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Milling Cutter - Content structure

Milling

High Feed

- Products are listed by application.

- Please refer the table of contents and the icons.

How to use the page
Method @D

Select the application (@) and the approach angle (@) at the left Froh o I
end of each page and choose a designation you need (@) in the
dimension table (@). Applicable inserts are shown in (@).

Method @

Select the tool series name on HO08 — HO09 and check

the details on the product page.

Application Overview

B

General face milling

DOTMILL  +os0pue
DOOCTO  osspase
DOQMILL oo ps0e
DOPENT  rosopae
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High feed milling
DOPFEED

Ho26 pago
DOTBALL  rowpme
MILLQPFEED  roopme

Face milling, High feed milling i osrpeee

Aluminum machining

TUNESMILL H079 page
TFE HoB1 page
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Roughing
TUNEFFEED
022 page
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026 page
Do TE

H036 page
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Semi-finishing
TUN
1006 page
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the tool specification on
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AN

Chamfering

1020, 10° ~ 20°
102, 10°~20

E Thin workpiece

|

Deep shoulder milling

Shoulder milling

Ramping

Face milling

Internal threading

70°‘ 70°

Long overhang

External threading

AEE

Profiling

85;' 85°

Axial plunging

Z
Back facing

Edging / Contouring

Hole enlarging

Peck milling

Interrupted surface

90l 90° Zi Slot milling

Hollow workpiece

SN

Cutting off
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9 EBRU... B INSERT
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Ball nose endmill for semi-roughing, modular type, with screw clamp system (TungFlex) Selection  Recommended  Chip-  Cutting speed Feed per tooth,

150 Workpiece materials Hardness

criteria grade  breaker Vo (stm)
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o Ditlegestion e Foodo mED @ | oren  omeen
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HaRz0. TeoossiHG T s Heatresistant aloys Frstchoce  APHTa0 ™ o195 0002-0016
Hevzs TSssoesUHG  TasD
TS250641 = 1.3Nm, . et ) 40- SOHRC First cholce APHT30 MM 130-260  0.002-0.008
Horgene stel S0-GOHRC  Fistcholcs  APHTI0 ™ 95-195  0002-0.008
b and gy, ancor
Workpiecs A mehods.
[Heference pages: Inserts, Standard cutting conditions — H165 ]
H164 Tongaoy.cona Tungaloy H165

: Application Machining accuracy Workpiece material
: Approach angle
. E Finishing . Steel
: Tool series name
: Dimension table @ Medium cutting M stainless
. Mill designation

: Dimension drawing (conforming to 1ISO13399) @ Roughing . Cast iron

: Spare parts . Non-ferrous
: Insert

: Standard cutting conditions @ Coolant hole . Superalloys

: Reference page
. Hard material

Milling Cutter

0O OHODde

When ordering
- Please specify the designation and quantity for mills.
e.g. TPW13R200U0075A03 ... 1 (one mill per package)
- Please specify the designation, grade, and quantity for inserts.
e.g. SWMT1304PDPR-MJ AH120 ... 10 (10 inserts per package)
*You will find a note if the number per package is not 10.
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Designation system for Cutter

Milling

o
&
2 &
<
=)
T

Symbol| Size Symbol | Size
Symbol Type B: Bore type WS Weldon shank
T |Bore type e s Shank diameter
E | Endmill type 0.75 | 0.75in 0.75 | 0.75in
L | Longedge type 1.25 | 1.25in 1.25 | 1.25in
H_| Modular 20.0 | 20 mm 10.0 | 10 mm
Symbol Type 47.6 | 476 mm | 25.0 | 25 mm
B |Bore type
C__ Cylindrical shank Throad sise Connostion sze
Symbol Type M |Modular
TN | TN* W |Weldon shank 06 | M6 05 | S05
SN | SN** S |TungMeister 10 | M10 08 | S08
LN | LN** @ Type of connection ©® Attachment size

© First alphabet of insert

{ No. of inserts

FO—
@ Effective cutter diameter and o
Symbol Size (£) Symbol Type Symbol Size Symbol Hand
A |40° ~ 45° g ] M |ISO M / J: Unit in mm R |Right hand
E |70° kg J [JIS 080 80 mm L |Left hand
H |88° U |Inch 200/ 200 mm N | Neutral
P |90° T - U: Unit in inch
X | High feed O 2_00‘ 2in
F | Special R e 5 Additional fea
T | Thread mill O Symbol Type
H - L |Long shank
U Effective cutter diameter| N NO COO|ant h0|e
Approach A \-T ‘W‘
angle

H004 www.tungaloy.com/us




Bore type

|
S
ol

Shank type

Type

T |Bore type

E | Shank type

[ H | Hybrid TAC Mill Series]

© Relief angle

—1

Symbol|  Relief angle
C 7

P 11°

D 15°

E 20°

F 25°

N 0
Othersy  Special

Symbol Type
T~: General type
= JIS
E ISO
A ANSI
E~: Shank type
Symbol|  Hand Symbol Unit — |Cylindrical
R | Right M mm W |Weldon
L |Left U in C |Combination
© Attachment specification
6 e J§o

@ Effective cutter diameter © Attachment size
Cutting edge angle Symbol Size Symbol Size
P 90° ~ 80° s M: Unit in mm M: Unit in mm
E 80° ~ 70° g 080 80 mm Hole diameter
D 60° ~ 50° T A 200 200 mm 20.0 20 mm
A | 50 ~40° e I: Unit in inch 254 25.4 mm
L | With '%g%g“‘“"g R O 200 2in 317 31.75mm
Othersy ~ Special . 47.6| 47.625 mm
O I: Unit in inch
H B Hole diameter
V 0075 0.751in
poon A SE Bepeosmsemeel | loms]  1.250n
0200 2in
E~: Shank type
Shank diameter
10.0 10 mm
12.0 12 mm
16.0 16 mm
25.0 25 mm
32.0 32 mm

@O Number of inserts

& Additional feature
Symbol Type

Milling Cutter

W |Wedge clamp

L |Long shank

LE |Long edge

CS | Carbide shank

N |No coolant hole

Tungaloy H005



Designation system for Insert

Milling

o
(9]
2 ¢
s
T

Symbol| Hole | Shape of hole | Chipbreaker

Shape

N Without | ] 7

R | Without - Single-sided [T ©__9

F Double-sided 3 Shape | Cutting edge length (£)

— ) Symbol | Thickness (mm)

Partly cylindrical

w hole,ysir‘{gle—side Without | EA 7] O S D 02 2.38

40° ~ 60° . . ol

T Countersik | Snge-sided | FIT] EITY s 03 | 3.8
Partly cylindrical i T3 3.97

e e T A 04 | 476

U | With | Gountersink | Double-sided I3 6 05 5' 56
Partly cylindrical i

B hole,ysinygle-side Without |EI ] AT R \7—1 06 6.35

70° ~90° . .

H Counter sink Single-sided |79 ¥ T O 07 7.94
Partly cylindrical i | j E | H

c hoIe,‘éoYJble-side Without »ﬁ—ka 09 9.52

J Countersink | Double-sided B3 /7 B

X A ‘ ! EiThlckness

- - - 2
[L

(Example)
<~-P N C U 09
(Example)
Inch
() © [‘T
© Shape . : @ Relief angle ® Accuracy (mm)
ose angle .
By =S (degree Figure Symbol| Relief angle S(ggst’sgl Corner height (m) Thickness (s) I. C. dia. (ed)
H Hexagonal 120 O C 7° A + 0.005 + 0.025 + 0.025
S Square o0° ] D | 15° c +0.013 +0.025 +0.025
T Triangular 60° JAN E 20° E +0.025 + 0.025 +0.025
(] 80° F 250 G + 0.025 +0.13 +0.025
E Rhombic 75° /7 G 30° H +0.013 + 0.025 +0.013
G 70° M K +0.013 + 0.025 +0.05~+0.13
R — 90° Others M | =0.08~+0.18 +0.13 +0.05 ~ = 0.13
ectangular o
A 9 o5 L N | O N | £0.08~0.18 +0.025 +0.05 ~ = 0.13
Parallelogram ° [ 7 P 11°
R Round O Q Cl?th?r Stan(iljard I.C. I. C. dia. (ed) tolerance Corner height (mm) tolerance
applications ia.
w Wiper 80° O O ?th(:lr J, K LM N U M, N U
applications
. 6.35
W | specil - X | somreations +005 | =008 | =008 | =0.13
(0] Octagonal 135° O s Other 9.525
sppleations 12.7 £008 | +013 | 013 | =02
P Pentagonal 108° O W | 2-step relief : Y. =Y. U +U.
: 15.875
X | Special Others o0 +0.1 +018 | +015 | 027
Y Special | | -
V4 Special \/J/ 25.4 +0.13 +0.25 +0.18 +0.38

H006 Www.tungaloy.com/us




Symbol | Cutting edge angle Symbol Description
HM | General-purpose high feed milling chipbreaker
A 45° Symbol | Relief angle MM | General-purpose milling chipbreaker
D 60° A 3° Symbol | Cutting edge Shape MW |Milling insert with wiper edge
E 250 B 50 B |Miling irfsertl for burr rlemoval
F Sharp E D |Insert with diamond sintered body
F 85° c 7 W | Wiper insert (multiple corners)
G 70° D 15° WS | Wiper insert (single corner)
H g7° E 20° E Round E WD | Wiper insert (with diamond sintered body)
F 25° . . .
P 90° a 30° BD |Wiper for burr removal (diamond sintered body)
1] Srﬁzfii% z?gﬁg N 0° T Chamfer G MJ | General-purpose milling chipbreaker
Z Special, MH |Milling chipbreaker with reinforced cutting edge
universal P 11° ML | Milling chipbreaker for low cutting force
z Special S | combination < )| [symbor Handof | | MIS | Milling chipbreaker for stainless steel
. R | fion HJ |High feed milling chipbreaker
a:;:g edge \A _ AJ | Milling chipbreaker for non-ferrous metal
Relief angle P | combination (: L et 1 INMJ General-purpose milling chipbreaker with serration
N |without| [NAJ Milling chipbreaker with serration for non-ferrous metal

) Wiper relief
@ Cutting edge angle I © Major cutting edge

@ Supplementary symbol

Milling Cutter

@ Thickness @ Corner radius

@ Groove and hole @ Inscribed circle (1. C.)

Symbol Shape of hole Hole Symbol 1. C. dia. (mm) Symbol Thickness (mm) Symbol| Corner radius (mm)
A Without With 3 9.525 2 3.18 1 0.4 (0.397)
F Double side Without = 4 12.7 5 3 4.76 2 8 (0.794)
G Double side With £ 5 15.875 = 4 6.35 3 2 (1.191)
M Single side With 6 19.05 6 9.52 4 6 (1.588)
N Without With 5 0 (1.984)
U Without Without 6 2.4 (2.381)
w Without With Symbol Description

Special design
F (e.g. for MS cutter)

TN

Chamfer for corner angle 60°

S \_/

Chamfer for comer angle 15°

*For wiper inserts, the designation uses “W” as the shape symbol of inch items. For metric L/ \_/
items, the shape symbol is the same as that of regular inserts, and a supplementary r4
symbol, such as W, WS, and WD, is at the end of each designation. Flat chamfer

Tungaloy Hoo7
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Application Overview

Face milling, High feed milling s page

General face milling Aluminum machining

DOTﬁiL‘. HO060 page ‘I'UNGSKA'iI.L HO79 page
DOOCTO H063 page TFE HO81 page
DOQ@QMILL  Hos7 page TUNG-ALUMILL  H143page

DORPENT  H069 page

High feed milling
DOFEED H026 page

WIST

DOTSALL H036 page
MILLQEEED 1046 page

Profile milling wsz-riss page

Semi-finishing

TUNGMEISTER
Roughing 1019 page
TUNGEFEEED
HO022 page
DOFEED
H026 page
DOTSALL
1036 page Finishing
sSALLFNOsE
H166 page




Shoulder milling H092 “F139 pags

Shoulder milling (double side) Shoulder milling (single side)

DoFT=I H094 page TUNG-TRI H097 page
DOREC H136 page TUNG TSHRED 108 page
TECMILL H140 page TUNEFREC H111 page

Milling Cutter

Thread milling  H190, H204, H210 page

TUNGMEISTER

1006 page

Slot milling
TUNGMSLIT 151 page

TUNGTSLIT H155 page

IIIIIIII

TUNGUISLCOET  His7page

ANGENTI L

TECTELSY H150 page

Tungaloy H009




% : Most suitable

;. High-Feed Milling - Quick Guide ¥ Sutevl
. :
53
I
TUNGFFEeD DOFEED 0o TSALL | poFEEDQUAD | MILLQFEEED
g‘ e,v‘.', .ég,
£s 1 , ——
35 g W > ! 4
/8 /8
@ g
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
[] []
Cutting edge angle 12° 15/ 17° 200/ 25° 13° 7°/10°/12°/ 14°
Depth of cut (APMX) (850 :n?n") (()ion?r?'\" / 105%)%" %%5%;]/ /()2?“7%" 0.079" 0.039" /0.059"/ 0.079" / 0.098"

Tool diameter

20.375" - 20.625"
(@8 mm - @16 mm)

20.625" - 6.000"
(@16 mm - 200 mm)

21.000" - 3.000"
(@20 mm - @63 mm)

22.000" - ©6.000"

21.000" - 6.000"

Workpiece material

No. of corners

(insert) 2 4 & 8 4
* * * * *
=
% % % % %
Face milling @ @ e @ e @ Y @ *
* * 2"2' PAG 2"2' PAG *
] 4] > I > I 4]
< L 5 L v L v = L5 v
k-
Shoulder milling
o Y . .. €. KPS
> S B« B« &
Profile milling E e E P E g w
'/A '/A '/A '/A
W . - -
Slot milling
Other E E E
applications
Re;::‘:e HO22 - H025 HO26 - H035 HO36 - H042 HO043 - HO45 HO46 - H050
Icon
Thin workpiece Ramping 2!'&' Long overhang Axial plunging % Hole enlarging l'éi Slot milling [[_/! Deep shoulder miling
E Face milling External threading Back facing ﬁ Peck milling Hollow workpiece m Chamfering Shoulder milling

EII | threadi P fil
nternal threading / rofiling

Z
A Edging / Contouring

EE

Cuill

s

Interrupted surface

Cutting off

HO10 www.tungaloy.com/us




Y : Most suitable
5% : Suitable
: Usable

MILLFEED
TXP

angle

x{ Cutting edge
APMX

[

Inch Metric

Cutting edge angle 100/ 15°/ 20°

Depth of cut (APMX)| ~ 0.060" / 0.118"

Tool diameter 20.750" - 26.000"

Workpiece material BEvEH

No. of corners 3
(insert)
A x
=
s
Face milling @ *

L
*
4|
P L 5
k- s
=]
Shoulder milling %
£
§
e
,‘ [
P.‘
- S
Profile milling E i\f
7
Slot milling
A
Other lll‘
applications
Reference HO51 - HO56
pages

Tungaloy Hot1
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% : Most suitable

;. Face Milling - Quick Guide X o
53

; Do TMILL | DOOCTO | DOPENT 0oQMILL | TUNGMILL
%: > o <

{a)'s
APMX
T

L

%

S grl:;};ngedge ‘ ?
Inch Metric Inch Metric Inch Metric Inch Metric Inch M-etric
[ ] [ ] [ ] [ ]
: Cutting edge angle 45° 44°/ 45° / 15° 70° 88° 30°~45°
) Depthofcut (APMX)|  0.236" / 0.134" Q180 D528 0.252" 0.375" 0.157" /0.197" / 0.079"
Tool diameter 22.000" - 26.000" 22.500" - 8.000" 21.250" - 26.000" ©2.000" - 24.000" ©2.000" - 26.000"
; Workpiece material| [} ™M [} S H BvESH BPvENS BvESH BvEsSN
o, of corners 8/16 8/16 10 8 4
g g g g & 5
% * = * *
* = % *
o | iy i i i

K4l
p
k-
Shoulder milling
L
I‘ %
>
Profile milling
77
Il =8
Slot milling
L& L& [ S
2+ 2+ 2+
applications
Re;:;”:e HO60 - H062 H063 - H066 H069 - HO71 HO67 - HO68 HO74 - HO78
Icon
EThin workpiece E Ramping Long overhang Axial plunging ?,.3] Hole enlarging Zi Slot milling [L! Deep shoulder milling
E Face milling = External threading Back facing E Peck milling Hollow workpiece ?‘1 Chamfering Shoulder milling

E Internal threading . Profiling

Z
‘ Edging / Contouring

Interrupted surface 9

pir
il

I

Cutting off

HO12 www.tungaloy.com/us




Y : Most suitable
5% : Suitable
: Usable

DD
TFE TUNESAMILL
EDPD
€1 " é‘éi
<,
grl;l;}i:gedge b Y
Inch Metric Inch Metric Inch Metric
[] []
Cutting edge angle 85° 90° 90°
Depth of cut (APMX)| 0.315" / 0.138" / 0.059" 0.177" 8 mm

Tool diameter

22.000" - @4.000"

22.500" - 26.000"

263 mm - 2160 mm

Workpiece material

No. of corners
(insert)

4/1/2

Face milling

e
o
A
R

e
.
A
R

-

Shoulder milling

74

D

-

Profile milling

I

Slot milling

Other
applications

Reference
pages

HO081 - HO84

HO79 - HO80

H085 - HO86

Tungaloy Ho13
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% : Most suitable

Shoulder milling - Quick Guide Vi - Sutatl

: Usable

TUNGFREC TUNGREC TUNG-TRI
% ~-_Roughing | " Roughing
grlgfiengedge f % c% &
| & P
_ ) | =
5 & 1 b | Y
Sc 2 7
6= 7 &
s ‘
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
[ ] [ ]
Cutting edge angle 90° 90° 90° 90° 90°
0.236" 0.276" / 0.417" / 0.657" " " 0.236" /0.394" / 0.590" " "
Depth of cut (APMX) (6 mm) (7 mm/10.6 mm / 16.7 mm) 1197" - 1.921 (6 mm /10 mm /15 mm) 1102" - 3.268
i 20.315" - 1.000" 20.500" - ©6.000" " " 20.500" - 26.000" " "
ool claeiisy (@8 mm - @40 mm) (@12 mm - @160 mm) 21.000" - 2.000 (@12 mm - @160 mm) 22.000" - 24.000

Workpiece material| () ™ ([} (N S H BEvENS BvENS BvENS PvENS

No. of corners 3
A x P

-
, - ¥ ="
Face milling @ v | | @ %

I
[/ NN |
[/ NN |

[

e
.i% Q"/' e
o B iy o [ Hx
k- * [léﬂ [léﬂ * [léﬂ
P % 7 7 % I« VAR

Shoulder milling

KA @ vzl 7 7
" % % % % %
, Fn Fn Fn Fn Fn
B v B v
Profile milling E < * E r_ < E
V/‘ 77 '/A
Il LET L& ¥ L& S
Slot milling
rAl rAl CAl
applications
Reference
H111 - H115 H116 - H128 H097 - H107
pages
Icon
Thin workpiece E Ramping 2!':; Long overhang Axial plunging Hole enlarging Slot milling [L! Deep shoulder milling

xternal threading

Face milling

E Internal threading ‘/_ Profiling
HO14 www.tungaloy.com/us

L& |Ch feri 'l/l Shoulder mil
Hollow workpiece amtering oulder milling
-‘ L

Cutting off

Back facing ﬂ

Peck milling

Ol Y

ElE

Interrupted surface 9

N

Edging / Contouring




Y : Most suitable

5% : Suitable
: Usable
TUNG TSHRED TUNGQUAD TUNG-ALUMILL
= Roughing Roughing
=2
Cutting edge @ l > =
angle i V E ,,‘A
e /
& / !
| Y et
\5 i l\if;
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
[] [] [] []
Cutting edge angle 90° 90° 90° 90° 90°
Depth of cut (APMX) 0.630" 2.402" - 2.992" Ot 0.799" - 0.953" 0.512" - 0.630"
Tool diameter | ©2.000" - 24.000" | ©2.500" - 3.000" 20.500" - 62.000" 00.750" - 21.000" | ©1.000" - ©5.000"

(@12 mm - @40 mm)

Workpiece material BEBvEs BEBvE's BPvENS BEvENS

No. of corners 3 4
(insert)

= =
, *

=] (INEN |
EHINIYNYSE
* ¢
“

BN
X
= ]0h [ INEN | -

Face milling @ S S
917 I I I w0
* &« 5 125 L
" i Zg Zg Zg g
< LR L 5 L % %
- * B« & B B % _
Z Z Z 7 7 2
Shoulder milling s 'A ” 'A ” 'A * 'A * g
(@)}
(L g
" G
@ *
Profile milling E *
77 77 7 77
'l =N | =N L& 5 J
Slot milling
Other E *
applications
Re;:;ife H108 - H110 H108 H129 - H131 H143 - H145

Tungaloy Ho15




v : Most suitable

Shoulder milling - Quick Guide ¥ :Sutabe
TUNGMILL | o Frau DOREC TECMILL
- ) - — . - — ~v‘ R h.
- {ifalm % Ef; = i;l' - oughing
< & "V ’ .5- ,‘.‘*ﬂa ‘D‘"j _ o *
23 / e
n
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
[ ] [ ] [ ] [ ]
Cutting edge angle 90° 90° 90° 90° 90°
Depth of cut (APMIX) 0o 0.433" 0.354" / 0.630" 0.381" / 0.594" 2.303" / 2.634"
Tool diameter | 22.000° - 96000 | 0.750" - 66.000" | ©1.000" - 86.000" | @1.250" - 05.000" | ©2.000" - 62.500"
woigecerateral M @ENSH BMESH | BvESH BvESH BvESH
No. of corners
(insert) 4 6 4 4 4
s 8 P e N -
- . - .
= = = =
SO g 0« i« i«
'/I]'JI '/I]'JI '/IIIJI '/IIIJI '/IIIJI
= =7 ¢ = = =4
v N v N ] v ]
P 4 1 1 5 [ 5
k- L2 L2 2 2 B
Z Z Z Z Z
— 14 L4 L4 P x P«
oulder milling
® b
e,
Profile milling E
LA LA LA
Il L] L] L]
Slot milling
applications
Reference H132- H135 H094 - H096 H136 - H139 H140 - H142
pages
Icon
Thm workpiece Ramping Long overhang Axial plunging ?,:_\i Hole enlarging l'{i Slot milling [L! Deep shoulder milling
Face milling External threading Back facing Peck milling Hollow workpiece :"1 Chamfering Shoulder milling
Elmemal threading Proinng Edging/Comouring @Interrupted surface Cumng off

HO16 www.tungaloy.com/us




Y : Most suitable

Slot milling - Quick Guide ¥ Sutat
TUNGEMSELIT | TUNG TELIT | TUNGUSLET | TECTSLOT | TuUNnaMEISTER
S ?
- A= — - ’ & o \
mys | | & |~ - N
‘ hﬁ-‘v;,-v" Q £ -’T-.‘ ; ?‘)\!‘
k-'!g g ’ v
V
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
[ ] [ ]
Depthofcut W) | 1.6mm-41mm | 0250 - 0.315" 0.375" - 0.625" 0.630" - 0.984" 0.030" - 0.394"
Tool diameter 063 - 0125 S0 B0 | @3.000" - 06.000" | @3.937" - 09.843" | (29200 -o1.000"
Workpiece material .M. .M.. .M.. .M.. .M...

No. of corners
(insert)

P

= =10 [N | -

= =10/ NN | -

X

X

= =10/ NN | -

Y Y Y

Face milling
w w
k- [ L ’ B . L

Shoulder milling

N | E DN o

N

-

Profile milling

7
*

77
*

Milling Cutter

Internal threading

= L & % G % &0 %
——
N
Slot milling
Other * *
applications
Reference
pages H151 - H154 H155 - H156 H157 - H158 H159 - H160 H204 - H205
Icon
4 ~ —
Thin workpiece E Ramping K‘!’Jé Long overhang E Axial plunging Hole enlarging Slot milling [L! Deep shoulder milling
Face milling ternal threading Back facing E Peck milling Hollow workpiece :'] Chamfering Shoulder miling
Ed

ElE

Interrupted surface 9

N

. Profili
| Profiling

Edging / Contouring Cutting off

Tungaloy Ho17




% : Most suitable

Profile milling - Quick Guide i sSutable

: Usable
DO TEALL  ROUNDSPLIT | aaLLRNOsE | saLL Fidse oo M MILL
L
W 8
> D & 3 ( ‘
e yw .,
V4 7T @ :
Inch Metric Inch Metric Inch Metric Inch Metric Inch Metric
v L] L]
0.157" /0.236" " " 0.470" / 0.510" / 0.690" 0.157" /0.630"
Depth of out (APMX) (4 mm/5mm/6mm) 0.236" /0.315 (11.8 mm / 13.6 mm / 17.7 mm) (4 mm - 16 mm) 1 mm
i 1.000" - 3.000" " " 0.625" - 1.000" 0.375" - 1.250"
o ] %20 mm - 263 mm) 21.250" - ©5.000 ?@16 mm - 325 mm) szB mm - ®%2 mm) 216 - 625
g Vorkpecemateid | ([ '™ @S H BvENS BvE@sH BvENSH PH
2 No. of corners
2 (insert) 4 4/8 2 1 6
e 8 e 8 o
=
o o . o i oy
E L2 FL2 FL2 FL2 FL2
c & B L L L
Face milling
2
6
4 K4 > i K4 K4
P L % [ [ [ L
k-
Shoulder milling
K e — Vo va
" * * N % N % N %
> = = = = =
B B v B v B v B v
= =l =l s =l =M
LA LA LA LA LA
Il HZ0RAe & 5% 4] 4] 4]
Slot milling
A A A A A
otrer 0 T4 w4 %
applications
Ref
ep:;';ce HO36 - H042 H177 - H181 H164 - H165 H166 - H170 H171
Icon
r4 > | T
Thin workpiece E Ramping Kl!'é Long overhang Axial plunging % Hole enlarging l'{i Slot milling [L! Deep shoulder milling

Peck milling

L& |Ch feri Sh ider mil
Hollow workpiece amtering / oulder milling
-‘ L

Cutting off

E Face millin External threadin 7
g E g Back facing
E Internal threading Profili V// Ed /G
I readil rofiling iging / Contouring
A 4

Interrupted surface 9

N
ElE
Culll])

HO18 www.tungaloy.com/us




Thread milling - Quick Guide

Y : Most suitable
5% : Suitable
: Usable

SOLIDTHREAD | TUNGMEISTER THREADMILLING
ETTL, ETLN Thread milling cutter
. <
Inch Metric Inch Metric Inch Metric Inch Metric
[] [] [] []
Pitch 0.25-3.5 0.5-4.5 1-3 1.5-6
Tool diameter 0.7 - 820 010 - 021.7 217 - 30 023 - 280
Workpiece material . M .. . M .. . M . s . M .
No. of
p r?s et:rt)corners _ _ 1/2 2
Thread milling
Ed « Ed «
Re;:;eens"e H191 - H209 H204 - H205 H210 - H213 H214 - H215
ol
=]
O
(@]
£
s
Icon
Thin workpiece E Ramping E!'}Al Long overhang Axia\ plunging ?,.__i Hole enlarging Slot milling [L! Deep shoulder milling

Face milling

i

Peck milling

Hollow workpiece

' Chamfering
XA

> i
I Shoulder milling

External threading | Back facing
" 7
. Profiling ‘ Edging / Contouring

Culll])

Internal threading Interrupted surface 9 Cutting off

AN

EOD
ElE

Tungaloy Ho019




: DOFEED

h Feed
Milling

19

H

Innovative high-feed cutters!

DoFeed offers outstanding
productivity thanks to its close-pitch
insert orientation and light cutting
geometry. The rich lineup is suitable
for a wide variety of applications.

M Outstanding productivity
Excellent chip evacuation prevents chip packing

Optimized coolant jet delivery effectively removes chips and
prevents it from re-cutting

Large inclination forms ideal chips and controls the chips flow

= DOFEED Cutter : TXNOBR200U0075A05
Insert : LNMUO6X5ZER-MJ
Good Steel  Grade : AH725
Curl consistently Workpiece material : Carbon steels
at ideal length (1055)
- Cutting speed : Ve =590 sfm
> x Competitor Feed pertooth  :fz=0.070 ipt
S Depth of cut rap = 0.039"
Poor Coolant : Dry
Sr:gfgglg or Machine : Vertical M/C, BT50
M Rich lineup of cutter bodies from ©0.625" to ©6.000"
Insert Bore type Shank type Modular type l Applicable area
LN*U03 TXNO3 EXNO3

HXNO3
(DCX =1.500" -2.000") | (DCX=0.630"-1.250") | (DCX=0.630" - 1.260")

y ‘:] BT50
LN*UO06 TXNO6 EXNO6

£
(DCX =2.000" -6.000") | (DCX=1.250" -1.500")

BT30 - -oedee
- = o i [
& — I I I I
e = : L
. J ’_ 0625 0750 1000 1250 1500 2000 2500 300 " G000

Tool dia. : DCX (in)

Max. ap = 0.039"

BT40 | -

Machine size

Max. ap = 0.059"

Reference pages: H026 - H035

H020 www.tungaloy.com/us




Small-diameter high feed milling cutter with impressive
machining efficiency and reliability F

\
Thick insert corner
Max 10 % thicker

, than competitors'

Ml Built to perform at higher machining
conditions
Strong insert corner for high feed operations
- Thick insert corner is designed to withstand fracturing force
Robust and easy-to-handle insert screws
- M2 screws reduce screw neck shears under high
cutting forces. A larger screw enhances insert's
fixation and easy handling.

Proper chip formation assures a reliable TUNEFFEeD Competitor
machining process (M2) (M1.8)
Positive inclination angle of the insert promotes smooth chip evacuation
- The positive cutting edge position contributes to a controlled chip formation and easy chip evacuation
when machining next to shoulder and slotting operation. J

Milling Cutter

Positive inclination angle

Proper chip control eliminates
recuts and premature insert failure

TUNGFFEED Competitor Cutter : EXLS02U0.50C0.50LH2.00R02
. Insert : LSMT0202ZER-HM AH3225
R U N Steel  \Workpiece material : 1055
Chip formation e ‘ Cutting speed : Ve = 656 sfm
E 4 Application : Slotting
= T (e Depth of cut 1ap = 0.020" x 20 passes
Ideal curled chips Crushed chips Coolant : Dry
Machine : Vertical M/C, CAT40

Reference pages: H022 - H025

Tungaloy Ho21




TUNGFEFEED

EXLS
High feed endmill, shank type

High Feed
Milling

GAMP = +4°, GAMF = -21° ~ -17°

Apmx @ cicT DC  DCONMS LS LH LF  WT(Ib) Airhole Insert
EXLS02U0.37C0.37LH0.75R01 0.020 0.375 1 0.228 0.375 2.250 0.750 3.000 0.088 With LSMTO2...
EXLS02U0.37C0.37LH1.25R01 0.020 0.375 1 0.228 0.375 2.250 1.250 3.500 0.110 With LSMTO2...
EXLS02U0.37C0.31LH0.75R01 0.020 0.375 1 0.228 0.3125 2.250 0.750 3.000 0.066 With LSMTO2...
EXLS02U0.50C0.50LH0.75R03 0.020 0.500 3 0.354 0.500 2.250 0.750 3.000 0.132 With LSMTO2...
EXLS02U0.50C0.50LH2.00R02  0.020  0.500 2 0354 0500 2250  2.000 4250 04176  With  LSMTO2..
EXLS02U0.50C0.37LH0.75R03 0.020 0.500 3 0.354 0.375 2.250 0.750 3.000 0.088 With LSMTO02...
EXLS02U0.62C0.62LH1.50R05 0.020 0.625 5 0.479 0.625 2.500 1.500 4.000 0.308 With LSMTO2...
EXLS02U0.62C0.62L.H2.00R03 0.020 0.625 3 0.479 0.625 2.500 2.000 4.500 0.375 With LSMTO02...
APMx IS cicT DC  DCONMS LS LH LF  WT (kg) Air hole Insert
EXLS02M008C08.0LH16R01 0.5 8 1 4.29 8 59 16 75 0.02 With LSMTO2...
EXLS02M008C08.0LH30R01 0.5 8 1 4.29 8 59 31 90 0.03 With LSMTO02...
EXLS02M010C10.0LH20R02 0.5 10 2 6.28 10 60 20 80 0.04 With LSMTO2...
EXLS02M010C10.0LH40R02 0.5 10 2 6.28 10 60 40 100 0.05 With LSMTO02...
EXLS02M010C08.0LH20R02 0.5 10 2 6.28 8 60 20 80 0.03 With LSMTO2...
EXLS02M012C12.0LH20R03 0.5 12 3 8.31 12 60 20 80 0.06 With LSMTO2...
EXLS02M012C12.0LH50R02 0.5 12 2 8.31 12 60 50 110 0.08 With LSMTO2...
EXLS02M012C10.0LH20R03 0.5 12 3 8.31 10 60 20 80 0.04 With LSMTO2...
EXLS02M016C16.0LH30R05 05 16 5 12.31 16 70 30 100 0.14 With  LSMTO2...
EXLS02M016C16.0LH50R03 0.5 16 3 12.31 16 70 50 120 0.17 With LSMTO2...
SPARE PARTS & f /
A%F:]r;@(:h Designation Clamping screw Lubricant Wrench
10(,_200 EXLS02U..., EXLS02M... CSPB-2H M-1000 |P-6DB
__d *Recommended clamping torque:CSPB-2H = 0.52 Ibs-ft, 0.7 N-m
TUNGFFEED
HXLS

High feed endmill, shank type
GAMP = +4°, GAMF = -21° ~ -17°

. OAL QL=
xloL O Lﬁﬁ@

a——
= o
c
D
4’L44>
R
N
s| 9
P
(97}

R

APMX A A-Across section
APMx 9@ cicT DC  OAL LF H DCSFMS CRKS WT (kg) Airhole Insert

HXLS02M008MO06R01 0.5 8 1 4.29 8815 19 7 9.5 M6 0.01 With LSMTO2...
HXLS02M010M06R02 0.5 10 2 6.28 31.5 17 7 9.5 M6 0.01 With LSMTO2...
HXLS02M012M06R02 0.5 12 2 8.31 31.5 17 7 10 M6 0.01 With LSMTO2...
HXLS02M012MO06R03 0.5 12 3 8.31 31.5 17 7 10 M6 0.01 With LSMTO2...
HXLS02M016M08R03 0.5 16 8] 12.31 40 23 10 8 M8 0.03 With LSMTO2...
HXLS02M016MO08R05 0.5 16 5 12.31 40 23 10 13 M8 0.03 With LSMTO2...
SPARE PARTS (@ f /

Designation Clamping screw Lubricant Wrench

HXLS02M... CSPB-2H M-1000 IP-6DB

*Recommended clamping torque :CSPB-2H = 0.7 N-m

Reference pages: Inserts — H023, Standard cutting conditions — H024 - H025, TungFlex — H167

H022 www.tungaloy.com/us




B INSERT
LSMT-HM (High feed) LSMT-MM (Radius)

i

S
- Steel * | Y
M Stainless *
- Cast iron bAdID ¢
- Non-ferrous
- Superalloys IAdD ¢ ¥ : First choice
- Hard materials * Y% : Second choice
Coated
g [To]
Designation RE |APMX N é LE [INSL| IC | S
Z I
< <
LSMT0202ZER-HM 0.039(0020| ®@ @ 0.067 | 0.252 | 0.165 | 0.091
LSMT0202R2-MM 0.079|0.079| @ @ - |0.252|0.169 | 0.091
@ : Line up
I APPLICATION
LSMT02-HM LSMT02-MM
0.024 0.024
0.020 0.020
5 g
o 0016 o 0016 <
% \\ % \ 2
= = 5
o 0012 o 0.012 &)
5 5 o
£ 0.008 £ 0.008 =
& ® s
0 0.004 0 0.004
0
0.004 0.008 0.012 0.016 0.020 0.024 0.028 0.031 0.004 0.008 0.012 0.016 0.020 0.024 0.028 0.031
Feed per tooth: fz (ipt) Feed per tooth: fz (ipt)
. For standard shanks in = 3xD . For standard shanks in <= 3xD
. For long-neck shanks in = 4xD . For long-neck shanks in = 4xD
. For modular head shanks in = 7xD . For modular head shanks in = 7xD

*When the DOC is 0.020" or more, the feed
less than 0.006 ipt is recommended.

Tungaloy Ho023




2 |
-

High Feed
Milling

1ISO Workpiece materials

Carbon steels
1045, 1055, etc.

Alloy steels
4140, SCr415, etc.

Prehardened steels
NAKS80, PX5, etc.

Stainless steels
304, 316, etc.

Gray cast irons
No.250B, etc.

Ductile cast irons
65-45-12, etc.

Titanium alloy
Ti-6Al-4V, etc.

Heat resistant alloy
Inconel, Hastelloy, etc.

H13, etc.
Hardened steel

D2, D3, etc.

AR I APPLICATION RANGE
w Shoulder

milling Slotting  Ramping

Hardness

- 300HB
- 300HB
- 300HB
- 300HB
30 - 40HRC
30 - 40HRC

-200HB

150 - 250HB
150 - 250HB
150 - 250HB
150 - 250HB

- 40HRC

- 40HRC

- 40HRC

- 40HRC

40 - 50HRC

50~60HRC

Small depth
plunging

Il STANDARD CUTTING CONDITIONS

Priority Grades
First choice AH3225
Wear resistance AHB8015
First choice AH3225
Wear resistance AHB8015
First choice AHB8015
Fracture resistance AH3225
First choice AH3225
First choice AHB8015
Fracture resistance AH3225
First choice AH8015
Fracture resistance AH3225
First choice AH3225
Wear resistance AHB8015
First choice AHB8015
Fracture resistance AH3225
First choice AHB8015
First choice AHB8015
Plunging DrlIIlng

(Helical feed)

U

Cutting speed
Ve (sfm)

330 - 990
330 - 990
330 - 990
330 - 990
330 - 660
330 - 660

330 - 660

330 - 990
330 - 990
260 - 660
260 - 660
100 - 200
100 - 200
70-170
70-170

260 - 490

160 - 230

Feed per tooth
fz (ipt)
0.008 - 0.031
0.008 - 0.031
0.008 - 0.031
0.008 - 0.031
0.008 - 0.020
0.008 - 0.020

0.008 - 0.020

0.008 - 0.031
0.008 - 0.031
0.008 - 0.031
0.008 - 0.031
0.004 - 0.012
0.004 - 0.012
0.004 - 0.012
0.004 - 0.012

0.004 - 0.020

0.004 - 0.012

Enlarged hole

—»
- < 2D1, D2
Max. Max. Max. cutting . Max. cutting
Max. depth of ramping plunging width in magllr:::{in Ma.x.. width in
cut angle depth plunging 9 machining  enjarged hole
PGG@ APMX RMPX A w oD+ oD2 ae
EXLS02U0.37... 0.375 0.020 3.6° 0.007 0.078 0.513 0.730 0.292
EXLS02U0.50... 0.500 0.020 1.8° 0.007 0.078 0.763 0.980 0.417
EXLS02U0.62... 0.625 0.020 1.3° 0.007 0.078 1.013 1.230 0.542
Tool geometry on programming
LSMTO02...-HM
< Corner R when Amount left Amount left
Q i .
9 A t left programming: unc_ut over_cut
33 i 2 overcut RPG t1 (in) t2 (in)
S5 0.039 *Recommend 0.006 0
2 Ty RPG g%ggrﬁmvyﬁgen 0.059 0.003 0.006
0.079 0 0.013

H024 www.tungaloy.com/us




Tool dia.: DC (in), Number of revolutions: n (rpm), Feed speed: Vf (ipm), Max. depth of cut: ap = 0.020", Number of teeth: CICT

20.315", CICT = 1 20.394", CICT = 2 20.472" 0.630"
v v
v v
n n n CICT=2 CICT=3 n CICT=3 CICT=5
7960 160 6370 255 5310 215 320 3980 240 400
Vc = 656 sfm, fz = 0.020 ipt
7960 160 6370 255 5310 215 320 3980 240 400

Vc = 656 sfm, fz = 0.020 ipt

5970 95 4780 153 3980 125 190 2990 145 240
Ve = 492 sfm, fz = 0.016 ipt

4780 75 3820 122 3190 100 155 2390 115 190
Ve = 394 sfm, fz = 0.016 ipt

7960 160 6370 255 5310 210 320 3980 240 400
Ve = 656 sfm, fz = 0.020 ipt

5970 120 4780 190 3980 160 240 2990 180 300
Ve = 492 sfm, fz = 0.020 ipt

1590 13 1270 20 1060 17 25 800 19 32
Ve = 131 sfm, fz = 0.008 ipt

1190 10 1000 16 800 13 20 600 15 25
Vc =98 sfm, fz = 0.008 ipt

4780 57 3820 92 3190 76 115 2390 86 190
Ve = 394 sfm, fz = 0.012 ipt

2390 19 1910 30 1590 25 35 1190 30 50

Ve = 197 sfm, fz = 0.008 ipt

Milling Cutter

Tungaloy Ho025



Approach
angle

2

GAMP = +6°,GAMF = +12° ~ 13°
b — - — with LNMU03-MJ/ML/MS

LIS f

LF

with LNGU03-MH @
/

APMX m CICT DC DC2 DCSFMS DCONMS CBDP LF b KWW KAPR WT(lb) Air hole Insert
TXNO3R150U0050A05 0.039 1.500 5 1.248 1.247 1.460 0.500 0.750 1.575 0.160 0.252 17° 0.530  With LN*UO08...
TXNO3R150U0050A06 0.039 1.500 6 1.248 1.247 1.380 0.500 0.600 1.575 0.160 0.252 17° 0.510 With LN*UO08...
TXNO3R200U0075A05 0.039 2.000 5 1.718 1.757 1.693 0.750 0.750 1.969 0.197 0.315 17° 1.100  With LN*UO03...
TXNO3R200U0075A08 0.039 2.000 8 1.718 1757 1.693 0.750 0.750 1.969 0.197 0.315 17° 1.100  With LN*U03...
TXNO3R200U0075A10 0.039 2,000 10 1.718 1.757 1.693 0.750 0.750 1.969 0.197 0.315 17° 1.100  With LN*UO03...

SPARE PARTS @ f @ /

Designation Clamping screw Lubricant S(g%[(it)gglir;)%gg)lt Wrench
TXNO3R150U... CSPB-2.5 M-1000 (SR UNF 1/4X3/4 B18.3) IP-8D
TXNO3R200U... CSPB-2.5 M-1000 (C0.375X1.125H) IP-8D *Recommended clamping torque : CSPB-2.5 = 0.96 Ibs-ft
EXNO3

High feed endmill, shank type, with center through coolant hole, for 4-corner double sided inserts
GAMP = +6°, GAMF = +5° ~ +11°

with LNMU03-MJ/ML/MS with LNGU03-MH L% @

CX
Ct
ri
%
.
DCONNS

APMX IEI& cicT DC  DC2 DCONMS LF  LH LS KAPR WT(lb) Airhole Insert

EXNO3R062U0062-02 0.039 0.625 2 0.372 0.381 0.625 4.000 1.250 2.750 15° 0.310 With LN*UO03...
EXNO3R062U0062-02L 0.039 0.625 2 0.372 0.381 0.625 6.000 2.000 4.000 15° 0.460 With LN*U03...
EXNO3R068U0062-02 0.039 0.688 2 0.434 0.436 0.625 4.000 1.250 2.750 17° 0.310 With LN*UO3...
EXNO3R068U0062-02L 0.039 0.688 2 0.434 0.436 0.625 6.000 1.000 5.000 17° 0.490 With LN*UO03...
EXNO3R075U0075-02 0.039 0.750 2 0.495 0.498 0.750 5.000 2.000 3.000 17° 0.550 With LN*UOS...
EXNO3R075U0075-03 0.039 0.750 3 0.495 0.498 0.750 5.000 2.000 3.000 17° 0.550 With LN*U03...
EXNO3R075U0075-03L 0.039 0.750 3 0.495 0.498 0.750 6.500 3.500 3.000 17° 0.710 With LN*U03...
EXNO3R087U0075-02 0.039 0.875 2 0.621 0.623 0.750 5.000 2.000 3.000 17° 0.570 With LN*UO03...
EXNO3R087U0075-03 0.039 0.875 3 0.621 0.623 0.750 5.000 2.000 3.000 17° 0.570 With LN*U03...
EXNO3R087U0075-03L 0.039 0.875 3 0.621 0.623 0.750 6.500 1.250 5.250 17° 0.750 With LN*U03...
EXNO3R100U0100-04 0.039 1.000 4 0.746 0.748 1.000 5.500 2.500 3.000 17° 1.080 With LN*U08...
EXNO3R100U0100-04L 0.039 1.000 4 0.746 0.748 1.000 7.000 4.000 3.000 17° 1.340 With LN*U0S...
EXNO3R100U0100-05 0.039 1.000 5 0.746 0.748 1.000 5,500 2.500 3.000 17° 1.080 With LN*UO08...
EXNO3R112U0100-04 0.039 1.125 4 0.871 0.872 1.000 5.500 2.500 3.000 17° 1.120 With LN*UO03...
EXNO3R112U0100-04L 0.039 1.125 4 0.871 0.872 1.000 7.000 1.500 5.500 17° 1.460 With LN*UO03...
EXNO3R112U0100-05 0.039 1.125 5 0.871 0.872 1.000 5.500 2.500 3.000 17° 1.120 With LN*UO08...
EXNO3R125U0125-05 0.039 1.250 5 0.997 0.997 1.250 6.000 3.000 3.000 17° 1.870 With LN*UO03...
EXNO3R125U0125-05L 0.039 1.250 5 0.997 0.997 1.250 8.000 5.000 3.000 17° 2.430 With LN*UO08...
EXNO3R125U0125-06 0.039 1.250 6 0.997 0.997 1.250 6.000 3.000 3.000 17° 1.850 With LN*UO3...
SPARE PARTS & f /
Designation Clamping screw Lubricant Wrench
EXNOS... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque : CSPB-2.5 = 0.96 Ibs-ft

Reference pages: Inserts — H029, Standard cutting conditions — H030 - HO31

H026 www.tungaloy.com/us




DOFEED

EXNO03-C

High feed endmill, shank type, with coolant directly to the tool tips, for 4-corner double sided inserts
GAMP = +6°,GAMF = +5° ~ +11°

with LNMUO3-MJ/ML/MS with LNGUO3-MH L% =
< [2Y'
OlgL T I e I 1 ;
a g e Pt 15
(&)
ay
KAPR~}4” | H _ LS
APMX_|f=- LF

Apmx IEEE CICT DC DC2 DCONMS LF  LH LS KAPR WT(lb) Airhole Insert
EXNO3R075U0075-03-C 0.039 0.750 0.494 0.498 0.750 5.000 2.000 3.000 17° 0.660 With LN*U03...
EXNO3R087U0075-03-C 0.039 0.875 3 0.634 0.623 0.750 5.000 2.000 3.000 17° 0.660 With LN*U03...
EXNO3R100U0100-05-C 0.039 1.000 5 0.756 0.748 1.000 5.500 2.500 3.000 17° 1.100 With LN*UO03...
EXNO3R125U0125-06-C 0.039 1.250 6 1.008 0.997 1.250 6.000 3.000 3.000 17° 1.760 With LN*U0S...

APMX m CICT DC DC2 DCONMS LF LH LS KAPR WT(kg) Airhole Insert

EXNO3R016M16.0-02-C 1 2 9.6 9.8 16 100 30 70 15° 0.2 With LN*UO08...
EXNO3R016M16.0-02L-C 1 16 2 9.6 9.8 16 150 50 100 15° 0.2 With LN*UO08...
EXN0O3R020M20.0-03-C 1 20 3 13.5 13.6 20 130 50 80 17° 0.3 With LN*UO08...
EXNO3R020M20.0-03L-C 1 20 3 13.5 13.6 20 160 80 80 17° 0.3 With LN*UO08...
EXNO3R020M20.0-04-C 1 20 4 13.5 13.6 20 130 50 80 17° 0.3 With LN*UO08...
EXNO3R025M25.0-04-C 1 25 4 18.5 18.6 25 140 60 80 17° 0.5 With LN*UO08...
EXNO3R025M25.0-04L-C 1 25 4 18.5 18.6 25 180 100 80 17° 0.6 With LN*UO08...
EXNO3R025M25.0-05-C 1 25 5 18.5 18.6 25 130 60 80 17° 0.5 With LN*UO08...
EXNO3R032M32.0-05-C 1 32 5 25.5 25.6 32 150 70 80 17° 0.8 With LN*UO08...
EXNO3R032M32.0-05L-C 1 32 5 25.5 25.6 32 200 120 80 17° 1.1 With LN*U03...
EXNO3R032M32.0-06-C 1 32 6 25.5 25.6 32 150 70 80 17° 0.8 With LN*UO03...
EXNO3R040M32.0-06-C 1 40 6 33.6 33.7 32 150 45 105 17° 1 With LN*U03...
EXNO3R040M32.0-06L-C 1 40 6 33.6 33.7 32 220 45 175 17° 1.4 With LN*U08...

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
EXNOS... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque :CSPB-2.5 = 0.96 Ibs-ft, 1.3 N-m

Milling Cutter

DOFEED

EXNO3-N

High feed endmill (Eco), shank type, for double sided inserts
GAMP = +6°, GAMF = +5° ~ +11°

with LNMUO3-MJ/ML/MS with LNGUO3-MH L@ @
D,
x| =t xS =) % =
ol L =2
ay
KAPR~1#  LH . LS
APMX LF -

APMX m CICT DC DC2 DCONMS LF LH LS KAPR WT(kg) Air hole Insert

EXNO3R016M16.0-02N 2 9.6 9.8 16 100 30 70 15° Without  LN*UOS...
EXNO3R020M20.0-03N 1 20 3 13.5 13.6 20 130 50 80 17° 0.3 Without  LN*UOS...
EXNO3R025M25.0-04N 1 25 4 18.5 18.6 25 140 60 80 17° 0.5 Without  LN*UOS...
EXNO3R032M32.0-05N 1 32 5 25.5 25.6 32 150 70 80 17° 0.8 Without  LN*UOS...

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
EXNOS... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque :CSPB-2.5=1.3 N'm

Reference pages: Inserts — H029, Standard cutting conditions — H030 - HO31
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DOFEED

HXNO3
High feed endmill, modular type, with center through coolant hole (TungFlex)

?

2l 2

. |53
T

GAMP= +6°,GAMF= +5° ~ +11°

‘7 ‘I:vriwtlr\lnuos-MJ/ - LFOAL, " crks 4L@

ML/MS with LNGUO3-MH H

E ) 8

A-A cross section

1)

>

I
|

]

_DCX_
DC2

il

'
|
D ﬂEjE'FM

L §
-
Py

>
>

APMX CICT DC DC2 OAL LF H DCSFMS KAPR CRKS WT(kg) Air hole Insert
16 9.6

HXNO3R016MMO08-02 1 2 d 9.8 42 25 10 12.8 15° M8 0.03 With LN*UO08...
HXNO3R018MMO08-02 1 18 2 11.5 1.7 42 25 10 14.5 17° M8 0.04 With LN*UO08...
HXNO3R020MM10-03 1 20 3 13.5 13.6 49 30 15 17.8 17° M10 0.06 With LN*UO08...
HXNO3R020MM10-04 1 20 4 13.5 13.6 49 30 15 17.8 17° M10 0.06 With LN*UO08...
HXNO3R022MM10-03 1 22 3 15.5 15.6 49 30 15 17.8 17° M10 0.06 With LN*UO08...
HXNO3R022MM10-04 1 22 4 15.5 15.6 49 30 15 17.8 17° M10 0.07 With LN*UO08...
HXNO3R025MM12-04 1 25 4 18.5 18.6 57 35 17 20.8 17° M12 0.1 With LN*UO08...
HXNO3R025MM12-05 1 25 5 18.5 18.6 57 35 17 20.8 17° M12 0.11 With LN*UO08...
HXNO3R028MM12-04 1 28 4 21.5 21.6 57 35 17 23 17° M12 0.12 With LN*UO08...
HXNO3R028MM12-05 1 28 5 215 21.6 57 35 17 23 17° M12 0.12 With LN*UO08...
HXNO3R030MM16-04 1 30 4 23.5 23.6 63 40 22 28.8 17° M16 0.19 With LN*UO08...
HXNO3R030MM16-05 1 30 5 23.5 23.6 63 40 22 28.8 17° M16 0.2 With LN*UO08...
HXNO3R032MM16-05 1 32 5 25.5 25.6 63 40 22 28.8 17° M16 0.2 With LN*UO08...
HXNO3R032MM16-06 1 32 6 25.5 25.6 63 40 22 28.8 17° M16 0.21 With LN*UO08...

See page H167 for TungFlex modular shank.

SPARE PARTS @ f /

Designation Clamping screw Lubricant Wrench
HXNOS... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque :CSPB-2.5=1.3 N'm

DOFEED

24 HXN03-C

High feed endmill, modular type, with coolant directly to the tool tips (TungFlex)

Approach
angle

GAMP= +6°,GAMF= +5° ~ +11°

- . OAL
“7 ‘I’_vll\ltlt\]/IU03-MJ/ < LF ] | CRKs @ - @
¥ ML/MS A with LNGUO3-MH H é% ﬁ
4 A 7@ [ L) [ &
"™ 68TL A gl 89 HER @
— a AN B ala ! Y
d | @ : ar 1
g KAPR : APMX o A-A cross section
APMX CICT DC DC2 OAL LF H DCSFMS KAPR CRKS WT(kg) Air hole Insert
HXNO3R016MM08-02-C 1 16 2 9.6 9.8 42 25 10 12.8 15° M8 0.03 With LN*UO03...
HXNO3R020MM10-03-C 1 20 3 13.5 13.6 49 30 15 17.8 17° M10 0.06 With LN*UO03...
HXNO3R020MM10-04-C 1 20 4 185 13.6 49 30 15 17.8 17° M10 0.06 With LN*U03...
HXNO3R025MM12-04-C 1 25 4 18.5 18.6 57 35 17 20.8 17° M12 0.1 With LN*UO03...
HXNO3R025MM12-05-C 1 25 5 18.5 18.6 57 B85 17 20.8 17° M12 0.1 With LN*UO083...
HXNO3R032MM16-05-C 1 32 5 25.5 25.6 63 40 22 28.8 17° M16 0.2 With LN*UO03...
HXNO3R032MM16-06-C 1 32 6 2559 25.6 63 40 22 28.8 17° M16 0.2 With LN*U03...
HXNO3R040MM16-06-C 1 40 6 33.6 33.7 63 40 22 28.8 17° M16 0.27 With LN*UO08...

See page H167 for TungFlex modular shank.

SPARE PARTS @ f /

Designation Clamping screw Lubricant Wrench
HXNO3... CSPB-2.5 M-1000 IP-8D
*Recommended clamping torque :CSPB-2.5=1.3 N'm

Reference pages: Inserts — H029, Standard cutting conditions — H030 - H031, TungFlex — H167
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I INSERT
LNMUO3-MJ (General purpose) LNMUO3-ML (Low cutting force)

IC S
ST D o
i

LNMUO3-MS (For stainless steel) LNGUO3-MH (Reinforced cutting edge)

o8l o

S

IC S
RE &

@ : Lineup

-Steel * [
M Stainless * [ | Y
-Cast iron AdbAdR ¢
- Non-ferrous
-Superalloys * | Yo |k % : First choice
-Hard materials Yo |k | Y Y% : Second choice
Coated
0 v 0 0
Designation RE APMX|8 § & & & S LE|IC | S
- M M N 0 ©
LTI IZIXI
AL
LNMUO303ZER-MJ 00470039 ® © © © © 0.126 | 0.236 | 0.169
LNMUO303ZER-ML 004710039 ® © © © © 0.126 | 0.236 | 0.169 5
LNMUO303ZER-MS 0.047/0039 | @ @ 0.126 | 0.236 | 0.169 g
LNGUO303ZER-MH 0.047 | 0.039 o0 0.126 | 0.236 | 0.169 o
2
=

Tungaloy Ho029




High Feed

Approach
angle

2

Milling

Il STANDARD CUTTING CONDITIONS TXNO3/EXNO03/HXNO3

ISO Workpiece material Hardness  Priority
Carbon steels : .
1045, 1055, etc. - 300HB First choice
Alloy steels . .
4140, etc. - 300HB First choice
. 30 . .
First choice
Prehardened steels =4RRG
NAKS80, PX5, etc. 30 i
_ 40HRC Wear resistance
Stainless steels _ f .
30488, 316SS, etc. 200HB First choice
28HRC - First choice
M Precipitation hardening ~ (H1150)  \ear resistance

stainless steels

17-4 PH, etc. 40HRC - First choice
(H900)  Fracture resistance
Gray cast irons 150 . ]
Class 25, etc. _psoHp  Firstchoice
. Ductile cast irons 150 Fi hoi
65-45-12, etc. -250HB Firstchoice
Titanium alloy First choice
X - 40HRC
s Ti-6AI-4V, etc. Fracture resistance
Heat-resistant alloy - 40HRC First choice
Inconel, Hastelloy, etc. Fracture resistance
Hot mold steel 40 A Gl
InlE}, Gife: Bl ocistance
Hot mold steel of D.T.C 40 First choice
materials _55HRC

DAC**, DH™, DIEVER, etc.

Cold mold steel

Fracture resistance

_ 6(?SRC First choice

D2, etc. 55
_ 60HRC Fracture resistance

Grade

AH3225

AH3225

AH3225

AH8015

AH130

AH130
AH3225
AH3035
AH3035

AH725

AH725

AH130
AH130
AH8015
AH725

AH8015
AH8015
AH8015

AH8015

AH8005

AH8015

Chip-
breaker

MJ

MJ

MJ

MJ

MS

MS
MS
ML
MJ

MJ

MJ

ML
MJ
ML
ML

MH
MJ
MJ

MH

MH

MH

Cutting Feed per tooth: fz (ipt)
speed Tooldia:DCX(in)  p0625",CICT=2 00.688",CICT=2 00.75
Ve 20.625~ ©1.000~ Plunging o
(sfm)  00.875  ©2.000 n Vvt n VI N e cicT=3
0.020 0.020 4,030 250 3,660 227 3,360 208 312
330 - 980 0.004
-0.047 -0.059 Ve = 660 sfm, fz = 0.031 ipt
0.020 0.020 4,030 250 3,660 227 3,360 208 312
330 - 980 0.004
-0.047 -0.059 Vc = 660 sfm, fz = 0.031 ipt
0.020 0.020 2,990 167 2,720 152 2,500 140 210
330 - 660 0.004
-0.039 -0.039 Ve = 490 sfm, fz = 0.028 ipt
0.020 0.020 2,990 167 2,720 152 2,500 140 210
330 - 660 0.004
-0.039 -0.039 Ve = 490 sfm, fz = 0.028 ipt
0.012 0.012 2380 95 2,170 87 1,990 80 119
260 - 490 0.004
-0.031 -0.031 Ve = 390 sfm, fz = 0.02 ipt
0.008 0.008 2,380 57 2,170 52 1,990 48 72
260 - 490 0.004
-0.020 -0.020 Ve = 390 sfm, fz = 0.012 ipt
0.004 0.004 2,020 32 1,83 29 1,680 27 40
260 - 390 0.004
-0.012 -0.012 Ve = 330 sfm, fz = 0.008 ipt
0.020 0.020 4,030 250 3,660 227 3,360 208 312
330 - 980 0.004
-0.047 -0.059 Ve = 660 sfm, fz = 0.031 ipt
0.020 0.020 2,990 185 2,720 169 2,500 155 233
260 - 660 I
-0.047 -0.059 0004 Ve = 490 sfm, fz = 0.031 ipt
0.012 0.012 790 25 720 23 660 21 32
100 - 200 I
~0.028 -0028 0008 Ve = 130 sfm, fz = 0.016 ipt
0.004 0.004 610 10 560 9 510 8 12
70 - 160 I
-0012 -0012 0002 Ve =100 sfm, fz = 0.008 ipt
Yl mio 2390 57 2170 52 1990 48 72
260 - 490 0'004 0'004 0.002
_0.012 -0012 Ve =390 sfm, fz = 0.012 ipt
Yl e 1590 25 1,440 23 1,320 21 82
160 - 330 0'004 0'004 0.002
- 0,020 - 0,020 Ve = 260 sfm, fz = 0.008 ipt
0.002 0.001 1,220 12 1,110 11 1,020 10 15
160 - 230 I
-0008 -0004 0001 Ve = 200 sfm, fz = 0.005 ipt
0.001 0.002 1220 5 1,110 4 1,020 4 6
160-230 _gpos4 -0gog 0001 Ve = 200 sfm, fz = 0.002 ipt

- When chips stay in the cutting zone during slotting or pocketing, use air blast to remove chips from

the work area.

- Tool overhang length must be as short as possible to avoid chatter. When the tool overhang length
is long, decrease the number of revolutions and feed.

Cautionary points in use

B The use of a standard or long shank

When using a long shank, please lower the cutting conditions (Vc, fz, ap) to 70%
of the maximum conditions for the standard shank.

__ 0.040
£ Standard shank
53 Ve = 330 - 980 sfm
.. 0.028
Y
3
o
%5 0.020
e
B8 o012
g o
2 5

0

0020 0030 0.040

Feed per tooth: fz (ipt)

Tool dia.: DCX = 20.625 - 1.250"
Workpiece: 1015 (200HB)
L/D ratio of overhang

Standard shank: L/D < 3
Long shank: L/D = 4

H030 www.tungaloy.com/us

0.060

H Tool geometry on programming
When programming for CAM, the tool should be considered as a radius cutter.
Usually, the corner radius should be set as R = 0.060". If a larger radius is used,
overcutting will occur. The following table shows the amount left uncut (t1) and

overcut (t2).

Max. depth

of cut

LNMUO03-MJ/ML

Amount left
2 overcut

RPG Corner R when
programming

Ma())(f. gﬁ th | Corner radius . Comer Rwhen | Amount left | Amount left
LE (in) | programming: uncut overcut

APMX (in) RE RPG t1 (in) t2 (in)
0.039 0.047 0.118 0.039 0.018 -
0.039 0.047 0.118 0.060 0.014 -
0.039 0.047 0.118 0.079 0.008 0.004
0.039 0.047 0.118 0.098 0.003 0.011

LNGUO03-MH

Megicut " |Comerradius | | ¢ ) e mvamer | Mmoot | Moverout

APMX (in) RE (in) RPG 1 in) t2 (in)
0.039 0.047 0.118 0.039 0.018 -
0.039 0.047 0.118 0.060 0.014 -
0.039 0.047 0.118 0.079 0.008 0.004
0.039 0.047 0.118 0.098 0.003 0.011

Each value in table is calculated theoretically at the maximum condition.




Tool dia.: DCX (in), Number of revolutions: n (rpm), Feed speed: Vf (ipm), Max. depth of cut: ap = 0.004"

00.875 ol 01125 01.25 01.5 02
n vi n vi n Vi n i n v n
CICT=2CICT=3 CICT=4CICT=5 CICT=4CICT=5 CICT=5CICT=6 CICT=5CICT=6 CICT=5CICT=8CICT=10
2,880 230 346 2,520 403 504 2,240 358 448 2,020 404 485 1,680 336 403 1,260 252 403 504
Ve = 660 sfm, fz = 0.04 ipt
2,880 230 346 2,520 403 504 2,240 358 448 2,020 404 485 1,680 336 403 1,260 252 403 504
Ve = 660 sfm, fz = 0.04 ipt
2,140 120 180 1,870 209 262 1,660 186 232 1,500 210 252 1,250 175 210 940 132 211 263
Ve = 490 sfm, fz = 0.028 ipt
2,140 120 180 1,870 209 262 1,660 186 232 1,500 210 252 1,250 175 210 940 132 211 263
Ve = 490 sfm, fz = 0.028 ipt
1,700 68 102 1,490 119 149 1,320 106 132 1,190 119 143 990 99 119 740 74 118 148

Ve = 390 sfm, fz = 0.02 ipt
1,320 63 79 1190 7 86

Ve = 390 sfm, fz = 0.012 ipt
1,120 36 45 1,010 40 48

Ve = 330 sfm, fz = 0.008 ipt

1,700 41 61 1,490 72 89 990 59 71 740 44 71 89

1,440 23 35 1,260 40 50 840 34 40 630 25 40 50

2,880 230 346 2,520 403 504 2,240 358 448 2,020 404 485 1,680 336 403 1,260 252 403 504
Vc = 660 sfm, fz = 0.04 ipt
2,140 171 257 1,870 299 374 1,660 266 332 1,500 300 360 1,250 250 300 940 188 301 376

Ve = 490 sfm, fz = 0.04 ipt
440 85 44 400 40 48

Ve = 130 sfm, fz = 0.02 ipt
340 11 14 310 12 15

Ve = 100 sfm, fz = 0.008 ipt

1,320 63 79 1,190 71 86

570 23 34 500 40 50 330 33 40 250 25 40 50

440 7 11 380 12 15 250 10 12 190 8 12 15

1,700 41 61 1,490 72 89 990 59 71 740 44 71 89

Ve = 390 sfm, fz = 0.012 ipt

1,140 18 27 990 32 40 880 28 35 790 32 38 660 26 32 500 20 32 40

Ve = 260 sfm, fz = 0.008 ipt

680 11 14 610 12 15
Ve =200 sfm, fz = 0.004 ipt

680 5 7 610 6 7
Ve = 200 sfm, fz = 0.002 ipt

870 7 10 760 12 15 510 10 12 380 8 12 15

870 3 5 760 6 8 510 5 6 380 4 6 8

- The above table shows the conditions for standard shank type cutters.
When using long shank type cutters, the number of teeth may be different.
In this case, the cutting conditions should be changed by referring to: “The
usage of standard and long shanks” shown in previous page.

- Cutting conditions are generally limited by the rigidity and power of the
machine and the rigidity of the workpiece. When setting the conditions, start
from half of the values of the standard cutting conditions and then increase
the value gradually while making sure the machine is running normally.

P —
[
=
=
(G
. . (o))
M Applications £
e o N S
i Drilling
Shoulder ) Small depth  Plunging - Enlarged hole
milling ~ Slotting ~ Ramping plunging (Helical feed) 9
- | | 2
le \
N ae
oD1, oD2
- J
Max. depth Max. ramping  Max. plunging Max. cutting width Min.machinable Max.machinable Max. cutting width
of cut angle depth in plunging hole dia. hole dia. in enlarged hole
APMX RMPX A w oD1 oD2 ae
EXNO3R062U0062... 20.625 0.039 1.7° 0.012 0.118 0.897 1.181 0.492
EXNO3R068U0062... 00.688 0.039 1.7° 0.012 0.118 0.991 1.339 0.571
EXNO3R075U0075... 20.750 0.039 1.2° 0.012 0.118 1.132 1.496 0.650
EXNO3R087U0075... 00.875 0.039 1° 0.012 0.118 1.371 1.654 0.728
EXNO3R100U0100... ©1.000 0.039 0.9° 0.012 0.118 1.610 1.890 0.846
EXNO3R112U0100... 01.125 0.039 0.8° 0.012 0.118 1.857 2.126 0.965
EXNO3R125U0125... 01.250 0.039 0.7° 0.012 0.118 2.104 2.441 1.122
TXNO3R150U0075... ©1.500 0.039 0.5° 0.012 0.118 2.750 3.070 1.437
TXNO3R200U0075... ©2.000 0.039 0.4° 0.012 0.118 3.540 3.858 1.830

For DCX above 1.300", slot milling, ramping or contouring is not recommel

nded as chips may be re-cut.

Tungaloy Ho31




.z, DOFEED
A o2 TXNos
O,
T High feed mill, for 4-corner double sided inserts

with LN*U06-MJ/ML/W

DCSFMS
' DCONMS |
KWw |~

with LNGU06-MH

GAMP = +10°, GAMF = +2° ~ +6°

apmx 59 CICT DC DC2 DCSFMS LF DCONMS CBDP KWW b  WT(b) Airhole Insert

TXNO6R200U0075A04 0.059 2.000 1513 1.485 1.850 1.969  0.750 0.750 0.315 0.197 0.970  With LN*UO06...
TXNO6R200U0075A05 0.059 2.000 5 1513 1.485 1.850 1.969 0.750 0.750 0.315 0.197 0.990  With LN*U06...
TXNO6R250U0075A04 0.059 2.500 4 2.012 1.983 2.323 1.969 0.750 0.750 0.315 0.197 1.740  With LN*U06...
TXNO6R250U0075A06 0.059 2.500 6 2.012 1.983 2323 1.969 0.750 0.750 0.315 0.197 1.760  With LN*UO06...
TXNO6R300U0100A05 0.059 3.000 5 2512 2481 2.835 2.480 1.000 1.049 0.374 0236 3.130 With LN*UO06...
TXNO6R300U0100A07 0.059 3.000 7 2512 2.481 2.835 2.480 1.000 1.049 0.374 0.236 3.280  With LN*UO06...
TXNO6R400U0150A06 0.059 4.000 6 3.512 3.481 3.819 2.480 1.500 1.610 0.626 0.394 4.850  With LN*UO06...
TXNO6R400U0150A10 0.059 4.000 10 3.512 3.481 3.819 2.480 1.500 1.610 0.626 0.394 4.850  With LN*UO06...
TXNO6R500U0150A08 0.059 5.000 8 4.512 4481 3.819 2.480 1.500 1.610 0.626 0.394 7.0560  With LN*U06...
TXNO6R500U0150A12 0.059 5.000 12 4.512 4.481 3.819 2.480 1.500 1.610 0.626 0.394 7.280  With LN*UO06...
TXNO6R600U0200A10 0.059 6.000 10 5512 5480 4.331 2480 2.000 1496 0.748 0.433 9.480  With LN*UO06...
TXNO6R600U0200A14 0.059 6.000 14 5512 5480 4.331 2.480 2.000 1.496 0.748 0.433 9.260  With LN*UO06...
& L v S &
SPARE PARTS

Lubricant

Torx bit

Shell locking bolt

Designation Clamping screw

TXNO6R200U..., 250U... CSPB-5 H-TB2W M-1

TXNO6R300U... CSPB-5 H-TB2W M-1

TXNO6R400U..., 500U... CSPB-5 H-TB2W M-1

TXNO6R600U... CSPB-5 H-TB2W M-1

*Recommended clamping torque:CSPB-5 = 3.69 Ibs-ft
Approach
angle

10-20°

DOFEED

EXNOG6

000 BLDIP20/S7

000 BLDIP20/S7

000 BLDIP20/S7 (TMBA-O0.
000 BLDIP20/M7 -

(Optional parts)
(C0.375X1.125H)
(C0.500X1.375H)

750H)

High feed endmill,

with LN*U06-MJ/ML/W

shank type, for 4-corner double sided inserts

-2°~+6°

GAMP=+10°,GAMF=
with LNGU06-MH

CONMS

S =3 S
éé § > [m)
" w 15| LH L LS
€y r
R )« [ APMX
Apmx ISR CICT DC  DC2 DCONMS LF LH LS  WT(lb) Airhole Insert
EXNO6R125U0125W02 0.059 1.250 0.766 0.745 1.250 5.281 3.000 2.281 1.540 With LN*UO06...
EXNO6R125U0125-02L 0.059 1.250 2 0.766 0.745 1.250 8.000 5.000 3.000 2.360 With LN*U06...
EXNO6R150U0125W03 0.059 1.500 8 1.014 0.989 1.250 5.781 3.500 2.281 1.830 With LN*U06...
EXNO6R150U0125-03L 0.059 1.500 3 1.014 0.989 1.250 10.000 2.000 8.000 3.310 With LN*UO06...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
EXNO6 CSPB-5 M-1000 IP-20D

*Recommended clamping torque: CSPB-5 = 3.69 Ibs-ft

Reference pages: Inserts — H033, Standard cutting conditions — H034 - H035
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Il INSERT
LNMUO06-MJ LNMUO06-ML

LNGUO6-W (2 corners)

IC

\E\ 'RE
- Steel * | Yo
M Stainless b dRAd A
-Cast iron Yol Yo | v | %
- Non-ferrous
- Superalloys * | Y% PA¢ * % : First choice
- Hard materials * * | ¥ Y% : Second choice
Coated
0 0 0
Designation RE APMX|@ § 8 & & 5 8 LE IC | S |BS
TR
CACACICICC<C
LNMUQO6X5ZER-MJ 0079|0059 ® © © © © © 0.236 | 0.472 | 0.276 -
LNMUO6X5ZER-ML 0079|0059 © © © © © © 0.236 | 0.472 | 0.276 -
LNGUOB6X5ZER-MH 0.079 | 0.059 [ I ] 0.236 | 0.472 | 0.276 -
LNGUOBX5ZER-W 0.079 | 0.059 [ ] 0.236 | 0.472 | 0.276 | 0.142

@ : Line up

Milling Cutter

Reference pages: Standard cutting conditions — H034 - HO35

Tungaloy Ho033




High Feed

Approach
angle

2

Milling

I STANDARD CUTTING CONDITIONS TXNO6 / EXNO6

ISO Workpiece material Hardness
Carbon steels
1045, 1055, etc. =S
Alloy steels
4140, etc. = Stlnls
. 30 - 40HRC
Prehardened steels
NAK80, PX5, etc.
30 - 40HRC
Stainless steels
304S8, 316SS, etc. gl
28HRC
M Precipitation hardening stainless =( T
steels
17-4 PH, etc. 40HRC -
(H900)
150 - 250HB
Gray cast irons
. Class 25, etc.
150 - 250HB
Titanium alloy _
Ti-6AI-4V, etc. 40HRC
Heat-resistant alloy _
Inconel, Hastelloy, etc. SURIRE
Hot mold steel
HB, etc. 40 - 55HRC
Hot mold steel of D.T.C
materials 40 - 55HRC
DAC**, DH**, DIEVER, etc
55 - 60HRC
Cold mold steel
D2, etc.
55 - 60HRC

- The above table shows the conditions for standard shank type cutters. When using long
shank type cutters, the number of teeth may be different. In this case, the cutting conditions
should be changed by referring to: “The usage of standard and long shanks” shown in

previous page.

Priority

First choice

First choice

First choice

Wear resistance

First choice

First choice
Wear resistance
First choice

Fracture resistance

First choice

First choice

First choice
Fracture resistance
First choice
Fracture resistance
First choice
Low resistance
First choice

Fracture resistance

First choice

Fracture resistance

Grade

AH3225

AH3225

AH3225

AH8015

AH130

AH130
AH3225
AH3035
AH3035

AH120

AH120

AH130

AH130
AH8015

AH725
AHB015
AHB8015
AH8015
AH8015

AHB8005

AH8015

Cutting Feed per tooth: 7z (ipt)

Chip- speed Tool dia.: 21.25", CICT =2 015", CICT=3
breaker Ve DCX (in) Plunging
(sfm) ~o1.25" ~ 06" n vi n v
MJ 330-980 0.020-0.059 0.006 A le2 et 202
’ ’ ’ Ve = 660 sfm, fz = 0.040 ipt
MJ 330-660 0.020-0.059 0.006 2,020 162 1,680 202
’ ’ ’ Ve = 660 sfm, fz = 0.040 ipt
1,500 93 1,250 116
MJ 330-660 0.020-0.047 0.006 )
Ve = 490 sfm, fz = 0.031 ipt
1,500 120 1,250 150
MJ 330-660 0.020-0.060 0.006 )
Ve = 490 sfm, fz = 0.040 ipt
ML 260-490 0.012-0.031 0.004 1190 57 990 &
’ ’ ’ Ve =390 sfm, fz = 0.024 ipt
MS 1,190 29 990 36
260 -490 0.008 - 0.020 0.004
MS Ve =390 sfm, fz = 0.012 ipt
ML 1,010 16 840 20
260-390 0.004-0.012 0.004
MJ Ve = 330 sfm, fz = 0.008 ipt
2,020 162 1,680 202
MJ 330-980 0.020-0.059 0.006 )
Ve = 660 sfm, fz = 0.040 ipt
1,500 120 1,250 150
MJ 260-660 0.020-0.059 0.006 )
Ve = 490 sfm, fz = 0.040 ipt
ML 400 16 330 20
100-200 0.012-0.028 0.003
MJ Ve = 130 sfm, fz = 0.020 ipt
ML 310 5) 250 6
70-160 0.004-0.012 0.002
ML Ve =100 sfm, fz = 0.008 ipt
MH 0.004 - 0.020 1,190 29 990 36
260 - 490 0.002
MJ 0.004 - 0.012 Ve = 390 sfm, fz = 0.012 ipt
MJ 0.004 - 0.012 790 13 660 16
160 - 330 0.002
MH 0.004 - 0.020 Ve = 260 sfm, fz = 0.008 ipt
MH 160-230 0.002-0.012 0.001 610 ° °10 6
’ : ’ Ve =200 sfm, fz = 0.004 ipt
610 2 510 3
MH 160-230 0.002-0.012 0.001

Ve = 200 sfm, fz = 0.002 ipt

- Cutting conditions are generally limited by the rigidity and power of the machine and the
rigidity of the workpiece. When setting the conditions, start from half of the values of the
standard cutting conditions and then increase the value gradually while making sure the
machine is running normally.

Cautionary points in use

H The use of a standard or long shank
When using a long shank, please lower the cutting conditions (Vc, fz, ap) to 70%

of the maximum conditions for the standard shank.

__ 0.060 : |
£ Standard shank
o i \
© Ve =330 - 980 sfm
5 0.040 | pumaasaaninaans - foees
o | |
S 3 )
= 1 |
S (opo| Longshank =,
. Ve = 260 - 650 sfm
0 : i

0.020 0.040

0.060

0.080

Feed per tooth: fz (ipt)

Tool dia.: DCX = 21.250" - 1.500"

Workpiece: 1055 (200HB)

L/D ratio of overhang
Standard shank: L/D < 3
Long shank: L/D = 4
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H Tool geometry on programming

When programming for CAM, the tool should be considered as a radius
cutter. Usually, the corner radius should be set as R = 0.118". If a larger
radius is used, overcutting will occur. The following table shows the amount
left uncut (t1) and overcut (t2).

Amount left
‘g overcut
| B
RE S\g
15°%(8
BT
4 b=
L.LE,] t1
Amount left Corner R when
unout programming
LNMU06-MJ/ML
Max. depth P Corner R when| Amount left | Amount left
X{D (ﬁtx Corner radius LE (in) programming: T e
(in) RE RPG t1 (in) t2 (in)
0.079 0.039 -
0.059 0.079 0.236 0.118 0.030 -
0.157 0.021 0.010
LNGU06-MH
Max. depth q Corner R when| Amount left | Amount left
R;’?\lljltx el LE (in) programming: uncut overcut
(in) RE RPG t1 (in) 12 (in)
0.079 0.035 -
0.059 0.079 0.236 0.118 0.026 -
0.157 0.016 0.010

Each value in table is calculated theoretically at the maximum condition.




Tool dia: DCX (in), Number of revolution: n (min-1), Feed speed: Vf (ipm), Max. depth of cut: ap=0.059", Number of teeth: CICT
0 225" 23" o4 T

n

22 o5 26"
Vi n Vi n Vi n vf n v n Vi
CICT=4CICT=5 CICT=4CICT=6 CICT=5CICT=7 CICT =6 CICT=10 CICT =8 CICT=12 CICT=10 CICT=14

1,260 202 252 1,010 162 242 840 168 235 630 151 252 500 160 240 420 168 235
Ve = 660 sfm, fz = 0.040 ipt

1,260 202 252 1,010 162 242 840 168 235 630 151 252 500 160 240 420 168 235
Vc = 660 sfm, fz = 0.040 ipt

940 117 146 750 93 140 620 96 135 470 87 146 370 92 138 310 96 135

940 150 188

740 71 89
740 36 44
630 20 25

1,260 202 252

940 150 188

Ve = 490 sfm, fz = 0.031 ipt
750 120 180 620 124 174 470 113 188 370 118 178 310 124 174
Ve = 490 sfm, fz = 0.040 ipt

600 58 86 500 60 84 370 53 89 300 58 86 250 60 84
Ve = 390 sfm, fz = 0.024 ipt
600 29 43 500 30 42 370 27 44 300 29 43 250 30 42

Ve = 390 sfm, fz = 0.012 ipt
500 16 24 420 17 24 320 15 26 250 16 24 210 17 24

Ve = 330 sfm, fz = 0.008 ipt

1,010 162 242 840 168 235 630 151 252 500 160 240 420 168 235
Ve = 660 sfm, fz = 0.040 ipt

750 120 180 620 124 174 470 113 188 370 118 178 310 124 174
Ve = 490 sfm, fz = 0.040 ipt

250 20 25 200 16 24 170 17 24 120 14 24 100 16 24 80 16 22
Ve =130 sfm, fz = 0.020 ipt
190 6 8 150 5) 7 130 5) 7 100 5 8 80 5) 8 60 5) 7
Ve =100 sfm, fz = 0.008 ipt
740 36 44 600 29 43 500 30 42 370 27 44 300 29 43 250 30 42
Ve =390 sfm, fz = 0.012 ipt
500 16 20 400 13 19 330 13 18 250 12 20 200 13 19 170 14 19
Ve = 260 sfm, fz = 0.008 ipt
380 6 8 310 5] 7 250 5 7 190 5 8 150 5] 7 130 5] 7
Ve =200 sfm, fz = 0.004 ipt
380 3 4 310 2 4 250 3 4 190 2 4 150 2 4 130 3 4
Ve = 200 sfm, fz = 0.002 ipt
P —
[
=
B Applications 3
(o))
- NS
Drilling =
Shoulder Small depth _ Plunai (Helical feed) Enlarged hole =
milling plunging Ramping unging
1 ‘ '
|
! ‘ \
i !
i ae
| )
oD1, oD2
- %
Max. depth Max. ramping  Max. plunging Max. cutting width Min.machinable Max.machinable Max. cutting width
of cut angle depth in plunging hole dia. hole dia. in enlarged hole
APMX RMPX A w oD1 oD2 ae
EXNO6R125U... 21.250 0.059 1.4° 0.016 0.236 1.830 2.300 0.970
EXNO6R150U... 01.500 0.059 0.9° 0.016 0.236 2.330 2.800 1.220
TXNO6R200U... ©2.000 0.059 0.7° 0.016 0.236 3.330 3.800 1.720
TXNO6R250U... 02.500 0.059 0.5° 0.016 0.236 4.330 4.800 2.220
TXNO6R300U... ©3.000 0.059 0.3° 0.016 0.236 5.330 5.800 2.720

For DCX above 4.000", slot milling, ramping or contouring is not recommended as chips may be re-cut.
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WIST

DOTSALL

TXLN
Radius mill, for 4-corner double sided inserts

High Feed
Milling

GAMP= +3°, GAMF= -13°

with LNMX-HJ Z\ é @f&

DCSFMS

with LNMX-MJ/ML
KWW

= cBDP

)
A
W
“p)

APMX APMX2[[ZJSCICT DC DC2 KAPR2 DCSFMS LF DCONMS CBDP KWW b WT(l) Air hole Insert
TXLN04U1.50B0.50R06 0.157 0.051 1500 6 1.193 1.169 20° 1.378 1.574 0.500 0.610 0.258 0.157 0.84  Wwith  LNMX04...

TXLN04U2.00B0.75R07 0.157 0.051 2.000 7 1.693 1.669 20° 1.850 1.969 0.750 0.750 0.315 0.197 1.10  With  LNMXO04...
TXLN06U2.00B0.75R05 0.236 0.079 2.000 5 1.511 1.499 25° 1.850 1.969 0.750 0.750 0.315 0.197 1.17  With  LNMX06...
TXLN06U2.50B0.75R06 0.236 0.079 2500 6 2.009 1.997 25° 2323 1969 0.750 0.750 0.315 0.197 1.90 With  LNMX06...
TXLNO06U3.00B1.00R07 0.236 0.079 3.000 7 2510 2.498 25° 2.835 2.480 1.000 1.024 0.374 0.236 3.47 With LNMX06...

APMX APMX2[[(JS8CICT DC DC2 KAPR2 DCSFMS LF DCONMS CBDP KWW b WT(kg) Air hole Insert
1.3 40 6

TXLN04M040B16.0R06 4 322 31.6 20° 35 40 16 18 84 56 0.21 With  LNMXO04...
TXLN04M042B16.0R06 4 1.3 42 6 342 336 20° 35 40 16 18 84 56 0.21 With ~ LNMX04...
TXLN04M050B22.0R07 4 1.3 50 7 422 416 20° 47 50 22 20 104 6.3 045 With LNMX04...
TXLN04M052B22.0R07 4 1.3 52 7 442 436 20° 47 50 22 20 10.4 6.3 0.47  With  LNMX04...
TXLN04M063B22.0R07 4 1.3 63 7 552 546 20° 59 50 22 20 10.4 6.3 0.76  With LNMXO04...
TXLNO5M040B16.0R05 5 - 40 5 298 - - 35 40 16 18 84 56 0.26  With LNMXO05...
TXLNO5M050B22.0R06 5 = 50 6 398 = = 47 50 22 20 104 6.3 050 With LNMX0S...
TXLNO6M050B22.0R05 6 2 50 5 376 373 25° 47 50 22 20 10.4 6.3 050 With LNMXO06...
TXLNO6M052B22.0R05 6 2 52 5 39.6 393 25° 49 50 22 20 10.4 6.3 0.55 With LNMXO06...
TXLNO6M063B22.0R06 6 2 63 6 50.6 503 25° 59 50 22 20 104 6.3 0.82 With LNMX06...

%

A 4 &

SPARE PARTS

Approach Designation Clamping screw Torx bit
angle TXLNO4U1.50B0.50R06 CSPD-3 BLD IP10/S7 SW6-SD (SR UNF 1/4X3/4 B18.3)
w TXLN04U2.00B0.75R07 CSPD-3 BLD IP10/S7 SW6-SD (C0.375X1.125H)
g 2,008 CSPB-5 BLDIP20/S7 H-TB2W (C0.375X1.125H)

TXLNO6U3.00B1.00R07 CSPB-5 BLDIP20/S7 H-TB2W (C0.500X1.375H)
TXLNO04M04*B16.0R06 CSPD-3 BLD IP10/S7 SW6-SD FSHM8-30H
TXLN04MO05*B22.0R07 CSPD-3 BLD IP10/S7 SW6-SD CM10X30H
TXLNO4MO63B22.0R07 CSPD-3 BLD IP10/S7 SW6-SD CM10X30H
TXLNO5MO40B16.0R05 CSPB-4S BLDIP15/S7 H-TB2W FSHM8-30H
TXLNO5MO50B22.0R06 CSPB-4S BLDIP15/S7 H-TB2W CM10X30H
TXLNO6MO50B22.0R05 CSPB-5 BLDIP20/S7 H-TB2W FSHM10-40H
TXLNO6MO52B22.0R05 CSPB-5 BLDIP20/S7 H-TB2W CM10X30H
TXLNO6MO63B22.0R06 CSPB-5 BLDIP20/S7 H-TB2W CM10X30H

*Recommended clamping torque:CSPD-3 = 1.84 Ibs-ft, 2.5 N-m, CSPB-4S = 2.58 Ibs-ft, 3.5 N-m, CSPB-5 = 3.69 Ibs-ft, 5 N-m

Reference pages: Inserts — H038, Standard cutting conditions — H039 - H041
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DOTSALL

EXLN
Radius endmill, shank type, for 4-corner double sided inserts

GAMP= +3°, GAMF= -12° ~ -14°

with LNMX-MJ/ML with LNMX-HJ Z\ = @
[(Tr—

APMX APMX2[liJ&@ CICT DC DC2 KAPR2 DCONMS LS LH LF WT(lb) Airhole Insert

EXLN04U1.00C1.00R03 0.157 0.051 1.000 & 0.693 0.669 20° 1.000 3.000 2.500 5.500 1.000 With  LNMX04...
EXLNO04U1.25C1.25R04 0.157 0.051 1.250 4 0.941 0.917 20° 1.250 3.000 3.000 6.000 1.800 With LNMX04...
EXLN04U1.25C1.25R05 0.157 0.051 1.250 5 0.941 0.917 20° 1.250 3.000 3.000 6.000 1.800 With ~ LNMX04...
EXLNO6U1.25C1.25R02 0.236 0.079  1.250 2 0.758 0.746 25° 1.250 3.000 3.000 6.000 1.900 With LNMX04...
EXLN06U1.50C1.25R03 0.236 0.079  1.500 3 1.012 1.000 25° 1.250 4.000 2.000 6.000 2.060 With LNMX05..

APMX APMX2[lS[5% CICT DC DC2 KAPR2 DCONMS LS LH LF WT(kg) Airhole Insert

EXLN04M020C20.0R02 4 1.3 20 2 122 116 20° 20 80 50 130 0.28 With  LNMXO04...
EXLN04M025C25.0R03 4 1.3 25 3 172 16.6 20° 25 80 60 140 0.46 With LNMXO04...
EXLN04M032C32.0R04 4 1.3 32 4 242 236 20° 32 80 70 150 0.83 With ~ LNMX04...
EXLN04M032C32.0R05 4 1.3 32 5 242 236 20° 32 80 70 150 0.83 With LNMXO04...
EXLNO5M025C25.0R02 5 - 25 2 15 - - 25 90 60 150 0.54 With LNMXO05..
EXLNO5M032C32.0R04 5 - 32 4 21.9 - - 32 80 70 150 0.87 With LNMXO05..
EXLNO6M032C32.0R02 6 2 32 2 19.6 193 25° 32 80 70 150 0.90 With LNMX06..
EXLNO6M040C32.0R04 6 40 4 276 273 25° 32 100 50 150 0.95 With LNMXO06..
SPARE PARTS & / / ,
Designation Torx bit

EXLNO4... CSPD-3 IP-10D - -

EXLNOS... CSPB-4S = BLDIP15/S7 H-TB2W

EXLNOG... CSPB-5 = BLDIP20/S7 H-TB2W

*Recommended clamping torque:CSPD-3 = 1.84 Ibs-ft, 2.5 N-m, CSPB-5 = 3.69 Ibs-ft, 5 N-m

Milling Cutter

Reference pages: Inserts = H038, Standard cutting conditions — H039 - H041
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WIST

DOTSALL

HXLNO4-M
Radius endmill, modular type, for 4-corner double sided inserts (TungFlex)

High Feed
Milling

GAMP= +3°, GAMF= -12° ~ -14°

with LNMX-MJ/ML < OAL ~ with LNMX-HJ Q =
CRKS = @iﬁ

=1

A-Across APMX2
section

DCX
DC

Y

APMX APMX2| »/&) ¢ CICT DC DC2 KAPR2 OAL LF H DCSFMS CRKS WTlkg) Air hole Insert

HXLN04M020M10R02 4 1.3 20 2 12.2 11.6 20° 49 30 15 18 M10  0.07 With  LNMX04...
HXLN04M025M12R03 4 1.3 25 3 17.2 16.6 20° 57 35 17 21 M12  0.16 With ~ LNMX04...
HXLN04M032M16R04 4 1.3 32 4 24.2 23.6 20° 63 40 22 29 M16  0.20 With ~ LNMXO04...
HXLNO5M025M12R02 5 - 25 2 15 - - 57 35 17 21 M12  0.10 With  LNMX05...
HXLNO5M032M16R04 5 = 32 4 21.9 = = 63 40 22 28.8 M16  0.20 With  LNMXO05...
HXLNO6M032M16R02 6 2 32 2 19.6 19.3 25° 63 40 22 28.8 M16  0.24 With  LNMX06...

See page H167 for TungFlex modular shank.

SPARE PARTS & / / /

Designation Clamping screw Mono block wrench Torx bit

HXLNOA4... CSPD-3 IP-10D - -
HXLNOS... CSPB-4S - BLDIP15/S7 H-TB2W
HXLNOS... CSPB-5 - BLDIP20/S7 H-TB2W

*Recommended clamping torque:CSPD-3 = 2.5 N-m, CSPB-4S = 3.5 N-m, CSPB-5 =5 N'm

Il INSERT
LNMX-MJ LNMX-ML
IC s IC S
Approach
angle
10-20I %

IC

|

Bl steel Adb ¢
M Stainless *
- Cast iron *
- Non-ferrous
- Superalloys % % % : First choice
- Hard materials | % | % % : Second choice
Coated
0
Designation RE APMX|K @ LE| IC | S
I T
< <
LNMX0405R4-MJ 01570157 | @ @ - 10.323]0.220
LNMX0405R4-ML 0157|0157 | @ @ - 10.323]0.220
LNMX0405ZER-HJ 0.051|0.051 | @ @ 0.169|0.323 | 0.197
LNMXO0506R5-MJ 0197|0197 | @ @ - |0.409|0.240
LNMX0607R6-MJ 0.236(0.236 | @ @ - |0.496 | 0.291
LNMX0607ZER-HJ 0.079(0079 | @ @ 0.264 | 0.500 | 0.283
®: Line up

H038 www.tungaloy.com/us




I STANDARD CUTTING CONDITIONS

For MJ,ML
Chip- Cuttin Ftiedt er
ISO Workpiece material Hardness Priorit Grade spee 00
P v breaker Vc (sfm) fz (ipt)
R —— _200HB First choice AH3135 MJ 325-980  0.008 - 0.024
1015, 1020, etc. -200HB  howcutting AH3135 ML 325-980  0.008 - 0.024
. Carbon steel, Alloy steel -300HB First choice AH3135 MJ 325-820  0.008 - 0.024
1055, 4140, etc. -300HB  howcutting AH3135 ML 325-820  0.008 - 0.024
Prehardened steel 30-40HRC  First choice AH3135 MJ 325-655  0.006 - 0.016
NAK80, PX3, etc. 30 - 40 HRC '-°"¥0°rggi”9 AH3135 ML 325-655  0.006 - 0.016
T S e e -200HB First choice AH3135 MJ 325-655  0.008 - 0.024
30458, 316SS, etc. -200HB  how cutting AH3135 ML 325-655  0.008 - 0.024
M Ve e G ] -200HB First choice AH3135 ML 325-980  0.008 - 0.024
420SS etc. Fracture _
-200HB  fracture AH3135 MJ 325-980  0.008 - 0.024
Gray cast iron 150 - 250 HB  First choice AH120 MJ 325-980  0.008 - 0.024
Class 25, Class 30, etc. 150-250 HB  -OW cutting AH120 ML 325-980  0.008 - 0.024
. . 150 - 250 HB  First choice AH120 MJ 260-820  0.008 - 0.024
60-40-18, 80-55-06, etc. 150-250 HB  LOWCUtting  ap1pg ML 260-820  0.008 - 0.024
Titanium alloy = First choice AH3135 ML 95 - 195 0.006 - 0.024
Ti-6Al-4V, etc. Fracture _
S . Jfracture AH3135 MJ 95-195  0.006 - 0.024
Superalloys - First choice AH120 ML 65-160  0.002 - 0.012
Inconel718, etc. Fracture _
- fracture AH120 MJ 65-160  0.002 - 0.012
40-50HRC  First choice AH3135 MJ 160-490  0.004 - 0.012
H13, etc. Wear
H Hardened steel 40-50HRC A AH120 MJ 160-490  0.004 - 0.012
D2, etc. 50-60 HRC  First choice AH120 MJ 160-225  0.002 - 0.006

Milling Cutter

Reference pages: TungFlex — H167
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I STANDARD CUTTING

N
High Feed
Milling

LNMX04-HJ

ISO Workpiece material

Low carbon steel
1015, 1020, etc.

Carbon steel, Alloy steel
1055, 4140, etc.
Prehardened steel
NAK8O0, PX5, etc.

Austenitic Stainless steel
304SS, 316SS, etc.

Martensitic Stainless steel
420SS, etc.

Gray cast iron
. Class 25, Class 30, etc.
Ductile cast iron
60-40-18, 80-55-06, etc.

Titanium alloy
Ti-6AI-4V, etc.

S

Superalloys
Inconel718, etc.

H13, etc.
H Hardened steel
D2, etc.
LNMX06-HJ
A ISO Workpiece material
pproach
angle
o Low carbon steel
10-20 1015, 1020, etc.

Carbon steel, Alloy steel
1055, 4140, etc.
Prehardened steel
NAKS8O0, PX5, etc.

Austenitic Stainless steel
30488, 316SS, etc.

Martensitic Stainless steel
4208SS, etc.

Gray cast iron
- Class 25, Class 30, etc.
Ductile cast iron
60-40-18, 80-55-086, etc.

Titanium alloy
Ti-6AI-4V, etc.

Superalloys
Inconel718, etc.

H13, etc.

H Hardened steel
D2, etc.

H040 www.tungaloy.com/us

CONDITIONS

Hardness

- 300HB

- 300HB

30 - 40HRC

- 200HB

- 200HB

150 - 250HB

150 - 250HB

150 - 250HB

150 - 250HB

40 - 50HRC

50 - 60HRC

Hardness

- 300HB

- 300HB

30 - 40HRC

- 200HB

- 200HB

150 - 250HB

150 - 250HB

150 - 250HB

150 - 250HB

40 - 50HRC

50 - 60HRC

Priority

First choice
Wear resistance
First choice
Wear resistance
First choice

Wear resistance

First choice

First choice

First choice

Fracture
resistance

First choice

Fracture
resistance

First choice

First choice

First choice

Wear resistance

First choice

Priority

First choice
Wear resistance
First choice
Wear resistance
First choice

Wear resistance

First choice

First choice

First choice

Fracture
resistance

First choice
Fracture
resistance

First choice

First choice

First choice

Wear resistance

First choice

Grade

AH3135
AH120

AH3135
AH120

AH3135
AH120

AH3135

AH3135

AH120
AH3135

AH120
AH3135

AH3135

AH120

AH3135
AH120

AH120

Grade

AH3135
AH120

AH3135
AH120

AH3135
AH120

AH3135

AH3135

AH120
AH3135

AH120
AH3135

AH3135

AH120

AH3135
AH120

AH120

Chip-
breaker

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

Chip-
breaker

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

HJ

Cuttin
spee
Ve (sfm)
325 - 980
325 - 820
325 - 655
325 - 655
325 - 980
325 - 980
260 - 820
95 - 195
65 - 160

160 - 490

160 - 225

Cuttin
spee
Ve (sfm)

325- 980

325 - 820

325 - 655

325 - 655

325 - 980

325 - 980

260 - 820

95 - 195

65 - 160

160 - 490

160 - 225

Feed per

tooth

fz (ipt)
0.020 - 0.051
0.020 - 0.051
0.016 - 0.039
0.012 - 0.035
0.012 - 0.035
0.020 - 0.051
0.020 - 0.051
0.012 - 0.028
0.004 - 0.012

0.004 - 0.020

0.002 - 0.008

Feed per
tooth
fz (ipt)

0.012 - 0.044

0.012 - 0.044

0.008 - 0.028

0.008 - 0.028

0.008 - 0.028

0.012 - 0.044

0.012 - 0.044

0.006 - 0.024

0.002 - 0.012

0.004 - 0.012

0.002 - 0.006




Tool dia: eDc (in), Number of revolution: n (rpm), Feed speed: Vf (ipm), Max. depth of cut: ap = 0.051", Number of teeth: z

00.787",CICT=2 ©0.984",CICT =3 01.260" 01.575",CICT=6 01.654",CICT=6 ©1.969",CICT=7 02.047",CICT=7 02.480",CICT=7
%
n Vf n %] N Goarsepitch Closepitch 1 Vi n %] n %] n Vi n Vi
(CICT = 4) (CICT =5)
3,180 225 2,550 271 1,990 282 353 1,590 338 1,520 323 1,270 315 1,220 303 1,010 250
Vc = 656 sfm, fz = 0.036 ipt
2,860 203 2,290 243 1,790 254 317 1,430 304 1,360 289 1,150 285 1,100 273 910 226
Ve = 590 sfm, fz = 0.036 ipt
2,390 132 1,910 158 1,490 164 206 1,190 197 1,140 189 950 183 920 178 760 146
Ve = 492 sfm, fz = 0.028 ipt
2,390 113 1,910 135 1,490 141 176 1,190 169 1,140 161 950 157 920 152 760 126
Ve =492 sfm, fz = 0.024 ipt
3,180 150 2,550 181 1,990 188 235 1,590 225 1,520 215 1,270 210 1,220 202 1,010 167
Vc = 656 sfm, fz = 0.024 ipt
3,180 225 2,550 271 1,990 282 353 1,590 338 1,520 323 1,270 315 1,220 303 1,010 250
Vc = 656 sfm, fz = 0.036 ipt
2,550 181 2,040 217 1,590 225 282 1,270 270 1,210 257 1,020 253 980 243 810 201
Vc = 525 sfm, fz = 0.036 ipt
720 28 570 34 450 35 44 360 43 340 40 290 40 280 39 230 32
Ve = 148 sfm, fz = 0.02 ipt
480 7 380 9 300 9 12 240 " 230 1 190 1 180 10 150 8
Ve =98 sfm, fz = 0.008 ipt
1,590 37 1,270 45 990 47 59 800 57 760 54 640 53 610 50 510 42
Vc = 328 sfm, fz = 0.012 ipt
950 9 760 1 600 12 15 480 14 450 13 380 13 370 13 300 10

Tool dia: DCX (in), Number of revolution: n (rpm), Feed speed: Vf (ipm), Max.

Ve =197 sfm, fz = 0.005 ipt

depth of cut: ap = 0.079", Number of teeth: z

21.260,z=2 01.575,z=4 01.969,z=5 02.047,z=5 02.480,z=6
n %1 n %] n %1 n %] n %1
2,010 110 1,670 140 1,250 180 1,000 170 840 160
Vc = 656 sfm, fz = 0.028 ipt
1,800 100 1,500 130 1,130 160 900 150 750 150
Ve = 590 sfm, fz = 0.028 ipt
1,500 50 1,250 70 940 80 750 80 630 80
Ve = 492 sfm, fz = 0.018 ipt
1,500 50 1,250 70 940 80 750 80 630 80
Ve = 492 sfm, fz = 0.018 ipt
2,010 70 1,670 90 1,250 110 1,000 110 840 110
Vc = 656 sfm, fz = 0.018 ipt
2,010 110 1,670 140 1,250 180 1,000 170 840 160
Ve = 656 sfm, fz = 0.028 ipt
1,600 90 1,340 110 1,000 140 800 130 670 130
Ve = 525 sfm, fz = 0.028 ipt
450 14 380 17 280 21 230 21 190 20
Ve = 148 sfm, fz = 0.015 ipt
300 4 250 5 190 7 150 6 130 6
Vc =98 sfm, fz = 0.007 ipt
1,000 16 840 20 630 25 500 24 420 24
Ve = 328 sfm, fz = 0.008 ipt
600 5 500 6 380 8 300 7 250 7

Ve = 197 sfm, fz = 0.004 ipt

Milling Cutter

Tungaloy Ho41



Il MACHINING APPLICATIONS

H042 www.tungaloy.com/us

o
2 §§ Shoulder Slotting Ramping Small depth Plunging Drilling Enlarging hole
55 milling plunging l (Helical feed) :D
T
‘
| 1 |
|
) o
i Ll
. .2D1, oD?2
MJ, ML Max.depthof iR Max  Maxeutng M M s Mt
cut angle plunging plunging dia. dia. enlarging
APMX RMPX A w oD1 oD2 ae
EXLN04U1.00C1.00R03 1.000 0157 30 0.031 0.157 1.535 1.929 0.803
EXLN04U1.25C1.25R04 1.250 0157 1.9° 0.031 0157 2.047 2.402 1.053
EXLN04U1.25C1.25R05 1.250 0157 1.9° 0.031 0.157 2.047 2.402 1.053
TXLNO04U1.50B0.50R06 1.500 0157 1.2° 0.024 0157 2.511 2.905 1.342
TXLN04U2.00B0.75R07 2.000 0157 10 0.027 0.157 3.496 3.889 1.842
HXLN04MO20M10R02 0.787 0157 4.7° 0.031 0.157 1102 1.496 0.591
HXLN04MO025M12R03 0.984 0.157 30 0.031 0.157 1.496 1.890 0.787
HXLN04MO032M16R04 1.260 0157 20 0.031 0157 2.047 2.441 1.063
EXLN06U1.25C01.25R02 1.250 0.236 87 0.039 0.394 1.732 2.421 0.827
EXLNO6U1.50C01.25R03 1.500 0.236 4 0.067 0.394 2165 2.921 1.063
TXLNOBU2.00B0.75R05 2.000 0.236 2.7° 0.067 0.394 3.150 3.921 1.575
TXLN06U2.50B0.75R06 2.500 0.236 2.3° 0.079 0.394 4134 4.921 2.047
TXLNOBU3.00B1.00R07 3.000 0.236 1.6° 0.071 0.394 5157 5.921 2.559
HJ Max. depth of ra'?ﬁ']i?ag Max. Ma\‘,’v‘i-d‘;ﬁ‘i‘r"”g Min. Max. Max. cutting
cut angle plunging plunging machining machining enlarging
APMX RMPX A w oD1 oD2 ae
EXLN04U1.00C1.00R03 1.000 0.051 3° 0.030 0.161 1.496 1.929 0.803
EXLN04U1.25C1.25R04 1.250 0.051 20 0.030 0.161 2.008 2.441 1.053
Approach EXLN04U1.25C1.25R05 1.250 0.051 20 0.030 0.161 2.008 2.441 1.053
angle TXLNO04U1.50B0.50R06 1.500 0.157 1.3° 0.024 0.161 2.456 2.905 1.342
w TXLN04U2.00B0.75R07 2.000 0.157 10 0.027 0.161 3.456 3.889 1.842
HXLNO04MO020M10R02 0.787 0.051 4.9° 0.030 0.161 1.063 1.496 0.610
HXLN04M025M12R03 0.984 0.051 30 0.030 0.161 1.457 1.890 0.807
HXLN04MO032M16R04 1.260 0.051 20 0.030 0.161 2.008 2.441 1.083
EXLN06U1.25C01.25R02 1.250 0.079 5.7° 0.055 0.433 1.614 2.421 0.787
EXLN06U1.50C01.25R03 1.500 0.079 4.3° 0.059 0.433 2.087 2.921 1.024
TXLN0BU2.00B0.75R05 2.000 0.079 2.7° 0.063 0.433 3.110 4.000 1.535
TXLNO06U2.50B0.75R06 2.500 0.079 2° 0.067 0.433 4.094 4.921 2.008
TXLNO6U3.00B1.00R07 3.000 0.079 1.4° 0.067 0.433 5.079 5.921 2.520
B TOOL GEOMETRY ON PROGRAMMING FOR HIGH FEED
The following table shows the amount left uncut (t1) and overcut (t2).
Max. Programn;ed Amounttleft Amount I{aft
depth of cut LE (in corner uncu overcu
t2 gr‘é%fmt AFF)’MX in) (in) (in) t1 (in) t2 (in)
0.051 0.161 R0.059 0.031 =
0.051 0.161 R0.079 0.026 =
LNMX04-HJ
0.051 0.161 R0.098 0.020 0.002
Uncut amount Corner R when 0.051 0.161 R0.118 0.014 0.008
programming 0.079 0.236 R0.079 0.055 -
0.079 0.236 R0.118 0.043 =
LNMX06-HJ 0.079 0.236 R0.138 0.036 =
0.079 0.236 R0.157 0.029 0.002
0.079 0.236 R0.197 0.016 0.014




DOFEEDQUAD

TXQ

High feed face mill

DCSFMS -
DCONMS | _ @
Kww | =5 99
i A
- A
SRR iy
= %
AW '
DC 13°
DCX™, | (KAPR)
ApMx [IIS@CICT DC DCSFMS LF  DCONMS CBDP KWW b
TXQ12R200U0075A03 0.079 2.000 3 1362 1.850 1.969 0.750 0.750 0.315 0.197
TXQ12R200U0075A04 0.079 2.000 4 1362 1850 1.969 0.750 0.750 0.315 0.197
TXQ12R250U0075A04 0.079 2.500 4 1.862 2.323 1969 0.750 0.750 0.315 0.197
TXQ12R300U0100A05 0.079 3.000 5 2362 2.835 2480 1.000 1.024 0.374 0.236
TXQ12R400U0150A06 0.079 4.000 6 3362 3.780 2480 1.500 1.457 0.626 0.394
TXQ12R500U0150A07 0.079 5.000 7 4362 3.780 2480 1.500 1.457 0.626 0.394
TXQ12R600U0200AZ08 0.079 6.000 8 5.37 3.937 2480 2.000 1.496 0.748 0.433
SPARE PARTS & , f / @

Shell locking bolt

Torx bit (Optional parts)

Lubricant

Designation

Clamping screw

TXQ12R**U0075A... CSPB-4 H-TBS M-1000 BLDIP15/S7 (C0.375X1.125H)
TXQ12R300U0100A05 CSPB-4 H-TBS M-1000 BLDIP15/S7 (C0.500X1.375H)

TXQ12R**U0150A... CSPB-4 H-TBS M-1000 BLDIP15/S7 (TMBA-0.750H)
TXQ12R600U0200AZ08 CSPB-4 H-TBS M-1000 BLDIP15/S7 =

*Recommended clamping torque:CSPB-4 = 2.58 Ibs-ft

I INSERT
SQMU-MJ

GAMP = +7°, GAMF = -8° ~ -4.5°

“@

WT(Ib) Air hole Insert

1.120 With SQMU1206ZSR-MJ
1120 With SQMU1206ZSR-MJ
1.760 With SQMU1206ZSR-MJ
3.770 With SQMU1206ZSR-MJ
5.710 With SQMU1206ZSR-MJ
7.010 With SQMU1206ZSR-MJ
9.700 With SQMU1206ZSR-MJ

Milling Cutter

* RE
- Steel PAd * [
M Stainless * [
-Cast iron * PG
- Non-ferrous
- Superalloys % [ Y | % : First choice
- Hard materials * Y% : Second choice
Coated
Designation RE APMX S 8 & 8 LE| s | IC
IIISH
<< < -
SQMU1206ZSR-MJ 0.079(0079| ® ® ® ©® 0.4610.236 | 0.461
@ : Line up

Reference pages: Standard cutting conditions — H044 - H045

Tungaloy Ho043




B STANDARD CUTTING CONDITIONS

3
2 ¢ 2
L 55 Cuttin
k= . . - g speed Feed per tooth
T ISO Workpiece material Hardness Priority Grades Ve (sfm) fz (ipt)
First choice AH725 330 - 980 0.020 - 0.080
Carbon steels .
1045, 1055, etc. ~ 300HB Wear resistance T3130 330 - 980 0.020 - 0.080
Fracture resistance AH130 330 - 980 0.020 - 0.080
. First choice AH725 330 - 660 0.020 - 0.060
ﬁ"f}osft‘f:'s ~ 300HB Wear resistance 13130 330 - 660 0.020 - 0.060
Fracture resistance AH130 330 - 660 0.020 - 0.060
Prehardened steels
NAKSO0, PX5, etc. 30 ~ 40HRC - AH725 330 - 660 0.020 - 0.040
M selites sitek ~ 200HB - AH130 330 - 500 0.012 - 0.030
304, 316, etc. 8 i
Gray cast irons
No.25. No.30, etc. - - AH120 100 - 300 0.020 - 0.080
. pcillESHlos - - AH120 260 - 660 0.020 - 0.080
60-40-18, 65-45-12, etc. : .
Titanium alloy _ - -
s Ti-6AI-4V, etc. ~ 40HRC AH725 100 - 200 0.012 - 0.028
40 ~ 50HRC - AH725 260 - 43 0.004 - 0.012
Hardened steels
H13, D2, etc.
50 ~ 60HRC - AH725 160 - 230 0.001 - 0.003
- Slot or pocket milling is not recommended, since chip re-cutting easily - Cutting conditions are generally limited by the rigidity and power of the
occeurs. machine and the rigidity of the workpiece. When setting the conditions, start
- Tool overhang length must be as short as possible to avoid chatter. When from half of the values of the standard cutting conditions and then increase
the tool overhang length is long, decrease the number of revolutions and feed. the value gradually while making sure the machine is running normally.

Approach
angle

H044 www.tungaloy.com/us




Tool dia: DCX (in), Number of revolution: n (rpm), Feed speed: Vf (ipm), Max. depth of cut: APMX = 0.079"

©2.000" 22.500" 23.000" ©4.000" 5.000"

n 43 n Vi n v n v n v
1,260 227 1,010 242 790 237 630 227 500 210

Vc =660 sfm, fz = 0.060 ipt
950 114 750 120 590 118 470 113 380 106

Ve =500 sfm, fz = 0.040 ipt

950 86 750 90 590 89 470 85 380 80
Ve = 490 sfm, fz = 0.030 ipt

760 46 600 48 470 47 380 46 300 42
Ve = 400 sfm, fz = 0.020 ipt

1,260 227 1,010 242 790 237 630 227 500 210
Ve = 660 sfm, fz = 0.060 ipt

950 171 750 180 590 177 470 170 380 160
Ve =500 sfm, fz = 0.060 ipt

250 15 200 16 150 15 120 14 100 14
Ve = 130 sfm, fz = 0.020 ipt

630 15 500 16 390 16 310 15 250 14
Ve = 330 sfm, fz = 0.008 ipt

380 2 300 2 240 2 190 2 150 2

Ve =200 sfm, fz = 0.002 ipt

Milling Cutter

Tungaloy H045



MILLQEEED

TXSWO09
High feed mill, for 4-corner single sided inserts

High Feed
Milling

GAMP = +3.8°, GAMF = -3.5°
-

- = with SWMT0904ZER-MM | ~DCSFMS_ - & with SWMTO904UER-MM 1 = /=
3 ww | PONMS ot & .=

Vel - S %ﬂ’. @
20 4 = L L o S
== — L o
3 <
.‘ ‘ s A%KAPR o KAPR2
\ - } DCX | APMX DCX

APMX APMX2[[SJ9d CICT DC DC2 DCSFMS DCONMS CBDP LF KWW b  KAPR KAPR2 WT(Ib) Air hole Insert
TXSW09U1.50B0.50R05 0.059 0.039 1.500 5 0.909 0.870 1.378 0.500 0.630 1.575 0.258 0.157 12° 7°  0.180 With SWMTO9...
TXSW09U2.00B0.75R07 0.059 0.039 2.000 7 1.405 1.366 1.772 0.750 0.750 1.969 0.315 0.197 12° 7° 0380 With SWMTO09...

SPARE PARTS & / / @ f

Designation Clamping screw Torx bit ( I Lubricant
TXSW09U1.50B0.50R05 CSPD-3 BLDIP10/S7 H-TB2W (SR UNF 1/4X3/4 B18.3) M-1000
TXSW09U2.00B0.75R07 CSPD-3 BLDIP10/S7 H-TB2W (C0.375X1.125H) M-1000

*Recommended clamping torque : CSPD-3 = 1.84 Ibs-ft

MILLQEEED

EXSWO09

High feed mill, for 4-corner single sided inserts

GAMP = +3.9°, GAMF = -3.5°

with SWMT0904ZER-MM LF

LH LS

: x 1%
o 3|8 =
N a =
Approach 8
angle ( a
3 i =

1020 APMX ™~ KAPR

APMX APMX2[lSI9@ CICT DC DC2 DCONMS LF LH LS KAPR KAPR2 WT(lb) Airhole Insert
EXSWO09U1.00C1.00R03  0.059 0.039 1.000 3 0.409 0.370 1.000 5.500 2.500 3.000 12° 7° 0.460 With  SWMTO09...
EXSWO09U1.00C1.00RO3L 0.059 0.039 1.000 0.409 0.370 1.000 7.000 4.000 3.000 12° 7° 0.580 With ~ SWMTO09...
EXSW09U1.25C1.25R04  0.059 0.039 1.250 0.657 0.618 1.250 6.000 3.000 3.000 12° 7° 0.810 With  SWMTO09...
EXSWO09U1.25C1.25R04L  0.059 0.039 1.250 0.657 0.618 1.250 8.000 5.000 3.000 12° 7° 1.070 With  SWMTO09...

SPARE PARTS & / f

Designation Clamping screw Wrench Lubricant
EXSWO09... CSPD-3 IP-10D M-1000

B SN ]

*Recommended clamping torque : CSPD-3 = 1.84 Ibs-ft

Reference pages: Inserts — H047, Standard cutting conditions — H048 - H049
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MILLQEEED

TXSW15
High feed mill, for 4-corner single sided inserts

GAMP = +5°, GAMF = 0°

= with SWMT1506ZER DCSFMS with SWMT1506UER-MM F @ =)
s “MM/-MT e ’5
5 K ‘ =
& o &8
A TS =
| o
“ Fiy 2 <C
. d’ ;KAPR KAPR2
i g APMX

APMX APMX2[[SJ9d CICT DC DC2 DCSFMS LF DCONMS CBDP KWW b  KAPR KAPR2 WT(Ib) Air hole Insert
TXSW15U2.00B0.75R03 0.098 0.079 2.000 3 0.929 0.905 1.850 1.969 0.750 0.750 0.315 0.197 14° 10° 0.950 With SWMT15...

TXSW15U2.50B0.75R04 0.098 0.079 2.500 4 1.480 1.405 2.323 1.969 0.750 0.750 0.315 0.197 14° 10° 1520 With SWMT15...
TXSW15U3.00B1.00R05 0.098 0.079 3.000 5 1.980 1.905 2.835 2.480 1.000 1.024 0.374 0.236 14° 10° 2.710 With SWMT15...
TXSW15U4.00B1.50R06 0.098 0.079 4.000 6 2.980 2.905 3.819 2.480 1.500 1.063 0.626 0.394 14° 10° 4.870 With SWMT15...
TXSW15U5.00B1.50R07 0.098 0.079 5.000 7 3.980 3.905 3.819 2.480 1.500 1.614 0.626 0.394 14° 10° 6.370 With SWMT15...
TXSW15U6.00B2.00R08 0.098 0.079 6.000 4980 4.905 4.331 2.480 2.000 1.496 0.748 0.433 14° 10° 8.290 With SWMT15...
SPARE PARTS & / V & & /
Designation Clamping screw Grip Lubricant Shgll Ipcklng Il T Shell locking bolt 2 Torx bit
TXSW15U2.00B0.75R03 TS50115I H-TB2W M-1000 - SR 5/16-32UNEF_3/8-2 BT20S
TXSW15U2.50B0.75R04 TS50115I H-TB2W M-1000 (C0.375X1.125H) = BT20S
TXSW15U3.00B1.00R05 TS50115I H-TB2W M-1000 (C0.500x1.375H) - BT20S
TXSW15U4.00B1.50R06 TS50115I H-TB2W M-1000 (TMBA-0.750H) = BT20S
TXSW15U5.00B1.50R07 TS50115I H-TB2W M-1000 (TMBA-0.750H) - BT20M
TXSW15U6.00B2.00R08 TS50115I H-TB2W M-1000 = = BT20M

*Recommended clamping torque : TS50115] = 3.69 Ibs-ft

When installing TXSW15U2.00B0.75R03 on the arbor
¢ Always use the dedicated shell locking bolt (part code: SRPS118-0273)
included in the package.
® Thoroughly read the installation manual included in the package before
installation. !

Il INSERT
SWMTO09/15ZER-MM SWMTO09/15UER-MM SWMT15ZER-MT

Milling Cutter

IC

s Ic
|
[ =

- Steel
Stainless

- Cast iron

- Non-ferrous

- Superalloys

- Hard materials

Y : First choice
Y% : Second choice

Coated

o}
Designation RE |APMX| & g LE|IC | S

I

<
SWMT0904ZER-MM 0.039 | 0.059 [ } 0.339]0.339|0.157
SWMT0904UER-MM 0.039 | 0.039 [ ] 0.356 | 0.356 | 0.157
SWMT1506ZER-MM 0.079/0.098 | ®@ @ 0.630 | 0.630 | 0.268
SWMT1506UER-MM 0.079 | 0.079 [ ] 0.641|0.641|0.268
SWMT1506ZER-MT 0.079|0.098 | ®@ @ 0.627 | 0.627 | 0.268

@ : Line up

Reference pages: Standard cutting conditions — H048 - H049

Tungaloy Ho47



I STANDARD CUTTING CONDITIONS

S

o
[
22 €2 09 type
53
T 1ISO Workpiece material

Carbon steel
1045, 1055, etc.

Alloy steel
4140, etc.

Prehardened steel
NAKS80, PX5, etc.

Austenitic stainless steel
304, etc.

Precipitation hardening stainless steel
174, etc.

Gray cast iron
No.250B, No.300B, etc.
Ductile cast iron
80-55-06, etc.

Titanium alloys
Ti-6AlI-4V, etc.

Heat-resistant alloys
Inconel, Hastelloy, etc.

Hardened steel H13, etc.

15 type

ISO

Approach
angle

2

Workpiece material

Carbon steel
1045, 1055, etc.

Alloy steel
4140, etc.

Prehardened steel
NAK80, PX5, etc.

Austenitic stainless steel
304, etc.

Precipitation hardening stainless steel
174, etc.

Gray cast iron
No.250B, No.300B, etc.

Ductile cast iron
80-55-06, etc.

Titanium alloys
Ti-6Al-4V, etc.

Heat-resistant alloys
Inconel, Hastelloy, etc.

H13, etc.
Hardened steel
D2, etc.

H048 www.tungaloy.com/us

Hardness

- 300HB

- 300HB

30 - 40HRC

- 200HB

28HRC -
(H1150)

40HRC -
(H900)

150 - 250HB

150 - 250HB

- 40HRC

- 40HRC

40 - 50HRC

Hardness

- 300HB

- 300HB

30 - 40HRC

- 200HB

28HRC -
(H1150)

40HRC -
(H900)

150 - 250HB

150 - 250HB

- 40HRC

- 40HRC

40 - 50HRC

50 - 60HRC

Priority

First choice
for wear resistance
First choice
for wear resistance
First choice
for wear resistance
First choice
Low cutting load
First choice
Low cutting load
First choice
Low cutting load

First choice

First choice

First choice
Low cutting load
First choice
for wear resistance

First choice

Priority

First choice
for wear resistance

for impact resistance

First choice
for wear resistance

for impact resistance

First choice
for wear resistance

for impact resistance

First choice
Low cutting load
First choice
Low cutting load
First choice
Low cutting load
First choice
for impact resistance

Low cutting load

First choice
for impact resistance

Low cutting load

First choice
Low cutting load
for impact resistance
First choice
for wear resistance
First choice

for wear resistance

First choice

Insert
type
ZER
UER
ZER
UER
ZER
UER
UER
ZER
UER
ZER
UER
ZER

ZER

ZER

UER
ZER
UER
ZER

ZER

Insert
type
ZER
ZER

ZER

ZER
ZER

ZER

ZER
ZER

ZER

UER
ZER
UER
ZER
UER
ZER
ZER
ZER

ZER

ZER
ZER

ZER

UER
ZER
ZER
UER
ZER
ZER
ZER

ZER

Chip-
breaker
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM

MM

MM

MM
MM
MM
MM

MM

Chip-
breaker
MM
MM

MT

MM
MM

MT

MM
MM

MT

MM
MM
MM
MM
MM
MM
MT
MT

MM

MT
MT

MM

MM
MM
MT
MM
MM
MT
MT

MT

Grade

AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135

AH3135

AH3135

AH3135
AH3135
AH3135
AH3135

AH3135

Grade

AH3135
AH120

AH3135

AH3135
AH120

AH3135

AH3135
AH120

AH3135

AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH120
AH3135

AH120

AH120
AH3135

AH120

AH3135
AH3135
AH3135
AH3135
AH120
AH3135
AH120

AH120

Cutting
speed
Vc (sfm)

330 - 990
330 - 990
330 - 660
330 - 660
330 - 660
330 - 660
330 - 490
330 - 490
260 - 490
260 - 490
260 - 400
260 - 400

330 - 990

260 - 660

100 - 200
100 - 200
70 -170
70-170

260 - 430

Cutting
speed
Ve (sfm)

330 - 990
330 - 990

330 - 990

330 - 660
330 - 660

330 - 660

330 - 660
330 - 660

330 - 660

330 - 490
330 - 490
260 - 490
260 - 490
260 - 400
260 - 400
330 - 990
330 - 990

330 - 990

260 - 660
260 - 660

260 - 660

100 - 200
100 - 200
100 - 200
70 -170
70 -170
260 - 430
260 - 430

160 - 230

Feed per

tooth

fz (ipt)
0.020 - 0.060
0.020 - 0.060
0.020 - 0.060
0.020 - 0.060
0.020 - 0.047
0.020 - 0.047
0.020 - 0.047
0.020 - 0.047
0.012 - 0.047
0.012 - 0.047
0.012 - 0.031
0.012 - 0.031

0.020 - 0.080

0.020 - 0.080

0.012 - 0.028
0.012 - 0.028
0.004 - 0.012
0.004 - 0.012

0.004 - 0.012

Feed per
tooth
fz (ipt)
0.020 - 0.060
0.020 - 0.060

0.020 - 0.080

0.020 - 0.060
0.020 - 0.060

0.020 - 0.080

0.020 - 0.047
0.020 - 0.047

0.020 - 0.060

0.020 - 0.047
0.020 - 0.047
0.012 - 0.047
0.012 - 0.047
0.012 - 0.031
0.012 - 0.031
0.020 - 0.080
0.020 - 0.080

0.020 - 0.060

0.020 - 0.080
0.020 - 0.080

0.020 - 0.060

0.012 - 0.028
0.012 - 0.028
0.012 - 0.028
0.004 - 0.012
0.004 - 0.012
0.004 - 0.012
0.004 - 0.012

0.002 - 0.008




Tool dia.: DC (in), Number of revolutions: n (rpm), Feed speed: Vf (ipm), Number of inserts: CICT

21.000", CICT =3 21.250", CICT =4 21.500", CICT =5 22.000", CICT =7

n %] n Vi n v n Vi

2,550 301 1,990 313 1,590 313 1,270 350
Vc = 660 sfm, fz = 0.040 ipt

1,910 226 1,490 235 1,190 234 960 265
Ve = 490 sfm, fz = 0.040 iptt

1,910 180 1,490 188 1,190 187 960 212
Ve = 490 sfm, fz = 0.031 ipt

1,530 144 1,190 150 960 151 760 168
Vc = 400 sfm, fz = 0.031 ipt

1,530 144 1,190 150 960 151 760 168
Ve = 400 sfm, fz = 0.031 ipt

1,270 90 1,000 94 800 94 640 106
Vc =330 sfm, fz = 0.024 ipt

2,550 361 1,990 376 1,590 376 1,270 420
Vc = 660 sfm, fz = 0.047 ipt

1,910 271 1,490 281 1,190 281 1,270 420
Ve = 490 sfm, fz = 0.047 ipt

510 30 400 31 320 31 250 35
Ve = 150 sfm, fz = 0.020 ipt

380 9 300 9 240 9 190 11
Ve = 120 sfm, fz = 0.008 ipt

1,270 30 1,000 31 800 31 640 35

Ve =100 sfm, fz = 0.200 ipt

Tool dia.: DC (in), Number of revolutions: n (rpm), Feed speed: Vf (ipm), Number of inserts: CICT

©2.000", CICT =3 22.500", CICT =4 ©3.000", CICT =5 24.000", CICT =6 ©5.000", CICT =7 ©6.000", CICT =8

n 4 n v n %] n v n %] n %]
1,270 150 1,010 159 800 157 640 151 510 141 400 126
Ve = 660 sfm, fz = 0.040 ipt
1,270 180 1,010 191 800 189 640 181 510 169 400 151
Vc = 660 sfm, fz = 0.047 ipt
960 113 760 120 600 118 480 113 380 105 300 94
Vc = 490 sfm, fz = 0.040 ipt %5
960 136 760 144 600 142 480 136 380 126 300 113 g
Ve = 490 sfm, fz = 0.047 ipt o
960 91 760 96 600 94 480 91 380 84 300 76 g
Ve = 490 sfm, fz = 0.031 ipt =
960 113 760 120 600 118 480 113 380 105 300 94
Ve = 490 sfm, fz = 0.040 ipt
760 72 610 77 480 76 380 72 310 69 240 61
Ve =400 sfm, fz = 0.031 ipt
760 72 610 77 480 76 380 72 310 69 240 61
Ve =400 sfm, fz = 0.031 ipt
640 45 510 48 400 47 320 45 250 4 200 38
Vc = 330 sfm, fz = 0.024 ipt
1,270 180 1,010 191 800 189 640 181 510 169 400 151
Ve = 660 sfm, fz = 0.047 ipt
1,270 150 1,010 159 800 157 640 151 510 141 400 126
Vc = 660 sfm, fz = 0.040 ipt
960 136 760 144 600 142 480 136 380 126 300 113
Ve = 490 sfm, fz = 0.047 ipt
960 113 760 120 600 118 480 113 380 105 300 94
Vc = 490 sfm, fz = 0.040 ipt
250 15 200 16 160 16 130 15 100 14 80 13

Ve = 150 sfmn, fz = 0.020 ipt

200 B 150 5 120 5) 100 5) 80 4 60 4
Ve =120 sfm, fz = 0.008 ipt

640 15 510 16 400 16 320 15 250 14 200 13
Ve =100 sfm, fz = 0.200 ipt

380 6 300 6 240 6 190 6 150 5) 120 5)

Ve = 60 sfm, fz = 0.120 ipt

Tungaloy H049



Il APPLICATION RANGE

Shoulder Small depth ) ) Drilling )
milling plunging Ramping Plunging (Helical feed) Enlarging hole

3

2 £2

L1 53
T

‘ ae
_ oD1,2 | ?
09 type
Max Max. Max. Max. cutting Min. Max. Max. cutting
depth of- cut plunging ramping width in machining machining width in
depth angle plunging dia. dia. enlarging
APMX RMPX W oD1 oD2 ae
SWMT | swmT A SWMT | SWMT ~ SWMT | SWMT ~ SWMT | SWMT ~ SWMT | SWMT ~ SWMT | swmT
09**ZER | 09**UER 09**ZER | 09**UER 09**ZER | 09**UER 09**ZER | 09**UER 09**ZER |09**UER 09**ZER | 09**UER
EXSWO09U1.00... 1.000  0.059 | 0.039 0.012 46° | 58 0275 | 0295 1.370 | 1.331 1.881 | 1.881 0665 | 0645
EXSWO09U1.25... 1250 0059 | 0039  0.012 27° | 32° 0275 | 0295 1.870 | 1.831 2381 | 2.381 0914 | 0.894
TXSWO09U1.50... 1.500 0059 | 0.039 0012 19° | 22° 0275 | 0295 2370 | 2.331 2.881 | 2.881 1.165 | 1.145
TXSW09U2.00... 2000 0059 | 0039 0012 12° | 14° 0275 | 0.295 3.370 | 3331 3.881 | 3.881 1.663 | 1.643
15 type
Max Max. Max. Max. cutting Min. Max. Max. cutting
depth of. cut plunging ramping width in machining machining width in
depth angle plunging dia. dia. enlarging
APMX w ae
SWMT | SWMT A RMPX SWMT | swMmT oD1 oD2 SWMT | SWMT
15**ZER | 15**UER 15**ZER | 15**UER 15**ZER | 15**UER
TXSW15MO050B... 2.000 0.098 | 0.079 0.028 4.6° 0.591 | 0.630 2.787 3.772 1.433 | 1.393
TXSW15MO063B... 2500 0.098 | 0.079 0.028 2.9° 0.591 | 0.630 3.819 4.803 1.949 | 1.909
TXSW15J, MO8OB... ~ 3.000  0.098 | 0.079 0.028 21° 0.591 | 0.630 4.819 5.803 2.449 | 2.409
TXSW15J, M100B... ~ 4.000 0.098 | 0.079 0.028 1.4° 0.591 | 0.630 6.819 7.803 3.449 | 3.409
TXSW15J, M125B... ~ 5.000 0.098 | 0.079 0.028 1° 0.591 | 0.630 8.819 9.803 4.449 | 4.409
Approach TXSW15J, M160B... ~ 6.000  0.098 | 0.079 0.028 0.8° 0.591 | 0.630 10.819 11.803 5.449 | 5.409

angle

Il TOOL GEOMETRY FOR PROGRAMMING

2
KAPR =
<
|
RE 4
LE
09 type
APMX (in) Actual corner LE (in) Programmed Uncut amount: t1 (in) Overcut amount: t2 (in)
radius SWMT SWMT corner radius SWMT
RE (in) 09**UER 09**ZER RPG 09**UER
0.059 0.039 0.039 0.291 0.311 12° 7° 0.050 0.049 0.031 = =
0.059 0.039 0.039 0.291 0.311 12° 7° 0.075 0.045 0.028 - 0.0002
0.059 0.039 0.039 0.291 0.311 12° 7° 0.100 0.040 0.025 0.001 0.006
0.059 0.039 0.039 0.291 0.311 12° 7° 0.125 0.036 0.022 0.006 0.015
15 type
APMX (in) Actual corner LE (in) Programmed Uncut amount: t1 (in)
radius SWMT SWMT SWMT corner radius
RE (in) 15**UER 15**ZER 15**UER RPG
0.098 0.079 0.079 0.500 0.543 14° 10° 0.138 0.083 0.073 = =
0.098 0.079 0.079 0.500 0.543 14° 10° 0.157 0.078 0.070 - -
0.098 0.079 0.079 0.500 0.543 14° 10° 0.178 0.074 0.067 - 0.001
0.098 0.079 0.079 0.500 0.543 14° 10° 0.197 0.070 0.063 0.0003 0.005

When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set in
SWMT**ZER insert: RPG = 0.177", SWMT**UER insert: RPG = 0.157". If a larger radius is used, overcutting may occur.
The above table shows the uncut (t1) and overcut (t2) amounts for the programmed corner radius.
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MILLFEED

TXP05/06/08/09
High feed mill GAMP = +5°, GAMF = -4° ~ -6°
LF
U E Yy,

Xlo| = N Vg[ E '

(©] (=) Ll - 1S, N

[a)] H-0 ooz ] \DVLD)

APvx 1 (O '
-
PR
APMX m CICT DC DCSFMS LF DCONMS CBDP KwWw b KAPR WT(Ib) Air hole Insert

TXP05250RBU 0060 2500 6 2190 2323 1969 0750 0750 0315 0197 15° 176  With  WPMO5.
TXP05300RBU 0060 3000 7 2690 2.835 2480 1.000 1.024 0374 0236 20° 331  With  WPMO5..
TXP06200RBU 0060 2000 4 1650 1.850 1969 0750 0750 0315 0197 20° 110  With  WPMO6..
TXP06250RBU 0060 2500 5 2150 2323 1969 0750 0750 0.315 0197 20° 176  With  WPM06..
TXPO6300RBU 0060 8000 6 2650 2835 2480 1000 1024 0374 0236 20° 309 With  WPMD6..
TXP08050RU 0060 2000 3 1547 1.850 1.969 0750 0.750 0.315 0197 10°  0.87 Without WPMTOS...
TXP08200RU-A 0060 2000 3 1547 1850 1969 0750 0750 0315 0197 10° 087  With  WPMTOS...
TXP08300RU-A 0060 3000 5 2547 2.835 2480 1.000 1.024 0375 0236 10° 320  With  WPMTOS...
TXPO8400RU-A 0060 4000 6 3547 3819 2480 1500 1260 0625 0394 10° 580  With  WPMTOS...
TXP09250RU 0118 2500 3 1971 2323 1969 0750 0750 0315 0197 20° 154  With  WPMTO9...
TXP09300RU 0118 8000 4 2470 2835 2480 1000 1024 0374 0236 20° 265 With  WPMTO9...
TXP09400RU 0118 4000 5 3471 3780 2480 1500 1.457 0626 0394 20° 441  With  WPMTO9...
TXP09500RU 0118 5000 6 4471 3780 2480 1500 1457 0626 0394 20° 683  With  WPMTO9...
TXP09600RU 0118 6000 7 5471 4331 2480 2000 1.496 0748 0433 20° 948 Without WPMTOO...

SPARE PARTS

T & 72 /S 2 &

Shell locking bolt

Designation Clamp set  Clamping screw Lubricant Wrench Wrench 1 (Optional parts)
TXP05250RBU = CSPB-3.5S M-1000 IP-15D = (C0.375X1.125H)
TXP05300RBU - CSPB-3.5S M-1000 IP-15D - (C0.500X1.375H)
TXP06200RBU,

TXP06250RBU CSY-15 CSPB-4S M-1000 IP-15D - (C0.375X1.125H)
TXP06300RBU CSY-15 CSPB-4S M-1000 IP-15D - (C0.500X1.375H)
TXP08050RU,

TXP0O8200RU-A CSX20 CSTB-5 M-1000 - T-20T (C0.375X1.125H)

TXP08300RU-A CSX20 CSTB-5 M-1000 S T-20T (C0.500X1.375H)

TXP08400RU-A CSX20 CSTB-5 M-1000 - T-20T (TMBA-0.750H)
TXP09250RU CSY-20 CSPB-5 M-1000 - IP-20T (C0.375X1.125H)
TXP09300RU CSY-20 CSPB-5 M-1000 = IP-20T (C0.500X1.375H)
TXP09400RU,
TXP09500RU CSY-20 CSPB-5 M-1000 - IP-20T (TMBA-0.750H)
TXP09600RU CSY-20 CSPB-5 M-1000 = IP-20T =

*Recommended clamping torque :CSPB-3.5S/CSPB-4S = 2.58 Ibs-ft, CSTB-5 = 3.69 Ibs-ft

Reference pages: Inserts — H053, Standard cutting conditions — H054 - HO55

Milling Cutter

Tungaloy Ho51




MILLFEED

EXP05/06/08/09
High feed endmill, shank type

3

2 &2

-
T

GAMP = +5°, GAMF = -6°

: - . -
- LH L LS ] ] i
o 2
(O] o
o &)
APMX Y a
KAPR |
Apmx IS cicT DC  DCONMS  LF LH LS KAPR Airhole Insert  Shank
EXP05075RSU 0.060 0.750 2 0.480 0.750 4.031 2.000 2.031 15° With WPM*05...  Cylindrical
EXP05075RLU 0.060 0.750 2 0.480 0.750 7.000 2.000 2.031 15° With WPM*05...  Cylindrical
EXP05075RLLU 0.060 0.750 2 0.480 0.750 10.000 4.000 3.000 15° With WPM*05...  Cylindrical
EXP06100RSU 0.060 1.000 2 0.697 1.000 4.781 5.000 3.000 15° With WPM*06...  Cylindrical
EXP06100RLU 0.060 1.000 2 0.697 1.000 8000 5000 3.000 15° With WPM*06...  Cylindrical
EXP06100RLLU 0.060 1.000 2 0.697 1.000 12000 7.000 5.000 15° With WPM*06...  Cylindrical
EXP06125RSBU 0.060 1.250 3 0.929 1.250 5.281 3.000 2.281 20° With WPM*06... Cylindrical
EXP06125RLBU 0.060 1.250 3 0.929 1.250 8.000 5.000 3.000 20° With WPM*06...  Cylindrical
EXP06125RLLBU 0.060 1.250 3 0929 1250 12000 7.000 5000  20° With WPM?06...  Cylindrical
EXP06150RSU 0.060 1.500 3 1.169 1.250 5.781 3.500 2.281 20° With WPM*06...  Cylindrical
EXP06150RLU 0.060 1.500 3] 1.169 1.250 10.000 2.000 8.000 20° With WPM*06...  Cylindrical
EXP06150RLLU 0.060 1.500 3 1.169 1.250 12.000 2.000 10.000 20° With WPM*06...  Cylindrical
EXP09200RU 0.118 2.000 2 1477 1250 4781 2500  2.281 20° With WPMTO9... Cylindrical
EXP09200RLU 0.118 2.000 2 1.477 1.250 9.750 2.000 7.750 20° With WPMTO09... Cylindrical
SPARE PARTS % & f / )
EXPO5... - CSPB-3.5S M-1000 IP-15D -
EXPO6... CSY-15 CSPB-4S M-1000 IP-15D -
EXPO09... CSY-20 CSPB-5 M-1000 - IP-20T
Approach
angle *Recommended clamping torque :CSPB-3.5S/CSPB-4S = 2.58 Ibs-ft, CSTB-5 = 3.69 Ibs-ft
021

Reference pages: Inserts — H053, Standard cutting conditions — H054 - H055
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I INSERT
WPMWO05/06

&

> RE 11°

T

IC

WPMT05/06/08/09-ML

s

wRE11°

Ic A

WPMT05/06/08/09-DML

WPMT08/09

R
“RE 11°
IC
- Steel DA S [
M Stainless * | ¢ *
- Cast iron *
- Non-ferrous
- Superalloys * | % : First choice
H Hard materials * Y% : Second choice
Coated
[T5)
Designation RE APMX|IR 8 & E = g LE| IC | S I
£553p3 3
WPMWO05H315ZPR 0.059|0.060 | @ o ( AN J 0.197{0.3130( 0.138 g
WPMTO0O5H315ZPR-ML 0.059 | 0.060 | @ [ ] [ BN ] 0.197 |0.3130| 0.138 E
WPMTO05H315ZPR-MH 0.059 | 0.060 | @ [ ] ([ J 0.197 |0.3134/ 0.138
WPMTO05H315ZPR-DML 0.059 | 0.060 [ ) 0.1970.3130( 0.138
WPMWO06X415ZPR 0.059|0.060 | @ o ( BN J 0.236 |0.3750| 0.165
WPMTO06X415ZPR-ML 0.059(0.060 ® ® @ [ BN ] 0.236 |0.3750| 0.165
WPMTO06X415ZPR-MH 0.059 | 0.060 | @ [ ] ([ J 0.236 |0.3755| 0.165
WPMTO06X415ZPR-DML 0.059 | 0.060 [ ) 0.236 |0.3750| 0.165
WPMTO080615ZSR 0.059(0060 @ ® @ (AN J 0.315|0.507 | 0.250
WPMT080615ZPR-ML 0.059(0.060 ® ® @ [ BN J 0.315|0.507 | 0.250
WPMTO080615ZSR-MH 0.059 | 0.060 | @ [ ] ([ J 0.315|0.507 | 0.250
WPMT080615ZPR-DML 0.059 | 0.060 [ ) 0.315|0.507 | 0.250
WPMT090725ZSR 0.098|0.118 | @ o ( AN J 0.354 | 0.591 | 0.276
WPMT090725ZPR-ML 0.098(0.118 | ® @ @ [ BN ] 0.354 | 0.591|0.276
WPMT090725ZSR-MH 0.098(0.118 | @ ® @ ([ J 0.354 | 0.591|0.276
WPMT090725ZPR-DML 0.098 | 0.118 [ ) 0.354 | 0.591 | 0.276
@ : Lineup

Reference pages: Standard cutting conditions — H054 - H055
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Il STANDARD CUTTING CONDITIONS

el
3o
22 £ 05-06 type
c=
5=
* Workpi
ISO orkpiece Grade
material
Carbon Steels
1055, etc. AH3135
< 300HB
Alloy steels
. 4140, etc. AH3135
< 300 HB
Prehardened steels
P20, H13, etc. AH3135
30 ~ 40HRC
M Stainless steels AH130
S30400, etc. (AH3135)
Cast irons AH120
250, etc.
Titanium alloys
Ti-6Al-4V, etc. Ay
Heat-resistant alloys
Inconel 718, etc. AL
Hard materials
H D2, etc. AH730
40 ~ 50HRC
08 type
Approach Workpiece
angle ISO material Grade
10'20/ Carbon Steels
1055, etc. AH3135
< 300HB
Alloy steels
. 4140, etc. AH3135
< 300 HB
Prehardened steels
P20, H13, etc. AH3135
30 ~ 40HRC
M Stainless steels AH130
S30400, etc. (AH3135)
Cast irons
AH120
Titanium alloys
Ti-6Al-4V, etc. LR
Heat-resistant alloys
Inconel 718, etc. AT
Hard materials
H D2, etc. AH730

40 ~ 50HRC

Cutting speed Feed per tooth

Vc (sfm)

330 ~ 820

330 ~ 650

260 ~ 500

330 ~ 650

330 ~ 820

98 ~ 197

33 ~ 131

200 ~ 330

fz (ipt)

0.020 ~
0.078

0.020 ~
0.078

0.020 ~
0.039

0.020 ~
0.078

0.032 ~
0.098

0.012 ~
0.028

0.004 ~
0.012

0.020 ~
0.078

Cutting speed Feed per tooth

Ve (sfm)

330 ~ 820

330 ~ 650

260 ~ 500

330 ~ 650

500 ~ 820

98 ~ 197

33 ~ 131

170 ~ 260

fz (ipt)

0.020 ~
0.078

0.020 ~
0.078

0.020 ~
0.039

0.020 ~
0.078

0.032 ~
0.098

0.012 ~
0.028

0.004 ~
0.012

0.020 ~
0.039

00.984", 01.260",
1.024" 1.299"
(CICT=2) (CICT=2,3
Ve = 500 sfm, fz = 0.039 ipt
ap = 0.039", ae = 0.039DCX"

20.787", 0.827"
(CICT =2)

Ve = 500 sfm, fz = 0.031 ipt
ap = 0.039", ae = 0.039DCX"

01.575" 01.969"

When plunging in small depth: fz = 0.008"

Ve = 425 sfm, fz = 0.031 ipt
ap = 0.039", ae = 0.039 DCX"

Ve = 425 sfm, fz = 0.039 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008"

Ve = 330 sfm, fz = 0.020 ipt
ap = 0.039", ae = 0.039 DCX"

Ve = 330 sfm, fz = 0.020 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

Ve = 425 sfm, fz = 0.031 ipt
ap = 0.039", ae = 0.039 DCX"

Vc = 425 sfm, fz = 0.039 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008 ipt

Vc = 500 sfm, fz = 0.039 ipt
ap = 0.039", ae = 0.039 DCX"

Ve = 590 sfm, fz = 0.059 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008 ipt

Ve = 164 sfm, fz = 0.020 ipt, ap = 0.028", ae = 0.020 DCX"
When plunging in small depth: fz = 0.004 ipt

Vc = 98 sfm, fz = 0.008 ipt, ap = 0.028", ae = 0.020 DCX"
When plunging in small depth: fz = 0.004 ipt

Ve =230 sfm, fz = 0.028 ipt, ap = 0.028", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

21.575" 03.937"

(CICT=2)

Ve = 591 sfm, fz = 0.039 ipt
ap = 0.039", ae = 1.575"

01.969" 02.480" 03.150"

Ve = 656 sfm, fz = 0.059 ipt
ap = 0.039", ae = 0.039 DCX"
When plunging in small depth: fz = 0.008 ipt

Ve = 427 sfm, fz = 0.039 ipt
ap = 0.039", ae = 1.575"

Ve = 492 sfm, fz = 0.059 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008 ipt

Ve = 328 sfm, fz = 0.020 ipt
ap = 0.039", ae = 1.575"

Ve = 394 sfm, fz = 0.031 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

Ve = 427 sfm, fz = 0.039 ipt
ap = 0.039", ae = 1.575"

Ve = 492 sfm, fz = 0.059 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008 ipt

Ve =591 sfm, fz = 0.059 ipt
ap = 0.039", ae = 1.575"

Vc = 656 sfm, fz = 0.079 ipt
ap = 0.039", ae = 0.039 DCX"

When plunging in small depth: fz = 0.008 ipt

Ve = 164 sfm, fz = 0.020 ipt, ap = 0.028", ae = 0.020 DCX"
When plunging in small depth: fz = 0.004 ipt

Ve =98 sfm, fz = 0.008 ipt, ap = 0.028", ae = 0.020 DCX"
When plunging in small depth: fz = 0.004 ipt

Ve =230 sfm, fz = 0.028 ipt, ap = 0.028", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

The above values of cutting speed show the standard speed when overhang length of tool is below 3D.
The cutting speed and the feed rate should be set at the lower limit values when overhang length of tool exceeds 3D.
Thick and heavy chips are discharged by these TAC mills. Use internal air supply or air-blowing in order to prevent tool failure.

H054 www.tungaloy.com/us
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(CICT = 3)(CICT = 4)(CICT = 5)(CICT = 6)(CICT = 7)(CICT = 8)
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06.299"




Il STANDARD CUTTING CONDITIONS

09 type
Workpiece
IS0 material Grade
Carbon Steels
1055, etc. AH3135
< 300HB
Alloy steels
. 4140, etc. AH3135
<300 HB
Prehardened steels
P20, H13, etc. AH3135
30 ~ 40HRC
M Stainless steels AH130
S30400, etc. (AH3135)
Cast irons
. 250, etc. AT
Titanium alloys
Ti-6Al-4V, etc. Gl
Heat-resistant alloys
Inconel 718, etc. AL
Hard materials
D2, etc. AH730
40 ~ 50HRC

Cutting speed Feed per tooth

Vc (sfm)

330 ~ 820

330 ~ 650

260 ~ 500

330 ~ 650

500 ~ 820

98 ~ 197

33 ~ 131

200 ~ 330

fz (ipt)

0.020 ~
0.078

0.020 ~
0.078

0.020 ~
0.039

0.020 ~
0.078

0.032 ~
0.098

0.012 ~
0.028

0.004 ~
0.012

0.020 ~
0.039

22.000" 22.500" 23.000" 24.000" ©5.000" 26.000"
(CICT=2) (CICT=3) (CICT=4) (CICT=5) (CICT=6) (CICT=7)

Ve = 650 sfm, fz = 0.059 ipt, ap = 0.079", ae = 0.039 DCX"
When plunging in small depth: fz = 0.008 ipt

Ve = 500 sfm, fz = 0.059 ipt, ap = 0.079", ae = 0.039 DCX"
When plunging in small depth: fz = 0.008 ipt

Ve = 3.94, fz = 0.031 ipt, ap = 0.079", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

Ve =500 sfm, fz = 0.059 ipt, ap = 0.079", ae = 0.039 DCX"
When plunging in small depth: fz = 0.008 ipt

Vc = 650 sfm, fz = 0.078 ipt, ap = 0.079", ae = 0.039 DCX"
When plunging in small depth: fz = 0.008 ipt

Ve = 164 sfm, fz = 0.020 ipt, ap = 0.059", ae = 0.020 DCX"
When plunging in small depth: fz = 0.039 ipt

Vc =98 sfm, fz = 0.008 ipt, ap = 0.039", ae = 0.020 DCX"
When plunging in small depth: fz = 0.039 ipt

Ve = 230 sfm, fz = 0.028 ipt, ap = 0.027", ae = 0.039 DCX"

When plunging in small depth: fz = 0.004 ipt

The cutting speed and feed should be set to 70 to 80 % of the value shown in the above table when overhang length of tool exceeds 3D.

Milling Cutter

Tungaloy Ho055




Il APPLICATION RANGE

el
[0}

VZ)X & § Shoulder Grooving Plunging Enlarging hole diameter @

L1 53 milling . >~ .
T l @ ‘ Enlarging

©
oD1, oD2 . ae |

Max. depth of raﬁ;)i(ﬁg plmg?ng magﬂr!n?r;ing malglr?i)r({ing M?in.d%‘tlltitr:ng
cut angle depth hole dia. holedia. enlarging hole
L DCX ) RMPX A oD1 oD2 ae
TXP05250RBU 2.500 0.060 2°30' 0.020 3.860 4.840 2.240
TXPO5300RBU 3.000 0.060 1° 30 0.020 5.200 6.180 2.910
TXP06250RBU 2.500 0.060 2° 0.040 3.860 4.840 2.240
TXP06200RBU 2.000 0.060 1° 30 0.040 3.270 3.820 1.770
TXPO6300RBU 3.000 0.060 1030 0.040 5.200 6.180 2.910
TXPO8050RU 2.000 0.060 4° 0.040 2.830 3.820 1.730
TXPO8300RU-A 3.000 0.060 1°30' 0.040 5.200 6.180 2.910
TXP08400RU-A 4.000 0.060 1° 0.040 6.770 7.760 3.700
TXP09250RU 2.500 0.118 2° 0.060 3.860 4.840 2.200
TXP0O9300RU 3.000 0.118 1°30° 0.060 5.200 6.180 2.870
TXP09400RU 4.000 0.118 1° 0.060 6.770 7.760 3.660
TXP09500RU 5.000 0.118 0° 45' 0.060 8.740 9.720 4.650
TXPO9600RU 6.000 0.118 0° 30 0.060 11500 12.480 6.020
EXP05075... 0.750 0.060 3° 0.020 1.181 1.457 0.630
EXP06100... 1.000 0.060 5° 0.039 1.299 1.850 0.787
EXP06125... 1.250 0.060 3°30' 0.039 1.850 2.402 1.063
EXP06150... 1.500 0.060 2° 0.039 2.480 2.874 1.209

Il TOOL GEOMETRY FOR PROGRAMMING

When programming for CAD/CAM, the tool should be assumed to be a radius cutter shown in the table below.
In this case, the amount left as uncut (t) is shown below.

Approach
angle .
3
ks)
:g_ Max. depth of Corner  Cutting edge Corner R when
g cut of insert angle programming
% TXP APMX RE KAPR LE t RPG
i 05 0.060 0.059 20° 0.150 0.020 R.078
E 06 0.060 0.059 20° 0.169 0.028 R.078
< x Overcut 5
| KAPR amount: t 08 0.060 0.059 20 0.224 0.028 R.078
LE ‘ * S RPGH 09 0.118 0.098 20° 0.268 0.055 R.118
L+ 09 0.118 0.098 20° 0.268 0.047 R.157

H056 www.tungaloy.com/us
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.- DOTMILL

Face Milling

Brings a top performance in every operation: from high
feed milling, scale removing, finish milling ... to stainless
steel milling

M Versatility

3 types of double sided inserts fit in the same pocket
SNMU / SNGU  Square insert

Approach
angle

1020 SNMU-MJ SNGU-MJ SNGU-MH SNGU-W
ONMU / ONGU  Octagonal insert

- . ° °

85

ONMU-MJ ONGU-MJ ONGU-W

RNMU Round insert

88°
900 _. @ ‘

RNMU-MJ

High efficiency with close pitch cutter
Extra-close pitch type available in addition to regular close pitch type
Tool line-up includes extra close pitch cutter maximizing efficiency in cast iron machining.

Standard pitch Close pitch Extra-close pitch

Reference pages: HO060 - H062

H058 www.tungaloy.com/us




TUNGSMILL

Super high density PCD cutter for efficient finishing of
aluminum

Il Super high density cutter

Cutter diameter |Max num. of Ma:;j::;aetion Cutter weight
(in) teeth (rpm) (Ib)
2 8

20,000 1.92
2.5 10 19,000 1.34
3 16 17,000 2.56 5
4 22 15,000 4.30 5
(o))
£
5 26 14,000 8.03 =
6 34 12,000 10.76
Super high density design
High speed cutting more than Vc = 9843 sfm is ) ) o
possible. Special key wrench with adjusting cam

[} CamAdijust - super simple adjusting
mechanism

Clamping insert Adjusting axial runout

Key rotation

) S X Smallest diameter
The same key is used for mounting and adjusting the

inserts.
The key wrench is operated in a single direction making Largest diameter
insert adjustment easy on the pre-setter.
Insert’s axial runout is adjusted TORX® head
Reference pages: H079 - HO80 with the eccentric cam profile.

Tungaloy H059




DO TMILL

TASN13

45° face mill, with screw clamp system, for double sided square, octagonal and round inserts
GAMP=+6.0°,GAMF=-6.8°~-6.3°

(o))
£
= DCSFMS a L@
SNMU/SNGU13 (=) ONMU/ONGUO05 RNMU13
§ with square inserts DCONMS om with octagonal inserts ~ with round inserts
s % L Oy
@ .» p. i
s
F ) 5 & @
3 \ 450—I -
> A
DC2 DC3
< DC+0.551" | DC2+0.315" | DC3+0.480"
o Right hand (R) shown.
. Arbor
DUTNGTEPIGTEEN CICT DCSFMS L LF2  LF3 DCONMS CBDP KWW b WT (Ib) Air hole “type
TASN13U2.00B0.75R05 2.000 2.118 1.982 5 1850 1.575 1.516 1.517 0.750 0.750 0.315 0.197 0.900  With A
TASN13U2.50B0.75R06 2,500 2.618 2.482 6 1.850 1.575 1.516 1.517 0750 0.750 0.315 0.197 1.320  With A
TASN13U2.50B0.75R08 2.500 2.618 2.482 8 1.850 1.575 1516 1.517 0.750 0.750 0.315 0.197 1.540 With A
TASN13U3.00B1.00R08 3.000 3.118 2.982 8 1.969 1.969 1.909 1.911 1.000 1.024 0.374 0236 1.980  With A
TASN13U3.00B1.00R10 3.000 3.118 2982 10 1.969 1.969 1.909 1.911 1.000 1.024 0.374 0.236 2200  With A
TASN13U4.00B1.50R08 4000 4.118 3.982 8 3150 1.969 1.909 1.911 1500 1.276 0.626 0.394 3.750 Without B
TASN13U4.00B1.50R12 4.000 4.118 3.982 12 3.150 1.969 1.909 1.911 1500 1.276 0.626 0.394 3.750 Without B
TASN13U5.00B1.50R10 5.000 5.118 4.982 10 3.150 2.480 2421 2422 1500 1.378 0.626 0.394 5.950 Without B
TASN13U5.00B1.50R14 5000 5.118 4.982 14 3150 2.480 2421 2422 1500 1.378 0.626 0.394 6.720 Without B
TASN13U6.00B2.00R12 6.000 6.118 5982 12  3.937 2480 2421 2422 2.000 1.496 0.748 0.433 8.600 Without B
SPARE PARTS @ / f @ /
Designation Clamping screw Grip Lubricant E‘zg?)lltilgr?;ir;%gg)lt Torx bit
TASN13... (DC < 3.000") CSPB-4 H-TB2W M-1000 (C0.375X1.125H) BLDIP15/S7
TASN13... (DC = 3.000") CSPB-4 H-TB2W M-1000 (C0.500X%1.375H) BLDIP15/S7
TASN13... (DC = 4.000") CSPB-4 H-TB2W M-1000 (TMBA-0.750H) BLDIP15/S7
TASN13... (DC = 5.000") CSPB-4 H-TB2W M-1000 (TMBA-0.750H) BLDIP15/M7
A h
pa‘?fé’ff TASN13... (DC = 6.000") CSPB-4 H-TB2W M-1000 - BLDIP15/M7
*Recommended clamping torque : CSPB-4 = 2.58 Ibs-ft
Bl Arbor type
454 Arbor type A Arbor type B
< DCSFMS DCSFMS
DCONMS ~ DCONM
KWW KWW
4‘0‘ \
J S

b,
b,

==t

i

CBDP

CBDP

Reference pages: Inserts — H061, Standard cutting conditions — H062

H060 www.tungaloy.com/us




I INSERT
SNMU-MJ

SNGU-MJ

SNGU-MH

SNGU-W

ONMU-MJ

ONGU-MJ

ONGU-W

RNMU-MJ

IC S
SRR o

iIc S
e M‘E 9 i
—
RE
S

10

- Steel Y | [k
M Stainless * [k
- Cast iron * *
- Non-ferrous
- Superalloys * | Y : First choice
- Hard materials | ¥ | ¥ ¢ : Second choice
Coated
0
Designation RE APMX & 2 g LE| IC | S |BS
R
<< FF
SNMU1307ANEN-MJ 0.020/0236|® ® ® @ 0.370|0.512 | 0.276 | 0.079
SNGU1307ANEN-MJ 0.020/0236|® ® ® @ 0.370|0.512 | 0.276 | 0.079
SNGU1307ANEN-MH 0.031|0.236 [ ) 0.354|0.512|0.276 | 0.079
SNGU1307ANEN-W 0.047|0.236 | @ @ 0.378|0.512|0.276 | 0.295
ONMUO0507ANEN-MJ 00310134/ ® @ ® @ 0.193|0.512 | 0.276 | 0.028
ONGUO0507ANEN-MJ 00310134/ ® @ ® @ 0.193|0.512 | 0.276 | 0.028
ONGUO0507ANEN-W 0.063|0.134| ®@ @ 0.197]0.512|0.293 | 0.154
RNMU1307ZNER-MJ 0236|0236 | @ ®@ ® @ - /0.512|0.280|0.039
@: Line up

Milling Cutter

Tungaloy Ho61




B STANDARD CUTTING CONDITIONS

SNMU / SNGU / ONMU / ONGU
ISO Workpiece materials Hardness Priority Grades Chip- Cutting speed Feed per tooth
> breaker Ve (sfm) fz (ipt)
C . .
= First choice AH3135 MJ 330 - 820 0.004 - 0.020
g E Low carbon steel 200 - 300HB
o 1015, 1020, etc. Wear resistance T3225 MJ 660 - 1150 0.004 - 0.016
&)
i High carbon and alloy steel 50 R First choice AH3135 MJ 330 - 820 0.004 - 0.016
. 1055, 4140, etc. Wear resistance T3225 MJ 590 - 980 0.004 - 0.016
Prehardened steel First choice AH3135 MJ 330 - 660 0.004 - 0.016
NAKS80, PX5, etc LUt :
J J . Wear resistance T3225 MJ 490 - 820 0.004 - 0.016
Stainless steel 200HB First choice AH3135 MJ 330 - 660 0.004 - 0.014
304SS, 316SS, etc. Wear resistance T3225 MJ 330 - 820 0.004 - 0.012
M S — First choice T3225 MH 200 - 390 0.004 - 0.012
1.4849, etc. Low cutting force AH3135 MJ 200 - 390 0.004 - 0.012
f T1215 MJ 330 - 980 0.004 - 0.016
Gray cast iron 150 - 250 HB First choice
Class 25, Class 30, etc. AH120 MJ 330 - 820 0.004 - 0.020
i i T1215 MJ 330 - 980 0.004 - 0.016
. Ductile cast iron 150 - 250 HB First choice
60-40-18, 80-55-06, etc. AH120 MJ 260 - 660 0.004 - 0.020
Titanium alloys - 40HRC First choice AH3135 MJ 100 - 200 0.004 - 0.012
Heat-resistant alloys - 40HRC First choice AH120 MJ 30- 130 0.002 - 0.006
H13, etc. 40 - 50 HRC First choice AH3135 MJ 260 - 430 0.004 - 0.008
Hardened steel
D2, etc. 50 - 60 HRC First choice AH120 MJ 160 - 230 0.001 - 0.004
RNMU
ISO Workpiece materials Hardness Priority Grades Chip-  Cutting speed  Feed per tooth
breaker Ve (sfm) fz (ipt)
A h
pa’;rsgc Low carbon steel - R First choice AH3135 MJ 330 - 820
1015, 1020, etc. Wear resistance T3225 MJ 660 - 1150
i First choice AH3135 MJ 330 - 820 *ap = 0.236": 0.004 - 0.012
High carbon and alloy steel 150 - 300 HB *ap = 0.078" 0.016 - 0.031
: 1055, 4140, etc. Wear resistance T3225 MJ 590 - 980 *ap = 0.039": 0.031 - 0.059
i5/ Prehardenedistes| 6 R First choice AH3135 MJ 330 - 660
NAKS80, PX5, etc. Wear resistance T3225 MJ 490 - 820
i First choice AH3135 MJ 330 - 660 *ap = 0.236": 0.004 - 0.010
30?333'”';? g;éez'tc - 200 HB . *ap = 0.078": 0.012 - 0.027
M ’ ) B Wear resistance T3225 MJ 330 - 820 *ap = 0.039": 0.024 - 0.051
Stainless cast steel i First choice T3225 MJ 200-390  «;,_ 078" 0.008 - 0.016
1.4849, etc. Fracture resistance AH3135 MJ 200 - 390 ap =0.039" 0.012 - 0.031
i AH120 MJ 330 - 980
S 150-250HB  First choice
Class 25, Class 30, etc. T1215 MJ 330 - 820 *ap = 0.236": 0.004 - 0.012
. AH120 o 430 - 980 *ap = 0.078": 0.016 - 0.031
i i - *ap = 0.039": 0.031 - 0.059
=ailFIE, GRS, G, T1215 MJ 260 - 660
Titanium alloys - 40 HRC First choice AH3135 MJ 100-200  ap=0.039"; 0.006 - 0.031
s Heat-resistant alloys
Inconel718, etc. -40 HRC First choice AH120 MJ 30 - 130 ap =0.039": 0.002 - 0.012
H13, etc. 40-50HRC  First choice AH3135 MJ 260-430  ap=0.039":0.004-0.010
Hardened steel
D2, etc. 50-60HRC  First choice AH120 MJ 160-230  ap=0.020": 0.001 - 0.004

H062 www.tungaloy.com/us

*When using T3225 or T1215, decrease the feed per tooth (fz) to 80% of the abovementioned value.




LDOOCTO

TANO7

45° face mill, with screw clamp system, for double sided square and octagonal inserts, or single sided octagonal inserts
GAMP=-6°,GAMF=+15.5°

ONMU/ONHU ' L@
with linsert SNMU/SNHU 7/
with square insert =
X w s
= - . o
4o 45 Zlo
(KAPR)S (KAPR) Ei
: | y Y 1
“ De = DCZD 0.62"
L DC-+0.5" - Dbe-0.62",

MCM DCSMS LF  LF2 DCONMS CBDP KWW b  WT(b) hole Insert Ao
TANO7R250U0075A05 2.500 2.394 1750 1.750 1.805  0.750 0.750 0.313 0.188 1.000 With SN*U/ON*U/OWMT.. A
TANO7R250U0075A06 2.500 2.394 6 1.750 1.750 1.805 0.750 0.750 0.313 0.188 1.000 With SN*U/ON*U/OWMT.. A
TANO7R300U0100A06 3.000 2.894 6 2.000 2.000 2.055 1.000 0.750 0.375 0219 2.000 With SN*U/ON*U/OWMT.. A
TANO7R300U0100A08 3.000 2.894 8 2.000 2.000 2.055 1.000 0.750 0.375 0219 2.000 With SN*U/ON*U/OWMT.. A
TANO7R400U0150A07 4.000 3.894 7 2400 2.000 2.055 1.500 1.000 0.625 0.375 3.000 With SN‘U/ON*U/OWMT.. B
TANO7R400U0150A10  4.000 3.894 10 2.400 2.000 2.055 1.500 1.000 0.625 0.375 3.000 With SN'U/ON*U/OWMT.. B
TANO7R500U0150A08 5.000 4.894 8 2400 2500 2.555 1.500 1.000 0.625 0.375 5.000 With SN‘U/ON*U/OWMT.. B
TANO7R500U0150A12  5.000 4.894 12 2.400 2.500 2.555 1.500 1.000 0.625 0.375 5.000 With SN*U/ON*U/OWMT.. B
TANO7R600U0200A10  6.000 5.894 10 4.000 2.500 2.555  2.000 1.000 0.750 0.438 7.000 Without SN*U/ON*U/OWMT.. B
TANO7R600U0200A15 6.000 5.894 15 4.000 2.500 2.555 2.000 1.000 0.750 0.438 7.000 Without SN*U/ON*U/OWMT.. B
TANO7R800U0250A12  8.000 7.894 12 5.300 2.500 2.555  2.500 1.400 1.000 0.531 13.000 Without SN*U/ON*U/OWMT.. C
TANO7R800U0250A18  8.000 7.894 18 5.300 2.500 2.555 2.500 1.400 1.000 0.531 13.000 Without SN*U/ON*U/OWMT.. C
Dimension when using positive type inserts (OWMT)

OWMT-ML OWMT-HJ
< OWMT-ML OWMT-HJ
S DC3 DCX3 LF3 DC4 DC4-2 DCX4 LF4
. — 15y TANO7R250U0075A... 2.520 2.213 1.789 3.000 2.665 3.028 1.805
TANO7R300UO100A... 3.020 2.713 2.039 3.500 3.165 3.528 2.055
TANO7R400U0150A... 4.020 3.713 2.039 4.500 4.165 4528 2.055
TANO7R500U0150A... 5.020 4.713 2.539 5.500 5.165 5.528 2.555
TANO7R600U0200A... 6.020 5.713 2.539 6.500 6.165 6.528 2.555 5
TANO7R800U0250A... 8.020 7.713 2.539 8.500 8.165 8.528 2.555 £
OWMTO8 inserts can be only used with screw on type cutters. O
2
Bl Arbor type =
Arbor type A Arbor type B Arbor type C
~ BEONME™ ~ BEoMS DCSFMS
@Lv‘v vy ini o DCONMS
"1 e v i - Y |
5 . "

CBDP

CBDP

& 4 /b

Trarm st Shell locking bolt

SPARE PARTS

Designation Clamping screw Grip (Optional parts)
TANO7R250... SRM5X0.8IP20X+ACROLYTE H-TB BLDIP20/S7 (C0.375X1.125H)
TANO7R300... SRM5X0.8IP20X+ACROLYTE H-TB BLDIP20/S7 (C0.500X1.375H)

TANO7R400, 500... SRM5X0.8IP20X+ACROLYTE H-TB BLDIP20/S7 (TMBA-0.750H)

TANO7R600, 800... SRM5X0.8IP20X+ACROLYTE H-TB BLDIP20/S7 -
*Recommended clamping torque : SRM5X0.8|P20X+ACROLYTE = 5.53 Ibs-ft

Reference pages: Inserts — H065, Standard cutting conditions — H066

Tungaloy H063




DOOCTO

TANO7-W

High density 45° face mill, with wedge clamp system, for double sided square and octagonal inserts

2 : l l ~ DOOCTO
= s ONMU/ONHU
= ‘ — with octagonal insert
3 \
&
WSNeAT CICT DCSFMS  LF - LF2
TANO7R250U0075A08W 2.500 2.394 8 1.750 1.750 1.805
TANO7R300U0100A10W 3.000 2.894 10 2.000 2.000 2.055
TANO7R400U0150A14W 4.000 3.894 14 2.400 2.000 2.055
TANO7R500U0150A18W 5.000 4.894 18 2400 2.500 2.555
TANO7R600U0200A22W 6.000 5.894 22 4.000 2.500 2.555
TANO7R800U0250A28W 8.000 7.894 28 5300 2.500 2.555
Note: OWMT insert cannot be used with a wedge clamp type cutter.
B Arbor type
Arbor type B Arbor type C
DCSFMS _DCSFMS
DCONMS od"
KWW = TDCONMS
ke H =KWW L
A ‘ )
o] T 1]a %\
‘ Am
Aol )/
L :
/ \ % | .20.669"
om
(@]
Approach
angle
SPARE PARTS , /
45"/ Designation Grip Torx bit
TANO7R250U**W H-TBS BLDIP15/S7
TANO7R300U**W H-TBS BLDIP15/S7
TANO7R400U**W, TANO7R500U**W H-TBS BLDIP15/S7
TANO7R600U**W, TANO7R800U**W H-TBS BLDIP15/S7

Air
DCONMS CBDP KWW b WT(b) hole
0.750
0.750

0.750
1.000
1.500
1.500
2.000
2.500

pas
=
[

0.313
0.375
0.625
0.625
0.750
1.000

1.000
1.000
1.000

1.400 0.531

@

Wedge
CL ARM-10-TUNG1
CL ARM-10-TUNG1
CL ARM-10-TUNG1
CL ARM-10-TUNGH1

Reference pages: Inserts — H065, Standard cutting conditions — H066

H064 www.tungaloy.com/us

0.188
0.219
0.375
0.375
0.438

1.60
2.00
2.80
4.30
6.80
13.50

DC2+0.62"

DOQUAD

SNMU/SNHU
with square insert

45°

Y

=
DC2 g
o
<

Without
Without
Without
Without
Without
Without

&

Clamping screw

DS-6P
DS-6P
DS-6P
DS-6P

Insert
SN*U/ON*U/OWMT... B
SN*U/ON*U/OWMT...
SN*U/ON*U/OWMT....
SN*U/ON*U/OWMT...
SN*U/ON*U/OWMT...
SN*U/ON*U/OWMT...

Arbor
type

O W U D w

&

Shell locking bolt

(Optional parts)
(C0.375X1.125H)
(C0.500X1.375H)
(TMBA-0.750H)




I INSERT

ONMU/ONHUO0705-MJ / -ML ONHUO0705-W
ic s Ic S
I\RE +I BS

SNMU/SNHU1706 -MJ / -ML SNHU1706-W

-Steel bAdh b ¢ *
M Stainless D¢ * *
-Cast iron * PG *
- Non-ferrous
- Superalloys PG pAe % : First choice g
- Hard materials Pig ¢ : Second choice 3
CoatLer;d g
Designation REAPMX& S S I 2 v © g LE| S |[LE2| IC | BS M| =
IIIII -~~~
<L+ -
ONMUO705ANPN-MJ 0.031|0.187 e 00000 0.283(0.244| - |0.681| - -
ONHUO0705ANPN-MJ 0.031(0.187 [ BN ) 0.283(0.244| - |0.681| - -
ONMUO705ANPN-ML 0.031/0.187 | @ [ J 0.283|0.244| - |0.681| - -
ONHUO0705ANTN-ML 0.031|0.187 | @ ( BN ] 0.283|0.244| - |0.681| - -
ONHUO0705ANPR-W * - 10187 | @ 0.283(0.228| - ]0.689|0.252| -
OWMT0807ZNER-HJ 0.031|0.059 [ J - |0.291| - ]0.748|0.039|0.295
OWMTO0807AAER-ML 0.047 |0.138 [ [ 0.205/0.291| - - ]0.047| -
SNMU1706ANPR-MJ 0.0310.295 ® 00 (BN ] 0.433/0.275(0.173|0.681|0.709| -
SNHU1706ANPR-MJ 0.0310.295 ( BN ] 0.433/0.275|0.173|0.681|0.709| -
SNMU1706ANTR-ML 0.0310.295 | @ [ J 0.433(0.275|0.173|0.681|0.709| -
SNHU1706ANTR-ML 0.0310.295 | @ 0.433/0.275(0.173|0.681|0.709| -
SNHU1706ANFN-W * 0.016 | 0.295 | @ 0.681/0.256| - |0.681/0.433| -
* Pay attention to the wiper insert installation procedure below. @ : Line up
Bl Attention for wiper inserts
ONHUO0705ANPR- SNHU1706ANFN-W

Attach only one wiper insert on the cutter and make sure Attach only one wiper insert on the cutter and make sure
the wiper edge faces the machining surface. the wiper edge faces the machining surface.
Feed rate: f < 0.217 ipr Feed rate: f < 0.374 ipr

Tungaloy Ho65




Face Milling

Approach
angle

B STANDARD CUTTING CONDITIONS

Negative type

ISO Workpiece material

Low carbon steel
1015, etc.

High carbon steel
1045, 1055, etc.

Alloy steel
4140, etc.

M Stainless steel
S30400, etc.

Gray cast iron
No.35B, No.45B, etc.

Ductile cast iron
60-40-18, etc.

Hardened steel

Positive type

1ISO Workpiece material

Low carbon steel
1015, etc.

High carbon steel
1045, 1055, etc.

Alloy steel
4140, etc.

Stainless steel
S30400, etc.

Gray cast iron
No.35B, No.45B, etc.

Ductile cast iron
60-40-18, etc.

Titanium alloy
Ti-6Al-4V, etc.

Heat resistant alloy
Inconel718, etc.

Hardened steel

Hardness

- 200 HB

-200 HB

- 200 HB
200 - 300 HB
200 - 300 HB
200 - 300 HB
150 - 330 HB
150 - 330 HB
150 - 330 HB

- 200 HB

- 200 HB
150 - 250 HB
150 - 250 HB
150 - 250 HB
150 - 300 HB
150 - 300 HB
150 - 300 HB
40 - 50 HRC
50 - 60 HRC

Hardness

-200 HB
-200 HB
200 - 300 HB
200 - 300 HB
150 - 330 HB
150 - 330 HB
-200 HB
-200 HB
150 - 250 HB
150 - 250 HB
150 - 250 HB
150 - 250 HB
- HRC 40
- HRC 40
- HRC 40
- HRC 40
40 - 50 HRC
50 - 60 HRC

Priority

First choice
Wear resistance
Low cutting force

First choice
Wear resistance
Low cutting force

First choice
Wear resistance
Low cutting force

First choice
Wear resistance

First choice

Fracture resistance
Low cutting force
First choice
Fracture resistance
Low cutting force
First choice

First choice

Priority

First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice
Fracture resistance
First choice

First choice

* Apply 20% of recommended feed when using HJ insert with ap over 0.059".
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Recommendation

Grade Chipbreaker
AH3135 MJ
T3225 MJ
AH3135 ML
AH3135 MJ
T3225 MJ
AH3135 ML
AH3135 MJ
T3225 MJ
AH3135 ML
AH3135 MJ
T3225 MJ
T1215 MJ
AH725 MJ
AH120 ML
T1215 MJ
AH725 MJ
AH120 ML
AH725 MJ
AH725 MJ
Grade Cugl"?s::q?ed
AH3135 330 - 980
AH130 330 - 980
AH3135 330 - 750
AH130 330 - 750
AH3135 330 - 660
AH130 330 - 660
AH3135 330 - 500
AH130 330 - 500
AH3135 330 - 830
AH130 330 - 830
AH3135 260 - 660
AH130 260 - 660
AH3135 100 - 200
AH130 100 - 200
AH3135 30-130
AH130 30-130
AH3135 260 - 420
AH3135 160 - 230

Cutting speed Feed per tooth

Ve (sfm) fz (ipt)

330 - 820 0.008 - 0.020
660 - 1150 0.008 - 0.016
330 - 820 0.008 - 0.016
330 - 750 0.008 - 0.016
590 - 660 0.008 - 0.016
330 - 750 0.008 - 0.016
330 - 660 0.008 - 0.016
490 - 820 0.008 - 0.016
330 - 660 0.008 - 0.016
330 - 660 0.004 - 0.012
330 - 820 0.004 - 0.012
490 - 660 0.008 - 0.020
330 - 820 0.008 - 0.020
330 - 820 0.008 - 0.020
330 - 660 0.008 - 0.020
260 - 660 0.008 - 0.020
260 - 660 0.008 - 0.020
260 - 430 0.004 - 0.008
160 - 230 0.002 - 0.004

Feed per tooth : fz (ipt)
ML HJ*
0.004 - 0.016 0.02 - 0.059

0.004 - 0.016 =
0.004 - 0.010 0.02 - 0.059
0.004 - 0.010 =
0.004 - 0.010 0.02 - 0.059
0.004 - 0.010 =
0.004 - 0.010 0.012 - 0.02
0.004 - 0.010 =
0.004 - 0.016 0.02 - 0.059
0.004 - 0.016 ®
0.004 - 0.010 0.02 - 0.059
0.004 - 0.010 -
0.004 - 0.010 0.012 - 0.02
0.004 - 0.010 =
0.002 - 0.006 0.004 - 0.012
0.002 - 0.006 =

= 0.004 - 0.012

= 0.001 - 0.003




uAaD

DO@MILL

THSN12

88° face mill, with screw clamp system, for double sided square inserts

GAMP = +3°, GAMF = -11°

_DCSFMS
o ., | DSONME y B %4 @
KY
ar =
" @ =
- B O %
A
} 88°
_ |
DC |
DCX
APMX IEI9 DCX CICT DCSFMS LF DCONMS CBDP KWW b WT (Ib) Air hole  Insert ‘};';',Zr
THSN12U2.00B0.75R04 0.374 2.000 2.024 4 1.850 1575 0.750 0.750 0.315 0.197 0.920 With SNMU1206... A
THSN12U2.00B0.75R05 0.374 2.000 2.024 5 1.850 1575 0.750 0.750 0.315 0.197 0.910 With SNMU1206... A
THSN12U2.50B0.75R04 0.374 2,500 2.524 4 1.850 1.575 0.750 0.750 0.315 0.197 1.220 With SNMU1206... A
THSN12U2.50B0.75R06 0.374 2500 2.524 6 1.850 1575 0.750 0.750 0.315 0.197 1.220 With SNMU1206... A
THSN12U3.00B1.00R05 0.374 38.000 3.024 5 1.969 1.969 1.000 1.024 0.374 0.236 2.120 With SNMU1206... A
THSN12U3.00B1.00R08 0.374 38.000 3.024 8 1.969 1.969 1.000 1.024 0.374 0.236 2.090 With SNMU1206... A
THSN12U4.00B1.50R06 0.374 4.000 4.024 6 3.150 1.969 1500 1.299 0.626 0.394 3.640 Without SNMU1206... B
THSN12U4.00B1.50R08 0.374 4.000 4.024 8 3.150 1.969 1.500 1.299 0.626 0.394 3.550 Without SNMU1206... B
SPARE PARTS & / , &§
Designation Clamping screw Torx bit S(gﬂltilgﬁgli%%gg)“
N CSPB-4 BLDIP15/S7 H-TB2W  (CO.375X1.125H)
THSN12U3.00... CSPB-4 BLDIP15/S7 H-TB2W (C0.500X1.375H)
THSN12U4.00... CSPB-4 BLDIP15/S7 H-TB2W (TMBA-0.750H)  “Recommended clamping torque : CSPB-4 = 2.58 Ibs-ft
Bl Arbor type
Arbor type A Arbor type B
DCSFMS _ DCSFMS
DCONMS DCONNIS
KWW ! KWW
. It ) i
o) o 53
[ ] t=]
o
E=t K ;% 8 E
m ot o
O o £
=
I INSERT
SNMU120608HNEN-MM SNMU120612/20EN-MM
RE RE
N
- Steel ¥ [k *
M Stainless * *
- Cast iron * *
- Non-ferrous
- Superalloys * [ Y : First choice
H" Hard materials ¥ : Second choice
Coated
[ty)
Designation RE APMX| g w Q LE| S | IC |BS
ITNS
< < - -
SNMU120608HNEN-MM 00310374 | ® ®© ® © 0.386|0.295|0.472|0.055
SNMU120612EN-MM 0.047 | 0.374 [ BN ) 0.425|0.285|0.472| -
SNMU120620EN-MM 0.079|0.374 [ BN ) 0.394|0.276|0.472| -
@: Line up

Reference pages: Standard cutting conditions — H068
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B STANDARD CUTTING CONDITIONS

ISO Workpiece materials Hardness Selection Recommended Chip-  Cutting speed Feed per tooth
p HB criteria grade breaker Vc (sfm) fz (ipt)
. - 200 HB First choice AH3135 MM 328 - 820 0.002 - 0.012
£ Low carbon steels
s Lt - 200 HB Wear resistance 3225 MM 656-1148  0.002-0.010
[0
O
i ) - 300 HB First choice AH3135 MM 328 - 820 0.002 - 0.012
. High carbon steels, alloyed steels
U229, ARk, G -300 HB Wear resistance T3225 MM 591 - 984 0.002 - 0.010
30 - 40 HRC First choice AH3135 MM 328 - 656 0.002 - 0.010
Prehardened steel
IalatEth 55, GIEE 30-40HRC  Wear resistance T3225 MM 492 - 820 0.002 - 0.008
o - 200 HB First choice AH3135 MM 328 - 656 0.002 - 0.010
Austenitic stainless steel
M 304,316, etc. -200HB Wear resistance T3225 MM 328 - 820 0.002 - 0.008
, = First choice T3225 MM 197 - 394 0.002 - 0.008
Stainless cast steel
A G, - Fracture resistance  AH3135 MM 197 - 394 0.002 - 0.008
, 150 - 250 HB First choice T1215 MM 328 - 1148 0.002 - 0.012
Grey cast iron
. No.250, etc. 150-250 HB  Fracture resistance AH120 MM 328 - 820 0.002 - 0.012
) , 150 - 250 HB First choice T1215 MM 328 - 1148 0.002 - 0.010
Ductile cast iron
SR 150 - 250 HB  Fracture resistance AH120 MM 262 - 656 0.002 - 0.012
Titanium alloy _ : ! _ _
S TLBALAV etd, 40 HRC First choice AH3135 MM 98 - 197 0.002 - 0.008
Hfat resistant alloy - 40 HRC First choice AH120 MM 33-131 0.002 - 0.006
nconel718, etc.
H Ha’ﬁ?gegt CStee' 40 - 50 HRC First choice AH3135 MM 262 - 427 0.002 - 0.006
Ha’%‘;"i‘fjtee' 50 - 60 HRC First choice AH120 MM 164 - 230 0.001 - 0.003
I Tool offset
Approach
angle - . . . . . . .
To eliminate uncut amount in face milling operation, adjust the programming according to the offset (L) listed below.
& RE S
SNMU120608HNEN-MM 0.031 0.055 0.051
70  BS | L SNMU120612EN-MM 0.047 - 0.067
g SNMU120620EN-MM 0.079 - 0.098
DCX _

The following table shows the amount left over cut (t) when the cutter is considered as a shoulder milling cutter.

t e
A ap (in)

| 0.039 0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354 0.374

/9 | % SNMU120608HNEN-MM 0.0004 0.0016 0.0020 0.0020 0.0028 0.0035 0.0055 0.0079 0.0106 0.0106

\ SNMU120612EN-MM - 0 0 0.0004 0.0008 0.0020 0.0035 0.0059 0.0087 0.0098

SNMU120620EN-MM - 0 0 0 0.0008 0.0020 0.0035 0.0059 0.0087 0.0098

H068 www.tungaloy.com/us




DOPENT

TENO9R

70° face mill, with screw clamp system, for double sided pentagonal inserts
GAMP=-6°,GAMF=-10°~-2°

- - DCSFMS g @

| .5 DCONMS| 4
3 ¥ ) 2
| -

Q ‘/di
) Right hand (R) shown.
APMX TSN DCX CICT DCSFMS LF  DCONMS CBDP KWW b WT (Ib) Air hole  Insert “};';g'
TENO9R200UO075A03  0.262 2000 2.240 3 1693 1575 0750 0750 0315 0197 0300 With PNU005.. A
TENO9R200U0075A04 0.252 2.000 2.240 4 1693 1.575 0.750 0.750 0.315 0.197 0.300 With PN*U0905... A
TENO9R200U0075A06 0.252  2.000 2.240 6 1693 1575 0750 0.750 0.315 0197 0.300 With PN*U0905... A
TENO9R250U0075A04 0.252 2.500 2.740 4 1693 1.575 0750 0.750 0.315 0197 0.500 With PN*U0905... A
TENO9R250UO075A06  0.252 2500 2740 6 1693 1575 0750 0750 0315 0197 0500 With ~ PNU005.. A
TENO9R250U0075A08 0.252 2.500 2.740 8 1693 1.575 0.750 0.750 0.315 0.197 0.500  With PN*U0905... A
TENO9R300U0100A04 0.252  3.000 3.240 4 1.969 1.969 1.000 1.024 0.374 0.236 0.900 With PN*U0905... A
TENO9R300U0100A07 0.252  3.000 3.240 7 1.969 1.969 1.000 1.024 0.374 0.236 0.900 With PN*U0905... A
TENO9R300UO100AT0 0252  3.000 3240 10 1969 1969 1000 1024 0374 0236 0900 With PNU005. A
TENO9R400U0150A05 0.252  4.000 4.240 5 3.150 1.969 1.500 1.378 0.626 0.394 1.300  With PN*U0905... B
TENO9R400U0150A08 0.252  4.000 4.240 8 3150 1.969 1.500 1.378 0.626 0.394 1.300  With PN*U0905... B
TENO9R400U0150A12 0.252  4.000 4.240 12 3150 1.969 1.500 1.378 0.626 0.394 1.400 With PN*U0905... B
TENO9RS00UOT50A06  0.252 5000 5240 6 3150 2480 1.500 1457 0626 0394 2600 With PN'U0905. B
TENO9R500U0150A10 0.252 5.000 5.240 10 3.150 2.480 1.500 1.457 0.626 0.394 2700  With PN*U0905... B
TENO9R500U0150A16 0.252  5.000 5.240 16 3150 2.480 1.500 1.457 0.626 0.394 2.900 With PN*U0905... B
TENO9R600U0200A07 0.252 6.000 6.240 7 3.937 2480 2.000 1.496 0.748 0.433 4.400 Without PN*U0905... B
TENO9RGOOUO200A12 0252  6.000 6.240 12 3937 2480 2000 1496 0748 0433 4600 Without PN'U0905.. B
TENO9R600U0200A20 0.252  6.000 6.240 20 3.937 2480 2.000 1.496 0.748 0.433 4.900 Without PN*U0905... B

SPARE PARTS & , f & /

P

[}

. =

Designation Clamping screw Grip Lubricant S(g%!(ilgﬁgl”;%gg)“ Torx bit 8

TENO9R200..., 250... CSTR-4L100 H-TBS M-1000 (C0.375X1.125H) BT15S 8’

TENO9R300... CSTR-4L100 H-TBS M-1000 (C0.500X1.375H) BT15S8 g
TENO9R400..., 500... CSTR-4L100 H-TBS M-1000 (TMBA-0.750H) BT15S8
TENO9R600... CSTR-4L100 H-TBS M-1000 - BT15M

*Recommended clamping torque : CSTR-4L100 = 2.58 Ibs-ft

Bl Arbor type

Arbor type A Arbor type B
_ DCSFMS _
DEONWS ~ BEoS =
KM 'y KWW 1
P 4 It W ‘ | [
Ko} Ke]

(==t

CBDP

Reference pages: Inserts — H070, Standard cutting conditions — H071
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DOPENT

EENO9

70° face endmill, shank type, with screw clamp system, for double sided pentagonal inserts
GAMP=-6°,GAMF=-2°~-10°

“@

Face Milling

o

[ apmx IS bCex CICT DCONMS LS LH LF  WT(Ib) Airhole Insert
EEN09R125U0125W03 0.252 1.250 3 1.250 1.250 2.280 1.500 3.780 0.700 With PN*U0905...
EENO9R150U0125W04 0.252 1.500 4 1.500 1.250 2.280 2.000 4.280 0.700 With PN*U0905...
SPARE PARTS @ f /

Designation Clamping screw Lubricant Wrench

EEN09 CSTR-4L100 M-1000 T-15D

*Recommended clamping torque : CSTR-4L100 = 2.58 Ibs-ft

I INSERT
PN*U0905GNEN-MJ (Neutral) PNCUO0905GNER-MJ (Righthand) ~PNCUQ0905-ML (Neutral)

IC IC S IC
“;\y \;\Q i e“ﬁ
58S RE BS,| |2 RE Bs || \RE

PNCUO0905-AJ (Right hand) PNCUO0905-W (Right hand)

Approach
angle

" ®oig@oat

/0 -Steel Y * K
M Stainless Y| Y| e i\(
85° - Cast iron * Pid b 4B ¢
- Non-ferrous *
88" - Superalloys A * Y% % : First choice
- Hard materials ¥ : Second choice
Coated Cermet] Uncoated
90 . : o O v g o
Designation RE APMX,‘E IQ - © g = ﬁ N ° LE| S | IC | BS
$332FrpR2 E
PNMUO905GNEN-MJ 0.031/0.252 | @ [ ] o [ J 0.350 | 0.236 | 0.480 | 0.055
PNCU0905GNEN-MJ 0.031/0.252 | @ [ ] [ J ([ J 0.350 | 0.236 | 0.480 | 0.055
PNCU0905GNER-MJ 0.031(0252| @ @ @ o [ J [ ) 0.350 | 0.233 | 0.480 | 0.055
PNCU0905GNEN-ML 0.031|0.252 [ ] 0.350 | 0.235|0.480 | 0.055
PNCU0905GNFR-AJ 0.031|0.252 o 0.350 | 0.246 | 0.480 | 0.055
PNCU0905GNER-W 0.031|0.079 [ ] - /0.233]0.480|0.150

@ : Line up

Reference pages: Standard cutting conditions — H071
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I STANDARD CUTTING CONDITIONS

1SO Workpiece materials Harﬁgess
200 - 300 HB
Low carbon steels 200 - 300 HB
1015, etc. 200 - 300 HB
200 - 300 HB
150 - 300 HB
. High carbon steels, alloyed steels 150 - 300 HB
1045, etc.
046, te 150 - 300 HB
150 - 300 HB
30 - 40 HRC
Prehardened steel
NAK80, PX5, etc. 30 - 40 HRC
30 - 40 HRC
-200 HB
Stainless steel
M S30400, etc. -200 HB
-200 HB
Gray cast irons 150 - 250 HB
. No.250B, No.300B, etc. 150 - 250 HB
Ductile cast iron 150 - 250 HB
60-40-18, etc. 150 - 250 HB
Aluminum alloys
Si<13% =
Aluminum alloys
Si=>13% =
Titanium alloys - 40 HRC
Ti-6AI-4V, etc.
S roRrHt ete - 40 HRC
Heat-resistant alloys 40 HRG

Inconel 718, etc.

- Remove excessive chip with an air blast to prevent chip jamming.
- Use water-soluble coolant to avoid built-up edge in case extreme
welding occurs on cutting edges. (ex. aluminum machining).

- For the operation with depth of cut which varies (ex. casting skin) and machining

Selection
criteria

First choice
Low cutting force
Wear resistance

Surface quality

First choice
Low cutting force
Wear resistance

Surface quality

First choice
Low cutting force
Wear resistance

First choice

Fracture resistance
Wear resistance
First choice
Fracture resistance
First choice
Fracture resistance

First choice

First choice

First choice

Fracture resistance

First choice

- Cutting conditions may be limited depending on machine power, workpiece rigid-

Recommended

grade
AH3135

AH3135
T3225
NS740

AH3135

AH3135
T3225
NS740

AH3135

AH3135
T3225

AH3135

AH3135
T3225
T1215
AH120
T1215
AH120

TH10
TH10
AH3135
AH3135

AH725

Chip-
breaker

MJ
ML
MJ
MJ
MJ
ML
MJ
MJ
MJ
ML
MJ
ML
MJ
MJ
MJ
MJ
MJ
MJ
AJ
AJ
ML
MJ

MJ

Cutting speed Feed per tooth

Vc (sfm) fz (ipt)
330 - 820 0.004 - 0.024
330 - 820 0.004 - 0.012
660 - 1150 0.004 - 0.012
330 - 820 0.004 - 0.012
330 - 820 0.004 - 0.014
330 - 820 0.004 - 0.012
590 - 990 0.004 - 0.012
330 - 820 0.004 - 0.012
330 - 660 0.004 - 0.012
330 - 660 0.004 - 0.010
490 - 820 0.004 - 0.010
330 - 660 0.004 - 0.012
330 - 660 0.004 - 0.014
330 - 820 0.004 - 0.012
460 - 820 0.004 - 0.024
490 - 280 0.004 - 0.024
330 - 660 0.004 - 0.024
390 - 720 0.004 - 0.024
1640 - 4921 0.004 - 0.020
490 - 1640 0.004 - 0.020
98 - 197 0.004 - 0.016 403
=
98 - 197 0.004 - 0.016 8
66 - 164 0.002 - 0.004 g
E

ity, and spindle output. When the cutting width, depth or overhang length is large,
set Vc and 1z to the lower recommended values and check the machine power

of workpiece materials with interrupted surface, the feed (fz) should be set to the

lower recommended value shown in the above table.

and vibration.

l Installation of inserts on an extra close-pitch cutter

@ On an extra close-pitch cutter, the screw hole of an insert
pocket is placed at an angle.

® | eave a gap between the insert and pocket when starting to
fasten the screw on the cutter body as shown in Fig. A.

@ After fastening the screw, please ensure that there is no gap
between the cutter body and insert. (Fig. B)

l Notes for using wiper inserts

® \When fine surface finish is required, wiper insert
PNCUO905GNER-W is recommended.
® Attach the insert with its notch on the top, as shown in Fig. C.

Leave a gap
when starting
to fasten the
SCrew.

® Also, make sure that the mark of the insert is located at the bottom

of the cutter body, as shown in Fig. D.
® The wiper insert has two corners available (Fig. D).

Do not use the other corners as the cutter body may be broken.

v

*

Notch

|, Cutting

edge

I~
Mark
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PEED
CERAMICSMILL
TFMRN
Face milling cutter for high temperature alloy applications, Tool dia. 22.000" - 3.000"

GAMP = -7°, GAMF = +15°

(2]
£ n | 4=
=
[0
O
i
[
-
Y
APMX
Arbor
DCX CICT DCONMS LF DCSFMS WT(lb) Insert type
TFMRND2.00-12-4Z-FL  0.080 1.528 2.000 4 0.750 2.000 1.770 0.88 RNGN120700... A
TFMRND2.50-12-5Z-FL 0.080 2.000 2.500 5 1.570 1.969 0.750 0.99 RNGN120700... A
TFMRNDS3.00-12-5Z-FL 0.080 2.500 3.000 5) 1.750 1.969 1.000 2.07 RNGN120700... A
Arbor
APMXx [T DCcx  CICT DCONMS LF  DCSFMS WTikg) Insert oo
TFMRN563-22R-12FL 2 50.35 63 5) 22 50 47 0.6 RNGN120700... A
TFMRN580-27R-12FL 2 67.37 80 5 27 50 58 0.9 RNGN120700... A
SPARE PARTS & & @
Designation Clamp Screw Snap ring
TFMRND..., TFMRN... CCL-5S-F CLS3C CSR2

Bl Arbor type

Arbor type A

_ DCSFMS _
DCONMS
KWW
=

1§
[ ] I
Approach
angle

10:20
el

45,

)

b,

CBDP

70;

85°

88’

[0)

Reference pages: Inserts, Standard cutting conditions — H073
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Il INSERT
RNGN-E/T1

- Steel
M Stainless
- Cast iron
- Non-ferrous
- Superalloys * | %
- Hard materials % : First choice
Ceramic
: : APMX| Ed IC| S
Designation . g€ |9 g . )
9 (in) | prepr | 8 (in) | (in)
n n
(2 =
RNGN120700-E 0.080 E o 0.500(0.3125
RNGN120700-T1 0.080| T1 o 0.500(0.3125
RNGN120700-E 0.080 E (] 0.500(0.3125
RNGN120700-T1 0.080 T o 0.500(0.3125
* Types of cutting edge preparations @®: Line up
E: Low cutting force T1: Strong cutting edge
< 0:0039"
R0.0012" ’ \
H 20°
B STANDARD CUTTING CONDITIONS .
o)
=]
. . Cutting speed Feed per tooth Depth of cut (&)
ISO Workpiece materials Grades Ve (sfm) 2 (ipt) ap (in) >
TS200 1804 - 4265 0.002 - 0.008 0.004 - 0.079 g
Ni-based super alloys
. TS300 886 - 1804 0.002 - 0.008 0.004 - 0.079
TS200 1804 - 4921 0.002 - 0.008 0.004 - 0.079
Co-based super alloys
TS300 886 - 1804 0.002 - 0.008 0.004 - 0.079
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TUNGMILL

TAW13
30° - 45° face mill, with screw clamp system, for SWMT/SWGT13 inserts

GAMP=+17°~+20°,GAMF=-16°~-11°

g DCSFMS L% @
3 7
©
8

Right hand (R) shown.
. Arbor
T DCX CICT DCSFMS LF  DCONMS CBDP KWW b WT (Ib) Airhole Insert 'type
TAW13R200U0075A03 2.000 3 2.510 1.693 1.575 0.750 0.750 0.315 0.197 0.880 With SW*T13.. A
TAW13R200U0075A04 2.000 4 2.510 1.693 1.575 0.750 0.750 0.315 0.197 0.880 With SW*T13... A
TAW13R200U0075A05 2.000 5 2.510 1.693 1.575 0.750 0.750 0.315 0.197 0.880 With  SW*T13.. A
TAW13R300U0100A04 3.000 4 3.510 1.969 1.969 1.000 1.020 0.374 0.236 1.980 With SW*T13... A
TAW13R300U0100A06 3.000 6 3.510 1.969 1.969 1.000 1.020 0.374 0.236 1.980 With ~ SW'T13.. A
TAW13R300U0100A08 3.000 8 3.510 1.969 1.969 1.000 1.020 0.374 0.236 1.980 With SW*T13... A
TAW13R400U0150A05 4.000 5 4.520 3.150 1.969 1.500 1.378 0.626 0.394 3.750 With  SW*T13.. B
TAW13R400U0150A07 4.000 7 4.520 3.150 1.969 1.500 1.378 0.626 0.394 3.530 With  SW*T13.. B
TAW13R400U0150A10 4.000 10 4.520 3.150 1.969 1.500 1.378 0.626 0.394 3.750 With ~ SW*T13... B
TAW13R500U0150A06 5.000 6 5.510 3.150 2.480 1.500 1.457 0.626 0.394 6.170 With SW*T13.. B
TAW13R500U0150A08 5.000 8 5.510 3.150 2.480 1.500 1.457 0.626 0.394 5.950 With ~ SW*T13.. B
TAW13R500U0150A12 5.000 12 5.510 3.150 2.480 1.500 1.457 0.626 0.394 6.170 With ~ SW*T13.. B
TAW13R600U0200A07 6.000 7 6.510 3.937 2.480 2.000 1.500 0.748 0.433 9.040 Without SW*T13... B
TAW13R600U0200A10 6.000 10 6.510 3.937 2.480 2.000 1.500 0.748 0.433 8.600 Without SW*T13... B
TAW13R600U0200A16 6.000 16 6.510 3.937 2.480 2.000 1.500 0.748 0.433 9.040 Without SW*T13... B
*Recommended clamping torque : CSPB-3.5 = 2.58 Ibs-ft
SPARE PARTS & f @ c@ = / (
Designation (@Clamping screw Lubricant (DShim screw Shell locking bolt Wrench Wrench 1
Approach TAW13R200... CSPB-3.5 M-1000 DTS5-3.5SS 0.375X1.125H FSSA1102 IP-15D P-3.5
angle TAW13R300... CSPB-3.5 M-1000 DTS5-3.5SS C0.500X1.375H FSSA1102 IP-15D P-3.5
TAW13R400..., 500... CSPB-3.5 M-1000 DTS5-3.58S TMBA-0.750H FSSA1102 IP-15D P-3.5
TAW13R600... CSPB-3.5 M-1000 DTS5-3.5SS - FSSA1102 IP-15D P-3.5

"%

(DShim screw @/(@Clampingscrew

Insert ——~ %

Bl Arbor type

Arbor type A Arbor type B
< DCSFMS DCSFMS
DCONMS ~ DCONNIS
lqvl/y' Iy KWW
P I W ‘ .
o) Nel

W=t

0

CBDP
CBDP

Reference pages: Inserts = H076, Standard cutting conditions — H077 - H078
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TUNGMILL

EAW13

30° - 45° face endmill, shank type, with screw clamp system, for SWMT/SWGT13 inserts
GAMP=4+17°~+20°, GAMF=-16°--11°

. 2@

° n
450 >
LF s )
~ . Right hand (R) shown.
P pex CICT DCONMS LS LH LF WT(kg) Airhole Insert
EAW13R025M25.0-02 25 39 2 25 80 35 115 0.4 With SW*T13...
EAW13R032M32.0-02 32 46 2 32 80 35 115 0.7 With SWT13...
EAW13R040M32.0-03 40 54 3 32 80 35 115 0.8 With SW*T13..
EAW13R050M32.0-03 50 63 3 32 80 40 120 1 With SW*T13...
EAW13R050M32.0-04 50 63 4 32 80 40 120 0.9 With SW*T13...
EAW13R063M32.0-04 63 76 4 32 80 40 120 1.1 With SW*T13..
EAW13R063M32.0-05 63 76 5 32 80 40 120 1.1 With SW*T13...
EAW13R080M32.0-04 80 94 4 32 80 40 120 1.5 With SWT13...
EAW13R080M32.0-06 80 94 6 32 80 40 120 1.4 With SW*T13..
SPARE PARTS & f @ = / (
Designation (3Clamping screw  Lubricant (DShim screw (2Shim Wrench Wrench 1
EAW13R025**~040** CSPB-3.5 M-1000 - - IP-15D -
EAW13R050**~080** CSPB-3.5 M-1000 DTS5-3.5SS FSSA1102 IP-15D P-3.5

*Recommended clamping torque : CSPB-3.5=3.5 N'm

(DShim sc:\:/%@f@cmmping screw
Insert %

Milling Cutter

Reference pages: Inserts — H076, Standard cutting conditions — H077 - HO78
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I INSERT

SWMT13T3-MJ SWMT13T3-ML
S
ic R s,
g
% AN
8 RE
SWMW13T3 (Flat) SWMT13T3-HJ
S
IC < S
AN
ARE
SWMT13T3-MS SWGT13T3-MJ
&
ic X s,
AN
RE
SWGT13T3-AJ WWCW13T3AFER-WS
S S
S
IC S RE /ﬁy T
|
AN i AN
WWCW13T3AFFR-WS WWCW13T3AFFR-WD
RE S
Approach ﬁ/> 3
o Q
AN AN
' ‘ |}
454
- Steel DAg * * | Y *
M Stainless ¥* | Y % DA
- Cast iron * * % [k
- Non-ferrous * * *
- Superalloys ¥* | v DAe % : First choice
H Hard materials Y% : Second choice
Coated Cermet|Uncoated| PCD
coo®o 8 [
Designation RE APMX& & < 5= w3 - g 8 = IC| S |AN|BS
™ ™ - ™ !
ITIITICNS S o o |X
T IIIOEERRa |z |¥ |o
SWMT13T3AFPR-MJ 0.059|0.157 ® ® ® ©® [ BN BN BN} [ ] 0.54710.157 | 18.5 |0.079
SWMT13T3AFER-ML 0.059 | 0.098 | @ [ ] 0.547 10.157 | 18.5 |0.079
SWMW13T3AFTR 0.0590.197 | @ [ } e 000 [ ] 0.547 10.157 | 18.5 |0.079
SWMT13T3AFPR-HJ 0059|0079 ® @ ®@ @ [ BN BN BN ) 0.579]0.157 | 18.5 | 0.091
SWMT13T3AFPR-MS 0.039 | 0.157 [ BN BN ) 0.555(0.157 | 18.5 |0.079
SWGT13T3AFPR-MJ 0.059|0.157 | @ [ ] [ ] 0.54710.157 | 18.5 |0.079
SWGT13T3AFFR-AJ - 10157 [ ] [ ] 0.555|0.157 | 18.5 | 0.079
WWCW13T3AFER-WS 0.059| - [ ] [ ] 0.504 |0.157 | 18.5 [0.307
WWCW13T3AFFR-WS 0.059 - o [ ] 0.504 | 0.157 | 18.5 |0.307
WWCW13T3AFFR-WD - - [ ] 0.504 | 0.157 | 18.5 |0.307

@ : Line up
DX140 : 1 piece per package

HO76 Www.tungaloy.com/us




B STANDARD CUTTING CONDITIONS

Roughing (Depth of cut: > 0.039")

Cutting -
. . Lo speed Feed per tooth: fz (ipt)
ISO Workpiece materials Priorit Grade
P y ve (sfm) — My ML HJ MS Flat AJ
. . 0.002 - 0.002 - 0.008 - 0.004 - 0.002 -
. hirstichicico AH3135  330-890  4opp 0.010 0.024 0.010 0.012 -
Mild and
low carbon steels ) 0.002 - 0.008 - 0.002 -
1010, 1015, etc. Wear resistance T3225 490 - 300 0.012 - 0.024 - 0.012 -
< 180 HB
. 0.002 - 0.002 -
Surface quality NS740 330 - 980 0.009 - - - 0.009 -
. . 0.002 - 0.002 - 0.008 - 0.002 -
First choice AH3135 330 - 760 0.010 0.008 0.020 - 0.010 -
Carbon and
alloy steels . _ 0.002 - _ 0.008 - B 0.002 - B
1045, 4140, etc. Wear resistance T3225 490 - 910 0.010 0.020 0.010
< 300 HB
. 0.002 - 0.002 -
Surface quality NS740 330 - 760 0.008 - - - 0.008
. . 0.002 - 0.002 - 0.008 - 0.002 -
Die steels Flisiiahsies Mkl SESER g G 0.008 0.016 - 0.008 -
S PoC 0.002 0.008 0.002
<30 HRC ; - A0g2 = - A = - 002 = -
Wear resistance T3225 330 - 590 0.008 0.016 0.008
. . 0.004 - 0.008 - 0.004 -
Stainless steels First choice AREIEE DB - 0.020 0.008 - -
M s30400, 531600, etc. 0.004 0,004 0,003 0,004
<250 HB ; - o - b - d - - 5 h _
G e D LEZED S C Rt Ay 0.010 0.008 0.020 0.010
0.002 - 0.008 - 0.002 -
First choice T1215 590 - 980 - - -
Gray cast irons 0.010 0.024 0.010
No.250B, No.300B, etc. . 0.002 - 0.002 - 0.008 - 0.002 -
. Fracture resistance ~ AH120 490 - 820 0.010 0.008 0.024 - 0.010 -
0.002 - 0.008 - 0.002 -
First choice T1215 390 - 660 - - -
Ductile cast irons 0.010 0.024 0.010
60-40-18, 80-55-06, etc. : 0.002 - 0.002 - 0.008 - 0.002 -
Fracture resistance ~ AH120 330 - 590 0.010 0.008 0.024 - 0.010 -
Titanium alloys . . _ _ _ _ 0.004 - B ~
s Ti-BAI-4V, etc. First choice AH130 98 - 197 0.008
Heat-resistant alloys A f _ 0.002 - B _ _ B B
Inconel 718, etc. ARl Al S S E] 0.006
Aluminum alloys DS1100 _ _ B _ _ _ 0.002 -
Si<13 % - ksosF 200 -3281 0.008
Aluminum alloys DS1100 ~ ~ _ ~ _ B 0.002 -
. Si = 13% - ksosF ~ 260-980 0.008
DS1100 0.002 -
Copper alloys - KSO5F 660 - 1640 - - - - - 0.008

Milling Cutter

M Notes for use of HJ-type inserts

HJ-type inserts can be used for high feed machining.

When using the insert, care should be taken with the following:

e The maximum depth of cut is ap = 0.079". Select feeds within the above value.

¢ Do not use the HJ-type inserts with other types (such as MJ- and MS-types) in
the same body.

e The outer shape of the HJ-type insert is different from those of other types (such
as MJ- and MS-types), but the insert can be held in the same insert pocket.

1<

>
~
=
[S)
\
Q
©

»

Main Cutting edge

M Notes on use of wiper insert Face Cutting edge

e When requiring good surface finishes, use of a wiper insert
(WWCW13T3AF_ R-W_) is recommended. In general, installing
one wiper insert delivers superior surface finishes.

* When using the wiper insert, install the insert as shown in Fig. A.

If the insert is installed as shown in Fig. B, breakage of the insert
is inevitable and normal surface finish can not be obtained.
e The wiper insert must not be used together with HJ-type inserts

e The wiper insert has one wiping corner.

e The peripheral cutting edge of the wiper insert is retracted from
the edge of the normal inserts. Therefore, the feed per tooth (ipt)
of the normal insert following the wiper insert is double that of
other inserts.

e When using the wiper insert, depth of cut (ap) less than 0.039"
is recommended.

Fig. A Fig. B
' '
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Cutting Light cutting to finishing (Depth of cut: = 0.039")

. . . speed Feed per tooth: fz (ipt)
ISO Workpiece materials Priority Grade
ve (sfm) vy ML HJ MS Flat AJ
) ) 0.002 - 0.002 - 0.008 - 0.004 - 0.002 -
g Vild and First choice AH3135 330 - 890 0.010 0.008 0.024 0.008 0.010 -
- E low carbon steels 0.002 - 0.008 - 0.002 -
8 1010, 1015, etc. URERCHRENED  UeEEs 4ROl g - 0.024 - 0.010
[iis <180 HB
Surface quality ~ NS740  330-980  O0%2° - - - o002
) . 0.002 - 0.002 - 0.008 - 0.002 -
First choice AH3135 330 - 760 - -
o e 0.008 0.006 0.020 0.008
alloy steels . 0.002 - 0.008 - 0.002 -
1045, 4140, etc. Wearresistance  T3225  490-920  545g . 0.020 . 0.008
<300 HB
Surface quality NS740 330 - 760 8’88§ ) - - - 8'88? B -
) . 0.002 - 0.002 - 0.008 - 0.002 -
Die steels First choice AH3135 330 - 1590 0.007 0.005 0.016 = 0.007
H13, D2, etc. 0.002 0.008 0.002
<30HRC i _ ¢ - - o - - ° - -
Wear resistance T3225 330 - 590 0.007 0.016 0.007
) . 0.004 - 0.008 - 0.004 -
Setiless sk First choice AH3135 260 - 660 0.008 @ 0.020 0.007 S -
IV 30400, 531600, etc.
REEDGE Wear resistance ~ T3225 590 - 820 8'832 - 8'88‘7‘ . 8'8% . = 8'883 . -
) ) 0.004 - 0.008 - 0.004 -
First choice T1215 590 - 980 - -
Gray cast irons 0.008 0.024 0.008
No.250B, No.300B, etc. - - - -
. Fracture resistance  AH120 490 - 820 888; 888; 88;)2 - 888;
) . 0.004 - 0.008 - 0.004 -
First choice T1215 390- 660 - -
Ductile cast irons 0.008 0.024 0.008
60-40-18, 80-55-086, etc. - - - -
Fracture resistance ~ AH120 330 - 590 8882 888? 8822 = 8ggg
Titanium alloys 0.004 -
S Ti-6A-4V, etc. - UL U - - - 0.008 - -
Heat-resistant alloys 0.002 -
Inconel 718, etc. ) AH120 33 - 131 0.006 ) B ) ) )
Aluminum alloys DS1100 0.002 -
Si<13 % - ksosF 990 - 3281 - - - - - 0.008
Approach Aluminum alloys DS1100 0.002 -
angle . Si = 13% - ksosF ~ 260-980 - - - - - 0.008
DS1100 0.002 -
Copper alloys - KSO5F 660 - 1640 = = = = = 0.008
Notes: stainless steel, use a water soluble cutting fluid. In this case, use the AH130
- When cutting at a large depth of cut or a large cutting width, the cutting grade at speeds lower than vc = 330 sfm.
speed (vc) and feed (fz) should be set to the lower side of the values shown - When wet machining mild steels, carbon steels and alloy steels, use T3130
in the above table. at lower cutting conditions.
- Dry cutting (or air-blowing) is generally recommended. However, when - TAW13 type TAC mills cannot be used for axial-feed cutting such as
chips tend to excessively adhere to the cutting edges when machining ramping, plunging and drilling.
90
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TUNGSMILL

TPYDO6

Face mill for aluminum machining, for PCD inserts

GAMP = +9°, GAMF = +4°

. DCSFMS
DCON_ " P @
=

Y
APMX

APMX m DCX CICTDCSFMS LF DCON CBDP KWW b  WT (Ib) Air hole RPMX Insert
TPYD06U2.50B0.75R10  0.177 2.500 2.579 10 1.772 1575 0.750 0.750 0.315 0.197 1.340 With 19,000  YDENO060S...
TPYD0O6U3.00B1.00R16 ~ 0.177 3.000 3.079 16 2362 1.969 1.000 1.024 0.374 0.236 2.560 With 17,000  YDENO0603...
TPYDO6U4.00B1.25R22  0.177 4.000 4.079 22 2.756 1.969 1.250 0.827 0.500 0.315 4.300 With 15,000  YDENO060S...
TPYD0O6U5.00B1.50R26  0.177 5.000 5.079 26 3.543 2362 1.500 1.299 0.626 0.394 8.030 With 14,000  YDENO0603...
TPYD06U6.00B1.50R34  0.177 6.000 6.079 34 3.543 2.362 1.500 1.299 0.626 0.394 10.760 With 12,000  YDENO060S...

APMX mDCXCICT DCSFMS LF DCON CBDP KWW b WT(kg) Air hole RPMX Insert

TPYD06M063B22.0R10 4.5 63 65 10 45 40 22 20 10.4 6.3 0.57 With 19,000 YDENO603...
TPYD0O6M080B27.0R16 4.5 80 82 16 60 50 27 22 12.4 7 1.24 With 17,000 YDENO0603...
TPYD06J080B25.4R16 4.5 80 82 16 60 50 25.4 26 9.5 6 1.26 With 15,000 YDENO603...
TPYD06M100B32.0R22 4.5 100 102 22 70 50 32 25 14.4 8 1.78 With 14,000 YDENO0603...
TPYD06J100B31.7R22 4.5 100 102 22 70 50 31.75 32 12.7 8 1.76 With 12,000 YDENO0603...
TPYD06M125B40.0R26 4.5 125 127 26 90 60 40 32 16.4 9 3.48 With 17,000 YDENO0603...
TPYD06J125B38.1R26 4.5 1256 127 26 90 60 38.1 38 15.9 10 3.56 With 15,000 YDENO0603...
TPYD06M160B40.0R34 4.5 160 162 34 90 60 40 32 16.4 9 52 With 14,000 YDENO0603...
TPYD06J160B38.1R34 4.5 160 162 34 90 60 38.1 38 15.9 10 5.29 With 12,000 YDENO0603...
SPARE PARTS (o] & mg / & ( , @ @

Designation Insev;t;é)é:eking Weggsef\x(ing Adjusting cam Torx bit Camst(i:gig\t;ning Wrench Grip Shellblgl<t:king S(ge'clltilgﬁglir;)%gg)lt
TPYD06U2.50B0.75R10 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W - (C0.375X1.125H)
TPYDO06U3.00B1.00R16 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W - (C0.500X1.375H)
TPYD06U4.00B1.25R22 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W - -

TPYDO06U5.00..., 6.00... WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W - (TMBA-0.750H)
TPYD06M063B22.0R10 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W CM10X30H - B
TPYD06*080B2*.*R16 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W CM12X30H - g
TPYDO06*100B32.0R22 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W CM16X40H = (@]
TPYD06*100B31.7R22 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W TMBA-M16H - 8.’
TPYD06*125B**.*R26 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W  TMBA-M20H - =
TPYD06*160B**.*R34 WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 P-2 H-TB2W  TMBA-M20H - =

TUNGESMILL

EPYDOG6

Face endmill for aluminum machining, shank type, for PCD inserts
GAMP = +9°, GAMF = +4°

“P

€
2
J— o
x
28 -
APMX LS R
LF
APMx I8 DCX CICT DCONMS LF LH LS  WT (ib) Airhole RPMX Insert
EPYDO06U2.00C1.25R08 0.177 2.000 2.079 8 1.250 4.500 1.575 2.925 1.920 With 22,000  YDENO0603...
APMx SIS DCX CICT DCONMS  LF LH LS WT(kg) Airhole RPMX Insert
EPYD06M050C32.0R08 4.5 50 52 8 32 120 40 80 0.57 With 22,000  YDENO0603...
SPARE PARTS o] & (o] / & ( /

Designation Clamping screw Wedge fixing screw  Adjusting cam Torx bit Cam tightening screw ~ Wrench
EPYDO06... WF875N DS-5T AJCO08 BLDT10/S7-A SSHM4-4 R22) H-TB2W

Reference pages: Inserts, Standard cutting conditions — H080
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Face Milling

Approach
angle

10-20.

45,

70;

Il INSERT
YDENO0603PD(F/S)R-D

YDENO0603PDFR-WD

INSL

YDENO0603PDFR-BD

INSL

‘4—»
m.

- Steel

M Stainless

- Cast iron
- Non-ferrous *
- Superalloys

- Hard materials

INSL

S s
LE‘n’n’i
!
.g-ﬂ

% : First choice
¥ : Second choice

PCD
Designation APMX gl"’eg: =) W1 |INSL| S | BS | LE
%
o
YDENO603PDFR-D 0.177 |Without| @ 0.375|0.500 | 0.122 | 0.087 | 0.256
YDENO603PDSR-D 0.177 | With | @ 0.375|0.500 | 0.122 | 0.087 | 0.256
YDENO603PDFR-WD - ithout| @ 0.364|0.504 [0.122 | 0.177 | -
YDENO603PDFR-BD - With | @ 0.364 | 0.508 | 0.122 | 0.157 | -
Tungaloy provides refurbishing service for these inserts upon request. @ : Line up

I STANDARD CUTTING CONDITIONS

ISO Workpiece material Grade Designation
Cast aluminl‘Jm alloy / Die-cast DX110 YDENO603PDFR-D
Si<13%
Cast aluminum alloy / Die-cast DX110 YDENO603PDFR-D
. Si> 13%
Aluminum alloy DX110 YDENO0603PDFR-D
Copper alloy DX110 YDENO0603PDFR-D

- The values in the above list are of standard recommendations and may require adjustments in consideration
with cutting depths and/or workpiece/machine rigidity.

- Use wiper inserts (-WD) for better surface requirements and deburring inserts (-BD) to remove burrs.

- Always use wet cutting (emulsion coolant) for machining aluminum or copper alloys.

H080 www.tungaloy.com/us

Cutting speed

Ve (sfm)

1640 - 13123

656 - 2625

1640 - 13123

656 - 1640

1 piece per package

Feed per tooth
fz (ipt)
0.002 - 0.008
0.002 - 0.008

0.002 - 0.008

0.002 - 0.008




TFE

TFE12R

86° face mill for aluminum machining, with screw clamp system, for positive square inserts

PR
€ o

Apmx G ciCT DCSFMS  LF

TFE12300RU 0.315 3.000 4 1.970 1.380
TFE12400RU 0.315 4.000 6 1.970 1.380
APMX CICT DCSFMS LF

TFE12063R 8 63 3 45 35
TFE12080R 8 80 4 50 35
TFE12100R 8 100 6 50 35
TFE12125R 8 125 6 50 35
SPARE PARTS & f

Designation Clamping screw Lubricant
TFE12300RU, TFE12400RU CSPB-4S M-1000

TFE12063R CSPB-4S M-1000

TFE12080R, TFE12100R,
TFE12125R CSPB-4S M-1000

*Recommended clamping torque : CSPB-4S = 2.58 Ibs*ft, 3.5 N-m

Clamping

screw

EFE12RU

GAMP = +13°, GAMF = +7°

DCSFMS am
DCONMS [ @
Io! i
' \
%A \ =
By 4/ 5 1\85'5 =
| o'y x|
& Air through type
DCONMS CBDP KWwW b WT (Ib) Air hole Insert
1.000 0.964 0.375 0.236 0.880 With SEG*12X4...
1.000 0.964 0.375 0.236 1.340 With SEG*12X4...
DCONMS CBDP Kww b WT(kg) Air hole Insert
22 19 10 6 0.34 With SEG*12X4...
25.4 24.5 9.5 6 0.45 With SEG*12X4...
254 24.5 9.5 6 0.59 With SEG*12X4...
25.4 24.5 9.5 6 0.9 With SEG*12X4...

& /

Shell locking bolt Wrench
TMBA-0.500H IP-15D
CM10X30H IP-15D
TMBA-M12H
TMBA-0.500H Lol

Milling Cutter

86° face endmill for aluminum machining, shank type, with screw clamp system, for positive square inserts

Apmx [EEE  cicT  DCONMS

EFE12200RU 0.315 2.000 3 0.750

SPARE PARTS & L Ve
Designation Clamping screw Lubricant Wrench
EFE12000RU CSPB-4S M-1000 IP-15D

*Recommended clamping torque : CSPB-4S = 2.58 Ibs-ft

Insert

Clamping
screw

GAMP = +13°, GAMF = +7°

“@

i
[
DCONMS"®

i
APMX ‘
‘ﬁgs . s
LF _
Air through type
LS LH LF WT (Ib) Air hole Insert
2.362 1.375 3.406 0.77 With SEG*12X4...

Reference pages: Inserts — H083, Standard cutting conditions — H084
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Face Milling

Approach
angle

TFE

TFE12R...-...A

86° face mill for aluminum machining, with screw clamp system, for positive square inserts

TFE12R080M25.4-06A
TFE12R080M27.0E06A
TFE12R100M25.4-08A
TFE12R100M27.0E08A
TFE12R125M31.7-10A

GAMP = +13°, GAMF = +7°

DCSFMS
DCONMS - @
N L - \KWW
Y = S
& e
S ﬁ%\r
' = 85.5", ~
¢ SE=
! Ofd vy | v
B DC . E .
| == Air through type
APMX CICT DCSFMS LF DCONMS CBDP KWW b  WT(kg) Airhole Insert
8 80 6 50 40 25.4 26 9.5 6 0.70 With SEG*12X4...
8 80 6 55 40 27 22 12.4 7 0.69 With SEG*12X4...
8 100 8 50 40 25.4 26 9.5 6 1.15 With SEG*12X4...
8 100 8 55 40 27 22 12.4 7 1.1 With SEG*12X4...
8 125 10 70 50 31.7 32 12.7 8 2.24 With SEG*12X4...
8 125 10 70 50 32 28.5 14.4 8 2.14 With SEG*12X4...

TFE12R125M32.0E10A

SPARE
PARTS

Designation Clamping screw Adjustable Wedge

TFE12R*A CSTB-4

& © 7 p &L (/

Wrench
P-2.5T

Lubricant  Shell locking bolt Right-left screw
TMBA-M12H
FW-701R M-1000  1\1BA 0 500+ MCS520-2.5

*Recommended clamping torque : CSTB-4 = 3.5 N-m

Bl |nsert setting procedure - adjustable-type TFE face milling cutter

@ Cleaning insert pockets

v

Remove all the inserts. Use

air pressure to thoroughly
clean the pockets of dust
and chips.

@ Loosening wedges

ccw, ”C“W TN

CW rotation

- Insert screw tightens
- Wedge slides in

- Insert lifts up

CCW rotation
- Insert screw loosens
- Wedge slides out

- Insert lowers

Use the included key for wedge adjustment
to loosen all the wedges so that they do not
exceed the cutter’s outer diameter.

© Axial height adjustment of inserts

Mount the cutter in Step (3 on the setting fixture of
the pre-setter. Determine the highest insert, and, while
carefully monitoring each insert’s axial position, rotate
the wedge screw in the CW direction to raise the insert
in the axial direction, as close as possible to that of the
highest insert. Repeat this procedure for all inserts.

Note:

Since the insert is clamped, loosening the wedge
screw will not bring down the insert. To lower insert
height, both the insert and wedge screws need to
be loosened. Start the adjusting procedure for this
insert again from Step 1.

After final tightening of all insert screws, measure to
ensure all inserts are at the desired axial heights. If
necessary, further tighten any wedge screws in the CW
direction for the final few microns. For inserts exceeding
the required runout, re-start the adjustment procedure
from Step (D .

Note:

Do not re-tighten the insert screw after insert
adjustment is completed. Additional tightening may
weaken wedge clamping torque.

Wrench 1
T-15LB

Clamping
screw

Adjustable

Right-left
screw

© Clamping inserts for adjustments

A B BE
S S ) ){‘
Y é:bt’

Place the insert in the pocket and lightly tighten the clamping screw
with the included key. Suggested method: Tighten the screw first with
the straight end of the key (Fig A) until finger tight, then use the angled
end to further tighten the screw for insert steadiness (Fig B). Do NOT
fully tighten the screw at this moment as this procedure is prior to insert
adjustment. Repeat the procedure for all inserts.

@ Tighten insert screws
©, Tighten the insert clamping
‘E screw at 3.5 Nm, using the key
as shown to the left. Repeat
the procedure for all inserts.

€
4

Cautions:

(D Always clean all the insert pockets thoroughly of dust and chips.

Any objects present in the pocket may shift the insert’s position during
machining and cause poor surface finishing quality.

(@ Always loosen the wedge screw before installing the insert as
described in Step @ . If the wedge is left tightened in the cutter, the
adjustment range of the wedge will be limited, and insert height may not
be as freely adjustable as possible.

(@ With a finger, firmly press and hold the insert into the wedge while
tightening the insert screw. If the insert is not in contact, the wedge has
to be driven until the gap in between is closed, with no actual insert
movement.

@ Loosening the wedge will not lower the insert. When the insert height
exceeds the desired setting during adjustment, loosen both the insert
and wedge screws and re-start the adjustment procedure from Step (D .
If the insert slides downward when the wedge screw is loosened, the
clamping torque of the insert screw is too low. Tighten the insert screw
with a slightly higher torque. Suggested clamping method: First use the
straight end of the key to tighten the screw until finger tight, then switch
the key to the angled side and turn an additional 45°.

(® Do not exceed the recommended clamping torque when fixing the
insert. This may damage or fracture the insert screw.

Reference pages: Inserts — H083, Standard cutting conditions — H084
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Il INSERT
SEGW12X4ZEPR / ZEFR SEGT12X4-Ad

Milling Cutter

* *
M  Stainless *
Cast iron * *
Non-ferrous * * *
- Superalloys
- Hard materials % : First choice J

Coated Cermet|Uncoated| PCD | CBN

o

Designation APMX|K @ S S = = o IC | LE| S | BS

™ = N~ o - <

I I ®» [2) n x x

< < 0 =2 X () m
SEGW12X4ZEFR 0.315 [ ] 0.500 | 0.500 | 0.157 | 0.071
SEGW12X4ZEPR 0315| @ @ [ ] 0.500 | 0.500 | 0.157 | 0.055
SEGT12X4ZEFR-AJ 0.315 [ ] [ ] 0.500 | 0.500 | 0.157 | 0.071
SEGW12X4ZEFR-D 0.138 0.500 | 0.500 | 0.157 | 0.071

SEGW12X4ZEFR-WD -
SEGW12X4ZEFR-BD -
2QP-SECW12X412ZETR 0.059
1QP-SECW12X4ZETR-W -
1QP-SECW12X4ZETR-B -

0.504 | 0.488 | 0.157 | 0.079
0.516|0.488 | 0.157 | 0.071
0.500 | 0.500 | 0.157 | 0.035
0.508|0.484 | 0.157 | 0.157
0.516|0.484 | 0.157 | 0.079

@ : Line up
DX140: 2 pieces per package
BX480: 1 piece per package

Tungaloy Ho83




Il How to put

each insert together

For general Accuracy of machining surface priority | Burr reduction priority
General insert SEGW12X4ZEFR-D DX140 o o o
2QP-SECW12X412ZETR BX480
_8 § Wi : SEGW12X4ZEFR-WD DX140
= 2 iper insert - @) -
A s © 1QP-SECW12X4ZETR-W BX480
Q o) n n
S g | Wiperinsertfor | SEGW12X4ZEFR-BD DX140 o
g 2 . - —
g burr reduction | 1QP-SECW12X4ZETR-B BX480
1 or 2 wiper inserts in | General insert : Burr wiper insert
Number of Inserts by type All general cutter body =11
Accuracy of machining surface (roughness and undulation) A O @)
Burr of machining surface A O ©
. . . . Cutting speed Feed per tooth
1ISO Workpiece material Grade Designation Ve (sfm) 2 (ipt)
. Carbon steels and alloy steels AH120 SEGW12X4ZEPR 330 - 590 0.001 - 0.006
<300HB NS740 SEGW12X4ZEPR 330 - 590 0.001 - 0.006
M SRR SRR AH140 SEGW12X4ZEPR 260 - 590 0.001 - 0.006
< 250HB
Grey and ductile cast irons AH120 SEGW12X4ZEPR 330 - 650 0.001 - 0.006
. Grey cast iron BX480 2QP-SECW12X412ZETR 2625 - 4921 0.002 - 0.012
Ductile cast irons BX480 2QP-SECW12X412ZETR 1640 - 2625 0.002 - 0.008
Cast aluminum alloy / Die-cast KSO05F SEGT12X4ZEFR-AJ 650 - 4900 0.001 - 0.008
Si<13% DX140 SEGW12X4ZEFR-D 650 - 4900 0.001 - 0.008
Cast aluminum alloy / Die-cast KSO5F SEGT12X4ZEFR-AJ 260 - 650 0.001 - 0.008
Anproach Si = 13% DX140 SEGW12X4ZEFR-D 650 - 1650 0.001 - 0.008
Aluminum alloy KSO05F SEGT12X4ZEFR-AJ 650 - 4900 0.001 - 0.008
. (JIS 1000, 3000, 5000 and 6000 types)
Tensile strength < 350 N/mm?2 DX140 SEGW12X4ZEFR-D 650 - 4900 0.001 - 0.008
Aluminum alloy KS05F SEGW12X4ZEFR 650 - 4900 0.001 - 0.008
(JIS 2000, 4000, and 7000 types)
Tensile strength > 350 N/mm?2 DX140 SEGW12X4ZEFR-D 650 - 4900 0.001 - 0.008
KSO05F SEGT12X4ZEFR-AJ 650 - 1640 0.001 - 0.008
Copper alloy
DX140 SEGW12X4ZEFR-D 650 - 1640 0.001 - 0.008
85° Notes: ¢ When milling aluminum and copper alloys, use of a water soluble cutting
¢ In milling aluminum and copper alloys: fluid is recommended. When milling steels, cast irons, and stainless steels,
(1) For improved surface finish, use together with wiper insert dry cutting is recommended.
SEGW12X4ZEFR-WD
(2) For reducing burr occurrence, use together with deburring inserts ¢ When the length-to-diameter overhang ratio of the tool (L/D) exceeds 3, re-
SEGW12X4ZEFR-BD duce cutting speed and feed to 70 to 80% of the values given in the table.
90
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DD

DPDO09
Light weight mill for aluminum machining, for PCD inserts

GAMP = +8.5°, GAMF = +3° ~ +5°

DCSFMS 44
“DCONMS ™|
2 L Kww

' 3
£

“p)

CBDP

L APMX
LF

lw)
8
87
[Ce)
°o

APmx TSN CICT DCSFMS LF  DCONMS CBDP KWW b WT(kg) Airhole Insert
DPDO09080R 7 80 4 50 41 25.4 23 9.5 6 0.8 With YDENO0905...
DPD09080RB 7 80 6 50 41 25.4 28.5 9.5 6 0.82 With YDENO0905...
DPD09100R 7 100 6 50 B85 25.4 24.5 9.5 6 1.13 With YDENOQ905...
DPD09100RB 7 100 8 50 35 25.4 24.5 9.5 6 1.17 With YDENOQ905...
DPD09125R 7 125 6 50 35 25.4 24.5 9.5 6 1.7 With YDENOQ905...
DPD09125RB 7 125 10 50 35 25.4 24.5 9.5 6 1.77 With YDENOQ905...
DPDO09160R 7 160 8 60 52 31.75 40 12.7 8 3.28 With  YDENO9O5...
DPD09160RB 7 160 12 60 52 31.75 40 12.7 8 3.25 With YDENO0905...
SPARE PARTS & @ @ @ @@ /)\ /
Designation Clamping screw (2 Wedge fixing screw (3 Adjusting screw @ Helisert Shell locking bolt 1 Shell locking bolt2 Wrench1  Wrench 2
DPD09080R* FW-304R-T FDS-8ST-18 AJM5 LM5-0.8X1DNS - CM12X30H T-27T T-7F
DPD09100R* FW-304R-T FDS-8ST-18 AJM5 LM5-0.8X1DNS TMBA-0.500H - T-27T T-7F
DPD09125R* FW-304R-T FDS-8ST-18 AJM5 LM5-0.8X1DNS TMBA-0.500H - T-27T T-7F
DPD09160R* FW-304R-T FDS-8ST-18 AJM5 LM5-0.8X1DNS TMBA-M16H - T-27T T-7F

*Recommended clamping torque : FDS-8ST-18 = 10 N*m

@Wedge fixing screw
(DClamping screw

EDPD

EDPDO09
Light weight endmill for aluminum machining, shank type, for PCD inserts

Milling Cutter

GAMP = +8.5°, GAMF = +3°

@

-
R
|
DCONMS"

[a)
m
9" "LH LS
90° = LF -
APmx [ cicT DCONMS  BD LS LH LF  WT(kg) Airhole Insert
EDPD09063R 7 63 3 25 37 60 40 100 0.75 With YDENO0905...
SPARE PARTS @ @ @ ) /¢

Designation (@ Clamping screw (2 Wedge fixing screw (3 Adjusting screw @ Helisert Wrench1 Wrench 2

EDPDO09063R FW-304R-T FDS-8SST AJMS5 LM5-0.8X1DNS T-27T T-7F

*Recommended clamping torque : FDS-8SST = 10 N-m

@Helisert

v
,O_“I ®Adjusting screw

Insert
(@ Wedge fixing screw

(Clamping screw

Reference pages: Inserts, Standard cutting conditions — H086
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Face Milling

Approach
angle

404

I INSERT

YDENO905PDFR-D

YDENO0905PDFR-WD

YDENO905PDFR-BD

/
0.354,, 5
N
(%)
S Qg
=
- Steel
M Stainless
Cast iron
Non-ferrous *
S Superalloys Y : First choice
H Hard materials < : Second choice
PCD
Designation APMX| W1 |INSL| S | BS
—
x
(m)
YDENO905PDFR-D 0.276 | @ 0.488 | 0.594 | 0.224 -
YDENO905PDFR-WD - | @ 0.488|0.598 | 0.224 | 0.177
YDENO905PDFR-BD - [ ] 0.4880.598 | 0.224 | 0.177
Tungaloy provides refurbishing service for these inserts upon request. @: Line up
1 piece per package
I STANDARD CUTTING CONDITIONS
ISO Workpiece material Grade Designation Cutting speed Feed per tooth
Ve (sfm) fz (ipt)
Aluminumpeliovicastingsi&ldielcastings DX140 YDEN0905PDFR-D 500 ~ 4000 0.001 ~ 0.008
Si<13%
Al a”°ysf';a>3t1i;gs Lol DX140 YDENO905PDFR-D 650 ~ 1650 0.001 ~ 0.008
N -
Rolled aluminum alloys DX140 YDENO0905PDFR-D 1650 ~ 13000 0.001 ~ 0.008
Copper alloys DX140 YDENO0905PDFR-D 300 ~ 1650 0.001 ~ 0.008

Notes:

(1) When requiring improved surface finish, use the wiper insert together
with regular inserts YDENO905PDFR-WD.
(2) When requiring reduced burr occurrence, use the deburring inserts
together with regular inserts YDENO905PDFR-BD.
(8) When using the cutter at speeds over 1500m/min, use an arbor or tool-
holder balanced to within G16.

Il How to put each insert together

(4) Wet cutting, using a water soluble cutting fluid, is recommended.
(5) When the length-to-diameter overhang ratio of the tool (L/D) exceeds 3,
reduce cutting speed and feed to 70 to 80% of the values given in the

table.

For general Accuracy of machining surface priority Burr reduction priority
t | General insert YDENO0905PDFR-D © © O
% Wiper insert YDENO0905PDFR-WD - © -
5 | Wiper insert for burr reduction YDENO905PDFR-BD - - ©
o . . . . . .
= 1 or 2 wiper inserts in General insert : Burr wiper insert
Q.
j=: Number of Inserts by type All general cutter body =11
(o] [0
g g g
3 2 2
2 £ =
o g I 5 &
=2 © E ®| =
ip . . . s = @ 5 sl <
Specification of insert setting g E S| sl 2
5] -% 0] T o] T
S T L o
w - l '}
- \ y ey \ T
Wiper insert g Wiper insert for Q
DC : Cutter diameter, ) g burt reduction g
- " DC : Cutter diameter DC : Cutter diameter
Accuracy of machining surface (roughness and undulation) A @) O
Burr of machining surface A O ©

H086 wWww.tungaloy.com/us




TMD4400RI-U
45° face mill, with wedge clamp system, for positive square inserts

GAMP = +15°, GAMF = -3°

01.260" <> |<>{01.063"

&

DCONMS y @
KWW a
ey & i
[ o) 1
U1
‘ A~B
DC :@I“
< BD - o Right hand (R) shown.
APmx [ cict BD LF DCONMS CBDP KWW b  WT(Ib) Insert
TMD4403RI-U 0.157 3.150 4 3.780 1.970 1.000 1.020 0.375 0.236 3.100 SD*N42.../SD*R1203...
TMD4404RI-U 0.157 3.940 5 4.530 2.480 1.500 1.260 0.500 0.315 5.500 SD*N42.../SD*R1203...
TMD4405RI-U 0.157 4.920 6 5.470 2.480 1.500 1.500 0.625 0.394 7.900 SD*N42.../SD*R1208...
TMD4406RI-U 0.157 6.300 8 6.510 2.480 2.000 1.500 0.750 0.433 12.300 SD*N42.../SD*R1203...
TMD4408RI-U 0157  7.870 10 8390 2480 2500  1.500  1.000 0551 19100  SD'N42../SD'R1203.
TMD4410RI-U 0.157 9.840 12 10.350 2.480 2.500 1.500 1.000 0.551 35.900 SD*N42.../SD*R1203...
TMD4412RI-U 0.157 12.400 14 12.870 2.480 2.500 1.500 1.000 0.551 55.400 SD*N42.../SD*R1203...
B Arbor type
TMD4408/10RI-U TMD4412RI-U
DCSEMS DCSFMS
04" a2
— [DCONMS .
iy DCONMS
T KWW,_|
A,
) J‘;’T — 1 HRRE: || L
,L 50.669" e B Sl ;‘:’
i ]
20.866" 00.699" | |M16 for eye bolt O
(o))
£
=

SPARE PARTS

Shell locking bolt

edge (Optional parts)

Designation (D Locator @ Wedge fixing screw (@ Locator fixing screw
WP440R

TMD4403RI-U LD440R FDS-8S CM4X0.7X14 P-4 (TMBA-0.500H)
TMD4404... TMD4405... LD440R FDS-8S CM4X0.7X14 WP440R P-4 (TMBA-0.750H)
TMD4408..., TMD4408... LD440R FDS-8S CM4X0.7X14 WP440R P-4 -

TMD4410..., TMD4412...
*Recommended clamping torque : FDS-8S = 5.9 Ibs-ft

Reference pages: Inserts — H088, Standard cutting conditions — H089
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Bl INSERT

SDCN/SDEN/SDKN 427
Regular edge Details of edge
SD*N42Z*N SDKN42ZTN16 SD*N42ZTN20 SDKN42ZTNCR
2 SDEN42ZTNCR
= g e
[0] 6) @@
- e W @
0.125"
SDCN42ZFN-DIA
SDCN42ZFN-DIA
)\%
S'\/
I,
SDKR42Z-MJ SDMR/SDKR 1203-MJ
SDKR42ZSR-MJ Details of edge . SD'R1203AETN-MJ Detalls of edge
with 3-dimensional chipbreaker with 3-dimensional chipbreaker SDMR1203AETN-MJ  SDKR1203AETN-MJ
R1.0 "} 0.(@;
S \%‘s K ;/>‘€& &
0 o
‘ 45 “"R1.0
ic_| 4° <IC,] ‘ 2
SDKR42Z-MS WDCN42ZFR-DIA
SDKR42ZPN-MS Details of edge Wiper edge
WDCN42ZFR-DIA
3\ %
& i .
CUNE
) ‘7
Approach ‘ INSL, 45
angle
* |k PAd A AdRAdD A d I A
M Stainless * * [ PAG
-Cast iron * Y|k
45/ - Non-ferrous * *
-Superalloys ¥* | 5% % : First choice
H Hard materials ¥¢ : Second choice
Coated Cermet |Uncoated | PCD
0
Designation PSR B8SI88Lw0wWaRew oo |2 IC |INSL| S | AN | BS
2228298 2% |X
IIIIIOEFERRZZ |5F |o
SDCN42ZFN 0.157 [ ] 0.500 - 0.125| 15° |0.047
SDCN42ZTN 0.157 ( BN ] { ] 0.500 - 0.125| 15° |0.047
SDCN42ZTN20 0.157 o 0.500 - 0.125| 15° |0.079
SDEN42ZFN 0.157 [ ] 0.500| - |0.125| 15° |0.047
SDEN42ZTN 0157 | @ @ ([ o 00 { BN ] [ ] 0.500| - |0.125| 15° |0.047
SDEN42ZTNCR 0157 | @ @ (BN ] o 0.500 - 0.125| 15° |0.063
SDEN42ZTN20 0.157 [ I J 0.500| - |0.125| 15° |0.079
SDKN42ZFN 0.157 [ ] 0.500| - |0.125| 15° |0.047
SDKN42ZTN 0157 ® © © © © ®© ® © ( BN ] [ ] 0.500| - |0.125| 15° |0.047
SDKN42ZTNCR 0.157 [ ] 0.500 - 0.125| 15° |0.063
SDKN42ZTN16 0.157 [ BN ) 0.500 - 0.125| 15° |0.063
SDCN42ZFN-DIA 0.079 () 0.500| - |0.125| 15° |0.047
SDKR42ZSR-MJ 0157 | @ @ ( BN ] ( BN ] 0.500 - 0.125| 15° |0.063
SDMR1203AETN-MJ 0.157 [ ] 0.500 - 0.125| 15° |0.063
SDKR1203AETN-MJ 0.157 o 0.500 - 0.125| 15° |0.063
SDKR42ZPN-MS 0.157 | @ ( BN ] 0.500| - |0.125| 15° |0.063
WDCN42ZFR-DIA 0.020 [ ] 0.480|0.616|0.125| 15° |0.193
@ : Line up

www.tungaloy.com/us
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B STANDARD CUTTING CONDITIONS

ISO Workpiece material Grade
NS740
Mild steels
Unhardened steels T3225
<180 HB
AH3135
NS740
. Carbon steels
Alloy steels T3225
<300 HB
AH3135
. AH3135
Die steels
< 30 HRC
T3225
. AH3135
M Stainless steels
<250 HB
T3225
. T1215
Cast irons
Ductile cast irons
AH120
Titanium alloys
s Ti-6Al-4V, etc. AH130
Superalloys
Inconel718, etc. AH120
. TH10
Aluminum alloys
Si<13%
DX140
Copper alloy TH10

Roughing (Depth of cut: APMX 0.059" ~ 0.157")

Finishing (Depth of cut: APMX 0.012 ~ 0.028")

Cutting speed Feed per tooth

Ve (sfm) fz (ipt)
492 ~ 820 0.004 ~ 0.008
492 ~ 1148 0.004 ~ 0.010
492 ~ 984 0.004 ~ 0.007
328 ~ 591 0.004 ~ 0.007
328 ~ 1050 0.004 ~ 0.009
328 ~ 656 0.004 ~ 0.010
328 ~ 492 0.004 ~ 0.006
328 ~ 820 0.004 ~ 0.006
262 ~ 591 0.006 ~ 0.010
492 ~ 230 0.006 ~ 0.009
328 ~ 820 0.004 ~ 0.008
328 ~ 656 0.004 ~ 0.010
98 ~ 197 0.004 ~ 0.008
33 ~ 131 0.002 ~ 0.006
656 ~ 3280 0.002 ~ 0.008
656 ~ 3280 0.002 ~ 0.007
656 ~ 1640 0.004 ~ 0.008

The above are the values for dry cutting of all materials except aluminum alloy.

Maximum depth of cut for DX140 SDCN42ZFN-DIA is 0.079".

Cutting speed Feed per tooth

Ve (sfm) fz (ipt)
492 ~ 820 0.004 ~ 0.010
492 ~ 1148 0.004 ~ 0.011
591 ~ 984 0.004 ~ 0.012
492 ~ 656 0.004 ~ 0.009
492 ~ 1050 0.004 ~ 0.010
492 ~ 656 0.004 ~ 0.012
328 ~ 492 0.004 ~ 0.008
328 ~ 820 0.004 ~ 0.008
328 ~ 656 0.006 ~ 0.011
656 ~ 820 0.006 ~ 0.010
328 ~ 820 0.004 ~ 0.010
328 ~ 656 0.004 ~ 0.012
98 ~ 197 0.004 ~ 0.008
33 ~ 131 0.002 ~ 0.004
1148 ~ 3280 0.004 ~ 0.012
1148 ~ 3280 0.004 ~ 0.008
656 ~ 1640 0.004 ~ 0.010

Milling Cutter

Tungaloy Ho089




TMD5400RI
45° face mill, with wedge clamp system, for positive square inserts

GAMP = +15°, GAMF = -3°

g 4
=
] o
o =)
[N m [V
Oy 5
ol
X
‘ i
- 2 .
> < Right hand (R) shown.
Apmx G cict BD LF  DCONMS CBDP KWW b WT(lb)  Insert
TMD5404RI-U 0.236 3.940 4 4.650 2.480 1.500 1.260 0.625 0.394 5.510 SD*N53Z...
TMD5405RI-U 0.236 4.920 5 5.590 2.480 1.500 1.500 0.625 0.394 8.160 SD*N53Z...
TMD5406RI-U 0.236 6.300 5 6.930 2.480 2.000 1.500 0.750 0.433 12.790 SD*N53Z...
TMD5408RI-U 0.236 7.870 8 8.500 2.480 2.500 1.500 1.000 0.551 19.840 SD*N53Z...
TMD5410RI-U 0.236 9.840 10 10.430 2.480 2.500 1.500 1.000 0.551 35.930 SD*N53Z...
TMD5412RI-U 0.236 12.400 12 12.990 2.480 2.500 1.500 1.000 0.551 55.560 SD*N53Z...

Il Arbor type

TMD5408RI-U..., TMD5412RI-U
TMD5410RI-U... DCSFMS
o7"
DCSFMS ~ e
e 24
o4 DCONMS
- DCONMS K W' "
KWW | T J AT
\ =
Tl ol I, JIAg -0‘%;\\ h
j Agi
e @) 20.866" 20.699" . M16 for eye bolt
> 00669 01.260" |ep| |=»|01.063"

Afee"  SPARE PARTS @ @ @ Ty} ) 6‘@

Shell locking bolt

Designation @ Locator @ Wedge fixing screw (@ Locator fixing screw 3 Wedge Wrench (Optional parts)
TMD5404..., TMD5405... LD540R FDS-8S CM4X0.7X20 WF500R TP-4 (TMBA-0.750H)
TMD5406..., TMD5408...,
45° TMD5410... TMD5412. . LD540R FDS-8S CM4X0.7X20 WF500R TP-4 -
[ *Recommended clamping torque : FDS-8S = 5.9 Ibs-ft

Reference pages: Inserts, Standard cutting conditions — H091
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I INSERT
SDCN/SDEN 53Z

SDKN53ZTN16
Details of edge

SD*N53Z*N SDENS53ZTN20

Details of edge

SDEN53ZTNCR
Details of edge

SDKN53ZTNCR
Details of edge

>>‘Q’&AN
21 @ ¢ .
ol sl
SDKR53-MJ
SDKR53ZSR-MJ
with 3-dimensional chipbreaker
o =
o | |
ic_| s
-Steel pAe * * [ pAe
M Stainless * | Y| Y
-Cast iron *
- Non-ferrous *
S  Superalloys ¥ : First choice
H Hard materials ¢ : Second choice
Coated Cermet | Uncoated
Designation PSS 8S 88 |8w |oo IC | S |AN|BS
ITIIs B8 |RE
<< <O - zZ Z O -
SDCN53ZTN 0.236 (AN J 0.625 [0.187| 15° |0.047
SDEN53ZFN 0.236 [ ) 0.625 [0.187| 15° |0.047
SDEN53ZTN 0.236 [ ] o [ ] 0.625 |0.187| 15° |0.047
SDEN53ZTNCR 0.236 o 0.625 |0.187| 15° |0.055
SDEN53ZTN20 0.236 [ ] 0.625 [0.187| 15° |0.079
SDKN53ZFN 0.236 [ ) 0.625 [0.187| 15° |0.047
SDKN53ZTN 023|® @ @ © ( N J [ J 0.625 |0.187| 15° |0.047
SDKN53ZTNCR 0.236 o 0.625 [0.187| 15° |0.063
SDKN53ZTN16 0.236 [ ] 0.625 [0.187| 15° |0.063 E)
SDKR53ZSR-MJ 0.236 o 0o 0.625 |0.187| 15° |0.079 g
@ : Line up o
B STANDARD CUTTING CONDITIONS i=
Roughing (Depth of cut: APMX 0.059" ~ 0.236")  Finishing (Depth of cut: APMX 0.012" ~ 0.028") s

ISO Workpiece material Grade Cutting speed
Ve (sfm)
NS740 492 ~ 820
Mild steels AH120 492 ~ 820
Unhardened steels
<180 HB T3130 492 ~ 984
AH130 328 ~ 591
. T3130 492 ~ 919
Carbon steels
Alloy steels NS740 328 ~ 591
< 300 HB
AH120 328 ~ 656
Die steels T3130 - AH120 328 ~ 492
<30 HRC
i AH130 - AH140 262 ~ 591
M Stainless steels
250 HB
<250 GH330 492 ~ 755
Gt Lo AH120 328 ~ 656
Ductile cast irons
Aluminum alloys
Si < 13% TH10 656 ~ 3281
Copper alloy TH10 656 ~ 1640

The above are the values for dry cutting of all materials except aluminum alloy.

Feed per tooth

fz (ipt)

0.004 ~ 0.010
0.004 ~ 0.014
0.004 ~ 0.014
0.004 ~ 0.014
0.004 ~ 0.014
0.004 ~ 0.010
0.004 ~ 0.012

0.004 ~ 0.008

0.006 ~ 0.012

0.006 ~ 0.012

0.004 ~ 0.012

0.002 ~ 0.012

0.004 ~ 0.008

Cutting speed Feed per tooth

Ve (sfm) fz (ipt)
492 ~ 820 0.004 ~ 0.012
492 ~ 820 0.004 ~ 0.014
591 ~ 984 0.004 ~ 0.014
427 ~ 656 0.004 ~ 0.014
591 ~919 0.004 ~ 0.014
492 ~ 656 0.004 ~ 0.012
492 ~ 656 0.004 ~ 0.014
328 ~ 492 0.004 ~ 0.008
328 ~ 656 0.006 ~ 0.013
656 ~ 820 0.006 ~ 0.012
328 ~ 656 0.004 ~ 0.012
1148 ~ 3281 0.004 ~ 0.012
656 ~ 1640 0.004 ~ 0.010

Tungaloy Ho91
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A

Shoulder
Milling

7

@

High precision shoulder mill series with economical
double-sided triangular inserts

B Innovative insert

- Highly economical 6-corner double sided inserts.

- Long effective cutting edge allows shoulder milling with large depth of cut.

- Low cutting force at low depth of cut, and high machining stability at large depth of cut.
- Concave cutting edge and large rake angle produce barrel-shape chips, resulting in excellent chip evacuation.
- The design with wiper edge (front cutting edge) is also suitable for face milling.
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Reference pages: H094 - H096
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TUNG-T=I , A

AAA‘@

Excellent cutting performance with improved
profitability

I Economical 3 cutting-edge inserts [l Drastically reduced cutting force F

Low cutting force for all depths of Large rake angle

cut due to helical cutting edge with
large rake angle.

Milling Cutter

Good surface finish due
to positive inclination
on wiper edge

Uniquely designed flank face with built-in "margin” that
prevents chattering and chipping.

Irregular pitch

M Applicable for a wide range of cutting conditions

Insert positioning in irregular pitch, combined with uniquely designed
flank face of inserts, prevents chattering during machining.

fon (5 ) Bl (50

ICutting performance Chatter Strong chatter

(?r'n:)) ‘(?:r?) al ¥ a2 x a3
Cutter : EPA10R125U0125W03N
(DC =1.250", CICT = 3)
0.040 0.040 Insert : TOMT100404PDER-MJ
Applicable | 0-002[0.004]0.0060.008[0.010| | Applicable |0-002|0.004[0.006]0.008]0.010| Grade : AH3135
area fz (ipt) area fz (ipt) Workpiece  : 1055 (200 HB)
: Cutting speed: Vc = 500 sfm
TUNG-TRI Competitor Width of cut : ae = 1.250"
Machine : Vertical M/C, BT50

Reference pages: H097 - H107
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TPTNO7
Square shoulder milling cutter with double-sided triangular inserts

GAMP = +4.2°~ +4.7°, GAMF = -15.4°~ -11.2°

DCSEMS ,  a
. DCONMS ™| G b
= KWW| |90 @&
L) - &y @
(7 :
, —65 el
5 B =
D e #
3£ > 2 = A<y v
§§ . - 90°(KAPR)
APMX IS cICT DCSFMS LF( DCONMS CBDP KWW b WT(kg) Airhole Insert
TPTNO7U2.00B0.75R08 0.256 2.000 8 1.850 1.575 0.750 0.750 0.315 0.197 0.930 With TNMUOQ708...

(1) The value is true with R0.8 insert. For RO.4, please refer to page H094

& /7

Wrench
IP-7D

&

Shell locking bolt
(Optional parts)

(C0.375X1.125H)

SPARE PARTS

Lubricant

M-1000

Designation

Clamping screw
TPTNO07U2.00B0.75R0 CSPB-2.5SH
* Torque (Ib-ft): CSPB-2.5SH = 0.81 Ib-ft

ORCE

DoFTXl

TPTN12

Square shoulder mill, with screw clamp system, for double sided triangular inserts
GAMP = +4.2°~ +4.7°, GAMF = -15.4°~ -11.2°

DCSFMS o

—— SosEue - & “fale
., - = = VWV O
e L e
g8 20

w T TN =45

— W =

o iy ol ity N

L -« 90° (KAPR)

o APMX [IEISH CICT DCSFMS L DCONMS CBDP KWW b WT(lb) Airhole Shell locking bolt ~Insert ’%;';',2’
TPTN12U2.00B0.75R05  0.433 2.000 5 1.850 1575 0750 0.750 0315 0.197 0.89 With C0.375X1.125H TN*U12.. A
TPTN12U2.50B0.75R06  0.433 2500 6 1.850 1.575 0.750 0.750 0.315 0.197 1.33 With CO0.375X1.125H TN*U12.. A
TPTN12U3.00B1.00R08 0433 3.000 8 2.835 1.969 1.000 1.024 0374 0236 244 With C0.500X1.375H TN*U12.. A
TPTN12U4.00B1.50R10  0.433 4.000 10 3.150 1.969 1.500 1.181 0.626 0.394 3.11  With TMBA-0.750H TN*U12.. B
TPTN12U5.00B1.50R12  0.433 5000 12 3.150 2480 1.500 1.181 0626 0.394 533 With TMBA-0.750H TN*U12.. B
TPTN12U6.00B2.00R12N 0.433 6.000 12 3.858 248 2.000 1.496 0748 0.433 8.82 Without - TN*U12.. B
SPARE PARTS & , / f &

Designation Clamping screw Torx bit Lubricant S(gepllﬂlgg:lir;%gg)lt
Ny 20 CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 (C0.375X1.125H)
TPTN12U3.00R... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 (C0.500%1.375H)
o) TN o CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 (TMBA-0.750H)
TPTN12U6.00R... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 -

*Recommended clamping torque : CSPB-3.5 = 2.58 Ibs-ft

Bl Arbor type

Arbor type A Arbor type B
_ DCSFMS _
DEONWS BEONNS
KWW KWW
P li=ans

b,

==t

CBDP

i
cBDP, °

o

Reference pages: Inserts, Standard cutting conditions — H096
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pDoFT2

EPTNO7

Square shoulder end mill with double-sided triangular inserts

/&

ol
4,

EPTNO7U0.75C0.75R02
EPTNO7U0.75C0.75R02L
EPTNO7U1.00C1.00R03
EPTNO7U1.00C1.00R03L
EPTNO7U1.00C1.00R04
EPTNO7U1.25C1.25R04
EPTNO7U1.25C1.25R05

90°(KAPR) l=—

O
@]

GAMP = +4.2°~

APMX [T CICT DCONMS

0.256
0.256
0.256
0.256
0.256
0.256
0.256

0.750
0.750
1.000
1.000
1.000
1.250
1.250

a B W WD

0.750
0.750
1.000
1.000
1.000
1.250
1.250

(1) The value is true with R0.8 insert. For RO.4, please refer to page H094

/

Wrench
IP-7D

SPARE PARTS

Designation Clamping screw
EPTNO?... CSPB-2.5SH

&

*Recommended clamping torque : CSPB-2.5SH = 0.81 Ibs-ft

ORCE

DoFT=l

EPTN12

LS
2.500
4.750
3.000
5.700
3.000
3.000
3.000

LH
1.000
1.670
1.500
3.000
1.500
1.500
1.500

LF®)
3.500
6.420
4.500
8.700
4.500
4.500
4.500

+4.7°, GAMF = -15.4°~ -11.2°

WT(kg) Air hole Insert
0.370 With TNMUO0708..
0.710 With TNMUOQ703..
0.880 With TNMUOQ708..
1.720 With TNMUOQ7083..
0.880 With TNMUO0708..
1.390 With TNMUO07083..
1.390 With TNMUO0708..

Square shoulder endmill, shank type, with screw clamp system, for double

>

EPTN12U1.25C1.25R03N
EPTN12U1.50C1.25R04N

SPARE PARTS
Designation Clamping screw
EPTN12... CSPB-3.5

90°(KAPR)

O
[a]

'DCONMS

ApMx [T CICT DCONMS

0.433
0.433

1.250
1.500

4

Grip
H-TB2W

*Recommended clamping torque : CSPB-3.5 = 2.58 Ibs-ft

1.250
1.250

Torx bit
BLDIP15/S7

LS
3.000
3.000

& L /S 7

Lubricant
M-1000

Reference pages: Inserts, Standard cutting conditions — H096

LH
1.500
1.500

LF
4.500
4.500

WT(Ib)
1.560
1.780

Air hole
Without
Without

+4.7°, GAMF = -15.4°~ -11.2°

sided triangular inserts
GAMP = +4.2°~

[N

2

N :
Milling Cutter

Insert
TN*U12...
TN*U12...

Tungaloy H095



I INSERT
TNMUO7-MJ TNGU12-MJ/TNMU12-MJ

IC | BS,|[®RE
TNMU12-NMJ TNMU12**R-MJ

Shoulder
Milling

IC /BS RE

Bl steel el [
M Stainless * DA
-Cast iron * DA
- Non-ferrous
-Superalloys ¥* Y% v :First choice
H Hard materials ¥ :8econd choice
Coated
0
Designation RE APMX|Q £ © 9 LE|IC | S |BS
- ™M & Y]
TIFR
TNMUO070304PER-MJ 0.016|0.256 | @ @ 0.256 | 0.224 | 0.161 | 0.024
TNMUO70308PER-MJ 0.032|0256 | @ @ 0.256 | 0.224 | 0.161 | 0.024
TNGU120708PER-MJ 0.032/0433 | ®@ @ ©® 0.4720.375|0.277 | 0.046
TNMU120708PER-MJ 0.032|0433 | ® ® ® © 0.472|0.375|0.280 | 0.046
TNMU120708PER-NMJ 0.032|0.433 | ®@ @ 0.472|0.375|0.280 | 0.046
TNMU1207R16PER-MJ 0.063/0.433 | @ @ 0.47210.375|0.271| -

@ : Line up

B STANDARD CUTTING CONDITIONS

Approach | . . . Chip-  Cutting speed Feed per tooth
angle SO Workpiece materials Hardness Priority Grades breaker Ve (sfm) 2 (ipt)
- 300 HB First choice AH3135 MJ 328 - 820 0.003 - 0.012
Low carbon steel
1018, 1026, etc. - 300 HB Wear resistance T3225 MJ 328 - 984 0.003 - 0.012
- 300 HB First choice AH3135 MJ 328 - 755 0.003 - 0.012
Carbon steel and alloy steel
1055, 4140, etc. - 300 HB Wear resistance T3225 MJ 328 - 919 0.003 - 0.012
- 300 HB Low cutting force AH3135 NMJ 328 - 919 0.003 - 0.006
30 - 40 HRC First choice AH3135 MJ 328 - 591 0.003 - 0.010
Prehardened steel
H-13, P-20, etc. 30 - 40 HRC Wear resistance T3225 MJ 328 - 656 0.003 - 0.010
30 - 40 HRC Low cutting force AH3135 NMJ 328 - 591 0.003 - 0.006
o First choice AH3135 MJ 295 - 656 0.003 - 0.010
Stainless steel _ q - -
M 304, 316, etc. Wear resistance T3225 MJ 295 - 820 0.003 - 0.010
90 - Low cutting force AH3135 NMJ 295 - 656 0.003 - 0.006
150 - 250 HB First choice AH120 MJ 459 - 820 0.003 - 0.012
Gray cast iron ;
150 - 250 HB T1215 MJ 459 - 984 0.003 - 0.012
Class 25, Class 30, etc. e Sl EnED
. 150 - 250 HB Low cutting force AH120 NMJ 459 - 820 0.003 - 0.006
150 - 250 HB First choice AH120 MJ 361 - 656 0.003 - 0.010
Ductile cast iron .
60-40-18, 80-55-06, etc. 150 - 250 HB Wear resistance T1215 MJ 361 - 820 0.003 - 0.010
150 - 250 HB Low cutting force AH120 NMJ 361 - 656 0.003 - 0.006
Titanium alloys = First choice AH120 MJ 70 - 200 0.003 - 0.008
. Ti-6AI-4V, etc. - Low cutting force AH120 NMJ 70 - 200 0.003 - 0.006
Heat-resistant alloys = First choice AH120 MJ 70 -130 0.003 - 0.007
Inconel718, etc. - Low cutting force AH120 NMJ 70 - 130 0.003 - 0.006
When using NMJ chipbreaker, please set up the feed not to exceed the value below.
Designation Chip thickness (in)
TNMU120708PER-NMJ <0.008

H096 wWww.tungaloy.com/us




TUNG-T=I

TPAO6

High precision square shoulder mill, with screw clamp system, for triangular inserts
GAMP = +8.5°~ +11.5°, GAMF = -5.5°~ -12.5°

s SEoME™ o & “bala
. @ ‘ 18 !
=t - b=
-

S CIE S =

x|
o S
: o <t @
< DC _|.A90° (KAPR)
APMX TG CICT DCSFMS DCONMS CBDP  LF b KWW WT(b) Airhole Insert
TPA06R200U0075A08 0.236 2.000 8 1.693 0.750 0.750 1.575 0.197 0.315 0.310 With TOMTOB...

SPARE PARTS @ f / @

Shell locking bolt
(Optional parts)

TPAO6R200U0075A08 CSTB-2.5 M-1000 T-8D (C0.375X1.125H)

Designation Clamping screw Lubricant Wrench

*Recommended clamping torque : CSTB-2.5 = 0.96 Ib-ft

TUNG-T=I

EPAOG

High precision square shoulder endmill, shank type, with screw clamp system, for triangular inserts
GAMP = +8.5°~ +11.5°, GAMF = -5.5°~ -12.5°

bt

4=

L APMX ’C@f_é
90° LH o LS | @

DC

DCONMS

= ™ o)
(KAPR) LF £
o
APmx [T CICT DCONMS LS LH LF WT(lb)  Airhole Insert 2
EPAO6R050U0050-01N 0.236 0.500 0.500 2.250 0.750 3.000 0.15 Without ~ TOMTO... =
EPAO6R063U0063-02N 0.236 0.625 2 0.625 2.563 0.937 3.500 0.29 Without  TOMTOG...
EPAOBRO75U0075-03N 0.236 0.750 3 0.750 2.858 1142 4.000 0.46 With  TOMTO...
EPAOGR100U0100W04N 0.236 1.000 4 1.000 2.280 1.500 3.780 0.76 Without  TOMTOS...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
oDc < 0.625" CSTB-2.58 M-1000 T-8D
EPAQS...
oDc = 0.750" CSTB-2.5 M-1000 T-8D

*Recommended clamping torque : CSTB-2.5S/CSTB-2.5 = 0.96 Ibs-ft

Reference pages: Inserts — H104, Standard cutting conditions — H106
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TUNG-T=I

HPA06-M

High precision square shoulder endmill, modular type, for triangular inserts (TungFlex)
GAMP = +8.5°~ +11.5°, GAMF = -12.5°~ -5.5°

- OAL . éﬁi&%

=
5 ] 8 ;
gz & | )
éi 90° (KAPR) A-A cross section
Apmx G cict OAL LF H  DCSFMS CRKS WT(kg) Airhole Insert
HPAO6R016MMO08-02 6 16 2 42 25 10 13 M8 0.03 With TOMTOS...
HPA06R020MM10-03 6 20 3 49 30 15 18 M10 0.06 With TOMTOS...
HPAO6R025MM12-04 6 25 4 57 35 17 21 M12 0.1 With TOMTOG...
HPAO6R032MM16-05 6 32 5 63 40 22 29 M16 0.2 With TOMTO6...

See page H167 for TungFlex modular shank.

SPARE PARTS (& f /

Designation Clamping screw Lubricant Wrench
HPAO6R016MM08-02 CSTB-2.58 M-1000 T-8D
HPAO6R020 - 032MM... CSTB-2.5 M-1000 T-8D

*Recommended clamping torque : CSTB-2.5S/CSTB-2.5=1.3 N-m

TUNG-T=I

TPA10

High precision square shoulder mill, with screw clamp system, for triangular inserts
GAMP = +9.5°~ +11°, GAMF = -4.5°~ -0.5°

DCSFMS
- - bkt Lis

o S o "

A h i— =N -
F =08

angle 4 <
( HIE g
. e 2 &¢ Y @
B . DC , L.490° (KAPR)

APvx Il CICT DCSFMSDCONMS CBDP LF b KWW WT(kg) Airhole Insert ‘oo
TPA10R200U0075A04 0.394 2.000 4 1.693 0.750 0.750 1.675 0.197  0.315 0.440 With  TO*T10... A
TPA10R250U0075A06 0.394 2.500 6 1.693 0.750 0.750 1575 0.197 0.315 0.680 With  TO*T10... A
TPA10R300U0100A07 0.394 3.000 7 2.283 1.000 1.024 1969 0.236 0.374 1.120 With  TO*T10... A
TPA10R400U0150A08 0.394 4.000 8 3.150 1.500 1413 2480 0.394 0.626 2.290 With  TO*T10... B

SPARE PARTS & / / f @

Shell locking bolt

Designation Clamping screw Torx bit Lubricant (Optional parts)

TPA10R200U... - 250U... SR14-562/S SW6-SD BLDT10/S7 M-1000 (C0.375X1.125H)

90 TPA10R300U0100A07 SR14-562/S SW6-SD BLDT10/S7 M-1000 (C0.500X1.375H)
TPA10R400U0150A08 SR14-562/S SW6-SD BLDT10/S7 M-1000 (TMBA-0.750H)

*Recommended clamping torque : SR14-562/S = 2.58 Ibs-ft

B Arbor type

Arbor type A Arbor type B
DCSFMS
DCONMS™] ~ BERNS =
KWW KWW
y
el

CBDP

PNy Tl

Reference pages: Inserts — H104, Standard cutting conditions — H106, TungFlex — H167
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TUNG-T=I

TLA10

Square shoulder mill for roughing, with screw clamp system, for triangular inserts
GAMP = +9.5°~ +11°, GAMF = -4.5°~ -0.5°

= IC'FE;DP -~ ﬂi&%

b
- 52 @

o o L %)
A S5 ’

O 0

o
APMX
APMX [Ii[5] ZEFP CICT DCSFMS DCONMS CBDP LF b KWW WT(lb)  Airhole Insert

TLA10R200L213U0075A04 2126 2.000 4 24 1.875  0.750 0.750 3.250 0.197 0.315 1.760 With TO*T10...
TLA10R250L213U0100A04 2.126 2.500 4 24 2.375 1.000 1.024 3.250 0.236 0.374 2.960 With TO*T10...

Coolant needs to be supplied from the end of the arbor inlay. Coolant cannot be supplied from the set bolt.

SPARE PARTS & f / @

Designation Clamping screw Lubricant Wrench Shell locking bolt
TLA10R200L213U0075A04 SR14-562 M-1000 T-10D SD06-102
TLA10R250L213U0100A04 SR14-562 M-1000 T-10D SD-08-C8

*Recommended clamping torque : SR14-562 = 1.84 Ibs-ft

TUNG-T=I

EPA10

High precision square shoulder endmill, shank type, with screw clamp system, for triangular inserts
GAMP = +9.5°~ +11°, GAMF = -4.5°~ -0.5°

,\ ! @ 1%} %i&%
: .  #ye=
| S G 717
/ | L =B
Vi / L L.APMX j o
2, 90° LH LS @ 2
; { (KAPR) < LF - o
2
APMx [T cIcT DCONMS LS LH LF WT(Ib)  Airhole  Insert =
EPA10R100U0075W02N 0.394 1.000 2 0.750 2.362 1.378 3.740 0.440 Without ~ TO*T10...
EPA10R100U0100WO02N 0.394 1.000 2 1.000 2.362 1.378 3.740 0.710 Without TO*T10...
EPA10R100U0100W02L 0.394 1.000 2 1.000 5.748 2.752 8.500 1.680 With TO*T10...
EPA10R125U0125W02L 0.394 1.250 2 1.250 7.000 3.000 10.000 3.150 With TO*T10...
EPA10R125U0125W03N 0.394 1.250 3 1.250 2.362 1.378 3.740 1.120 Without TO*T10...
EPA10R125U0125W03ML 0.394 1.250 3 1.250 4.250 2.250 6.500 2.070 With TO*T10...
EPA10R150U0125W02L 0.394 1.500 2 1.250 8.000 2.000 10.000 3.330 With TO*T10...
EPA10R150U0125W03ML 0.394 1.500 3 1.250 4.250 2.250 6.500 2.430 With TO*T10...
EPA10R150U0125W04N 0.394 1.500 4 1.250 3.157 1.969 5.126 1.680 Without ~ TO*T10...
SPARE PARTS (& / f /
Designation Clamping screw Grip Lubricant Torx bit
EPA10... SR14-562/S SW6-SD M-1000 BLDT10/S7

*Recommended clamping torque : SR14-562 = 1.84 Ibs-ft

Reference pages: Inserts — H104, Standard cutting conditions — H106
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TUNG-TrI
HPA10-M

High precision square shoulder endmill, modular type, for triangular inserts (TungFlex)
GAMP = +9.5°~ +11°, GAMF = -4.5°~ -0.5°

F bt

A CRKS H Zcf
— v RUR V |£
_ [0}
5 o g 0TS
SE \ = /
23 90° (KAPR) A APMX A A-A cross section
(%] 1
Apmx G CICT OAL LF H  DCSFMS CRKS WT(kg) Airhole Insert
HPA10R025MM12-02 10 25 57 35 17 21 M12 0.08 With TO*T10...
HPA10R032MM16-03 10 32 3 63 40 22 29 M16 0.18 With TO*T10...

See page H167 for TungFlex modular shank.

SPARE PARTS & / f /

Designation Clamping screw i Lubricant Torx bit
HPA10... SR14-562/S SW6-SD M-1000 BLDT10/S7

*Recommended clamping torque : SR14-562/S = 2.5 N*m

TUNG-T=I

TPA15
High precision square shoulder mill, with screw clamp system, for triangular inserts
GAMP = +12°~ +13.5°, GAMF = -6°~ -3.5°
Bests PP
4 Kww ||y
CoCm 1o “ V@
e &, SR
e -3 -
° o &# \ J
Minele DC__, 490 (KAPR)
APMmx WIS CICT DCSFMS DCONMS CBDP  LF b KWW WT(b) Airhole Insert “roor
TPA15R200U0075A04 0.590  2.000 4 1625 0750 0750 1570 0197  0.315  0.600 With  TO*T15.. A
TPA15R250U0075A05 0.590  2.500 5 2125 0750 0750 1.570  0.197  0.315  0.900 with  TO*T15.. A
TPA15R300U0100A06 0.590  3.000 6 2250 1.000 1.024 1.750 0236  0.374  1.900 With  TO*T15.. A
TPA15R400U0150A07N  0.590  4.000 7 3.000 1500 1.181 2000 0.394 0626 1270 Without TO*T15.. B
TPA15R500U0150A08N  0.590  5.000 8 4000 1500 1.175 2.000 0.394 0.626 2.800 Without TO*T15.. B
TPA15R600U0200A10N  0.590  6.000 10 4750  2.000 1.220 2.000 0433 0748 10520 Without TO*T15.. B
SPARE PARTS & , f / @
Designation Clamping screw i Lubricant Torx bit SI('])eII Iockllng bolt
TPA15R200U..., TPA15R250U... TS451201 H-TB2W M-1000 BT20S (C0.375X1.125H)
TPA15R300U0100A06 TS45120 H-TB2W M-1000 BT20S (C0.500X1.375H)
o0 TPA15R400U0150A07N TS45120 H-TB2W M-1000 BT20S (TMBA-0.750H)
TPA15R500U0150A08N TS45120 H-TB2W M-1000 BT20M (TMBA-0.750H)
TPA15R600U0200A10N TS451201 H-TB2W M-1000 BT20M -

*Recommended clamping torque : TS451201 = 3.69 Ibs- ft

B Arbor type

Arbor type A Arbor type B
DCSFMS
DCONMS™ - ngﬁmg 7
KWW KWW
y
el C
_Q‘ 9

VEN B EE

Reference pages: Inserts — H104, Standard cutting conditions — H106, TungFlex — H167
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TUNG-T=I

TLA15-M

Square shoulder mill for roughing, with screw clamp system, for triangular inserts
GAMP = +12°~ +13.5°, GAMF = -6°~ -3.5°

‘et

DCONMS
|
DCSFMS

APMX [GIEW ZEFP CICT DCSFMS DCONMS CBDP LF b KWW WT(lb) Airhole Insert
TLA15R300L275U0125A04M 2.756 3.000 4 20 2.937 1.250 1.260 3.940 0.315 0.500 4.560  With TO*T15...
TLA15R400L326U0150A05M 3.268 4.000 5 20 3.875 1.500 1.260 4.375 0.394 0.626 10.00 With TO*T15...
Coolant needs to be supplied from the end of the arbor inlay. Coolant cannot be supplied from the set bolt.

SPARE PARTS & , / f @

Designation Clamping screw Grip Torx bit Lubricant Shell locking bolt
TLA15R300L275U0125A04M TS451201 H-TB2W BT20S M-1000 SD-10-54
TLA15R400L326U0150A05M TS451201 H-TB2W BT20S M-1000 SD12-B9

*Recommended clamping torque : TS45120I = 3.69 Ibs-ft

TUNG-T=I

TLA15-S

Subunit for TLA15-M, square shoulder mill for roughing, with screw clamp system, for triangular inserts
GAMP = +12°~ +13.5°, GAMF = -6°~ -3.5°

‘et
@

'DCONMS

Apmx [T zerp  cicT BD DCONMS OAL LF  WT(b) Airhole Insert
TLA15R300L110A04S 1.102 3.000 4 8 2.898 1.024 1.703 1.102 1.240 With TO*T15...
TLA15R400L110A05S 1.102 4.000 5 10 3.882 1.299 1.814 1.102 2.440 With TO*T15...

Coolant needs to be supplied from the end of the arbor inlay. Coolant cannot be supplied from the set bolt.

SPARE PARTS & , f /

Designation Clamping screw Grip Lubricant Torx bit
TLA15... TS451201 H-TB2W M-1000 BT20S

*Recommended clamping torque : TS45120I = 3.69 Ibs-ft

CENTER BOLT ﬁ ﬁ
(Optional parts)
No. of subunits 1 pc 2 pcs
TLA15R300.. SD10-04 SD10-B3
TLA15R400.. SD12-C1 SD12-B8

Reference pages: Inserts — H104, Standard cutting conditions — H106

Milling Cutter

Tungaloy H101




TUNG=-T=I
C-EPA TUNGCA=

Square shoulder milling

A
Y

@

|

L APMX

Shoulder
Milling

DC APMX DCONMS CICT LF LH Air hole Insert
C4EPA10MO032R03L065 32 10 40 3 65 45 With TOMT1004...
C4EPA10MO035R03L065 35 10 40 3 65 45 With TOMT1004...
CB6EPA15M040R03L080 40 15 63 3 80 58 With TOMT1506...
C6EPA15M050R04L080 50 15 63 4 80 58 With TOMT1506...

Applicable for 14 MPa coolant

SPARE PARTS & / /

Designation Clamping screw Torx bit Grip
C4EPA10MO0**R03L065 SR14-562/S BLDT10/S7
CBEPA15M0**R0*LLO80 TS451201 BT20S H-TB2W

TUNG=-T=I
C-TLA TUNGCA=

Square shoulder milling (for large depth of cut)

- LF _

Approach g\\ @
angle S Lo
=’

@

DCONMS

(@) S
(a] @ Y
_APMX
DC  APMX DCONMS CICT ZEFP LF LH Air hole Insert
C6TLA15M063R03L100 63 55 63 12 8 100 78 With TOMT1506...
C6TLA15M080R04L110 80 70 63 20 4 110 86.2 With TOMT1506...

Applicable for 14 MPa coolant

SPARE PARTS & / /

Designation Clamping screw Torx bit Grip
C6TLA15MO**RO*L1** TS451201 BT20S H-TB2W

Reference pages: C-EPA, C-TLA: Inserts — H104

H102 www.tungaloy.com/us




TUNG-T=I

EPA15

High precision square shoulder endmill, shank type, with screw clamp system, for triangular inserts
GAMP = +12°~ +13.5°, GAMF = -6°~ -3.5°

’ Lt

=
A
W

. APMX
90° LH LS y,
(KAPR) |< LF .

APMX CICT DCONMS LS LH LF WT(Ib) Airhole Insert

EPA15R150U0125W03N 0.590 1.500 3 1.250 2.250 2.250 4.500 1.480 With TO'T15...

EPA15R150U0125W02L 0.590 1.500 2 1.250 2.250 4.250 6.500 2.070 With TO'T15...

EPA15R200U0125W04N 0.590 2.000 4 1.250 2.250 2.250 4.500 1.740 Without ~ TO*T15...
SPARE PARTS (& / f /
Designation Clamping screw Grip Lubricant Torx bit
EPAT5... TS45120I H-TB2W M-1000 BT20S

*Recommended clamping torque : TS45120I = 3.69 Ibs-ft

Milling Cutter

Reference pages: Inserts — H104, Standard cutting conditions — H106

Tungaloy H103




Shoulder
Milling

Approach
angle

I INSERT
TOMT-MJ TOMT-NMJ

TOGT-AJ

BS, ']
IC
- Steel bAdb ¢ DA
M Stainless * Y
-Cast iron * *
- Non-ferrous *
- Superalloys * | % : First choice
H Hard materials ¢ : Second choice
Coated Uncoated
Te}
Designation RE |APMX|Q £ © 9 |i5 LE | IC | S BS
28NS
<< |X
TOMT060302PDER-MJ 0.008(0.236| ® @ 0.244 |0.220| 0.126 | 0.055
TOMT060304PDER-MJ 0.016 |0.236 | @ @ [ ] 0.24410.220| 0.126 | 0.047
TOMT060308PDER-MJ 0.031(0236|® ® ® @ 0.24410.220| 0.126 | 0.031
TOMT100404PDER-MJ 0.016(0.394| @ @ [ ] 0.413]0.339|0.185 | 0.059
TOMT100408PDER-MJ 0031(03%  ® ®© @ © 0.4130.339|0.185 | 0.043
TOMT100416PDER-MJ 0.063|0.394 | @ @ 0.413]0.339| 0.185 | 0.008
TOMT150604PDER-MJ 0.016|0.590 | @ @ [ ] 0.618|0.500|0.236 | 0.087
TOMT150608PDER-MJ 0.031|0590 ® ®© @ © 0.618|0.500|0.236 | 0.075
TOMT150616PDER-MJ 0.063|{0590| @ @ 0.618|0.500|0.236 | 0.043
TOMT150620PDER-MJ 0.079|0590 | @ @ 0.6180.500|0.236 | 0.028
TOMT150608PDER-NMJ 0.031|0590 | @ @ [ ] 0.618|0.500|0.236 | 0.075
TOGT100404PDFR-AJ 0.016 | 0.394 [ ] 0.413]0.339|0.205 | 0.059
TOGT100408PDFR-AJ 0.031|0.394 [ ) 0.4130.339|0.201 | 0.043
TOGT150604PDFR-AJ 0.016 | 0.590 [ ] 0.618|0.493|0.220 | 0.087
TOGT150608PDFR-AJ 0.031 | 0.590 [ ] 0.618|0.493|0.218 | 0.075

@ : Lineup

Caution for using NMJ chipbreaker

Example of a cutter body

Insert with NMJ chipbreaker has a with 4 pockets

number marked on each corner.

DO NOT place the corners with the
same number in adjacent flute as the cut-
ter may be damaged.

For example, if you place the corner #1
in one flute, be sure to use #2 or #3 (and
avoid #1) in the next one.

Item: TOMT150608PDER-NMJ

H104 www.tungaloy.com/us




How to set a sub-unit

When setting a sub-unit on the main unit
or another sub-unit, be sure to match the
markings on the units. Sub-unit has a
projection for error-proofing (Poka-yoke) to
avoid setting error.

Projection for error-proofing s
(Poka-yoke)

Marking

Directions for setting NMJ inserts on roughing type bodies

o Attach the insert on the cutter body so
that the number on the working cutting ) ? L -_—
edge matches the first number marked WE) . ga’ 4 { :

<) o ; k% ; !

on the cutter body. o, Same & y |

{ NUMBEl £

(See the image on the right.) ! y |
3 y

'1%
‘< P

r

| 23]

R

|
{
q

Attach the remaining inserts on the same
flute with the same number marked on the
working cutting edge.

9 Repeat steps @ and @ for the other flutes.

0 Make sure the number on the working cutting
edge is different from the number used on
the adjacent flutes. Wr) / 5‘

|\ £ =

Directions for changing corners for inserts on roughing type bodies

o e First time to change the corner rotate the
insert clock-wise to match the number on
the working cutting edge with the second
number marked on the cutter body.

(See the image on the right.)
Ex:1 =mp2

2mp3

3 =1

(® Second time to change the corner rotate
the insert clock-wise to match the number
on the working cutting edge with the last
number marked on the cutter body.

(See the image on the right.)
Ex: 2mp 3

Smp 1

1mp 2

9 Repeat step o for all inserts.

Make sure the number on the working cutting
edge is different from the number used on
the adjacent flutes.

Milling Cutter

Tungaloy H105




B STANDARD CUTTING CONDITIONS

TPA/EPA/HPA

Workpiece materials

Low carbon steel
1015, etc.

High carbon steel

. 1045, etc.
3 2 Alloy steel
3= 4140, etc.
c=
n
Tool steel
H13, etc

Stainless steel
304, etc.

Grey cast iron
No.250B, etc.

Ductile cast iron
65-45-12, etc.

Aluminum
Si < 13%

Aluminum
Si = 13%

Titanium alloys
Ti-6Al-4V, etc.

S

Heat-resistant alloys
Inconel 718, etc.

Hard-
ness Grades
HB
-200 AH3135
200 - 300 AH3135
150 - 300 AH3135
30-40
AH3135
HRC
- AH3135
AH120
150 - 250
T1215
AH120
150 - 250
T1215
- KSO05F
- KSO05F
- AH120
- AH120

Cutting speed

Feed per tooth: fz (ipt)

AJ

330 - 2360 330 - 820

330 - 560

330 - 560

330 - 390

260 - 490

330 - 660

150 - 250

260 - 490

330 - 660

66 - 164

0.008 -
0.009

0.008 -
0.009

Ve (sfm) MJ NMJ
T/E/HPA06 T/E/HPAI0 T/EPA15 T/E/HPAOG T/E/HPA10 T/EPA15 T/EPA15 T/E/HPA10
0002- 0003- 0003- 0003-
330-820 5405 0008 0010 0006
0002- 0003- 0003- 0003-
3830-660 330-755 o5 o006 0008  0.006
0002- 0003- 0003- 0003-
330-660 330-755  goo5 0006 0008  0.006
0002- 0003- 0003- 0.003-
N 0.006 0.008 0.006
0002- 0003- 0003- 0003-
260-660 295-660 05  goos8 0008  0.006
) ) 0002- 0003- 0003- 0003-
330-820 460-820 (0006  ggos 0010  0.006
: i 0002- 0003- 0003-
490-300 660-984 $802- 0008~ 0.008
) ) 0002- 0003- 0003- 0003-
260-660 360-660 (0006  goos 0010  0.006
) . 0002- 0003- 0003-
430-820 490-820 $802- 0008~ 0.008
984 - 3280 - - - -
330 - 660 - - - -
0002- 0003- 0003- 0003-
66-200 66-200 4h04 Q006 0007 0006
0001- 0002- 0003- 0003-
66-130 66-180 (503 0005 0006 0006

66 - 115

- When you use the NMJ chipbreaker, please set up the feed less than 0.006 ipt.
- Remove excessive chip accumulation with an air blast.
- For the operation with depth of cut which varies (ex.casting skin) and machining

Approach
angle

TLA (Roughing type)

ISO

Low carbon steel
1015, etc.

High carbon steel
1045, etc.

Alloy steel
4140, etc.

Stainless steel
04, etc.

Grey cast iron
No.250B, etc.

Ductile cast iron
65-45-12, etc.

Aluminum
Si< 13%

Aluminum
Si = 13%

Titanium alloys
Ti-6Al-4V, etc.

S

Heat-resistant alloys
Inconel 718, etc.

Workpiece materials

Hardness
HB

-200

200 - 300

30 -40
HRC

150 - 250

150 - 250

of workpiece materials with interrupted surface, the feed per tooth (fz) should be
set to the lower recommended value shown in the above table.

Grades

AH3135

AH3135

AH3135

AH3135

AH120
T1215
AH120

T1215

KSO05F

KSO05F

AH120

AH120

- When using NMJ chipbreaker, please set up the feed not to exceed 0.006 ipt.

H106 www.tungaloy.com/us

- Cutting conditions maybe limited depending on machine power, workpiece

rigidity, and spindle output. When the cutting width, depth, or overhang
length is large, set V¢ and fz to the lower recommended values and check
the machine power and vibration.

Cutting speed

Feed per tooth: fz (ipt)

Ve (sfm) MJ NMJ AJ
TLA10 TLA15 TLA10 TLA15 TLA15 TLA10
0003-  0003-  0.003-
S 0.009 0.006 -
0003-  0003-  0.003-
BRI EED SR g 0.007 0.006 -
0003-  0003-  0003-
selloaed Selodilll e 0.007 0.006 -
0003-  0003-  0003-
e 0.007 0.006 B
0003-  0003-  0003-
330-820 460-820 (g7 0010 0.006 -
0003-  0003-
490-820 490-820 9992 900 - -
0003-  0003-  0003-
260-660 360-660 (g7 0.010 0.006 -
0003-  0003-
490-820 490-820 5992 900 - -
0.003 -
990 - 3280 - - - - 0006
0.003 -
330 - 660 - - - - 0000
0003-  0003-  0.003-
EEeE WA g 0.007 0.006 -
0002-  0003-  0.003-
EEoiEY EISEY gaag 0.006 0.006 -




B APPLICATION RANGE

Helical interpolation Hole enlarging
Shqulder ‘ . Plunging . q: q: q:
milling Slotting Ramping and traversing —~
. | |
N i |
l: L Feed < Lt ‘ b | | i
v A R - - J , . !
<A = <A é/‘ t oD1, 2 oD3 |z JJ
= = z - =
<< <<
Ma;(f' g:tp th ranrlnl'l?))i(ﬁg pll':nnag);;\g magnr:::ing Ma);igin?g?;?ing M?l;(i.d?lifitrl\ng
angle depth depth enlarging
U APmx RMPX A oD1 oD2 oD3* ae
EPAO6RO50U... 0.500 0.236 5° 0.024 0.748 0.984 0.882 0.480
EPAOBRO63U... 0.625 0.236 4° 0.024 0.984 1.234 1.132 0.605
EPAO6RO75U... 0.750 0.236 3° 0.024 1.240 1.484 1.382 0.730
EPAO6R100U... 1.000 0.236 2° 0.024 1.752 1.984 1.882 0.980
TPAO6R200U... 2.000 0.236 0.7° 0.024 3.740 3.984 3.882 1.980
EPA10R100U... 1.000 0.394 2° 0.024 1.689 1.984 1.882 0.980
EPA10R125U... 1.250 0.394 2° 0.024 2.189 2.484 2.382 1.230
EPA10R150U... 1.500 0.394 1.4° 0.024 2.689 2.984 2.882 1.480
TPA10R200U... 2.000 0.394 0.8° 0.024 3.689 3.984 3.882 1.980
TPA10R250U... 2.500 0.394 0.7° 0.024 4.689 4.984 4.882 2.480
TPA10R300U... 3.000 0.394 0.6° 0.024 5.689 5.984 5.882 2.980
TPA10R400U... 4.000 0.394 0.5° 0.024 7.689 7.984 7.882 3.980
EPA15R150U... 1.500 0.590 2.3° 0.031 2.547 2.969 2.823 1.461
E/TPA15R200U... 2.000 0.590 1.7° 0.031 3.547 3.969 3.823 1.961
TPA15R250U... 2.500 0.590 1.4° 0.031 4.547 4.969 4.823 2.461 g
TPA15R300U... 3.000 0.590 1° 0.031 5.547 5.969 5.823 2.961 S
TPA15R400U... 4.000 0.590 0.8° 0.031 7.547 7.969 7.823 3.961 5
TPA15R500U... 5.000 0.590 0.6° 0.031 9.547 9.969 9.823 4.961 =
TPA15R600U... 6.000 0.590 0.5° 0.031 11.547 11.969 11.823 5.961

* Flat bottom hole
Corner RE for dimensions of D1, eD2 and eD3: RE = 0.016" for E/TPA06, E/TPA10 and RE = 0.031" for E/TPA15.
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Shoulder

Approach
angle

Milling

TUNG TSHXRED

LPTC16

Square shoulder mill for roughing, with screw clamp system, for shred inserts
GAMP = +5.5°~ +6.5°, GAMF =-11.5°~ -11.3°

LF 4& @ m
CBDP et |
5 ®
o Sy %i =
(=) ® ZyND
=% 2193
S A
APMX | =
X
APMX iT6 ZEFP CICT DCSFMS LF DCONMS CBDP KWW b  WT(lb) Airhole Insert
LPTC16U2.50B1.00L2.4R03 2.402 2.500 8 12 2.350 3.350 1.000 1.024 0.374 0.236 2.820 With TC*T16...
LPTC16U3.00B1.25L3.0R04 2.992  3.000 4 20 2.839 4.000 1.250 1.260 0.500 0.315 4.670 With TC*T16...
Coolant needs to be supplied from the end of the arbor inlay. Coolant cannot be supplied from the set bolt.
SPARE PARTS @ / f @ /

Torx bit
BT15S

BT15S8

Lubricant
M-1000

M-1000

Shell locking bolt
SD-08-C8
SD-10-54

Designation
LPTC16U2.50B1.00L2.4R03
LPTC16U3.00B1.25L.3.0R04

Clamping screw
TS 40B100I

TS 40B100I

H-TB2W
H-TB2W

*Recommended clamping torque : TS 40B100I = 2.58 Ibs-ft

TUNG TSHXED

TPTC16

Square shoulder mill, with screw clamp system, for shred inserts
GAMP = +5.5°~ +6.5°, GAMF =-11.5°~ -11.3°

DCSFMS
- DCONMS 4&%@
7
g [P L_LI
/ . ) =
& " }A S ) Ei
90° (KAPR)
APMx [T CICT DCSFMS LF DCONMS CBDP KWW b WT(b) Airhole Insert ‘e
TPTC16U2.00B0.75R04 0.630 2.000 4 1.625 1.570 0.750 0.750 0.315 0.197 0.710 With  TC*T16... A
TPTC16U2.50B0.75R05 0.630 2.500 5 2.125 1.570 0.750 0.750 0.315  0.197 1.260 With  TC*T16... A
TPTC16U3.00B1.00R06 0.630 3.000 6 2.250 1.752 1.000 1.024 0374 0236 1.810 With  TC*T16... A
TPTC16U4.00B1.50R07 0.630 4.000 7 3.000 2.000 1.500 1.193 0.626  0.394  3.170 With  TC*T16... B
SPARE PARTS @ / f / &

Shell locking bolt
Onti

Clamping screw Lubricant Torx bit

Designation ptional parts
TPTC16U2.00B0.75R04 TS 40B100I H-TB2W M-1000 BT15S TCS9.525-35-|
TPTC16U2.50B0.75R05 TS 40B100I H-TB2W M-1000 BT15S (C0.375X1.125H)
TPTC16U3.00B1.00R06 TS 40B100I H-TB2W M-1000 BT15S (C0.500X1.375H)
TPTC16U4.00B1.50R07 TS 40B100I H-TB2W M-1000 BT15S (TMBA-0.750H)

*Recommended clamping torque :

B Arbor type

Arbor type A

DCSFMS
~ DCONMS ™
KWW

Arbor type B

DCSFMS
DCONMS ™|
“KWw"

TS 40B100I = 2.58 Ibs-ft

Ke]

P iiscuny

==t

CBDP

b,

0 i

CBDP

Reference pages: Inserts — H109, Standard cutting conditions — H110
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TUNG TSHXRED

EPTC16

Square shoulder endmill, shank type, with screw clamp system, for shred inserts
GAMP = +5.5°~ +6.5°, GAMF = -11.5°~ -11.3°

- | -
/// e

i
DCONMS

S 90° LH LS
A (KAPR) LF

[T apvx G cicT DCONMS LS LH LF WT(lb) Airhole Insert

EPTC16U2.00W1.25R04 0.630 2.000 4 1.250 2.250 2.250 4.500 1.700 With TC*T16...
SPARE PARTS (& , f /
Designation Clamping screw Grip Lubricant Torx bit
EPTC16... TS 40B100I H-TB2W M-1000 BT15S

*Recommended clamping torque : TS 40B100I = 2.58 Ib-ft

Il INSERT
TCGT-MJ TCMT-NMJ

ol k| | £
3
M Stainless * O
-Cast iron * Y g
- Non-ferrous g
-Superalloys * | % : First choice
- Hard materials Y¢ : Second choice
Coated
o &
. . ©
Designation RE |APMX S o v g LE| IC | S |BS
II{NS
I<FP
TCGT160608PDER-MJ 0.031/0630| ®@ @ 0.630 | 0.539 | 0.228 | 0.039
TCMT160620PDER-NMJ 0.079/0630 ® ® ® © 0.630|0.524 | 0.228 | 0.079

@ : Line up

Reference pages: Standard cutting conditions — H110

Tungaloy H109




B STANDARD CUTTING CONDITIONS

ISO Workpiece materials Hardness Priority Grade Chip-  Cutting speed Feed per tooth
breaker Ve (sfm) fz (ipt)
- 300 HB First choice AH3135 NMJ* 330 - 820 0.003 - 0.006
Low carbon steels " *
1015, 1020, etc. - 300 HB Wear resistance T3225 NMJ 330 - 990 0.003 - 0.006
- 300 HB For finishing AH3135 MJ 330 - 820 0.003 - 0.008
- 300 HB First choice AH3135 NMJ* 330 - 760 0.003 - 0.006
Carbon steels, Alloy steels ) .
. . 1055, 4140, etc. - 300 HB Wear resistance T3225 NMJ 330 - 920 0.003 - 0.006
3 = - 300 HB For finishing AH3135 MJ 330 - 760 0.003 - 0.008
ég 30 - 40 HRC First choice AH3135 NMJ* 330 - 590 0.003 - 0.006
2 Prehardened steel ) .
NAKS0, PX5, etc. 30 - 40 HRC Wear resistance T3225 NMJ 330 - 200 0.003 - 0.006
30 - 40 HRC For finishing AH3135 MJ 330 - 590 0.003 - 0.008
- First choice AH3135 NMJ* 300 - 660 0.003 - 0.006
Stainless steels . .
M 304, 516, otc. - Wear resistance T3225 NMJ 300 - 820 0.003 - 0.006
- For finishing AH3135 MJ 300 - 660 0.003 - 0.008
150 - 250 HB First choice AH120 NMJ* 460 - 820 0.003 - 0.006
Gray cast irons 150-250 HB  Wear resistance T1215 NMJ* 490 - 980 0.003 - 0.006
No.25, No.30, etc.
. 150 - 250 HB For finishing AH120 MJ 460 - 820 0.003 - 0.010
150 - 250 HB First choice AH120 NMJ* 460 - 820 0.003 - 0.006
Ductile cast irons . .
60-40-18, 80-55-08, etc. 150 - 250 HB Wear resistance T1215 NMJ 490 - 980 0.003 - 0.006
150 - 250 HB For finishing AH120 MJ 460 - 820 0.003 - 0.010
L - First choice AH120 NMJ* 70 - 200 0.003 - 0.006
Titanium alloys
Ti-6AlI-4V, etc.
- For finishing AH120 MJ 70 - 200 0.003 - 0.007
. = First choice AH120 NMJ* 70 - 130 0.003 - 0.005
Heat-resistant alloys
Inconel718, etc. L
- For finishing AH120 MJ 70 - 130 0.003 - 0.006

* When using the -NMJ chipbreaker, do not feed higher than 0.006 ipt.

Approach
angle

H110 www.tungaloy.com/us




ORCE

TUNGFXREC

EPAVO06
Mini square shoulder endmill, shank type, with screw clamp system

GAMP = +6.0°~ +7.6°, GAMF = -37.1°~ -32.4°

R | — 2 &Y=
B | P S —— =]
' - APMXH = ’éﬁ @
ol 90° LH LS |
{O (KAPR) < LF =
ApMx [ cICT DCONMS LS LH LF WT(lb) Airhole Insert
EPAV06U0.31C0.37R01 0.236 0.313 1 0.375 2.463 0.787 3.250 0.090 With AVGTOS...
EPAV06U0.37C0.37R01 0.236 0.375 1 0.375 2.463 0.787 3.250 0.090 With AVGTO6...
EPAV06U0.37C0.37R01L 0.236 0.375 1 0.375 2.622 1.378 4.000 0.110 With AVGTOS...
EPAV06U0.50C0.50R02 0.236 0.500 2 0.500 2.463 0.787 3.250 0.150 With AVGTOS...
EPAV06U0.50C0.50R03 0.236 0.500 3 0.500 2.463 0.787 3.250 0.150 With AVGTOS...
EPAV06U0.50C0.50R02L 0.236 0.500 2 0.500 3.388 1.362 4.750 0.220 With AVGTOS...
EPAV06U0.62C0.62R03 0.236 0.625 3 0.625 2.713 0.787 3.500 0.260 With AVGTO06...
EPAV06U0.62C0.62R04 0.236 0.625 4 0.625 2.713 0.787 3.500 0.260 With AVGTO6...
EPAV06U0.62C0.62R03L 0.236 0.625 3 0.625 4122 1.378 5.500 0.420 With AVGTOS...
EPAV06U0.75C0.62R04 0.236 0.750 4 0.625 2.815 1.185 4.000 0.330 With AVGTO6...
EPAV06UO0.75C0.75R04 0.236 0.750 4 0.750 2.815 1.185 4.000 0.440 With AVGTOS...
EPAV06UO0.75C0.75R05 0.236 0.750 5 0.750 2.815 1.185 4.000 0.440 With AVGTOS...
EPAV06U0.75C0.75R04L 0.236 0.750 4 0.750 6.500 1.375 7.875 0.900 With AVGTOS...
EPAV06U1.00C0.75R06 0.236 1.000 6 0.750 3.125 1.375 4.500 0.550 With AVGTOS...
EPAV06U1.00C1.00R05 0.236 1.000 5 1.000 3.125 1.375 4.500 0.930 With AVGTO06...
EPAV06U1.00C1.00R06 0.236 1.000 6 1.000 3.125 1.375 4.500 0.930 With AVGTOS...
EPAV06U1.00C1.00R04L 0.236 1.000 4 1.000 6.425 1.575 8.000 1.680 With AVGTOS...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
EPAVO6U... CSPB-2H M-1000 IP-6DB

*Recommended clamping torque : CSPB-2H = 0.52 Ibs- ft

Milling Cutter

Reference pages: Inserts, Standard cutting conditions — H114
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ORCE

TUNGFXEC

HPAV06-M
Mini square shoulder endmill, modular type (TungFlex)

GAMP = +6.0°~ +7.6°, GAMF = -37.1°~ -32.4°

g] b LFOAI—_ CRKS %%4
31 = £y =
S’ ek EEE P, c8®

Uil

go , 90°N AA i

3= g -A cross section

£5 : (KAPR) ApMIX

APMX CICT  OAL LF H DCSFMS CRKS WT(kg) Airhole Insert

HPAV06M010M06R02 6 10 2 34.5 20 7 9.5 M6 0.01 With AVGTO0S...
HPAV06M012M06R02 6 12 2 34.5 20 7 10 M6 0.01 With AVGTOS...
HPAVOBMO12MOBRO3 6 12 3 345 20 7 10 M6 0.01 With  AVGTO6..
HPAV0O6MO016MO0O8R03 6 16 3 42 25 10 13 M8 0.03 With AVGTO6...
HPAV06M016M08R04 6 16 4 42 25 10 13 M8 0.03 With AVGTO0S...

See page H167 for TungFlex modular shank.

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
HPAVO6M... CSPB-2H M-1000 IP-6DB

*Recommended clamping torque : CSPB-2H = 0.7 N-m

Approach
angle

Reference pages: Inserts, Standard cutting conditions — H114, TungFlex — H167
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TUNGFXREC

HPAV06-S

Mini square shoulder endmill, modular type (TungMeister)

i ‘bt

A-A cross section

APMX cicT LF H  DCSFMS CRKS WT(kg) Airhole Insert
HPAVO6MO010S05R02 6(0.236) 10 (0.394) 2 10 (0.394) 8 8(0.315) S05 0.01 Without ~ AVGTO6...
HPAVO6MO010S06R02 6(0.236) 10 (0.394) 2 16 (0.630) 8 9.8 (0.386) S06 0.01 Without ~ AVGTOG...
HPAV06M012S08R02 6(0.236) 12 (0.472) 2 18(0.709) 10 11.7(0.461)  SO08 002  Without  AVGTOS..
HPAV06M012S08R03 6(0.236) 12 (0.472) 3 18 (0.709) 10 11.7 (0.461) S08 0.02 Without ~ AVGTO6...
HPAV06MO016S10R03 6(0.236) 16 (0.630) 3 20 (0.787) 13 15.4 (0.606) S$10 0.03 Without ~ AVGTO6...
HPAVO6MO016S10R04 6(0.236) 16 (0.630) 4 20 (0.787) 13 15.4 (0.606) S10 0.03 Without ~ AVGTO6...
- Applicable shank: VSSD, VTSD, VSC, VSTD, VER Unit: mm (inch)

Please see page 1032 - 1035 for the types and the selection of TungMeister shank.
Please use VAD-M adapter to connect TungMeister with a metric thread shank.

Spanner* Designation Connection screw size
KEYV-S05 S05
W KEYV-S06 S06
i KEYV-S08 508
KEYV-S10 S10

*sold separately

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
HPAVO6M... CSPB-2H M-1000 IP-6DB

*Recommended clamping torque : CSPB-2H = 0.7 N*m

Milling Cutter

Reference pages: Inserts, Standard cutting conditions — H114, TungMeister shank — 1032 - 1035
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I INSERT

AVGT-MJ AVGT-AJ

i

- Steel

M Stainless

- Cast iron

Shoulder
Milling

&b

- Non-ferrous

S Superalloys

H Hard materials

% : First choice
¥¢ : Second choice

Coated |Uncoated
- - =2 [T
Designation RE APMX|Q 8 2|6 LE|IC| S | BS
- - Mo
I I I n
<< C|X
AVGT060300PBER-MJ - 0.236 [ ] 0.315]0.197 | 0.106 | 0.063
AVGT060302PBER-MJ 0.008(0.236 | ® ® @ 0.315|0.197 | 0.106 | 0.059
AVGT060304PBER-MJ 0.016(0236 | ® ® @ 0.315|0.197 | 0.106 | 0.051
AVGT060308PBER-MJ 0.031/0236 | @ ®@ @ 0.315|0.197 | 0.102 | 0.035
AVGT060300PBFR-AJ - 0.236 [ 0.315]0.197 | 0.106 | 0.063
AVGT060302PBFR-AJ 0.008|0.236 [ ] 0.315|0.197 | 0.106 | 0.059
AVGT060304PBFR-AJ 0.016 | 0.236 [ ] 0.315|0.197 | 0.106 | 0.051
AVGT060308PBFR-AJ 0.031|0.236 [ ) 0.315|0.197 | 0.102 | 0.035
@ : Line up
I STANDARD CUTTING CONDITIONS
. : P Cutting speed Feed per tooth
Workpiece materials Hardness Priorit Grades .
Approach ISO P y Ve (sfm) fz (ipt)
angle
Low carbon steels _ ; i _ -
1018, 1026, etc, 200 HB First choice AH3135 755 - 1410 0.003 - 0.005
Carbon steel and alloy steel _ ; ; _ _
. 1055, 4140, etc. 300 HB First choice AH3135 490 - 1150 0.003 - 0.005
Prehardened steel ! f
H-13, P-20, etc. 30 - 40 HRC First choice AH3135 325 - 750 0.003 - 0.005
Stainless steel _ i f - -
M e First choice AH3135 490 - 720 0.003 - 0.004
Gray cast iron _ ’ f _ _
. Class 25, Class 30, etc. 150 - 250 HB First choice AH120 655 - 1080 0.003 - 0.005
Ductile cast iron ) .
60-40-12, 80-55-08, etc. 150 - 250 HB First choice AH120 490 - 785 0.003 - 0.005
Alumninum alloys - First choice KSO5F 2130 - 3280 0.003 - 0.005
o Si<13%
o] N
Al 2l gy - First choice KSO5F 325 - 750 0.003 - 0.005
Si=13%
Lo - First choice AH130 130 - 295 0.0016 - 0.004
s Superalloys ) .
Inconel718, etc. - First choice AH130 145 - 210 0.0016 - 0.004
H13, etc. 40 - 50 HRC First choice AH120 145 - 225 0.002 - 0.004
Hardened steel
D2, etc. 50 - 60 HRC First choice AH120 130 - 210 0.0016 - 0.003

H114 www.tungaloy.com/us




I MACHINING APPLICATIONS

Helical
interpolation Hole enlarging
. Plunging and
Shoulder Ramping traversing

milling
1 ee1
l -

Slotting

!
=
a
<

x

= <2

<

Max. depth of ram?))i(ﬁg Max. Min. Max. machining Mav;(ldct:rl:tltr!nng
cut angle plunging machining enlarging
TS APMX RMPX A D1 oD2 oD3+ ae

EPAV06UO0.31... 0.313 0.236 - - - - - -
EPAV06UO0.37... 0.375 0.236 3° 0.012 0.591 0.748 0.709 0.374
EPAV06UO0.50... 0.500 0.236 3° 0.012 0.709 0.906 0.866 0.453
EPAV06UO0.62... 0.625 0.236 2° 0.012 1.026 1.220 1.181 0.610
EPAV06UO0.75... 0.750 0.236 1.5° 0.012 1.276 1.460 1.421 0.730
EPAV06U1.00... 1.000 0.236 1° 0.012 1.775 1.960 1.921 0.980

*Flat bottom hole

When clamping the insert, please confirm that there is no gap between the cutter body and the
insert as shown in the picture.

Milling Cutter

Tungaloy Hi15



TUNGREC

TPOO7

High precision square shoulder mill, with screw clamp system, for AOMT/AOGTO7 inserts
GAMP = +7°, GAMF = +13°~ +18°

.
€y =

Shoulder
Milling

b490° (KAPR)

Inch DC CICT DCSFMS LF DCONMS CBDP KWW b WT(lb) Air hole Insert
TPO07R200U0075A12 2.000 12 1.693 1.575 0.750 0.789 0.315 0.197 0.660 With  AO*T0702...

SPARE PARTS & “& /

Designation Clamping screw Sgltifr?gli%ﬁglt Wrench

TPO07R200U0075A12 CSTB-2.5L046  (C0.375X1.125H) T-7DB

*Recommended clamping torque : CSTB-2.5L046 = 0.66 Ib-ft

TUNGREC

EPOO0O7

High precision square shoulder endmill, shank type, with screw clamp system, for AOMT/AOGTO7 inserts
GAMP = +7°, GAMF = +13°~ +18°

o el

_ >
N L —— i gya=
. | 2o 8 777777 @
N =t
Approach ‘/ -4 (KggR) = LH ole LS i @
angle ’ L, LF .
10-20
CICT DCONMS LS LH LF WT(lb) Air hole Insert
EPO07R050U0050-02 0.500 2 0.500 2.250 0.750 3.000 0.140 With AO*T0702...
45 EPO07R063U0063-04 0.625 4 0.625 2.563 0.937 3.500 0.250 With AO*T0702...
EPO07R075U0075-05 0.750 5 0.750 2.875 1.125 4.000 0.410 With AO*T0702...
70 EPO07R100U0075-03 1.000 3 0.750 2.000 1.500 3.500 0.400 With AO*T0702...
EPO07R100U0100W07 1.000 7 1.000 2.281 1.500 3.781 0.680 With AO*T0702...

*The DC above is the diameter when using MJ or AJ chipbreaker.
85 With HJ chipbreaker, the tool diameter is (DC above + 0.0024").
**The LF and LH above are the lengths when using MJ chipbreaker.
With AJ chipbreaker, the length is (LF, L + 0.004"). With HJ chipbreaker, the length is (LF, L + 0.02").

88
SPARE PARTS @ /

900 Designation Clamping screw Wrench
EPOO7R... CSTB-2.5L046 T-7DB

*Recommended clamping torque : CSTB-2.5L046 = 0.66 Ibs ft

Reference pages: Inserts — H117, Standard cutting conditions — H118

H116 www.tungaloy.com/us




TUNGREC

HPOO07-M

High precision square shoulder endmill, modular type, for AOMT/AOGTO7 inserts (TungFlex)
GAMP = +7°, GAMF = +13°~ +18°

\ B '-FOAL ] CRKS %%4
%Q el D e GV E
é} g = =08

HE, Y A
K 90° (KAPR)

DCSFMS

A A-A cross section
CICT  OAL LF LH H  DCSFMS CRKS WT(kg) Airhole Insert

HPO07R012MMO06-02 12 2 39.5 25 = 7 9.8 M6 0.01 With AO*T0702...

HPO07R012MMO08-02 12 2 42 25 20 10 12.8 M8 0.02 With AO*T0702...

HPO07R016MMO08-04 16 4 42 25 - 10 12.8 M8 0.03 With AO*T0702...

HPOO07R016MM10-04 16 4 49 30 20 15 17.8 M10 0.05 With AO*T0702...

HPO07R020MM10-05 20 5 49 30 = 15 17.8 M10 0.06 With AO*T0702...

HPO07R025MM12-07 25 7 57 35 - 17 20.8 M12 0.1 With AO*T0702...
SPARE PARTS & f /
Designation (DClamping screw Lubricant Wrench
HPO07R012MM0*-02 SR-10503833-S M-1000 T-7DB
HPOO07R016 - 025... CSTB-2.5L046 M-1000 T-7DB

*Recommended clamping torque : SR-10503833-S = 0.9 N-m, CSTB-2.5L046 = 0.9 N-m

I INSERT
AOMTO07-MJ

Milling Cutter

- Steel *
M Stainless ¥* Y%
- Cast iron *
- Non-ferrous *
- Superalloys * % : First choice
- Hard materials Y% : Second choice
Coated |Uncoated
Designation RE APMX|S & |5 LE|IC | S
I |H
<< X
AOMT070202PDPR-MJ 0.008 (0.276 | @ @ 0.315{0.185 | 0.091
AOMT070204PDPR-MJ 0.016 (0276 | @ @ 0.315{0.185 | 0.091
AOMT070208PDPR-MJ 0.031|0276 | @ @ 0.315{0.185 | 0.091
AOMT070216PDPR-MJ 0.063|0.276 | @ @ 0.315|0.185| 0.091
AOMT070208PDPR-HJ 0.031(0.031 | @ @ 0.346 | 0.185 | 0.094
AOGT070204PDFR-AJ 0.016 | 0.252 [ ] 0.319{0.185 | 0.091

@ : Line up

Reference pages: Standard cutting conditions — H118, TungFlex — H167

Tungaloy H117




B STANDARD CUTTING CONDITIONS

Feed per tooth: fz (ipt)

ISO Workpiece materials Harlc_:llréess Grades CutJ(l:n?sfsrr;()eed MJ ) Al
Low carbon steel
1018, 1020, 1026, etc. <200 AH725 300 - 660 0.002 - 0.004 0.015 - 0.035 -
High carbon steel and alloy steel
. 1045, 4140, etc. 200 - 300 AH725 300 - 500 0.002 - 0.004 0.015 - 0.035 -
1eelsiet] 150-300  AH725 260 - 400 0.002-0004  0.015-0.035 -
5 H13, etc.
(o]
S E
S £
o= Stainless steel
c= - - - - -
& M N gy R AH140 300 - 500 0.002-0.004  0.015-0.035
Gray cast iron _ _ _ _ _
Class 25, Class 30, etc. 150 - 250 AH725 330 - 600 0.002 - 0.004 0.015 - 0.035
. Ductile cast iron
LT B 2R 150-250  AH725 260 - 500 0.002-0004  0.015-0.035 -
Aluminum alloys
Si < 13% - KS15F 1000 - 3300 - - 0.003 - 0.008
. Aluminum alloys _ _ _ _ -
Si > 13% KS15F 330 - 660 0.003 - 0.008
Titanium alloys _ _ _ - -
Ti-6AI-4V, etc. AH725 60 - 160 0.002 - 0.004 0.008 - 0.035
Supetlers . AHT725 60 - 115 0.002 -0.003  0.008 - 0.024 -

Inconel 718, etc.

- To remove excessive chip accumulation use an air blast.

- To avoid built up edge on the cutting edges (Aluminum machining), use a
water soluble coolant.

- When cutting an interrupted surface or a casted skin, the feed per tooth (fz)
should be reduced to the lower recommended value shown in the above
table.

- Cutting conditions are limited by machine power, workpiece rigidity, and

spindle output. When the cutting width, depth, or overhang length is large, set
Vc and fz to the lower recommended values and check the machine power

and vibration.

I CAUTIONARY POINTS WHEN USING HJ INSERTS

HJ type inserts are designed for high feed machining.

TungRec 07 type HJ inserts

Ap;e]rs@ch Please note the following when using HJ inserts: Standard conditions
1. The shape of HJ insert differs from that of other inserts (MJ,
AJ). However the same insert pocket can be used. 0.040
2. When using HJ inserts, all the inserts on the cutter body .
must be HJ type. Do not use other types of inserts (MJ and £ 0.032
AJ types) with HJ inserts on the same cutter bodly. 3
3. When using CAD/CAM, please program it as a radius cutter. £ 0.024
The table below shows the corner R when programming and It
the uncut area (t). _g 0.016 77 s E— . M
4. With HJ inserts, the tool diameter increases by 0.024" over *;’.)_ Superalloys Steel Stainless
the diameter DC shown in the table. o 0008
Cast Iron
0 0.008 0.016 0.024 0.032 0.040
i Feed per tooth: fz (ipt)
90 =
8 Max. depth |Main cutting| CornerR | Amount left
° of cut edge length when uncut
é APMX (in) LE (in)  |Programming t (in)
RE= | & + Amount left
0.031 10% uncut R 0.020" 0.016"
] 0.031" 0.118" : .
Tool diameter:  |<E.] RPG R0.039 0.012
DC +0.024" Corner R when

programming

H118 www.tungaloy.com/us




TUNGREC

TPS11
High precision square shoulder mills with ASMT/ASGT11 inserts

AR.=+8.7°~ +18°,RR. = -5.3°~ -19.4°

DCSFMS 4&4&%

DCONMS

- e =08

<_J/‘DC 90°(KAPR) @

J

CBDP

APMX

APMX [T CICT DCSFMS DCONMS CBDP  LF b KWW WT(lb) Airhole Insert
TPS11200RBU 0.417 2.000 7 1.693 0.750 0.750 1.575 0.197 0.315 0.88 With AS*T11T3...
TPS11300RBU 0.417 3.000 10 2.283 1.000 1.024 1.969 0.236 0.374 2.64 With AS*T11TS...
TPS11400RBU 0.417 4.000 3.150 1.500 1.457 2.480 0.394 0.626 5.29 With AS*T11T3...
SPARE PARTS & f / &
Designation Clamping screw Lubricant Wrench S?Oegtli%%lglnga?&l)ts

TPS11200RBU CSPB-2.5 M-1000 IP-8D (C0.375x1.125H)

TPS11300RBU CSPB-2.5 M-1000 IP-8D (C0.500x1.375H)

TPS11400RBU CSPB-2.5 M-1000 IP-8D (TMBA-0.750H)

TUNGREC

TPO11

Square shoulder mill, with screw clamp system, for double sided triangular inserts
GAMP = +8.7°~ +18°, GAMF = -5.3°~ —-19.4°

Sooms “latat
- T =05

J

CBDP

B | = 2
o = @ 8
MQO%KAPR) 2
APmX [ITEFN CICT DCSFMS DCONMS CBDP  LF b KWW WT(kg) Airhole Insert =
TPO11R040M16.0E06 10.6 40 6 35 16 18 40 5.6 8.4 0.21 With AS*T11T3...
TPO11R050M22.0E07 10.6 50 7 45 22 20 40 6.3 10.4 0.35 With AS*TI1TS...
TPO11R063M22.0E08 10.6 63 8 47 22 20 45 6.3 10.4 0.59 With AS*T11T3...
TPO11R080M25.4-10 10.6 80 10 58 25.4 26 50 6 9.5 1.07 With AS*TI1T3...
TPO11R100M31.75-11 10.6 100 11 70 31.75 32 63 8 12.7 1.95 With AS*T11T3...
TPO11R080M27.0E10 10.6 80 10 58 27 22 50 7 12.4 1.05 With AS*T11TS...
TPO11R100M32.0E11 10.6 100 1 70 32 25 63 8 14.4 2.01 With AS*T11T3...
SPARE PARTS @ f & /
Designation Clamping screw Lubricant Shell locking bolt Wrench
TPO11R040M16.0E06 CSPB-2.5 M-1000 CM8X30H IP-8D
TPO11R050, 063... CSPB-2.5 M-1000 CM10X30H IP-8D
TPO11R080M25.4-10 CSPB-2.5 M-1000 CM12X30H IP-8D
TPO11R100M31.75-11 CSPB-2.5 M-1000 CM16X40H IP-8D
TPO11R080M27.0E10 CSPB-2.5 M-1000 CM12X30H IP-8D
TPO11R100M32.0E11 CSPB-2.5 M-1000 CM16X40H IP-8D

*Recommended clamping torque : CSPB-2.5 = 1.3 N'm

Reference pages: Inserts — H123, Standard cutting conditions — H124 - H125
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TUNGREC

TLS11
High efficiency square shoulder mill for roughing, for ASMT/ASGT11 inserts

GAMP = +8.7°~ +18°, GAMF = -5.3°~ -19.4°

‘htad

= a

O
. @
Sp \
3=
23 |<A90° (KAPR)

APMX [T ZEFP CICT DCSFMS LF DCONMS CBDP KWW b WT(Ib) Airhole Insert
TLS11R200U0075A04 1.921 2.000 4 20 1875 235 0.750 0.750 0.315 0.197  1.330 With AS*T11T3...

Coolant needs to be supplied from the end of the arbor inlay. Coolant cannot be supplied from the set bolt.

SPARE PARTS & f @ /

Designation Clamping screw Lubricant Shell locking bolt Wrench
TLS11R200U0075A04 CSPB-2.5 M-1000 C0.375X1.125H IP-8D

*Recommended clamping torque : CSPB-2.5 = 1.3 Ib-ft

TUNGREC

EPS11
High precision square shoulder endmills with ASMT/ASGT11 inserts

AR.=+8.7°~ +18°,RR. = -5.3°~ -19.4°

Z ‘htad

o S I
] -
Y O

y L x =g =
\/;») (K,“X%R) LH . LS .| @%%

DCONMS
X

&N
N

b LF
Approach v
angle
APMx [ cICT DCONMS LS LH LF WT(lb)  Airhole Insert
EPS11050RLU 0.417 0.500 1 0.625 3.750 1.250 5.000 0.350 With AS*T11T3...
EPS11050RSU 0.417 0.500 1 0.625 2.362 0.984 3.346 0.240 With AS*TI1TS...
EPS11062RLU 0.417 0.625 2 0.625 4.250 1.500 5.750 0.440 With AS*T11T3...
EPS11062RSU 0.417 0.625 2 0.625 2.362 0.984 3.346 0.240 With AS*T11T3...
EPS11075RLU 0.417 0.750 2 0.750 5.250 2.000 7.250 0.790 With AS*T11T3...
EPS11075RSBU 0.417 0.750 3 0.750 2.362 1.181 3.543 0.370 With AS*T11T3...
EPS11100RLU 0.417 1.000 2 1.000 5.750 2.750 8.500 1.700 With AS*T11T3...
EPS11100RSBU 0.417 1.000 4 1.000 2.362 1.378 3.740 0.700 With AS*T11T3...
EPS11100RSBU-3/4 0.417 1.000 4 0.750 2.360 1.378 3.738 0.480 With AS*T11T3...
EPS11125RLU 0.417 1.250 2 1.250 7.000 3.000 10.000 3.190 With AS*T11T3...
EPS11125RSBU 0.417 1.250 5 1.250 2.362 1.378 3.740 1.120 With AS*T11T3...
00 SPARE PARTS & V4 /
Designation Clamping screw Lubricant Wrench
EPS11050RLU CSPB-2.5 M-1000 IP-8D
EPS11050RSU CSPB-2.5S M-1000 IP-8D
EPS11062RLU CSPB-2.5 M-1000 IP-8D
EPS11062RSU CSPB-2.58 M-1000 IP-8D
EPS11075RLU CSPB-2.5 M-1000 IP-8D
EPS11075RSBU CSPB-2.5S M-1000 IP-8D
EPS11100RLU CSPB-2.5 M-1000 IP-8D
EPS11100RSBU CSPB-2.5 M-1000 IP-8D
EPS11100RSBU-3/4 CSPB-2.5 M-1000 IP-8D
EPS11125RLU CSPB-2.5 M-1000 IP-8D
EPS11125RSBU CSPB-2.5 M-1000 IP-8D

Reference pages: Inserts — H123, Standard cutting conditions — H124 - H125
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TUNGREC

EPO11

High precision square shoulder endmill, shank type, with screw clamp system, for ASMT/ASGT11 inserts
GAMP = +8.7°~ +18°, GAMF = -5.3°~ —19.4°

't
4 (Kg%rngl LS é%ﬁ
\‘;v’ T F 1 @

O
o

DCONMS

fx,
APMX CICT DCONMS LS LH LF WT(kg) Air hole Insert
EPO11R012M16.0-01 10.6 12 1 16 60 25 85 0.11 With AS*T11T3...
EPO11R012M16.0-01L 10.6 12 1 16 95 30 125 0.16 With AS*T11TS...
EPO11R016M16.0-02 10.6 16 2 16 60 25 85 0.12 With AS*T11T3...
EPO11R016M16.0-02L 10.6 16 2 16 105 40 145 0.2 With AS*T11T3...
EPO11R018M16.0-02 10.6 18 2 16 60 25 85 0.12 With AS*T11T3...
EPO11R018M16.0-02L 10.6 18 2 16 105 40 145 0.21 With AS*T11T3...
EPO11R020M20.0-02 10.6 20 2 20 70 30 100 0.22 With AS*T11T3...
EPO11R020M20.0-02L 10.6 20 2 20 135 50 185 0.41 With AS*T11TS...
EPO11R020M20.0-03 10.6 20 3 20 70 30 100 0.21 With AS*T11T3...
EPO11R022M20.0-02 10.6 22 2 20 70 30 100 0.22 With AS*T11T3...
EPO11R022M20.0-02L 10.6 22 2 20 155 30 185 0.42 With AS*T11T3...
EPO11R022M20.0-03 10.6 22 3 20 70 30 100 0.22 With AS*T11T3...
EPO11R025M25.0-02L 10.6 25 2 25 150 70 220 0.76 With AS*T11T3...
EPO11R025M25.0-03 10.6 25 3 25 80 35 115 0.39 With AS*T11TS...
EPO11R025M25.0-04 10.6 25 4 25 80 35 115 0.38 With AS*T11T3...
EPO11R028M25.0-02L 10.6 28 2 25 185 35 220 0.8 With AS*T11T3...
EPO11R028M25.0-03 10.6 28 3 25 80 35 115 0.4 With AS*T11T3...
EPO11R028M25.0-04 10.6 28 4 25 80 35 115 0.39 With AS*T11T3...
EPO11R030M25.0-02L 10.6 30 2 25 180 40 220 0.8 With AS*T11T3...
EPO11R030M25.0-03 10.6 30 3 25 80 40 120 0.43 With AS*T11T3...
EPO11R030M25.0-04 10.6 30 4 25 80 40 120 0.42 With AS*T11T3... o
EPO11R032M32.0-02L 10.6 32 2 32 175 80 255 1.48 With AS*T11TS... g
EPO11R032M32.0-03 10.6 32 3 32 80 40 120 0.68 With AS*T11TS... 8
EPO11R032M32.0-05 10.6 32 5 32 80 40 120 0.67 With AS*T11TS... g’
EPO11R035M32.0-02L 10.6 35 2 32 215 40 255 1.49 With AS*T11T3... =
EPO11R035M32.0-03 10.6 35 3 32 80 40 120 0.69 With AS*T11T3... =
EPO11R035M32.0-05 10.6 35 5 32 80 40 120 0.67 With AS*T11T3...
EPO11R040M32.0-02L 10.6 40 2 32 205 50 255 1.53 With AS*T11T3...
EPO11R040M32.0-04 10.6 40 4 32 80 40 120 0.72 With AS*T11T3...
EPO11R040M32.0-06 10.6 40 6 32 80 40 120 0.71 With AS*T11T3...
EPO11R050M32.0-05 10.6 50 5 32 80 40 120 0.83 With AS*T11T3...
EPO11R050M32.0-07 10.6 50 7 32 80 40 120 0.82 With AS*T11T3...
EPO11R050M42.0-03L 10.6 50 3 42 310 50 360 3.78 With AS*T11T3...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
EPO11R012 - 022... CSPB-2.5S M-1000 IP-8D
EPO11R025 - 050... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque : CSPB-2.5/CSPB-2.58 = 1.3 N'm

Reference pages: Inserts — H123, Standard cutting conditions — H124 - H125
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TUNGREC

HPO11-M

High precision square shoulder endmill, modular type, for ASMT/ASGT11 inserts (TungFlex)
GAMP = +8.7° ~ +18°, GAMF = -5.3° ~ -19.4°

‘® LFOAL e 3&4
és o ‘Ai, /;\ RRV@

g 1= | =65

[a)] _
| U s@/ - \i/ @
90° (KAPR)* o APMX A A-A cross section

DN

DCSFMS

Shoulder
Milling

APmx T cicT oAL LF H  DCSFMS CRKS WT(kg) Airhole Insert
HPO11R020MM10-02 10.6 20 2 49 30 15 17.8 M10 0.06 With AS TI1T3...
HPO11R025MM12-03 10.6 25 3 57 35 17 20.8 M12 0.1 With AS*T11T3...
HPO11R032MM16-03 10.6 32 3 63 40 22 288  M16 0.2 With  ASTI1TS..
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
HPO11R020MM10-02 CSPB-2.58 M-1000 IP-8D
HPO11R025, 032... CSPB-2.5 M-1000 IP-8D

*Recommended clamping torque : CSPB-2.5/CSPB-2.5S = 1.3 N-m

TUNGREC

ELS11
High efficiency roughing endmill, shank type, for ASMT/ASGT11 inserts

GAMP = +8.7° ~ +18°, GAMF = -5.3° ~ -19.4°

N
R
®
BN

SN
N
=

Approach Q|
F;ﬁlgle o a @
10-20
90°
(KAPR)
45
APMX ZEFP  CICT DCONMS LS LH LF  WT(b) Airhole Insert
70 ELS11R100U0100W02 1.197 1.000 2 6 1.000 2.250 1.500 3.750 0.670 With AS*T11T3...
ELS11R125U0125W03 1.535 1.250 3 12 1.250 2.250 2.250 4.500 1.330 With AST11T3...
ELS11R150U0125W03 1.575 1.500 3 12 1.250 2.329 2171 4.500 1.330 With AST11T3...
85
SPARE PARTS & Ve S/
88 Designation Clamping screw Lubricant Wrench
ELS11... CSPB-2.5 M-1000 IP-8D
*Recommended clamping torque : CSPB-2.5 = 1.3 Ibs- ft
90’

Reference pages: Inserts — H123, Standard cutting conditions — H124 - H125, Tung Flex = H167
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I INSERT

ASMT11-MJ ASMT11-MS
LE S
RE
ASGT11-AJ
LE S
ﬁ
RE
-Steel PA¢ * * *
M Stainless * | %k | Yo
- Cast iron * bAdhAdh
- Non-ferrous * *
- Superalloys * |k * % : First choice
- Hard materials ¥¢ @ Second choice
Coated Cermet |Uncoated
o
Designation RE XIS 88 Quwgdle | LE IC | s
EXXEERZ2EE |2
I IIIFFFOZ |¥
ASMT11T304PDPR-MJ 0016/0417/@ @ ®© O® ® |® 04570264 | 0146
ASMT11T308PDPR-MJ 0.031/0417/@ © © € © 06 & |©® 0457 | 0.264 | 0146
ASMT11T312PDPR-MJ 0.047 [0.417 | @ [ e |o 0457 | 0.264 | 0.146
ASMT11T316PDPR-MJ 0.063|0.417 | @ ® e |o 0.457 | 0.264 | 0.146
ASMT11T320PDPR-MJ 0.0790.417 | @ 0457 | 0.264 | 0146
ASMT11T330PDPR-MJ 01180417 [@ @ 0457 | 0264 | 0146
ASMT11T304PDPR-MS 0016[0417| @ @ 0457 | 0.264 | 0.146
ASGT11T304PDFR-AJ 0.0160.417 ° L 0457 | 0.264 | 0146
ASGT11T308PDFR-AJ 0.031[0.417 o ° 0457 | 0.264 | 0146

@® : Lineup

Milling Cutter

Tungaloy H123




B STANDARD CUTTING CONDITIONS

TPO11/EPO11/HPO11 type

Priority Grade Cuggl%s?ﬁ?)ed MFjed per t;;l;th: fz (ip;)J

First choice AH725 330 - 820 Od?c?c?s- - o
Wear resistance T3130 330 - 820 0(5(.)(;)(;18_ - -
Surface quality NS740 330 - 820 00-(.)(;)026_ = -
First choice AH725 330 - 660 06?5;8- - =
Wear resistance T3130 330 - 660 06(.)(?(;18_ - -
Surface quality NS740 330 - 660 06%)025' = =
First choice AH725 330 - 500 06%)(?6- - =
Wear resistance T3130 330 - 500 06.0(?(?6_ - -
- AH130 260 - 660 = 06?0058_ =
First choice AH120 330 - 820 0.005 - 0.01 - -
Wear resistance A g 330-820  0.005 - 0.01 - -
First choice AH120 260-660  0.005 - 0.01 - -
Wear resistance e 260-660  0.005 - 0.01 - .

- DS1100 1000 - 3300 - - 0(;?(?028-

- DS1100 330 - 660 . : 06?(?028‘

- KSOSF 660 - 1650 - ; 06?(?028_
- AH130 60 - 200 . 06?00036- .
- AH725 60 - 130 06(.)(?(?5- - -

I CAUTIONARY POINT IN MODIFYING CUTTER BODIES

Brinell
ISO Workpiece material hardness
HB
~ 200
L
ow carbon steel 200
1018, 1020, 1026, etc.
8o
=c
= 3= ~ 200
c=
%)
200 ~ 300
. High carbon steel and
alloy steel 200 ~ 300
1045, 4140, etc.
200 ~ 300
150 ~ 300
Tool steel
H183, etc.
150 ~ 300
M Stainless steel )
304SS, 316SS, 17-4 PH, etc.
150 ~ 250
Gray cast iron
Class 25, Class 30, etc.
150 ~ 250
150 ~ 250
Ductile cast iron
60-40-18, 60-55-06, etc.
150 ~ 250
Approach
angle Aluminum alloys :
Si< 13%
Aluminum alloys _
Siz= 13%
Copper alloys -
Titanium alloys )
s Ti-6AI-4V, etc.
Superalloys }
Inconel 718, etc.
90 When using inserts with corner radius

RE = 0.079" (2 mm), standard cutter bodies
have to be modified “R”. (Only for TPO11,
EPO11, TLS11, ELS11, HPO11)

About roughing type TLS11, ELS11
From 2nd row onwards, please use insert
with RE = 0.016" or 0.031"

H124 www.tungaloy.com/us

Corner radius RE (in)

The dimension of modifying (in)

0.016 - 0.063

Unnecessary

0.079-0.118

0.080




B STANDARD CUTTING CONDITIONS

Roughing type TLS11 / ELS11

ISO

S

Workpiece material

Low carbon steel
1018, 1020, 1026, etc.

High carbon steel and alloy steel
1045, 4140, etc.

Tool steel
H13, etc.

Stainless steel
304SS, 316SS, 17-4 PH, etc.

Gray cast iron
Class 25, Class 30, etc.

Ductile cast iron
60-40-18, 60-55-06, etc.

Aluminum alloys
Si< 13%

Aluminum alloys
Si = 13%

Titanium alloys
Ti-6Al-4V, etc.

Superalloys
Inconel718, etc.

Brinell

hardness

HB

~200

~ 200

200 ~ 300

200 ~ 300

150 ~ 300

150 ~ 300

150 ~ 250

150 ~ 250

150 ~ 250

150 ~ 250

- To remove excessive chip accumulation use an air blast.

- To avoid built up edge on the cutting edges (Aluminum machining), use a

water soluble coolant.

- When cutting an interrupted surface or a casted skin, the feed per tooth (fz)

Priority

First choice

Wear resistance

First choice

Wear resistance

First choice

Wear resistance

First choice

Wear resistance

First choice

Wear resistance

Grade

AH725

T3130

AH725

T3130

AHT725

T3130

AH130

AH120

T1215
T1115

AH120

T1215
T1115

DS1100

DS1100

AH130

AHT725

Cutting speed:

Ve (sfm)

330 - 820

330 - 820

330 - 660

330 - 660

330 - 500

330 - 500

330 - 500

330 - 800

330 - 800

260 - 650

260 - 650

650 - 1650

330 - 650

60 - 200

60 - 130

Feed per tooth: fz (ipt)

MJ

0.002 -
0.007

0.002 -
0.007

0.003 -
0.006

0.003 -
0.006

0.003 -
0.006

0.003 -
0.006

0.004 -
0.007

0.004 -
0.007

0.004 -
0.007

0.004 -
0.007

0.003 -
0.006

0.003 -
0.005

MS AJ
0.003 - )
0.006

i 0.002 -
0.007
i 0.002 -
0.007

Milling Cutter

- Cutting conditions are limited by machine power, workpiece rigidity, and

spindle output. When the cutting width, depth, or overhang length is large,

set Vc and fz to the lower recommended values and check the machine

should be reduced to the lower recommended value shown in the above

table.

power and vibration.

Tungaloy H125



TUNGREC

TPO18

High precision square shoulder mill, with screw clamp system, for AOMT/AOGT18 inserts
GAMP = +14° ~ +17°, GAMF = 422° ~ 431°

) | X > DCSFMS
- - DCONMS | ta Réﬁ r/‘
= ; KWW
> -k \ ai ( I V @
A4 B i RIR [V |
/ . m
L [ } 4 (R Sv =g &
A - X — <
5 o S E
Sc » ~—HE= ) < Y /
£3 ' . DC 90°(KARP)
. Arbor
ApMx [ cICT DCSFMS LF DCONMS CBDP KWW b WT(Ib) Airhole  Insert type
TPO18R200U0075A05 0.657 2.000 5 1.625 1.570 0.750 0.750 0.315 0.197 0.780 With AO*T1805... A
TPO18R250U0075A06 0.657 2.500 6 2.125 1.570 0.750 0.750 0.315 0.197 1.320 With AO*T1805... A
TPO18R300U0100A07  0.657  8.000 7 2250 1750 1.000 1.000 0374 0236 1890  With  AO'T1805.. A
TPO18R400U0150A08 0.657 4.000 8 3.000 2.000 1.500 1.060 0.630 0.354 3.140 Without AO*T1805... B
TPO18R500U0150A09 0.657 5.000 9 4.000 2.000 1.500 1.060 0.630 0.354 6.270 Without AO*T1805... B
TPO18R600U0200A10 0.657 6.000 10 4.750 2.000 2.000 1.060 0.748 0.394 8.370 Without AO*T1805... B

SPARE PARTS @ , / &

Tt 56 ell locking bolt

Designation Clamping screw Grip Osiilorel PR
TPO18R200..., 250... CSTB-4L093 H-TBS BT15M (C0.375X1.125H)
TPO18R300... CSTB-4L120 H-TBS BT15M (C0.500%1.375H)
TPO18R400..., 500... CSTB-4L120 H-TBS BT15M (TMBA-0.750H) .. 0mmended clamping torque:
IRCUEHO00S CSME-AILEY IRHTERS Uk B CSTB-4L093 = 2.58 Ibs-ft, CSTB-4L120 = 2.58 Ibs- ft
B Arbor type
Arbor type A Arbor type B
DCSFMS DCSFMS
DCONMS ™| DCONMS
[ TV VTV Vil
KWW Kww
{’\ !
P [

b
b,

-l ==t e
TUNGREC

EPO18

High precision square shoulder endmill, shank type, with screw clamp system, for AOMT/AOGT18 inserts
GAMP = +14° ~ +17°, GAMF = +22° ~ +31°

‘htad

CBDP
CBDP

(2]
s
O ===/ t--r-r-rrrr b4 {F
0O ST e (@) rRdr 7 [F
S %
90:\*‘ LS - @
(KAPR) |~ LF i
90 .
APMx [T cICT DCONMS LS LH LF WT(lb)  Airhole  Insert
EPO18R100U0100W02 0.657 1.000 2 1.000 2.250 1.750 4.000 0.730 With AO*T1805...
EPO18R100U0100W02L 0.657 1.000 2 1.000 2.250 2.750 5.000 0.910 With AO*T1805...
EPO18R125U0125W03 0.657 1.250 3 1.250 2.250 2.250 4.500 1.320 With AO*T1805...
EPO18R125U0125W03L 0.657 1.250 3 1.250 2.250 4.250 6.500 1.880 With AO*T1805...
EPO18R150U0125W03L 0.657 1.500 3 1.250 2.250 4.250 6.500 2.420 With AO*T1805...
EPO18R150U0125W04 0.657 1.500 4 1.250 2.250 2.250 4.500 1.460 With AO*T1805...
EPO18R200U0125W05 0.657 2.000 5 1.250 2.250 2.250 4.500 1.680 With AO*T1805...

*The DC above is the diameter when using MJ chipbreaker. With AJ chipbreaker, the tool diameter is (DC above + 0.008").

SPARE PARTS & /

Designation Clamping screw Wrench
EPO18R100U... CSTB-4L085 T-15DB
EPO18R125U..., -200U CSTB-4L093 T-15DB *Recommended clamping torque : CSTB-4L093 = 2.58 Ibs-ft, CSTB-4L120 = 2.58 lbs-ft

Reference pages: Inserts, Standard cutting conditions — H127
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Il INSERT
AOMT18-MJ

LE
RE <2

RE

(;), - |

- Steel

AOGT18-AJ

/'™

—

*
M Stainless %* Yo
- Cast iron *
- Non-ferrous *
- Superalloys * % : First choice
H | Hard materials ¥t : Second choice
Coated |Uncoated
Designation RE |APMX|S & s LE| IC | S
I |5
< < X
AOMT180508PDPR-MJ 0.031/0.657 | @ @ 0.768 | 0.421 | 0.220
AOMT180516PDPR-MJ 0.063|0657 | @ @ 0.768 | 0.421|0.220
AOMT180524PDPR-MJ 0.094 | 0.657 ® 0 0.768 | 0.421|0.220
AOMT180532PDPR-MJ 0126(0.657 | @ @ 0.768 | 0.421 [0.220
AOGT180504PDFR-AJ 0.016 | 0.657 ® 0.780 0.425 | 0.240
AOGT180508PDFR-AJ 0.031|0.657 o 0.780|0.425|0.240

B STANDARD CUTTING CONDITIONS

TPO18/EPO18 type

ISO Workpiece material

Low carbon steel

1018, 1020, 1026, etc.

1045, 4140, etc.

Tool steel
H13, etc.

Stainless steel

Gray cast iron

Ductile cast iron

Aluminum alloys
Si<13%

Aluminum alloys
Si=13%

Titanium alloys
Ti-6Al-4V, etc.

Superalloys
Inconel718, etc.

- To remove excessive chip accumulation use an air blast.

High carbon steel and alloy steel

304SS, 316SS, 17-4 PH, etc.

Class 25, Class 30, etc.

60-40-18, 60-55-06, etc.

Brinell
hardness

HB

~ 200

200 ~ 300

150 ~ 300

150 ~ 250

150 ~ 250

- To avoid built up edge on the cutting edges (Aluminum machining), use a water

soluble coolant.

- When cutting an interrupted surface or a casted skin, the feed per tooth (fz)
should be reduced to the lower recommended value shown in the above table.

Priority

AHT725

AHT725

AHT725

AH140

AHT725

AHT725

KS15F

KS15F

AHT725

AHT725

@ : Line up

Feed per tooth: fz (ipt)

Cutting speed:
Ve (sfm) MJ AJ
330 - 820 0.003 - 0.010 - g
3

330 - 750 0.003 - 0.008 @ g’
330 - 600 0.003 - 0.008 - 5
330 - 660 0.003 - 0.008 =
330 - 820 0.003 - 0.010 -
260 - 660 0.003 - 0.010 -

1000 - 3300 - 0.002 - 0.010
330 - 660 = 0.002 - 0.010
60 - 200 0.0083 - 0.007 -
60 - 130 0.003 - 0.006 =

- Cutting conditions are limited by machine power, workpiece rigidity, and spindle

output. When the cutting width, depth, or overhang length is large, set Vc and fz
to the lower recommended values and check the machine power and vibration.

Tungaloy H127



Shoulder
Milling

Approach
angle

B APPLICATION RANGE

Helical Hole enlarging
interpolation
i T— T—
Shoulder | fama and = <= =
milling Slotting  Ramping 9 —\\] —~ ~_
| |
\ i
\ i
i \ i
o |
< & I
i I
*
oDy, » | oD; qe L_|
Max. Max. : Max. cutting
Tool dia. Chipbreaker Ma;(f. gepth ramping plunging magnhlPl{in Max. machining width in
angle depth 9 enlarging
APMX RMPX A oD1 oD2 oD3* ae
0.500 MJ, AJ 0.276 7.5 0.020 0.750 0.862 0.862 0.480
EPO07R050U0050-02
0.524 HJ 0.031 4.5 0.030 0.786 - - 0.406
0.625 MJ, AJ 0.276 5 0.020 0.938 1.112 1.112 0.610
EPO07R063U0063-04
0.649 HJ 0.031 4 0.030 0.974 - - 0.531
0.750 MJ, AJ 0.276 3.5 0.020 1.125 1.362 1.362 0.730
EPO07R075U0075-05
0.774 HJ 0.031 25 0.030 1.161 - - 0.656
1.000 MJ, AJ 0.276 2.4 0.020 1.500 1.862 1.862 0.980
EPOO0O7R100U...
1.024 HJ 0.031 2 0.030 1.536 - - 0.906
EPS11050... 0.500 MJ, MS, AJ 0.417 6 0.020 0.590 0.882 0.882 0.480
EPS11062... 0.625 MJ, MS, AJ 0.417 5 0.020 0.790 1.332 1.332 0.610
EPS11075... 0.750 MJ, MS, AJ 0.417 3 0.020 1.100 1.382 1.382 0.730
EPS11100... 1.000 MJ, MS, AJ 0.417 2 0.020 1.500 1.882 1.882 0.980
EPS11125... 1.250 MJ, MS, AJ 0.417 1.5 0.020 2.050 2.382 2.382 1.230
EPO18R100U... 1.000 MJ, AJ 0.657 5.5 0.039 1.272 1.764 1.764 0.961
EPO18R125U... 1.250 MJ, AJ 0.657 3.5 0.039 1.772 2.264 2.264 1.211
EPO18R150U... 1.500 MJ, AJ 0.657 2.7 0.039 2.272 2.764 2.764 1.461
T/EPO18R200U... 2.000 MJ, AJ 0.657 1.9 0.039 3.272 3.764 3.764 1.961
Max. Max. : Max. cutting
Tool dia. Chipbreaker Ma:f. gﬁfth ramping plunging maznt:{‘r;in Max. machining width in
angle depth 9 enlarging
APMX RMPX A oDA1 oD2 oD3* ae
2.000 MJ, AJ 0.276 0.9 0.020 3.000 3.960 3.862 1.980
TPO07R200U0075A12
2.024 HJ 0.031 0.6 0.030 3.036 4.008 - 1.906
TPS11200RBU 2.000 MJ, MS, AJ 0.417 0.7 0.020 3.460 3.900 3.882 1.950
TPS11300RBU 3.000 MJ, MS, AJ 0.417 0.4 0.020 5.830 6.260 5.882 3.130
TPS11400RBU 4.000 MJ, MS, AJ 0.417 0.3 0.020 7.400 7.830 7.882 3.920
TPO18R250U0075A06 2.500 MJ, AJ 0.657 1.4 0.039 4.272 4.921 4.764 2.461
TPO18R300U0100A07 3.000 MJ, AJ 0.657 1.1 0.039 5.272 5.921 5.764 2.961
TPO18R400U0150A08 4.000 MJ, AJ 0.657 0.8 0.039 7.272 7.921 7.764 3.961
TPO18R500U0150A09 5.000 MJ, AJ 0.657 0.6 0.039 9.272 9.921 9.764 4.961
TPO18R600U0200A10 6.000 MJ, AJ 0.657 0.5 0.039 11.272 11.921 11.764 5.961

*Flat bottom hole

Corner RE for dimensions of D1, eD2, and eD3: RE = 0.016" for EPO07 / EPO11 and RE = 0.031" for EPO18.
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TUNGQUAD

TPDO5

High density square shoulder mill, with screw clamp system, for SDMT/SDHTO05 inserts

GAMP = +5°, GAMF = -7° ~ +12°
DCSFMS
DCONMS = %4@'

o
a
&
= [
o
<y
DC 90° (KAPR) Right hand (R) shown.
[ apmx CICT DCSFMS LF DCONMS CBDP KWW b  WT(lb) Airhole Insert
TPD05R150U0075A08 0.157  1.500 8 1.461 1570 0750 0750  0.313  0.170  0.220  With  SD*T0502...
TPDO5R200U0075A10 0.157  2.000 1750 1570 0750 0750  0.313 0170  0.440  With  SD*T0502...
SPARE PARTS & / &
Designation Clamping screw Wrench S(gep”tiloor?;l'%%sg)lt
TPDOS... CSPB-2L043 IP-6DB (C0.375X1.125H)
*Recommended clamping torque : CSPB-2L.043 = 0.52 Ibs- ft
EPDO05
High density square shoulder endmill, shank type, with screw clamp system, for SDMT/SDHTO05 inserts
GAMP = +5°, GAMF = -7° ~ +12°
@ S
== S )
8 a\: i J % >" —— ’{ ””” #
\ £ 50 I 8 &77777’7
) o o PVX LH LS
3 | - a a
V= (KRIQ’R) i i F - Fig.1 Fig. 2

Right hand (R) shown.

APMX [T cICT DCONMS LS LH LF  WT(lb) Airhole Shank  Insert  Shank type

EPDO05R050U0050-02 0.157 0.500 2 0.500 1.780 1.220 3.000 0.220 With Straight  SD*T0502... Fig .1
EPDO5R063U0063-03 0.157 0.625 3 0.625 2.000 1.500 3.500 0.440 With Straight ~ SD*T0502... Fig .1
EPDO5R075U0075W04  0.157 0.750 4 0.750 2.030 1.720 3.750 0.440 With Weldon  SD*T0502... Fig .2
EPDO5R100U0100W05  0.157 1.000 5 1.000 2.280 1.720 4.000 0.660 With Weldon  SD*T0502... Fig .2
EPDO5R125U0100W06  0.157 1.000 6 1.250 2.280 1.720 4.000 1.100 With Weldon  SD*T0502... Fig .2

SPARE PARTS & /

Designation Clamping screw Wrench
EPDO5... CSPB-2L043 IP-6DB

*Recommended clamping torque : CSPB-2L043 = 0.52 Ibs- ft

Reference pages: Inserts — H130, Standard cutting conditions — H131

Milling Cutter

Tungaloy H129




TUNGQUAD

L ELDO5

High density square shoulder endmill for roughing, shank type, with screw clamp system, for SDMT/SDHTO05 inserts
GAMP = +5°, GAMF =-3°

74"
@

DC
]
DCONMS

Sp LH - LS J
3=
- LF
%)
APMX [T zEFP  CICT DCONMS LS LH LF  WT(b) Airhole Insert
ELDO5R075U0075W02 0.799 0.750 2 10 0.750 2.031 1.219 3.250 0.440 With SD*T0502...
& ELDO5R100U0100W03 0.953 1.000 3 18 1.000 2.250 1.500 3.750 0.670 With SD*T0502...
SPARE PARTS & V4
Designation Clamping screw Wrench
ELDOS... CSPB-2L043 IP-6DB
i *Recommended clamping torque : CSPB-2L043 = 0.52 Ibs- ft
I INSERT
SDMTO05-MJ SDHTO05-AJ
IC S

]

~RE
Approach
Snde - Steel *
1020 M Stainless %* |
- Cast iron *
B - Non-ferrous *
4o - Superalloys * % : First choice
- Hard materials Y% : Second choice
70; Coated |Uncoated
Designation RE [APMXIR & |o s | IC
85° I |E
< < -
’ SDMT050204PN-MJ 0.016 |0.157 | @ @ 0.094 | 0.200
88 SDHT050204FN-AJ 0.0160.157 ° 0.0940.200
@ : Line up
o)

Reference pages: Inserts — H130, Standard cutting conditions — H131
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B STANDARD CUTTING CONDITIONS

H Bore, shank type TPD05/EPDO05

ISO Workpiece material

Low carbon steel
1018, 1020, 1026, etc.
High carbon steel
. 1045, 1055, etc.
Alloyed steel
4140, 8620, etc.

Tool steel
W1-8, etc.

M Stainless steel

304SS, 316SS, 17-4 PH, etc.

Gray cast iron
. Class 25, Class 30, etc.
Ductile cast iron
60-40-18, 60-55-06, etc.

Aluminum alloys

. Si<13%
Aluminum alloys

Si=13%

Brinell hardness
HB

~ 200

200 ~ 300

150 ~ 300

~ 300

150 ~ 250

150 ~ 250

Grade

AHT725

AH725

AHT725

AH725

AH140

AH725

AHT725

TH10

TH10

Cutting speed
Vc (sfm)

750 - 1050

500 - 750

500 - 750

350 - 440

330 - 650

500 - 820

330 - 590

1150 - 1600

330 - 650

Feed per tooth
fz (ipt)

0.0015 - 0.004

0.0015 - 0.004

0.0015 - 0.004

0.001 - 0.0035

0.001 - 0.0035

0.002 - 0.005

0.002 - 0.005

0.002 - 0.006

0.002 - 0.006

* For deep and wide cutting, set the Vc and fz to the lower recommended limits and check the vibration and spindle load of the machine.

B Roughing type ELD05

ISO Workpiece material

Low carbon steel
1018, 1020, 1026, etc.

High carbon steel

. 1045, 1055, etc.
Alloyed steel

4140, 8620, etc.

Tool steel
W1-8, etc.

M Stainless steel
304SS, 316SS, 17-4 PH, etc.

Gray cast iron
. Class 25, Class 30, etc.
Ductile cast iron
60-40-18, 60-55-06, etc.

Aluminum alloys

. Si<13%
Aluminum alloys

Si=13%

Brinell hardness
HB

~ 200

200 ~ 300

150 ~ 300

~ 300

150 ~ 250

150 ~ 250

Grade

AHT725

AHT725

AHT725

AHT725

AH140

AHT725

AH725

TH10

TH10

Cutting speed

Ve (sfm)

330 - 820

330 - 660

330 - 660

330 - 400

300 - 500

330 - 820

260 - 660

660 - 1650

330 - 650

Feed per tooth
fz (ipt)

0.0015 - 0.004

0.0015 - 0.004

0.0015 - 0.004

0.0012 - 0.0035

0.0012 - 0.0035

0.002 - 0.005

0.002 - 0.005

0.002 - 0.006

0.002 - 0.006

Milling Cutter

Tungaloy H131



TUNGMILL

TPW13
Square shoulder mill, with screw clamp system, for SWMT/SWGT13 inserts

GAMP = +11.5°, GAMF =-13° ~ -10.5°

P DCONMS
w o s @
[ 7/

W L 5
Q)W'J J

Shoulder
Milling

DC »<790° (KAPR) Right hand (R) shown.
. Arbor
Apmx G cicT  LF DCONMS CBDP KWW b WT(Ib) Airhole Insert type

TPW13R200U0075A03  0.394 2000 3 1575 0750 0750 0315 0197 0660  With  SWT1304. A
TPW13R200U0075A04 0.394 2.000 4 1.575 0.750 0.750 0.315 0.197 0.660 With SW*T1304... A
TPW13R200U0075A05 ~ 0.394 2000 5 1575 0750 0750 0315 0497 0660  With  SWT1304. A
TPW13R300U0100A04 0.394 3.000 4 1.969 1.000 1.024 0.374 0.236 1.760 With SW*T1304... A
TPW13R300U0100A06 0.394 3.000 6 1.969 1.000 1.024 0.374 0.236 1.540 With SW*T1304... A
TPW13R300U0100A08 0.394 3.000 8 1.969 1.000 1.024 0.374 0.236 1.760 With SW*T1304... A
TPW13R400UO150A05 0394 4000 5 1969 1500  1.378 0626 0394 8530  With  SWTI304. B
TPW13R400U0150A07 0.394 4.000 7 1.969 1.500 1.378 0.626 0.394 3.310 With SW*T1304... B
TPW13R400U0150A10 0.394 4.000 10 1.969 1.500 1.378 0.626 0.394 3.310 With SW*T1304... B
TPW13R500U0150A06 0.394 5.000 6 2.480 1.500 1.457 0.626 0.394 5.510 With SW*T1304... B
TPW13R500U0150A08  0.394 ~ 5000 8 2480 1500 1457 0626 0394 5290  With  SWT1304.. B
TPW13R500U0150A12 0.394 5.000 12 2.480 1.500 1.457 0.626 0.394 5.510 With SW*T1304... B
TPW13R600U0200A08 0.394 6.000 8 2.480 2.000 1.496 0.748 0.433 7.940 Without SW*T1304... B
TPW13R600U0200A12 0.394 6.000 12 2.480 2.000 1.496 0.748 0.433 8.160 Without SW*T1304... B
TPW13R600UO200AT5  0.394 ~ 6000 15 2480 2000 1496 0748 0433 8160  Without SWT1304.. B

sareparts & L & & B/ {
Designation (DClamping screw Lubricant (2)Shim screw Shell locking bolt 3Shim Wrench for 0 Wrench for @
TPW13R200... CSPB-3.5 M-1000 DTS5-3.58S  C0.375X1.125H FSSP1102 IP-15D P-3.5
TPW13R300... CSPB-3.5 M-1000 DTS5-3.5SS C0.500X1.375H FSSP1102 IP-15D P-3.5
Approach TPW13R400..., 500... CSPB-3.5 M-1000 DTS5-3.5SS TMBA-0.750H FSSP1102 IP-15D P-3.5
angle TPW13R600... CSPB-3.5 M-1000 DTS5-3.58S - FSSP1102 IP-15D P-3.5
*Recommended clamping torque : CSPB-3.5 = 2.58 Ibs-ft
B Arbor type
00 Arbor type A Arbor type B
DCSFMS DCSFMS
DCONMS ™| DCONMS
KWW KWW
4»‘ \;
P g‘ [

==t

e

CBDP
CBDP

Reference pages: Inserts — H134, Standard cutting conditions — H135
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TUNGMILL

EPW13

Square shoulder endmill, shank type, with screw clamp system, for SWMT/SWGT13 inserts
GAMP = +11.5°, GAMF = -13° ~ -10.5°

@

~1
)
DCONMIS

(@) ,;54
5 o
\ LH LS
90°

(KAPR) LF Right hand (R) shown.
APmx [T cicT DCONMS LS LH LF  WT(kg) Airhole Insert
EPW13R032M32.0-02 10 32 2 32 80 35 115 0.6 With SW*T1304...
EPW13R040M32.0-03 10 40 3 32 80 35 115 0.7 With SW*T1304...
EPW13R050M32.0-03 10 50 3 32 80 40 120 0.9 With SW*T1304...
EPW13R050M32.0-04 10 50 4 32 80 40 120 0.9 With SW*T1304...
EPW13R063M32.0-04 10 63 4 32 80 40 120 1 With SW*T1304...
EPW13R063M32.0-05 10 63 5 32 80 40 120 1 With SW*T1304...
EPW13R080M32.0-04 10 80 4 32 80 40 120 1.3 With SW*T1304...
EPW13R080M32.0-06 10 80 6 32 80 40 120 0.8 With SW*T1304...
SPARE PARTS & f @ / (
Designation (DClamping screw Lubricant (2)Shim screw Wrench for D Wrench for @
EPW13R032, 040... CSPB-3.5 M-1000 - - IP-15D -
EPW13R050 - 080... CSPB-3.5 M-1000 DTS5-3.58S FSSP1102 IP-15D P-3.5

*Recommended clamping torque : CSPB-3.5 = 3.5 N-m

&
3
nsert O
g
E

Reference pages: Inserts — H134, Standard cutting conditions — H135
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I INSERT

SWGT1304-MJ SWMT1304-MJ
S
LE L/g LE ‘E S
W
.|
] - %170 | | &) ({6170
‘ ‘ A
v n B
u §§ SWMT1304-ML SWMT1304-MS
n

7

LE . o
o
¥ {

Rl17e

' 9

SWGT1304-AJ

@

- Steel PAd A *
M Stainless PAq
Cast iron *
Non-ferrous * *
- Superalloys * | Y % : First choice
- Hard materials Y% : Second choice
Approach Coated Cermet | Uncoated
angle o =)
100 Designation REAPMXI& 8 S P LR 22 |§ LE|IC| S |BS
mTrrrm® oA~ TN (=]
TIIIFCcRR82 |
45° SWGT1304PDPR-MJ 0.031(0.394 | @ @ [ ] 0.535|0.535|0.197 | 0.055
SWMT1304PDPR-MJ 0031|0394 @ © © © ®© © © © [ J 0.535|0.535|0.197 | 0.055
i SWMT1304PDER-ML 0.031(0.394 | @ [ J 0.535|0.535|0.197 | 0.055
70, SWMT1304PDPR-MS 0.031 [0.394 o 0o 0.535|0.535|0.197 | 0.055
SWGT1304PDFR-AJ - 0394 @ @ [ ] ( ] 0.535|0.535|0.197 | 0.063
85° @ : Line up
88
90

H134 www.tungaloy.com/us




B STANDARD CUTTING CONDITIONS TPW / EPW13 type

Roughing Light cutting to finishing
Cutting (Depth of cut: APMX = 0.040") (Depth of cut: APMX = 0.040")
Workpiece speed
1ISO material Grade Ve Feed per tooth: fz (ip) Feed per tooth: fz (ip)
(sfm)
MJ ML MS AJ MJ ML MS AJ
AH3135 330-g99 0002  0.002- i ) 0.002-  0.002 - )
(First choice) 0.010 0.008 0.008 0.007
T3225 0.002 - 0.002 -
Mild steels (Wearresistance) 220~ %% 0,010 ) ) ) 0.008 ) ) )
Low carbon steels
< 180HB AH130 060590 0:002- 0.002 - ) 0.002 - ) 0.002 -
(Fracture resistance) 0.010 0.008 0.008 0.007
NS740 0.002 - 0.002 -
(Surface finish) SEUMHED 0.006 B - - 0.005 - B -
AH3135 330760 0002  0.002- ) ) 0.002-  0.002 - )
. (First choice) 0.008 0.006 0.007 0.005
T3225 0.002 - 0.002 -
Carbon steels (Wearresistance) 20~ 920 0,008 ) ; ) 0.007 ) ) )
Alloy steels
< 300HB AH130 _ 0.002 - _ _ _ 0.002 - _ _
(Fracture resistance) 260 - 490 0.008 0.007
NS740 0.002 - 0.002 -
(Surface finish) 330-760 4 006 ) ) ) 0.005 ) ) )
AH3135 330 - 590 0.002 - 0.002 - B _ 0.002 - 0.002 - _
Die steels (First choice) 0.006 0.005 0.005 0.004
< 30HRC - -
T32?5 330 - 590 0.002 B B ) 0.002 } B }
(Wear resistance) 0.006 0.005
) AH130 / AH3135 260 - 650 0.002 - B 0.002 - B 0.002 - B 0.002 - B
M Stainless (First choice) 0.008 0.007 0.007 0.006
steels
< 50HB AH120 490-gpg 0002  0.002- i i 0.002-  0.002- i i
(Wear resistance) 0.008 0.006 0.007 0.005
T1215 0.002 - 0.002 -
. Gray cast irons Il e relss) 330820 0,008 _ _ _ 0.007 _ _ _
Ductile cast irons AH120 330.820 0:002-  0.002- ) i 0.002-  0.002 - ) i
(Fracture resistance) 0.008 0.006 0.007 0.005
Aluminum alloys DS1100 / KSO5F 0.002 - 0.002 -
Si<13% (First choice) el = ey ) B ) 0.008 ) B . 0.008
Aluminum alloys DS1100 / KSO5F 260 - 980 B B ) 0.002 - ) B } 0.002 -
Si=13% (First choice) 0.008 0.008
DS1100 / KSO5F 0.002 - 0.002 -
Sejpiparlioe (First choice) el = sy - - - 0.008 . - . 0.008

- When machining at large depth of cut or large cutting width, Vc and fz should be reduced.

- As arule, dry machining (including air blow) is recommended. But, for excessive chip
welding, such as when machining stainless steels, use a water soluble cutting fluid. In this
case, use AH140 and set the cutting speed to Vc < 328 sfm.

H Cautionary notes in use

- In slotting or pocketing, when chips are likely to remain in the cutting
zone, internal air supplying or air blow is recommended to prevent chip
recutting.

- Use of inserts other than those specified, can result in poor cutting and
cause damage to the cutter body. Therefore, specified inserts from the
Tungaloy catalog must be used.

- Before changing or indexing the inserts, remove chips or other foreign
matter from the insert, insert pocket and cutter body by using an air blast
or cloth.

- When machining mild steel, carbon steel or alloy steel in wet conditions the T3130 is
recommended. In this case, Vc and fz should be reduced.
- TPW13 type can not be used for ramping, plunging and drilling.

- The inserts should be clamped by using the wrench supplied with the
TAC Mill.

- After a long period of use, the clamping screws and wrench may become
deformed or damaged. These elements must be replaced as soon as pos-
sible.

Tungaloy

Milling Cutter

H135



DOREC

TPQ11,18
Square shoulder mill, with screw clamp system, for LQMU inserts

GAMP = +4° ~ +5°, GAMF = +13° ~ +15°

DCSFMS “4al
> = DCONMS R a
Fre &7
Ul ] X [ RR /
| | o T
- - A (@) ] <‘ |__'|_
£ ‘ SRR
o= 10| o
23 bC 90°(KARP) Right hand (R) shown.
Apmx WM CICT DCSFMS LF  DCONMS CBDP KWW b WT(b) Airhole  Insert  ‘yne
TPQ11R200U0075A06 0.354 2.000 6 1.693 1575 0750 0.787 0.320 0.187 0.880 With LQMU1107... A
TPQ11R250U0075A07 0.354 2.500 7 1.693 1.575 0.750 0.787 0.320 0.187 1.320 With LQMU1107... A
TPQ11R300U0100A10 0.354 3.000 10 2165 1.969 1.000 1.024 0.383 0.219 2.310 With LQMU1107... A
TPQ11R400U0150A12 0.354 4.000 12 3.150 1.969 1.500 1496 0.633 0.375 4.410 With LQMU1107... B
TPQ18R200U0075A03 0.630 2.000 3 1.772 1575 0750 0.750 0.320 0.187 0.880 With LQMU1808... A
TPQ18R250U0100A04 0.630 2.500 4 2.165 1.969 1.000 1.024 0.383 0.219 1.760 With LQMU1808... A
TPQ18R300U0100A05 0.630 3.000 5 2.165 1.969 1.000 1.024 0.383 0.219 2.430 With LQMU1808... A
TPQ18R400U0150A06 0.630 4.000 6 3.150 1.969 1.500 1496 0.633 0.375 3.750 With LQMU1808... B
TPQ18R500U0150A08 0.630 5.000 8 3.150 2.480 1.500 1693 0.626 0.394 6.170 With LQMU1808... B
TPQ18R600U0200A09 0.630 6.000 9 3.937 2480 2.000 1.811 0.758 0.437 9.040 Without LQMU1808... B
SPARE PARTS @ / / @
Designation Clamping screw Grip Torx bit S(gep”tilgr?;ir;)%gg)“
TPQ11R200..., TPQ11R250...,
TPQ18R200..., TPQ18R250... CSTB-3.5L115 SW6-SD BLDT10/S7 (C0.375X1.125H)
TPQ11R300..., TPQ18R300... = CSTB-3.5L115 SW6-SD BLDT10/S7 (C0.500X1.375H)
TPQ11R400..., TPQ18R400...,
TPQ18R500..., CSTB-8.5L115 SW6-SD BLDT10/S7 (TMBA-0.750H)
TPQ18R600U0200A09 CSTB-3.5L115 SW6-SD BLDT10/S7 =

*Recommended clamping torque : CSTB-3.5L115 = 1.84 Ibs-ft, SR14-591 = 3.69 Ibs-ft

Approach
angle B Arbor type
Arbor type A Arbor type B
DCSFMS
- pestus
KWW KWW
y
=
_O‘ -Dk
==t N
3 o
90’

Reference pages: Inserts — H137, Standard cutting conditions — H138
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DOREC

EPQ11

Square shoulder endmill, shank type, with screw clamp system, for LQMU inserts
GAMP = +4° ~ +5°, GAMF = +13° ~ +15°

‘et

n
2 &7 &
RN z .
oi = o) ) 77777777 N RR ’
[a)] (®)
Qv
APMX
90° LH - LS - .
(KAPR) LF Fig. 1 Fig.2
Right hand (R) shown.
APmx TR CICT DCONMS LS LH LF  WT(lb) Airhole Insert Shank type
EPQ11R100U0100W02  0.354 1.000 2 1.000 2.280 1.220 3.500 0.750 With LQMU1107... Fig .2
EPQ11R125U0125W03  0.354 1.250 3 1.250 2.500 1.500 4.000 1.540 With LQMU1107... Fig .2
EPQ11R150U0125W04  0.354 1.500 4 1.250 2.250 1.750 4.000 1.650 With LQMU1107... Fig .2
SPARE PARTS @ / , / /
Designation Clamping screw Grip 1 Grip 2 Torx bit Wrench
EPQ11... CSTB-3.5L115 SW6-SD - BLDT10/S7 T-10D
*Recommended clamping torque : CSTB-3.5L115 = 1.84 Ibs-ft
Il INSERT
LQMU11-PXER-MJ (Suitable for ramping) LQMU11/18-PNER-MJ
IC S IC
u 8
£
O
BS[™ RE 2
|| E
=
- Steel Y * |k
M Stainless * | Yo [ K
Cast iron * Y
Non-ferrous
- Superalloys * * | Y % : First choice
- Hard materials ¥¢ : Second choice
Coated
0 7o}
Designation RE APMX|K & Q g LE | S IC | BS
IITI
<<
LQMU110704PNER-MJ 0.016|0354 ® ® @ 0.433|0.327 | 0.354 | 0.059
LQMU110708PNER-MJ 0.031|0354 | @ @ @ 0.433]0.327 | 0.354 | 0.043
LQMU110708PXER-MJ 0.031(0.354 | @ [ ] 0.433]0.327 | 0.354 | 0.043
LQMU110716PNER-MJ 0.063|0354 | ® ®@ @ 0.433]0.327 | 0.354 | 0.012
LQMU110720PNER-MJ 0.079(0.354 | @ 0.433|0.327 | 0.354 -
LQMU180804PNER-MJ 0.016|0630 | ® ®@ @ 0.689 | 0.429 | 0.453 | 0.079
LQMU180808PNER-MJ 0.031|0630 | ® ®@ @ 0.689 | 0.429 | 0.453 | 0.063
LQMU180816PNER-MJ 0.630|0630 ® ®@ @ 0.689 | 0.429 | 0.453 | 0.031
LQMU180824PNER-MJ 0.094|0630 ® ®@ @ 0.689 | 0.429 | 0.453 -

@ : Line up

Reference pages: Standard cutting conditions — H138
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B STANDARD CUTTING CONDITIONS

LQMU11-PXER-MJ
1ISO Workpiece material

Low carbon steel
15, etc.

Alloy steel
1055, etc.

Prehardened steel
NAK80, PX5, etc.

Stainless steel
304SS, etc.

Shoulder
Milling

Gray cast iron
Class 25, etc.

Ductile cast iron
60-40-18, etc.

Titanium alloys
Ti-6Al-4V, etc.

S

Superalloys
Inconel 718, etc.

SKD61, etc.
X40CrMoV5-1, etc.

SKD11, etc.
X153CrMoV12, etc.

H Hardened steel

LQMU11/18-PNER-MJ

ISO Workpiece material

Low carbon steel
1018, 1020, 1026, etc.
High carbon steel
Approach
Fangle . 1045, 1055, etc.
Alloyed steel
4140, 8620, etc.

Tool steel
H13, D2, etc.

M Stainless steel
30488, 316SS, 17-4 PH, etc.

Gray cast iron
. Class 25, Class 30, etc.
Ductile cast iron
60-40-18, 60-55-06, etc.

s Heat-resistant alloy
Inconel 718, etc.

Hardness

- 200HB

- 300HB

30 - 40HRC

150 - 250HB

150 - 250HB

40 - 50HRC

50 - 60HRC

Hardness
HB

-200

200 - 300

150 - 300

- 300

150 - 250

150 - 250

* When using LQMU11 inserts, see page H139 for proper feed per tooth setting.

90° - For applications with poor chip evacuation, use air gun to remove chips from the machining area to avoid chip re-cutting and part damage.
- To machine cast surface with unstable cutting depths or interruptions, it is recommended to lower the feed rate (fz) to the lowest parameter in the recommended range.

- Rigidity of the machine and/or workpiece and the spindle power capability greatly influence the cutting conditions. For applications with large cutting width/depth and/or

long tool overhang, start with a Vc and fz in the lower range of the recommended cutting parameters and monitor the machine stability.

H138 www.tungaloy.com/us

Grade

AH3135

AH3135

AH3135

AH3135

AH120

AH120

AH120

AH120

AH120

AH120

Grade

AH725

AHT725

AH725

AH725

AH140

AH120

AH120

AHT725

Cutting speed
Vc (sfm)

330 - 820

325 - 755

325 - 750

295 - 590

455 - 820

360 - 655

95 - 195

65 - 160

145 - 225

130 -210

Cutting speed
Ve (sfm)

330 - 800

330 - 750

330 - 750

330 - 600

300 - 600

450 - 800

450 - 800

65 - 160

Feed per tooth
fz (ipt)

0.004 - 0.010"

0.004 - 0.008"

0.004 - 0.008"

0.004 - 0.010"

0.004 - 0.010"

0.004 - 0.010"

0.0032 - 0.008"

0.0024 - 0.004"

0.004 - 0.006"

0.0024 - 0.004"

Feed per tooth
fz (ipt)

0.004 - 0.010"

0.004 - 0.008"

0.004 - 0.008"

0.004 - 0.008"

0.004 - 0.010"

0.004 - 0.010"

0.004 - 0.010"

0.003 - 0.008"




B APPLICATION RANGE
LQMU11-PXER-MJ

Helical

interpolation Hole enlarging
Plunging and < —
Shlclqulder Slotting  Ramping travegrsirgg \4—" .\Q _*g:
milling ‘ ! |
'R
| | ‘
i
d
|
! e ‘
[
i |
oD1, 2 oD3, 4 ae |
]

Max. . Max. cutting
Max. depth p Max. Min. e idth i
of cut raansgigg plunging machining Max. machining evr‘ﬂa:gi:?g
m APMX  RMPX A D1 oD2* oD3 oD4* RE ae
EPQ11R100... 1.00 0.354 1.8° 0.023 1.41 1.87 1.96 1.94 0.031 0.96
EPQ11R125... 1.25 0.354 1.3° 0.023 1.91 2.37 2.46 2.44 0.031 1.21
TPQ11R150... 1.50 0.354 0.9° 0.023 2.41 2.87 2.96 2.94 0.031 1.46
TPQ11R200... 2.00 0.354 0.7° 0.023 3.41 3.87 3.96 3.94 0.031 1.96
TPQ11R250... 2.50 0.354 0.5° 0.023 4.41 4.87 4.96 4.94 0.031 2.46
TPQ11R300... 3.00 0.354 0.4° 0.023 5.41 5.87 5.96 5.94 0.031 2.96
TPQ11R400... 4.00 0.354 0.3° 0.023 7.41 7.87 7.96 7.94 0.031 3.96
*For a flat bottom
B NOTE WHEN USING LQMU11 INSERTS
Maximum feed rate per tooth varies depending on the cutting depth and width.
Use proper feed rate as described below.
Use caution. Tool may damage if the parameters are not properly set.
ol
Applicable feed rate (for ae < 10% of tool diameter) 3
0.400 g
0.360 [ =
T 0320[ Cutter : TPQ11R200U0075A06 (DC = 2.000", z = 6)
o 0280[ Insert : LQMU110708PXER-MJ
Z o240f Grade : AH3135
‘g 0.200 - Workpiece material : 1055 (200HB)
° 0.160 === - Cutting Speed : Ve = 660 sfm
£ 0120% Cutting width : ae = 0.200"
+ 0.008 .
= L Coolant : Dry
O 0.004 F i . i
N . Machine : Vertical M/C, 22 HP
0.004 0.008 0.013 0.016
Feed per tooth: fz (ipt)
Applicable feed rate (for ae > 10% of tool diameter)
0.400
0.360 \
= 0a320f Cutter : TPQ11R200U0075A06 (DC = 2.000", z = 6)
< 0280 Insert : LQMU110708PXER-MJ
T 0.240F Grade : AH3125
%_ 0.200 Workpiece material : 1055 (200HB)
0160~ Cutting Speed : Ve = 660 sfm
£ 01208 Cutting width - ae = 1.673"
5 0008 Coolant : Dry
© 0.0043 Machine : Vertical M/C, 22 HP

Feed per tooth: fz (ipt)

Tungaloy H139




Shoulder
Milling

Approach
angle

TECMILL

TPM11,16

Square shoulder mill, with screw clamp system, for LMMU tangential clamp inserts
GAMP = +5° ~ +6°, GAMF = +9° ~ +13°

bl
‘]i L i

b

o O
i :_§< o
=V
{ 0
DC LMoo (KAPR) Right hand (R) shown.
Apmx [T CICT DCSMFS LF DCONMS CBDP KWW b  WT(Ib) Airhole  Insert ‘};’,’,‘;‘“
TPM11R200U0075A05 0.381 2.000 1772 1570 0.750 0.750 0.315 0.197  0.660 with  LMMU1107... A
TPM11R250U0075A06 0.381 2.500 6 1772 1570 0.750 0.750 0.315 0.197  1.100 Wwith  LMMU1107... A
TPM11R300U0100A06 0.381 3.000 6 2165 1970 1.000 0.750 0.374 0.236  1.980 with  LMMU1107... A
TPM11R300U0100A08 0.381 3.000 8 2165 1970 1.000 0.750 0.374 0.236  2.200 Wwith  LMMU1107... A
TPM11R400U0150A08 0.381 4.000 8 3.071 1970 1500 1.063 0.626 0.394  3.090 with  LMMU1107... B
TPM11R400U0150A11 0.381 4.000 1 3.071 1970 1500 1.063 0.626 0.394  3.310 Wwith  LMMU1107... B
TPM16R300U0100A05 0.594 3.000 5 2165 1970 1.000 0.750 0.374 0.236  2.200 With LMMU1107... A
TPM16R400U0150A06 0.594 4.000 6 3.071 1970 1500 1.063 0.626 0.394  3.530 With LMMU1107... B
TPM16R500U0150A07 0.594 5.000 7 3.071 2.480 1500 1.063 0.626 0.394 6.610 with  LMMU1107... B

SPARE PARTS & % J/ &

Shell locking bolt
Opt

Designation (DClamping screw Torx bit

ptional
TPM11R200..., 250... SM35-114-HO T-15DF - (CO.351 .125H)
TPM11R300... SM35-114-HO T-15DF = (C0.500X1.375H)
TPM11R400... SM35-114-HO T-15DF - (TMBA-0.750H)
TPM16R300... CSTB-5L159 = BT20S (C0.500X1.375H)
TPM16R400..., 500... CSTB-5L159 - BT20S (TMBA-0.750H)

*Recommended clamping torque : CSTB-3.5L110 = 2.58 Ibs-ft, CSTB-5L159 = 3.69 Ibs-ft, SM35-114-H0 = 2.58 Ibs- ft

B Arbor type

Arbor type A Arbor type B
DCSFMS
DCONMS™] ~ BESRS =
KWW KWW
y
o U o
Ke]

CBDP| -

g .
TECMILL

TLM11

2

Square shoulder mill for roughing, with screw clamp system, for LMMU tangential clamp inserts
GAMP = +5° ~ +6°, GAMF = +9° ~ +13°

. - b S
. i Ty

x

S Y J
=

<

CBDP

DC_, [ Fo0° (KAPR)

APMX [WEIE ZEFP CICT DCSMFS LF  DCONMS CBDP KWW b WT(lb) Air hole Insert
TLM11R200U0075A03 2303 2000 3 21 1.850 2750 0.750 0.750 0.315 0157 1.780  With LMMU1107...
TLM11R250U0100A04 2.634 2.500 4 32 2.323 3.250 1.000 1.024 0.374 0.236 3.330 With LMMU1107...
SPARE PARTS & % / @
Designation Clamping screw Wrench Torx bit Shell locking bolt
TLM11R200... SM35-114-H0 T-15DF BT15S SD06-A2

Coolant needs to be supplied from the end of the arbor
TLM11R250... SM35-114-HO T-15DF BT15S SD08-52 inlay. Coolant cannot be supplied from the set bolt.

*Recommended clamping torque : SM35-114-H0 = 2.58 Ibs-ft

Reference pages: Inserts — H141, Standard cutting conditions — H142
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TECMILL

EPM11

Square shoulder endmill, shank type, with screw clamp system, for LMMU tangential clamp inserts
GAMP = +5° ~ +6°, GAMF = +9° ~ +13°

‘bt

N
;
(©]
z &Y
[a)] 2 RUR
(a]
90" =
LF
(KAPR) = il Right hand (R) shown.
[ apmx CICT DCONMS LS LH LF  WT(Ib) Airhole Insert
EPM11R125U0125W03 0.381 1.250 3 1.250 2.250 1.750 4.000 0.66 With LMMU1107...
EPM11R150U0125W04 0.381 1.500 4 1.250 2.250 1.750 4.000 1.10 With LMMU1107...
SPARE PARTS @ /
Designation Clamping screw Wrench
EPM11... SM35-114-HO T-15DF
*Recommended clamping torque : SM35-114-HO0 = 2.58 Ibs- ft
Il INSERT
LMMU11/16-MJ
LE
= A
Ci ©
ol
=]
O
- Steel * | Y PA¢ ?
M Stainless * Yo =
Cast iron * Y =
Non-ferrous
- Superalloys Adh diAd % : First choice
- Hard materials * ¥¢ : Second choice
Coated
. To]
Designation RE APMXR S RS2y LE|IC | S |BS
QON = - & Al
I ITIIXIT
A< << - -
LMMU110708PNER-MJ 00310331 ® ®© ®© © @ © 0.460| 0.413 | 0.280| 0.079
LMMU110716PNER-MJ 0.063/0381|® ®© ®© ®© @ © 0.453|0.413 | 0.280| 0.047
LMMU110724PNER-MJ 0.094 | 0.381 ® 00 0.445|0.413|0.280(0.014
LMMU110732PNER-MJ 0.126 | 0.381 ® 00 0.437|0.413(0.280| -
LMMU160908PNER-MJ 0031|0594 @ © © © @ © 0.681|0.630|0.375 | 0.094
LMMU160916PNER-MJ 0.063|0594 ® ®© @ © 0.673|0.630|0.375 | 0.063
LMMU160924PNER-MJ 0.094 | 0.594 ® 00 0.665|0.630|0.375 | 0.031
LMMU160932PNER-MJ 0.126 | 0.594 ® 00 0.661|0.630(0.375| -

@ : Line up

Reference pages: Standard cutting conditions — H142
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I STANDARD CUTTING CONDITIONS

Bore, shank type EPM / TPM

ISO Workpiece materials

Low carbon steel
1015, etc.

Carbon steel and alloy steel
1055, 4140 etc.

Prehardend steel
NAK80, PX5, etc.

Shoulder
Milling

Stainless steel
S30400, etc.

Gray cast iron
No.250B, etc.

Ductile cast iron
60-40-18, 80-55-06, etc.

Titanium alloys
Ti-6Al-4V, etc.

S

Superalloys
Inconel718, etc.

H13, etc.

Hardened steel
D2, etc.

Roughing type TLM
ISO Workpiece materials

Low carbon steel
1015, etc.

Carbon steel and alloy steel
1055, 4140 etc.

Approach
- .

Prehardend steel
NAKB80, PX5, etc.

Stainless steel
S30400, etc.

Gray cast iron
. No.250B, etc.
Ductile cast iron
60-40-18, 80-55-06, etc.

Titanium alloys
Ti-6Al-4V, etc.

s Superalloys
o Inconel718, etc.
90

H13, etc.

Hardened steel
D2, etc.

H142 www.tungaloy.com/us

Hardness

-200 HB
-200 HB
- 300 HB
- 300 HB
30 - 40 HRC
30 - 40 HRC

150 - 250 HB
150 - 250 HB
150 - 250 HB
150 - 250 HB

40 - 50 HRC

50 - 60 HRC

Hardness

-200 HB
- 300 HB
- 300 HB
- 300 HB
30 - 40 HRC
30 - 40 HRC

150 - 250 HB
150 - 250 HB
150 - 250 HB
150 - 250 HB

40 - 50 HRC

50 - 60 HRC

Priority
First choice
Wear resistance
First choice
Wear resistance
First choice

Wear resistance
First choice

First choice
Wear resistance
First choice
Wear resistance

First choice

First choice

First choice

First choice

Priority

First choice
Wear resistance
First choice
Wear resistance
First choice

Wear resistance
First choice

First choice
Wear resistance
First choice
Wear resistance

First choice

First choice

First choice

First choice

Grades

AH3135
T3225
AH3135
T3225
AH3135
T3225

AH3135

AH120
T1215
AH120
T1215

AHT725

AHT725

AHT725

AHT725

Grades

AH3135
T3225
AH3135
T3225
AH3135
T3225

AH3135

AH120
T1215
AH120
T1215

AH725

AHT725

AH725

AHT725

Cutting speed
Ve (sfm)

328 - 820
492 - 1148
328 - 755
492 - 1148
328 - 755
394 - 1148

295 - 591

459 - 820
394 - 1148
361 - 656
394 - 1148

98 - 197
66 - 164
148 - 230

131 -213

Cutting speed
Ve (sfm)

328 - 820
492 - 1148
328 - 656
492 - 984
328 - 656
394 - 984

295 - 492

328 - 820
394 - 1148
328 - 656
394 - 1148

66 - 164
66 - 131
98 - 197

82 - 180

Feed per tooth

fz (ipt)
0.005 - 0.012
0.003 - 0.008
0.004 - 0.010
0.003 - 0.008
0.004 - 0.010
0.003 - 0.008

0.004 - 0.010

0.005 - 0.012
0.003 - 0.008
0.005 - 0.012
0.008 - 0.008

0.003 - 0.008

0.002 - 0.004

0.003 - 0.006

0.002 - 0.004

Feed per tooth

fz (ipt)
0.004 - 0.010
0.004 - 0.008
0.004 - 0.008
0.004 - 0.008
0.004 - 0.008
0.004 - 0.008

0.004 - 0.010

0.004 - 0.010
0.004 - 0.010
0.004 - 0.010
0.004 - 0.010

0.002 - 0.006

0.002 - 0.004

0.003 - 0.006

0.002 - 0.004




TUNG-ALUMILL

TPV16

90° shoulder mill for Aluminum machining, with screw clamp system, for XVCT16 inserts
GAMP = +10° ~ +11°, GAMF = -9° ~ -5.5°

o Yy

KWW

R
R
N

73:1 4 [ ‘éi
i (&) |__||_ Ri iR V pas
= W =
3 =
2 G
DC, 490" (KAPR)
P Max. RPM
CICT DCSFMS DCONMS CBDP LF b KWW WT(lb) Airhole (min) Insert
TPV16R150U0075A03 1.500 3 1.421 0.750 0.750 2.000 0.315 0.170 0.440 With 30,000 XVCT1605...
TPV16R200U0075A04 2.000 4 1.890 0.750 0.750 2.000 0.315 0.170 0.890 With 27,000 XVCT1605...
TPV16R250U0100A05 2.500 5 2.165 1.000 0.750 2.000 0.375 0.197 1.340 With 24,000 XVCT1605...
TPV16R300U0100A05 3.000 5 2.362 1.000 0.750 2.000 0.375 0.197 1.920 With 21,000 XVCT1605...
TPV16R400U0150A06 4.000 6 3.150 1.500 1.059 2.500 0.625 0.319 4.280 With 19,000 XVCT1605...
TPV16R500U0150A07 5.000 7 3.740 1.500 1.059 2.500 0.625 0.319 6.700 With 17,000 XVCT1605...
SPARE PARTS @ , / @
Designation Clamping screw Grip Torx bit Shell locking bolt
TPV16R150U0075A03 TS40093I/HG H-TBS BT15S TCS 9.525-35-|
TPV16R200U0075A04 TS400931/HG H-TBS BT15S SD06-46
TPV16R250..., 300... TS400931/HG H-TBS BT15S SD08-47
TPV16R400..., 500... TS40093I/HG H-TBS BT15S SD12-82

*Recommended clamping torque : TS40093I/HG = 3.32 Ibs-ft

TUNG-ALUMILL

EPV16
90° shoulder endmill for Aluminum machining, shank type, with screw clamp system, for XVYCT16 inserts
GAMP = +6° ~ +10°, GAMF = -12° ~ -9°

| DCONMS
B
®
B\

Y

»/;; (KAPR) | LF - _ @ Z\

CICT DCONMS LS LH LF WT(Ib)  Air hole M(amxi:ff)"" Insert
EPV16R100U0100W02 1.000 2 1.000 3.000 2.000 5.000 0.820 With 38,000 XVCT1605...
EPV16R100U0100WO02L 1.000 2 1.000 4.000 3.000 7.000 1.170 With 38,000 XVCT1605...
EPV16R125U0125W02 1.250 2 1.250 4.000 2.000 6.000 1.690 With 34,000 XVCT1605...
EPV16R125U0125W02L 1.250 2 1.250 5.000 3.000 8.000 2.280 With 34,000 XVCT1605...
EPV16R125U0125W03 1.250 3 1.250 4.000 2.000 6.000 1.680 With 34,000 XVCT1605...
EPV16R125U0125W03L 1.250 3 1.250 5.000 3.000 8.000 2.270 With 34,000 XVCT1605...
EPV16R150U0125W03 1.500 3 1.250 5.000 2.000 7.000 2.080 With 30,000 XVCT1605...
EPV16R150U0125W03L 1.500 3 1.250 8.000 2.000 10.000 3.140 With 30,000 XVCT1605...
SPARE PARTS & , /
Designation Clamping screw Grip Torx bit
EPV16R100... TS400851/HG H-TBS BT15S8
EPV16R125,150... TS400931/HG H-TBS BT15S8

*Recommended clamping torque : TS40085I/HG = 3.32 Ibsft, TS40093I/HG = 3.3 Ibs*ft

Reference pages: Inserts, Standard cutting conditions — H44

Milling Cutter
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I INSERT
XVCT16-AJ

LE RE ¢
p = Y
Q; o Y]

N Bl steel
ég M Stainless
% = - Cast iron
- Non-ferrous *
S Superalloys % : First choice
H Hard materials Y% : Second choice
Uncoated
Designation RE APMX| o LE | IC | S | BS
T
'_
XVCT160504R-AJ 0.016|0.630 | @ 0.874|0.442 | 0.232 | 0.051
XVCT160508R-AJ 0.0310.630 | @ 0.874|0.442 | 0.232 | 0.039
XVCT160512R-AJ 0.047 |0.610 | @ 0.854 | 0.442 | 0.228 | 0.039
XVCT160516R-AJ 0.063|0.591 | @ 0.835|0.442 | 0.226 | 0.039
XVCT160520R-AJ 0.079|0.571 | @ 0.819|0.442 | 0.226 | 0.039
XVCT160524R-AJ 0.094 |0.551 | @ 0.800 | 0.442 | 0.224 | 0.039
XVCT160525R-AJ 0.098 |0.551 | @ 0.800 | 0.442 | 0.224 | 0.039
XVCT160530R-AJ 0.118|0.551 | @ 0.768 | 0.442 | 0.220 | 0.039
XVCT160532R-AJ 0.126|0.551 | @ 0.756 | 0.442 | 0.220 | 0.039
XVCT160540R-AJ 0.157|0.512 | @ 0.724|0.442|0.217 | 0.047
XVCT160550R-AJ 0.197|0.512 | @ 0.724|0.442|0.213|0.016
* When using inserts with corner radius RE = 0.126", @ : Line up

standard cutter body has to be modified with "R". "R" = RE - 0.012".

Approach
angle
Il STANDARD CUTTING CONDITIONS
. . Hardness Chip- Cutting speed Feed per tooth
Workpi material .
IS0 orkpiece materia HB Grade breaker Ve (sfm) fz (ipt)
60 TH10 AJ 984 - 16404 0.006 - 0.014
Aluminum alloy
100 TH10 AJ 656 - 6562 0.004 - 0.010
75 TH10 AJ 656 - 6562 0.006 - 0.012
Cast Aluminum alloy
Si< 12%
90 TH10 AJ 656 - 4921 0.004 - 0.010
Cast Aluminum alloy 130 TH10 AJ 656 - 3281 0.003 - 0.006
Si> 12%
R Copper alloys
90 . Pb > 1% 110 TH10 AJ 656 - 2625 0.003 - 0.006
90 TH10 AJ 984 - 3281 0.004 - 0.006
Copper alloys
100 TH10 AJ 984 - 2625 0.004 - 0.006
Duroplastics, fiber plastics - TH10 AJ 328 - 1640 0.004 - 0.006
Hard rubber - TH10 AJ 328 - 984 0.004 - 0.006
Safety guidelines
1. Use only the original inserts, cutters and spare parts. 5. Maximum RPM values are determined based on the burst test. Using RPM
2. Insert pocket must be cleaned before clamping the insert. beyond maximum values may cause insert breakage, machine damage or
3. Clamp torque of screw should be 3.32 Ibf-ft. personal injury.
4. For safety reasons, use a new screw when changing the insert. 6. XVCT insert has sharp cutting edges. Always wear gloves for protection

from injury when handling.
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Il APPLICATION RANGE

Helical interpolation Hole enlarging

Plunging and
Shoulder Ramping traversing <: <:

milling Slotting N 7 ‘
|3 | \
|

1z Feed M ! .o
! IR = Q < ‘ .
[ - el 1S t
2.8 4 ) D1, 2 =i e
< L 2L, | ae
& ~
Straight ramp down Step down Helical ramp down Hole
. Max.depth _Max: in. Max. in. Min. Max. Max. enarging
Comer radius " ¢ cutp raarﬂg;gg |e'\f1l§r1]th pl(;Jggtlﬂg ma’énf:inning pitch/rev machining pitch/rev Max. width
RE APMX RMPX L A oD1 P oD2 P ae
EPV16R100... 1.000  0.016, 0.031 0.630 22° 1.570 0.166 1.150 0.173 1.970 0.535 0.886
EPV16R100... 1.000 0.047 0.610 22° 1.570 0.166 1.150 0.173 1.970 0.535 0.886
EPV16R100... 1.000 0.063 0.591 22° 1.500 0.146 1.150 0.173 1.970 0.520 0.886
EPV16R100... 1.000 0.079 0.571 22° 1.500 0.146 1.150 0.173 1.970 0.520 0.886
EPV16R100... 1.000  0.118,0.126  (.551 21° 1.500 0.098 1.150 0.165 1.970 0.484 0.886
EPV16R100... 1.000  0.157,0.197 0.512 18.5° 1.570 0.090 1.150 0.146 1.970 0.484 0.886
EPV16R125... 1.250  0.016, 0.031 0.630 16.5° 2.130 0.158 1.690 0.346 2.520 0.535 1.134
EPV16R125... 1.250 0.047 0.610 16.5° 2.130 0.158 1.690 0.346 2.520 0.535 1.134
EPV16R125... 1.250 0.063 0.591 16° 2.130 0.138 1.690 0.335 2.520 0.520 1.134
EPV16R125... 1.250 0.079 0.571 16° 2.130 0.138 1.690 0.335 2.520 0.520 1.134
EPV16R125... 1250  0.118,0.126 0.551 15° 2.130 0.118 1.700 0.311 2.520 0.484 1.134
EPV16R125... 1.250 0.157,0.197 0.512 13.5° 2.200 0.098 1.700 0.280 2.520 0.484 1.134
T/EPV16R150... 1.500  0.016, 0.031 0.630 11.5° 3.110 0.158 2.330 0.409 3.150 0.535 1.417
T/EPV16R150... 1.500 0.047 0.610 11.5° 3.110 0.158 2.330 0.409 3.150 0.535 1.417
T/EPV16R150... 1.500 0.063 0.591 11° 3.150 0.138 2.330 0.390 3.150 0.520 1.417
T/EPV16R150... 1.500 0.079 0.571 11° 3.150 0.138 2.330 0.390 3.150 0.520 1.417
T/EPV16R150... 1.500  0.118,0.126  0.551 10° 3.230 0.118 2.330 0.354 3.150 0.484 1.417
T/EPV16R150... 1.500  0.157,0.197 0512 8.5° 3.540 0.098 2.330 0.299 3.150 0.484 1.417 5
TPV16R200... 2.000  0.016, 0.031 0.630 9.5° 3.780 0.158 3.110 0.512 3.940 0.535 1.772 E
TPV16R200... 2.000 0.047 0.610 9.5° 3.780 0.158 3.110 0.512 3.940 0.535 1.772 %
TPV16R200... 2.000 0.063 0.591 9° 3.860 0.138 3.110 0.484 3.940 0.520 1.772 £
TPV16R200... 2.000 0.079 0.571 9° 3.860 0.138 3.110 0.484 3.940 0.520 1.772 s
TPV16R200... 2.000 0.118,0.126 0.551 8° 4.060 0.118 3.110 0.429 3.940 0.484 1.772
TPV16R200... 2.000  0.157,0.197 0.512 7° 4.330 0.098 3.110 0.374 3.940 0.484 1.772
TPV16R250... 2.500  0.016, 0.031 0.630 7 5.120 0.158 4.130 0.535 4.960 0.535 2.232
TPV16R250... 2.500 0.047 0.610 7° 5.120 0.158 4.130 0.535 4.960 0.535 2.232
TPV16R250... 2.500 0.063 0.591 6.5° 5.350 0.138 4.130 0.504 4.960 0.520 2.232
TPV16R250... 2.500 0.079 0.571 6.5° 5.350 0.138 4.130 0.504 4.960 0.520 2.232
TPV16R250... 2.500  0.118,0.126 0.551 6° 5.350 0.118 4.140 0.465 4.960 0.484 2.232
TPV16R250... 2500  0.157,0.197 0512 5.5° 5.510 0.098 4.140 0.425 4.960 0.484 2.232
TPV16R300... 3.000  0.016, 0.031 0.630 5° 7.200 0.158 5.470 0.535 6.300 0.535 2.835
TPV16R300... 3.000 0.047 0.610 5° 7.200 0.158 5.470 0.535 6.300 0.535 2.835
TPV16R300... 3.000 0.063 0.591 4.5° 7.760 0.138 5.470 0.488 6.300 0.520 2.835
TPV16R300... 3.000 0.079 0.571 4.5° 7.760 0.138 5.470 0.488 6.300 0.520 2.835
TPV16R300... 3.000 0.118,0.126  0.551 4° 8.150 0.118 5.480 0.433 6.300 0.484 2.835
TPV16R300... 3.000  0.157,0.197 0.512 3.5° 8.700 0.098 5.480 0.378 6.300 0.484 2.835
TPV16R400... 4.000  0.016, 0.031 0.630 3.5° 10.310 0.158 7.040 0.508 7.870 0.535 3.543
TPV16R400... 4.000 0.047 0.610 3.5° 10.310 0.158 7.040 0.508 7.870 0.535 3.543
TPV16R400... 4.000 0.063 0.591 P 11.650 0.138 7.040 0.437 7.870 0.520 3.543
TPV16R400... 4.000 0.079 0.571 3° 11.650 0.138 7.040 0.437 7.870 0.520 3.543
TPV16R400... 4.000 0.118,0.126 0.551 2.5° 13.070 0.118 7.050 0.362 7.870 0.484 3.543
TPV16R400... 4.000 0.157,0.197 0.512 2.5° 12.170 0.098 7.050 0.362 7.870 0.457 3.543
TPV16R500... 5.000  0.016, 0.031 0.630 2.5° 14.450 0.158 9.020 0.476 9.840 0.535 4.429
TPV16R500... 5.000 0.047 0.610 2.5° 14.450 0.158 9.020 0.476 9.840 0.535 4.429
TPV16R500... 5.000 0.063 0.591 20 17.480 0.138 9.020 0.382 9.840 0.520 4.429
TPV16R500... 5.000 0.079 0.571 20 17.480 0.138 9.020 0.382 9.840 0.520 4.429
TPV16R500... 5.000 0.118,0.126  0.551 1.5° 21.810 0.118 9.020 0.287 9.840 0.343 4.429
TPV16R500... 5.000  0.157,0.197  0.512 1.5° 20.310 0.098 9.020 0.287 9.840 0.343 4.429
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TSE4000RIAU
Square shoulder mill, with wedge clamp system, for positive triangular inserts

GAMP = +17°, GAMF = +5°

DCONMS
- Y

Right hand (R) shown.

Shoulder
Milling

CICT LF DCONMS CBDP KWW b WT(lb)
TSE4003RIAU 0.394 3.150 4 1.970 1.000 1.020 0.375 0.236 2.20
TSE4004RIAU 0.394 4.000 6 2.480 1.500 1.260 0.500 0.394 4.19
TSE4005RIAU 0.394 4.920 6 2.480 1.500 1.500 0.625 0.394 6.39
TSE4006RIAU 0.394 6.300 8 2.480 2.000 1.500 0.750 0.433 10.80
TSE4008RIA 0.394 7.870 10 2.480 2.500 1.500 1.000 0.551 16.31
TSE4010RIA 0.394 9.840 12 2.480 2.500 1.500 1.000 0.551 30.42
TSE4012RIA 0.394 12.400 14 2.480 2.500 1.500 1.000 0.551 48.72

SPARE PARTS Lﬁ @ & @ ) @

Shell locking bolt

Designation (DLocator (3®Wedge fixing screw @Locator fixing screw Wrench (optional parts)
TSE4003RIAU LE403R WF330N FDS-8S CM4X0.7X14 TP-4 (C0.500X1.375H)
TSE4004RIAU LE403R WF330N FDS-8S CM4X0.7X14 TP-4 (TMBA-0.750H)
TSE4005RIAU LE405R WF500R FDS-8S CM4X0.7X14 TP-4 (TMBA-0.750H)

TSE4006... - 4012... LE405R WF500R FDS-8S CM4X0.7X14 TP-4 -

*Recommended clamping torque : FDS-8SS/FDS-8S = 5.9 Ibs - ft

Approach
angle

Reference pages: Inserts, Standard cutting conditions — H147
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I INSERT
TECN/TEEN 437 TECN43ZFR-DIA TEKR22-MS

%, v RE 0.189"
s

[92]
om

IC |
<IC,
20°

4
m - L
20° ¢ S
= <
IC S
Pl seel R| el || k|| |
M Stainless bAdh_ dhie * pie
- Cast iron * PG * Y
- Non-ferrous ¥* | %
S Superalloys PAdRAS % : First choice
H Hard materials ¢ : Second choice
Coated Cermet |Uncoated| PCD
0
Designation REAPMXIR S S8 8wg2wrlew |ool IC | S |BS
TITPEZFES28968 |RET|X
™ ™
S <<I<OFF<IXEFZZ |5F|O
TECN43ZFR (0.020 | 0.394 [ ] 0.500|0.187 | 0.079
TECN43ZTR 0.039 | 0.394 [ AN ) o 0.500|0.187 | 0.052
TEEN43ZFR C0.020 | 0.394 [ ] 0.500|0.187 | 0.079
TEEN43ZTR 0.039(039%4 | ® © © © © © © © © © O © ® 0.500 | 0.187 | 0.052
TECN43ZFR-DIA - 10.138 [ ] 0.500 | 0.187 | 0.079
TEKR2204PEPR-MS - 0.394 o 0.500|0.187 | 0.071
T-DIA is a diamond-based ultra high pressure sintered body. Available in 1-corner type. @ : Line up
DX140: 1 piece per package
mm STANDARD CUTTING CONDITIONS
Roughing Finishing
Workpiece (Depth of cut: > 0.059") (Depth of cut: 0.012 ~ 0.028")
ISO . Grades -
material Cutting speed Feed per tooth Cutting speed Feed per tooth
Vc (sfm) fz (ipt) Ve (sfm) fz (ipt)
. AH3135 98 ~ 230 0.004 ~ 0.008 490 ~ 820 0.004 ~ 0.009 0]
Mild steels =}
Unhardened steels T3225 98 ~ 984 0.004 ~ 0.009 180 ~ 984 0.004 ~ 0.010 S
<180 HB o
NS740 98 ~ 660 0.004 ~ 0.007 490 ~ 820 0.004 ~ 0.008 <
AH3135 330 ~ 660 0.004 ~ 0.007 98 ~ 755 0.004 ~ 0.008 E
. Carbon steels
Alloy steels T3225 98 ~ 919 0.004 ~ 0.008 591 ~ 919 0.004 ~ 0.009
<300 HB
NS740 330 ~ 490 0.004 ~ 0.006 490 ~ 660 0.004 ~ 0.007
Die steels T3225 330 ~ 820 0.004 ~ 0.006 330 ~ 820 0.004 ~ 0.008
<30HRC AH3135 330 ~ 490 0.004 ~ 0.006 330 ~ 490 0.004~ 0.008
W Stainless steels AH3135 260 ~ 590 0.004 ~ 0.008 330 ~ 660 0.004 ~ 0.010
<250HB T3225 490 ~ 660 0.004 ~ 0.007 660 ~ 820 0.004 ~ 0.010
. Cast irons T1215 330 ~ 820 0.004 ~ 0.008 330 ~ 820 0.004 ~ 0.010
Ductile cast iron AH120 330 ~ 660 0.004 ~ 0.008 330 ~ 660 0.004 ~ 0.010
S e TH10 660 ~ 3281 0.002 ~ 0.010 1150 ~ 3281 0.004 ~ 0.010
. Si<13% DX140 660 ~ 3281 0.002 ~ 0.006 1150 ~ 3281 0.004 ~ 0.008
Copper alloys TH10 660 ~ 1640 0.004 ~ 0.006 660 ~ 1640 0.004 ~ 0.008
Titanium alloys
Ti-BAI-4V, etc. AH130 66 ~ 217 0.002 ~ 0.006 131 ~ 217 0.002 ~ 0.006
Heat-resistant alloys
AH120 66 ~ 131 0.002 ~ 0.004 66 ~ 131 0.002 ~ 0.004

Inconel 718, etc.

Dry cutting is recommended except for Aluminum alloys
Maximum depth of cut for DX140 TECN43ZFR-DIA is 0.138".

Tungaloy H147



TSP4000RIA-U
Square shoulder mill, with wedge clamp system, for positive triangular inserts

GAMP = +5°, GAMF = 0°

DCONMS
KWW 4&
% I
pas
m
Oy E 5
<
90° 4
g = KAPR) Right hand (R) shown.
S=
3=
&= Apmx LTS cicT LF  DCONMS CBDP KWW b WT(Ib) Insert
TSP4003RIA-U 0.394 3.150 4 1.970 1.000 1.020 0.375 0.236 2.43 TP*N43 / TP*R...
TSP4004RIA-U 0.394 4.000 6 2.480 1.500 1.260 0.625 0.394 4.41 TP*N43 / TP*R...
TSP4005RIA-U 0.394 4.920 6 2.480 1.500 1.500 0.625 0.394 6.83 TP*N43 / TP*R...
TSP4006RIA-U 0.394 6.300 8 2.480 2.000 1.500 0.750 0.433 11.24 TP*N43 / TP*R...
TSP4008RIA-U 0.394 7.870 10 2.480 2.500 1.500 1.000 0.551 16.98 TP*N43 / TP*R...
TSP4010RIA 0.394 9.840 12 2.480 2.500 1.500 1.000 0.551 31.08 TP*N43 / TP*R...
TSP4012RIA 0.394 12.400 14 2.480 2.500 1.500 1.000 0.551 49.82 TP*N43 / TP*R...
SPARE PARTS 7} o7 & & A
Designation (DLocator @Wedge  (®Wedge fixing screw @Locator fixing screw Wrench S(r(])(:)”tigr?gli%%rk?cg)”
TSP4003RIA-U LP403R WF330N FDS-8S CM4X0.7X14 TP-4 (C0.500X1.375H) U?
TSP4004RIA-U LP403R WF330N FDS-8S CM4X0.7X14 TP-4 (TMBA-0.750H)
e
TSP4005RIA-U LP405R WF500R FDS-8S CM4X0.7X14 TP-4 (TMBA-0.750H)
TSP4006... - 4012... LP405R WF500R FDS-8S CM4X0.7X14 TP-4 - ®
*Recommended clamping torque : FDS-8S = 5.9 Ibs-ft
TPCN/TPEN/TPKN 43Z TPKR/TPMR-MJ

PDSR-MJ ZSR-MJ

8
) S
0o 90‘F ),
90°
Apag:]rglaéch 11° 11 of
RE sh] s

Right hand (R) shown.

- Steel * pAS * %* | Y% PAe
M Stainless * | %
- Cast iron * *
Non-ferrous *
- Superalloys * | “ : First choice
H Hard materials Y% : Second choice
Coated Cermet | Uncoated
Designation REAPMXR 8822 (Lo |oo IC |LE| S | BS
I I I I~ o™ n ™ X T
A< <CO - - zZz 2 o I =
90 TPCN43ZFR C0.020( 0.394 ° 0500| - |0.187|0.079
TPCN43ZTR C0.020{ 0.394 [ X} o 0.500 - 0.187 | 0.079
TPEN43ZTR C0.020{ 0.394 [ ) 0.500 - 0.187 | 0.079
TPEN43ZTRCR 0.039 | 0.394 [ ] 0.500 - 0.187 | 0.079
TPKN43ZFR C0.020| 0.394 [ ) 0.500 - 0.187 | 0.079
TPKN43ZFL C0.020{ 0.394 [ ) 0.500 - 0.187 | 0.079
TPKN43ZTR C0.020/1039%4 ©® © © © @ © [ N J (] 0.500 - 0.187 | 0.079
TPKR43ZSR-MJ - 0.394 [ ] [ ] 0.500 - 0.187 | 0.059
TPMR2204PDSR-MJ 0.031 | 0.394 [ ] [ ] 0.500 - 0.187 | 0.047
@ : Line up

Reference pages: Standard cutting conditions — H149
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I STANDARD CUTTING CONDITIONS

TSP4000RIA-U (When finishing insert is not in use)

Workpiece

1ISO .
material

Mild steels
Unhardened steels
<180 HB

Carbon steels
Alloy steels
< 300 HB

Die steels
<30 HRC

M Stainless steels

<250 HB

s Heat-resistant alloys

Cast irons
Ductile cast iron

Titanium alloys

MJ INSERT TPM/KR

Grades

AH120 - GH330
T3130
UX30

NS740 - N308

AH120 - GH330
T3130
UX30

NS740 - N308
T3130 - AH120 - GH330
UX30

AH130 - AH140
AH120
T1115

TH10 - UX30
AH130
AH120

Roughing
(Depth of cut: > 0.059")

Finishing
(Depth of cut: 0.012" ~ 0.028")

Cutting speed
Ve (sfm)

330 ~ 755
430 ~ 990
330 ~ 590
430 ~ 660
330 ~ 590
430 ~ 590
260 ~ 430
330 ~ 490
330 ~ 490
260 ~ 430
490 ~ 660
490 ~ 755
330 ~ 660
260 ~ 430
66 ~ 217

66 ~ 131

Feed per tooth

Cutting speed

Feed per tooth

fz (ipt) Vc (sfm) fz (ipt)
0.004 ~ 0.010 430 ~ 820 0.004 ~ 0.012
0.004 ~ 0.011 590 ~ 990 0.004 ~ 0.012
0.004 ~ 0.010 430 ~ 660 0.004 ~ 0.012
0.004 ~ 0.008 490 ~ 820 0.004 ~ 0.010
0.004 ~ 0.008 490 ~ 660 0.004~ 0.011
0.004 ~ 0.010 590 ~ 919 0.004 ~ 0.011
0.004 ~ 0.008 330 ~ 490 0.004~ 0.011
0.004 ~ 0.007 490 ~ 660 0.004 ~ 0.009
0.004 ~ 0.007 330 ~ 490 0.004 ~ 0.008
0.004 ~ 0.007 260 ~ 430 0.004 ~ 0.008
0.006 ~ 0.009 660 ~ 755 0.15 ~ 0.010
0.006 ~ 0.008 660 ~ 820 0.15 ~ 0.009
0.004 ~ 0.008 330 ~ 660 0.004 ~ 0.010
0.004 ~ 0.008 260 ~ 430 0.004 ~ 0.010
0.002~ 0.006 66 ~ 217 0.002 ~ 0.006
0.002 ~ 0.004 66 ~ 131 0.002 ~ 0.004
Roughing

(Depth of cut: > 0.059")

1ISO Workpiece
material

Feed per tooth

Mild steels-Unhardened steels
< 180 HB

Carbon steels - Alloy steels
<300 HB

Die steels
<30 HRC

Please refer to the above table for cutting speeds and finishing conditions.

TPKR43ZSR-MJ

0.004 ~ 0.009

0.004 ~ 0.008

0.004 ~ 0.007

fz (ipt)

TPMR2204PDSR-MJ 5
0.004 ~ 0.016 g
(@)}
[
0.004 ~ 0.014 =
=

0.004 ~ 0.010

Tungaloy H149




NIVERSAL

TUNGUSLOT

High economy with 6-corner wiper insert
Machining stability with the cutter design for optimum

chip evacuation

Slot Milling

Il High economy with 6-corner insert
6-corner insert provides economical advantage. Self-wiper edge delivers good surface quality.

TUNeUSLCO6T ASW / TSW
6 corners . CW =0.394", 0.472", 0.551", 0.630"
with wiper R ‘

R edge

o

B Excellent chip evacuation even in deep slot milling - optimum pocket design

NIVERSAL

TUNGUSLCOT Competitor

Optimum Unformed chip and

chipbreaker x narrow gullet cause
and big gullets chip packing.
create compact

chip formation

and smooth

evacuation!

NIVERSAL

TUNGUELST ASW / TSW type

. Steel 1055 (200HB) Chips at ae = 1.181" depth
Edge width: CW = 0.394", Dry
Corner radius: RE = 0.031"

Competitor A

Depth of slot: ae (in)
0.394" | 0.787" | 1.181"

Cutter

Chips are pcked because
of bad chip control and
flow.

TUNeUSELST) O | O | O
Competitor A o o X

Reference pages: H157 - H158

H150 www.tungaloy.com/us




TUNGMSLIT

S/ASG

Side cutter for thin slitting and cutting off

SSG01R063-E1.6
ASGO01N076-1.6
ASGO1NO80-E1.6
ASGO1N100-1.6
ASGO1N100-E1.6

ASGO1N125-1.6¥

ASGO1N125-E1.61

SSG02R063-E2
ASGO02N076-2
ASGO2N080-E2
ASGO02N100-2
ASGO2N100-E2
ASG02N125-24
ASGO02N125-E2¢)
SSGO3R063-E3
SSGO3R080-3
SSGO3R080-E3
SSGO3R100-3
SSGO3R100-E3
SSGO3R125-3%
SSGO3R125-E3¢
SSG04R063-E4
SSG04R080-4
SSG04R080-E4
SSG04R100-4
SSG04R100-E4
SSG04R125-44)

SSG04R125-E44

1.8

1.8

1.8

2.7

2.7

2.7

2.7

2N

2.7

3.54

3.54

3.54

3.54

3.54

3.54

3.54

1.79

1.79

1.79

.78

1.7

1.79

1.79

2.69

2.69

2.69

2.69

2.69

2.69

2.69

2.69

3.53

3.53

3.53

3.53

3.53

3.53

4.52

4.52

4.52

4.52

4.52

4.52

4.52

Tolerance of slot width*

+0.1
*Just for reference
SPARE PARTS

Designation
SSG01/02...

ASGO01/02...
SSG03/04...

1
2
3

63

76.2

80

100

100

125

125

63

76.2

80

100

100

125

125

63

80

80

100

100

125

125

63

80

80

100

100

125

125

ESG0.5
ESGO0.5

CICT Seat CDX DCONMS THUB DCSFMS DBC KA KWW

6

8

8

10

10

12

12

10

12

12

8

8

CWN-CWX

THUB

size

1

1

4

4

14
14
16
30
30
30
30
15
17
20
30
30
32
32
15
16
19@
26
29©)
34

34

26
29
34

34

{

Extractor

ESG1

-

A type

10 2.4 32
254 24 39
22 2.4 39
254 24 39
22 2.4 39
31.75 24 64
27 2.4 64

10 2.4 32

254 24 39

22 2.4 39

254 24 39
22 24 39
31.75 24 60
27 24 60
10 24 32
254 24 46
22 2.4 400
254 24 46
22 2.4 400
31.75 24 55
32 24 55
10 32 32
254 32 46
22 32 400
254 32 46
22 32 400
3175 32 55
32 32 55

(1) When using a drive flange, DCSFMS = 46 mm
) When using a drive flange, CDX = 16 mm
(8) When using a drive flange, CDX = 26 mm

A

Grip

(4) Cutters @125, only one keyway.
Note: Since a single insert cuts the full groove width, use an insert with a width that is
equal to the groove width in the application.
The CWN and the CWX are the min and max width of the groove respectively
possible using the exact width of the insert. the cutter body is not adjustable.

r{(\@ CWN-CWX KWw
O 1

—locg g

= '%9 iz

SS SS

2 - 3  SW25-32 SW1.00-32
- 1125 635 - -

- 1125 6 - -

- 9 635 - -

- 9 6 - -

- 75 792 - -
-5 7 - -

22 - 3 SW25:32 SW1.00-32
- 1125 635 - -

- 1125 6 - -

- 90 635 - -

- 9 6 - -

- 75 792 - -
-5 7 - -

22 - 3 SW25-32 SW1.00-32
36 - 635 oW swi2s46
32 - 6  SW32-40 -

36 - 635,002 SWi1.2546
32 - 6  SW32-40 -

45 - 792 ; ]

45 - 8 83255 -

22 - 3 SW25:32 SW1.00-32
36 - 635 o0l SW1.2546
32 - 6  SW3240 -

36 - 635 o2 SW1.2546
32 - 6  SW32-40 -

5 - 792 - )

45 - 8 3255 -

R1.00-46

R22-46

R1.00-46

R22-46

R1.25-55

R32-55

R1.00-46

R22-46

R1.00-46

R22-46

R1.25-55

R32-55

Drive flange Key

K

A

Z%

Insert

SSM1*N/
SSS1*N

SSM1*N/
SSS1*N

SSM1*N/
SSS1*N

SSM1*N/
SSS1*N

SSM1*N/
SSS1*N

SSM1*N/
§S81°N
SSM1*N/
$SS1*N
SSM2*N/
552N
SSM2*N/
$SS2°N
SSM2*N/
$S52°N

SSM2*N/
SSS2*N

SSM2*N/
SS8S2*N

SSM2*N/
SS8S2*N

SSM2*N/
SSS2*N
SSM3*N/
SSS3*N
SSM3*N/
SSS3*N

SSM3*N/
SSS3*N

SSM3*N/
SSS3*N

SSM3*N/
SSS3*N

SSM3*N/
SSS3*N

SSM3*N/
SSS3*N

SSM4*N/
SSS4*N
SSM4*N/
SSS4*N
SSM4*N/
SSS4*N

SSM4*N/
SSS4*N

SSM4*N/
SSS4*N

SSM4*N/
SSS4*N

SSM4*N/
SSS4*N

Reference pages: Inserts, Standard cutting conditions — H152

Milling Cutter

Tungaloy H151



B INSERT

SSM

-~ =

SSS

M i
=—=tE

- Steel *
M Stainless *
- Cast iron *
- Non-ferrous
- Superalloys  : First choice
()]
£ - Hard materials
= Coated
°
@ Designation RE |& CW=0.04
-
I
(O]
SSM22N 0.008 | @ 0.087
SSM31N 0.008 | @ 0.122
SSM41N 0.010| @ 0.161
SSS16N 0.006 | @ 0.063
SSS22N 0.008 | @ 0.087
SSS31N 0.008 | @ 0.122
SSS41N 0.010| @ 0.161
@ : Line up
B STANDARD CUTTING CONDITIONS
. . Hardness Cutting speed
ISO Workpiece material (HB) Insert Ve (sfm)
Approlach
angle
L°W1g?gb°;?cs_tee' - 200 SSM... 490 - 760
High b teel
o, e, 200 - 300 SSM... 330 - 560
ﬁ;‘j‘yosﬁi's 150 - 300 SSM... 300 - 530
ng' Zttie' -300 SSM... 230 - 390
Stainless steel _ SSS... 300 - 660
o) M 304, etc.
Gray cast iron : _
N0250B, etc. 150 - 250 SSM... 330 - 660
. DUl ees i 150 - 250 SSM... 260 - 430

65-45-12, etc.

H152 www.tungaloy.com/us

Y¢ : Second choice

Chip thickness
t(in)

0.0020 - 0.006

0.0016 - 0.005

0.0016 - 0.005

0.0016 - 0.005

0.0016 - 0.005

0.0020 - 0.006

0.0020 - 0.006




TUNGMSLIT

R (drive flange set)
Drive flange set for side cutters

LB
<
o
DCONMS BD D4 DBC LB KWW
R1.00-46 1.000 1.811 0.197 1.417 0.394 0.250
R1.25-55 1.250 2.165 0.236 1.772 0.394 0.236
DCONMS BD D4 DBC LB KWW
R1.00-46 25.4 46 5 36 10 6.35
R22-46 22 46 6 32 10 6

;IV'VUNGM'S'L'IT

Drive shank for side cutters

OAL =z
LF g
2] ()
=f == = ge 2
3 = 15" 7
a = =
SW*-* type
o)
DCONMS DCONMS DCONWS BD DBC LF OAL §
SW1.00-32 1.000 - 0.394 1.260 0.866 1.000 4.331 o
SW1.25-46 1.250 - 1.000 1.811 1.417 1.181 4.724 g
S1.25-55 - 1.250 1.250 2.165 1.772 - 2.362 E
DCONMS DCONMS DCONWS BD DBC LF OAL
SW25-32 25 - 10 32 22 25 110
SW32-40 32 - 22 40 32 30 120
SW32-25.4-46-J 32 - 254 46 36 30 120
S32-55 - 32 32 55 45 - 60
SPARE PARTS & /<§ / /
Designation Screw Wrench
Mono block type Torx bit Handle
SW25-32 SR76-961 SETT-15/5 = =
SW32-40 SR76-963 SETT-15/5 - -
SW32-25.4-46-J SR76-963 SETT-15/5 - -
SW1.00-32 SR76-961 SETT-15/5 - -
SW1.25-46 SR76-963 SETT-15/5 = =
S1.25-55 SR76-943 = BT20M H-TB
S32-55 SR76-943 - BT20M H-TB

*Recommended clamping torque:SR76-961, SR76-963 = 2.58 Ibs-ft, 3.5 N-m, SR76-943 = 3.69 Ibs-ft, 5 N'm

Tungaloy H153




I COMBINATION OF ARBORS / ATTACHMENTS

Cutter bodies : “A” type
A-type disk cutters are without clamping holes on the hub and can be mounted only by using

A~
L

axial drive arbors.

2
g
2 Axial drive arbor
Cutter bodies : “K” type
K-type disk cutters are with clamping holes on the hub and can be mounted by using intermediate shanks
or shell adaptors, making it possible to use endmills / shell mill arbors.
Drive flange
Axial drive arbor
Approach
angle
-~
Shank adaptor Shell adaptor
90°| Tool dia. 02.480" | 23.150" | 23.937" | @4.921"
Drive flange - v v v
Shell mill / Endmill arbor
Shank / Shell adaptor v v v v

H154 www.tungaloy.com/us




TUNG TSLIT

ASV 02/03/04/05

Axial drive slot mill, for tangentially mounted inserts

%
P -
HE G
= — 5
i, .-ﬂ
-\ % ;/” e

ZEFP/CICT DCSFMS DCONMS LF b Kww CDX KA Insert
ASV04N300-U025 0.250 3.000 4/8 1.614 1.000 0.394 1.102 0.250 0.595 157.5 TVKX04H3*
ASV04N400-U025 0.250 4.000 5/10 1.890 1.250 0.394 1.386 0.312 0.957 162 TVKX04H3**
ASV04N500-U025 0.250 5.000 6/12 2.283 1.500 0.394 1.665 0.375 1.260 165 TVKX04H3**
ASV04N600-U025 0.250 6.000 8/16 2.283 1.500 0.394 1.665 0.375 1.760 168.75 TVKX04H3**
ASV04N800-U025 0.250 8.000 10/20 2.7117 2.000 0.394 2.197 0.500 2.543 171 TVKX04H3*
ASV0O5N300-U031 0.313 3.000 4/8 1.614 1.000 0.472 1.102 0.250 0.595 157.5 TVKX0504**
ASV05N400-U031 0.313 4.000 5/10 1.890 1.250 0.472 1.386 0.312 0.957 162 TVKX0504**
ASV0O5N500-U031 0.313 5.000 6/12 2.283 1.500 0.472 1.665 0.375 1.260 165 TVKX0504**
ASV0O5N600-U031 0.313 6.000 8/16 2.283 1.500 0.472 1.665 0.375 1.760 168.75 TVKX0504**
ASV0O5N800-U031 0.313 8.000 10/20 2.7117 2.000 0.472 2.197 0.500 2.543 171 TVKX0504**
ZEFP/CICT DCSFMS DCONMS LF b KwWw CDX KA Insert
ASV02N080-4 4 80 5/10 41 25.4 6 28 6.35 15 162 TVKX0202...
ASV02N080-E4 4 80 5/10 41 27 6 29.8 7 15 162 TVKX0202...
ASV02N100-4 4 100 6/12 48 31.75 6 35.2 7.92 20 165 TVKX0202...
ASV02N100-E4 4 100 6/12 47 32 6 34.8 8 20 165 TVKX0202...
ASV02N125-4 4 125 8/16 58 38.1 6 42.3 9.52 30 168.75 TVKX0202...
ASV02N125-E4 4 125 8/16 55 40 6 43.5 10 30 168.75 TVKX0202...
ASV02N160-4 4 160 10/20 58 38.1 6 42.3 9.52 45 171 TVKX0202...
ASV02N160-E4 4 160 10/20 55 40 6 43.5 10 45 171 TVKX0202...
ASV0O3N080-5 5 80 5/10 41 25.4 6.5 28 6.35 15 162 TVKX03X3...
ASVO3NO080-E5 5 80 5/10 41 27 6.5 29.8 7 15 162 TVKX03X3...
ASV03N100-5 5 100 6/12 48 31.75 6.5 35.2 7.92 20 165 TVKX03X3... 5
ASVO3N100-E5 5 100 6/12 47 32 6.5 34.8 8 20 165 TVKX03X3... %
ASV0O3N125-5 5 125 8/16 58 38.1 6.5 42.3 9.52 30 168.75 TVKX03X3... O
ASV0O3N125-E5 5 125 8/16 55 40 6.5 43.5 10 30 168.75 TVKX03X3... S’
ASV0O3N160-5 5 160 10/20 58 38.1 6.5 42.3 9.52 45 171 TVKX03X3... =
ASV0O3N160-E5 5 160 10/20 55 40 6.5 43.5 10 45 171 TVKX03X3... =
ASV04N080-6 6 80 4/8 41 25.4 8 28 6.35 17 157.5 TVKX04H3...
ASV04N080-E6 6 80 4/8 41 27 8 29.8 7 17 157.5 TVKX04H3...
ASV04N100-6 6 100 5/10 48 31.75 8 35.2 7.92 23.5 162 TVKX04H3...
ASV04N100-E6 6 100 5/10 47 32 8 34.8 8 23.5 162 TVKX04H3...
ASV04N125-6 6 125 6/12 58 38.1 8 42.3 9.52 31 165 TVKX04H3...
ASV04N125-E6 6 125 6/12 55 40 8 43.5 10 32.5 165 TVKX04H3...
ASV04N160-6 6 160 8/16 58 38.1 8 42.3 9.52 48.5 168.75 TVKX04H3...
ASV04N160-E6 6 160 8/16 55 40 8 43.5 10 50 168.75 TVKX04H3...
ASV04N200-6 6 200 10/20 69 50.8 8 55.8 12.7 63 171 TVKX04HS...
ASV04N200-E6 6 200 10/20 69 50 8 53.5 12 63 171 TVKX04H3...
ASV05N080-8 8 80 4/8 41 25.4 10 28 6.35 17 1575 TVKX0504...
ASV0O5N080-E8 8 80 4/8 4 27 10 29.8 7 17 157.5 TVKX0504...
ASV0O5N100-8 8 100 5/10 48 31.75 10 35.2 7.92 23.5 162 TVKX0504...
ASVO5N100-E8 8 100 5/10 47 32 10 34.8 8 23.5 162 TVKX0504...
ASV05N125-8 8 125 6/12 58 38.1 10 42.3 9.52 31 165 TVKX0504...
ASVO5N125-E8 8 125 6/12 55 40 10 43.5 10 32.5 165 TVKX0504...
ASV05N160-8 8 160 8/16 58 38.1 10 42.3 9.52 48.5 168.75 TVKX0504...
ASVO5N160-E8 8 160 8/16 55 40 10 43.5 10 50 168.75 TVKX0504...
ASV05N200-8 8 200 10/20 69 50.8 10 55.8 12.7 63 171 TVKX0504...
ASV05N200-E8 8 200 10/20 69 50 10 53.5 12 63 171 TVKX0504...
SPARE PARTS & / /

Designation Clamping screw Grip Lubricant

ASVO4N... SR14-500/L5.1 BT15S H-TBS

ASVO5N... SR14-500-L7.0 BT15S H-TBS

ASVO5N... SR14-500-L7.0 H-TB2W M-1000

*Recommended clamping torque :SR14-500/L5.1 = 3.32 Ibs-ft, 3.5 N-m, SR14-500-L7.0 = 2.58 Ibs-ft, 3.5 N*-m

Tungaloy H155



I INSERT
TVKX-MJ

i p
- Steel

| [
M Stainless * [y
- Cast iron * D¢
.g - Non-ferrous
s S  Superalloys * | Y|k % : First choice
° H Hard materials Y% : Second choice
N
Coated
Designation RE | 8 & S | IC
- — N
I I T
L < <
TVKX020202TN-MJ 0.008 | @ [ ] 0.094 | 0.370
TVKX020204TN-MJ 0.016| @ ° 0.094 | 0.370
TVKX03X302TN-MJ 0.008 | @ [ ) 0.126 | 0.370
TVKX03X304TN-MJ 0.016 | @ o 0.126 | 0.370
TVKX04H304TN-MJ 0016/ ® @ @ 0.138 | 0.665
TVKX04H308TN-MJ 0031|®@ @ @ 0.138 | 0.665
TVKX050404TN-MJ 0016/ ® @ @ 0.177 | 0.665
TVKX050408TN-MJ 0031 ® @ @ 0.177 | 0.665
@ : Line up
B STANDARD CUTTING CONDITIONS
Cutting Feed per edge line: fz (ipt)
Hardness speed ASV ASV
Approach 1ISO Workpiece material Priority  Grade VE (sfm) - -
angle (HB) ae / DC (in) ae / DC (in)
10% 20% 30% =50%
' ' 0.0031 - 0.0024 - 0.0020 - 0.0020 -
Low carbon steels =200 Firstchoice  AH725  300-590 g ggqq 0.0075 0.0063 0.0059
1015, etc. . 0.0031 - 0.0024 - 0.0020 - 0.0020 -
-200 Fracture resistance AH130 300 - 590 0.0098 0.0075 0.0063 0.0059
, : 0.0028 - 0.0020 - 0.0016 - 0.0016 -
High carbon steels 200 - 300 First choice AH725 300 - 590 0.0087 0.0063 0.0055 0.0051
1045, etc. . 0.0028 - 0.0020 - 0.0016 - 0.0016 -
. 200 - 300 Fracture resistance AH130 300 - 590 0.0087 0.0063 0.0055 0.0051
' : 0.0028 - 0.0020 - 0.0016 - 0.0016 -
A 150-300  First choice AH725 300 - 590 0.0087 0:0063 0.0055 0:0055
4140, etc. . 0.0028 - 0.0020 - 0.0016 - 0.0016 -
150 - 300 Fracture resistance AH130 300 - 590 0.0087 0.0063 0.0055 0.0051
: : 0.0028 - 0.0020 - 0.0016 - 0.0016 -
Tool steels -300 Firstchoice  AH725  300-590 (5087 0.0063 0.0055 0.0051
o D2, etc. , 0.0028 - 0.0020 - 0.0016 - 0.0016 -
90 800 Fracture resistance AH130 300 - 590 0.0087 0.0063 0.0055 0.0051
Stainless steel 0.0028 - 0.0020 - 0.0016 - 0.0016 -
M 304, etc. - - AH130  300-660 g7 0.0063 0.0055 0.0051
Gray cast irons 0.0031 - 0.0024 - 0.0020 - 0.0020 -
. No250B, etc. 1110 = 280 - AAED ST 0.0075 0.0063 0.0059
Ductile cast irons 0.0031 - 0.0024 - 0.0020 - 0.0020 -
65-45-12, etc. ) = 280 - AH120  300-490  gygg 0.0075 0.0063 0.0059
' - 0.0028 - 0.0020 - 0.0016 - 0.0016 -
e T = First choice AH725 100 - 130 0.0047 0.0035 0.0028 0.0028
Ti-BAI-4V, etc. ) . ) 0.0028 - 0.0020 - 0.0016 - 0.0016 -
s AERUDESSEED AR 0) =10 0.0047 0.0035 0.0028 0.0028
' - 0.0028 - 0.0020 - 0.0016 - 0.0016 -
Nickel-based alloys - First choice Al A 0.0047 0.0035 0.0028 0.0028
Inconel 718, etc. n 0.0028 - 0.0020 - 0.0016 - 0.0016 -
- Fractureresistance  AH130  70-120 0.0047 0.0035 0.0028 0.0028
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NIVERSAL

TUNGUSLOT

ASW 06/07/09
Axial drive slot mill, for 6-corner double sided inserts

\_/ '
=24 \

NRhS

~ CW  DC | ZEFP/CICT DCSFMS DCONMS  LF b KWW  CDX KA Insert
ASWO06N300-U037 0.375 3.000 1.614 1.000 0.375 1.102 0.250 0.654 157.5° WNGUO0603**
ASWO06N400-U037 0.375 4.000 5/10 1.890 1.250 0.375 1.386 0.312 1.016 162° WNGUO0603**
ASWO0BN500-U037 0.375 5.000 6/12 2.283 1.500 0.375 1.665 0.375 1.319 165°  WNGUO0603*
ASWO06N600-U037 0.375 6.000 714 2.283 1.500 0.375 1.665 0.375 1.819 167.14° WNGUO0603**
ASWO07N400-U050 0.500 4.000 5/10 1.890 1.250 0.500 1.386 0.312 1.016 162° WNGUOQO7T3**
ASWO07N500-U050 0.500 5.000 6/12 2.283 1.500 0.500 1.665 0.375 1.319 165° WNGUO7T3**
ASWO07NB00-U050 0.500 6.000 7114 2.283 1.500 0.500 1.665 0.375 1.819  16714°  WNGUO7T3*
ASWO09N600-U062 0.625 6.000 714 2.283 1.500 0.625 1.665 0.375 1.819 167.14° WNGUO0904**
SPARE PARTS & @ , / / / f
Designation Clamping screw Clamping screw 1 i i Torx bit Wrench Lubricant
ASWO6N... - CSPB-2.5 - - - IP-8D M-1000
ASWO07N400... - CSPD-3 - SW6-SD BLD IP10/S7 - M-1000
ASWO07N500... - CSPD-3 - SW6-SD BLD IP10/S7 - M-1000
ASWO07N600... - CSPD-3 - - - IP-10D M-1000
ASWO09N400... CSPB-3.5 - H-TBS - BLD IP15/S7 - M-1000
ASWO09NG600... CSPB-3.5 - - - - IP-15D M-1000

*Recommended clamping torque :CSPB-2.5 = 0.96 Ibs*ft, CSPB-3.5 = 2.58 Ibs*ft, CSPD-3 = 1.84 Ibs-ft

NIVERSAL

TUNGUSLCOT

TSW 06/07/09

Radial drive slot mill, for 6-corner double sided inserts

Milling Cutter

= & DCSFMS
"DCONMS |
=W

»

. - “v
h“ (NPT ﬁ g /<>\
p it T

T ZEFP/CICT DCSFMS DCONMS — LF b Kww CDX Insert

CDX

CW

NRAS

TSWO06R400-U037 0.375 4.000 5/10 1.969 1.000 1.969 0.236 0.374 0.976 WNGUO0608...
TSW06R500-U037 0.375 5.000 6/12 2.756 1.250 1.969 0.315 0.500 1.083 WNGUO0608...
TSWO06R600-U037 0.375 6.000 7/14 3.937 1.500 2.480 0.394 0.626 0.992 WNGUO0608...
TSW07R400-U050 0.500 4.000 5/10 1.969 1.000 1.969 0.236 0.374 0.976 WNGUO7TS...
TSW07R500-U050 0.500 5.000 6/12 2.756 1.250 1.969 0.315 0.500 1.083 WNGUO7TS...
TSW07R600-U050 0.500 6.000 7714 3.937 1.500 2.480 0.394 0.626 0.992 WNGUO7TS...
TSWO09R600-U062 0.625 6.000 7/14 3.937 1.500 2.480 0.394 0.626 0.992 WNGUO0904...

SPARE PARTS & @ / / / / @

Shell locking bolt

Designation Clamping screw1  Clamping screw2 i Lubricant Torx bit Mono block type Torx bit (Optional parts)
TSWO06R400-U037 = CSPB-2.5 = M-1000 = IP-8D (C0.500X1.375H)
TSW06R500-U037 - CSPD-3 - M-1000 - IP-8D -
TSWO06R600-U037 = CSPD-3 = M-1000 - IP-8D (TMBA-0.750H)
TSW07R400-U050 - CSPD-3 SW6-SD M-1000 BLD IP10/S7 - (C0.500X1.375H)
TSWO07R500-U050 = CSPD-3 SW6-SD M-1000 BLD IP10/S7 - -
TSW07R600-U050 - CSPD-3 - M-1000 - IP-10D (TMBA-0.750H)
TSWO09R600-U062 CSPB-3.5 = = M-1000 - IP-15D (TMBA-0.750H)

*Recommended clamping torque :CSPB-2.5 = 0.96 Ibs-ft, CSPB-3.5 = 2.58 Ibs-ft, CSPD-3 = 1.84 Ibs-ft

Tungaloy H157



I INSERT
WNGU-MJ

- Steel Y * | K
M Stainless * | v |k
Cast iron * PA¢
- Non-ferrous
S  Superalloys * | ¥ |k “ : First choice
H Hard materials Y% : Second choice
g Coated
2 o w &
B Designation REIRQS &2 LE | IC | S
n - = N M
IIITCI
I
WNGU060304TN-MJ 0.016 | @ [ ] 0.220|0.240 | 0.173
WNGUO060308TN-MJ 00311 ® @ @ © 0.220|0.240|0.173
WNGUO060310TN-MJ 0.039 | @ [ ] 0.220|0.240 | 0.173
WNGUO060316TN-MJ 0063]®@ ® @ 0.220]0.240]0.173
WNGU060320TN-MJ 0.079 | @ [ ] 0.220|0.240 | 0.173
WNGUO7T304TN-MJ 0.016| @ ° 0.268]0.291 [ 0.217
WNGUO7T308TN-MJ 0031|®@ @ @ 0.268]0.291 [ 0.217
WNGUO07T310TN-MJ 0.039| @ ® 0.268]0.291 | 0.217
WNGUO7T316TN-MJ 0063]/®@ ® @ 0.268]0.291 | 0.217
WNGUO07T320TN-MJ 0.079| @ ® 0.268]0.291 | 0.217
WNGUO090404TN-MJ 0.016 | @ [ ] 0.335|0.339 | 0.256
WNGU090408TN-MJ 0031|®@ ®@ @ 0.335]0.339 | 0.256
WNGUO090410TN-MJ 0.039| @ [ ] 0.335|0.339 | 0.256
WNGU090416TN-MJ 0063/ ® @ @ 0.335|0.339 | 0.256
WNGUO090420TN-MJ 0.079| @ ° 0.3350.339 | 0.256
A n @ : Line up
pproac
angle I STANDARD CUTTING CONDITIONS
. Feed per edge line: fz (ipt
Cutting p 9 (irt)
. . Hardness L speed TSW/ASW
ISO Workpiece material Priority Grade Vp . -
(HB) c (sfm) ae / DC (in)
10% 20% 30% =50%
Low carbon steels - 200 First choice AH725 300 -590 0.0047 - 0.0130 0.0035-0.0098 0.0028 - 0.0083 0.0028 - 0.0079
1015, etc. - 200 Fractureresistance ~ AH130 300 - 590 0.0047 - 0.0130 0.0035 - 0.0098 0.0028 - 0.0083 0.0028 - 0.0079
High carbon steels 200-300 First choice AH725 300 -590 0.0047 - 0.0130 0.0035-0.0098 0.0028 - 0.0083 0.0028 - 0.0079
. 1045, etc. 200-300 Fractureresistance ~ AH130 300 - 590 0.0047 - 0.0130 0.0035 - 0.0098 0.0028 - 0.0083 0.0028 - 0.0079
Alloy steels 150-300 First choice AH725 300 -590 0.0047 - 0.0130 0.0035-0.0098 0.0028 - 0.0083 0.0028 - 0.0079
4140, etc. 150-300  Fractureresistance ~ AH130 300 - 590 0.0047 - 0.0130 0.0035 - 0.0098 0.0028 - 0.0083 0.0028 - 0.0079
90 Tool steels -300 First choice AH725 300 -590 0.0047 - 0.0130 0.0035-0.0098 0.0028 - 0.0083 0.0028 - 0.0079
D2, etc. -300 Fractureresistance ~ AH130 300 - 590 0.0047 - 0.0130 0.0035 - 0.0098 0.0028 - 0.0083 0.0028 - 0.0079
M Stasi,g':s:tztee' = - AH130 300 - 660 0.0047 - 0.0130 0.0035 - 0.0098 0.0028 - 0.0083 0.0028 - 0.0079
Gray cast irons
No250B, ote. 150 - 250 = AH120 390 -760 0.0047 - 0.0165 0.0035-0.0122 0.0028 - 0.0106 0.0028 - 0.0098
. PUED 6 (el 150 - 250 - AH120 300 -490 0.0047 - 0.0165 0.0035-0.0122 0.0028 - 0.0106 0.0028 - 0.0098
65-45-12, etc.
Titanium alloys - First choice AH725 100 -130 0.0039 - 0.0067 0.0031-0.0051 0.0024 - 0.0043 0.0024 - 0.0039
s Ti-6Al-4V, etc. . Fracture resistance ~ AH130 100 - 130 0.0039 - 0.0067 0.0031 - 0.0051 0.0024 - 0.0043 0.0024 - 0.0039
Nickel-based alloys - First choice AH725 70-120 0.0039 - 0.0067 0.0031-0.0051 0.0024 - 0.0043 0.0024 - 0.0039
Inconel 718, etc. = Fracture resistance ~ AH130  70-120 0.0039 - 0.0067 0.0031 - 0.0051 0.0024 - 0.0043 0.0024 - 0.0039
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NG!N‘I’IAI.

TECTSL

ASN 10/1 2/15

Axial drive slot mill, for tangentially mounted inserts

DCSFMS

NRhS

~CW DC | ZEFP CICT DCSFMSDCONMS LF b KWW CDX KA Insert
ASN10R100M31.7-16-05 0.630 3.937 1.890 1.250 0.630 1.386 0.312 0.984 162°  LMEU1008**ZNEN-MJ
ASN10R125M38.1-16-06 0.630 4.921 6 12 2.283 1500 0.630 1.665 0.375 1.280 165° LMEU1008"ZNEN-MJ
ASN10R160M38.1-16-07 0.630 6.299 7 14 2.283 1.500 0.630 1.665 0.375 1.969 167.14° LMEU1008"*ZNEN-MJ
ASN12R100M31.7-19-05 0.748  3.937 5 10 1.890 1.250 0.748 1.386 0.312 0.984 162°  LMEU1208*ZNEN-MJ
ASN12R125M38.1-19-06 0.748  4.921 6 12 2.283 1.500 0.748 1.665 0.375 1.280 165° LMEU1208**ZNEN-MJ
ASN12R160M38.1-19-07 0.748 6.299 7 14 2.283 1500 0.748 1.665 0.375 1.969 167.14° LMEU1208**ZNEN-MJ
ASN15R125M38.1-25-05 0.984 4.921 5 10 2.283 1.500 0.984 1.665 0.375 1.280 162°  LMEU1509*ZNEN-MJ
ASN15R160M38.1-25-06 0.984 6.299 6 12 2.283 1.500 0.984 1.665 0.375 1.969 165° LMEU1206"*ZNEN-MJ
SPARE PARTS & , /
Designation Clamping screw Grip Torx bit
ASN10/12R... SM40-143-HO H-TB BT15S
ASN15R... CSTB-5L159 H-TB BT20S

*Recommended clamping torque :SM40-143-HO = 0.96 lbs-ft, CSTB-5L159 = 3.69 Ibs-ft

ANGENTIAL

TECTSLOY

TSN

Radial drive slot mill, for tangentially mounted inserts

cw E?

- ° Dok E)'

== A 5

8 B 55 il

— = any £

2 S
LF V

L CW  DC 453 CICT DCSFMSDCONMS LF b KWW CDX DBC Insert

TSN10R100M25.4-16-05 0.630 3.937 5 1969 1.000 1.969 0.236 0.374 0.945 - LMEU1008**ZNEN-MJ
TSN10R125M31.7-16-06 0.630 4.921 6 12 2756 1.250 1.969 0.315 0.500 1.043 - LMEU1008**ZNEN-MJ
TSN10R160M38.1-16-07 0.630 6.299 7 14 3.937 1.500 2.480 0.394 0.626 1.142 - LMEU1008*ZNEN-MJ
TSN10R200M47.6-16-08 0.630 7.874 8 16 5315 1.875 2.480 0.551 1.000 1.240 4.000 LMEU1008"ZNEN-MJ
TSN12R100M25.4-19-05 0.748  3.937 5 10 1969 1.000 1.969 0.236 0.374 0.945 - LMEU1208**ZNEN-MJ
TSN12R125M31.7-19-06 0.748  4.921 6 12 2756 1.250 1.969 0.315 0.500 1.043 - LMEU1208**ZNEN-MJ
TSN12R160M38.1-19-07 0.748  6.299 7 14 3.937 1.500 2.480 0.394 0.626 1.142 - LMEU1208"*ZNEN-MJ
TSN12R200M47.6-19-08 0.748 7.874 8 16 5315 1.875 2.480 0.551 1.000 1.240 4.000 LMEU1208"ZNEN-MJ
TSN12R250M47.6-19-09 0.748  9.843 9 18 5512 1.875 2480 0.551 1.000 2126 4.000 LMEU1208"ZNEN-MJ
TSN15R125M31.7-25-05 0.984 4.921 5 10 2756 1.250 1.969 0.315 0.500 1.043 - LMEU1509**ZNEN-MJ
TSN15R160M38.1-25-06 0.984 6.299 6 12 3.937 1,500 2.480 0.394 0.626 1.142 - LMEU1509**ZNEN-MJ
TSN15R200M50.8-25-07 0.984 7.874 7 14 5315 2.000 2.480 0.551 1.000 1.240 4.000 LMEU1509**ZNEN-MJ
TSN15R250M63.5-25-08 0.984 9.843 8 5,512 2,500 2480 0.551 1.000 2.126 4.000 LMEU1509*ZNEN-MJ

SPARE PARTS (& , / @

Shell locking bolts

Designation Clamping screw Grip Torx bit (Optional parts)
TSN10R100M25.4-16-05 SM40-143-H0 H-TB B_T15S (C0.500X1.375H)
TSN10/12R125M..., TSN10/12R200M...,
TSN12R125M..., TSN12R250M. . SHD-EEHAI IRHE B -
TSN10/12R160M... SM40-143-H0 H-TB B_T15S (TMBA-0.750H)
TSN15R1_|?S5'\f\l/|1.-5-h'£§(l)\l’\1ﬂ5R200M---, CSTB-5L159 H-TB BT-20S s *Recommended clamping torque :
SM40-143-HO0 = 0.96 Ibs-ft,
TSN15R160M38.1-25-06 CSTB-5L159 H-TB BT-20S (TMBA-0.750H)  GSTB-5L159 = 3.69 lbs-ft

Reference pages: Inserts, Standard cutting conditions — H160
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I INSERT
LMEU-MJ

RE

Bl stee Y| [k
M Stainless AdbAdD ¢
- Cast iron * DA
- Non-ferrous
S | Superalloys x| |k % : First choice
= H Hard materials Y% : Second choice
s Coated
5 . oo
7] Designation RE & & & ~ INSL| IC | S
- N ®
I I I
I
LMEU100808ZNEN-MJ 00311 ® @ @ © 0.500|0.413|0.315
LMEU100810ZNEN-MJ 0.039 | @ { ] 0.500|0.413|0.315
LMEU100816ZNEN-MJ 0063/ ® @ ® © 0.492|0.413|0.315
LMEU100820ZNEN-MJ 0.079 | @ ® 0.48810.413|0.315
LMEU100824ZNEN-MJ 0094 @ © @ © 0.488|0.413|0.315
LMEU100830ZNEN-MJ 0.118| @ ® 0.480|0.413|0.315
LMEU100832ZNEN-MJ 0126 @ ® ® © 0.480|0.413|0.315
LMEU120808ZNEN-MJ 0031|® @ @ @ 0.535|0.500 | 0.315
LMEU120816ZNEN-MJ 0063/ ® ®@ ® © 0.528 | 0.500 | 0.315
LMEU120820ZNEN-MJ 0.079 | @ { ] 0.524 | 0.500 | 0.315
LMEU120824ZNEN-MJ 0094 @ © @ © 0.520|0.500 | 0.315
LMEU120830ZNEN-MJ 0.118 | @ [ ] 0.516|0.500 | 0.315
LMEU120832ZNEN-MJ 0126 ® @ ® © 0.516|0.500 | 0.315
LMEU150908ZNEN-MJ 00311 ® @ @ © 0.614|0.591|0.374
LMEU150916ZNEN-MJ 0063|®@ @ ®@ @ 0.606 | 0.591 | 0.374
LMEU150920ZNEN-MJ 0.079 | @ { ] 0.606 | 0.591 | 0.374
LMEU150924ZNEN-MJ 00% | ® @ ®@ @ 0.602 | 0.591 | 0.374
Anproach LMEU150930ZNEN-MJ 0.118| @ [ 0.598 | 0.591 [ 0.374
LMEU150932ZNEN-MJ 0126 ® ®© ® © 0.594 | 0.591 | 0.374
LMEU150940ZNEN-MJ* 0.157 | @ { ] 0.587 | 0.591 | 0.374
LMEU150950ZNEN-MJ* 0.197 | @ ( ] 0.579|0.591 | 0.374
* Please note that LMEU150940 and LMEU150950 inserts are for special cutter bodies only and do not fit standard versions. @ : Line up
I STANDARD CUTTING CONDITIONS . .
Cutting Feed per edge line: fz (ipt)
- - Hardness - speed TSN/ ASN
ISO Workpiece material Priorit Grade .
P (HB) y Ve (sfm) ae / DC (in)
10% 20% 30% =50%
' ) 0.0087 - 0.0063-  0.0055-  0.0051 -
Low carbon steels -200 First choice AH3135  300-590  gg1g5 0.0122 0.0106 0.0098
1015, etc. : 0.0087 - 0.0063-  0.0055-  0.0051 -
- 200 Fracture resistance ~ AH725  300-590  gpq65 0.0122 0.0106 0.0098
. . 0.0087 - 0.0063-  0.0055-  0.0051 -
High carbon steels 200 - 300 Al @livelfers AH3135  300-590  pigs 0.0122 00106 0.0098
1045, etc. ] 0.0087 - 0.0063-  0.0055-  0.0051 -
90 . 200-300  Fracture resistance AH725  300-590  g0igs 00125 00108 00098
. . 0.0087 - 0.0063-  0.0055-  0.0051 -
Al sk 150 - 300 First choice AH3135 300 - 590 0.0165 0.0122 0.0106 0.0098
; 0.0087 - 0.0063-  0.0055-  0.0051 -
4140, ete. 150-300  Fractureresistance  AH725 300-590  (gig5 0.0122 0.0106 0.0098
. . 0.0087 - 0.0063-  0.0055-  0.0051 -
Terall sizells - 300 First choice AH3135 300 - 590 0.0165 0.0122 0.0106 0.0098
D2, etc. i} ] ) 0.0087 - 0.0063-  0.0055-  0.0051 -
etc 300 Fracture resistance AH725 300 - 590 00165 00195 00108 0.0098
Stainless steel 0.0087 - 0.0063-  0.0055-  0.0051 -
M 304, etc. - - AH3135  300-660  ggie5 0.0122 0.0106 0.0098
Gray cast irons 0.0087 - 0.0063 - 0.0055 - 0.0051 -
. No250B, etc. 130 = 250 - AH120  390-760 (200 0.0150 0.0126 00118
Ductile cast irons 0.0087 - 0.0063 - 0.0055 - 0.0051 -
65-45-12, etc. 150 - 250 - AH120  300-490 430 0.0098 0.0083 0.0079
Titanium alloys ' . 0.0047 - 0.0035-  0.0028-  0.0028 -
Ti-BAI-4V. o - First choice AH725 100-130  gigos7 0.0063 0.0055 00051
s Nickel-based alloys B ) . AH725 70 - 120 0.0047 - 0.0035 - 0.0028 - 0.0028 -
Inconel 718, etc. First choice . 0.0087 0.0063 0.0055 0.0051
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- PrROFILEMILL SERIES

Profile Milling

M Lineups and Application Ranges

- All inserts are precision ground, making them suitable for various applications ranging from roughing to finishing
-~ - Increased reliability thanks to the innovative insert clamping design

Finishing 4 Balltype Radius type

INIS H INIS H

SALLFNOSE sSALLFNOSE
Tool diameter 20.375" - 1.250" Tool diameter 0.375" - 1.250"
(R4 -R16) (RO.5-R1.5)
Semi-Finishing

OUGH INI

SALLMRNOSE DOMMILL
. Tool diameter 20.625" - 1.000" Tool diameter 16 mm - 25 mm
Roughing  / (R8- R12.5) (RO.5, R1.0)

Reference pages: BallFinishNose — H166 - H170, BallRoughNose — H164 - H165, DoMini-Mill = H171

H162 www.tungaloy.com/us




SALLFNOSE

Indexable endmill for high precision finishing!

B Secure clamping mechanism

-

- Clamping force gathers on the flat part of the insert hole
as the screw is tightened.

- The force pushes the insert towards the cutter body,
providing high repeatability and rigidity as well as
minimum run-out.
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Milling Cutter

- The coolant channel on insert surface,
delivers coolant to the cutting edge
from three directions.

- Excellent chip evacuation and cooling effect
.. provides good surface finish and long tool life in
~ machining of hardened steel. J

B Two insert varieties
MJ chipbreaker

Ball nose type: ZFBM Radius type: ZFRM
- Suitable for finishing - Suitable for finishing of
die & mold

and three-dimensional
milling of die & mold

- Applicable for a wide
range of operations

- Designed for milling
with high productivity

Reference pages: H166 - H170

Tungaloy H163




<

OUGH

SALLMRNOSE

EBRU...

Ball nose endmill for semi-roughing, shank type, with screw clamp system

APMX
2
z L de==== Q
8 ,,,,,,,,,,,,,,,,,,,,,,,,, [ P —
y - |
o LH ;L LH
B LF
[ apmx [GTE cicT DCONMS LS LF LH LB BHTA WT(b)
EBRU062SW062S0475 0.470 0.625 2 0.625 3.375 4.748 1.373 0.331 3.000 0.330
EBRUQ75SW075S0600 0.510 0.750 2 0.750 4.000 6.000 2.000 0.606 3.000 0.610
EBRU100SW100S0600 0.690 1.000 2 1.000 3.250 6.000 2.750 1.080 3.000 1.080
g & /
£ SPARE PARTS
= Designation Clamping screw Wrench
-,i—_J EBRU062... TS25064! T-8D
]
a EBRUOQ75... TS30C72I T-9D
EBRU100... TS350851/HG T-15D

*Recommended clamping torque : TS25064! = 0.96 Ibs-ft, TS35085I/HG = 2.58 Ibs - ft

OUGH

SALLRNOSE

HBRM...

Air hole

With
With
With

Insert
ZRBU062-MM
ZRBUO075-MM
ZRBU100-MM

Ball nose endmill for semi-roughing, modular type, with screw clamp system (TungFlex)

\\ - LF -
N‘\} CRKS A APMX H
Y LY p— N
% ,,,,, it g |
nY Y \l/
A .
_ OAL A-A cross section
APMX CICT OAL LF H DCSFMS CRKS WTikg)
HBRM16M08 11.8 16 2 42.5 25 10 13 M8 0.025
HBRM20M10 13.6 20 2 50 30 15 18 M10 0.05
HBRM25M12 17.7 25 2 57 35 17 21 M12 0.08
SPARE PARTS & /
Designation Clamping screw Wrench
HBRM16... TS25064! T-8D
HBRM20... TS300851/HG T-9D
HBRM25... TS350851/HG T-15D

*Recommended clamping torque : TS250641 = 1.3 N-m, TS30085I/HG = 2.3 N-m, TS35085I/HG = 3.5 N-m

Reference pages: Inserts, Standard cutting conditions — H165
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Air hole
With
With
With

Insert
ZRBM160...
ZRBM200...
ZRBM250...




I INSERT

ZRBU...
=
LE
- Steel *
M Stainless pAs
- Cast iron Y
- Non-ferrous
- Superalloys PAG % : First choice
Inch H Hard materials | ¥< ¥% : Second choice
Coated
3
Designation RE = LE | S
o
<
ZRBU062-MM 0.313 | @ 0.5860.118
ZRBUQ75-MM 0.375| @ 0.648 | 0.146
ZRBU100-MM 0.500 | @ 0.865|0.177
@ : Line up
ZRBM... 5 piece per package
S
LE
- Steel *
M Stainless pAS
- Cast iron PAe
- Non-ferrous
) - Superalloys pAs Y : First choice
Metric H Hard materials | %< ¢ : Second choice =
Coated g
3 3
R . (2]
Designation RE |~ LE | S o
I c
o =
< S
ZRBM160-MM 8 | @ 124 | 3.7
ZRBM200-MM 10 | @ 149 | 4.8
ZRBM250-MM 125 | @ 189 | 5.9
o: Linf up
5 piece per package
B STANDARD CUTTING CONDITIONS
. . Selection Recommended Chip-  Cutting speed Feed per tooth
IS0 Workpiece materials Hardness criteria grade breaker Ve (sfm) fz (ipt)
Low carbon steel : :
1015, 1020, etc. - 300HB First choice APH730 MM 490 - 1145 0.004 - 0.024
High carbon and alloy steel : :
. 1055, 4140, etc. - 300HB First choice APH730 MM 390 - 1045 0.002 - 0.02
Prehardened steels ; ;
NAKS0, PX5 etc. 30 - 40HRC First choice APH730 MM 325 - 655 0.002 - 0.02
Austenitic stainless steel : ;
M 30438, 316SS, etc. - 200HB First choice APH730 MM 325-915 0.002 - 0.024
SeTE R s s - 200HB First choice APH730 MM 325 - 980 0.002 - 0.024
Gray cast irons ) )
. Class25, Class30, etc. 150 - 250HB First choice APH730 MM 390 - 1245 0.004 - 0.024
Ductile cast iron ; ;
60-40-18, 80-55-06, etc. 150 - 250HB First choice APH730 MM 325-915 0.004 - 0.02
Titanium alloy ; ;
. Ti-BAl-4V, etc. - First choice APH730 MM 65 - 260 0.002 - 0.024
Heat-resistant alloys ; ;
Inconel718, etc. - First choice APH730 MM 65 - 195 0.002 - 0.016
H Hardened steel 40 - 50HRC First choice APH730 MM 130 - 260 0.002 - 0.008
Hardened steel 50 - B0HRC First choice APH730 MM 95 - 195 0.002 - 0.006

The above cutting parameters are for reference. Adjustments may be required depending on applications,

machine powers and rigidity, and/or workpiece fixture/clamping methods. TUﬁgaby H1 65



sALLFNOSE

EBFU

High precision finishing endmill, shank type, with screw clamp system

g ettt
RYR
T T - % =
. ¢ Sl & =4
- - Z
3 i@
Fig. 1 o
TS DCONMS LS LH LF LB BHTA  Airhole  Fig. Shank Insert
EBFU037T050S0400  0.375 0.500 3.000 1.000 4.000 0.625 9.0° With 2 Steel  ZF*U037
EBFU037S037C0550 0.375 0.375 2.500 3.000 5.500 - - Without 1 Carbide ZF*U037
EBFU037T062S0600 0.375 0.625 3.500 2.500 6.000 0.625 352 With 2 Steel ZF*U037
EBFU037S037C0875 0.375 0.375 3.250 5.500 8.750 - - Without 1 Carbide ZF*U037
5 EBFU050S050S0437 ~ 0.500 0.500 3.187 1.188 4.375 = = With 1 Steel  ZF*U050
é EBFU050S050C0637 0.500 0.500 2.750 3.625 6.375 - Without 1 Carbide ZF*U050
% EBFU050T062S0637 0.500 0.625 4.000 2.375 6.375 1.000 215 With 2 Steel ZF*U050
% EBFU050S050C0875 0.500 0.500 2.750 6.000 8.750 - - Without 1 Carbide ZF*U050
& EBFU062T075S0500  0.625 0.750 3.000 2.000 5.000 0.563 2.0° With 2 Steel  ZF*U062
EBFU062S062C0637 0.625 0.625 3.375 3.000 6.375 - - Without 1 Carbide ZF*U062
EBFU062T075S0637 0.625 0.750 3.625 2.750 6.375 0.563 1.5° With 2 Steel ZF*U062
EBFU0625062C0875 0.625 0.625 2.750 6.000 8.750 - - Without 1 Carbide ZF*U062
EBFUO075T100S0700  0.750 1.000 4.000 3.000 7.000 1.563 4.5° With 2 Steel  ZF*U075
EBFU075S075C0875 0.750 0.750 4.000 4.750 8.750 - - Without 1 Carbide ZF*U075
EBFUQ75T100S0875 0.750 1.000 4.000 4.750 8.750 1.000 1.5° With 2 Steel ZF*U075
EBFU075S075C1200 0.750 0.750 3.250 8.750 12.000 - - Without 1 Carbide ZF*UQ75
EBFU100T125S0800 ~ 1.000 1.250 4.000 4.000 8.000 1.250 2.5° With 2 Steel  ZF*U100
EBFU100S100C0875 1.000 1.000 4.000 4.750 8.750 - - Without 1 Carbide ZF*U100
EBFU100T125S1000 1.000 1.250 4.000 6.000 10.000 1.188 1.4° With 2 Steel ZF*U100
EBFU100S100C1200 1.000 1.000 3.250 8.750 12.000 - - Without 1 Carbide ZF*U100
EBFU125S125S1000 1.250 1.250 6.000 4.000 10.000 - - With 1 Steel ZF*U125
EBFU125S125C1200 1.250 1.250 3.250 8.750 12.000 - - Without 1 Carbide ZF*U125
SPARE PARTS (& / , /
Designation Clamping screw Torx bit Grip Wrench
EBFU037... TS30F100A = = T10D
EBFUO050... TS40F120A = = T15D
EBFUO062... TS50F160A = = T-T20
EBFUOQ75... TS60F200A BLDT25/M7 SW6-T =
EBFU100... TS70F250A BLDT25/M7 SW6-T =
EBFU125... TS70F300A = - T-T30

*Recommended clamping torque : TS 30F100A = 1.84 Ibs-ft, TS 40F120A = 2.58 Ibs-ft,
TS 50F160A = 3.69 Ibs-ft, TS 60F200A = 5.16 Ibs-ft, TS 70F250A = 5.16 Ibs ft

Reference pages: Inserts — H168 - H169, Standard cutting conditions — H170
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sALLFNOSsE

HBFM
High precision finishing endmill, modular type, with screw clamp system (TungFlex)
‘ A CRKS LH p éﬁﬁé
@ o _Z_of TN 24
1 8 @}\‘ ’Hi’Zﬂf e LUI3 ! R R@
r—— & /NI Q | p % =
o , g Sl 7 =
L LFA A-A cross section Z\
= /
= - OAL a
L DC TS LF H DCSFMS CRKS Air hole Insert
HBFM10M06 10 34.5 20 7 9.7 M6 With ZFBM100...
HBFM12M06 12 375 23 7 11.5 M6 With ZF*M120...
HBFM12M08 12 40 23 10 13 M8 With ZF*M120...
HBFM16M08 16 47 30 10 13 M8 With ZF*M160...
HBFM20M10 20 49 30 15 19 M10 With ZF*M200...
HBFM25M12 25 57 35 17 24 M12 With ZFBM250...
HBFM30M16 30 66 43 22 29 M16 With ZFBM300...
HBFM32M16 32 66 43 22 29.5 M16 With ZFBM320...
SPARE PARTS & / , /
Designation Clamping screw Torx bit Grip Wrench
HBFM10... TS 30F100A - - T-10D
HBFM12... TS 40F120A - - T-15D
HBFM16... TS 50F160A BT20S H-TB2W -
HBFM20... TS 60F200A BLDT25/M7 H-TB2W -
HBFM25... TS 70F250A BLDT25/M7 H-TB2W -
HBFM30... TS 80F300A - - T-T30
HBFM32... TS 80F300A - - T-T30
*Recommended clamping torque : TS 25F080A = 1.3 N-m, TS 30F100A = 2.5 N-m, TS 40F120A = 3.5 N-m,
TS 50F160A = 5 N-m, TS 60F200A = 7 N-m, TS 70F250A = 7 N-m, TS 80F300A = 10 N-m
ol
=]
O
(@]
£
TungFlex s
TungFlex modular shank
BHTA ] @)
8, o
é l
. [$) LBX | LS 2 A
[ LF =
\ S
&)
(a]
 DCONMS [TS LS LBX BD CRKS BHTA  Shank type
SM06-L60C10 10 60 40 20 9.7 M6 0° Cylindrical
SM06-L105-C12 12 105 45 60 9.7 M6 1.2° Cylindrical
SM06-L125-C16 16 125 65 60 9.7 M6 3.3° Cylindrical
SM08-L73C16 16 73 48 25 13 M8 0° Cylindrical
SM08-L128-C16 16 128 48 80 13 M8 0.9° Cylindrical
SM08-L170-C20 20 170 103.2 66.8 13 M8 3.3° Cylindrical
SM10-L80-C20 20 80 50 30 18 M10 0° Cylindrical
SM10-L130-C20 20 130 50 80 18 M10 0.6° Cylindrical
SM10-L200-C25 25 200 142.8 57.2 19 M10 3.3° Cylindrical
SM12-186-C25 25 86 56 30 21 M12 5.1° Cylindrical
SM12-1L200-C32 32 200 122 78 21 M12 4.4° Cylindrical
SM16-L95-C32 32 95 60 35 29 M16 1.7° Cylindrical
SM16-L230-C32 32 230 180 50 29 M16 1.8° Cylindrical

Reference pages: Inserts = H168 - H169, Standard cutting conditions — H170
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I INSERT
ZFBU-MJ / ZFBM-MJ ZFBU-ML

® ol &al

- Steel *
M Stainless pie
- Cast iron DA
- Non-ferrous DA
- Superalloys * ¥ : First choice
Inch - ey 1 Y% : Second choice
Coated
2 Designation RE 'EE LE | S
= I
: <
5 ZFBU037R00-MJ 0.188| @ 0.3750.114
& ZFBUO50R00-MJ 0.250| @ 0.500 | 0.134
ZFBU062R00-MJ 0.313| @ 0.625|0.173
ZFBUO75R00-MJ 0.375 | @ 0.750|0.213
ZFBU062R00-MJ 0.313 | @ 0.625|0.173
ZFBU100R00-MJ 0.500 | @ 1.000 | 0.252
ZFBUO75R00-MJ 0.375 | @ 0.750|0.213
ZFBU125R00-MJ 0.625 | @ 1.250 | 0.291
ZFBUO37R00-ML 0.183 | @ 0.375|0.114
ZFBUO50R00-ML 0.250 | @ 0.500|0.134
ZFBU062R00-ML 0.313| @ 0.625|0.173
ZFBUO75R00-ML 0.375 | @ 0.7500.213
ZFBU100R00-ML 0.500 | @ 1.000 | 0.252
ZFBU125R00-ML 0.625| @ 1.250 | 0.291
@ : Line up

ZFBUO37 / 050/ 062... : 5 piece per package
ZFBUQ75/ 100/ 125... : 1 piece per package

- Steel Yo | %k
M Stainless PAq
- Cast iron * DA¢
- Non-ferrous D¢
Metric - Superalloys * % : First choice
- Hard materials | ¥ | Y Y% : Second choice
Coated
Designation RE E g LE | S
L T
< <
ZFBMO80R00-MJ 4 1@ @ 8 2.4
ZFBM100R00-MJ 5 @ @ 10 2.9
ZFBM120R00-MJ 6 @ @ 12 | 3.4
ZFBM160R00-MJ 8 @ @ 16 4.4
ZFBM200R00-MJ 07 | @ @ 20 5.4
ZFBM250R00-MJ 125 | @ @ 25 6.4
ZFBM300R00-MJ 15 | @ @ 30 | 7.4
ZFBM320R00-MJ 16 @ @ 32 7.4
@ : Line up

ZFBMO080 / 100/ 120/ 160... : 5 piece per package
ZFBM200 / 250 / 300 / 320... : 1 piece per package

Reference pages: Standard cutting conditions — H170, TungFlex — H167
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Il INSERT
ZFRU-MJ / ZFRM-MJ (Corner radius type)

S
*
M Stainless pAs
- Cast iron DA
- Non-ferrous PG
Inch s Superalloys. * % : First choice
H Hard materials | Yy 5 : Second choice
Coated
Designation RE |& LE | S
T
<
ZFRUO037R003-MJ 0.031| @ 0.375| 0.114
ZFRUO50R003-MJ 0.031| @ 0.500(0.134
ZFRUO50R006-MJ 0.062 | @ 0.500(0.134
ZFRUO0O50R012-MJ 0125 | @ 0.500( 0.134
ZFRU062R003-MJ 0.031| @ 0.625| 0.173
ZFRU062R006-MJ 0.062 | @ 0.625|0.173
ZFRUO062R012-MJ 0125 | @ 0.625| 0.173
ZFRUO0O75R003-MJ 0.031| @ 0.750|0.213
ZFRUQ75R006-MJ 0.062 | @ 0.750|0.213
ZFRUO075R012-MJ 0125 | @ 0.7500.213
ZFRU100R003-MJ 0.031| @ 1.000 | 0.252
ZFRU100R006-MJ 0.062 | @ 1.000|0.252
ZFRU100R012-MJ 0125 | @ 1.0000.252
ZFRU125R003-MJ 0.031| @ 1.250|0.291
ZFRU125R006-MJ 0.062 | @ 1.250 | 0.291 §
ZFRU125R012-MJ 0125 | @ 1.250 [ 0.291 g
@ : Line up o
ZFRUO37 / 050/ 062... : 5 piece per package é
ZFRUQ75 /100 /125... : 1 piece per package 5
- Steel Yo | %
M Stainless PAe
- Cast iron * | Y
- Non-ferrous S
Metric - Superalloys * % : First choice
H Hard materials | ¥ |Y¥% ¥¢ : Second choice
Coated
Designation RE |2 & LE| S
T
< <
ZFRM120R05-MJ 05 @ @ 12 3.4
ZFRM120R10-MJ 1 [ N J 12 3.4
ZFRM160R05-MJ 05 | @ @ 16 4.4
ZFRM160R10-MJ 1 [ N J 16 4.4
ZFRM160R15-MJ 15 | @ @ 16 4.4
ZFRM200R10-MJ 1 { BN ] 20 5.4
ZFRM200R15-MJ 15 | @ @ 20 5.4
@ : Lineup

ZFRM120/ 160... : 5 piece per package
ZFRMZ200... : 1 piece per package

Reference pages: Standard cutting conditions — H170, TungFlex — H167
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B STANDARD CUTTING CONDITIONS

. Max.  Cutting Feed per tooth: fz (ipt)
ISO Workpiece Hardness  Priority Grades depﬂ}( of speed
materials ‘(";g) Ve (sfm) D0.315 D0.394 D0.490 D0.653 D0.816 DO0.984 D1.181 D1.260

85-180HB Firstchoice AH725 <0.04D 590-850 0.006 0.008 0.008 0.010 0.010 0.012 0.014 0.014
Low carbon steel,

alloy steel Wear

85-180HB | dictance AH710 <0.04D 590-850 0.006 0.008 0.008 0.010 0.010 0.012 0.014 0.014

: 180 - 280 HB First choice AH725 <0.03D 490-750 0.006 0.008 0.008 0.010 0.010 0.012 0.014 0.014
High carbon steel,

alloy steel Wear
180-280HB  |ogistance

AH710 <0.08D 490-750 0.006 0.008 0.008 0.010 0.010 0.012 0.014 0.014

Setereens s 40 - 48 HRC First choice AH710 <0.03D 590-980 0.006 0.006 0.008 0.008 0.010 0.010 0.012 0.012

Die & mold tool steel Fracture
40 - 48 HRC : AH725 <0.08D 590-980 0.006 0.006 0.008 0.008 0.010 0.010 0.012 0.012

resistance
Stainless steel 135-200 HB First choice AH725 <0.08D 330-820 0.004 0.006 0.008 0.008 0.010 0.010 0.012 0.012

150 - 240 HB  First choice AH710 <0.04D 300 - 1150 0.008 0.008 0.010 0.012 0.012 0.014 0.016 0.016

Cast iron
150-240 HB racture o5 004D 300-1150 0.008 0.008 0.010 0.012 0.012 0014 0.016 0.016
resistance
Aluminum - First choice AH725 <0.03D 660-1310 0.010 0.010 0.014 0.014 0.014 0.016 0.016 0.018
Titanium alloy = Firstchoice AH725 <0.03D 98-262 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.008
Heat-resistant alloys - First choice AH725 <0.03D 98-328 0.003 0.003 0.004 0.005 0.006 0.007 0.008 0.008

High hardened steel 48 - 65 HRC First choice AH710 <0.02D 330-720 0.003 0.003 0.004 0.005 0.006 0.008 0.008 0.010

Profile Milling
T 0 2@ =

- Remove excessive chip accumulation with an air blast. - Cutting conditions may be limited depending on machine power, workpiece rigidity,

- For the operation with depth of cut which varies (ex.casting skin) and machining of and spindle output. When the cutting width, depth, or overhang length is large,
workpiece materials with interrupted surface, the feed per tooth (fz) should be set set V¢ and 7z to the lower recommended values and check the machine power and
to the lower recommended value shown in the above table. vibration.

How to clamp the insert

1. Clear chips and dust from the pocket.

2. Place the insert in the pocket. The insert can be placed only in one direction.
3. Tighten the screw while pressing the insert into the pocket.

How to check the run-out

1. Clamp the insert on the shank.

2. Clamp the shank on a high-precision arbor.

3. Measure the run-out on tool presetter or by dial gauge.

Notes:
1. Due to the helical cutting edge, it is important that the run-out is inspected with the insert clamped on the shank.
2. Do not use micrometer or caliper to inspect the insert diameter as inaccurate dimensions may be provided.

H170 www.tungaloy.com/us




DOMMILL

HFWX04-M

Small-radius finishing endmill, modular type (TungFlex)

GAMP = 0°, GAMF = -14°

OAL _
- LF >
CRKS H
<A — =
F gl |
S S S s e
a AN &) ‘
© ay \‘/
4°(KAPR) A A-A cross section
P cier OAL LF H  DCSFMS CRKS  WT(kg)
HFWX04M016M08R02 16 2 42 25 10 13 M8 0.03
HFWX04M020M10R03 20 3 49 30 15 18 M10 0.05
HFWX04M025M12R04 25 4 52 30 17 21 M12 0.09
See page H167 for TungFlex modular shank.
SPARE PARTS (& f A
Designation Clamping screw Lubricant Wrench
HFWX04M... SR34-514 M-1000 T-7F
*Recommended clamping torque : SR34-514 = 0.9 N-m
Bl INSERT
WXHU-MJ
- Steel *
M Stainless
- Cast iron
- Non-ferrous
- Superalloys % : First choice
- Hard materials | % Y% : Second choice
Coated
Designation RE |APMX| 2 IC | S
I
<
WXHU040305R-MJ 0.020(0.020 | @ 0.250 | 0.125
WXHU040310R-MJ 0.039(0.039 | @ 0.250 | 0.125
* For plunging, the maximum cutting width is 0.079". @ : Lineup
I STANDARD CUTTING CONDITIONS
1SO Workpiece material Hardness Grade Cutting speed
Ve (sfm)
High carbon steel
1045, 1055, etc. 200 - 300 HB AH110 328 - 984
Alloy steel _ -
. 4140, eto. 150 - 300 HB AH110 328 - 984
Prehardened steel
NAKSO, PX5, otc. 30 - 40 HRC AH110 328 - 984
H13, etc. 40 - 50 HRC AH110 262 - 427
Hardened steel
D2, etc. 50 - 60 HRC AH110 164 - 328

Reference pages: TungFlex — H167

Q@%

Air hole Insert
With WXHUOA4...
With WXHUO4...
With WXHUO04...

Milling Cutter

Feed per tooth
fz (ipt)
0.004 - 0.012
0.004 - 0.012
0.002 - 0.012

0.004 - 0.012

0.002 - 0.006

Tungaloy H171




FD(rRMILL

TRP12/16
Radius mill with anti-rotation system

GAMP = +4°, GAMF = -4°

e o DCSFMS,_ &
= DCONMS™| _ @ Réﬁ, lzR
0 =" |40y S
4 = i
[ l S -
\ i ®
s,
E - DOX_
APMX [J& DC CICT DCSFMS DCONMS CBDP LF b KWW WT(Ib) Air hole Insert
TRP12R200U0075A05 0.236  2.000 1.528 5 1.850 0.750 0.750 1.575 0.197 0.315 0.66 With RPMT1204EN-M*
TRP12R250U0100A06 0.236 2,500 2.028 6 2323 1.000 1.024 1969 0.236 0.374 1.32 With RPMT1204EN-M*
TRP16R250U0100A05 0315 2500 1869 5 2323 1000 1024 1969 0236 0374 132  With RPMT1606EN-M*
o  SPARE PARTS (& , f @ /
= —— ’ : Shell locking bolt .
s Designation Clamping screw Lubricant (Optional parts) Torx bit
% TRP12R200U0075A05 CSTR-4L100 H-TBS M-1000 (C0.375X1.125H) BT15S
o TRP12R250U0100A06 CSTR-4L100 H-TBS M-1000 (C0.500X1.375H) BT15S8
TRP16R250U0100A05 CSPB-5 H-TBS M-1000 (C0.500X1.375H) BLDIP20/S7

*Recommended clamping torque : CSTR-4L100 = 2.58 Ibs-ft, CSPB-5 = 3.69 Ibs-ft

ED(rRAMILL

ERP10/12/16
Radius endmill with anti-rotation system, shank type

GAMP = +10°~ +4°, GAMF = -2°~ -8.5°

i
Y

‘® . LF 1
apmx S8 bpc CICT DCONMS LS LH LF Air hole Insert

ERP10R100U0100-02 0.197 1.000 0.606 2 1.000 4.000 2.000 6.000 With RPMT10T3EN-M*
ERP10R125U0125-04 0.197 1.250 0.856 4 1.250 4.000 2.000 6.000 With RPMT10T3EN-M*
ERP10R150U0125-04 0.197 1.500 1.106 4 1.250 4.000 2.000 6.000 With RPMT10T3EN-M*
ERP12R125U0125-03 0.236 1.250 0.776 3 1.250 4.000 2.000 6.000 With RPMT1204EN-M*
ERP12R150U0125-04 0.236 1.500 1.034 4 1.250 4.000 2.000 6.000 With RPMT1204EN-M*
ERP16R150U0125-02 0.315 1.500 0.866 2 1.250 4.000 2.000 6.000 With RPMT1606EN-M*
SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench

ERP10R... CSPB-3.58 M-1000 IP-15D

ERP12R... CSTR-4L100 M-1000 T-15DB

ERP16R... CSPB-5 M-1000 IP-20D

*Recommended clamping torque : CSPB-3.5S/CSTR-4L100 = 2.58 Ibs-ft, CSPB-5 = 3.69 Ibf-ft

Reference pages: Inserts — H173, Standard cutting conditions — H174 - H175
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FD(rRMILL

HRP10/12-M
Radius endmill with anti-rotation system, modular type (TungFlex)

GAMP = 1°~ 4°, GAMF = -8.5°~ 2°

.~ oA - H Fi&n{ﬁ
| o [ ST

[

[42]
5o e ] 2 y e=1¢>
a° fi{ TRy 8 N
Y ] Oy S .
APMX |2 A-A cross section
Apmx IS8 DC  CICT  OAL LF H DCSFMS CRKS WT(kg) Air hole Insert

HRP10R020MM10-02 5 20 10 2 49 30 15 17.8 M10 0.1 With RPMT10T3...
HRP10R025MM12-02 5 25 15 2 57 35 17 20.8 M12 0.1 With RPMT10TS...
HRP10R032MM16-04 5 32 22 4 63 40 22 28.8 M16 0.2 With RPMT10TS...
HRP12R032MM16-03 6 32 20 3 63 40 22 28.8 M16 0.2 With RPMT1204...

See page H167 for TungFlex modular shank.

SPARE PARTS & f /

; Wrench
Designation Clamping screw Lubricant

HRP10R** CSPB-3.58 M-1000 BLD IP15/S7 H-TBS
HRP12R** CSTR-4L100 M-1000 BT15S H-TBS

*Recommended clamping torque :CSPB-3.5S/CSTR-4L100 = 3.5 N-m

I INSERT
RPMT-MJ RPMT-ML
INSD

INSD

i @0

o)
5
-Steel * %
M Stainless * | [k £
-Cast iron DAY E
- Non-ferrous
['S superalloys adbh ¢ % : First choice
- Hard materials ¥¢ : Second choice
Coated
Yo}
Designation APMX|S & S INSD| S
ITTEX
<< <
RPMT10T3EN-MJ 0197 ® @ @ 0.394 | 0.156
RPMT10T3EN-ML 0197 | @ @ @ 0.394 | 0.156
RPMT1204EN-MJ 0236|® ® @ 0.472|0.187
RPMT1204EN-ML 0230 ® @ 0.472|0.187
RPMT1606EN-MJ 0315|® @ @ 0.630 | 0.250
RPMT1606EN-ML 0315|® @ @ 0.630 | 0.250
@ : Line up

Reference pages: Standard cutting conditions — H174 - H175, TungFlex — H167
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B STANDARD CUTTING CONDITIONS

ISO Chi Cutting Feed
Workpiece material Hardness Priority Grade b 'E' speed per tooth
reaker Ve (sfm) fz (ipt)
< 300 HB First choice AH725 MJ 400 - 830 0.012 - 0.028
Carbon steels
1045, 1055, etc.
<300 HB Fracture resistance AH130 MJ 400-830 0.012-0.028
150 - 300 HB First choice AHT725 MJ 330-830 0.008 - 0.024
Alloy steels
4140 (H), etc.
150 - 300 HB Fracture resistance AH130 MJ 330-830 0.008 - 0.024
Wl steets <300 HB - AHT725 ML 260-590  0.008 - 0.016
2 <200 HB First choice AH130 ML 330-830 0.008 - 0.024
g Stainless steels
- 304, 316, etc.
% <200 HB Fracture resistance AH130 MJ 330 - 830 0.008 - 0.024
M
<200 HB First choice AH4035 ML 330 - 1000 0.008 - 0.024
Stainless steels
420, 430, etc.
<200 HB Fracture resistance AH4035 MJ 330-1000 0.008 - 0.024
Gray cast irons
. No25, No30, etc. 150 - 250 HB - AHT725 ML 400 - 830 0.012 - 0.028
Ductile cast irons
60-40-18, etc. 150 - 250 HB - AH725 ML 330 - 660 0.012 - 0.028
Hard:ged steels 40 - 50 HRC - AH725 MJ 200-460  0.004 - 0.012
H , etc.
Hardened steels 50 - 60 HRC = AH725 MJ 70-200  0.002 - 0.008
D2, etc.
- Use air blast to remove chips from the work area in slot milling or - Cutting conditions are limited by machine power, workpiece rigid-
pocketing operation. ity and spindle output. When the cutting width or depth is large,
- When machining at high cutting speeds of more than Vc = 3281 set Vc and fz to the lower recommended values and check the
sfm, the dynamic balance of the tools must be adjusted. machine power and vibration.
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Tool dia.: DCX (in), Number of revolutions: n (rpm), Feed speed: Vf (ipm), Depth of cut: ap = 0.078"

21.000 01.250 01.500 22.000 02.500
%] % Vi %3
n 1% n n n
ERP10 ERP12 ERP10/12 ERP16 TRP12 TRP16

2250 90 1790 143 110 1430 120 60 1150 110 910 110 90
Ve = 590 sfm, fz = 0.020 ipt

2250 90 1790 143 110 1430 120 60 1150 110 910 110 90
Ve = 590 sfm, fz = 0.020 ipt

2140 68 1690 108 80 1350 90 45 1080 85 860 80 70
Ve = 560 sfm, fz=0.016 ipt

2140 51 1690 81 60 1350 90 45 1080 85 860 80 470
Vc = 560 sfm, fz=0.012 ipt

1600 38 1290 62 45 1030 50 25 830 50 660 45 40
Ve = 420 sfm, fz=0.016 ipt

2140 68 1690 108 80 1350 90 45 1080 52 860 80 70
Vc = 560 sfm, fz=0.016 ipt

2140 68 1690 108 80 1350 90 45 1080 52 860 80 70
Ve = 560 sfm, fz=0.016 ipt

2520 81 1990 127 95 1590 110 55 1270 100 1010 95 80
Vc = 660 sfm, fz=0.016 ipt

2520 81 1990 127 95 1590 110 55 1270 100 1010 95 80
Vc = 660 sfm, fz=0.016 ipt

2250 90 1790 143 110 1430 120 60 1150 110 910 110 90
Ve = 590 sfm, fz =0.020 ipt

1910 76 1490 119 90 1190 100 50 950 90 760 90 75
Ve = 500 sfm, fz =0.020 ipt

1260 20 990 32 25 800 25 15 640 25 510 25 20
Vc = 330 sfm, fz =0.008 ipt

530 5 400 8 6 320 10 5) 250 10 200 10 8

Ve = 140 sfm, fz =0.005 ipt

H Caution for insert clamping

When clamping an insert, please carefully locate it in the seat, fasten the screw, and make sure there is no gap between it and
the body.

Milling Cutter

Set the insert cavity to fit the protrusion on the
body.

Tungaloy H175



B APPLICATION RANGE

Helical

Shoulder Slotting Ramping Plunging Traversing interpolation
milling -
= x
s = A ) | B
VA o s <
<
< o
A
L oD1, 2
Max. depth Max. rampin Max. plungin Machining length for : - " -
Tool-o of cu? anglep i dgpthg 9 removing l?ncutgportion Min.machining Max. machining
=i Inch DCX APMX RMPX A L oD1 oD2
§ ERP10R100U0100-02 1.000 0.197 3 0.0276 0.630 1.457 1.969
)
% ERP10R125U0125-04 1.250 0.197 8 0.0984 0.866 1.811 2.441
& ERP10R150U0125-04 1.500 0.197 6 0.0984 1.142 2.283 2.958
ERP12R125U0125-03 1.250 0.236 8.3 0.0906 0.787 1.693 2.441
ERP12R150U0125-04 1.500 0.236 4 0.0630 1.063 2.244 2.953
ERP16R150U0125-02 1.500 0.315 6 0.0709 0.906 2.008 2.958
TRP12R200U0075A05 2.000 0.236 4 0.0984 1.575 3.189 3.937
TRP12R250U0100A06 2.500 0.236 2.7 0.0906 2.047 4.213 4.921
TRP16R250U0100A05 2.500 0.315 3 0.0906 1.890 3.976 4.921

*For flat bottom hole
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~ROUNDSLIT

TRC12/16

Face mill, for round inserts with 0.236" (6 mm) or 0.315" (8 mm) radius

iy

LY B

Apmx B9 pC
TRC12R200U0075A05 0.236  2.000 1.528
TRC12R250U0075A06 0.236  2.500 2.028
TRC12R300U0100A07 0.315 3.000 2.528
TRC16R200U0075A04 0.315 2.000 1.370
TRC16R250U0075A05 0.315 2.500 1.870
TRC16R300U0100A06 0.315  3.000 2.370
TRC16R400U0150A07 0.315  4.000 3.370
TRC16R500U0150A08 0.315 5.000 4.370

SPARE PARTS

CICT DCSFMS LF DCONMS CBDP KWW b
5 1.850 2.000 0.750 0.750 0.320 0.200
6 2.320 2.000 0.750 0.750 0.320 0.200
7 2.830 2.500 1.000 1.020 0.370 0.240
4 1.850 2.000 0.750 0.750 0.320 0.200
5 2.320 2.000 0.750 0.750 0.320 0.200
6 2.830 2.500 1.000 1.020 0.370 0.240
7 3.820 2.500 1.500 1.460 0.620 0.390
8 3.780 2.500 1.500 1.460 0.620 0.390

Shell locking bolt Torx bit

GAMP = +0°, GAMF = -1°~ -5°

bl

. Arbor

WT(Ib) Air hole Insert type
0.880 With RCMT1204... A
1.540 With RCMT1204... A
2.860 With RCMT1204... A
0.880 With RCMT1204... A
1.540 With RCMT1204... A
2.860 With RCMT1204... A
3.520 With RCMT1204... B
7.930 With RCMT1204... B

Designation Clamping screw
TRC12R... CSTB-4L090
TRC16R200..., 250... CSTB-5L120
TRC16R300... CSTB-5L120
TRC16R400..., 500... CSTB-5L120

(Optional parts)

H-TBS (C0.375X1.125H) BT15S
H-TB (C0.375X1.125H) BT20S
H-TB (C0.500X1.375H) BT20M
H-TB (TMBA-0.750H) BT20M

*Recommended clamping torque:CSTB-4L090 = 2.58 Ibs-ft, CSTB-5L120 = 3.69 Ibsft

Bl Arbor type

Arbor type A Arbor type B
_ DCSFMS _
DEONMS BEOuNS
KM ' KWW
Sl |
o) Nel

Peoly B

CBDP

CBDP

Reference pages: Inserts — H179, Standard cutting conditions — H180

Milling Cutter
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~ROUNDSLIT

ERC12/16
Endmill, shank type, for round inserts with 0.236" (6 mm) or 0.315" (8 mm) radius

GAMP = +0°, GAMF = -1°~ -5°

[92]
8 | 2 =
/ g 4
/
% APMX_| | 1H Ls |
® LF
Apmx BCI@8 DC  CICT DCONMS LF LH LS  WT(lb) Airhole Insert
ERC12R125U0125-03L 0.236 1.250 0.778 8 1.250 6.000 2.250 3.750 2.050 With  RCMT1204*N-***
ERC12R125U0125-03LL 0.236 1.250 0.778 3 1.250 12.000 7.000 5.000 3.370 With  RCMT1204*N-***
ERC12R125U0125-03LM 0.236 1.250 0.778 & 1.250 8.000 4.000 4.000 2.250 With  RCMT1204*N-***
ERC12R125U0125W03 0.236 1.250 0.778 3 1.250 5.000 2.750 2.250 1.320 With  RCMT1204*N-***
= ERC12R125U150-03LL 0.236 1.250 0.778 8! 1.500 12.000 7.000 5.000 4,190 With  RCMT1204*N-***
§ ERC12R150U0125-04LM 0.236 1.500 1.028 4 1.250 8.000 4.000 4.000 2.360 With  RCMT1204*N-***
k) ERC12R150U0125-04LX 0.236 1.500 1.028 4 1.250 12.000 7.000 5.000 3.550 With  RCMT1204*N-***
;:_é ERC12R150U0125W04 0.236 1.500 1.028 4 1.250 5.000 2.340 2.660 1.430 With  RCMT1204*N-***
ERC12R150U0150-04L 0.236 1.500 1.028 4 1.500 6.000 2.000 3.750 2.420 With  RCMT1204*N-***
ERC12R150U0150-04LM 0.236 1.500 1.028 4 1.500 8.000 4.000 4.000 3.080 With  RCMT1204*N-***
ERC12R150U0150-04LX 0.236 1.500 1.028 4 1.500 12.000 7.000 5.000 4.410 With  RCMT1204*N-***
ERC12R150U0150W04 0.236 1.500 1.028 4 1.500 5.000 2.340 2.660 1.830 With  RCMT1204*N-***
ERC12R150U150-04LL 0.236 1.500 1.028 4 1.500 12.000 2.000 10.000 5.290 With  RCMT1204*N-***
ERC16R150U0125-02LL 0.315 1.500 0.870 2 1.250 12.000 2.000 10.000 3.810 With  RCMT1606*N-***
ERC16R150U0125-02LM 0.315 1.500 0.870 2 1.250 8.000 2.000 6.000 2.470 With  RCMT1606*N-***
ERC16R150U0125W02 0.315 1.500 0.870 2 1.250 5.000 2.340 2.660 1.430 With  RCMT1606*N-***
ERC16R150U0150-02L 0.315 1.500 0.870 2 1.500 6.000 2.000 4.000 2.380 With  RCMT1606*N-***
ERC16R150U0150-02LM 0.315 1.500 0.870 2 1.500 8.000 4.000 4.000 3.080 With  RCMT1606*N-***
ERC16R150U0150-02LX 0.315 1.500 0.870 2 1.500 12.000 7.000 5.000 4.620 With  RCMT1606*N-***
ERC16R150U0150W02 0.315 1.500 0.870 2 1.500 5.000 2.340 2.660 1.830 With  RCMT1606*N-***
ERC16R150U150-02LL 0.315 1.500 0.870 2 1.500 12.000 2.000 10.000 5.290 Without RCMT1606*N-***
SPARE PARTS (& /

Designation Clamping screw Wewnch

ERC12R... CSTB-4L090 T-15DB

ERC16R040... CSTB-5L105 T-20DB

ERC16R050... CSTB-5L120 T-20DB

*Recommended clamping torque :CSTB-4L090 = 2.58 Ibs-ft, CSTB-5L105 = 3.69 Ibs-ft, CSTB-5L120 = 3.69 Ibs-ft

Reference pages: Inserts — H179, Standard cutting conditions — H180
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Il INSERT
RCMT-MJ RCMT-NMJ

RCMT-NAJ

- Steel PAd *
M Stainless * | Y
- Cast iron * DA
- Non-ferrous *
['S superaloys |k | |*k % : First choice
- Hard materials % : Second choice
Coated Uncoated
Designation APMXR R & |% INSD| S F
- — -
I I I ()
I < X
RCMT1204EN-MJ 0236 @ @ @ 0.472 (0.189
RCMT1204EN-NMJ 0236/ ® @ @ 0.472 | 0.189
RCMT1204FN-NAJ 0.236 [ ] 0.472 (0.189
RCMT1606EN-MJ 0315/ @ @ @ 0.630|0.256
RCMT1606EN-NMJ 0315/ @ @ @ 0.630|0.256
RCMT1606FN-NAJ 0.315 o 0.6300.256
@ :Lineup

Milling Cutter

Tungaloy H179




Il STANDARD CUTTING CONDITIONS

Feed per tooth: fz (ipt)

I1SO Workpiece material Hardness Grade Cutting speed each chipbreaker
HB Ve (sfm)
MJ NMJ NAJ
Low carbon steels
1010, 1015, etc. ~ 200 AH725 330-720 0.008 - 0.028 0.007 - 0.012 -
High carbon steels
1045, 1055, etc. 200 ~ 300 AH725 330 - 660 0.008 - 0.028 0.007 - 0.010 -
. Alloyed steels
4140, 5120, etc. 150 ~ 300 AH725 330 - 660 0.008 - 0.028 0.007 - 0.010 -
Tool steels
D3, etc. ~ 300 AH725 330 - 590 0.008 - 0.028 0.007 - 0.010 -
Stainless steels
M 304, 316, eto. - AH140 300 - 590 0.008 - 0.024 0.006 - 0.010 -
Gray cast irons
No.250B, etc. 150 ~ 250 AH120 460 - 820 0.008 - 0.028 0.007 - 0.012 -
g . Ductile cast irons
= ucti | - _ _ _ _
= 60-40-18, etc. 150 ~ 250 AH120 460 - 820 0.008 - 0.028 0.007 - 0.012
<
S Aluminum alloys ) B B B B
& Si < 13% KS15F 1640 - 3940 0.004 - 0.012
. Aluminum alloys
Si > 13% - KS15F 330 -980 - - 0.004 - 0.012
S Heat resistant alloy - AH725 70-160  0.008-0.024  0.006 - 0.010 -
Inconel 718, Ti-6Al-4V, etc. . . . .

- To remove excessive chip accumulation use an air blast.
- When chips stick to the cutting edges (aluminum machining), use a water soluble cutting fluid.
- Cutting conditions are limited by machine power and material rigidity.
When the cutting width or depth is large, set Vc and fz below the recommended values and check the machine vibration and spindle load.
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Holemaking with helical feed

Min. machining Max. machining i
diameter (in) diameter (in) F;':ﬁ;'
oD oD1 oD oD1
ERC12R125U... 1.250 2.028 0.778 2.421 1171 < 0.236
ERC12R150U... 1.500 2.528 1.028 2.921 1.421 < 0.236
TRC12R200U... 2.000 3.528 1.528 3.921 1.921 < 0.236
TRC12R250U... 2.500 4.528 2.028 4.921 2.421 < 0.236
TRC12R300U... 3.000 5.528 2.528 5.921 2.921 <0.236
ERC16R150U... 1.500 2.370 0.870 2.921 1.421 <0.315
TRC16R200U... 2.000 3.370 1.370 3.921 1.921 <0.315
TRC16R250U... 2.500 4.370 1.870 4.921 2.421 <0.315
j TRC16R300U... 3.000 5.370 2.370 5.921 2.921 <0.315
TRC16R400U... 4.000 7.370 3.370 7.921 3.921 <0.315
TRC16R500U... 5.000 9.370 4.370 9.921 4.921 <0.315
When holemaking with a helical feed, the pitch (P) needs to be set at lower values than that shown above.
Ramping Max. L: tool pass length when
ramping ramping angle is 2°
angle APMX (in)
RMPX 0079 0.118 0.158 0.236 0.315
L | ERC12R125U... 1.250 10° 2.244 3.346 4.488 6.732 -
! ERC12R150U... 1.500 7° 2.244 3.346 4.488 6.732 -
‘ ! TRC12R200U... 2.000 5.5° 2244 3.346 4.488 6.732 -
i ! TRC12R250U... 2.500 3.5° 2244 3.346 4.488 6.732 -
‘ —_ ! TRC12R300U... 3.000 2.5° 2.244 3.346 4.488 6.732 -
! ‘ ¢ ERC16R150U... 1.500 16° 2.244 3.346 4.488 6.732 -
! RMPX ‘ E TRC16R200U... 2.000 952 2.244 3.346 4.488 6.732 9.016
= - T ‘ < TRC16R250U... 2.500 6.5° 2.244 3.346 4.488 6.732 9.016 E
TRC16R300U... 3.000 4.5° 2244 3.346 4.488 6.732 9.016 g
TRC16R400U... 4.000 3° 2.244 3.346 4.488 6.732 9.016 g’
TRC16R500U... 5.000 2.5° 2.244 3.346 4.488 6.732 9.016 g

Tool pass length: L = ap / tan RMPX, Ramping angle needs to be set at smaller than 2
degrees in order to prevent chips from getting tangled.
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EWDO05/07/10

Endmill, shank type, for round inserts with 0.098", 0.138", and 0.196" (2.5, 3.5, and 5 mm) radius
GAMP = 0°, GAMF = -3°~ +0.5°

S li=g— .43
@ B LS . @

)
=
=
Q
= . (6]
o
Apmx EIG@N  oc CICT DCONMS LS LH LF Air hole Insert
EWDO05050RU 0.098 0.500 0.304 2 0.750 3.250 0.750 5.000 With RDMWO0501M0
EWDO05075RU 0.098 0.750 0.554 3 1.000 5.000 1.500 7.000 With RDMWO0501MO0
EWD07075RU 0.138 0.750 0.475 4 1.000 5.000 1.500 7.000 With RDMW0702M0
EWDO07100RU 0.138 1.000 0.725 5 1.250 5.250 1.750 8.000 With RDMW0702M0
EWDO07125RU 0.138 1.250 0.975 3 1.500 5.500 1.750 9.000 With RDMW0702MO0
EWD10100RU 0.196 1.000 0.606 3 1.250 5.250 1.750 8.000 With RDMW1003M0
o))
£ EWD10125RU 0.196 1.250 0.856 5 1.500 5.500 1750 9.000 With  RDMW1003MO
s
K)
£ SPARE PARTS & /
o Designation Clamping screw Wrench
EWDO05050RU CSTD-1.8 T-6D
EWD05075RU CSTD-1.8 T-6D
EWD07075RU CSTB-2.58 T-8D
EWDO07100RU CSTB-2.58 T-8D
EWDO07125RU CSTB-2.58 T-8D
EWD10100RU CSTB-3.5H T-15D
EWD10125RU CSTB-3.5H T-15D

*Recommended clamping torque :CSTD-1.8 = 0.52 Ibs-ft, CSTB-2.5S = 0.74 Ibs-ft, CSTB-3.5H = 2.58 Ibs- ft

HWDO07-M
Endmill, modular type, for round inserts with 3.5 mm radius (TungFlex)

GAMP = 0°, GAMF = -3°~ +0.5°

’% LF o N Lﬂ;{dﬁ

= > CRKS

A 2 @éz\

e 2] ‘

8 N 5 S . 2 |

. Q |

é 7 <A A-A cross section
Apmx BGIE@ bpc cicT  OAL LF H  DCSFMS CRKS WT(kg) Air hole

HWD07R015MMO08-03 3.5 15 8 3 42 25 10 12.8 M8 0.03 With
HWD07R020MM10-04 3.5 20 13 4 49 30 15 17.8 M10 0.06 With
HWDO7R025MM12-05 35 25 18 5 57 35 17 208 M12 0.1 With
HWD07R030MM16-05 3.5 30 23 5 63 40 22 28.8 M16 0.2 With

See page H167 for TungFlex modular shank.

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
HWDO7**M... CSTB-2.58 M-1000 T-8D
*Recommended clamping torque :CSTB-2.5S =1 N-m

Reference pages: Inserts, Standard cutting conditions — H183, TungFlex — H167
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I INSERT
RDMWO05/07/10

INSD

a a 15°

s
™

a

- Steel *
M Stainless
- Cast iron *
- Non-ferrous
S  Superalloys * ¥ : First choice
H Hard materials ¥¢ : Second choice
Coated
Designation APMX| & INSD| S
I
<
RDMWO0501M0 0.098 | @ 0.197 | 0.055
RDMWO0702M0 0.138 | @ 0.276 | 0.094
RDMW1003MO0 0.196 | @ 0.394 | 3.180
@ : Line up

I STANDARD CUTTING CONDITIONS

ISO Workpiece material

Carbon steels
1018, 1055, etc.

< 300 HB

Alloy steels
. 4140, 4340, etc.
<300 HB
Die steels
H13, P20, etc.

<300 HB

Cast irons
Class25-40, etc.
Hardened steels,

Prehardened steels < 40HRC

I APPLICATION RANGE

Shoulder
milling

Slotting

Grade

AH120

AH120

AH120

AH120

AH120

Ramping

Ve (sfm)

650 - 1640

390 - 1150

330 - 980

660 - 1640

230 - 660

Cutting speed Feed per tooth

fz (ipt)

0.006 - 0.018

0.006 - 0.014

0.004 - 0.012

0.008 - 0.020

0.004 - 0.010

Plunging

Depth of cut: APMX (in)

Cutter dia. Cutter dia. Cutter dia.

20.500" 00.625", 0.750" 01.000"

- 0.020 -0.028 -0.039

- 0.020 -0.028 - 0.039

- 0.020 -0.028 - 0.039

-0.020 -0.028 -0.039 ko
5
&)

- 0.020 -0.028 -0.039 2
=

Traversing Helical

interpolation

EWD05050RU
EWDO05075RU
EWDO07075RU
EWDO07100RU
EWDO07125RU
EWD10100RU
EWD10125RU
*For flat bottom hole

Tool-o

0.500
0.750
0.750
1.000
1.250
1.000
1.250

Max.

Max.

depth of cut ramping

APMX
0.098
0.098
0.137
0.137
0.137
0.196
0.196

RMPX
12.5°
40
12°
7.5°
50
15°
9.5°

Max.
plunging
depth
A
0.060
0.040
0.080
0.090
0.080
0.120
0.120

<9012

Machining length Max. *Max.

for removing
uncut portion

L
0.342
0.592
0.513
0.763
1.013
0.645
0.895

machining machining

oD1 oD2
0.804 0.921
1.304 1.421
1.225 1.421
1.725 1.921
2.225 2.421
1.607 1.921
2107 2.421
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Profile Milling

EBP

Ball nose endmill for semi-finishing

LF
L H __ S 5% &
- /I:~ > %
O o
@% Dt RCN| :0
LAPMX \'L =
- LB
APmx WG cicT DCONMS LS LH LF LB RE MK  Insert1 Insert 2
EBP075MWU 0.625 0.750 2 1.000 2.280 2.750 5.030 1.250 0.375 - ZPET075U-MJ -
EBP100MWU 0.827 1.000 2 1.000 2.280 3.250 5.530 - 0.500 - ZPET100U-MJ -
EBP125MWU 1.000 1.250 2 1.250 2.280 3.750 6.030 - 0.625 - ZPET125U-MJ -
EBPO75LWEU 1.140 0.750 2+2 1.000 2.280 3.750 6.030 1.250 0.375 MK2  ZPET075U-MJ DCMWO070204TN
EBP100LWEU 1.610 1.000 2+2 1.000 2.280 4.250 6.530 - 0.500 - ZPET100U-MJ DCMW11T304TN
EBP125LWEU 1.810 1.250 2+2 1.250 2.280 4.750 7.030 - 0.625 - ZPET125U-MJ DCMW11T304TN
SPARE PARTS @ & f / /
. . Clamping screw  Clamping screw . Wrench 1 Wrench 2
Designation for Insert 1 for Insert 2 Lubricant for Insert 1 for Insert 2
EBP075MWU CSTD-3T - T-10D - -
EBP100MWU CSTB-4S - T-15D - -
EBP125MWU CSTB-5S = T-20D = =
EBPO75LWEU CSTD-3T CSTB-2.5S8 T-10D T-8D T-8D
EBP100LWEU CSTB-4S CSTB-4S T-15D T-15D -
EBP125LWEU CSTB-5S CSTB-4S T-20D T-15D T-20D
*Recommended clamping torque: CSTB-2.5S = 0.96 Ibs-ft, CSTD-3T = 1.84 Ibs-ft,
CSTB-4S = 2.58 Ibs-ft, CSTB-5S = 3.69 lbs-ft
B INSERT
ZPET-MJ (For R edge) DCMW-TN (For P edge)
RE r§,‘
Q
?\é
- Steel PAdh ¢
M Stainless
[ castiron *
Non-ferrous
- Superalloys  : First choice
- Hard materials |y ¥¢ : Second choice
Coated
. . o O
Designation RE [& & IC | S
- ™
I T
<<
ZPET2004-MJ 0375 | @ @ - |0.169
ZPET2505-MJ 0500 @ @ - |0.228
ZPET3006-MJ 0625|@®@ @ - 10.276
ZPET3206-MJ 0625 @ @ - 10.276
DCMWO070204TN 0016 ®@ @ 0.252 | 0.266
DCMW11T304TN 0016| ®@ @ 0.375|0.094
ZPET30... : 5 piece per package
@® : Lineup

Reference pages: Standard cutting conditions— H185
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I STANDARD CUTTING CONDITIONS

ISO Workpiece material

Carbon steels

1055, etc.
< 300 HB

Alloy steels

4140, 4340, etc.

<300 HB

Die steels

JIS SKD11, etc.

<300 HB

Cast irons
JIS Class 25-40, etc.

Hardened steels
Prehardened steels

<45 HRC

Grade type
AH120 V)
AH120 @
AH120 @)
AH120 )
AH120 @
AH120 ®3)
AH330 (1)
AH330 @
AH330 @)
AH120 )
AH120 @
AH120 ©)
AH120 )
AH120 )
AH120 ©)

Machining Cutting speed

Ve (sfm)
550 - 750

650 - 850
500 - 650
500 - 690
590 - 780
425 - 590
400 - 590
500 - 690
330 - 500
550 - 750
650 - 850
500 - 650
200 - 330
230 - 425

130 - 260

- Cutting speeds shown in the above table are of the most outer diameter of the tool.
- When the depth of cut is the upper limit shown in the above figures, set the cutting conditions to the lowest values shown left.
- When using long edge types, set the cutting speed and feed to 60 to 80 % of values shown in the table.
- When using long shank types, set the cutting speed and feed to 20 to 50 % of values shown in the table, bearing in mind the overhang length.

Il Machining types

; (2) Shouldering at | (3) Shouldering at
(1) Grooving shallow depth of cut| deep depth of cut
()
w
| AN =N e
: ] o} | ¢ \ =
G \ A B / B
0.917D 0.3D 0.1D

Table feed: Vf (in/min)

Tool dia. 20.787"

24 -30

35-51

14 - 23

21-33

32 -47

14 -26

17 -28

26 - 42

10-22

32 -43

35-55

17 -28

18 - 30

27 - 43

12-24

16-28

16 - 32

10-22

12-24

19-35

7-19

24 - 36

28 - 47

12-24

Tool dia. 0.984"

Tool dia. 1.181"
14 -26

21-37

Milling Cutter

Tungaloy H185



EBD

Ball nose endmill for roughing

apmx [T
45 40

EBD040SSE
EBD040MSE 45 40
EBDO50SSE 59 50
EBDO50MSE 59 50
EBDO50SCE 59 50
° EBDO50MCE 59 50
£
2 SPARE PARTS &
5 Designation Clamping screw
o EBDO040*SE CSTB-4M
EBDO050**-E CSTB-5

*Recommended clamping torque :CSTB-4M = 3.5 N-m, CSTB-5 =5 N-m

B INSERT
ZDMT-MJ (For R edge)

CICT DCONMS

4(7)
4(7)
4(7)
4(7)
4(7)
4(7)

42
42
42
42

50.8

50.8

i

Lubricant
M-1000

M-1000

Y
—
=
2
LS =
(@]
(®]
Fig. AQ
LS LH LF RE Fig.
100 100 200 20 A
100 150 250 20 A
100 100 200 25 A
100 150 250 25 A
100 100 200 25 B
100 150 250 25 B
Wrench
T-15T
T-20T
SCMT-23 (For P edge)

%

100

Fig. B

Insert R
ZDMT4005-MJ
ZDMT4005-MJ
ZDMT5006-MJ
ZDMT5006-MJ
ZDMT5006-MJ
ZDMT5006-MJ

Combination shank

Insert P
SCMT09T308-23
SCMT09T308-23
SCMT120408-23
SCMT120408-23
SCMT120408-23
SCMT120408-23

- Steel Y
M Stainless
Cast iron *
Non-ferrous
- Superalloys ¥ : First choice
H Hard materials |y ¥¢ : Second choice
Coated
Designation RE | LE | S
I
<
ZDMT4005-MJ - | @ 0.512] 0.217
ZDMT5006-MJ - | @ 0.638| 0.256
SCMT09T308-23 0.031| @ 0.375| 0.156
SCMT120408-23 0.031| @ 0.500( 0.187
@ : Line up

Reference pages: Standard cutting conditions— H187
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I STANDARD CUTTING CONDITIONS

. . Machining Cutting speed Table feed: Vf (in/min)
1ISO Workpiece material Grade - .
P type Ve (sfm) Tool dia. 21.570" Tool dia. 2.000"
AH120 (1) 500 - 690 16 - 22 3-18
Carbon steels
1055, etc. AH120 2 550 - 750 16 - 22 13-17
< 300 HB
AH120 ®) 425 - 625 8-12 6-10
AH120 (1) 425 - 625 14 - 20 11-16
Alloy steels
. 4140, 4340, etc. AH120 2 500 - 690 14 - 20 11-16
<300 HB
AH120 3) 360 - 560 7-1 5-9
AH120 (1) 360 - 560 12-18 10-15
Die steels
JIS SKD11, etc. AH120 @ 425 - 625 12-18 10 - 14
<300 HB
AH120 ®)] 295 - 500 6-10 5-8
AH120 (1) 550 - 750 20 -27 16 - 21
Castirons AH120 @ 625 - 820 20 - 27 16 - 21
JIS Class 25-40, etc.
AH120 3) 500 - 690 12-20 9-13
AH120 (1) 230 - 360 6-10 5-8
Hardened steels
Prehardened steels AH120 () 260 - 400 6-10 5-8
< 45 HRC
AH120 3) 160 - 300 3-6 2-5

- Cutting speeds shown in the above table are of the most outer diameter of the tool.
- The values of the cutting speeds and feeds shown in the table are of under general cutting conditions.
The values should be modified depending on the power and rigidity of the machine to be used, and work holding conditions.
- When using the long shank type, the depth of cut, pick feed, cutting speed, and table feed should be reduced to 70 %-90 % of the values shown in the tables.

Il Machining types

o}

’ (2) Shouldering at | (3) Shouldering at k=1

(1) Grooving shallow depth of cut| deep depth of cut 8

- A - 2

R pool ! =

| | o} | \ = =

7 N A"

0.917D 0.3D 0.1D

Tungaloy H187



BBB2000

T-CBN ball nose endmill for dies and molds

LF
LBX
- wi
. =
[ =
[ o
& ‘ 8 A
g | |LLH
BX850 NOF RE [ H LBX LF DCONMS
BBB2006 ° 2 03 06 05 1.2 50 6
BBB2008 [ ] 2 0.4 0.8 0.6 1.6 50 6
BBB2010 o 2 0.5 1 0.7 2 50 6
BBB2020 [ ] 2 1 2 1.5 4 50 6
@® : Lineup
£  Tolerance (BBB2000)
i R R Tolerance Tolerance on shank
k5
o 0.3~1 +0.005 h6

I STANDARD CUTTING CONDITIONS

Workpiece

ISO .
material

Ball radius (RE)

Hard-

No. of 0.3

0.4

0.5

revolutions pegiy of cut
n (min™") APMX x pf
(mm)

ness

Prehardened steel

(NAK8O, etc.)
Die steel

~52HRC 50,000 0.02 x0.03

(JIS SKD61, etc.)

Die steel
JIS SKD11,

~ 62 HRC 50,000 0.01 x 0.02

DRM1 &2, etc))

High speed steel,

steel

Die
~ 70 HRC 50,000 0.01 x0.02

(JIS SKH, DRM3, etc.)

Feed rate

(mm/min)

2,000

2,000

1,500

- Depths of cut (APMX) shown in the table are the allowable maximum values.
- Mist cooling or air blow is recommended.
- The maximum number of revolutions of the machine to be used is lower than 50,000 min-, the

revolutions and feed rate should be modified at same rate.
- Use smallest possible overhang.

Depth of cut
APMX x pf Feed rate

(mm) (mm/min)

0.03x0.06 2,000

0.02x0.03 2,000

0.01 x 0.03 1,500

Ball radius (RE)

Inclined angle of workpiece (61) / Effective neck length (2)

0.3 0°307/1.25 1°/1.30 2°/1.35 3°/1.45
0.4 0°307/1.65 1°/1.70 2°/1.80 3°/1.90
0.5 0°307/2.05 1°/2.10 2°/2.25 3°/2.40

1 0°3074.15 1°/4.25 2°/4.50 3°/4.80

H188 www.tungaloy.com/us

Depth of cut
APMX x pf

(mm)

0.05 x 0.05

0.03 x 0.05

0.02 x 0.03

Feed rate

Depth of cut
APMX x pf

(mm/min) (mm)

3,000

3,000

2,000

0.10 x 0.10

0.05 x 0.05

0.08 x 0.05

Feed rate

(mm/min)

5,000

5,000

3,000
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THREADMILLING

A

Il Highly economical tool
design

i Cost reduction

Thread Milling

2-corner double sided inserts

SOLI DTHREAD Selection Guide (for ISO metric)

Internal /

Reduced
cutting force

for hardened
metal

(" External / ) Full profile General purpose
General purpose T
e Head
1 changeable
VMT***'S**_***
P=0.75~3mm ‘ :
MTECS***ISO MTECSH***ISO
‘ P=0.25~2.5mm P=0.35~2mm
) ] Threading
' Partial profile simultaneously
MTECE***ISO -
P=1~2mm ‘ .
MTEC**ISO KtlelS Left
Head VTR***|S**-*x+ P=0.5~3mm hand
changeable P=0.5~4.5mm
for Deep blind ) for Through
hole for Blind hole MTECD***ISO hole
Partial profile N BN P=0.7~2mm ‘
ol Good chip
evacuation
VTR***IS**_*** /
P=0.5~4.5mm MTECQ***ISO MTECB***ISO MTECZ***ISO
\_ ) P=1~3.5mm P=0.5~3mm P=1~2mm

Reference pages: H191 - H203, L060
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mEDesignation System for Solid Carbide Endmills

oo J§ o« J§ c [ 1o Jl o f§ so
\J \J \J v v \J

Y
ThreadMilling | - Single Point Shank Dia. ToollDiey No. of Flutes APMX TPI Thread
Endmill S - Short C = 3 flutes Standard
Carbide SH - Short for Hardened steel D = 4 flutes
B - with Coolant Bore E = 5 flutes
Q - with Coolant Bore with long neck F = 6 flutes

Z - with Coolant hole with through hole
D - with Drilling (end mill) cutting edge
E - for External thread

ISO metric

MTEC-ISO

Solid carbide internal threading endmill, for ISO metric profile

P NUT %!
™ o]

T i - / i
e \A%/

Ay Ly e AT ATANAY, v s ) 60 P8
% 15LF SCREW

[l
DCONMS

~

Application range

I DCONMSm NoF APMX APMX LF  LF  Coolant

Fine Coarse (in) (mm) (n) (mm) hole Grade

MTEC06038C100.51SO 0.5 = =M5 6 0.150 3.8 3 0.406 10.3 2.283 58 Without ~ AH725
MTEC06022C50.51SO 0.5 M3 =M4 6 0.087 2.2 3 0.209 5.3 2.283 58 Without ~ AH725
MTEC06031C70.7ISO 0.7 M4 =M5 6 0.122 3.1 3 0.291 7.4 2.283 58 Without ~ AH725
MTEC06045C100.75ISO 0.75 - =M6 6 0.177 4.5 3 0.394 10 2.283 58 Without ~ AH725
MTEC06036C90.8I1SO 0.8 M5 =M6 6 0.142 3.6 3 0.362 9.2 2.283 58 Without ~ AH725
MTEC0606C121.0ISO 1 - =M9 6 0.236 6 3 0.492 12.5 2.283 58 Without ~ AH725
MTEC0808D161.01SO 1 - =M10 8 0.315 8 4 0.650 16.5 2.520 64 Without ~ AH725 o
MTEC0604C101.0I1SO 1 M6 =M7 6 0.157 4 3 0.413 10.5 2.283 58 Without ~ AH725 3“:’
MTEC0604C141.0ISO 1 M6 =M7 6 0.157 4 3 0.571 14.5 2.283 58 Without ~ AH725 8
MTEC0605C141.25I1SO 1.25 M8 =M10 6 0.197 5 3 0.567 14.4 2.283 58 Without ~ AH725 g’
MTEC0605C191.25I1SO 1.25 M8 =M10 6 0.197 5 3 0.764 19.4 2.283 58 Without ~ AH725 g
MTEC1010D211.5ISO 1.5 - =M14 10 0.394 10 4 0.858 21.8 2.874 73 Without ~ AH725
MTEC1616F331.5ISO 1.5 o =M20 16 0.630 16 6 1.331 33.8 4.134 105 Without ~ AH725
MTEC0807C171.5ISO 1.5 M10 =M12 8 0.276 7 3 0.681 17.3 2.520 64 Without ~ AH725
MTEC0807C241.5ISO 1.5 M10 =M12 8 0.276 7 3 0.976 24.8 2.992 76 Without ~ AH725
MTEC0808C201.75ISO 1.75 M12 =M14 8 0.315 8 3 0.791 20.1 2.520 64 Without ~ AH725
MTEC0808C281.75ISO 1.75 M12 =M14 8 0.315 8 3 1.138 28.9 2.992 76 Without ~ AH725
MTEC1212D272.01SO 2 - >=M18 12 0.472 12 4 1.063 27 3.307 84 Without ~ AH725
MTEC2020F412.01ISO 2 - =M26 20 0.787 20 6 1.614 41 4134 105 Without ~ AH725
MTEC1010C272.01SO 2 M16 =M17 10 0.394 10 3 1.063 27 2.874 73 Without ~ AH725
MTEC1010C392.01SO 2 M16 =M17 10 0.394 10 3 1.535 39 4.134 105 Without ~ AH725
MTEC1414D332.5ISO 2.5 M20 =M22 14 0.551 14 4 1.331 33.8 3.307 84 Without ~ AH725
MTEC1414D482.5ISO 2.5 M20 =M22 14 0.551 14 4 1.921 48.8 4134 105 Without ~ AH725
MTEC1616C403.01SO 3 M24 =M25 16 0.630 16 3 1.594 40.5 4.134 105 Without ~ AH725
MTEC1616C583.01SO 3 M24 =M25 16 0.630 16 3 2.303 58.5 4.724 120 Without ~ AH725

Reference pages: Standard cutting conditions — H206 - H207
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SOLIDTHREAD
ISO metric

MTECB-1SO

Solid carbide internal threading endmill, with coolant hole, for ISO metric profile

2l
E
“p

/\
<
2

tp  Applicationrange .0\ e n NOF  APMX LF Coolant G ge
Fine Coarse hole

MTECBO06038C100.5SO 05 - M5 6 38 3 10.3 58 With  AH725
MTECB06031C70.7I1SO 0.7 M4 >M5 6 3.1 3 7.4 58 With AH725
MTECB06045C100.75I1SO 0.75 - >M6 6 4.5 3 10.1 58 With AH725
MTECB1010D240.75ISO 0.75 - >M12 10 10 4 24.4 73 With AH725
MTECBO06038C20.81SO 0.8 M5 M6 6 38 3 0.2 58 With  AH725

o MTECB0606C121.01SO 1 - >M9 6 6 3 12.5 58 With AH725
é MTECB0808D161.0ISO 1 = >M10 8 8 4 16.5 64 With AH725
% MTECB1010D241.01SO 1 - >M12 10 10 4 24.5 73 With AH725
£ MTECB06046G101.01S0 1 M6 M7 6 46 3 105 58 With  AH725
= MTECB06046C141.01ISO 1 M6 >M6 6 4.6 3 14.5 58 With AH725
MTECB0606C141.25ISO 1.25 M8 >M10 6 6 8] 14.4 58 With AH725
MTECB0606C191.25ISO 1.25 M8 >M10 6 6 3 19.4 58 With AH725
MTECB1010D211.51SO 1.5 - >M14 10 10 4 21.8 73 With AH725
MTECB1616F331.51SO 1.5 - >M20 16 16 6 33.8 105 With AH725
MTECB1212D261.5ISO 1.5 >M16 12 12 4 26.3 84 With AH725
MTECB08078C171.5ISO 1.5 M10 >M12 8 7.8 3 17 64 With AH725
MTECB08078C241.51SO 1.5 M10 >M12 8 7.8 8 24.8 76 With AH725
MTECB1009C201.75ISO 1.75 M12 >M12 10 9 3 20.1 73 With AH725
MTECB1009C281.75ISO 1.75 M12 >M12 10 9 3 28.9 73 With AH725
MTECB1010C272.0ISO 2 M14 >M15 10 10 3 27 73 With AH725
MTECB12118D272.01SO 2 M16 >M17 12 11.8 4 27 84 With AH725
MTECB12118D392.01SO 2 M16 >M17 12 11.8 4 39 105 With AH725
MTECB1615E332.5ISO 2.5 M20 >M22 16 15 5) 33.8 105 With AH725
MTECB1615E482.5ISO 2.5 M20 >M22 16 15 5 48.8 105 With AH725
MTECB2018D583.01SO 3 M24 =M25 20 18 4 58.5 120 With  AH725

i B Kl K

Reference pages: Standard cutting conditions — H206 - H207
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MTECQ-ISO

Solid carbide deep internal threading endmill, with internal coolant hole, for ISO metric profile

g P
I% h P/4
&} _/ 4
VYV
60° ~ P/8
SCREW
TP Application range DCONMS m APMX LH LF Coolanthole Grade
MTECQ1212D381.01ISO 1 >M14 4 21 38 84 With AH725
MTECQ1010D301.51SO 15 >M13 10 10 4 18 30 73 With AH725
MTECQ2020F562.0I1SO 2 >M24 20 20 6 34 56 105 With AH725
MTECQ2020D453.5I1SO 3.5 =M26 20 20 4 28 45.5 105 With AH725
MTECZ-1SO

Solid carbide internal threading endmill, with coolant hole in the flute, for ISO metric profile

/\
b
CC

CREW

tp  Applicationrange ..\ e n NOF  APMX LF  Coolant

Fine Coarse hole Grade
MTECZ0808D161.0I1SO 1 - >M10 8 8 4 16.5 64 With AH725
MTECZ06048C101.0I1SO 1 M6 >M7 6 4.8 3 10.5 58 With AH725 o
MTECZ0606C141.251SO 1.25 M8 >M10 6 6 ) 14.4 58 With AH725 %
MTECZ0606C191.251SO 1.25 M8 >M10 6 6 3 19.4 58 With AH725 (@]
MTECZ1010D211.51SO 1.5 - >M14 10 10 4 21.8 73 With AH725 8
MTECZ1212D261.51SO 1.5 - >M16 12 12 4 26.3 84 With AH725 g
MTECZ1616E331.51SO 1.5 - >M20 16 16 5] 33.8 101 With AH725
MTECZ08078C171.51SO 1.5 M10 >M12 8 7.8 3 17 64 With AH725
MTECZ1009C281.75ISO 1.75 M12 >M12 10 9 3 28.9 73 With AH725
MTECZ1010C272.01SO 2 M14 >M15 10 10 3 27 73 With AH725
MTECZ12118D272.0I1SO 2 M16 >M17 12 11.8 4 27 84 With AH725

Reference pages: Standard cutting conditions — H206 - H207
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SOLIDTHREAD

ISO metric
MTECS-ISO

Small diameter solid carbide internal threading endmill, short edge type, for ISO metric profile

o K

TP N2y
T - I ANY/N/NY/
Y a— z ACA AT
7" S 60" P/
k—> ‘ a SCREW
|- LF |
TP Applicationrange DCONMS [IIEI  NOF LH LF Coolant  Grade
MTECS03007C20.25I1SO 0.25 =M1 3 0.72 3 2.5 39 Without AH725
MTECS03009C30.25I1SO 0.25 =M1.2 3 0.9 3 3 39 Without AHT725
MTECS03011C40.3ISO 0.3 =M1.4 3 1.05 3 4 39 Without AH725
MTECS03012C50.35I1SO 0.35 =M1.6 3 1.2 3 4.8 39 Without AH725
MTECS03016C60.41ISO 0.4 =M2 3 1.58 3 6 39 Without AH725
MTECS06016C40.41ISO 0.4 =M2 6 1.53 3 4.5 58 Without AHT725
° MTECS03017C70.451SO 0.45 =M2.2 3 1.65 3 39 Without AH725
é MTECS06017C50.451SO 0.45 =M2.2 6 1.65 3 5 58 Without AH725
% MTECS0602C50.451SO 0.45 =M2.5 6 1.95 3 5.5 58 Without AH725
@ MTECS0602C70.451SO 0.45 =M2.5 6 1.95 3 7.5 58 Without AHT725
= MTECS06024C60.51SO 0.5 =M3 6 2.37 3 6.5 58 Without AH725
MTECS06024C90.51SO 0.5 =M3 6 2.37 3 9.5 58 Without AH725
MTECS06024C90.5I1SOL 0.5 =M3 6 2.37 3 9.5 105 Without AH725
MTECS03024C120.5I1SO 0.5 =M3 3 2.4 3 12.5 39 Without AH725
MTECS03024C150.51SO 0.5 =M3 3 2.4 3 15.5 39 Without AH725
MTECS06054D200.5I1SO 0.5 =M6 6 5.35 4 20 58 Without AH725
MTECS06028C100.61SO 0.6 =M3.5 6 2.75 3 10.5 58 Without AH725
MTECS06028C70.61SO 0.6 =M3.5 6 2.75 3 7.5 58 Without AH725
MTECS06031C120.7ISO 0.7 =M4 6 3.1 3 125 58 Without AH725
MTECS06031C120.71ISOL 0.7 =M4 6 3.1 3 125 105 Without AH725
MTECS06031C160.7I1SO 0.7 =M4 6 3.1 3 16.7 58 Without AH725
MTECS06031C90.7I1SO 0.7 =M4 6 3.1 3 9 58 Without AH725
MTECS0808D250.75ISO 0.75 =M10 8 8 4 25 64 Without AH725
@ MTECS06038C120.81SO 0.8 =M5 6 3.8 3 12,5 58 Without AH725
MTECS06038C160.8ISO 0.8 =M5 6 3.8 3 16 58 Without AH725
% MTECS06038C160.81SOL 0.8 =M5 6 3.8 3 16 105 Without AH725
MTECS06047C141.01SO 1 =M6 6 4.65 3 14 58 Without AH725
MTECS06047C201.01ISO 1 =M6 6 4.65 3 20 58 Without AH725
%5? MTECS06047C201.0ISOL 1 >=M6 6 4.65 3 20 105 Without AH725
MTECS0606C181.251SO 1.25 =M8 6 6 3 18 58 Without AH725
MTECS0606C241.25I1SO 1.25 =M8 6 6 3 24 58 Without AH725
MTECS08078C231.51SO 1.5 =M10 8 7.8 3 23 64 Without AH725
MTECS08078C311.51SO 1.5 =M10 8 7.8 3 31.5 64 Without AH725
MTECS1009C261.751SO 1.75 =M12 10 9 3 26 73 Without AHT725
MTECS12118D352.01SO 2 =M16 12 11.8 4 35 84 Without AHT725
MTECS12118D502.01ISO 2 =M16 12 11.8 4 50 105 Without AH725
MTECS1615E432.51SO 2.5 =M20 16 15 5 43 100 Without AH725

Reference pages: Standard cutting conditions — H206 - H207
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MTECSH-ISO

Small diameter solid carbide internal threading endmill, short edge type, left hand cutting, for ISO metric

profile
P P NUT %
2 P/4
Y (I Sl RN
% a 60°~ P/8
LF SCREW

TP Application range DCONMS m NOF LH LF c?‘g',z“t Grade
MTECSH03012C50.35ISO 0.35 >M1.6 3 1.2 3 4.8 39 Without AH750
MTECSHO03016C60.41SO 0.4 >M2 3 1.55 3 6 39 Without AH750
MTECSH06016C40.41SO 0.4 >M2 6 1.55 3 4.5 58 Without AH750
MTECSH06017C50.45ISO 0.45 >M2.2 6 1.65 3 5 58 Without AH750
MTECSH0602C50.451SO 0.45 >M2.5 6 1.95 3 515 58 Without AH750
MTECSH0602C70.451SO 0.45 >M2.5 6 1.95 3 7.5 58 Without AH750
MTECSH06024C60.51SO 0.5 >M3 6 2.35 3 6.5 58 Without AH750
MTECSH06024C90.51SO 0.5 >M3 6 2.35 3 9.5 58 Without AH750
MTECSH06028C70.61SO 0.6 >M3.5 6 2.75 3 7.5 58 Without AH750
MTECSH06031C120.7ISO 0.7 >M4 6 3:1 3 12.5 58 Without AH750
MTECSH06038C120.8ISO 0.8 >M5 6 3.8 8 12.5 58 Without AH750
MTECSH06047C141.0I1SO 1 >M6 6 4.65 3 14 58 Without AH750
MTECSH06047C201.0I1SO 1 >M6 6 4.65 8 20 58 Without AH750
MTECSH0606C181.25ISO 1.25 >M8 6 5.95 3 18 58 Without AH750
MTECSH0606C241.25ISO 1.25 >M8 6 5.95 8 24 58 Without AH750
MTECSH08078C231.5ISO 1.5 >M10 8 7.8 3 23 64 Without AH750
MTECSH1009C261.75ISO 1.75 >M12 10 9 & 26 73 Without AH750
MTECSH12118D352.01SO 2 >M16 12 11.8 4 35 84 Without AH750

Milling Cutter

Reference pages: Standard cutting conditions — H206 - H207
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SOLIDTHREAD
ISO metric

MTECD-1SO

Small diameter solid carbide endmill for internal threading, drilling, and chamfering, short edge type, left

hand cutting, for ISO metric profile
oo

cHw L TP 0 h Cp/al )
3 \/AE,D\/
&} 60°~ P/8 "~
o SCREW
TP  Application range DCONMS IS NOF LH LF  CHW L1 Coolant  Grade
MTECD06032C110.7ISO 0.7 M4 6 3.15 3 11.6 58 0.2 0.7 Without ~ AH725
MTECD0604C140.8ISO 0.8 M5 6 4 3 14.4 58 0.3 0.8 Without ~ AH725
MTECD08047C141.01SO 1 M6-M9 8 4.7 3 14 64 0.4 1 With AHT725
MTECD08061D181.25ISO 1.25 M8-M12 8 6.1 4 18 64 0.5 1.3 With AHT725
MTECD08078D231.51SO 1.5 M10-M15 8 7.8 4 23 64 0.6 1.5 With AHT725
MTECD1009D261.75ISO 1.75 M12 10 9 4 26 73 0.6 1.8 With AHT725
> MTECD12118D352.01SO 2 M16-M23 12 11.8 4 35 84 0.6 2 With AHT725
k=
=
e
[
o
S MTEC E-I1SO
Solid carbide external threading endmill, for ISO metric profile
p NUT %
a | P/4
Iz /al/a/a]
S A A~
S}
o 60° ~ P/8
SCREW
APMX LF Coolant hole Grade
MTECE1010D161.01SO 1 10 10 4 16.5 73 Without AHT725
@ MTECE1010D161.25ISO 1.25 10 10 4 16.9 73 Without AHT725
MTECE1010D151.51SO 1.5 10 10 4 15.8 73 Without AH725
MTECE1212D201.51SO 1.5 12 12 4 20.3 84 Without AH725
MTECE1212D201.75ISO 1.75 12 12 4 20.1 84 Without AHT725
MTECE1212D212.01SO 2 12 12 4 21 84 Without AHT725
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Unified

MTEC-UN

Solid carbide internal threading endmill, for UN profile

APMX 5 NOT %‘
A %) P/4
of il > HIRN/ /N
o i A8 60° ~ P/8
. F _ SCREW
Application range

TPI UNG UNE UNEF DCONMS“ NOF  APMX LF Cﬂgllznt Grade
MTEC06032C632UN 32 48 #10 #12 6 32 g 6.8 58 Without  AH725
MTEC0604C1128UN 28 - 1/4 - 6 4 3 11.3 58 Without  AH725
MTEC0606C1428UN 28 - - 7/16-1/2 6 6 3 14,5 58 Without  AH725
MTEC0605C1424UN 24 - 5/16 . 6 5 3 14.3 58 Without  AH725
MTEC0807C2124UN 24 - 3/8 9/16-5/8 8 7 B 20 64 Without  AH725
MTEC06045C1220UN 20 1/4 - - 6 45 3 12.1 58 Without  AH725
MTEC0807C2120UN 20 = 7/16-1/2 i 8 7 3 20 64 Without  AH725
MTEC1212E2720UN 20 - - 3/4-1 12 12 5 27.3 84 Without  AH725
MTEC0605C1418UN 18 5/16 2 = 6 5 B 14.8 58 Without ~ AH725
MTEC1010D2618UN 18 - 91658 11/8158 10 10 4 26.1 73 Without  AH725
MTEC0606C1616UN 16 3/8 - - 6 6 3 16.7 58 Without  AH725
MTEC1212D3116UN 16 - 3/4 - 12 12 4 30 84 Without  AH725
MTEG1615E3714UN 14 - 7/8 - 16 15 5 37.2 105  Without  AH725
MTEC0808C2213UN 13 12 - - 8 8 3 225 64 Without  AH725
MTEC1010C2612UN 12 9/16 - - 10 10 3 265 73 Without  AH725
MTEC1616E4112UN 12 - 1-11/2 - 16 16 5 4.3 105 Without  AH725
MTEG1010C2811UN 11 5/8 - - 10 10 B 28.9 73 Without  AH725
MTEC1212C3410UN 10 3/4 - - 12 12 3 343 84 Without  AH725
MTEC1615C389UN 9 7/8 - - 16 15 3 38.1 105 Without  AH725
MTEC1616C428UN 8 1 - - 16 16 3 42.9 105 Without  AH725

Milling Cutter

Reference pages: Standard cutting conditions — H206 - H207
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Thread Milling
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SOLIDTHREAD

Unified

MTECB-UN

Solid carbide internal threading endmill, with coolant hole, for UN profile

- v Ed@
o A P/4
. DA
8 60° ~ P/8
SCREW
Application range
TPI UNG PP N QUNEF DCONMS“ NOF  APMX L  Coolant gpqe
MTECB06032C632UN 32 #8 #10 #12 6 32 3 6.8 58 With AH725
MTECB0606C1432UN 32 - - 7/16-1/2 6 6 3 16 58 With AH725
MTECB0605C1128UN 28 - 1/4 = 6 3 11.3 58 With AH725
MTECB08066C1424UN 24 - 5/16 - 8 6.6 3 14.3 64 With AH725
MTECB0808D2124UN 24 s s 9/16-5/8 8 8 4 20.6 64 With AH725
MTECB0808C2120UN 20 - 7/16 - 8 8 3 21 64 With AH725
MTECB1010D2220UN 20 - 1/2 = 10 10 4 22.3 73 With AH725
MTECB06056C1418UN 18 5/16 - - 6 5.6 3 14.8 58 With AH725
MTECB12113D2618UN 18 s 9/16-5/8 1 1/8-15/8 12 11.3 4 26.1 84 With AH725
MTECB08067C1616UN 16 3/8 - - 8 6.7 3 16.7 64 With AH725
MTECB1212D3116UN 16 - 3/4 = 12 12 4 31 84 With AH725
MTECB1616E3714UN 14 - 7/8 - 16 16 5 37.2 105 With AH725
MTECB10092C2213UN 13 1/2 - E 10 9.2 3 225 73 With AH725
MTECB12114C2811UN 11 5/8 - - 12 11.4 3 28.9 84 With AH725
MTECB16144D3410UN 10 3/4 = = 16 14.4 4 34.3 105 With AH725
MTECB20195D428UN 8 1 - - 20 19.5 4 42.9 105 With AH725
MTECZ-UN
Solid carbide internal threading endmill, with coolant hole in the flute, for UN profile
NUT % @
P J
P/4
2 /AU
2 (A /
T L == . f
§ 60° ™~ P/8
E J SCREW
Application range Coolant
TPI UNG PP ONE QUNEF DCONMS“ NOF APMX LF ot Grade
MTECZ1010D2220UN 20 = 1/2 = 10 10 4 22.3 73 With AH725
MTECZ12113D2618UN 18 - 9/16-5/8 1 1/8-15/8 12 11.3 4 26.1 84 With AH725
MTECZ08067C1616UN 16 3/8 E E 8 6.7 3 16.7 64 With AH725
MTECZ16144D3410UN 10 3/4 - - 16 14.4 4 34.3 101 With AH725
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MTECS-UN

Small diameter solid carbide internal threading endmill, short edge type, for UN profile

b NUT %
) P/ )
0 A/ /Y
QE%:J 5 \_,l\ﬂ[&/
LH '] 60°~ P/g -
LF J SCREW
Application range

TPI SZ o UNg DCONMS n NOF LH LF Coolant  Grade
MTECS03012C880UN 80 - #0 3 1.15 3 8 39 Without AH725
MTECS03015C672UN 72 - #1 3 1.45 3 6 39 Without  AH725
MTECS06016C656UN 56 #2 #3 6 1.65 3 6.6 58 Without  AH725
MTECS06016C456UN 56 42 43 6 1.65 3 4.4 58 Without ~ AH725
MTECS06019C548UN 48 #3 #4 6 1.9 3 52 58 Without AH725
MTECS03021C1240UN 40 #4 - 3 2.1 3 12 39 Without AH725
MTECS06021C840UN 40 #4 . 6 2.1 3 8 58 Without  AH725
MTECS06024C940UN 40 45 #6 6 2.45 3 9.6 58 Without ~ AH725
MTECS06021C640UN 40 #4 - 6 2.1 3 6.3 58 Without AH725
MTECS06033C936UN 36 - #8 6 3.3 3 9 58 Without  AH725
MTECS06025G732UN 32 #6 . 6 2,55 3 7.1 58 Without  AH725
MTECS06025C1032UN 32 4#6 - 6 2.55 3 105 58 Without ~ AH725
MTECS06032C932UN 32 #8 #10 6 3.2 3 9.5 58 Without AH725
MTECS06032C1232UN 32 48 #10 6 32 3 12.5 58 Without  AH725
MTECS06037C1032UN 32 . #10 6 3.7 3 105 58 Without ~ AH725
MTECS06037C1532UN 32 - #10 6 3.7 3 15 58 Without ~ AH725
MTECS0605C1428UN 28 - 1/4 6 5 3 14.5 58 Without AH725
MTECS0605C1928UN 28 - 1/4 6 5 3 19 58 Without ~ AH725
MTECS08066C1724UN 24 . 5/16 8 6.6 3 17 64 Without  AH725
MTECS08066C2424UN 24 - 5/16 8 6.6 3 24 64 Without ~ AH725
MTECS06047C1420UN 20 1/4 - 6 4.75 3 14 58 Without AH725 B
MTECS06047C1920UN 20 1/4 - 6 4.75 3 19 58 Without  AHT725 5
MTECS06047C1920UN-L 20 1/4 B, 6 4.75 3 19 105 Without  AH725 %
MTECS0808C2520UN 20 - 7/16 8 8 3 25 64 Without ~ AH725 =
MTECS0606C1718UN 18 5/16 - 6 6 8! 17 58 Without AH725 i
MTECS0606C2318UN 18 5/16 - 6 6 3 23 58 Without  AH725
MTECS1212D3518UN 18 . 5/8 12 12 4 35 84 Without  AH725
MTECS08067C2216UN 16 3/8 . 8 6.7 3 22 64 Without ~ AH725
MTECS08067C3016UN 16 3/8 - 8 6.7 3 30.2 64 Without AH725
MTECS08077C2514UN 14 7/16 - 8 7.7 3 25 64 Without AH725
MTECS10092C2713UN 13 1/2 . 10 9.2 3 27.5 73 Without  AH725
MTECS12114C3411UN 11 5/8 . 12 11.4 3 345 84 Without ~ AH725
MTECS12114C5011UN 11 5/8 - 12 11.4 3 50 105 Without AH725
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Thread Milling
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SOLIDTHREAD

Unified

MTECSH-UN

Small diameter solid carbide internal threading endmill, short edge type, left hand cutting, for UN profile

DCONMS

Application range

NUT

Ed

TPI NG UNp DCONMS n NOF LH LF C?,cc',',z"t Grade
MTECSH06012C480UN 80 - #0 6 1.15 8 4 58 Without AH725
MTECSH06016C656UN 56 #2 #3 6 1.65 3 6.6 58 Without AH725
MTECSH06019C548UN 48 #3 #4 6 1.9 3 52 58 Without AH725
MTECSH06021C640UN 40 #4 - 6 2.1 3 6.3 58 Without AH725
MTECSH06024C740UN 40 #5 #6 6 2.45 & 7 58 Without AH725
MTECSH06021C840UN 40 #4 - 6 2.1 3 8 58 Without AH725
MTECSH06024C940UN 40 #5 #6 6 2.45 & 9.6 58 Without AH725
MTECSH06025C1032UN 32 #6 - 6 2.55 3 10.5 58 Without AH725
MTECSHO06032C932UN 32 #8 - 6 3.2 3 9.5 58 Without AH725
MTECSH06037C1032UN 32 - #10 6 3.7 3 10.5 58 Without AH725
MTECSHO06037C1532UN 32 - #10 6 8.7 & 15 58 Without AH725
MTECSH06042C1128UN 28 - #12 6 4.2 3 11 58 Without AH725
MTECSH0605C1428UN 28 - 1/4 6 5 3 14.5 58 Without AH725
MTECSHO06035C1024UN 24 #10-#12 - 6 89 3 10.6 58 Without AH725
MTECSHO08066C1724UN 24 - 5/16 8 6.6 3 17 64 Without AH725
MTECSHO08066C2424UN 24 - 5/16 8 6.6 3 24 64 Without AH725
MTECSH06047C1920UN 20 1/4 - 6 4.75 3 19 58 Without AH725
MTECSHO0808C2520UN 20 - 7/16 8 8 3 25 64 Without AH725
MTECSH0606C1718UN 18 5/16 - 6 6 3 17 58 Without AH725
MTECSHO0606C2318UN 18 5/16 - 6 6 3 23 58 Without AH725
MTECSH08067C2216UN 16 3/8 - 8 6.7 3 22 64 Without AH725
MTECSHO08077C2514UN 14 7/16 - 8 7.7 3 25 64 Without AH725
MTECSH10092C2713UN 13 1/2 - 10 9.2 3 27.5 73 Without AH725
MTECSH12114C3411UN 11 5/8 - 12 11.4 3 34.5 84 Without AH725
MTEC E-UN
Solid carbide external threading endmill, for UN profile
5 NUT E
i 2 i P/4
5 (A/AUA
e 60° - P/8
SCREW

TPI DCONMS GG NOF APMX LF  Coolanthole  Grade

MTECE1010D1624UN 24 10 10 4 16.4 73 Without AH725

MTECE1212E2120UN 20 12 12 5 21 84 Without AH725
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Whitworth

MTEC-W
Solid carbide internal and external threading endmill, for BSP profile

(KR

p NUT
=
8
55° R=0.137P
SCREW
TPl Applicationrange DCONMS IIZ] NOF  APMX LF Ot Grade
MTECO0606C928W 28 1/8 6 6 3 9.5 58 Without AH725
MTECO0808C1419W 19 1/4-3/8 8 8 3 14 64 Without AH725
MTEC1212D1914W 14 1/2-7/8 12 12 4 19.3 84 Without AH725
MTEC1212D2614W 14 1/2-7/8 12 12 4 26.3 84 Without AH725
MTEC1212C2411W 11 1-11/2 12 12 3 242 84 Without AH725
MTEC1616D3811W 11 1-3 16 16 4 38.1 105 Without AH725
MTECB-W

Solid carbide internal and external threading endmill, with coolant hole, for BSP profile

) NUT
@
N
Y | 8] 55 T VR=0137P
RS e SCREW
LF N
TPI Application range DCONMS Gl NOF  APMX LF Coolant  Grade %
MTECB08078C1428W 28 1/8 8 7.8 3] 141 64 Without AH725 O
MTECB1010D1619W 19 1/4-3/8 10 10 4 16.7 73 Without AH725 g’
MTECB1616E2614W 14 1/2-7/8 16 16 5| 26.3 105 Without AH725 =
MTECB1616D3811W 11 >1 16 16 4 38.1 105 Without AH725 =
MTECB2020E4711W 11 >1 20 20 5] 47.3 105 Without AH725

MTECZ-W
Solid carbide internal and external threading endmill, with coolant hole, for BSP profile

- BEdE
g | S ®
HENAGA
o}
(6]
o 55° R=0.137P
SCREW
TPl  Applicationrange DCONMS [l NOF  APMX LF Coolant  Grade
MTECZ08078C1428W 28 1/8 8 7.8 3 141 64 With AH725
MTECZ1010D1619W 19 1/4-3/8 10 10 4 16.7 73 With AH725
MTECZ1616E2614W 14 1/2-7/8 16 16 5 26.3 101 With AH725
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SOLIDTHREAD

MTECS-W

Solid carbide internal and external threading endmill, short edge type, for BSP/BSF profile

El=

P NUT
(%)
>
e - THE\AONA
o 8
- LH N a s R=0.137P
55
- LF . SCREW
TPI Application range  DCONMS [IIIE  NOF LH LF Coolant  Grade
MTECS08078C1928W 28 1/8 8 7.8 3 19.5 64 Without AH725
MTECS1010D3019W 19 1/4-3/8 10 10 4 30 73 Without AH725
MTECS1212D3714W 14 1/2-7/8 12 12 4 37 84 Without AH725
MTEC-BSPT
Solid carbide internal and external threading endmill. for BSPT profile
Py Y Ede
27.5° 21.5°
@ :
; ; \/\\
IR e ki el | O — R=0.137 \_J
* 78 90° Taper1:16 |
15° SCREW
LF
TPI  Applicationrange DCONMS I/  NOF  APMX LF Coolant  Grade
MTEC0606C928BSPT 28 1/8 6 6 3 9.5 58 Without AH725
MTEC0808C1419BSPT 19 1/4-3/8 8 8 3 14 64 Without AH725
MTEC1212D1914BSPT 14 1/2-7/8 12 12 4 19.1 84 Without AH725
MTEC1616D2811BSPT 11 1-2 16 16 4 28.9 105 Without AH725
MTEC-NPT
Solid carbide internal and external threading endmill. for NPT profile
o P
30° 30°
%) ‘
= ‘/-\
I § . \ \J
90° Taper1?16 SRy
o SCREW
TPl Applicationrange DCONMS Gl NOF  APMX LF Coolant  Grade
MTEC0606C927NPT 27 1/16-1/8 6 6 3 9.9 58 Without AH725
MTEC0808C1418NPT 18 1/4-3/8 8 8 3 14.8 64 Without AH725
MTEC1212D2014NPT 14 1/2-3/4 12 12 4 20.9 84 Without AH725
MTEC1616D2711.5NPT 11.5 1-2 16 16 4 27.6 105 Without AH725
MTEC2020D398NPT 8 >21/2 20 20 4 39.7 105 Without AH725
MTECB-NPT
Solid carbide internal and external threading endmill, with coolant hole, for NPT profile
s EdE
" 30° 30° @
} ; . 7 \ /\
Vv 8 o0°. \ \J
90°%¢" | Taper 1:16
o e T SCREW
TPl Applicationrange DCONMS G NOF  APMX LF Coolant  Grade
MTECB08076C1027NPT 27 1/8 8 7.6 3 10.8 64 With AH725
MTECB1010D1618NPT 18 1/4-3/8 10 10 4 16.2 73 With AH725
MTECB16155D2214NPT 14 1/2-3/4 16 15.5 4 22.7 105 With AH725




NPTF

MTECZ-NPTF
Solid carbide internal and external threading endmill, with coolant hole in the flute, for NPTF profile

b NUT %’%
@

92} 30° 30°

= ‘ &
e om— -
= AAAA\
159 90°” | Taper 1:16
i LF o **Jr{”ﬂ**SCREW

icati Coolant
TPI  Applicationrange DCONMS GG NOF  APMX LF polan Grade
MTECZ08076C1027NPTF 27 1/8 8 7.6 3 10.8 64 With AHT725
MTECZ1010D1618NPTF 18 1/4-3/8 10 10 4 16.2 73 With AH725
MTECS-MJ

Small diameter solid carbide internal threading endmill, short edge type, with coolant hole, for MJ profile

NUT % @

»
— s 516P
8 g }.t.'_'r_'::'_"_"::'_"_"::'_"_"::: z / ,6%[
v = AR T 1+ '\ \
LH [a)
LF J Rmax 0.18042P
Rmin 0.15011P__ SCREW
TP Application range  pCONMS [T NOF LH LF Coolant  Grade
MTECS06039C120.8MJ 0.8 5 6 3.9 3 12.5 58 With AH725
MTECS08061C201.25MJ 1.25 8 8 6.1 3 20 64 With AHT725
MTECS10092C301.75MJ 1.75 12 10 9.2 3 30 73 With AHT725
MTECS-UNJ 0]
Small diameter solid carbide internal threading endmill, short edge type, with coolant hole, for UNJ profile g
(@)}
C
2 516P =
07 et s pectontyniie | ecier| [fenciader ot ooy e adie i e e sk i ) =z 60
e, e e 113 1A @\
A
AT LE Rmax 0.18042P
> Rmin 0.15011P_ SCREW
Tp Applicationrange .o\ o NOF LH LF  Coolant
UNJC  UNJF hole Grade
MTECS08051C1628UNJ 28 = 1/4 8 3 16 64 With AHT725
MTECS08067C2024UNJ 24 - 5/16-3/8 8 3 20 64 With AH725
MTECS06049C1620UNJ 20 1/4 B 6 3 16 58 Without AHT725
MTECS0808C2820UNJ 20 - 7/16 8 3 28 64 With AHT725
MTECS08061C2018UNJ 18 5/16 = 8 6.15 3 20 64 With AH725
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TUNGMEISTER

Designation System for TungMeister

3 £3r KN K Em

TungMeister ThreadMilling Tool Dia. Cutting Length ~ Thread Pitch x10 No. of Connection
; x10 Profile TPI Flutes Size
VMT : Full profile
VTR : Partial profile ISO
UN
w

ISO metric

VMT***IS
Internal threading head, for ISO metric profile (TungMeister)

TP CRKS %

e iii i

DC

jo)]

£

= LF

=

? Application range

[0}

2 TP NOF APMX LF CRKS

£ Fine Coarse n Grade Wrench
VMT100L061S07-4S05 0.75 - >M12 10 4 6 12.8 S05 AH725 KEYV-S05
VMT100L061S10-4S05 1 - >M12 10 4 6 12.8 S05 AH725 KEYV-S05
VMT100L061S15-4S05 1.5 - =M14 10 4 6 12.8 S05 AH725 KEYV-S05
VMT120L09IS15-4S06 1.5 - =M16 12 4 9 14.3 S06 AH725 KEYV-T25
VMT120L10I1S20-4S06 2 M16 >M17 12 4 10 14.3 S06 AH725 KEYV-T25
VMT160L121S15-6S08 1.5 - =M20 16 6 12 19 S08 AH725  KEYV-T30L
VMT160L121S20-5S08 2 - =M19 16 5 12 19 S08 AH725  KEYV-T30L
VMT150L13IS25-5S08 2.5 M20 >M22 15.4 5 12.5 19 S08 AH725  KEYV-T30L
VMT160L12IS30-3S08 3 M24 >M25 16 3 12 19 S08 AH725  KEYV-T30L

Unified

VMT***UN

Internal threading head, for UN profile (TungMeister)

22 Kl 4

Rd

66
TPI Application range n NOF APMX LF CRKS Grade Wrench
UNC UNF UNEF
VMT100L06UN24-4S05 24 o ° 9/16-5/8 10 4 5.3 12.8 S05 AH725  KEYV-S05
VMT100L06UN20-4S05 20 - 172 - 10 4 5.1 12.8 S05 AH725  KEYV-S05
VMT100L06UN18-4S05 18 = 9/16-5/8 1 1/8-15/8 10 4 5.6 12.8 S05 AH725  KEYV-S05
VMT120L10UN16-4S06 16 - 3/4 - 12 4 9 14.3 S06 AH725 KEYV-T25
VMT120L10UN14-4S06 14 = 7/8 = 12 4 9 14.3 S06 AH725 KEYV-T25
VMT160L13UN12-5S08 12 - 1-11/2 - 16 5 12.7 19 S08 AH725  KEYV-T30L
VMT150L13UN10-4S08 10 3/4 = = 15.4 4 12.7 19 S08 AH725  KEYV-T30L
VMT160L11UN09-3S08 9 7/8 - - 16 3 1.3 19 S08 AH725  KEYV-T30L
VMT160L12UN08-3S08 8 1 o ® 16 3 12.7 19 S08 AH725  KEYV-T30L
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Whitworth

VMT***W
Internal and external threading head, for 55° BSP profile (TungMeister)

El=

TPI Application range [/  NOF  APMX LF CRKS  Grade Wrench
VMT100L06W19-4S05 19 1/4-3/8 10 4 5.3 12.8 S05 AH725  KEYV-S05
VMT160L12W14-4S508 14 1/2-7/8 16 4 12.7 19 S08 AH725  KEYV-T30L
VMT160L11W11-4S08 11 =1 16 4 11.6 19 S08 AH725  KEYV-T30L

60° partial profile

VTR***IS
Internal and external threading head, for 60° partial profile (TungMeister)

60 <o 60 a é

PDX
TP Smallest
TPN TPX Pt?\?':Iabclle CRKS Grade Wrench
VTR160L12IS05-3S06 0.5 2 M20 S06 GH130 KEYV-177
VTR160L121S15-3S06 15 2 M22 S06 GH130 KEYV-177
VTR220L281S30-4S08 3 4.5 M36 S08 GH130 KEYV-217

Milling Cutter

55° partial profile

VTR***W
Internal and external threading head, for 55° partial profile

5 pe El&

PDX
TP Possitie DC NOF RE PDX CRKS Grade Wrench
Possibl
TPIN  TPIX thread rade  Wrenc
VTR220L24W14-4S08 14 11 3/4 21.7 4 0.2 2.4 S08 GH130 KEYV-217
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THREADMILLING

I STANDARD CUTTING CONDITIONS

ISO Material
<0.25 %C
0
Non-alloy steel and =0.25 %C
cast steel, free cutting <0.55 %C
steel
> 0.55 %C

. Low alloy steel and cast steel
(less than 5% of alloying elements)

High alloyed steel, cast steel,
and tool steel

Stainless steel and cast steel

Stainless steel

Thread Milling

Cast iron nodular (GGG)

Gray cast iron (GG)

Malleable cast iron

Aluminum- wrought alloy
<12% Si

Aluminum-cast,
alloyed

>12% Si
. >1% Pb

Copper alloys

Non-metallic

Fe based

High temp. alloys

S Ni or Co based

Titanium Ti alloys

Hardened steel

Chilled cast iron

Cast iron

H206 Www.tungaloy.com/us

Tensile
Condition strength
[N/mm?]
Annealed 420
Annealed 650
Quenched and tempered 850
Annealed 750
Quenched and tempered 1000
Annealed 600
930
Quenched and tempered 1000
1200
Annealed 680
Quenched and tempered 1100
Ferritic/martensitic 680
Martensitic 820
Annealed 600
Ferritic/martensitic
Pearlitic
Ferritic
Pearlitic
Ferritic
Pearlitic
Not cureable
Cured
Not cureable
Cured
High temperature
Free cutting
Brass
Electrolitic copper
Duroplastics, fiber plastics
Hard rubber
Annealed
Cured
Annealed
Cured
Cast
RM 400
Alpha+beta alloys cured RM 1050
Hardened
Hardened
Cast
Hardened

Hardness
HB

125
190
250
220
300
200
275
300
350
200
325
200
240

180

180
260
160
250
130
230
60
100
75
90
130
110
90
100

200
280
250
350
320

55 HRC
60 HRC
400
55 HRC

Cutting speed
(sfm)

AH725
328 - 820
262 - 689
213 - 558
361 - 591
312 - 525
295 - 525
213 - 656
230 - 689
312 - 525
427 - 558
246 - 328
361 - 558
230 - 509

279 - 328

394 - 525
246 - 525
230 - 492
361 - 459
394 - 525
361 - 459
525 - 984

492 - 1148

328 - 820

328 - 1312

66 - 262

66 - 262
180 - 213
148 - 180
295 - 344
180 - 213




Tool dia. : mm (in)

02 (0.079") @3 (0.118")

0.0012
0.0012

0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008

0.0008

0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012

0.0012

0.0008

0.002

0.0008

0.0008

0.0016
0.0016

0.0012
0.0012
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008

0.0008

0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016

0.0016

0.0008

0.0024

0.0008

0.0008

04 (0.157") 06 (0.236") 08 (0.315") @10 (0.394") 012 (0.472") 014 (0.551") 216 (0.630") 620 (0.787") 025 (0.984") 030 (1.181")

0.0016
0.0016

0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012

0.0012

0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016

0.0016

0.0012

0.0028

0.0008

0.0008

0.0024
0.0024

0.002
0.002
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012
0.0012

0.0012

0.0024
0.0024
0.0024
0.0024
0.0024
0.0024
0.0024

0.0024

0.0012

0.0035

0.0012

0.0012

With long edge, reduce feed rate to 40%.

0.0028
0.0028

0.0024
0.0024
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016

0.0016

0.0028
0.0028
0.0028
0.0028
0.0028
0.0028
0.0028

0.0028

0.0016

0.0039

0.0012

0.0012

Feed (ipr)
0.0031 0.0035
0.0031 0.0035
0.0028 0.0031
0.0028 0.0031

0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.002 0.002
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.0031 0.0035
0.002 0.002
0.0043 0.0047
0.0012 0.0012
0.0012 0.0012

0.0043
0.0043

0.0035
0.0035
0.0024
0.0024
0.0024
0.0024
0.0024
0.0024
0.0024
0.0024

0.0024

0.0043
0.0043
0.0043
0.0043
0.0043
0.0043
0.0043

0.0043

0.0024

0.0051

0.0016

0.0016

0.0047
0.0047

0.0039
0.0039
0.0028
0.0028
0.0028
0.0028
0.0028
0.0028
0.0028
0.0028

0.0028

0.0047
0.0047
0.0047
0.0047
0.0047
0.0083
0.0047

0.0047

0.0028

0.0059

0.0016

0.0016

0.0059
0.0059

0.0047
0.0047
0.0031
0.0031
0.0031
0.0031
0.0031
0.0031
0.0031
0.0031

0.0031

0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059

0.0059

0.0031

0.0071

0.0016

0.0016

0.0071
0.0071

0.0059
0.0059
0.0039
0.0039
0.0039
0.0039
0.0039
0.0039
0.0039
0.0039

0.0039

0.0071
0.0071
0.0071
0.0071
0.0071
0.0071
0.0071

0.0071

0.0039

0.0087

0.002

0.002

0.0083
0.0083

0.0071
0.0071
0.0043
0.0043
0.0043
0.0043
0.0043
0.0043
0.0043
0.0043

0.0043

0.0083
0.0083
0.0083
0.0083
0.0083
0.0083
0.0083

0.0083

Milling Cutter

0.0047

0.0098

0.002

0.002

Tungaloy H207



THREADMILLING

MTECS
Small Diameter, Short type

Thread Milling - Recommended Procedure

Starting Center Tangential Arc  Thread Tangential End Point
Point Location Engagement  Milling Arc Exit

Thread Milling

‘ o o o
l

u

==

STANDARD CUTTING CONDITIONS

Cutting 00.059" ¢0.079" ©0.118" 0©0.157" 00.197" 00.236" ©0.276" 00.315" 00.354" ©0.394" 00.472" ©0.551" 00.591"
1ISO Material speed (¢1.5mm) (e2mm) (e3mm) (04 mm) (65mm) (06 mm) (o7 mm) (28 mm) (29 mm) (910 mm) (912 mm) (014 mm) (015 mm)

(sfm) Feed (ipr)

Low & medium

ST SiEE s 197 -394 0.002 0.002 0.0028 0.0035 0.0043 0.0051 0.0055 0.0059 0.0063 0.0063 0.0067 0.0071

High carbon

S 197 -295 0.0016 0.002 0.0024 0.0031 0.0035 0.0039 0.0047 0.0051 0.0055 0.0055 0.0063 0.0067

Alloy steels,

i sl 164 - 262 0.0016 0.0016 0.002 0.002 0.0024 0.0028 0.0028 0.0031 0.0035 0.0039 0.0047 0.0051

Cast steels 230-295 0.0016 0.0016 0.002 0.002 0.0024 0.0028 0.0028 0.0031 0.0035 0.0039 0.0047 0.0051
M Stainless steels 197 - 295 0.0012 0.0012 0.0016 0.002 0.0024 0.0024 0.0028 0.0031 0.0035 0.0039 0.0043 0.0047
Nickel alloys,
. titanium alloys 66 - 131 0.0012 0.0012 0.0016 0.0016 0.002 0.0024 0.0024 0.0024 0.0028 0.0028 0.0028 0.0031
. Cast iron 131-262 0002 0.002 0.0028 0.0035 0.0043 0.0051 0.0055 0.0059 0.0063 0.0063 0.0067 0.0071
Aluminum 262 -492 0002 0.002 0.0028 0.0035 0.0043 0.0051 0.0055 0.0059 0.0063 0.0063 0.0067 0.0071
. Synthetics,
duroplastics, 164 - 656 0.0039 0.0043 0.0047 0.0055 0.0063 0.0071 0.0075 0.0075 0.0075 0.0075 0.0075 0.0079

thermoplastics

0.0071

0.0071

0.0055

0.0055

0.0051

0.0031

0.0071

0.0071

0.0079

H208 www.tungaloy.com/us




MTECS

Small Diameter, Short type

SolidThread MTECS is used for the production of small This unique tool design offers very precise profiles and
internal threads. These thread mills feature a high performance AH725 submicron carbide grade

a short 3-tooth cutting zone with 3 flutes and with PVD titanium aluminum nitride coating.

a released neck between the cutting zone and The very short profile exerts a low force which minimizes
the shank. tool bending. This facilitates parallel and

high thread precision for the entire length.

Compared to taps, the SOLIDTHREAD is more
accurate, thread machining is substantially faster and
there is no danger of a broken tap being stuck

in the hole.

9]
SolidThread vs. Tap §
Criteria Thread mill Taps o
Thread surface quality High Medium =
Thread geometry Very accurate Medium s
Thread tolerance 4H, 5H, 6H with std. cutter 6H with standard tap, 4H with special tap
Shorter or same as tap Short
Very low High
Range of thread diameters Wide range of diameters Specific tap for each thread size
Right-/Left-hand threading Same cutter Specific tap for right- and left-hand
Geometric shape Full profile Partial profile

Features

e Minimum thread size of MTECS: M1x0.25 (0.75 mm pre hole diameter)
up to M20x2.50

e 2xD and 3xD threading lengths

¢ High cutting speeds

e Short cycle time

® Low cutting forces due to the short contact profile
resulting in accurate and parallel thread

e Prevents oval threads near thin walls

* No more dealing with broken taps

¢ Reliable threading in blind holes

e Excellent performance on hardened steel,
high temperature alloys and titanium

Tungaloy H209




THREADMILLING

Thread milling cutter
Indexable thread milling cutter, long edge

>

LY
PO APMX  CICT  DCONMS  LH LF Oil hole Insert
ETTL25M017W25.0F026R02 (1) 17 25 2 25 26 85 With TL25D...
ETTL25M017W25.0F036R02 (1) 17 25 2 25 36 95 With TL25D...
ETTL25M019W25.0F032R02 19 25 2 25 32 92 With TL25D...
ETTL25MO019W25.0F044R02 19 25 2 25 44 104 With TL25D...
ETTL25M021W25.0F037R03 20.5 25 3 25 37 96 With TL25D...
ETTL25M021W25.0F044R03 20.5 25 3 25 44 103 With TL25D...
ETTL25M022W25.0F043R03 22 25 3 25 43 102 With TL25D...
ETTL25M022W25.0F055R03 22 25 3 25 55 114 With TL25D...
o ETTL25M030W25.0F055R05 30 25 5 25 55 115 With TL25D...
é & / (1) Inserts with a thread pitch of = 3 mm or = 8TPI are not mountable.
2 SPARE PARTS
g Designation Clamping screw Wrench
= ETTL25... SSTM4-3.6P T-8D

B INSERT
TL25D...

INSL S

S
*
M Stainless i\(
- Cast iron i\(
- Non-ferrous i\(
- Superalloys * % : First choice
- Hard materials | % ¢ : Second choice
Coated
o . Threads| Number 0
Thread type Application Designation Pitch | per [ofthreads R INSL| W1 | S
inch |peredge| T
<
TL25DIR1.51SO 1.5 - 16 |@ 0.984 | 0.276 | 0.122
1ISO Metric Internal TL25DIR2.01SO 2 - 12 o 0.984|0.276 | 0.122
TL25DIR3.0ISO @ 3 - 8 [ ] 0.984|0.276 | 0.122
TL25DIR20UN - 20 19 @ 0.984 | 0.276 | 0.122
Unified Internal TL25DIR12UN - 1211 |e 0.984]0.276 [ 0.122
TL25DIR9UN - 9 8 [ ] 0.984|0.276 | 0.122
TL25DIR8UN @ - 8 7 [ ] 0.984|0.276 | 0.122
Whitworth Internal and extemal TL25DEIR14W - 14 13 [ ] 0.984|0.276 | 0.122
TL25DEIR11W - 11 10 |@ 0.984 | 0.276 | 0.122
(2) Does not fit the DC 17 holder @ : Line up

Reference pages: Standard cutting conditions — H213

H210 www.tungaloy.com/us




THREADMILLING

Thread milling cutter

Indexable thread milling cutter, long edge for Taper threads

Blad

\ b =
WO J = .
& \ 4 a ® ® 8
2 APMX
e LH
- = LF -
P APMX  CICT  DCONMS  LH LF Oil hole Insert
ETTL25M017W25.0F026R02-PT 17.47 25 2 25 25.5 85 With TL25SEIR...
ETTL25M022W25.0F043R03-PT 22.2 25 3 25 43 102 With TL25SEIR...
SPARE PARTS & /
Designation Clamping screw Wrench
ETTL...-PT SSTM4-3.6P T-8D
Il INSERT
TL25SEIR...
INSL S 8
3
= o
BBl stee * =
M Stainless i\( =
- Cast iron DA
- Non-ferrous i\{
- Superalloys * % : First choice
! Hard materials | % ¥ : Second choice
Coated
o Threads| Number 9
Thread type Application Designation Pitch | per (fthreads &1 INSL| W1 S
inch |peredge ':E
<
BSPT Internal and external TL25SEIR14BSPT - 14 13 | @ 0.984|0.276 | 0.122
TL25SEIR11BSPT - 11 10 | @ 0.984|0.276 | 0.122
NPT Internal and external TL25SEIR14NPT - 14 13 | @ 0.984|0.276 | 0.122
TL25SEIR11.5NPT - 11.5 1 | @ 0.984|0.276 | 0.122
NPTF Internal and external TL25SEIR14NPTF - 14 13 | @ 0.984|0.276 | 0.122

@ : Line up

Reference pages: Standard cutting conditions — H213
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THREADMILLING

Thread milling cutter
Indexable thread milling cutter, long edge type

IR 16

n
=
8
[a)]
LF -
CICT DCONMS LH LF Coolant hole Insert
ETLN25M017W25.0F026R02 (1) 17 25 2 25 26 85 With LN25....
ETLN25M017W25.0F036R02 (1 17 25 2 25 36 95 With LN25....
ETLN25M019W25.0F032R02 19 25 2 25 32 92 With LN25....
ETLN25M019W25.0F044R02 19 25 2 25 44 104 With LN25....
ETLN25M021W25.0F037R03 20.5 25 3 25 37 96 With LN25....
ETLN25M021W25.0F044R03 20.5 25 3 25 44 103 With LN25....
ETLN25M022W25.0F043R03 22 25 3 25 43 102 With LN25....
ETLN25M022W25.0F055R03 22 25 3 25 55 114 With LN25....
° ETLN25M030W25.0F055R05 30 25 5 25 55 115 With LN25....
é & %,g (1) Inserts with a thread pitch of = 3 mm or > 8TPI do not fit.
> SPARE PARTS
g Designation Clamping screw Wrench
= ETLN25... SSTM3-3 T-6F
* Recommended clamping torque: SSTM3-3 =1 N-m
Il INSERT
LN25...
- INSL - S
<
Bl steel *
M Stainless i\(
- Cast iron i\(
- Non-ferrous i\(
- Superalloys * Y : First choice
- Hard materials | % v¢ : Second choice
Coated
o . . . IThreads| 0
Thread type Application Designation Pitch | per | & INSL| h S
inch E
<
LN25DIR1.51SO 1.5 - [ ] 0.984 | 0.276 | 0.122
ISO Metric Internal LN25DIR2.0ISO 2 - | @ 0.984 [ 0.276 | 0.122
LN25DIR3.0I1SO @ 3 - [ ] 0.984 |0.276 | 0.122
LN25DIR20UN - 20 @ 0.984 |0.276 | 0.122
Unified Internal LN25DIR12UN - 12 | @ 0.984 |0.276 | 0.122
LN25DIR8UN @ - 8 | @ 0.984 |0.276 | 0.122
. LN25DEIR14W - 14 | @ 0.984 |0.276 | 0.122
Whitworth Internal and external
LN25DEIR11W - 1 | @ 0.984 |0.276 | 0.122
(2) Does not fit the DC 17 holder @ : Line up

Reference pages: Standard cutting conditions — H213
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I STANDARD CUTTING CONDITIONS

ISO Workpiece material Grades Cutting speed

Vc (sfm)
Low carbon steel AH725 328 - 656
High carbon steel AH725 230 - 492
. High carbon steels AH725 230 - 558
Cast steel AH725 230 - 558
M Stainless steel AH725 295 - 459
. Cast iron AH725 197 - 427
. Aluminum alloys AHT725 262 - 1312
Heat-resistant alloys AH725 33-98
s Titanium alloy AH725 66 - 295

Climb milling is recommended.

B Insert installation

1. Use airgun or rag to thoroughly clean all the insert pockets free from dust
or chips.

2. Lightly tighten Screw "A" first, then Screw "B" until the insert becomes
stationary.

3. Lightly tighten the screws for other insert(s) in the same matter as men-
tioned in #2 above.

4. Firmly tighten Screw "A", then Screw "B".
Use the recommended torque strengths when tightening the screws.

5. Firmly tighten the screws for other insert(s) in the same manner as men-
tioned in #4 above.

6. Inspect to make sure there is no gap between the insert and the insert
seat. Measure the radial runout before use.

Feed per tooth fz

(ipt)
0.004 - 0.012

0.004 - 0.012
0.004 - 0.012
0.004 - 0.012
0.004 - 0.012
0.002 - 0.012
0.004 - 0.016
0.001 - 0.004

0.001 - 0.004

(B)

(A)

Milling Cutter

Tungaloy H213




THREAODMILLING

Thread milling cutter
Indexable thread milling cutter, single tooth

=

]
DCONMS

Right hand, 4 inserts

CICT DCONMS LH LF Range of internal thread Insert
D23-D25-45R 23 1 25 45 115 M28 - M30 T1-R...
D25-D25-45R 25 1 25 45 115 M32 - M42 T1-R...
D38-D32-85R 38 2 32 85 165 M45 - M56 T1-R...
D50-D42-100R 50 4 42 100 190 M58 - M68 T1-R...
D55-D42-100R 55) 4 42 100 190 M64 - M85 T2-R...
D60-D42-100R 60 4 42 100 190 M70 - M85 T2-R...
D80-D42-100R 80 6 42 100 190 M90 - T2-R...
SPARE PARTS & /

g Designation Clamping screw Wrench

= D23-D25... - D50-D42... CSTB-4 T-15F

§ D55-D42... - D80-D42... CSTB-5 T-20F

=

=

* Recommended clamping torque : CSTB-4 = 3.5 N-m, CSTB-5 =5 N-m

Il INSERT
T*-R...

:

LNt |

El

- Steel *
M Stainless *
- Cast iron
- Non-ferrous
- Superalloys % : First choice
H Hard materials ¢ : Second choice
Coated
Designation RE § INSL| IC | S
I
()
T1-R14 014 | @ 0.567 | 0.375|0.187
T1-R28 028 | @ 0.567 | 0.375|0.187
T2-R14 014 | @ 0.701 | 0.500 | 0.250
T2-R28 028 | @ 0.701 | 0.500 | 0.250

@ : Line up

Reference pages: Standard cutting conditions — H215
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B STANDARD CUTTING CONDITIONS

ISO Workpiece material Grades CutJ::n?s:rr:)eed Feed p(?‘l;tt)ooth fz
Mild steels / Unhardened steels < 200HB GH330 490 - 660 0.012 - 0.016
. Carbon steels / Alloy steels < 300HB GH330 490 - 660 0.007 - 0.010
Die steels < 50HRC GH330 100 - 160 0.006 - 0.008
M Stainless steels < 300HB GH330 270 - 400 0.002 - 0.005

Climb milling is recommended.
When threading a blind hole, use the right hand cutter in right-hand rotation. Cut up from the bottom to prevent chip recutting.

I THREADING MILLS AND APPLICABLE THREADS

Cutter dia. Applicable Thread "r"n‘;;;;i’t‘g,:"t;tga‘g
Thread type | Co%[se Screw Fine screw thread Coarse screw| Fine screw
D23 X 1 tooth M28 2 1.5 25.835
T1-type of inserts M30 3.5 3 2 1.5 26.211
M32 2 1.5 29.835
M33 3.5 3 2 1.5 29.211
M35 15 33.376
D25 X 1 tooth M36 4 3 2 1.5 31.670
T1-type of inserts M38 1.5 36.376
M39 4 3 2 1.5 34.670
M40 3 2 1.5 36.752
M42 4.5 4 3 2 1.5 37.129
M45 3 2 1.5 40.152
M48 4 3 2 1.5 43.670
D38 X 2 teeth M50 3 2 1.5 46.752
T1-type of inserts M52 4 3 2 1.5 47.670
M55 4 3 2 1.5 50.670 o)
M56 4 3 2 1.5 51.670 %
M58 4 3 2 1.5 53.670 %
M60 4 3 2 1.5 55.670 é
D50 X 4 teeth M62 4 3 2 1.5 57.670 5
T1-type of inserts M64 4 3 2 1.5 59.670
Me5 4 3 2 15 60.670
M68 4 3 2 15 63.670
D55 X 4 teeth M64 4 3 2 15 59.670
T2-type of inserts M65 4 3 2 15 60.670
M68 6 4 3 2 1.5 61.505
M70 4 3 2 15 63.505
M72 6 4 3 2 1.5 65.505
M75 4 3 2 15 70.670
D60 X 4 teeth M76 6 4 3 2 1.5 69.505
T2-type of inserts M78 2 75.835
M80 6 4 3 2 1.5 73.505
M82 2 79.835
M85 6 4 3 2 78.505
D80 X 6 teeth M90 6 4 3 2 83.505
T2-type of inserts M95 6 4 3 2 88.505
(Unit: mm)

Tungaloy H215



EVX

Multi purpose endmill, shank type, with center cutting edge Standard type GAMP = +2°~ +5°, GAMF = -10°~ -3.5°
Long type GAMP = +5°, GAMF = -4°~ -2°

@ OF
\ (=}
90™_LH

ONV
DC ,
im@
|
DCONMS™
D
S

90°
(KAPK)

(<APR)| (KAgF?K)

APmx [T cICT  DCONMS LS LH LF  Coolanthole  Fig. Insert
EVX08062RSU 0.276 0.625 2 0.625 1.906 1.250 3.156 With C XXMUOS...
EVX10020RSU 0.276 0.787 2 0.750 2.031 1.250 3.281 With C XXMU10...
EVX12100RSU 0.276 1.000 2 1.000 2.281 1.625 3.906 With C XXMU12...
EVX16125RSU 0.276 1.250 2 1.250 2.281 2.000 4.281 Without C XXMU16...
EVX08062RLHU 0.276 0.625 2 0.625 5.375 1.625 7.000 With A XXMUOS8...
EVX10020RLHU 0.276 0.787 2 0.750 5.500 2.000 7.500 Without A XXMU10...
EVX12100RLHU 0.354 1.000 2 1.000 6.000 2.750 8.750 With A XXMU12...
EVX16125RLHU 0.354 1.250 2 1.250 6.750 3.250 10.000 With A XXMU16...

APMX CICT DCONMS LS LH LF Coolant hole  Fig. Insert
EVX08016RSA 7 16 2 16 90 30 120 With A XXMUOS...
EVX08016RS 7 16 2 16 90 30 120 Without A XXMUOS...
EVX08016RLA 7 16 2 16 135 40 175 With A XXMUOS...
EVX08016RL 7 16 2 16 135 40 175 Without A XXMUOS...
EVX10020RSA 9 20 2 20 90 30 120 With A XXMU10...

;C‘:’ EVX10020RS 9 20 2 20 90 30 120 Without A XXMU10...

o EVX10020RLA 9 20 2 20 135 50 185 With A XXMU10...
EVX10020RL 9 20 2 20 135 50 185 Without A XXMU10...
EVX12025RSA 11.5 25 2 25 100 40 140 With A XXMU12...
EVX12025RS 11.5 25 2 25 100 40 140 Without A XXMU12...
EVX12025RLA 11.5 25] 2 25 150 70 220 With A XXMU12...
EVX12025RL 11.5 25 2 25 150 70 220 Without A XXMU12...
EVX16032RSA 15 32 2 32 110 50 160 With A XXMU16...
EVX16032RS 15 32 2 32 110 50 160 Without A XXMU16...
EVX16032RLA 5 32 2 32 175 80 255 With A XXMU16...
EVX16032RL 15 32 2 32 175 80 255 Without A XXMU16...
EVX12040RSA 11.5 40 2 42 120 60 180 With B XXMU12, WCMTO5...
EVX12040RS 11.5 40 2 42 120 60 180 Without B XXMU12, WCMTO05...
EVX12040RLA 115 40 2 42 210 100 310 With B XXMU12, WCMTO5...
EVX12040RL 11.5 40 2 42 210 100 310 Without B XXMU12, WCMTO5...
EVX16050RSA 15 50 2 42 160 50 210 With B XXMU16, WCMTO06...
EVX16050RS 15 50 2 42 160 50 210 Without B XXMU16, WCMTO06...
EVX16050RLA 15 50 2 42 310 50 360 With B XXMU16, WCMTO06...
EVX16050RL 15 50 2 42 310 50 360 Without B XXMU16, WCMTO06...
EVX16063RSA 15 63 2 42 190 50 240 With B XXMU16, WCMTO06...
EVX16063RS 15 63 2 42 190 50 240 Without B XXMU16, WCMTO6...
EVX16063RLA 15 63 2 42 310 50 360 With B XXMU16, WCMTO6...
EVX16063RL 15 63 2 42 310 50 360 Without B XXMU16, WCMTOG...

SPARE PARTS @ & f /
Designation Clamping screw 1 Clamping screw 2 Lubricant Wrench
EVX08... - CSPB-2.2 M-1000 IP-7D

EVX10... - CSPB-2.5 M-1000 IP-8D

EVXi2... = CSPD-3 M-1000 IP-10D

EVX16... CSPB-3.5 - M-1000 IP-15D

* Recommended clamping torque : CSPB-2.2 = 0.74 Ibs-ft, 1 N-m, CSPB-2.5 = 0.96 Ibs-ft, 1.3 N-m, CSPB-3.5 = 2.58 Ibs-ft, 3.5 N-m,
CSPD-3 = 1.84 Ibs-ft, 2.5 N-m, CSTB-3.5D = 1.7 Ibs-ft, 2.3 N-m

Reference pages: Insert, Standard cutting conditions — H217
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I INSERT
XXMU-MJ

WCMT-D4

S
o is
Lu j
a R
RE_7_IC AN

Bl steel * |k
M Stainless * *
-Cast iron *
- Non-ferrous
S Superalloys % : First choice
H Hard materials | % ¥ : Second choice
Coated
Designation RE 3 SE LE | IC S | AN
EIX
<<
XXMUO08T204PR-MJ 0016/ ® @ @ 0.323 | 0.220 | 0.109 10°
XXMU10H308PR-MJ 0031|® @ @ 0.417 | 0.268 | 0.138 | 11°
XXMU12X408PR-MJ 0031|® @ @ 0.520 | 0.311 | 0.165 11°
XXMU16X508PR-MJ 0031|® @ @ 0.661 | 0.437 | 0.197 | 11°
WCMT050308-D4 0.031 [ 2N J 0.213 | 0.313 | 0.125 7°
WCMTO06T308-D4 0.031 o0 0.256 | 0.375 | 0.156 7°
@® : Line up

I STANDARD CUTTING CONDITIONS

Tool diameter: 20.625" - 0.787"

Tool diameter: 1.000" - 1.250"

Cutting speed

ISO Grade

Feed per tooth: fz (ipt)

Workpiece material

Ve (sfm) Slotting Drilling
Carbon steels
1018, 1055, etc. AH3135 330 - 590 0.002 - 0.008 0.001 - 0.003
< 300 HBt
Alloy steels
. 4140, 4340, etc. AH3135 260 - 525 0.002 - 0.006 0.001 - 0.003
< 300 HB
Die steels
H-13, etc. AH3135 200 - 400 0.002 - 0.005 0.001 - 0.002
< 300 HB
Stainless steels
M 30458, etc. AH3135 230 - 460 0.002 - 0.006 0.001 - 0.003
Gt il AH120 330 - 590 0.002-0.010  0.001 - 0.004
Class 25, etc.

I APPLICATION RANGE

Cutting speed Feed per tooth: fz (ipt)

Vc (sfm) Slotting Drilling
400 - 650 0.0038 - 0.010 0.002 - 0.004
p—
o
330 - 590 0.003 - 0.008 0.002 - 0.004 5
O
2
260 - 500 0.003 - 0.006 0.001 - 0.003 =
=
300 - 525 0.003 - 0.008 0.001 - 0.003
400 - 650 0.003 - 0.010 0.002 - 0.004

Helical feed drilling

Shoulder Milling  Slotting
: Enlarging hole
Drilling \
B 3L \ VS
7 - </ I, S bt
e i i il
[ - . ae
Max. Max. Min. Max. Max. cutting
Tool dia. Max. Max. cutting width ramping machining machining width in
depth of cut drilling depth  in plunging angle hole dia. hole dia. enlarging hole
DC APMX A (] RMPX oDmin oDmax ae
EVX08062RSU/RLHU 0.625 0.276 0.315 0.315 3° 0.756 1.250 0.551
EVX10020RSU/RLHU 0.750 0.354 0.394 0.394 3° 0.945 1.500 0.709
EVX12100RSU/RLHU 1.000 0.453 0.492 0.492 3° 1.250 1.890 0.906
EVX16125RSU/RLHU 1.250 0.591 0.630 0.630 3° 1.510 2.440 1.250
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ECC31

Chamfering endmill, screw clamp system, for large parallelogram inserts

y 2 4
Yy 2= @) ;
5Ll | 2
e Q @) 2
Y
APMX| 27
L LS
KAPR = | F "
WCIS@ cicT  KAPR ] BD LE  APMX DCONMS LS LF Insert
ECC31005RU-45 1.846 2 45° 45° 2.205 0.197 0.827 1.000 2.281 4.250 XCET3104...
ECC31005RU-30 1.338 1 60° 30° 1.575 0.197 1.004 1.000 2.281 4.250 XCET3104...
ECC31005RU-60 2.204 2 30° 60° 2.834 0.197 0.571 1.000 2.281 4.250 XCET3104...
ECC31005RU-41 1.698 2 49° 41° 2.205 0.197 0.866 1.000 2.281 4.250 XCET3104...
IS cicT  KAPR 6 BD LE  APMX DCONMS LS LF Insert
ECC31005R-30 34 1 60° 30° 40 14.5 25.5 32 80 130.2 XCET3104...
ECC31005R-45 46 2 45° 45° 56 20.5 20.5 32 80 130.1 XCET3104...
ECC31005R-60 55] 2 30° 60° 72 25.5 14.5 32 80 130.1 XCET3104...
SPARE PARTS & f
Designation Clamping screw Lubricant Wrench
ECC31... CSTB-5S M-1000 T-20D
* Recommended clamping torque: CSTB-5S = 3.69 Ibs-ft, 5 N-m
9]
£ MEINSERT
XCET31
(<(\ - S
45ﬂ‘
9 -
%.‘L
2-RE
- Steel ) b AdRAdD ¢ PA¢
M Stainless % [
- Cast iron ¥ [ %
- Non-ferrous
S | Superalloys ¥ : First choice
H Hard materials | < v : Second choice
Coated |Cermet| (U4
7o)
Designation RE |2 8 & = o o LE| IC | S
D M N D -
I I IT| W X T
<< < |2 =
XCET310404ER 0016/ ®@ @ @ @ [ I} 0.866 | 0.500|0.177
®: Line up

B STANDARD CUTTING CONDITIONS

ISO Workpiece material Grade
Carbon steels 1055, etc. NS740
Alloy steels 4140, etc.
< 300 HB UX30
Die steels
H13, etc. AH3135
< 300 HB
Stainless steels
M $30400, etc. AH3135
< 250 HB
Cast irons
. No.250B, etc. RIRRRI

- When the hole diameter to be chamfered is small or the cutting edges near the front end
of tool are used, use at higher side of the revolution range shown in the Table.
In contrast, when the hole diameter to be chamfered is large or the cutting edges far
from the tool's front end are used, use the lower side of the revolution range shown in the
Table.
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No. of revolutions: n (min-1) Feed per tooth: fz (ipt)

1000 - 3000 - 7000 0.004 - 0.010
700 - 2000 - 4900 0.004 - 0.010
1000 - 3000 - 7000 0.004 - 0.008
1000 - 3000 - 7000 0.004 - 0.010
1000 - 3000 - 7000 0.004 - 0.010

- When chamfering a small diameter hole (smaller than ©0.400") in a plungemilling mode,
peck-feeding should not be used.

- When the hole diameter to be chamfered is smaller than ©0.400" or the cutting edges
near the tool's front end are used, the feed should be set within 0.006 ipt.




Guidelines for programming
Z-axis plunging depth Zd (in) in 45° chamfering of hole

Hole dia.
od (in)
0.197
0.236
0.268
0.315
0.335
0.394
0.402
0.472
0.551
0.630
0.689
0.787
0.827
0.945
1.181
1.299
1.417
1.654

Hole dia.
od (in)
0.197
0.236
0.268
0.315
0.335
0.394
0.402
0.472
0.551
0.630
0.689
0.787
0.827
0.945
1.181
1.299
1.417
1.654
1.811
1.890
2.047

Hole dia.
od (in)
0.197
0.236
0.268
0.315
0.335
0.394
0.402
0.472
0.551
0.630
0.689
0.787
0.827
0.945
1.181

0.020 0.039 0.059 0.079 0.118 0.157 0.197
0.028 0.047 0.067 0.087 0.126 - -
0.047 0.067 0.087 0.106 0.146 - -
0.063 0.083 0.102 0.122 0.161 - -
0.087 0.106 0.126 0.146 0.185 - -
0.094 0.114 0.134 0.154 0.193 - -
0.126 0.146 0.165 0.185 0.224 0.264 0.303
0.130 0.150 0.169 0.189 0.228 0.268 0.307
0.165 0.185 0.205 0.224 0.264 0.303 0.343
0.205 0.224 0.244 0.264 0.303 0.343 0.382
0.244 0.264 0.283 0.303 0.343 0.382 0.421
0.272 0.291 0.311 0.331 0.370 0.408 0.449
0.323 0.343 0.362 0.382 0.421 0.461 0.500
0.343 0.362 0.382 0.402 0.441 0.480 0.520
0.402 0.421 0.441 0.461 0.500 0.539 0.579
0.520 0.539 0.559 0.579 0.618 0.657 0.697
0.579 0.598 0.618 0.638 0.677 0.717 0.756
0.638 0.657 0.677 0.697 0.736 0.776 -
0.756 0.776 0.795 - - - -
Z-axis plunging depth Zd (in) in 30° chamfering of hole
Size of chamfering C (in)
0.020 0.039 0.059 0.079 0.098 0.118 0.138
0.024 0.043 0.063 0.083 - - -
0.035 0.055 0.075 0.094 - - -
0.043 0.063 0.083 0.102 - - -
0.055 0.075 0.094 0.114 - - -
0.063 0.083 0.102 0.122 - - -
0.079 0.098 0.118 0.138 0.157 0177 0.197
0.083 0.102 0.122 0.142 0.161 0.181 0.201 _
0.102 0.122 0.142 0.161 0.181 0.201 0.220 ,{,’I
0.146 0.165 0.185 0.205 0.224 0.244 0.264
0.165 0.185 0.205 0.224 0.244 0.264 0.283
0.193 0.213 0.232 0.252 0.272 0.291 0.311
0.205 0.224 0.244 0.264 0.283 0.303 0.323
0.240 0.260 0.280 0.299 0.319 0.339 0.358
0.307 0.327 0.346 0.366 0.386 0.406 0.45
0.343 0.362 0.382 0.402 0.421 0.441 0.461
0.374 0.394 0.413 0.433 0.453 0.472 0.492
0.398 0.417 0.437 0.457 0.476 0.496 0.516
0.441 0.461 0.480 0.500 0.520 0.539 0.559
0.488 0.508 0.528 0.547 0.567 - -
0.512 0.531 0.551 0.571 - - -
0.555 - - - - - -
Z-axis plunging depth Zd (in) in 60° chamfering of hole
Size of chamfering C (in)
0.020 0.039 0.059 0.079 0.098 0.118 0.138 0.157
0.031 0.051 0.071 0.091 0.110 - - -
0.067 0.087 0.106 0.126 0.146 - - -
0.094 0.114 0.134 0.154 0.173 - - -
0.134 0.154 0.173 0.193 0.213 - - -
0.150 0.169 0.189 0.209 0.228 - - -
0.201 0.220 0.240 0.260 0.280 0.299 0.319 0.339
0.209 0.228 0.248 0.268 0.287 0.307 0.327 0.346
0.272 0.291 0.311 0.331 0.350 0.370 0.390 0.409
0.406 0.425 0.445 0.465 0.484 0.504 0.524 0.543
0.457 0.476 0.496 0.516 0.535 0.555 0.575 0.594
0.539 0.559 0.579 0.598 0.618 0.638 0.657 0.677
0.575 0.594 0.614 0.634 0.654 0.673 0.693 0.713
0.677 0.697 0.717 0.736 0.756 0.776 0.795 0.815
0.882 0.902 0.921 0.941 0.961 0.980 1.000 -
0.980 1.000 - - - - - -

Size of chamfering C (in)

Tool: ECC31005R-45

When the hole depth is smaller than the Z-axis
plunging depth (Zd), special care should be taken
to avoid an interference between the tool's front
end and the bottom of the hole.

When the hole depth is smaller than the Z-axis
plunging depth (Zd), special care should be taken

Tool: ECC31005R-60

Milling Cutter

to avoid an interference between the tool's front
end and the bottom of the hole.

Tool: ECC31005R-30
When the hole depth is smaller
than the Z-axis plunging depth (Zd),
special care should be taken to avoid
an interference between the tool's
front end and the bottom of the hole.
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ECP4400R
Chamfering endmill, screw clamp system, for square inserts

58] -
o
PN LS
‘45 - LF >
~ bc |

<

he\‘

-
DCONMS'®
A\

)

CICT DCX DCONMS LF LS Insert
ECP440AR-U 0.394 1 1.083 1.250 4.500 2.480 SPMA422*N
ECP4423R-U 0.906 2 1.587 1.250 4.500 2.480 SPMA422*N
ECP4436R-U 1.417 & 2.098 1.250 4.500 2.480 SPMA422*N
L DG el DCX DCONMS LF LS Insert
ECP440AR 10 1 27.5 32 130 80 SPMA422*N
ECP4423R 23 2 40.3 32 130 80 SPMA422*N
ECP4436R 36 3 53.3 32 130 80 SPMA422*N
SPARE PARTS @ /
Designation Clamping screw Wrench
ECP44... CSTA-4 T-15D
* Recommended clamping torque: CSTA-4 = 2.58 Ibs-ft, 3.5 N-m
Il INSERT
SPMA42
RE
J
LE
- S
- Steel * [ PAe
M Stainless
- Cast iron *
- Non-ferrous
- Superalloys Y : First choice
H Hard materials 5% : Second choice
Cermet | Uncoated
Designation RE|S ©w |oo LE|IC | S
~ o ™D
n o X T
Z2 Z D -
SPMA422TN 0031 ®@ @ [ J 0.500 | 0.500 | 0.215
SPMA422FN 0.031 [ J 0.500 | 0.500 [ 0.215
®: Line up
I STANDARD CUTTING CONDITIONS
. Maximum
Operations Workpiece material Grade Cut\t/l:g(:]s?n;:;aed depth of cut Feedfzp(? r tt)OOth
ap (in) P
. . . Carbon steels, Alloy steels NS740 - N308 _ _ _
Single or double chamfering, Hole chamfering < 300HB UX30 330 - 490 0.008 - 0.029
NI ‘ Die steels NS740 - N308
(T—‘ . ~sonna a0 164 - 230 : 0.006 -0.016
. Cast irons TH10 90 - 110 - 0.008 - 0.024
Facing, Grooving Carbon steels, Alloy steels NS740 - N308 _ _
.  300HB UX30 330 - 490 0.118 0.004 - 0.006
Die steels
i < 30HRC UX30 164 - 230 0.079 0.004 - 0.006
. Cast irons TH10 295 - 360 0.118 0.004 - 0.006

When chamfering stainless steel, down-milling is recommended. Conventional milling may cause edge chipping.
When chamfering above C3.0, the feed per tooth should be set at the lower side of the value shown in the above table.
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TUNGQUAD

EASDO5
Chamfering endmill, for SDMT/SDHTO05 inserts

GAMP = +5°, GAMF = -7° ~ +12°

‘ R4

DCX

DCONMS

y
81@+%
1 1@

," NIV \f/

L3 LH LS

q B LF o

CICT DC* BD APMX DCONMS LH L3 LS LF Air hole Insert
EASDO5MO06C12.0R01 12 (0.472") 1 57(0224" 7.5(0295) 3(0.118") 12(0.472") 40(1.575") 6.8(0.268") 60(2.362") 100(3.937") Without  SD*T0502...
EASDO5MO008C12.0R02 14 (0551") 2  7.8(0307") 9.1(0358") 3(0.118") 12(0.472") 40(1.575") 6.8(0.268") 60 (2.362") 100(3.937") Without  SD*T0502...
EASDO5MO16C16.0R04 22 (0.866") 4  157(0.618") 15(0591") 3(0.118") 16(0.630") 40 (1.575") 6.8(0.268") 60(2.362") 100(3.937") Without  SD*T0502...

The minimum chamfering diameter (DC) measures up to the point where the insert’s nose radius ends.
This will offset the total tool length by shortening 0.012".

SPARE PARTS @ /

Designation Clamping screw Wrench
EASDOS... CSPB-2L043 IP-6DB
*Recommended clamping torque : CSPB-2L043 = 0.7 N-m
SDMT05-MJ SDHTO05-AJ

o

- Steel *
M Stainless %* Yo
- Cast iron *
- Non-ferrous * FL.’.
- Superalloys * % : First choice g
H | Hard materials 7¢ : Second choice o
Coated |Uncoated é
o =
Designation RE [APMX|SF o S | IC
I |
< < -
SDMT050204PN-MJ 0.016 (0.157 | @ @ 0.094 | 0.200
SDHT050204FN-AJ 0.016 | 0.157 [ ] 0.094 | 0.200
@® : Line up
B CUTTING PERFORMANCE
m C2.5 (45° x 0.098")
Chamfering & Workpiece material: 1055
Py . . Cutting speed Feed rate
countersinking Designation Ve (sfm) fz (in/2)
EASD05M006C12.0R01 262 -394 0.001 -0.003
EASD05M008C12.0R02 262 -394 0.001 - 0.003
EASD05M016C16.0R04 (*z=2) 262 -394 0.001 -0.003
m C2.5 (45° x 0.098")
Workpiece material: 1055
Interpola)ted Desianation Cutting speed Feed rate
chamfering 9 Vc (sfm) fz (in/z)
EASD05M006C12.0R01 262 -394 0.003 - 0.005
EASD05M008C12.0R02 262 -394 0.003 - 0.005
EASD05M016C16.0R04 262 -394 0.003 - 0.005
m C1.0 (45° x 0.039")
) Workpiece material: 1055
Back chamfering Desianation Cutting speed Feed rate
9 Vc (sfm) fz (in/z)
EASD05M006C12.0R01 262 -394 0.003 - 0.005
EASD05M008C12.0R02 262 -394 0.003 - 0.005
EASD05M016C16.0R04 262 -394 0.003 - 0.005
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Other

H Interpolated or back chamfering type

ISO

Workpiece material

Low carbon steel
1018, 1020, 1026, etc.

High carbon steel
1045, 1055, etc.

Alloyed steel
4140, 8620, etc.

Tool steel
W1-8, etc.

Stainless steel

304SS, 316SS, 17-4 PH, etc.

Gray cast iron
Class 25, Class 30, etc.

Ductile cast iron
60-40-18, 60-55-06, etc.

Aluminum alloys
Si<13%

Aluminum alloys
Si=13%

B Front chamfering type

ISO

Workpiece material

Low carbon steel
1018, 1020, 1026, etc.

High carbon steel
1045, 1055, etc.

Alloyed steel
4140, 8620, etc.

Tool steel
W1-8, etc.

Stainless steel

304SS, 316SS, 17-4 PH, etc.

Gray cast iron
Class 25, Class 30, etc.

Ductile cast iron
60-40-18, 60-55-06, etc.

Aluminum alloys
Si<13%

Aluminum alloys
Si>13%

Grade

AH725

AH725

AH725

AH725

AH140

AH725

AH725

TH10

TH10

Grade

AH725

AH725

AH725

AH725

AH140

AH725

AH725

TH10

TH10

Cutting speed
Vc (sfm)

755 - 1050
492 - 755
492 - 755
361 - 427
328 - 656
492 - 820
328 - 591

1148 - 1640

328 - 656

Cutting speed
Vc (sfm)

525 -722
361 -525
361 - 525
262 -295
230 -459
361 - 591

230 - 427
820 - 1148

230 - 459

Feed per tooth
fz (ipt)

0.002 - 0.004

0.002 - 0.004

0.002 - 0.004

0.001 - 0.004

0.001 - 0.004

0.002 - 0.005

0.002 - 0.005

0.002 - 0.006

0.002 - 0.006

Feed per tooth
fz (ipt)

0.002 - 0.004

0.002 - 0.004

0.002 - 0.004

0.001 - 0.004

0.001 - 0.004

0.002 - 0.005

0.002 - 0.005

0.002 - 0.006

0.002 - 0.006

* When chamfering over C1.0 (45° x 0.039"), decrease the cutting parameters to 70% of the above parameters.

I APPLICATION RANGE

c
-
‘ Q
. ! . 3
Front chamfering \ Back chamfering Ei:, é
=
‘ ch1 —_— ! 0d2
‘ (
ch2/
od1
Minimum hole diameter to be Maximum chamfer dimension ﬂi’gg‘;’:&?gggiﬂﬁ:ﬂﬂ:ﬁ:‘z
Designation chamfered (in) (at 45°) (in) (in)
Front-chamfer od1 | Back-chamfer od2 Front ch1 Back ch2 Max. depth
EASD05M006C12.0R01 0.224 0.492 0.114x0.114 0.079 x 0.079 0.717
EASD05M008C12.0R02 0.307 0.571 0.114x0.114 0.059 x 0.059 1.307
EASDO05MO016C16.0R04 0.622 0.886 0.114x 0.114 0.110 x0.110 1.701
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TCB

Counterboring endmill, monoblock type

@ ‘\
"o
L DCX e ) DC LU
TCB100F16 10 1 2.8 13
TCB110F16 11 1 2.8 14
TCB120F20 12 1 3.6 15
TCB130F20 13 2 45 16
TCB-140 14 1 4 1
TCB140F25 14 2 5.5 18
TCB150F25 15 2 6.5 19
TCB160F25 16 2 7.5 20
TCB170F25 17 2 6.6 13
TCB175F25 17.5 2 71 14
TCB180F25 18 2 7.5 15
TCB190F25 19 2 8.5 15
TCB-200 20 2 8.2 16
TCB200F25 20 2 8.2 16
TCB210F25 21 2 9 17
TCB220F25 22 2 10 18
TCB-230 23 2 11 19
TCB230F25 23 2 11 19
TCB240F25 24 2 12 20
TCB250F25 25 2 13 25
TCB-260 26 2 14 21
TCB-290 29 2 14 23
TCB-320 32 2 16.9 40
TCB-350 35 2 14 43
TCB-390 39 2 17.9 48
TCB-430 43 2 21.7 53
[ Toocamete toerance ey g
+0.2/0 +0.3/0
Countersink dimensions of bolt hole
oD
) =
dd M6 M8 M10 M12
oD (mm) 1 14 17.5 20
H (mm) 6.5 8.6 10.8 13
od (mm) 6 9 1 14
Applicable tool TCB110 TCB140 TCB175 TCB200
SPARE PARTS @ /
Designation Clamping screw Wrench
TCB100... - TCB160... CSTB-2L040 T-6D
TCB-140... CSTB-2.2S T-7D
TCB170... - TCB190... CSTB-2.2 T-7D
TCB200... - TCB260... CSTA-NO3 T-9D
TCB-290 - TCB-320 CSTA-NO5 T-9D
TCB-350 - TCB-430 CSTA-4 T-15D

oSE LBX
QES =~
51 Vo E—
e
9T)°r* LU LS
(KAPR) ™ ST -
LBX LF LS
17 86 60
18.7 87 60
20.5 89 60
22.2 91 60
18 117 80
24 113 80
25.7 114 80
27.5 116 80
21 114 80
22 115 80
23 116 80
24 118 80
25 120 80
25 120 80
26 122 80
28 124 80
29 126 80
29 126 80
- 128 80
- 130 80
33 132 80
36 138 80
- 144 80
- 150 80
- 158 80
- 171 85
M14 M16 mi8 M20
23 26 29 32
15.2 17.5 19.5 21.5
16 18 20 22
TCB230 TCB260 TCB290 TCB320

* Recommended clamping torque: CSTB-2L040 = 0.7 N-m, CSTB-2.2S, CSTB-2.2 = 1 N-m, CSTA-NO3, CSTA-NO5 = 2.3 N-m, CSTA-4 = 3.5 N'‘m

Reference pages: Inserts, Standard cutting conditions — H226 - H227

=)

7
2
S
a
DCONMS Insert
16 SPMP771...
16 SPMP771...
20 SPMP771...
20 SPMP771...
25 SPMP831...
25 SPMP771...
25 SPMP771...
25 SPMP771...
25 SPMP831...
25 SPMP831...
25 SPMP831...
25 SPMP831...
25 SPMPO042...
25 SPMPO042...
25 SPMP042...
25 SPMP042...
25 SPMP042...
25 SPMP042...
25 SPMP042...
25 SPMP042...
32 SPMP042... _
32 SPMM322... 2
32 SPMM322... 3
32 SPMM432... =2
32 SPMM432... g
42 SPMM432...
M22 M24 M27
35 39 43
235 25.5 29
24 26 30
TCB350 TCB390 TCB430
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TCB

Counterboring endmill, cartridge type

-
QsE L LBX g :
!—l >
5
g
- LS -
LF ~] LU: Maximum hole depth
m DCONMS DC LU LS LBX LF Wrkg Cartridgeset —  Shimplate Insert
Designation Designation Thickness
TCB260-290F32 26 32 13.2 40 59 43 120 0.6 TCBO04CA-26-29 = - SPMP042...
TCB260-290F32 27 32 14.2 40 59 43 120 0.6 TCBO04CA-26-29  AP16050 0.5 SPMP042...
TCB260-290F32 28 32 15.2 40 59 43 120 0.6 TCBO04CA-26-29  AP16100 1 SPMPO042...
TCB260-290F32 29 32 16.2 40 59 43 120 0.6 TCBO04CA-26-29  AP16150 15 SPMPO042...
TCB300-340F32 30 32 14.2 45 59 55 130 0.6 TCB32CA-30-39 - - SPMM322...
TCB300-340F32 31 32 15.2 45 59 55 130 0.6 TCB32CA-30-39  AP16050 0.5 SPMM322...
TCB300-340F32 32 32 16.2 45 59 55 130 0.6 TCB32CA-30-39  AP16100 1 SPMM322...
TCB300-340F32 33 32 17.2 45 59 55 130 0.6 TCB32CA-30-39  AP16150 1.5 SPMM322...
TCB300-340F32 34 32 18.2 45 59 55 130 0.6 TCB32CA-30-39 AP16200 2 SPMM322...
TCB350-390F32 35 32 19 50 59 70 140 0.7 TCB32CA-30-39 - - SPMM322...
TCB350-390F32 36 32 20 50 59 70 140 0.7 TCB32CA-30-39 AP16050 0.5 SPMM322...
TCB350-390F32 37 32 21 50 59 70 140 0.7 TCB32CA-30-39  AP16100 1 SPMM322...
TCB350-390F32 38 32 22 50 59 70 140 0.7 TCB32CA-30-39 AP16150 1.5 SPMM322...
5 TCB350-390F32 39 32 23 50 59 70 140 0.7 TCB32CA-30-39  AP16200 2 SPMM322...
g TCB400-440F32 40 32 18 55 59 80 150 1 TCB43CA-40-59 - - SPMM432...
TCB400-440F32 41 32 19 55 59 80 150 1 TCB43CA-40-59  AP21050 0.5 SPMM432...
TCB400-440F32 42 32 20 55 59 80 150 1 TCB43CA-40-59  AP21100 1 SPMM432...
TCB400-440F32 43 32 21 55 59 80 150 1 TCB43CA-40-59  AP21150 1.5 SPMM432...
TCB400-440F32 44 32 22 55 59 80 150 1 TCB43CA-40-59  AP21200 2 SPMM432...
TCB450-490F32 45 32 23 65 59 90 160 1.2 TCB43CA-40-59 - - SPMM432...
TCB450-490F32 46 32 24 65 59 90 160 1.2 TCB43CA-40-59  AP21050 0.5 SPMM432...
TCB450-490F32 47 32 25 65 59 90 160 1.2 TCB43CA-40-59  AP21100 1 SPMM432...
TCB450-490F32 48 32 26 65 59 90 160 1.2 TCB43CA-40-59  AP21150 15 SPMM432...
TCB450-490F32 49 32 27 65 59 90 160 1.2 TCB43CA-40-59  AP21200 2 SPMM432...
TCB500-540F32 50 32 28 70 59 97 165 1.5  TCB43CA-40-59 - - SPMM432...
TCB500-540F32 51 32 29 70 59 97 165 1.5  TCB43CA-40-59  AP21050 0.5 SPMM432...
TCB500-540F32 52 32 30 70 59 97 165 1.5 TCB43CA-40-59  AP21100 1 SPMM432...
TCB500-540F32 53 32 31 70 59 97 165 1.5 TCB43CA-40-59  AP21150 15 SPMM432...
TCB500-540F32 54 32 32 70 59 97 165 1.5 TCB43CA-40-59  AP21200 2 SPMM432...
TCB550-590F32 55 32 33 75 59 105 175 1.9  TCB43CA-40-59 - - SPMM432...
TCB550-590F32 56 32 34 75 59 105 175 1.9 TCB43CA-40-59  AP21050 0.5 SPMM432...
TCB550-590F32 57 32 35 75 59 105 175 1.9 TCB43CA-40-59  AP21100 1 SPMM432...
TCB550-590F32 58 32 36 75 59 105 175 1.9 TCB43CA-40-59  AP21150 15 SPMM432...
TCB550-590F32 59 32 37 75 59 105 175 1.9 TCB43CA-40-59  AP21200 2 SPMM432...
The cartridge sets and shim plates are included.
oo damoter orarce g RN Ty
+0.2/0 +0.3/0
Countersink dimensions of bolt hole
oD
pERRE
od
M16 mi8 M20 mM22 M24 M27 M30 M33 M36
oD (mm) 26 29 32 85 39 43 48 54 58
H (mm) 17.5 19.5 21.5 23.5 25.5 29 32 35 38
od (mm) 18 20 22 24 26 30 33 36 39
Applicable tool  TCB260  TCB290  TCB320 TCB350 TCB390 TCB430 TCB480 TCB540  TCB580

Reference pages: Inserts, Standard cutting conditions — H226 - H227

H224 www.tungaloy.com/us




E IS;SRYE PARTS @ % % & % (

Designation artridge screw @ Shim plate Shim plate ( i @ Shim plate Vg':,?ﬁgégr
TCB260-290F32 CM3x0.5%x6 AP16050 AP16100 AP16150 P-2.5 3.2X6X0.5
TCB300-340F32 CM3x0.5x6 AP16050 AP16100 AP16150 AP16200 P-2.5 3.2X6X0.5
TCB350-390F32 CM3x0.5%x6 AP16050 AP16100 AP16150 AP16200 P-2.5 3.2X6X0.5
TCB400-440F32 CM4x0.7x10 AP21050 AP21100 AP21150 AP21200 P-3 4.3X8X0.5
TCB450-490F32 CM4x0.7x10 AP21050 AP21100 AP21150 AP21200 P-3 4.3X8X0.5
TCB500-540F32 CM4x0.7x10 AP21050 AP21100 AP21150 AP21200 P-3 4.3X8X0.5
TCB550-590F32 CM4x0.7x10 AP21050 AP21100 AP21150 AP21200 P-3 4.3X8X0.5
Cartridge set &
SPARE PARTS ﬁ
Designation @ Insert screw Wrench
TCBO04CA-26-29 CSTA-NO3 T-9D
TCB32CA-30-39 CSTA-NO5 T-9D
TCB32CA-30-39 CSTA-NO5 T-9D
TCB43CA-40-59 CSTA-4 T-15D
TCB43CA-40-59 CSTA-4 T-15D
TCB43CA-40-59 CSTA-4 T-15D
TCB43CA-40-59 CSTA-4 T-15D

* Recommended clamping torque: CSTA-NO3 / CSTA-NOS5 = 2.3 N-m, CSTA-4 = 3.5 N'-m

Fine adjustment shim plates (sold separately)
SPARE PARTS

AP16005 0.05
AP16020 0.2
AP21005 0.0
AP21020 0.2

Cautions in preparing the cartridge type cutter

- Firmly press the cartridge in the arrowed direction while tightening the screw
to install the cartridge on the cutter body. (Fig.1)

- Ensure that the shim plates thickness are always the same on both sides to
equalize the tool diameter.

- Ensure to locate the shim plate fit within the cartridge pocket. (Fig.2) .

- Use thin shim plates (not included) for fine diameter adjustments in 0.1 mm AW
increments. Fig.1 Cartridge

- When using multiple shim plates in one pocket for a diameter adjustment, Fine adjustment Shim plates pocket
always use the thinnest shim plates at the bottom to prevent them from .\Sh'm plate
dislocating during machining. (Fig.3) y

- Ensure that the top shim is always in contact with the rim of the cartridge
pocket to prevent it from dislocation during machining. (Fig.4)

Milling Cutter

Fig.3 ' Fig.4
mm CUSTOM-BUILT TOOL SERVICE

Tungaloy also designs and fabricates semi-standard or tailor-made tools with the TCB inserts according to the desired tool specifications.
Contact your Tungaloy representative for further details.
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I INSERT

SPMP/SPMM SPMP/SPMM-CG
RE e
;ﬁ e

-\

- Steel ¥* | %
M Stainless ¥ | %
- Cast iron ¥* [
- Non-ferrous Yo [ Y
S | Superalloys gRA % : First choice
H Hard materials | %< | ¥ 3¢ : Second choice
Coated
o
Designation RE g 3 LE | S
©
P
™ L
= <
SPMP771-CG 0.0157 [ ) 0.2126| 0.063
SPMP831-CG 0.0157 [ ) 0.2500| 0.094
SPMP042ER-CG 0.0315 [ ] 0.3126|0.125
SPMMS322ER-CG 0.0315 [ ] 0.3752|0.125
SPMM432ER-CG 0.0315 [ ) 0.5000| 0.187
SPMP831DS 0.0157| @ 0.2500| 0.094
SPMPO042ERD 0.0315| @ 0.3126|0.125
SPMM322ERD 0.0315| @ 0.3752|0.125
E SPMM432ERD 0.0315| @ 0.5000| 0.187
o ®: Line up
I STANDARD CUTTING CONDITIONS
Counterboring
; - Cutting speed Feed : f (ipr)
ISO Workpiece material
P Ve (sfm) 010-12(z=1) 213-59 (z=2)
. Carbon steel 260 - 660 0.001 - 0.003 0.004 - 0.012
M Stainless steel 260 - 490 0.001 - 0.002 0.002 - 0.006
. Grey cast iron 260 - 660 0.002 - 0.004 0.004 - 0.016
. Non-ferrous 330 - 980 0.002 - 0.008 0.004 - 0.016
s Superalloys 160 - 260 0.001 - 0.002 0.002 - 0.006
H Hard materials 160 - 260 0.001 - 0.002 0.002 - 0.006
Milling
: : Cutting speed Feed per tooth
ISO Workpiece material Ve (sfm) 2 (ipt)
. Carbon steel 260 - 660 0.002 - 0.006
M Stainless steel 260 - 490 0.002 - 0.004
. Grey cast iron 260 - 660 0.002 - 0.008
. Non-ferrous 330 - 980 0.004 - 0.008
s Superalloys 160 - 260 0.002 - 0.003
H Hard materials 160 - 260 0.002 - 0.003

H226 Www.tungaloy.com/us




Internal boring (With one cutting edge)

ISO

S
H
-

TCB100F16
TCB110F16
TCB120F20
TCB130F20
TCB-140

TCB140F25
TCB150F25
TCB160F25
TCB170F25
TCB175F25
TCB180F25
TCB190F25
TCB200F25
TCB210F25
TCB220F25
TCB230F25
TCB240F25
TCB250F25
TCB-260

TCB-290

TCB-320

TCB-350

TCB-390

TCB-430

The insert can be used for a maximum 2 indexings.

(full 4 indexing for a plunging application.)

engagement

& 2 cutting edges in

; - Cutting speed Depth of cut e
Workpiece material Ve (sfm) ap (in) Feed : f (ipr)
Carbon steel 260 - 660 0.020 - 0.002 - 0.006
Stainless steel 260 - 490 0.020 - 0.002 - 0.004
Grey cast iron 260 - 660 0.020 - 0.002 - 0.008
Non-ferrous 330 - 980 0.020 - 0.004 - 0.008
Superalloys 160 - 260 0.020 - 0.002 - 0.003
Hard materials 160 - 260 0.020 - 0.002 - 0.003
Shoulder Slotting Helical drilling
milling
g ~_
r Plunging
i Z i ZRamping
% -
X = RMPXY |,
Max. ramping  Max.cutting width Min. machinable Max. machinable Max. cutting width
Max. depth of cut angle in plunging hole dia. hole dia. in enlarging hole
APMX RMPX w oD1 oD2 ae
10 4 - 4 - - -
11 4 2.1° 4 12 20 10 5
12 4 2.1° 4 14 22 11 %
13 4 2.1° 4 17 24 12 %
14 5 30 5 20 25 13 £
14 4 1.9° 4 19 26 13 =
15 4 1.6° 4 21 28 14
16 4 1.3° 4 23 30 15
17 5 2258 5 25 32 16
17.5 5 2.2° 5 255 33 16.5
18 5 2° 5 26 34 17
19 5 1.5° 5 27 36 18
20 6 3° 6 29 38 19
21 6 2.5° 6 30 40 20
22 6 2° 6 31 42 21
23 6 1.6° 6 32 44 22
24 6 1.3° 6 88 46 23
25 6 1.1° 6 34 48 24.5
26 6 1° 6 35 50 25
29 8 3° 8 37 56 28
32 8 2.5° 8 40 62 31
35 10 2.5° 10 45 68 34
39 10 2° 10 49 76 38
43 10 1.5° 10 53 84 42

Cautions in shouldering operation

The cutter is design so that the
insert provides 1° taper relief on the
periphery. The wall, therefore, will be
89° when milled.

89°

Approximately 1°
—
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