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About the dimension symbols conforming to 1ISO13399

B What is 1ISO13399?

ISO13399 is an international standard for the purpose of standardizing the electronic data of tools in the world.

M Switching to the dimension symbols conforming to 1ISO13399
In this catalog, we use the dimension symbols (properties) conforming to ISO13399 international standard.
Below are the examples of the change.

B Examples of the change:
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1ISO13399 standardizes not only the format of 2D and 3D CAD data but also the tool dimension symbols (properties) and reference position
information. This allows the tool information to be read and combined into NC programs and CAM software, regardless of any tool maker's
data. In addition to General Catalog (paper catalog), we are also updating the symbols in e-catalog (electronic catalog on our website) to
the properties conforming to ISO13399. The e-catalog also provides 2D and 3D CAD data in accordance with ISO13399 standard.

M Insert M Turning, Grooving
New symbol Old symbol Description New symbol Old symbol Description

AN - Main cutting edge relief angle B b Shank width
APMX Max. ap Maximum depth of cut BD oD1, D2, gD3 | Body external diameter
AS A Side cutting edge relief angle CDX ar Maximum groove depth
BW B Body width CND - Qil hole diameter
BS bs Side cutting edge (wiper) length CNT - Qil hole plug size
CDX T max Maximum groove depth CUTDIA oDmax Maximum parting diameter
cw w Grooving edge width CwW w Grooving edge width
D1 od1 Mounting hole diameter CWN - Minimum grooving edge width
DCONMS oDs Mounting part diameter on the machine CwWX - Maximum grooving edge width
DMIN oDm Minimum machining diameter DAXN oDm Minimum diameter in face grooving
EPSR - Nose angle DAXX oDmax Maximum diameter in face grooving
GAN - Rake angle (insert) DCONMS oDs Mounting part diameter on the machine
IC od Inscribed circle diameter DCONWS oD, od2 Mounting part diameter on the workpiece
INSD A Insert diameter (round type) DMIN oDm Minimum machining diameter
INSL B Insert length GAMF a Radial rake angle
KAPR K Approach angle GAMP 6 Axial rake angle
LBB - Chipbreaker width H h Shank length
LE A Effective cutting edge length HBH h2 Height of offset on the bottom of head
LF L1 Standard length HBKL f2 Length of uneven level on the back of head
M m Distance from inscribed circle to cutting edge (m dimension) HBKW L2 Width of uneven level on the back of head
PDX t Thread position (X direction) HBL L2 Length of offset on the bottom of head
PDY 23 Thread position (Y direction) HF h1 Standard height
PNA 2] Cutting edge angle KAPR K Approach angle
PSIRL 6 Left-hand front cutting edge angle LB L Body length
PSIRR ¢} Right-hand front cutting edge angle LF L1 Standard length
RE r Corner radius LH L2 Head length
S T Thickness OAH h4 Overall height
W1 - Insert width OAL L1 Overall length

OAW L3 Overall width

PSIR B Lead angle

WB - Body width

WF f Standard width

WFS f2 Standard width (the second corner)

tungaloy.com/us




About the dimension symbols conforming to 1ISO13399

M Tooling system

M Milling

New symbol Old symbol Description New symbol Old symbol Description
APMX Max. ap Maximum depth of cut APMX Max. ap Maximum depth of cut
BD oD1, gD2, aD3 | Body external diameter BD oD1, oD2, D3 | Body external diameter
BHTA a Neck taper angle (half of nose angle) BHTA a Neck taper angle (half of nose angle)
BTED od1 Taper tip diameter CBDP 4 Mounting hole depth
CRKS S Mounting screw size CDX Max. ae Maximum slot width
DBC od3 Bolt hole pitch diameter CHW K Chamfer width on the corner
DCONMS oDs Mounting part diameter on the machine CICT z Number of inserts
DCONWS oD, od2 Mounting part diameter on the workpiece CRKS S Mounting screw size
DMIN oDm Minimum machining diameter CwW w Slotting edge width
GAMF a, R.R. Radial rake angle CWN - Minimum slotting edge width
GAMP 6, A.R. Axial rake angle CwWX - Maximum slotting edge width
KAPR K Cutting edge angle DBC od3 Bolt hole pitch diameter
LB L2,L3 Body length DC oDc Machining diameter
LF L Standard length DCONMS od Mounting part diameter on the machine
LPR & ] Parting length DCONWS oD, od?2 Mounting part diameter on the workpiece
LS s Shank length DCSFMS oDb Mounting surface diameter on the machine
LSC Lmin Clamp length DCX oDc1 Maximum machining diameter
LSCX Lmax Maximum clamp length GAMF R.R. Radial rake angle
OAH H4 Overall height GAMP A.R Axial rake angle
OAL L Overall length H T Width across flat
OAW w Overall width KAPR K Cutting edge angle
THID - Mounting screw size KWW a Drive key width
WB w Body width LF Lf Standard length
WF f Standard width LH Lf Neck length

LS ?s Shank length
HITH NOF z Number of flutes
u D ri I I In g OAL L,L6 Overall length
A PDX t Thread position (X direction)

New symbol Old symbol Description PNA 0 Cutting edge angle
BD oD1, gD2, aD3 | Body external diameter PSIR B Lead angle
CND - Qil hole diameter RMPX 6 Maximum ramping angle
CNT - Qil hole plug size THUB T Hub height (slot mill)
CRKS S Mounting screw size WT Kg Weight
DC oDc Machining diameter ZEFP Z eff Number of effective cutting edges on the periphery
DCONMS oDs Mounting part diameter on the machine
DCONWS oD, od2 Mounting part diameter on the workpiece
DCSFMS oD Connecting part diameter
KAPR K Cutting edge angle
LCF 4 Flute length
LF Lf Standard length (from the drill shoulder)
LPR - Parting length (from flange to tip)
LS fs Shank length
LU /4 Machinable depth Note:
NOF z Number of flutes - Symbols unspecified in ISO13399 standard and Tungaloy’s original
OAL L Overall length (from tip) symbols are not included.
PL PL Distance from dill tip to shoulder - The symbols still under discussion are included. Please note any change
ZEFP Z eff Number of effective cutting edges on periphery

B CAD data provided in e-catalog

@ 2D data (DXF format file)

or addition may o

CCur.

Turning:
Shows the insert with
standard corner radius.

Milling:

Includes actual
cutting edge curve
(CUT layer) and
body cross section
(NOCUT layer).

@ 3D data Light type (STP format file): Can be used to check tool
path and interference.

radius.

Turning: Equipped with an
insert with a standard corner

Milling: A rotating body model
of an actual cutting edge curve
and a body cross section.

@ 3D data Detail type (STP format file): Can be used to create a new tool

layout chart. (Can be combined with any insert model on a CAD software.)

Turning

Milling

Tungaloy




Grade




Grade

Coated Grade / CVD

A002

Coated Grade / PVD

A003

Ceramic
AO005

Cermet
A005

CBN

A006

PCD

A007

Cemented Carbide

A007

Grade comparison chart
A008

Chipbreaker comparison chart
A020
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CVD - Coated Grade

Coating

o
- ica- o £
Grade Mai Thick- Applica Feature £ =22
ain ness tion =
composition um S sB
PTNQ?(F)’?O Ti compound 18 . . - High wear resistance
K10 - K20 +AI203 - Excellent performance in high-speed cutting
T9215 - Well-balanced between wear and chipping resistance
i M . ;
I\F/HS - rF:/lzz% i cszFg:nd 18 P - First choice for steel
K10 - K20 * . - High versatility for a wide range of applications
P:g?ﬁ% Ti compound 18 . M First choice for roughing to medium cutting
MA5 - M25 +AI203 - High fracture resistance
T9235 Ticompound o . . . )
P30 - P40 A2O3 18 . High fracture resistance in heavy interrupted cutting I
@ Pl-g_z;go TICN-Al203 8 . M - High wear resistance at medium to high speed machining
MA0 - M30 - First choice CVD grade for stainless steel cutting
@ K11(-)5_0|?20 TiCN-AI203 23 . - High wear resistance in high-speed continuous cutting I
T5105 ) - High resistance to wear and plastic deformation in high-speed continuous
K05 -Kis TICN-AlOs 16 K cutting
T515 . ) . ) .
K10 - Koo  TICN-AI203 16 K - First choice CVD grade for cast iron machining II
T5115 -y - Stable machining in a wide range of applications from continuous to
K10 - K20 LR 16 . interrupted cutting
T5125 ) - Toughness to prevent sudden fracture
K15 - K30 TICN-AI203 16 . - Ideal for heavy interrupted cutting
T3‘]3V TiCN-AI203 3 Threading - High resistance to plastic deformation I

Pzg??;& TICN-Al203 10 Bv High chipping and fracture resistance
M20 - M35 - Suitable for milling steel and stainless steel
ng 1?,20 TiICN-AI203 6 . M - Good balance between wear and chipping resistance
M20 - M40 - Suitable for milling steel and stainless steel

T1215 AN - Good balance between wear and chipping resistance
K10 - K25 TICN-AI203 10 . - Suitable for milling cast iron

T1115 AL - High wear resistance
K10 - K25 UENAAOS 11 . - Suitable for milling cast iron

A002 tungaloy.com/us




Grade

PVD - Coated Grade

Coating o
- ica- o S
Grade Main Thick- Apri)cl"ﬁa Feature £ 3
. ness £ O
composition um 2 5
AH110
P05 - P15 . .
MO5-M15  (Ti, AN 3 Bm . High wear resistance
K10 - K25 ’ . [ - Suitable for finishing steel, cast iron, and difficult-to-cut material
S05 - S15
AH120
P15 - P25 . m - Good balance between wear and fracture resistance
M15 - M25 (Ti, AN 3 - Suitable for machining steel, stainless steel, and cast iron under general
K15 - K30 . cutting conditions
S10 - S25
AH130 - High chipping and fracture resistance
P25 - P40 (Ti, AN 3 . M - Designed for machining austenitic stainless steel under general cutting
M25 - M40 conditions
AH140 ) - High fracture resistance
M30-m4s  (THAIN 8 o - Suitable for milling stainless steel
AH170
P20-P35 10 . B M _High wear resistance
M20 - M35 ’ . - Designed for drilling carbon steel and cast iron
K15 - K30
AH180
P20 - P35 (Ti, AN 3 Bm . High wear resistance
M20 - M35 ’ . - Designed for drilling carbon steel, cast iron, and stainless steel
K15 - K30
9232'%2 (Ti, A)SICIN 5 . M - Good balance between wear and fracture resistance
M20 - M35 ’ - Suitable for steel and stainless steel
QIS-I_SS:?O (Ti, ADN 3 P - Excellent wear resistance
AH3135 - High fracture resistance
P30 - P40 (Ti, AN 4 . M - Suitable for machining steel and stainless steel under general cutting
M30 - M40 conditions
ﬁg??,ig (Ti, ADN 5 . H - Good balance between wear and chipping resistance
H20 - H30 ’ - Suitable for machining high-hardened steel at high feed
AH4035 (Ti, ADN 5 M - Good balance between wear and fracture resistance
M30 - M45 ’ - Suitable for difficult-to-cut stainless steel
AH6225 - First choice PVD grade for stainless steel machining
@ P20 - P30 (Ti, AN 6 . M - A versatile PVD grade for excellent performance in a wide range of stainless
M15 - M30 steel applications
AH6030 - High fracture resistance
M25 - M35 (Ti, AN 5 M 'S - Suitable for drilling stainless steel and heat-resistant alloy under general
$15 - S30 cutting conditions
AH6235
P30 - P40 (Ti, AN 6 . M - Provides high reliability in interrupted cutting with large depths of cut
M30 - M40
AH710
P05 - P15 (Ti, AN 3 . . - High wear resistance
K05 - K15 ’ H - Suitable for finishing cast iron and high-hardened steel
HO5 - H15
AH7025
P20 - P30 (Ti, AN 35 . M _ Excellent wear resistance and high rigidity
M20 - M30 ' ' (3 - First choice for grooving of various materials
S15 - S25
AH725
P15 - P30 . ] - Good balance between wear and chipping resistance
M15-M30 (i, AN 2 - Suitable for machining steel and stainless steel under general cutting
K25 - K30 . S conditions
S15 - 825

Tungaloy A003




PVD - Coated Grade

Coating =
. ica- o £
Grade ; Thick- Applica Feature £ 22
Main ness on =
composition um 2 ;e
Fﬁ I5-| _739?0 (Ti, AN 3 [} - Good balance between wear and fracture resistance I
AH750 i ADN 3 - High wear resistance
H15 - H30 (Ti, Al) H - Designed for milling high-hardened material
AH8005
MO1 - M10 (ALT)N 35 M . - Good resistance to wear and adhesion
S01 - S10 ’ : H - Excellent performance in machining heat-resistant alloy at high speed
H10 - H20
SABI;IQg% (Al TN 1.5 [§ - High resistance to wear and built-up edge I
AH8015
P10 - P20 . M - Good balance between wear and fracture resistance
wg - Ir\(llé’zso (ALTIN 35 . . - Egggﬁir:%ige for machining heat-resistant alloy under general cutting
S10 - S20 H - First choice for threading
H10 - H20
AH9130
;;g i ;335:5 TLAISON 45 B M - High wear resistance
K10 - K25 ’ .. - Designed for drilling various materials
$15- 830
ﬁggggg (Ti, AN 5 PR High wear resistance
K10 - K25 ’ - Suitable for drilling steel and cast iron at high speed
APH730
P20 - P30 , M
M20-m30  (ThADN 4.5 .. - Well balanced in wear and fracture resistance
$15-525
DS1100 ) Thin - High wear resistance
NO5 - N20 DLC coating layer . - Suitable for finishing aluminum
DS1200 DLC coatin Thin . - Good balance between wear and chipping resistance
N10 - N25 9 layer - Suitable for semi-finishing to finishing of aluminum
GH110
P10 - P20 Bwm
wg i |’\(A2250 Ti(C, N, O) 3 BN - High wear resistance
NOS5 - N15 s
S10 - S20
GH130
P25-P40 1o o 3 B M _High chipping and fracture resistance
M25 - M40 T - - Suitable for steel, stainless steel, and cast iron
K25 - K40
GH330
P15 - P30 Ti(C, N, 0) 3 Bm . High resistance to wear and fracture
M15 - M30 v . - Suitable for continuous to medium interrupted cutting
K05 - K30
GH730
P20-P35 o\ o) 3 B M _High wear resistance
M20 - M35 U . - Suitable for turning and grooving at low speed
K20 - K30
J7_40 TiN 1 F?;ti\':sss - Ultra-fine-grain cemented carbide coated with TiN-based compound II
SH725 - High wear resistance
P20-P30  (Ti, AN 2 B M - Designed for machining steel and stainless steel
M20 - M30 - First recommendation for swiss part machining
SH730
P20 - P35 (Ti, AN 1 . M - High wear resistance
M20 - M35 & s - Designed for machining steel, stainless steel, and difficult-to-cut material
S05 - S15
ngj;gs TiC, N) 15 . M High resistance to wear and fracture
M20 - M35 ’ ' - Designed for drilling carbon steel and stainless steel
PYZI(;':‘E:?E) TIC, N) 15 Bv High wear resistance
M20 - M35 ’ ’ - Designed for drilling carbon steel and stainless steel

A004 tungaloy.com/us




Ceramic

Grade

Hardness N

Grade (HRA) Application Feature
- Alumina base

— 94.0 _ - Suitable for continuous cutting of high-hardened material
- Alumina base (TiN coating)

LX11 94.0 _ - Suitable for continuous cutting of high-hardened material
- Alumina base

—— 94.0 . - Excellent chipping resistance in continuous cutting of cast iron
- Silicon nitride base

FX105 93.0 . - Suitable for high-speed machining of cast iron

FX510 94.0 S@ -SiAONDbase

’ . - Suitable for heat-resistant alloy, such as nickel-based alloy

- Silicon nitride base

CX710 92.9 . - Suitable for high-speed machining of cast iron
- Ceramic grade with ZrO2 and Al203

Lz B2 93.0 . - Suitable for machining of centrifugal cast iron

TW43 94.0 . - Whisker-reinforced Al203 ceramic for super alloy machining
- SIAION ceramic grade

e 931 - - Suitable for high-speed finishing operation of heat-resistant alloys
- SIAION ceramic grade

TS300 94.3 . - Suitable for high-speed roughing operation of heat-resistant alloys

Cermet

Grooving
Milling
Drilling

B | Tuming

Coating
. Thick- Applica-
Grade com,\gg!;tion ;“:?Tf tion Feature
NS520  Uncoated - B -High wear resistance
NS9330  Uncoated ’ . . : gL%gI)rlcht:: (fair:(iassriisrggntgemedium cutting of steel
AT9530 é;ii’r?;)t':d 3 - - High wear resistance

coating - First choice for machining alloy steel

.. - High wear resistance

GT9530 TGN, 0) 8 - Excellent surface quality in finishing

J9530 TiN 1 Fc?;tiv;isss - Suitable for small-part machining

NSO Uncomed - [iShresitanceto factuie and themal reck
X407 Uncoated = . - High wear resistance in finishing with dry cutting
N308  Uncoated - P - High wear resistance

Grooving
Milling

e | [Tuming

Tungaloy A005



CBN

Hardness T.R.S. Applica-

(Hv) (GPa) tion Feature

Grade

Drilling

- Coated CBN with excellent performance in continuous cutting with middle

BXA10 3200-3400 1.00~110 [ speed range for hardened steel

BXM10 2700 ~ 2900 0.80-090 [H - Coated CBN for excellent performance in high-speed continuous cutting
of hardened steel

- High wear resistance

BX310 2700-2900 0.80~000 (g - Designed for high-speed continuous cutting of hardened steel

BXA20 3300~3500 1.30~1.50 [H - Coated CBN for excellent performance in machining hardened steel

- Coated CBN for machining hardened steel in a wide range of application

BXM20 3500~ 3700 1.35~1.50 H .

BX360 3200-~3400 1.00~110 [H - Suitable for general machining of hardened steel

- High fracture resistance
~ 37 115 ~ 1. h . .
LRI SR = ST 5~1.30 H - Designed for heavy interrupted cutting of hardened steel
- Coated CBN with outstanding fracture resistance in heavy-interrupted

@ BR3SF  3100~3300 1.40~-1.60 M machining of hardened steel

BXC50 3500~3700 115-130 H Coa.ted CBN with high fracture resistance in continuous to interrupted
cutting
BX330 2800 -3000 0.85-095 M - Excellent sharpness
’ ' - Designed for finishing hardened steel

- High fracture resistance

BX850 3300-3500 0.75~085 Ml _Gooq performance in high-speed face milling

BXC90 3900 ~ 4100 1.80 ~ 1.90 . - Coated solid CBN for high-speed machining of cast iron

- Excellent wear resistance in high-speed machining

Shle 2500 2000 T80 - 02D . - Designed for centrifugally cast iron

BX930 3000-~3200 0.95~120 ([ - Designed for ductile cast iron

Sintered - Excellent sharpness
BX470  4100-4300 1.90-210 “repg Suitable for ferrous sintered metal
Sirgft;ed - Hardest CBN
BX480 4100 ~ 4300 1.90 ~2.10 - Ideal for ferrous sintered metal

. - Suitable for high-speed face milling of cast iron
- High wear resistance and thermo stability

BX815 3000-3200 1.00-110 [§ Suitable for high-speed machining of Inconel

. @ [Tuming

A006 tungaloy.com/us




Grade

PCD

o
Grain  Hard- . o €
Grade size ness -R:S. Appli- Feature £ 322
(um) (Hv) (GPa) cation g SIS
=l °
F o=

- Excellent sharpness for high surface quality
DX110 <1 8500 18 . - Suitable for finishing non-ferrous metal and nonmetal

DX120 4.5 9000 1.8 - Suitable for finishing non-ferrous metal and nonmetal

DX140 12.5 10000 7 - Designed for machining non-ferrous metal and nonmetal

DX160 28 11000 1.6 - Designed for machining ceramic, cemented carbide, and nonmetal

N
. - High wear resistance
N
N

DX180 45 12000 1.5 - Designed for machining ceramic, cemented carbide, and nonmetal

Cemented Carbide

(o)) o
Hardness T.R.S. N © S o o Hardness TR.S. N © < o) o
Grade (HRA) (GPa) Application E § £ E Grade (HRA) (GPa) Application E § é é
E oS0 2 G 2|5
THO3 UM
P05 Bm K10 - K25 90.9 3.5 BN
Mo5 93.8 1.9 N10 - N25
K05 BN GIF
NO5
P10 - P25 92 26 PK
KSO5F Bs K10 - K25
ggg 93.0 2.9 MD20
NO5 N P20 - P35 91.5 3.9 Bm
M20 - M35
TH10
P10
M10 92.0 2.4 @ m
K10 BN
N10
KS15F
NI 91.5 3.0 N I
KS20
K20 20.8 2.8 @s
N20 : : N
20
UX30
P30 91.1 2.3 Bm
M30
EM10
P10 - P25 91.5 3.4 PR
K10 - K25

Tungaloy A007




Grade Comparison Chart

@®CVD Coated Grades for Turning

Mitsubishi | Sumitomo

Classifi- Tungaloy Carbide Electric Sandvik | Kyocera | Moldino Kennametal | Seco Tools Walter Iscar TaeguTec | Ceratizit
cation
T9205 UE6105 GC4305 CA510 HG8010 KCP05B TP0501 WPP05S IC8150 T78105 | CTCK110
PO1 KCP05 1C9150 TT8105B
KCPK05
T9205 UE6105 | AC8015P | GC4305 CA515 HG8010 CP7 KCP10B TP0501 WPP10S IC8150 78115 | CTC3110
P10 T9215 UE6110 AC8020P | GC4315 GM8020 KCP10 TP1501 WPP10G 1C9150 TT8115B | CTCK120
MC6015 GC4415 WPV10 CTCP115-P
MC6115
T9215 MC6015 | AC8015P | GC4315 CA515 HG8025 CP7 KCP25B TP1501 WPP20S 1C8150 TT8125 CTCP115
T9225 MC6025 | AC8020P | GC4325 CA525 GM8020 KCP25 TP2501 WPP20G 1C9150 TT8125B |CTCP115-P
P20 MC6115 | AC8025P | GC4415 CA025P GM25 WPV20 1C8250 TT5100 CTCP125
MC6125 GC4425 1C9250 CTCP125-P
T9225 MC6025 | AC8025P | GC4325 CA530 HG8025 KCP30B TP2501 WPP30S 1C8350 TT8125 | CTCP125
T9235 MC6035 | AC8035P | GC4335 CA025P | GMB8035 KCP30 TP3501 WPP30G 1C9350 TT18125B |CTCP125-P
MC6125 | AC6030M | GC4425 GM25 TT5100 |CTCP135-P
P30
TT8135
TT8135B
T9235 MC6035 | AC8035P | GC4335 CA530 GM8035 KCP40B TP3501 1C8350 TT8135
P40 T6215 AC6030M GX30 KCP40 1C9350 TT8135B
TT7100
T6215 MC7015 | AC6020M GC2015 CAB515 KCM15B TM1501 1C9250 TT9215 CTCM120
M10 KCM15
T6215 MC7015 | AC6020M GC2015 CAB525 HG8025 KCM25B TM1501 1C9350 79215 CTCM120
M20 MC7025 GC2025 GM25 KCM25 TM2501 TT9225 CTCM130
M GC2220
T6215 MC7025 | AC6030M GC2025 CAB6525 GM8035 KCM35B TM2501 1C9350 TT9225 CTCM130
M30 Us735 GC2035 GM25 KCM35 TM3501 TT9235
GX30
M40 US735 GC2035 GX30 TM4000 TT9235
T505 MC5005 AC405K GC3005 CA4505 HX3505 CP1 KCK05B TK0501 IC5005 TT7005
K01 T5105 MC5105 GC3205 CA310 KCK05
UC5105
T505 MC5015 AC4010K GC3210 CA4515 HX3515 CP1 KCK15B TK0501 WKK10S 1C9150 TT7005 CTC3110
K10 T515 MC5115 AC415K GC3215 CA315 HG8010 KCK15 WKV10 1C5005 TT7015 CTCK110
T5105 MH515 WAK10 I1C5010
T5115 UC5115
T515 MC5015 AC4015K GC3225 CA320 HX3515 CP1 KCK20B TK1501 WKK20S 1C9150 TT7015 CTCK120
K20 T5115 MC5125 AC420K GM8020 KCK20 WKV20 1C5010 TT7025 CTCP115
T5125 UC5115 WAK20 TT7310
T5125 AC8025P HG8025 WAKS30 1C4050 TT7025 CTCP125
Ks0 IC8150

Note: The above table is selected from a publication. We have not obtained approval from each company.
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Grade

@®PVD Coated Grade for Turning

Mitsubishi | Sumitomo

Classifi- Tungaloy Carbide Electric Sandvik | Kyocera | Moldino NTK Kennametal | Seco Tools Walter Iscar TaeguTec | Ceratizit
cation
PO1 PR1705
AH8005 VP10RT | AC1030U | GC1105 PR1705 1P2000 VM1 KC5010 TS2000 1C807 TT4410 | CTPX710
MS6015 | AC530U PR930 DT4 KCU10 CP200 1C907 TT7010 | CTPX715
P10 ACZ150 PR1725 DM4 1C808
1C908
1C1007
AH120 VP15TF AC1030U | GC1125 PR1725 1P2000 VM1 KC5025 TS2500 1C807 TT9030 CTPX710
AH725 VP20MF | AC530U PR930 DT4 KCU25 CP200 1C907 TT4410 | CTPX715
SH725 VP10RT PR1225 DM4 KCS10 1C808 CTPM125
P20 AH730 VP20RT PR1025 ™4 KCU10 1C908
J740 UP20M QM3 KC5010 1C830
AH8015 MS6015 IC1010
AH6225
AH120 VP15TF | AC1030U | GC1125 PR1725 IP3000 QM3 KC5025 CP500 1C928 TT9030 | CTPM125
AH725 VP20MF PR1225 ™4 KCU25 CP600 1C528 178020
AH7025 VP20RT PR1535 KCU25 1C228 TT8010
P30 SH725 UP20M PR1025 1C830 TT9080
SH730 MS7025 IC1010 TT7220
J740 IC1030
AH8015
AH6225
AH120 MS7025 PR1535 IP3000 QM3 CP500 1C228 TT8020 CTPM125
P40 AH725 CP600 1C528 TT8010
AH6225 1C1030 TT4430
TT9020
WSMO01 1C806
Mot IC1007
AHB8005 VP10RT AC5005S GC1105 PR930 IP100S VM1 KC5010 TS2000 WSM10 1C807 "TT4410 | CTPM125
AH6225 ACZ150 GC1115 PR1725 IP050S DT4 KCU10 TS2500 WSM10S 1C907 TT5080" CTPX710
M10 DM4 KCS10B CP200 WSMO1 1C808 CTPX715
ZM3 KCS10 1C908
IC1010
AH8015 VP10RT AC5015S8 GC1115 PR930 IP100S VM1 KC5025 TS2500 WSM20S 1C808 TT9030 CTPM125
AH120 VP15TF GC1125 PR1225 IP050S DT4 KCU25 CP200 1C908 TT8010 CWN15
AH7025 VP20MF PR1725 DM4 KCS10 CP500 1C830 TT4410
M20 AH725 VP20RT PR1025 ST4 KCU10 CP600 IC1030 TT5080
M SH725 UP20M ™4 KC5010 TT9080
SH730 MS7025 ZM3
AH6225 MS9025 QM3
AH120 VP15TF ACB040M | "GC1125 PR1225 IP100S DT4 KC5025 CP500 WSM30S 1C528 TT8020 CTPM125
AH725 VP20MF | AC1030U | GC2035" PR1535 DM4 KCU25 CP600 1C228 TT4430
SH725 VP20RT AC5025S PR1725 QM3 1C830 TT8010
M30 SH730 UP20M AC530U PR1025 ST4 1C1030 TT8080
J740 MP7035 ™4 TT7220
AH6235 MS7025 ZM3
MS9025
AH6235 MP7035 | AC6040M GC2035 PR1535 ST4 CP600 1C228 TT8010
M40 QM3 1C528 TT8020
™4
K01 AH110
GH110 VP10RT ACZ150 KC5010 TS2000 1C807 TT9030 CTPX715
K10 AH110 KCU10 CP200 1C907 TT7010
KCS10B TT6080
KCS10
AH120 VP10RT AC1030U KC5025 TS2500 1C807 "TT9030 CTPX715
AH7025 VP20RT KCU25 CP200 1C907 TT7010
K20 AH8015 VP15TF TS2000 1C808 TT6080
AH6225 1C908 TT9080
IC1007
IC1010
AH120 VP15TF CP500 1C807 TT9030 CTPX715
K30 GH130 VP20RT 1C907
1C808
1C908
AH8005 | VPOSRT | AC5005S PRO05S | JP9105 KCS10B WSM10S | 1C804 TT3010
SO01 MP9005 | AC5015S IC806
ACZ150
AH8005 VP10RT AC5005S GC1105 PR0O15S JP9105 QM3 KC5025 TS2000 WSM10S 1C806 TT3010 CTPX710
AH8015 MP9015 AC5015S PR005S JP9115 ZM3 KCU25 TS2500 WSMO1 1C1007 TT3020 CTPX715
s10 AH6225 KCS10B CP200 WNN10 IC1010 TT5080
KCS10 CP500
KC5010
s KCU10
AH8015 MP9015 AC5015S GC1115 PR0O15S JP9115 KC5025 TS2000 WSM20S 1C807 TT3020 CTPX710
AH7025 VP20RT AC5025S GC1125 PR1535 KCU25 TS2500 1C907 TT4430 CTPX715
520 AH6225 MP9025 KCS10B CP200 1C808 TT9030
MS9025 CP500 1C908 TT9080
CP600 1C806
IC1010
AH7025 VP20RT AC5025S GC1125 PR1535 CP600 WSM30S 1C830 TT4430
S30 AH6235 MP9025 1C928 TT8020
MS9025 TT9030

Note: The above table is selected from a publication. We have not obtained approval from each company.

Tungaloy A009




Grade Comparison Chart

@®Cermet for Turning

Mitsubishi

Sumitomo

Classifi- Tungaloy Carbide Electric Sandvik | Kyocera | Moldino NTK Kennametal | Seco Tools Walter Iscar TaeguTec | Ceratizit
cation
PO1 NS520 AP25N T1000A TN610 IC20N PV3010 CTEP10
VP25N PV710 IC520N TCM407
AT9530 AP25N T1500Z CT5015 TN610 KT315 TP1020 WCE10 IC20N PV3010 CTEP10
GT9530 VP25N T1500A GC1525 TN620 KTP10 IC30N CT3000 TCM10
P10 J9530 NX2525 PV710 IC520N TCM407
PV720 IC530N
CCX
AT9530 AP25N T1500A GC1525 TN620 Cz25 TP1020 WCE10 IC20N PV3010 TCM10
GT9530 VP25N T1500Z PV720 TP1030 IC30N CT3000
P20 NS9530 VP45N T2500A IC520N
J9530 NX2525 T2500Z IC530N
NX3035
MP3025
NS9530 VP45N T2500Z PV730 Cz25 IC530N
P30 NX3035 T3000Z
MP3025
NS520 AP25N TI000A | GC1525 TN620 KT315 TP1030 IC20N PV3010 | CTEP10
M0 VP25N TN610 KTP10 IC30N CT3000 TCM10
NX2525 PV720 IC520N TCM407
PV710 IC530N
M AT9530 AP25N T1500A TN620 Cz25 IC30N PV3010
M20 GT9530 VP25N PV720 IC530N CT3000
NS9530 NX2525 PV730
J9530
M30 NS9530 T3000Z CZ25
NS520 AP25N T1000A PV7005 PV3010 CTEP10
KO1 VP25N TCM10
TCM407
AT9530 AP25N CT5015 TN60 Cz25 KT315 PV3010 TCM10
K10 GT9530 VP25N CCX KTP10 CT3000
NS9530 NX2525
J9530
NS9530 AP25N Cz25 PV3010
K20 VP25N CT3000
NX2525

Note: The above table is selected from a publication. We have not obtained approval from each company.

A010 tungaloy.com/us




Grade

@®Cemented Carbide for Turning

Mitsubishi

Sumitomo

Classifi- Tungaloy | " iie Electric Sandvik | Kyocera | Moldino NTK Kennametal | Seco Tools Walter Iscar TaeguTec | Ceratizit
cation
P10 TH10 ST10P S26T
. P20 KS20 ST20E IC50M P20 S26T
S40T
P30 KS15F UTi20T A30 1C28 P30 S40T
UX30 IC50M
P40 UTi20T 1C28
TH10 EH510 K313 890 1C20
M10 Ku10
K68
M KS20 UTi20T EH520 K313 HX IC20 CTW7120
M20 KU10 883 H210T
K68 u17tT
M30 Uxso UTi20T A30 IC28
M40 1C28 S40T
Ko1 THO3 HTi05 CTWK601
TH10 HTi10 G10E H13A KW10 WH10 K313 890 IC20 K10 H210T
K10 KU10 H10T
K68 uirT
KS15F UTi20T G10E H13A KW10 890 IC20 K20 CTW7120
K20 KS20 HX H210T
883 H10T
u17T
K30 UTi20T H13A 883 TSM30
K40
NO1 KSO5F H10 GW05 ICo4
TH10 HTi10 H1 H10 GW05 WH10 KM1 K313 890 WK1 IC20 K10 H210T
N10 Kw10 KU10 HX IC28 H10T
K68 KX u17T
. KS15F H1 H13A KM1 890 WK1 IC20 K20 CTW7120
N20 HX IC28 H210T
KX H10T
883 u17T
N30 883
S04 MT9005 H10A SWo5 IC20
RT9005
KSO5F MT9015 EH510 H10F SW10 WH10 KM1 K313 890 WK1 IC20 K10 H210T
$10 TH10 RT9010 Kw10 KU10 883 Ws10 H10T
K68
s KS15F MT9015 EH520 H13A SW25 KM1 890 WK1 IC20 K20 CTW7120
$20 KS20 RT9010 H10F 883 Ws10 IC28 H210T
H10T
S30 883
HO1 IC20
H10 TH10 H13A WH10 IC20 K10
H 890
H20 HX
883

Note: The above table is selected from a publication. We have not obtained approval from each company.

Tungaloy Ao11




Grade Comparison Chart

@®CBN and PCD for Turning

Mitsul_)ishi Sumitomo Sandvik |Kyocera | Moldino | Dijet Seco Tools|Kennametal| Iscar |Ingersoll|TaeguTec| Widia | Walter |Ceratizit
z Carbide | Electric
cation
BX930 | MB710 | NCB100 | CB50 | KBN475 B52 KB1630 | IB10K TB7015 | WBH10C | WCB80 CTB
Ko1 BX910 | MB730 | BN500 KBN60M KB1345 S1oU
BX870 | MB5015 | BNC500
BX470 | MB730 | BN7000 | CB7525 | KBN65M B23 CBN200 | KB1640 | I1B05S | TB730 | TB730 |WBK40U| WCB80 CTB
K10 BX480 | MB5015 | BN500 CB50 | KBN65B JBN795 B30 CBN300 | KB1345 | IB10S WCB50 | St0U
MB4020 B52 | CBN400C
BXC90 | MB4020 | BNC8115 | CB7925 | KBN90O B23 | CBN300 | KB5630 | IB90A TB7020 | WBK45U | WCB80 CTB
K20 BX90S | MB4120 | BNS8125 KBN70M B30 | CBN500 1B90 S20C
MBS140 B52 IB25KD
K30 BXC90 | MBS140 | BNS8125 KBN900 B16 CBN500 | KB9640 | IB90A KB90A | KB90A
BX90S | BC5030 IB25KD
S01 BX815 | MB730 | NCB100 JBN795 JP2 CBN170 1B05S KB90 CTB
BN7000 IB10S S10U
s MB4020 | BN7500 | CB7050 | KBN65B B23 | CBN200 | KB1630 | IB05S KB90A | WBK45U | WCB80 CTB
S10 BX480 | MB4120 | BN7115 KBN65M B30 I1B10S S20C
BXM10 | BC8105 | BNC2010 | CB7105 | KBN510 B52 CBN010 | KB1610 | IBOSH | TB610 | TB610 |WBH10C| WCB30 CTB
BX310 | BC8110 | BNC2115 KBNO5M B5K CBN100 | KB5610" | IB10HC H15C
Ho1 MBCO010 | BN1000 KBN10M CBN160C CTB
MB810 | BN2000 CBN050C H15U
MB8110 | BNX10
BN1000
BXA10 | BC8210 | BNC2020 | CB7015 | KBN525 JBN245 B36 CBN150 | KB9610 1B50 TB2015 | WBH10C | WCB30 CTB
BXM10 | MB020 | BNC2115 | CB7115 | KBNO5M B52 CBN200 | KB1610 IB55 WBH10P | WCB50 | H15C
H10 BX330 | MB8025 | BN2000 | CB7025 | KBN1OM B6K CBN300 | KB5610 | IB10H WBH10U CTB
H BX530 | MB8110 CBNO60K IB10HC H15U
MB825 CBN160C IB20H
CBN400C IB25HA
BXM20 | BC8220 | BNC200 | CB7015 | KBN525 JBN300 B22 CBN200 | KB5625 | IB20H | TB650 | TB650 |WBH25P | WCB50 CTB
BXA20 | MBC020 |[BNC2020| CB7125 | KBNOSM B36 CBN300 | KB1625 | IB20HC | TB2030 WCB80 | H20C
H20 BX360 | MB8025 |[BNC2125| CB50 | KBN1OM B40 | CBN160C IB25HA CTB
MB8120 | BNX20 KBN25M B6K | CBN400C IB25HC H21U
KBN020 CH2540
BR35F | BC8130 | BNC300 KBN30M JBN300 B22 CH3515 | KB1630 | IB25HC | TB670 | TB670 |WBH40C CTB
H30 BXC50 | MB8130 | BN350 KBN35M B40 KB9640 1B90 H40C
BX380 | MB835 | BNX25 KBN900 CTB
H40U
DX160 | MD205 DA90 CD05 | KPD230 JDA30 PD1 ID5 CTD
NO1 DX180 JDA735 KD1405 PU20
DX140 | MD205 | DA150 CcD10 JDA715 PD1 PCD05 | KD100 D5 IN9OD | TD810 |WDN25U| WCD10 CTD
N10 MD220 KPDO010 PCD10 | KD1400 PU20
. KPD230 KD1425
DX120 | MD220 | DA2200 | CD10 JDA715 PD2 PCD05 | KD1425 IN9OD | KP300 |WDN25U| WCD10 CTD
N20 MD230 | DA1000 KPDO010 PCD20 PD20
DX110 | MD2030 | DA2200 PKDO0O1 JDA10 0OVD20 TD830 WCD10
N30 MD230 | DA1000 PCD30
PCD30M

Note: The above table is selected from a publication. We have not obtained approval from each company.

A012 tungaloy.com/us




Grade

@®Ceramic for Turning

Mitsubishi | Sumitomo

Tungaloy Carbide | Electric Sandvik | Kyocera| Moldino | Dijet NTK | Seco Tools | Kennametal| Iscar |Ingersoll TaeguTec| Widia | Walter |Ceratizit
TZ120 NB90S | CC620 KA30 HC1 KY1310 | IN110 AW120 | CW2015 CTN3105
LX21 AB5 HW2 KY1615 AB30 CTS3105
K01 KT66
PT600M
CX710 CC6190 AB5 HC2 KY1310 IN23 IN70N AB30 | CW2015 | WSN10 | CTN3105
FX105 CC650 KT66 HC5 KY1615 1S6 AS10 | CW5025 CTM3110
K10 ABBN HC6 CTI3105
PT600M CTN3110
CTS3105
FX105 CC6190 | KS6000 SP9 KY1320 IS8 IN70N SC10 | CW5025 | WSN10 |CTM3110
K20 CX710 KS6050 SX9 KY3400 CTN3110
KY3500
KY4300
S01 TS200 JX1 CS100 | KY1525 1S25 TC3020
KY2100
. TW43 WX120 | CC670 | KS6030 WA1 CW100 | KY1540 w7 TC430 | CW3020 | WWS20
s10 TS300 CC6060 | KS6040 WA5 CS300 | KYS30 1S35 TC3030
CC6065 SX9 KY2100
KY4300
LX10 NB100C | CC6050 | PT600M HC2 KY4300 | IN420 AB2010 | CW2015 CTS3105
HO1 LX11 CC650 HC5 IN22
H HC6
CC6050 | A66N KY4400 IN23 AB2010 | CW2015 CTS3105
H10 CC670 | PT600M HC7 AB20
CC6190 WAT1 AB30

Note: The above table is selected from a publication. We have not obtained approval from each company.

Tungaloy A013




Grade Comparison

Chart

@®CVD Coated Grade for Milling

Mitsubishi

Sumitomo

Classifi- Tungaloy Carbide | Electric Sandvik | Kyocera | Moldino NTK | Seco Tools | Kennametal | Iscar | Ingersoll |TaeguTec| Widia | Walter |Ceratizit
cation
MP1501 IC9015 TN2510
1C5400
po1 IC8080
1C9080
FH7020 | ACP100 | GC4220 MP1501 | KCPM20 | IC9015 TN2510 | WKP25 | GM226+
MC7020 | XCU2500 | GC4330 1C5400 TN7525
P10 ACP2000 1C8080
1C9080
IC4100
1C5100
T3225 | FH7020 | ACP100 | GC4330 GX2140 MP1501 | KCPM20 | IC8080 | IN6530 | TT7800 | TN7525 | WKP25 | GM226+
F7030 |XCU2500| GC4340 GX2160 MP2501 | KCPK30 | 1C9080 TN7535 | WKP35
P20 MC7020 | ACP2000 KCPM30 | 1C4100 WKP35S
IC5100
1C9250
IC520M
T3130 | F7030 | ACP100 | GC4230 GX2140 MP2501 | KCPK30 | 1C9250 | IN6530 | TT7800 | TN7525 | WKP25 | GM226+
P30 T3225 XCU2500 | GC4340 GX2160 KCPM30 | IC520M TN7535 | WKP35 | GM246
ACP2000 1C4050 WKP35S | GM43+
1C635
P40 GC4240 GX2160 KCPK30 | 1C4050 | IN6530 | TT7800 | TN7535 | WKP35 | GM246
GC4340 KCPM30 | 1C635 WKP35S | GM43+
ACM200 KCPM20 | 1C9250 TN7525
M10 XCU2500 IC520M
1C9350
T3225 | F7030 | ACM200 CAB535 | AX2040 T350M | KCPM20 | 1C9250 | IN6530 | TT7800 | TN7525 CTC5235
MC7020 | XCU2500 KCPM30 | IC520M TN7535 GM226+
M20 1C9350
1C4050
M IC635
T3225 | F7030 | ACM200 | GC2040 | CA6535 | GX2160 T350M | KCPM30 | IC9350 | IN6530 | TT7800 | TN7525 CTC5235
T3130 XCU2500 AX2040 1C4050 TN7535 CTC5240
M30 1C635 GM226+
GM246
GM43+
GC2040 | CAB535 | GX2160 T350M 1C635 | IN6530 TN7535 CTC5235
M40 CTC5240
GM246
GM43+
MC5020 CA420M JCB05W 1C8080 TN2510 | WKP15 | CTC3215
Ko1 1C4100 TN5505
IC5100
1C9150
T1215 | MC5020 | ACK200 | GC3220 | CA420M | GX2120 | JCB05W MK1500 | KCK15 | IC8080 TT6800 | TN2510 | WKP15 | CTC3215
T1115 [ MC520 | XCK200 1C4100 TN5505 | WKP25 | SR216
K10 ACK200 IC5100 TN5515 SR226+
1C9150 TN5520
. 1C9080
IC520M
T1215 | MC5020 | ACK200 | GC3220 | CA420M | GX2120 | JC605W MK1500 | KC915M | IC5100 | IN6515 | TT6800 | TN5515 | WKP15 | SR216
XCK2000 | GC3330 GX2140 1C9150 | IN6530 TN5520 | WKP25 | SR226+
K20 XCU2500| GC3040 1C9080 WKP35
ACK2000 IC520M WKP35S
1C4050
MC5020 GC3330 GX2140 MK1500 | KC930M | IC520M | IN6515 WKP25
K30 GC3040 1C4050 | IN6530 WKP35
WKP35S

Note: The above table is selected from a publication. We have not obtained approval from each company.

A014 tungaloy.com/us




Grade

@®PVD Coated Grade for Milling

Mitsubishi |Sumitomo

Carbide | Electric Sandvik |Kyocera | Moldino NTK | Seco Tools |Kennametal| Iscar | Ingersoll |TaeguTec| Widia | Walter |Ceratizit
cation
AH710 GC1010 ATH80D | JC8003 KC505M | 1C903 TT2510 | TN2505
PO1 AH110 JP4105 KC510M TT5505 | TN6505
KC515M
AH120 |MP6120 | ACP200 | GC1010 | PR830 | ATH80D | JC8003 | DM4 F40M | KC505M | I1C903 | IN2505 | TT2510 | TN2505 | WHH15
AH725 | VP15TF |ACU2500 | GC1025 | PR1225 | PNO8M | JC8015 KC510M | 1C907 TT5505 | TN2525 | WXM15
PR1230 | ATH10E | JC5015 KC515M | 1C950 TT5515 | TN6425
P10 PR1525 | PN15M | JC5118 KC610M | 1C908 TT7080 | TN6505
JP4105 KC715M | 1C910
JP4115 1C380
JP4120 1C900
AH120 |MP6120 | ACP200 | GC1025| PR830 | JP4120 | JC8015 F40M | KC522M | 1C907 | IN2040 | TT2510 | TN2525 | WHH15 | CTP1235
AH725 | VP15TF | ACP300 | GC1030 | PR1225 | JS4045 | JC5015 KC525M | IC950 | IN2505 | TT5505 | TN6425 | WXM15 | CTP1625
AH3135 [ MP6130 | ACP3000 | GC2030 | PR1230 | CY250 | JC5118 KC527M | 1C908 | IN4005 | TT5525 | TN6430
AH9030 | UP20M |ACU2500 PR1525 JC5040 KC530M | IC910 | IN4030 | TT7080 | TN6525
P20 AH3225 | VP20RT KC610M | 1C380 TT9030
KC620M | 1C900 TT9080
. KC635M | 1C830
KC715M | 1C928
KC720M | 1C1008
KC730M
AH120 |MP6120 | ACP200 | GC1025 | PR830 | JS4045 | JC5118 F40M | KC525M | 1C907 | IN2040 | TT5525 | TN6430 | WSP45 | CTP1235
AH725 | VP15TF | ACP300 | GC1030 | PR1225 | CY250 | JC5040 KC527M | 1C950 | IN2505 | TT7080 | TN6525 | WSP46 | CTP1625
AH3135 [ MP6130 | ACP3000 | GC2030 | PR1230 | JM4160 | JC8050 KC530M | 1C908 | IN2530 | TT8020 | TN6540 CTP2235
AH130 | UP20M |ACU2500 PR1525 JC7560 KC537M | IC910 | IN4005 | TT8080
P30 AH6030 | VP20RT KC610M | IC380 | IN4030 | TT9030
AH3225 | VP30RT KC620M | 1C900 TT9080
KC720M | 1C830
KC725M | 1C928
KC730M | 1C1008
KC735M
AH140 | VP30RT | ACP300 | GC1030 JM4160 | JC5118 F40M | KC537M | IC830 | IN2040 | TT8020 | TN6540 | WSP45 | CTP1235
P40 ACP3000 | GC2030 JC5040 KC720M | 1C928 | IN2530 WSP46 | CTP2235
ACU2500 JC8050 KC725M | IC1008 | IN4005
JC7560 KC735M IN4030
MO1 GC1010 PCS08M DM4 1C907
1C903
AH725 | VP15TF | ACM100 | GC1010 | PR830 |PCS08M DM4 KC515M | 1C907 | IN2505 | TT5525 | TN6425 | WXM15
ACK300 | GC1025 | PR1225 | CY150 KC610M | 1C903 TT9030 | TN6525
M10 ACP300 | GC1030 | PR1525 KC635M TT9080
ACU2500 | GC2030 | PR1535 KC720M
AH725 | VP15TF | ACM300 | GC1025 | PR830 | CY150 | JC8015| DM4 F40M | KC522M | IC380 | IN2005 | TT8020 | TN6425 | WXM15 | CTP1235
AH3135 | MP7130 | ACP300 | GC1030 | PR1225 | CY250 | JC5015 KC525M | IC900 | IN2505 | TT8080 | TN6525 | WSM35 | CTP1625
AH130 | MP7030 |ACU2500| GC1040 | PR1525 JC5118 KC530M | 1C908 | IN2530 WSM36
M20 | AH6030 [ UP20M GC2030 | PR1535 KC610M | 1C928 | IN4005
AH3225 | VP20RT KC635M | 1C1008
M KC720M
KC730M
AH3135 | VP15TF | ACM300 | GC1040 | PR830 | CY250 | JC8015 F40M | KC522M | IC380 | IN2005 | TT8020 | TN6540 | WSM35 | CTP1235
AH130 |MP7130 GC2030 | PR1225 | JM4160 | JC5015 KC525M | IC900 | IN2505 | TT8080 WSM36 | CTP2235
MP7030 PR1525 JC5118 KC530M | 1C908 | IN2530 WSP45
M30 UP20M PR1535 JC8050 KC537M | 1C928 | IN4005 WSP46
VP20RT JC7560 KC725M | IC1008 | IN4030
MP7140 KC730M | 1C328
VP30RT KC735M | IC330
AH140 | MP7140 | ACM300 | GC1040 | PR1225 | JM4160 | JC5015 F40M | KC725M | IC1008 | IN2005 | TT8020 | TN6540 | WSM35 | CTP2235
M40 VP30RT PR1525 JC5118 1C328 | IN2530 WSM36
PR1535 JC8050 IC330 | IN4005 WSP45
JC7560 IN4030 WSP46
AH110 |MP8010 GC1010 | PR1510 | ATH80D | JC8003 1C380 TT6080 | TN2505 AMZ
K01 JP4105 1C900 TN6405
TN6505
AH110 |MP8010 | ACK3000| GC1010 | PR1210 | ATH80D | JC8015 MK2050 | KC514M | 1C380 | IN2015 | TT6080 | TN2505 | WHH15 | AMZ
K10 AH120 | VP15TF [ACU2500| GC1020 | PR1510 | JP4105 KC515M | 1C900 | IN2505 TN6405 | WXM15 | CTP3220
JP4120 KC520M | IC810 | IN4015 TN6505 | WKK25 | CTP6215
CY150 KC620M | 1C910 TN6510
AH120 |MP8010 | ACK300 | GC1020 | PR1210 | JP4120 | JC8015 MK2050 | KC514M | 1C810 | IN2015 TN2525 | WHH15 | CTP3220
AH9030 | VP15TF | ACK3000 PR1510 | CY150 | JC5015 KC520M | 1C910 | IN2505 TN6510 | WXM15 | CTP1625
VP20RT |ACU2500 CY250 KC522M | 1C950 | IN4015 TN6520 | WKK25
K20 KC524M | IC350 | IN4030 TN6525
KC527M | 1C830
KC610M | 1C928
KC620M
KC635M
AH120 | VP15TF | ACK300 PR1510 | CY250 | JC8015 MK2050 | KC522M | 1C830 | IN2015 TN6430 | WKK25
VP20RT | ACK3000 JC5015 KC524M | 1C928 | IN2505 TN6525
ACU2500 KC527M | 1C1008 | IN4015 TN6540
K30 KC537M | 1C808 | IN4030
KC610M | 1C908
KC620M
KC635M

Note: The above table is selected from a publication. We have not obtained approval from each company.

Tungaloy A015




Grade Comparison Chart

@®PVD Coated Grade for Milling

Mitsubishi | Sumitomo

: Symbol Carbide | Electric Sandvik |Kyocera | Moldino NTK | Seco Tools |Kennametal| Iscar | Ingersoll |TaeguTec| Widia | Walter |Ceratizit
cation
KC410M TT6080 | TN6501 AMZ
NO1 KC510M
KC5410
DS1100 DL1000 | GC1025 SD5010 KC410M TT6080 | TN6501 | WXN15 | AMZ
DL2000 | GC1030 HD7010 KC510M TT8020 | TN6502
N10
KC5410
KC620M
N20 DS1200 | LC15TF | DL1000 | GC1025 SD5010 F15M | KC422M TT8020 WXN15
DL2000 | GC1030 HD7010 KC620M
AH110 GC1010 | PR905 JC8003 KC510M | 1C808 TN6405 AMZ
So1 AH710 PR1210 JC8015 1C907
PR1535 1C908
AH120 |MP9120| ACM100 | S30T | PR905 |PTH13S | JC8003 MS2050 | KC510M | IC808 | IN2505 | TT9030 | TN6405 AMZ
s10 AH725 | VP15TF | ACK300 | GC1010 | PR1210 | JS1025 | JC8015 KC610M | 1C907 | IN2530 | TT9080 | TN6425 CTP1625
MP9130 | ACP300 | GC1030 | PR1535 JC5015 1C908 TT8080
ACU2500 | GC2030 JC5118 1C903
s AH725 | MP9120 | ACM300 | S30T | PR905 |PTH13S | JC8015 MS2050 | KC522M | IC300 | IN2505 | TT8080 | TN6425 | WSM35 | CTP1235
AH130 | VP15TF | ACP300 | GC1030 | PR1210 | JS1025 | JC5015 F40M | KC525M | 1C900 | IN2530 | TT8020 WSM36 | CTP1625
S20 | AH6030 | MP9130 |ACU2500| GC1040 | PR1535 JC5118 KC610M | 1C830
MP9140 GC2030 JC8050 1C928
GC2040 JC7560
AH130 |MP9130 | ACM300 | S30T |PR1535 JC5118 MS2050 | KC522M | IC830 | IN2530 | TT8020 | TN6540 | WSM35 | CTP1235
330 MP9140 GC1040 JC8050 F40M | KC525M | 1C928 WSM36 | CTP2235
GC2040 JC7560 KC725M WSP45
WSP46
AH110 | MP8010 GC1010 DH102 KC510M | 1C903 TT2510 | TN2505
Ho1 AH710 JC6102 TT5505
AHB8005 JC8003
JC8008
AH110 | MP8010 GC1010 PTHO8M | JC6102 MH1000 | KC505M | 1C903 TT5515 | TN2505 | WHH15 | CTP6215
AH120 | VP15TF GC1025 JP4105 | JC8003 F15M | KC510M | 1C808 TT6080 | TN2525
H10 AH710 GC1030 JC8008 KC635M | 1C907
H AH8015 JC8015 1C908
JC5118
AH120 | VP15TF GC1025 JP4105 | JC8015 F15M | KC635M | 1C808 TT5515 | TN2525 | WHH15 | CTP6215
AHT725 GC1030 JC5118 1C907 TT6080
H20 | AH9030 1C908
1C380
1C900
MP3000 1C380
H30 F30M 1C900
1C1008

Note: The above table is selected from a publication. We have not obtained approval from each company.

A016 tungaloy.com/us




Grade

@®Cermet for Milling
. Tungaloy Mitsubishifl Sumitomo Sandvik |Kyocera | Moldino | Dijet NTK | Seco Tools |Kennametal Ingersoll [ TaeguTec i Ceratizit
Classifi- Carbide | Electric
cation
PO1 T250A | CT530 | TN60 |MZ1000 IN0560 | CT3000 TCC410
TN100M
NS740 | NX2525 | T250A | CT530 | TN6O |MZ1000| NIT MP1020 | KTPK20 | IC30N | INO560 | CT3000 | TTI25 TCC410
P10 T2500A TN100M | MZ2000 | CX75 IN60C | CT7000 TCM10
TC60M | CH550 | CX90
NS740 | NX2525 | T250A TN60 |MZ2000| NIT MP1020 | KTPK20 | IC30N | IN60C | CT3000 | TTI25 TCM10
P20 MX3020 | T2500A TN100M | MZ3000 | CX75 CT7000
T4500A TC60M | CH500 | CX90
CH7030| SC30
NX4545 | T250A MZ3000 C7X IC30N | IN0545 | CT7000
P30 MX3030 | T2500A CH7035
T4500A
NS740 | NX2525 | T250A | CT530 | TN6O |MZ1000| NIT KTPK20 | IC30N | INO560 | CT3000 | TTI25 TCC410
M10 T2500A TN100M| CH550 | CX75 CT7000
TC60M
NS740 | NX2525 | T250A TN60 |MZ2000| NIT C7X | MP1020 | KTPK20 | IC30N CT7000 | TTI25 TCC410
M M20 MX3020 | T2500A TN100M | MZ3000 | CX75 TCM10
T4500A TC60M | CH500 | SC30
CH7030
M30 NX4545 | TAS00A MZ3000| SC30
MX3030 CH7035
Ko1 MZ1000| NIT TCC410
CH550
NS740 | NX2525 MZ2000| NIT KTPK20 CT7000 TCC410
K10 MZ3000| CX75 TCM10
CH500
CH7030
NX2525 MZ2000| CX75 KTPK20
MX3020 MZ3000
K20 MX3030 CH500
CH7030
CH7035

Note: The above table is selected from a publication. We have not obtained approval from each company.
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Grade Comparison Chart

@®Cemented Carbide for Milling

Mitsubishi | Sumitomo

Classifi- Tungaloy "o 1 iie | Electric | S2ndvik |Kyocera| Moldino |  Dijet NTK | SecoTools |Kennametal| Iscar | Ingersoll TaeguTec| Widia | Walter |Ceratizit
cation
P01
P10 S26T
. P20 UTi20T | A30N EX35 K125M | IC50M P30 T™ S26T
P30 UX30 | UTi20T | A30N | SM30 EX40 K125M | IC50M P30 T™ S26T
IC28 TTR
P40 SM30 IC28 TTR
Mo1
IC20 S26T
M10 ICo7
ICo8
M M20 UTi20T SM30 ICo7 ™ S26T
IC08
UTi20T | A30ON | SM30 IC28 ™ S26T
M30 TR
M40 A30N IC28 TTR
Ko1 HTiO5T Kw10 K115M K10 | THM-F
K313
TH10 | HTI10 | G10E | H13A | KW10 | WH10 K115M | IC20 K10 | THM-F CTW4615
K10 GW25 K313 THM H216T
K110M
K20 HTi10 | G10E | H13A | KW10 HX KMF IC20 | IN10K THM CTW4615
UTi20T GW25 THR H216T
K30 UTi20T KMF IN10K THR
K40 INTOK
NO1 [ KSO5F | HTi10 H10 Kw10 K115M THM-U | WK10
TH10 | HTi10 H10 KW10 | WH10 H15 | K115M | IC20 K10 | THM-U | WK10 | CTW4615
N10 MT2010 H13A | GW25 K313 ICo8 UF10 | THM-F H216T
H10F K110M THR-S
KS15F | HTi10 H1 H13A | KW10 HX KMF IC20 K10 | THM-F | WMG40 | CTW4615
N20 TF15 H20 H10F | GW25 H15 K313 IC08 UF10 | THR-S H216T
MT2010 H25 | K110M | 1C28 THM
TF15 H1 H25 KMF IC28 WMG40
N30
H20
S01 Kw10 K313 IC20
EH520 | H13A | KW10 Fz15 K313 IC20 THM-F
S10 GW25 K110M | IC07
ICo8
s KS20 EH520 | H10F | KW10 FZ15 HX KMF IC20 THM
$20 H13A | GW25 H25 IC07
IC08
IC28
H10F ICo7
$30 ICo8
H HO1 H1P FZ05
H1P FZ05 IC20 THM-F
H10 FZ15
H20 FZ15

Note: The above table is selected from a publication. We have not obtained approval from each company.
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@®CBN and PCD for Milling

Classifi-
cation

Mitsubishi

Tungaloy| “c.ride

Sumitomo
Electric

Sandvik | Kyocera

Dijet

Seco Tools | Kennametal | Iscar | Ingersoll| TaeguTec

Widia

Walter

Ceratizit

K10 BX480 | MB710 | BN7000 | CB50 | KBN475 | JBN795 B30 CBN200 1B85 IN80B KB90 |WBK40U| WCB80 | TA201
MB730 JBN500 B52
K20 BXC90 | MB4120 | BNC8115 CBN300 | KB1340
BNS8125 CBN400C
H20 BX850 BN7000 JBN245 CBN100
H H30 CB50 KB1340 IN80B WCB80 | TA201
N10 DX140 | MD220 | DA1000 | CD10 | KPD230 | JDA30 PD1 PCD20 | KD1415 ID5 IN9OD WDN25U| WCD10 |CTD4205
DX160 JDA735 PCD30M
N20 MD2030 | DA1000 KPD010 | JDA10 KD1425 ID8
N30 DX110 | MD2030 | DA1000 KPDO0O1 PCDO05 | KD1420

Note: The above table is selected from a publication. We have not obtained approval from each company.

@®Ceramic for Milling
Tungaloy M(i:t:::)?;zhi ngictz_zo Sandvik |Kyocera | Moldino | Dijet Seco Tools |Kennametal| Iscar | Ingersoll |TaeguTec| Widia | Walter |Ceratizit
LX21 NB90S | CC6190 | KA30 HC1 KY1310 AW20 |CW2015 CTN3105
KO1 CC650 AB5 HW2 KY1615 AB30 CTS3105
KT66 HC2 AS10
PT600M
CX710 CC6190 | AB5 HC1 KY1310 IN7ON | AB30 |CW2015| WSN10 | CTN3105
FX105 CC650 | KT66 HW2 KY1320 AS10 |CW5025 CTM3110
K10 AB6N WA1 KY1615 CTI3105
PT600M WA5 KY3400 CTN3110
CTS3105
FX105 CC6190 | KS6000 SP9 KY1320 IN7ON | AS10 |CW5025| WSN10 |CTM3110
K20 CX710 SX9 KY3400 CTN3110
KY3500
KY4300
JX1 KY1525
So01 KY2100
TW43 WX120 | CC670 CF1 WA1 KY1525 AS20 |CW3020
CC6060 WA5 KY1540 TC430
S10 CC6065 SX3 KY2100
SX7 KY4300
SX9
TW43 NB100C | CC6050 | AB5 ZC4 KY4300 AW20 |CW2015 CTS3105
Ho1 CC650 | KT66 zC7
ABBN
H PT600M
NB100C | CC6050 | AB5 HC4 KY1615 AB2010 |CW2015 CTS3105
H10 CC670 | KT66 HC7 KY4400 AB20
CC6190 | A66N WAT1 AB30
PT600M

Note: The above table is selected from a publication. We have not obtained approval from each company.
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Chipbreaker Comparison Chart

®Negative insert type

1ISO

s Cutting Mitsubishi | Sumitomo q n ..
(i::fisolrf:- Mode Tungaloy Carbide Electric Kyocera Sandvik Moldino | Kennametal | Seco Tools [er-1d TaeguTec Walter Ceratizit
Precision o1 PK FA FE FS, LF FF1
finishing TF FH GP PF SF, PP, TF FA
TS, TSF FP SuU XP, PP PF BE, BH FF, FN MF2 F3P FG NF3 CF, TF
PS, ZF FY FL XQ, HQ, LC NF, SF VF, EA NS6
NS LP CJ, XS MF AB, CT FC
AS SH SE, SX R/L-K MC
s TQ SA XF
Finishing and sy CE ML. MP
light cutting ’
AFW, FW SW LUW WP WL, WF FW W-FF2 WF WS NF TFQ
Finishing and| ASW, SW MW SEW wQ WMX MW W-MF1 WG WT NM ™Q
light cutting GUW WF WM, WR RW W-M3
(With Wiper) W-M6
™. AM MA GU HS,PT,GT| PM, QM AH MF5 M3P,M3M | PC,MT |NMT,NM4 |TMF, TMM
s
Medium PM, DM MH , MP GE, UX CS,PS XM, XRM | AE, AY , B MN M3 PP,TF,GN| MC, MG M50
cutting ZM, NM
All-round, TA
Medium to TH RP, GH MU, ME PH HM, PR RE RN, RP M5 NR RT MM5, NM6 ™
heavy THS HG All-round MR MR MR7 MR NM9 TRM
cutting
TU HM, HX HG, HP PX PR, MR TE, UE RM R R3P HT, HD NR6 TRR, TR
Heayy TRS HL, HR HU, HW HR, QR HX, HE RH RR NM RX, RH NRF R28, R58
cutting TUS HZ, HV HF H HY, HZ NRR R88
L SF GM, LM EX, EG GU MF, XF MP FP, FF FF1 TF, VL EA, SF, SU NF4 CF, F30, M34
F!n|sh|ng ;\nd ss SU, EF MQ BH, AB MF1 FG NMS F32, TF
light cutting MF3
) SM, SA MM, MA GU MU MM, QM PV, SE MF4 M3M, PP EM, ET NM4 TMF, M42
M Meg!um S, TA Ms HM XM DE MP, P M3 M30, M52
cutting SDM
SH, TH GH, RM EM, MU MS MR AH, AE UP, RP M5 MR, MH NR4 T™, M60
Heavy TU HL TK HM, PR MR3 NRT, NRS | TRM, TMR, TRR
cutting RS0
Finishing CF LK, MA uz C KF, XF Y, AH FN, MT GN FG CF
Medium c™m MK Gz zs KM, QM RE RP, UN M4 MT NM5 M50
cutting All-round GK All-round | XM. XMR VA M5 MG
CH RK GC KR RE,V MA MR9 RT TMR, TR
Heav: Flat-to| Flat-top Flat-top Flat-top Flat-top Flat-to|
cuttiné P Flat-top P Flat-top R28
R58 , R88
Cutting of P AX AH, A3 MF MS PP F32
non-ferrous 28 GR
metals
L HRF FJ, LS EF SQ, SX SF VI FS MF1 NFT
Finishing MJ EX VS NF4
s HRM MS EG SQ, SX SMR \ upP MF4 PP SM NMS M34, M52
Medium HMM MU RP M1
cutting SA, 28 RS, GJ EM NM4, NRS, NR4
SDM

Note: Above charts are based on published data and not authorized by each manufacturer.
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@®Positive insert type

1ISO

s Cutting Mitsubishi| Sumitomo q n .
cclgfiilrf:- Mode Tungaloy Carbide | Electric Kyocera | Sandvik | Moldino NTK  |Kennametal SecoTools | Iscar | TaeguTec| Walter | Ceratizit
Precision o1 FV FC CF, CK Ja GM FF1 SF PF2 F32
finishing F1
PSF, PF,SS | FP,FV,SV| FP, LU GQ RIL-K Ja 11, LF MF2 PF FA PF5 SF
PS, PSS LP FK, SC GP PF JE VF, FP SM, 14,17|  FG PF4 SMF
TS, TSF SVX Su XP UF FW, MW 19, XL PS5
PP, VF
TSW, SW SW, MW  |LUW, SDW WP WF, WK, WM R/L GF PF, PM |SMW, 25Q
W08~20 RF, LF
Finishing and
light cutting
PM MP SU, MU | All-round PM JE MP M3 DT, HQ MT PM5 SM
™ HQ, XQ UM, PR MF M5
SC . UR
MV GK
Medium All-round )
cutting RS No sign
MT
High-feed, 61 No sign | No sign
small
depth of 14
cut
cutting
PSF,SS | FM,SV FC R/L-K 11, VF FF1 FG
Finishing UF, MF MF2
M Finishing to PSS LM Sl, GU MQ MM LF, FP M3 PF4 SF, SMF
Medium PS SV LB, SU UM
cutting
Medium PM MM MU HQ MR MF, MP M5 PM5 F23, F43
cutting UR SM
. cM MK FC, MU KF 11, VR, FP| M5 19 MT | PS5, PM5 SF
utting of KM Flat-top MP, MF | Flat-top Flat-top | Flat-top o5p
. cast irons Flat-top Flat-top Flat-top UM, KR Flat-top o7 29
AL AZ AG AH AL HP, LF AL AS FL PF2 23P
. P AY PM2 25P
Cutting of R/L-F AW 27,29
non-ferrous | Ground RIL LD, GD
metals
Finishing PSF FJ FC MQ MF, UF, RILK HP F1 SF
Finishing to PSS SuU, GU MM LF, FP MF2
s Medium PS LS.Ms SM F23
cutting
Medium | All-round ] UM, MR, UR FG PF2, PF4 |SM, 25P, 29
cutting
JP, 01 R/L-SR W, 8D CF, SKS FM No sign AMX LF SM GF, GW PM5
R/L-SN RIL-F, RIL-FSF UM F2M
. W08, W15, W20| R/L-SS ER/L-U AZ7 SL
Jos FS-P, F FX, FY FR/L-U YL, AM3 SA
RIL-U SM
JS, JSS LS-P  |LU,FR,FK,SU| FRIL-U, u SH
M o FC,SLSC | RLUSF
on JRP, JSR, JPP [ SW, MW MF, R/F-FSF CL
small J10, TS, JTS LUW, Sbw SK, GF
lathes W SRF
SS CK, GQ
SMG

Note: Above charts are based on published data and not authorized by each manufacturer.
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Turning Tools

I Name of tools parts

End cutting edge angle

Indexable
inserts Shank
e
5 5 Rake face
2
Side relierf ~
angle N 5
Sid(—lz rake’ ] Side cutting o
angle edge angle End cutting edge
(Minor cutting edge)

Overall length .
End relief face Shim

Corner (Nose) Side relief

face Side cutting edge
(Major cutting edge)

Front relief angle

S
hank heigny

Il Relating angles between tool and workpiece

ap --- Depth of cut (Distance between work surface and machined
surface)

ae --- Length of cutting edge engaging in cutting.

k ... Cutting edge angle (Angle to be made by cutting edge and work
surface)

f ... Feed per revolution

h ... Thickness to be cut per revolution

Machined surface ... Workpiece surface after having machined.

Work surface ... Workpiece surface to be cut.

Machined surface

@ Honing
TAC indexable inserts of steel cutting grades are honed.
Honing specifications are shown in the following table.

Edge condition Shape

Sharp edge

Round honing

17

Chamfered honing

= 15° 30°

0°
In the cutting of same feed, as the side cutting edge angle
increases, the chip thickness decreases.

ho>h1>h2

@ Effects of tool geometry on cutting phenomena

Phenomena Surface . Cutting edge | Chip shape
Increasing finish and flow
Cutting edge inclination - Decrease Lower |Radial force - Lesstendency |  Lower Effect on
decrease flow direction
Side rake angle - Decrease Lower Decrease - - Lower Effecton |
shape ie,
]
Relief angle Decrease - Lower Decrease - Likely to occur Lower - g
End cutting edge angle Decrease - Lower Radial force Roughen | Less tendency Lower - &
decrease D
- - Radial force _ ; Decrease
Side cutting edge angle Decrease Decrease Increase decrease Likely to occur | Increase thickness
Nose radius Decrease to some level | Increase | Increase | Improve |Likelytoocour | Increase |, Effecton
flow direction
Honing width Increase - Increase Increase - Likely to occur | Increase -

Tungaloy L003
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Turning Tools

Il Relations between cutting force and cutting conditions or cutting

Grey cast iron (HB130)

Stainless steel (HB145)

phenomena

Carbon steel (HB230)

Side rake angle

Side rake angle

Cutting speed and 220 . a0 \ 320}
cutting force = __Negative __ = \ iy
5 200} 8 315) \ S o295
f = 0.008 ipr 8 a0l 8 200} N egative 8 on0f
Ke] Positive K] Ke]
ap=0.079" o 160} > 265 o 245
Side cutting edge £ qa0l £ o0l £ o0l
angle 0° O o Positive o
Ty Ty . Ty
Corner radius ©130 200 260 330 400 1130 200 260 330 400 1130 200 260 330 400
= =G Cutting speed: Vc (SFM) Cutting speed: Vc (SFM) Cutting speed: Vc (SFM)
Depth of cut and 550 550 - 550
cutting force &  a0f 8 40| S 440
[0} [ [0}
V¢ =330 SFM o 330 | © 3301 O 330+
e} L L
f-0.008 ipr g’ 220 g’ 220 g’ 220
Side cu:tlng edge 3 110 + 3 11of 3 1o}
angle 0 = = =
) ) . . . . . )) . . . . . )) . . . . .
ggrf‘gg‘}%'fs 0 ©0.039 0.079 0.118 0.157 0.197 0 V0.039 0.079 0.118 0.157 0.197 0 C0.039 0.079 0.118 0.157 0.197
’ Depth of cut: ap (in) Depth of cut: ap (in) Depth of cut: ap (in)
) 550 [ 550 [ 550 [
Feed and cutting force . . .
& 440t & 440} § 440
Ve - 330 SFM s - = <
o 330 | Negative o 330 © 330
ap-0.079" 8 ganve ~ 8 8
' i o 220} o 2201 o 220
Side cutting edge £ £ g
angle 0° a 1o 2 3 1of 3 1o
Corner radius Av)) . . . . . Az)) . . . . . Az:)) . . . . .
- n
RE =0.016 0 ©0.004 0.008 0.012 0.016 0.020 0 0.004 0.008 0.012 0.016 0.020 0 “0.004 0.008 0.012 0.016 0.020
Feed: f (ipr) Feed: f (ipr) Feed: f (ipr)
Corner radius and 220 20r _ _ . ——" 2201 B
i = = Negative s Negative -~
cutting force S 180} Negative __— S 180Ff / 2 180f __ _ T ———
$ 1wl ———Z S 140} Positive S 140} —
Ve -330 SFM 5 / s s Positive
£~0.008 ipr 2 100f Positive 2 100t 2 100}
ap-=0.047" 3 60 - 3 60 - 3 60f
Side cutting edge oD .. oD T
angle 0° 0 “0.016 0.031 0.047 0.063 0.079 0 “0.016 0.031 0.047 0.063 0.079 0 “0.016 0.031 0.047 0.063 0.079
Corner radius (in) Corner radius (in) Corner radius (in)
Side cutting edge angle | . 260 = 1oy o 3or N Negative
and cutting force £ 240}  _Negative S 290f N Negative £ 200} N
8 T~ 3 ~ 8 N
V=330 SFM S 220 - ~ 8 2rof SNa S 2rnof
f-0.008 ipr _g 200 F _g 250 positive g 250 | m
ap-0.079" S 180} Positive o 230¢ O 230f
Corner radius T . . = . . T . .
RE = 0.016 45° 30° 15° 0° 45° 30° 15° 0° 45° 30° 15° 0°
Side cutting edge angle Side cutting edge angle Side cutting edge angle
Side rake angle and
cutting force _ 260r . 310¢ _ 310¢
Qo Qo Q
VC: 330 SFM \:)/ 220 r \3 270 | f; 270 -
£-0.008 ipr S 180} S 230} S o230f
ap-0.079" 2 10} 2 190} 2 190}
Side cutting edge = = £
9 ed9 o 100} 3 150} 3 150}
angle 0°
Corner radius RE i T . i
0.008" -10° 0° 15° -10° 0° 15° -10° 0° 15°

Side rake angle

*9.8N = 1kgf
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Il Calculation formulas for turning

@ Cutting speed When calculating cutting speed from number of revolutions:
External —— V. : Cutting speed (sfm)
turning ]_ | I n VC — T X QD X n n : Number of revolution (rpm)
) =
) —’;-'—- —] % 3_82 oD : Diameter of workpiece (in)
| | MT=~3.14
S —
-
Example : Calculating the cutting

When calculating required number .
Internal of revolutions from cutting speed: speed when turning a 66 mm-

turning ) } L diameter workpiece at 250 rpm

Cﬁ n = Ve x 3.82 Vo= 214 %6%x250 _ 595 oy

e

o Te 7 x oD 362
@ Cutting time on external and internal turning
T: Cutting time (min)
Eﬁtnei%al 4 T= 2 £ : Cutting length (in)
(min) fXn f: Feed (ipr)
n : Number of revolution (rpm)
o)
Internal
turning

@ Cutting time on face turning

V.: Cutting speed (sfm)
’ T=02 (@az—0b2) | ¢ Fecd on
F (min) 4000X Ve X f T : Cutting Time (min)

(9]
oa

@ Theoretical surface roughness

: Surface roughness (um)

h
f f2 f : Feed (ipr
‘nj h= x 1000 : P
< (um) 8xr r : Nose radius (in) (RE)
(

) The notation in the brackets is the one
sed in the catalog (ISO compliant)

User's Guide

® Power consumption Pc : Power requirement (HP)
— Fx\Wc F : Cutting force (N)
(HE’) 33000 V. : Cutting speed (sfm)
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Turning Tools

Il Cutting forces

(1) Finding from the diagram based on experimental data.
(2) In case determining by simplified equation:

F : Cutting force (Ib-force)
F=kc Xap XfX1000 ke @ Specific cutting force

(Ib-force) KPI (Kilo pound force)

ap : Depth of cut (in)

f : Feed (ipr)

Cutting force in turning Back force

Feed force

Example :

Calculating the cutting force when

cutting a high carbon steel (1055)

at f=0.007 iprand ap = 0.118".

F =499 x0.118 X 0.0078 X 1000
= 460 Ib-force

1

I

|

I

I

]

) Resultant cutting force
L-

Principal force

c: Net power requirement (H)
ke : Specific cutting force (KPI)
[Refer to the Table below]
V¢ : Cutting speed (sfm)
ap : Depth of cutting (in)
f : Feed (ipr)

@ Calculating power requirement
ap q _ keXap X VeXf

§; 33

(kW)

Value of specific cutting force (k¢)

Workpiece material

Value of specific cutting force on feed k¢ (KPI)

Tensile strength (PSI) | Hardness (HB)

VIS)
SS400, S15C 56,565 100 497 412 355 302 247
S35C, S40C 85,572 170 612 506 426 363 302
S50C, SCr430 113,855 230 711 583 497 426 348
SCM440, SNCM439 142,137 300 782 640 548 470 384
SDK 225,992 (56HRC) 56HRC 1,217 996 853 725 598
FC200 (160HB) 160 370 284 236 194 149
FCD600 (200HB) 200 483 370 306 254 194
Aluminum alloy (89HB) 89 196 164 138 117 97
Aluminum 152 126 107 93 75
Magnesium alloy 57 57 57 57 57
Brass 157 157 157 157 157
@ Bending stress and tool deflection
Square shank Bending stress
(1) Square shank
5 E E] S :Bending stress in shank (PSI)
‘ S— 6XFXLX145 F : Cutting force (Ib)
| :=|J== N bth L :Overhang length of tool (in)
(R T (PSI) b :Shank width (in) : (B)
h : :
s (2) Round shank h :Shank height (in) : (H)
L b d :Shank diameter (in) : (DCONMS)
e~ S— 32XFX[L X145 E : Modulus of elasticity of shank
(PSI) 7 X d3 material (Ib/in2)
Round shank Tool deflection (in) () The notation in the brackets is the one
used in the catalog (ISO compliant)
F d (1) Square shank
[ 5
s v /——" @ _ 4XFXL
—-- (in) Exbxh®
L
(2) Round shank (Ref.) Values of E
BAXFXLE Material| MPa (SPI) {kgf/mm?
S = Steel 30,457,980 30,457,980
(in) 3Xm XEX d4 Cemented 81,221,280 ~ 81,221,280 ~
Carbide 89,923,560 89,923,560
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I Troubleshooting in turning

Typical tool failure

Countermeasure

Tool grade Cutting conditions
5 e Change to more wear resistant| ¢ Reduce cutting speed ® Decrease honing width
0;) grades e Change to appropriate feed ¢ Increase relief angle
¢ Change to wet cutting ® Increase end cutting edge angle
< P, M, K30 — 20— 10 e Increase corner radius
= * Select free-cutting chipbreaker
¢ Increase rake angle
. * Change to more wear resistant| ® Reduce cutting speed ® Increase rake angle
3 grades * Reduce feed e Select an appropriate chipbreaker
E ¢ Reduce depth of cut * Increase side cutting edge angle
9 P. M. K30 — 20 — 10 ¢ Change to wet cutting * Increase corner radius
Q H L
(&)
“ ¢ Change to more wear resistant| ® Reduce cutting speed * Increase rake angle
o grades ¢ Reduce feed * Increase side cutting edge angle
3 1
£ == P,M,K30—20—10
°
=
e Change to tougher grades ® Reduce feed * Reduce rake angle o
oy ° 8hange to thelgmal—ghock e Reduce depth of cut e Select a chipbreaker with high edge
§ resistant grades e Improve holding rigidity of work| strength
o and tool ® Increase honing width
i P, M, K10 — 20 — 30 ® Reduce overhang length of e Increase side cutting edge angle
toolholder e Select larger shank size
* Improve looseness in machine | e Increase corner radius
® Reduce cutting speed
e Change to tougher grades e Rodioe fand 2 oP ¢ Reducerakeangle
o Select a chipbreaker with high edge
< P,M, K10 - 20 — 30 |, [feduce depth of cut strength
S y ¢ Improve holding rigidity of work 9 . .
o and tool * Increase honing width
5 « Reduce overhang length of e Increase side cutting edge angle
toolholder e Select larger shank size
® Improve looseness in machine
* Change to tougher grades ¢ Reduce cutting speed * Reduce rake angle
o ¢ Reduce feed ® |[ncrease corner radius
£ P, M, K10 — 20 — 30 e Increase honing width
©
i
5 * Change to more wear resistant| ® Reduce cutting speed ¢ Increase relief angle
= grade e Change to appropriate feed ® Increase rake angle
7 ® Reduce depth of cut ® Reduce corner radius
8 g P, M, K30 > 20— 10 e Supply cutting fluid in adequate | ® Reduce side cutting edge angle
- D volume e Select a free-cutting chipbreaker
o]
o
£
ke
°;’ e Use a grade which has a low
o tendency to adhere to
5 workpiece material ® Increase cutting speed ® Increase rake angle
. ¢ Increase feed e Select a free-cutting chipbreaker
© Cemented c?rblde - e Change to water-insoluble ® Decrease honing width
S Coated carbide or cutting fluid
3 cermet e Change to wet cutting
e
=I
5
om
. Ch to touah d * Reduce cutting speed ¢ Increase rake angle
_ . Change to tﬁug ei'_g;la ?(s * Reduce feed . e Select a free-cutting chipbreaker
g 2 ange to thermal-snoc * Change to dry cutting e Decrease honing width
E= resistant grades « Supply cutting fluid in adequate
o § volume
= 5 P, M, K10 — 20 — 30 e Reduce depth of cut
e Change to water-insoluble cutting
fluid

Tungaloy L007
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Turning Tools

I Troubleshooting in turning

Problem

Countermeasure

Cutting conditions and others

¢ Increased tool wear

e Select a more wear resistant grade

e Use an insert with a larger rake angle

e Select a freer-cutting chipbreaker type

e Use an insert with a larger nose radius

e Use a more lightly honed insert

e Use an insert of closer tolerance (from M
class to G class)

e Select a proper feed
e Decrease the cutting speed
e Use a cutting fluid

¢ Edge chipping

e Use a tougher grade

e Select a chipbreaker with strong cutting
edges

e Use a largely honed insert

* Increase the side cutting edge angle

e Use a larger shank size

e Decrease the depth of cut

¢ Decrease the feed

® Use a more rigid machine

e Improve the holding rigidity of the tool and
workpiece

e Shorten the overhang of the toolholder

® Improve the machine looseness

¢ Chip welding
¢ Built-up-edge

Deteriorated surface roughness

e Select a grade with less affinity with the Work-
piece material

e Use an insert with a larger rake angle

® Select a freer-cutting chipbreaker type

e Use a more lightly honed insert

e Use an insert of closer tolerance (from M class to
G class)

¢ Increase the cutting speed

* Increase the feed

e Use a water-insoluble cutting fluid
e Use a cutting fluid

¢ Vibration and chatter

e Use a tougher grade

e Use an insert with a larger rake angle

e Select a freer-cutting chipbreaker type
e Use an insert with a smaller nose radius
e Decrease the side cutting edge angle

e Use a more lightly honed insert

e Use a larger shank size

e Use a proper cutting speed

e Decrease the feed

e Decrease the depth of cut

e Improve the holding rigidity of the tool and
workpiece

e Shorten the overhang of the toolholder

e Improve the machine looseness

e Improper insert accuracy

e Use an insert of closer tolerance

* Use a more lightly honed insert

ég > (from M class to G class)
o @ g ¢ Incomplete engagement | ¢ Use an insert with a larger rake angle e Improve the holding rigidity of the tool and
E S 8| of tool and workpiece e Select a freer-cutting chipbreaker type workpiece
5.E® e Use an insert with a smaller nose radius e Shorten the overhang of the toolholder
Bre e Use a more lightly honed insert ® Improve the machine looseness
e Unsuitable cutting speed e Decrease the cutting speed
e Increase the feed
@ ¢ Use a cutting fluid
o
fe)
2 | Worn tool or improper cut e Use a harder grade
z ting edge geometry e Use an insert with a larger rake angle
g e Select a freer-cutting chipbreaker type
s ¢ Increase the relief angle
a ® Use an insert with a smaller nose radius
¢ Decrease the side cutting edge angle
e Use a more lightly honed insert
e Improper cutting speed e Decrease the feed
e Decrease the depth of cut
3
< | ® Worn tool or improper cut- ¢ Use a harder grade e Improve the holding rigidity of the tool and
o ting edge geometry e Use an insert with a larger rake angle workpiece
&l e Select a freer-cutting chipbreaker type e Shorten the overhang of the toolholder
) * Increase the side cutting edge angle ® Improve the machine looseness
= e Use an insert with a larger nose radius
e Use a more lightly honed insert
e Use a larger shank size
* Improper cutting condi- * Increase the cutting speed
= tions ® Select a proper feed
Iz} e Use a water-insoluble cutting fluid
= e Use a cutting fluid
(0]
o
€ | » Worn tool or improper cut-| ® Use a harder grade.
Z ting edge geometry e Select a grade with less affinity with the
> Workpiece material
N e Use an insert with a larger rake angle
L e Select a freer-cutting chipbreaker type

LO08 tungaloy.com/us




Chipbreakers

I Chip controllability

Necessity of chip control

v

(DWhy is chip control needed?
(@Effect of improper chip control

Necessity of chip control (Problems and effects)

Problems Effects
1. Scattering of chips and 1. Disturbs unmanned and automated machining.
coolant. 2. Disturbs high-speed and high-efficiency machining.

2. Wrapping around the
workpiece and the tool.
3. Accumulation on the tool, jig,

and machining facilities.

3. Degrades finished surface.
4. Threatens operator’s safety.
5. Reduced operation rate.

Additional problems when
chips are not properly

(2)Effect of improper chip control

( Effects on quality ) }

(DWhy is chip control needed?

("e Defective work.
e Defective surface finish
(_® Chip entangling

What is chip?
v

For making a product from a workpiece, removed
objects produced by a tool which is set to cut to a
specified depth with the relative motion of the tool
and the workpiece.

J

(" Increased number of man-hours for handling.\
® Increased tool costs.
¢ Troublesome chip handling.
_® Machine stoppage and reduced operation rate.

( Effects on operatiorD }

(e Stain and damage on machine caused )
Problems when chips [ Eifect o safety J } from mproper %arryi?rg-ﬁut ofchips
. o Dangerous effects on the human body.

are not properly L (Injgry and burns on hand, etg.))

Effective mea

“Chipbreaker”

Chip shape D inti £
ess:rlp 1on o Acceptability Effect
Depth of cut: small | Depth of cut: large chip shape

Chips irregularly e Wrapping around the tool or workpiece

ﬁ "-E.'_— v"‘" entangled or accumulation around the cutting

g e S/ Not acceptable point, hindering cutting

ﬁ - ® Possible damage to the machined surface
Long continuous e Bulky during transport in the automatic

° spiral chips . line

% g>2" e May be preferred when one operator

5 handles one machine

~ s Foo - Short spiral chips e Smooth chip flow
© / y A « Difficult to scatter
o * Favorable sha
B /- 2 o e
75 v & ©
= . 2
S = o b . ™ "C"or"9" shaped < * Favorable shape if not scattering
% r ’ﬁ{r"r‘;’ c = b = el (s g’ o 9 chips (Around one * Not bulky and easy to transport
W o
s 3{{3}1 ¢ B 6| coiling) S
I= & 5 (™ 2 N ] c [ =4 | 3
T ve. g~ 0 G
S e D
3 o .
pale 0. : N o
© ‘3 # o L | Excessively broken v « Readily scattering. If scattering is the only | =
% Q &, e - chips. Thin pieces or trouble, it may be acceptable because the
% ¢ hﬁ g \a % connected in a form chip cover, etc. may be used.
& ™ &1 of wave as shown in | Notacceptable | e Tend to cause chatter, causing harm on the
7] - * 4 n
T ¢ the figure left finished surface roughness or tool life.
Al ® 8 9 &
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Chipbreakers

Il Factors affecting chip control

(1) Cutting conditions
1 Feed
2 Depth of cut
3 Cutting speed

(2) Workpiece material
1 Alloy element
2Hardness

3 Heat treatment
condition

(3) Tool geometry
1 Side cutting

edge angle
2 Nose radius

(4) Shape of chipbreaker
1 Rake angle
2 Chipbreaker width
3 Chipbreaker depth

(6) Machine

1 Rigidity
2 Power limit

LO10 tungaloy.com/us
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¢ Of these, feed has the greatest effect
followed by depth of cut and cutting speed
in order listed.

¢ Feed is proportionate to the thickness of
chips.

e Depth of cut is proportionate to the width of
chips.

* There are optimum values (effective range) in
feed and depth of cut.

e Cutting speed is in inverse proportion to chip

~

@ Effect of cutting speed on chipbreaker effective range

thickness. Effective range becomes narrow
\_ at high speed. )

e These are related to thickness of chips
and ease of curling.

¢ Mild steel chips are thicker than those of
hard steel.

¢ Hard steel chips are liable to curl more
than those of mild steel.

e Chips that do not curl are thin. As an
exception, in case of mild steel even if

Ve = 330 sfm Ve =660 sfm

Effective
range

Depth of cut: ap (in)

thick, may not curl.

e Side cutting edge angle is relative to chip
thickness and width

¢ Side cutting edge angle is preferably
small.

¢ Nose radius is relative to thickness and
width and the direction of flowing out.

¢ In finishing, small nose radius, whilst for
rough cutting, large nose radius is better.

- J

¢ Rake angle is in inverse proportion to chip
thickness.

¢ Depending on the Workpiece material,
there is an optimum value.

¢ Chipbreaker width is selected
proportionately to feed.

¢ Narrow at low feed and wide at high feed.

¢ Chipbreaker depth is to be selected so as
to be inversely proportionate to feed.

¢ Deep at low feed and shallow at high feed.

- J

/ N
» Effective range is wider with wet cutting.

¢ Especially at low feed range is liable to
curl.

* The machine has enough power and
mechanical strength.

¢ Select the machine consistent with the
size of Workpiece material to be used.

Feed: f (ipr)

@ Effect of material type on chipbreaker effective range

Mild steel Hard steel

Depth of cut: ap (in)

Feed: f (ipr)

@ Effect of tool geometry on chipbreaker effective range

S.C.E.A: small S.C.E.A: large
Nose radius: small \ Nose radius: large

Depth of cut: ap (in)

Feed: f (ipr)

@ Effect of chipbreaker shape on chipbreaker effective range

Breaker width: small | Breaker width: large

(Rake angle: small (Rake angle: large
Breaker depth: large \Breaker depth: small

Depth of cut: ap (in)

Feed: f (ipr)

@ Effect of with/without of coolant on chipbreaker effective range

Wet cutting
Dry cutting

Depth of cut: ap (in)

=

Feed: f (ipr)




Wiper Insert

I Machining program compensation for wiper -SW / -FW insert

The nose radius on a wiper insert has a different configuration from that on standard ISO insert's. Machining program
adjustments are, therefore, required to generate a correct offset for the wiper insert to machine the correct workpiece
dimension. No compensation is needed, however, for the positive, CCMT-SW wiper insert.

@ Wiper effectiveness (surface finish quality improvement) by applications

CNMG or WNMG insert DNMG or TNMG insert
L%rzeerggcstltilr;ace or chamfer: Tapered sgrface or chamfer:
Not effective

I Face turning: Effective - \ Face turning: Effective
Radii: Not effective
Radu Not effective

Internal, external turning: \ Internal, external turning:
hg;fggm_ \ T —

Il Program compensations by insert shapes and applications
Match your insert shape and application to find the proper compensation method.

Insert shape CNMG/WNMG DNMG/TNMG :
SW/FW -SW/FW LA
Application Type L Type J, G, F Type L

Internal, External and Face turning

Proceed to Proceed to No compensation
IFace rming: Compensation (D |Compensation @ negded
Effective (See Page L012) (See Page L013)
:%ge%pfﬁ:,elextemal'turning:
Including tapered surface
Ts;perfed s’tlln‘acfef or ) dt Proceed to
chamfer: Not effective rocee (0] Compensation

Compensation
IFace turning: & ® @1 @ T
Effective (See Pa, & 1012) (See Page
9 L013 - LO14)

Irlternal,lexternallturning:
Effective

Including corner radius

Proceed to
— Proceed to | Compensation @
— : (See Page L013)
Compensation
Face turning: CD @ T
Effe.(.;tlve ’ Proceed to
\ng(tjlgffective (See Page LO12)  \compensationt ®
Internal sexternaliturning: (See Page LO1 4)

Effective’

Including tapered surface and corner radius

Tapered surface or Proceed to

chamfer: Not effective Proceed to c ompens ation
Compensation

Face turning: p @! @! @ T
Effectlve ®, ®, @ (See Page

(See Page L012)
L013 - LO14)

User's Guide

Radii:
ot effective

InternaI]externallturnlng
Effective
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Wiper Insert

Il Compensations for CNMG / WNMG -SW / -FW

@ Compensations (D) Tool offsets (Compensations for X- and Z-axis)

Match the insert approach angle and the insert style to find the value and compensate the machining program for the insert radius.
*This compensation procedure will not be necessary if the insert is compensated with the built-in tool presetter after insert replacement.

CNMG/WNMG-SW/-FW(Type L)

Nose X-axis Z-axis
Radius direction | direction

R0.016 0.001 0.001
R0.031 0.002 0.002

R0.047 0.002 0.002
(Unit: in)

@ Compensations 2 Program compensations for tapered surface (proceed after (D) (in)

To machine tapered surfaces, compensate the nose radius position in the x-axis position to obtain the correct workpiece
dimension.

Compensations for x-axis when using CNMG or WNMG-SW/-FW

(Tool approach angle: L) insert

Match the insert nose radius and the angle of the surface taper to find the value in Table 1 below to
compensate the x-axis position.

For CNMG/WNMG-SW/-FW (Type L)
Compensation values for x-axis (in)

rEgisues Taper angle a ( 0 )

(in) 0 0.197 | 0.394 | 0.591 | 0.787 | 0.984 | 1.181 | 1.378 | 1.575 | 1.772 | 1.969 | 2.165 | 2.362 | 2.559 | 2.756 | 2.953 | 3.150 | 3.346 | 3.543
R0.016| O 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0
R0.031| O 0.001 | 0.002 | 0.002 | 0.003 | 0.003 | 0.004 | 0.004 | 0.004 | 0.004 | 0.005 | 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.005 | 0.005 0
R0.047| O 0.001 | 0.002 | 0.002 | 0.003 | 0.003 | 0.004 | 0.004 | 0.004 | 0.004 | 0.005 | 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 0

X-axis to be
X axis (+) compensated

Taper angle &

Z axis (+)

@ Compensations Q) Program compensation for corner radii (proceed after (D) (in)

To achieve the correct corner radius dimension on the workpiece, compensate the tool position, using the values listed below for
respective insert styles.

CNMG/WNMG-SW/-FW(Type L)

. Deviation on Compensate
Nose Radius thg&(ﬂger radius by

R0.016 0.002 +0.005
R0.031 0.003 +0.007

R0.047 0.003 +0.007
(Unit: in)

L012 tungaloy.com/us




I Compensations for DNMG / TNMG -SW / -FW

@ Compensations @ Tool offsets (Compensations for X- and Z-axis)

Match the insert approach angle and the insert style to find the value and compensate the machining program for the insert radius.
*This compensation procedure will not be necessary if the insert is compensated with the built-in tool presetter after insert

replacement.

DNMG-SW/-FW (Type J)

Nose X-axis Z-axis
Radius direction | direction
R0.016 0.009 0.001
R0.031 0.009 0.002
R0.047 0.005 0.001

(Unit: in)

TNMG-SW/-FW (Type J)

TNMG-SW/-FW (Type G)

TNMG-SW/-FW (Type F)

Nose X-axis Z-axis Nose X-axis Z-axis Nose X-axis Z-axis
Radius direction | direction Radius direction | direction Radius direction | direction
R0.016 0.009 0.002 R0.016 0.009 0.001 R0.016 0.001 0.009
R0.031 0.008 0.002 R0.031 0.008 0.001 R0.031 0.001 0.008
R0.047 0.006 0.002 R0.047 0.006 0.001 R0.047 0.001 0.006

(Unit: in) (Unit: in) (Unit: in)

@ Compensations B Program compensations for tapered surface (proceed after @) (in)

To machine tapered surfaces with DNMG or TNMG-SW/-FW insert, compensate both the x-axis and z-axis positions. Since
these inserts are commonly used for profiling, to machine a tapered surface with a gradual reduction in diameter, the z-axis
position has to be compensated in the negative direction.

Z-axis to be

Zaxistobe compensated
C(on;pe?_sat_ed (increase in
reduction in :
X axis (+) diameter) diameter)

Taper angle &

Z axis (+)

Compensations for x- and z-axes when using DNMG or TNMG-SW/-FW

Match the insert nose radius and the angle of the surface taper to find the value in below to compensate the
x-axis and/or z-axis positions.

For DNMG-SW/-FW (Type J)

X-axis compensation values for plus-tapered surface (increase in diameter)(in) (Unit: in)
Ng_se Taper angle a ( 6 )

S [ 0 [0197 | 0.394 | 0.591 | 0.787 | 0.984 | 1.181 | 1.378 | 1.575 | 1.772 | 1.969 | 2.165 | 2.362 | 2.559 | 2.756 | 2.953 | 3.150 | 3.346 | 3.543
R0.016| O |-0.0004 |-0.0004 |-0.0004 | -0.0004 |-0.0008 |-0.0012 | -0.0016 | -0.0024 | -0.0031 | -0.0039 | -0.0055 | -0.0075 | -0.0079 | -0.0079 | -0.0075 | -0.0075 | -0.0075| O

R0.031| O |0.0004 | 0.0008 | 0.0008 | 0.0012 | 0.0012 | 0.0008 | 0.0004 | 0.0000 |-0.0008 |-0.0020 | -0.0035 |-0.0059 | -0.0067 | -0.0059 | -0.0051 | -0.0047 | -0.0043| O 3
R0.047 | O |0.0008 | 0.0016 | 0.0020 | 0.0024 | 0.0028 | 0.0028 | 0.0024 | 0.0016 | 0.0008 |-0.0008 | -0.0035 |-0.0067 | -0.0075 | -0.0063 | -0.0055 | -0.0051 | -0.0059| O S
Z-axis compensation values for minus-tapered surface * Match the taper angle and insert nose radius to -g

; ; ; f find the value in Table 2 and compensate the NC

(reduction in diameter)(in) program by either adding or deducting the value. 8
rggisues Taper angle o ( 6 ) Example:

(in) [-0.984|-0.787 |-0.591|-0.394 |-0.197 Tapering a surface of +45° (increase in diameter)
R0.016 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 with a R0.031" insert.

R0.031| 0.012 | 0.013 | 0.013 | 0.013 | 0.013 8“”ent th.progrfm: nggci?."

ompensation value: -U.
R0.047] 0.013 | 0.014 | 0.015 | 0.016 | 0.016 Parameter after compensation: X3.936"
(Unit: in)

Tungaloy L013
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Wiper Insert

Bl Compensations for DNMG / TNMG -SW / -FW

@ Compensations 6 Program compensations for tapered surface (proceed after @) (in)

For TNMG-SW/-FW (Type J)
X-axis compensation values for plus-tapered surface (increase in diameter) (in) J 93
r';lgisues Taper angle a ( 6 )

(in) 0 [0.197 | 0.394 | 0591 | 0.787 | 0.984 | 1.181 | 1.378 | 1.575 | 1.772 | 1.969 | 2.165 | 2.362 | 2.559 | 2.756 | 2.953 | 3.150 | 3.346 | 3.543
RO.016| 0 0 0 ]-0.0004]-0.0004-0.0008 | -0.0012-0.0016 | -0.0020 -0.0028 | -0.0039 | -0.0055 | -0.0071]-0.0098 | -0.0110|-0.0110|-0.0106] -0.0106| 0
RO.031| 0 |0.0004 | 0.0008 | 0.0012 | 0.0016 | 0.0016 | 0.0016 | 0.0012 | 0.0008 | 0  |-0.0008 |-0.0024-0.0043|-0.0075 | -0.0087 |-0.0079| -0.0075 | -0.0083| 0
RO.047 | 0 | 0.0008 | 0.0020 | 0.0028 | 0.0031 | 0.0035 | 0.0039 | 0.0035 | 0.0031 | 0.0024 | 0.0012 |-0.0008-0.0039 | -0.0087 | -0.0102|-0.0098] -0.0098 | -0.0122| 0
Z-axis compensation value for minus-tapered surface (reduction in diameter) (in) (Unit: i

Nose Taper angle a(6)
radius

(i) [-0.984|-0.787 |-0.591 |-0.394 |-0.197
R0.016 | 0.0165 | 0.0165 | 0.0165 | 0.0161 | 0.0157
R0.031 | 0.0138 | 0.0126 | 0.0130 | 0.0134 | 0.0130
R0.047 | 0.0165 | 0.0142 | 0.0150 | 0.0154 | 0.0146

(Unit: in)
For TNMG-SW/-FW (Type G) L
X-axis compensation values for plus-tapered surface (increase in diameter) (in) G 91°
rgg;es Taper angle o ( 0 )

(in) 0 [0.197 | 0394 | 0591 | 0.787 | 0.984 | 1.181 | 1.378 | 1.575 | 1.772 | 1.969 | 2.165 | 2.362 | 2.559 | 2.756 | 2.953 | 3.150 | 3.346 | 3.543
RO.016| 0 0 | -0.0004]-0.0004 | -0.0008 | -0.0012 | -0.0016 | -0.0020 | -0.0028 | -0.0035 | -0.0047 | -0.0063 | -0.0087 | -0.0110 | -0.0114 | -0.0114 | -0.0114|-0.0126| 0
RO.031| 0 | 0.0004 | 0.0008 | 0.0008 | 0.0012 | 0.0008 | 0.0008 | 0.0004 | -0.0004 | -0.0012 | -0.0024 | -0.0039 | -0.0067 | -0.0098 | -0.0098 | -0.0098 | -0.0110|-0.0157| 0
R0.047| 0 | 00012 | 0.0024 | 0.0031 | 0.0035 | 0.0039 | 0.0043 | 0.0039 | 0.0035 | 0.0028 | 0.0016 | -0.0004 | -0.0035 | -0.0071 | -0.0071 | -0.0071 | -0.0079|-0.0134| 0

(Unit: in)
For TNMG-SW/-FW (Type F)
X-axis compensation values for plus-tapered surface (increase in diameter) (in) F 91°
rrglgisues Taper angle o ( 6 )

(in) 0 ]0.197 | 0.394 | 0591 | 0.787 | 0.984 | 1.181 | 1.378 | 1.575 | 1.772 | 1.969 | 2.165 | 2.362 | 2.559 | 2.756 | 2.953 | 3.150 | 3.346 | 3.543
RO.016| 0 |-0.0012 |-0.0020 | -0.0031 | -0.0039 |-0.0051]-0.0051-0.0043 | -0.0039 | -0.0035 | -0.0031] -0.0028 | -0.0024 | -0.0020 | -0.0020| -0.0016 | -0.0012 | -0.0008| 0
RO.031| 0 |-0.0016 |-0.0020 | -0.0028 | -0.0035 | -0.0047 -0.0039 | -0.0028 | -0.0020 |-0.0012 | -0.0004| 0.0004 | 0.0012 | 0.0020 | 0.0028 | 0.0035 | 0.0043 | 0.0051 | 0
R0.047 | 0 |-0.0012-0.0016 ] -0.0020 | -0.0028 | -0.0035]-0.0020]-0.0004 | 0.0012 | 0.0028 | 0.0043 | 0.0059 | 0.0071 | 0.0087 | 0.0098 | 0.0110 | 0.0126 | 0.0138| 0

(Unit: in)

@ Compensations ® Program compensation for corner radii (proceed after @) (in)

To achieve the correct corner radius dimension on the workpiece, compensate the tool position, using the values listed below for
respective insert styles.

DNMG-SW/-FW (Type J)

i Deviation on Compensate
Nose Radius thcreacé?urger radius by

R0.016 0 0
R0.031 0.0008 | +0.0079
R0.047 0.0039 | +0.0134

(Unit: in)
TNMG-SW/-FW(Type J) TNMG-SW/-FW(Type G, Type F)
Nose Radius| thecamer (COMPEMSae  Nose Radius| e comer (Compensate
R0.016 0 0 R0.016 0 0
R0.031 0.0012 +0.0051 R0.031 0.0008 | +0.0059
R0.047 0.0043 | +0.0142 R0.047 0.0035 | +0.0150
(Unit: in) (Unit: in)
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Il Additional information on offsetting -SW / -FW wiper inserts
@ Compensations D), @ Tool offsets (Compensations for X- and Z-axis)

Why need to offset ? Ex. When using DNMG433

The wiper insert does not provide the exact corner radius. A deviation from the standard nose radius shape as shown below will always occur
when going into a corner. An additional program adjustment is, therefore, required to achieve the correct corner radius or tapered surface
dimension on the workpiece.

Before offset After offset

RS

than nominal raidus)
Q
o

Deviation (smaller
No deviation

= Wiper insert
== Nominal nose radius

A
Wiper nose radius' contour is slightly Wiper nose radius' contour is partially larger than the nominal radius.
smaller than the nominal radius. — No compensations necessary for ID, OD, or face turning.
— The nose radius profile deviates from the Meanwhile, due to these deviations, compensations to the NC program
required corner radius, thus the actual corner are necessary when turning corners and tapered surfaces for the correct
profile will be incorrect. workpiece dimensions.

@ Compensations 3), ® Program compensation for corner radii (proceed after D, @) (in)

Compensation for corner radius Ex. When using DNMG433
Example: to machine a corner radius = R0.079", using insert nose radius = R0.047".

For standard ISO insert: DNMG433-**
Input R0.8 for G2 or G3 (circular interpolation) to

compensate the nose radius deviation. The deviation generated when using the

ISO insert parameters for the wiper insert.
n

Wiper insert Actual corner radius: 0.004

For wiper insert: DNMG433-SW/-FW R 0.079"

Input R0.055"(= R0.031" + 0.013" from the —orminal diug) i i

list) for the nose radius, instead of R0.8, to (=nominal nose radius) is programmed for
te the nose radius deviation the wiperinsert

compensa . ‘€« The actual corner radius becomes smaller than

e the required radius due to the insert radius
deviation.

Corner radius = R0.065"
(R0.079" - 0.013")

Theoretical corner radius shape when R1.2

User's Guide
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Designation system for Insert

Symbol Shape N(ods:g?g(gle Figure Symbol Tolerance (inch)

H Hexagonal 190° O (class) | Gutting point | Thickness (S) | I.C. dia. (IC)

o Octagonal 1350 O A +0.0002 +0.0001 +0.0001

P Pentagonal 108° Q Symbol |Relief angle z *0.0002 +0.0001 +0.0005

s Square 90° [] A 30 Cc +0.0005 +0.0001 +0.0001

T Triangular 60° A B 5o H +0.0005 +0.0001 +0.0005

C 80° c 2 E +0.001 +0.001 +0.001

D 55° D 150 G +0.001 +0.005 +0.001
[] +0.002 ~

E Rhombic 75° E 20° J +0.0002 +0.001 +0.005

F 50° F 25° +0.002 ~

G G-Shapeﬂunga\oy'ssyrﬂbol) 70° D G 30° S +0.0005 +0.001 +0.005

M 86° N 0° +0.002 ~

. L +0.001 +0.001

v Rhombic 350 [] B 110 * +0.005

Y Y-shape (Tungaloy’s symbol) 25° i (o] Others M iggg? - +0.005 igggz -

w Trigon 80° 8 X Special 10'003 i0.002

L Rectangular 90° [ ] N - +0.001 - -

+0.007 +0.005

& 85° q( U | #0005~ | o0e +0.003 ~

B Parallelogram 82° YA +0.015 - +0.01

i Round SN e

© Shape
Note: For rhombic and parallelogram I
inserts, use the smaller nose angle.

[Example]

"TNMG 3
"CCGT 3

Symbol| Hole | Shape of hole b?;‘;ﬁér Shape Symbol Dimensions (in)

N without || \T__] Normal series Small series I.C. Fraction
R |Without - S I e (1.2) 5 0.156 5/32
F Tedes | EX (1.5) 6 0.187 3/16
A e | T (1.8) 7 0.219 7/32
M Cvinerieal| s [P TId 2 ® 0.250 1/4
G Doubie 13 2.5) 0 0.313 5/16
w e stacrsss | weout | (Y] T s 0875 o8
T Countersmc | SM9e | YT BY7Y 4 0.500 1/2
Q With ﬁ;retlydzmgrzg'e Without O 5 0.625 5/8
U Countersink | DouDle- B 6 0.750 3/4
B i i o o B N ! 0875 78
H Comersnc | 19 BYTT] BT 8 1.000 1

c oot s | Without OO (10) 1.250 1-1/4
J Courter sik

X
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ANSI Designation

@ Detailed accuracy

Corner angles larger than 55° i) ® Nc.>te on insert Negative type
Tolerance on inscribed circle dia. | Tglerance on corner height (M) thickness
Inscribed (9 Shape Thickness of insert with o’)l
circle J,KM,N (class) U (class) | J,KM,N (class) | U (class) chpbreaker grooves is
defined as shown to the i
) Positive type
0250 | 10002 | 0003 | 0003 | 0005  HO WO fignt T”V/yp—7
0.375 oORrRO @)
0.500 +0.003 +0.005 +0.005 +0.008 P O
Symbol i
0625 | 10004 | £0.007 | =0.006 | +0.010 | ° E inscribed cirle ()] gmat Tsmar | )
0.750 T D Corner point (in) sarles) serles)
C,E.M - 2 0.062 1/16
1.000 +0.005 +0.010 +0.007 +0.015 ) 15 3 0,094 | 3/32
For angles at 55° (M-Class) (in) = 225 : g: :z ;//:2
Inscribed | Tol inscribed circle dia. . - - - -
"3?&: olerance on |n(?(c:)n edcircle dia. | Tolerance on corner height (M) | Applicable insert shape v 3 6 0.187 3/16
0250 +O 002 +0 004 D U BY5 = 0.219 7/32
0.375 o o 4 - | 0250 | 1/4
0.500 +0.003 +0.006 g - | 0313 | 516
0.625 6 - 0.375 3/8
: +0.004 +0.007 .
0.750 Thickness

@ Thickness

51 F N-JS

Insert hole size chart

Insert hole size

A Symbol |Cutting edge Shape Symbol| Hand Our company's own I.C. Diameter
. symbols showing 1/4 0.089
~RE E lsh R | Right | cutting edge 3/8 0.150
Symbol| Corner radius ap E L Left || conditions. m 1/2 0.203
For details, refer to 0
\") 0.001 - N Neutral page B007. 2 5/8 0.250
0 |0.004]|1/256 g 9/ 0.312
. z 1 0.359
0.5 |0.008|1/128 N 1174 0.346
1 |0.016| 1/64 5/32 0.087
2 [0.031] 1/32 3/16 0.087
13/64 0.110
3 10047 3/64 R 7/32 0.094
4 |0.062| 1/16 " 1/4 0.110
5 |0.078| 5/64 2| 5/16 0.134
E 3/8 0.173 °
6 |0.094| 3/32 /2 0.217 2
7 |0.109| 7/64 L 5/8 0217 | 9
8 |0.125| 1/8 5
[72]
)
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Designation System for ISO Inserts

@ How to decide the insert designation (conforms to JIS B4120-1998, ISO 1832 / AM1:1998)

Sl e N%s:g?g‘gle Figure Symbol Tolerance (mm)
H Hexagonal 190° O (c12ss) |cormer height (M)| Thickness () | I.C. dia. (IC)
0 Octagonal 135° O A +0.005 +0.025 +0.025
P Pentagonal 108° O Symbol |Relief angle ; =0.005 0.025 =0.013
s Square 90° ] A 30 C +0.013 +0.025 +0.025
T Triangular e A B e H +0.013 +0.025 +0.013
E +0.025 +0.025 +0.025
(H 80° C 7°
B e 0 Py G +0.025 +0.13 +0.025
+0.005 ~
E Rhombic 75° D E 20° J +0.005 +0.025 +0.13
F 50° F 25° +0.05 ~
G G-shape tungatoy's symoon 70° /[ G 30° K +0.013 +0.025 £0.13
M 86° N 0° +0.05 ~
. L +0.025 +0.025
v Rhombic 350 D P 11° +0.13
Y  |Y-shape msoysamear|  25° | 7 0 Others M fg'?g i +0.13 18'32 )
. +U. +0.
w Trigon 80° O X Special
= I - N +0.08 ~ +0.025 +0.05 ~
L ectangular 90 [ ] +0.18 - +0.13
S 85° q, y | *013- 013 +0.08 ~
B Parallelogram 82° [/ +0.38 = £0.25
i i SN 2
© Shape
Note: For rhombic and parallelogram
inserts, use the smaller nose angle.
[Example]
[Example] :
— o | _
O Groove and hole S j edge length anc AL
Chip- *
Symbol| Hole | Shape of hole breaﬁer Shape ~ Q L é Q “g ‘g LG dia.
N Without |_| \_I [Symbol | Length |Symbol | Length |Symbol | Length |Symbol | Length [Symbol | Length |Symbol | Length | Symbol| Length [Symbol | Length
R |Without - Single- |9 T 03 [3.97/ 03 |4.0 06 6.9/ 04 |4.8 3.97
- 04 |4.76/ 04 |4.8 08 [8.2/055.8]08 8.3 4.76
F o] B T e L
A o[ weowt | [T T 05 [5.56| 05 |5.6| 03 | 3.8/ 09 |9.6| 06 |6.8 5.56
M Cy“ndrlcal Si_ndglz- Io—l—l—cl FW 06 6 _ — _ _ — —_ — _ _ _ — _ — _ 6
siae
5 hole 1 cubie- — 06 [6.35| 06 |6.5| 04 | 4.3|11 | 11|07 |7.8 |11 112 6.35
: sided 07 |7.94/ 08 [8.1]05 |5.4] 13 [13.8/ 09 9.7 7.94
w o, snge-sce | Wiout | AT YT 88| - -[=]-1=1-1=1=-1T=1=-1=1=-1=1-=-1 8
T Comtersnk | Sn9e | YT P 09 9.525/ 09 9.525/ 09 [9.7 | 06 |6.5| 16 |16.5/ 11 [11.6| 16 |16.6] 16 [19.7| 9.525
@ | with [z [wron | 7] R e e e e B I e R R
40° ~ 60° uble-
U Countersink | "sidaq B 12 [12.7]12 [12.7] 12 [12.9] 08 [8.7| 22 | 22 [ 15 [15.5] 22 [22.1 12.7
B party eyl | witnout | [T7] L] 12 1&';.%75 15 [15875| 16 |16.1] 10 |10.9 27 |27.5| 19 [19.4 151.%75
H ounter sk | Single- il W M et e e et e Bl W
s 0o ar 19 [19.05 19 1905/ 19 [19.3[ 13 | 13 | 33 | 33 | 23 [23.3 19.05
c hole, doubi-sige| V01t O] 2020 = | = = |~ = | <=1 -T-1-T 20
J Gountorsink | DouDle- B 22 (25| 22 [22.6 38 [38.5] 27 [27.1 22.225
X Special 25|25 | = |~ |- |- ||~ |=|—-|=|—-|=]|—-|=|~-] 25
25 [25.4 25 [25.4] 25 [25.8 44 | 443131 25.4
31 [31.75| 31 [31.75] 32 [32.2 55 | 55 | 38 |38.8 31.75
2| |- = - [ === -1=1=-[=1-1=1-7] 3

LO18 tungaloy.com/us

*When MO is included in Designation, the inscribed-circle diameter is metric size.




@ Detailed accuracy for J,K,L,M,N and U classes @ Insert thickness Negative type
For inserts with nose corner angles larger than 55° (mm) ormany of the inserts with
- - - - chipbreaker, the insert height
Tolerance on inscribed circle dia. . wn
Inscribed () Tolerance on corner height (M) o of the cutting edge is lower. In E:::]
circle  |j K LMN (class)| U (class) |J,K,LMN (class)| U (class) Applicapie nsert shape that case, the insert thickness Positive type
outlined in the drawing
6.35 of external dimensions is S ]
9.525 +0.05 +0.08 +0.08 +0.13 H O WO equivalent of “S” in the figure ml
. on the right. -
12.7 +0.08 +0.13 +0.13 .02 90RO Symbol | Thokness
15.875 Y bed ci X1 1.39
+0.1 +0.18 +0.15 027 | g [] Inscribed circle (IC) :
19.05 Corner height (M) 01 1.59
254 +0.13 +0.25 +0.18 +0.38 T A ™ 1.98(1.79)
31.75 cem 1A 02 2.38
3 +0.15 +0.25 +0.2 +0.38 . T2 278
For M-type inserts with nose corner angles of 55° (Shape: D), = 03 3.18
35° (Shape: V), 25° (Shape: Y) (mm) T3 3.97
Inzﬁ'g%ed Tolerance on in(?é)ribed circle dia. Tolerance on corner height (M) | Applicable insert shape ) 04 4.76
6.35 +0.05 +0.11 D /7 05 °.56
9.525 06 6.35
12.7 +0.08 +0.15 07 7.94
15.875 09 9.52
19.05 +0.1 +0.18
S —
+0.05 +0.16
9.525 YL~ @ Thickness

[Example]
6

i

—S T = " Applications Applications
ymbol |Cutting edge Shape Symbol Hand 01(TF) | Precision finishing (Basic selection) | AFW (SWn?Sgr(jt?/gter]lg;grL{tsfnd high feed
R Right TS |Finishing (Basic selection) | ASW (S\,’v?gg;{ig‘e“ﬁggg‘sf‘"d high feed
] Colg(qze%?g)ius F Sharp E L Left TSF Finiéhing (B.aSiC sellection? CB Medjum cutlting .
TM | Medium cutting (Basic selection) | GIV] | Medium cutting of cast irons
00 0.03 N | Neutral | [ THS | Medium o heavy cutiing re- 4 | Medium cutting
02 0.2 E Rounded ( ) TRS | Medium to heavy cutting A | Finishing (Right and left hand)
04 4 N TUS | Heavy cutting B | Finishing (Right and left hand)
0. DM | Medium cutting C |Finishing (Right and left hand)
08 0.8 HRF | Finishing D | Finishing (Right and left hand)
12 12 W.T |Chamfered HRM | Finishing to medium cutting | P | Finishing of Aluminum alloys
’ HMM | Finishing to medium cutting | W | Finishing (Angular type)
16 1.6 R SF | Finishing of stainless steels PSF | Finishing (Positive type)
20 2 s Combination < > ss Finishing of stainless and mild steels Pss rﬁg‘;?ivgi;%ggrt cutting
SM | Medium cutting of stainless steels PS Fg%issi?ii‘;‘gt'y"pg%‘g;‘g‘ ggltetg{%n)
24 2.4 S | Medium cutting of stainless steels PM | Medium cutting (Positive type) 8
28 28 SH ggglwgm to heavy cutting of stainless AL zfﬂﬁn'ﬂ?mmaﬁ?:?g'um cutting of 8
32 30 L SA gt[gerl‘s t-resisting alloys and stainless | BG | Medium cutting (For round inserts) »
. ZF | Finishing and profiling WO | Finishing (Angular type) _6
M E',’é'fs‘ﬂ‘égg to medium cutting and HOICI | Finishing to medium cutting (Parallel) 8
NS |Finishing and profiling 11 |Finishing
NM Elrr:)lfs”mrég to medium cutting and 61 ﬁ:@f‘%ﬂﬁ%ﬁg@ﬁg} and high feed
AS | Small depth of cut and high feed | §1 | Finishing (For KNMX type)
TA | Medium cutting J08,J10| For small lathes
TQ |Medium cutting JS | For small lathes
AM | Small depth of cut and high feed | JRP | For small lathes
FW | Finishing (Wiper type) JPP | For small lathes
sw Finiigging tg medium cutting JSP For small lathes

Tungaloy L019
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Designation system for Toolholders

3 3 3

E Shape £ R p £

) O G ore < 750 S

§ £

5 ./ 91° e @450 S

A £ =

./ 90° = < 3

J sV £

A,C | Clamp-on £ 1009 £

755 = €3 £

Double clamp = K E gX ﬁi/_—e S
("One Double")

Eccentric pin lock c| °® L Al 2|y 80 £

P % |2 ¥ B

Multi-clamp

*mark: Tungaloy’s symbol

Pin-lock

Screw-on E

Taper-lock

ﬁ

Without | Without| Without| Without | Without
=

h°)
'0.01 o
With |Without |Without

F|° Q

© Cutting edge style

C LN

@ Insert shape

S 4w v MO
O
AR

Wedge-on
© Clamping system

(Example)

O Relief angle

of insert
c <> 80° Rhombic 0°

50
70
15°
20°
11°

D <> 55° Rhombic

K /__/ 55° Parallelogram

Tmo o0Omo

R (O Round

S |:| Square

T A Triangular

\'} <> 35° Rhombic

w O Trigon

L020 tungaloy.com/us




ANSI| Designation

R
|
L
)

S = Single wall

pocket construction.

full pocket
construction when
letter position is

Vacant
@ Pocket style

S

10 0.625 | 0.625 | 4.500
12 0.750 | 0.750 | 4.500
64 0.750 | 1.000 | 8.000
66 0.750 | 1.250 | 8.000
16 1.000 | 1.000 | 6.000
85 1.000 | 1.250 | 6.000
86 1.000 | 1.500 | 7.000
20 1.250 | 1.250 | 7.000
24 1.500 | 1.500 | 7.000
32 2.000 | 2.000 | 14.000
No. Width Height Length

@ Toolholder shank size (in)

T

6

© Insert size I.C.

Inscribed
Symbol circle

(in)
0.375
0.500
0.625
0.750

(B R )

User's Guide
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Designation System for External Toolholders

©° = 5
‘é Shape ﬁ H F § f ;:g é
@ © -/ 100° 70 2
5
S S0 29 EE g
>3 o =
A p 2 LMY
A JP ./ 90° = J p £l @ £
o2 &2 foze s - 45° E
i 25 = = =
=E - 3 > =1
8s 25 B 1 £ P glv < |g
75° s ./ 93° s 72.5° S
c Js X 3 < <
(IR 90° % = ° =
. e |5 2 ¢l I3 £l A (ElU) % =
c
é— = In g2 =
o I o 9] 955 < o <
o} 5] agi] D @ £|L / X 100 =]
° 4 | LU ° S | § e R
D JT | | S 5 o 5
: Pl GES R =
: g : | 20 e S
8 §g % £ % 93° :53‘
: s : i g <3 i 3
= = =
S ° ® = e | § S
P - - T N3 5
£ )\t
§ g é L/ ot° £ 63 = No mark: ISO symbol
:L, g T% E3 P *g *mark: Tungaloy’s symbol
g = 91 ."62.5° =

@ Cutting edge style

(Example)

(Example)

il
-l
w
T

|©

@ Hand of tool

H= |

¢ | < 80° Rhombic

D Q 55° Rhombic

K /__/ 55° Parallelogram

R O Round

S D Square

A [~

T A Triangular

\' <> 35° Rhombic

w O Trigon

L022 tungaloy.com/us




ISO Designation

F| 80 .
F | 85* |*MiniForceTurn -Ceramlc
RD |n§en
H| 100 V\{'th
X | 120 dimple
K| 125
@ j M| 150 For ceramic
C|.
P| 170 insert
[T
. Q 180 |
J II R| 200
250
S A | Turning A
T | 300
@ Height: H (mm) @ Width: B (mm) U | 350
Shank size © Holder length @ Added symbol

55 25 M 08 -
20 20 K3

© Insert size

@ Insert thickness

S Insc_:ribed Thickness
ymbol cz::lc;:‘e) Symbol (mm)
g 9.525 S A ’ C / @ 2 3.18 |»
4 e e =
5 | 15875 |ttt B b
6 19.05 In the ISO metric system, edge 3 4.76
. length of inserts is expressed by
8 25 4 L in 2 digits.

User's Guide
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Designation system for Toolholders

© Bar composition

>

Double
clamping

80° Rhombic

55° Rhombic

55° Parallelogram

Round

Square

(9]

Triangular

35° Rhombic

< | Lever-lock ©

Multi
clamping

Steel shank
with oil hole

o | Clamp-on

Screw-on

25° Rhombic
(Non ISO)

@ Bar diameter (in)

Carbide shank with steel
head & oil hole

Carbide shank
with steel head

06 0.375
08 0.500
10 0.625
12 0.750
16 1.000
20 1.250

Steel shank

Metric: The diameter of
the bar is shown in mm.

L024 tungaloy.com/us
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ANSI Designation

3 g lF
Styl g s =
5 i & G < s |2
2

) v =3

3 72.5°
A g

=1y

With | With | With
X c
%é: ﬁ
With | With | Without

\cﬁé\\

90°

B p 2|K| 75
75 =
., 3 95 £ N 0°
c| 2L Y| 80° £
a - A s 0
B 5
D @ gIN @ glz) (B, | £ c 70
45 = -"63° = 93 =
= = D 15°
e o3 1le| <3 ||
60° £ [ - £ | *mark: Tungaloy standard E 20°
-7 = /62-5 3 No mark: ISO standard
- - P 11°
Floyp % 9 s A2 =

O Relief angle

of insert

R 3 - D14

@ Hand of tool

e
C

O Insert size I.C. © Min. bore diameter (in)

Symbol '"SCfib(ﬁg circle Stream Jet Bar
= D14 | 14/16 (20.875)
3 0.375
4 0.500
5 0.625
6 0.750
L
N Neutral

User's Guide
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Designation System for Internal Toolholders

A
o2
Qo6
3 E
As
[¢)
P (]
- =
8 9
T [
]
3 o
M S
c
=2 S
=]
55 2
[5} (/)

O Clamping system

C <> 80° Rhombic

D | <> 55°Rhombic

K | // 55°Parallelogram
R O Round

S |:| Square

T A Triangular

Vv <> 35° Rhombic

Y | <o 25 promic

W O Trigon

O Insert shape

©® Bar composition

® Bar diameter

i
S T

Toolholder length (mm)

L026 tungaloy.com/us

(3)
A Steel shank Bar diameter is F 80
with oil hole shown in mm. G 920
E Carbide shank with steel H 100
head & oil hole J 110
c Carbide shank K 125
with steel head L 130
M 150
S Steel shank
P 170
Steel shank reinforced Q 180
T with carbide plates
(“Tsuppari-Ichiban”) R 200
JS J series Steel shank e 250
T 300
U 350

LF




ISO Designation

Note P
*mark: Tungaloy standard
No mark: ISO standard

60° >

Q

U P 0i2! | :-DJ40

X Special

5[ o |} ) @2 |t
- =
@ 5 G ./ 91° £ . 45° =
= =
- Vv ’<j 8
> ./ 91° ~72.5° s
= e
90° £ < < =
2y %:5 Zlu 93°i B 7
S93° = il =
3 . =X | 100° s B
s| 53 |ix| =B EX| ol £ .
. 3 95° £ . £
c| o 3 §L /| lllE Y| sy g . (
D (:S E N V4 (g g \0;/
- 45° § 93° §
E E
s ]
S
=

o

o\ |2

& 2
With | Without | Without

e | I — | O —|

® Min. bore diameter (mm)

Stream Jet Bar | Tsuppari-Ichiban
D140 o014 D14 ol4

@ Oil hole

For M, S, & C types

conformed to ISO Only “Tsuppari-

Ichiban” holder

R
S T C
o B
“In ISO metric system, a two digit number
indicates the edge length (L) of the insert
L to be used in mm.

If the insert thickness is different for the
same edge length, add the thickness
symbol (S) (two digit number).

In above example, TPOO110200

User's Guide
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Designation System for CBN / PCD Inserts

Il CBN Insert

T 2 QP - CNGA120404 -L

o) Number © Type © 1SO symbol @ Special feature & chipbreaker

of corners n " "
qp | Flatbrazed Witgigut, | Sigcard cutting SP_ | S ur)
e inserts
yP F Sharp edge -HP | with chipbreaker
QS | WavyJoint - EESSe -HS | with chipbreaker
-LF Lower cutting force, -HF With chipbreaker

superior sharpness
Excellent crater wear ; i
© “T” means 10 pieces per package. -LC | Sistance -HM | With chipbreaker
Excellent fracture ; ;
'H’ HC resistance w With wiper

-E Lower cutting force WL | With wiper

For smooth machining with
LT lower cutting force

Regrindable type
INGA 330.5 - QBN
|
(1) (2]
© ANSI symbol @ CBN inserts

For TUNGCUT 0 N 200 - 020 -S

(5) Corner radius:
RE (mm)

© Number of edge © For use (4) &%ve width

S | Single corner G | Grooving N | Non breaker

T | Turning*Grooving H | High feed

Without |Lower cutting force
Standard cuttin
-S, -SR edge o

-H Excellent fracture
resistance

S - QBN

For XG R/L

63 15

: Hand of G idth C [s[{VEH :
P gc;(r_?;:gvmg tool o Iné;';rto (3) (n:cr:sve ol (4) Rgr("nf&;a US @ CBN inserts
Left
R | Right 15 15
For TUNGTHREAD
1 QP - -SP
(2

@® Thread profile § @ ggr(r::rl;‘l)'adius:

o Internal/

Number of
(1) External

corners

A Type @ Hand of Insert

Flat-brazed type
inserts

External

© Special feature & chipbreaker
Standard cutting edge

(TungThread)

L028 tungaloy.com/us




Il PCD Insert
Regular type

QP - CCGT 32.50.5 -NS

Number of ©® ANSI symbol @ Special feature & chipbreaker
corners i
Flat-brazed type inserts

-NS | With chipbreaker

Regrindable type

TPGW 21.51 DIA

© ANSI symbol @ PCD inserts

For ouaJd&uT

JX D X 12 R 20 F

For grooving tool @ Chipbreaker style
JSXX-type

O Insert size (mm) @ Special feature & chipbreaker

@ Groove width (mm)

Sharp edge

X |General purpose

@ Application

25 2.5

D Turning and
deep grooving

@ Hand of Insert

R g |

User's Guide
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CBN Inserts

I Edge preparation specifications
CBN inserts with special edge preparation specifications are made to order. Refer to the following description.

| Designation system for edge specifications |
Example: Negative land width: W

Negative land width: 0.13 mm
Negative land angle: -25°
With R-honing

S 0 1 3 2 5 gﬁglzt:i‘a’te fand <R-honing

Shape Negative land width: W Negative land angle: o Relief face

T ... Chamfered

S ... Chamfered + R-honing
E ... R-honing alone

F ... Sharp edge

-

Rake face

@ Standard edge specifications

Grade BXA10 | BXA20 | BR35F | BXM10 | BXM20 | BXC50 | BX310 | BX330 | BX360 | BX380 | BX470 | BX480 | BX910 | BX930
Negative insert S01325 | S01325 | S01325 | S01325 | S01325 | S01325 | S01325 | S01325 | S01325 | S01325 | T01315 | S01325 | S01315 | S01315
Positive insert S01325 | S01325 | S01325 | S01325 | S01325 - S00515 | S00515 | S00515 - T01315 | S00515 | S01315 | S00515

Il 5 edge preparation options covering various hard turning

@ Edge preparations turning applications @ Selections of edge preparations
Negative land angle — Large Allows you to select the most suited types of edge prep
- for your applications
'_(Ej Problem Solution
2 Generates LF
% burrs (S00515)
2 LF - LC —
g Generates L
% SR flank wear (S01315)
L Standard ) Standard
SR (S01325) Generates LC
crater wear (S00535)
) . H EEErTErT——
° HC Generates H, HC
8 fractures (S01835)
< BXA10, BXA20, BR3SF inserts

@ Cutting loads
The -L and -LF provide reduced cutting loads over the standard edge prep type

350 M Cutting (tangential) force
300 educec maReduced I Radial force
= 250 SN D /0 Feed (axial) force
=1
8§ 200
2 150 Insert : 2QP-CNGA 432
f;) H Workpiece material : 4140 (Alloy steel, 60HRC)
100 Cutting speed : Ve = 328 sfm
50 | Feed :f=0.012 ipr
Depth of cut :ap = 0.008"
Standard L -LF Coolant : Dry
(S01325) (S01315) (S00515)

L030 tungaloy.com/us




® Flank wear
The -L and -LF provide reduced flank wear over the standard edge prep type

0.006
-®- Standard

5 - L

C=o004 [ tF

< x

§ g Insert : 2QP-CNGA 432

jol H Workpiece material : 4140 (Alloy steel, 60HRC)

< 0002 Cutting speed : Ve = 427 sfm
Feed :f=0.006 ipr
Depth of cut :ap =0.008"

0 : ‘ ‘ : Coolant - Wet
0 10 20 30 40 50

Cutting time (min.)

Il Relationship between negative land angle and tool life in interrupted turning

300

Insert : TNGN 331 QBN BX270
Edge preparation -0+ R-honing
/‘IP/. Workpiece material : 4140 (Alloy steel, 60HRC)

N
o
=]

Tool life (%)

I ’ Cutting speed - Ve = 328 sfm
. Feed :ap=0.01"
Depth of cut :Dry
§/{/X Coolant

055 20° —2° —30° -36° a0
Negative land angle

o
=]

eFor interrupted cutting, large negative land angle is favorable to minimize fracture.

Il Wiper insert

® A finishing edge (wiper edge) is formed at the point of intersection
between corner radius and straight cutting edge.

Wiper edge geometry

¢ Effect of wiper edge

@ Doubles the productivity = Reduced machining time
The wiper edge can double the feed rate and moreover does not deteriorate
the surface roughness. (Note: Feed rate: *f < 0.3 mm/rev)

@ Superior surface roughness = By integrating roughing and finishing into one
process, productivity can be increased.
Compared with conventional inserts only with corner radius, surface roughness ‘ '

. ) : «—— | Wiper edge

can be improved with the wiper edge.

Bl Profiles of surface roughness

Sectional profile of surface machined
with conventional insert
Removed /

Rz
\
\

. Sectional profile of surface
When machining machined with wiper insert | When machining
with wiper insert

with conventional
insert

[0}
. . o
B Recommended toolholders for wiper inserts =
Q)
2QP-CNGA 43* FW ‘ 3QP-WNGA 43* FW 2QP-DNGA 43*-WJ | 3QP-TNGA 33*-WG K]
p—
End cutting o o ° 3
angle 95 93 91 S
ATGNR/L**3-A
ACLNR/L**4-A AWLNR/L**4-A ADJNR/L**4-A -
External ATFNR/L**3-A
toolholder DTGNR/L**16
DCLNR/L**12 DWLNR/L**08 DDJNR/L**15
DTFNR/L**16
Internal ™ o o, ok ok
toolholder A**-ACLNR/L4-D... A*-AWLNR/L**4-D... | A**-ADUNR/L4-D... A**-ATFNR/L3-D...
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CBN Grades
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H CBN series for hardened steel and hard material

B Application area Necessity of CBN grades @ Features of CBN grades for ma-
The condition Material is- chining hardened steel and other
g 65 - {Leecsvs()sﬁ(ry to cut Hardness of tool > Hardness of tool X 3 | hard materials
z @ Hardened steel (60HRC) —700 Hv @ Cemented carbide —1600 Hv Fracture
§ 60 |- @ CBN (BX360) —3300 Hv resistance
% Relation of CBN grain size, surface roughness, and cutting speed E’
8 55 Ceramic [Fine-grained CBN] [Rough-grained CBN] a
3 o
o | 9] Wear re-
()
g ” .“ O ' < sistance
S 45| Coated / Cermet . “ ‘ ..‘ ‘ 1
3 ¢ e ®» [ ‘ _— 100
' — 1-2um 4-8ym CBN content
Continuous H ehrEupted - m?:r\%pted g‘r;erpggzﬂ?t?:gce%l;:rovided with :ﬁ’;ﬁ;}g?ﬁ‘,’,‘ﬁf CBN. CBN particles Fewer CBN content => Increasing wear resistance
Cutting mode Good surface roughness Allows high speed machining Much CBN content = Increasing impact resistance
B Basic selection of CBN grades in machining of hardened steel and hard material
® Coated CBN grades ® Uncoated CBN grades
BXA10 For continuous and light interrupted cutting BX31 0 For high speeds / Priority on wear resistance in continuous cutting
BXA20 For general purpose, BX330 For medium speeds / Priority on surface quality
less than Vc = 590 sfm BX360 Forlow t gi 4s/G | de with
) or low to medium speeds / General purpose grade wi
BR35F For Interrupted cutting excellent fracture resistance
BXM10 For high speeds cutting BX380 For low to medium speeds / Priority on fracture resistance
in heavy interrupted cutting
BXIMI20 For general purpose,
more than Vc = 590 sfm
B Application area of coated CBN grades
. . . ( )
@ Continuous cutting @ Interrupted cutting
Co Co
BXM10 5 BXM10 2
c t —
3 Continuous = Lightly
o 660 - BXA10 B cutting g 200 - BXA10 _ interrupted
> ° ( )
° o}
o n i 4
2330 BXA20 @ 100 BXA20 BR35F |\~
2 £ —
= g Interrupted
3 0 5 : : © 0
0.006 0.012 Light < Interrupted — > Heavy
Feed (ipr)

l Effects of Coated CBN grades

: @ Protect CBN from oxidation wear
- Coated on hard CBN Since the coating layer intercepts air, oxidation wear of » Improved resistance

CBN can be prevented.
Hardness: to flank wear
it CBN > Coating layer

@ Peeling of coating layer can be prevented
Hard and deformation resistant CBN is excellent substrate
material.

l Effects of coolant in machining of hardened steel

® Continuous cutting @ Interrupted cutting‘ g

( { & @ In continuous cutting, wet
P ‘ Y ) ( ‘ Cutting conditions \ 4 . . . g,
.,E 0.004 \ @ Workpiece material: Chromium Cuttlng IS superior to dry
o DV /ﬂ - 15 iz molybdenum steel . . . .
o 0003 et Continuous = (4140), 60 HRC Heavy in- cutting in tool life for wear.
Z // cutting E @ Cutting speed: V/c = 328 sfm terrupted ) )
5 0.002 Cutting conditions 2 10 © Depth of cut: ap = 0.001" @ In interrupted cutting, dry
= . N . . = 10 - fo i . . .
; bo01 Smovmsenimaea | g © Feed: 7= 0006 ir cutting is superior to wet
[ - hd (JIS SCM415), 60 HRC = ‘ H H B
B | ot s s 5 ‘ — cutting in tool life for
c 0.0008— ® Depth of cut: ap = 0.010" t fracture.
u_:‘.s BX330 @ Feed: f=0.004 ipr BX360 2.5

. \ : . . \
10 20 30
Dry Wet

Cutting time (min)

L032 tungaloy.com/us




CBN series for sintered metal

W Application area @ Valve seat @ Valve seat BX470
@ Ferrous Sintered metal (Plunge cutting) (Traverse cutting) Priority on burr preven-
980 400 400 tion and surface finish
g g 330 — g 330 —
£ 3 £ BX480
o ) o BX470 Priority on wear resistance
> BX480 = BX470 = and versatility
5 ° o BX330
490 — BX470 9 9
o} Q 160 [~ Q 160 [~
) 7 0
o o o
£ £ £
= = =
5 SMF40X0 series material (JPMA standard) 5 5
O | ) O &)
0 L 0 L
55 60 65 300 300
Hardness of workpiece material (HRC) Hardness of workpiece material (Hv) Hardness of workpiece material (Hv)
I Features of @ Machining of sintered metal with hard particles @ Features of BX470 and BX480
- . 0,
BX470 and BX480 Conventional grade BX470 / BX480 CBN content: 95 vol%
Hv = 4100 ~ 4300
Hard particle —/ Chinder  © cBN grain The world highest CBN content as
Binder phase are selectively worn away by hard particles. By increasing CBN content, wear Of binder layer is suppressed. a commercially available material.
= Wear proceeds with falling-out of CBN grains, E>Improved wear resistance
B BX480 (Facing of gears) .BX470/ BX480 Tool fallure after machining sintered metal WBX470 (Tool life criterion: Burr occurrence)
980 600
2 Ve = 8205 sfm
% 820 ”
o Q
& 660 % 400
1:‘% 490 | Ve=394 sfm e
E 2
5 330 Conventional | . & 200 — —
3 race I ¥ Aft h €
g risprsciors | SRS | 2
2 0
Conventional grade BX480 BX470 BX480 Competitor A Competitor B
Cutting conditions Cutting conditions Cutting conditions
@ Workpiece material: Sintered metal (> HRA60) @ Workpiece material: Sintered metal (> HRA60), Nitriding, @ Workpiece material: Ferrous Sintered metal
@ Insert: DCMW11T308 Hard particles included @ Cutting speed: Vc = 328 sfm
@ Depth of cut: ap = 0.008" ~ 0.020" @ Cutting speed: Vc = 361 sfm @ Depth of cut: ap = 0.006" ~ 0.012"
@ Feed : f=0.008 ipr @ Depth of cut: ap = 0.006" @ Feed: f=0.003 ~ 0.010 ipr
@ Coolant : Water soluble type @ Feed: f=0.004 ipr @ Dry and interrupted cutting
@ Interrupted cutting @ Coolant : Water soluble type

@ Interrupted cutting

@ CBN series for grey cast iron and ductile cast iron

W Application area @ FC Solid coated CBN grades
sso @FCaNd FCA(IS) | ®FCD (JIS) BX480 Area for
- General purpose, first choice 6560 nishing Area for roughing
= grade. = Conventional
£ £ cen
rades H
2 BX480 2 jom0} ceemeordes | BXC90
> > . . .
3280 One-piece solid
E BX930 E 3280 structure
8_ 23001 - Dedicated grade for machining 8_ - Applicable for small
@ BX930 BX930 ductile Cast iron @ to large depths of cut
2 660 2 1640
£ £ T505, T515 (Coated carbide)
(@) Continuous ——= Interrupted [FCD400 -» FCD700 O 0 0.639 0,679 0_1'15 0,1'57
Depth of cut (i)

Max. flank wear width

B Machining of cylinder liners (Machining example of BX910) M Tool life comparison in machining of disc brakes
.V\éeoa‘r)(\évsifjth after machining ~ @Tool failure after machining 120 pcs. 2000 o
— 7 Il Bxc90 2
= - :
j2} .
T
0.016 BX910  Competitor § 1200 Ceramic _g
2 ) "
£0.012 ) - ] Cutting conditions (7]
% Cutting conditions é 800 @ Workpiece material: Disc rotor 2
£ 0.008 @ Workpiece material: NG < (IS FC250)
Q Cylinder liner (Spin casting) < S 400 @ Insert: SNGN 120412 BXC90
0.004 Machining type: Finish boring 3 . @ Depth of cut: ap = 0.028"
' @ Cutting speed: Vc = 3,281 sfm § o LI : (F:%eodlérthD?';/OM ipr
0 @ Machine: Special purpose machine 990 1640 2630 3280 @ Tool life criferion:
BX910 Competior @ Coolant: Wet Cutting speed: Ve (sfm) Conditions of finished surface

BX91 0 For machining cylinder liners
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PCD grade, DIA series

Expanded product line allows DIA tools to -
be applied to wider workpiece materials @‘ w
and cutting conditions. -
L J
===

Il Features and applications (Physical and mechanical properties)

. 5T _._'6_'- A Pt leme ey i B N
Super fine grained grade. Fine grained grade. High purity grade for
Property Excels in surface finish. Excels in surface finish. General purpose grade hard materials
Approx.
o%zj':mj?:d <1 5 13 28
um)
Hardness 10000
(v | 8500 — (Harden
We
resistance — Higher
Grindability
(Cis® | Better —
sharpness)
ll Cutting performance (Wear resistance)
When machining aluminium alloy: ~ Gontinuous external turning When machining FRP: Face milling

= 0.0020} ® Workpiece material: _ 0.008 @ Workpiece material:

% ' 10 % Si, aluminum alloy i . ;‘"“”'f“": Fiber reinforced plastics (FRP)

S 00016 @ Insert: SPGN120308-DIA £ e seomere @ INsert: SFON42ZFN-DIA

g 0.0012}- [ ] Toolholder: C§BPR2525M4 : 0.004 o 5 ' @ Milling cutter: THF4408RIA

5 0.0008| : '(:)ut’gn? S%eg& Ve = 1,640 sfm H ° @ Cutting speed: V; = 3,091 sfm

= 00004 @ Dopth of cLit: p - 0.020" L iz~ @Feed:f=0004ipr

g o @ Coolant: Dry cuttin Cutting time (min) © Depth of cut: ap = 0.059
DX110 DX120 DX140 DX160 i 9

@ Cutting time: 30 min ® Coolant: Dry cutting

l Grade selection guide Complex shape

tools

DX120

Ideal for machining
hard materials
Suited for machining
bi-metal

Good electrical discharge

First choice machinability

Excellent finish

DX110

(ex.aluminum+cast

High speed ma- iron) components

High wear resis-
tance

Suitable for finishi chining

uitable for finishing - >

aluminum alloys and High diamond content compared DX140 DX160
copper alloy to DX110. Suitable for high-speed

machining

Il STANDARD CUTTING CONDITIONS

Grade
DX110 DX120 DX140 DX160

Feed
f (ipr)

Cutting speed
ve (sfm)

Depth of cut

ISO
ap (in)

Workpiece material

Aluminum alloys (Si < 12 %) @) O @) 4921(3281 - 8202) 0.020(0.002 - 0.079) 0.004(0.002 - 0.008)
Aluminum alloys (Si = 12 %) O O O O 1969(1312 - 2625) 0.020(0.002 - 0.079) 0.004(0.002 - 0.008)
Copper, brass O O 2625 (1640 - 4921) 0.020(0.002 - 0.079) 0.004(0.002 - 0.008)
Phosphor bronze O O O 1312(984 - 1640)  0.020(0.002 - 0.079) 0.004(0.002 - 0.008)
. Carbon, graphite O @) O 1312(984 - 1640) 0.020(0.002 - 0.079) 0.004(0.002 - 0.008)
FRP O O @) 2297(1640 - 3281) 0.008(0.002 - 0.020) 0.002(0.001 - 0.004)
Plastics O O O 2297 (1640 - 3281) 0.008(0.002 - 0.020) 0.001(0.0004 - 0.002)
Cemented carbides @) (@) 49(33 - 66) 0.004(0.002 - 0.008) 0.001(0.0004 - 0.002)
Green ceramics O (@) 427(328 - 492)  0.020(0.002 - 0.079) 0.002(0.001 - 0.004)

L034 tungaloy.com/us
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Fundamentals of screw threads

@ Relationship between lead, lead angle and pitch

1. Lead is the axial distance a screw advances in one rotation. In single start
screw, the lead is equal to the pitch.

2. The inclination angle of a threaded groove is called lead angle. In screws
of the same diameter, the lead angle increases as the pitch increases.

3. The side face of a completed thread groove is called flank. The distance
between the crest and the root is called thread height.

Thread angle

Pitch P (large)

Lead angle
(large)

Lead angle (small)

® Single and multi start thread

1. The single start thread has a single groove. Two start thread or three start
thread has two grooves or three grooves respectively.

2. The pitch of multi start thread is the distance of adjoining groove.

3. When viewing the section of the multi start thread, the pitch is same as that
of the single start thread. The lead of the two or three start thread is twice
or three times the pitch. The multi start thread is mainly used for trapezoidal
threads.

® Tolerance class of threads

Tolerance classes of screw threads are expressed as follows:
Metric coarse external thread: 6h, 6g Metric coarse internal
thread: 5H, 6H (former JIS first class) are generally finished by grinding.

These classes are ranked with tolerances of thread diameter, For example, M8-6g means metric coarse external thread of

pitch, thread angle, etc. For fastening applications, 6H- and 6g tolerance class.

Lead

Pitch

Two start thread

6g-class (former JIS second class) threads, manufactured by
cutting or rolling, are generally used. 5H- and 4h-class threads

I TAC threading insert
@ Difference between full-profile and partial-profile insert

Full-profile insert

In the full-profile insert, the major diameter of the thread is fin- thread as shown in Figure below, these portions must be fin-
ished by the profiled finishing edge as shown in Figure below. ished by another tool later.

Therefore, about 0.1 mm of finishing stock must be left on the Full-profile insert could produce no burr and good thread by the
outer surface of the workpiece before threading. In trapezoidal profiled finishing edge.

threads, since slants of 15° to 30° are left on the crest of the

Partial-profile insert Full-profile insert When machining trapezoidal threads:
| | N Thread Trapezoidal thread
AN /) \ / _ A Thread height
2 Full-profile o o
Partial-profile [ Crest (finished | | Surface turned %x 3 ey Crest (finished 15° ~ 30 -
insert in preceding in preceding £ 8.1 with threading Portion to be
operation) operation Lac insert) finished later

Partial-profile insert For example

Partial-profile inserts can not be used for finishing of the Designation Pitch (mm) TPI Insert radius

crest, but can be applied to a wide range of pitches. RE (mm)
16ERAG0 05~15 48 ~ 16 0.06
16ERG60 1.75~3 14~ 8 0.22

Corner radii of inserts are fitted to the thread of the smallest pitch.

® Difference between external and internal use inserts
In full-profile inserts for metric and unified threads, the corner radius and thread height differ from those for the external and internal use insert re-

spectively. Therefore, the right hand insert for external use and the left hand insert for internal use are not the same tool. g
Since the rake angles of toolholders are -10° for external toolholders and -15° for internal toolholders, the external / internal toolholders can not be 8
used for machining internal / external thread. e
In Whitworth thread, though the external thread and internal thread have the same thread form, the external and internal toolholders are incompatible 5
because of the different rake angle. 8
For example

Desianation Applicable Insert radius R | Thread hight Rake angle of

9 inserts RE (in) (in) holders
16ER20ISO External 0.010 0.060 -10°
161L20ISO Internal 0.006 0.051 -15°

Tungaloy L035
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Shim replacement method of ST-type tools

I Compensated lead angle of tool and tool relief angle

When the pitch is large or the screw diameter is small, the
lead angle becomes large and the effective relief angle on the
advance flank side g2 becomes small. In particular, this will
cause shorter life of the insert in the case of trapezoidal screw
with small flank angle. It is ideal without any interference for the
thread cutting insert to have an equal relief angle on both right
and left. Replace the shim so that the rake face of insert faces
the thread groove direction (that is, g = Bs).

Calculating the thread lead angle

The thread lead angle is calculated as follows:

: Thead lead angle
B = tan-'(£ /nd) = tan-'(nP/nd)

: Lead
. No. of threads
: Pitch
: Pitch diameter

Calculating the relief angle of tool

Q U3I &®

The relief angle p1 is calculated as follows:

p1 = tan-1(tanf-tana)

The o of a standard toolholder is 10° for external threading
and 15’ for internal threading.

Included angle 9 Bi
26 External threading tool | Internal threading tool
60° 30° 5.8° 8.8°
55° 27.5° 5.2° 7.9°
30° 15° 2.7° 4.1°
29° 14.5° 2.6° 4°

Accordingly, the effective relief angle is calculated as follows:

B : Thread lead angle

ﬁz - /31 +ﬁ3 _ﬂ B, : Effective relief angle of tool

B, : Compensated lead angle of tool

In other words, 8, = 8, when the thread lead angle is equal to the
compensated lead angle of tool. Namely, the relief angle of the tool itself
is equal to the effective relief angle. If the wrong compensated lead
angle is used, B, > f3,. The effective relief angle becomes smaller and
cause the interference between the frank side of insert and the
thread groove. Therefore, carry out compensation of the lead angle
so that the following range is obtained:

x1°  when the thread angle is 60° and 55°
0.5’ when the thread angle is 30° and 29°

Thread angle
Pitch P (small) = lead

Pitch P (large)

Thread height

Lead angle
(large)

Lead angle (small)

44

Toolholder

Thread
groove

N

Compensated
lead angle of | ,
tool fi3 Q

N A\"\\ /M
WL

Pitch
diameter d
Small clearance Insert
(Possibility of
interference)

|-l cross section

od (Pitch diameter)

|

)

)@

(O

30

2

<

Standard ~ Compensated Standard Compensated

Compensation of lead angle for shim less internal toolholders

When using internal threading toolholders without shim, the above-
mentioned method can not be applied for lead angle compensation.
Therefore, special toolholders for large lead angles are available as

shown below. The final figure of the designation (-2 or -3) indicates 2°
or 3° lead angle to be used respectively. For the toolholders without
these figures, please check GAMP of toolholders by catalog.

©2

~

SNR0016M16

SNR0016M16-2

SNR0016M16-3
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Type of shim and compensated lead angle of tool

The designation of the shim Cgr?;?eesngﬁzengllfsgd -2° -1° 0° 1° 2° 3° 4°
and compensated lead angles Shim 0dd-es | LO-99 | OO0 | IO Ood-2 | Odd-s | OOc-4

of tool are shown in the table.

H Toolholders and applicable shims

Shim replacement method of ST-type tools
Screw-on / clamp-on dual toolholders

Note: The last numeral of the shim designation is the compensated lead angle.v

Clamp-on type toolholders

Toolholder designation

Shim

L

CER/L LIOJOOCI 16-T AE16-] AN16-]

CER/L OO0 22-T NXE22-[] NXN22-[]

CER/L OO 27-T NXE27-[] NXN27-[]
CER/L JJOOICI16DT AE16-LIDT AN16-LIDT CNR/L OO 16 AN16-[] AE16-L]
CER/L IO 22DT GXE22-CIDT GXN22-CIDT CNR/L OO 22 NXN22-[] NXE22-[]
TCNR/L OO 16DT AN16-CIDT AE16-0IDT CNR/L OO 27 NXN27-[] NXE27-[]
TCNR/L CJOICIC] 22DT GXN22-CIDT GXE22-LIDT B-CER/L[ICIC116 AE16-] AN16-[]

Note: Standard shim is AE16-1DT or GX22-1DT. Other types are optional.

Note: Standard shim is JOOOC-1. Other types are optional.

I Shim selection guide for screw-on / clamp-on dual ST-type tools

Need special toolholders

]
| |
™ o A AE16-4DT AE16-3DT AE16-2DT
6 2 O 0 L AN16-4DT AN16-3DT AN16-2DT
B A 7S B e GXE22-4DT GXE22-3DT GXE22-2DT
S R Y Ay A S R B R s b R GXN22-4DT GXN22-3DT GXN22-2DT
l | | | | | | | | | | | c
g 4 ARy 0K g_ @ List of exchangeable shims
% 3l 1,,3, ;,,,f, ‘St;nd‘ard‘sh‘im ‘,,f”,f”f,, 8 g Designation |D30| Designation |D30| Designation |D30|Designation
£ v/ [AT6-1DT 410 £ B3 =4° AE16-4DT | ® |AN16-4DT | @ |GXE22-4DT | @ |GXN22-4DT | @
21T |exee-10T T2 E B3=3° |AE16-3DT | ® |AN16-3DT | ® |GXE22-3DT | @ |GXN22-3DT | @
1AL | (Used for both externall 1 1, ) & B3=2° |AE16-2DT | ® |AN16-2DT | @ |GXE22-2DT | @ |GXN22-2DT | @
' 1+ 1 1 |andinternal) ! 3 = 1°Standard shim| A16-1DT. ® [A16-1DT @ |GX22-1DT @ |GX22-1DT N
0 50 B3=0°  |AE16-ODT | ® [AN16-0DT | @ |GXE22-0DT | @ |GXN22-0DT | ®
Pich diameter (od) B3=-1° [AE16-99DT | ® [AN16-99DT | @ [GXE22-99DT | ® |GXN22-99DT | @
B3 =-2° AE16-98DT | ® AN16-98DT | @ |GXE22-98DT | @ |GXN22-98DT | @
* For the multi start thread lead (multiplied by the pitch Applicable CER--16DT CEL--16DT CER--22DT CEL--22DT
and No. of threads) toolholders | TCNL--16DT | TCNR--16DT | TCNL--22DT | TCNR--22DT

I Shim selection guide for clamp-on type ST-tools

Need special toolholders

7 I ]
» ol /el 1 EE AE16-4, AN16-4 AE16-3, AN16-3 AE16-2, AN16-2
R ARy NXE22-4, NXN22-4 NXE22-3, NXN22-3 NXE22-2, NXN22-2
s|_d b NXE27-4, NXN27-4 NXE27-3, NXN27-3 NXE27-2, NXN27-2
- v A 2
E 4 ”f’ iy f"f"’f"f’”f"f’”f”f’”f”f”’f”f’"ﬁ ?g @ List of exchangeable shims
g 3| 1773, ;,,,f, ‘Sta‘nd‘ard‘ sh‘im ‘,,i,,,i,,i,,_g g Designation| D30 |Designation| D30 [Designation | D30 Designation | D30 |Designation | D30 |Designation D30
T ) : ! : : A16-1 : : 410 = B3 =4° AE16-4 | @ |[AN16-4 | @ NXE22-4 | @ |NXN22-4 | @ |NXE27-4 NXN27-4
WA | Nxeze-1, nxnez-1 12'; p3=3" |AE16-3 | ® |AN16-3 | @ [NXE2-3 | @ [NXN22-3 | @ |NXE27-3 |  |NKN27-3
WA NxErt 271 |t dpa B | B3=2°  |AE16-2 | @ [AN16-2 | @ [NXE2:2 | @ NXN22 | @ |NXEZT-2 |  NXN2T-2 o
o 83 = 1°Sendardshin|[A16-1 | @ |[A16-1 | @ [NXE22-1 | @ [NXN22-1 [@ [NXE27-1 [@ [NXN27-1 (@] ©
— 5‘0 — ‘1 60 — ‘1 50 p3=0° AE16-0 | @ |AN16-0 | ® ‘NXE22-0 @ NXN22-0 | @ |NXE27-0 ‘NXN27-0 8
Pich diameter (od) B3=-1°  |AE16-99 | @ |AN16-99 | @ \NXE22-99 @ |NXN22-99 | @ |NXE27-99 \NXN27-99 1%
B3 =-2° |AE16-98 | @ |[AN16-08 | @ |NXE22-98 | @ |NXN22-93 | @ |NXE27-98 NXN27-98 §
« ; - . . CER--16T |CEL--16T CER--22T | CEL--22T | CER--27T | CEL--27T D
T o oyl start jhread lead (multilied by the pitch t’*pp"cab'e CNL-16 |CNR-16 | CNL-22 | CNR-22 |CNL-27 | CNR--27
oolholders |5 cER .16 |B-CEL--16
@ : Line up
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Infeed per Pass and Number of Passes

B 1ISO metric full-profile inserts (for external) W I1SO metric full-profile inserts (for internal)

Pitch |05 (075 1 |1.25|15(1.75| 2 |25| 3 |35 4 |45| 5 |55/ 6 Pitch | 05075 1 [125/15(1.75| 2 |25| 3 |35| 4 |45| 5 |55/ 6
Ht";]i?;‘atdﬁ 0.32|0.47(0.63|0.79]0.95|1.11|1.27|1.58| 1.9 |2.21|2.53(2.85|3.16|3.48| 3.8 Hﬁi?;‘;dm 0.29]0.43|0.58|0.72(0.87|1.01|1.16 | 1.45|1.74|2.03 | 2.32|2.61| 2.9 |3.19|3.48
T°t:f' gjtpth 0.42|0.57|0.73|0.89|1.05(1.21|1.37|1.68| 2 |2.31|2.632.95/3.26|3.58| 3.9 T°‘:1! gjtpth 0.39/0.53|0.68|0.82(0.97|1.11|1.26 | 1.55|1.84|2.13|2.42[2.71| 3 |3.29|3.58

1{0.15/0.18]0.25(0.25| 0.3 | 0.3 | 0.3 | 0.3 |0.35/0.35| 0.4 | 0.4 |0.45/ 05 | 0.5 1(0.08| 0.1 [0.14]0.15] 0.2 | 0.2 | 0.2 |0.25/0.25| 0.3 | 0.3 |0.35(0.35| 0.4 | 0.4
2(0.12|0.12| 0.2 | 0.2 |0.25]0.25(0.25|0.25| 0.3 | 0.3 |0.35|0.35|0.35(0.35| 0.4 20.07|0.090.13|0.13{0.16|0.18|0.18|0.22 |0.22| 0.25| 0.25| 0.25|0.25 | 0.25 | 0.25

3| 0.1 |0.12/0.13]0.15| 0.2 | 0.2 | 0.2 |0.25/0.25/ 0.3 | 0.3 | 0.3 | 0.3 | 0.3 | 0.3 3/0.07|0.08/0.11|0.12|0.14|0.16|0.17| 0.2 | 0.2 |0.22|0.22|0.22|0.22| 0.22|0.22

4[0.05| 0.1 | 0.1 |0.14{0.15]0.16| 0.2 |0.23| 0.2 |0.25|0.25|0.25|0.25|0.25|0.25 4/0.06|0.08| 0.1 |0.11{0.12|0.14|0.16|0.18|0.18| 0.2 | 0.2 | 0.2 | 0.2 | 0.2 | 0.2

5 0.05/0.05| 0.1 | 0.1 [0.15(0.15| 0.2 | 0.2 |0.21] 0.2 | 0.2 |0.25(0.23|0.25 5/0.06|0.070.08| 0.1 {0.12]0.12(0.14|0.16|0.16|0.18|0.18|0.18| 0.2 | 0.2 |0.19

6 0.05/0.05| 0.1 [0.12]0.15(0.15| 0.2 | 0.2 | 0.2 | 0.2 | 0.2 | 0.2 6/0.05|0.06/0.07|0.09| 0.1 | 0.1 [0.12|0.15|0.15]0.16|0.18|0.18|0.18|0.18|0.18

7 0.05| 0.1]0.15/0.15/0.15(0.15| 0.2 | 0.2 | 0.2 | 0.2 7 0.05|0.05|0.07|0.08|0.09| 0.1 | 0.1 |0.14|0.14|0.16|0.16|0.16|0.16|0.17

8 0.05| 0.1 |0.15]0.15]0.15/0.15|0.180.15 |0.15 8 0.05|0.05(0.07|0.08| 0.1 [0.13/0.13|0.14|0.14|0.14|0.14|0.16

9 0.05| 0.1 |0.15/0.15|0.15/0.15|0.15|0.15 9 0.05|0.06|0.08|0.12|0.12(0.14|0.14|0.14|0.14|0.15

@ | 10 0.1 0.1{0.13]0.15]0.15|0.15|0.15 g | 10 0.05/0.06| 0.1 [0.11]0.12[0.12|0.13|0.13| 0.14
% 11 0.05| 0.1 | 0.1 |0.15]0.13|0.15|0.15 2 11 0.05/0.08| 0.1 |0.12]0.12[0.13|0.13|0.14
g 12 0.05 0.1 0.1 0.1 [0.15]0.15 .g' 12 0.06| 0.1 | 0.1 |0.12]0.12[0.13|0.13
5| 13 0.1 0.1]0.1]0.15]0.15 5| 13 0.05/0.07| 0.1 |0.11]0.12[0.12|0.13
'g 14 0.05/ 0.1 0.1 0.1]0.15 E 14 0.05/0.09| 0.1 |0.12[0.12|0.13
Z | 15 0101|0101 Z| 15 0.07| 0.1 [0.11]0.12|0.12
16 0.05/ 0.1 0.1 | 0.1 16 0.05/0.09| 0.1 |0.12]0.12

17 010101 17 0.08| 0.1 | 0.1 [0.12

18 0.05| 0.1 | 0.1 18 0.05/ 0.1 0.1 0.1

19 01|01 19 0.08| 0.1 | 0.1

20 0.05 0.1 20 0.05| 0.1 | 0.1

21 0.1 21 0.08| 0.1

22 0.05 22 0.05| 0.1

23 23 0.08

24 24 0.05
(Unit: mm) (Unit: mm)

I Unified full-profile inserts I Whitworth full-profile inserts

For external For internal For external For internal

TPI 24 120 |18 |16 |14 | 12| 8 |24 |20 |18 |16 |14 | 12| 8 TPI 2019|1816 |14 |12|11|10| 8 [20|19|18|16|14|12|11|10| 8
Height of Height of 08[0.83/0.88
throad  |0-67| 0.8 |0.89/1.01/1.15|1.34/2.01/0.61)0.74/0.82/0.92|1.05|1.23/1.84 thromd  |083(0.88/0.92|1.041.19/1.39|1.51)1.66|2 0.92|1.04(1.19|1.39|1.51|1.66(2.08
Totaldepth of 0.7 0.9 |0.99|1.11|1.25 1.44|2.11(0.71/0.84/0.92|1.02] 1.15|1.33|1.94 T°t;'g3tpth 0.93(0.98(1.02(1.141.29|1.49|1.61|1.762.18]0.93(0.981.02| 1.14|1.29|1.49[1.611.76[2.18
cul
1/0.25/0.25/0.28/ 0.3 | 0.3 | 0.3 ]0.35/ 0.2 | 0.2 | 0.2 | 0.2 |0.25|0.25| 0.3 1/0.25/0.28/ 0.3 0.3|0.3| 0.3 | 0.3 |0.35/0.35{ 0.2 | 0.2 |0.22|0.22|0.25|0.25(0.25| 0.3 |0.35
2l0.22] 0.2 |0.23/0.25/0.25/0.25| 0.3 |0.16/0.16/0.18/0.18| 0.2 | 0.2 |0.25 2/ 0.2 |0.22|0.24/0.25(0.25(0.25|0.25| 0.3 | 0.3 |0.18(0.18|0.18|0.18[0.21|0.21/0.21/0.25| 0.3
310.15/0.16/0.1810.18/0.23/0.2110.25/0.12|0.13]0.15/0.16|0.18|0.18| 0.22 30.18/0.18/0.18|0.18(0.23| 0.2 | 0.2 |0.23/0.25/0.16(0.16(0.17/0.17| 0.2 | 0.2 | 0.2 [0.22/0.25
40.15/0.15/0.15/0.14| 0.2 |0.18{0.18 0.2 |0.23/0.14|0.16|0.16|0.16|0.18|0.18/0.18| 0.2 [0.22
4/0.1(0.14/0.15/0.15|0.18|0.18|0.22| 0.1 |0.12]0.14|0.14/0.16/|0.16| 0.2
5(0.1|0.1 | 0.10.12/0.16/0.15/0.15|0.15(0.22|0.12/0.13|0.14|0.14/0.16(0.16(0.16|0.16| 0.2
5(0.05 0.1 | 0.1 | 0.1 |0.14|0.15| 0.2 |0.08| 0.1 | 0.1 |0.11/0.13]|0.13|0.18
60.05|0.05/0.05| 0.1 | 0.1 |0.14|0.14/0.14| 0.2 |0.08| 0.1 | 0.1|0.12/0.14/0.14/0.14(0.14/0.18
o 6 0.05|0.05|0.08| 0.1 [0.12| 0.2 |0.05|0.08| 0.1 | 0.1 | 0.1 | 0.1 |0.16 o
§ § 7 0.05/0.05(0.12/0.12/0.12{0.18[0.05(0.05(0.05| 0.1 | 0.1 | 0.1|0.12/0.12/0.16
o 7 0.05|0.05| 0.1 |0.16 0.05|0.05|0.08|0.08| 0.1 {0.14 o
k] k] 8 0.1]0.12/0.12[0.16 0.05/0.05 0.1 | 0.1 |0.12/0.14
P A
2 8 0.08/|0.16 0.05|0.05|0.08|0.12 2
£ € 9 0.050.1{0.1 |0.14 0.1]0.1 |0.1(0.12
= = [0)
z 9 0.05|0.12 0.08/0.12 =z he)
10 0.05|0.05| 0.1 0.05/0.1 0.1 0.1 "5
10 0.1 0.05| 0.1 ©
11 0.05 0.05/0.05(0.1|
p—
o)
11 0.05 0.1 12 005 8
12 0.05 13
13 14
14 15
(Unit: mm) (Unit: mm)
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i Infeed per Pass and Number of Passes
(o] - - (o] - -
i 30 Trapezoidal (TR) inserts B 29 Trapezoidal (TR) inserts
For external ‘ For internal For external ‘ For internal
Pitch 2 | 3| 4|5 | 6| 2]|3]|4]|5]6s TPI 8 6 5 8 6 5
Height of | 125 | 1.75 | 2.25 | 275 | 35 | 1.25 | 1.75 | 2.5 | 275 | 35 Hﬁigggdﬁ 1.88 2.41 2.92 1.88 2.41 2.92
Totaldepth| 4 35 | 185 | 2.35 | 2.85 | 3.6 | 1.35| 1.85 | 2.35 | 2.85 | 3.6 | |Totaldepth| 4 qg 2.51 3.02 1.98 2.51 3.02
of cut of cut
1/0.25] 0.25] 0.3 | 0.3 | 0.3 | 0.2 | 0.22 | 0.25 | 0.25 | 0.25 1] 0.25 0.25 0.25 0.22 0.22 0.22
2] 0.2 |0.22]025]025]025|018| 0.2 |0.22 | 0.22]0.22 2| 022 0.22 0.22 0.2 0.2 0.2
3/ 02|02 |022]02 023|018 |018| 0.2 | 0.2 | 0.21 3] 02 0.2 0.2 0.18 0.18 0.18
4/ 018|018 | 02 | 0.2 | 0.2 | 016 | 016 | 0.2 | 018 | 0.2 4| 018 018 018 016 018 0.18
5/ 015 | 017 | 018 | 018 | 0.18 | 0.15 | 0.16 | 0.17 | 0.18 | 0.18 5| 0.16 017 0.18 0.16 0.16 0.16
6| 012 | 016 | 016 | 016 | 0.18 | 0.13 | 0.16 | 0.16 | 0.16 | 0.18 6| 0.16 0.16 0.16 0.16 015 0.16
7| 01 | 014 | 015|016 | 016 | 01 | 0.14 | 016 | 0.16 | 0.16 7| 016 0.16 016 015 015 015
8| 01 | 014|014 | 015|016 | 01 | 014 | 0.14 | 0.15 | 0.16 8| 014 0.14 0.14 0.14 0.14 0.14
9/ 005|012 | 014 | 014 | 016 | 01 | 012 | 0.14 | 0.14 | 0.16 9| 0.4 0.14 0.14 0.14 014 014
10 012 | 012 | 014 | 016 | 0.05 | 012 | 0.12 | 0.14 | 0.16 10| 012 014 014 012 0.14 0.14
g [ 1 01 | 012|014 | 016 01 |o12 o4 o6 || 8 | 1] o 0.14 0.14 0.1 0.14 0.14
2 [ 12 0.05 | 0.12 | 012 | 0.15 01 |02 o12]o15 || @ [ 12] o 012 0.14 041 012 014
2| 13 01 | 012 | 015 0.05| 01 | 012|015 || & | 13 o005 012 012 01 012 012
g 14 01 | 012 | 015 01 | 012 | 015 g 14 0.12 0.12 0.05 0.12 0.12
eI 0.05 | 0.12 | 0.14 o1 |o12 o]l & [ 15 041 012 041 012
3| 16 01 | 0.14 0.05] 01 (o014 || 3 | 16 01 012 01 012
17 01 | 012 01 | 012 17 0.05 0.12 0.1 0.12
18 01 | 012 01 | 012 18 012 0.05 012
19 0.05 | 0.12 01 | 012 19 0.1 01
20 0.12 0.05 | 0.12 20 0.1 0.1
21 01 0.1 21 0.05 0.1
22 0.1 01 2 0.05
23 0.05 0.1 23
24 0.05 24
25 25
26 26
(Unit: mm) (Unit: mm)
I PT full-profile inserts N NPT full-profile inserts
For external For internal For external For internal
TPI 28 19 14 11 19 14 11 TPI
Heightof| o6 | 086 | 116 | 148 | o086 | 116 | 148 ||Helghtof| 444 | 147 | 170 | 258 | 147 | 179 | 258
Totaldepth) 67 | 096 | 126 | 158 | 096 | 126 | 1.58 |[™@dePth 454 | 4157 | 189 | 268 | 1.57 | 189 | 2.68
1] 025 | 028 0.3 0.3 022 | 025 | 0.25 1] 02 | 025 | 025 | 03 | 022 | 022 | 0.25
2| 02 0.2 025 | 0.25 0.2 022 | 022 2] 018 | 022 | 022 | 025 | 02 0.2 0.2
3| o1 018 0.2 022 | 018 | 018 | 018 3 017 | 02 0.2 02 | 018 | 018 | 02
4] 01 015 | 015 | 018 | 016 | 014 | 0.8 4/ 016 | 018 | 018 | 02 | 018 | 018 | 0.2
5/ 0.05 0.1 0.11 015 0.1 012 | 015 5/ 014 | 017 | 018 | 02 | 016 | 016 | 02
6 0.05 01 012 | 0.5 01 013 6| 012 | 016 | 017 | 02 | 014 | 016 | 0.2
7 041 0.11 0.05 0.1 0.12 7] 012 | 012 | 016 | 018 | 012 | 016 | 0.8
8 0.05 01 0.1 041 8| 0.1 012 | 014 | 018 | 012 | 014 | o018
9 0.1 0.05 01 9| 0.05 | o1 012 | 016 | o1 012 | 0.6
10 0.05 041 10 0.05 | 012 | 016 | 0.1 012 | 0.6
g | 1 0.05 g | 1 041 014 | 005 | o1 014
IR g [ 12 0.05 | 0.4 01 0.14
S IEE s |13 0.12 0.05 | 012
5 14 5 14 041 0.1
E 15 £ 15 01 01
3| 16 3| 16 0.05 0.1
17 17 0.05
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
(Unit: mm) (Unit: mm)
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Standard Cutting Conditions and Infeed Method

Threading guidelines

Determine the infeed per pass and number of threads whilst referring to the table and description below.

Pitch (mm) 0.5 0.75 1 1.25 1.5 1.75 2 2.5 3 3.5 4 4.5 5~

TPI 48 32 24 20 16 14 12 10 8 7 6 5.5 5~

No. of passes 4~6 4~7 4~8 5~9 [ 6~10 | 7~12 | 7~12 | 8~14 |10~16|11~18|11~18|11~19|12~24

e When using the full-profile insert, set the total infeed amount by ¢ The partial-profile insert or inside diameter insert has small nose
taking the finish stock of 0.1mm into account. R. Reduce the infeed per pass and increase the no. of passes.

* Set the first infeed to 150 ~ 200% of nose R and do not allow itto ~ ® Regarding standard infeed per passes and no. of passes, please
exceed 0.5 mm. refer to page L039.

® The infeed amount during the final pass must be a minimum of
0.05 mm. No zero cuts should be made. (Extra small infeed or
zero cutting of work hardened surfaces will reduce tool life.)

Infeed methods for threading tools

Infeed method Features

e Most simple and usual method

Suitable for relatively small pitch threads of easily machinable material.

Chip contact length on right and left is longer, causing chattering, with increased load
on the nose end.

When the half included angle is not symmetrical to the right and left, infeeding in the
direction of 1/2 of the included angle will ensure equal machining with right and left

Straight infeed (radial infeed) cutting edges.

Suitable for large pitch threads or easy to tear materials. Effectively prevents chattering.
Chips are discharged in one direction only. Satisfactory chip control.

Edge on the right (with zero infeed) tends to be worn heavily.

Single edge infeed
(flank infeed)

e Suitable for large pitch threads or easy to tear materials. Effectively prevents chattering.
Chips are discharged in one direction only. Satisfactory chip control.

Edge on the right performs some cutting, therefore
wear of this edge can thus be suppressed.

Modified single-edge infeed
(flank infeed)

Suitable for large pitch threads or easy to tear material. Effectively prevents chattering.

Chips are discharged alternately in right and left directions, resulting possibly in
entanglement.

>

XA

Alternating flank infeed

Right and left edges are used alternately, ensuring uniform wear and extending tool life.

User's Guide
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Selection of ST-type Toolholders

ISeIection of internal threading toolholders

© Relation between internal toolholders and machinable threads

In the tables starting from next page, the relationships between toolholders,
inserts, threads to be machined, and shims to be replaced are shown. In these w
tables, the criteria are set as follows.

e The minimum machining diameter. @
e The L/D ratio of the toolholder. Recommended
¢ The lead angle of the thread. |Z| Usable

e Cutting conditions
Especially when machining near the minimum machining diameter, the Needs replacing of the shim.

compensation for the lead angle should be done carefully. "2" indicates "Change to the shim
Moreover, in threading, because chips generally can not be broken into small for 2° lead angle".
pieces, the shank size should be selected in consideration of adequate Unusable
clearance (Cy).
g J

Internal diameter Stock to be removed with full-profile insert.

1) of thread
Q
2 C,=3mm Internal thread
g (1 mm for 6IR insert holders) VA aA\VA VA
5 i a4
° . =% 5 w53
- -&| External ¢ B ©°8

¢ = 28 thread gs g Sl
S e 88| 2% 5 o
] (N L/D<2-0 £2 €5 g5 £5
B R 2 2 =% & =k
T (7]

Q

g Soy 0 aaaat v v
£ Ce o y /\
g -QE L/D < 30 Internal thread
o L 8 ?

How to use the tables

(DFirstly, find the nominal thread diameter. Example: M35 X 1.5

(2)The table indicates that the lead angle is 0°48’.

(3)The Cat. No. of the insert to be used corresponds with IR15ISO.

(#)By following the row to the right, |Z| and @ marks are found. The @ mark indicates the optimum toolholder type. The
toolholders of |I| mark are usable, but less rigid because the shank diameter against the threading diameter is smaller than
those of @ marked toolholder. In this example, CNRO025R16 and TCNRO020R16DT are the optimum toolholders. The
insert Cat.No. is 16IR151SO.

(®In the case of M33 X 3 thread, the lead angle is 1°46’. By following the row to the right. [2] mark is found. This indicates that
the shim should be replaced to 2° type. For calculation of the lead angle, refer to page L036.

B Metric fine screw thread (ISO) (For full size of this table, see page L044.)
iq} Shank material Steel shank Carbide shank “Tsuppari-lchiban”
OE’ Insert size 6IR 11IR 16IR 22IR 6IR 11IR 16IR 16IR 22IR
[0} © N ||| m [} o o~ [ Nl || lola|lo|Y|O|N|o|k|E|Elalk
N —— 1 1 1 1 v " 1 1 1 1 1 v R 1 - a (=)
N S | @ |[\lelillolelgig - |c|o|gle|e|e oy idlqylalele|2|228(2|3|8|35/8/2|2|2|]
— [} = II|Z|I|X|x|2|2|2|=s|g|c|Q|C|lg|x |08 |8|S|S|sS|=la|lt|lxl8|elax|lalE|S|a
o] > % glg|zg|z|e|e|2|2|9|5(g|&IY|S 2 QIFIZE|IZE|IZIZE|S|=|ld|a sl | |R2IR|IDIYIR
£ | B gl8l8lglac|c|a|a|alalalalelals|lele|8|8|8|I8|z|2|c|8|s|8|a|s|sls|als
E s o | § glglg gle|lg|e|e|lelglelg|2|R|g|g|g|g|g|glg|g|g|e|g|gel8|s|E|z|E g
S | = | £ O |ImetcatNo\|Z|Z|2Z2 212|222 |2|2|2|2|Z2|2|2|Z2|Z|S|S|2\2\2|2/Z2|2|2|2|5|8|6|0|6|8
= o 1] I Tl lolonlonnolalnnO]O0Oln|n|O|0O|lb|w|lvw| | V| |G|lun|lv|v|®|F|F|F|E|F|F
M33x1.5/ 1.5 {32.03 | 0°51" | IR151SO . . . @) . . . - 1O
M33x2 | 2 | 31.7 1°09° | IR201SO . . . . . - O . . . O
M33x3 | 3 [31.05| 1°46" | IR30ISO Pi2]
M35x1.5| 1.5 [34.03 | 0°48" | IR151SO . . . - O . - 1O
M36x1.5| 1.5 |35.03 | 0°47" | IR151SO . . . - 1O . - 1O
M36x2 | 2 | 34.7 1°03" | IR201SN - 1O . . . - 1O
M36x3 | 3 [34.05| 1°°"° .
M38x1.5/ 1.5 1?7 . . . « |« 1O
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Selection of Internal Toolholders — Relationship between thread sizes, toolholders, and inserts—Part 1

B Metric coarse screw thread (ISO)

Shank material Steel shank Carbide shank “Teuppart
5 Insert size 6IR 11IR 16IR 22IR 27IR 6IR 11IR 16IR 22IR
© —
N ® o HolderCat] o | @ | q | @ | o [ @ | v [ | | Q| | @ = sl |y |2y |I2|y|9|s5|8
7} I = No] © | © | © | © pall Bl R ©Clolalalalal¥INIT|B % 8 2 13 8 O l§ | X
B 8 2 2122 |2l |o|o|s|s|8|8|2 5|8 |28|g|g8|g|z|=/|28|¢|g|p
c © © s|lg|g|s|12|g|e|l2|lele|lg|le|&|8|3|8|8|3|3|%5|3|2/2|5|%5/8|8
Els| s | o S/ S|s|8/8/8|8/8/58|8/c|8|slg|g|s|le|8|5|E8/8lela|ls|c|g|¢&
s | L i3] I flelgle|le|gle|le|lele|lele|E|c|Z || (g|lglgleglglgl g 2|%|E%
= = Q |nsertCat\|Z |Z |Z |Z |Z |2 |2 |2 |2|2|2|2|2|Z2|&8|Z|8|2|S |2 |2 /%2 2 2|2 5|6
Z |0 o -1 No. oo |o|o|n|n|b|6|n|bo|o|n|0|]0|2|]0|2|6 |6 |66 |6 |66 |8 |F|E
M10| 1.5 | 9.08 | 3°02" | IR15ISO
M11| 1.5 |10.03| 2°44" | IR15ISO O O
M12| 1.75|10.86 | 2°56" | IR175ISO O O
Mi4| 2 | 12.7 | 2°52" | IR20ISO . O . O
M16| 2 14.7 | 2°29" | IR20ISO | - O . O

M18| 2.5 |16.38 | 2°47" | IR25ISO
M20| 2.5 |18.38| 2°29" | IR25ISO
M22| 2.5 |20.38| 2°14" | IR25ISO
M24| 3 |22.05| 2°29" | IR30ISO
M27| 3 |25.05| 2°11" | IR30ISO O @)
M30| 3.5 |27.73| 2°18" | IR35ISO

M33| 3.5 [30.73| 2°05° | IR35ISO @)
M36| 4 | 33.4 | 2°11° | IR40ISO @)
M39| 4 | 36.4 | 2°00° | IR40ISO .
M42| 4.5 [39.08| 2°06° | IR45ISO .
M45| 4.5 |42.08| 1°57° | IR45ISO .
M48| 5 |44.75| 2°02° | IR50ISO . [2] (2]
M52| 5 |48.75| 1°52" | IR501SO . (2]
M56| 5.5 |52.43| 1°55° | IR55ISO
M60| 5.5 |56.43| 1°47" | IR55ISO
M64| 6 | 60.1 | 1°49° | IR60ISO
M68| 6 | 64.1 | 1°42° | IR60ISO
(2] : Change the shim to NXN22-2 ——————— \T
[2] : Change the shim to NXN27-2 : Change the shim to GXN22-2DT
l Metric fine screw thread (ISO) 14
Shank material Steel shank Carbide shank
. Insert size 6IR 11IR 6IR 11IR
_&J % o Holder Cat.| oy ® o ® o © N ® o @ o @ o] RN @ o o @
) E|l o Nl 18| 8|8 |clclzc|zslclz|818 8|32 (883|288
© © c I I I I N ¥ N ] ] | S 8 8 1 S = = T pay pa
£ 12| ¢
No. n %) 7] n 7%} n n 7] 7] 0 7] 7] 1%} 7] 17} 7] 7] %) » %)
M9x0.75 |0.75] 8.51 | 1°36" | IRO75ISO
M1 1 ]8.32 | 2°11" [ IR101SO
M10x0.75 | 0.75] 9.51 | 1°26 | IR075ISO
M10x1 1 19.35 | 1°57" | IR10I1SO | O O
M10x1.25 [ 1.25] 9.19 | 2°29 | IR125ISO
M11x0.75 | 0.75/10.51 | 1°18’ | IRO75ISO
M11x1 1 110.35] 1°46" [ IR101SO | O O
M12x1 1 [11.35] 1°36" [ IR101SO | - O . O
M12x1.25[1.25[11.19 | 2°02" | IR1251SO | O O
M12x1.5 | 1.5[11.03] 2°29" [IR151SO | O O
M14x1 1 [13.35] 1°22° [ IR10I1SO
M14x1.25 [ 1.25[13.19 | 1°44" [ IR125ISO | - @) . @)
M14x1.5 | 1.5[13.03| 2°06" | IR15ISO | - O . O
M15x1 1 [14.35] 1°16 | IR10I1SO
M15x1.5 | 1.5[14.03| 1°57" | IR15I1SO | - O . O )
M16x1 1 [15.35] 1°11" [ IR10I1SO ?5’
M16x1.5 | 1.5 [15.03| 1°49" [ IR151SO | - O . O O]
M17x1 1 [16.35| 1°07° | IR10I1SO @) O »
M17x1.5 | 1.5[16.03| 1°42" [ IR151SO | - . O . O 2
M18X1 1 [17.35] 1°03" | IR10ISO @) O )
M18x1.5 | 1.5 [17.03] 1°36" | IR151SO | - . O . . O
M18x2 2 | 16.7 | 2°11" | IR20ISO . . @) . . O
M20x1 1 [19.35| 0°57° | IR101SO . O . O
M20x1.5 | 1.5[19.03] 1°26" | IR15ISO . @) . O
M20x2 2 | 18.7 | 1°57" | IR201SO | - . O . . . O

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of
SN type) and the finishing stock to 0.1 mm.
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i Selection of ST-type Toolholders
l Metric fine screw thread (ISO) o/4
Shank material Steel shank Carbide shank ety
o 5 Insert size 6IR 11IR 16IR 6IR 11IR 16IR 16IR
- N P o P —
g s | 8 z|5|3|%|5|5|3 |3 |2 |33 |3 |52 2|2|g|2|2/2(|% &|8/% &|&E/2|8 8
E 8|8 | % S18|8|E|g|2|8|5|2|a|5|5|8|E8|e|e|g|e|z|e|2|5|5|8|ale|E|E|8
2 |&| & 3 |nsetcat\[Z|Z)Z LS |22 LS 2\ C 2|2\ 2|2 % 2| |Z 3|53
No. 2] on [2) 2 [2] [2) o0 [2) [2) (2] [2) [2) O 2] 2} o0 2] on o 2] on o0 2} (2 2 (23 — = —
M22x1 | 1 [21.35] 0°51" | IR101SO . @) . O
M22x1.5| 1.5 [ 21.03| 1°18" | IR15ISO | « . . O . . . O
M22x2 | 2 | 20.7 | 1°46" | IR201SO | - . . @) . . . )
M24x1 | 1 [23.35] 0°47" | IR101SO O . . ) :
M24x1.5] 1.5 [23.03| 1°11" | IR151SO | . e} . . . . e} .
M24x2 | 2 [22.07] 1°39" | IR20ISO | - . . O . . . O
M25x1 | 1 |24.35| 0°45" | IR10ISO . O . ) : :
M25x1.5] 1.5 | 24.03| 1°08" | IR151SO | . . O . . . 0O . .
M25x2 | 2 | 23.7 | 1°32" | IR20ISO | - . . @) . . . . ©)
M26x1.5| 1.5 | 25.03| 1°06" | IR151SO | - . . . e} . . . . . o)
M27x1 | 1 [26.35| 0°42 | IR10ISO . . O . . : )
M27x1.5] 1.5 | 26.03| 1°03' | IR151SO | . . . e} . . . . . @)
M27x2 | 2 | 25.7 | 1°25" | IR201SO | - . . . O . . . . . o
M28x1 | 1 |27.35] 0°40° | IR10ISO . . o) . . . )
M28x1.5 | 1.5 | 27.03| 1°01" | IR151S0 | » . . . e} . . . . . o)
M28x2 | 2 | 26.7 | 1°22" | IR201S0O | - . . . O . . . . . o
M30x1 | 1 [29.35| 0°37 | IR10ISO . . O . . . ©)
M30x15| 1.5 | 29.03| 0°57 | IR15ISO . . o) . . . @)
M30x2 | 2 | 28.7 | 1°16" | IR201SO | - . . . e} . . . . . fe)
M30x3 | 3 [28.05] 1°57" | IR30ISO @) @)
M32x1.5] 1.5 [31.03| 0°53' | IR151SO . . O fe) . . . .o
M32x2 2 |30.07| 1°11"| IR20ISO | . . . O O - . . . . « 1O
l Metric fine screw thread (ISO) a4
Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o 5 Insert size 6IR 11IR 16IR 22IR 6IR 11IR 16IR 16IR 22IR
B - - A N NN R EEEEEEBEEERE
© S c I(T(Z|Z|X|&|a|a|2|slalz|e|ololz|o|s|gs|s|IS|sS|Elalsle|e|e|z|lalc|c|a
£ T | S slglg|zl2|1ei2|2l12lelg|8|g|g g |8 8 |E|E|E|E|2|3 |5 |a|e|E|g|8|8|18/8|8
E |8/ & % S18|8|2/5/5(8|8|815/8|8|8|s|8|g|g|e|e|g|g&|g|E|a|c|ale|e|g|8|E|g|g
2 |E| & | 8 |metca||2|E|E|E\C\CCICCS5 5\ 2288 EEEECESZEZZZE3z
No. Klo|ln|lo|ln|o|ln|lo|v|n]|C0|0|C0|vw|KB|0|0|&6|6|6|6|n|a|v|6|o|d|F|F|le | E|F|F
M33x1.5| 1.5 [32.03| 0°51" | IR15ISO . . . O . . . - 1O
M33x2 2 31.7 1°09" | IR20ISO | » . . . . - 1O . . . . . - 1O
M33x3 3 |31.05| 1°46" | IR30ISO .
M35x1.5| 1.5 [34.03 | 0°48" | IR15ISO . . . - 1O . . . - 1O
M36x1.5| 1.5 [35.03 | 0°47" | IR15ISO . . . - 1O . . . - 1O
M36x2 2 34.7 1°03" | IR20ISO | » . . . . - 1O . . . . . - 1O
M36Xx3 3 |34.05| 1°36" | IR30ISO .
M38x1.5| 1.5 [37.03 | 0°44" | IR15ISO . . . - 1O . . . o« 1O
M39x1.5| 1.5 [38.03 | 0°43" | IR15ISO . . . - 1O . . . o« 1O
M39x2 2 38.7 0°58" | IR20ISO . . . . O . . . o | e O
M39x3 3 [37.05| 1°29" | IR30ISO . . O . o | e O
M40x1.5| 1.5 [39.03 | 0°42" | IR15I1SO . . . . O . . . o | e O
M40x2 2 37.8 0°57" | IR20ISO . . . . O . . . o | e O
M40x3 3 [38.05| 1°26" |IR30ISO . . O . o | e O
M42x1.5| 1.5 [41.03 | 0°40" | IR15ISO . . . . O . . . o | e O
M42x2 2 40.7 0°54" | IR20ISO . . . . O B B . o | o O
M42x3 3 [40.05| 1°22° | IR30ISO . . O . o | e O
M42x4 4 39.4 1°51" | IR401SO .
M45x1.5| 1.5 [44.03 | 0°37" | IR15ISO . . . o | o O . . . o | e O O
M45x2 2 43.7 0°50" | IR20ISO . . . o | e O . . . o | e O O
M45x3 3 [43.05| 1°16" | IR30ISO . o | e O . . D . . o | e O O
Ma5x4 | 4 | 42.4 | 1°43 | IR40ISO .
M48x1.5| 1.5 [47.03 | 0°35" | IR15ISO . . . o | e O . . . o | e O O
M48x2 2 46.7 0°47° | IR20ISO . . . o | e O . . . o | e O O
M48x3 | 3 [46.05] 1°11" | IR30ISO . |- ]O . -T-10l0
M48x 4 4 45.4 1°36° | IR401SO .
: Change the shim to AN16-2 =T J [2] : Change the shim to AN16-2DT j
[2] : Change the shim to NXN22-2 : Change the shim to GXN22-2DT

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of
SN type) and the finishing stock to 0.1 mm.
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B Metric fine screw thread (ISO) 4/4

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
° B Insertsize|  6IR 11IR 16IR 22IR 6IR 11IR  [16IR| 16IR 22IR
N N[N |m o I —~| = o ~| ||| o o~ o~ o~ o | = — =
e S & slg|z|z|2|c|22|25|Q/8|9(Z|8IRISIRISIZIEEIEEEzSa|Sz|ale|R|s|S gl
E | §| 5| 3 515/5|5|8/5/8/5/8|5/8|8|8|818I8|g|8|2|8|E|EIEIEIc|E|5|5|5|E|EIE|E|E |2 2|8
S | Z| £ 8 |menca\|E|E|E|E|CEcECECEE2 2222328 2EEE 222253353
No. Olo|ln|ln|ln|ln|ln| 6|l nBlO]0|0|LLvn|n|0|0|L|6|65|5 |65 |0 |6 |06 |6 |6 |F|RIRIEIFIR|IE
M50x1.5| 1.5 | 49.03| 0°33" | IR15ISO . . . <e]Of. . . . .1-1olo
M50x2 | 2 | 48.7 | 0°45° |IR20ISO . . . .|+ lO . . . .[.]olo
M50x3 | 3 |48.05| 1°08" |IR30ISO . o+ O . « [« |00
M52x1.5| 1.5 | 51.03| 0°32" | IR15ISO . . . NN . . . .1-1olo
M52x2 | 2 | 50.7 | 0°43" |IR20ISO . . . el ]O . . . .[-lolo
M52x3 | 3 |50.05| 1°06" | IR30ISO . NNRID . -10l0
M52x4 | 4 | 49.4 | 1°29° | IR40ISO olefo]e NN
M55x1.5( 1.5 | 54.03| 0°30" | IR15ISO . . . o O]« . . . .. ]0l0
M55x2 | 2 | 53.7 | 0°41" | IR20ISO . . . el O . . . .[.lolo
M55x3 | 3 |53.05| 1°02" | IR30ISO . NN . .. ]0l0
M55x4 | 4 | 52.4 | 1°24" | IR40ISO el ] O NS
M56x1.5| 1.5 | 55.03| 0°30" | IR15ISO . . . |l |O . . . . .]0l0
M56x2 2 | 54.7 | 0°40° |IR201SO . . . el ]|O . . . « |« |0O|O
M56x3 | 3 |[54.05| 1°01" | IR30ISO . ele]|O . .|« |00
M56x4 | 4 | 53.4| 1°22° | IR40ISO elele]s|O NNl
M58x1.5| 1.5 | 57.03| 0°29° | IR15ISO . . . el O . . . . +.]0l0
M58x2 | 2 | 56.7 | 0°39° |IR20ISO . . . el |O . . . .|+« |0|O
M58x3 | 3 |56.05| 0°59° | IR30ISO . el |O . Nile)[e)
M58x4 | 4 | 55.4 | 1°19° | IR40ISO elele]e|O NNle
M60x1.5| 1.5 | 59.03| 0°28" | IR15ISO . . . el |O . . . .[-lolo
M60x2 | 2 | 58.7 | 0°37 | IR20ISO . . . ele|+|O . . . Nille)e)
M60x3 | 3 |58.05| 0°57° | IR30ISO . el+]+|O . <+ 0|0
M60x 4 4 | 57.4| 1°16" | IR40ISO ele|e|s|O o[« 1O
B Unified coarse screw thread (UNC)
Shank material Steel shank Carbide shank oot
o 5 Insert size 11IR 16IR 22IR 27IR 11IR 16IR 22IR
5 S5 |\ |8|%|2|32|3|8(8|8/8|2|8|5|18|51E5/8|8|2|515/8|5|5|E|5|28|8|E
E || 5| 3 585/5|5|5|5|5/8/5/8/glg/8|s|g|s|glgle|elelelslslglalelgls
o ol = O |nsertCat\|C |E |E|E | |C|2 |||z |C || S C|S EEIBIEBIE|E|BBIC|B|B|Z|Z
z & | = |No. 556|556 6|6|5 6 |6|6|6|6,6|8|5/8|8|3|a|a|5|la|a|5|a|a|8|L
7/16-14UNC| 14| 9.93 | 3°20" | (IR14UN)
1/2-13UNC | 13| 11.43| 3°07" | (IR13UN)
9/16-12UNC| 12| 12.91| 2°59" | IR12UN
5/8-11UNC | 11 | 14.38| 2°56" | (IR11UN)
3/4-10UNC | 10| 17.4 | 2°40" | (IR10UN)
7/8-9UNC | 9 | 20.39| 2°31" | IRQUN
1-8UNC 8 | 23.34| 2°29" | IRSUN @]
11/8-7UNC | 7 | 26.22| 2°31" | (IR7UN)
11/4-7TUNC | 7 | 29.39| 2°15" | (IR7UN) @)
13/8-6UNC | 6 | 32.17| 2°24 | (IR6UN) O
11/2-6UNC | 6 | 35.35| 2°11" | (IR6UN) ©)
13/4-5UNC | 5 | 41.15| 2°15" | (IR5UN) O
2-41/2UNC |4.5| 47.14| 2°11" | (IR45UN)
21/4-41/2UNC| 4.5| 53.49 | 1°55" | (IR45UN)
21/2-4UNC | 4 |59.38| 1°57" | (IR4UN) ﬁ
23/4-4UNC | 4 | 65.73| 1°46" | (IR4UN) 8
3-4UNC 4 |72.08| 1°36" | (IR4UN) o
31/4-4UNC | 4 | 78.43| 1°29" | (IR4UN) O 3
31/2-4UNC | 4 | 84.78| 1°22" | (IR4UN) ¢« |O >
38/4-4UNC | 4 | 91.13| 1°16 | (IR4UN) ol |O
4-4UNC 4 |97.48| 1°11" | (IR4UN) 1|0
(2] Change the shim to NXN22-2 j [2] : Change the shim to GXN22-2DT

: Change the shim to NXN27-2

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of
SN type) and the finishing stock to 0.1 mm.
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Selection of ST-type Toolholders

l Unified fine screw thread (UNF)

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o 5 Insert size 6IR 11IR 16IR 6IR 11IR 16IR 16IR
N @ HolderCat.] o [ & | o | o Nlolalololalo] ] ol = | =
° El 5 ol g g &g 2|2 |gl¢lelelg|s|3lg|2|8|2|8 |8 g a|8|t
© o c I I ||| x| S3|l=2|l=2|lajlxc|8|8|8|8|s|zcljla|lr|le|8|lo|lx|a
£ ° © s|lsg|g|g8|2|2|lg|2|8|&|5|5|5 /5 |2|3|9 a2 %5|5|8]¢8
£ — 5 B S|s|s|s|s8|8/8|s8|8|glelg|lg|elgle|s|c|gles|leleg|e
(] ol = QO |InsertCat.\| € | £ | € | £ | € | £ | | X | | | @ || 2| ||| || |&|=z|2|%5
z ool N 5| 5|5 |5 |5 |5 5|5 6|8|3|5|5 | a|5la 5|ala|la/P|B|8
(IR24UN)
3/8-24UNF | 24| 8.84 | 2°11
IRA60
(IR20UN)
7/16-20UNF | 20 | 10.29| 2°15°
IRA60 | O O
(IR20UN)
1/2-20UNF | 20| 11.87| 1°57°
IRAB0 . O . @)
(IR18UN)
9/16-18UNF | 18 | 13.37| 1°55°
IRAG0 . @] . O
(IR18UN)
5/8-18UNF | 18 | 14.96| 1°43°
IRAGO . O . O
3/4-16UNF | 16 | 18.02| 1°36" | IR1I6UN O @)
7/8-14UNF | 14| 21.05| 1°34" | IR14UN - 1O . O
1-12UNF | 12| 24.03| 1°36° | IR12UN O O
11/8-12UNF| 12 | 27.2 | 1°25° | IR12UN @) O O
11/4-12UNF| 12| 30.38| 1°16° | IR12UN . O O + 1O
13/8-12UNF| 12 | 33.55| 1°09" | IR12UN . + 1O O c ]+ 10
11/2-12UNF| 12 | 36.73| 1°03" | IR12UN . + 1O O c -0
B Unified extra fine screw thread (UNEF))
Shank material Steel shank Carbide shank “Tsuppari-lchiban”
o 5 Insert size]  6IR 11IR 16IR 6IR 11IR 16IR 16IR
N © o [\HolderCat.| o | «o o o o R o o o s s
= §l @ ol 818 =l s |clg|glelelelg|8lslsl=]sl2lelg|gle
= Y | = S o i [40] S S N N _ _ > = o x a
£ ° © g|8|g21g2l2|2|2|2|/8 & |8|d|zs|2|2|8|8|2|2|cl&|8
£ — 5| B8 S|8|/8/8|8/8|8|8|8|8|s|g|g|s|s|s|s|s|s|g|g|¢g
(] o = o} Insert Cat.\| o o o e o o o o e o 2 2 o i o © o o zZ = =z
R e N e E AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AN A=A N:
3/8 32 | 9.01 | 1°61" | IR32UN
7/16 28 | 10.52 | 1°57° | IR28UN | O O
1/2 28 [12.11 | 1°37" | IR28UN
9/16 24 | 13.6 | 1°42" | IR24UN
5/8 24 [15.19 | 1°27° | IR24UN
11/16 24 [16.77 | 1°15" | IR24UN @) O
3/4 20 |18.22 | 1°27° | IR20UN O @)
13/16 20 [19.81 | 1°17° | IR20UN . @) . O
7/8 20 | 21.4 | 1°08" | IR20UN . @) . @)
15/16 20 | 22.99 | 1°01" | IR20UN . . (@) . @) O
1 20 |24.57 | 0°94" | IR20UN . . @) . . @) e)
1.1/16 | 18 | 26.07 | 0°99° | IR18UN . . @) . . @) @)
11/8 18 | 27.66 | 0°93" | IR18UN . . O . . O O
1.3/16 | 18 |29.25 | 0°88" | IR18UN . . . O . . O - 1O
1 1/4 18 [30.83 | 0°84" | IR18UN . . . @) . . @) «+ | O
1 5/16 | 18 |32.42 | 0°79" | IR18UN . . . O . . O « | O
13/8 18 | 34.01 | 0°76" | IR18UN . . . BENG) . . e} NG
1.7/16 | 18 | 35.6 | 0°72° | IR18UN . . . D Ne) . . @) <+ 10
11/2 18 | 37.18 | 0°69° | IR18UN . . . - | O . . O e
1.9/16 | 18 |38.77 | 0°66° | IR18UN . . . - | O . . @) - |« O
1 5/8 18 | 40.36 | 0°64" | IR18UN . . . . - | O . . @) . - | O
111/16 | 18 | 41.95 | 0°61" | IR18UN . . . . « | O . . @) . - | O

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of SN
type) and the finishing stock to 0.1 mm.
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B Whitworth British Standard (BSW) (for pipe)

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o 5 Insert size 16IR 22IR 16IR 16IR 22IR
N @ Holder Cat. o ® o ) o = = =
G E |5 ol ¢ | €1 &) elelo g |&|y|la|e|le|g|8|2]8]|5
IS S c s | 5|35 |a|x||log|leo|lag|leg|lo|35|35|8 || a5 |a
£ S| S clegleg|s|g/s/g|g|sg|g /g2 /& |/z|8|8 |88
E | -| €| % S/ s58|/58|8|8|g|g|8|g8|s|s|s|s|ege| 8|e|e]|c¢8
2 | E|E | 8 |penctl) 2SS ) S| SIS )52 S| SIS S S 52253
= No. o [ [ [$) ) &) [ [ [ &) [$) o [ [ 2 S 2 2
7/16 14 | 9.95 | 3°32" | IR14W
1/2 12 | 11.34 | 3°40° | IR12W
9/16 12 | 12.93 | 2°98" | IR12W
5/8 11 | 14.4 | 2°92° | IR11W

11/16 11 [15.98 | 2°63" | IR11W

3/4 10 [17.42 | 2°66° | IR1OW
7/8 9 [20.42 | 2°52" | IROW
1 8 | 23.37 | 2°48" | IR8W

1.1/8 7 |26.25 | 2°62" | IRTW

11/4 7 | 29.43 | 2°25" | IRTW

1172 6 |35.39 | 2°18" | IR6W

134 | 5 | 412 | 2025 | IRSW
.

: Change the shim to NXN22-2 <—— : Change the shim to GXN22-2DT ~——

} Whitworth British Standard Fine (BSF) (for pipe)

Shank material Steel shank Carbide shank | “Tsuppari-Ichiban”
o 5 Insert size|  6IR 11IR 16IR 22IR 6IR 16IR 16IR 22IR
e N® g2l el|2ele|lald|Slalaldleleld|ec|B|E a8
g |5 I 2|22 /5|8|2/5/8|9 g/ B2 /g8 5/28 5z 5 ¢
E || § % S|s|g|g/58|58/8/8|8|s|s|s|8|8|2|8|s|lglglglgle g
2 |RE| & |8 |petcatll£ /) )2 )2 )2 2S5 )2 22 2 S 222 |S) 2 22|22
O |lo | |n|n |6 |6 |0 [|0|ln|n|®B |0 |0 |6 |6|ln |6 |F|F|F|F|F
7/16 18 | 10.21 | 2°52° | IR18W
1/2 16 | 11.68 | 2°48" | IR16W | O O
9/16 16 | 13.27 | 2°18" | IR16W | - | O - 1O
5/8 14 | 14.71 | 2°25° | IR14W
11/16 | 14 | 16.3 | 2°03 | IR14W e)
3/4 12 | 17.69 | 2°18" | IR12W
7/8 11 | 20.75 | 2°03" | IR11W
1 10 | 23.77 | 1°95" | IR10W O
11/8 9 | 26.77 | 1°92" | IROW e) @)
11/4 9 |29.94 | 1°72" | IROW . ©)
13/8 8 |32.89 | 1°76" | IR8W . O
11/2 8 |36.07 | 1°61" | IR8W . . ©) .
15/8 8 |[39.24 | 1°48" | IR8W . - | O @) « O
1 3/4 7 |42.13 | 1°57" | IRTW @) ﬁ
2 7 |48.48 | 1°37" | IRTW . - 10 -lo| &3
2 1/4 6 |54.44 | 1°42° | IR6W . - O O 2
2 1/2 6 |60.79 | 1°27" | IR6W . - 1O - 10 §
2 3/4 6 |67.14 | 1°15" | IR6W . - 1O - 1O
3 5 |72.95| 1°27° | IREW . - 1O - 1O
3 1/4 5 | 79.3 | 1°17" | IREW . - | O -1 O
[2): Change the shim to AN16-2 «——" : Change the shim to AN16-2DT =1

: Change the shim to NXN22-2 : Change the shim to GXN22-2DT
Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of

SN type) and the finishing stock to 0.1 mm.
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e Selection o ype Toolholders
o . .
l 30° trapezoidal thread (TR) (for machine parts) 172
Shank material Steel shank Carbide shank “Tsuppari-lchiban”
o 5 Insert size 16IR 22IR 27IR 16IR 16IR 22IR
(0] ™ — ~ | & — — —
'5 E| 2 Rleld|dleleielelelg|d|dlala|s5|82|3/ 88|28 8|8 5.
E S| & 25355 8/513/2|8/8/5/8/5|28/z/2/E/2|&5 3|5/8 2|
£ |2 slzi2|S|18|8|g|g|s|g|s|8|8|2|8|g|g|lg|s|8|8|¢8|8/8\|8
€ 5} rs) E 8/18/g|8|8|8|lg|l&g|8|8|8|8|8|s8 218|518 g S S S lg|8|g
° = = O |nsertCat|\|E |Z | |Z|Z|Z |2 S S|2|c|S|S|\E|Z|2E\ 2|22 |2|%2|Z2|2|2|%2
z o e = |No. 5|5 |5|0|6|6|6|6|6|6|5|6|6|6|S8|d|g|la|2|e|le|lel2lele
TR22x3| 3 | 20.5 | 2°40° | IR30TR
TR24x5| 5 | 21.5 | 4°14" | IR50TR
TR24x3| 3 | 22,5 | 2°26" | IR30TR
TR26X5| 5 | 23.5 | 3°52° | IR50TR
TR26x3| 3 | 24.5 | 2°14" | IR30TR O
TR28x5| 5 | 25.5 | 3°34" | IR50TR
TR28x3| 3 | 26.5 | 2°04" | IR30TR .
TR30x6| 6 | 27 | 4°03" | IR6OTR
TR30x3| 3 | 285 | 1°55" | IR30TR . @)
TR32x6| 6 | 29 | 3°46 | IR6OTR
TR32x3| 3 | 30.5 | 1°48 | IR30TR . 2] .
TR34x6| 6 | 31 | 3°32"| IR6OTR
TR34x3| 3 | 32.5| 1°41" | IR30TR . .
TR36x6| 6 | 33 | 3°19"| IR6OTR
TR36x3| 3 | 34.5 | 1°35" | IR30TR . 2 .
TR38x3| 3 | 36.5 | 1°30" | IR30TR . 2 .
TR40x3| 3 | 38.5 | 1°25" | IR30TR | * e} @) .
TR42x3| 3 | 40.5 | 1°21"| IR30TR | * B Ne} @) .
TR44x3| 3 | 425 | 1°17 | IR30TR | <10 O . O
TR46x3| 3 | 44.5 | 1°14"| IR30TR | - RN O - |« 10O
TR48x3| 3 | 46.5 | 1°11"| IR30TR | * « |« 10O O . - | O
TR50x3| 3 | 48.5 | 1°08" | IR30TR | « |+ O O . « | O
TR52x3| 3 | 50.5 | 1°05 | IR30TR | * sl |0 O e
TR55%x3| 3 | 53.5 | 1°01" | IR30TR | * el e« 1O O . | O
TR60x3| 3 | 58.5 | 0°56" | IR30TR | * el |« 1O O . « 1O
: Change the shim to AN16-2 [2] : Change the shim to AN16-2DT -~
o . .
l 30° trapezoidal thread (TR) (for machine parts) 2/2
Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o k5 Insert size 16IR 22IR 27IR 16IR 16IR 22IR
N o Holder Cat. Q| @ ) =1~ T _ (o« & PR = = =
k2 E | S|\ Mleleldeleleln|d|sly |8 88|55 /8 258|828 8|3
g 5 | & 22|25 |8/2|9/9|9|8/2/8lglzlElg|zlElzl2/12|E/182|5|=/28|5
£ - - cl2l2l8|ly(g|S|S8(8|g(g|d|8|s|g|8|s|e|8|s|g|8|g8|18|g/8/8
1S 3] 3] k) g|18/8l8|18|8|8|8|8|8|8|g2/2|g/8|glg!Slcslg|le|lg|lglg|Blg|g
2 |E & | 8 |enca||S S|E|E\2\S|E|2(2\2/212/8(8/2128/2/2/2|5|3|3|8|5|5|8
L 5|6|56|6|6|6|6|6|6|6|6|8|8|8|6|8|8|a|5|a|P|e|e|le|lP|g|E
TR65x4 | 4 63 | 1°09" | IR40TR . .1-1.]0 .-Jo
TR70x4 | 4 68 | 1°04" | IR40TR . el 0 .l -l0
TR75x4 | 4 73 | 1°00" | IR40TR . .- ]0 )
TR8OX4 | 4 78 | 0°56" | IR40TR . N S ENG)
TR85x4 | 4 83 | 0°53" | IR40TR . el O TS
TROOX4 | 4 88 | 0°50" | IR4OTR . 7T+ To .- To
TR95x4 | 4 93 | 0°47" | IR40TR . ]l ]0O -0
TR100x4| 4 98 | 0°45 | IR40TR . N I RS -0
TR105x4| 4 | 103 | 0°42" | IR4OTR . 1T+ 1o e
TR110x4| 4 | 108 | 0°41" | IR4OTR . TS .. ]0
TR115x6| 6 | 112 | 0°59" | IR6OTR .l -lo
TR120x6| 6 | 117 | 0°56" | IR6OTR <l<l0
TR125x6| 6 | 122 | 0°54" | IR6OTR RIS
TR130x6| 6 | 127 | 0°52" | IR6OTR .| .]O
TR135x6| 6 | 132 | 0°50" | IR6OTR e
TR140x6| 6 | 137 | 0°48 | IR6OTR e
TR145x6| 6 | 142 | 0°46" | IR6OTR e
TR150x6| 6 | 147 | 0°45 | IR6OTR e
TR155x6| 6 | 152 | 0°43" | IR6OTR .| .]O
TR160x6| 6 | 157 | 0°42" | IR6OTR .. ]l0
TR165x6| 6 | 162 | 0°41" | IR6OTR e
TR170x6| 6 | 167 | 0°39" | IR6OTR e

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of
SN type) and the finishing stock to 0.1 mm.
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l Parallel pipe thread (G) (for pipe) This table is also applied to PF, Rp, and PS type threads.

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o 3 Insert size|  6IR 11IR 16IR 6IR 11IR 16IR 16IR
IS 3 c I ||| |a|Jl2|s|lalzle|5|3 18|88 8|5 |cla|lrlx|l|e|x|gl|E
£ © © gl8|12|lgl2|2lelelg|d |8 |3 ||| |2|2|2|2|9|a|c|5|5|8/8|8
E |G| S| B g|slg|g|g8lg8|sl&8|g8|s|le|g|glglglg|e/&8|z|S|g|8lg|2|glg|¢
S |&l=| g O |nsertCat\|Z S |ZS|Z|E|S|S|E|S S\ S|z Z|2|E|E|2|C|2|S|2|E|2E|Z2|2|Z2|Z
i L e e i 55|55 5|6 5|5|6|6|8|8|8|3\ 5|33\ 58lals.5l6 a/2|/8|8|82
G1/4 [19]1.34] 12.30] 1°59" [ IR19W | « [O . O
G3/8 |19 [1.34| 15.81 | 1°33" | IR19W | = | O . @)
G1/2 |14 [1.81] 19.79 | 1°40" | IR14W . O . O
G5/8 |14 [1.81| 21.75| 1°31" | IR14W . @) . @)
G3/4 |14 (1.81| 25.28 | 1°18" | IR14W . . O . . O O
G7/8 |14 [1.81| 29.04 | 1°08" | IR14W . . . O . . @) « O
G1 11]2.31| 31.77 | 1°20" | IR11W . O @) « 1O
G1-1/8| 11 [2.31| 36.42 | 1°09" | IR11W . - O O « |« |O
G1-1/4| 11 |2.31| 40.43 | 1°02" | IR11W . « O O « | 1O
G1-1/2[ 11 [2.31| 46.32 | 0°55" | IR11W . ) O el e« O
G1-3/4| 11 |2.31| 52.27 | 0°48" | IR11W . e e« |O O el e« |O
G2 11 [2.31| 58.14 | 0°43" | IR11W . el |« |O O el e« |O
G2-1/4|11|2.31| 64.23 | 0°39" | IR11W . el e |« |O O el o« |O
G2-1/2| 11 2.31| 73.71 | 0°34" | IR11W . sl || |O O el e« O
G2-3/4|11|2.31| 80.06 | 0°32" | IR11W . e e e |« |O O el e« |O
G3 11(2.31| 86.41| 0°29" | IR11W o|o|o| o]0 o| o |[0]
G3-1/2| 11 [2.31] 98.85 | 0°26" | IR11W o|ofo| o]0 oo |[0
G4 11{2.31/111.55| 0°23" | IR11W o|ofo|o|[0 oo [0
G4-1/2| 11 [2.31]124.25| 0°20" | IR11W o|ofo|o|[0 oo [0
G5 112.31/136.95| 0°18" | IR11W o|ofo| o]0 oo [0
G6 112.31]162.35| 0°16" | IR11W o|lofo| o]0 oo [0

[0] : Change the shim to AN16-0 — [0] : Change the shim to AN16-0DT

B Taper pipe thread (PT) (for pipe) This table is also applied to Rc type pipe thread.

[0]: Change the shim to AN16-0 —

[0] : Change the shim to AN16-0DT «—

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”

. 5 Insert size 6IR 11IR 16IR _ :IRN _ :‘1IR _ 16IIZ 16IR

g S| s
g o é é % Insert Cat. § E § § § § ; § ; § § § § ; ; é é é é § § & § g § % E § <

Z || o | No. 5|6 |66 |6|6|6|6|6|6|6|6|6|0|8|53|5(5|5|56|5|6|5|6|a|2|2|2|
PT1/4|19(1.34|12.30 | 1°59" | IR19PT | O @)
PT3/8 |19 (1.34|15.81 | 1°33" | IR19PT | * O . O
PT1/2 |14 (1.81]19.79 | 1°40" | IR14PT O . @)
PT3/4 |14 [1.81|25.28 | 1°19° | IR14PT O . . O O
PT1 | 11(2.31|31.77 | 1°20° | IR11PT . O O - 10
PT11/4| 11 |2.31| 40.43 | 1°02" | IR11PT . + 1O O <110
PT11/2| 11 |2.31| 46.32 | 0°55" | IR11PT . |« 1O O <l |O
PT2 [11(2.31|58.14 | 0°43" | IR11PT . o]0 o) IS
PT21/2| 11 |2.31|73.71 | 0°34" | IR11PT . cle|+]-]|0O O <110
PT3 [11(2.31]86.41 | 0°29" | IR11PT ojo|o0fo|[@ 0|0 |[0
PT31/2| 11 |2.31| 98.85 | 0°26" | IR11PT ojo|o0fo|[@] 0|0 |[0
PT4 |[11|2.31[111.55| 0°23" | IR11PT o|o|o0|o0 [ 010 |0
PT5 |11|2.31|136.95| 0°18" | IR11PT ojo0|0fo0 |[0] 00 [0
PT6 |[11(2.31[162.35| 0°16" | IR11PT ojo|0]o|[0] 0|0 |[0
PT7 [112.31[187.75| 0°13" | IR11PT ojo|o0fo|[0] 0|0 |[0
PT8 |[11(2.31[213.15| 0°12" | IR11PT ojo0|0]o|[0] 0jo|0| &
PT9 |11|2.31|238.55| 0°11" | IR11PT o|o|o0fo |[0] 010 [0 5
PT10 |11(2.31(263.95| 0°10" | IR11PT o|o0|o0fo|[0] 0|0 || »
PT12 |11(2.31(314.75| 0°08 | IR11PT o|0|0fo|[0] 010 |[0 §

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of
SN type) and the finishing stock to 0.1 mm.
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Selection of ST-type Toolholders

B National taper pipe thread (NPT) (for pipe)

Shank material Steel shank Carbide shank “Tsuppari-Ichiban”
o Insert size 6IR 16IR 6IR 16IR 16IR
g 5 g &2\ 2|2|2|2/8|8/8|3/8|c/8/8/8/8l&/z/5/5/8 %
5 |z &% c|2|E|E|E|2|8|2|E|2|g|c|5|2|5|5/8|5 8 2 2/¢|¢2
z |F|&E | SR8 51535 5 5|5\5 5 6/8\5/5|5 5 2/5/6 8 8/8/8
3/8NPT | 18 | 1.41 | 1°37" |IR18NPT | - @) . e}
1/2NPT | 14 | 1.81 | 1°40° |IR14NPT
3/4NPT | 14 | 1.81 | 1°19° |IR14NPT O O O
NPT 11.5| 2.21 | 1°17" |IR115NPT O O O - 10O
1 1/4NPT [11.5| 2.21 | 1°00" |IR115NPT O -1 -0 O || 10O
1 1/2NPT [11.5| 2.21 | 0°52" |IR115NPT ©) e (@] <l -0
2NPT 11.5| 2.21 | 0°41" |IR115NPT O el el -] |O O |+ |0
21/2NPT | 8 |8.175| 0°50° |IR8NPT O el el -] lO O c | -0
3NPT 8 |[3.175| 0°40" |IRSNPT (0] sl -]0 (@] <]+« +|0O
31/2NPT | 8 |3.175| 0°35" |IRSNPT ©) sl -10 @) -+« +|0O
4ANPT 8 |3.175| 0°31" |IR8NPT O sl el -] |O O <l -0
5NPT 8 |3.175| 0°25" |IRSNPT 0|0/ 0|0 |[0] 0| 0 |[0]
6NPT 8 |3.175| 0°21" |IR8NPT o|0| 0|0 [0 0| 0 |[0]
8NPT 8 |3.175| 0°16" |IRSNPT o0/ 0] o0 |[0] 0| o0 |[0]
10NPT 8 |3.175| 0°13" |IR8NPT o|0| 0|0 [0 0| o0 [0
12NPT 8 |[3.175| 0°11" |IRSNPT 0|0/ 0|0 |[0] 0| 0 |[0]
14NPT 8 |3.175| 0°10° |IR8NPT o|0/| 0] o0 [0 0| 0 |[0]
16NPT 8 |3.175| 0°09" |IR8NPT o(0|0]|0|[0 0| 0 |[0]
18NPT 8 |3.175| 0°08" |IRSNPT 0o|0/| 0] o0 |[0] 0| o0 |[0]
20NPT 8 |3.175| 0°07" |IRSNPT 0|0/ 0|0 |[0] 0| 0 |[0]
24NPT 8 |3.175| 0°06" |IRSNPT 0|/0] 0] o0 |[0] 0| o0 |[0]
[0]: Change the shim to AN16-0 «— [0]: Change the shim to AN1 6-00T «—
l 29° trapezoidal thread (ACME) (for machine parts, pipe)
Shank materia Steel shank Carbide shank | “Tsuppari-Ichiban”
0 g Insert size 16IR 22IR 27IR 16IR 16IR 22IRA
(Z§ E é—) 5—3_ 8 Insert Cat. E § § g § E ; é é E § E E § é % % g § §
=+ INo. 5|53 |5 |6|6 |6 |6 |5 |5 |6|6|6|8 5|5 |a|2|e|e |
3/8 |12 |2.12|8.465 | 4°33" | IR12ACME
7/16 |12 [2.12(10.053| 3°50° | IR12ACME

1/2 |10 |2.54 | 11.43| 4°03" | IR10ACME

5/8 8 [3.18 [14.274| 4°03" | IRBACME

3/4 6 |4.23 [16.934| 4°33" | IRGBACME

7/8 6 |4.23 |20.109| 3°50" | IRGACME

1 5 |5.08 |22.86| 4°03" | IRSACME

1-1/8| 5 |5.08 26.035| 3°33" | IRSACME

1-1/4| 5 |5.08 | 29.21| 3°10" | IRSACME

1-3/8| 4 16.35|31.75| 3°39" | IRAACME

1-1/2| 4 16.35 |34.925| 3°19" | IR4ACME

1-3/4| 4 16.35 |41.275| 2°48 | IRAACME

2 4 16.35|47.625| 2°26° | IR4ACME

Because this thread standard is characterized with large pitch and small diameter, (that is a large lead angle) the standard inserts and toolholders can not

be used for machining this thread type. The application is limited to outside of the standard.

Note : The above tables show correspondence of internal toolholders at the time of setting clearance between thread and toolholder to 3 mm (1 mm in case of SN
type) and the finishing stock to 0.1 mm.
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Threading Inserts

JXlTG 1

Insert size

I
\—‘ Thread angle

Hand

F: sharp edge

DUOJEUT
Il Edge Orientation and Description of Threading Inserts
Edge Orientation
Type A Type B Type N
Right
hand a b a b a b Insert shape
a>b a<b a=b
Left
hand | g b a b a b
a>b a<b a=b

Il When to Use Type A Threading Insert or Type B

Left hand tool holder

=

Threading operation following back-turning

Type A

Il Threading Workpiece in Main Spindle

Left hand tool holder

Gap between workpiece
diameter and thread diameter
(@D - @d1) / 0.079" < 0.236"

Threading operation following back-turning

Left hand tool holder

Gap between workpiece
diameter and thread diameter
(oD - @d1) / 0.079" < 0.236"

Threading close to the wall

Left hand tool holder
ki
@ .
Undercutting needed in previous process

Right hand tool holder

Type A

Right hand tool holder

Right hand tool holder
Limited threading length L1
L1<1.5D

L1 Thread length

Right hand tool holder
Limited threading length L1
L1<1.5D

L1 Thread length

2FR-60A-005
U

Corner radius

Edge orientation

Type B

User's Guide
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Designation system for Threading Inserts

Il Designation system for TT-type insert

Binsert
(1) (3]
@ Hand © Thread type @ Corner radius (mm)
R Right Inscribed circle |12.7 M|60° thread angle Blank 0
L Left Thickness | 3.2 W|55° thread angle -005 0.05
I Toolholder
(1) (2] (3)
© Shank height (mm) ® Shank width (mm) ® Hand
R Right E External
L Left | Internal

Il Designation system for ST-type insert

|l R 175 _ISO -B

6 |
@ @ External or Internal [l © Hand of cut O Thread type @ Thread type @ Chipbreaker
Symbol|l. C. dia (mm) E | External R |Right hand Partial-profile inserts Partial-profile inserts B |With
6 - I | Internal L |Left hand A [Piteh: 0.5~1.5mm 60° |60° thread angle (Basic selection)
TPI: 48 ~16 -
" 6.35 Pitch: 0.5~ 3 mm 55° |55° thread angle || M _|With
16 | 9525 AG Itp. 48~ 8 TR _[30° trapezoidal | | CB |With
22 | 127 G [roc 17 -3mm | [ ACME [29° trapezoidal || - |Without
27 15.875 Pitch: 3.5 ~5mm Full-profile inserts
N ltp. 7-5 -
— ISO |Metric
Pitch: 4 ~6 mm
Z . 6-4 UN |Unified
Full-profile inserts W  [Whitworth
pitch (mm)x10 or 100 PT Taper pipe
TPI (Thread Per Inch) . .
(Examples) NPT |National taper pipe
05: 0.5 mm pitchx10 NPTF |National taper pipe
175:1.75 mm pitchx100 RAPI
. API round
14:14 TPI RD
BAPI |API buttress
RD |Round (DIN405)

UNJ |UNJ
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Thread Milling CNC Program for Internal Thread
THREADMILLING

Right-hand thread (climb milling) from bottom up. Program is based on tool center.
This method of programming needs no tool radius compensation value, other than an offset for wear.

Do-D A Radius of tool path
A= 2 Do = Major thread diameter
D = Cutting diameter

General Program

G90 GO0 G54 G43 H1X0 YO0 Z10 S (n : Number of revolutions)
GO0 Z-(to thread depth)

G01 G91 G41 D1 X (A/2) Y-(A/2) ZO F (Center of tool)

G03 X(A/2) Y(A/2) R (A/2) Z(1/8 pitch) F (Cutting edge)

G03 X0 YOI -(A)JO Z (pitch)

GO03 X-(A/2) Y(A/2) R (A/2) Z(1/8 pitch)

G01 G40 X -(A/2) Y-(A/2) Z0

G90 X0 Y0 z0

Internal Thread
Example: M20x2.0 IN-RH (Thread depth 20 mm)

Tool: MTEC1010C27 2.01SO F (Center of tool) =nxfxz n : Number of revolutions
(Cutting dia. 10 mm) F (Cutting edge) =% xnxfxz :rev/tooth
A=(Do-D)/2=(20-10)/2=5 z : Number of edge
A/2=2.5

(Tool compensation of radius=0)

G90 GO0 G54 G43 G17 H1X0 Y0 Z10 S4000
GO Z-20

Go1 G91 G41 D1X 2.5 Y-2.5 Z0 F840
GO03 X2.5Y2.5 R2.5 Z0.25 F420

GO03 X0Y01-5.0J02Z2.0

GO03 X-2.5Y2.5R2.5Z20.25

Go1 G40 X-2.5Y-2.5Z0

G90 GO X0 Y0 20

M30

%

Internal Thread External Thread

Left-Hand Right-Hand Left-Hand
Thread Thread Thread

A thread milling operation is applicable for thread cutting in
non-symmetrical parts utilizing the advantage of helical
interpolation programs on modern machining centers.

EIFE
3

Right-Hand
Thread

User's Guide

For more details, please check ThreadMilling advisor.
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SOLIODTHREAD Designation system

@
o
=)
o
5}
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©
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K3 KN KN 3

Y Y
ThreadMilling | - Single Point Shank Dia. Tool Dia. No. of Flutes 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
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Grooving and Parting Tools
TUNGCUT

I Features of TungCut

@® Multi-functional grooving system

DK

Parting off

External turning

i -
‘ I °® .I Face grooving
Internal grooving
Internal undercuttlng

\ A Face grooving
(Horizontal type)

External grooving

Face grooving (Blade)

External grooving (Blade) | External undercutting

( Mono block toolholders ) ( Adaptor ) ( Blades with tool blocks )

High rigidity ! | Available for various Suitable for large
~~ machining ! : - diameter machining ! s

@

@ Insert Application

Application
Grooving . Turning
Partin
External Internal Face 9 External Internal Face

= e J

Insert

DGM / SGM
DGS / SGS
DGG
DGL
DGE
DTM
DTE
DTX
DTR/STR

.

[ J
Undercutting Undercutting
DTI [ [ J
DGIM / DGIS °
DTF [ J [ J
[ ] [ J

Al wheel machining |Al wheel machining

DTIU

User's Guide

DTA

SGN ®
STH [ ] ® ([ ]
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Grooving and Parting Tools
TUNGCUT

Il |deal chip forms of TungCut inserts

N Carbon steel
1 GROOVING AND PARTING (1045)
DGM4-030 DGS4-030
©®© )
o © e © o o
Low Low Feed -E@W
DTE4-040 DTX4-040
@ @ e ew
® O ®®/ \6n®
Low Low Feed -E@W
DTE400-040 DTM4-040
@ o
e ®
" -

Low Feed %h‘ Low Feed -Hblthh»

N Stainless steel M
H] GROOVING AND PARTING (304)
DGM4-030 DGS4-030
0 0 o B o © ) @ (-]
6 o o O o o CN =) e 9
0 0 -} e © o @ e 0
Low Feed High» Low Feed High»
DTE4-040 DTX
) @ D 2 @ 2 G Q @ © o
» e 6 & ¢ 9 o0 @ © 09
o ® G o 7 @ 00 @@ 9 9
Low Feed High® Low Feed High»
DTE400-040 DTM4-040
. : ® . s © - ° e O e @
v ¢ s ~ L ) @ ® ®
» CHRC ORI (o Y @ @ s B
Low Feed High™ Low Feed High®
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GROOVING, PARTING, AND TURNING

DTM

First choice
chipbreaker for
various applications.
Optimized geometry
for smooth chip

DTE

Its wide cutting edge
is designed to provide
good chip control

at high feed rates

DTX

Provides good cutting
performance in grooving.
Its narrow cutting edge
width provides excellent
chip formation at low feed

breaking and flow rates
Carbon steel Stainless steel
(1045) (304)
DTE4-040 DTE4-040
0118 0.118 2 D
5 5 C .
& &
3 0.079 3 0.079
:C? -2 : _g Py O
: w0 0| % $S
o 0.039 0O 0.039
0.004 0.008 0.012 0.004 0.008 0.012
Feed: f (ipr) Feed: f (ipr)
DTM4-040 DTM4-040
__ 0118 0.118
= £
& &
5 o0.079 3 0.079
kS G
c <
a a
[ [
0 0.039 0 0.039
0.004 0.008 0.012 0.004 0.008 0.012
Feed: f (ipr) Feed: f (ipr)
DTX4-040 DTX4-040
N 0.118 0.118
£ B
o o
3 o
S 0.079 3 0.079 o
< b 3
o Q (%]
[0) [0) =
0 0.039 0 0.039 g
-]
0.004 0.008 0.012 0.004 0.008 0.012
Feed: f (ipr) Feed: f (ipr)
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Grooving and Parting Tools

TUNGCUT

Il |deal chip forms of TungCut inserts

® Excellent chip control at low feed rates

. Material 1 SUJ2
Bearing steel DGL Holder : CTER16-3T09
. . . Insert : DGL3-025
(521 00) Flrst_ch0|ce chlpbreaker fo_r gjteting speed : Vc = 164, 328 sfm
bearing steel. Excellent chip Groove width :0.118"
control at low feed rates.
f=0.001 ipr f=0.002 ipr f=0.003 ipr f=0.004 ipr
T > L
:E:'..-o :Q:f% “"l:?' “'.:e‘
:' %n’ 42“::-& ﬂﬁl..:o‘ ﬂﬂt':-.
Vc =164 £Lvs 2y +* o8 (o o el s Bl 2.0
e BTy T e &g w 26 g w
e 9 L g g 2 = gP . = = ﬂu‘
' - N s e " P ea g P aa Ay
¥ . ®F *% 40 s 9 s ¢
k ‘lP ‘-\ g ( [_,./,'
i C—‘ -"\ ~ - ~ ( ' ™ @ P! ¢
Ve = 328 QC\J v /) i W ¢ % R
- ol -
C r Q'/ "-—‘j'.. (‘ L/ -j Ll “ r
C c i~ A ')'—) % ( ¢, J
C o S —~

I Notes when using STH insert

Since the wiper geometry consists of a long arc, TungCut CBN insert provides wavy surface finishing, despite the
results with excellent Ra values.
ISO turning insert

(with 0.031" nose radius)
Feed: f = 0.004 ipr

TUNGCQUT

Feed: f = 0.039 ipr

: STH500-SR BXA10
: 2QP-CNGA120408 BXA10
: CTEL16-5T12

H Insert

Holder

: ACLNL164-A
Workpiece material : 4140 (60HRC)
Cutting speed : Ve =492 sfm
Feed : f=0.004, 0.039 ipr
bbbbbbpbbbbbibididdbid Depth of cut rap = 0.004"
m Application : External turning, continuous cut
Coolant : Wet

Surface quality
Ra = 0.4 ym (15.75Uin)

Surface quality
Ra = 0.3 pm (11.8Uin)

Due to the wiper geometry, ensure machine is programmed so that the wiper section of the
cutting edge completely passes over the workpiece edge when external turning or face turning,
otherwise, material will be left uncut on the workpiece. When cutting towards the wall or
bottom, provide proper undercutting, as listed below, at the wall or bottom to eliminate uncut

material.

Face turning External turning

L058 tungaloy.com/us
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(in) required (in) g g
External 0.059 |— ' '
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Face 0.016
External 0.098 -
STH500-SR 0.197
Face 0.028




TUNGMSESYSTEM

I How to install and remove the blade and insert

® Assembly
(1)

Place the blade and tighten
2 bottom clamping screws.

Remove all 4 screws and ensure
‘| the O rings are all in place.

Place the insert in the pocket and (4] Place the long screw in the
tighten the fixing screw in the angular direction and
center. tighten to clamp the insert.

Please follow the installation order as shown above. When the screws are tightened in
the @-© order, the insert clamping may be insufficient and unstable.

® Disassembly

First loosen the long screw in
the angular direction.

Loosen the Fixing screw in
the center and remove the
insert.

Loosening the long screw alone may not release the insert.

Plug Screw Long diagonal screw

PLUG G1/8ISO1179
SRM6X20-XT
(Wrench: HW5.0) l (Wrench: HW5.0)

<— Long diagonal screw —ri
SR M6X20-XT SREI)??N
(Wrench: HW5.0)

Plug screw for oil hole
SRM4X8ISO14580
(Wrench: HW5.0)

Center screw
SRM6X12DIN6912
(Wrench: HW5.0)

O-ring
OR5X1N

0 &+ Center screw
\ SR M6X12DIN6912

\ T (Wrench: HW5.0)
Short bottom screws Short bottom screws

SRM5-04451
SR M5-04451
(Wrench: T-20/5) (Wrench: T-20/5)

All parts listed here are included in the tool holder.

EASYMCEUT

I Procedure to clamp and unclamp insert
@ Put the insert in the @ Turn the wrench and @ Unclamp
pocket push the insert into
the pocket to clamp

User's Guide
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Grooving and Parting Tools

Il Points to consider for grooving and parting operations

Application ‘ Points
To achieve best wiper effect, aP must be greater than the corner radius of the insert.
Do not use no more than 80% of the cutting edge length.
Use a chipbreaker geometry best suited for turning.
Use the toolholder with the shortest possible CDX (cutting depth maximum) to ensure maximum tool rigidity and
process security.
The insert may be deflected by axial cutting force during turning, causing the workpiece diameter to be smaller
than the required dimension(See Fig. 1). A minor tool length compensation may, therefore, be required. Exact
amount of change can be measured by running a test workpiece. Refer to the charts in Fig. 2 below for diameter
compensation values.
Groove- = o drocion e e, STES %06 e e, TS
A4 0.009 ap = 0.079 0.009 ap=0.118
— — =0.079
5E 0008 5E 0.008
T5 0008 7 9118 8 0.006f A
<< S8 0.005] e e 25 0005 0.0%9
N / ap = 0.039 Ny
g e 0.003 / : £ g 0003 i
35 000 ap = 0.020 55 o002 = 0.020
0 0.604 0.608 0.612 0.616 0.(‘)20 0.024 0 0.(‘)04 0.608 0.612 0.616 0.620 0.024
Fig. 1 Feed : f (ipr) Feed :  (ipr)
Fig. 2 Value of compensation
Adjustment of the cutting edge height is crucial to obtain the best possible part quality in parting operations.
Adjust so that the center height is not off by more than +0.004".
Setting the parting tool upside down aids in better chip evacuation and preventing parts from flying when parted
off.
If the center height is set too low, a pip may remain on the parted surface.
Optimize tool life by reducing feed to 30% about 0.197" before the workpiece center.
Use a left- or right-handed insert with an angled front and smallest possible corner radii to prevent or minimize
pips.
Parting off Use a parting tool with the thickest shank height (H) as possible for maximum tool rigidity and stability.
Use an overhang as short as possible for minimum tool deflection and process security.
When the parting distance is greater than the insert length, use a single-ended insert.
Use a insert as thin as possible. This minimizes the cutting force and saves material.
To avoid part surface from being damaged after the cut, move the tool in the axial direction to keep the cutting
edge off the part before retreating the tool in the radial direction.
Chip control during face grooving operations is, generally, more challenging than general grooving operations.
Optimize the insert geometry considering whether the application involves grooving or groove-and-turning.
DAXMIN (axial groove inside diameter minimum) and DAXX (axial groove outside diameter maximum) in the lists
indicate the diameter range of face groove width machinable from the first cut.
Face Choose the diameter range of the first cut (DAXMIN and DAXX). Use the tool for the largest diameter that fits your
grooving groove and turn from the outside towards the center to expand, and never cut the other way around.
Use the same feed and aP as for O.D. grooving.
For effective chip evacuation, use peck grooving method or set the tool upside down to eliminate chip nesting and
chip re-cutting.
DMIN indicates minimum bore diameter that can be machined with no interference.
Optimize the insert geometry considering whether the application involves grooving or groove-and-turning.
Chip evacuation is challenging in internal grooving operations. Use coolant-through toolholder whenever possible.
glp;g:,r:glg Use a toolholder a.s.thick as possible or use a vibration-resistant carbide shank to increase tool rigidity for
chatter-free machining.
Always turn from the bore end towards the entrance to reduce chip nesting inside the bore and promote better
chip evacuation.
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Milling tools

I Nomenclature for face milling cutter

Axial rake angle (yr) (GAMP)

Peripheral cutting edge ﬁﬁ\
(Main cutting edge)

Chamfering
corner

Insert

Face relief
Workpiece angle I

\

Cutting edge inclination (1)
Cutter height (LF)

- Face cutting edge
(Wiping flat)
N y
Peripheral

cutting 2
. edge angle 8
S () !
o S
291 =)
£ .
e8| L] — 3
g 8 Peripheral §
20 'y True rake relief angle *é
[ angle (y0) o

% Radial rake angle (yf) (GAMF)
(0]
i

¢ Relations of various rake angles are

according to the following equations.

tan yo=tan yfcos x + tan ypsin
tan A =tan ypcos « - tan yf sin

() The notation in the brackets is the one
used in the catalog (ISO compliant)

Il Cutter geometry and applications

Rake angle combination

| Rake angle combination and applicability

Condition '\,{‘Z%gtixg Negative-Positive| Positive-Positive Negative type . . Positive type
(GAMP) (Negative-Negative) |Negative-Positive type|  (positive-Positive)
Shapes |"P - + +
of (GAMF) - -
cutting " + (-) AR. Axial (+) A-R. Axial (+) AR. Axial
edge |yo _ + + rake rake rake
angle angle angle
Carbon steels, alloy steels (< 300HB) A (@) O
Stainless steels (< 300HB) X O O
Die steels (< 300HB) A O @)
|
Workpiece |Cast irons Ductile cast irons (@) O O Radial \ Radial
material - rake | rake
Aluminum alloys x @) (@) langle angle
Copper and its alloys x 9) ® e
Titanium and its alloys X O O
Hardened steels (40 ~ 55HRC) O O x o
- Higher - Excellent |- Most g
cutting edge |chip removal |excellent [0)
strength - Higher cutting P
- Many cutting edge |action T
Features usable strength and @
corners of  |Freer cutting )
inserts action
DoPent TungMill TFE12
Typical examples of mills DoTriple-Mill | DPD09

( ) The notation in the brackets is the one
used in the catalog (ISO compliant)
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Milling tools

Il Calculation formulas for milling

@Cutting speed

@Cutting speed (Calculated from number of revolutions)

Ve Cutting speed (m/min)
SFM = RPM X D D : Effective diameter (mm) (DC, DCX)
3.82 N Number of revolutions (min~")
T=~3.14

@®Number of revolution (Calculated from cutting speed)

_ SFM X3.82

RPM

@®Feed speed and feed per tooth

vs : Feed speed (mm/min)

Vi = fZ XzZzXn fz : Feed per tooth (mm/t)

z : No. of teeth of the cutter

n : Number of revolutions (min~")

1]

|

7z, | (Feed per tooth) Feed speed is relative speed of cutter and Workpiece material and in the
f (Feed per revolution) normal milling machine, it is the table speed.

In milling, the feed per tooth is very important. The recommended cutting
condition is expressed by V¢ and fz and using the above equation
calculate n and vf and input in the machine.

@Cutting time on face milling T Gutting time (min)

L L © Total table feed length.
@Q <:| @Eg T = = (£ : Workpieces length (mm) + @Dc:
(min Vs Effective cutter diameter (mm)
.o (DC, DCX))
Vi . Feed speed (mm/min)

~

(') The notation in the brackets is the one
used in the catalog (ISO compliant)

Il Depth of cut and width of cut

\ @®Depth of cut

Determine by required allowance for
w machining and capacity of the machine.
In case of mill, there are cutting limits
- ap according to shape and size of the
insert. Please see spec in the catalogue. g, : Depth of cut (mm)

@®Width of cut and engagement angle D Gutter diameter (mm)

Center f There is an appropriate engage angle (DC, DCX)
cutting ! depending on the cutter diameter, cutting E : Encage anale
:> (/C' e position, Workpiece material, etc., and _ ‘g geang
/ a ordinarily the values in the table below  &e - Width of cut (mm)
1 i () Th tation in the brackets is th
E\( are used as a gwde. one us:dni(r: ?h:r;;?aloz (IrSag fo:nlps)lianet)
gﬂt‘t’iﬂger :> Center cutting Shoulder cutting
Workpiece |Appropriate| Cutter dia. Workpiece |Appropriate| Cutter dia.
((/C % material E and ae material E and ae
{ 2 .3
(@ Steel ~42° de == Steel ~30° ae = ¢
E< \_1 3 5
.4
Castiron| ~53° | @ =gD ||Castion| ~40° | @e= % D
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I Roughness of finished surface

(1) Theoretical surface roughness
Theoretical roughness as shown below, is the same as for single point turning

@®With corner radius RE @®Without corner radius RE

Rth : Theoretical roughness (um)
tana - tangpB fz : Feed per tooth (ipt)
—— - |x1000 . o

tana +tan B RE : Corner radius (in)

a : Corner angle
Q{o
o
_A ——

B Face cutting edge angle
fz fz

Rth=fi2><1000 Rth=fz
8RE

Rth
| _Rth

18

(2) Actual surface roughness

A facemill cutter in practice is composed of multiple point cutting edges
and is prone to create uneven peaks, or an axial runout error (Rp) on cutting
edges. One or two cutting edges being non-coplanar to the rest invariably
create the dominant mark on a face-milled surface, producing periodic
| patterns corresponding to the feed per revolution f (ipr) superimposing on the
feed per tooth 1z (ipt).

Rp
i |

fz (Feed per tooth)
f (Feed)

Il Improving surface roughness

Face run out must be minimized and a low feed and high speed should be used.

Insert Also, in order to attain good finished surface at high efficiency, there are the
SPCN42ZFR

4 following methods:
Body : (1) In case of ordinary mill
Locator

Use wiper insert as shown in the figure at left.
(2) Use of super finish mill for finishing.
/ e Use of combination mills with finishing insert such as TFD4400-A and
0.0012" ~ 0.003" TFP4000IA @p < 0.039").
e Use of super finish mill for finishing such as NMS cutters and SFP4000
etc.

User's Guide
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Milling tools

Bl Calculating power requirement

Pc : Net power requirement (HP)
PC — kC Xap Xan 4 kc @ Specific cutting force (KPI)
(HP) 330 [Refer to the Table below]

ap : Depth of cut (in)
Because practical power requirements depend on the type of mill (proportional ae : Width of cut (in)
to the true rake angle) and the motor efficiency of the machine used, the result e orcu N
calculated from the above formula should be considered as a rough guide. v : Feed speed (in/min)

@®Values of specific cutting force (kc)

Workpiece material | Tensile strength Value of specific cutting force on feed per tooth kc (N/mm?)

(J18) “ 0.004 (ipt) 0.006 (ipt) 0.008 (ipt) 0.012 (ipt) 0.016 (ipt)
SS400 75,420 312 290 276 254 239
S55C 111,679 286 270 261 255 235
SCM435 105,878 355 341 319 287 248
SKT4 (HB352) 294 292 263 244 231
SC450 75,420 393 367 350 325 307
FC250 (HB200) 241 210 191 167 149
Al (Si) 29,008 96 84 76 67 59
Brass 72,519 158 139 127 110 99

®Values of cutting force
1800
OPrincipal force fy M
1600 M Feed force fx ] —
[OBack force fz
1400 [—— — [ —
1200 [ —
=
8 1000 [ —
s
o
£ 800 [ —
S
o
600 [ —
400 [ —
200 [ —
0 — L L L L L L L -
00 00 400 400 00 00 00 00
-200 T@P‘“ T@P4Z A T5P40 TsE"a T@N"Z Tﬁﬂﬁo
Workpiece material : 1049 (210HB), Diameter of mill : 6.29"
Cutting speed : Ve = 490 sfm, Feed per tooth: fz = 0.008 ipr
Depth of cut: g@p = 0.118", Cutting by a single edge, dry
@Conversion from cutting speed to number of revolutions (unit : min™)
Cutter diameter Cutting speed : Ve (sfm)

DC, DCX (in) 33 98 164 328 410 492 656 984 1,640 2,625 3,281 6,562 13,123
0.394 318 955 1,592 3,184 3,980 4,777 6,369 9,554 15,923 25,477 31,847 63,694 | 127,388
0.472 265 796 1,326 2,653 3,317 3,980 5,307 7,961 13,269 21,231 26,539 53,078 | 106,157
0.630 199 597 995 1,990 2,488 2,985 3,980 5,971 9,952 15,923 19,904 39,808 79,617
0.787 159 477 796 1,592 1,990 2,388 3,184 4,777 7,961 12,738 15,923 31,847 63,694
0.984 127 382 636 1,273 1,592 1,910 2,547 3,821 6,369 10,191 12,738 25,477 50,955
1.181 106 318 530 1,061 1,326 1,592 2,123 3,184 5,307 8,492 10,615 21,231 42,462
1.260 99 298 497 995 1,244 1,492 1,990 2,985 4,976 7,961 9,952 19,904 39,808
1.378 90 272 454 909 1,137 1,364 1,819 2,729 4,549 7,279 9,099 18,198 36,396
1.575 79 238 398 796 995 1,194 1,592 2,388 3,980 6,369 7,961 15,923 31,847
1.969 63 191 318 636 796 955 1,273 1,910 3,184 5,095 6,369 12,738 25,477
2.480 50 151 252 505 631 758 1,011 1,516 2,527 4,044 5,055 10,110 20,220
3.150 39 119 199 398 497 597 796 1,194 1,990 3,184 3,980 7,961 15,923
3.937 31 95 159 318 398 477 636 955 1,592 2,547 3,184 6,369 12,738
4.921 25 76 127 254 318 382 509 764 1,273 2,038 2,547 5,095 10,191
6.299 19 59 99 199 248 298 398 597 995 1,592 1,990 3,980 7,961
7.874 15 47 79 159 199 238 318 477 796 1,273 1,592 3,184 6,369
9.843 12 38 63 127 159 191 254 382 636 1,019 1,273 2,547 5,095

12.402 10 30 50 101 126 151 202 303 505 808 1,011 2,022 4,044

Note: In this table, the effects of centrifugal force on the rotating balance of the tool and the toolholder, flying risk of cutter parts, and limited value of toolholder
destruction are not considered. Therefore, when using the tool at high speeds, be sure to observe the specified condition range.
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I Trouble shooting in face milling

Trouble Possible causes Countermeasures

* Improper insert grade selection ® Use a grade with high wear resistance P30 — P20

Rapid wear of (Insufficient wear resistance)
cutting edge ® Excessive cutting speed e Select cutting speed suited for Workpiece material and insert grade
¢ Inadequate feed e Use standard cutting condition in catalog as guide
e Improper Insert grade selection (Insufficient toughness) | ® Use a grade with high fracture resistance P10 — P20
e Cutting hard material and e Decrease cutting speed
. L unfavorable surface condition e Use cutter with strong cutting edge
Rapid chipping of
e Excessive feed  Proper selection of feed conditions, using recommended cutting conditions in catalog as guide

cutting edge
e Excessive pressure applied on cutting edge | ® Proper selection of engaging angle

® Machining superalloys * Use a negative-positive type cutter with large corner angle

e Cracking due to thermal shock e Select insert grade of stronger thermal shock resistance
e Decrease cutting speed

e Continuous use of excessively worn insert | ® Shorten replacement standard time of insert

e Cutting hard material e Use cutter with stronger cutting edge
e Use cutter of larger corner angle

Fracturin
9 e Obstruction to chip flow e Use cutter with better chip expulsion

¢ Recutting of chips after chip welding ® Select insert grades difficult for chips to adhere
Cemented carbides — cermets, coated grades
e Use air blow

¢ Excessively slow cutting, too fine feed ¢ Select cutting speed and feed optimized for insert grade and
Workpiece material

e Cutting soft material such as aluminum, copper, mild steel | ® Use cutter with large rake angle

e Cutting stainless steel e Coated grades (AH130. AH3135)

e Use of cutter with negative rake e Use cutter with large rake angle
or too small rake angle

Excessive chip
welding or build-up
on cutting edge

e Effect of built-up edge ® Increase cutting speed

e Appropriate cutting depth (finish allowance)

e Change insert grade For steels : P — coated — cermet
For cast irons : K— coated

e Effect of face cutting edge run out ¢ Proper installing of inserts
Rough finish e Use insert of high dimensional accuracy
e Cleaning of insert pocket

e Continuous use of excessively worn insert | ® Shorten replacement standard time of insert

¢ Remarkable feed marks e Feed per revolution to be set within flatland width
e Use wiper insert type cutter such as T/EAW13
e Use cutter exclusively for finishing

e Unstable clamping of workpiece e Check clamping method of workpiece
e Cutting of welded construction of e Use cutter of large rake angle and small corner angle
. thin steel plate
iz e Excessive cutting condition ¢ Re-examine allowable chip removal rate according to motor HP
e Face milling of narrow width workpiece e Use cutter of small cutter diameter and with many teeth

e Too many simultaneous cutting teeth engagement | ¢ Reduce No. of teeth

User's Guide
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New Designation System for Milling Cutters

[ H | Hybrid TAC Mill Series|
—
Bore type Symbol Type
El Symbol|  Relief angle T~: General type
H [ 7 - JIs
s = P 11° E ISO
Shank type D 15° A ANSI
E 20° E~: Shank type
Symbol Type F 25° gmbo|  Hand Symbel Unit - |Cylindrical
T | Bore type N o R | Right M mm W |Weldon
E | Shank type Othersy  Special L Left C |Combination

{Number of inserts

© Relief angle

0075 A 04
50 U 0125 W 02 L

o _§o ____Jé

@ Effective cutter diameter © Attachment size @ Additional feature

Cutting edge angle Symbol Size Symbol Size Symbol Type
P 90" ~ 80° s ] M: Unit in mm M: Unit in mm W |Wedge clamp
E 80° ~ 70° [ 080 80 mm Hole diameter L |Long shank
D| 60 ~50 A 200| 200 mm 200 20mm LE |Long edge
A 50° ~ 40° T g I: Unit in inch 254, 25.4mm CS | Carbide shank
L | with I%ré%gutting a 200 2in 31.7] 31.75mm N |No coolant hole
Othersy ~ Special . 47.6| 47.625 mm
O I: Unit in inch
H - Hole diameter
0075 0.751in
;\E;Z)ach A ra— | Efectve utter clamete| 0125 1.251n
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
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Previous products

® ] | A& e
Shank type Symbol | Size (Symbol| Size |Symbol| Size |Symbol| Size (in ‘

@ Gentering plug Cutting 06 |0.250 06 |0.255/ 11 0.433| 0.250 cuttaramtor

AT S b 07 |0.313 08 |0.319 13 0.543] 0.313 | | - eoarammeter 1.

| " \ﬁdﬂ?gzy“ W (1)3 gggi 09 |0.375/ 09 |0.382] 16 0.650 8.2;51 Sy | EFocTve dameter

‘ ° M4 - - |- -]=-]-10 050, 1.97
i m——! D| 15° 120472/ - | - | =| - | = | - |0.472| [063] 2.480
Symbol Type Symbol| Cutting edge angle| | E 20° 12 (0.500 12 |0.500, 12 (0.508| 22 |0.866| 0.500 | [ 080 3.150
V |Vertical insert || X Others F| o25° 15 (0.625) 15 |0.625 16 |0.634 27 [1.080| 0.625 | [100|  3.937
Q |Quick change || Z Others N 0° 160630 - | - |- | - | - | - |oe30]| [128 4.921
E |Shank V| Others P| 11° |[19 0750 19 0.750 19 [0.760 33 [1.300] 0.750 ;gg S'ggi
T |Bore P 90° ~ 80° X | Others ||20(0.787 = | - | = | - | = | - |0.787| 550" g aa3
S Special E 80° ~ 70° 25 |0.984 - - - - - - 10.984 315 12.402
D |All PCD tipped [[D |  60° ~ 50° EJ_L 25 1,000/ 25 |0.630| 25 |1.016| 44 1.730/1.000 | [355] 13.976
Q |AIlPCBN tipped || A | 50° ~ 40° 31 1.250 31 |1.250 32 |1.268| 55 [2.160| 1.250 | [400| 15.748
(2]

O Cutting edge length

Example

Metric system

Example

Inch system

© Application,etc. [l © Size of applicable insert [l {® Angle

Symbol| Application, geometry etc. | [Symbol 1. C. (in) SymbolCutting edge angle{ |Symbol| Effective diameter (in) B | Close pitch
M |For machining centers | | 3 0.375 0 90° ~ 80° 50 1.970 I | Irregular pitch
F |For finishing 4 0.500 1 80° ~ 70° 63 2.480 A(-A)| Modified type
G |General purpose 5 0.625 2 70° ~ 60° 03 3.150 For
S |ofsauareshouider | | g 0.750 3| 60°-50° ||o4| 3.937 S | getinguishing
H |High rake geometry | | 7 0.875 4 50° ~ 40° 05 4.921 L | Long shank
P Neiwarel |8 1000 | [5] 40-30 |[o6| 6299 1 m_

R |Useroundinserts | | 9 1.250 6 30° ~ 20° 08 7.874 Left hand T%\b
U |For difioult to cut 7] 20~10° 10 9.843 e
C |For chamfering 12 12.402 Inegular pmjg
L |Long edge type . Cutting 14 13.976 Close pitch specs.  specs.
T |For threading edge 16 15.748

angle

Note: For diameter of less than
80mm,nominal dimensions (mm)
of effective diameter are shown

User's Guide

T
Effective
cutter diameter

Body diameter

Note: The above nomenclature is not applicable
for VSN6000I, MS cutter, TCB, PES1500
and TBN etc.

Tungaloy Lo67




— O
[v]
pig
c o
-C!-
9%
o

Designation System for Milling Inserts

Symbol| Hole | Shape of hole |Chipbreaker Shape
N Without| ——] T—7
R |Without - Single-sided| P~ ©__7
F Double-sided (| Shape |Cutting edge length (£)
— - Symbol | Thickness (mm)
Partl lindrical
w h?)qe,ysjcgélr]e—;zgae Without (171 O/ S D 02 2.38
T Counter sink _|Singe-siced| EX7 I 7 03 318
Partl lindrical i
Q Fayelyty Wiout | CTC] LB AN T3 | 897
U | With | counfersink Poublesiced BT é) 04 4.76
Partly cylindrical | Wi 05 5.56
B hote. smaie.side | thout| COC] N7 i = e 635
H Counter sink | Sindle-sided| T YT O 07 7-94
Partly cylindrical | Wi H :
c Potyeriarce [ witowt|  EX3 a4 e
J Counter sink | POUDle-sided FON@= YA -
X _ _ _ A J— ElThickness
(4]

[)
Groove and hole @ Cutting edge length
@ Thickness

(Example)

Metric

Inch

P N
(Example) S D

@ Shape @ Relief angle ©® Accuracy (mm)
Symbol Shape N&Seeg?ene ° Figure Symbol| Relief angle S(glg‘gs‘;l Corner height (m) Thickness (s) I. C. dia. (od)
H | Hexagonal | 120° O c| 7 A + 0.005 +0.025 +0.025
s Square 90° O D | 15° c +0.013 +0.025 +0.025
T Triangular 60° A E 20° E + 0.025 + 0.025 + 0.025
c 80° F 050 G + 0.025 +0.13 + 0.025
) H +0.013 + 0.025 +0.013
E Rhombic 75° °
. o L7 G | 30 K £0.013 £0025 | +005-+0.13
. M | Others M | 008 ~0.18 +0.13 +0.05~+0.13
L | Rectanguar | 90 L] N | o N | £0.08-+018 | +0025 | =0.05~=+013
A Parallelogram 85° Y4 P 11°
R Round O Q Other Standard I. C. 1. C. dia. (ed) tolerance Corner height (mm) tolerance
applications dia. JKLMN U M. N U
w Wiper 80° O lo) Other = ’
applications 6.35
w Special - X | aoromons +0.05 +0.08 +0.08 +0.13
9.525
0 | oo | 135 | O | |8 |0
p Pentagonal 108° O TR p— 12.7 +0.08 +0.13 +0.13 +0.2
) 15.875
X Special Others 19.0 + 0.1 +0.18 +0.15 +0.27
Y Special ‘ J 05
Z Special 25.4 +0.13 +0.25 +0.18 +0.38
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Symbol Description
Syl | S e st e HM | General-purpose high feed milling chipbreaker|
° Symbol | Relief angle eneral-purpose milling chipbreaker
A 45 MM | General illing chipbreak
D 60° A 3° Symbol | Cutting edge Shape MW | Milling insert with wiper edge
B 5o B | Milling insert for burr removal
E 75° c 7o F Sharp E D |Insert with diamond sintered body
F 85° W | Wiper insert (multiple corners)
o
D 15 WS | Wiper insert (single corner)
7o : _J
<l 0 E 20 E Round WD | Wiper insert (with diamond sintered body)
H 87° F 25°
G 30° BD | Wiper for burr removal (diamond sintered bodly)
° T Chamfer MJ | General-purpose milling chipbreaker
Special, small N 0 — - —— -
U entering angle P 11° MH | Milling chipbreaker with reinforced cutting edge
Z Special, ML | Milling chipbreaker for low cutting force
universal V4 Special S | Combination < ; Symbol |Hangof | [ MS Milling chipbreaker for stainless steel
R | right || HJ |High feed milling chipbreaker
Cutting edge Relief ange p L Left AJ | Milling chipbreaker for non-ferrous metal
angle Combination G - NMJ | General-purpose milling chipbreaker with serration
Wi lief N [witou NAJ | Milling chipbreaker with serration for non-ferrous metal
(8] {grel ; : Hand of ]
angle © Major cutting edge o insert @ Supplementary symbol

QCutting edge angle

-
05 G N
Z
o

E R -
I N

@ 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 5 4 12.7 < 3 4.76 2 0.8 (0.794)
G Double side With £ 5 15.875 = 4 6.35 3 1.2 (1.191)
M Single side With 6 19.05 6 9.52 4| 1.6(1.588)
N Without With 5 2.0 (1.984)
V) Without Without 6 2.4 (2.381)
w Without With Symbol Description

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

o N/

Chamfer for corner angle 60°

S \_/

Chamfer for corner angle 15°

User's Guide

*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 z
symbol, such as W, WS, and WD, is at the end of each designation. Flat chamfer
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8o Oll arolige cnamiils
Il Part details B Types
Neck Shank
- 5
[ (0]
g, :
EA [4 AZ
el . - _ N - 4
8 > s
2 7]
3 Neck length | Centre hole
Flutelength | 4 |, Shank length

Overall length

A
\

) Concave
Radial rake . angle Peripheral
— orner !
Land width End cutting edge
Flute \ 1st radial relief cutting edge

A 2nd radial relief  gng gash ™

Axial rake

Ball nose with taper neck

|

1st end relief I

2nd end relief RE

B Cutting condition of Endmills

@ Cutting speed

@ Cutting speed (Calculated from number of revolutions)
SFM: Cutting speed

RPM X D D : Effective diameter (in) (DC)
3.82 RPM: Number of revolutions (min-1)

SFM =

® Number of revolution (Calculated from cutting speed)

_ SFM X3.82

RPM

@ Feed speed and feed per tooth

vt : Feed speed (in/min)
Vi = fZ XzZzXn fz : Feed per tooth (ipt)
z : No. of teeth of the endmills

- - n : Number of revolutions (min")
Up milling Down milling () The notation in the brackets is the one
@ Depth of cut used in the catalog (ISO compliant)

o) The necessary capacity of the machine is limited by the length of
, cut edge of the endmill.

® Up milling and down milling

Down milling generally produces better tool life and surface
roughness.

In case of cast iron sand inclusion or welding surface, up milling is
recommended.
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Il Regrinding procedures of solid carbide endmill

Check damage on cutting edge

v

v

v

™ D\ B\
A Flank wear B Crater wear Bregake}gg .
at the peripheral cutting at the rake face Cinesidlie, il (e h_as
edge enough length of cutting
) ) edge as unused part. )
® o * . A - * . N . * h
Regrinding of peripheral Regrinding of peripheral Cutting off damaged part
relief angle ) rake angle ) )

@

Regrinding of end relief
angle

' !

©) N
Grinding of end rake angle
and end relief angle

[1] Regrinding of end relief angle

1. For using cup type

diamond wheel E

—T Relief angle

Al

Use 400 to 600 mesh
e diamond wheel

Setting angle of
grinding wheel

Formular of setting
angle «

tan a =tan g x tan 0

B : peripheral relief angle
0: spiral angle

2. For using straight
type diamond wheel

R

grinding

wheel 'i_

Cup type diamond wheel

Regrinding of end rake angle (End gash)

For 2 flutes endmill:
straight type diamond
wheel

For = 3 flutes endmill:
cup type diamond wheel

} ’%WSO

—

/| 0°~3°

|
R

Regrinding of end relief angle

Cup type diamond wheel
y: 1st end relief angle: 5° ~ 7°
2nd end relief angle: 15° ~ 20°

@ Notice of regrinding

(1) If, after checking the damage of the cutting edge, the
damage is as case “A” or “B” of the flow chart, the tool
must be reground.
Too much damage of the cutting edge requires too much
stock removal and thus reduces tool life.

(2) Please use diamond grinding wheel.

(3) Peripheral relief angle must be ground between 18° and
10°.
Relief angle of small diameter cutters for aluminum
machining must be a large degree.

(4) First check if “C” in flow chart can be adapted for the case
of coated endmill or not.
If procedure “C” can be adapted for regrinding, tool life
after the grinding would be more improved than new one.
The reason is remaining coated layer of cutting edge and
shorter tool length will keep much higher rigidity of the tool
than before regrinding.

(5) Please check run out of peripheral cutting edge, face
cutting edge, with Vee block after regrinding.
The value of the run out must be controlled within 0.0004".

@ Notice for regrinding of ball nose endmill
- Regrinding of relief angle only is available. The dimension
of nose radius will be smaller after grinding.
- Honing of cutting edge is necessary after regrinding.

User's Guide
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Solid Carbide Endmills

I Trouble shooting in Endmilling

Trouble Possible causes Countermeasures
® Reduce feed.

® Reduce tool overhang length.

® Exchange to short cutting edge tool.

® At the start of machining
® At the end of machining

® Reduce feed.
® Managing tool life — Exchange in shorter time.
® Replace chuck or collet to new one.

Breakage When usual machining @ Reduce tool overhang length.
® Make optimum honing on the edge.
® Reduce flutes. E.g. 4 flutes — 3flutes, or 2flutes.

® Use enough coolant. Change direction of supplying coolant.

® Use the circular interpolation in NC machine. Stop feed shortly before changing.

When change the direction | o Lower feed around changing part.

of feed ® Replace chuck or collet to new one.
o ® Chamfer the corner with hand-stick grinder.
Chipping on corner edge e Down cutting = Upward milling.

® Change cutting direction, Down cutting — Upward milling.

Chipping on boundary part | ¢ Regyce cutting speed.

® Make slight honing on the edge. Or make honing bigger.
® Change spindle revolution number.
® Increase cutting speed.

Chipping on central part or
ppIng P o [f chattering, increase feed.

all edges. )
® Use coolant or air blast.
Frafzture on ® Replace chuck or collet to new one.
cutting edge e Decrease cutting speed.

® Decrease feed.

® Reduce flutes. E.g. 4 flutes — 3flutes, or 2flutes.

® Make slight honing on the edge. Or make honing bigger.
Fracture on cutting edge ® Replace chuck or collet to new one.

[For Solid carbide endmill]
® Decrease cutting speed.
@ Use enough coolant. Change direction of supplying coolant.

® Decrease cutting speed.

® Change cutting direction, Upward milling — down cutting.
® Increase feed.

® Use coolant or air blast.

® n reground tool, grind flank face with FINER wheel.

Large wear in
short time

(Continued on next page)
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Trouble Possible causes Countermeasures

® Reduce feed per tooth.

Bright, but Wavy surface
® Increase flutes; E.g. 2 flutes — 3flutes, or 4flutes.

® Increase cutting speed.
@ Use coolant or air blast, or increase coolant.

Small chips are welded on ’ .
® Make slight honing on the edge.

surface. e Upward milling — Down cutting.
Poor surface ® Increase feed per tooth. Increase Depth of Cut.
finish
@ Make slight honing on the edge.
Scratches on the surface ® Use non-water soluble coolant.
@ Down cutting — Upward milling.
® Reduce depth of cut.
Poor surface by over cutting | e Increase cutting speed.
® Reduce feed per tooth.
o Upward milling — Down cutting.
Finish size becomes a minus| ® Reduce depth of cut.
tendenc ® Replace chuck or collet to new one.
y- ® Reduce overhang length.
® Increase cutting speed.
Poor accuracy ® Reduce depth of cut.

® Replace chuck or collet to new one.

® Reduce overhang length.

Poor straightness ® Increase cutting speed.

® |ncrease flutes; E.g. 2 flutes — 4flutes.

® Reduce feed per tooth.

® Check the edge. Change tool, when needed.

® Increase feed per tooth.
Reduce feed per tooth, when current feed is more than 0.003 ipr.
e Change cutting speed.
Chattering ® Replace chuck or collet to new one.
® Reduce overhang length.
@ Use 2 flutes tool in roughing. Use 4 flutes tool in finishing.
® Down cutting — Upward milling.

ECAUTIONARY POINTS IN USE

- The cutting heads specified by Tungaloy must be used. Avoid using alternate heads
that are not Tungaloy products as this will damage the shank and can cause severe
accident or injury.

- Before setting the head, clean the connection screw with an air blast or a wiping cloth
to remove chips and other foreign matter that may remain.

- Do not apply the lubricant to the connection screw.

- Please use the correct wrench with the correct cutting head. Tighten the head slowly
until the face of the head contacts the shank. (Please refer to the picture shown on the
right.) Do not re-tightening or over-tightening. Excessive tightening may cause the
cutting head to break.

- Do not apply excessive force or a hammer when tightening or exchanging the cutting
heads.

User's Guide
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SOLIDMEISTER Designation System

(o] Square endmill
CK Square endmill for Ti
CA Square endmill for aluminum
cc Square endmill with chamfered
CH Square endmill for finishing
B Ball nose
FF High feed
FS FINISHMEISTER
CP Chip splitter
CR/RC/RF | Rougher 004 0.4
TE | Solid Carbide TR Tapered & radius 045 4.5
TC | Ceramic BRF Ball nose & rougher 100 10

© Endmill Code ® Endmill type

® Cutting diameter (mm)

TEC 009 A2 - 0135
TEC 100 E 4L - 22
[A*

O Helix angle ® No. of flutes @ Effective cutting
0° 2 2 flutes 5t ()

N

c 10° 3 | 3flutes LLd 0.6
7 20° 4 | 4flutes ks 1.35
A 30° 4M | 4 flutes & medium length 06 6
E 38° 4L | 4 flutes & long length 20 20
B 45° 4X 4 flutes & extra long length

D 50° 4 flutes & medium length

F 55° 4MF for hardened steel

H Variable helix 44 4 variable pitch flutes
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Tolerance

Diameter Cutting diameter Shank
range pces DCONMSh®
<3 -0.014 - 0.028 0 - 0.007
3-6 -0.02 -0.038 0 - 0.008
6-10 -0.025 - 0.047 0 - 0.009
10-18 -0.032 - 0.059 0-0.011
18 - 30 -0.04 -0.073 0-0.013
/04 4 055 5.5
/10/1.5 10/1.5° C Cylindrical 08 8
/14 14 w Weldon 4 4

@ Length of neck / Angle neck (mm)

® Shank type © Shank diameter (mm)
Ei

/06 C4 M E66

/32 C10 CF- 72
m

® Overall length / Corner radius

® Workpiece material / Additional feature

- General 66 66 mm
Stainless steel 180 180 mm
M Steel medium hardness E** Eco type
< 55 HRC M Medium
H Steel high hardness R08 Corner radius: 0.8
> 55 HRC
RO2A Aluminum
CF VARIASLEMEISTER
R16 Corner radius: 1.6

User's Guide
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TUNGMEISTER Designation System

Shank

V.SS 037 L300 S 06 US

o Jjo __jo ____jJo ______jo jo Jjo o |

O Length (in) @ Additional feature
V  |TungMeister 031 |20.315 L300 |3.000 U |inch
037 |20.375
® Shank material
4 050 |90.500
SS |Straight neck S Cylindrical S Steel
062 |20.625
TS |Taper neck W |Weldon C Carbide
- 075 |20.750
sc |Slotting 100 |21.000 W  |Tungsten
ST__[for T-Slotfing ‘
AD | TungFlex adapter 05 |S05
06 |S06
08 [S08
10 [S10
12 [S12
15 [S15
Head

@ Square endmill

V EE 031 L20 R0O00-U03S05

o _Jo Joe Jo ____jJo ______Jo ________Jolo Jo |

® Ball nose endmiill

VBD 075 L62-BG-U04S12

o _Jo Je Jo 6 o o |
© Helix angle / Rake face O Corner shape / Angle O Additional feature
\ TungMeister

B 0° Chamfer type U Inch
S 5012 {0012 x 45
E_ | Square E |38°~50° | | CO24 |0.024 x 45° General
B |Ball F |60° Chamfering head 02 |2
:)‘( fRa‘::Psh — T |Land A30 |30° _ L
or high fee - , S
CA [ for chamfering H Variable helix A60 GOBa" —
CP__ | Spot drilling SG | Sphere / high precision S06 | S06
cw for chamfering BM | Ball / general purpose sos |sos
(front and back) 050 |20.500 BG | Ball / high precision s10 |s10
CR | for R chamfering 100 |21.000 - s12 [s12
GC | for counter boring © Cutting edge s15 |s15
DP | for center drilling I Irregular pitch
S for slotting Length A for alumlr_1um
T for T-slot milling L37 10.375 R for rou.ghmg
Ls7 0.875 (o} Combined edge

LO76 tungaloy.com/us




V SS D10 L070 S 06-W-A

e __Jo ______jJo | N [N

O —
V  |TungMeister D06 |06 LO70 |70 S Steel
D08 |08 C Carbide
D10 |210 W _ |Tungsten
SS |Straight neck D12 |p12 S Cylindrical
TS [Taper neck B16 o6 W [Weldon
SC  [Slotting D20 |220 . A |with coolant hole
ST [T-slotting D25 |25 Thread size
AD |[TungFlex adapter D32 |z32 04 S04 M (TungFlex adapters)
ER |ER collet holder VSC, VAD type 05 |[S05
100 |10 06 |S06
120 |o12 08 |S08
130 |[013 A 510
180 o018 12 512
210 |o21 15 |S15
VER type 21 S21
11A |Collet size
Head 16A |Collet size

@ Square endmill

V E E 080 L05.0 ROO - 03 S05

o Je Jo jJo ___jJo ______ _Jo______loJjo _Jo |

@ Ball nose endmill

VBD200L15.0-BG-04S12

o _Joe Jo Jo ____Jo o __Jejo _Jo |

\'} TungMeister B 0° Nose radius I Irregular pitch
: C 15° RO0 | Sharp edge (or Intermittent edge)
o o ) A for aluminum
E Square D 300, 370, 47o R005 |R0.05 e
B Ball E 38°, 45°, 50 RO1 |RO0.1 errated edge
- Radius F 60° RO5 |RO0.5 C Combined edge
- H 43° R10 |R1.0
FX ngh feed T Land Chamfer type
CA |Chamfering C15 1015 x 45° General
CP_|Spot drilling C30 [0.3x 45° 02 |2
ps [SPot drtl with 060 |06 C60 0.6 x 45° G| 6
elical flu : :
Chamfering 200 |220 Chamfering head 2'°tt";g head VST type
. (front and back) O Cutting edge A30 |30° 1 (2
CR R Chamfering Iength (mm) A60 60°
GC | Counterboring Length R chamfering head .
DP | Center drilling L07.0 |7 R10 |R1.0 S04 | S04 S
S |Slotting L15.0 |15 R16°R1.6 S05 |S05 o
TB |T-slotting Groove width Ball nose S06 | S06 o
FM |Face milling W1.50 (1.5 SG | Sphere / high precision S08 |So8 §
BO |Taper barrel W1.57 |1.57 BM | Ball / general purpose S10 |si0
BN Bull nose W10.0 |10 BG Ball / h|gh preCiSiOn S12 S12
BL |Lens UUTCEGITE S15 |S15
Threading IS** | ISO metric, pitch** s21 |s21
MT | full profile) UN* | Unified, *TPI
Threading W+** | Whitworth, pitch**
TR (partial profile)
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Drill

I Nomenclature for solid carbide drills

Shank

Point angle | Diameter

\/‘Helix angle

Flute length Shank length

A

Overall length

Thinning edge

Thinning
Web thickness P v/,-"‘
i Thinnin:
Secondary relief \\,:. —— Cutting edge g
iy

1'\

S

Primary relief | ! Margin
\“. A, |
: w
Qil hole b ' Chisel
" i LA E k.
N /
Heel ——— S0 32 g Body clearance Chisel edge
I Cutting forces and power requirement
@Twist drill @Material constant compensating for power requirement and thrust force

Pc=KD?n (0.647 + 17.29f)x10-

Tensile strength Brinell Material
3 ,— hardness | constant
MPa(N/mm’)| {Kgf/mm’} (HB) (K)

Workpiece material

(kW) Cast iron 210 21 177 1.00
Castiron 2801 28 ) 198 1 1.39
To=570KDfo055 Cast '|ron 350 35 224 1.88
(N) Aluminum 250 25 100 1.01
Low carbon steel (JIS S20C) 550 55 160 2.22
Free cutting steel (JIS SUM32) 620 62 183 1.42
Mo= KDz (0.630 + 16.84f) Manganese steel (JIS SMn438) 630 63 197 1.45
(N-m) 100 Nickel chromium steel (JIS SNC236)| 690 69 174 2.02
4115 steel Cr0.5, Mo0.11, Mn0.8 630 63 167 1.62
Pc . Power requirement (kW) Chromium molybdenum steel (JIS SCM430) 770 77 229 2.10
Tc - Thrust force (N) Chromium molybdenum steel (JIS SCM440) 940 | 94 269 | 2.41
Mc : Torque (N-m) Nicke! chromium molybdenum steel (JIS SNCM420) |~ 750 75 212 2.12
D : Drill diameter (mm) (DC) Nickel chromium molybdenum steel (JIS SNCM625) | 1,400 140 390 3.44
f 1 Feed (mm/rev) Chromium vanadium steel

n * No. of revolutions (min-1) Cr0.6, Mn0.6, V0.12 580 | 58 174 | 2.08
K Material constant:::- Refer to the Table at right Cr0.8, Mn0.8, V0.1 800 80 255 2.99

() The notation in the brackets is the one used in the catalog

(ISO compliant)
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SOLIDOD=RILL

Il Cutting edge failure of solid carbide drills

Chipping.
(Small

" (Shell-like spalling) I'4 ‘o_fcuttmg edge, .
""~ - ) Breakage X
. ! Relatively large fracture

Irregular wear
(Irregular flank wear)

Crater wear

(Groove-like wear on rake face;
—

Corner wear
_(Wear of peripheral corner)

Flank wear

(Wear of cutting edge
Feed mark
(Wear stripes in periphery)

. Fracture
(Catastrophic breakage

of drill bod
Note: If these failures are not excessive,

the tool is in a normal condition.

Il Change of chip shapes in drilling

@ Change of chip shapes relating to cutting conditions

Photographs below show the change of chip shapes relating to change of the feed and the cutting speed. These chip shapes are
all well controlled in a proper condition range.

When the speed and feed are low, the chip shows whitish color and the tail of the chip tends to lengthen gradually. In contrast, as
the speed or the feed increases, the chip tends to increase in brightness and becomes a compact shape with a short tail. These
changes in the shape depend on the cutting temperature. As the temperature increases, chips tend to be broken.

Feed

User's Guide
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SOLIDOD=ILL

Il Guidelines for correct usage of carbide drills

@® Holders for solid carbide drills:

A collet chuck holder is recommended for use with
carbide drills. When using a milling chuck holder, a
collet chuck with a straight shank or straight collet
should be used.

@ Chucking drills:

W Radial run out and lip height should be
less than 0.001". If run out or lip height
is larger (close to 0.002"), machining is
possible. However, less accurate holes or
short tool life may be a result.

OK

Collet chuck Drill chuck

OK

<(2»Run out < 0.001"

il

B Overhang length should be as short as é
pOSSIble' <0.001 Clamp the chuck Longer Do not chuck
. . on the shank overhang than the flute.
Lip height < 0.001" and ensure the  required
overhang is as is not
short as possible. recommended.
.COOIam_: Supply. . External supply | Internal supply 1
When using a drill without a coolant hole, Vertical Horizontal Through the Through
such as the DSW-DE type, coolant should rotating holder  the spindle

always be directed to the entrance of the

): it {
 —— e — |

|
hole. Maintaining this supplying is very 1% Fr
important for stable drilling performance.
External coolant should be Coolant pressure: 0.5 - 2.0 MPa
supplied at high pressure and (Air pressure for MQL: 0.3 - 0.5
directed at the hole entry point. MPa)
@ Clamping workpieces:
As solid carbide drills have a higher thrust
force, machining with low rigidity or Vibration or Adequate support

inadequate support can cause fractures or
breakages through vibration. It is important
the workpiece is rigidly clamped and has 7=
adequate support.

@ The criteria of tool life:

B Corner wear width: equal to margin width

B Feed mark: 1 - 2 feed marks on the margin

B Spindle load increase: 30% higher than
starting level

M Irregular situation: worse chip control, hole
diameter change, worse surface finish,
larger burrs, bigger sound.

L080 tungaloy.com/us
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DRILLMEISTER  ADDMDRILL

@ Drilling head mounting procedure

ADDMDRILL
e N
(3] . I )
° e N

(4] J

/
(-]

DORILLMEISTER

e N

> &
g

° - e=e 0%e

-

(B

(5] )

@ Instruction for proper head mounting @ Alignment recommendation

s

Max. 0.02 mm
(0.0008")

3/

Fig. #1 Fig. #2 Fig. #3

Procedures

@ Thoroughly clean the contacting areas on the drill body and the head with
compressed air, lubricate them, and put the drill head in the pocket.

@ Place the clamping key in the grooves on the drill head. Push the head in the H
pocket with equal torque on the right and the left sides. Rotate the clamping key ® Runout recommendation
to lock the head in the pocket completely. (Fig. #1).

® Be sure that there is no gap in the contact surfaces between the head and the
drill body. Use a 0.0004" shim to check for the gap. (Fig. #2)

@ If there is a gap thicker than 0.0004", unclamp the head and return to procedure
No. @ .

® Measure the run-out at the margin of the drill head. Run-out must be 0.002" or
smaller. (Fig. #3) (Recommended value: 0.0008" or smaller)

If the run-out exceeds 0.002", unclamp the head and return to procedure No. @ .

Note: #1: If the clamping torque is not equally applied on the right and the left sides of the drill head,
there may be a gap between the head and the body, which increases the run-out of the head. ADD M"D‘"R‘“_L ORAILLMEISTER

Note: #2: Low accuracy in holding the drill body may affect the run-out. If the run-out is large, check
the accuracy in holding the drill body. Max. 0.0008" Ideal : < 0.0008"

Acceptable 1< 0.002"
Not acceptable :> 0.002"

User's Guide
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DRILLMEISTER ,  ADDMDRILL

@ Coolant recommendation

DRILLMEISTER

If hole depth excess 2XD,
recommend to add dwell
or step cycle for better chip

Up to 2XD

evacuation
@® Recommended coolant flow rate and pressures
1.75 0
=
— £
© 1.5 =
g g 20
S 25 =
4] (€)
3 1 .
2 *g 10
5 075 z
- (o]
& 05 T
3 S
O 025 S
o
02 04 06 08 1 02 04 06 08 1
Drill diameter: o (in) Drill diameter: o (in)
@ Application range and recommended tool lengths for application irregularities
Please use the shortest tool length possible
i i [/ oK
Stacked plate Complex exit Rough / cast surface| Inclined surface
E ! E E Impossible
App"CatiOn -—- ' l . l
ADDMBRILL X X X X
ORILLMEISTER v Up to 8xD v/ Up to 5xD v/ Up to 3xD v/
Curved surface Hole expansion Plunging Counter boring
Application x 'I
ADDMBRILL X X X X
ORILLMEISTER Up to 3xD v Up to 3xD v Up to 3xD v X

@ Tips when using 8xD and 12xD drills

@ Drrill to the required depth using the recommended cutting parameters.

Note: Use DMC-style drill head for deep holes from 8xD up to 12xD depths without a pilot
hole.

@ @ @ @ @ Drill a pilot hole in the depth of 0.5xD.
The same head diameter should be used for the pre-hole and the main
) Y drilling process.
S Q Q @ Rotate the drill at a low speed (eg. 100 rpm). While maintaining the drill
o g g. o speed, slowly feed into the pilot hole for several millimeters from the
/ X entry.
J N ® Activate the internal coolant and increase the drill rotation to the required
5 speed.
|
14 v
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@ Head combinations of pre-hole to main hole @ Holders recommended for M/C

TID-F...
Pre-hole
DMP DMC DMF
Good Not good Not good ’ '
. @*
' ‘ ) '
Good Good Good Power chuck Collet chuck Side lock
TID-R...
Hole | pmc £
; ' \ ' 4
Not good Not good Good V » /g ’
DMF
m m m Hydro chuck Power chuck Collet chuck

Note: If you need to use a 12xD body with a side-lock holder, the shank will need to
have a flat area which may be placed additionally.

@ When to change drill heads (Criteria for the end of tool life)

Replace the drill head when the following phenomena occur during the machining:

P pPx1.25
x > DC + 0.006"

o=DC
0 o <DC -0.001"
I

.

Width of corner wear reaches Spindle load exceeds 125% of Hole diameter is 0.006" Surface roughness Vibration or unusual
the normal value larger or 0.001" smaller than deterioration noise
ADDMB3BILL  :0.008" - 0.012" the drill diameter
DORILLMEISTER : 0.004" - 0.008"

I KEY FOR MEASURING HEAD RELEASE TORQUE
The release torque in unclamping a head is measured with a torque driver to determine the body’s tool life. Please refer
to the below for the standard release torque value which indicates the end of tool life (The value less than the standard
should be judged as the end of tool life).

. \ . Release torque value to indicate tool
Dedicated key designation : o replacement
Head designation

KHS-TID10-19.99 (Ibf - ft )
DMP100-109 0.15
DMP110-119 0.15
DMP120-129 0.18
DMP130-139 0.18
DMP140-149 0.22
DMP150-159 0.22
DMP160-169 0.26
*Can be connected with a DMP170-179 0.26
commercially available -
torque driver. DMP180-189 0.3
DMP190-199 0.3

User's Guide
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@ How to change drill head

- Caution when - Tightening and loosening of insert clamping screw

installing the drill head
To unclamp rotate No need to remove

Install the drill head so that the the screw 3-5 times the screw from the
arrow etched on the drill head counter-clockwise. body.
should be facing to the arrow on

.Please change the screw to new one when the screw does not rotate smoothly

@ Application range and recommended tool lengths for application irregularities

Please use the shortest tool length possible.

v/__|OK
Stacked plate Irregular exit Rough / cast surface| Inclined surface ]
Application '. .l
oRILLFMEIsSTER Up to 8xD v Up to 5xD v Up to 3xD v
Curved surface Overlapping holes Plunging Boring

o . l '. m

o2iLLFMEIsTER Up to 3xD v Up to 3xD v Up to 3xD v Up to 3xD v

@ Drilling of step holes

- Follow the procedures outlined below for efficient drilling of step holes.
- SMF drill head creates a small divot in the center of the hole bottom. The divot will then pilot a drill used in the
following process to create a concentric hole.

Recommended procedures

oD
—

@ Use SMF to make — Pilot edge

a counterbore for . supports smooth entry
the bolt head. Pilot hole to work piece

-
@ Drill a smaller
diameter hole
for threads.
o4

SMF
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@ When using for boring operations

- The above procedures can also be used for boring operations.

- For boring operations, use SMF drill head with flat edges.

- SMF drill head will create long chips in the continuous cuts. For successful chip evacuation, use a dwelling or
pecking method.

@® Recommended coolant pressure and volume

3
& £ Optimal
S 2 3
g Optimal =
7]
1] €
19 2
o Good S
c -
© c
5 1 ]
8 S
© 8

0 0

0.787 1.181 1.378 1.614 0.787 1.181 1.378 1.614
Drill diameter: DC (in) Drill diameter: DC (in)

Note: External coolant will also do. For holes exceeding 2xD depth, use dwelling or peck drilling method
to promote smooth chip evacuation.

@ Required machine power and torque

. Required machine power . Torque

18 250
16 f = 0.008 ipr
e f = 0.012 ipr
"
14 /, 2001 e £ 0,016 pr /
™

12 —

/ / 150 / |

Pc (kW)

\
T (Nm)
\
\

\

100 ;r

pm— ‘ 50 =~
2 | ‘
I ;
0.787 0.906  1.024  1.142 1260  1.378  1.496 1.614 0.787 0906  1.024  1.142 1260  1.378  1.496 1.614
Drill diameter: DC (in) Drill diameter: DC (in)
Ve = 164 sfm, f = 0.008 ipr Ve = 328 sfm, f = 0.008 ipr
s \/C = 164 sfm, f=0.012 ipr s \/C = 328 sfm, f = 0.012 ipr

m——\/C = 164 sfm, f = 0.016 ipr |/ = 328 sfm, f = 0.016 ipr

- Please access "Tungaloy machining power" to calculate more detailed cutting _

forces.
https://www.imc-i.com/mpwr/Unit/mm/Company/Tungaloy
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SOLIDOD=RILL

Il Troubleshooting for solid carbide drills

Problem Cause Countermeasure

Inappropriate cutting speed e|ncrease the cutting speed by 10 % within standard conditions if abnormal wear is around center.
. eLower the cutting speed by 10 % within standard conditions if abnormal wear is on the periphery.
Relief surface
Inappropriate cutting fluid eCheck the filter.
5 eUse the cutting fluid superior in lubricity. (Increase the dilution rate)
g Inappropriate cutting speed e ower the cutting speed by 10 %.
© Regrinding timing, insufficient reground amount | - eShorten the regrinding timing.
g Insufficient rigidity of the machine and workpiece| ®Change the clamp method to the one with rigidity.
_g Insufficient drill rigidity eUse smallest possible overhang.
< Margin Inappropriate cutting fluid eCheck the filter.
eUse the cutting fluid superior in lubricity. (increase the dilution rate)
Intermittent cutting when entering eAvoid interruption at entry and exit.
el ower the feed by about 50 % during entering into and leaving from the workpiece.
Insufficient rigidity of the drill *Reduce the drill overhang as much as possible.
e|ncrease the feed at entry when the low speed feed is selected in standard cutting condition range.
eUse a bushing or a center drill.
il SEEiE Insufficient rigidity of the machine and workpiece| eChange the clamp method to the one with rigidity.
(centerofidrill Inappropriate entry into eAvoid interruption at entry into the workpiece.
cutting edge) the workpiece el ower the feed by 10 % at entry.
o High workpiece hardness e ower the feed by 10 %.
-g Inappropriate honing *Check if honing has been made to the center of cutting edge.
§ Insufficient drill rigidity el ower the cutting speed by 10 %.
-8 e|ncrease the feed at entry when the low speed feed is selected in standard cutting condition range.
g Peripheral Inappropriate drill mounting accuracy eCheck the run out accuracy after drill installation. (0.0012" or less)
g_ cutting edge Insufficient machinery eChange the clamp method to the one with rigidity.
'_g' and workpiece rigidity eLower the feed during entering into and leaving from the workpiece.
© Inappropriate honing eCheck if honing has been made to the cutting edge periphery.
Insufficient machine and workpiece rigidity | eChange the clamp method to the one with rigidity.
Insufficient drill rigidity eUse smallest possible overhang.
eUse a bushing or center drill.
Margin Regrinding timing and insufficient amount of reground stock | ®Shorten the regrinding timing.
Intermittent cutting when eAvoid interruption at entry and exit.
entering or exiting the cut el ower the feed by about 50 % during entering into and leaving from the workpiece.
Tendency to cause chipping or eCheck the failure mode condition before breakage and find out the wear and
develop abnormal wear chip countermeasures.
Chip packing in the drill flutes *Review the cutting conditions.
Breakage eFor internal coolant supply, raise the supply pressure of cutting fluid.

eUse peck feed for deep holes.

Insufficient machine output

*Review the cutting conditions.

eUse the machine with high power.

Insufficient hole
accuracy

Insufficient rigidity of the machinery and workpiece

eChange to the clamp method with rigidity

Inappropriate drill installation accuracy

eCheck the run out accuracy of drill mounting. (0.0012" or less)

Chip packing in the flutes.

*Review the cutting conditions.
eRaise the cutting oil supply pressure.

eUse peck-feed for deep holes.

Inappropriate edge sharpening accuracy

*Check the edge shape accuracy.

Prolonged chips

Inappropriate cutting conditions

eIncrease the feed by 10 % within standard conditions.

Inappropriate honing

eProvide the appropriate honing.

Cutting edge with chipping or breakage

e ower the cutting speed by 10 %.
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I Regrinding method

Please refer to the following instructions prior to regrinding DSW type drills.

Before regrinding

Check the cutting edge for damage and wear. If any large fracture is found, remove with a silicon carbide wheel.

(1) Grinding the flank o o h
o ) Fig. 1 Grinding relief angle
@ Use a 280 to 400 grit diamond cup type wheel of 3.937" ~ Point andl
7.874" in diameter. omntangie
1) Grind the relief surface so that primary relief angle (6) of 2°
can be formed as shown in Fig.1. After grinding the other
side likewise, do sparkout grinding so that the difference of
the lip height will be kept within 0.0008". pri Second Primary relief
2) In the cases of DSW types: After grinding the primary relief rer,'{;‘fa'y re?ice?n any 62° angle
angle (6) 2°, without rotating the drill, grind the secondary Viewed from C.
relief surface so that the relief angle () of 3° can be formed.
In the same way as 2), take care to bring the ridge line
formed between the primary and secondary relief surfaces A
to the drill center. (Values (6) of 1° ~ 3° are shown in Table 1) B 1 Secondary
Using points A and B as 03°  relief angle
reference, obtain level. V df c
lewed trom C.
- J
2) Thinnin
@ g o1 62 03
e Use a 280 ~ 400 grit diamond straight-type wheel of 3.937" ~ Table 1 . (Primary relief (Secondary relief
7.874" in diameter. (Point angle) ) angle)
e Conduct thinning in the same manner as cross thinning (X-type). |DSW -20° —B6° ~ =12° -23° . _27°
e Values of 81 to 83 written in the figures are given in the Table 2.
Table 2 B1 B2 B3
DSW 147° ~ 153° 30° ~ 42° 95° ~ 110°
4 )
- J
(3) Honing
® The honing angle 6 and width H should be varied depending on the
drill type, diameter, and work material. Recommended honing specifications are given in the Table below.
e Honing procedures (refer to Fig.3)
(1) Round the R portion shown in Fig.3 in large.
(2) Then, roughly hone the cutting edge lines by using an electro-deposited diamond file of around 170 grit.
(8) Carry out finish honing by using a diamond hand stick of 400 to 600 grit.
e The honing width should be changed depending on the drill diameter. For smaller side of diameters, the
width should be in smaller side of values given in the Table.
e Angle honing
~ 20.236" 20.236" ~ ©0.394" 20.394" ~ 20.630"
0 - 20° -20° - 20°
H 0.001" ~ 0.002" 0.002" ~ 0.003" 0.003" ~ 0.004"
¢ R Honing
. o R Honin Width H
Dimensions (in) R (in) 9
Angleg/‘\ Rake face
DC =< 20.236" 0.0008" ~ 0.0016" 0

20.236" < DC < ©0.630"

0.0012" ~ 0.0020"

After regrinding, check the following before use.

e The difference of the lip height is kept within 0.0008".

Notes:
* For more details on regrinding, consult the nearest Tungaloy sales office.

e Any damaged portion on the cutting edges is not left.
e Cutting edges are properly honed.
¢ Any grinding burr is not left.

R Honing
(A-A section)

Relief surface

S

Angle Honing
(A-A section)

Tungaloy L087
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SOLIDODRILL Designation System

DSW 088 - 035 -10-D E 3

A CEE NN S [ N .

O Shank diameter DCONMS (mm) @ Drilling depth
DSW | Series name of solid drill 10 |e10 Approximate value of L/D ratio.
n " Caution: Code may be different from the actual
@ Drill diameter DC (mm) © DIN 6535 - Form HA length. This is dependent upon the tool diameter.
088 |28.8

® Coolant Supply Caution: “Effective flute length” shows the
© Effective flute length LU (mm) E | External (without coolant hole) | Maximum flute length for eff ective chip evacuation.

- The actual drilling depth may be shorter than
035 |35 ! Internal (with coolant hole) described depending on the work material or

cutting conditions.
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Indexable Drill

Il Nomenclature for Indexable drill

Overall length
Central insert Shank length Shank
entral nse Maximum drilling depth ) |
Flange diameter
Iy
g . 8
Bl o~ B O, S 1 |z
S| M e ST I K}
T s TN [ S L ©
= | | <
[a) L Y g
\ @
Peripheral insert
. . Flute Flange
Peripheral insert Central insert Peripheral insert
7Cutting zone of Cutting zone of
central edge peripheral edge
Il Calculation formulas for Indexable drill
@Cutting speed @®When calculating cutting speed from number of revolutions:

(Drilling formulas)

SFM: Cutting speed
RPM X D D : Drill diameter (in) (DC)

SFM = — =~ . ()
3.82 RPM: Number of revolution (min-1)

@®When calculating required number of revolutions from cutting
speed: (Drilling formulas)

_ SFM X'3.82

RPM

@®When calculating cutting speed from number of revolutions:
(Where the workpiece rotates.)

Ve Cutting speed (sfm)

Ve = XD Xn D : Drilling diameter (in) (DC)
C— " 1AapnNn : i i1
1000 ;~ X l:l:mber of revolutions (min™)

@®When calculating required number of revolutions from cutting
speed: (Where the workpiece rotates.)

5 — 1000Xve
@ (min-1) 7 XD
v\

User's Guide

@Calculation of feed speed

Vi © Feed speed (in/min)
f I Feed (ipr)
n : Number of revolutions (min™)

Vi=fXn
(mm/min)

() The notation in the brackets is the one used in the catalog (ISO compliant)
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Indexable Drill

Il Chip shapes

@ Chip shape produced with central insert

¢ A conical coil shape whose apex point coincides with the rotating cen-
ter of the drill is the basic shape. The chips are broken into small sec-
tions with increases in feed. However, excessively high feed causes
the chip to increase in thickness and develops vibration which dis-
turbs stable machining.

e In TDX drills, O marked chips shown below are the most preferable
shapes. This type of chip is broken into adequate lengths by centrifu-
gal forces when used in tool-rotating condition. On the other hand,
when used in work-rotating condition such as on a lathe, a continu-
ously long chip is often produced without entangling.

@ Relation between chip shapes and feeds (In the case of central insert)

b
\ "\V‘*‘ X .. . P %
S Fegwy

'n'#‘!ni-ﬁbﬂ%A

e mcem FEF X

e\ glw
6”&

@ Example of chip shape in work-rotating applications (In the case of central insert)
(21.024", 1.045, V. = 330 sfm, f = 0.004 ipr)

3.937"
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@ Chip shape produced with peripheral insert

e Chip problems such as entangling are mainly caused by chips pro-
duced with the peripheral insert. These problems are dependent
on the types of Workpiece material and the cutting conditions.

¢ As shown below, when the feed is extremely low, the chips jump
over the chipbreaker groove and the continuously long chips may
wrap around the drill body.

e When the feed is too high, the chips increase in thickness and can
not be curled.

e Therefore, it is important to select proper cutting conditions to suit
the machining so that well controlled chips will be formed.

Medium to high carbon steels, alloy steels, etc.

As shown below, several turns of coil are an ideal shape.
As the feed increases, the curl radius and the number of turns tend to decrease.

@ Typical chip shapes of general steels @ Variation of chip shapes relating to feeds

f = 0.003 ipr f = 0.004 ipr f=0.005 ipr

Stainless steels, low-carbon steels, low-alloy steels, etc.

¢ When machining long-chip materials such as stainless steels and mild steels, the wrong selection of cutting conditions re-
sults in chip entangling and tool breakage at worst. Therefore, cutting conditions should be carefully selected.

¢ “C” shaped, continuous coils of several to ten turns having adequately divided lengths are the ideal shape.

@ Ideal chip shapes

Siecllulle el [0 2L 20n), ol L T For machining stainless steels or low carbon steels

(20.866", Vc = 330 sfm, f = 0.004 ipr) (20.866", Vc = 530 sfm, f = 0.008 ipr)

& P i -~ DS chipbreaker is recommended.
iy : e ) o . L X L
g tg ww® G ‘i When using a TDX drill in tool-rotating condition, DS
o
S By ‘“"u 'sﬁ R T chipbreaker produces compact chips and allows more
. ey, M stable machining than DJ chipbreaker. When using
S E . ‘} Py | T AN SN o , L .
3 L -] % it in work-rotating condition, DS chipbreaker pro-
Qo ™ . i .
2 I ¥ i vides outstanding affect on chip control.
] z &, P T h‘ LR
P L Eaan™ - 3 A

User's Guide

Tungaloy L091




— O
[v]
pig
c o
-CL
9%
o

Indexable Drill

@ Chip shapes which tend to entangle and remedies against them

@ Apple-peel-like chips

These chips are often produced in
machining mild steels or low-carbon
steels at low-speeds and low-feeds.

Remedies
Increase the cutting speed in stages
by 20% within the range of standard
cutting conditions. If there is no effect,
increase the feed by about 10 % as
the cutting speed is raised by 20%.

(@ Short-lead chips

These chips are often produced in
machining stainless steels at low-
feeds and tend to entangle on the
tool in spite of short length.

Remedies
Increase the feed by about 10 %. If
there is no effect, increase the cutting
speed in stages by 10% within the
range of standard cutting conditions.

(® Very long chips

Often produced in machining mild
steels or low-carbon steels under
improper cutting conditions.

Remedies
Increase the cutting speed in stages by
20% within the range of standard cut-
ting conditions. If there is no effect, de-
crease the feed by about 10 % as the
cutting speed is raised by 20%.

P

R
P A
L 25 &;‘ Y

Apple-peel-like chips (Without curling)

Il Cutting forces

Continuously curled “C” shape chips with short lead (P).

:,.mg...

"'r-f"‘

Continuously coiled long chips

The charts below show a guideline for cutting forces. Use TDX drills on a machine with ample power and sufficient rigidity.

@ Guidelines for cutting forces

LOAD %

16
S 14t
=<
5 12 ¢
g 10t
>
2 8¢t
[o]
o
8 Of
H -
S 4t = 0.005 ipr
5 == 0.004 ipr
z 27 0.003 ipr
O 1 1 1 1
0.393 0.787 0.081 1.575 1.968 2.362
Drill diameter (in)

5
4t
z
é o
o 3t
o
s i
g o
£
= 0.005 ipr
1r 0,004 ipr
0.003 ipr
1 1 1 1

0
0.393 0.787 0.081 1.575 1.968 2.362
Drill diameter (in)

Torque (N-m)

100
80
(-]

60 ?
40 r

= 0.005 ipr
20 r —0.004 ipr

0.003 ipr
1 1 1 1

0
0.393 0.787 0.081 1.575 1.968 2.362
Drill diameter (in)

Cutting speed: V¢ = 330 sfm

Workpiece material: Alloy steel (4140),
240HB

Cutting fluid:  Used
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Il Troubleshooting for indexable drills

Use EZ sleeves for the following purposes

Hole diameter adjustment on the milling machine

Adjusting cutting edge height on lathe

Adjusting the finishing diameter when milling
Adjusting the finishing diameter in tool-rotating ap-
plications such as on machining centres and milling
machines:

hd

By using EZ sleeve, the finishing diameter can be
adjusted in the range from +0.024" to -0.008".

@)

N\

)/ :
4

Scale for adjusting finishing diameter

in milling (Periphery of sleeve)

Setting of EZ sleeve
Hole diameter adjustment on the milling machine

Lathe
Adjusting of the cutting edge height in work rotating
applications such as on lathes:

v

By using EZ sleeve, the cutting edge height can be adjusted
in the range from +0.012" to -0.008". It results in eliminating
troubles caused by improper cutting-edge height.

=P T NR

=
hﬁ_s,o,

Scale for adjusting cutting edge
height in turning (Front face of sleeve)

Adjusting cutting edge height on lathe

Flat

As shown in the Figure
right, set the EZ sleeve
between the drill shank
and the toolholder.

Flange

Align the graduated scale
on the periphery of the EZ
sleeve with the center of
the flat of the drill flange.
In the Figure shown right,
the sleeve is set so that
the finishing diameter will

Fixing bolt “A”

.
A o
HOC
S

i
Fixing bolt “B”

be increased by 0.4 mm.

As shown in the Figure
right, set the EZ sleeve
between the drill shank
and the toolblock.

Flange
Align the graduated scale on 9)::‘2*
%o
the front face of the Esleeve °6,,fo, ] 2 4

with the center of the flat of
the drill flange.

In the Figure shown right, the
sleeve is set so that the cen-
ter of the drill will shift by 0.1

mm to the plus (+) direction.

When rotating the EZ sleeve, insert the wrench into the
hole at the flange periphery and rotate the EZ sleeve.
Screws A + B have to be loosened.

Secure the drill by screw A.

Secure the EZ sleeve by lightly tightening screw B.
Tighten screw B only lightly otherwise EZ sleeve can be
damaged!

Cautious points

® The scale is only a rough guide, so be sure to measure the actual
drilling diameter to confirm the result. Especially in turning, test
machining is recommended as the drilling diameter will vary according
to the adjustment.

e Can not be used for collect chuck holders.

e Over L/D 4 or bigger adjustment, please reduce feed.

e For smaller adjustment, the drill itself will interfere with the hole
diameter. It is recommended that hole diameter should be adjusted to a
larger diameter than the drill diameter.

Tungaloy L093
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Indexable Drill

Il Troubleshooting for indexable drills

Prob

em

Cause

Countermeasure

Cetr;.tral EURRSS | it " diti ® Increase the cutting speed by 10 % within standard conditions.
cuttin elief surface | Inappropriate cutting conditions
edgeg pprop 9 ® | ower the feed by 10 %.
Peripheral| ) ) N e Increase the cutting speed by 10 % within standard conditions.
cutting | Relief surface | Inappropriate cutting conditions ) . R .
edge ® When the feed is extremely low or high, set up it within standard conditions.
® Confirm that the cutting fluid flow is higher than 7 liter/min.
o ) ) ® The concentration of cutting fluid must be higher than 5 %.
Varieties and supply of cutting fluid . . R o
® Use the cutting fluid superior in lubricity.
® Change to internal cutting fluid supply from external one.
S . ® Change to the machine with higher torque.
) Relief surface . . . e
32 Vibration in drilling ® Change to the clamp method with rigidity.
g ® Change the drill setting method.
g Unsuitable for selection of grade ® Change the grade to high wear resistant.
< | Common Looseness of screws e Tighten the screw.
® Change to internal cutting fluid supply from external one.
Cutting heat is t0o high ® Increase the supply rate of the cutting fluid. (Higher than 10 liter/min.)
utting heat is too hi
A 9 9 ® | ower the feed by 20 % within standard conditions.
rater
® | ower the cutting speed by 20 % within standard conditions.
. . . ® | ower the feed by 20 % within standard conditions.
Excessive chip welding . o .
® L ower the cutting speed by 20 % within standard conditions.
Chipbreak Chi i ® |ncrease the cutting speed by 20% and lower the feed by 20% within standard conditions.
ipbreaker ip packin
B PP 9 ® Raise the fluid pressure (for higher than 1.5 MPa).
Misalignment for workpiece rotation ® Set the misalignment to 0 ~ 0.008".
Large offset ® Check the manual and use the tool in the allowable offset range.
Cenirl The rotati No flat " Hined sur e Flatten the entry surface in pre-machining.
; e rotation o flatness of machined surface
Cting R @ Set the feed for lower than 0.002 ipr in rough surface area.
center of dri -
edge High feed e Lower the feed by 20 ~ 50 % within standard conditions.
Using a chipping corner ® Confirm the corner when exchanging inserts.
o . ) ® Exchange the corner or the insert before the nose wear
Using inserts in excess of tool-life reaches 0.012"
Fag e Perioheral | No fat ; hined surf e Flatten the entry surface in pre-machining.
; eripheral o flatness of machined surface
o CUtti9 & e Set the feed for lower than 0.002 ipr at rough surface area.
o corner area ; :
3 edge The existence of interrupted area ® Set the feed for lower than 0.002 ipr in interrupted area.
[$)
8 Using a chipped corner ® Confirm the corner when exchanging inserts.
o
s
o The unused | ) @ Increase the cutting speed by 20 % and lower the feed by 20 % within standard conditions.
£ High hardness of workpiece . . .
2 corner area ® Raise the fluid pressure (for higher than 1.5 MPa).
5 and cutting | Chip packing ® Lower the feed by 20 % within standard conditions.
edge Machinery impact ® Change to continuous feed in case of pick feeding.
o . . ® Exchange the corner or the insert before the nose wear
Using inserts in excess of tool-life "
reaches 0.012".
Cra ® Change to the machine with higher rigidity.
Common | boundary Vibration in drilling ® Change to the clamp method with rigidity.
® Change the drill setting method.
High hardness of workpiece ® Set the feed for lower than 0.002 ipr.
Flaking Thermal impact ® Change to internal cutting fluid supply from external one.
® | ower the feed by 20 % within standard conditions.
c Unsuitable for selection of grade ® Change the grade to toughness.
ommon "
Looseness of screws ® Tighten the screw.
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Il Troubleshooting for indexable drills

Problem Cause Countermeasure

Misalignment of workpiece rotation | ® Set the misalignment to 0 ~ 0.008".

® |ncrease the cutting speed by 20 % within standard conditions.
® Lower the feed by 20 % within standard conditions.
Failures of inserts ® Exchange the insert.

Inappropriate cutting conditions

s
o Offset machining in excess of allowable range | ® Use the tool in the allowable offset range.
é’ Offset direction reduced diameter of workpiece | ® Set offset direction extended diameter of workpiece
5 ® Flatten the entry surface in pre-machining.
3 . No flatness of the entry surface y P L 9
¥ | The tool periphery ® Set the feed for lower than 0.002 ipr in rough surface area.
8 Chipping of peripheral cutting edge | ® Exchange the insert.
f_; Bend of workpiece ® Change to the clamp method with rigidity.
g . . @ Increase the cutting speed by 20 % and lower the feed by 20 % within standard conditions.
%) Chip packing . . )
® Raise the fluid pressure (for higher than 1.5 MPa).
Misalignment for workpiece rotation | ® Set the misalignment to 0 ~ 0.008".
Inappropriate offset contents o Adjust offset contents.
- Hole diameter No flat fth ; p ® Flatten the entry surface in pre-machining.
§ © flainess ot the entry surtace ® Set the feed for lower than 0.002 ipr at rough surface area.
§ Bend of workpiece @ Change to the clamp method with rigidity.
g ® The concentration of cutting fluid must be higher than 5 %.
E Varieties and supply of cutting fluid @ Use the cutting fluid superior in lubricity.
% Roughness ® Change to internal cutting fluid supply from external one.
5
e
o
[}
«©
=

@ Increase the cutting speed by 20 % and lower the feed by 20 % within standard conditions.

Common Chip packing ® Raise the fluid pressure (for higher than 1.5 MPa).
Looseness of screws o Tighten the screw.
® Work within standard conditions.
Inappropriate cutting conditions ® |ncrease the cutting speed by 10 % within standard conditions.
® |ncrease the feed by 10 % within standard conditions.
Failures of inserts ® Exchange inserts.

Prolonged and ® Change to internal cutting fluid supply from external one.

twisted of chips Machining by external fluid supply | ® Work by step feed.

° ® Use dwell function for 0.1 sec approximately.
S ® There is a tendency to shorten the chips when shifting to higher
_; Chips around the central cutting edge speed and feed.
5
) @ Change to internal cutting fluid supply from external one.
Fluid supply . . .
. . @ Raise the fluid pressure (for higher than 1.5 MPa).
Chip packing - — —
) . o @ Increase the cutting speed by 20 % and lower the feed by 20 % within standard conditions.
Inappropriate cutting conditions ® Raise the fluid pressure (for higher than 1.5 MPa).
Large failure of drill holders ® Exchange the drill holder.
Common :
Looseness of screws ® Tighten the screw.
| ) . » ® | ower the cutting speed by 20 % within standard conditions.
nappropriate cutting conditions ® Increase the feed by 10 % within standard conditions.
Large wear of inserts ® Exchange the insert.
Chatter ® Change to the machine with higher torque rigidity.
Vibration in drilling ® Change to the clamp method with rigidity.
® Change the drill setting method.
% Looseness of screws ® Tighten the screw.
g Insufficient machine power and torque | ® Use the range of number of revolutions suited machine spec. Lower the feed by 20 ~ 50%.

® Exchange inserts before the failure becomes larger.

® Check the oil-hole plug screw is tightly screwed in place.

Burned inserts ® Check that the fluid flows powerfully from the drill.

® | ower the cutting speed and the feed by 20 % within
standard conditions.

Failures of inserts ® Exchange the insert.
Inappropriate cutting conditions ® Lower the feed by 20 ~ 50% just before leaving from the workpiece.

Machine stop

User's Guide
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I Nomenclature for gun drill

Secondary clearance angle
Oil clearance
Primary clearance angle 8°~15°

Outer cutting angle

Inner cutting angle \ Outer corner
‘ Apex point

Chamfer —
_— _ | Margin TP T Shank V-ute R\ Driver
iling hole
f ~
(s _ _ VA KU } )
/ \ )Y

Wear surface

(Guide pad) Shank oil hole
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I APPLICATION RANGE

Feed

£i 0.001 - 0.002 0.001 - 0.02 0.004 - 0.012
(ipr)
OK Cross hole drilling OK Inclined exit OK Boring
Z Z
Application ZZZ|
_ 2

Z Z

0.630" or less
(for standard drill)

Il BLIND HOLE SHAPES OF THE HOLE BOTTOM

Maximum difference ZSGTO06... LOGTOG...
DC Insert PL

[ 0.394-0465  ZSGTo06.. 0.067 -DBC o - PC o

0.465-0.551  LOGTOS.. 0.071 ‘ ‘
[[055170680" TOHTOT... 0.079 z 2

0.630-0709  TOHTOS... 0.087 | y
[0.709°0.767" TOHTO9... 0.118 - -

0.788-0.866  TOHTIO.. 0.126
NESEERORE owr. 0194 TOHTO7..., 08... TOHTO09... - TOHT12...

0.985-1102  TOHT12.. 0.142

DC
-~
T
-
|
Insert . Maximum difference FBM...
- Central Intermediate Peripheral PL
FBMO7*-C FBMO06**-1 FBHO6"*-P 0.098

1136 - 1.142 FBMO7*-C FBMO6**-I FBHO6"*-P 0.102
[i@2547T  rBmorc FBMO6**-| FBHO6*-P 0.098

1475 - 1.181 FBMO07**-C FBMO06**-| FBHO6"-P 0.110
4381942067  FBMmOT-C FBMO7**| FBHO8**-P 0.110

1.206 - 1.241 FBMO7*-C FBMO7*| FBHO8**-P 0.114
9225927  rBmor-C FBMO7**-| FBHO8*-P 0.118

1.276 - 1.299 FBMO7**-C FBMO7**-| FBH08*-P 0122
1800718207  FBMmOT-C FBMO7**-I FBHO8"*-P 0.114

1.320 - 1.356 FBMO7**-C FBMO7*| FBHO8**-P 0.118
[18s6-1878  rBMO7T-C FBMO7**-| FBHO8*-P 0122

1.378 - 1.394 FBMO8**-C FBMO7**-| FBH08"-P 0.118 ©
158851477  FBmos-C FBMO7*| FBHO08**-P 0.122 2

1.418 - 1.438 FBMO8**-C FBMO7*| FBHO8**-P 0.114 ©
[48859473"  rFemosC FBMO7**| FBHO8**-P 0.118 5

1.474 - 1.496 FBMO08**-C FBMO7**-| FBH08"-P 0.122 2
1496515017  FBMmOs*-C FBMO7**-I FBH09"*-P 0.130

1.501 - 1.535 FBMO08**-C FBMO7*| FBHO9**-P 0.134
1586 1544"  FBMmos~C FBMO7*| FBHO9**-P 0.126

1.544 - 1.575 FBMO08**-C FBMO7**-| FBH09**-P 0.130
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I REQUIRED SPINDLE POWER AND COOLANT PRESSURE

@
o
=)
o
o
5}
o

©
2
=
<
8
[

Net power Torque
B 1055 B 1055
12 120
ik
) 2|
10 100
9 ””V
8 V¢ =-328.sfm 80
=0.010 ipr
s 7 € Vc = 328 sfm
= s Z 60 #/—f=00101pr
n('_) 5 == = -
V9=328_sfm . ‘_—’ ‘—'
S PO " Vo328 sim 40 Vol=328sfm o~ ~
3 f=0:004"ipr f = 0.004 ipr—" Vc = 328 sfm
2 o S - i 20 — . f-=-0.004-ipr
1=t )rég%gggﬁsgp _4- =" vc=328m/min
0 | 0 = f=.0.002.ipr
0.394 0591 0.787 0984 1181 1378 1.575 0.394 0591 0787 0.984 1.181 1.378 1575
Drill dia.: DC (in) Drill dia.: DC (in)
Coolant pressure Coolant flow rate
4 70
3.5
/
60
3 ~
o T — S -
2 2 = /
(s} P
.5 \\ 40 /
1 /
30 L=
0.5 /
0 20
0.394 0.591 0.787 0.984 1.181 1.378 1.575 0.394 0.591 0.787 0.984 1.181 1.378 1.575
Drill dia.: DC (in) Drill dia.: DC (in)

B Guide pad grade and the timing for replacement

Guide pads are subject to wear, like inserts

- The guide pad has two sides.

- Each guide pad can be used on two sides. When the first corner wears out to 70% of the width,
reverse the guide pad to use the second side.

- Replace with a new guide pad when the second side wears out.

Wear on the 1st side

70%

. . Cutting
For higher wear resistance direction <
- High wear-resistant grade S
Wear igh wear-resistant g 5B 0]
resistance First recommendation @)

- Suitable for various workpiece materials
- Long tool life due to unique substrate and coating

Cutting Switch to the 2nd side
@ Fracture resistance priority direction
- High fracture resistance h “E

»> _ First choice when using water-soluble coolant
Toughness
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Il Drilling procedure on machining centers and lathes

Proceed as instructed below in order to maximize the tool performance.
Z @ Drill a pilot hole

\) Hole diameter tolerance: +0.0004" - +0.002"
- ———] Hole depth: H = 1.0"
Note: Drill H = 1.8" when using an MCTRCH drill (for cross-hole).
Please use DrillMeister or DrillForce-Meister for a pilot hole.

Use a drill with 3xD or smaller.
Note: Recommend to use a drill with 5xD when using an MCTRCH drrill.

@ Start coolant
©) Slowly insert DeepTri-Drill into the pilot hole

No. of revolution: n = 50 - 100 rpm
Feed rate: Vf =4 - 12 ipm

Note: Do not rotate the drill at full machining speed before engaging
the pilot hole.

@ Stop the drill at H = 0.8" depth
Note: Stop at H = 1.6" when using an MCTRCH drill.

® Start rotating at full machining speed

® Start feeding
At the entry (H=0.8" - 1.2") 5> Feed: f = 80% of programmed feed
Note: Drill H=1.6" - 2.0" when using an MCTRCH drill.

Hole depth: H = 1.2" > Feed: f= 100%

Note: Drill H = 2.0" or more when using an MCTRCH drill.

@ Fora through hole

Continue drilling until the drill head passes through the workpiece by 1.0".

Note: When machining gummy materials such as low carbon steel,
reduce the feed rate to 70% of the normal level right before exiting
the material to prevent chips from scattering.

Stop the rotation and coolant

® Return the drill, and operation finished

Il How to use a trlg type deeptri-drill on a horizontal machining center or boring machine

When using the TRLG drill on a conventional machining center or horizontal boring machine where there are no drilling-bush
supports available, a pilot hole needs to be further deepened with a MCTR drill to better support the long gundrill. A long
gundrill such as the TRLG type drill tends to “whip” when the pilot hole is too short to support the gundrill.

@ Drill a pilot hole
%

% MCTR @ Expand the pilot hole deeper using a MCTR

E drill

§

%% TRLG ® Drill with a TRLG drill at a reduced rotation
: E and feed. Use the following parameters:
/ / \ No. of revolution: n = 50 - 100 rpm
% {} Feed speed: Vf = 4 - 12 ipm

% @ TRLG @When DeepTri-Drill reaches all the way
to the end of the pilot hole, increase drill
{} rotation to full machining speed.

User's Guide

% % TRLG (®Start feeding to complete the drilling

(Caution)
Always use Step (@ to prevent the gundrill from whipping, which may lead to drill
breakage and a possible superfluous injury.
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GUND=RILL

Il Troubleshooting in gun drilling

Problem Cause Trigger Countermeasure
Clamping the workpiece is unstable. Clamp the workpiece firmly.
;hee egnlfr?,.e bush is apart from the workpiece surface at Contact the guide bush closely with the workpiece.
Machine The machine's rapid feed is used. Use cutting feed.
§ Whipping effect occurs. Place a whip guide at the appropriate position.
_g- The shape of the guide bush is not suitable. Use the guide bush in the shape suitable for the workpiece.
§ The drill is not set properly. g?;stshligriltgith an appropriate torque, hydraulic
£ Drill
2 AT . Make sure no damage is left on the drill and that the
< Regrinding is in poor quality. cutting edge geometry is not changed.
Cutting condition | The feed (f) is too high. Use low feed.
Workpiece The workpiece surface is slanted. Use low feed.
Clamping the workpiece is unstable. Clamp the workpiece firmly.
g Machine The shape of the guide bush is not suitable. ggedifé;?;sggzﬁgqggretﬁgigztgﬁss_h'
g E The feed speed (V) varies. Use mechanical feed.
§ -g, The number of revolutions varies (decreases). Increase the machine power or adjust the cutting conditions,
= Drill Abnormal damage occurs. See “Short tool life” for the details.
° Cutting condition | The feed (f) is not suitable. Use an appropriate feed.
Workpiece Interrupted or cross drilling is required. Change the tool to a standard gundrill.
Others Chip packing occurs. See “Chip packing” for the details.
§ The tip is too long. Make the tip length short.
g . .
g Drill The selection of the guide pads is not suitable. Use 2 guide pads instead of 3.
s The clearance of the coolant hole is too large. Reduce the clearance of the coolant hole.
% Cutting condition | The feed (f) is too high. Use low feed.
< Workpiece The workpiece surface is slanted. Use low feed.
mg Machine Clamping the workpiece is unstable. Clamp the workpiece firmly.
§ g Cutting condition | Burnishing torque (cutting power) is increased Reduce cutting speed (V).
® due to reduced hole diameter.
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I Troubleshooting in gun drilling

Problem

Hole accuracy

Rough surface finish

Cause Trigger Countermeasure

Clamping the workpiece is unstable. Clamp the workpiece firmly.
The type of coolant is not appropriate. Use water-insoluble coolant.
Foreign material is i the coolant. Wi She ftation acburacy 104 or l6gt)

Machine The run-out of the spindle is too large. Minimize the run-out of the spindle.
The clearance between the guide bush Replace the guide bush (The clearance should be
and the drill is not appropriate. between +0.00012" and +0.00031").
The feed speed (V) varies. Use mechanical feed.
The number of revolutions varies Increase the machine power or adjust the
(decreases). cutting conditions.
Abnormal damage occurs. See “Short tool life” for the details.

Drrill Make sure no damage is left on the drill

Regrinding is in poor quality.

and that the cutting edge geometry is not
changed.

Cutting condition

The feed (f) is too high.

Reduce the feed.

Unacceptable circularity, cyndricity,

Regrinding is in poor quality.

and that the cutting edge geometry is not
changed.

Others Chip packing occurs. See “Chip packing” for the details.
The clearance between the guide bush Replace the guide bush (The clearance should
and the drill is not appropriate. be between +0.00012" and +0.00031").
The guide bush is apart from the Contact the guide bush closely with the
e workpiece surface at the entry. workpiece.
The type of coolant is not appropriate. Use water-insoluble coolant.
o The concentricity of the guide bush and Decrease the concentricity of the guide bush
% the spindle is too large. and the spindle.
§ Abnormal damage occurs. See “Short tool life” for the details.
o
° Drill Make sure no damage is left on the drill
5

Cutting condition

The feed (f) is not suitable.

Use an appropriate feed.

Bending of hole

Workpiece Interrupted or cross drilling is required. Change the tool to a standard gundiill.
Others Chip packing occurs. See “Chip packing” for the details.
Clamping the workpiece is unstable. Clamp the workpiece firmly.
The guide bush is apart from the Contact the guide bush closely with the
Machi workpiece surface at the entry. workpiece.
achine The concentricity of the guide bush and Decrease the concentricity of the guide bush
the spindle is too large. and the spindle.
The clearance between the guide bush Replace the guide bush (The clearance should
and the drill is not appropriate. be between +0.00012" and +0.00031").
'SI'Ei(taasbelLectlon of the guide pads is not Use 2 guide pads instead of 3.
Drill Make sure no damage is left on the drill

Regrinding is in poor quality.

and that the cutting edge geometry is not
changed.

Cutting condition

The feed (f) is too high.

Reduce the feed.

Workpiece

The workpiece has blow holes or
unevenness.

Use the workpiece without defect.

The workpiece surface is slanted at the
entry.

Use low feed.

Interrupted or cross drilling is required.

Change the tool to a standard gundirill.

User's Guide
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GUND=RILL

I Troubleshooting in gun drilling

Problem ‘ Cause Trigger Countermeasure
The type of coolant is not appropriate. Use water-insoluble coolant.
; T Thoroughly filtrate the coolant (Use a filter
Foreign material is in the coolant. with the filtration accuracy in 10pm or less).
The clearance between the guide bush Replace the guide bush (The clearance
. and the drill is not appropriate. should be between +0.003" and +0.008").
Machine Place a whip guide at the appropriate
Whipping effect occurs. position.
The concentricity of the guide bush and Decrease the concentricity of the guide
the spindle is too large. bush and the spindle.
° 5 The coolant temperature is too high. Increase the capacity of the tank.
= o
= 2 The selection of the guide pads is not . .
g = suitable. Use 2 guide pads instead of 3.
b £ Make sure no damage is left on the drill
8 9 Regrinding is in poor quality. and that the cutting edge geometry is not
[75) 2 Drill changed.
The drill's overall length is excessive. Reduce the drill’s overall length.
Excessive wear occurs and the chip shape | Regrind the gundrill (ease the tool life
changes. criteria).
The cutting speed (Vc) is too high. Reduce the cutting speed.
Cutting condition The feed (f) is too high. Reduce the feed.
The coolant pressure is not high enough. Increase the coolant pressure.
Workpiece The material quality varies. Reduce the cutting speed (Vc).
; : Modify the tip of the guide bush to match
The shape of the guide bush is not the shape of the workpiece surface at the
suitable.
entry.
Machine The number of revolutions varies Increase the machine power or adjust the
(decreases). cutting conditions.
The chip box is too small for smooth chip :
é’ evacuation. Enlarge the chip box.
& The feed (f) is not suitable. Use an appropriate feed.
g Cutting condition
S 'LE) The coolant pressure is not high enough. Increase the coolant pressure.
§ Interrupted or cross drilling is required. Change the tool to a standard gundiill.
2 . Lo Change the cutting edge shape so that the
6 Workpiece The operation is for stacked plates. cores become small,
The material quality varies. Increase the feed.
- The cutting edge is fractured or chipped. See “Breakage” for the details.
= Drill - - -
Q : : Regrind the gundrill (ease the tool life
g_g Wear on the outer corner is excessive. criteria).
=
o g Cutting condition The feed (f) is too low. Increase the feed.
c -
: Workpiece
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Il Designation for tailor-made tools

Special tool code may be created per below according to your specific drilling needs.

MCTR 18.50 XM 25 - 22

e | CHEENNE [N

@ oril dia. DG ()
25 |25

DeepTri-Drill 18.50 |18.50
MCTR (For machining centers and
lathes)

DeepTri-Drill

(For cross hole drilling on
MCTRCH machining centers and CNC
lathes)

For tailor-made drills, use the guide below to make the designation (Cat. No).

TRLG 18.50 X 900 - 23

9 Drill dia. DC (mm) 9 Overall length: L (mm) 0 Driver code
A 18.50 | 18.50 900 | 900 23 |23

TRLG DeepTri-Drill
(For gundrill machines)

DeepTri-Drill
TRLGCH | (For cross hole drilling on
gundrilling machines)

User's Guide
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Reamer

Il Nomenclature for gun reamer

Driver

1
I ey NS

Guide pad
Tip Shank

I

= - — — i
=
Com/;r Oil hole
Margin
Elg':raa’r‘]’ée angle” Secondary clearance angle

I Troubleshooting in gun reaming

Breaking of reamer

Secondary engage ang|
Primary engage angle

Possible cause

Increased burnishing torque

® Chamfer angle small

Countermeasure

® Enlarge chamfer angle and
increase stock allowance

due to excessively small
stock allowance

® Excessive wear in peripheral
cutting edge.

® Reduce cutting speed to prevent
peripheral wear of edge
® ncrease lubricity of cutting fluid

Sticking

® Faulty filtering of cutting fluid
® Incorrect selection of cutting fluid
@ nsufficient cutting fluid pressure

® Improve filtering accuracy
® Change to fluid with higher lubricity
® [ncrease fluid pressure

Mechanical trouble

® Repair electrical system
® Improve clamping method of workpiece

Unacceptable
surface

roughness

Too large and

Excessive feed rate per tooth

® Reduce fluid pressure
® [ncrease number of teeth

Improper tool specifications

® Excessive chamfer angle
® Excessive back taper
® Peripheral run out excessive

® Reduce chamfer angle
® Reduce back taper
® |[mprove run out accuracy

Faulty regrinding

® Cutting edge run out is large
® Residual damage of preceding process

® |[mprove run out accuracy
® Remove residual damage completely

Improper cutting fluid

® Excessive fluid pressure

® Reduce fluid pressure

out-of-roundness

® |nsufficient reamer rigidity

> inconsistent ® Improper selection of cutting fluid | @ Increase activity and lubricity of the fluid
g over size . ® Correct spindle run out and
3] Faulty machine accuracy
3 bushing clearance and alignment
o
= . . ® Clampin ition wron ® |[mproper clamping position
£ Faulty clamping of workpiece Cla PI 9 p03|. fon wrong prop p 9p
= ® Clamping force inadequate ® |Increase clamping force
©
£ . ® Excessive bushing clearance @ Correct bushing clearance
2 Faulty machine accuracy , )
E ® Faulty spindle run out and alignment | @ Correct spindle run out and alignment
L .
. I @ Outer run out of reamer large | ® Correct peripheral run out
Defective Improper tool specifications

® |Increase reamer rigidity

Faulty clamping position of workpiece

® Change clamping position

Unevenness in wall thickness of workpiece

® Reduce reamer guide width
(margin width)

Insufficient
oversize
allowance

Chamfer angle small

® [ncrease chamfer angle

Excessive wear in
peripheral cutting edge

® Too high cutting speed
® Faulty lubricity of cutting fluid

® Decrease cutting speed
® ncrease lubricating capacity

Faulty regrinding (residual damage)

® [ncrease regrinding stock amount
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International Tolerance

Il IT (International Tolerance) Grades

IT grades shows a tolerance allowable for difference of the diameters of a hole and a shaft. As the number added after IT
increases, the tolerance becomes rough. Depending on the basic size, the tolerance value in each grade varies.

In the catalog, IT grades are shown as a guide of dimensional dispersion in the diameters of holes machined with the drill. For
information, H8 tolerance for a 8.0 hole is 0 to + 0.022 mm, the width of the value is the same as that of IT 8.

In the Table shown below, tolerance areas attainable with typical drilling tools are distinguished by using different colors. Solid
drills are generally used for machining holes of IT 9 to 12. For machining a hole of better than IT 8, finishing process such as
reaming is required. For a hole better than IT 5, high-precision finishing is required. Above description is based on machining of
general steel. In practice, the IT grade attained with the tool varies widely depending on the hardness and the composition of the
work material.

Basic size International tolerance grade

(mm) IT1 | IT2 | IT3 | IT4 | ITS | IT6 | IT7 | IT8 | IT9 |IT10 | IT11 [IT12|IT13|IT14 |IT15 |IT16 |IT17 [IT18

> < (pum) (mm)
- 3 08 12 2 6 ----m- W] o6 1] 14
3 6/ 1 15 25 8| 12| 18] 30| 48] 75/ 0.12] - OWE] 0.75] 1.2 1.8
6 100 1] 15 25 9 15 22| 36| 58 90| 0.15 0.22] 0.36 0.58 JERIIREIEE
10 18] 12| 2| 3 ---- Wl 11 18] 27
18 30| 15 25 4 XA 13 21| 33
30 50 15 2.5 4 d 16| 25 39
50 80| 2| 3 s . 2P 19 3] 46
80 120) 25 4] 6 10 FUER] 22| 35 54
120 180] 35/ 5 8 12 ] 25 4| 63
180 250 45/ 7| 10| 14 EE 29| 46 72
250 315| 6 8 12| 16 7Bl 32 52| 81
315 400 7| 9| 13 18 %] 36 57 89
400 500 8 10| 15/ 20 A 4] 63 97
500 630 o 11| 16 22 175 2.8 |EIEE
630 800, 10 13[ 18 25 3.2 IIEIEREE
800 1000 11| 15[ 21] 28 EIE 56 9 14
1000 1250 13| 18] 24| 33 E 6.6 105] 165
1250 1600 15| 21| 29 39 <RI 7.8 125] 195
1600 2000/ 18] 25/ 35] 46 -- m- J 02| 15 23
2000 2500 22| 30| 41| 55 110 175 280 440| 700 1100| 1.75| 2.8 44| 7| KIEEES
2500 3150, 26/ 36 50 68 135/ 210| 330 540| 8601350 2.1 3.3] 5.4| 8.0 EEEIEER

""U""

Tolerance area Tolerance area Tolerance area

requiring finishing : q . ;
process such as attainable with a attainable with an

with a reamer. solid drill. indexable drill.

User's Guide
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Deviations in Commonly Used Fits

Il Deviations of Shafts to be Used in Commonly Used Fits (Jis B0401 extract)

Basic size
step (mm) Tolerance zone class of shaft (um)

25| -13| -13| 13| 5| -5 0| o] o o o 17| +10

61 10| 1| _oo| o8| —35| -11| —14| -6| -9| -15| -22| -3s| *S| ¥#5| = 4] T4
0114 5| 16| -16| -6/ -6/ -6 o o o o o w4l ss5| s 49| +12
| qg| 75| 27| 34| 43| -1a| 17| -8 11| -18| 27| -4z 4| B WP gl
18128 4| 20 20 20| -7| -7 o o o o o, a5| s65| w10 +11| +15
on | 3o 92| -38| 41 83| -16| -20| 8| -13| -21| -g3| -2| **5| 65 = 2| 42
80 49| 55| 25| —25| 25| -9 -8 o o o o o w55 sg| 1| +13| +18
40 | 5o -112| 41| 50 -84 -20| -25| 11| -16| -25| 30| 62| **5| 8 = 2 42
50| 6| 5| 30| -30| -30| -10| 10| o o o o o 65| s05| 15 +15] +21
o5 | go | -134| 49| 60 76| -23| -20| 13| -19| -30| -46| -74| 05| =5 = 2| 2
80100 | 7, | 35| —ss| -36| -12| -12| o o o o o 75 411 a17] +18| +25
100 120 | 158 | 58| 71| 80| -27| -a4| 15| -22| -35| 54| -g7| *TS| MM * 3| i3

In every step given in the table, the value on the upper side shows the upper deviation and the value on the lower side, the lower deviation.

Il Deviations of Holes to be Used in Commonly Used Fits. is B0401 extract)

Basic size
step (mm) Tolerance zone class of hole (um)

_ 3 +24 | +28 | +39 | +12| +16| +20 +8 | +12 +6 | +10| +14 | +25| +40 43 45 0 0
+14 | +14 | +14 +6 +6 +6 +2 +2 0 0 0 0 0 - - -6 | -10
3 6 +32 | +38| +50 | +18 | +22 | +28 | +12| +16 +8 | +12 | +18 | +30 | +48 4 +6 +2 +3
+20 | +20| +20| +10| +10| +10 +4 +4 0 0 0 0 0 - - -6 -9
6 10 +40 | +47| +61| +22| +28| +35| +14| +20 +9| +15| +22| +36| +58 +4.5 47 +2 +5
+25 | +25| +25| +13| +13| +13 +5 +5 0 0 0 0 o —™ -7 1 -10
10 14
+50 | +59| +75| +27| +34| +43| +17| +24| +11| +18| +27| +43| +70 455 +9 +2 +6
14 18 +32 | +32| +32| +16| +16| +16 +6 +6 0 0 0 0 o] - -9 -12
18 24
+61 +73| +92| +33| +41| +53| +20| +28| +13| +21| +33| +52| +84 65| +10 +2 +6
+40 | +40| +40| +20| +20| +20 +7 +7 0 0 0 0 o — - -11| -15
24 30
30 40
+75| +89| +112| +41| +50| +64| +25| +34| +16| +25| +39| +62| +100 48| +12 +3 +7
+50 | +50| +50| +25| +25| +25 +9 +9 0 0 0 0 0 - - -13 | -18
40 50
50 65
+90 | +106 | +134| +49| +60| +76| +29| +40| +19| +30| +46| +74| +120 +95| +15 +4 +9
+60 | +60| +60| +30| +30| +30| +10| +10 0 0 0 0 o] — - -15| -21
65 80
80 | 100
+107 | +126 | +159| +58| +71| +90| +34| +47| +22| +35| +54| +87| +140 11| +17 +4 | +10
100 | 120 +72 | +72| +72| +36| +36| +36| +12| +12 0 0 0 0 o — - -18 | -25

In every step given in the table, the value on the upper side shows the upper deviation and the value on the lower side, the lower deviation.
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Deep hole drilling head series

1 Single Tube System (STS) and Double Tube System (DTS)

Single Tube System (STS)

The STS may also be referred to as the BTA
system in the deep hole drilling process. A
large volume of coolant is pumped under high
pressure to the cutting area in the workpiece.
Chips are then forced out through the drill
tube at the back and they do not touch
workpiece allowing super surface finish. STS
is a very good method to obtain holes of high
productivity and high accuracy by using a
dedicated drilling machine and a sealing with
the workpiece.

Double Tube System (DTS)

The DTS is characterized by its two tube
construction and is therefore known as

the double tube system. A sealing system
and pressure head, which is required in the
Single Tube System (STS) is not necessary
for the DTS and it is therefore suitable for
conventional general purpose machines such
as lathes or machining centers.

In general, because of less efficient chip
evacuation than the STS the recommended
max drilling depth is 1000mm. However, the
unique DTC-R tube connector that is capable
of supplying high pressure coolant can
successfully achieve drilling depths of up to
2000 mm.

Single tube system

. Guide Qil
Workpiece Drill bush  pressure
material Drill type Seal head

Chip
Barrest pox

A

= \
7/ ] 9@0

Double Tube System

Guide

Workpi
orkpiece bush

materlal Drill
head

DTS Double tube system

Double tube

Outer tube

/ /Inner tubi:-

S [ ]

connector  Chip
box

"

%{

No need for seal

HO A%t @ o s,olbwg W
J
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Deep hole drilling head series

Il Replacing guide pads
Guide pads are subject to wear, like inserts

- The guide pad can be used on two end faces.
- When the first face wears up to 70% of its width, reverse the guide pad to use the second face.
- Replace with a new guide pad when the second face wears out.

Wear on the 1st face

70%

. . Cutting direction
For higher wear resistance
- High wear-resistant grade ‘

100%

Wear
resistance
First recommendation

- Suitable for various workpiece materials
- Long tool life due to unique substrate and coating

For higher fracture resistance R, Switch to the 2nd face
Cutting direction

- High fracture-resistant grade

: «—

Fracture resistance

GP 06-085 F1122

GP 06-20-085 -DC FH3135

Il Replacing guide pads
Please be sure to use a wrench for a drill head to be clamped firmly.

*Wrenches are sold separately.

I WHEN TO REPLACE THE FILLER WITH A GUIDE PAD AND PROTECTOR

Replace the filler with a guide pad and protector when following is required: mm\%ﬂm
- Higher hole precision s, Guide pad

. . ) 4 -, Protect
- Deep holes with an L/D ratio of over 50:1 J rotector

- Drilling parts with a center hole Filler
- A large stock removal that exceeds the marginal
DOC* of the peripheral edge as specified in the list
below.
*Maximum DOC of peripheral insert
Cartridge DOC (mm) Guide pad
0z402-04 6.4 GPO08.../GP10...

0z402-32 7.2 GP10.../GP14...
0Z402-43 10.4 GP14.../GP18...
0Z402-63 12.0 GP18...

There is no pocket for the top guide pad furnished on the drill heads
in diameters smaller than 92 mm.
Please contact your dealer for further information.
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Bl Drill diameter calibration

|

™

Please note that inserts must be ordered separately as they are not included in the UNIDEX tool. L
To achieve successful drilling with UNIDEX deep hole drill, it is critical to set and maintain adequate .
clearance between the tool diameter and guide pad diameter. After installing inserts, make sure to
properly calibrate the tool diameter by following the steps outlined below.
Always proceed with the same calibration procedures when the inserts are indexed or exchanged.
This is especially important when using inserts from a new batch as they may greatly deviate the tool
diameter.

& Poor hole precision, abnormal wear of inserts or guide pads, or serious tool damage

may occur if the insert and guide pad diameters are not properly calibrated.

@ Remove the intermediate cartridge to avoid interference with the
guide screw.

@ Move the dimensional guide pad to the measuring position parallel
to the peripheral insert.

@-1 Unscrew the lock screw of the dimensional guide pad and slide
the dimensional guide pad to the measuring position.

09-2 Tighten the lock screw to fix the guide pad.

© Measure the diameter with a micrometer.
Use an h8 tolerance for the tool diameter unless otherwise required.

If the diameter at this point is out of tolerance, go to Step @.
If the diameter at this point is in tolerance, go to Step @.

@ Adjust the peripheral cartridge

O-1 First loosen the lock screw of the peripheral cartridge and then
slightly re-tighten the lock screw.

0-2 Adjust the cartridge by loosening or tightening the two adjusting
screws on the cartridge and measure the diameter using a
micrometer. Repeat steps until the required diameter is attained.

O-3 After attaining the required diameter, securely tighten the lock
screw to fix the cartridge.

O-4 Measure the diameter with a micrometer to assure that the re-
quired diameter is attained. If not attained, start from Step @-1.

A Make sure that the two adjusting screws on the peripheral cartridge

are tightened. If the tool is used with either of the screws left loosened,
the cartridge will move during machining due to cutting forces and may
cause damage.

© Return the dimensional guide pad to the original position and tighten
the lock screw.

User's Guide

O Replace the intermediate cartridge to the original position and
tighten the lock screw.

A Whenever inserts are indexed or exchanged, always make sure that all
the screws on the drill are securely tightened. If chatter occurred during
machining, it may cause the screws to be loosened.
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Approximate Conversion Table of Hardness

(The source: JIS HB Ferrous Materials and Metallurgy I -2005)

-

® Approximate conversion value for Brinell hardness. *

Brinell, 10mm ball, Rockwell *3 Approx. [l Brinell, 10mm ball, Rockwell *3 Approx.
Load 3000kg tensile Load 3000kg tensile
B Scale, strength strength
E | Tungsten | |Loac dove 02t 100Ky Load ' | Load o) WE _| Tungsten | § |Lauaabrs,o2d 100ka Load | " Load (MPa)
§ 2| carbide ball Brale | "t § 2| carbide ball Brale 1/16 in. 2
o Diamond | gyoq) palf o Diamond | gyoe) gl
- - 940 85.6 - 68.0 76.9 97 - 429 429 455 73.4 - 45.7 59.7 61 1510
- - 920 85.3 - 67.5 76.5 96 - 415 415 440 72.8 - 44.5 58.8 59 1460
- - 900 85.0 - 67.0 76.1 95 - 401 401 425 72.0 - 43.1 57.8 58 1390
- (767) 880 84.7 - 66.4 75.7 93 - 388 388 410 71.4 - 41.8 56.8 56 1330
- (757) 860 84.4 - 65.9 75.3 92 - 375 375 396 70.6 - 40.4 55.7 54 1270
- (745) 840 84.1 - 65.3 74.8 91 - 363 363 383 70.0 - 39.1 54.6 52 1220
- (733) 820 83.8 - 64.7 74.3 90 - 352 352 372 69.3 (110.0) 37.9 53.8 51 1180
- (722) 800 83.4 - 64.0 73.8 88 - 341 341 360 68.7 (109.0) 36.6 52.8 50 1130
- (712) - - - - - - - 331 331 350 68.1 (108.5) 35.5 51.9 48 1095
- (710) 780 83.0 - 63.3 73.3 87 - 321 321 339 67.5 (108.0) 34.3 51.0 47 1060
- (698) 760 82.6 - 62.5 72.6 86 -
311 311 328 66.9 (107.5) 33.1 50.0 46 1025
- (684) 740 82.2 - 61.8 721 - - 302 302 319 66.3 (107.0) 321 49.3 45 1005
- (682) 737 82.2 - 61.7 72.0 84 - 293 293 309 65.7 (106.0) 30.9 48.3 43 970
- (670) 720 81.8 - 61.0 715 83 - 285 285 301 65.3 (105.5) 29.9 47.6 - 950
- (656) 700 81.3 - 60.1 70.8 - - 277 277 292 64.6 (104.5) 28.8 46.7 41 925
- (653) 697 81.2 - 60.0 70.7 81 -
269 269 284 64.1 (104.0) 27.6 45,9 40 895
- (647) 690 81.1 - 59.7 70.5 - - 262 262 276 63.6 (103.0) 26.6 45.0 39 875
- (638) 680 80.8 - 59.2 70.1 80 - 255 255 269 63.0 (102.0) 25.4 44.2 38 850
- 630 670 80.6 - 58.8 69.8 - - 248 248 261 62.5 (101.0) 24.2 43.2 37 825
- 627 667 80.5 - 58.7 69.7 79 - 241 241 253 61.8 100.0 22.8 42.0 36 800
- - 677 80.7 - 59.1 70.0 - - 235 235 247 61.4 99.0 21.7 41.4 35 785
- 601 640 79.8 - 57.3 68.7 77 - 229 229 241 60.8 98.2 20.5 40.5 34 765
223 223 234 - 97.3 (18.8) - - -
- - 640 79.8 - 57.3 68.7 - - 217 217 228 - 96.4 (17.5) - 33 725
- 578 615 79.1 - 56.0 67.7 75 - 212 212 222 - 95.5 (16.0) - - 705
- - 607 78.8 - 55.6 67.4 - - 207 207 218 - 94.6 (15.2) - 32 690
- 555 591 78.4 - 54.7 66.7 73 2055 201 201 212 - 93.8 (13.8) - 31 675
197 197 207 - 92.8 (12.7) - 30 655
- - 579 78.0 - 54.0 66.1 - 2015 192 192 202 - 91.9 (11.5) - 29 640
- 534 569 77.8 - 53.5 65.8 71 1985 187 187 196 - 90.7 (10.0) - - 620
- - 553 771 - 52.5 65.0 - 1915 183 183 192 - 90.0 9.0 - 28 615
- 514 547 76.9 - 52.1 64.7 70 1890 179 179 188 - 89.0 (8.0 - 27 600
174 174 182 - 87.8 6.4) - - 585
(495) - 539 76.7 - 51.6 64.3 - 1855 170 170 178 - 86.8 (5.4) - 26 570
- - 530 76.4 - 51.1 63.9 - 1825 167 167 175 - 86.0 4.4) - - 560
- 495 528 76.3 - 51.0 63.8 68 1820
163 163 171 - 85.0 (3.3 - 25 545
(477) - 516 75.9 - 50.3 63.2 - 1780 156 156 163 - 82.9 (0.9 - - 525
- - 508 75.6 - 49.6 62.7 - 1740 149 149 156 - 80.8 - - 23 505
- 477 508 75.6 - 49.6 62.7 66 1740 143 143 150 - 78.7 - - 22 490
137 137 143 - 76.4 - - 21 | 460
(461) - 495 751 - 48.8 61.9 - 1680
- - 491 74.9 - 48.5 61.7 - 1670 131 131 137 - 74.0 - - - 450
- 461 491 74.9 - 48.5 61.7 65 1670 126 126 132 - 72.0 - - 20 435
121 121 127 - 69.8 - - 19 415
444 - 474 74.3 - 47.2 61.0 - 1595 116 116 122 - 67.6 - - 18 400
- - 472 74.2 - 471 60.8 - 1585 111 111 117 - 65.7 - - 15 385
- 444 472 74.2 - 471 60.8 63 1585

Note :

*1: This table is based on AMS Metals Handbook, the 8th Edition, Volume 1, and includes some information added to “Approx. tensile strength (MPa),” such as
the values calculated in metric; and Brinell hardness that exceeds recommended values.

*2:1 MPa = 1 N/mm?2

*3: Figures in () are not commonly used. It’s just reference.
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Surface Roughness

(According to JIS B 0601, 2001 and its explanation.)
Type | Symbol | How to determine | Example (Fig.)

Ra means the value obtained by the following
formula and expressed in micrometer (Um) when

sampling only the reference length from the 4
roughness curve in the direction of mean line, N f /ﬂ
taking X-axis in the direction of mean line and Y-axis o A A\ i A ~

° & U W N0 00K w X s A [/

this sampled part and the roughness curve is

Ra in the direction of longitudinal magnification of AR W /4 \U/ v W W X

expressed by y- f (x):
1
Ra= 2—f0| f (x) [ dx

where, £ : reference length

Arithmetic mean roughness

Rz shall be that only the reference length is
sampled from the roughness curve in the direction
of mean line, the distance between the top of

=
) . . . Q)
E’ ;?roflle pe.ak line and the k?ottc.)m of profile Yalley /\4 /\/\m /\ & /\,\ A /\/\ A /
£ line on this sampled portion is measured in the 7/ V" U \/
E Rz longitudinal magnification direction of roughness \/-/ \/ < \/\/ \/
5 curve and the obtained value is expressed in
= micrometer (Um). ¢
Rz=Rp+Rv

Rzuis shall be that only the reference length is
- sampled from the roughness curve in the direction = - & Wi /A m
§ of its mean line, the sum of the average value of /\,'\\‘ ,Ezl ; \ ,’\?[ ? V\ l,\ /‘/\ N A /
S absolute values of the heights of five highest T \J N §| \/\ / 2[ \ / V‘r
5 ) . N N N N 3
o profile peaks (Zp) and the depths of five deepest N
(= . . .
g RzJIS profile valleys (Zv) measured in the vertical p
= magnification direction from the mean line of this
= . . . .
5 sampled portion and this sum is expressed in | where, Zp1, Zp2, Zp3, Zp4, Zps : altitudes of the heights of five highest profile
Q micrometer (Um) peaks of the sampled portion corresponding
= to the reference length £
= where, Zvi, Zv2, Zv3, Zva, Zvs : altitudes of the depths of five deepest profile

_ |Z014Zp2+7p3+Zpa+7p8| H Zv1+Zv2+Zv3+Zv4+2v5) valleys of the sampled portion corresponding

Rzus
5 to the reference length £

User's Guide
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Symbols of Metals

@ Carbon steel and alloy steel for structural use

International

Other countries

Carbon steel

US| Grestbrian [ Geman | Fance [N
BS DIN NF
BS/EN
C10
s10C c1o 1010 C10E 8185 8]85 -
C10R
c15
C15E4 C15E C15E
S15C 1015 C15E -
C15M2 e C15R C15R
Co2 Co2
S20C - 1020 832';22'5 Co2E Co2E -
C22R C22R
co5 C25 C25 C25
S25C Co5E4 1025 Co5E Co5E Co5E -
Co5M2 C25R C25R C25R
C30 C30 C30 C30
S30C C30E4 1030 C30E C30E C30E 30r
C30M2 C30R C30R C30R
Cca5 Ca5 Ca5 Ca5
S35C C35E4 1035 C35E C35E Cas5E 35T
C35M2 C35R C35R C35R
c40 1039 C40 C40 C40
S40C CA40E4 10 C40E C40E C40E 401
C40M2 C40R C40R C40R
1042
$43C - bRt 080A42 - - 401
ca5 1045 Ca5 Ca5 a5
S45C CA5E4 1o C45E C45E C45E 457
C45M2 C45R C45R C45R
S48C - Z - Z Z 457
50 C50 C50 C50
S50C C50E4 1049 C50E C50E C50E 501
C50M2 C50R C50R C50R
1050
S53C - 10 - - - 50T
Cs5 Cs5 Cs5 Cs5
S55C C55E4 1055 C55E C55E C55E -
C55M2 C55R C55R C55R
C60 1059 C60 C60 C60
S$58C C60E4 1059 C60E C60E C60E 60T
C60M2 C60R C60R C60R

Other countries

International

Russia

| USA | GreatBritain | Germany | France |
BS NF

DIN

SAE BS/EN DIN/EN NF/EN
SNC236 - - - - - 40XH
Nickel SNC415(H) - - - - - =
chromium | SNC631(H) - - - - - 30XH3A
steel SNC815(H) 15NiCr13 - 15NiCr13 15NiCr13 15NiCr13 -
SNC836 - - - - _ _
8615
SNCM220 20NiCrMo2 8617(H) 20NiCrMo2-2 20NiCrMo2-2 20NiCrMo2-2 B
_ 20NiCrMoS2 8620(H) 20NiCrMoS2-2 | 20NiCrMoS2-2 | 20NiCrMoS2-2
8 8622(H)
® 41CrNiMo2 8637
3. SNGEAY 41CrNiMoS2 8640 - - - -
T[Nl [sNomats - - - - - -
;o;bd‘;num SNCM420(H) - 4320(H) - - - 20XH2M(@20XHM)
oteel SNCM431 - - - - - -
SNCM439 - 4340 - - - -
SNCM447 - - - - - -
SNCM616 - - - - - -
SNCM625 - - - - - -
SNCM630 - - - - - -
SNCM815 - - - - - -

Note: The above chart is based on published data and not authorized by each manufacturer.
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@ Alloy steel

Other countries

International
| USA. | GreatBritain | Germany | France |
BS NF

DIN
BS/EN
17Cr3 17Cr3 17Cr3 15X
S, - - 17Crs3 17Crs3 17Crs3 15XA
20Cra(H)
SCra20(H) RIc 5120(H) - - - 20X
34Cr4 5130(H) 34Cra 34Cra 34Cra
SR 34Crs4 5132(H) 34Crs4 34Crs4 34Crs4 X
) 34Cr4
Chromium
34CrS4 37Cr4 37Cr4 37Cr4
et S 37Cr4 DI 37CrS4 37CrS4 37CrS4 g
37Crs4
37Cr4
530M40
37CrS4 41Cr4 41Cr4
U 41Cr4 ALY j} g“s . 41Crs4 41CrS4 S
41Crs4
SCra45(H) - - - - - 45X
SCM415(H) - Z = - = Z
18CrMo4 18CrMo4 18CrMo4 18CrMo4
A 18CrMoS4 - 18CrMoS4 18CrMoS4 18CrMoS4 Gl
_ SCMA420(H) - - 708M20(708H20) - - 20XM
3 30XM
(] — — — —
g SCM430 4130 A
3- Chromium | SCM432 = = = = = =
= | molybdenum| 34CrMo4 34CrMo4 34CrMo4 34CrMo4
< steel eltEE 34CrMoS4 STt 34CrMoS4 34CrMoS4 34CrMoS4 35M
SoMA0t) 42CrMod 4140(H) 42CrMod 42CrMod 42CrMod 3
42CrMoS4 4142(H) 42CrMoS4 42CrMoS4 42CrMoS4
4145(H)
SCM445(H) - s - - - -
SMn420(H) 22Mn6(H) 1522(H) - - Z
3012
SMn433(H - 1534 - - -
Manganese ™ 3512
steeland | s\1ngg(H) 36Mn6(H) 1541(H) - - - PO
manganese
chromium | SMn443(H) 42Mn6(H) 1541(H) - - - P
steel ST
SMnC420(H) - - - - - -
SMnC443(H) - - - - - -
All1umin_ium
‘ﬁ;&'g&‘;’,’,‘um SACM645 41CrAIMo74 - - - - -
stee!

@ Stainless steel

Other countries

intemational " USA. | GreatBritain | Germany |  France | Russia
BS

DIN
BS/EN DIN/EN
SUS201 X12CrMnNiN17-7-5[ S20100 [ 201 Z12CMN17-07Az
SuUS202 X12CrMnNiN18-9-5| S20200 | 202 284S16 12X17T9AH4
SUS301 X10CrNi18-8 S30100 [ 301 301821 X12CrNi17-7 Z11CN17-08 07X16H6
SUS301L X2CrNiN18-7 X2CrNiN18-7
SUS301J1 X12CrNi17-7
SUS302 S30200 [302 302525 Z12CN18-09 12X18H9
% SUS302B X12CrNiSi18-9-3 S30215 |302B
o SUS303 X10CrNiS18-9 S30300 |303 303821 X10CrNiS18-9 Z8CNF18-09
3 SUS303Se S30323 [303Se [303S41 12X18H10E
8 | Austenitic| SUS303Cu
= SUS304 X5CrNi18-9 S30400 304 304S31 X5CrNi18-10 Z7CN18-09 08X18H10
E SUS304L X2CrNi18-9 S30403 |304L 304811 X2CrNi19-11 Z3CN19-11 03X18H11
€N SUS304NH1 X5CrNiN18-8 S30451 | 304N ZB6CN19-09Az
SUS304N2 S30452
SUS304LN X2CrNiN18-9 S30453 [ 304LN X2CrNiN18-10 Z3CN18-10Az
SUS304J1 8
SUS304J2 =
SUS304J3 S30431 [S30431 (O]
SUS305 X6CrNi18-12 S30500 [305 305819 X5CrNi18-12 Z8CN18-12 06X18H11 w
Note: The above chart is based on published data and not authorized by each manufacturer. §
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Symbols of Metals

@ Stainless steel

International

| USA. | GreatBritain |

Other countries

NF

DIN
BS/EN DIN/EN
SUS305J1
SUS309S S30908 | 3098 Z10CN24-13
SUS310S X6CrNi25-21 S$31008 | 3108 310831 Z8CN25-20 10X23H18
SUS315J1
SUS315J2
SUS316 X5CrNiMo17-12-2 [ S31600 | 316 316S31 X5CrNiMo17-12-2 | Z7CND17-12-02
X3CrNiMo17-12-3 X5CrNiMo17-13-3 | Z6CND18-12-03
SUS316F
SUS316L X2CrNiMo17-12-2 | S31603 | 316L 316S11 X2CrNiMo17-13-2 | ZBCND17-12-02
X2CrNiMo17-12-3 X2CrNiMo17-14-3 [ Z3CND17-12-03 | 03X17H14M3
X2CrNiMo18-14-3
SUS316N S31651 | 316N
SUS316LN X2CrNiMoN17-11-2[ S31653 | 316LN X2CrNiMoN17-12-2 [ Z3CND17-11Az
X2CrNiMoN17-12-3 X2CrNiMoN17-13-3 | ZBCND17-12Az
Austenitic | SUS316Ti X6CrNiMoTi17-12-2| S31635 X6CrNiMoTi17-12-2 [ Z6CNDT17-12 08X17H13M2T
SUS316J1
SUS316J1L
SuUS317 S$31700 | 317 317816
SUS317L X2CrNiMo19-14-4 [S31703 | 317L 317812 X2CrNiMo18-16-4 | Z3CND19-15-04
SUS317LN X2CrNiMoN18-12-4| S31753 Z3CND19-14Az
SUS317J1
SUS317J2
SUS317J3L
SUS836L N08367
SUS890L X1CrNiMoCu25-20-5| N08904 | N08904 | 904S14 Z2NCDU25-20
SUS321 X6CrNiTi18-10 S$32100 | 321 321831 X6CrNiTi18-10 Z6CNT18-10 08X18H10T
SuUS347 X6CrNiNb18-10 S34700 | 347 347S31 X6CrNiNb18-10 Z6CNNb18-10 08X18H12b
SUS384 X3NiCr18-16 S38400 | 384 Z6CN18-16
SUSXM7 X3CrNiCu18-9-4 S30430 | 304Cu | 394817 Z2CNU18-10
SUSXM15J1 S38100 Z15CNS20-12
_ | g SUS329J1 : S$32900 | 329
o\l Ferritic SUS329J3L X2CrNiMoN22-5-3 | S31803 | 31803 Z3CNDU22-05Az | 08X21H6M2T
= SUS329J4L X2CrNiMoCuN25-6-3| S32250 | 32250 Z3CNDU25-07Az
a SUS405 X6CrAI13 S40500 | 405 405817 X6CrAI13 Z8CA12
o Sus410L Z3C14
.% SUS429 S§42900 | 429
& SUS430 X6Cr17 S43000 | 430 430817 X6Cr17 Z8C17 12X17
SUS430F X7Crs17 S43020 | 430F X7CrS18 Z8CF17
SUS430LX X3CrTi17 S43035 X6CrTi17 Z4ACT17
X3CrNb17
Ferritic SUS430J1L X2CrTi17 X6CrNb17 Z4CNb17
SUS434 X6CrMo17-1 S43400 | 434 434817 X6CrMo17-1 Z8CD17-01
SUS436L X1CrMoTi16-1 S43600 | 436
SUS436J1L
SUS444 X2CrMoTi18-2 S$44400 | 444 Z3CDT18-02
SUS445J1
SUS445J2
SUS447J1 S44700
SUSXM27 S44627 Z1CD26-01
SUS403 S40300 | 403
SUS410 X12Cr13 S§41000 | 410 410821 X10Cr13 Z13C13
SUS410S X6Cr13 S41008 | 4108 403817 X6Cr13 Z8C12 08X13
SUS410F2
SUS410J1 S$41025
SUS416 X12CrS13 S41600 | 416 416821 Z11CF13
SUS420J1 X20Cr13 S42000 | 420 420829 X20Cr13 Z20C13 20X13
Martensitic SUS420J2 X30Cr13 S42000 | 420 420837 X30Cr13 Z33C13 30X13
SUS420F X29Crs13 S$42020 | 420F Z30CF13
SUS420F2
SUS429J1
SUS431 X19CrNi16-2 S43100 | 431 431S29 X20CrNi17-2 Z15CN16-02 20X17H2
SUS440A X70CrMo15 S44002 | 440A Z70C15
SuUS440B S44003 | 440B
SUS440C X105CrMo17 S44004 | 440C Z100CD17 95X18
SUS440F S44020 | S44020
Precipitation| SUS630 X5CrNiCuNb16-4 | S17400 | S17400 Z6CNU17-04
hardening | SUS631 X7CrNiAI17-7 S$17700 | S17700 X7CrNiAI17-7 Z9CNA17-07 09X17H710
type SUS631J1

Note: The above chart is based on published data and not authorized by each manufacturer.
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® Heat resistant steel
Other countries

International

[ USA [ GreatbBritain | Gefmany | France | Russia
BS DIN NF
BS/EN DIN/EN
SUH31 331542 Z35CNWS14-14 | 45X14H14B2M
SUH35 S63008 349552 Z52CMN21-09Az
SUH36 349554 X53CrMnNi21-9 [ Z556CMN21-09Az | 55X20r9 AH4
SUH37 S63017 381S34
Austenitic SUH38

— SUH309 $30900 | 309 309524 Z15CN24-13

_&’3 SUH310 $31000 | 310 310S24 CrNi2520 Z15CN25-20 20X25H20C2

2 SUH330 N08330 | N08330 Z12NCS35-16

‘g’ SUH660 566286 Z6NCTV25-20

a SUH661 R30155

‘@ SUH21 CrAl1205

= Ferritic SUH409 X6CrTi12 S40900 | 409 409519 X6CrTi12 Z6CT12

S SUH409L X2CrTi12 Z3CT12

I SUH446 S44600 | 446 712C25 15X28
SUHA S65007 401545 X45CrSi9-3 Z45CS9
SUH3 Z40CSD10 40X10C2M

Martensitic| SUH4 443565 Z80CSN20-02

SUH11 40X9C2
SUH600 20X12BHMB®P
SUH616 S42200

® Tool steel

International

SK140 - -
SK120 C120U W1-111/2
SK105 C105U W1-10
SK95 = W1-9

Carbon tool | SK0 C90U -

steel SK85 - W1-8
SK80 C80U -
SK75 - -
SK70 C70U -
SK65 - -
SK60 - -
SKH2 HS18-0-1 T1
SKH3 - T4
SKH4 - T5
SKH10 - T15
SKH40 HS6-5-3-8 -
SKH50 HS1-8-1 -

SRR SKH51 HS6-5-2 M2

steel SKH52 HS6-6-2 M3-1
SKH53 HS6-5-3 M3-2
SKH54 HS6-5-4 M4
SKH55 HS6-5-2-5 -
SKH56 - M36
SKH57 HS10-4-3-10 -
SKH58 HS2-9-2 M7
SKH59 HS2-9-1-8 M42

Alloy tool SKS11 - F2

steel SKS2 - -
SKS21 — —

Alloy tool
steel

X210Cr12
X210Crw12
X153CrMoV12

X100CrMoV5
X30WCrVv9-3
X40CrMoV5-1
X35CrWMoV5
32CrMoV12-28
38CrCoWV18-17-17

55NiCrMoV7
45NiCrMo16

L6

W2-9 1/2
W2-8 1/2

D3

A2

H21
H11
H13
H12
H10
H19

@ Special use steel

Free cutting
carbon steels

SUM11
SUM12
SUM21
SUM22
SUM22L
SUM23
SuUM23L
Sum24L
SUM25
SUM31
SUMB1L

International

9S20
11SMn28
11SMnPb28

11SMnPb28
12SMn35

1110
1109
1212
1213

1215

12L14

1117

International

. SUM32 - -
Free cutting | sum41 = 1137
carbon steels | sum42 — 1141
SUM43 44SMn28 1144
SUJ1 - -
SuJ2 B1 52100
High carbon SUJ3 82 ﬁgg MA
chromium Grade 1
SuUJ4 - -
SuUJ5 - -

Note: The above chart is based on published data and not authorized by each manufacturer.

Tungaloy L115

User's Guide




— O
[v]
pig
c o
-C!-
9%
o

Symbols of Metals

@ Casting or forging steel

Other countries

Int ti | — A
emationsl | USAT[ Great Britain || Germany_ |  France [ 1 Russia
BS NF

DIN
BS/EN DIN/EN

Carbon steel 200-400, 230-450, GE230, GE280,
casting SC 270-480 u- A1, A2 GS- GE320 B
Steetcestingfor | sScw D oo, aa-aso [ wea, wes, wee [ A4 - GE230, GE280 -
] . GX40CrSi24 )
2 | Heat resisting P 309C30, 310C45, GX40NiCrNb45-35
® > "9 SCH GX40CrNiSi22-10 Grade HC, HD, HF 2 J = . J =
teel 1 ’ ’ ’ -95-15-!
:E_” steel casting GXAONICrSia8-19 330C12 GX50NiCrCoW35-25-15-5
@ | steel casting for G17CrMo9-10,
O | tghtomperatire ) Grade WC1, WG, A1, A2, B1,B2, | S20M98, GX15CrMos, B
pressure WC9 B3, B4, B5, B7 e GP240GH,
geic GP280GH
Steel castingfor low Grade LCB, LC1, FB-M, FC1-M,
oot || SC" - - LC2, LC3 Al (el - FC2-M,FC3-M -
Grey iron 100,150,200,250, No0.20,25,30,35, P P P _
casting FC 300,350 40,4550 EN-GJL EN-GJL. EN-GJL
< | Spheroidal 700-2, 600-3, 500-7, | 60-40-18, 65-45-12,
8 | graphite iron | FCD 450-10, 400-15, 8-55-06, 100-70-03, | EN-GJS- EN-GJS- EN-GJS- BY
o| casting 400-18, 350-22 120-90-02
2 | Aust d
§ spheroidal FCAD EN-GJS EN-GJS EN-GJS
graphite iron - - - - - . - - -
casting
- Type 1, 2,
Austenitic FCA- F1, F2, B _ _a. _
iron casting | FCDA- L& gzssa-zé D-3A | sow, S5 GGL-, GGG L-s
Carbon steel C22, C25, C30,
e B - g'an‘s A-B.C.D. |(cas ca0 ca5, | P2ss, P3ss P245, P280, P305 -
o~ general use ’ C50, C55, C60
< glgiom}:nmum ClassE, F, G, |
o | steel forgings | SFCM - Grade 3A, 4 - - - -
'S | for general use Class G, J,K, L, M
o n
- g;fr't()iium Class G, H, I, J
molybdenum | SFNCM = Class 3A, 4, 5,6 = = - -
for genegal gse Class K, L, M

® Non-ferrous alloy

Other countries

International
. usA | GreatBritain Germany
BS

DIN
BS/EN DIN/EN
Copper CAC101 - - - -
alloy CAC102 - - - Cu-C(CC040AgrodeC)
casting CAC103 = = = Cu-C(CC040AgrodeA,B)
Brass CAC201 = = = CuZn15As-C(CC760S)
cesting CAC202 = C85400 = CuZn33Pb2-C(CC750S)
CAC203 = €85700 = CuZn39Pb1-C(CC754S)
High CAC301 = C86500 = CuZn35Mn2AIFe-C(CC765)
strength CAC302 = C86400 = CuZn34Mn3AI2Fe1-G(CC764S)
brass CAC303 = ©86200 = CuZn25A15Mn4Fe3-C(CC7625)
3| casting CAC304 = C86300 = CuZn25AI5Mn4Fe3-C(CC7625)
) CAC401 = €84400 = CuSn3Zn8Pb5-C(CC490K)
£ Bronze CAC402 - C90300 - -
2 | casting CAC403 = €90500 = =
3 CAC406 = C83600 = CuSn5Zn5Pb5-C(CC490K)
= CAC407 = €92200 = =
| CAC502A = =
2| proes CAC502B = €90700 = CuSn10-C(CC480K)
S| casting CAC503A = €90800 = CuSn12-C(CC483K)
CAC503B = =
CAC701 = €95200 = CuAl10Fe2-C(CC331G)
puminium | CAC702 = ooy = CUAITONiFe2-C(CC3326)
casting CAC703 = €95800 = CuAI0Fe5Ni5-C(CC333G)
CAC704 = C95700 = =
Silicon CAC801 - - - -
bronze CAC802 - C87500 - -
castings CAC803 — €87400 = CuZn16Si4-C(CC761S)

Note: The above chart is based on published data and not authorized by each manufacturer.
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® Non-ferrous alloy

Other countries

international T USA. | Great Britain

]]\]
DIN/EN
AC1B Al-Cu4MgTi 204.0 EN AC-2100
AC2A - - -
AC2B - 319.0 -
AC3A - - EN AC-44100
AC4A - - -
AC4B Al-Si8Cu3 333.0 EN AC-46200
Aluminium| AC4C Al-Si7Mg(Fe) 356.0 EN AC-42000
alloy AC4CH Al-Si7Mg0.3 A356.0 EN AC-42100
ingots AC4D - 355.0 EN AC-45300
3‘ for casting| AC5A Al-Cu4Ni2Mg2 242.0 -
T AC7A - 514.0 Z
£ AC8A Al-Si12CuNiMg - EN AC-48000
2 AC8B - - -
E AC8C - 332.0 -
5 ACOA = = =
< AC9B — - -
ADC1 - A413.0 -
ADC3 - A360.0 -
ADC5 - 518.0 -

Alllumidn_ium ADC6
alloydie  'Apc1o = = =

casting  'Apcioz - A380.0 -
ADC12 - - Z
ADC12Z = 383.0 =
ADC14 - B390.0 -
MC5 - AM100A —
> | mce - ZK51A _
o Magnesium MC7 — ZK61A —
g a"°¥_ MC8 MgRE3Zn2Zr EZ33A EN MC65120
5[ 'Mco MgAg3RE2Zr QE22A EN MC65210
2 MC10 MgZn4RE1Zr ZE41A EN MC35110
()
5 — |MD1A - AZ91A G-A9Z1Y4
S | Nasnesium | ypc1g - AZ91B -
alloydie  y\pc1p MgAI9Zn1(A AZ91D EN MC21120
t
casting — 'vipceB MgAI6Mn AM60B EN MC21320

Other countries

international | USA. | GreatBritain France
ASTM BS

DIN
DIN/EN

A5052S 5052 EN AW-5052
2 A5454S = 5454 EN AW-5454
3 | Atuminium | 250838 AlMg4.5Mn0.7 5083 EN AW-5083
E a0 A5086S = 5086 EN AW-5086
2| qeq |ABOE1S AMg1SiCu 6061 EN AW-6061
£l oouced [Aso63s AIMg0.7Si 6063 EN AW-6063
5[ shap A7003S = = EN AW-7003
< A7NO1S = = =
A7075S AlZn5.5MgCu 7075 EN AW-7075

Note: The above chart is based on published data and not authorized by each manufacturer.
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Screws

w
§ . . Dimension (in) Torque
B Designation (Ibs-ft)
£ CSTA-NO2 0.236 | 0157
o CSTA-NO2S #2-56UNC 0157 | 0197 | 0118 T8 0.96
CSTA-NO2L 0.315 | 0236 | 82°
CSTA-NO3 #3-48UNC 0169 | 0.276 | 0.157 To 170
; CSTA-NO5 #5-40UNC 0197 | 0315 | 0.197
[ TR CSTA-1.6 M1.6x0.35 0.098 | 0122 | 0035 | 80° T6 0.44
@ 318 “ [csTas M4x0.7 0.276 | 0.394 | 0.303
CSTA-5 0.591 | 0.433
d CSTA-5S ooga | 0472 | 0315 TS | 258
s CSTA-5SS 0374 | 0.217
CSTA-5ST25 V508 0472 | 0315 | 82° T25 | 3.69
CSPA-5IP15 0.591 | 0.433 P | 258
CSPA-5SIP15 o080 | 0472 | 0315
e CSPA-5IP20 0591 | 0.433 0P | 360
CSPA-5SIP20 0472 | 0.315
CSP-2L033 0102 | 04130 | 0.075 | 88° 6IP 0.52
CSTB-2 0130 | 0.055
CSTB-2L M2x0.4 0106 | 0.205 | 0130 T6 0.52
CSTB-2L040 0157 | 0.083
CSTB-2.2 0.240 | 0138
CSTB-2.2L038 0138 | 0150 | 0.087
CSTB-2.2S 0181 | 0.079
CSTB-2.2L053DR M2.2x0.45 0118 | 0.209 | 0126 7 0.r4
CSTB-2.2L053DL 0118 | 0.209 | 0.126
CSTB-2.2R 0122 | 0.240 | 0.146
CSTB-2.5 0138 | 0.236 | 0.134 T8 0.96
CSTB-2.5L046 0128 | 0181 | 0.102 T7 0.66
CSTB-2.5L080 0.315 | 0.213 T8
CSTB-2.5B M2.5x0.45 0.217 | 0102
CSTB-2.5L054DR 0138 0.96
CSTB-2.5L054DL 0.213 | 014 7
CSP-2L033typeshown  (ESTR.2 5 0189 | 0.087 T8
CSTB-3 0.315 | 0.177
CSTB-3L042 0161 | 0165 | 0.028 T9 1.70
CSTB-3L050 M3x0.5 0197 | 0.079
. T CSTB-3L081 0165 | 0.319 | 0.185 T8 0.96
g@% T J CSTB-3S 0161 | 0.236 | 0.098 T9 1.70
L , CSTB-3.5ST 0.209 | 0.492 | 0157
c CSTB-3.5H 0.205 | 0.256 | 0122 | 60° TI5 | 258
CSTB-4SD type shown CSTB-3.5 0.217 0.331 0.169
CSTB-3.5T 0394 | 0217
CSTB-3.5TS MB.5x0.6 0-256 5335 [ 0157 120 | 3.69
CSTB-3.5D 0185 | 0331 | 0.193 T9 1.70
] CSTB-3.5L110 0217 | 0433 | 0.295 T15 | 258
2 CSTB-3.5L115 0189 | 0.453 | 0.276 o 1.84
CSTB-3.5L115-S 0189 | 0.453 | 0.256 258
CSTB-3.5L 0.209 | 0.492 | 0.331
CSTB-4 0.449 | 0.291
CSTC-4L type shown CSTB-4L060 0.217 | 0.236 | 0.079 2.58
CSTB-4L085 0.334 | 0137
CSTB-4L090 Max0.7 0.224 | 0.354 | 0217 5
CSTB-4L115-S 0217 | 0453 | 0.256 4.06
CSTB-4S 0.217 | 0.315 )58
CSTB-4ST M4x0.5 0252 | 0579 | 0457
CSTB-4SD 0.315 T8 0.96
CSTB-4M Max0.7 0-217 0374 | 0.217 s | 258
CSTB-4F M4x0.5 0.276 | 0.579 | 0.343 :
CSTB-4TS M4x0.7 0.256 | 0.354 | 04177
CSTB-5 0472 | 0295
CSTB-5S M5x0.8 0.276 | 0.374 | 04197 120 | 3.69
(Steel) CSTB-5L105 0.413 | 0.240
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Dimension (in) Torque

Designation (Ibs-ft)
CSTB-5L120 0472 | 0.256
CSTB-5L159 0283 | 0626 | 0.441
CSTB-5L163-S 0272 | 0642 | 0.445 4.43
CSTC-4L055DR M4x0.5 0213 | 0.217 | 0.079 T8/T10 |0.96/1.84
CSTC-4L055DL Md4x0.5 0213 | 0217 [ 0079 | . [Te/Tt0 [0s6/tes
CSTC-4L100DR M4x0.7 0213 | 0.394 | 0.234 T8/T10 | 0.96/1.84
CSTC-4L100DL Mdx0.7 0213 | 0.394 | 0.234 T8/T10 | 0.96/1.84
CSPB-1.8L3.3 0130 | 0.039
CSPB-1.8L3.6 M1.8x0.35 , [ 0142 | 0051 o .
CSPB-1.8FL3.6 6302 0.094 5142 [ 0.063 6 0.3
CSPB-1.8FL4.3 0169 | 0.091
CSPB-2L043 0106 | 0169 | 0.098
CSPB-2H M2x0.4 0102 | 0134 | 0.063 | . 6P | 052
CSPB-2.2 0236 | 0154 074
CSPB-2.2SH M2.2x0.45 0118 0157 | 0.079 P 0.81
CSPB-2.5 0.236 | 0138
CSPB-2.5S M2.5x0.45 0138 5165 | 0.067 8l | 0.96
CSPB-2.5SH 0130 | 0.205 | 0130 7IP 0.81
(Stee) CSPB-3.5 M3.5x0.6 0.205 | 0.354 | 0.220 15IP | 2.58
CSPB-3.5S M3.5x0.6 0205 | 0.256 | 0122
CSPB-4 0457 | 0.291 15IP | 258
CSPB-4S M4x0.7 0217 0323 | 0157 | 60°
CSPB-5 M5x0.8 0276 | 0.472 | 0.295 20IP | 3.69
VX040024A M 0215 | 0.354 | 0.236 T15 | 3.32
VX040028A M4 0205 | 0.382 | 0185 | 44° T15 | 3.32
SR M2.5X0.45-L6 IP7 M2.5x0.45 0134 | 0.236 | 0136 7IP 0.89
SR10503833L040 M2.5x0.45 0128 | 0157 | 0.079 T7 0.96
SR14-500-L5.1 M4 0217 | 0201 | 0081 | T15 | 258
SR 14-500-L7.0 M4 0217 | 0.276 | 0.165 T15 | 258
SR14-506 M4x0.7 0224 | 0315 | 0185 T15 | 354
SR14-554/S M4x0.7 0.224 | 0.366 | 04197 T15 | 332
SR 14-560 M2.2x0.45 0138 | 0262 | 0150 | . T8 0.89
SR 14-560/S M2.5x0.45 0138 | 0.211 | 04108 T8 0.89
SR 14-562 M3.5 0189 | 0.344 | 0.219 TI0 | 2.36
SR 14-562/S M35 0189 | 0.256 | 0130 TI0 | 2.36
SR 14-571/S M3.5x0.6 0201 | 0295 | 0157 | . TI0 | 2.36
SR 14-501 M5x0.8 0260 | 0531 | 0.299 T20 | 3.69
SR 34-508 M2.2x0.45 0124 | 0181 | 04105 T7 0.66
SR 34-514 M2.5x0.45 0130 | 0.205 | 04126 T7 0.66
SR 76-943 M6 0378 | 0787 | 0394 | 90° T20 | 3.69
SR 76-961 M5 0260 | 0531 | 0.289 | 61° T15 | 258
SR 76-963 M5 0339 | 0787 | 0378 | of° T15 | 258
SR 10503833-S M2.5X0.45 0128 | 0150 | 0.069 | 60° T7 0.66
SR 114-018-L3.40 M2.5 0142 | 0132 | 0.079 | 56° T6 052
SM35-114-HO M3.5x0.6 0220 | 0449 | 0.201 | 60° T15 | 258
SM40-143-HO M4X0.7 0220 | 0563 | 0.331 | 61° T15 | 258
TS25F080A M2.25X0.35 0146 | 0272 | 0.083 | 60° T8 0.96
TS250641 M2.5X0.45 0138 | 0.252 | 0150 | 50° T8 0.96
TS30F100A M3X0.35 0181 | 0.327 | 0.087 TI0 | 1.84
TS300851/HG M3X0.5 0169 | 0.335 | 0.220 T9 1.70
TS301001/HG-P M3x0.5 0169 | 0.276 | 0161 oIP 148 |
TS30C72I M3X0.5 0165 | 0.283 | 0477 | 60° T9 170 | ©
TS400851/HG M4 0.224 | 0.335 | 0177 T15 | 258 |®
TS350851/HG M3.5x0.6 0.209 | 0.335 | 0169 T15 | 258 |2
TS400931/HG M4 0.224 | 0.366 | 0169 T5 | 258 | &
TS40B100I M4 0236 | 0394 | 0236 | R3O0 | T15 | 258 |~
TS40F120A M4X0.5 0236 | 0417 | 0118 | 60° T15 | 258
TS451201 M4.5 0272 | 0472 | 0295 | R35 | T20 | 3.69
TS501151 M5 0276 | 0447 | 0.252 T20 | 3.69
TS50230D3 M5X0.8 0276 | 0.006 | 0531 | . T20 ;
TS50250D35 M5X0.8 0.295 | 0.984 | 0571 To5 _
(Steel) TS50F160A M5X0.5 0.276 | 0547 | 0138 T20 | 3.69
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Screws

% Dimension (in) T

E Designation (ﬁ:glfjt?

‘g TS60265D4 M6X1.0 0.315 1.043 0.610 T25 -

= TS60285D42 M6X1.0 0.335 1122 0.657 T25 -
TS60320D5 M6X1.0 0.374 1.220 0.709 T25 -
TS60F200A M6X0.75 0.323 0.657 0177 60° T20 5.16
TS70F250A M7X0.75 0.394 0.827 0.220 T25 5.16
TS80340D6 M8X1.25 0.394 1.339 0.787 T25 -
TS80F300A M8X1.0 0.472 0.984 0.287 T30 7.38
CSPD-1.8S M1.8x0.35 0.094 0.130 0.055 6IP 0.52
CSTD-3T 0177 T10 1.84

M3x0. A .27
CSPD-3 3x0.5 0.169 0.276 0.165 10IP 1.84
CSTB-4.5L110P M4.5X0.75 0.260 0.461 0.276 T15 2.58
SRM5X0.8IP20X+ACROLYTE | M5X0.8 0.362 0.591 0.386 20IP 5.53
(Steel)

CSTC-2 M2x0.4 0.122 0.201 - T6 0.52

ERI=T

(Steel)

T CSTR-4L100 M4x0.7 0.224 0.394 0.217 T15 2.58

e

r | d

(Steel) '

SR16-212-01397

. 7 T [SR16-212-01397L M5x0.8 0.252 0.492 0.268 T20/T10| 1.84
@ e
d
[}
(Steel)
CST-3.5 0.189 -
CST-3.55 M3.5X0.6 0.236 0138 . T9 1.70
CST-5 0.709 0.512
CST-55 M5x0.8 0.394 0.472 0276 T25 3.69
CSTF-2L055-S M2x0.4 0.106 0.217 0.150 T6 0.52
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. . Dimension (in) Torque
Designation o (Ibs-ft)
Erozs recessed SM2.5x0.45x8 M2.5x0.45 0.197 0.315 - - 90° -
ead sorew SM2.5x0.5x8 M2.5x0.5 0197 | 0.315 - - 90° -
@m <[ | SM3x0.5x6 0.236 - - 90° -
SM3x0.5x8 M3x0.5 0.236 | 0.315 - - 90° -
(Stee) SM3x0.5x10 0.394 - - 90° -
7 . MSP-5 M5x0.8 0.240 | 0.311 | 0193 2 111
‘ﬁ, 8 F#H— "~ |MSP-6.3 M6.3x1 0.303 | 0.500 | 0.390 25 2.21
&
(Steel)
BHM3-8 M3x0.5 0217 | 0394 [ .. 2 111
BHM4-8 0.417 '
BHM4-10 M4x0.7 0.276 | — o= 0304 25 1.62
BHM5-14 M5x0.8 0.354 | 0.693 | 0.551 3 2.21
BHM6-20-A M6x1.0 0.413 | 0.945 | 0.787 4 3.69
BHMS8-25U 1154 | 0.984
(Stee) BHMS8-30U M8 0.551 350 | 1181 5 6.27
CSHM-3-8 M3 0.236 | 0.315 - 2 90° 111
()=
CSHB-4-A M4 0.217 | 0.433 T15 60° 1.48
CSHB-6 M6 0.335 | 0.748 - A 60° 3.69
CSHB-6-A M6 0.335 | 0.748 3.69
RT-1 M6 0.394 | 0.886 | 0.551 4 3.69
g - — ]| [RT2 M8 0512 | 1.220 | 0.787 5 6.27
d
(Steel) <
ASM6 M6 0.394 | 0.709 | 0.472 3 -
% PR — [ AJM5F M5x0.5 0.354 | 0512 | 0.315 2 -
] AJM5 M5x0.8 0.354 | 0.512 | 0.315 2 -
(Steel) <
ASM34S M3 0.315 | 0197 -
$ 8 (O [asmaaL 0189 5433 | 0315 2 -
' d ASM54 M5x0.8 0.354 | 0.551 | 0.354 3 -
(Steel) c
CHHM3.5-10 M3.5x0.6 0.236 | 0.531
CHHM4-10 M4x0.7 0276 | 0551 | 39 8 2.21
CHHM5-14 0.748 | 0.551
e - CHHM5-18 M5x0.8 0335 5906 | 0.709 4 369
- CHHM6-15 0.827 | 0.591
= CHHM6-20 M6 0.394 | 1.024 | 0.787 5 6.27
(Stee) CHHM®6-25 1.220 | 0.984
CM3X0.5X6 0.354 | 0.236
GM3X0.5X10 M3x0.5 0.217 =5 00 25 1.62
CM4X0.7X10 0.551 :
CM4X0.7X12 0.630 | 0.472
CM4X0.7X14 M4x0.7 0.276 | 0.709 | 0.551 3 2.21
CM4X0.7X15 0.748 | 0.591
CM4X0.7X20 0.945 | 0.787
CM5X0.8X8 0512 | 0.315
CM5X0.8X10-A 0.591 | 0.394 °
CM5X0.8X12 0.669 | 0.472 2
Hex sooket head screw CM5X0.8X12-A 0.669 | 0.472 0}
CM5X0.8X14 0.709 | 0.551 o
CM5X0.8X16 M5x0.8 0335 5827 [ 0630 4 369 1 o
CM5X0.8X16-A 0.827 | 0.630 =
CM5X0.8X18 0.906 | 0.709
CM5X0.8X20-A 0.984 | 0.787
(Stee) CM5X0.8X25-A 1181 | 0.984
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Screws

ow
§ . . Dimension (in) Torque
5 Designation " (Ibs-ft)
£ CM6X1X16-A 0.866 | 0.630
= CM6X1X20-A 1.024 | 0.787
M6x1.0
CM6X1X25-A 1.220 | 0.984
CM6X1.0X40-A 0.394 |81 | 1.575
CM6X10 0.630 | 0.394 0.197 6.27
CM6X16 6 0.866 | 0.630
CM6X20 1.024 | 0.787
CM6X25 1.220 | 0.984
CM6X30-S M6x1.0 0.394 | 1.417 | 1181
CM8X1.25X20-A 1102 | 0.787 0.236
CMB8X1.25X25-A M8x1.25 0.512 | 1.299 | 0.984 18.44
CM8X30H 1.417 | 1.181 0.197
CM10X30H M10x1.5 0.630 | 1496 | ... 0.236 29.50
CM12X30H M12x1.75 0.709 | 1.575 0.315 51.63
CM16X40H M16x2 0.945 | 2126 | 1.575 0.394 73.75
Hex. socket head sorew CM16x75 M16 0.945 | 3.583 | 2.953 0.551 73.75
(ISB1176) CM16x120 M16 0.945 | 5.354 | 4.724 0.551 73.75
CM16x140 M16 0.945 | 6.142 | 5.512 0.551 73.75
CM20x80 M20 1181 | 3.937 | 3.150 0.669 110.63
— CM20x120 M20 1181 | 5.512 | 4.724 0.669 110.63
—g] e jI CM20x150 M20 1.181 | 6.693 | 5.906 0.669 110.63
5 CAP-CM12x1.75x50 M12 0.709 | 2.441 | 1.969 0.394 51.63
o cmH | CAP-CM16X2.0X55 M16 0.945 | 2.795 | 2.165 0.551 29.50
CAP-CM20X2.5X50 M20 1181 | 2.756 | 1.969 0.669 73.75
C0.375X1.125H 3/8-24UNF | 0.562 | 1.500 | 1.125 0.219 25.81
C0.500X1.375H 1/2-20UNF | 0.750 | 1.875 | 1.375 0.313 51.63
SD06-A3 M10x1.5 0.630 | 2.756 | 2.362 0.315 29.50
SRM6X16DIN912-12.9 M6x1 0.394 | 0.866 | 0.630 0.197
VCOOTEDI12040F M12 1.024 | 2.008 | 1.575 0.315 44.25
VCOOTEDI20040F M20 1.929 | 1.969 | 1.358 0.472 110.63
VCOOTANG16040F M16 1.811 | 1.831 | 1.299 0.394 44.25
SD08-98 M12x1.75 0.709 | 3.031 | 2.559 0.394 51.63
LHM12x1.75x30-C M12 0.709 | 1.453 | 1.181 0.315 51.63
VC004762110035F M10 0.630 | 1.772 | 1.378 0.315 44.25
FCS3 M3x0.5 0.217 | 0.630 | 0.472 0.098
FCS6 M6x1 0.394 | 1.024 | 0.787 0.197
::::mg:ggH M8x1.25 0.433 | 1181 | 1.063 0.197 12:23
FSHM10-40 29.50
FSHM10-40H M10 0.551 | 1.575 | 1.437 0.236 29,50
SHCM4-10 0.551 | 0.394
SHCM4-12 M4x0.7 0.236 | 0.630 | 0.472 0.118 2.21
SHCM4-16 0.787 | 0.630
CTS-M6 M6x1 0.394 | 0.984 | 0.748 0.157 3.69
RSFTS-050M M10 0.984 | 2.047 | 1.673 0.236
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Dimension (in) Torque

Designation ob o d o T/f (Ibs-ft)
MCS520-2.5 M5x0.8 0787 | 007 | 0236 | 0.008 | 2.21
MCS620-3 M6x1 0-276 | 115 | 443
Left-hand  Right-hand MCS625-3 0.984 0.394 0.315
thread  thread MCS825-4 0.492 | 0.256
' MCS828-4 M8x1 1122 | 0472 | 0.413
NDS-8A 1181 | 0453 | 0453 | 017 | 990
NDS-8S M8x1.25 0787 | 0.315 | 0.315
RSRGR5M40 M4x0.5 0.354 | 0.144 | 0.164 T8 0.96
(Stee) SR PS 118-0273 M10 1575 | 0650 | 0591 | 0197 | 29.50
Left-hand  Right-hand| DS-5T M5x0.8 0.472 0.197 0.197 T10 2.58
thread thread
| DS-6T M6 0.591 | 0.236 | 0.236 | T15 2.58
s | DS-6P M6x1 0.827 | 0.276 | 0.276 | 15IP 4.43
= FDS-8ST 0.787 0.315
M8x1 0.315 T27 7.38
FDS-8ST-18 0.709 0.236
DS-6 M6x1 0.591 | 0.236 | 0.236 | 0118 | 4.43
oo om o 0w | o
% DS-10 M10x1.5 1.024 0.472 | 0197 | 5.90
FDS-6Z M6x0.75 0.807 | 0.394 | 0.217 | 0118 | 4.43
FDS-8 1.024 0.394
FDS-8S M8x1 0787 | ... | 0315 | 0157 | 590
FDS-8SS 0.728 0.256
SS100 1/4-20UNC 0.750
S-412 10-32UNF 0.750
SHM8x1.25x35-C M8 13 1.693 | 0.906 | 0.315 | 0.236 | 18.44
SHM10x1.5x30-C M10 16 1575 | 0.669 | 0.394 | 0.315 | 29.50
SHM16x2x35-C M16 24 2.008 | 0709 | 0.630 | 0.551 | 73.75
(Steel) c SHM20x2.5x40-C M20 30 2283 | 0787 | 0709 | 0.669 | 110.63
SSHM2.5-3 M2.5 0.118
SSHM3-3 0.118
SSHM3-4 M3 0.157 0.059 | 0.74
SSHM3-6 0.236
SSHM4-4 0.157
SSHM4-5 0.197
SSHM4-6 0.236
SSHM4-8 M4 0315 0.079 | 111
SSHM4-10 0.394
SSHM4-14 0.551
s | SSHM5-6 0.236
SSHM5-10 M5 0.394 0.098 | 1.48
SSHM5-16 0.630
Hex. socket screw (Flat end)(JISB1177) SSHM6-12 0.472
SSHM6-16 0.630
SSHM6-18 M6 0.709 o118 | 221
SSHM6-20 0.787
SSHMS8-8 0.315
SSHMS8-10 0.394
SSHM8-12 0.472
SSHM8-14 M8 0.551 0157 | 369 o
SSHM8-16 0.630 2
(Steel) SSHMS8-18 0.709 G
“fL — M5x7 0.276 - g
= | M5x8 M5 35 | 0.315 | 0.049 - 0.008 | 148 |3
Ht:x.socketscrew((iylindricalend) M5x10 0.394 -
(Stee) (ISB1177) | M6x30 M6 4 1181 | 0.059 - 0118 | 2.21
s Q{ JDS-3525 M3.5x0.35 )'26?455 0295 | 0118 | 0.098 | 0.079 | 074
f 1 JDS-5040 M5x0.5 M4 | 0394 | 0157 | 0157 | 0.008 | 0.74
(Steel)
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Screws

§ Dimension (in) T
L2 . . orque
5 Designation b c o T/F (Ibs-ft)
2 LCS2 M5 0197 | 0.551 0.079 | 1.1
& LCS3 0.669
LGS3B M6 0.236 [—yggy | 0256 0.098 | 1.48
~ =M = AR | LCS4
©-E 4 @) TR 0827 (—5oz
el Wi LCS4CA M8 0.315 | 0.689 | 0.256 0118 | 2.21
LCS2 has a hex. socket in LCS5 0.984 0335
threaded end only. LCS5CA 0.807 .
LCS6 M10 0.386 | 1.071 | 0.390 0157 | 3.69
LCS8 M2 0.465 | 1.417 | 0.504 0197 | 5.90
(Stee) LCS8C M10 0.386 | 1.189 | 0.524 0157 | 3.69
LCS22 M5 M5 | 0.394
LCS22A M6 M6 | 0.421 | 2180 0079 | 1.1
LCS23A M5 M5 | 0.516 | 0.201 0.098 | 1.48
LCS33 M5 M5 | 0.472 | 0.244 0.079 | 11
LCS43 M6 M6 | 0.531 | 0.287 0.098 | 1.48
DTS5-3.5 0.341
DTS5-3.5SS M5 0.248 | 0.268 | M35 0138 | 2.95
DTS5-3.5S 0.276
DTS6-4 M6 0.303 | 0.402 | M4 0157 | 3.69
DTS6-4.5 0.095 | 0.394 | M45 0177 | 3.69
DLCS33 M5 0.354 | 1.240 | 0.394 0118 | 2.21
DLCS43 M6 0472 | 1.339 | 0.374 0157 |_3:69
DLCS54 M8x 0551 | 1.614 | 0.433 : 516
DLCS64 M10x1 0630 | 1.969 | 0.591 0197 | 5.90
ACS-5W M5 0.315 | 0.787 | 0.335 T15 | 2.95
ACS-6W M6 0.394 | 1.024 | 0.476 To0 | 472
ACS3 M5x0.8 0.095 | 1.008 par2-0s91 0118 | 2.95
ACS4 M6x1 0.354 | 1.001 [s51-0669 0157 | 5.6
WCS3 M6 0.374 | 0.886 | 0.315 0118 | 2.21
PT1/4GN 0.519 | 0.394 - 0.236 | 7.01
1/8-28 0.383 | 0.276 - 0197 | 5.90
LS-8 M8 0.236 | 1.099 | 0.787 0157 | 3.69
CCS4-A
BH5-10-A
BH4-10-A
(Steel) BH-40050-A
‘ o [TMBA-M10 M10x1.5 1.063 | 1181 | 0.827 0.315 | 29.50
“H [TMBA-M12 M12x1.75 1.417 0.394
TMBA-M12H M12x1.75 1299 4555 | 1024 0.315 | °163
g TMBA-M16 M16x2
Nl TMBA-MIGH Vires 1575 | 1.969 | 1.575 0.551 | 7375
TMBA-M20 M20x2.5
TMBA-M20H Moo 2 1.969 | 2.205 | 1.654 0.669 | 110.63
TMBA-M24 M24x3
TMBA-M24F Modus 2559 | 2717 | 2.165 0748 | 110.63
TMBA-0.500H 1/2-20UNF 1.099 | 1.335 | 1.000 0.313 | 51.63
TMBA-0.6255.375H 5/8-11UNF 1.484 | 2.256 | 1.75 0.313
TMBA-0.750H 3/4-16UNF 1.969 | 2.094 | 1.861 0.500 | 110.63
SR-10400611 M4X0.5 0.260 | 0.118 1 0.079

. . Dimension (in) Torque
Designation b (Ibs-ft)

SCR-TRM-T5 5.16 - 5.90
SCR-TRM-T6 1.043 0.248 0.189 5.90 - 7.38
SCR-TRM-T7 1.102 0.291 0.228 9.59 - 11.06
SCR-TRM-T8 1.248 0.386 0.248 12.54 - 14.75
SCR-TRM-T9 1.358 0.461 0.264 15.49 - 16.96
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Designation

Dimension (in)

(o

AST322 0.366 0.520
0.126 0.173
,{,—n AST422 0.492 0.709
i S}
7 (D30)
_ MST-322 0.358 0.508 0.128 0.228
L MST-432 0.492 0.705 0.287
13 0.189
1l MST-533 0.614 0.874 0.382
- (030)| MST-644 0.740 1.047 0.252 0.445
— LST317 0.366 0.520 0.106 0.197
g LST42 0.492 0.709 0.126 0.264
m LST53 0.618 0.878 0.189 0.303
C
R (030)| LST42K 0.429 0.614 0.126 0.264
LST317CA 0.366 0.520 0.106 0.197
M LST42CA 0.492 0.709 0.126 0.264
13
el (D30)
(R)shown | E| ST42 0.453 0.650 0.126 0.256
ELST317
ELST317BR 0.335 0.472 0.106 0.193
ELST317BL
— PAT-32 0.323 0.461 0.126 0.138
O\ o Bt g *PAT-53 0.528 0.780 0.189 0.197
‘:):?:
ied
(D30)
/ NAT-32 0.374 0.528 0126 0.138
}S‘ 7 E- 3 NAT-42E 0.488 0.701 ’ 0.122
(D30)
Right hand (R) shown LST317BR
] 0.366 0.520 0.106 0.197
LST317BL
(D30)
N - I SST32 0.335 0.469 0.126 0.213
AN [ s
(D30)
LST33 0.433 0.624 0.187 0.173

(KS15F)

Note: * marked shims are made of steel.

User's Guide
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Parts for Tools

Designation

ASS422

0.492

Dimension (in)

C

CS44-A 0.185
ASS533 0.618
0.189 0.217
ASS634 0.744
ELSS32 0.335 0.126 0.193
LSS33 0.366 0.169 0.197
ELSS42 0.461 0.256
0.126
‘ LSS42 0.492 0.264
@ © ELSS53 0.579 0.315
‘ LSS53 0.618 0.303
a 0.189
ELSS63 0.705
0.382
LSS63 0.744
ELSS84 0.953 0.508
0.252
(D30)| LSS84 0.992 0.516
‘ NAS-42 0.500 0.126 0.138
@ o NAS-04 1.240 0.252 0.358
a
‘ _ MSS-432 0.189
0.492 0.287
f@w 13 | MSS-442 0.252
a
4 (D3o)
‘ SSS32 0.335 0.126 0.213
o4
a
(D30)
i LSS42BR
_ Fonthand (R shown 0.492 0126 0.264
i LSS42BL
i F © i 'g
a %§
(D30)
PAS-32 0.323 0.118
‘ — 0.126
,@,m [z |PAs-42 0.449 0.138
‘ - “PAS-63 0.669 0.189 0.197
a e
‘ LSS42CA 0.492 0.126 0.264 8°
@ o LSS53CA 0.618 0.189 0.303 10°
a
- FSSA1102 0.457 0.079 0.217 13°
o
@ ) 7%:{8
w = (D3g)
‘ ., | FSSP1102 0.433 0.079 0.217 17°
(0]
a L& (D3o)
ASC322 0.366 0426 0473
n ASC422 0.492 ’ ’
- 3 | ASC533 0.618
il 0.189 0.217
ol ASC634 0.744
(030)| CC44-A 0.492 0.185

Note: * marked shims are made of steel.
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Dimension (in)

Designation
C
MSC-432 0.189
0.492 0.287
MSC-442 0.252
MSC-533 0.189
0.614 0.382
MSC-543
0.252
MSC-634 0.740 0.445
ELSC32 0.335 0.244
LSC42 0.492 0.126
. 2
8 ELSC42 0.461 0-256
w LSC53 0.618 0.303
L ELSC53 0.579 0.319
0.189
ELSC63 0.705
0.382
LSC63 0.744
30)| LSC317 0.366 0.106 0.197
SSC32 0.335 0.126 0.213
80° SSC4T3 0.449 0.157 0.260
©
SSC4T3-P 0.449 0457 0.060 5°
SSC54-P 0.528 ' : 5°
(D30)
LSC42CA 0.492 0.126 0.264 8°
LSC53CA 0.618 0.189 0.303 10°
(D30)
- LSC42BR
Right hand (R) shown 0.492 0126 0.264
LSC42BL
ZSA1102 0.413 1 0.079 0.216 11°
ZSA1502 0.614 12.4 : 0.236 11°
ASD322 0.366 0.126 0.173
ASD423 0.492 0.126 0.173
ASD432 0.492 0.189 0.173
CD44-A 0.492 0.185
ELSD32 0.335 0.193
ELSD42 0.461 0.256
0.126
LSD42
LSD42A
LSDa3 0.492 0.264
A
LSD43A 0-189
MSD-322 0.366 0.126 0.228
MSD-432 0.189
0.492 0.287
MSD-442 0.252 o
©
=l
SSD32 0.335 0126 0.213 ©
6
[72]
-}
ELSD317BR
0.335 0.106 0.193
ELSD317BL
LSD42BR
0.492 0.126 0.264
LSD42BL
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Dimension (in)
c

Designation

Parts for Tools

LSZ42BR
0.492 0.126 0.264
LSzZ42BL
, .o ASV322 0.366 0.126 0.173
A0~ <+ 13 |cvas-A 0.366 0.185
N - (D30)
A MSV-322 0.365 0.228
< {13 [ssva2 0.331 0.126 0.213
> (030)| SSV42 0.433 0.248
Left hand (L) shown | CSK54R
6 37 ) 1 1
. o CSKBAL 0.370 0.583 0.189 0.138
O i
= (D30)
80° ASW322 0.367 0.453
oa ) 0.126 0173
ASW422 0.492 0.598
‘ L
— (D30)
8%, LSW3128R type shown | LSW312 0.367 0.453 0.106 0.197
i LSW42 0.492 0.610 0.126 0.264
el %g
) e (D30)
80° LSW312BR
a LSWST2BR type shown 0.367 0.453 0106 0197
1 LSW312BL
o]
cl
(D30)
o MSW-432 0.504 0.622 0.287
i N MSW-533 0.630 0.776 0.189 0.382
a Hz MSW-633 0.756 0.933 0.445
] cL s
ol Right hand (R) shown | MSW-432BR 0.504 0.622 0189 0.287
TT MSW-432BL ' ' ' '
< (D30)
r CH44-A 0.492 0.185
o
) lc| (o)
r ASR420 0.492 0.126 0173
g Ig
) )
LSR32 0.350
LSR32C 0.331 0426 0197
J [ [LsRe2 0.476 : 0.264
b J@ LSR42C 0.390 0.197
< LSR53C 0.551 0489 0.264
LSR63C 0.677 : 0.323
(30)| LSR84C 0.862 0.252 0.382
] MSR-43 0.492 0.189 0.287
. v MSR-44 0.252
Q 5]
:
(D30)
@ A SSR32 0.343 0.125 0.205
g i 3
) cl (3o
Right hand (R) shown | G16EL/IR 0.126 0157
) ; G16ER/IL 0.574 ) 0.126 :
D) G16EL/IR-DT ' 0156 0213
) G16ER/IL-DT 0.156 :
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Dimension (in)

Designation
/) Lead angle

AE16-4DT 0.213 4°
AE16-3DT 0.213 3°
AE16-2DT 0.213 2°
A16-1DT 0.213 1°
AE16-0DT 0.213 0°
AE16-99DT 0.213 -1°
AE16-98DT 0.213 -2°
AE16-4 0.374 0.157 4°
AE16-3 0.157 3°
AE16-2 0.157 2°
A16-1 0.169 1°
AE16-0 0.157 0°
AE16-99 0.157 -1°
AE16-98 0.157 -2°
AN16-4DT 0.213 4°
AN16-3DT 0.213 3°
AN16-2DT 0.213 2°
AN16-0DT 0.213 0°
AN16-99DT 0.213 -1°
AN16-98DT 0.213 -2°
AN16-4 0.374 0.157 4°
AN16-3 0.157 3°
AN16-2 0.157 2°
AN16-0 0.157 0°
AN16-99 0.157 -1°
AN16-98 0.157 -2°
GXE16-98 0.157 -2°
GXE16-98DT 0.213 -2°
GXE16-99 0.157 -1°
GXE16-99DT 0.213 -1°
GXE16-0 0.157 0°
GXE16-0DT 0.213 0°
GXE16-1 0.169 1°
GX16-1DT 0.374 0.213 1°
GXE16-2 0.157 2°
GXE16-2DT 0.213 2°
GXE16-3 0.157 3°
GXE16-3DT 0.213 3°
GXE16-4 0.157 4°
GXE16-4DT 0.213 4°
GXE22-98DT -2°
GXE22-99DT -1°
GXE22-0DT 0°
GX22-1DT 0.500 0.260 1°
GXE22-2DT 2°
GXE22-3DT 3°
GXE22-4DT 4°
GXN16-98 0.157 -2°
GXN16-98DT 0.213 -2°
GXN16-99 0.157 e
GXN16-99DT 0.213 -1°
GXN16-0 0.157 0°
GXN16-0DT 0.213 0°
GXN16-1 0.374 0.169 1°
GXN16-2 0.157 2°
GXN16-2DT 0.213 2°
GXN16-3 0.157 3° o
GXN16-3DT 0.213 3° 2
GXN16-4 0.157 4° 0]
GXN16-4DT 0.213 4° o
GXN22-98DT -2° b
GXN22-99DT 10 >
GXN22-0DT 0°
GXN22-2DT 0.500 0.260 o
GXN22-3DT 3°

(030)] GXN22-4DT 4°
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Shims

ow
'% Designation Dimension (in)
K] 2 Lead angle
£ NXE22-98 T
0= NXE22-99 0.157 -1°
NXE22-0 0°
NXE22-1 0.500 0177 1°
NXE22-2 2°
NXE22-3 0.157 3°
NXE22-4 4°
NXE27-98 -2°
NXE27-99 0.157 -1°
NXE27-0 0°
NXE27-1 0.626 0177 1°
NXE27-2 2°
NXE27-3 0.157 3°
NXE27-4 4°
NXN22-98 -2°
NXN22-99 0.157 -1°
NXN22-0 0°
NXN22-1 0.500 0177 1°
NXN22-2 2°
NXN22-3 0.157 3°
NXN22-4 4°
NXN27-98 -2°
NXN27-99 0.157 -1°
NXN27-0 0°
NXN27-1 0.626 0177 1°
NXN27-2 2°
NXN27-3 0.157 3°
(030)| NXN27-4 4°
TSL12R 0.472 0.185 0177 4.5°
TSL12L 0.472 0.185 0177 4.5°
TSL16R 0.626 0.252 0.197 5°
a TSL16L 0.626 0.252 0.197 5°
———) TSL24R 0.937 0.370 0.280 7°
oF_COiE TSL24L 0.937 0.370 0.280 7°
e TSL12RI 0.421 0.185 0177 4.5°
TSL12LI 0.421 0.185 0177 4.5°
TSL16RI 0.740 0.252 0.197 5°
(030)| TSL16LI 0.740 0.252 0.197 5°
Designation Shape Designation
SL-1R - SL-7R
SL-1L 4@ i s ==t SL-7L
i
(Steel) 5% Right hand (R) shown Right hand (R) shown
N o o SL-2R s SL-8R
i —H SL-2L " les e SL-8L
Right hand (R) shown (Steel) Right hand (R) shown
!ji:! ""E- SL-3R 106 3.2 SGSR151
e e — SL-3L ~ SGSL151
;
(Steel) Right hand (R) shown (D30) Right hand (R) shown
= SL-6R . STN62R
IEY ‘ 325 —1 SL-6L H:g; STN62L
10.7 § ol |
15° 3.2
(Steel) Right hand (R) shown (D30) Right hand (R) shown
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Dimension (in)

Designation
[ d
, e l(sfthand threac) | MCL-5M 0.579 0.433 0.307 0157 M5 0.425
. = . MCL-6 0.732 0.453 0.374 ' M6 0.543
MCL-8S 0.752 0.535
0.531 0.197
HE MCL-8M 0.886 0.429 M8 0.669
(Steel) MCL-8L 1.004 0.571 0.157 0.787
MCPM-6 0.579 0.441 0.311 0.157 M5 0.425
£ otetmndineay | MCPM- 0.752 0.661 0.429 0.197 M8x1 0.535
UEI g 701 MCPM-12 0.886 ‘ : : 0.669
Y MCPM-20 0.374
0.732 0.543
HIN MCPM-21 0.480 0.374 0.157 M6
MCPM-22 0.846 0.520 0.657
(Steel) MCPM-30 1.004 0.661 0.429 0.197 M8x1 0.787
¢ DCPM-33 0.630 0.366 0.413 0.094 0.335
%{@T DCPM-43 0.835 0.453 0.531 0118 0.520
E‘E DCPM-54 1.016 0.600 0.551 0.138
(Steel) a DCPM-64 1.118 0.610 0.630 0.157
ACP3S 0.898 0.374 0.394 0.591
. ACP3S-E 0.854 0.374 0.394 0.547
¢ ACP3L 1.232 0.472 0.512 0.917
z o[ ACP3L-E 1.039 0.472 0.512 0.724
ACP4S 1.012 0.472 0.512 0.697
- o ACP5S 1185 0.508 0.591 - - 0.815
(Steel) ACP6S 1.315 0.504 0.650 - - 0.945
E ~ . ACP3 0.705 0.394 0.394 0.256 0.248
S ACP4 1.020 0.547 0.472 0.276 0.425
a
© '7
(Steel) I = QI
TC-3R
cTe-3 0.630 0.087
CcTC-3L
CTC-4R
1.142 0.346 0.669 0.126 0.315
CTC-4L
CTC-5R
(Stee) Right hand (R) shown CTC-5L 0.709 0.165
CP81A
Do 1102 0.413 0.472 0.138 0.315
"#L CP81B
TC-3 0.748 0.327
0.492 - - -
TC-4 0.850 0.315
TC-3 type shown,
(Steel) TC-4 : Left-hand thread
TF-72 0.866 0.445
K(:] “ TF-73 0.866 0.445
QIEj TF-184 0.866 0.445
(Stee) — ] TF-185 0.866 0.445
CCR2 0.047
cCL2 ' °
CCR3 o
0.087 S
ccL3 G
CCR4 2
0.110 [0}
ccL4 ®
1.366 0.587 0.421 0.413 >
CCR5
a 0.126
CcCL5
CCR6 0.154
cCL6 '
CCR8 0.193
(Steel) CCLS8 ’
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Di —
Designation imension (in)

Parts for Tools

CFG-3SR 0.079
CFG-3SL ’
0.866 0.236
CFG-4SR
CFG-4SL 0118
CFG-4DR '
1.260 0.630
CFG-4DL
CFG-5SR
0.866 0.909 0.236
CFG-5SL 0.157
CFG-5DR '
1.2 4 .
CFG-5DL 60 0.433 0.630
CFG-6SR
Right hand (R) shown CFG-6SL 0.906 0197 0.276
CFG-6DR '
1.299 0.669
CFG-6DL
CFG-8SR
CFG-8SL 1.102 0.315
CFG-8DR 1.067 0.276
1.496 0.709
(Steel) CFG-8DL
CCP4-A 1.146 0.551
(Steel)
Shape Designation Shape ‘ Designation
135 NF-84A JCP-2
< | M8 Left-hand
b@ threag o
(Steel) ; (Steel)
CP536 JCP-3
JCP-3N
(Steel) (Steel)
CP91 cQ-1
(Steel) 118 (Steel)
g%; o CP900 RN CPK5R
— © gl | CPK5L
B == E BN Right hand (R) ﬁ
T wi Srell_ 3
(Steel) |10 | (SteeI)Sho " e
CP910 T o C11R-5
all, 3| | c11L-5
Right hand (R) 33
hown — 7 A
(Steel) (Steel) =] =L
q JCP-1
(Steel) ‘L
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Clamp Sets

Dimension (in)

Designation
¢ CSG-5S 0.531
— M5x0.8 0.543 0.276 0.071 0.335 0.098
TN CSG-5 0.610
R\ .
N CSG-6S
CSG-6 M6x1 0.709 0.642 0.335 0.098 0.394 0.118
| a CSG-6L 0.846
CSG-8S 0.827
- M8x1 0.807 0.433 0.138 0.492 0.157
(Steel) CSG-8 0.925
e CSW-00 M4x0.7 0.453 0.472 0.315 0.079 0.295 0.098
T CSW-1 M5x0.8 0.650 0.650 0.374 0.157 0.394 0.118
‘”jj - t’I CSW-0 M4x0.7 0.453 0.543 0.335 0.098 0.315 0.098
i CSW-2 M6x1 0.787 0.807 0.433 0.236 0.512 0.157
o | CSW-40 M4x0.7 0.472 0.520 0.315 0.079 0.295 0.098
CSW-50 M5x0.8 0.591 0.665 0.394 ' 0.374 0.118
(Steel) 4
e  Torf CSP16 M5x0.8 0.610 0.567 0.272 0.126 0.358 T15
q,jjf @ | 1jl CSP22 M6x1 0.787 0.713 0.350 0.165 0.453 T20
S CSP27 M8x1.25 0.925 0.961 0.469 0.154 0.614 0.157
(Steel) a
2 T CSY-15 M4x0.7 0.457 0.453 0.276 0.118 0.236 15IP
@ CSY-20 M5x0.8 0.472 0.709 0.374 0.157 0.433 20IP
QE%) °
C
c J Q
U
(Steel) La,
Shape Designation Shape Designation
CSG-5T 8 CSW-0T
—=—~ Ti5
'njj g
13‘.8
| Max0.7
(Steel) (Steel)
15 20 CSX20 CSL-4
-0 @ 2| ! Nt
a2 o D) |«
18.1 | H [ o
@ 16
(Steel) [~ meao (Steel) _omaxo.7
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| evers

ow
|‘_8_ D Dimension (in)
L c
"% LCL3 0.394 0.472 0.146 0.142
= LCL4 0.575 0.551 0.185 0.185
LCL5 0.673 0.669 0.236 0.236
LCL6 0.807 0.827 0.295 0.295
LCLS8 1.000 1.000 0.339 0.339
LCL3C 0.425 0.465 0.134 0.118
LCL4C 0.512 0.528 0.146 0.134
LCL5C 0.732 0.697 0.185 0177
LCL6C 0.807 0.748 0.236 0.224
| LCL8C 0.953 0.925 0.295 0.244
(Steel)
LCL22N 0.295 0.256 0.102 0.081
LCL32N 0.394 0.307 0.126 0.126
LCL33NL 0.453 0.374 0.122 0.142
LCL33N 0.394 0.370 0.126 0.126
LCL43N 0.528 0.394 0.185 0.185
LCL23 0.307 0.335 0.102 0.083
LCL33 0.398 0.476 0.142 0.146
LCL33L 0.472 0.453 0.122 0.142
B LCL43S
LCL43M 0.531 0.520 0.185 0.185
“ LCL44 0.634 0.575 0.185 0.185
- 2 LCL54 0.650 0.677 0.240 0.236
(Steel)
DLCL43 0.612 0.551 0.197 0.185
DLCL54 0.752 0.752 0.240 0.236
DLCL64 0.846 0.827 0.295 0.295
(Steel)
SLLV-1 0.305 0.134 0.096
SLLV-2 0.305 0.134 0.108
FCL4 0.197 0.306 0.150
FCL8 0.394 0.563 0.212
el
a
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. . Dimension (in)
Designation

oc od
MLP32L 0.154
0.346 0.220 0.138
MLP33 0.146 M5x%0.8 0.079
MLP34L 0.146 0.516 0.244 0.197
B 8[ i E MLP46 0.677 0.217
0.197 M6.3x1 0.307 0.098
f o MLP46L 0.732
b MLP58 0.244 0.862 M8x1 0.406 0.272 0.118
MLP68 0.307 . M10x1 0.469 0.157
. X R .
MLP68L 0.949 0.358
MLP44 0.197 0.520 M6.3x1 0.280 0.217 0.098
MLP33L 0.146 0.409 M5x0.8 0.220 0.201 0.079
(Steel)
‘ SW99 0.315 1.870
L2 o
‘ b
(Steel)
Shape Designation Shape Designation
SP-8 BP-360
(Steel) (Steel)
SP-6 BP-490
9 ll 2 2 [l g
© { {1 : 4
14.0 15.5
(Steel) (Steel)
BP-3 , SL-PI-2
=1 - =
le——
19.0 Q
(Steel) (Steel)
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Chipbreaker Pieces

w
|‘_8_ Designation Dimension (in)
= c
£ CBT-25 0.346 0.299
S 0.079
CBT-2M 0.291 0.260
60° CBT-3S 0.524 0.476
CBT-3M 0.484 0.437
CBT-3L 0.445 0.398
. CBT-4S 0.740 0.665
CBT-4M 0.701 0.626 0.098
CBT-4L 0.661 0.567
a le| NCT-2S 0.559 0.465
NCT-2M 0.512 0.425
(x30)| NCT-2L 0.469 0.386
CBS-3S 0.327
CBS-3M 0.374 0287 0.079
CBS-4S 0.457
. CBS-4SN
CBS-4M 0.417
CBS-4L 0.500 0.358 0.098
8 = NCS-3S 0.441
NCS-3M 0.402
(x30)| NCS-3L 0.343
B11 R-5
0.945 0.512 0.197
. B11 L-5
a ‘C‘
Right hand (R) shown (TX30)
CBS-4SN 0.453 0.453
CBS-4MN 0.413 0.413
% o CBS-4LN 0.354 0.354
0.098
NCS-3SN 0.441 0.441
2 o NCS-3MN 0.402 0.402
(1x30)| NCS-3LN 0.343 0.343
N CBC-4SN 0.453 0.453
a ‘ 50 CBC-4MN 0.413 0.413 0.098
C Y CBC-4LN 0.374 0.374
—-S-(Tx30)
. CBD-4SR 0.453
a a E CBD-4MR 0.500 0.413 0.098
a | CBD-4ML
[ ] el CBD-4LR 0.374
Right hand (R) shown (TX30)
CBD-4SN 0.453 0.453
0.098
CBD-4MN 0.413 0.413
(TX30)
CBR-4SN 0.469
0.500 0.098
CBR-4MN 0.429
(TX30)
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Springs (Springs for Shims)

Dimension (in)

Designation c d
a
(Steel)
SP-16-L14 0.535 0.112
@ =
! a
(Steel)
LSP3 0.217
LSP3L - 0.118 0.232
; LSP4 0.157 0.299
] B n[ LSP4S 0.236
o a LSP5 0.335 0177 0.346
LSP6 0.433 0.232 0.429
LSP6C 0.335 0.189 0.366
(Steel) LSP8 0.472 0.394 0.606
PSP-2.5 0.394 0.106
_ , g il PSP-4.0 0.630 0.165
‘ a PSP301 0.299 0.118
(Steel)
PSP-16 0.384 0.112
@ L
‘ a
(Steel)
BP-0 0.142 0.512
BP-5-A
BP-7 0.276 0.433
@ mE BP-8.8 0.346
B} BP-9 0.346 0.394
BP-10 0.386
SP913 0.354 0.512
(Steel)
.. d BSP-1 0.307 0.295 0.189 0.236
(Steel) |I| °
PN3-4 2.520 0.354 0.394
| a J
(Steel)
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Parts for Tools

§ Coolant Supply Attachment
'g . : Dimension (in)
= Designation
_.2 (o] Thread
o
o EA-20 0.787
A H ] o] « EA-25 0.984 0.394 0.591
L/ L EA-32 1.260 0.630
(Plastic) c
CA-16 0.630 0.315 M6
CA-20 0.787 0.335 M6
.- T::Im CA-25 0.984 0.453 R1/8
CA-32 1.260 0.453 R1/8
(Plastic) CA-40 1.575 0.453 R1/8
Pistons
Dimension (in)
Designation
DPIS33 0.496 0.354
o DPIS43 0.465 0.394
S . 7E7 DPIS44 0.528 0.394
DPIS54 0.512
a 0.630
(Steel) DPIS64 0.591

Designation
o SRW11
1T s
—4.5
Coolant Pipe & Nozzle Coolant Nozzle
Designation Designation
PNZ5 —~— CNz125
= SATZ-M8X1-M3
n T 1t SATZ-M10X1-M5
© N— EZ104
EZ83

Dimension (in)

Designation
a y/

CU-CW-CHP 0.819 1.169
CU-D-CHP 0.819 1.165
CU-V-CHP 0.819 1.181

Dimension (in)
a 2
S-CU-CHP 0.276 0.638

Designation

Dimension (in)

Designation
b ORG6.4X0.9N 0.323 0.035
OR14X2.5NN 0.748 0.098

(Rubber)
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Coolant screw for TungTurn-Jet

Designation

SRM4X4 TL360

Dimension (in)

Designation

SRM3

M3X0.5

0.165

Dimension (in)

C
0.276

0.193

T8

Sizing Plates

Dimension (in)

User's Guide

Designation
c d
S0816A 0.031
S1016A 2165 0.039
S0816B 0.031
S1016B 1.969 0.610 0.039
A S0816C 1772 0.031
S$1016C ' 0.039
a c S0820A 0.031
S1020A 2.402 0768 0.039
S0820B 2146 ' 0.031
S$1020B ' 0.039
(Steel) SM-00 0.709 0.315 0.039
0.010
SWo04 1.004 0.228 0.020
0.039
SWo05 1.457 0.327 0.010
a c 0.020
SW06 1.417 0.425 0.039
(Steel) SWo08 1.398 0.484 0.079
S0810 0.031
$1010 1.575 0.433 0.039
a C
(Steel)
PSTRO08
© PSTLOS 0.945 0.433 0.059
PSTR10
1.654 0.650 0.079
a . PSTL10
A PSTR12
Attached with fix screw and wrench.
(Stes) PSTL12 1.850 0.748 0.079
AP0801 0.020
AP0802 0.039
AP0803 1.024 0.374 0.059 0.118
AP0804 0.079
| P R AP0805 0.098
El g B | AP1101 0.020
—25 185 < [ AP1102 0.039
AP1103 0.059
AP1104 1.181 0.453 0.079 0.197
AP1105 0.098
(Steel) AP1106 0.118

SWO04 is composed of three plates and SW05 to SW08 are composed of four plates.

Note on fixing screws: PSTR/L08 is attached with CSSM2-4 and other types are attached with CSHM3-8.
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Parts for Tools

2 Washers
(=)
g . . Dimension (in)
- Designation
& VA4 0.299 0.161
VA5 0.362 0.201
-8 VA6 0.413 0.240
Shape Designation
CPW5
g
0s
CDW6

Dimension (in)

Designation
[ d
b CRW23 0.382 3.091 2165
Tl CRW33 0.366 ' '
T-6F 0.571 0.591 T6
0.079 1.378
T-7F T7
0.748 0.748
T-8F 0.098 T8
d b 1.575

T-9F 0.118 0.925 0.787 T9

= F T-15F 0.138 T15

o © 1.772 1.102 0.827

T-20F 0.157 T20
IP-6F 0.079 1.378 0.583 0.587 61P
SET T-15/5 0.138 1.772 1.102 0.827 T15
T-20TORX 0.154 1.929 1.181 0.866 T20
T-6L T6
T-8L 1.890 0.630 T8
T-9L T9
T-15L 2.323 0.866 T15
T-25TORX 2.598 0.917 T25
KEYV-T20 2.362 0.866 T20
KEYV-T25 2.559 0.906 T25
KEYV-T30L 7.480 1.457 T30
KEYV-T40L 8.189 1.693 T40
KEYV-T50L 9.134 1.890 T50
QL-39 3.346 1.181
P-2F 0.157 1.732 0.787 0.492 0.079
P-2.5F 0.197 1.772 0.984 0.787 0.098
HW2.0/5RED 0.118 1.496 0.591 0.591 0.079
P-2.5T 1.654 0.591 0.098
T-15DF 1.575 0.787 T15

L140 tungaloy.com/us




Wrenches, Drivers and Lubricant

Dimension (in)

Designation
T-1008/5 T10/T8
. 0.256 3.346 1.102 0.984
T-2010/5 - T10/T20
1/4HEX 0.250
5/32HEX 0.156
1/8HEX 0.125
3/32HEX 0.094
- P-2 0.079
j P-2.5 0.098
P-3 0.118
P-3.5 0138
P-4 0.157
P-4.5 0177
P-5 0197
P-6 0.236
< e TP-3A 2.756 1.181 1.791 0.118
!.‘u S TP-4 1.260 0.157
o ﬂ==== 55 TP-5 3.346 1.594 2.087 0.197
<r T-27T 3.268 1.063 2.008 T27
T-15T T15
N T-20T 0.157 3.150 3.937 T20
T ‘ IP-20T 20IP
T-6D 2.756 T6
T-7DB 0.098 1.772 2.953 7
T-7D 0.079 2.756
T-8D 0102 2.402 2.657 T8
sg , [T-9D 0.118 2.559 3.150 T9
— =7 T-10D 0.130 2.756 3.543 T10
. b T-15D 0.144 2.795 3.937 T15
T-20D 0.181 3.543 T20
Handle shape somewhat varies T-25D 0.173 3.425 3.386 T25
o o e number IP-6DB 0.000 1772 2.756 6IP
IP-7D 0.098 1.772 2.953 7IP
IP-8D 0118 2.165 3.150 8IP
IP-9D 0.130 2.362 3.937 9IP
IP-10D 0.130 2.795 3.504 10IP
IP-15D 0.157 3150 3.937 15IP
IP-20D 0157 3.543 3.937 20IP
b KS-21 0.827 7.677
KS-24 0.945 8.465
—  |Ks-27 1.063 9.252
° KS-32 1.260 10.827
KS-36 1.417 12.008
M-1000
BT15S 0.154 1.969 3.543 0.236 T15
BT15M 0.154 1.969 4.646 0.236 T15
e T BT20S 0.181 1.969 3.543 0.236 T20
7 T /[ |BT20m 0.181 1.969 4.646 0.236 T20
‘ *T‘ BLD IP15/S7 0.154 1.969 3.543 0.236 15IP k)
S BLD IP15/M7 0.154 1.969 4.646 0.236 15IP 5
BLD IP20/S7 0.181 1.969 3.543 0.236 20IP 2
BLD IP20/M7 0.181 1.969 4.646 0.236 20IP 5
BLD T10/S7 0154 2.044 2.953 0.236 T10 2
BLD T10/S7-A 0.154 2.244 2.953 0.236 T10
° H-TB 3.937 1.457 0.236
. H-TBS 2.953 1.457 0.236
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Wrenches and Drivers

Parts for Tools

Designation

(o]

Dimension (in)

d

. AJCO8 0.433 0.669 0161
S
I ECW-456EF 3.425 0.591 0157 0.453
L‘@:‘:ﬁ ECW-4561 3.169 0.866 0157 0.413
=
KEYV-S05 0157 0.217 3.937
. KEYV-S06 0.213 0.315 4.921
biF — i KEYV-S08 0.260 0.394 5.906
— KEYV-S10 0.303 0.512 6.890
KEYV-S12 0.370 0.630 9.843
KEYV-W20
KEYV-177 1142 4.331
KEYV-217 1142 4.331
-
KGDT-100 1.260 4.072
KGDT-110 1.260 4.272
KGDT-120 1.260 4.272
KGDT-130 1.260 4.272
KGDT-140 1.260 4.272
— KGDT-150 1.260 4.272
b ‘ K-TRM-T5 0.866 3.209
K-TRM-T6 1.063 3.622
K-TRM-T7 1.236 4.213
K-TRM-T8 1.417 4.331
K-TRM-T9 1.496 4.331

L142 tungaloy.com/us




Parts for Tools

Locators Insert locking wedges
LD150R TXD15125R ~ TXD15315R FDS-8SST EDPD09063R
TMD44 EDPD09063RB
FDS-85T-18 EDPD0908ORB
LD442R/L EGD4400R DPD09100R~DPD09160R
LD540R/L TMD54 DPD09100RB~DPD09160RB
LE302R ESE3050R (RS*) ~ 3063R (RS*™) FW-242R/L 063
LE303R/L TSE3003R/LIA ~ 3006R/LIA FW-243R/L 280~100
LE402AR EgEiSSgE’R FW-245R/L 2125 ~
DAD15
TSE4003R/LIA FW304R/L-D DPD15
LE403R/L TSE4004R/LIA 304R/ EDPD15
ESE4003RIA-S32 QPP15
LE405R/L TSE4005R/LIA ~ 4012R/LIA WF150R TXD15125R ~ TXD15315R
LE413R/L THE40 TGP4100BA
WF310R/L
TME4403R/LI ~ 4405R/LI TGP4103R/LIA
LE444R/L TME4403R/LB ~ 4405R/LB
EME4405R ~ 4404Rl TSE4003R/LIA
TSE4004R/LIA
LE446R/L TME4406R/LI ~ 4412R/LI WF330N ESE4003RIA-S32
TME4406R/LB ~ 4412R/LB TSP4003R/LIA ~ TSP4004R/LIA
LE540R/L TME54 TFP4004R/LIA
LF440R/L THF44 WF330R/L TSE3003R/LIA ~ 3006R/LIA
LF540R/L THF54 TME4403R/LI ~ 4405R/LI
LF602R ERF6050R ~ ERF6063R TME4403R/LB ~ 4405R/LB
LF602R/L TRF6003R/LI ~ TRF6006R/LI WF444R/L EME4405R ~ 4404RI
TRF6008R/LI ~ TRF6012R/LI TME4406R/LI ~ 4412R/LI
LMS56R/L MSO08R/L ~ MS12R/L TME4406R/LB ~ 4412R/LB
LN423R/L TGN42 TSE4005R/LIA ~ 4012R/LIA
LN645R/L TPN64 WF500R TSP4005R/LIA ~ TSP4012R/LIA
LP403R/L TSP4003R/LIA ~ TSP4004R/LIA TFP4005R/LIA ~ TFP4012R/LIA
TFP4004R/LIA TMD54
LP40SR/L TSP4005R/LIA ~ TSP4012R/LIA WF500R/L TGP51
TFP4005R/LIA ~ TFP4012R/LIA THF54
TGP41 WF50R/L TME54
LP413R/L
TGP42 WF602R ERF6050R ~ ERF6063R
LP514R/L TGP51 WF603R/L TRF6003R/LI ~ TRFG600R/LI
LPP16R TPP16 WF608R/L TRFB008R/LI ~ TRF6012R/LI
LR602R/L ERD6050RA ~ ERDB063RA
WE8BT5N TPYD06
LR603R/L TRD6003R/L EPYDO06
TRD6004R/L ~ TRD6008R/L WNG45R/L TPNG4
LV525R/L VSN 1 WP193TR/L EGD4400R
LV530R/L VSN 2
TMD44
LV556R/L VSN60 TGDA400R/LA
LW400R EFP4063R TED44
TED44 WP440R/L TGP4100IA ~ TGP4112R/LIA
LW400R/L TFP4000 TGP42
SFP4000 THF44
LW402R EFP4050R THE40 3
WR602R/LW ERD6050RA ~ ERD6063RA 3
TRD6003R/L 2
WRE03R/L TRD6004R/L ~ TRD600SR/L 3
ESE4050RA
WT402R ESE4063RA
WT402R/L EME4450RB ~ 4404RB
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Parts for Tools

§ Locator adjusting wedges
[
-.g Designation ‘ Applicable Tool
5
o TFD44
TFP40
FW-305 SFP4000
EFP4063
DAD15
QPP15
FW325R/L-D DPD15
EDPD15
RSFTC1008 TPYP12...
RSFTC1009 EPYP12M032C25.0R05
RSFTC1011 EPYP12M025C25.0R03
Fine adjusting screws
Designation ‘ Applicable Tool
DPDO09
AJIMS EDPD09
ASM34L DPD24
Cover
Designation ‘ Applicable Tool
RSFTS6063M TPYP12M063B22.0R10
RSFTS6080 TPYP12*080B**R12
RSFTS6100 TPYP12*100B**R16
RSFTS6125 TPYP12*125B**R20
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VVorlawide Network

Hoad-OfFegBieduciion
Facilities in Japan

Tungaloy Corporation

Head Office

11-1 Yoshima Kogyodanchi
Iwaki 970-1144 Japan
Phone: +81-246-36-8501
Fax: +81-246-36-8542
tungaloy.com/jp

lwaki Plant
Products: Cutting Tools

Nagoya Plant

Products: Cutting Tools

Kyushu Plant
Products: CBN
PCD Tools
Deep Hole Drills

Nirasaki Plant

Products: Cutting Tools
Friction Materials (TungFric)
Wear Resistant Tools
Civil Engineering Tools

Sales Channels

Tungaloy-NTK America Inc.
3726 N. Ventura Drive

Arlington Heights

IL 60004, U.S.A.

Phone: +1-888-554-8394

Fax: +1-888-554-8392
tungaloy.com/us

Tungaloy Canada

432 Elgin St. Unit 3, Brantford
Ontario N3S 7P7, Canada
Phone: +1-519-758-5779
Fax: +1-519-758-5791
tungaloy.com/ca

Tungaloy-NTK De Mexico S.A.

C/ Los Arellano 113
Parque Industrial Siglo XXI
Aguascalientes, AGS
Mexico 20290

Phone: +52-449-929-5410
Fax: +52-449-929-5411
tungaloy.com/mx

Tungaloy-NTK do Brasil Ltda.
Avd. Independencia N4158
Residencial Flora

13280-000 Vinhedo

Sao Paulo, Brazil

Phone: +55-19-38262757

Fax: +55-19-38262757
tungaloy.com/br

Tungaloy-NTK Germany GmbH.
Katzbergstr. 3a

D-40764 Langenfeld, Germany

Phone: +49-2173-90420-0

Fax: +49-2173-90420-19
tungaloy.com/de

Tungaloy France s.a.s

Les Fjords

19 avenue de Norvege

91140 Villebon Sur Yvette, France
Phone: +33-1-6486-4300

Fax: +33-1-6907-7817
tungaloy.com/fr

Tungaloy Italia S.r.l.
Viale Sarca 336/Edificio 13
20126 Milano, ltaly
Phone: +39-02-252012-1
Fax: +39-02-252012-65
tungaloy.com/it

Tungaloy Czech s.r.o
Turanka 115

CZ-627 00 Brno, Czech Republic
Phone: +420-532 123 391

Fax: +420-532 123 392
tungaloy.com/cz

Tungaloy Ibérica S.L.
C/Miquel Servet, 43B, Nau 7
Pol. Ind. Bufalvent

ES-08243 Manresa (BCN), Spain
Phone: +34 93 113 1360
tungaloy.com/es

Tungaloy Scandinavia AB
Bultgatan 38, 442 40

Kungélv, Sweden

Phone: +46-462119200

Fax: +46-462119207
tungaloy.com/se

Tungaloy Rus, LLC
Andropova avenue, h.18/7,
11 floor, office 3, 115432,
Moscow, Russia

Phone: +7-499-683-01-80
Fax: +7-499-683-01-81
tungaloy.com/ru

Tungaloy Polska Sp. z 0.0.
ul. Irysowa 1, 55-040 Bielany
Wroctawskie, Poland

Phone: +48 607 907 237
tungaloy.com/pl

Tungaloy-NTK UK Ltd.

Suite 3, Pioneer House, Mill Street,
Cannock, WS11 OEF, UK

Phone: +44 121 4000 231

Fax: +44 121 270 9694
tungaloy.com/uk



Tungaloy Hungary Kft
Erzsébet kirdlyné utja 125
H-1142 Budapest, Hungary
Phone: +36 1 781-6846
Fax: +36 1 781-6866
tungaloy.com/hu

Tungaloy Turkey

Serifali Mah.bayraktar

Bulvari Kule Sk. No:26

34775 Umraniye / Istanbul / Turkey
Phone: +90 216 540 04 67

Fax: +90 216 540 04 87
tungaloy.com/tr

Tungaloy Benelux b.v.

Tjalk 70

NL-2411 NZ Bodegraven Netherlands
Phone: +31 172 630 420

Fax: +31 172 630 429
tungaloy.com/nl

Tungaloy Croatia

Ulica bana Josipa Jelaci¢a 87,
10430 Samobor, Croatia
Phone: +385 1 3326 604
Fax: +385 1 3327 683
tungaloy.com/hr

Tungaloy Cutting Tool

(Shanghai) Co. Ltd.
Rm No 401 No.88 Zhabei
Jiangchang No.3 Rd
Shanghai 200436, China
Phone: +86-21-3632-1880
Fax: +86-21-3621-1918
tungaloy.com/cn

Tungaloy-NTK Cutting Tool
(Thailand) Co.,Ltd.

Interlink tower 4th FI.

1858/5-7 Bangna-Trad Road
km.5 Bangna, Bangna, Bangkok
10260

Thailand

Phone: +66-2-751-5711

Fax: +66-2-751-5715
tungaloy.com/th

Tungaloy Cutting Tools

Taiwan Co. Ltd.

9F. N0.293, Zhongyang Rd,
Xinzhuang Dist, New Taipei City,
24251 Taiwan

Phone: +886-2-8521-9986

Fax: +886-2-8521-8935
tungaloy.com/tw

Tungaloy Singapore
(Pte.), Ltd.

62 Ubi Road 1

#06-11 Oxley BizHub 2
Singapore 408734
Phone: +65-6391-1833
Fax: +65-6299-4557
tungaloy.com/sg

Tungaloy-NTK Vietnam LLC
3rd Floor, Licogi 13 Tower, 164 Khuat
Duy Tien, Nhan Chinh, Thanh Xuan
District, Hanoi, Vietnam

Phone: +84 24 63282086
tungaloy.com/vn

Tungaloy India Pvt. Ltd.
One International Center,

Unit # 902-A, 9th Floor,

Tower 1, Senapati Bapat Marg,
Elphinstone Road (West),
Mumbai -400013, India
Phone: +91-22-6124-8803
Fax: +91-22-6124-8899
tungaloy.com/in

Tungaloy Korea Co., Ltd
#1312, Byucksan Digital Valley 5-cha
Beotkkot-ro 244, Geumcheon-gu
153-788 Seoul, Korea

Phone: +82-2-2621-6161

Fax: +82-2-6393-8952
tungaloy.com/kr

Tungaloy Malaysia Sdn Bhd
50 K-2, Kelana Mall, Jalan

SS6/14, Kelana Jaya, 47301
Petaling Jaya, Selangor Darul Ehsan
Malaysia

Phone: +603-7805-3222

Fax: +603-7804-8563
tungaloy.com/my

Tungaloy Australia Pty Ltd
Unit 68 1470 Ferntree Gully Road
Knoxfield 3180 Victoria, Australia
Phone: +61-3-9755-8147

Fax: +61-3-9755-6070
tungaloy.com/au

PT. Tungaloy Indonesia
Ruko Blok AA.10 No3&5, Grand
Wisata, Lambangjaya, Tambun
Selatan, Bekasi, 17510 Indonesia
Phone: +62-21-8261-5808

Fax: +62-21-8261-5809
tungaloy.com/id



Member IMC Group

Tungaloy Corporation (Head office)
11-1 Yoshima-Kogyodanchi
Iwaki-city, Fukushima, 970-1144 Japan
Phone: +81-246-36-8501 Fax: +81-246-36-8542
tungaloy.com

Tungaloy-NTK America Inc.

3726 N Ventura Drive, Arlington Heights, IL 60004, U.S.A.

Phone: +1-888-554-8394 Fax: +1-888-554-8392
tungaloy.com/us

Tungaloy Canada
432 Elgin St. Unit 3, Brantford, Ontario N3S 7P7, Canada
Phone: +1-519-758-5779 Fax: +1-519-758-5791
tungaloy.com/ca

Tungaloy-NTK De Mexico S.A.

C Los Arellano 113, Parque Industrial Siglo XXI
Aguascalientes, AGS, Mexico 20290
Phone:+52-449-929-5410 Fax:+52-449-929-5411
tungaloy.com/mx
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