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TUNGMEISTER

Maximize your endmilling
productivity

(1) Quick change over for reduced tool setup time

TUNGMEISTER Solid carbide endmill

?9 - il?

. \
I % i >
= 1 ® |
~ 1 min. ‘ = 10 min.
Tool setup time is down to 1/10
(with the shank remaining in the spindle) a @

B High accuracy and repeatability

Repeatability and accuracy are maintained due to full contact of both taper and face.
Height: £ 20 ym

~— Run out:
<20 ym

Face O

Taper

(2) Combine various tool holders and cutting heads
to get an optimized tooling solution for your
machining

Heads: square shoulder, ball nose, chamfer, T-slot ...
Shanks: straight, tapered, integrated ER collet ...

TUNGMEISTER




I Combining the milling head and shank

Replacing solid carbide endmill on machining centers

Greater tool diameter —— ﬁ
provides increased
rigidity

TUNGMEISTER

B Application area

6
5
4
3
2

Depth of cut: ap (mm)

TUNGMEISTER Solid carbide endmill

>

Solid carbide endmill

Shank : VSSD25L075S12-S

Head : VEH200L30.0R05104S12 AH715
Workpiece material : S55C / C55 (200HB)

Cutting speed : Ve =75 m/min

Feed per tooth : fz = 0.07 mm/t

Depth of cut rap=1-5mm

Width of cut rae =20 mm

Machine : Vertical M/C, BT50

Overhang 145 mm

Coolant : Dry

Increased tool rigidity for higher productivity.

Replacing solid carbide endmill on Swiss machine

TungMeister enables the use
of greater tool diameter when
compared with using a standard
ER collet of the same size

Increased rigidity ﬁ

TUNGMEISTER

B Application area

TUNGMEISTER M

Square

Width of cut: ae (mm)

(DC/=10/mm)

- N W s~ 00O N

005 0.1 015 02 025 0.3 035 04 045
Feed per revolution: f (mm/rev)

Solid carbide endmill

Shank : VER16AL006S08-S

Head : VEE120L09.0R00-03S08 AH725
Workpiece material : SUS304 / X5CrNi18-9 (160HB)
Cutting speed : Ve = 40 m/min

Feed per revolution : f = 0.05 - 0.45 mm/rev

Depth of cut rap=3mm

Width of cut rae=1-8mm

Machine : Swiss lathe

Overhang 122.5mm

Coolant : Wet

Increased tool size for higher productivity.
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TUNGMEISTER

I Constant and predictable tool life

AH715

1. Resistance to built-up edge
The first choice grade for ISO P, M, / Coating layer to resist built-fp edge
K, and S material group applications.
A nano-multilayered coating grade
consisting of three distinctive layers for
added multifunctionality.

. . 3. Strong coating-substrate adhesion
Slgnlflcant expansion has been / Coating is provided with strong adhesion between the

2. Resistance to wear, oxidation, and fracture

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

made to the square shoulder and coating layer and carbide substrate to prevent coating
. . | i i
chamfering head lineups. delamination

Carbide substrate
Provides a good balance of wear and fracture resistance

B Tool life comparison

Better tool life performance in a wide group of materials.

. Shank VSSD16L100S10-S
Head : VED160L12.0R05-04S10 AH715
AH715 Workpiece material : S55C / C55 (1055)
Cutting speed : Ve = 150 m/min
square  Feed per tooth 1 fz=0.12 mm/t
Conventional Depth of cut rap=5mm
Width of cut rae=1.5mm
L Machine : Vertical M/C, BT40
0 200 400 600

Machining length (m)

B Application range

High
A
AH750
AH71S
g AH725
GHZ730
» High
Toughness

6 TUNGMEISTER



‘ Features and advantages of each TungMeister milling head

| _Im Square shoulder heads

VEH

First choice geometry for square shoulder @
applications

- Variable pitch, variable helix design to eliminate New item Conventional

chatter O O
- Applicable from rough to finish machining

- (@ The new AH715 grade milling heads
incorporate a radius on the cutting edge ends to
eliminate steps on the worked surface

B Practical example

Competitor’s exchangeable head

TUNGMEISTER il able pitoh/heli Shank : VSSD16L100S10-S
= 200 = poo 1 (Variable pitch/hefix) Head : VEH160L24.0R05104510 AH715
g g Workpiece material : S55C / C55 (204HB)
S~ ~ . .
E 180 E 150 [ [ Cutting speed : Ve =140 - 200 m/min

o square  Feed per tooth :fz=0.06 - 0.1 mm/t
=
5 5 Depth of cut rap =16 mm
2 160 2 160 Width of cut ae=4mm
& & Machine : Vertical M/C, BT40
2 140 2 140 Overhang :54 mm
£ £ Coolant : Dry
3 o 3 o
0 0.06 0.08 0.1 0 0.06 0.08 0.1
Feed per tooth: fz (mm/t) Feed per tooth: fz (mm/t)

VEE-C

For increased efficiency in square shoulder applications
- Incorporating two roughing edges provides high efficiency

milling equal to standard roughing endmill Zggzhing Foudhi
. - - — Roughing
- Applicable from rough to finish endmilling edge
B Practical example
14 Shank : VSSD12L070S08-C
12} - Head : VEE120L09.0C40C04S08 AH725
[0] - H inl -
S _ ] 1 Workpiece material : S45C / C45
g £ 10 1.4 times! [ Jm Cutting speed : Ve = 60 m/min
g & 8- square  Feed per tooth : fz = 0.12 mm/t (Competitor: 0.08 mm/t)
% 5 6l , Feed speed 1 Vf = 740 mm/min (Competitor: 530 mm/min)
S Depth of cut rap=8.5mm
% % 4 ’ Width of cut rae=1.9mm
= 2. . Machine : Vertical M/C, HSK A63
0 Overhang 148 mm
Coolant : Dry

TUNGMEISTER Competitor’s solid
carbide endmill TungMeister has minimized vibrations,
allowing increased machining efficiency.

tungaloy.com 7



I UNGMEIS I ER ’ Features and advantages of each TungMeister milling head

m Face milling head

VFM

Features wiper geometry for better surface quality compared
with solid carbide endmills.

- -

TUNGMEISTER Solid carbide endmill

B Practical example 1 (improved surface roughness)

075 Shank : VSSD12L090S08-S
@ ’ M Head : VFM200L06.0R04106S08 AH715
2 Workpiece material : SUS303 / X10CrNiS18-9
‘§§ 05 Cutting speed : Ve = 100 m/min
<} % Facemil €ed per tooth : fz = 0.05 mm/t
3 go5 Depth of cut rap=1mm
g Width of cut 1ae =12 mm
a . Machine : Vertical M/C, BT30
0 , Overhang :30 mm
TUNGMEISTER Competitor Coolant - Wet

B Practical example 2 (improved efficiency in Swiss machines)

4 Shank : VER16AL010S06-S
M Head : VFM160L04.8R04106S06 AH715
% = 3| . Workpiece material : SUS303
% = Cutting speed : Ve =60 m/min
3 % ol ) Facemill F€ed per tooth 1 fz =0.06 mm/t _
% S Feed speed : Vf = 430 mm/min
% % (Competitor: 285 mm/min)
s 1} - Depth of cut rap =0.5mm
= Width of cut : ae = 15 mm (Competitor: 7.5 mm)
0 Machine : Swiss lathe
TUNGMEISTER Competitor solid 8\'6:“3?9 : J/Jf mm (Competitor: 22.5 mm)
carbide endmill oofan e
(612 mm, z =3) With greater tool diameter and optimized overhang,

TungMeister provided better efficiency.

8 TUNGMEISTER



‘ Features and advantages of each TungMeister milling head

(_m Chamfering and spot drilling heads

VCP

: : . I~ 30° 45° 60°
First choice for chamfering applications
Suited for spot drilling process.
B Practical example (chamfering in a single-plunge)
600 Shank VSSD20L120S12-S
5001 ] Tool life Head : VCP200L18.2A45-02812 AH715
5 times! Workpiece material : S50C / C50 (180HB)
’@ 400 |--- ; Cutting speed : Ve = 65 m/min (Competitor: 30 m/min)
K2 Chamferin Feed per tooth : f=0.12 mm/rev (Competitor: 0.1 mm/rev)
© 300} - - ing . : . /
= Spotdrilt Feed speed : Vf = 160 mm/min (Competitor: 60 mm/min)
S 00l Chamfering :0.2mm
o .
= Machine : Lathe
100 |- - Overhang :50 mm
0 I Coolant : Dry
TUNGMEISTER Competitor TungMeister improved efficiency and tool life
(Coated HSS drill) over HSS drills.

VDS

For light cutting

With optimized helical edges and drill point thinning, the dfill Drill point thinning

eliminates burr formation during spot drilling or chamfering.

B Practical example (spot drilling on a long, slender
barstock with only one side chucked)

sEn

Workpiece material : S55C / C55 (204HB)

‘ Shank : VSSD10L075S06-S
Head : VDS100A45-02S06 AH725

e@%/l o Cutting speed : Ve = 140 m/min
2% T ® thmfoing FO€0 PET OOt : 2= 0,02 mm#t
spotdrillt.  Spot depth 12 mm
Machine : Vertical M/C, B50
Coolant : Dry

The competitor drill moved the barstock during
spot drilling and formed burrs, resulting in
unsuccessful spot drilling.

TungMeister generated light cutting action,
providing successful spot drilling.

TUNGMEISTER Competitor spot drill

tungaloy.com 9




I UNGMEIS I ER ‘ Features and advantages of each TungMeister milling head

C m Centering drill head

VDP

Coated cemented carbide head for higher productivity
and longer tool life.

B Practical example

700
600 | : Tool life
— 500 [ 6 times!
8 Shank VSSD12L090S08-S
% 400 - Head : VDP513L07.2A30-02S08 AH725
= 390l Workpiece material : SCM420H / 18CrMo4
g C:m Cutting speed : Ve =90 m/min (Competitor: 30 m/min)
= 200} Center hole Feed per revolution : f = 0.04 mm/rev (Competitor: 0.08 mm/rev)
100 |- Hole depth 10 mm
0 . Machine : Horizontal M/C, BT40
TUNGMEISTER  Competitor Coolant : External
<Jm Barrel heads
VBO, VBL, VBN
The cutting edge incorporates a large radius, which
improves machining efficiency of 3D surfaces.
Tilt angle
|
! VBO VBL VBN
I - Large radius cutting edge reduces the number of tool passes without
| degradation of surface quality, providing high machining efficiency
I Large - The tool tilt angle provides an ideal cutting point for excellent surface finish
| radius edge - 3 types of heads cover a wider range of parts
|
|

B Practical example

12 Productivit Shank : VSSD12L070S08-C
o 14 roductivity, Head : VBO120L19.0R800-5508 AH715
s . Workpiece material : S50C / C50
= E 121 Cutting speed : Ve =200 m/min
3 ‘g T Feed per tooth 1 fz = 0.03 mm/t
Eo 08 : Feed speed : Vf = 796 mm/min (Competitor: 636 mm/min)
% % 0.6} - Depth of cut :ap = 4 mm (Competitor: 2 mm)
2= 04} - Width of cut :ae=0.5mm
= 0.2} - Machine : Vertical M/C, BT30
0 Coolant : Dry
TUNGMEISTER Competitor
(Ball endmill)

10 TUNGMEISTER



‘ Features and advantages of each TungMeister milling head

Jm  Slotting heads

VST, VTB

- Made of coated cemented carbide, the milling head
enables higher cutting speeds and feeds compared
with HSS or brazed carbide tools for improved tool life
and productivity

- Suited for machining DIN471/472 circlip retaining rings
(snap rings)

B Tool life
. Shank : VSTD12L090S08-S
_ Head 1 VST217W2.00R020-4S08 GH730
Can be continued Workpiece material : SCM440 /42CrMo4 (300HB)
GHZ730 » [ﬂm Cutting speed : Ve = 90 m/min
Slotting Feed per tooth : fz = 0.08 mm/t
Depth of cut rap=1.8mm
Conventional Width of cut rae=2mm
(GH130) Machine : Vertical M/C, BT40
0 40 80 120 160 200

Tool life (m)

B Automatic drawing generator system of
customized slotting heads

By entering the required tool information for
each item (e.g. slot width, corner radius), E_—. E
you can create a simplified drawing of the

TungMeister Special T-Slot Head.

For more information

Special items

Special shapes are available on request.

Square shoulder: with customized

tool diameter, radius Hole making: with customized steps

Profiling: with customized 3D profiles

tungaloy.com 11
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TUNGMEISTER Quick Guide

Square, Face ml”, ngh feed % : First choice ¥ : Second choice
. Cutting X .
Application = edge Workpiece material
= length
+-— 0 )
. . ) 3 o
el;lﬁigtr Designation ~ Appearance E’ 2 Tool dia. © = Feature gc?r:?:[rr g
R 55—z 5% LD geometry Sgi M H &
3 c 2
@ L (mm <
First choice for square
0.6 - head, General Corner
VEH... 98-020| 4 0.8XD  Variable helix, Variable adiuis X K Kk % Kk 3¢ 16
pitch
First choice for square
head, General
1.2 - Variable helix, Variable Corner
VEH... —|08-032 4 1.5XD  pitch s X K K % ok 50 17
Long edge type (Max ap =
1.2 ~ 1.5XD)
VEE**-04... Corner
VED**-04.... ————— 05-020 4 0.8XD  General mdivs X % kv Kk ¢ 18
0.6 General Corner
*k _ .0 - .
VEE™I... 1 08-025 4 ,8XD Variable pitch Cr:ad'“S/ * ok ok g ok 5 19
amfered
VEE**-03 _ 7.7 - 3 0.5XD General Corner * * * & % ¥ 19
o 019.7 ’ For key way radius
VEE**A02 — %07 2 omxp Zoned Corner * % 20
o 012 ’ For non-ferrous metal radius
m ok B General Corner
| M VEE**A03... 1 08-020 3  08XD ooe piiing 3k 20
Square
ok B 0.6 -  Anti-chattering/Serrated
VEE**R... — 08-025 4,56 oo cutting edge Chamfered % % * % * Y 21
Anti-chattering/Serrated
- B cutting edge
VED**R... — 08-025 4,56 1.5XD Long edge type (Max ap = Chamfered % % * Y * Y 21
1.2 ~ 1.5XD)
06 - Anti-chattering
VEE**C... —_ 08 - 925 4 : Roughing and Finishing Chamfered % % * Y * Y% 22
0.8XD
’ edge combination
. Corner
VED**-06..., 0.6 -  Small width of cut (ae = :
—— 08-012 6 radius/ % Y ok * * 22
VEE**-06... 0.8XD  0.02XD) Chamfered
kx| ; _ Corner
zgg** ggfg’ ——— % 810 osx@ UXMIMOIOEST gy ¥ v S ok k23
-08/10... : Chamfered
Variable helix, Variable pitch
Small width of cut (ae = c
VED**-07/09... ———— 08-025 7,9  15XD 0.02XD) i b g *x % 23
Long edge type (Max ap =
1.5XD)
VFM... ——— °2° 6 03XD Face miling Comer 4 % k ¥ * ¥ 26
Face mill 025 radius
VEX**-02... — “’;200' 2 0.06XD High feed - * Kk Kk % Kk Kk 27
High High feed
feed  VFX**-04/06... — 012,016 4,6 005xD 19N Tee - *x *x k % kx *k 27

With coolant hole

I Recommended
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PrOfiIing (ba", radius, barrel) % : First choice ¥ : Second choice

Application Workpiece material
No. of g [}
iz Designation ~ Appearance _E’ 2  Tool dia. cutting Feature RIS g
geometry = angle o
S — = edges M H
3 €
o [ (mm)
VBB**-BM... e 28 - 016 2 Economical type 0 * %k ok % Kk Kk 29
High accuracy h7
VBB**-BG... | #8-016 2 For hardenened material 0 * ok ke ok k29
Low cutting force
VBD**-BG... ——— 08-016 2 Helix cutting edge 30 % Kk Kk ¥ Kk Kk 29
Ball VBD**-BG-04... 5 - 320 4 Low cutting force 3088 * * * 4 % % 30
VBE**-BG-04... oo-e Helix cutting edge
High accuracy h7
VBB**-SG... 210 - 20 2 Sphere cutting edge 0 * Kk k5 ok k30
VBE**-BGA... —————  08-020 2 For non-ferrous metal 45 AR ¢ 30
*k_
322**_82'" —_ 210 - 620 2 Economical type 015 % % * % Kk % 32
LR
Radus VRD**-06 ———  08-016 6  Highproductivit 30 %k k Kk K K ¥ 32
TYBe e8-0 High number of cutting edges
VBO... — 1 08-016 4.5 High productive profiling 30 * % * & * ¥ 34
Long edge type
Barrel
_ High productive profiling
VBO... ——— 010-016 4 Short edge type 30 %k Kk Kk % k % 34
Bﬂe VBN... ——— 010-016 6 High productive profiling 35 % % k % *k Y 34
(L::mm VBL... ———  08-016 6 High productive profiling 30 % % % % % Y% 35
ens

I Recommended

tungaloy.com 13



TUNGMEISTER Quick Guide

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

Head

Designation
geometry

VCA**-04/06...

Cm

Chamfering

VCW**-02...
VCR**-02...

Cm I VCP**-02...

Chamfering
Spot drill

C

Center hole

|

Counterboring

VDS...
VDP**-02...

GC**-02...

I Recommended

Slotting

Head

Designation
geometry

VST**-3/4/6...

VST**A45...

Slotting

VTB**-06...

VTB**C15-06...

Center
edge . No..of
Appearance Tool dia. cutting Feature
(Z-feed edges
capability) 9
(mm)
Without 210 - 620 4,6 Chamfering angle: 45°
. R Chamfering angle:45°
Without | 09.8 - 515.7 2 Back chamfering capability
Without 08 - 620 2 Radius chamfering
. Chamfering angle:
With 08 - 920 2 30°, 45°, 60°
Chamfering angle: 45°
With 08 - 016 2 Low cutting force
Helix cutting edge: 10°
With 01.07 - 06.46 2 For center hole
With 07.8 - 016 2 For counterboring
No. of
Appearance Grgove Tool dia.  cutting Feature Edge shape
width
edges
(mm) (mm)
015.7 - . .
0.76 - 10 2277 3,4,6 Slotting Corner radius
017.7, Slotting with
34,55 021.7 3,4 45° chamer Chamfered
2-8 013.5-025 6 T-slotting Corner radius
2 2135 6 Tslotting with 51 tered

45° chamfer

Workpiece material

Helix

0 ok Kk Kk K Kk %
0 ok Kk Kk N ok %
0 ok Kk Kk K Kk %
0 ok Kk Kk K ok %
10 Kk k K K ok ¥
0 ok Kk Kk % %k
10 Kk %k K K ok ¥

Page

37

37

39

39

41

42

¥ : First choice ¥t : Second choice

Workpiece material

Helix
angle

0 Sk Kk %k % k %

0 Sk Kk %k % k %

0 Sk Kk %k % k %

0 ok Kk k % k %

Page
M H

43

44

44

45
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Indexable modular h

ead

Cutting edge

i 1 ()]
Application 2 length
= 0
=)
e':ﬁ?;r Designation Appearance _E) = L?:I o '% Tool family
geometry §+— < © B8  APMX
> = o
[e] = zZ
o o (mm) (mm)
Indexable shoulder
HPAV06-S —_ 01106- 2,3, 4 6 milling cutter
e TUuNeFREc
E[m Indexable high feed
Indexable HXNO2R-S ——  08-016 1,2,4 0.5 milling cutter
modular ADDDFEED
head
TID-S 26.5 - ) Exchangeable head drill
L/D=2 210.9 DRILLMEISTER
Threading
. No. of
ez Designation  Appearance  Feature Hilges cutting Tool dia. ity
geometry edge External
edges
(mm)
VMT***IS Full profile  With 3-6 010-016 Internal 1SO metric
VMT***UN Full profile With  3,4,5 010-016 Internal Unified
%] VMT***W Full profile ~ With 4 210,16 'é‘tema'/ Whitworth
. xternal
Threading
o . ) ) 015.7 - Internal/  60° partial
VTR***IS Partial profile Without 3, 4 0217 External  profile
ek : ) . Internal/  55° partial
VTR***W Partial profile Without 4 021.7 External  profile
Shank
Material
Shank Appearance Carbide
Steel Carbide (with coolant
hole)
Straight [ — v v 4
Taper - — v 4 -
High rigidity shank (straight) G v - -
High rigidity shank (weldon) m v - -
Slotting shank —— 4 4 4
Adapter for TungFlex :EDD / - -
ER collet m‘ v - -

Thread type thread

¥ : First choice Yt : Second choice

Workpiece material

Corner Page
geometry M H

Corner * % * % * K

radius

46

- * % Kk %k Kk %k 438

* % k % Kk kx 50

¥ : First choice Yt : Second choice

Workpiece material

Page
M H

Min.

size

M12X0.75 % * k ¢ Kk ¢ 53
o2t Kk Kk k F K A 53
G1/4 % % *k ¥ % % 54
M20X0.5 k * Kk ¢ k ¢ 54
G4 Kk Kk Kk % k w 54

e | T

hole)

v 57, 58
v 59, 60
- 58
- 59
- 60
- 61
- 61

tungaloy.com
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TUNGMEISTER

B HEADS

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

E[ﬁmﬂ CRKS CRKS &1 o2 4&% V
Square . m o 2 '/z @ é%
IR R 0 -

=] %J;' ot i ﬁ

RE <AP—T)F£J E/‘APMSF 0(2\4 APMX = Max. depth
- > ofcut

Fig. 1 Fig. 2 RS = o sizs.

Designation AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque* Fig.
VEHO080L05.0R00104S05 o 4 41° - 45° 8 7.7 5 - S05 10 KEYV-S05 7 1
VEHO080L05.0R05104S05 [ [ J 4 41° - 45° 8 7.7 5 0.5 S05 10 KEYV-S05 7 1
VEH080L05.0R10104S05 [ J [ J 4 41° - 45° 8 7.7 5) 1 S05 10 KEYV-S05 7 1
VEH100L07.0R10104S05 [ ] 4 41° - 45° 10 7.7 7 1 S05 12.8 KEYV-S05 7 2
VEH100L07.0R00104S06 o 4 41° - 45° 10 9.7 7 - S06 13 KEYV-S06 10 1
VEH100L07.0R05104S06 [ o 4 41° - 45° 10 9.7 7 0.5 S06 13 KEYV-S06 10 1
VEH100L07.0R10104S06 [ J [ J 4 41° - 45° 10 9.7 7 1 S06 13 KEYV-S06 10 1
VEH120L09.0R10104S06 [ J 4 41° - 45° 12 9.3 9 1 S06 14.3  KEYV-S06 10 2
VEH120L09.0R00104S08 o 4 41° - 45° 12 1.7 9 - S08 16.5 KEYV-S08 15 1
VEH120L09.0R05104S08 [ ] [ J 4 41° - 45° 12 1.7 9 0.5 S08 16.5 KEYV-S08 15 1
VEH120L09.0R10104S08 [ J [ J 4 41° - 45° 12 1.7 9 1 S08 16.5 KEYV-S08 15 1
VEH160L12.0R10104S08 [ ] 4 41° - 45° 16 1.7 12 1 S08 20 KEYV-S08 15 2
VEH160L12.0R00104S10 o 4 41° - 45° 16 15.3 12 - S10 20.5 KEYV-S10 28 1
VEH160L12.0R05104S10 [ ] [ J 4 41° - 45° 16 15.3 12 0.5 S10 20.5 KEYV-S10 28 1
VEH160L12.0R10104S10 [ ] [ 4 41° - 45° 16 15:3 12 1 S10 20.5 KEYV-S10 28 1
VEH200L15.0R00104S12 [ ] 4 41° - 45° 20 18.3 15 - S12 25.5 KEYV-S12 28 1
VEH200L15.0R05104S12 [ J o 4 41° - 45° 20 18.3 15 0.5 S12 255 KEYV-S12 28 1
VEH200L15.0R10104512 o [ J 4 41° - 45° 20 18.3 15 1 S12 255 KEYV-S12 28 1
VEH250L.22.0R00104S15 [ J 4 41° - 45° 25 23.9 22 - S15 37 KEYV-W20 40 1
VEH250L22.0R05104S15 [ ] 4 41° - 45° 25 23.9 22 0.5 S15 37 KEYV-W20 40 1
VEH250L22.0R10104S15 [ ] 4 41° - 45° 25 23.9 22 1 S15 37 KEYV-W20 40 1

Torque*: Recommended clamping torque (N-m) @: New product
2 pieces per package @®: Line up
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VEH...
4 flute, roughing - finishing, long edge, variable helix and pitch

[ m CRKS

Square E ’é ’é%
©
: B
o1 #0203 % a4 é;’\élé:g::ng;?;: :(f:rcel:ls size
Designation 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 [ J 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 [ J 4 41° - 45° 12 1.7 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 [ J 4 41° - 45° 16 15.3 24 1 S10 33.5 KEYV-S10 28
VEH200L30.0R05104S512 [ ] 4 41° - 45° 20 18.45 30 0.5 S12 41 KEYV-S12 28
VEH200L30.0R10104S12 [ J 4 41° - 45° 20 18.45 30 1 S12 41 KEYV-S12 28
VEH250L.37.0R05104S15 [ ] 4 41° - 45° 25 23.9 37 0.5 S15 52.5 KEYV-W20 40
VEH250L37.0R10104S15 [ J 4 41° - 45° 25 23.9 37 1 S15 52.5 KEYV-W20 40
VEH320L38.0R00104S21 [ ] 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
Torque*: Recommended clamping torque (N-m) @ : Line up

VEHO080 ~ VEH160: 2 pieces per package
VEH200 ~ VEH320: 1 piece per package
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VEE**-04..., VED**-04...
4 flute, roughing - finishing, general

[ m RE CRKS RE CRKS YO 4

Square - \% L 2 -~ g‘ = = ¢
=tt - [t
[a] O o o <
| APMX = L v =
L LF
. . e LF | APMX = Max. depth of cut

Fig. 1 Fig. 2 CRKS = Connection screw size

Designation AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench  Torque* Fig.
VEEO050L04.0R05-04S04 [ J [ ] 4 45° 5 6 4 0.5 S04 8.5 KEYV-S05 4 1
VEEO060L04.0R05-04S04 [ J [ J 4 45° 6 5.8 4 0.5 S04 8.5 KEYV-S05 4 2
VEEO060L05.0R00-04S05 [ J [ ] 4 45° 6 8 5 - S05 10 KEYV-S05 7 1
VEEO080L05.0R00-04S05 [ J [ J 4 45° 8 7.7 5 - S05 10 KEYV-S05 7 2
VEDO080L05.0R05-04S05 o [ ] 4 30° 8 7.7 5 0.5 S05 10 KEYV-S05 7 2
VEDO080L05.0R10-04S05 [ J [ J 4 30° 8 7.7 5 1 S05 10 KEYV-S05 7 2
VEDO080L05.0R15-04S05 o [ ] 4 30° 8 7.7 5 15 S05 10 KEYV-S05 7 2
VEE100L07.0R00-04S06 [ J [ J 4 45° 10 9.7 7 - S06 13 KEYV-S06 10 2
VED100L07.0R05-04S06 o [ ] 4 30° 10 9.7 7 0.5 S06 13 KEYV-S06 10 2
VEE100L07.0R05-04S06 [ J [ J 4 45° 10 9.7 7 0.5 S06 13 KEYV-S06 10 2
VED100L07.0R10-04S06 [ J [ ] 4 30° 10 9.7 7 1 S06 13 KEYV-S06 10 2
VEE100L07.0R10-04S06 [ J [ J 4 45° 10 9.7 7 1 S06 13 KEYV-S06 10 2
VEE120L09.0R00-04S08 [ J [ ] 4 45° 12 11.7 9 - S08 16.5 KEYV-S08 15 2
VED120L09.0R05-04S08 [ ] [ J 4 30° 12 11.7 9 0.5 S08 16.5 KEYV-S08 15 2
VEE120L09.0R05-04S08 [ J [ ] 4 45° 12 11.7 9 0.5 S08 16.5 KEYV-S08 15 2
VED120L09.0R10-04S08 [ J [ J 4 30° 12 11.7 9 1 S08 16.5 KEYV-S08 15 2
VEE120L09.0R10-04S08 [ J [ ] 4 45° 12 11.7 9 1 S08 16.5 KEYV-S08 15 2
VEE160L12.0R00-04S10 [ J [ J 4 45° 16 15.3 12 - S10 20.5 KEYV-S10 28 2
VED160L12.0R05-04S10 [ J [ ] 4 30° 16 15.3 12 0.5 S10 20.5 KEYV-S10 28 2
VEE160L12.0R05-04S10 [ J [ J 4 45° 16 15.3 12 0.5 S10 20.5 KEYV-S10 28 2
VED160L12.0R10-04S10 [ J [ ] 4 30° 16 156.3 12 1 S10 20.5 KEYV-S10 28 2
VEE160L12.0R10-04S10 [ J [ J 4 45° 16 15.3 12 1 S10 20.5 KEYV-S10 28 2
VED160L12.0R15-04S10 o [ ] 4 30° 16 15.3 12 15 S10 20.5 KEYV-S10 28 2
VEE160L12.0R15-04S10 [ J [ J 4 45° 16 15.3 12 15 S10 20.5 KEYV-S10 28 2
VED160L12.0R20-04S10 [ J [ ] 4 30° 16 15.3 12 2 S10 20.5 KEYV-S10 28 2
VEE160L12.0R20-04S10 [ J [ J 4 45° 16 15.3 12 2 S10 20.5 KEYV-S10 28 2
VED160L12.0R30-04S10 [ J [ 4 30° 16 15.3 12 3 S10 20.5 KEYV-S10 28 2
VEE160L12.0R30-04S10 [ J [ J 4 45° 16 15.3 12 3 S10 20.5 KEYV-S10 28 2
VED160L12.0R40-04S10 [ J [ ] 4 30° 16 15.3 12 4 S10 20.5 KEYV-S10 28 2
VEE160L12.0R40-04S10 [ ] [ J 4 45° 16 15.3 12 4 S10 20.5 KEYV-S10 28 2
VEE200L15.0R00-04S12 [ J [ ] 4 45° 20 18.3 15 - S12 25.5 KEYV-S12 28 2
VED200L15.0R05-04S12 [ J [ J 4 30° 20 18.3 15 0.5 S12 25.5 KEYV-S12 28 2
VED200L15.0R10-04S12 [ J [ ] 4 30° 20 18.3 15 1 S12 25.5 KEYV-S12 28 2
VED200L15.0R20-04S12 [ J [ 4 30° 20 18.3 15 2 S12 25.5 KEYV-S12 28 2
VED200L15.0R30-04S12 [ J [ ] 4 30° 20 18.3 15 3 S12 25.5 KEYV-S12 28 2

Torque*: Recommended clamping torque (N-m) @®: New product
Fig. 1**: Avoid interference with workpiece when using this cutting head. @®: Line up
The shank diameter is larger than the cutter diameter when

assembled.
2 pieces per package
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VEE**-I...
4 flute, roughing - finishing, variable pitch

T a4
Square 2 —W) ¢
=8 T
=
RE, CHW,
APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX RE CHW CRKS LF Wrench Torque*
VEE080L05.0C30104S05 [ ] 4 38° 8 7.7 5 - 0.3 S05 10 KEYV-S05 7
VEE100L07.0C40104S06 [ ] 4 38° 10 9.7 7 - 0.4 S06 13 KEYV-S06 10
VEE120L09.0C50104S08 [ J [ ] 4 38° 12 11.7 9 - 0.5 S08 16.5 KEYV-S08 15
VEE160L12.0C60104S10 [ J [ ] 4 38° 16 15.3 12 - 0.6 S10 20.5 KEYV-S10 28
VEE200L15.0C60104S12 [ ] 4 38° 20 18.3 15 - 0.6 S12 25.5 KEYV-S12 28
VEE250L22.0C60104S15 [ ] 4 38° 25 23.9 22 - 0.6 S15 37 KEYV-W20 40
VEE250L22.0R00104315 [ ] 4 38° 25 23.9 22 - - S15 37 KEYV-W20 40
VEE250L22.0R05104S15 [ J [ ] 4 38° 25 23.9 22 0.5 - S15 37 KEYV-W20 40
VEE250L22.0R10104S15 [ ] 4 38° 25 23.9 22 1 - S5 37 KEYV-W20 40
VEE250L22.0R20104S15 [ ] 4 38° 25 23.9 22 2 - S15 37 KEYV-W20 40
VEE250L22.0R30104315 [ ] 4 38° 25 23.9 22 3 - S15 37 KEYV-W20 40
Torque*: Recommended clamping torque (N-m) @: New product
VEEO080 ~ VEE200: 2 pieces per package @®: Line up

VEE250: 1 piece per package

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

[ m &E~ CRKS ta 4 4
Square o [ g A 7V %
S RSN E -
3 =
APMX
LF APMX = Max. depth of cut ;
- > CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VEEO77L04.0R02-03S05 [ J 3 38° 7.7 7.7 4 0.2 S05 10 KEYV-S05 7
VEEO080L05.0R00-03S05 [ J 3 45° 8 7.7 5 - S05 10 KEYV-S05 7
VEEO097L05.0R03-03S06 ([} 3 38° 9.7 9.7 5 0.3 S06 13 KEYV-S06 10
VEE100L07.0R00-03S06 (] 3 45° 10 9.7 7 - S06 13 KEYV-S06 10
VEE117L07.0R03-03S08 [ J ([ J 3 38° 11.7 1.7 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 o ([} 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 255 KEYV-S12 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package
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VEE**A02...
2 flute, roughing - finishing, for non-ferrous metal, general

[ Im

by

Square ¥ nh =
E T
= }1 7} o
&) <~
a v m
APMX = Max. depth of cut
CRKS = Connection screw size
Designation kKs15F NOF  FHA [ DCSFMS APMX RE CRKS LF  Wrench  Torque*
VEE100L07.0R05A02S06 [ ] 2 45° 10 9.7 7 0.5 S06 13 KEYV-S06 10
VEE100L07.0R10A02S06 [ J 2 45° 10 9.7 7 1 S06 13 KEYV-S06 10
VEE120L09.0R05A02S08 [ ] 2 45° 12 11.7 9 0.5 S08 16.5 KEYV-S08 15
Torque*: Recommended clamping torque (N-m) @ : Line up

2 pieces per package

VEE**A03...
3 flute, roughing - finishing, for non-ferrous metal, general

[ m RE CRKS 4&%

Square 0l =

33 N -

(e} nd

T LAPMX
LF APMX = Max. depth of cut
-~ = CRKS = Connection screw size
Designation KS15F NOF  FHA [ DCSFMS APMX RE CRKS LF  Wrench  Torque*

VEEO80L05.0R05A03S05 ° 3 45° 8 7.7 5 0.5 S05 10 KEYV-S05 7
VEE100L06.0R05A03S06 [ J 3 45° 10 9.7 6 0.5 S06 13 KEYV-S06 10
VEE100L06.0R10A03S06 [ ] 3 45° 10 9.7 6 1 S06 13 KEYV-S06 10
VEE120L08.0R05A03S08 [ J 3 45° 12 11.7 8 0.5 S08 16.5 KEYV-S08 15
VEE120L08.0R10A03S08 [ ] 3 45° 12 11.7 8 1 S08 16.5 KEYV-S08 15
VEE160L10.0R00A03S10 [ J 3 45° 16 15.3 10 - S10 20.5 KEYV-S10 28
VEE160L10.0R10A03S10 [ ] 3 45° 16 15.3 10 1 S10 20.5 KEYV-S10 28
VEE160L10.0R20A03S10 [ J 3 45° 16 15.3 10 2 S10 20.5 KEYV-S10 28
VEE200L12.0R05A03S12 [ ] 3 45° 20 18.3 12 0.5 S12 255 KEYV-S12 28
VEE200L12.0R10A03S12 [ J 3 45° 20 18.3 12 1 S12 255 KEYV-S12 28
VEE200L12.0R20A03S12 [ ] 3 45° 20 18.3 12 2 S12 255 KEYV-S12 28

Torque*: Recommended clamping torque (N-m) @ : Line up
2 pieces per package
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VEE**R...
4, 5, 6 flute, roughing, serrated cutting edge

[ Im o CRKS / “bhady

Square 4 @ A < RMPX @ yé%
L
n
8 B
Oy =
APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX CHW CRKS LF RMPX Wrench Torque*
VEEO080L05.0C25R04S05 [ ] [ ] 4 45° 8 7.7 5 0.25 S05 10 5° KEYV-S05 7
VEE100L07.0C30R04S06 [ J [ ] 4 45° 10 9.7 7 0.3 S06 13 5° KEYV-S06 10
VEE120L09.0C35R04S08 [ ] [ ] 4 45° 12 11.7 9 0.35 S08 16.5 5° KEYV-S08 15
VEE160L12.0C40R05S10 [ ] [ ] 5 45° 16 15.3 12 0.4 S10 20.5 5° KEYV-S10 28
VEE200L15.0C40R06S12 [ ] 6 45° 20 18.3 15 0.4 S12 255 3° KEYV-S12 28
VEE250L22.0C50R06S15 [ ] 6 45° 25 23.9 22 0.5 S15 37 3° KEYV-W20 40
Torque*: Recommended clamping torque (N-m) @ : Lineup

VEEOQ80 ~ VEE200: 2 pieces per package
VEE250: 1 piece per package

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

[ Jm

Square

Lt
el A=

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

Designation AH725 NOF FHA DCSFMS APMX CHW CRKS LF RMPX Wrench Torque*
VEDO080L12.0C25R04S05 [ 4 46° 8 7.7 12 0.25 S05 18 5 KEYV-S05 7
VED100L15.0C30R04S06 [ ] 4 46° 10 9.6 15 0.3 S06 22 5° KEYV-S06 10
VED120L18.0C35R04S08 [ ] 4 46° 12 11.7 18 0.35 S08 27 5° KEYV-S08 15
VED160L24.0C40R05S10 [ ] 5 40° 16 15.3 24 0.4 S10 33.5 5° KEYV-S10 28
VED200L30.0C40R06S12 [ ] 6 47° 20 18.45 30 0.4 S12 41 3° KEYV-S12 28
VED250L37.0C50106S15 [ ] 6 47° 25 23.9 37 0.5 S15 52.5 3° KEYV-W20 40

Torque*: Recommended clamping torque (N-m) @ : Line up

VEDO80 ~ 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

[ m CRKS e 4 V

Square 3 g = /2 ¢
S N =
; i a 8 [
a (=
CHW APMX
LF APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH725 NOF FHA DCSFMS APMX CHW CRKS LF Wrench Torque*
VEEO080L05.0C30C04S05 [ ] 4 45° 8 7.7 5 0.3 S05 10 KEYV-S05 7
VEE100L07.0C30C04S06 [ J 4 45° 10 9.7 7 0.3 S06 13 KEYV-S06 10
VEE120L09.0C40C04S08 [ ] 4 45° 12 11.7 9 0.4 S08 16.5 KEYV-S08 15
VEE160L12.0C60C04S10 [ J 4 45° 16 15.3 12 0.6 S10 20.5 KEYV-S10 28
VEE200L15.0C60C04S12 [ ] 4 45° 20 18.3 15 0.6 S12 25.5 KEYV-S12 28
VEE250L22.0C60C04S15 [ ] 4 45° 25 23.9 22 0.6 S15 37 KEYV-W20 40
Torque*: Recommended clamping torque (N-m) @ : Lineup

VEEOQ80 ~ VEE200: 2 pieces per package
VEE250: 1 piece per package

VED**-06..., VEE**-06...
6 flute, roughing - finishing, small width of cut

(o e / 4

Square 4 %)
3 = S5t
g8 4
g
Y Y
RE, CHW)
APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH715 AH725 AH750 NOF FHA DCSFMS APMX RE CHW CRKS LF Wrench Torque*
VEEO080L05.0R05-06S05 ([ J 6 45° 8 7.7 5 0.5 - S05 10 KEYV-S05 7
VEEO80L05.0R10-06S05 [} 6 45° 8 7.7 5 1 - S05 10 KEYV-S05 7
VEE080L05.0R15-06S05 o 6 45° 8 7.7 5 1.5 - S05 10 KEYV-S05 7
VEEO080L05.0C10-06S05 [ J 6 50° 8 7.7 5 - 0.1 S05 10 KEYV-S05 7
VEE100L07.0R00-06S06 ([ J 6 45° 10 9.7 7 - - S06 13 KEYV-S06 10
VED100L07.0R05-06S06 [ J 6 30° 10 9.7 7 0.5 - S06 13 KEYV-S06 10
VEE100L07.0R05-06S06 (] o 6 45° 10 9.7 7 0.5 - S06 13 KEYV-S06 10
VED100L07.0R10-06S06 [ J 6 30° 10 9.7 7 1 - S06 13 KEYV-S06 10
VEE100L07.0R10-06S06 [ J 6 45° 10 9.7 7 1 - S06 13 KEYV-S06 10
VED100L07.0R15-06S06 [ J 6 30° 10 9.7 7 1.5 - S06 13 KEYV-S06 10
VEE100L07.0R15-06S06 o 6 45° 10 9.7 7 1.5 - S06 13 KEYV-S06 10
VEE100L07.0C10-06S06 [ J 6 50° 10 9.7 7 - 0.1 S06 13 KEYV-S06 10
VEE120L09.0R00-06S08 ([ J 6 45° 12 1.7 9 - - S08 16.5 KEYV-S08 15
VED120L09.0R05-06S08 [ J 6 30° 12 1.7 9 0.5 - S08 16.5 KEYV-S08 15
VED120L09.0R10-06S08 o 6 30° 12 11.7 9 1 - S08 16.5 KEYV-S08 15
VEE120L09.0R10-06S08 [ J 6 45° 12 1.7 9 1 - S08 16.5 KEYV-S08 15
VEE120L09.0R15-06S08 ([ J 6 45° 12 1.7 9 145 - S08 16.5 KEYV-S08 15
VEE120L09.0C10-06S08 [ ] 6 50° 12 1.7 9 - 0.1 S08 16.5 KEYV-S08 15
Torque*: Recommended clamping torque (N-m) @: New product
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

[ CRKS p e V

=
NS

APMX
[ E—

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

DCes

RE, CHW/

Designation AH715 AH725 AH750 NOF FHA DCSFMS APMX RE CHW CRKS LF Wrench Torque*
VED160L12.0R05-08S10 [ ] 8 30° 16 15.3 12 0.5 - S10 20.5 KEYV-S10 28
VED160L12.0R10-08S10 [ J [ J 8 30° 16 15.3 12 1 b S10 20.5 KEYV-S10 28
VED160L12.0R16-08S10 [ ] 8 30° 16 15.3 12 1.6 - S10 20.5 KEYV-S10 28
VED160L12.0R20-08S10 [ ] 8 30° 16 15.3 12 2 - S10 20.5 KEYV-S10 28
VEE160L12.0C20-08S10 [ ] 8 50° 16 15.3 12 - 0.2 S10 20.5 KEYV-S10 28
VED200L15.0R10-10S12 [ ] 10 30° 20 18.3 15 1 - S12 25,5 KEYV-§12 28
VED200L15.0R20-10S12 [ ] 10 30° 20 18.3 15 2 - S12 255 KEYV-812 28
VEE200L15.0C20-10S12 [ J 10 50° 20 18.3 15 - 0.2 S12 25,5  KEYV-S12 28
VED250L22.0R10-10S15 o 10 30° 25 23.9 22 1 = S15 37 KEYV-W20 40

Torque*: Recommended clamping torque (N-m) @ : Line up

VEE / VED160 - 200: 2 pieces per package
VED250: 1 piece per package

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

[ 1m CRKS

Square

W4

DCSFMS

APMX = Max. depth
of cut

Q1 # 02 # 63 # 04 # &5 # 06 # K7 # 08 # K9 CRKS = Connection
Screw size

Designation AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VEDO080L12.0R05107S05 [ ] 7 34° - 40° 8 7.7 12 0.5 S05 18 KEYV-S05 7
VED100L15.0R05107S06 [ J 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 [ J 9 34° - 40° 16 15.3 24 0.8 S10 33.5 KEYV-S10 28
VED200L30.0R10109S12 [ ] 9 34° - 40° 20 18.45 30 1 S12 41 KEYV-S12 28
VED250L37.0R10109S15 [ ] 9 34° - 40° 25 23.9 37 1 S15 52.5 KEYV-W20 40

Torque*: Recommended clamping torque (N-m) @ : Line up

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

ISO  Workpiece material

Carbon steel
S45C, S55C, etc.
C45, C55, etc.

Alloy steel
. SCM440, SCr420, etc.
42CrMo4, 20Cr4, etc.
Prehardened steel
PX5, NAK8O, etc.

Stainless steel
SUS304, SUS316, etc.

X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron
FC250, FC300, etc.
250, 300, etc., GG250, GG300, etc.

Ductile cast iron
FCD450, etc.
450-10S, etc., GGG450, etc.

Aluminium alloys
Si<13%

Aluminium alloys
Si=13%

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

Heat-resistant alloys
Inconel 718, etc.

Hardened steel
SKD6, SKT4, etc.
55NiCrMoV7, etc.

Hardened steel
SKD11, SKH51, etc.
HS6-5-2, etc.

Cutting
speed
Ve
(m/min)

Hardness

-300HB 80-180

-300HB 60 -140

30 - 40

HRC 60 - 120

-200HB 40 -100

150 - 250

HB 80 - 200

150 - 250

HB 80 - 200

= 200 - 700

o 100 - 300

-40HRC 40-80

-40HRC 20-40

40 - 50

HRC 40-80

50 - 60

HRC 20-60

Feed per tooth: fz (mm/t)

Tool diameter: DC (mm)

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

ISO  Workpiece material

Titanium alloys
Ti-BAI-4V, etc.

S

Heat-resistant alloys
Inconel 718, etc.

Hardened steel
SKD6, SKT4, etc.
55NiCrMoV?7, etc.

Hardened steel
SKD11, SKH51, etc.
HS6-5-2, etc.

Cutting

speed
Hardness Ve
(m/min)

-40HRC 60-120

-40HRC 30-60
40 -50

HRC 80 - 160
50 - 60

HRC 40-90

5 6 8 10 12 16 20 25 32
0.03- 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.1 -
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1 - 0.1 -
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1- 0.1 -
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1 - 0.1 -
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 008- 0.09- 0.1- 0.1 - 0.1 -
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 009- 0.1- 0.1- 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18
0.03- 0.03- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.1-
0.07 0.07 0.09 0.12 0.13 0.15 0.17 0.17 0.18

Feed per tooth: fz (mm/t)
Tool diameter: DC (mm)

8 10 12 16 20 25
0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.1-0.17
0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.1-0.17
0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.1-0.17
0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.1-0.17

Depth Width
of cut of cut
ap ae
(mm) (mm)
0.6x 0.25x
DC DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

0.6 x
DC

0.25 x
DC

Depth Width
of cut of cut
ap ae
(mm) (mm)

0.6 x
DC

0.02 x
DC

0.6 x
DC

0.02 x
DC

0.6 x
DC

0.02 x
DC

0.6 x
DC

0.02 x
DC
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Slotting
VEH, VEE: 3 flutes, VED/VEE: 4 flutes, VEE-A, VEE-I,

VEE-R, VEE-C
(;ut:;ndg Feed per tooth: fz (mm/t) Depth of cut
ISO  Workpiece material Hardness ch Tool diameter: DC (mm) ap
(m/min) 5 6 8 10 12 16 20 25 32 (mm)
Carbon steel
003- 003- 003- 004- 005- 006- 007- 007- 0.07-
S45C, S55C, etc. -300HB 50 - 70 0.5xDC
oty 004 004 004 005 006 008 01 0.1 0.1
Alloy steel
003- 003- 003- 004- 005- 006- 007- 007- 0.07-
. SCM440, SCra20, etc. ~300HB 40 - 80 0.5xDC
TG 004 004 004 005 006 008 0.1 0.1 0.1
Prehardened steel 30-40 40 ;0 003- 003- 003- 004- 005- 006- 007- 007- 007- g pe
PX5, NAKEO, etc. HRC 004 004 004 005 006 008 0.1 01 01 :
Stainless steel
003- 003- 003- 004- 005- 006- 007- 007- 0.07-
SUS304, SUS316, etc. -200HB 30 - 60 0.5xDC
XSO 188 X215 et 004 004 004 005 006 008 01 0.1 0.1
Grey cast iron
150 - 250 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
FC250, FC300, etc. 50 - 120 0.5xDC
. o EE 004 004 004 005 006 008 0.1 0.1 0.1
Ductile cast iron
150 - 250 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
FCD450, etc. 50 - 120 0.5xDC
PN i A HB 004 004 004 005 006 008 0.1 01 01
Aluminium alloys 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
. Si < 13% - 180-400 g4 004 004 005 006 008 01 0.1 0.1 Lt
Aluminium alloys 003- 003- 003- 004- 005- 006- 007- 007- 007-
Si > 13% - 70-200 504 004 004 005 006 008 0.1 0.1 0.1 LBl
Titanium alloys 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
Ti-6AI-4V, eto. -40HRC 20-40 54 g4 004 005 006 008  OA 01 01 0:5XIDC
Heat-resistant alloys 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
Inconel 718, etc. -40HRC 10-20 54 go4 004 005 006 008  0A 01 01 0.5xDC
lardened stecl 40-50 ,c oo 003- 003- 003- 004- 005- 006- 007- 007- 007- oy oo
H vy S HRC 004 004 004 005 006 008 01 0.1 0.1
Hardened steel
50 - 60 003- 003- 003- 004- 005- 006- 007- 007- 0.07-
SO LR, O, HRc  10°30 004 004 004 005 006 008 01 0.1 0.1 Uizl
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B HEADS

VFM...

6 flute, roughing - finishing, for face milling

APMX a
. i CRKS =
Face mill
D
=
Ao %
o 2
RE X LF
APMX = Max. depth of cut
x1 # 62 # &3 # X4 # &5 = o6 CRKS = Connection screw size
Designation 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
Torque*: Recommended clamping torque (N-m) @ : Line up
2 pieces per package
I STANDARD CUTTING CONDITIONS
Face milling
VFM
C;ut;gldg Feed per tooth: fz (mm/t) Depth of Width of
ISO  Workpiece material Hardness ch Tool diameter: DC (mm) cut cut
(m/min) 12 16 20 o5 ap (mm) ae (mm)
Carbon steel
S45C, S55C, etc. - 300 HB 80 - 180 0.08 - 0.13 0.09 - 0.15 0.1-0.17 0.1-0.17 1 0.7 x DC
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. - 300 HB 60 - 140 0.08 - 0.13 0.09 - 0.15 0.1-0.17 0.1-0.17 1 0.7 xDC
42CrMo4, 20Cr4, etc.
PE e s B 30-40HRC  60-120  0.08-043 009-0.15 01-017  0.1-017 1 0.7 xDC

PX5, NAK8O, etc.

Stainless steel
M SUS304, SUS316, etc. - 200 HB 40 - 100 0.08 - 0.13 0.09 - 0.15 0.1-0.17 0.1-0.17 1 0.7 xDC
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron
FC250, FC300, etc. 150 - 250 HB 80 - 200 0.08 -0.13 0.09 - 0.15 0.1-0.17 0.1-0.17 1 0.7 x DC
. 250, 300, etc., GG250, GG300, etc.

Ductile cast iron
FCD450, etc. 150 - 250 HB 80 - 200 0.08-0.13 0.09 - 0.15 0.1-0.17 0.1-0.17 1 0.7 x DC
450-108S, etc., GGG450, etc.

Aluminium alloys

S . 200-700  0.08-043 009-0.15 01-017  0.1-017 1 0.7 xDC
Al @l - 100-300 0.08-043 009-0.15 01-017  0.1-0.17 1 0.7 xDC
Si>13%
i elleys - 40 HRC 40-80 008-013 009-015 041-017  0.1-0.17 1 0.7 xDC
Ti-6Al-4V, etc.
Heat-resistant alloys - 40 HRC 20- 40 008-013 009-015 01-017  0.1-017 1 0.7xDC
Inconel 718, etc.
Hardened steel
SKD6, SKT4, etc. 40-50HRC  40-80 008-013 009-015 01-017  0.1-0.17 1 0.7 xDC
H 55NiCrMoV7, etc.
Hardened steel
SKD11, SKH51, etc. 50-60 HRC  20-60 008-013 009-015 041-017  0.1-0.17 1 0.7 xDC
HS6-5-2, etc.
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Bl HEADS
VEX**-02...
2 flute, roughing

C Jm .

Il
U]
06

High feed /4 (/)‘ ¥
>I 2 W Wjﬂ > <10°
Q )
i RN
o
Y
RE APMX
J’_j LF APMX = Max. depth of cut
- CRKS = Connection screw size
Designation 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 { ] 2 0° 12 11.5 1.0 2.5 S08 111 KEYV-S08 15 0.5-1
VFX160L01.1R30-02S10 ([} 2 0° 16 15.2 1.1 3 S10 13.5 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 @ : Lineup

For VFX head, taper neck shank or Tungsten shank should be recommended.
Torque*: Recommended clamping torque (N-m)
2 pieces per package

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

C m ~KAPR CRKS ~KAPR CRKS i =R

High feed . w‘ ﬁ(/_\ @X_\ 7 o R(ﬁ =
L 1 e e | T e T B e S -|- [T
\ Oy [T RMPX'c—
RE <] LAPMX | o [LAPMX |
e ~ APMX = Max. depth of cut
Fig. 1 Fig. 2 CRKS = Connection screw size
Designation AHT715 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 97° S08 16.5 5°  KEYV-S08 15 0.16-0.67 2
VFX120L0.60R18H04S08 [ J 4 20° 12 11.5 0.6 1.8 97° S08 16.5 5°  KEYV-S08 15 0.16-0.67 1
VFX120L0.65R12E06S08 [ J 6 20° 12 11.5 065 06 97° S08 12 3°  KEYV-S08 15 0.16-0.54 2
VFX160L0.80R22E04S10 [ J 4 20° 16 15.4 0.8 22 9r° S10 205 5°  KEYV-S10 28 02-075 2
VFX160L0.80R22H04S10 [ J 4 20° 16 15.4 0.8 22  9r° S10 20.5 5°  KEYV-S10 28 02-075 1
VFX160L1.05R20E06S10 [ J 6 20° 16 15.4 1.05 1 97° S10 16 3°  KEYV-S10 28 02-065 2
Slot milling is not recommended for workpiece materials such as stainless steel where chips tend to adhere. Also max. ae < 0.4D. @ : Line up

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

Il STANDARD CUTTING CONDITIONS
High feed milling
VEX: 2, 4, 6 flutes

Cutting 210 212 016 220 Width
A A speed Feedper Depthof Feedper Depthof Feedper Depthof Feedper Depthof of cut
ISO  Workpiece material ~ Hardness Ve tooth cut tooth cut tooth cut tooth cut ae
(m/min) fz (mm/t) ap (mm) fz (mm/t) ap (mm) fz (mm/t) ap (mm) fz (mm/t) ap (mm) (mm)
Carbon steel 0.6 X
S45C, S55C, etc. -300HB 100-200 0.3-0.7 0.5 04-0.8 0.5 0.5-0.9 0.75 06-1 1 bC
C45, C55, etc.
Alloy steel 0.6 X
. SCM440, SCr420, etc. -300HB 80-180 0.2-0.6 0.5 0.3-0.7 0.5 0.4-0.8 0.75 0.5-09 1 DC
42CrMo4, 20Cr4, etc.
Prehardened steel 30 - 40 0.6 x
PX5. NAKSO, etc, HRC 80-160 0.2-0.5 0.4 0.2-05 0.4 0.3-0.6 0.5 0.3-0.6 0.75 DC
Stainless steel 0.6 X
M SUS304, SUS316, etc. -200HB 60-100 0.2-0.6 0.4 0.2-0.6 0.4 0.3-0.7 0.5 0.3-0.7 0.75 DC
X5CrNi18-9, X5CrNiMo17-12-2, etc.
Grey cast iron _
FC250, FC300, etc. 150H8250 100-220 0.3-0.7 0.5 0.4-0.8 0.75 0.5-0.9 0.75 06-1 1 ObSCx
250, 300, etc., GG250, GG300, etc.
Ductile cast iron
FCD450, etc. 15°H'BZ50 100-220 02-06 05 03-07 075 04-08 075 05-09 1 o[.)%x
450-108S, etc., GGG450, etc.
i ey -40HRC 40-80 02-05 04  02-05 04 02-06 05 02-06 05 02%%
Ti-6Al-4V, etc. : : : : : : : : : : : : DC
Attt el sty _40HRC 20-40 01-03 03 01-03 03 01-03 04 01-03 04 025x
Inconel 718, etc. DC
Hardened steel
SKDB, SKT4, etc. 43&80 40-80 02-04 03 02-04 03 03-05 04  03-05 04 0'5‘(5:"
55NiCrMoV?7, etc.
H
Hardened steel 50 - 60 0.95 x
SKD11, SKH51, etc. HRC 20-60 0.1-0.2 0.2 0.1-0.2 0.2 0.1-0.3 0.3 0.1-0.3 0.3 'DC
HS6-5-2, etc.

Please note that the feed per tooth should not exceed the maximum feed per tooth for each product.
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Il TOOL GEOMETRY ON PROGRAMMING

When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R =1 mm.
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2).

Amount
overcut

Max. depth

2
RP@G Corner R when

thy = programming

Designation | " af o™ [comer radius| Corr Ruen] Amourtiet | Amoury
APMX (mm) | RE (mm) RPG t1 (mm) t2 (mm)

0.6 2 15 0.55 -

VFX100L00.6R20-02S06 0.6 2 2 0.35 -
0.6 2 25 0.25 0.07

1 25 2 0.55 -

VFX120L01.0R25-02S08 1 2.5 2.5 0.4 -
1 2.5 3 0.3 0.1

1.1 3 2 0.75 -

VFX160L01.1R30-02S10 1.1 3 25 0.65 -
1.1 3 3 0.4 0.15

15 3.3 25 1 -

VFX200L01.5R33-02512 1.5 3.3 3 0.8 -
1.5 3.3 3.5 0.7 0.05

besignation | "ot o™ [comer racius{Cor e Arcuntet [ Ao
APMX (mm) | RE (mm) RPG t1 (mm) t2 (mm)
0.6 1.8 1 0.5 -
VFX120L0.60R18E/H... 0.6 1.8 1.5 0.37 -
0.6 1.8 2 0.3 0.05
0.6 1.2 1 0.45 -
VFX120L0.65R12E06S08 0.6 1.2 1.5 0.35 0.05
0.6 1.2 2 0.2 0.11
0.8 2.2 1.5 0.7 -
VFX160L0.80R22E/H... 0.8 2.2 2 0.55 -
0.8 2.2 2.5 0.45 0.1
1 2 1.5 0.8 -
VFX160L1.05R20E06S10 1 2 2 0.65 -
1 2 2.5 0.5 0.1
*Recommended
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B HEADS

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

CRKS = /= i
( il ol
Ball
= (T 2
n
o (&
Oy
APMX |
|
LF APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH725 NOF FHA DCSFMS APMX CRKS LF Wrench Torque*
VBB080L08.0-BM-02S05 o 2 0° 8 7.6 8 S05 10 KEYV-S05 7
VBB100L10.0-BM-02S06 [ J 2 0° 10 9.5 10 S06 12.4 KEYV-S06 10
VBB120L12.0-BM-02S08 [ J 2 0° 12 115 1.5 S08 15.3 KEYV-S08 15
VBB160L16.0-BM-02S10 [ 2 0° 16 15.2 16 S10 19.1 KEYV-S10 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package

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

Gm CRKS 7~V i

A A
. Wﬁﬂ =
~ =
R — B
o T
\ o
APMX
LF APMX = Max. depth of cut
= = CRKS = Connection screw size
Designation AH750 NOF FHA DCSFMS APMX CRKS LF Wrench Torque*
VBB080L08.0-BG-02S05 o 2 0° 8 7.6 8 S05 10 KEYV-S05 7
VBB100L10.0-BG-02S06 [ J 2 0° 10 9.6 10 S06 12.4 KEYV-S06 10
VBB120L12.0-BG-02S08 [ J 2 0° 12 11.5 12 S08 15.3 KEYV-S08 15
VBB160L16.0-BG-02S10 [ ] 2 0° 16 15.2 16 S10 19.1 KEYV-S10 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package

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

=4

Ball

A

DCes

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

Designation AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VBD080L05.0-BG-02S05 [ J 2 30° 8 7.7 5 3.982" S05 10 KEYV-S05 7
VBD100L07.0-BG-02S06 [ ] 2 30° 10 9.7 7 4.982" S06 13 KEYV-S06 10
VBD120L09.0-BG-02S08 [ J 2 30° 12 11.7 9 5.978% S08 16.5 KEYV-S08 15
VBD160L09.5-BG-02S10 [} 2 30° 16 15.3 9 7.978% S10 20.5 KEYV-S10 28

The tolerance of RE: (1) £ 0.01 (2) + 0.012 @ : Lineup

Torque*: Recommended clamping torque (N-m)
2 pieces per package
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VBD**-BG-04..., VBE**-BG-04...

4 flute, roughing - finishing, helix cutting edge

Clm RE 117°y - CRKS RE CRKS (&= /& Z\
1 RN
Ball 1 4 2 Fooo
213 i g e
0
| W 8 o N Il 8
APMX !
LF APMX
i . APMX = Max. depth of cut
Fig. 1 Fig.2 |< LF » CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*  Fig.
VBE050L04.0-BG-04S04 [ ] 4 38° 5 6 4 2.487" S04 8.5 KEYV-S05 4 1
VBEO060L04.0-BG-04S04 [ ] 4 38° 6 5.8 4 2.987" S04 8.5 KEYV-S05 4 2
VBEO060L05.5-BG-04S05 [ ] 4 38° 6 8 515 2.987" S05 10 KEYV-S05 7 1
VBD080L05.0-BG-04S05 [ J [ J 4 30° 8 7.7 5 3.9820 S05 10 KEYV-S05 7 2
VBD100L07.0-BG-04S06 [ J [ ] 4 30° 10 9.7 7 4.9821" S06 13 KEYV-S06 10 2
VBD120L09.0-BG-04S08 [ ] 4 30° 12 11.7 9 5.978? S08 16.5 KEYV-S08 15 2
VBD160L12.0-BG-04S10 [ J [ ] 4 30° 16 15.3 12 7.978% S10 20.5 KEYV-S10 28 2
VBD200L15.0-BG-04S12 [ ] 4 30° 20 18.3 15 9.972% S12 25.5 KEYV-S12 28 2
The tolerance of RE: (1) + 0.01 (2) £ 0.012 (3) + 0.02 @ : Line up
Torque*: Recommended clamping torque (N-m)
VBE050/VBD080 ~ VBD200: 2 pieces per package
VBD250: 1 piece per package
VBB**-SG...
2 flute, roughing - finishing, sphere cutting edge, high accuracy h7

o &=
= =
2 - &
o 7]
o Q
N S L
N
1207 APMX = Max. depth of cut
L LF CRKS = Connection screw size
Designation AH725 NOF FHA DCSFMS APMX CRKS LF Wrench Torque*
VBB100L08.0-SG-02S05 [ J 2 0° 10 7.6 75 S05 10 KEYV-S05 7
VBB120L09.6-SG-02S06 [ J 2 0° 12 9.5 9 S06 11.6 **KEYV-S08 10
VBB160L12.9-SG-02S08 o 2 0° 16 12.2 12 S08 15.4 **KEYV-S10 15
VBB200L16.1-SG-02S10 [ ] 2 0° 20 15.2 15 S10 18.4 KEYV-S10 28
For pull-cutting on the vertical wall @ : Lineup
Torque*: 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
VBE**-BGA...
2 flute, roughing - finishing, for non-ferrous metal, helix cutting edge
C Im RE CRKS = =4y

Ball y 1) A
2 \ =
Gl NI
o
L Oy
APMX
LF APMX = Max. depth of cut
CRKS = Connection screw size
Designation KS15F NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VBE080L05.0-BGA02S05 [ ] 2 45° 8 7.7 5 3.9820 S05 10 KEYV-S05 7
VBE100L07.0-BGA02S06 [ J 2 45° 10 9.7 7 4.9827 S06 13 KEYV-S06 10
VBE120L09.0-BGA02S08 [ ] 2 45° 12 11.7 9 5.987% S08 16.5 KEYV-S08 15
VBE160L12.0-BGA02S10 [ J 2 45° 16 15.3 12 7.978% S10 20.5 KEYV-S10 28
VBE200L15.0-BGA02S12 [ ) 2 45° 20 18.3 15 9.972% S12 2515 KEYV-S12 28
The tolerance of RE: (1) = 0.01 (2) +0.012 @ : Line up

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

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

Cutting Feed per tooth: fz (mm/t) Depth Pick
ISO  Workpiece material Hardness SP‘?: d Tool diameter: DC (mm) Ofa(:;“ f?ffd
(m/min) 5 6 8 10 12 16 20 25 (mm) (mm)
Carbon steel
0.03 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
S45C, S55C, etc. -300HB 100 - 200
C45, C55, etc. 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Alloy steel
0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
. SCM440, SCr420, etc. -300HB 80-180
42CrMod, 20Cr4, eto. 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Prehardened steel 30 - 40 80 - 160 0.03 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
PX5, NAK8O, etc. HRC 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Stainless steel
0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
SUS304, SUS316, etc. -200HB 60 - 100
X5CINi18-9, X5CrNiMo17-12-2, etc. 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Grey cast iron
150 - 250 0.03 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
FC250, FC300, etc. 100 - 220
250, 300, etc., GG250, GG300, etc. HB 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Ductile cast iron
150 - 250 0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
FCD450, etc. 100 - 220
450-108, etc., GGGA50, etc. HB 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Aluminium alloys _ 200 - 700 0.038 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
. Si<13% 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Aluminium alloys _ 100 - 300 0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 04x
Si>13% 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Titanium alloys _40HRC 40-80 0.03 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 0.2x
s Ti-6Al-4V, etc. 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Heat-resistant alloys _40HRC 20-40 0.08 - 0.03 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 02x
Inconel 718, etc. 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
Hardened steel
40 - 50 0.03 - 0.08 - 0.04 - 0.05 - 0.06 - 0.07 - 0.08 - 0.08- 03x 0.2x
SKDB6, SKT4, etc. 40 - 80
H 55NICrMoV7, ete. HRC 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
grdened steel 50-60 oo g 003- 003- 004- 005- 006- 007- 008- 008- 03x 02x
HS6-5-2. etc ete. HRC 0.07 0.07 0.08 0.1 0.11 0.13 0.15 0.15 DC DC
-5-2, etc.
Profiling for semi-finishing and finishing
VBB-BM / BG / SG, VBD-BG, VBE-BGA
Cutting Feed per tooth: fz (mm/t) Depth Pick
ISO  Workpiece material  Hardness SPVe: d Tool diameter: DC (mm) Ofa‘:;'t f%efd
(m/min) 5 6 8 10 12 16 20 25 (mm) (mm)
Carbon steel
0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1 - 0.1x 0.15x
S45C, S55C, etc. -300HB 120 - 250
C45. C55, etc. 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Alloy steel
0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.1x 0.15x
. SCM440, SCr420, etc. -300HB 100 - 220
42CrMod. 20Cr4, eto. 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Prehardened steel 30-40 499.009 0-04- 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.1x 0.15x
PX5, NAKS80, etc. HRC 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Stainless steel
0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.1x 0.15x
SUS304, SUS316, etc. -200HB 80 - 120
XGCINI18.6, XEGrNIMo17-19-2, etc. 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Grey cast iron
150 - 250 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1 - 0.1x 0.15x
FC250, FC300, etc. 120 - 280
. 250, 300, etc., GG250, GG300, etc. HB 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Ductile cast iron
150 - 250 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1 - 0.1- 0.1x 0.15x
FCD450, etc. 120 - 280
450-10S, etc., GGGA50, etc. HB 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Aluminium alloys _ 300 - 1000 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1 - 0.1- 0.1x 0.15x
. Si<13% 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Aluminium alloys _ 150 - 400 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.1x 0.15x
Si=13% 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Titanium alloys 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.08 x 0.1x
Ti-6AI-4V, etc. “40HRC 50-100 5459 o9 011 012 013 016 018 018 DC  DC
Heat-resistant alloys _40HRC 30-50 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.08x 0.1x
Inconel 718, etc. 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Hardened steel
40 - 50 0.04 - 0.04 - 0.06 - 0.07 - 0.08 - 0.09 - 0.1- 0.1- 0.08 x 0.1x
SKD6, SKT4, etc. 50 - 100
H 55NICrMoV7. ete. HRC 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
Gardened steel 50-60 40 go 004- 004- 006- 007- 008- 009- 01-  01- 008x 01x
HS6-5-2 etf:e S HRC 0.09 0.09 0.11 0.12 0.13 0.16 0.18 0.18 DC DC
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B HEADS

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

LR ‘\VKAPR CRKS n ==

DCh9

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

Designation AH725 NOF FHA DCSFMS APMX RE KAPR CRKS LF Wrench Torque*
VRC100L07.0R10-02S06 o 2 15° 10 9.5 7 1 95° S06 12.4 KEYV-S06 10
VRB100L06.0R20-02S06 [ J 2 0° 10 9.2 6 2 97° S06 12.4 KEYV-S06 10
VRB120L05.7R30-02S06 ([ J 2 0° 12 95 5.7 3 97° S06 9.1 **KEYV-S08 10
VRB120L05.4R40-02S06 [ J 2 0° 12 9.5 5.4 4 97° S06 9.1 **KEYV-S08 10
VRB120L06.3R16-02S08 ([} 2 0° 12 11.5 5.9 1.6 97° S08 11.1 KEYV-S08 15
VRB120L06.2R20-02S08 (] 2 0° 12 11.5 6.2 2 97° S08 111 KEYV-S08 15
VRB120L06.1R25-02S08 ([ J 2 0° 12 115 5.8 2.5 97° S08 1.1 KEYV-S08 15
VRB120L06.1R30-02S08 [ J 2 0° 12 11.5 5.7 3 97° S08 1.1 KEYV-S08 15
VRB120L05.9R40-02S08 o 2 0° 12 11.5 515) 4 97° S08 11.1 KEYV-S08 15
VRB160L08.0R50-02S10 (] 2 0° 16 15.2 8 5 97° S10 20.2 KEYV-S10 28
VRB200L11.1R30-02S12 ([ J 2 0° 20 18.3 11 3 97° S12 17 KEYV-S12 28
VRB200L11.5R40-02S12 [ J 2 0° 20 18.3 11.3 4 97° S12 17.3 KEYV-S12 28
VRB200L11.5R50-02S12 ([} 2 0° 20 18.3 11.3 5 97° S12 17.3 KEYV-S12 28
VRB200L11.4R60-02S12 (] 2 0° 20 18.3 11.2 6 97° S12 17.3 KEYV-S12 28
VRB200L11.3R80-02S12 o 2 0° 20 18.3 111 8 97° S12 17.3 KEYV-S12 28
Suitable for contouring operation. @ : Lineup
Torque*: 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
VRD**-06...
6 flute, semi finishing - finishing, helix cutting edge
CRKS a2
Radius <S>
7 %‘ o f )
8
QY
APMX = Max. depth of cut
CRKS = Connection screw size

Designation AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VRDO080L04.0R20-06S05 [ ] 6 30° 8 7.7 4 2 S05 10 KEYV-S05 7
VRD100L05.0R30-06S06 [ J 6 30° 10 9.7 5 3 S06 13 KEYV-S06 10
VRD120L07.0R40-06S08 [ ] 6 30° 12 11.7 7 4 S08 16.5 KEYV-S08 15
VRD160L09.0R50-06S10 [ ] 6 30° 16 15.3 9 5 S10 20.5 KEYV-S10 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package
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I STANDARD CUTTING CONDITIONS

Shoulder milling
VRB, VRC, VRD

(;u‘g;ndg Feed per tooth: fz (mm/t) Depth of  Width of
ISO  Workpiece material Hardness ch Tool diameter: DC (mm) cut cut
(m/min) 8 10 12 16 20 ap (mm)  ae (mm)
Carbon steel
S45C, S55C, etc. -300HB 80-180 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. -300HB 60-140 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC
42CrMo4, 20Cr4, etc.
Prehardened steel 30-40
PX5, NAKSO, etc. HRC 60-120 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC
Stainless steel
SUS304, SUS316, etc. -200HB 40-100 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 06xDC  0.25xDC
X5CrNi18-9, X5CrNiMo17-12-2, etc.
Grey cast iron 150 - 250
FC250, FC300, etc. HB 80-200 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC

250, 300, etc., GG250, GG300, etc.
Ductile cast iron 150 - 250
FCDA450, etc. HB 80-200 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC
450-108, etc., GGG450, etc.

Aluminium alloys

. Si< 13%

Aluminium alloys

= 200-700 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC

= 100-300 0.05-0.09 0.07-0.12 0.08-0.13 0.09-0.15 0.1-0.17 0.6 x DC 0.25 x DC

Si=13%
Titanium alloys -40HRC 40-80 005-0.09 007-012 008-013 009-015 01-017 06xDC  025xDC
s i-B6Al-4V, etc.
et ity alleye “40HRC 20-40 005-009 007-012 008-013 009-015 01-017  06xDC  0.25xDC
Inconel 718, etc.
Hardened steel 40 - 50
SKD6, SKT4, etc. HRG.  40-80 005-009 007-012 008-013 009-0.15 01-017  06xDC  025xDC
H 55NiCrMoV?7, etc.
Hardened steel 50 - 60
SKD11, SKH51, etc. 20-60 0.05-0.09 007-0.12 0.08-013 0.09-0.15 01-017 06xDC  0.25xDC
HS6-5-2 HRC
-5-2, etc.
Slotting
VRB, VRC, VRD
(;utglendg Feed per tooth: fz (mm/t) Depth of cut
ISO  Workpiece material Hardness ch Tool diameter: DC (mm) ap
(m/min) 8 10 12 16 20 (mm)
Carbon steel
S45C, S55C, etc. -300HB 50-70  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. -300HB 40-80  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
42CrMo4, 20Cr4, etc.
Prehardened steel 30 - 40
N e HRG. 40-70  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
Stainless steel
SUS304, SUS316, etc. -200HB 30-60  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
X5CrNi18-9, X5CrNiMo17-12-2, etc.
Grey cast iron 150 - 250
FC250, FC300, etc. g 50-120  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
250, 300, etc., GG250, GG300, etc.
Ductile cast iron 150 - 250
FCD450, etc. l5 > 50-120  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
450-108S, etc., GGG450, etc.
A|urg|in<|u1n; l;I’ons - 130-400 0.03 - 0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
A'“”é'i”:%;i'oys - 70-200 0.03-0.04  004-005  005-0.06  0.06-0.08 0.7 -0.1 0.5xDC
Titanium alloys -40HRC 20-40 003-0.04  004-005  005-0.06  0.06-0.08  0.07-0.1 0.5x DC
i-B6Al-4V, etc.
Heat resistant alloys -40HRC 10-20 0.03-004  004-005  005-0.06  0.06-0.08  0.07-0.1 0.5x DC
nconel 718, etc.
Hardened steel 40 - 50
SKD6, SKT4, etc. HRa  25-60  0.03-0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
H 55NiCrMoV?7, etc.
Hardened steel 50 - 60
SKD11, SKH51, etc. 10-30  0.03 - 0.04 0.04 - 0.05 0.05 - 0.06 0.06 - 0.08 0.07 - 0.1 0.5x DC
HS6-5-2, ete. HRC
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VBO...
4, 5 flute, semi finishing - finishing, long edge, high productive profiling

<Tm . CRKS &
r.o D
Barrel i
O 1 L =
o & 8
v/ AT Ay
RE —r
PRFRAD APMX
LF APMX = Max. depth of cut
o CRKS = Connection screw size
Designation AH715 NOF FHA DCSFMS APMX RE PRFRAD PRFA CRKS LF Wrench Torque*
VBOO080L12.0R900-4S05 ([} 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 1.7 19 2 80 29.3° S08 27 KEYV-S08 15
VBO160L25.0R750-5S10 { ] 5 30° 16 15.3 25 3 75 26.7° S10 335 KEYV-S10 28
Torque*: Recommended clamping torque (N-m) @ : Lineup
2 pieces per package
VBO...
4 flute, semi finishing - finishing, short edge, high productive profiling
< CRKS Z\
A & [%)
Barrel
Rk
o (&)
S y - 8
RE

PRFRAD JAPMX

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

Designation 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 1.7 9 1.2 30 71.6° S08 16.5 KEYV-S08 15
VBO160L13.0R400-4S10 (] 4 30° 16 15.3 13 1.6 40 70.3° S10 20.5 KEYV-S10 28

Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package

VBN...
6 flute, semi finishing - finishing, high productive profiling

C _ CRKS &
Bull nose O‘@ﬂ I
<>I o : \ I 7

RE
PRFRAD APMX = Max. depth of cut
CRKS = Connection screw size
Designation 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
Torque*: Recommended clamping torque (N-m) @ : Line up

2 pieces per package
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VBL...

6 flute, semi finishing - finishing, high productive profiling

(_m LF =0
Lens APMX2 f\IEMX
A

1 8en il

RE A APMX = Max. depth of cut

CRKS = Connection screw size

Designation AH715 NOF FHA [WISINIDCSFMS APMX APMX2 RE BSR CRKS LF  Wrench  Torque*

VBLO080L0.90R160-6S05 [ J 6 30° 8 71 5.5 0.9 0.5 16 S05 10 KEYV-S05 7
VBL100L1.40R200-6S06 [ J 6 30° 10 9.7 7.5 1.42 1 20 S06 13 KEYV-S06 10
VBL120L1.50R240-6S08 [ J 6 30° 12 11.7 9 1.55 1 24 S08 16.5 KEYV-S08 15
VBL160L1.80R320-6S10 ([ J 6 30° 16 15.3 12 1.8 1 32 S10 20.5 KEYV-S10 28

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

I 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).
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I STANDARD CUTTING CONDITIONS

Profiling
VBO, VBN, VBL
Cutti d Feed per tooth: fz (mm/t) ¢ height
. . utting spee - - usp heig
ISO Workpiece material Hardness Ve (m/min) Tool diameter: DC (mm) (mm)
10 12 16
Low carbon steel
S45C, S55C, etc. - 300 HB 100 - 200 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
C45, C55, etc.

High carbon steel

. SCM440, SCr415, etc. - 300 HB 80 - 180 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
42CrMo4, 15Cr3, etc.
Prehardened steel 30 - 40 HRC 80 - 160 0.05- 0.1 0.06 - 0.11 0.07-0.13 0.1

PX5, NAK8O, etc.

Stainless steel
M SUS304, SUS316, etc. - 200 HB 60 - 100 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron

FC250, FC300, etc. 150 - 250 HB 100 - 220 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
. 250, 300, etc.
Ductile cast iron
FCDA400, etc. 150 - 250 HB 100 - 220 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
400-158S, etc.
Aluminium alloys
Si< 13% - 200 - 700 0.05-0.1 0.06 - 0.11 0.07-0.13 0.1
Aluminium alloys
Si =13% - 100 - 300 0.05-0.1 0.06 - 0.11 0.07-0.13 0.1
Titanium alloys
Ti-BAI-4V, etc. - 40 HRC 40-80 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1
Heat-resistant alloys - 40 HRC 20 - 40 0.05- 0.1 0.06 - 0.11 0.07 - 0.13 0.1
Inconel718, etc.
Hardened steel
SKD61, SKT4, etc. - 40-80 0.05-0.1 0.06 - 0.11 0.07-0.13 0.1
H X40CrMoV5-1, 55NiCrMoVe, etc.
Hardened steel
SKD11, SKH, etc. 50 - 60 HRC 20-60 0.05-0.1 0.06 - 0.11 0.07 - 0.13 0.1

X153CrMoV12, HS18-0-1, etc.

EETIPS 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 surfaces to be . . Applicable ranges of tilt angles on workpiece
. . . Designation .
machined have tilt angles within the range Min. Mean Max.
specified in the chart on the right. VBO100L08.0R250-4S06 56° 70.8° 85°
2. Use as a regular tapered ball mill with only VBO-short |  VBO120L09.0R300-4508 58° 71.6° 85°
the nose radius of the tool tip, and not VBO160L13.0R400-4510 56° 70.3° 85°
the radius on the tool side, to be used. VBO100L15.0R850-5S06 20° 27.3° 35°
Please note that the working d|almeter will VBO-long VBO120L19.0R800-5S08 19° 29.3° 40°
be smaller that those of a ball mill of the
. . VBO160L25.0R750-5510 10° 26.7° 43°
same working diameter.
VBN100L13.0R450-6506 0° 15.1° 29°
VBN VBN120L15.0R500-6S08 0° 15.1° 29°
VBN160L18.0R600-6510 0° 15.1° 29°
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B HEADS

VCA**-04/06...

4, 6 flute, chamfering angle: 45°

CIn

N

Chamfering A O
o

4

DCX
A
:
A

APMX
AFNVIA L
45° APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX DC CRKS LF Wrench Torque*
VCA100L04.0A45-04S06 [ ] ([ 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 ([ J 4 0° 12.7 12.7 5.3 1.98 S08 16.5 KEYV-S08 15
VCA160L06.5A45-06S10 ([} o 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 25.5 KEYV-S12 28
Torque*: Recommended clamping torque (N-m) @ : Lineup
2 pieces per package
VCW**-02...
2 flute, chamfering angle: 45°, back chamfering capability
< LF )
Cm o |9 Vg
Chamfering A Q CRKS
A
-4 Bl
3 I 3
APMX 1 CE APMX = M depth of
> = Max. depth of cut
< APMX2 CRKS = Connection screw size
Designation AH715 AH725 NOF FHA DCSFMS APMX APMX2 CF DC CRKS LF Wrench Torque*
VCWO098L04.3A45-02S05 [ J 2 0° 9.8 7.6 4.3 0.9 2.5 1.2 S05 10.8 KEYV-S05 7
VCW118L05.0A45-02S06 [ J [ J 2 0° 11.8 9.3 5 1.2 2 1.2 S06 11.2  **KEYV-S08 10
VCW157L07.1A45-02S08 o 2 0° 15.7 11.5 71 2.2 2 1.5 S08 14 KEYV-S08 15
Available for chamfering of reverse side. @ : Line up
Torque*: 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 4 0
L
Q ] )
o (6]
Oy
APMX = Max. depth of cut
CRKS = Connection screw size
Designation AH725 NOF FHA DCSFMS DC APMX RE CRKS LF Wrench Torque*
VCR080L07.5R10-02S05 ([ J 2 0° 8 7.6 5.8 ie5 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 o 2 0° 10 9.5 5.1 9.5 2.5 S06 12.5 KEYV-S06 10
VCR127L12.0R30-02S08 [ J 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 {5
VCR160L15.0R50-02S10 [ J 2 0° 16 15.2 6.2 15 5 S10 19.1 KEYV-S10 28
VCR200L07.0R60-02512 (] 2 0° 20 18.3 8 7 6 S12 17.4 KEYV-S12 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

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 Ve (m/min) fz (mm/t)
Carbon steel
S45C, S55C, etc. - 300 HB 60 - 100 0.03 - 0.06
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. - 300 HB 50 - 80 0.03 - 0.06
42CrMo4, 20Cr4, etc.
Prehardened steel
PX5. NAKSO, etc. 30 - 40 HRC 40-70 0.03 - 0.06

Stainless steel
M SUS304, SUS316, etc. - 200 HB 30-50 0.03 - 0.06
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron
FC250, FC300, etc. 150 - 250 HB 80-120 0.03 - 0.06
250, 300, etc., GG250, GG300, etc.

Ductile cast iron
FCD450, etc. 150 - 250 HB 80-120 0.03-0.06
450-108S, etc., GGG450, etc.

Aluminium alloys - 100 - 200 0.04 - 0.08

Titanium alloys
Ti-6AI-4V, etc. - 40 HRC 30 - 50 0.025 - 0.05

Heat-resistant alloys - 40 HRC 20 - 40 0.02 - 0.04
Inconel 718, etc.
Hardened steel
SKDB6, SKT4, etc. 40 - 50 HRC 30-50 0.025 - 0.05
H 55NiCrMoV7, etc.

Hardened steel
SKD11, SKH51, etc. 50 - 60 HRC 20 - 40 0.02 - 0.04
HS6-5-2, etc.
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B HEADS

VCP**-02...
2 flute, chamfering angle: 30°, 45°, 60°
KAPR
Cm R i CRKS (o i
Cotan” 5 = ot
<—I D r _ L(}_)
> o
[a)
S CDX’ CDX = Max. hole depth
~ " APMX LF APMX = Max. depth of cut
= | CRKS = Connection screw size

Designation AH715 AH725 SIG NOF FHA DCSFMS APMX CDX CRKS LF DC KAPR Wrench Torque*
VCP100L09.5A30-02S06 ([ ([ 60° 2 0° 10 9.5 8.5 7.5 S06 11.75 1.5 60°  KEYV-S06 10
VCP120L12.0A30-02S08 [ J [ J 60° 2 0° 12 11.5 11 9.2 S08 15.4 1.5 60°  KEYV-S08 15
VCP160L15.0A30-02S10 ([ [ 60° 2 0° 16 15.2 16 12 $10 20.2 2.5 60°  KEYV-S10 28
VCP200L18.2A30-02812 [ ] 60° 2 0° 20 18.3 18.2 15.5 S12 24.7 2.5 60°  KEYV-S12 28
VCP080L07.7A45-02S05 ([ ([ 90° 2 0° 8 7.6 7.5 3.7 S05 9.75 1 45°  KEYV-S05 7
VCP083L07.9A45-02S05 [ J 90° 2 0° 8.3 7.6 7.5 3.8 S05 10 1 45°  KEYV-S05 7
VCP100L09.0A45-02S06 o [ 90° 2 0° 10 9.5 9.5 4.4 S06 11.75 1.5 45°  KEYV-S06 10
VCP104L09.0A45-02S06 ([ 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 5.4 S08 15.4 1.5 45°  KEYV-S08 15
VCP124L12.0A45-02S08 [ J 90° 2 0° 12.4 11.5 11.5 5.6 S08 15.4 1.5 45°  KEYV-S08 15
VCP160L15.0A45-02510 ([ [ 90° 2 0° 16 15.2 15 71 $10 18.8 1.5 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
VCP200L18.2A45-02S12 ([ 90° 2 0° 20 18.3 19.5 9.5 S12 24.7 1.5 45°  KEYV-S12 28
VCP100L09.5A60-02S06 [ J [ J 120° 2 0° 10 9.5 9.5 2.7 S06 12.7 1.5 30°  KEYV-S06 10
VCP120L12.0A60-02S08 ([ J [ J 120° 2 0° 12 1415 11.5 3.3 S08 15.2 15 30° KEYV-S08 15
VCP160L15.5A60-02S10 ([ ] ([ 120° 2 0° 16 15.2 16 4.4 S10 19.9 1.5 30°  KEYV-S10 28
VCP200L14.6A60-02S12 [ J 120° 2 0° 20 183 1465 5.55 S12 21.15 1.5 30°  KEYV-S12 28

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

VDS...
2 flute, chamfering angle: 45°, helix cutting edge

CJm AR CRKS

Chamfering ‘\2 L
Spot drill ) W %)
<4: < 90‘@/ S = =
N =]
- CDX
LF CDX = Max. hole depth
CRKS = Connection screw size
Designation 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 [ J 2 10° 10 9.7 4.4 45° S06 19 KEYV-S06 10
VDS120A45-02S08 [ ] 2 10° 12 11.7 5.4 45° S08 23 KEYV-S08 15
VDS160A45-02S10 [ ] 2 10° 16 15.3 71 45° S10 28 KEYV-S10 28
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package
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I STANDARD CUTTING CONDITIONS

Spot drill
VCP, VDS
. . Cutting speed Feed
ISO Workpiece material Hardness 9 p
Vc (m/min) f (mm/rev)
Carbon steel
S45C, S55C, etc. - 300 HB 60 - 100 0.06 - 0.12
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. - 300 HB 50 - 80 0.06 - 0.12
42CrMo4, 20Cr4, etc.
Prehardened steel 30 - 40 HRC 40-70 0.06 - 0.12

PX5, NAK8O, etc.

Stainless steel
M SUS304, SUS316, etc. - 200 HB 30-50 0.06 - 0.12
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron
FC250, FC300, etc. 150 - 250 HB 80-120 0.06 - 0.12
250, 300, etc., GG250, GG300, etc.

Ductile cast iron
FCD450, etc. 150 - 250 HB 80-120 0.06 - 0.12
450-108S, etc., GGG450, etc.

Aluminium alloys - 100 - 200 0.08 -0.16
Titanium alloys - 40 HRC 30-50 0.05- 0.1
Ti-6AI-4V, etc. : )
Heat-resistant alloys _40 HRC 20 - 40 0.04 - 0.08
Inconel 718, etc.
Hardened steel
SKDB6, SKT4, etc. 40 - 50 HRC 30-50 0.05 - 0.1
H 55NiCrMoV7, etc.
Hardened steel
SKD11, SKH51, etc. 50 - 60 HRC 20-40 0.04 - 0.08
HS6-5-2, etc.
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B HEADS

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

CJm e CRKS

Center hole LU _

y

120°
DC=0.02
g‘
DCSFMS
C2
r’ DG:0.02
=
=
=y
By
P
[92]

60° g
CE 1200
Fig.1 Type A Fig. 2 Type B CRKS = Connection screw size
Designation 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 29 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 o 2 0° 412 = 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 o 2 0° 4.09 8.56 12.7 5.6 S08 23 KEYV-S08 15 2
VDP509L6.89B30-02S512 [} 2 0° 5.09 10.69 18.45 6.9 S12 25.5 KEYV-S12 28 2
VDP641L8.63B30-02S12 o 2 0° 6.41 13.29 20 8.6 S12 25.5 KEYV-S12 28 2
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package

I STANDARD CUTTING CONDITIONS

Center drill
VDP

Cutting speed Feed : f (mm/rev)
Vc (m/min) VDP107 VDP165 VDP2 VDP3 VDP4 VDP5 VDP6

ISO  Workpiece material Hardness

Carbon steel

S45C, S55C, etc. - 300 HB 40 - 80 0.02-0.04 0.025-0.05 0.025-0.05 0.04-0.08 0.05-0.1 0.05 - 0.1 0.06 - 0.12
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. - 300 HB 30-50 0.02-0.04 0.025-0.05 0.025-0.05 0.04-0.08 0.05-0.1 0.05 - 01 0.06 - 0.12

42CrMo4, 20Cr4, etc.

Prehardened steel
PX5, NAKSO, etc, 30 - 40 HRC 20-30 0.02-0.04 0.025-0.05 0.025-0.05 0.04-0.08 0.05-0.1 0.05- 041 0.06 - 0.12
Stainless steel
SUS304, SUS316, etc. - 200 HB 15-25 0.015-0.03 0.02-0.04 0.02-0.04 0.04-0.08 0.05-0.1 0.05 - 0.1 0.06 - 0.12
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast iron
FC250, FC300, etc. 150-250HB 60 - 100 0.02-0.04 0.025-0.05 0.025-0.05 0.05-0.09 0.07-0.012 0.07-012 0.12-0.18
. 250, 300, etc., GG250, GG300, etc.

Ductile cast iron
FCD450, etc. 150 - 250 HB 60 - 100 0.02-0.04 0.025-0.05 0.025-0.05 0.04-0.08 0.05-0. 0.05- 0.1 0.1-0.15
450-108S, etc., GGG450, etc.

Titanium alloys

) - 40 HRC 15-25 0.01-0.02 0.01-0.02 0.015-0.03 0.04-0.07 0.04-0.07 0.04-0.07 0.04-0.07
Ti-6Al-4V, etc.

S

Heat-resistant alloys - 40 HRC 10 - 20 001-002 001-002 0015-003 003-0.06 003-006 003-006 0.03-0.06
Inconel 718, etc.
Hardened steel
SKD6, SKT4, etc. 40-50HRC ~ 15-25 . . = 004-007 004-007 004-007 0.04-007
H 55NiCrMoV7, etc.

Hardened steel
SKD11, SKH51, etc. 50 - 60 HRC 10-20 - - - 0.03-0.06 0.03-0.06 0.03-0.06 0.03-0.06
HS6-5-2, etc.
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B HEADS

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

[ Im ﬂ]‘s\ CRKS =

Counterboring %)
H: g ﬁ =
5 _
8 &8
Oy
Re /1 APMX ‘
E— APMX = Max. depth of cut
=t LF = CRKS = Connection screw size
Designation AH725 NOF FHA DCSFMS APMX RE CRKS LF Wrench Torque*
VGC078L08.0R02-02S05 [ ] 2 10° 7.8 7.6 8 0.2 S05 10 KEYV-S05 7
VGC080L08.0R04-02S05 [ J 2 10° 8 7.6 8 0.4 S05 10 KEYV-S05 7
VGC080L08.0R10-02S05 [ ] 2 10° 8 7.6 8 1 S05 10 KEYV-S05 7
VGC080L08.0R20-02S05 [ J 2 10° 8 7.6 8 2 S05 10 KEYV-S05 7
VGC098L09.0R03-02S06 [ ] 2 10° 9.8 9.5 9.5 0.3 S06 12.4 KEYV-S06 10
VGC100L09.0R04-02S06 [ J 2 10° 10 9.5 9.5 0.4 S06 12.4 KEYV-S06 10
VGC100L09.0R10-02S06 [ ] 2 10° 10 9.5 9.5 1 S06 12.4 KEYV-S06 10
VGC100L09.0R20-02S06 [ J 2 10° 10 9.5 9.5 2 S06 12.4 KEYV-S06 10
VGC120L10.0R04-02S08 [ ] 2 10° 12 1.5 10 0.4 S08 14.2 KEYV-S08 15
VGC120L10.0R10-02S08 [ ] 2 10° 12 11.5 10 1 S08 14.2 KEYV-S08 15
VGC120L10.0R20-02S08 [ ] 2 10° 12 11.5 10 2 S08 14.2 KEYV-S08 15
VGC160L15.0R04-02S10 [ ] 2 10° 16 15.2 15 0.4 S10 19 KEYV-S10 28
VGC160L15.0R08-02S10 [ ] 2 10° 16 15.2 15 0.8 S10 19 KEYV-S10 28
Can drill with step feed @ : Lineup
Torque*: Recommended clamping torque (N-m)
2 pieces per package
Il STANDARD CUTTING CONDITIONS
Counterboring
VGC
. . ttin F r tooth
ISO Workpiece material Hardness Cutting sp.eed eed per too
Vc (m/min) fz (mm/t)
Carbon steel
S45C, S55C, etc. - 300 HB 40 - 80 0.04 - 0.08
C45, C55, etc.
Alloy steel
. SCM440, SCr420, etc. - 300 HB 30-50 0.04 - 0.08
42CrMod4, 20Cr4, etc.
Prehardened steel 30 - 40 HRC 20-30 0.04-0.08

PX5, NAK8O0, etc.

Stainless steel
M SUS304, SUS316, etc. - 200 HB 15-25 0.04 - 0.08
X5CrNi18-9, X5CrNiMo17-12-2, etc.
Grey cast iron
FC250, FC300, etc. 150 - 250 HB 60 - 100 0.05-0.09
. 250, 300, etc., GG250, GG300, etc.
Ductile cast iron
FCD450, etc. 150 - 250 HB 60 - 100 0.04 - 0.08
450-108S, etc., GGG450, etc.

Titanium alloys
Ti-6AI-4V, etc. - 40 HRC 15-25 0.04 - 0.07

Heat-resistant alloys - 40 HRC 10-20 0.03 - 0.06
Inconel 718, etc.
Hardened steel
SKD6, SKT4, etc. 40 - 50 HRC 15-25 0.04 - 0.07
H 55NiCrMoV7, etc.
Hardened steel
SKD11, SKH51, etc. 50 - 60 HRC 10 - 20 0.03 - 0.06
HS6-5-2, etc.

When drilling, pecking operation should be applied with the depth of 0.3 - 0.5 mm per step.
Apply the same cutting conditions as the VEE type head when conducting shoulder milling or slotting operations.
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B HEADS

VST**-3/4/6...
3, 4, 6 flute, for slotting

CW <1 mm CW=1.2mm I:7
Slotting CRKS

x i

3 ,

' low i =4 vsT277
~— CW, - 8 C-I;{-KS = Connection screw size
Designation GH730 NOF FHA RE CRKS CDX Wrench Torque*
VST157W1.50R010-3S06 ) 3 0 15.7 15 0.1 S06 2.8 KEYV-T20 10
VST157W1.57R020-3S06 ) 3 0° 15.7 1.57 0.2 S06 2.8 KEYV-T20 10
VST157W2.00R020-3S06 ) 3 0° 15.7 2 0.2 S06 2.8 KEYV-T20 10
VST157W2.39R020-3S06 ® 3 0 15.7 2.39 0.2 S06 2.8 KEYV-T20 10
VST157W2.50R020-3S06 ) 3 0° 15.7 25 0.2 S06 2.8 KEYV-T20 10
VST157W3.00R020-3S06 ) 3 0 15.7 3 0.2 S06 2.8 KEYV-T25 10
VST177W1.20R005-3S06 ) 3 0° 17.7 7.2V 0.05 S06 3.8 KEYV-T20 10
VST177W1.40R005-3S06 ) 3 0 17.7 1.4 0.05 S06 3.8 KEYV-T20 10
VST177W1.50R010-3S06 ) 3 0° 17.7 1.5 0.1 S06 3.8 KEYV-T20 10
VST177W1.57R020-3S06 ® 3 0° 17.7 1.57 0.2 S06 3.8 KEYV-T20 10
VST177W1.70R005-3S06 ) 3 0 17.7 .7V 0.05 S06 3.8 KEYV-T20 10
VST177W2.00R020-3S06 ) 3 0 17.7 2 0.2 S06 3.8 KEYV-T20 10
VST177W2.50R020-3S06 ) 3 0° 17.7 25 0.2 S06 3.8 KEYV-T20 10
VST177W3.00R020-3S06 ) 3 0 17.7 3 0.2 S06 3.8 KEYV-T25 10
VST217W0.76R000-4S08 ) 4 0° 21.7 0.76" s S08 15 KEYV-T25 15
VST217W0.96R000-4S08 ) 4 0 21.7 0.96" - S08 1.9 KEYV-T25 15
VST217W1.00R005-4S08 ) 4 0° 21.7 1 0.05 S08 2 KEYV-T25 15
VST217W1.20R005-4S08 ® 4 0° 21.7 1.20 0.05 S08 45 KEYV-T25 15
VST217W1.40R005-4S08 ) 4 0° 21.7 1.4 0.05 S08 4.5 KEYV-T25 15
VST217W1.57R000-4S08 ) 4 0 21.7 1,57 - S08 4.5 KEYV-T25 15
VST217W1.70R010-4S08 ® 4 0° 21.7 170 0.1 S08 45 KEYV-T25 15
VST217W1.95R020-4S08 ® 4 0° 21.7 1.95" 0.2 S08 45 KEYV-T25 15
VST217W2.00R020-4S08 ) 4 0° 21.7 2 0.2 S08 45 KEYV-T25 15
VST217W2.25R020-4S08 ) 4 0 21.7 2.25" 0.2 S08 4.5 KEYV-T25 15
VST217W2.39R020-4S08 ) 4 0° 21.7 2.39 0.2 S08 45 KEYV-T25 15
VST217W2.50R020-4S08 [ 4 0° 21.7 25 0.2 S08 4.5 KEYV-T25 15
VST217W2.75R020-4S08 ) 4 0° 21.7 2.75" 0.2 S08 45 KEYV-T25 15
VST217W3.00R020-4S08 ) 4 0° 21.7 3 0.2 S08 4.5 KEYV-T30L 15
VST217W3.17R020-4S08 ) 4 0° 21.7 3.17 0.2 S08 45 KEYV-T30L 15
VST217W3.25R020-4S08 ® 4 0° 21.7 3.251" 0.2 S08 45 KEYV-T30L 15
VST217W4.00R020-4S08 ) 4 0 21.7 4 0.2 S08 4.5 KEYV-T30L 15
VST217W4.25R020-4S08 ) 4 0° 217 4.25" 0.2 S08 4.5 KEYV-T30L 15
VST217W4.75R020-4S08 ) 4 0° 21.7 4.75 0.2 S08 45 KEYV-T30L 15
VST217W5.25R020-4S08 ® 4 0° 21.7 5.25" 0.2 S08 45 KEYV-T30L 15
VST277W2.50R020-6S10 ) 6 0 27.7 25 0.2 s10 6 KEYV-T40L 28
VST277W5.25R020-6510 ) 6 0 27.7 5.25" 0.2 S10 6 KEYV-T40L 28
VST277W10.0R020-6S10 ° 6 0° 27.7 10 0.2 S10 6 KEYV-T40L 28
(1) CW is based on DIN471 / 472 @ : Line up

Torque*: Recommended clamping torque (N-m)
2 pieces per package
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VST**A45...
3, 4 flute, for slotting with 45°chamfer

CW,,
] CRKS
Slotting
KAPRy ™ KAPR T/ N )
< CF, . -
E 8 CRKS = Connection screw size
Designation GH730 NOF FHA KAPR CRKS CDX CF RE Wrench Torque*
VST177L01.40A45-3S06 o 3 0° 17.7 3.4 45° S06 1.4 - 0.1 KEYV-T25 10
VST217L01.70A45-4S08 [ J 4 0° 21.7 5.5 45° S08 1.7 1.5 - KEYV-T30L 15
Torque*: Recommended clamping torque (N-m) @ : Line up
2 pieces per package
VTB**-06...
6 flute, for T-slotting
CRKS E@
F
Slotting
O L
o
RE cw ot
(m)
O CRKS = Connection screw size
Designation GH730 NOF FHA CDX CRKS RE Wrench Torque*
VTB135W3.00R04-06S05 [ 6 0° 13.5 3 2.65 S05 0.4 KEYV-T20 7
VTB135W4.00R04-06S05 [ ] 6 0° 13.5 4 2.65 S05 0.4 KEYV-T20 7
VTB160W2.00R04-06S06 [ ] 6 0° 16 2 2.9 S06 0.4 KEYV-T20 10
VTB160W3.00R04-06S06 [ ] 6 0° 16 3 2.9 S06 0.4 KEYV-T25 10
VTB160W4.00R04-06S06 [ ] 6 0° 16 4 2.9 S06 0.4 KEYV-T25 10
VTB165W2.00R04-06S06 [ ] 6 0° 16.5 2 3.15 S06 0.4 KEYV-T20 10
VTB165W3.00R04-06S06 [ ] 6 0° 16.5 3 3.15 S06 0.4 KEYV-T25 10
VTB165W4.00R04-06S06 [ ] 6 0° 16.5 4 3.15 S06 0.4 KEYV-T25 10
VTB195W4.00R04-06S08 [ ] 6 0° 19.5 4 3.45 S08 0.4 KEYV-T30L 15
VTB195W5.00R04-06S08 [ ] 6 0° 19.5 5 3.45 S08 0.4 KEYV-T30L 15
VTB195W6.00R04-06S08 [ ] 6 0° 19.5 6 3.45 S08 0.4 KEYV-T30L 15
VTB225W5.00R04-06S08 [ J 6 0° 22.5 5 4.95 S08 0.4 KEYV-T40L 15
VTB225W6.00R04-06S08 [ 6 0° 22.5 6 4.95 S08 0.4 KEYV-T40L 15
VTB225W8.00R04-06S08 [ ] 6 0° 22.5 8 4.95 S08 0.4 KEYV-T40L 15
VTB250W6.00R04-06S08 [ ] 6 0° 25 6 5.9 S08 0.4 KEYV-T50L 15
VTB250W8.00R04-06S08 [ ] 6 0° 25 8 5.9 S08 0.4 KEYV-T50L 15
VTB250W5.00R04-06S10 [ 6 0° 25 5 4.3 S10 0.4 KEYV-T50L 28
VTB250W8.00R04-06S10 [ ] 6 0° 25 8 4.3 S10 0.4 KEYV-T50L 28

Torque*: Recommended clamping torque (N-m) @ : Line up
2 pieces per package
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VTB**C15-06...

6 flute, for T-slotting with 45°chamfer

[y CRKS I:7
Slotting o
2 || .
CHW? | cw !
7 low
o CRKS = Connection screw size
Designation GH730 FHA CDX CRKS CHW Wrench Torque*
VTB135W2.00C15-06S05 [ ) 0° 13.5 2 2.65 S05 0.15 KEYV-T20 7
Torque*: Recommended clamping torque (N-m) @ : Lineup
2 pieces per package
I STANDARD CUTTING CONDITIONS
Slotting
VST, VTB
VST
ISO Workpiece material Hardness Cutting speed  Feed per tooth  Cutting speed  Feed per tooth
Vc (m/min) fz (mm/t) Vc (m/min) fz (mm/t)
Carbon steel
S45C, S55C, etc. - 300 HB 80 - 180 0.05-0.15 80 - 180 0.08-0.18
. C45, C55, etc.
Alloy steel
SCM440, SCr420, etc. - 300 HB 60 - 120 0.04 -0.12 60 - 120 0.05-0.15
42CrMo4, 20Cr4, etc.
Stainless steel
M SUS304, SUS316, etc. - 200 HB 50 -120 0.04 -0.12 50-120 0.05-0.15
X5CrNi18-9, X5CrNiMo17-12-2, etc.
Grey cast iron
FC250, FC300, etc. 150 - 250 HB 100 - 200 0.05-0.15 100 - 200 0.08 - 0.18
. 250, 300, etc., GG250, GG300, etc.
Ductile cast iron
FCD450, etc. 150 - 250 HB 100 - 200 0.04 -0.12 100 - 200 0.05-0.15
450-108S, etc., GGG450, etc.
Aluminium alloys
. Si < 13% - 200 - 600 0.05-0.15 200 - 600 0.08 - 0.18
Aluminium alloys
Si>13% - 100 - 300 0.03-0.13 100 - 300 0.05-0.15
Titanium alloys
Ti-6AI-4V, eto, - 40 HRC 40 - 60 0.04 - 0.12 40 - 60 0.05-0.15
S .
Heat-resistant alloys - 40 HRC 15-35 0.02- 0.1 15-35 0.02- 0.1
nconel 718, etc.
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
-32 -32 0 0 0 0 +93
10 14 -59 -75 11 -18 -43 -70 +50
-32 -32 0 0 0 0 +103
14 18 -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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HPAV06-S TUNEGFXEC

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

=1

B bttt

R

Indexable
modular @

head RYR o

=
A-A cross section
Designation APMX CICT LF H DCSFMS CRKS WT (kg) Air hole Insert

HPAV06MO010S05R02 *** 6 10 2 10 8 8 S05 0.01 Without AVGTO06...
HPAV06MO010S06R02 6 10 2 16 8 9.8 S06 0.01 Without AVGTOS...
HPAV06MO012S08R02 6 12 2 18 10 1.7 S08 0.02 Without AVGTOS...
HPAV06MO012S08R03 6 12 3 18 10 1.7 S08 0.02 Without AVGTOS...
HPAV06M016S10R03 6 16 3 20 13 15.4 S10 0.03 Without AVGTO06...
HPAV06MO016S10R04 6 16 4 20 13 15.4 S10 0.03 Without AVGTOS...

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.

& f / Designation Wrench*
SPARE PARTS HPAV0BMO10S... KEYV-S06

Designation Clamping screw Lubricant Wrench HPAVO6MO012S... KEYV-S08 /“‘-“"‘"’:‘
HPAVO6M... CSPB-2H M-1000 IP-6DB HPAVO6MO16S... KEYV-§10

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

B INSERTS

AVGT-MJ AVGT-AJ

APMX

-Steel
M Stainless
-Cast iron
- Non-ferrous
- Superalloys % : First choice
H  Hard materials 77 : Second choice
Coated Carbide
n w
Designation RE APMXK 8 © & S LE|IC | S |BS
- - M M o
&= L B L (%)
e T O X
AVGTO060300PBER-MJ 0.0 6 [ BN J 8 5 2.7 | 1.6
AVGT060302PBER-MJ 0.2 6 © ®© 00 8 5 27 | 15
AVGT060304PBER-MJ 0.4 6 ©® ® @0 8 5 2.7 | 1.3
AVGT060308PBER-MJ 0.8 6 ©®© ® @0 8 5 26 | 09
AVGTO060300PBFR-AJ 0.0 6 [ ] 8 5 27 | 16
AVGT060302PBFR-AJ 0.2 6 [ ] 8 5 27 | 15
AVGT060304PBFR-AJ 0.4 6 [ ] 8 5 2.7 | 1.3
AVGT060308PBFR-AJ 0.8 6 [ ] 8 5 26 | 09
@ : Lineup
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Bl MACHINING APPLICATIONS

Helical interpolation

Hole enlarging

. Plunging and
Ramping traversing
Shoulder
milling Slotting ‘ | ‘
| | | |
| | | |
1 \ & -“ Feed 4 < o | l
' = - :
gy b Eghﬁi | ‘
(] )\ ‘
= oD, 2 oDs
= ae
o
<
Max. h of Max. i Max. cutting
ax :jtpt ° ramping plynag)?hg magﬂkllinr;ing Max. machining width in
angle enlarging
Designation APMX RMPX A oD+ oD2 oD3* ae
HPAV0O6MO010... 10 6 3° 0.3 15 19 18 9.5
HPAVO6MO012... 12 6 3° 0.3 18 23 22 115
HPAVO6MO16... 16 6 2° 0.3 28 31 30 15.5
*Flat bottom hole
When clamping the insert, please confirm that there is no gap between the cutter bod:
ping p gap y
and the insert as shown in the picture.
Gap\
Il STANDARD CUTTING CONDITIONS
HPAVO06-S
. . A Cutting speed Feed per tooth
Workpiece materials Hardness Priori rades g
ISO p ty G Ve (m/min) fz (mm/t)
Low carbon steel . .
S15C / G15E4, 5400 / E275A, etc. - 200 HB First choice AH3225 230 - 430 0.07 -0.12
Carbon steel and alloy steel ) .
. S55G / C55, SOMA40 / 42CrMod, etc. - 300 HB First choice AH3225 150 - 350 0.07 -0.12
Prehardend steel . .
NAKS0, PXS, etc. 30 - 40 HRC First choice AH3225 100 - 230 0.07 -0.12
Stainless steel
M SUS304 / X5CrNi18-9, - First choice AH3135 150 - 220 0.06 - 0.1
SUS316 / X5CrNiMo17-12-3, etc.
Grey cast iron _ ; " B :
FG250 / 250, FC300 / 300, etc. 150 - 250 HB First choice AH120 200 - 330 0.07 -0.12
. Ductile cast iron . .
FCD400, FCDB00 / 600-3, etc. 150 - 250 HB First choice AH120 150 - 240 0.07 - 0.12
T ey . First choice KSO5F 650 - 1000 0.07 - 0.12
. Si<13%
Aluminium alloys n "
Si>13% - First choice KSO5F 100 - 230 0.04 - 0.12
Titanium alloys " f
s Ti-BAI-4V, eto. - 40 HRC First choice AH130 40 - 90 0.04 - 0.1
ouperalioys - 40 HRC First choice AH130 45-65 0.04 - 0.09
nconel718, etc.
SKD61 / . .
X40CrMoV5-1, etc. 40 - 50 HRC First choice AH120 45-70 0.04 - 0.08
H Hardened steel
Sl 50 - 60 HRC First choice AH120 40 - 65 0.04 - 0.06

X153CrMoV12, etc.

tungaloy.com
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TUNGMEISTER

HXNO2R-S /ADD DFEED
High feed endmill, modular type (TungMeister)

7, [l =
Indexable c
modular 4 =
head » o
O [l
a2 +E®
KAPR A-A cross section
Designation APMX CICT DC DCSFMS LF H KAPR CRKS WT(kg) Air hole Insert
HXNO2R008MS05-01 0.5 8 1 3.97 7.6 10 55 17 S05 0.004 With LNMUO0202...
HXNO2R010MS06-02 0.5 10 2 5.88 9.6 16 8 17 S06 0.01 With LNMUO0202...
HXNO2R012MS08-02 0.5 12 2 7.8 1.5 18 10 17 S08 0.01 With LNMU0202...
HXNO2R016MS10-04 0.5 16 4 11.8 15.2 20 13 17 S10 0.03 With LNMUO0202...

SPARE PARTS & /S 7
Designation Clamping screw Wrench 1 Wrench 2 Tool diameter tolerance
HXNO2R008MSO05... CSPB-1.8FL3.6

IP-6DB KEYV-S05

Tool diameter 0/-0.4
HXNO2R010MSO06... CSPB-1.8FL4.3 |P-6DB KEYV-S06
HXNO2R012MS08... CSPB-1.8FL4.3 IP-6DB KEYV-S08
HXNO02R016MS10... CSPB-1.8FL4.3 |P-6DB KEYV-S10

Note : Dedicated wrench is sold separately.

*Recommended clamping torque (N-m) : CSPB-1.8FL3.6, CSPB-1.8FL4.3 = 0.5
KEYV-S05 = 7, KEYV-S06 = 10, KEYV-S08 = 15, KEYV-S10 = 28

Il INSERT
LNMUO2-MM (for general purpose)

* | ¥
M Stainless * |
-Cast iron badb ¢
- Non-ferrous
- Superalloy * * Y : First choice
H Hard materials AdR ¢ ¥ : Second choice
Coated
0 10
Designation RE APMX| S Y] 5 LE | IC S
= T
< <
LNMUO0202ZER-MM 09 |05 | @ @ @ 1.79 | 4 3.1

@ : Line up
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Il STANDARD CUTTING CONDITIONS

Tool dia.: DCX (mm), Number of revolutions: n (min-1),
Feed speed: Vf (mm/min), Max. depth of cut: ap = 0.5 mm,
Number of teeth: CICT
Cutting Feed per
ISO Workpiece materials Hardness Priority Grades speed  tooth Clg'? 1 CI(G:-"I'O; 2 CI?:TI'Z; 2 c|g‘_||_6,= 4
Ve (m/min) fz (mm/t)
n vf n vt n vt n %

s ‘%aébgg 55}36650 - 300HB First choice AH3225 100-300 0.2-12 7,960 6,370 6,370 10,200 5310 8,500 3,980 12,740
C45, C55, etc. -300HB  For wear resistance AH8015 100 - 300 02-12 Ve =200 m/min, fz = 0.8 mm/t
Alloy steels - 300HB First choice AH3225 100-300 02-12 7,960 6,370 6,370 10,200 5,310 8,500 3,980 12,740
SCM440, SCr415, etc.
42CrMod4, etc. -300HB  For wear resistance  AH8015 100 - 300 02-12 Vc =200 m/min, fz = 0.8 mm/t
Erelrercenee Seclks 30 - 40HRC First choice AH8015 100-200 0.2-0.8 5970 2,990 4,780 4,780 3,980 3,980 2,990 5,980
NAK80, PX5, etc. 30 - 40HRC For impact resistance  AH3225  100-200 0.2-0.8 Ve = 150 m/min, fz = 0.5 mm/t
Stainless steels 4780 2,390 3,820 3,820 3,190 3,190 2,390 4,780
M SUS304, SUS316, etc. - 200HB First choice AH130 100-150 0.2-0.8
X5CrNi18-9, X5CrNiMo17-12-2, etc. Ve =120 m/min, fz = 0.5 mm/t
FCGZ?(%,, tl::%s;(i)rocin;c' 150 - 250HB  First choice AH8015 100-300 0.2-12 7960 6,370 6,370 10.200 5,310 8,500 3,980 12,740
250, 300, etc. 150 - 250HB  For impact resistance  AH3225 100 - 300 02-12 Ve =200 m/min, fz = 0.8 mm/t
Dggg%%st;{gns 150 - 250HB  First choice AH8015 80-200 0.2-12 5970 4,780 4,780 7,650 3,980 6,370 2,990 9,570
400-15, 600-3, etc. 150 - 250HB For impact resistance  AH3225 ~ 80-200  0.2-1.2 Ve = 150 m/min, fz = 0.8 mm/t
Titanium alloy - 40HRC First choice AH130 30 - 60 02-07 1,590 800 1,270 1,270 1,060 1,060 800 1,600
Ti-6Al-4V, etc. - 40HRC  For wear resistance AH8015 30 - 60 02-07 Ve = 40 m/min, fz = 0.5 mm/t
Heat-resistant alloy - 40HRC First choice AH8015 20 -50 01-03 1,190 240 1,000 400 800 320 600 480
Inconel, Hastelloy, etc. - 40HRC  Forimpact resistance AH3225 20 - 50 01-03 Vc = 30 m/min, fz = 0.2 mm/t

X4SOK8?\}I' c\e/tg.1 40 - 50HRC First choice AH8015 80 - 150 0.1-05 4,780 1,440 3,820 2,300 3,190 1,920 2,390 2,870
rMoV5-1,
H Hardened etc. 40 - 50HRC  For impact resistance  AH3225 80 - 150 0.1-05 Ve =120 m/min, fz = 0.3 mm/t

steel SKD11, etc. 2,390 480 1,910 770 1,590 640 1,190 960
X153CrMoV12, 50~60HRC First choice AH8015 50 - 70 0.1-03 )
etc. Ve = 60 m/min, fz = 0.2 mm/t

I APPLICATION RANGE

Shoulder . . Small depth Plungin .
milling ~ Slotting Ramping plunging 9ing (Helﬁcrzlg;r}ged) Enlarged hole

) -/ — >

- <9D1, 6D2
Max. Max. Max. cutting : Max. cutting
Max. depth of ramping plunging width ma'énr:irl;in Ma.x.. width in
cut angle depth in plunging 9 machining enlarged hole
Designation APMX RMPX A w oD oD2 ae
HXN02R008MS05-01 8 0.5 0.5 0.03 2 11.5 13.2 5.87
HXN02R010MS06-02 10 0.5 2.8 2.8 2 13.8 17 7.82
HXN02R012MS08-02 12 0.5 1.9 1.9 2 17.8 21 9.81
HXNO2R016MS10-04 16 0.5 1.2 1.2 2 25.8 29 13.8
When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R = 1 mm.
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2).
Max. depth Corner Corner R when| Amount left| Amount
< of cut radius LE (mm) programming uncut overcut
Q

g . {2 Amount APMX (mm)| RE (mm) RPG t1 (mm) | t2 (mm)

52 overeut 05 0.9 2 0.5 0.38 0
o
’ RP@G Corner R when 0.5 0.9 2 0.8 0.31 0
programming
0.5 0.9 2 1 0.26 0
0.5 0.9 2 1.5 0.14 0.08
*Recommended
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TUNGMEISTER

TID-S L/D=2

DRILLMEISTER

Modular body with "TungMeister" connection

@l

x >
81: ):n: : % |
ol A B
&)
& 8y
=]
OAL
. . Pocket
Designation [l DCSFMS LU LPR DMP DMC DMF CRKS size H Head
TID065S06-2 10 14.5 27.15 33.45 33.6 32.58 S06 6.5 8 DM*065
TID085S06-2 8.5-8.9 10 19.5 33.15 39.45 39.55 38.59 S06 8.5 8 DM*085
TID105S08-2 12 235 40.55 48.05 48.67 46.72 S08 10.5 10 DM*105
: Hole diameter
Tool diameter tolerance*
+0.04/0
Just for reference*
( Designation Wrench*
SPARE PARTS TID0B5S06-2, TIDO85S06-2 KEYV-S06 PRS-
Designation Clamping key TID105S08-2 KEYV-S08 P .
TID065S06-2, TID085S06-2 K-TID6-9.99
TID105S08-2 K-TID10-19.99 “Sold separately

Bl DRILL HEAD

DMP (General purpose)

DMC (High precision

hole making)

§ h
io é
o

pLY,

Head diameter

Head diameter

tolerance tolerance
DRILLMEISTER ROIETAD DRILLMEISTER +0.018/0
DMP060 - DMP259 DMCO060 - DMC259

- Steel PAdb ¢ - Steel *

M Stainless ¥ | % M Stainless *

Cast iron Yo [ % Cast iron *

Non-ferrous Non-ferrous pie

Superalloys adb ¢ % : First choice Superalloys * ¥ : First choice
H Hard materials | | % Y¢ : Second choice H Hard materials | % ¥¢ : Second choice
Coated Coated
o o
Designation DC |[LPR|& @ PL Body Designation DC | LPR |& PL Body

T2 £

< < <
DMP065 6.5 415 @ @ 1.27 TID*065... DMCO065 6.5 43 | @ 1.33 TID*065...
DMP066 66 | 415 | @ @ 1.29 TID*065... DMC066 6.6 43 | @ 1.35 TID*065...
DMPO67 6.7 415 @ @ 1.31 TID*065... DMCO067 6.7 43 | @ 1.37 TID*065...
DMP068 6.8 415 @ @ 1.33 TID*065... DMCO068 6.8 43 | @ 1.39 TID*065...
DMP069 69 | 415 | @ @ 1.34 TID*065... DMC069 6.9 43 | @ 1.41 TID*065...
DMP085 8.5 525 @ @ 1.29 TID*085... DMCO085 8.5 54 |@ 1.72 TID*085...
DMP086 8.6 525 @ @ 1.31 TID*085... DMCO086 8.6 54 | @ 1.74 TID*085...
DMP087 87 | 525 @ @ 1.33 TID*085... DMC087 8.7 54 | @ 1.76 TID*085...
DMP088 8.8 525 @ @ 1.35 TID*085... DMCO088 8.8 54 |@ 1.78 TID*085...
DMP089 8.9 525 @ @ 1.36 TID*085... DMCO089 8.9 54 | @ 1.8 TID*085...
DMP105 105 | 605 @ @ 1.56 TID*105... DMC105 105 | 6.67 | @ 2.19 TID*105...
DMP106 106 | 6.05 | @ @ 1.58 TID*105... DMC106 106 | 6.67 | @ 2.21 TID*105...
DMP107 107 | 605 @ @ 1.6 TID*105... DMC107 10.7 | 6.67 | @ 2.23 TID*105...
DMP108 108 | 605 @ @ 1.62 TID*105... DMC108 10.8 | 6.67 | @ 2.25 TID*105...
DMP109 109 | 6.05 | @ @ 1.63 TID*105... DMC109 109 | 667 | @ 2.27 TID*105...

6.5 - 010.9 = 2 pieces per package @ : Lineup 26.5 - 010.9 = 2 pieces per package @ : Lineup
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DMF Flat geometry head

‘@ A Head diameter
Tool diameter tolerance
+0.018/0

Detail in A

Bl steel

M Stainless
Cast iron
Non-ferrous

Superalloys % : First choice

5% : Second choice

X % 3 % ¢

H Hard materials

Coated

Designation | DC | LPR SDL| PL |PDD| Body

DMF065 6.5 | 3.28 0.4 | 0.68 | 1.54 | TID*065...
DMF066 6.6 | 3.28 0.4 | 0.68 | 1.54 | TID*065...
DMF067 6.7 | 3.28 0.4 | 0.68 | 1.54 | TID*065...
DMF068 6.8 | 3.28 0.4 | 0.68 | 1.54 | TID*065...
DMF069 6.9 | 3.28 0.4 | 0.68 | 1.54 | TID*065...
DMF085 8.5 | 4.39 0.7 | 1.09 | 2.44 | TID*085...
DMF086 8.6 | 4.39 0.7 | 1.09 | 2.44 | TID*085...
DMF087 8.7 | 4.39 0.7 | 1.09 | 2.44 | TID*085...
DMF088 8.8 | 4.39 0.7 | 1.09 | 2.44 | TID*085...
DMF089 8.9 | 4.39 0.7 | 1.09 | 2.44 | TID*085...

DMF105 10.5 | 4.72
DMF106 10.6 | 4.72
DMF107 10.7 | 4.72

0.7 | 117 | 2.89 | TID*105...
0.7 | 1.17 | 2.89 | TID*105...
0.7 | 117 | 2.89 | TID*105...

00000000000 0e0eeeAHI30

DMF108 10.8 | 4.72 0.7 | 1.17 | 2.89 | TID*105...
DMF109 10.9 | 4.72 0.7 1.17 | 2.89 | TID*105...
6.5 - 010.9 = 2 pieces per package @ :Lineup
DMH High strength cutting edge DMN Non-ferrous metals drilling
) =)
al I Q
PL
LPR
Bl stee * e e BB steel e omae”
M Stainless * +0.018 /-0.005 M Stainless +0.01/0
Cast iron * Cast iron
Non-ferrous Non-ferrous *
Superalloys * Superalloys
H  Hard materials | % * : First choice H Hard materials % : First choice
Coated Coated
o
Designation DC | LPR | PL Body Designation DC | LPR |5 PL Body
2 )
< N
DMHO065 6.5 415 | @ 1.27 TID*065... DMNO068 6.8 415 | @ 1.33 TID*065...
DMH066 66 | 415 | @ 1.29 TID*065... DMNO085 85 | 525 |@ 1.29 TID*085...
DMH067 6.7 415 | @ 1.31 TID*065... DMNO088 8.8 525 | @ 1.35 TID*085...
DMH068 6.8 415 | @ 1.33 TID*065... DMN105 105 | 6.05 | @ 1.56 TID*105...
DMH069 6.9 415 | @ 1.34 TID*065... DMN108 10.8 | 6.05 | @ 1.62 TID*105...
DMH085 8.5 525 | @ 1.29 TID*08S... 06.8 - 210.8 = 2 pieces per package @ : Lineup
DMHO086 8.6 525 | @ 1.31 TID*085...
DMHO087 87 | 525 |@ 1.33 TID*085...
DMH088 8.8 525 | @ 1.35 TID*085...
DMH089 8.9 525 | @ 1.36 TID*085...
DMH105 10.5 | 6.05 | @ 1.56 TID*105...
DMH106 106 | 6.05 | @ 1.58 TID*105...
DMH107 10.7 | 6.05 | @ 1.6 TID*105...
DMH108 10.8 | 6.05 | @ 1.62 TID*105...
DMH109 109 | 6.05 | @ 1.63 TID*105...
6.5 - 610.9 = 2 pieces per package @ :Lineup
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TUNGMEISTER

I STANDARD CUTTING CONDITIONS
DRILLMEISTER

Feed: f (mm/rev)
ISO Workpiece material Hardness Cutting speed Tool diameter: DC (mm)
Vc (m/min) 06 -7.9 08-9.9 210 - 011.9

Low carbon steels (C < 0.3)

S8400, SM490, S25C, etc. - - .09 - 0. 12 -0. 15 -0.
SoEs BN Etas, 200 HB 80 - 140 0.09 - 0.13 0.12 - 0.25 0.15-0.28

High carbon steels (C > 0.3)
S45C, S

, S55C, etc. - 300 HB 70-120 0.09-0.13 0.12-0.25 0.15-0.28
. C45, C55, etc.
Low alloy steels
SCM415, etc. - 200 HB 70 -120 0.08 - 0.13 0.11-0.25 0.14 - 0.28
18CrMo4, etc.
Alloy steels
SCM440, SCr420, etc. - 300 HB 40 - 90 0.08 - 0.13 0.11-0.25 0.14-0.28

42CrMo4, 20Cr4, etc.
Stainless steels

M sUs304, SUS316, etc. X5CiNi18-9, - 250 HB 30-70 0.08 - 0.1 0.1-0.15 0.12-0.18
X5CrNiMo17-12-2, etc.

AL 150 - 250 HB 80 - 180 0.12-0.18 0.15-0.3 0.20-0.35

FCDY00 M BaaTS. ete. 150 - 250 HB 80 - 140 0.12-0.18 0.15-0.3 0.20-0.35

. ADCT2 N A, ete. - 80 - 220 0.1-02 02-0.35 0.25-04

L P - 40 HRC 20-50 0.05-0.07 0.06 - 0.12 0.08-0.15

8 Nickel-based alloys - 40 HRC 20- 50 0.05 - 0.07 0.06 - 0.11 0.08-0.13

E] Hardened steel -50 HRC 20- 50 0.05 - 0.07 0.06 - 0.12 0.08-0.15

- Cutting conditions in the above table show standard cutting conditions
- Cutting conditions may change due to the rigidity and power of the machine and the workpiece material
- Machined hole diameter may change depending upon the rigidity of the machine tool or cutting conditions
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ISO metric

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

i m

Bd

Threading
CRKS = Connection screw size
Designation AH725 TP Application rar?ge NOF APMX LF CRKS Wrench Torque*
Coarse Fine
VMT100L061S07-4S05 o 0.75 - >M12 10 4 12.8 S05 KEYV-S05 7
VMT100L061S10-4S05 [ J 1 - >M12 10 4 6 12.8 S05 KEYV-S05 7
VMT100L061S15-4S05 [ J 1.5 © =M14 10 4 12.8 S05 KEYV-S05 7
VMT120L08IS15-4S06 [ ] 1.5 - =M16 12 4 7.6 14.3 S06 KEYV-S06 10
VMT120L08IS20-4S06 o 2 M16 =M17 12 4 8 14.3 S06 KEYV-S06 10
VMT160L121S15-6S08 [ J 1.5 - >M20 16 6 12 20 S08 KEYV-S08 15
VMT160L121S20-5S08 [ J 2 = >M19 16 B 12 20 S08 KEYV-S08 15
VMT154L13IS25-5S08 [ ] 2.5 M20 =M22 15.4 5 12.7 20 S08 KEYV-S08 15
VMT160L121S30-3S08 [ J 3 M24 >M25 16 3 12.1 20 S08 KEYV-S08 15
Torque*: Recommended clamping torque (N-m) @ : Line up

2 pieces per package

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

i m

Rd

Threading
CRKS = Connection screw size
Designation AH725 TPl Application range NOF APMX LF CRKS Wrench Torque*
UNC UNF UNEF
VMT100L06UN24-4S05 [ J 24 - - 9/16-5/8 10 4 5.3 12.8 S05 KEYV-S05 7
VMT100L06UN20-4S05 [ J 20 - 172 - 10 4 5.1 12.8 S05 KEYV-S05 7
VMT120L08UN16-4S06 [ J 16 - 3/4 - 12 4 8 14.3 S06 KEYV-S06 10
VMT120L07UN14-4S06 [ J 14 - 7/8 - 12 4 7.3 14.3 S06 KEYV-S06 10
VMT160L13UN12-5S08 [ J 12 - 1-11/2 - 16 5 12.7 20 S08 KEYV-S08 15
VMT153L13UN10-4S08 [ J 10 3/4 - - 15.3 4 12.7 20 S08 KEYV-S08 15
VMT160L11UN09-3S08 [ J 9 7/8 = = 16 3 11.3 20 S08 KEYV-S08 15
VMT160L13UN08-3S08 [ J 8 1 - - 16 3 12.7 20 S08 KEYV-S08 15
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package
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Whitworth

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

i m

El=

Threading
CRKS = Connection screw size
Designation AH725 TPl  Applicationrange WSS/l NOF APMX LF  CRKS Wrench Torque*
VMT100L06W19-4S05 [ J 19 G1/4-3/8 10 4 5.3 12.8 S05 KEYV-S05 7
VMT160L13W14-4S08 [ J 14 G1/2-7/8 16 4 12.7 20 S08 KEYV-S08 15
VMT160L12W11-4S08 o 11 >G1 16 4 11.5 20 S08 KEYV-S08 15
Torque*: Recommended clamping torque (N-m) @ : Line up

2 pieces per package

60° partial profile

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

El&

i T CRKS
Threading /
(
\
RE] -
PDX \é Zoete
60° CRKS = Connection screw size
Internal External
Designation GH730 Smallest NOF RE CF PDX CRKS Wrench Torque*
9 TPN TPX possible TPN TPX q
thread
VTR160L121S05-3S06 [ 0.5 2 M20 0.4 2 15.7 3 - 0.05 1.4 S06 KEYV-T25 10
VTR160L121S15-3S06 ([} 1.5 2 M22 1 1.5 15.7 3 0.05 - 1.4 S06 KEYV-T25 10
VTR220L281S30-4S08 [ ] 3 4.5 M36 2.5 4 21.7 4 0.2 - 2.4 S08  KEYV-T30L 15
Torque*: Recommended clamping torque (N-m) @ : Lineup

2 pieces per package

55° partial profile

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

iy 10

ElE

Threading
CRKS = Connection screw size
Internal External

Designation GH730 Smallest NOF RE PDX CRKS Wrench Torque*

g TPIN TPIX possible  TPIN TPIX q

thread

VTR220L24W14-4S08 [ 14 11 G3/4 16 115 21.7 4 0.2 2 S08 KEYV-T30L 15

Torque*: Recommended clamping torque (N-m) @ : Lineup

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
steel > 0.55 %C

Low alloy steel and cast
steel

(less than 5% of alloying
elements)

High alloyed steel, cast
steel, and tool steel

Stainless steel and cast
steel

Stainless steel

Cast iron nodular (GGG)

Grey cast iron (GG)

Malleable cast iron

Aluminium-wrought alloy

<12% Si
Aluminium-
cast, alloyed
>12% Si
>1% Pb
Copper
alloys
Non-
metallic
Fe based
High temp.
alloys
Ni or
Co based

Titanium Ti alloys

Hardened steel

Chilled cast iron

Cast iron

Tensile
Condition strength
[N/mm2]
Annealed 420
Annealed 650
Quenched and tempered 850
Annealed 750
Quenched and tempered 1000
Annealed 600
930
Quenched and tempered 1000
1200
Annealed 680
Quenched and tempered 1100
Ferritic/martensitic 680
Martensitic 820
Annealed 600
Ferritic/martensitic
Pearlitic
Ferritic
Pearlitic
Ferritic
Pearlitic
Not cureable
Cured
Not cureable
Cured
High temperature
Free cutting
Brass
Electrolitic copper
Duroplastics, fiber plastics
Hard rubber
Annealed
Cured
Annealed
Cured
Cast
RM 400
Alpha+beta alloys cured RM 1050
Hardened
Hardened
Cast
Hardened

Hardness

125 HB
190 HB
250 HB
220 HB
300 HB
200 HB
275 HB
300 HB
350 HB
200 HB
325 HB
200 HB
240 HB

180 HB

180 HB
260 HB
160 HB
250 HB
130 HB
230 HB
60 HB
100 HB
75 HB
90 HB
130 HB
110 HB
90 HB
100 HB

200 HB
280 HB
250 HB
350 HB
320 HB

55 HRC
60 HRC
400 HB
55 HRC

Cutting speed

Vc (m/min)

100 - 250
80 -210
65-170
110 - 180
95 - 160
90 - 160
65 - 200
70-210
95 - 160
130-170
75-100
110-170
70 - 155

85 -100

120 - 160
75 - 160
70 - 150
110 - 140
120 - 160
110 - 140
160 - 300

150 - 350

100 - 250

100 - 400

20 - 80

20-80
55 -65
45 -55
90 - 105
55 -65

Tool dia. : DC (mm)

Feed per tooth: fz (mm/t)

015.4,
210 212 015.7, 021.7
016
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.07 0.08 0.1 0.12
0.07 0.08 0.1 0.12
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.05 0.05 0.07 0.08
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.08 0.09 0.21 0.15
0.08 0.09 0.12 0.15
0.08 0.09 0.12 0.15
0.05 0.05 0.07 0.08
0.11 0.12 0.15 0.18
0.03 0.03 0.04 0.04
0.03 0.03 0.04 0.04
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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.

General Program

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

GO01 G91 G41 D1 X (A/2) Y-(A/2) Z0 F (Center of tool)

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

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

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

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

G90 X0YO0Zz0

Internal Thread Do-D A = Radius of tool path

Example: M20x2.0 IN-RH (Thread depth 20 mm) A=27 Do = Major thread diameter

Tool: MTEC1010C27 2.01ISO D = Cutting diameter

(Cutting dia. 10 mm)

A=(Do-D)/2=(20-10)/2=5 F (Center of tool) = BX féz n : Number of revolutions
A/2=2.5 F (Cutting edge) =B%.' xnxfxz :rev/tooth

(Tool compensation of radius=0) z : Number of edge

G90 GO0 G54 G43 G17 H1X0 Y0 Z10 S4000

GO Z-20 Machining procedure

Go1 G91 G41 D1X 2.5 Y-2.5 Z0 F840
Go03 X2.5Y2.5 R2.5 Z0.25 F420

Go03 X0Y0I-5.0J022.0

Go03 X-2.5Y2.5R2.5 Z0.25

Go1 G40 X-2.5Y-2.5 20

G90 GO X0 YO Z0

M30
% (a) Tool approach (b) Machining thread (c) Tool retraction
Internal Thread External Thread

Right-Hand é Left-Hand Right-Hand ﬁ Left-Hand

Thread Thread Thread Thread

t ¢ ! t

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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Bl SHANKS

VSSD...
Straight neck and cylindrical shank

CRKS o LB ol CRKS/. LB ol

T LBX L = LBX | ¢ =

< ~ 0 - ko)

(®) (6}

a a

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

VSSD06L050S04-S 6 5.8 50 11 10 S04 Cylindrical Steel 1
VSSDO06L060S04-C 6 5.8 60 18 17 S04 Cylindrical Carbide 1
VSSD08L050S04-S 8 5.8 50 14 10 S04 Cylindrical Steel 1
VSSD08L060S04-C 8 5.8 60 20 17 S04 Cylindrical Carbide 1
VSSD08L060S05-S 8 7.6 60 15 12.8 S05 Cylindrical Steel 1
VSSDO08L070S05-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 11.5 70 20 17 S08 Cylindrical Carbide 1
VSSD12L070S08-C-A 12 11.5 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
VSSD12L090S08-S-A 12 11.5 90 16 13.6 S08 Cylindrical Steel 2
VSSD12L090LS08-C-A 12 11.5 90 40 37 S08 Cylindrical Carbide 2
VSSD12L090LS08-S-A 12 1.5 90 42 37 S08 Cylindrical Steel 2
VSSD12L110S08-C 12 11.5 110 60 58 S08 Cylindrical Carbide 1
VSSD12L110S08-C-A 12 11.5 110 60 57 S08 Cylindrical Carbide 2
VSSD12L130S08-C 12 11.5 130 80 78 S08 Cylindrical Carbide 1
VSSD12L130S08-C-A 12 1.5 130 80 77 S08 Cylindrical Carbide 2
VSSD16L090S10-C 16 15.2 90 40 38 S10 Cylindrical Carbide 1
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
VSSD16L100LS10-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 20.5 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
VSSD25L250S15-C 25 23.9 250 150 148 S15 Cylindrical Carbide 1
VSSD32L.100S21-S 32 30 100 85 32 S21 Cylindrical Steel 1
VSSD32L.150S21-S 32 30 150 54 50 S21 Cylindrical Steel 1
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VSSD**-W-A...
Straight shank and neck with coolant hole

_ i @
g 2
W g
LB
CRKS C LBX N LF
CRKS = Connection screw size
Designation 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 11.5 70 20 19 S08 Tungsten
VSSD12L090S08-W-A 12 11.5 90 40 39 S08 Tungsten
VSSD12L110S08-W-A 12 11.5 110 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 78.5 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 (straight)
CRKS
L}
>
B &
g
'
LF
CRKS = Connection screw size
Designation DCONMS BD LF CRKS Shank shape Shank material
VSSD10L055S05-S 10 7.6 55 S05 Cylindrical Steel
@VSSDmLososos-s 10 7.6 80 S05 Cylindrical Steel
VSSD12L065S06-S 12 9.6 65 S06 Cylindrical Steel
(@& vsSD12L090S06-S 12 96 ) S06 Cylindrical Steel
VSSD16L065S08-S 16 11.6 65 S08 Cylindrical Steel
@vssm 6L100S08-S 16 11.6 100 S08 Cylindrical Steel
VSSD20L070S10-S 20 15.3 70 S10 Cylindrical Steel
®VSSD20L120810-S 20 15.3 120 S10 Cylindrical Steel
VSSD25L075S812-S 25 18.3 75 S12 Cylindrical Steel
@VSSD25L130312-S 25 18.3 130 S12 Cylindrical Steel
VSSD32L100S15-S 32 23.9 100 S15 Cylindrical Steel
@VSSD32L1 70815-S 32 23.9 170 S15 Cylindrical Steel
VSSD40L100S21-S 40 30 100 S21 Cylindrical Steel
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VSSD**-W...
High rigidity shank (weldon)

g
A=

BD
1]
F==E
DCONMS

CRKS LBX
LF

N CRKS = Connection screw size

Designation DCONMS BD LF LBX 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

VTSD...
Straight shank and taper neck

\
B
DCONMS

i LAk A/EHTA LB
LBX
= LF . .
CRKS = Connection screw size
Designation 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
VTSD12L.130S05-C 89° 12 7.6 130 80 77 S05 Carbide
() VTSD16L085505-5 85° 16 7.6 85 32 27 S05 Steel
VTSD16L125506-S 85° 16 9.6 125 34 31 S06 Steel
VTSD16L130S08-C 89° 16 115 130 80 76.5 S08 Carbide
VTSD16L.140S08-S 85° 16 1.5 140 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° 16 115 150 100 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
() VTSD20L095506-S 85° 20 9.6 95 40 34 S06 Steel
() VTSD20L100S08-S 85° 20 1.5 100 48 - S08 Steel
VTSD20L140S10-S 85° 20 15.2 140 27.5 E S10 Steel
VTSD20L170S08-C 89° 20 1.5 170 120 112 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 - s10 Carbide
@ vTSD25L120810-S 85° 25 15.2 120 55 - s10 Steel
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 18.3 210 100 945 s12 Steel
VTSD251.250512-C 89° 25 18.3 250 140 136.5 s12 Carbide
(&) VTSD32L150812-S 85° 32 18.3 150 78 - s12 Steel
VTSD32L155515-S 85° 32 23.9 155 45 - S15 Steel
VTSD32L190S12-S 85° 32 18.3 190 80 - S12 Steel
VTSD32L.220S15-S 88° 32 23.9 220 100 - S15 Steel
VTSD32L.250515-C 89° 32 23.9 250 150 145 S15 Carbide
VTSD32L.300S15-C 89° 32 23.9 300 200 198 S15 Carbide
VTSD40L150821-S 85° 40 30 150 57 - S21 Steel
() VTSD40L 180S15-S 85° 40 23.9 180 92 - S15 Steel
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VTSD**-W-A...
Straight shank and taper neck with coolant hole

2 @
e —
P rl/”//;/ - ]
_ ABHTA
CRKS LB -
LBX |
LF
o CRKS = Connection screw size
Designation 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
VSC...
Straight shank for VST type slotting heads
VSC type 2| VSC-Atype 2 @
@] o]
CRKS 2 CRKS =2
al | [
2| 2,
LF LF
CRKS = Connection screw size
Designation 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.
VSTD...
Straight shank for VTB type T-slotting heads
(%2}
=
o]
CRKS 3,
| %
(a1
m
Y
§ LF '
CRKS = Connection screw size
Designation DCONMS BD LF CRKS Shank material
VSTDO06L070S04-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.
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VAD**-M...

TungFlex conversion adapter

CRKS X
()
@] n % E
i ~ : 3
- OV A
LB '
LF | LS .
CRKS = Connection screw size
Designation BD DCSFMS LF LS LB CRKS CRKSMS H Shank material
VAD130L016S08-S-M8 11.7 13 16 17.5 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
VER...
Straight neck with ER11/16/20/25 collet
CRKS = Connection screw size
Designation SS BD LF CRKS Shank material
VER11AL006S04-S ER11 5.8 6 S04 Steel
VER11AL006S05-S ER11 7.9 6 S05 Steel
VER11AL020S05-S ER11 7.9 20 S05 Steel
VER16AL012S05-S ER16 7.9 12 S05 Steel
VER16AL020S05-S ER16 7.9 20 S05 Steel
VER16AL010S06-S ER16 9.9 10 S06 Steel
VER16AL020S06-S ER16 9.9 20 S06 Steel
VER16AL006S08-S ER16 11.6 6 S08 Steel
VER16AL020S08-S ER16 11.6 20 S08 Steel
VER20AL004S05-S ER20 7.6 4 S05 Steel
VER20AL004S06-S ER20 9.25 4 S06 Steel
VER20AL004S08-S ER20 11.6 4 S08 Steel
VER20AL004S10-S ER20 15.3 4 S10 Steel
VER20AL0105S05-S ER20 7.6 10.5 S05 Steel
VER20AL0105S06-S ER20 9.25 10.5 S06 Steel
VER20AL013S08-S ER20 11.6 13 S08 Steel
VER20AL016S10-S ER20 15.3 16 S10 Steel
VER25AL004S05-S ER25 7.6 4 S05 Steel
VER25AL0105S05-S ER25 7.6 10.5 S05 Steel
VER25AL004S06-S ER25 9.25 4 S06 Steel
VER25AL0105S06-S ER25 9.25 10.5 S06 Steel
VER25AL004S08-S ER25 11.6 4 S08 Steel
VER25AL0105S08-S ER25 11.6 10.5 S08 Steel
VER25AL004S10-S ER25 15.3 4 S10 Steel
VER25AL0105S10-S ER25 15.3 10.5 S10 Steel
VER25AL004S12-S ER25 18.3 4 S12 Steel
VER25AL0105S12-S ER25 18.3 10.5 S12 Steel
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Il WRENCH
. . Connection .
Appearance Designation ————— Torque (N:m) Applicable head
S04 4 Square
KEYV-S05 Ball
S05 7 Radius
Drilling
/\_‘.——-"/-‘3'7 KEYV-S06 S06 10 Chamfering
e Counterboring
P KEYV-S08 S08 15 Barrel
Lens
KEYV-S10 S10 28 Bull nose
Indexable modular head
KEYV-S12 S12 28 Threading VMT
-::: KEYV-W20 S15 40 Square
: KS-24 S21 110 Ball
KEYV-177 S06 10 Slotting VST
Threading VTR
KEYV-217 S08 15 (GH130, AH735 grades)
S05 7
KEYV-T20
So6 10 Slotting VST, VTB
KEYV-T25 S06 10 Face mill
- s08 15 Threading VTR
KEYV-T30L S08 15
S08 15 i
KEYV-T40L Slotting VST, VTB
S10 28 Face mill
S08 15 i
KEYV-T50L Slotting VTB
S10 28 Face mill

Note: Wrenches are sold separately.
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Bl TORQUE WRENCHES

. . Connection TM Head Torque
Appearance Designation Stock screw size description (N-qm)
)
% ! TORQUEWRENCH5-50NM9x12 ) - - 5-50
T
TM-WRENCH-6-05 ) S05 VEH, VED, VEE, 7
5 VEE-I, VEE-R,
- 3 TM-WRENCH-8-06 ) S06 VEE-C, VEE-A, 10
33 VFX**-04/06, VRD,
S TM-WRENCH-10-08 ® S08 VBD-BG, VBE-BG,| 15
63 VBE-BGA, VDP,
£5 TM-WRENCH-13-10 ® S10 VDS, VCA, 28
£ VBO, VBL, VBN,
g > TM-WRENCH-16-12 ) S12 HPAV06-S, 28
HXNO2R-S, TID-S,
TM-WRENCH-20-15 ) S15 VMT 40
08 TM-WRENCH-4E-05 ) S05 7
58 R EE. VRB, VRC,
% 2 TM-WRENCH-5E-06 ) S06 VX032, 10
S 2 TM-WRENCH-7E-08 ) S08 VBB-BM, VBB-BG,| 15
22 VBB-SG, VCP,
g o TM-WRENCH-8E-10 ® S10 VGC, VOW, VCR 28
o8 TM-WRENCH-9E-12 ® S12 28
g2
55
3 g INSERT-TOOL-9X12MM ® - - -
® =
85
VFM120, VTB135,
BIT-SOCKET-T20-DRIVE ) S05, S06 VTB160W?2.00, 7,10
VTB165W2.00
2 VFM160,
k- VTB160W3.00,
S BIT-SOCKET-T25-DRIVE ) S06 VTB160W4.00, 10
@ VTB165W3.00,
3 VTB165W4.00
g BIT-SOCKET-T30-DRIVE ) S08 VTB195 15
[
VFM200, VST277,
BIT-SOCKET-T40-DRIVE ) S08, S10 VTB225 15, 28
BIT-SOCKET-T50-DRIVE ) S08,S10 | VFM250, VTB250 | 15, 28

B CAUTIONARY 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 DESIGNATION SYSTEM
Shank

V SS D10 L070 S 06-W-A

o _jJo ___jJo_______Jo |

CEr—
V  |TungMeister D06 |26 L070 |70 S Steel
D08 |28 C Carbide
D10 |210 W |Tungsten
SS |Straight neck D12 |g12 S Cylindrical
TS [Taper neck b6 o6 W[ Weldon
SC |Slotting D20 |220 A  |with coolant hole
ST |T-slotting D25 [025 Thread size
AD |TungFlex adapter D32 |032 04 S04 M (TungFlex adapters)
ER |ER collet holder VSC, VAD type 05 |S05
100 (010 fEI 506
120 (012 HEIN 508
130|013 10 510
180 (018 [0 512
210 |o21 HE 515
VER type 21 S21
11A |Collet size
16A |Collet size

Head
@ Square endmill

V E E 080 L05.0 ROO - 03 S05

o Jle | Jjo _ _jJo ______ _Jo______loJjo _Jo |

@ Ball nose endmill

VBD200L15.0-BG-04 S12

o _Joe Jo Jo ____Jo o __J|ejo _Jo |

\'/ TungMeister B 0° Nose radius I Irregular pitch
: c |15° ROO | Sharp edge (or Intermittent edge)
il
°, 37°, 47° A for aluminium
E Square D 300, 370, 47o R005 |R0.05 A for Sl
B Ball E 38°, 45°, 50 RO1 |RO.1 erra fe edge
R Radius F 60° RO5 |RO0.5 C Combined edge
FX | High feed H 43° R10 |R1.0
) - T Land Chamfer type
CA |Chamfering R | 15  45° General
CP__ Spot drilling C30 0.3 x 45° 02 [2
DS |pbicalfutes | |20 98 C60 |06 x45° oMl &
Chamfering 200 |020 Chamfering head ilottu;g head VST type
— (front and back) @ Cutting edge A30 |30° )
CR |R chamfering length (mm) A60 |60°
GC | Counterboring tength R chamfering head
DP | Center drilling L07.0 |7 R10 |R1.0 S04 | S04
S S|otting 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 |So8
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 Threading s15 |s15
; IS** | ISO metric, pitch**
MT Threadln_g o Unfiog " m] sS21 | S21
(full profile) UN nified,
TR Threading Ww** | Whitworth, pitch**
(partial profile)
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Il PRACTICAL EXAMPLES

Workpiece type

Rack

Shaft

VER11AL006S05-S (Steel, ER11)

Shank VSSD25L075S12-S (Steel, 225 mm)
Head VEH200L30.0R05104S12 (220 mm) VEE060L05.0R00-04S05 (86 mm)
Grade AH715 AH725
SCM440 / 42CrMo4 SUS303 / X10CrNiS18-9
Square . Square M
Workpiece material
2
Q
Cutting speed : Vc (m/min) 140 80
m§ Feed per tooth: fz (mm/t) 0.08 0.03
£.2
g% Depth of cut :ap (mm) 24 3
O g|Width of cut  : ae (mm) 5.5
Coolant Wet
120 10
o _ Productivity; e_ 4
[ [S)S
sE 80 SE
>a >o 6
S g€
gg’ 82 4
Zx 4 T
Results ‘g % % % 2
= =
0 0
TUNGMEISTER Competitor TUNGMEISTER Competitor
VEH milling head enabled the use of wider Integrated ER collet shank provides an
cutting width (ae), thanks to excellent anti- optimal tool overhang, allowing double cutting
vibration design, reducing the number of speed and depth of cut to be applied, while
passes for improved cycle time. also ensuring stability.
Workpiece type Machine part Valve
Shank VSSD16L130S10-C (Carbide, 16 mm) VER16AL010S06-S (Steel, ER16)
Head VEH160L24.0R05104S10 (216 mm) VFM160L04.8R04106S06 (216 mm)
Grade AH715 AH715
FCD400 / GGG40 A5052 / AIMg2.5
Square . Face mill .
Workpiece material
Cutting speed : Vc (m/min) 100 40
m§ Feed per tooth: fz (mm/t) 0.04 0.03
£
g:‘é Depth of cut :ap (mm) 15 2.6
© o|Width of cut :ae (mm) 1 11
Coolant Wet External
5
5 Tool life 2, Broductivity,
- S
< 1.4 times! SE
® 5
= of
Results ° ©
e 2=
0

TUNGMEISTER Conventional

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

TUNGMEISTER Competitor

Featuring sharp cutting edge and built-in wiper
edge, VFM head provided 1.5 times higher
productivity with excellent surface finish.
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TUNGMEISTER

Workpiece type Lip slot die Base plate
Shank VSSD20L130S12-C (Carbide, 220 mm) VSSD10L075S06-S (Steel, 210 mm)
Head VBD200L15.0-BG-04S12 (220 mm) VCP100L09.0A45-02S06 (210 mm)
Grade AH725 AH715
SUS630 / X5CrNiCuNb16-4 SUS430 / X6Cr17
((\
Clm Cm S
m,
. . Ball M Chamfering c “ M
Workpiece material Spot drill €
oL
(aV)
Cutting speed : Vc (m/min) 75 22
c»vg' Feed per tooth: fz (mm/t) 0.04 0.04
c.=
':E-.‘é Depth of cut :ap (mm) 0.5 2
© o|Width of cut :ae (mm) 10 2
Coolant Air blast External
3 500 100 :
a Tool lif
Tool life ERICT - y’ Tool life
- - | = 400 8 3 2 times!
g o 2 times! £ 2 =
& < 0 - BProductivity,
= = Q -
= = 200 N 2 times!
3 1 o 3
Results F F 100 20
2
0 0 o
TUNGMEISTER Competitor TUNGMEISTER Competitor
VBD head with sharp cutting edge generated TungMeister, combined with built-up edge
low cutting force, providing 2 times longer resistant AH715 grade, eliminated built-up
tool life without vibration. edge and provided double tool life.
Workpiece type Rotor Shaft
Shank VSSD10L075S06-S (Steel, 210 mm) VSSDO06L050S04-S (Steel, @6 mm)
Head VDS100A45-02S06 (210 mm) VST217W1.40R005-4S08 (221.7 mm)
Grade AH725 GH730
SCM440 / 42CrMo4 S45C / C45
Chamfering . i .
Workpiece material Spot drill Slotting
» |Cutting speed : Vc (m/min) 100 205
§ Feed per tooth :fz (mm/t) - 0.02
§ Feed per revolution: f (mm/rev) 0.2 -
S |Depthofcut :ap (mm) - 1.4
2 |Widthofcut  :ae (mm) - 2
£ |Hole depth :L (mm) 3 -
© Coolant External External
600 0.8 8,000
ol .. Tool life YN ot |
g 400 |--oent 50 times! gé 06" ' T 6,000 g
£ 300 f-eeees 2E o4l TGl 4000 5
S 200 A N— Sx g
Results = SE 02 [N - 2,000 &
100 [---eee- —— L=
0 0 0
TUNGMEISTER Competitor TUNGMEISTER Competitor
VDS head has sharp cutting edge, eliminating VST head provided excellent chip evacuation
burr generation. 500 parts were drilled without and process security while eliminated
the need for post-process manual burr removal. jamming at increased feeds and speeds.
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