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TUNGMEISTER

Optimal tool combination
for maximum productivity

Significantly reduced tool indexing time improves machining efficiency

Wide range of geometries

45 kinds of geometries are available. The head indexing
/ is easy and highly accurate with the precision thread.

2 Three kinds of shank material

Users can choose the most suitable combination according
to the machining parameters, length and application required.

Steel: For general purpose
Carbide: For highly accurate machining due to excellent rigidity
Tungsten: Reduced chattering due to high vibration damping capacity

Straight shank & neck
Straight shank & neck (carbide) Straight (for slotting)

| High rigidity shank ER collet

A

——— -

Straight shank & taper neck

— ————

Adaptor for TungFlex

I No setup time

Machine downtime is decreased considerably.

Simplified setup since only the head is indexed.

Increases productivity by 90%
Exchange time / Piece

TUNGMEISTER |l less than 1 minute
Solid endmill 10 minutes

I High accuracy and repeatability

Repeatability and accuracy are
maintained due to full contact
of both taper and face.

H Head exchange accuracy
Height: + 20 pm

Face T

Run out: aper Precision

=20 pym thread
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I Constant and predictable tool life

Latest wear and fracture resistant grades

AH715 / AHZ735

Unigue nano-multilayered coating
using Tungaloy’s latest technology
providing 3 principal features.

1. Resistance to built-up edge
Coating layer to resist built-up edge

2. Resistance to wear, oxidation, and fracture

Two coating layers for wear and oxidation resistance.
Layered alternatively to prevent crack from propagating to
fracture

3. Strong coating-substrate adhesion

Coating is provided with strong adhesion between the
coating layer and carbide substrate to prevent coating
delamination

L~ Carbide substrate

. AH715: Provides a good balance of wear and fracture
resistance

AH735: Chipping and fracture resistance

H Tool life comparisons

AH715 and AH735 provide better tool life performance in a wide group of materials.

. Shank VSSD16L100S10-S
Head : VED160L12.0R05-04S10
AH715 steel Workpiece material : 1055
Cutting speed : Ve =492 sfm
Feed per tooth 1 fz =0.005 ipt
Conventional Square  Depth of cut 1ap =0.197"
Width of cut :ae = 0.059"
! Machine 1V M/C, BT40
0 500 1500 2000

Cutting length (ft)

. Shank : VSC120L100S08-C-A
Head 1 VST217W2.50R020-4S08
AHZ735 superalloy Workpiece material : Titanium alloy
Cutting speed : Ve =164 sfm
Feed per tooth 1 fz = 0.004 ipt
Conventional Slotting  Depth of cut 1ap =0.157"
Width of cut rae = 0.098"
0 50 100 150 200 Machine : Vertical M/C, HSK A63

Number of parts machined (pcs/edge)

B Application range

High
A
AHZ750 @
5 AH71S
g AH725 @
AH735
GH130
» High
Toughness

tungaloy.com/us 5



TUNGMEISTER ! New Product Lineup

Enhanced tool lineup expands the series’ machining capabilities,
also offering AH715 and AH735 grades

Cm VFX

High feed

New high-feed milling head

with coolant through

Optimized front internal coolant allows effective

cooling of the cutting edge, while facilitating
smooth chip evacuation from the cutting area.

VFX**-04/06...

VEH, VEE, VED g):(;cf;“s;\ge.lt?ol diameter range from 5 to 32 mm,

Square
Covers a broad range of applications from precision
machining to large size parts.

P14 -
232 mm,
@ only for VED
series
216 mm,
20.625"

212 mm,
210 mm, ©0-5"
08 mm, 20.375"
ﬂO 312"
65 11 H “
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\ New Product Lineup \

VEH, VED Additional lineup for 1.5D long
Sauare flute milling head series

New close-pitch milling head and
serrated edge roughing head for
expanded coverage.

'vﬁk

VEH... VED**-07/09... Roughing
VED**R...
<Jm vBO (W vBL <Im VBN Additional lineup for 5-axis
Barrel Lens Bull nose

machine applications

a Large radius cutting edge allows
o efficient finish machining of various
contoured surfaces.

=

A ‘

Taper barrel Taper barrel

(long) (short) .
VBO... VBO... )
:,{é
Bull nose
VBN...
m  VvFM New face milling head

Face mill

The VFM cutting edge incorporates a built-in
wiper that will provide better surface quality
than standard solid carbide endmills.

VFM...

CJm VvDP Enhanced lineup of center drill heads
Centerhale for small diameter bar stocks

A center hole as small as 1.0 mm in diameter
can now be created with TungMeister.
Now offering Type B drill.

VDP*-02...

Type A Type B

tungaloy.com/us 7




TUNGMEISTER Quick Guide

Square, Face mill, High feed

" Cutting edge
Application g length
(=) 59
el;krer?gtr Designation Appearance _E’ % 2 L?:I §§’
g y = % " ©90 L/D APMX
3 E < 2
0 & iC
VEH J AN AL LU 06- 5mm-
4 920 mm 0.8XD 15mm
g
28 mm - 1.2- 12mm-
VEH... VY 4 15xD a8 mm
VEE**-04... 00.250" - 0.200" -
VED**-04... ﬁ I ame 4 08D g
5":-“ 00.312" - 0.6 - 0.220"-
VEE**I... éi IS 4 08xD 0860°
W
00312" - 0.200" -
VEE**-03... @ v/ o5 3 0.5XD 0.374"
VEE"AG2... s v v v I 5 oo 0T
e $0.500" : 0.374"
J*"e‘.
il 4 00312 - 0200~
VEE**A03... £ r 4 =t $0.750” 3 08XD 4 47qe
quare v
e 00312'- 4, 0.6- 0200"-
VEE*R... # Y & 56 08D o8
o8mm- 4, 12 mm -
VED**R... , 4 e25mm 5,6 1.5XD 37 mm
4 00312" - 0.6- 0.200"-
VEE**C... (é SO 4 08xD 0866
VED**-06... ' 00.312" - 0.6 - 0.200" -
VEE**-Oe---’ J 2l 05" 6 0.8XD 0.374"
VED*-08/10 N
- . - 00.625" - 0.470" -
VEE**-08/10... :s\ VS e B0 0D g
\ 08 mm - 12 mm -
VED**-07/09... / Y osom 9 10 gy
012 mm - 3.6 mm -
Fagihm:ii" VFM... Varars o5mm 6 03XD o o
00.375" - 0.020" -
VFX**-02... & v 00.750" 2 0.06XD 0.059"
High o
012 mm, 0.6 mm -
feed VFX**-04/06... 0/ 4 oemm 468 005XD yogim

Feature

First choice for
square head,
General
Variable helix,
Variable pitch

First choice for
square head,
General
Variable helix,
Variable pitch
Long edge type
(Maxap=1.2~
1.5XD)

General

General
Variable pitch

General
For key way

General
For non-ferrous
metal

General
For non-ferrous
metal

Anti-chattering/
Serrated cutting
edge

Anti-chattering/
Serrated cutting
edge

Long edge type
(Maxap=1.2 ~
1.5XD)

Anti-chattering
Roughing and
Finishing edge
combination

Small width of cut
(ae = 0.02XD)

Small width of cut
(ae = 0.02XD)

Variable helix,
Variable pitch
Small width of cut
(ae = 0.02XD)
Long edge type
(Max ap = 1.5XD)

Face milling

High feed

High feed
With coolant hole

Corner  Helix
geometry angle
Corp er Variable
radius
Corp er Variable
radius
Comer 3445
radius
Corner
radius/ 38
Chamfered
Comer g5
radius
Corper 45
radius
Corper 45
radius
Chamfered 45
Chamfered 47
Chamfered 45
Comer 54/45/
radius/ 50
Chamfered
Corner
radius/ 30/50
Chamfered
Corp er Variable
radius
Corner )
radius

¥ : First choice ¥ : Second choice

Workpiece
material
CRKS Page
M S H
S0y ek Kk ek A 14

S05 -
05 kK ok ek K 14
S04 -
0 Kk ok ek k15
S05 -
0% K K Kk K 16
S05 -
0% kK K H ok K 16
S06 -
0 ¥ % 17
S05 -
0 % % 17
805 -
0% K Kk H ok K 18
805 -
0% K Kk H ok K 18
S05 -
0% K Kk ok k19
S05 -
0 KA K Kk k 19
S$10 -
10 KA A Kk 20
S05 -
0 KKK Kk 20
S05 -
0% K Kk f ok K 23
S06 -
00 K K K H ok k24
S08-
8 kK K H ok k24
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PrOfiIing (ba", radius, barrel) % : First choice ¥ : Second choice

Workpiece
material

o] Helix
Tool dia.  cutting Feature anale CRKS Page
edges 9 M H

20.312" - . S05 -
20.625" Economical type 0 310 * % % Y %k kX 26

Application

Head

geometry Designation - Appearance

Roughing
Semifinishing
Finishing

AN
AN
N

VBB**-BM...

For hardenened material

&
VBB**-BG... é v 0312, Highacouraoy b7 o % kkk ok kk 26
i é

o 20.312" - Low cutting force S05 -
:] VBD**-BG... L4 00.625" 2 Helix cutting edge 80 S10 * ok Kk e ok k26
Ball VBD**-BG-04... ;i.‘-\" J J o ©5mm- 4 Low cutting force s0/38  S04- * % * 7k k27
VBE**-BG-04... 4 225 mm Helix cutting edge S15
= .
ke 4 00.375" - High accuracy h7 S05 -
VBB**-SG... @ AR o Hiohacouoy 7 0 S5 ek k kok ok 27
& \‘* 0.312 S05
Kk — » 0. "o ~ -
VBE**-BGA... 7 VAR Ar4s 00.750" 2 For non-ferrous metal 45 512 Y % 27
g D 00.625" -
‘\;Eg** gg AN g?grsnom ) 2 Economical type 0/15 880162- * % %k % Kk % 29
ﬂlﬁl\l\! e 220 mm
Radius & . .,
"k _ 00.312" - High productivity S05 -
VRD**-06... @ 7 00.625" 6 High No.of cutting edge 30 S10 * Kk ok Yok 29
s
28 mm - High productive profiling S05 -
VBO... e mm 45 | ongedge type 30 5o X Kk kb ok Yo 31
Barrel o
4 210 mm - High productive profiling S06 -
VBO... e mm 4 Short edge type 30 si0 X Kk ok v k5t 31

Cmm VBL...

L v/ v o8mm- 6 High productive profiling 30 S05 - * % % % Kk % 32
ens

216 mm S10

::ﬂ 73
Bull nose VBN... ’ /7 g]g 2: B 6 High productive profiling 35 880160' * % % % Kk ¥r 31

tungaloy.com/us 9



TUNGMEISTER Quick Guide

Multi-function (chamfering, spot drill, center hole, counterboring)  :irst choice + : Second choice

Workpiece
material
Head . %%"thr M i Helix
Designation  Appearance Tool dia. cutting Feature CRKS Page
geometry (Z-feed edaes angle M S H
capability) 9
VCA**-04/06... 'j Without 20.375" 4,6 Chamfering angle: 45° 0 880162- * % Kk Y ok St 34
CJm VCW**-02 '::\\ Without  o11.8 mm 2 Chamfering angle:45° S06 % Kk %k Yk ¥ 34
Chamfering i - ’ Back chamfering capability
&2
VCR**-02... @ Without ggommmn; 2 Radius chamfering 0 880152_ * % %k % &k % 34
N
'\":v' . 28 mm - Chamfering angle: S05 -
T VOPT02 é, win  ®mme . Chamiering: o T kkkh kK 36
Chamfering & ,
, _ Chamfering angle: 45° B
Spotdrill \ps... With Z?Gmr:]m 2 Low cutting force 10 SS?150 * % % % &k % 36
Helix cutting edge
- y
) 1.07 mm - S04 -
VDP**-02... With 0 2 For center hole 0 * % % % % St 38
Center hole ﬂ ©6.46 mm S12
(o
|l\\\ VGC**-02... ’ With Eg‘g;g,, B 2 For counterboring 10 880150_ Y % % Y9 % Y% 39
Counterboring 20
Slottlng % : First choice Y : Second choice
Workpiece
material
Az Designation  Appearance Eifeene Tool dia gj?t.ir?f Feature Edge shape AEIbS CRKS Page
geometry 9 PP width ’ edgeg 9 P angle M S H 9
<*
e iy 1.2 mm - 015.7 mm - . .
VST**-3... 317mm | 177 mm 3 Slotting Corner radius 0 S06 Yk % Kk Y % ¥ 40
N
y 0.76 - 21. - . .
VST**-4/6... 10 mmm 227_; m: 4,6  Slotting Corner radius 0 SS?% * % Kk Y v 41

[Jm VST**A45. . ‘Q 34mm- of7r7mm- g,  Slotting with Chamfered 0 96 3¢ ¢ o ¥ % ¥ 41

Slotting 5.5 mm ©21.7 mm 45° chamfer S08
- AP
VTB**-06 @ 01257- | 00.500" - 6 T-slottin Cornerradius 0 S05- Ak Yok K 42
N 0250'  00875" 9 S10

VTB**C15-06... ‘? 2mm  ol35mm g  rSlottingwith — cramfered 0 S05 K ko k Yok A 42

45° chamfer

10 TUNGMEISTER



I DESIGNATION SYSTEM
INCH

Shank

V SS 037 L300

6 US

R [ I

L

W © Shank diameter (in) O Length (in) @ Additional feature
V  [TungMeister 031 |00.315 L300 [3.000 U Inch
037 |20.375
050 [20.500 © Shank material
S8 |Straight neck 062 |@0.625 S Cylindrical S Steel
TS |[Taper neck 075 |20.750 W  |Weldon (& Carbide
SC |Slotting 100 |21.000 . . W | Tungsten
ST |for T-Slotting
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 _Joe Joe Jo ____jJo______Jo ________Jolo Jo _|©o |

@ Ball nose endmill

VBD 075 L62-BG-U04S12

o Jo Jo Jo ___Jo o  Jeje Jo _|© |

O Additional feature
V  |[TungMeister B 0° Chamfer type U |inch
C 15° C006 |0.006 x 45°
E_|Square E |38° -~ 50° C024 |0.024 x 45° =T Gones|
B BaII_ F 60° Chamfering head
B Raduus T |Land A30 [30° % |6
or high fee H | Variable helix A60 |60° - -
CA |for chamfering Ball nose
T ; ; 5 5
CP__ | Spot drilling SG | Sphere / high precision S06 |S06
for chamfering 20.5 BM | Ball / general purpose
cw 100 |21.000 S08 |S08
(front and back) 21. BG | Ball/ high precision s10 S10
CR |[for R chamfering © Cutting edge
8ot countar boreg R 512
DP |for center drilling Length I Irregular pitch
S for slotting L37 |0.375 A for aluminum
T [for T-slot milling L87 |0.875 R | for roughing
(o] Combined edge

tungaloy.com/us




TUNGMEISTER

I DESIGNATION SYSTEM
METRIC
Shank

V SS D10 L070 S 06-W-A

o _jJo __Jo _____Jo

S
V_ |TungMeister D06 |06 L070 |70 S Steel
D08 |08 (o] Carbide
D10 |g10 W |Tungsten
SS |Straight neck D12 |o12 S Cylindrical
TS [Taper neck Bi6 ot W [Weldon
SC |Slotting D20 |220 A |with coolant hole
ST |T-slotting D25 |g25 Thread size
AD |TungFlex adapter D32 |32 04 S04 M (TungFlex adapters)
ER ER collet holder vsc’ VAD type 05 S05
100 010 O 506
120 |o12 UGS S08
130 |o13 U510
180 |o18 el 512
210 |o21 E2l 515
VER type 21 S21
11A [Collet size
16A |[Collet size

Head

® Square endmill

V E E 080 L05.0 ROO - 03 S05

o Jo Je jo ____Jo __________Jo ______Jojo __JoOo |

@ Ball nose endmill

VBD200L15.0-BG-04 S12

o _Jo Jo Jo _____Jo ________jgo ___lojo__Jo |

(T —
v TungMeister B 0° Nose radius I :rregular pitch )
o Intermittent edge
€ o [o9 Shabodge or alumini
E [Square D [30°37°47 R005 |R0.05 A | for aluminium
B [Bal E [38°45°50° RO1 |RO.1 R Serratfed edge
B Radius F 60° RO5 |R0.5 C Combined edge
FX_|High feed H 4% A0 BL
- T Land Chamfer type
CA |Chamfering C15 10415 x 45° General
CP__|Spot drilling C30 0.3 x45° 02 |2
DS | oEe e 960 |06 GO0 0.6 x 45° ®
Chamfering 200 |020 Chamfering head :S;IOtt";g G LT 3E
cw (front and back) A30 |30° 4 4
CR |R chamfering length (mm) A60 |60°
GC |Counterboring Length R chamfering head
DP |Center drilling L07.0 |7 R10 |R1.0 S04 |S04
S |Slotting L15.0 |15 R16 | R1.6 S05 |S05
TB | T-slotting Groove width Ball nose S06 |S06
FM |Face milling W1.50 (1.5 SG | Sphere / high precision S08 | S08
BO |Taper barrel W1.57 |1.57 BM | Ball / general purpose S10 |s10
BN |Bull nose W10.0 |10 BG | Ball / high precision s12 |s12
BL |Lens = I;'geading - s15_|s15
i metric, pitch**
LT (Tfﬂﬂeéﬁiﬂf’e) UN* | Unified, *TPI S21_|s21
— Threading W** | Whitworth, pitch**

(partial profile)
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Indexable mOdUIar head % : First choice Y : Second choice

" Cutting edge Workpiece
e _g length material
> 59
AEE Designation Appearance 2 = o T(?OI o5 Feature iy CRKS Page
geometry =|Z g dia. 53 APMX geometry M S H
3 & ¢C g
o v W
; » 010 mm - Economical indexable Corner  S05 -
"llr:i:()i([?lglre HPAV06-S \V‘* il 016 mm 234 6 mm insert type radius S10 * ok ok ok ok k44
head ’
Th reading % : First choice Y : Second choice
Workpiece
material
. No. of Min.
e%?r?eir Designation  Appearance  Feature \{e\l(ljpzr cutting L?:I E‘;?ép:;/l Thread type thread CRKS Page
g y 9 edges . size M S H
VMT***IS a Ful profile ~ With  3-6 %%/ Internal SO metric  M12X0.75 ssogs- * Kk Kk Yk Y 46
) . 00.3937" - e 9/16-24  S05 -
VMT***UN ? Full profile ~ With  3,4,5 /o0 Internal  Unified UNEF  sos X X %k 3¢ Kk 3t 46
%:ﬁm X . 00.3937", Internal/ . S05,
Threading VMT***W ? Full profile ~ With 4 06299 External  Whitworth G1/4 S08 * % % % & % 47
— . ) . 00.6181" - Internal/ 60° partial S06,
VTR***IS ? Partial profile Without - 3,4 yocis” Eriomal  profile M20X0.5 S0 ek k3t ok e 47
' . . . . Internal/ 55° partial
VTR***W @ Partial profile Without 4 o085 £ = profile G3/4 S08 % % & Y Kk Y 47
Shank
Material
Shank Neck Appearance Carbide Tungsten Page
Steel Carbide (with coolant  (with coolant
hole) hole)
Straight Straight :E: v v v v 50, 51
Weldon Straight Ch oD v - - - 52

Straight Taper E: Ve v - v 53, 54
High rigidity shank C Ve v - - 50

Straight (slotting) —— v v v - 54

Adaptor for TungFlex l:mD: ve - - - 55

ER collet m v/ - - - 56

tungaloy.com/us 13




TUNGMEISTER

I HEADS

VEH...
4 flute, roughing - finishing, variable helix and pitch

CRKS CRKS
Square @ cé‘)i 3 /Z \‘ E - ﬂ
S8 RS -4 : =
APMX = APMX : T =
RE LF E/‘ LF T pwix = magdtde?th
Fig. 1 Fig. 2 T CRER
AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench  Torque* Fig.
VEHO080L05.0R05104S05 [ J 4 41° - 45° 8 7.7 5 0.5 S05 10 KEYV-S05 7 1
VEHO080L05.0R10104S05 [ J 4 41° - 45° 8 7.7 5 1 S05 10 KEYV-S05 7 1
VEH100L07.0R10104S05 o 4 41° - 45° 10 7.7 7 1 S05 12.8  KEYV-S05 7 2
VEH100L07.0R05104S06 [ J 4 41° - 45° 10 9.7 7 0.5 S06 13 KEYV-S06 10 1
VEH100L07.0R10104S06 [ J 4 41° - 45° 10 9.7 7 1 S06 13 KEYV-S06 10 1
VEH120L09.0R10104S06 o 4 41° - 45° 12 9.3 9 1 S06 14.3  KEYV-S06 10 2
VEH120L09.0R05104S08 o 4 41° - 45° 12 11.7 9 0.5 S08 16.5 KEYV-S08 15 1
VEH120L09.0R10104S08 [ J 4 41° - 45° 12 11.7 9 1 S08 16.5 KEYV-S08 15 1
VEH160L12.0R10104S08 [ J 4 41° - 45° 16 11.7 12 1 S08 20 KEYV-S08 15 2
VEH160L12.0R05104S10 [ J 4 41° - 45° 16 15.3 12 0.5 S10 20.5 KEYV-S10 28 1
VEH160L12.0R10104S10 o 4 41° - 45° 16 15.3 12 1 S10 20.5 KEYV-S10 28 1
VEH200L15.0R05104S12 [ J 4 41° - 45° 20 18.3 15 0.5 S12 25,5 KEYV-S12 28 1
VEH200L15.0R10104S12 [ J 4 41° - 45° 20 18.3 15 1 S12 255 KEYV-S12 28 1
* Recommended clamping torque (N-m) @ : New product
2 pieces per package @ : Line up
VEH...

4 flute, roughing - finishing, variable helix and pitch

Square

APMX = Max. depth of cut
CRKS = Connection screw size

o1 # &2 # 43 # a4

AH715 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*

VEHO080L12.0R05104S05 [ ] 4 41° - 45° 8 7.7 12 0.5 S05 18 KEYV-S05 7
VEHO080L12.0R10104S05 [ ] 4 41° - 45° 8 7.7 12 1 S05 18 KEYV-S05 7
VEH100L15.0R05104S06 [ ] 4 41° - 45° 10 9.7 15 0.5 S06 22 KEYV-S06 10
VEH100L15.0R10104S06 [ J 4 41° - 45° 10 9.7 15 1 S06 22 KEYV-S06 10
VEH120L18.0R05104S08 [ ) 4 41° - 45° 12 11.7 18 0.5 S08 27 KEYV-S08 15
VEH120L18.0R10104S08 [ ] 4 41° - 45° 12 11.7 18 1 S08 27 KEYV-S08 15
VEH160L24.0R05104S10 [ ] 4 41° - 45° 16 15.3 24 0.5 S10 33.5 KEYV-S10 28
VEH160L24.0R10104S10 [ ] 4 41° - 45° 16 15.3 24 1 S10 33.5 KEYV-S10 28
VEH200L30.0R05104S12 [ ) 4 41° - 45° 20 18.45 30 0.5 S12 41 KEYV-S12 28
VEH200L30.0R10104S12 [ ] 4 41° - 45° 20 18.45 30 1 S12 41 KEYV-S12 28
VEH250L37.0R05104S515 ([} 4 41° - 45° 25 23.9 37 0.5 S15 52.5 KEYV-W20 40
VEH250L37.0R10104S15 ([ 4 41° - 45° 25 23.9 37 1 S15 52.5 KEYV-W20 40
VEH320L38.0R00104S21 ([ J 4 41° - 45° 32 30 38 - S21 55 KS-24 110
VEH320L38.0R10104S21 ([ J 4 41° - 45° 32 30 38 1 S21 55 KS-24 110

* Recommended clamping torque (N-m) @ : New product
VEH080 ~ VEH160: 2 pieces per package @ : Line up

VEH200 ~ VEH320: 1 piece per package

14 TUNGMEISTER



VEE**-04..., VED**-04...
4 flute, roughing - finishing, general

[ Tm RE CRKS B omks ety
Square Y ol A Y ol
o = 3 = =/ &
(&) & (6] ] 5
&~ b s : =
4PME APMX —
< LF
o ) - LF APMX = Max. depth of cut
Fig. 1 Fig. 2 CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque* Fig.
VEE025L20R000-U04S05 4 45° 0.250 0.300 0.200 - S05 0.390 KEYV-S05 5.16

VEDO031L20R015-U04S05
VEDO031L20R031-U04S05
VEDO031L20R062-U04S05
VEEO031L20R000-U04S05
VEEO031L20R015-U04S05
VEEO031L20R031-U04S05
VEEO031L20R062-U04S05
VEDO037L27R015-U04S06
VEDO037L27R031-U04S06
VEEO037L27R000-U04S06
VEEO037L27R015-U04S06
VEEO037L27R030-U04S06
VEEO037L27R062-U04S06
VEEO037L47R000-U04S06
VEDO050L37R015-U04S08
VEDO050L37R031-U04S08
VEEO50L37R000-U04S08
VEEO50L37R015-U04S08
VEEO50L37R031-U04S08
VEEO50L37R062-U04S08
VED062L47R015-U04S10
VED062L47R031-U04S10
VED062L47R062-U04S10
VEE062L47R000-U04S10
VEE062L47R031-U04S10
VEDO075L62R015-U04S12
VEDO075L62R031-U04S12
VEDO075L62R062-U04S12
VEEO75L62R000-U04S12
VEEO75L62R031-U04S12
* Torque: Recommended clamping torque: Ibs-ft @ : Line-up

**Fig. 1: Avoid interference with workpiece when using this cutting head. The shank diameter is larger than the cutter diameter when assembled.
2 pieces per package

30° 0.312 0.300 0.200 0.015 S05 0.390 KEYV-S05 5.16
30° 0.312 0.300 0.200 0.031 S05 0.390 KEYV-S05 5.16
30° 0.312 0.300 0.200 0.062 S05 0.390 KEYV-S05 5.16
45° 0.312 0.300 0.200 = S05 0.390 KEYV-S05 5.16
45° 0.312 0.300 0.200 0.015 S05 0.390 KEYV-S05 5.16
45° 0.312 0.300 0.200 0.031 S05 0.390 KEYV-S05 5.16
45° 0.312 0.300 0.200 0.062 S05 0.390 KEYV-S05 5.16
30° 0.375 0.370 0.275 0.015 S06 0.512 KEYV-S06 7.38
30° 0.375 0.370 0.275 0.031 S06 0.512 KEYV-S06 7.38
45° 0.375 0.370 0.275 = S06 0.512 KEYV-S06 7.38
45° 0.375 0.370 0.275 0.015 S06 0.512 KEYV-S06 7.38
45° 0.375 0.370 0.275 0.031 S06 0.512 KEYV-S06 7.38
45° 0.375 0.370 0.275 0.062 S06 0.512 KEYV-S06 7.38
45° 0.375 0.370 0.470 = S06 0.748 KEYV-S06 7.38
30° 0.500 0.488 0.374 0.015 S08 0.650 KEYV-S08 11.06
30° 0.500 0.488 0.374 0.031 S08 0.650 KEYV-S08 11.06
45° 0.500 0.488 0.374 - S08 0.650 KEYV-S08 11.06
45° 0.500 0.488 0.374 0.015 S08 0.650 KEYV-S08 11.06
45° 0.500 0.488 0.374 0.031 S08 0.650 KEYV-S08 11.06
45° 0.500 0.488 0.374 0.062 S08 0.650 KEYV-S08 11.06
30° 0.625 0.600 0.470 0.015 S10 0.810 KEYV-S10 20.65
30° 0.625 0.600 0.470 0.031 S$10 0.810 KEYV-§10 20.65
30° 0.625 0.600 0.470 0.062 S10 0.810 KEYV-810 20.65
45° 0.625 0.600 0.470 = S10 0.810 KEYV-S10 20.65
45° 0.625 0.600 0.470 0.031 S10 0.810 KEYV-S10 20.65
30° 0.750 0.720 0.620 0.015 S12 1.000 KEYV-S12 20.65
30° 0.750 0.720 0.620 0.031 S12 1.000 KEYV-S12 20.65
30° 0.750 0.720 0.620 0.062 S12 1.000 KEYV-S12 20.65
45° 0.750 0.720 0.620 - S12 1.000 KEYV-S12 20.65
45° 0.750 0.720 0.620 0.031 S12 1.000 KEYV-S12 20.65

0 0000000000000 00000000000000O0O°
PN N N N O N O N N N O N S N O N O N O N N N N N O N N
S S R O R R S S R O R R O S R R R S S ORI R R SR SR OO R OO SRR S
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VEE**-I...
4 flute, roughing - finishing, variable pitch
(o ;gi‘ CRKS Y

Square

DCes
DCSFMS|

== ¢
[
=

A APMX]
RE, CHW/ =——*>

- LF - APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX LF Wrench Torque*

VEE031L22C0121U04S05 [ ] 4 38° 0.312 0.303 0.220 = 0.012 S05 0.393 KEYV-S05 5.16
VEE037L29C0161U04S06 [ ] 4 38° 0.375 0.370 0.299 - 0.016 S06 0.512 KEYV-S06 7.38
VEEO50L37C0201U04S08 [ ] 4 38° 0.500 0.488 0.374 - 0.020 S08 0.650 KEYV-S08 11.06
VEE062L50C0241U04S10 [ ] 4 38° 0.625 0.602 0.500 - 0.024 S10 0.810 KEYV-S10 20.65
VEEOQ75L62C0241U04S12 [ 4 38° 0.750 0.726 0.629 = 0.024 S12 1.004 KEYV-S12 20.65
VEE100L86C0241U04S15 [ ) 4 38° 1.000 0.94 0.863 - 0.024 S15 1.456 KEYV-W20 29.5
VEE100L86R0001U04S15 [ ] 4 38° 1.000 0.941 0.866 - - S15 1.457 KEYV-W20 29.5
VEE100L86R0151U04S15 [ ] 4 38° 1.000 0.941 0.866 0.015 - S15 1.457 KEYV-W20 29.5
VEE100L86R0311U04S15 [ ] 4 38° 1.000 0.941 0.866 0.031 = S15 1.457 KEYV-W20 29.5
VEE100L86R0621U04S15 [ ] 4 38° 1.000 0.941 0.866 0.062 - S15 1.457 KEYV-W20 29.5
VEE100L86R1251U04S15 [ ] 4 38° 1.000 0.941 0.866 0.125 - S15 1.457 KEYV-W20 29.5
* Torque: Recommended clamping torque: Ibs-ft @ : Line-up

2 pieces per package

VEE**-03...
3 flute, roughing - finishing, general, for key way

il % RE CRKS s 4
. g\i'z\‘:" = nl 7—)
. /.' é% N\ I E = (3
e 2 &
¥ o
i-- ~ [_LAPMX
k- LF APMX = Max. depth of cut )
> CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque
VEEO031L20R000-U03S05 [ J 3 45° 0.312 0.300 0.200 = S05 0.390 KEYV-S05 5.16
VEEO037L27R000-U03S06 [ J 3 45° 0.375 0.370 0.275 - S06 0.512 KEYV-S06 7.38
VEEO50L37R000-U03S08 [ ] 3 45° 0.500 0.488 0.374 = S08 0.650 KEYV-S08 11.06
AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*

VEEOQ77L04.0R02-03S05 o 3 38° 7.7 7.7 4 0.2 S05 10 KEYV-S05 7
VEE080L05.0R00-03S05 o 3 45° 8 7.7 5 - S05 10 KEYV-S05 7
VEEO097L05.0R03-03S06 [ J 3 38° 9.7 9.7 5 0.3 S06 13 KEYV-S06 10
VEE100L07.0R00-03S06 [ J 3 45° 10 9.7 7 - S06 13 KEYV-S06 10
VEE117L07.0R03-03S08 o o 3 38° 11.7 11.7 7 0.3 S08 16.5 KEYV-S08 15
VEE120L09.0R00-03S08 [ J 3 45° 12 11.7 9 - S08 16.5 KEYV-S08 15
VEE157L08.0R03-03S10 [ J [ J 3 38° 15.7 15.3 8 0.3 S10 20.5 KEYV-S10 28
VEE197L12.0R04-03S12 [ ] 3 38° 19.7 18.3 12 0.4 S12 25.5 KEYV-S12 28
* Torque: Recommended clamping torque: Ibs-ft (N-m*) @ : New product
2 pieces per package @ : Line up
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VEE**A02...
2 flute, roughing - finishing, for non-ferrous metal, general

-3 A CRKS /A

; gy
Square i-\ ) I g A =5 ﬂ
- ©
o _ O 1O T ~% -~
,f’“; 3 o O (=
¢ . a '
~ [_LAPMX
& LF APMX = Max. depth of cut
b - CRKS = Connection screw size
KS15F NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VEEO037L27R000AU02S06 [ ] 2 45° 0.375 0.360 0.270 = S06 0.510 KEYV-S06 7.38
VEE037L27R020AU02S06 [ ] 2 45° 0.375 0.360 0.270 0.02 S06 0.512 KEYV-S06 7.38
VEEO50L37R000AU02S08 [ ] 2 45° 0.500 0.488 0.374 - S08 0.650 KEYV-S08 11.06
VEE050L37R020AU02S08 o 2 45° 0.500 0.488 0.374 0.02 S08 0.650 KEYV-S08 11.06
* Torque: Recommended clamping torque: Ibs-ft ®: Line up

2 pieces per package

VEE**AO03...
3 flute, roughing - finishing, for non-ferrous metal, general

..'?':: N BE, CRKS ] 4 4
Lo |

A
Square = = ﬂ
[Sh)

v
V)

S

DCheé
|
DCSFM

<& B

LF APMX = Max. depth of cut
~ > CRKS = Connection screw size

KS15F NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VEE031L20R020AU03S05 [} 3 45° 0.312 0.300 0.200 0.020 S05 0.390 KEYV-S05 5.16
VEE037L23R031AU03S06 [ ] 3 45° 0.375 0.360 0.230 0.031 S06 0.510 KEYV-S06 7.38
VEE037L23R062AU03S06 [ ) 3 45° 0.375 0.360 0.230 0.062 S06 0.510 KEYV-S06 7.38
VEEO50L31R031AU03S08 [ J 3 45° 0.500 0.488 0.315 0.031 S08 0.650 KEYV-S08 11.06
VEEO50L31R062AU03S08 [ ] 3 45° 0.500 0.488 0.315 0.062 S08 0.650 KEYV-S08 11.06
VEEO50L31R094AU03S08 o 3 45° 0.500 0.488 0.315 0.094 S08 0.650 KEYV-S08 11.06
VEEO50L31R125AU03S08 o 3 45° 0.500 0.488 0.315 0.125 S08 0.650 KEYV-S08 11.06
VEE062L39R000AU03S10 [} 3 45° 0.625 0.600 0.390 - S10 0.810 KEYV-S10 20.65
VEE062L39R031AU03S10 [} 3 45° 0.625 0.600 0.390 0.031 S10 0.810 KEYV-S10 20.65
VEE062L39R062AU03S10 [ ] 3 45° 0.625 0.600 0.390 0.062 S10 0.810 KEYV-S10 20.65
VEE062L39R094AU03S10 [ ) 3 45° 0.625 0.600 0.390 0.094 S10 0.810 KEYV-S10 20.65
VEE062L39R125AU03S10 [ ] 3 45° 0.625 0.600 0.390 0.125 S10 0.810 KEYV-S10 20.65
VEEQ75L47R062AU03S12 [ ) 3 45° 0.750 0.720 0.470 0.062 S12 1.000 KEYV-S12 20.65
VEEQ75L47R094AU03S12 [ J 3 45° 0.750 0.720 0.470 0.094 S12 1.000 KEYV-S12 20.65
VEEQ75L47R125AU03S12 o 3 45° 0.750 0.720 0.470 0.125 S12 1.000 KEYV-S12 20.65
VEEO75L50R008AU03S12 [ ) 3 45° 0.750 0.720 0.500 0.008 S12 1.000 KEYV-S12 20.65
VEEO75L50R020AU03S12 [} 3 45° 0.750 0.720 0.500 0.020 S12 1.000 KEYV-S12 20.65
* Torque: Recommended clamping torque: Ibs-ft ®: Line up

2 pieces per package
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VEE**R...
4, 5, 6 flute, roughing, serrated cutting edge

[ & CRKS / i

4
[
i W g =
Qy
cHw, | LAPMX

LF APMX = Max. depth of cut

= = CRKS = Connection screw size

AH725 NOF FHA DCSFMS APMX CHW CRKS LF RMPX Wrench Torque*

VEE031L20C012RU04S05 [ ] 4 45° 0.312 0.300 0.200 0.010 S05 0.390 = KEYV-S05 5.16
VEE037L27C012RU04S06 [ ] 4 45° 0.375 0.360 0.270 0.012 S06 0.512 - KEYV-S06 7.38
VEEO50L37C016RU04S08 o 4 45° 0.500 0.488 0.374 0.014 S08 0.650 = KEYV-S08 11.06
VEE062L.47C024RU05S10 [ ] 5 45° 0.625 0.600 0.470 0.016 S10 0.800 - KEYV-S10 20.65
VEEQ75L59C024RU06S12 ([} 6 45° 0.750 0.720 0.590 0.016 S12 1.000 3° KEYV-S12 20.65
VEE100L86C020RU06S15 [ ] 6 45° 1.000 0.941 0.866 0.020 S15 1.457 3° KEYV-W15 29.50

* Torque: Recommended clamping torque: Ibs-ft ®: Line up

VEEO31 ~ VEEOQ75: 2 pieces per package
VEE100: 1 piece per package

VED**R...
4, 5, 6 flute, roughing, long cutting edge, serrated cutting edge

Square

< RMPX
[
()
APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX CHW CRKS LF  RMPX Wrench Torque*
VEDO080L12.0C25R04S05 ([ J 4 47° 8 7.7 12 0.25 S05 18 5° KEYV-S05 7
VED100L15.0C30R04S06 ([ J 4 47° 10 9.6 15 0.3 S06 22 5° KEYV-S06 10
VED120L18.0C35R04S08 ([ J 4 47° 12 11.7 18 0.35 S08 27 5° KEYV-S08 15
VED160L24.0C40R05S10 [ J 5 47° 16 15.3 24 0.4 S10 33.5 5° KEYV-S10 28
VED200L30.0C40R06S12 ([ J 6 47° 20 18.45 30 0.4 S12 41 3° KEYV-S12 28
VED250L37.0C50106S15 [ J 6 47° 25 23.9 37 0.5 S15 52.5 3° KEYV-W20 40
* Recommended clamping torque (N-m) @ : New product

VEDO080 ~ VED160: 2 pieces per package
VED200, VED250: 1 piece per package
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VEE**C...
4 flute, roughing - semi finishing, roughing and finishing edge combination

£ CRKS ta 4 4

o gt 4
Square . 5 3 g =2 ﬂ
[a] 1) S
Oy
APMX
LF - APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX CHW CRKS LF Wrench Torque*
VEE031L20C012CU04S05 [ ] 4 45° 0.312 0.300 0.200 0.012 S05 0.390 KEYV-S05 5.16
VEE037L27C012CU04S06 [ ] 4 45° 0.375 0.360 0.275 0.012 S06 0.510 KEYV-S06 7.38
VEEO050L36C016CU04S08 [ ] 4 45° 0.500 0.488 0.369 0.016 S08 0.650 KEYV-S08 11.06
VEE062L47C024CU04S10 [ ) 4 45° 0.625 0.600 0.470 0.024 S10 0.800 KEYV-S10 20.65
VEEO075L62C024CU04S12 o 4 45° 0.750 0.720 0.620 0.024 S12 1.000 KEYV-S12 20.65
* Torque: Recommended clamping torque: Ibs-ft ®: Line up
VEEO31 ~ VEEQ75: 2 pieces per package
VEE100: 1 piece per package
VED**-06..., VEE**-06...
6 flute, roughing - finishing, small width of cut
m CRKS / W A
Square y nh .
@ S <5
A8 Al
e Q
o
RE, CHW;
LF APMX = Max. depth of cut
- o CRKS = Connection screw size
AH725 AH750 NOF FHA DCSFMS APMX RE CHW CRKS LF Wrench  Torque*
VEDO031L20R015-U06S05 o 6 30° 0.312 0.300 0.200 0.015 = S05 0.390 KEYV-S05 5.16
VEEO031L20R000-U06S05 [ J 6 45° 0.312  0.300 0.200 - - S05 0.390 KEYV-S05 5.16
VEEO031L20R031-U06S05 [ ) 6 45° 0.312 0.300 0.200 0.031 = S05 0.390 KEYV-S05 5.16
VEEO031L20C004-U06S05 [ ] 6 50° 0.312 0.300 0.200 - 0.004 S05 0.390 KEYV-S05 5.16
VEDO037L27R015-U06S06 o 6 30° 0.375 0.370 0.275 0.015 = S06 0.512 KEYV-S06 7.38
VEDO037L27R031-U06S06 [ J 6 30° 0.375 0.370 0.275 0.031 - S06 0.512 KEYV-S06 7.38
VEEO037L27R000-U06S06 [ ) 6 45° 0.375 0.370 0.275 = = S06 0.512 KEYV-S06 7.38
VEEO037L27R015-U06S06 [ ] 6 45° 0.375 0.370 0.275 0.015 - S06 0.512 KEYV-S06 7.38
VEEO037L27R031-U06S06 o 6 45° 0.375 0.370 0.275 0.031 = S06 0.512 KEYV-S06 7.38
VEEO037L27R062-U06S06 [ J 6 45° 0.375 0.370 0.275 0.062 - S06 0.512 KEYV-S06 7.38
VEEO037L27C004-U06S06 [ ] 6 50° 0.375 0.370 0.270 = 0.004 S06 0.510 KEYV-S06 7.38
VEDO050L37R015-U06S08 [ ] 6 30° 0.500 0.488 0.374 0.016 B S08 0.650 KEYV-S08 11.06
VEDO050L37R031-U06S08 o 6 30° 0.500 0.488 0.374 0.031 = S08 0.650 KEYV-S08 11.06
VEEO050L37R000-U06S08 [ ] 6 45° 0.500 0.488 0.374 - - S08 0.650 KEYV-S08 11.06
VEEO50L37R015-U06S08 [ ) 6 45° 0.500 0.488 0.374 0.016 = S08 0.650 KEYV-S08 11.06
VEE050L37R031-U06S08 [ ) 6 45° 0.500 0.488 0.374 0.031 - S08 0.650 KEYV-S08 11.06
VEEO50L37R062-U06S08 o 6 45° 0.500 0.488 0.374 0.059 = S08 0.650 KEYV-S08 11.06
VEEO50L37C004-U06S08 [ ] 6 50° 0.500 0.488 0.374 - 0.004 S08 0.650 KEYV-S08 11.06
* Torque: Recommended clamping torque: Ibs-ft s
2 pieces per package ®: Line up
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VED**-08/10..., VEE**-08/10...
8, 10 flute, roughing - finishing, small width of cut

| m

CRKS

Py
~

N -
N
Square oy . © AV, <5°
Py :>1 0 =
. (&) \ [ L L(/JL
e 6]
Qy
' Y A
E RE, CHW/ <~ >
APMX = Max. depth of cut
CRKS = Connection screw size
AH725 AH750 NOF FHA DCSFMS APMX RE CHW CRKS LF Wrench  Torque*
VEDO062L47R000-U08S10 [ ] 8 30° 0.625 0.600 0.470 o o S10 0.810 KEYV-S10 20.65
VED062L47R015-U08S10 [ J 8 30° 0.625 0.600 0.470 0.015 - S10 0.810 KEYV-S10 20.65
VED062L.47R031-U08S10 [ J 8 30° 0.625 0.600 0.470 0.031 = S10 0.810 KEYV-S10 20.65
VED062L47R062-U08S10 [ J 8 30° 0.625 0.600 0.470 0.062 - S10 0.810 KEYV-S10 20.65
VEE062L.47C008-U08S10 [ ] 8 50° 0.625 0.600 0.470 = 0.008 S10 0.810 KEYV-S10 20.65
VEDO075L62R031-U10S12 [ ] 10 30° 0.750 0.720 0.620 0.031 - S12 1.000 KEYV-S12 20.65
VEDO075L62R062-U10S12 [ J 10 30° 0.750 0.720 0.620 0.062 = S12 1.000 KEYV-S12 20.65
VEEO75L62C008-U10S12 [ J 10 50° 0.750 0.720 0.620 - 0.008 S12 1.000 KEYV-S12 20.65
VED100L86R031-U10S15 [ ] 10 30° 1.000 0.941 0.866 0.031 = S15 1.457 KEYV-W20 29.50
VED100L86R062-U10S15 [ ) 10 30° 1.000 0.941 0.866 0.062 - S15 1.457 KEYV-W20 29.50
* Torque: Recommended clamping torque: Ibs-ft ®: Line up

VED/VEE062~ VED/VEEQ75: 2 pieces per package
VED100: 1 piece per package

VED**-07/09...
7, 9 flute, roughing - finishing, long edge, variable helix and pitch, small width of cut

N4

CRKS
Square ok
=
L
7]
]
¢ ay
LL—F\J\;FHA APMX = Max. depth
of cut
X1 # 02 # O3 # 04 # 5 # 06 # &7 # 08 # K9 CRKS = Connection
Screw size
AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VEDO080L12.0R05107S05 ([ J 7 34° - 40° 8 7.7 12 0.5 S05 18 KEYV-S05 7
VED100L15.0R05107S06 ([ 7 34° - 40° 10 9.6 15 0.5 S06 22 KEYV-S06 10
VED120L18.0R05107S08 ([} 7 34° - 40° 12 11.7 18 0.5 S08 27 KEYV-S08 15
VED160L24.0R08I09S10 ([ 9 34° - 40° 16 15.3 24 0.8 S10 33.5 KEYV-S10 28
VED200L30.0R10109S12 ([ J 9 34° - 40° 20 18.45 30 1 S12 41 KEYV-S12 28
VED250L37.0R10109S15 ([ J 9 34° - 40° 25 23.9 37 1 S15 52.5 KEYV-W20 40
* Recommended clamping torque (N-m) @ : New product

VEDO080 ~ VED160: 2 pieces per package
VED200, VED250: 1 piece per package
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I STANDARD CUTTING CONDITIONS

Shoulder milling

VEH, VEE: 3 flutes, VED / VEE: 4 flutes, VEE-A, VEE-I,
VEE-R, VED-R, VEE-C

Cutting Feed per tooth: fz (ipt) Depth of Width of
ISO  Workpiece material Hardness sp;:d Tool diameter: DC (in) cut cut

(sfm)  0.250" 0.312" 0.375" 0.500" 0.625" 0.750" 1.000" 2P (in)  ae (i)

0.001 - 0.001- 0.003- 0.003- 0.004- 0.004- 0.004 -
0.003 0.004 0.005 0.005 0.006 0.007 0.007

Low carbon steels

1045, 1055, etc. 0.6 xDC 0.25xDC

-300HB 260 - 590

B momm v woco S80S 3 2 28 % I oexco omuce
TR e wo-eo SE1 S B 3 1 % I oexeo omuce
M SRR, woe oo S0 3 28 28 21 01 881 oaxoo oasoo
oS om0 O8O SO 3L OE S oexoo omace
. Ductile cast irons 150 - 250 260-660 0:001- 0.001-  0.003- 0003- 0.004- 0.004- 0004- o e go5xDC

60-40-18, etc. HB 0.003 0.004 0.005 0.005 0.006 0.007 0.007

Aluminum alloys 0.001 - 0.001- 0.003- 0.003- 0.004- 0.004- 0.004-

Si< 13% - 660-2297 §5io03  0lop4 0005 0005 0006 0007 0007 06xDC 025xDC

Aluminum alloys 0.001- 0.001- 0.003- 0.003- 0.004- 0.004- 0.004 -

Si >13% - 330-980 p'ap3 0004 0005 0005 0006 0007 0007 06xDC 025xDC
Tawmams . oo 00 Sl G- 9mI G- 24 9O oaxoc nesaoe

S
Nconel 718, ot - 66-130 0003 0004 0005 0003 0008 0007  ooo7  06xDC 025xDC
ot 050 1o s G001 G0I- QOB QD G- BN DL 0500 ozsxoc

H
e 0.0 g RO QW GOB- R QM G B®E cesoo azsaoc

VED / VEE: 6 flutes, VED / VEE: 8, 10 flutes, VED: 7, 9 flutes

Cutting Feed per tooth: fz (ipt) Depth Width
ISO  Workpiece material  Hardness sp;: d Tool diameter: DC (in) Ofa‘:)m ofazut

(sfm) 0.312" 0.375" 0.500" 0.625" 0.750" 1.000" (in) (in)
Titanium alloys _ 200 -409 0-002- 0.003 - 0.003 - 0.004 - 0.004 - 0.004 - 0.6x 0.02x

Ti-6Al-4V, etc. 0.004 0.005 0.005 0.006 0.007 0.007 DC DC
Heat-resistant alloys _ 100 - 200 0.002 - 0.0083 - 0.0083 - 0.004 - 0.004 - 0.004 - 0.6x 0.02x

Inconel 718, etc. 0.004 0.005 0.005 0.006 0.007 0.007 DC DC
Hardened steel 40 - 50 260 - 530 0.002 - 0.0083 - 0.0083 - 0.004 - 0.004 - 0.004 - 0.6x 0.02x

H13, etc. HRC 0.004 0.005 0.005 0.006 0.007 0.007 DC DC

H

Hardened steel 50 - 60 130 - 300 0.002 - 0.008 - 0.0083 - 0.004 - 0.004 - 0.004 - 0.6x 0.02x

D2, etc. HRC 0.004 0.005 0.005 0.006 0.007 0.007 DC DC
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Slotting
VEH, VEE: 3 flutes, VED/VEE: 4 flutes, VEE-A, VEE-I,
VEE-R, VEE-C
Herd- Cutting Feed per tooth: fz (ipt) Depth of
ISO  Workpiece material ness speed Tool diameter: DC (in) cut
Vc(sfm) ~ 0250"  0.312"  0375"  0500"  0.625"  0750"  1.000" 2P (in)
Low carbon steels 0.001-  0001- 0003- 0003- 0004- 0.004-  0.003-
1045, 1055, ef. -300HB 260-590 g3 0004 0005 0005 0006  0.007 o004  OO*PC
High carbon steels 0.001 - 0.001 - 0.003 - 0.003 - 0.004 - 0.004-  0.003-
. 4140, 5120, etc. SHIDRE A=aEs gy 0.004 0.005 0.005 0006 0007  ogoo4  05XPC
Prehardened steel 80-40 L0 400 0001-  0001-  0003-  0003-  0.004- 0.004- 0003- o oo
PX5, NAKSO0, etc. HRC 0.003 0.004 0.005 0.005 0006 0007 0004 :
Stainless steels 0.001-  0001-  0003-  0003-  0.004- 0.004- 0.003-
M 5000, 531600, ete. -200HB 130-330 ooz 0004 0005 0005 ~ 0.006 0007  o0oo4  OOXDPC
Grey cast irons 150-250 o0 ggo  0-001 - 0.001 - 0.003 - 0.003 - 0.004-  0.004- 0003- . -
No.250B, No.3008, etc. HB 0.003 0.004 0.005 0.005 0006 0007 0004 :
Ductile cast irons 150 - 250 0.001 - 0.001 - 0.003 - 0.003 - 0.004 - 0.004-  0.003-
60-40-18, etc. g 260-660 503 0.004 0.005 0.005 0006 0007  ogoo4  O5XPC
Aluminum alloys 0.001 - 0.001 - 0.008 - 0.008 - 0.004 -  0.004-  0.003 -
M Si<13% - 660-2297 Go03 0004 0005 0005 0006 0007  goo4  O5*XPC
Aluminum alloys 0.001-  0001-  0003-  0003- 0.004- 0.004- 0.003-
Si 213% - SV e 0.004 0.005 0.005 0006 0007  ogoa  2%*DPC
Titanium alloys 0.001-  0001- 0003- 0003- 0004- 0.004- 0.003-
Ti-6A-4V, efc. - 130-260 5003 0.004 0.005 0.005 0006 0007  goo4  O5XPC
Heat-resistant alloys ) 66-130 0001-  0001-  0003-  0003- 0004- 0004- 0003- . o
Inconel 718, etc. 0.003 0.004 0.005 0.005 0006 0007 0004 :
Hardened steel 40 - 50 0.001 - 0.001 - 0.003 - 0.003 - 0.004 - 0.004-  0.003-
H13, efc. Hrc  130-260 goo3 0004 0005 0005 0006 0007  o0go4a  °22XDPC
H
Hardened steel 50 - 60 0.001-  0001-  0003-  0003- 0.004- 0.004- 0.003-
D2, etc. Hrc %7200 0003 0004 0005 0005 0006 0007 0004 ~ O9*DPC
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I HEADS

VFM...
6 flute, roughing - finishing, for face milling

APMX [
) ] CRKS =
Face mill
wn
cle -
o 2
Y
L
E/ L—> APMX = Max. depth of cut
o1 # 62 # &3 # &4 # &5 # 06 CRKS = Connection screw size
AH715 NOF FHA DCSFMS APMX RE BS CRKS LF Wrench Torque*
VFM120L03.6R02106S05 o 6 10° 12 7.7 3.6 0.2 1.2 S05 4.4 KEYV-T20 7
VFM160L04.8R04106S06 [ ) 6 10° 16 9.7 4.8 0.4 2 S06 5.6 KEYV-T25 10
VFM200L06.0R04106S08 [ ) 6 10° 20 11.7 6 0.4 2 S08 7 KEYV-T40L 15
VFM250L07.5R04106S10 [ ) 6 10° 25 15.3 7.5 0.4 2 S10 8.55 KEYV-T50L 28
* Recommended clamping torque (N-m) @ : New product
2 pieces per package @ : Line up
I STANDARD CUTTING CONDITIONS
Face milling
VFEM
2Utet:andg Feed per tooth: fz (ipt) Depth of Width of
ISO  Workpiece material Hardness ch Tool diameter: DC cut cut
(sfm) gi2mm  ¢16mm  @20mm  ©25mm ap (in) ae (in)
Low carbon steels 0.003 - 0.004 - 0.004 - 0.004 -
1045, 1055, etc. 7 S00IHB 26212501 0.005 0.006 0.007 0.007 L0z Le e oe
High carbon steels 0.003 - 0.004 - 0.004 - 0.004 -
. 4140, 5120, etc. -300HB - 197-459 0.005 0.006 0.007 0.007 LoEE 0.7xDC
Prehardened steel 0.008 - 0.004 - 0.004 - 0.004 -
PX5, NAKEO, etc. ED-AUFRS e 0.005 0.006 0.007 0.007 o) L 2
Stainless steels 0.003 - 0.004 - 0.004 - 0.004 -
M 5000 s31600, et -200HB - 131-328 0.005 0.006 0.007 0.007 0.039 0y e
Grey cast irons 0.008 - 0.004 - 0.004 - 0.004 -
. No.250B, No.300B, etc, 120250 HB 262 -656 0.005 0.006 0.007 0.007 GOEE L B
Ductile cast irons 0.008 - 0.004 - 0.004 - 0.004 -
60.40-18, oto. 150-250 HB 262 - 656 o0 or T oo 0.039 0.7xDC
Aluminum alloys 0.008 - 0.004 - 0.004 - 0.004 -
. Si<13% - a5 22y 0.005 0.006 0.007 0.007 Loz L oe
Aluminum alloys 0.003 - 0.004 - 0.004 - 0.004 -
Si=13% - ScEpUEl 0.005 0.006 0.007 0.007 QU 0.7xDC
Titanium alloys 0.003 - 0.004 - 0.004 - 0.004 -
Ti-6A-4V, etc. - 1) = 0.005 0.006 0.007 0.007 e L2
Heat-resistant alloys 0.003 - 0.004 - 0.004 - 0.004 -
Inconel 718, etc. - 2= 18 0.005 0.006 0.007 0.007 s e
Hardened steel 0.008 - 0.004 - 0.004 - 0.004 -
13, etc. E R 0.005 0.006 0.007 0.007 Lz LefBe
H
Hardened steel 0.003 - 0.004 - 0.004 - 0.004 -
D2, etc. S0-60HRC  66-197 0.005 0.006 0.007 0.007 ey 0.7 xDC
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I HEADS

VFX**-02...
2 flute, roughing

C Jm

High feed

206

-

<10°

I |

APMX
W»F APMX = Max. depth of cut

=

DCSFMS

LF CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX RE() CRKS LF Wrench  Torque* fz(mm/t)
VFX100L00.6R20-02S06 ([ J 2 0° 10 9.6 0.6 2 S06 12,5 KEYV-S06 10 0.3-0.6
VFX120L01.0R25-02S08 [ J 2 0° 12 115 1.0 2.5 S08 111 KEYV-S08 15 0.5-1
VFX160L01.1R30-02S10 ([ J 2 0° 16 15.2 1.1 3 S10 135 KEYV-S10 28 0.55-1.1
VFX200L01.5R33-02512 (] 2 0° 20 18.3 1.5 3.3 S12 17.5 KEYV-S12 28 0.75-1.5

(1) Corner radius for CAM programming @ : Line up
For VFX head, taper neck shank or Tungsten shank should be recommended.

* Recommended clamping torque (N-m)

2 pieces per package

VFX**-04/06...
4, 6 flute, roughing, with coolant hole (2 items do not have coolant hole)

C Jm

High feed

=3
&=

' RMPX

~KAPR

v
DCes

APMX = Max. depth of cut

Fig. 1 CRKS = Connection screw size
AH715 AH725 AH750 NOF FHA DCSFMS APMX RE KAPR CRKS LF RMPX Wrench Torque* fz(mm/t) Fig.
VFX120L0.60R18E04S08 [ J 4 20° 12 11.5 0.6 1.8 9r° S08 16.5 5°  KEYV-S08 15 0.16 - 0.67 2
VFX120L0.60R18H04S08 [ ] 4 20° 12 11.5 0.6 1.8 97° S08 16.5 5°  KEYV-S08 15 0.16-0.67 1
VFX120L0.65R12E06S08 o 6 20° 12 11.5 065 06 97° S08 12 3°  KEYV-S08 15 0.16-0.54 2
VFX160L0.80R22E04S10 [ 4 20° 16 15.4 0.8 22 97° S10 20.5 5°  KEYV-S10 28 02-075 2
VFX160L0.80R22H04S10 [ 4 20° 16 15.4 0.8 22 97° S10 205 5°  KEYV-S10 28 02-0.75 1
VFX160L1.05R20E06S10 [ J 6 20° 16 15.4 1.05 1 97° S10 16 3°  KEYV-S10 28 02-065 2
Slot milling not recommended. Also max. ae < 0.4D. @ : New product
* Recommended clamping torque (N-m) @ : Line up

2 pieces per package
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I STANDARD CUTTING CONDITIONS

High feed milling
VEX: 2, 4, 6 flutes

ISO  Workpiece material

Please note that the feed per tooth should not exceed the maximum feed per tooth for each product.

Low carbon steels
1045, 1055, etc.

Alloy steel
4140, 8620, etc.

Prehardened steel
PX5, NAK8O, etc.

Stainless steels
S30400, S31600, etc.

Grey cast irons

No.250B, No.300B, etc.

Ductile cast irons
60-40-18, etc.

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

Heat-resistant alloys
Inconel 718, etc.

Hardened steel
H13, etc.

Hardened steel
D2, etc.

Cutting
speed
Ve
(sfm)

Hardness

-300 HB 328 - 656

-300 HB 262 - 591

30 - 40

HRC 262 - 525

-200HB 197 - 328

150 - 250

HB 328 - 722

150 - 250
HB 328 - 722

o 131 - 262

- 66 - 131

40 - 50

HRC 131 - 262

50 - 60

HRC 66 - 197

210 mm 212 mm 216 mm 220 mm Width
Feed per Depth of Feed per Depth of Feed per Depth of Feed per Depth of of cut
tooth cut tooth cut tooth cut tooth cut .
fz(ipt) ap(n) fz(pt) ap(n) fz(pt ap(n) fz(pt apn) 20
S omo SE omo IR e G oow 3
JU0- omo SN2 oo 3 omo QB oow O
5 ome 3 eow SHE o O3 ome O
S oow S oow §GE oo GG oow 3
002 omo  SNET oo %0 omo QB oow O
S oo 3G oom 3EE w0 B ome O
oo 0008  gogs 008 ggip 0012 ggipT ootz Ope
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I HEADS

VBB**-BM...
2 flute, roughing - semi finishing, economical

CRKS @ él\

[
wnl
Ball
,>I gl () =
[}
a (I 8
| O
APMX |
[ B—
LF APMX = Max. depth of cut
CRKS = Connection screw size
AH725  NOF FHA [77i57 DCSFMS  APMX  CRKS  LF Wrench  Torque*
VBB0312L31-BM-U02S05 o 2 0.312 0.300 0.310 S05 0.390 KEYV-S05 5.16
VBB0375L38-BM-U02S06 [ J 2 0° 0.375 0.360 0.380 S06 0.478 KEYV-S06 7.38
VBB0500L50-BM-U02S08 [ J 2 0° 0.500 0.480 0.508 S08 0.646 KEYV-S08 11.06
VBB0625L63-BM-U02S10 [ ] 2 0° 0.625 0.600 0.630 S10 0.750 KEYV-S10 20.65
* Torque: Recommended clamping torque: Ibs-ft @ : Line up

2 pieces per package

vBB**-BG...
2 flute, finishing, high accuracy h7, for hardened material

Cm 2 CRKS @ éz\

[ ¥ A
Ball N W %)
s S 7
: [ 2
o
y y
APMX
LF APMX = Max. depth of cut
CRKS = Connection screw size
AH750  NOF FHA [/UiE DCSFMS  APMX  CRKS  LF Wrench  Torque*
VBB0312L31-BG-U02S05 o 2 0.312 0.300 0.312 S05 0.390 KEYV-S05 5.16
VBB0375L38-BG-U02S06 [ J 2 0° 0.375 0.360 0.380 S06 0.480 KEYV-S06 7.38
VBB0500L50-BG-U02S08 [ J 2 0° 0.500 0.480 0.500 S08 0.640 KEYV-S08 11.06
VBB0625L63-BG-U02S10 [ ] 2 0° 0.625 0.598 0.630 S10 0.752 KEYV-S10 20.65
* Torque: Recommended clamping torque: Ibs-ft @ : Line up

2 pieces per package

vBD**-BG...
2 flute, semi finishing - finishing, helix cutting edge

Clm

=g

Ball
APMX = Max. depth of cut
CRKS = Connection screw size
NOF FHA [C DcsFMS APMX RE  CRKS LF  Wrench  Torque*
VBD0312L20-BG-U02S05 [ ] 2 0.312 0.300 0.200 0.156 S05 0.350 KEYV-S05 5.16
VBD0375L27-BG-U02S06 [ J 2 30° 0.375 0.360 0.275 0.188 S06 0.512 KEYV-S06 7.38
VBD0500L37-BG-U02S08 [ ] 2 30° 0.500 0.488 0.374 0.249 S08 0.650 KEYV-S08 11.06
VBD0625L47-BG-U02S10 [ J 2 30° 0.625 0.600 0.470 0.313 S10 0.800 KEYV-S10 20.65

The tolerance of R: (1) + 0.0004" (2) + 0.0005" @ : Line up
* Torque: Recommended clamping torque: Ibs-ft
2 pieces per package
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VBD**-BG-04..., VBE**-BG-04...

4 flute, roughing - finishing, helix cutting edge

o~

Clm P RE 117°y CRKS RE CRKS (= /&
o \1\ _ X | YR [
" A it £ g e €
f,‘i 8 % :“;’ T
p o U 8 5 8
[a)
APMX
i ‘ APMX
. N ) APMX = Max. depth of cut
Fig. 1 Fig. 2 LF » CRKS = Connection screw size
AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque* Fig.
VBE0250L20-BG-U04S05 [ ] 4 38° 0.250 0.300 0.200 0.124 S05 0.390 KEYV-S05 5.16 1
VBE0312L20-BG-U04S05 ([ J 4 38° 0.312 0.300 0.200 0.156 S05 0.350 KEYV-S05 5.16 2
VBD0375L27-BG-U04S06 [ ] 4 38° 0.375 0.360 0.275 0.188 S06 0.512 KEYV-S06 7.38 2
VBD0500L37-BG-U04S08 ([ J 4 30° 0.500 0.488 0.374 0.249 S08 0.650 KEYV-S08 11.06 2
VBD0625L47-BG-U04S10 [ ] 4 30° 0.625 0.600 0.470 0.313 S10 0.800 KEYV-S10 20.65 2
VBDO0750L62-BG-U04S12 [ ] ([ J 4 30° 0.750 0.720 0.620 0.374 S12 1.000 KEYV-S12 20.65 2
VBD100L86-BG-U04S15 [ ] 4 30° 1.000 0.940 0.860 0.500 S15 1.450 KEYV-W20 29.5 2
The tolerance of R: (1) + 0.0004" (2) + 0.0005" (3) = 0.0008" @ : Line up
* Torque: Recommended clamping torque: Ibs-ft
VBE060/VBD080 ~ VBD200: 2 pieces per package, VBD250: 1 piece per package
VBB**-SG...
2 flute, roughing - finishing, sphere cutting edge, high accuracy h7
_APMX _ = =
; = CRKS
(%))
}K = - z
(6] 0
A\ :
Y o
120V( APMX = Max. depth of cut
LF ~ CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX CRKS LF Wrench Torque*
VBB0375L31-SG-U02S05 [ J 2 0° 0.375 0.300 0.315 S05 0.389 KEYV-S05 5.16
VBBO0500L37-SG-U02S06 o 2 0° 0.500 0.378 0.378 S06 0.482 KEYV-S08** 7.38
VBB0625L50-SG-U02S08 [ J 2 0° 0.625 0.480 0.508 S08 0.606 KEYV-S10** 11.06
VBBO0750L63-SG-U02S10 o 2 0° 0.750 0.600 0.634 S10 0.710 KEYV-S10 20.65
Also capable of pull cutting on the vertical wall @ : Line up
** The wrench size for these heads is different from the ones for the other head types.
* Torque: Recommended clamping torque: Ibs-ft.
2 pieces per package
VBE**-BGA...
2 flute, roughing - finishing, for non-ferrous metal, helix cutting edge
r‘{“‘\\ 7V &
Ball 4 \\'\ &
——— -i
e
L APMX = Max. depth of cut
CRKS = Connection screw size
KS15F NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VBE0312L20-BGAU02S05 [ ] 2 45° 0.312 0.300 0.200 0.156" S05 0.390 KEYV-S05 5.16
VBE0375L27-BGAU02S06 [ ] 2 45° 0.375 0.360 0.270 0.187%" S06 0.510 KEYV-S06 7.38
VBE0500L37-BGAU02S08 [ ] 2 45° 0.500 0.488 0.374 0.250% S08 0.650 KEYV-S08 11.06
VBE0625L47-BGAU02S10 [ ] 2 45° 0.625 0.600 0.470 0.312% S10 0.800 KEYV-S10 20.65
VBE0750L50-BGAU02S12 [ 2 45° 0.750 0.720 0.500 0.374% S12 1.000 KEYV-S12 20.65
RE tolerance: (1) + 0.0004" (2) = 0.0005" @ : Line up

* Torque: Recommended clamping torque: Ibs-ft.
2 pieces per package
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I STANDARD CUTTING CONDITIONS

Profiling for roughing
VBB-BM / BG / SG, VBD-BG, VBE-BGA

) _ Hard- Cutting Feed per tooth: fz (i;.)t) Depthof  Pick
ISO Workpiece material ness speed Tool diameter: DC (in) cut feed
Vc(sfm) 0.250" 031" 0.375"  0500° 0625 0750 1.000" ap(in) Pf(in)
e o ee, %08 328-8% yonn” g0 0oos  ooos 000 0006 oovs  O3XDC 04xDO
B TESES -w0ee 22591 0T G0 ooos oo 0005 oooe  ooe  O3XPC 04xEC
PoNAGO S hme. 2795 0ona’ 0oos  ooos 0004 000 0006  ooos  O3XDC 04xDO
M S Siede.  C20MB 197-938 o’ 0oos’ ooos  ooos  0oos 0006 oo  O3XDC 04xDC
S 60 we 72 g0’ o0 ooos oo 0005 oooe  ooe  O3XDC 04xEC

K -
CosSee.  mm %2 g0 0os  ooos 0004 0005 0006  oovs  O9XPC 04xDC
Magumglon gy 0001 ONC- 0002 OG- 0000 OG- 0990 0300 oavo

N .

Mmoo DT 002 002 00 OME- DS 0000 05,00 oaxo
T . ww DO 0N G0 DR 0o 00 OO .00 ooy
Mconai78, 00" bR %1% 0o 0ooa o004 0004 0005 0006 ooos  O9XPC 02xDC
LR e 00NN UBD NI U eexeo sewes
SETSR 0P e DI O0E. G DR D0 G0 DS 0300 gauno

Profiling for semi-finishing and finishing
VBB-BM / BG / SG, VBD-BG, VBE-BGA

) _ Hard- Cutting Feed per tooth: fz (i|-ot) Depthof  Pick
ISO  Workpiece material ness speed Tool diameter: DC (in) cut feed
Vc(sfm) o0250" 0.312" 0.375" 0.500" 0.625" 0.750" 1.000" ap(n) Pf(in)
s, "S00MB %4-820 on” 00 oo oo 0005 000y oooy  O1XDC 018xDC
B TSRS csore @sm2 o0n” 00 oo oo 005 oor ooy O1XDC 018xDC
X NAKsD oo HRC. S 0o’ 0cor oot 0004 0005 000r ooy O1XDC 018xDC
M SSee  c200W8 22-394 gon” 0o’ soos  ooos oo oo oooy  O1XDC 018xDC
S0 e he . %4799 0o’ Cooe oo 000 000 000r  ogor  O1xDC 0100

K mpy
PO saee  hm SO 0on’ oot ooe oo oo 000 oooy  O1XDC 018xDC
TR - %4-381 jon’  Gooe 004 0004 000 0007 ooy O1XDC 015xDC

N .

AR - 421912 000" Gow oo 000 0005 0007 ogor  O1XDC 018xDC
Tmen . i DX - oM O fomo oo GMe oo giog
e T o MRG. 7™ 0oos oo+ 004 0004 0005 0007  ogor  O%8XDS 01xDC
I R -l i
i e O A A R
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I HEADS

VRB**-02..., VRC**-02...
2 flute, roughing - semi finishing, economical

..:t:}\ CWAPR Rk G=
4

Radius N
g X

3
9% I

DCh9
DCSFM

RE/APVX

LF APMX = Max. depth of cut
- CRKS = Connection screw size

AH725 NOF FHA DCSFMS APMX RE KAPR CRKS LF Wrench Torque*
VRB062L31R187-U02S10 [ ) 2 = 0.625 0.600 0.310 0.190 97° S10 0.580 KEYV-S10 20.65
VRBO075L45R250-U02512 [ ] 2 - 0.750 0.720 0.450 0.250 97° S12 0.680 KEYV-S12 20.65
VRB075L45R312-U02512 [ ] 2 - 0.750 0.720 0.450 0.312 97° S12 0.680 KEYV-S12 20.65
Suitable for contouring operation. @ : Line up

* Torque: Recommended clamping torque: Ibs-ft
*** The wrench size for these heads is different from the ones for the other head types.
2 pieces per package

VRD**-06...
6 flute, semi finishing - finishing, helix cutting edge

LR W

Radius %Y ¥ ;_;_
8
ay
APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VRD031L16R078-U06S05 [ ] 6 30° 0.312 0.300 0.160 0.078 S05 0.390 KEYV-S05 5.16
VRDO037L19R031-U06S06 [ ] 6 30° 0.375 0.360 0.190 0.031 S06 0.510 KEYV-S06 7.38
VRDO037L19R062-U06S06 [ ] 6 30° 0.375 0.360 0.190 0.062 S06 0.510 KEYV-S06 7.38
VRDO037L19R125-U06S06 [ ] 6 30° 0.375 0.360 0.190 0.125 S06 0.510 KEYV-S06 7.38
VRD050L27R062-U06S08 [ ] 6 30° 0.500 0.480 0.270 0.062 S08 0.650 KEYV-S08 11.06
VRDO050L27R125-U06S08 [ ] 6 30° 0.500 0.480 0.270 0.125 S08 0.650 KEYV-S08 11.06
VRD050L27R156-U06S08 [ ] 6 30° 0.500 0.480 0.270 0.156 S08 0.650 KEYV-S08 11.06
VRD062L35R200-U06S10 [ ] 6 30° 0.625 0.600 0.350 0.200 S10 0.807 KEYV-S10 20.65
* Torque: Recommended clamping torque: Ibs-ft @ : Line up

2 pieces per package
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I STANDARD CUTTING CONDITIONS

Shoulder milling
VRB, VRC, VRD

ISO

Workpiece material

Low carbon steels
1045, 1055, etc.

High carbon steels
4140, etc.

Prehardened steel
PX5, NAK8O, etc.

Stainless steels
304, 316, etc.

Grey cast irons
250, 300, etc.

Ductile cast irons
400-158S, etc.

Aluminum alloys
Si<13%

Aluminum alloys
Si =13%

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

Heat-resistant alloys
Inconel 718, etc.

Hardened steel
SKD61, SKT4, etc.

H H13, etc.
Hardened steel
SKD11, SKH, etc.
D2, etc.
Slotting

VRB, VRC, VRD

ISO

Workpiece material

Low carbon steels
1045, 1055, etc.

High carbon steels
4140, etc.

Prehardened steel
PX5, NAK8O, etc.

Stainless steels
304, 316, etc.

Grey cast irons
250, 300, etc.

Ductile cast irons
400-158S, etc.

Aluminum alloys
Si<13%

Aluminum alloys
Si =13%

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

Heat-resistant alloys
Inconel 718, etc.

Hardened steel
SKD61, SKT4, etc.
H13, etc.
Hardened steel
SKD11, SKH, etc.
D2, etc.

Cutting
speed
Vc

(sfm)

Hardness

-300 HB 262 - 591

-300HB 197 - 459

30 - 40
HRC 197 - 394
-200HB 131 -328

150 - 250
HB 262 - 656

150 - 250
HB 262 - 656

- 656 - 2297
o 328 - 984
- 131 - 262

o 66 - 131

40-50

HRC 131 - 262

50 - 60

HRC 66 - 197

Cutting

speed
Hardness Ve

(sfm)
-300HB 164 -230
-300HB 131 -262

30 -40
HRC

131 - 230
-200HB 98-197

150 - 250
HB 164 - 394

150 - 250
HB 164 - 394

= 427 - 1312
o 230 - 656
= 66 - 131

o 33 - 66

40 - 50
HRC 82 -197
50 - 60

HRC 33-98

Feed per tooth: fz (ipr)

Depth of
Tool diameter: DC (in) cut

0.312" 0.375" 0.500" 0.625" 0.750" ap (in)
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0.6 xDC
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 Ll
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0:6xIDG
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 Ll
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0:6XIDGC
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 Lot
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0:6xIDGC
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 Lt
0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0:6xDC
0.002 - 0.003 - 0.003 - 0.004 - 0004- o6 oG
0.004 0.005 0.005 0.006 0.007 '

0.002 - 0.003 - 0.003 - 0.004 - 0.004 -

0.004 0.005 0.005 0.006 0.007 0.6 xDC
0.002 - 0.003 - 0.003 - 0.004 - 0004- 040G
0.004 0.005 0.005 0.006 0.007 :

Feed per tooth: fz (ipr)
Tool diameter: DC (in)

0.312" 0.375" 0.500" 0.625" 0.750"
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039
0.001 - 0.0016 - 0.002 - 0.0024 - 0.0028 -
0.002 0.002 0.0024 0.0031 0.0039

Width of
cut
ae (in)

0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC
0.25 x DC

0.25 x DC

Depth of cut
ap
(in)

0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC
0.5xDC

0.5xDC
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I HEADS

VBO...

4, 5 flute, semi finishing - finishing, long edge, high productive profiling

<Jm &% N A
Barrel LAY ro <!l g
(6} ——— N T i
‘% 0 A=~ o a
v A a

RE —r
PRFRAD APMX
B LF APMX = Max. depth of cut

CRKS = Connection screw size

AH715 NOF FHA DCSFMS APMX RE PRFRAD PRFA CRKS LF Wrench Torque*
VBO080L12.0R900-4S05 ([ J 4 30° 8 7.7 12 1 90 33.6° S05 18 KEYV-S05 7
VBO100L15.0R850-5S06 ([ J 5 30° 10 9.7 15 2 85 27.3° S06 22 KEYV-S06 10
VBO120L19.0R800-5S08 ([ J 5 30° 12 11.7 19 2 80 29.3° S08 27 KEYV-S08 15
VBO160L25.0R750-5S10 [ ] 5 30° 16 15.3 25 3 75 26.7° S10 33.5 KEYV-S10 28
* Recommended clamping torque (N-m) @ : New product
2 pieces per package @ : Line up

VBO...

4 flute, semi finishing - finishing, short edge, high productive profiling

<M CRKS z\
i = D
Barrel
g &SI
(&)
e
RE
PRFRAD JAPMX |
LF APMX = Max. depth of cut
‘ o CRKS = Connection screw size
AH715 NOF FHA DCSFMS APMX RE PRFRAD PRFA CRKS LF Wrench Torque*
VBO100L08.0R250-4S06 ([ J 4 30° 10 9.7 8 0.8 25 70.8° S06 13 KEYV-S06 10
VBO120L09.0R300-4S08 [ J 4 30° 12 11.7 9 1.2 30 71.6° S08 165 KEYV-S08 15
VBO160L13.0R400-4S10 o 4 30° 16 15.3 13 1.6 40 70.3° S10 205 KEYV-S10 28
* Recommended clamping torque (N-m) @ : Line up
2 pieces per package
VBN...
6 flute, semi finishing - finishing, high productive profiling
-l £, 73 CRKS Z\
Bull nose 4 ]

<13

A

RE
PRFRAD

/ APMX

LF

/
~ | PREA

APMX = Max. depth of cut
CRKS = Connection screw size

AH715 NOF FHA DCSFMS APMX RE PRFRAD PRFA CRKS LF Wrench Torque*
VBN100L13.0R450-6S06 ([ J 6 35° 10 9.7 13 1.5 45 15.1° S06 22 KEYV-S06 10
VBN120L15.0R500-6S08 [ J 6 35° 12 1.7 15 2 50 15.1° S08 27 KEYV-S08 15
VBN160L18.0R600-6S10 (] 6 35° 16 15.3 18 2 60 15.1° S10 33.5 KEYV-S10 28
* Recommended clamping torque (N-m) @ : Line up

2 pieces per package

tungaloy.com/us
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VBL...
6 flute, semi finishing - finishing, high productive profiling
Cm LF <
APMX
L
ens AP CRKS
g
(©] i o
A B e =L
§ =
RE APMX = Max. depth of cut
CRKS = Connection screw size
AH715 NOF FHA [/ DCSFMS APMX APMX2 RE BSR CRKS LF  Wrench  Torque*
VBL080L0.90R160-6S05 (] 6 30° 8 7.7 55 0.9 0.5 16 S05 10 KEYV-S05 7
VBL100L1.40R200-6S06 [ ] 6 30° 10 9.7 7.5 1.42 1 20 S06 13 KEYV-S06 10
VBL120L1.50R240-6S08 o 6 30° 12 11.7 9 1.55 1 24 S08 16.5 KEYV-S08 15
VBL160L1.80R320-6S10 [ ] 6 30° 16 15.3 12 1.8 1 32 S10 20.5 KEYV-S10 28
* Recommended clamping torque (N-m) @ : New product

2 pieces per package

Il TARGET APPLICATIONS

VBO-short VBO-long VBN

Convex-curved surfaces, Convex-curved and tapered Impellers, blisks, blades, and
tapered surfaces, and surfaces surfaces in gentler profile than other aerospace parts.
consisting of combinations of those of VBO-short.

a small corner radius and walls
(the corner radius must be larger
than the tool’s nose radius).

res
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I STANDARD CUTTING CONDITIONS

Profiling
VBO, VBN, VBL
Cutting Feed per tooth: fz (ipt) c —_
ISO Workpiece material Hardness sp;:d Tool diameter: DC (in) us;zin)elg t
(sfm) 10 mm 12 mm 16 mm
Low carbon steels
FoeE -300 HB 308 - 656 0.002-0.004  0.002-0004  0.003 - 0.005 0.004
. High carbon steel -300 HB 262 - 591 0.002-0.004  0.002-0004  0.003-0.005 0.004
4140, etc.
ATnEre STee e 30 - 40 HRC 262 - 525 0.002-0.004  0.002-0.004  0.003-0.005 0.004
PX5, NAK8O, etc. ' : ' ' : ' '
Stainless steels
M 304, 316, etc. - 200 HB 197 - 328 0.002-0.004  0.002-0004  0.003-0.005 0.004
Gray cast irons
b 150 - 250 HB 308 - 722 0.002-0.004  0.002-0004  0.003 - 0.005 0.004
Ductile cast irons
e 150 - 250 HB 308 - 722 0.002-0.004  0.002-0.004  0.003 - 0.005 0.004
Aluminum alloys
e - 656-2207  0.002-0.004  0.002-0.004  0.003-0.005 0.004
Al oy = 328 - 984 0.002-0.004  0.002-0.004  0.003 - 0.005 0.004
Si >13%
Titanium alloys
e - 131 - 262 0.002-0.004  0.002-0.004  0.003 - 0.005 0.004
Heat-resistant alloys
e ; 66 - 131 0.002-0.004  0.002-0004  0.003-0.005 0.004
Hardenad steel 40 - 50 HRC 131 - 262 0.002-0.004  0.002-0004  0.003-0.005 0.004
H
Hardened steel 50 - 60 HRC 66 - 197 0.002-0004  0.002-0.004  0.003 - 0.005 0.004

D2, etc.

Spindle axis
Tilt angle

Bl TIPS FOR USING ON 3-AXIS MACHINES

The VBO/VBN milling heads are designed for the use on 5-axis
machines. However, they are also effective on 3-axis machining
centers when either of the following conditions is satisfied.

1. The angled walls or curved Designation Applicable ranges of tilt angles on workpiece
surfaces to be machined have tilt Min. Mean Max.
angles within the range specified ECHLOMIEL AL 56° 70.8° 85°
in the chart on the right. VBO-short | VBO120L09.0R300-4S08 58° 71.6° 85°

2. Use as a regular tapered ball mil VBOT60L13.0R400-4510 il 0¥ 8
with only the nose radius of the VBO100L15.0R850-5S06 20° 27.3° 35°
tool tip, and not the radius on the VBO-long | VBO120L19.0R800-5S08 19° 29.3° 40°
tool side, to be used. Please note VBO160L25.0R750-5810 10° 26.7° 43°
that the working diameter will be VBN100L13.0R450-6S06 0° 15.1° 29°
smaller that those of a ball mill of VBN VBN120L15.0R500-6S08 0° 15.1° 29°
the same working diameter. VBN160L18.0R600-6S10 0° 15.4° 29°
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I HEADS

VCA**-04/06...
4, 6 flute, chamfering angle: 45°

CJm LF CRKS (4
Chamferin | X&) E i
g D£W g
PeS L
Q )
< 8 L 3
| Oy
APMX
45° APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX DC CRKS LF Wrench Torque*
VCAO0375L16A45-U04S06 ([ J 4 0° 0.375 0.375 0.150 0.073 S06 0.512 KEYV-S06 7.38
AH715 AH725 NOF FHA DCSFMS APMX DC CRKS LF Wrench Torque*
VCA100L04.0A45-04S06 ([ J [ J 4 0° 10 10 4 1.95 S06 13 KEYV-S06 10
VCA120L05.0A45-04S08 [ J [ J 4 0° 12 12 5 1.95 S08 16.5 KEYV-S08 15
VCA127L05.3A45-04S08 o 4 0° 12.7 12.7 5.3 1.98 S08 16.5 KEYV-S08 15
VCA160L06.5A45-06S10 (] [ ] 6 0° 16 16 6.5 3 S10 20.3 KEYV-S10 28
VCA200L07.5A45-06512 o 6 0° 20 18.3 7.5 5 S12 255 KEYV-S12 28
* Torque: Recommended clamping torque: Ibs-ft (*N-m) @ : New product
2 pieces per package @ : Line up
VCW**-02...
2 flute, chamfering angle: 45°, back chamfering capability
—_~ LF _
AN k-3 L
Chamfering 1 T CRKS
" < oL
' H: Q 6()&7 =
SN 7
APMX 1 CF APMX = Max. depth of cut
> = Max. depth of cu
o L APMX2 CRKS = Connection screw size
AH715 AH725 NOF FHA DCSFMS APMX APMX2 CF CRKS LF Wrench Torque*
VCW118L05.0A45-02S06 [ ] o 2 0° 11.8 9.3 5 1.2 2 S06 11.2  **KEYV-S08 10
Available for chamfering of reverse side. @ : Line up

* Recommended clamping torque (N-m)
** The wrench size for these heads is different from the ones for the other head types.
2 pieces per package

VCR**-02...
2 flute, radius chamfering

Cm ‘@\.\ CRKS &
Chamfering \ \\ E g A
==k
o O
y Oy
RE /| APMX
- LF APMX = Max. depth of cut
CRKS = Connection screw size
AH725 NOF FHA DCSFMS DC APMX RE CRKS LF Wrench Torque*
VCR080L07.5R10-02S05 [ J 2 0° 8 7.6 5.8 7.5 1 S05 10.5 KEYV-S05 7
VCR100L09.5R16-02S06 [ J 2 0° 10 9.5 6.8 9.5 1.6 S06 12.5 KEYV-S06 10
VCR100L09.5R25-02S06 ([ J 2 0° 10 9.5 5.1 9.5 2.5 S06 12.5 KEYV-S06 10
VCR127L12.0R30-02S08 o 2 0° 12.7 12.2 6.5 12 3 S08 15.6 KEYV-S08 15
VCR127L12.0R40-02S08 [ J 2 0° 12.7 12.2 4.7 12 4 S08 15.6 KEYV-S08 15
VCR160L15.0R50-02S10 [ J 2 0° 16 15.2 6.2 15 5 S10 19.1 KEYV-S10 28
VCR200L07.0R60-02S512 [ 2 0° 20 18.3 8 7 6 S12 17.4 KEYV-S12 28
* Recommended clamping torque (N-m) @ : Line up

2 pieces per package
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I STANDARD CUTTING CONDITIONS

Chamfering and countersinking (Milling, Z-feed chamfering)
VCA, VCW, VCR

. . Cutting speed Feed per tooth
ISO Workpiece material Hardness .
p Ve (sfm) fz (ipt)
Low carbon steels - 300 HB 197 - 328 0.0024 - 0.0047
1045, 1055, etc. ’ :
. High carbon steels - 300 HB 164 - 262 0.0024 - 0.0047
4140,etc.
Prehardened steel
PX5, NAKSO etc 30 - 40 HRC 131 - 230 0.0024 - 0.0047
Stainless steels
M SUS304, SUS316, etc. - 200 HB 98 - 164 0.0024 - 0.0047
304, 316, etc.
Grey cast irons
250, 300, etc. 150 - 250 HB 262 - 394 0.0024 - 0.0047
Ductile cast irons
400-15S, eto. 150 - 250 HB 262 - 394 0.0024 - 0.0047
. Aluminum alloys - 328 - 656 0.0031 - 0.0059
Titanium alloys
Ti-6AI-4V, etc. - 98 - 164 0.0020 - 0.0039
Heat-resistant alloys
Inconel 718, etc. - 66 - 131 0.0016 - 0.0031
Hardened steel
H13, etc. 40 - 50 HRC 98 - 164 0.0020 - 0.0039
H
FETEEEY S 50 - 60 HRC 66 - 131 0.0016 - 0.0031

D2, etc.
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I HEADS

VCP**-02...
2 flute, chamfering angle: 30°, 45°, 60°

KAPR
_ N R i, CRKS

Chamfering " N @

Spot dril gt (&) = S

» «{ ol /] -z

[=TRS) O

= o y > e

S CDX CDX = Max. hole depth
-~ APMX | ¢ APMX = Max. depth of cut
CRKS = Connection screw size
AH715 AH725 SIG NOF FHA DCSFMS APMX CDX CRKS LF DC KAPR Wrench Torque*

VCP100L09.5A30-02S06 o 60° 2 0° 10 9.5 8.5 7.5 S06 11.75 1.5 60° KEYV-S06 10
VCP120L12.0A30-02S08 [ J 60° 2 0° 12 11.5 11 9.2 S08 15.4 15 60° KEYV-S08 15
VCP160L15.0A30-02S10 [ J 60° 2 0° 16 15.2 16 12 S10 20.2 2.5 60°  KEYV-S10 28
VCP080L07.7A45-02S05 [ ] [ ] 90° 2 0° 8 7.6 7.5 3.7 S05 9.75 1 45° KEYV-S05 7
VCPO083L07.9A45-02S05 o 90° 2 0° 8.3 7.6 7.5 3.8 S05 10 1 45° KEYV-S05 7
VCP100L09.0A45-02S06 o o 90° 2 0° 10 9.5 9.5 4.4 S06 11.75 15 45° KEYV-S06 10
VCP104L09.0A45-02S06 [ J 90° 2 0° 10.4 9.5 9.5 4.6 S06 11.75 1.5 45°  KEYV-S06 10
VCP120L12.0A45-02S08 [ ] 90° 2 0° 12 11.5 11.5 54 S08 15.4 1.5 45° KEYV-S08 15
VCP124L12.0A45-02S08 o 90° 2 0° 12.4 11.5 11.5 5.6 S08 15.4 1.5 45° KEYV-S08 15
VCP160L15.0A45-02S10 [ J [ J 90° 2 0° 16 15.2 15 71 S10 18.8 15 45° KEYV-S10 28
VCP165L15.0A45-02S10 [ ] 90° 2 0° 16.5 15.2 15 71 S10 18.8 1.5 45° KEYV-S10 28
VCP100L09.5A60-02S06 [ ] 120° 2 0° 10 9.5 9.5 2.7 S06 12.7 1.5 30° KEYV-S06 10
VCP120L12.0A60-02S08 [ J 120° 2 0° 12 11.5 11.5 3.3 S08 15.2 1.5 30° KEYV-S08 15
VCP160L15.5A60-02S10 [ ] 120° 2 0° 16 15.2 16 4.4 S10 19.9 15 30° KEYV-S10 28

* Recommended clamping torque (N-m) @ : Line up
2 pieces per package

VDS...
2 flute, chamfering angle: 45°, helix cutting edge
4 ~KAPR CRKS

LF CDX = Max. hole depth
CRKS = Connection screw size

Chamfering
Spot drill

DC

DCSFMS

AH725 NOF FHA DCSFMS CDX KAPR CRKS LF Wrench Torque*
VDS080A45-02S05 ([} 2 10° 8 7.7 3.7 45° S05 15 KEYV-S05 7
VDS100A45-02S06 ([ 2 10° 10 9.7 4.4 45° S06 19 KEYV-S06 10
VDS120A45-02S08 ([ J 2 10° 12 11.7 5.4 45° S08 23 KEYV-S08 15
VDS160A45-02S510 o 2 10° 16 15.3 71 45° S10 28 KEYV-S10 28
* Recommended clamping torque (N-m) @ : New product

2 pieces per package
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Il STANDARD CUTTING
Spot drill

VCP, VDS

ISO Workpiece material

Carbon steel
1045, 1055, etc.

. Alloy steel
4140, 8620, etc.

Prehardened steel
PX5, NAK8O, etc.

M Stainless steels
304, 316, etc.

Gray cast irons
250, 300, etc.

Ductile cast irons
400-15S, etc.

Aluminum alloys

Titanium alloys

Ti-6Al-4V, etc.
Heat-resistant alloys
Inconel 718, etc.
Hardened steel
H13, etc.

Hardened steel
D2, etc.

CONDITIONS

Hardness
- 300 HB
- 300 HB
30 - 40 HRC
- 200 HB
150 - 250 HB

150 - 250 HB

40 - 50 HRC

50 - 60 HRC

Cutting speed
Vc (sfm)

197 - 328

164 - 262

131-230

98 - 164

262 - 394

262 - 394

328 - 656

98 - 164

66 - 131

98 - 164

66 - 131

Feed
f (ipr)

0.0024 - 0.0047

0.0024 - 0.0047

0.0024 - 0.0047

0.0024 - 0.0047

0.0024 - 0.0047

0.0024 - 0.0047

0.0031 - 0.0063

0.002 - 0.0039

0.0016 - 0.0031

0.002 - 0.0039

0.0016 - 0.0031

tungaloy.com/us
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I HEADS

VDP**-02...
2 flute, A/B type center

CJm &£ LF CRKS T CRKS
Center hole \\‘ LU _ 4 - EDJ LU /@7 -
N 7} 13 %)
\a AR BY i Y 8
~Zeoe #1200
Fig.1 Type A Fig. 2 Type B CRKS = Connection screw size
AH725 NOF FHA DC2 DCSFMS LU CRKS LF Wrench  Torque* Fig.
VDP107L1.60A30-02S04 [ J 2 0° 1.07 = 6 1.6 S04 10 KEYV-S05 4 1
VDP165L2.40A30-02S04 [ J 2 0° 1.65 - 6 2.4 S04 10 KEYV-S05 4 1
VDP207L2.90A30-02S04 [ J 2 0° 2.07 = 6 2.9 S04 10 KEYV-S05 4 1
VDP328L04.6A30-02S05 [ J 2 0° 3.28 - 8 4.6 S05 15 KEYV-S05 7 1
VDP412L05.9A30-02S06 [ J 2 0° 4.12 = 10 5.9 S06 19 KEYV-S06 10 1
VDP513L07.2A30-02S08 [ J 2 0° 5.13 - 12 7.2 S08 23 KEYV-S08 15 1
VDP646L08.9A30-02S10 [ J 2 0° 6.46 = 16 8.9 S10 28 KEYV-S10 28 1
VDP3241.4.38B30-02S08 [ J 2 0° 3.24 6.77 12 4.4 S08 23 KEYV-S08 15 2
VDP409L5.60B30-02S08 [ J 2 0° 4.09 8.56 12.7 5.6 S08 23 KEYV-S08 15 2
VDP509L6.89B30-02S12 [ J 2 0° 5.09 10.69 18.45 6.9 S12 255 KEYV-S12 28 2
VDP641L8.63B30-02S12 o 2 0° 6.41 13.29 20 8.6 S12 255 KEYV-S12 28 2
* Recommended clamping torque (N-m) @ : New product
2 pieces per package @ : Line up

I STANDARD CUTTING CONDITIONS

Center drill
VDP
Cutti d Feed : f (ipt)
ISO  workpi i utting spee VDP324/ VDP409/ VDP509/
orkpiece material Hardness
p Vo(sim)  VDP107 VDP165 vDP207  VDIE23s VOEAOR VO oRe 4 VDP641
Carbon steel 300HB  1a1.26p  00008-  0001-  0001-  00016- 0.002- 0.002-  0.0024-
1045, 1055, etc. 0.0016 0.002 0.002 00031  0.0039 0.0039 0.0047
. Alloy steel a00HB 98164 00008~  0001-  0001-  00016- 0.002- 0.002-  0.0024-
4140, 8620, etc. 0.0016 0.002 0.002 0.0031  0.0039 0.0039 0.0047
Prehardened steel 0.0008 - 0.001 - 0.001 - 0.0016 - 0.002 - 0.002 - 0.0024 -
PX5, NAKSO, etc. S=dBlIRG  EE=gd 00016  0.002 0.002 0.0031  0.0039 0.0039  0.0047
Stainless steels 0.0006-  0.0008-  0.0008-  0.0016- 0.002- 0.002-  0.0024-
M 304, 316, etc. =ELE 49582 0.0012 0.0016 0.0016 0.0031  0.0039 0.0039 0.0047
Gray cast irons ) ) 0.0008-  0001-  0001-  0002- 0.0028- 0.0028-  0.0047 -
. 250, 300, etc. 150-250HB  197-328 454 0.002 0.002 00035 0.0005 0.0047 0.0071
Ductile cast irons 0.0008-  0.001-  0001-  0.0016- 0.002- 0.002-  0.0039-
400-15S, etc. 150-250HB  197-328 g1 0,002 0.002 0.0031  0.0039 0.0039  0.0059
Titanium alloys i 49 8 0.0004-  0.0004-  0.0006-  0.0016- 0.0016- 0.0016-  0.0016-
Ti-6A-4V, etc. 0.0008 0.0008 0.0012 00028 0.0028 0.0028 0.0028
Heat-resistant alloys i 4366 0.0004-  00004-  0.0006-  0.0012- 0.0012- 0.0012-  0.0012-
Inconel 718, etc. 0.0008 0.0008 0.0012 0.0024 0.0024 0.0024 0.0024
Hardened steel 0.0016 - 0.0016 - 0.0016-  0.0016-
- H13, etc. R - - - 0.0028  0.0028 0.0028 0.0028
Hardened steel _ _ _ _ _ 0.0012 - 0.0012 - 0.0012 - 0.0012 -
D2, etc. SE=GOLIRG  E2-GE 0.0024 0.0024 0.0024 0.0024
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I HEADS

VGC**-02...
2 flute, for counterboring (can be used for milling)

' AT CRKS =
L

Counterboring

MS

DChe
DCSF

APMX
RE 4—4 APMX = Max. depth of cut

- LF . CRKS = Connection screw size
AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VGCO031L31R016-U02S05 [ ] 2 10° 0.312 0.297 0.310 0.016 S05 0.390 KEYV-S05 5.16
VGCO037L38R016-U02S06 [ ] 2 10° 0.375 0.360 0.380 0.016 S06 0.485 KEYV-S06 7.38
VGCO050L43R016-U02S08 [ ] 2 10° 0.500 0.453 0.433 0.016 S08 0.600 KEYV-S08 11.06
VGCO056L46R016-U02S08 [ ] 2 10° 0.562 0.450 0.460 0.016 S08 0.590 KEYV-S08 11.06
VGCO062L60R016-U02S10 [ ] 2 10° 0.625 0.600 0.600 0.016 S10 0.750 KEYV-S10 20.65
VGCO062L60R032-U02S510 [ ) 2 10° 0.625 0.600 0.600 0.032 S10 0.750 KEYV-S10 20.65
Also capable of drilling with step feed (Max. depth = ap x 0.020”)
* Torque: Recommended clamping torque: Ibs-ft
2 pieces per package
Counterboring
VGC
. . Cutting speed Feed per tooth
ISO Workpiece material Hardness .
p Ve (sfm) fz (ipt)
Low carbon steels
1045, 1055, etc. HB 300 - 131 - 262 0.002 -0.003
High carbon steels
. 4140,etc. HB 300 - 98 - 164 0.002 -0.003
Prehardened steel
PX5, NAKSO etc HRC 40 - 30 66 -98 0.002 - 0.003
Stainless steels
M 304, 316, etc. HB 200 - 49 - 82 0.002 -0.003
Grey cast irons
. 250, 300, etc. HB 250 - 150 197 - 328 0.002 - 0.004
Ductile cast irons HB 250 - 150 197 - 328 0.002 - 0.003
400-15S, etc. - b .
Titanium alloys
s Ti-6Al-4V etc - 49 - 82 0.002 - 0.003
Heat-resistant alloys } 33 - 66 0.001 - 0.002
Inconel 718 etc
Hardened steel
SKD61, SKT4 etc HRC 50 - 40 49 - 82 0.002 - 0.003
H H13, etc.
Hardened steel
SKD11, SKH etc HRC 60 - 50 33-66 0.001 -0.002
D2, etc.

+ When drilling, the step feed (pecking) operation should be applied with the depth of 0.011" - 0.019" per step.
- Apply the same cutting conditions as the VEE type head when conducting shoulder milling or slotting operations.
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I HEADS

VST**-3...

3 flute, for slotting

Slotting

VST157W1.50R010-3S06
VST157W1.57R020-3S06
VST157W2.00R020-3S06
VST157W2.39R020-3S06
VST157W2.50R020-3S06
VST157W3.00R020-3S06
VST157W3.17R020-3S06
VST177W1.20R005-3S06
VST177W1.40R005-3S06
VST177W1.50R010-3S06
VST177W1.57R020-3S06
VST177W1.70R005-3S06
VST177W2.00R020-3S06
VST177W2.20R110-3S06
VST177W2.39R020-3S06
VST177W2.50R020-3S06
V8T177W3.00R020-3S06
VST177W3.17R020-3S06

(1) CW is based on DIN471 / 472
* Recommended clamping torque (N-m)

2 pieces per package

AH735 GH130

NOF
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15.7
15.7
15.7
15.7
15.7
15.7
15.7
17.7
17.7
17.7
17.7
17.7
17.7
17.7
17.7
17.7
17.7
17.7

3.17

|
oo | | B2

CRKS
PR

RE
0.1
0.2
0.2
0.2
0.2
0.2
0.2

0.05
0.05

0.1
0.2

0.05

0.2
1.1
0.2
0.2
0.2
0.2

CRKS
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06
S06

CDX
2.8
2.8
2.8
2.8
2.8
2.8
2.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

CRKS = Connection screw size

Wrench
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177
KEYV-177

Torque*
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

@ : Line up
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VST**-4/6...
4, 6 flute, for slotting

SI@Q . ’&\5

CRKS
4 v ’% Juii
S RE i )
cw, é AJ+ 2‘5,
CRKS = Connection screw size
AH735 GH130 FHA NOF RE CRKS CDX Wrench Torque*
VST217W0.76R000-4S08 ° 0° 4 21.7 0.76" = S08 15 KEYV-217 15
VST217W0.86R000-4S08 ° 0° 4 21.7 0.86" - S08 1.7 KEYV-217 15
VST217W0.96R000-4S08 ® 0° 4 217 0.96" - S08 1.9 KEYV-217 15
VST217W1.00R005-4S08 ° 0° 4 217 1 0.05 S08 2 KEYV-217 15
VST217W1.20R005-4S08 ° 0 4 21.7 1.20 0.05 S08 45 KEYV-217 15
VST217W1.40R005-4S08 ° 0° 4 21.7 1.4 0.05 S08 45 KEYV-217 15
VST217W1.57R000-4S08 ° 0° 4 217 1.57 = S08 45 KEYV-217 15
VST217W1.70R010-4S08 [ ) 0 4 21.7 1.7 0.1 S08 45 KEYV-217 15
VST217W1.95R020-4S08 ° 0 4 21.7 1.95" 0.2 S08 45 KEYV-217 15
VST217W2.00R020-4S08 ° 0 4 21.7 2 0.2 S08 45 KEYV-217 15
VST217W2.25R020-4S08 ° 0° 4 217 2.25" 0.2 S08 45 KEYV-217 15
VST217W2.39R020-4S08 ° 0° 4 217 2.39 0.2 S08 45 KEYV-217 15
VST217W2.50R020-4S08 () ) 0° 4 21.7 25 0.2 S08 45 KEYV-217 15
VST217W2.75R020-4S08 ° 0° 4 21.7 2.75" 0.2 S08 45 KEYV-217 15
VST217W3.00R020-4S08 () ° 0° 4 217 3 0.2 S08 45 KEYV-217 15
VST217W3.17R020-4S08 ° 0° 4 217 317 0.2 S08 45 KEYV-217 15
VST217W3.25R020-4S08 ° 0 4 21.7 3.25" 0.2 S08 45 KEYV-217 15
VST217W4.00R020-4S08 ° 0° 4 21.7 4 0.2 S08 45 KEYV-217 15
VST217W4.25R020-4S08 ° 0° 4 21.7 4.25" 0.2 S08 45 KEYV-217 15
VST217W4.75R020-4S08 ° 0° 4 217 4.75 0.2 S08 45 KEYV-217 15
VST217W5.25R020-4S08 ° 0 4 21.7 5.25" 0.2 S08 45 KEYV-217 15
VST277W2.50R020-6S10 ) 0° 6 27.7 25 0.2 s10 6 KEYV-T40L 28
VST277W5.25R020-6S10 ° 0° 6 27.7 5.25 0.2 s10 6 KEYV-T40L 28
VST277W10.0R020-6S10 ° 0° 6 27.7 10 0.2 s10 6 KEYV-T40L 28
(1) CW is based on DIN471 / 472 @ : Line up
* Recommended clamping torque (N-m)
2 pieces per package
VST**A45...
3, 4 flute, for slotting with 45°chamfer
VST177 DC §¢ @ VST217 pC
Slotting \' / KAPFK(FV KAPR
X I
i . low
CRKS = Connection screw size
GH130 NOF FHA KAPR CRKS CDX CF Wrench Torque*
VST177L01.40A45-3506 ) 3 0° 17.7 3.4 45° S06 1.4 = KEYV-177 10
VST217L01.70A45-4S08 ° 4 0° 21.7 5.5 45° S08 1.7 1.5 KEYV-217 15
* Recommended clamping torque (N-m) @ : Line up

2 pieces per package
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VTB**-06...
6 flute, for T-slotting

2 o
b

CRKS = Connection screw size

GH130 NOF FHA CDX CRKS RE Wrench Torque*
VTB05W125R016-U06S05 [ ) 6 0° 0.500 0.125 0.088 S05 0.016 KEYV-T20 5.16
VTB06W056R016-U06S06 [ ) 6 0° 0.625 0.056 0.125 S06 0.016 KEYV-T20 7.38
VTB06W063R016-U06S06 [ ) 6 0° 0.625 0.063 0.125 S06 0.016 KEYV-T20 7.38
VTB06WO068R016-U06S06 o 6 0° 0.625 0.068 0.125 S06 0.016 KEYV-T20 7.38
VTB06W078R016-U06S06 [ ] 6 0° 0.625 0.078 0.125 S06 0.016 KEYV-T20 7.38
VTB06W086R016-U06S06 [ ) 6 0° 0.625 0.086 0.125 S06 0.016 KEYV-T25 7.38
VTB06W105R016-U06S06 [ ) 6 0° 0.625 0.105 0.125 S06 0.016 KEYV-T25 7.38
VTB06W125R016-U06S06 o 6 0° 0.625 0.125 0.125 S06 0.016 KEYV-T25 7.38
VTB06W156R016-U06S06 [ 6 0° 0.625 0.156 0.125 S06 0.016 KEYV-T25 7.38
VTB07W156R016-U06S08 [ J 6 0° 0.750 0.156 0.120 S08 0.016 KEYV-T30L 11.06
VTB07W187R016-U06S08 [ ) 6 0° 0.750 0.187 0.120 S08 0.016 KEYV-T30L 11.06
VTB07W250R016-U06S08 o 6 0° 0.750 0.250 0.120 S08 0.016 KEYV-T30L 11.06
VTB08W187R016-U06S08 [ 6 0° 0.875 0.187 0.190 S08 0.015 KEYV-T40L 11.06
VTB08W250R016-U06S08 [ ] 6 0° 0.875 0.250 0.190 S08 0.015 KEYV-T40L 11.06
VTB08W312R016-U06S08 [ ) 6 0° 0.875 0.312 0.190 S08 0.015 KEYV-T40L 11.06
VTB10W187R016-U06S10 @ 6 0° 1.000 0.187 0.177 S10 0.015 KEYV-T50L 20.65
VTB10W250R016-U06S10 [ ] 6 0° 1.000 0.250 0.177 S10 0.015 KEYV-T50L 20.65
* Torque: Recommended clamping torque: Ibs-ft @®: Line up

2 pieces per package

VTB**-C006...
6 flute, for T-slotting with 45°chamfer

CRKS E7

Slotting )
a ||
X
a
cHw? | ow !
: o
o CRKS = Connection screw size
GH130 NOF FHA CDX CRKS CHW Wrench Torque*
VTB05W062C006-U06S05 [ 6 0° 0.500 0.062 0.089 S05 0.006 KEYV-T20 5.16
VTB05W078C006-U06S05 o 6 0° 0.500 0.078 0.089 S05 0.006 KEYV-T20 5.16
* Torque: Recommended clamping torque: Ibs-ft @®: Line up

2 pieces per package
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I STANDARD CUTTING CONDITIONS

Slotting
VST, VTB
VST VTB
ISO Workpiece material Hardness Cutting speed  Feed per tooth  Cutting speed  Feed per tooth
Vc (sfm) fz (ipt) Vc (sfm) fz (ipt)
Low carbon steels
. 1045, 1055, etc. - 300 HB 262 - 591 0.002 - 0.006 262 - 591 0.008 - 0.007
High carbon steels
4140 etc. - 300 HB 197 - 394 0.002 - 0.005 197 - 394 0.002 - 0.006
Stainless steels
M 304, 316, etc. - 200 HB 164 - 394 0.002 - 0.005 164 - 394 0.002 - 0.006
Grey cast irons
. 250, 300, etc. 150 - 250 HB 328 - 656 0.002 - 0.006 328 - 656 0.008 - 0.007
Ductile cast irons
400-15S, etc. 150 - 250 HB 328 - 656 0.002 - 0.005 328 - 656 0.002 - 0.006
Aluminum alloys
. Si < 13% - 656 - 1969 0.002 - 0.006 656 - 1969 0.008 - 0.007
Aluminum alloys
Si >13% - 328 - 984 0.001 - 0.005 328 - 984 0.002 - 0.006
Titanium alloys
Ti-6AI-4V, etc. - 131 -197 0.002 - 0.003 131 -197 0.002 - 0.006
S
Heat-resistant alloys
Inconel 718, etc. - 49 - 115 0.001 - 0.004 49 - 115 0.001 - 0.004
Tolerance of tool diameter
Basic dimensions (mm) Permissible dimensional deviations (um)
> = e8 e9 h6 h7 h9 h10 29
6 10 -25 -25 0 0 0 0 +78
-47 -61 -9 -15 -36 -58 +42
10 14 -32 -32 0 0 0 0 +93
-59 -75 -11 -18 -43 -70 +50
14 18 -32 -32 0 0 0 0 +103
-59 -75 -11 -18 -43 -70 +60
-40 -40 0 0 0 0
18 30 -
-73 -92 -13 -21 -52 -84

JISB0401-2: 1998 (ISO286-2: 1988) extract
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TUNGMEISTER

HPAV06-S TUNEFREC

2, 3, 4 tooth, roughing - semi finishing, shoulder milling cutter

i
N A B &
= A A CBKS la'te
Indexable —— [

modular d \\ ) d V =

head y Z RUR =
AR [
o i =53

N e
6 A
A4 A-A cross section
APMX CICT LF H DCSFMS CRKS WT (kg) Air hole Insert

HPAV06MO010S05R02 *** 6 10 2 10 8 8 S05 0.01 Without AVGTOS...

HPAV06MO010S06R02 6 10 2 16 8 9.8 S06 0.01 Without AVGTO6...

HPAV06M012S08R02 6 12 2 18 10 1.7 S08 0.02 Without AVGTO6...

HPAV06M012S08R03 6 12 3 18 10 11.7 S08 0.02 Without AVGTO6...

HPAV06MO016S10R03 6 16 3 20 13 15.4 S10 0.03 Without AVGTOS...

HPAV06MO016S10R04 6 16 4 20 13 15.4 S10 0.03 Without AVGTO6...

Applicable shank: VSSD, VTSD, VSC, VSTD, VER
Please use VAD-M adapter to connect TungMeister with a metric thread shank.
*** The wrench size for these heads is different from the ones for the other head types.

Designation Wrench*
HPAV06MO010S... KEYV-S06
HPAVOBMO012S... KEYV-S08 G“—“‘"—"C
HPAVO6MO0168S... KEYV-S10

*sold separately

SPARE PARTS & f /

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

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

Il INSERTS
AVGT-MJ AVGT-AJ S
A g
1,._]#‘ 3 o
- )
A\
-Steel PAq pAdh ¢
M Stainless gD dhA¢
-Cast iron *
- Non-ferrous *
S Superalloys | % : First choice
H Hard materials | % 3¢ : Second choice
Coated Carbide
n w
Designation RE APMXK 8 @ & = LE|IC | S |BS
- - M M o
I T IT T 0
e S T X
AVGT060300PBER-MJ 0 |0.236 oo 0.315|0.197 | 0.106 | 0.063
AVGT060302PBER-MJ 0.008(0236 | ® ® ® @ 0.315|0.197 | 0.106 | 0.059
AVGT060304PBER-MJ 0.016(023c | ® ® ® @ 0.315|0.197 | 0.106 | 0.051
AVGT060308PBER-MJ 0.031023c | ® ® @ @ 0.315|0.197|0.102 | 0.035
AVGT060300PBFR-AJ 0 |0.236 ([ J 0.315|0.197 | 0.106 | 0.063
AVGT060302PBFR-AJ 0.008 | 0.236 ([} 0.315|0.197 | 0.106 | 0.059
AVGT060304PBFR-AJ 0.016 | 0.236 ([ J 0.315|0.197 | 0.106 | 0.051
AVGT060308PBFR-AJ 0.031|0.236 ([ J 0.315]0.197 | 0.102 | 0.035
@ : New
@ : Line up
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I STANDARD CUTTING CONDITIONS

HPAV06-S
ISO Workpiece materials Hardness Priority Grades Cut&gl?sfsrz)eed Fee?,ng;ttfoth
Low carbon steels ; :
1018, 1026, eto. - 200 HB First choice AH3225 755 - 1410 0.0083 - 0.005
Carbon steel and alloy steel " :
. 1055, 4140, etc. - 300 HB First choice AH3225 490 - 1150 0.0083 - 0.005
Prehardened steel ) .
H-13, P-20, etc. 30 - 40 HRC First choice AH3225 325 - 750 0.0083 - 0.005
Stainless steel ’ f

M 304, 316, etc. - First choice AH3135 490 - 720 0.0083 - 0.004

Gray cast iron ) )
Class 25, Class 30, etc. 150 - 250 HB First choice AH120 655 - 1080 0.0083 - 0.005
. Ductile cast iron : ;
60-40-12, 80-55-08, etc. 150 - 250 HB First choice AH120 490 - 785 0.0083 - 0.005
Alurinum alloys = First choice KSO5F 2130 - 3280 0.003 - 0.005
(TR . First choice KS05F 325 - 750 0.003 - 0.005
Si > 13%
Titanium alloys " .

s Ti-6AI-4V, eto. = First choice AH130 130 - 295 0.0016 - 0.004
Superalioys - First choice AH130 145 -210 0.0016 - 0.004
nconel718, etc.

H13, etc. 40 - 50 HRC First choice AH120 145 - 225 0.002 - 0.004

H Hardened steel

D2, etc. 50 - 60 HRC First choice AH120 130 - 210 0.0016 - 0.003
I MACHINING APPLICATIONS
Helical interpolation Hole enlarging
. Plunging and
Ramping traversing
Shoulder
milling Slotting

i 1 i

1 g Feed ' < e
Ry Joie| 2 n
plo R i
< oD1, 2 oDs
g ae
o
<
Max. . Max. cutting
Max. detpth of ramping Ima)in mazllr:inr;in Max. machining width in
cu angle plunging 9 enlarging
Designation APMX RMPX A oD+ oD> oD3* ae
EPAV06UO0.31... 0.313 0.236 - - - - - -
EPAV06UO0.37... 0.375 0.236 3° 0.012 0.591 0.748 0.709 0.374
EPAV06UO0.50... 0.500 0.236 3° 0.012 0.709 0.906 0.866 0.453
EPAV06U0.62... 0.625 0.236 2° 0.012 1.026 1.220 1.181 0.610
EPAV06UO0.75... 0.750 0.236 1.5° 0.012 1.276 1.460 1.421 0.730
EPAV06U1.00... 1.000 0.236 1° 0.012 1.775 1.960 1.921 0.980

*Flat bottom hole

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

VMT***IS
3 - 6 flute, full profile, for internal thread

i 30 P

Bd

Threading
CRKS = Connection screw size
TP Application rar:nge NOF APMX LF CRKS Grade Wrench Torque*
Coarse Fine
VMT100L06IS07-4S05 0.75 - >M12 10 4 6 12.8 S05 AH725 KEYV-S05 7
VMT100L061S10-4S05 1 - =M12 10 4 6 12.8 S05 AHT725 KEYV-S05 7
VMT100L061S15-4S05 1.5 - >M14 10 4 6 12.8 S05 AHT725 KEYV-S05 7
VMT120L08IS15-4S06 15 - >M16 12 4 7.6 14.3 S06 AHT725 KEYV-S06 10
VMT120L08IS20-4S06 2 M16 >M17 12 4 8 14.3 S06 AH725 KEYV-S06 10
VMT160L121S15-6S08 15 - =M20 16 6 12 19 S08 AH725  KEYV-T30L 15
VMT160L121S20-5S08 2 - >M19 16 5 12 19 S08 AH725  KEYV-T30L 15
VMT154L131S25-5508 2.5 M20 >M22 15.4 5 12.7 20 S08 AH725 KEYV-S08 15
VMT160L12IS30-3S08 3 M24 >M25 16 & 12 19 S08 AH725  KEYV-T30L 15

* Recommended clamping torque (N-m)
2 pieces per package

Unified
VMT***UN
3, 4, 5 flute, full profile, for internal thread

iy =

Ed

Threading
CRKS = Connection screw size
TPI Application range NOF APMX LF CRKS Grade Wrench Torque*
UNC UNF UNEF
VMT100L06UN24-4S05 24 - - 9/16-5/8 10 4 5.3 12.8 S05 AHT725 KEYV-S05 7
VMT100L06UN20-4S05 20 - 1/2 - 10 4 5.1 12.8 S05 AH725 KEYV-S05 7
VMT100L06UN18-4S05 18 = 9/16-5/8 1 1/8-15/8 10 4 5.6 12.8 S05 AH725 KEYV-S05 7
VMT120L08UN16-4S06 16 - 3/4 - 12 4 8 14.3 S06 AH725 KEYV-S06 10
VMT120L10UN14-4S06 14 - 7/8 - 12 4 9 14.3 S06 AH725 KEYV-T25 10
VMT160L13UN12-5S08 12 - 1-11/72 - 16 5 12.7 19 S08 AH725 KEYV-T30L 15
VMT150L13UN10-4S08 10 3/4 = = 15.4 4 12.7 19 S08 AH725 KEYV-T30L 15
VMT160L11UN09-3S08 9 7/8 - - 16 3 11.3 19 S08 AH725 KEYV-T30L 15
VMT160L13UN08-3S08 8 1 - - 16 3 12.7 20 S08 AH725 KEYV-S08 15

* Recommended clamping torque (N-m)
2 pieces per package
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Whitworth

VMT***W
4 flute, full profile, for internal/external thread

i m

Rl=

Threading
CRKS = Connection screw size
TPI Application range NOF APMX LF CRKS Grade Wrench  Torque*
VMT100L06W19-4S05 19 1/4-3/8 10 4 5.3 12.8 S05 AH725 KEYV-S05 7
VMT160L13W14-4S08 14 1/2-7/8 16 4 12.7 20 S08 AH725 KEYV-S08 15
VMT160L11W11-4S08 11 =1 16 4 11.6 19 S08 AH725 KEYV-T30L 15

* Recommended clamping torque (N-m)
2 pieces per package

60° partial profile

VTR***IS
3, 4 flute, partial profile, for internal/external thread

i m

ElE

Threading
CRKS = Connection screw size
™ ls’maugft [o] C CRKS Grad w h T *
ossible NOF RE F PDX RK rade renc orque
TPN TPX thread q
VTR160L121S05-3S06 0.5 2 M20 15.7 3 - 0.05 1.4 S06 GH130  KEYV-177 10
VTR160L12IS15-3S06 1.5 2 M22 15.7 3 0.05 - 1.4 S06 GH130  KEYV-177 10
VTR220L281S30-4S08 3 4.5 M36 21.7 4 0.2 - 2.8 S08 GH130  KEYV-217 15

* Recommended clamping torque (N-m)
2 pieces per package

55° partial profile

VTR***W
4 flute, partial profile, for internal/external thread

= L s Ll

Threading
- CRKS = Connection screw size
TPl Possible Grade Wrench T *
ossible NOF RE PDX CRKS rade renc! orque
TPIN  TPIX thread q
VTR220L24W14-4S08 14 11 3/4 21.7 4 0.2 2.4 S08 GH130 KEYV-217 15

* Recommended clamping torque (N-m)
2 pieces per package
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I STANDARD CUTTING CONDITIONS

Threading
VMT, VTR
ISO Material
<0.25 %C

Non-alloy >0.25 %C
steel and
cast steel, < 0.55 %C
free cutting
s >0.55 %C

Low alloy steel and cast
steel

(less than 5% of alloying
elements)

High alloyed steel, cast
steel, and tool steel

Stainless steel and cast
steel

M Stainless steel

Cast iron nodular (GGG)
Gray cast iron (GG)
Malleable cast iron

Aluminum-wrought alloy

<12% Si

Aluminum-

cast, alloyed

. >12% Si

>1% Pb

Copper

alloys

Non-

metallic
Fe based

High temp.

alloys

s Ni or

Co based

Titanium Ti alloys

Hardened steel

Chilled cast iron

Cast iron

Condition

Annealed
Annealed
Quenched and tempered
Annealed
Quenched and tempered

Annealed

Quenched and tempered

Annealed
Quenched and tempered
Ferritic/martensitic

Martensitic
Annealed

Ferritic/martensitic
Pearlitic
Ferritic
Pearlitic
Ferritic
Pearlitic
Not cureable
Cured
Not cureable
Cured
High temperature
Free cutting
Brass

Electrolitic copper

Duroplastics, fiber plastics

Hard rubber
Annealed
Cured
Annealed
Cured
Cast

Alpha+beta alloys cured
Hardened
Hardened

Cast

Hardened

Tensile
strength

[N/mm2]

420
650
850
750
1000
600
930
1000
1200
680
1100
680
820

600

RM 400
RM 1050

Hardness Cutting speed

HB (sfm)
125 328 - 820
190 262 - 689
250 213 - 558
220 361 - 591
300 312 - 525
200 295 - 525
275 213 - 656
300 230 - 689
350 312 - 525
200 427 - 558
325 246 - 328
200 361 - 558
240 230 - 509
180 279 - 328
180 394 - 525
260 246 - 525
160 230 - 492
250 361 - 459
130 394 - 525
230 361 - 459
60 525 - 984
100
75 492 - 1148
90
130 328 - 820
110
90
100
328 - 1312
200
280
250 66 - 262
350
320
66 - 262
55 HRC 180 - 213
60 HRC 148 - 180
400 295 - 344
55 HRC 180 - 213

Tool dia. (in)
Feed (ipt)
015.4 (0.606"),
0?31991" 0.472") °137 0818 4 2a7u
(0.394") (0.472") 50504 (0-787")
0.0031 0.0035 0.0047 0.0059
0.0031 0.0035 0.0047 0.0059
0.0028 0.0031 0.0039 0.0047
0.0028 0.0031 0.0039 0.0047
0.002 0.002 0.0028 0.0031
0.002 0.002 0.0028 0.0031
0.002 0.002 0.0028 0.0031
0.002 0.002 0.0028 0.0031
0.002 0.002 0.0028 0.0031
0002 0002 00028  0.0031
0002 0002 00028  0.0031
0002 0002 00028  0.0031
0.002 0.002 0.0028 0.0031
0.0031 0.0035 0.0047 0.0059
0.0031 0.0035 0.0047 0.0059
0.0031 00035 0.0047  0.0059
0.0031 0.0035 0.0047 0.0059
0.0031 00035 0.0047  0.0059
0.0031 00035 00083  0.0059
0.0031 00035 0.0047  0.0059
0.0031 0.0035 0.0047 0.0059
0.002 0.002 0.0028 0.0031
0.0043 0.0047 0.0059 0.0071
0.0012 0.0012 0.0016 0.0016
00012 00012 00016  0.0016
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Thread Milling CNC Program for Internal Thread

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.

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

General Program

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

GO01 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)

GO03 X0 YOI -(A) JO Z (pitch)

G03  X-(A/2) Y(A/2) R (A/2) Z(1/8 pitch)

GO01 G40 X -(A/2) Y-(A/2) Z0

G90 X0YO0Z0

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

Tool: MTEC1010C27 2.0ISO F (Centeroftool) =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 GO G54 G43 G17 H1X0 Y0 Z10 S4000
GO Z-20

GO1 G91 G41 D1X 2.5 Y-2.5 Z0 F840
G03 X2.5Y2.5 R2.5 Z0.25 F420

G03 X0Y0I-5.0J022.0

GO03 X-2.5Y2.5R2.520.25

GO1 G40 X-2.5Y-2.52Z0

G90 GO X0 Y0 Z0

M30

%

Internal Thread External Thread
Right-Hand Left-Hand Right-Hand Left-Hand
Thread 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.

1
E. £ For more details, please check ThreadMilling advisor.
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B SHANKS

VSSD**-W-A...
Straight shank and neck with coolant hole

t @

(D)
o I, 2
AL :
7 a
o LB
/ CRKS /0 LBX =
\ CRKS = Connection screw size
DCONMS BD LF LBX LB CRKS Shank material
VSSD10L070S06-W-A 10 9.6 70 20 19 S06 Tungsten
VSSD10L090S06-W-A 10 9.6 90 40 39 S06 Tungsten
VSSD10L110S06-W-A 10 9.6 110 60 59 S06 Tungsten
VSSD12L070S08-W-A 12 1.5 70 20 19 S08 Tungsten
VSSD12L090S08-W-A 12 1.5 90 40 39 S08 Tungsten
VSSD12L110S08-W-A 12 1.5 110 60 59 S08 Tungsten
VSSD12L130S08-W-A 12 11.5 130 80 79 S08 Tungsten
VSSD16L070S10-W-A 16 15.2 70 20 18.5 S10 Tungsten
VSSD16L090S10-W-A 16 15.2 90 40 36.5 S10 Tungsten
VSSD16L110S10-W-A 16 15.2 110 60 58.5 S10 Tungsten
VSSD16L130S10-W-A 16 15.2 130 80 785 S10 Tungsten
VSSD20L090S12-W-A 20 18.3 90 40 37 S12 Tungsten
VSSD20L130S12-W-A 20 18.3 130 80 77 s12 Tungsten
VSSD...
High rigidity shank
CRKS
nh
=
B 5
]
'
- LF -
CRKS = Connection screw size
DCONMS BD LF CRKS Shank shape Shank material
@ VSSD06L050S04-S 6 5.8 50 S04 Cylindrical Steel
(@ vSSD06L060S04-C 6 5.8 60 S04 Cylindrical Carbide
(@ VSSD08L050S04-S 8 5.8 50 S04 Cylindrical Steel
(@) vSSD08L060S04-C 8 5.8 60 S04 Cylindrical Carbide
VSSD10L055S805-S 10 7.6 55 S05 Cylindrical Steel
VSSD12L065S06-S 12 9.6 65 S06 Cylindrical Steel
VSSD16L065S08-S 16 11.6 65 S08 Cylindrical Steel
VSSD20L070S10-S 20 15.3 70 S10 Cylindrical Steel
VSSD25L075812-S 25 18.3 75 S12 Cylindrical Steel
@ vssD32L100815-S 32 23.9 100 S15 Cylindrical Steel
(@ VSSD40L100S21-S 40 30 100 S21 Cylindrical Steel
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VSSD...
Straight neck and cylindrical shank

A
3] 2

CRKS [« LB »b  CRKS LB 2]

ex | o 2 LBX | . 2

- - O - - O

O o

(a] o

Fig- 1 Fig- 2 CRKS = Connection screw size
DCONMS BD LF LBX LB CRKS Shank shape Shank material Fig.

VSSD08L060S05-S 8 7.6 60 15 12.8 S05 Cylindrical Steel 1
VSSD08L070S05-C 8 7.6 70 20 19 S05 Cylindrical Carbide 1
VSSD08L090S05-C 8 7.6 90 40 39 S05 Cylindrical Carbide 1
VSSD08L110S05-C 8 7.6 110 60 59 S05 Cylindrical Carbide 1
VSSD10L070S06-C 10 9.6 70 20 18.5 S06 Cylindrical Carbide 1
VSSD10L075S06-S 10 9.6 75 20 19.4 S06 Cylindrical Steel 1
VSSD10L090S06-C 10 9.6 90 40 38.5 S06 Cylindrical Carbide 1
VSSD10L110S06-C 10 9.6 110 60 58.5 S06 Cylindrical Carbide 1
VSSD10L150S06-C 10 9.6 150 100 98.5 S06 Cylindrical Carbide 1
VSSD12L070S08-C 12 1.5 70 20 17 S08 Cylindrical Carbide 1
(B VSSD12L070S08-C-A 12 115 70 20 17 S08 Cylindrical Carbide 2
VSSD12L090S08-C 12 1.5 90 40 37 S08 Cylindrical Carbide 1
VSSD12L090S08-S 12 11.5 90 16 13.6 S08 Cylindrical Steel 1
(@D VSSD12L090S08-S-A 12 1.5 90 16 13.6 S08 Cylindrical Steel 2
(@ VSSD12L090LS08-C-A 12 115 90 40 37 S08 Cylindrical Carbide 2
(@D VSSD12L090LS08-S-A 12 11.5 90 42 37 S08 Cylindrical Steel 2
VSSD12L110S08-C 12 11.5 110 60 58 S08 Cylindrical Carbide 1
(@D vSSD12L110S08-C-A 12 1.5 110 60 57 S08 Cylindrical Carbide 2
VSSD12L130S08-C 12 115 130 80 78 S08 Cylindrical Carbide 1
(@ vSSD12L.130S08-C-A 12 1.5 130 80 77 S08 Cylindrical Carbide 2
VSSD16L090S10-C 16 15.2 90 40 38 S10 Cylindrical Carbide 1
(@D vSSD16L090S10-C-A 16 15.2 90 40 38 S10 Cylindrical Carbide 2
VSSD16L100S10-S 16 15.2 100 20 18 S10 Cylindrical Steel 1
(@ vSSD16L100S10-S-A 16 15.2 100 20 18 S10 Cylindrical Steel 2
(@& vsSSD16L100LS10-S-A 16 15.2 100 42 38 S10 Cylindrical Steel 2
VSSD16L110S10-C 16 15.2 110 60 58 S10 Cylindrical Carbide 1
(@ vSSD16L110S10-C-A 16 15.2 110 60 58 S10 Cylindrical Carbide 2
VSSD16L130S10-C 16 15.2 130 80 78 s10 Cylindrical Carbide 1
@ vsSD16L130S10-C-A 16 15.2 130 80 78 S10 Cylindrical Carbide 2
VSSD16L150S10-C 16 15.2 150 100 98 S10 Cylindrical Carbide 1
VSSD20L090S12-C 20 18.3 90 40 37 S12 Cylindrical Carbide 1
VSSD20L120S12-S 20 18.3 120 25 205 S12 Cylindrical Steel 1
VSSD20L130S12-C 20 18.3 130 80 77 S12 Cylindrical Carbide 1
VSSD20L200S12-C 20 18.3 200 120 117 S12 Cylindrical Carbide 1
VSSD25L120S15-C 25 23.9 120 60 58 S15 Cylindrical Carbide 1
VSSD25L135515-S 25 23.9 135 35 33 S15 Cylindrical Steel 1
VSSD25L170S15-C 25 23.9 170 100 98 S15 Cylindrical Carbide 1
VSSD25L250515-C 25 23.9 250 150 148 S15 Cylindrical Carbide 1
(@ vSSD32L.100S21-S 32 30 100 35 32 S21 Cylindrical Steel 1
(@ vSSD32L.150521-S 32 30 150 54 50 S21 Cylindrical Steel 1
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VSSD**-W...
Straight neck and weldon shank

[7]
T T ) £
[a) z
G| N ]
Y [a]
CRKS LB
L LBX
- LF .
CRKS = Connection screw size
DCONMS BD LF LBX LB CRKS Shank shape Shank material
VSS050L218W05US 0.500 0.299 2.185 0.174 - S05 Weldon Steel
VSS062L258W06US 0.625 0.366 2.559 0.226 - S06 Weldon Steel
VSS062L258W08US 0.625 0.480 2.559 0.125 - S08 Weldon Steel
VSS075L275W10US 0.750 0.598 2.756 0.131 - S10 Weldon Steel
VSS100L300W12US 1.000 0.720 3.000 0.283 = S12 Weldon Steel
DCONMS BD LF LBX LB CRKS Shank shape Shank material
VSSD12L055W05-S 12 7.6 55 3.8 = S05 Weldon Steel
VSSD16L065W06-S 16 9.6 65 6 - S06 Weldon Steel
VSSD16L065W08-S 16 11.5 65 4 = S08 Weldon Steel
VSSD20L070W10-S 20 15.2 70 4 - S10 Weldon Steel
VSSD25L075W12-S 25 18.3 75 6 - S12 Weldon Steel
VSS...
Straight neck and cylindrical shank
2
i z
m J 8
Oy
CRKS 1< LB N
LBX
CRKS = Connection screw size
DCONMS BD LF LBX LB CRKS Shank shape Shank material
VSS031L250S05US 0.312 0.300 2.500 0.590 0.567 S05 Cylindrical Steel
VSS031L300S05UC 0.312 0.300 3.000 1.000 0.950 S05 Cylindrical Carbide
VSS031L350S05UC 0.312 0.300 3.500 1.500 1.450 S05 Cylindrical Carbide
VSS031L400S05UC 0.312 0.300 4.000 2.000 1.950 S05 Cylindrical Carbide
VSS031L300S05UW 0.312 0.299 3.000 1.000 0.978 S05 Cylindrical Tungsten
VSS031L450S05UW 0.312 0.299 4.500 2.000 1.978 S05 Cylindrical Tungsten
VSS037L300S06US 0.375 0.364 3.000 0.787 0.768 S06 Cylindrical Steel
VSS037L400S06UC 0.375 0.364 4.000 1.250 1.200 S06 Cylindrical Carbide
VSS037L475S06UC 0.375 0.364 4.750 2.000 1.950 S06 Cylindrical Carbide
VSS037L355S06UW 0.375 0.364 3.550 0.750 0.680 S06 Cylindrical Tungsten
VSS050L350S08US 0.500 0.480 3.540 0.630 0.530 S08 Cylindrical Steel
VSS050L400S08UC 0.500 0.480 4.000 1.500 1.400 S08 Cylindrical Carbide
VSS050L550S08UC 0.500 0.480 5.500 2.500 2.450 S08 Cylindrical Carbide
VSS050L425S08UW 0.500 0.480 4.252 0.630 0.594 S08 Cylindrical Tungsten
VSS062L400S10US 0.625 0.598 4.000 0.787 0.744 S10 Cylindrical Steel
VSS062L325S10UC 0.625 0.600 3.250 1.250 1.180 S10 Cylindrical Carbide
VSS062L450S10UC 0.625 0.600 4.500 2.500 2.430 S10 Cylindrical Carbide
VSS062L550S10UC 0.625 0.600 5.500 3.500 3.430 S10 Cylindrical Carbide
VSS062L700S10UC 0.625 0.600 7.000 5.000 4.930 S10 Cylindrical Carbide
VSS075L500S12US 0.750 0.720 5.000 1.000 0.880 S12 Cylindrical Steel
VSS075L400S12UC 0.750 0.720 4.000 1.500 1.430 S12 Cylindrical Carbide
VSS075L550S12UC 0.750 0.720 5.500 3.000 2.930 S12 Cylindrical Carbide
VSS075L800S12UC 0.750 0.720 8.000 4.500 4.430 S12 Cylindrical Carbide
VSS100L537S15US 1.000 0.957 5.375 1.375 1.313 S15 Cylindrical Steel
VSS100L475S15UC 1.000 0.957 4.750 2.375 2.313 S15 Cylindrical Carbide
VSS100L675S15UC 1.000 0.957 6.750 4.000 3.938 S15 Cylindrical Carbide
VSS100L1000S15UC 1.000 0.957 10.000 6.000 5.938 S15 Cylindrical Carbide
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VTSD...
Straight shank and taper neck

‘o

s}

x

@)
DCONMS

BHTA LB
- LBX |
LF ) )
s ' CRKS = Connection screw size
BHTA DCONMS BD LF LBX LB CRKS Shank material
(& VTSD08L080S04-S 87.4° 8 5.8 80 24 - S04 Steel
VTSD12L080S05-S 85° 12 7.6 80 25 - S05 Steel
VTSD12L100S05-S 89° 12 7.6 100 35 29 S05 Steel
VTSD12L110S05-C 89° 12 7.6 110 60 56 S05 Carbide
VTSD12L130S05-C 89° 12 7.6 130 80 77 S05 Carbide
VTSD16L125506-S 85° 16 9.6 125 34 31 S06 Steel
VTSD16L130S08-C 89° 16 11.5 130 80 76.5 S08 Carbide
VTSD16L140S08-S 85° 16 11.5 140 22 19 S08 Steel
VTSD16L150S05-C 89° 16 7.6 150 100 91 S05 Carbide
VTSD16L150S06-C 89° 16 9.6 150 100 94.5 S06 Carbide
VTSD16L150S08-C 89° 16 11.5 150 100 98 S08 Carbide
VTSD16L160S06-S 89° 16 9.6 160 55 46.5 S06 Steel
VTSD16L170S06-C 89° 16 9.6 170 120 116.5 S06 Carbide
VTSD20L140S10-S 85° 20 15.2 140 27.5 - S10 Steel
VTSD20L170S08-C 89° 20 11.5 170 120 112 S08 Carbide
VTSD20L170S08-S 89° 20 1.5 170 80 69.5 S08 Steel
VTSD20L170S10-C 89° 20 15.2 170 120 119 S10 Carbide
VTSD20L190S10-C 89° 20 15.2 190 140 - S10 Carbide
VTSD20L190S10-S 89° 20 15.2 190 80 73 S10 Steel
VTSD20L210S10-C 89° 20 15.2 210 160 - $10 Carbide
VTSD25L160S12-S 85° 25 18.3 160 40 - S12 Steel
VTSD25L170S10-S 85° 25 15.2 170 56 - S10 Steel
VTSD25L180S12-C 89° 25 18.3 180 120 115 S12 Carbide
VTSD25L210S12-S 89° 25 18.3 210 100 94.5 S12 Steel
VTSD25L250512-C 89° 25 18.3 250 140 136.5 S12 Carbide
VTSD32L155515-S 85° 32 23.9 155 45 - S15 Steel
VTSD32L190S12-S 85° 32 18.3 190 80 - S12 Steel
VTSD32L220S15-S 88° 32 23.9 220 100 - S15 Steel
VTSD32L250515-C 89° 32 23.9 250 150 145 S15 Carbide
VTSD32L300S15-C 89° 32 23.9 300 200 198 S15 Carbide
@ vTSD40L150821-S 85° 40 30 150 57 - s21 Steel
VTSD**-W-A...
Straight shank and taper neck with coolant hole
a |||Il Ml i %
_ABHTA
CRKS /" [ LB -
L. LBX _
LF
o . CRKS = Connection screw size
BHTA DCONMS BD LF LBX LB CRKS Shank material
VTSD12L110S06-W-A 89° 12 9.6 110 60 59 S06 Tungsten
VTSD16L170S06-W-A 89° 16 9.6 170 120 116 S06 Tungsten
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VTS...
Tapered neck and cylindrical shank

B
\%
DCONMS

CRKS L BHTA | |
LBX ‘
= = LF
CRKS = Connection screw size
BHTA DCONMS BD LF LBX LB CRKS Material
VTS050L300S05US 85° 0.500 0.300 3.000 1.000 0.930 S05 Steel
VTS050L400S05US 89° 0.500 0.300 4.000 1.500 1.300 S05 Steel
VTS062L500S06US 85° 0.625 0.370 5.000 1.380 1.283 S06 Steel
VTS062L630S06US 89° 0.625 0.364 6.300 2.170 1.750 S06 Steel
VTS062L550S08US 85° 0.625 0.480 5.500 0.870 0.770 S08 Steel
VTS075L650S08US 89° 0.750 0.480 6.500 3.150 2.770 S08 Steel
VTS075L550S10US 85° 0.750 0.598 5.500 0.880 - S10 Steel
VTS100L670S10US 89° 1.000 0.598 6.700 2.295 - S10 Steel
VTS075L750S10US 89° 0.750 0.600 7.500 3.150 2.950 S10 Steel
VTS100L630S12US 89° 1.000 0.720 6.300 1.600 - S12 Steel
VTS100L800S12US 89° 1.000 0.720 8.000 3.750 3.400 S12 Steel
VTS125L600S15US 85° 1.250 0.957 6.000 1.750 1.594 S15 Steel
VTS125L750S12US 89° 1.250 0.720 7.500 3.150 - S12 Steel
VTS037L350S05UC 89° 0.375 0.300 3.500 1.500 - S05 Carbide
VTS050L450S05UC 89° 0.500 0.300 4.500 2.500 2.354 S05 Carbide
VTS062L600S05UC 89° 0.625 0.300 6.000 4.000 3.900 S05 Carbide
VTS050L550S06UC 89° 0.500 0.364 5.500 2.500 2.470 S06 Carbide
VTS062L650S06UC 89° 0.625 0.364 6.500 3.500 3.380 S06 Carbide
VTS062L650S08UC 89° 0.625 0.480 6.500 3.500 3.440 S08 Carbide
VTS075L700S08UC 89° 0.750 0.480 7.000 4.000 3.900 S08 Carbide
VTS075L650S10UC 89° 0.750 0.600 6.500 4.000 - S10 Carbide
VTS075L880S10UC 89° 0.750 0.600 8.800 6.300 6.240 S10 Carbide
VTS100L1000S12UC 89° 1.000 0.720 10.000 5.500 - S12 Carbide
VTS125L1000S15UC 89° 1.250 0.957 10.000 6.000 - S15 Carbide
VTS125L1200S15UC 89° 1.250 0.941 12.000 8.000 - S15 Carbide
VTS075L550S06UW 85° 0.750 0.370 5.500 2.240 - S06 Tungsten
VTS062L670S06UW 89° 0.625 0.364 6.700 2.180 1.770 S06 Tungsten
VTS075L670S08UW 89° 0.750 0.480 6.700 3.150 2.770 S08 Tungsten
VSC...
Straight shank for VST type slotting heads
VSC type 2 VSC-A type 2 @
) o
‘ CRKS S ‘ CRKS Sy
ol | al |
o i
_ LF _ LF
CRKS = Connection screw size
DCONMS BD LF CRKS Air hole Material
VSC095L080S06-C 0.375 0.375 3.150 S06 without Carbide
VSC127L120S08-C-A 0.500 0.500 4.724 S08 with Carbide
DCONMS BD LF CRKS Air hole Shank material
VSC100L100S06-C 10 10 100 S06 without Carbide
VSC120L100S08-C-A 12 12 100 S08 with Carbide

For VSC-C type shank, just VST slotting head is recommended.
If other heads are used on the VSC-C shank, the depth of cut must be smaller than the max. ap in each head.
The VSC-C type shank does not have external clearance, so the shank may interfere with the work piece.
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VSTD...
Straight shank for VTB type T-slotting heads

wn

=

&

. CRKS Q '
A
al |
m
Y
B LF B
CRKS = Connection screw size
DCONMS BD LF CRKS Material
VST031L275S05US 0.312 0.312 2.750 S05 Steel
VST037L325S06US 0.375 0.375 3.250 S06 Steel
VST050L375S08US 0.500 0.500 3.750 S08 Steel
VST062L400S10US 0.625 0.625 4.000 S10 Steel
DCONMS BD LF CRKS Shank material

(@ VSTD06L070S04-S 6 6 70 S04 Steel
VSTD08L070S05-S 8 8 70 S05 Steel
VSTD10L080S06-S 10 10 80 S06 Steel
VSTD12L090S08-S 12 12 90 S08 Steel
VSTD16L100S10-S 16 16 100 S10 Steel

For VSTD type shank, just VTB T-slotting head is recommended.
If other heads are used on the VSTD shank, the depth of cut must be smaller than the max. ap in each head.
The VSTD type shank does not have external clearance, so the shank may interfere with the work piece.

VAD**-M...
TungFlex conversion adaptor

CRKS
n
Q n % E
® ~ 3
Z) Ja
LB
LF . LS
CRKS = Connection screw size
BD DCSFMS LF LS LB CRKS CRKSMS H Shank material
VAD130L016S08-S-M8 11.7 13 16 175 6 S08 M8 11 Steel
VAD130L025S08-S-M8 11.7 13 25 17.5 20 S08 M8 11 Steel
VAD180L020S08-S-M10 11.7 18 20 20 12 S08 M10 13 Steel
VAD180L025S08-S-M10 11.7 18 25 20 15 S08 M10 11 Steel
VAD210L020S08-S-M12 11.7 21 20 20 10 S08 M12 12.75 Steel
VAD210L025S08-S-M12 1.7 21 25 20 13 S08 M12 12.75 Steel
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VER...
Straight neck with ER11/16 collet

CRKS = Connection screw size

SS BD LF CRKS Shank material
VER11AL006S04-S ER11 0.228 0.236 S04 Steel
VER11AL006S05-S ER11 0.311 0.236 S05 Steel
VER11AL020S05-S ER11 0.311 0.787 S05 Steel
VER16AL012S05-S ER11 0.311 0.472 S05 Steel
VER16AL020S05-S ER11 0.311 0.787 S05 Steel
VER16AL010S06-S ER16 0.390 0.394 S05 Steel
VER16AL020S06-S ER16 0.390 0.787 S05 Steel
VER16AL006S08-S ER16 0.457 0.236 S05 Steel
VER16AL020S08-S ER16 0.457 0.787 S05 Steel
I WRENCH
. . Connection .
Appearance Designation S —— Torque (Ib-ft) Applicable head
KEYV-S05 S05 5.16
KEYV-S06 S06 7.38 Sg‘ﬁre
KEYV-S08 S08 11.06 Radius
KEYV-S10 S10 20.65 Drilling
KEYV-512 s12 20.65 Chamfering
Counter boring
KEYV-W20 S15 29.50
—— KEYV-177 S06 7.38 )
v [ 4 L Slotting VST type
KEYV-217 S08 11.06
S08 11.06 )
KEYV-T40L Slotting VST, VTB type
S10 20.65
S05 5.16
KEYV-T20
S06 7.38
KEYV-T25 S06 7.38
Slotting VTB type
KEYV-T30L S08 11.06
S08 11.06
KEYV-T50L
S10 20.65

Note: Wrenches are sold separately.
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Il TORQUE WRENCHES

A Connection TM Head Torque
Appearance Description Stock screw size | description (Igc-]ft)
Q
% TORQUEWRENCH5-50NM9x12 ° - - -
I s
\)
_ TM-WRENCH-6-05 ° S05 5.16
5g VED, VEE
2% o TM-WRENCH-8-06 ° S06 VEE- VEE-R | 7-38
C c % : - -
[Sp ' TM-WRENCH-10-08 ° S08 VEE-C, VEE-A | 1 06
63 ) VRD,
23 S TM-WRENCH-13-10 ° $10 VBD-BG 20.65
= VBE-BGA
s > TM-WRENCH-16-12 ° s12 VDP,VCA | 2065
TM-WRENCH-20-15 ° s15 29.50
8 § TM-WRENCH-4E-05 ° S05 VRB, VRC 5.16
g Qo - TM-WRENCH-5E-06 ° S06 VFX, VBB-BM | 7.38
Lo -
=5 - TM-WRENCH-7E-08 ° S08 VBB-BG 11.06
g - TM-WRENCH-8E-10 ° s10 VORVGC 750,65
o8 TM-WRENCH-9E-12 ° s12 VCW,VCR 50 65
c2
ga )
S | - e - - - - -
g5 . INSERT-TOOL-9X12MM °
83 ~ o
' VTB135 516
BIT-SOCKET-T20-DRIVE ° S05,S06 | VTBI6OW2.00 |
2 VTB165W2.00 |
° VTB160W3.00
§ BIT-SOCKET-T25-DRIVE ° S06 VTB160Wa 00 | 738
o BIT-SOCKET-T30-DRIVE ° S08 VTB165W3.00 | 11.06
S ﬁ BIT-SOCKET-T40-DRIVE 10 | VTB165W4.00 | 11.06,
X l' soc 0 ® S08, S10 VTB195 20.65
S { VST277 11.06
BIT-SOCKET-T50-DRIVE ° S08, S10 VTB225 20,68
VTB250 :

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.
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I PRACTICAL EXAMPLES

Workpiece type

cvJ

Gear

VSSD16L100S10-S (Steel, 20.630")

Shank VSSD12L070S08-C (Carbide, ©0.472")
Head VBD120L09.0-BG-04S08 (20.472") VEE160L12.0C60104S10 (20.630")
Grade AH715 AH715

High carbon steel

Low carbon alloy steel

Clm

Ball Square
Workpiece material
Cutting speed: Vc (sfm) 135 328
ga.g Feed per tooth: fz (ipt) 0.001 0.004
§:§ Depth of cut :ap (in) - 0.394
o g|Width of cut _: ae (in) 0.118 0.004
Coolant Wet Wet
1,500 5,000
= Tool life T 4000 b Tool life
g . g4 .
£ 1,000 3.4 times! £ 2 times!
8 @ 3,000 oo
K K
2 0 £ 2,000 |-
Results g S 000l B
e © 1.000
0 0
TUNGMEISTER Competitor TUNGMEISTER Conventional
The latest wear-resistant PVD grade, AH715 AH715, the latest PVD coating grade improved
provided 3.4 times increase in tool life. With the insert’s wear resistance, providing 2 times
minimal flank wear, as well as less burr formation, increase in tool life.
AH715 could still have continued cutting.
Workpiece type Shaft Rack
Shank VSSD10L075S06-S (Steel, ©0.394") VSSD25L075S12-S (Steel, 20.984")
Head VEH100L15.0R10104S06 (20.394") VEH200L30.0R05104S12 (20.787")
Grade AH715 AH715
1045 4140
[ m . [ Jm .
Square Square
Workpiece material
Cutting speed: Vc (sfm) 328 459
E’E Feed per tooth: fz (ipt) 0.002 0.003
§§ Depth of cut :ap (in) 0.039 0.945
O g|Width of cut : ae (in) 0.236 0.217
Coolant Wet Wet
o o Productivity,
sz g i
SE s E
5 ) Sm
EE £§
o o~
sE sE
Results £= °s
= =

TUNGMEISTER Competitor

VEH milling head enabled the applications of
elevated cutting speed and feed rate thanks
to its excellent anti-vibration design.

TUNGMEISTER Competitor

VEH milling head enabled the use of wider
cutting width (ae), thanks to excellent anti-
vibration design, reducing the number of

passes for improved cycle time.

TUNGMEISTER




Workpiece type

Housing

Machine part

Shank VSTD10L080S06-S (Carbide, 0.349") VSSD16L130S10-C (Carbide, 20.630")
Head VFM160L04.8R04106S06 (20.630") VEH160L24.0R05104S10 (20.630")
Grade AH715 AH715

Low carbon steel 60-40-18

L m

Face mill Square
Workpiece material
Cutting speed: Vc (sfm) 413 328
ga.g Feed per tooth: fz (ipt) 0.005 0.002
§:§ Depth of cut :ap (in) 0.008 0.591
o g|Width of cut _: ae (in) 0.630 0.039
Coolant Wet Wet
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TUNGMEISTER Competitor

With a larger cutting head diameter, VFM
milling head increased radial cutting width
(ae), improving cycle time with reduced
number of passes.

TUNGMEISTER Conventional

AH715, the latest PVD coating grade
improved the insert's wear resistance,
providing 1.4 times increase in tool life
and better surface finish.

Workpiece type

Shaft

Test piece

Shank VER11CL020S05-S (Steel, 20.315") VSSD10L090S06-C (Carbide, ©0.349")
Head VFM120L03.6R02106S05 (20.472") VBO100L15.0R850-5S06 (20.349")
Grade AH715 AH715
1045 1045
= P
Face mill \\ : . Barrel
Workpiece material
Cutting speed: Vc (sfm) 197 984
E’E Feed per tooth: fz (ipt) 0.002 0.001
L‘E:‘é Depth of cut :ap (in) 0.039 0.002
O g|Width of cut : ae (in) 0.236 0.020
Coolant Wet Wet
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TUNGMEISTER Competitor

VFM reduced the number of passes and
vibration thanks to its larger cutting head
diameter. As a result, productivity increased

by 1.9 times.

0
TUNGMEISTER Competitor

Thanks to barrel shape cutting edges suited for
the use on 5-axis machine, VBO head provided

4 times increase in productivity over ball endmill
without compromising surface quality.
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