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B MILLING
Iungulog
24 High-Feed Milling D002
44 Shoulder Milling D032
£= Face Milling D116
EVA Slot Milling D170
< Profile Milling D186
‘@] Multi-Functional Milling D222
@ Milling Insert D312
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MillLine - High-Feed Milling
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HYBRIDTACMILL ey

High-feed endmills

20" 210 - 16 mm
7/ 2= max. ap 0.8 mm

DOFEED

Super high-feed milling cutters with 4-cornered double-sided inserts
15° 216 - 3200 mm
/ — max.ap 1.5 mm

Do Ta2ALL

Super high-feed cutters for profile milling with rigid clamping
(\ 20° 220 - 50 mm
,fi' £ max.ap 1.3 mm

DOFEEDQUAD

D004

D008

D016

D021

Super high-feed cutters for face milling with 8-cornered double-sided inserts

13° 250 - 2125 mm
/ — max.ap 2 mm

MILLQEEED

Super high-feed milling cutters for large depths of cut
/ — max.ap 2.5 mm

MILLFEED

High-feed milling cutters with single-sided inserts

1020 220 - 160 mm
7 — max.ap 3 mm

D024

D026




DoFeed
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HYBRIDTACMILL

EXH
Super high feed milling endmills with center cutting edge

AR.=+20°, RR.=+12°

AL
< Right hand (R) shown.

Designation Max. ap m z oDc1 oDs L Lt Os Insert
EXHO6R010M10.0-02 0.6 10 2 5 10 90 40 50 XXGTO6H2...
EXHO07R012M12.0-02 0.6 12 2 7 12 98 48 50 XXGTO7X3...
EXHO9R016M16.0-02 0.8 16 2 10 16 124 64 60 XXGT09X4...
SPARE PARTS & V4 / A

Designation (DClamping screw Wrench 1

EXHO6R010M10.0-02 CSPD-1.8S M-1000 = IP-6F
EXHO07R012M12.0-02 CSPB-2H M-1000 = IP-6F
EXHO9R016M16.0-02 CSPB-2.58 M-1000 IP-8D =
[CN

Insert

Reference pages

Inserts, Standard cutting conditions — D005
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Bl INSERT
XXGT EC-MJ (Center cutting edge)

B o

XXGT FC-AJ (Center cutting edge)

.r. . A
:
lm

XXGT EP-MJ (Peripheral cutting edge)

—
lm

XXGT FP-AJ (Peripheral cutting edge)

<T>
|
lm

- Steel Y
M Stainless Y
- Cast iron *
- Non-ferrous *
- Superalloys Y : First choice
H  Hard materials Y : Second choice
Coated
Designati Max.| o & AlB|T
gnation ap |@ &
Iz ®n
< 0
XXGTO6H205EC-MJ 06 |@ 62 | 49 | 25
XXGTO07X305EC-MJ 06 |@ 7 5.9
XXGTO9X408EC-MJ 08 |@ 89 | 79
XXGTO6H205FC-AJ 0.6 [ 62 | 49 | 25
XXGTO7X305FC-AJ 0.6 [} 7 5.9 3
XXGT09X408FC-AJ 0.8 o 89 | 79 4
XXGTO6H205EP-MJ 06 |@ 6.2 | 5.1 2.5
XXGTO7X305EP-MJ 06 | @ 7 6.3 3
XXGTO9X408EP-MJ 08 |@ 8.9 8 4
XXGTO6H205FP-AJ 0.6 [} 6.2 | 5.1 2.5
XXGTO7X305FP-AJ 0.6 [} 7 6.3 3
XXGTO9X408FP-AJ 0.8 [ 8.9 8 4
@®: Line up

I STANDARD CUTTING CONDITIONS

@Shoulder milling, Slotting

Workpigce Carbon steels and| Alloy steels and Stainless steels Cast irons AIumi_nium alloys Alumi_nium alloys
material alloy steels prehardened steels (Si < 13%) (Si =13%)
Hardness < 30HRC 30 ~ 40HRC < 250HB - - -
Cutting speed |Vc = 100 ~ 300 m/min|Vc = 100 ~ 250 m/min|Vc = 100 ~ 300 m/min|Vc = 100 ~ 300 m/min|Vc = 100 ~ 500 m/min|Vc = 100 ~ 300 m/min
Conditions No. of re\i. n|Feed speed‘Vf No. Of, rev. n |Feed speed.Vf No. of rev. n |Feed speed.vf No. Of. rev. n [Feed speedlllq No. Of. rev. n [Feed speedIV, No. Of. rev. n [Feed speedIV'
min® |mm/min| min" [mm/min| min® |mm/min| min" [mm/min| min? [mm/min| min" |mm/min
.| 210 4770 1430 3820 760 4770 1430 6360 2540 9550 5730 6360 3180
To(;ln(::;a. o12 | 3980 1190 3180 630 3980 1190 5300 2120 7950 4770 5300 2650
. . . 016 | 2980 890 2380 470 2980 890 3970 1580 5960 3570 3970 1980
Side cutting Slotting 210 ap<0.6 ap<0.5 ap<0.6 ap<0.6 ap<0.6 ap<0.6
ap: Axial depth of cut Degltjt: of 012 ap<0.6 ap<0.5 ap<0.6 ap<0.6 ap<0.6 ap<0.6
216 ap <0.8 ap < 0.6 ap<0.8 ap <0.8 ap<0.8 ap<0.8
.Plunging Al ] Al ]
Workpiece |Carbon steels and| Alloy steels and . . uminium alloys | Aluminium alloys
matSriaI alloy steels preha!r/dened steels Stainless steels Castirons (Si < 13%) Y (Si =13%) Y
Hardness < 30HRC 30 ~ 40HRC < 250HB - - -
Cutting speed |Vc = 100 ~ 300 m/min|Vc = 100 ~ 250 m/min|Vc = 100 ~ 300 m/min|Vc = 100 ~ 300 m/min|Vc = 100 ~ 500 m/min|Vc = 100 ~ 300 m/min
Conditions No. of_ re\:. n |Feed speed'Vf No. of_ rev. n |Feed speed'Vf No. Of. rev. n|Feed Speed'Vf No. of rev. n |Feed speedIV, No. °f, rev. n |Feed speedlm No. °f, rev. n |Feed speedIVg
min®  |mm/min| min® [mm/min| min® |mm/min| min" [mm/min| min® [mm/min| min" |mm/min
.| 210 4770 240 3820 150 4770 240 6360 440 9550 760 6360 440
To(:Jnlrg;a. 012 | 3980 200 3180 130 3980 200 5300 370 7950 640 5300 370
016 | 2980 150 2380 95 2980 150 3970 280 5960 480 3970 280

Note: @ In slotting or pocketing where chips tend to stay in the cutting

zone, use an air blast to remove chips for preventing chip recutting.
® When chips tend to weld excessively on the cutting edge such as

in machining aluminium alloys, use a water soluble cutting fluid.

@ |n the case of cutting a casting skin or a heavily interrupted
work surface, decrease the feed per tooth and the maximum
depth of cut to 1/2 to 2/3 times the values shown in the table.

® Tool overhang length must be as short as possible to avoid

chatter. When the tool overhang length is long, decrease the

number of revolutions and feed.
® Cutting conditions are generally limited by the rigidity and power

of the machine and the rigidity of the workpiece. When setting
the conditions, start from half of the values of the standard
cutting conditions and then increase the value gradually while
making sure that the machine is running normally.

Tungaloy D005




Il APPLICATION RANGE

Shoulder

. Plungin Drillin
milling Slotting  prilling o g

(Helical feed) | Enlarging hole

H1

Tool dia. Max. depth Max.depth Mﬁa‘iﬁtﬂ"g raﬁ?))i(r.'lg macl\r/:méble macl:vrll?rféble M?A)l(i.d(t:ﬁtitling Max.depth
ofcut  ofdriling  ginging  angle.  holedia.  holedia. enlarginghole ©f Poring
Designation oDc ap H w e° D1 D2 ae H1
EXHOBRO10M10.0-02 10 0.6 5 5 5 12 19 7 30
EXHO7R012M12.0-02 12 0.6 6 6 5 14 23 9 36
EXHO9R016M16.0-02 16 0.8 8 8 5 18 31 12,5 48

Il TOOL GEOMETRY FOR PROGRAMMING

When using CAD/CAM, please program it for radius cutter.
The following table shows actual cutting edge geometry and
amount of unfinished work cut.

5
(@]
Corner G
of insert = t: Amount
kol of uncut
re @
°
] 3
WSl S Corner radius in
= programming R
Max. Corner
Corner . Amount A
depth of insert Width of uncut radius in
of cut programming
Designation m ap re w t R
0.7 R0.5
EXHO6R010M10.0-02 10 0.6 0.5 2.5
0.6 R1.0
0.7 R0.5
EXHO7R012M12.0-02 12 0.6 0.5 2.5
0.6 R1.0
0.8 R0.5
EXHO9R016M16.0-02 16 0.8 0.8 3 0.7 R1.0
0.6 R1.5
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High-Feed Milling
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DOFEED

TXNO3
Super high feed milling cutters with double sided inserts with 4 edges

A.R.=+6° R.R. = +12° ~ 13°
=08

4

Designation Max. ap m z ©oDc1t oDb od 4 Lt b a K° Kg Air hole Insert
TXNO3R040M16.0E05 1 40 5 33.6 35 16 18 40 5.6 8.4 17 0.2 with LNMUOS...
TXNO3R040M16.0E06 1 40 6 33.6 35 16 18 40 5.6 8.4 17 0.2 with LNMUOS...
TXNO3R050M22.0E05 1 50 5 43.6 47 22 20 50 6.3 10.4 17 0.5 with LNMUOS...
TXNO3R050M22.0E08 1 50 8 43.6 47 22 20 50 6.3 10.4 17 0.5 with LNMUOS...
SPARE PARTS @ f °‘§ /

Designation Clamping screw Lubricant Center bolt Wrench

TXNO3RO04... CSPB-2.5 M-1000 CM8X30H IP-8D

TXNO3RO05... CSPB-2.5 M-1000 CM10X30H IP-8D

DOFEED

EXNO3
Super high feed milling endmills with double sided inserts with 4 edges

A.R.=+6° R.R. = +5° ~ +11°

: =
e o &8s

K3 b Lt ‘ 2s g

Designation Max. ap m z oDc1 oDs L Lt s K° Kg Air hole Insert
EXNO3R016M16.0-02 1 16 2 9.6 16 100 30 70 15 0.2 with LNMUOS...
EXNO3R016M16.0-02L 1 16 2 9.6 16 150 50 100 15 0.2 with LNMUOS...
EXNO3R018M16.0-02 1 18 2 11.5 16 100 30 70 17 0.2 with LNMUQS...
EXNO3R018M16.0-02L 1 18 2 115 16 150 25 125 17 0.2 with LNMUOS3...
EXNO3R020M20.0-03 1 20 8 13.5 20 130 50 80 17 0.3 with LNMUOQS3...
EXNO3R020M20.0-03L 1 20 3 13.5 20 160 80 80 17 0.3 with LNMUOQS3...
EXNO3R020M20.0-04 1 20 4 13.5 20 130 50 80 17 0.3 with LNMUOS...
EXNO03R022M20.0-03 1 22 3 15.5 20 130 50 80 17 0.3 with LNMUOS...
EXNO3R022M20.0-03L 1 22 3 165 20 160 30 130 17 0.4 with LNMUOS...
EXNO3R022M20.0-04 1 22 4 15.5 20 130 50 80 17 0.3 with LNMUOQS...
EXNO3R025M25.0-04 1 25 4 18.5 25 140 60 80 17 0.5 with LNMUOQS3...
EXNO3R025M25.0-04L 1 25 4 18.5 25 180 100 80 17 0.6 with LNMUOQS3...
EXNO3R025M25.0-05 1 25 5 18.5 25 140 60 80 17 0.5 with LNMUQS3...
EXNO3R028M25.0-04 1 28 4 215 25 140 60 80 17 0.5 with LNMUOQS...
EXNO3R028M25.0-04L 1 28 4 21.5 25 180 35 145 17 0.7 with LNMUOS...
EXNO3R028M25.0-05 1 28 5 215 25 140 60 80 17 0.5 with LNMUOS...
EXNO3R030M32.0-04 1 30 4 23.5 32 150 70 80 17 0.8 with LNMUOQS...
EXNO3R030M32.0-04L 1 30 4 23.5 32 200 120 80 17 0.9 with LNMUOS3...
EXNO3R030M32.0-05 1 30 5 23.5 32 150 70 80 17 0.8 with LNMUOQS...
EXNO3R032M32.0-05 1 32 5 255 32 150 70 80 17 0.8 with LNMUOQ3...
EXNO3R032M32.0-05L 1 32 5 25.5 32 200 120 80 17 1.1 with LNMUOS...
EXNO3R032M32.0-06 1 32 6 25.5 32 150 70 80 17 0.9 with LNMUOS3...
EXNO3R035M32.0-05 1 85] 5! 28.5 32 150 85 115 17 0.9 with LNMUOQS...
EXNO3R035M32.0-05L 1 85 5 28.5 32 200 35 165 17 1.2 with LNMUOS...
EXNO3R035M32.0-06 1 35 6 28.5 32 150 35 115 17 0.9 with LNMUOQS...

SPARE PARTS @ f /

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

Reference pages

Inserts — D009, Standard cutting conditions — D010 - D011
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DOFEED

HXNO3-M
Super high feed milling endmills (Dofeed) with TungFlex

A.R.=+6° R.R. = +5° ~ +11°

oDc

oDc1

-
iy

A-A cross section

oDc1 Le Lt C
9.6 42 25 8 10 12.8 15 M8 0.03 with LNMUOS...
8

11.5 42 25 10 14.5 17 M8 0.04 with LNMUOS...
13.5 49 30 10 15 17.8 17 M10  0.06 with LNMUQS...
13.5 49 30 10 15 17.8 17 M10  0.06 with LNMUOS...
HXNO3R022MM10-03 22 15.5 49 30 10 15 17.8 17 M10  0.06 with LNMUOS...
HXNO3R022MM10-04 22 15.5 49 30 10 15 17.8 17 M10  0.07 with LNMUOS...

Designation Max. ap m z
2
2
3
4
3
4
HXNO3R025MM12-04 25 4 185 57 35 10 17 208 17 M12 04 with  LNMUOS...
5
4
5
4
5
5
6

HXNO3R016MMO08-02 1 16
HXNO3R018MMO08-02 18
HXNO3R020MM10-03 20
HXNO3R020MM10-04 20

T oD3 K° Ts Kg Airhole Insert

HXNO3R025MM12-05 25 18.5 57 35 10 17 20.8 17 M12 0.1 with LNMUOS...
HXNO3R028MM12-04 28 21.5 57 35 10 17 23 17 M12  0.12 with LNMUOS...
HXNO3R028MM12-05 28 215 57 35 10 17 23 17 M12  0.12 with LNMUOS...
HXNO3R030MM16-04 30 23.5 63 40 12 22 28.8 17 M16  0.19 with LNMUOS...
HXNO3R030MM16-05 30 23.5 63 40 12 22 28.8 17 M16 0.2 with LNMUOS...
HXNO3R032MM16-05 32 25.5 63 40 12 22 28.8 17 M16 0.2 with LNMUOS...
HXNO3R032MM16-06 32 25.5 63 40 12 22 28.8 17 M16  0.21 with LNMUOS...

SPARE PARTS & f /

4 4 4 4 4 4 a4 a4 a4 a4

Designation Clamping screw Lubricant Wrench
HXNOS... CSPB-2.5 M-1000 IP-8D
Il INSERT
LNMUO3-MJ(for general purpose) LNMUO3-ML(for low cutting force)

ap

B T R B T
» 8 E i N -
o
©

- Steel ¥* [Y¥
M Stainless *
- Cast iron * DA
- Non-ferrous
- Superalloys ¥* | Y DA¢ v : First choice
H Hard materials bAdbAdh ¢ Y¢ : Second choice
Coated
0
Designation re Ma%’('g E § 5 A BI|T
I T I I
S GG G
LNMUO303ZER-MJ 1.2 1 o0 00 3.2 6 4.3
LNMUO303ZER-ML 1.2 1 e 00 0 3.2 6 4.3

@: Line up

Reference pages
Standard cutting conditions — D010 - D011

Tungaloy D009




I STANDARD CUTTING CONDITIONS TXNO3/EXNO3/HXNO3

»

Hardness Priority

ISO Workpiece material
~ 300HB
Carbon steels
(C45, C55 etc.)
~ 300HB
~ 300HB
Alloy steels
(42CrMo4, 17Cr3 etc.)
P - 008
30 ~
40HRC
Prehardened steels 30 ~
(NAK80, PX5 etc.) 40HRC
30 ~
40HRC
StainIeS§ steels ~ 200HB
M (X5CrNi18-10,
X5CrNiMo17-12-2 etc.)
~ 200HB
150 ~
Gray cast irons 250HB
(GG25, GG30 etc.) 150 ~
. 250HB
150 ~
Ductile cast irons 250HB
(GGG40 etc.) 150 ~
250HB
~ 40HRC
Titanium alloy
(Ti-6AI-4V etc.)
S ~ 40HRC
. ~ 40HRC
Heat-resistance alloy
(Inconel, Hasteroy etc.)
~ 40HRC
40 ~
Hot mold steel 50HRC
(X40CrMoV5-1 etc.) 50 ~
H 60HRC
50 ~
Cold mold steel 60HRC
(X153CrMoV12 etc.) 50 ~
60HRC

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

chips from the work area.

First choice

for wear
resistance

First choice

for wear
resistance

First choice

for impact
resistance

for wear
resistance

First choice

for impact
resistance

First choice

for wear
resistance

First choice

for wear
resistance

First choice

for impact
resistance

First choice

for wear
resistance

First choice

for impact
resistance

First choice

for impact
resistance

Grade

AH3035

AHB8015

AH3035

AH8015

AH3035

AH3035

AH8015

AH3035

AH3035

AHT725

AHB8015

AH725

AHB8015

AH130

AH130

AH725

AH8015

AH8015

AH3035

AH8015

AH725

Chip-
breaker

MJ

MJ

MJ

MJ

ML

MJ

ML

ML

MJ

MJ

MJ

MJ

MJ

ML

MJ

ML

ML

MJ

MJ

MJ

MJ

I CAUTIONARY POINTS IN USE

B The use of a standard or long shank
When using a long shank, please lower the cutting

conditions (Vc, fz, ap) to 70% of the maximum conditions

for the standard shank.

Cutting __Feed per tooth: fz (mm/t)
speed _Tooldia.: gDc (mm)
m ,:“n) 016 ~022 025~ 050 Plunging
100-300 05-12 05-15 04
100-300 05-12 05-15 01
100-300 05-12 05-15 01
100-300 05-12 05-15 01
100-200 05-10 05-1.0 01
100-200 05-12 05-15 01
100-200 05-10 05-1.0 01
100-150 03-07 0.3-07 0.08
100-150 03-08 0.3-0.8 0.08
100-300 05-12 05-1.5 04
100-300 05-07 0.5-1.0 01
80-200 05-12 05-15 01
80-200 05-12 05-15 01
30-60 0.3-07 03-07 0.08
30-60 0.3-07 03-07 0.8
20-50 01-0.3 01-03 0.05
20-50 01-03 01-03 0.05
80-150 0.1-0.2 01-05 0.5
80-150 4% 01-03 005
50-70 0.1-02 0.05-02 0.03
50-70 %% 003-007 003

016,z2=2 018,z=2 220
Vi
n vf n vf n 73 z2-4
3,980 6,370 3,540 5,660 3,180 7,630 10,180
Vc = 200 m/min, fz = 0.8 mm/t
3,980 6,370 3,540 5,660 3,180 7,630 10,180
Vc =200 m/min, fz = 0.8 mm/t
3,980 6,370 3,540 5,660 3,180 7,630 10,180
Vc = 200 m/min, fz = 0.8 mm/t
3,980 6,370 3,540 5,660 3,180 7,630 10,180
Ve = 150 m/min, fz = 0.7 mm/t
2,980 4,170 2,650 3,710 2,390 5,020 6,690
Ve = 150 m/min, fz = 0.8 mm/t
2,980 4,770 2,650 4,240 2,390 5,740 7,650
Ve = 150 m/min, fz = 0.7 mm/t
2,980 4,170 2,650 3,710 2,390 5,020 6,690
Ve = 150 m/min, fz = 0.7 mm/t
2,390 1,910 2,120 1,700 1,910 2,290 3,060
Ve = 120 m/min, fz = 0.4 mm/t
2,390 2,390 2,120 2,120 1,910 2,870 3,820
Ve =120 m/min, fz = 0.5 mm/t
3,980 6,370 3,540 5,660 3,180 7,630 10,180
Ve =200 m/min, fz = 0.8 mm/t
3,980 4,780 3,540 4,250 3,180 5,720 7,630
Ve =200 m/min, fz = 0.6 mm/t
2,980 4,770 2,650 4,240 2,390 5,740 7,650
Ve = 150 m/min, fz = 0.8 mm/t
2,980 3,580 2,650 3,180 2,390 4,300 5,740
Ve =150 m/min, fz = 0.6 mm/t
800 640 710 570 640 770 1,020
Vc = 40 m/min, fz = 0.4 mm/t
800 640 710 570 640 770 1,020
Vc = 40 m/min, fz = 0.4 mm/t
600 240 530 210 480 290 380
Ve = 30 m/min, fz = 0.2 mm/t
600 240 530 210 480 290 380
Ve = 30 m/min, fz = 0.2 mm/t
1,990 1,190 1,770 1,060 1,970 1,770 2,360
Ve = 100 m/min, fz = 0.3mm/t
1,990 800 1,770 710 1,970 1,180 1,580
Ve =100 m/min, fz = 0.2 mm/t
1,190 290 1,060 250 950 340 450
Ve = 60 m/min, fz=0.12 mm/t
1,190 100 1,060 80 950 110 150

Ve = 60 m/min, fz = 0.04 mm/t

overhang length is long, decrease the number of revolutions and feed.

m Tool geometry for programming
When programming for CAM, the tool should be considered

- Tool overhang length must be as short as possible to avoid chatter. When the tool

as a radius cutters. Usually, the corner radius should be set as

R = 1.5 mm. If a larger radius is used, overcutting will occur.
The following table shows the amount left as uncut (t1) and

overcut (o).

Max. depth of cut

17°

Amount left
as uncut

Amount left
as overcut

Corner R when

programming

]
Standard shank

= Ve = 100 ~ 300 m/min
£ o7
o
«
= 05
3 Long shank
5 Vc =80 ~ 200 m/min
o 03
ol
]
a

0

05 08 1 1.5

Feed per tooth: fz

Tool dia.: @Dc = 16 ~ 35 mm
Workpiece material: C55 (200HB)
L/D ratio of overhang

D010 www.tungaloy.com

(mm/t)

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

Max. depth | Corner C?ﬂmg{]R Amount left | Amount left
of cut radius W (mm) program- as uncut | as overcut
max. ap re ming t1 t2
1 0.6 -
1.5 0.5 -
1 1.2 3 2 0.25 | 0.8
2.5 0.14 0.26

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




Tool dia.: gDc (mm), Number of revolutions: n (min™'), Feed speed: Vf (nm/min), Max. depth of cut: ap = 1.0 mm

2

022 225 228 230 232 235 240 250
n vt n vt n vi n vt n vt n vt n vt n vt

z=3 z=4 z=4 z=5 z=4 z=5 z=4 z=5 z=5 z=6 z=5 z=6 z=5 z=6 z=5 z=8

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz = 1 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz = 1 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Vc =200 m/min, fz = 1 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz =1 mm/t

2,170 4,560 6,080 1,910 5,350 6,690 1,710 4,790 5,990 1,590 4,450 5,570 1,490 5,220 6,260 1,360 4,760 5,710 1,190 4,170 5,000 950 3,330 5,320
Ve = 150 m/min, fz = 0.7 mm/t

2,170 5,210 6,940 1,910 7,640 9,550 1,710 6,840 8,550 1,590 6,360 7,950 1,490 7,450 8,940 1,360 6,800 8,160 1,190 5,950 7,140 950 4,750 7,600
Ve =150 m/min, fz =1 mm/t

2,170 4,560 6,080 1,910 5,350 6,690 1,710 4,790 5,990 1,590 4,450 5,570 1,490 5,220 6,260 1,360 4,760 5,710 1,190 4,170 5,000 950 3,330 5,320
Ve = 150 m/min, fz = 0.7 mm/t

1,740 2,090 2,780 1,530 2,450 3,060 1,360 2,180 2,730 1,270 2,540 3,180 1,190 2,980 3,570 1,090 2,730 3,270 950 2,380 2,850 760 1,900 3,040
Ve =120 m/min, fz = 0.5 mm/t

1,740 2,610 3,480 1,530 3,060 3,820 1,360 2,730 3,410 1,270 3,050 3,810 1,190 3,570 4,280 1,090 3,270 3,920 950 2,850 3,420 760 2,280 3,650
Ve =120 m/min, fz = 0.6 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz =1 mm/t

2,890 5,200 6,940 2,550 6,110 7,640 2,270 5,460 6,820 2,120 6,780 8,480 1,990 7,960 9,550 1,820 7,280 8,740 1,590 6,360 7,630 1,270 5,080 8,130
Ve =150 m/min, fz = 0.8 mm/t

2,170 5,210 6,940 1,910 6,110 7,640 1,710 5,460 6,820 1,590 6,360 7,950 1,490 7,450 8,940 1,360 6,800 8,160 1,190 5,950 7,140 950 4,750 5,700
Ve =150 m/min, fz =1 mm/t

2,170 3,910 5,210 1,910 6,110 7,640 1,710 5,460 6,820 1,590 6,360 7,950 1,490 7,450 8,940 1,360 6,800 8,160 1,190 5,950 7,140 950 4,750 5,700
Ve =150 m/min, fz =1 mm/t

580 700 930 510 820 1,020 450 730 910 420 840 1,050 400 1,000 1,200 360 900 1,080 320 800 960 250 630 1,000
Ve = 40 m/min, fz = 0.5 mm/t

580 700 930 510 820 1,020 450 730 910 420 840 1,050 400 1,000 1,200 360 900 1,080 320 800 960 250 630 1,000
Vc = 40 m/min, fz = 0.5 mm/t

430 260 340 380 230 290 340 200 260 320 260 320 300 300 360 270 270 320 240 240 290 190 190 300
Ve = 30 m/min, fz = 0.2 mm/t

430 260 340 380 230 290 340 200 260 320 260 320 300 300 360 270 270 320 240 240 290 190 190 300
Ve = 30 m/min, fz = 0.2 mm/t

2,160 1,940 2,590 1,270 1,520 1,900 1,140 1,370 1,710 1,060 1,270 1,590 990 1,490 1,780 910 1,370 1,640 800 1,200 1,440 640 960 1,540
Ve =100 m/min, fz = 0.3 mm/t

2,160 1,300 1,730 1,270 1,020 1,270 1,140 910 1,140 1,060 850 1,060 990 990 1,190 910 910 1,090 800 800 960 640 640 1,020
Ve =100 m/min, fz = 0.2 mm/t

870 310 420 760 300 380 680 270 340 640 260 320 600 300 360 550 230 340 480 240 280 380 200 300
Ve = 60 m/min, fz = 0.1 mm/t

870 100 140 760 120 150 680 110 140 640 100 130 600 120 140 550 110 130 480 100 120 380 80 120

- The above table shows the conditions for standard shank type cutters. When using long shank

type cutters, the number of teeth may be different. In this case, the cutting

changed by referring to: “The usage of standard and long shanks” shown in previous page.

I APPLICATION RANGE

Ve = 60 m/min, fz = 0.04 mm/t

conditions should be

machine is running normally.

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

4 Shoulder Small depth Plunging Drilling Enlarged hole N
milling Slotting ~ Ramping plunging (Helical feed)
—>
‘ 1
|
. -l ae
S - 9D1, D2 )
Max. depth Max. ramping  Max. plunging  Max. cutting width Min.machinable Max.machinable Max. cutting width
of cut angle depth in plunging hole dia. hole dia. in enlarged hole

Designation Max ap 0° A w oD1 oD2 ae
E/HXNO3RO16M... 016 1 2.1 0.3 3.5 22 30 12.5
E/HXNO3R018M... 218 1 1.7 0.3 3.5 26 34 14.5
E/HXNO3R020M... 220 1 1.4 0.3 3.5 30 38 16.5
E/HXNO3R022M... 022 1 1.2 0.3 3.5 34 42 18.5
E/HXNO3R025M... 225 1 1.0 0.3 3.5 40 48 21.5
E/HXNO3R028M... 228 1 0.8 0.3 3.5 46 54 24.5
E/HXNO3RO30M... 230 1 0.7 0.3 3.5 50 58 26.5
E/HXNO3R032M... 232 1 0.7 0.3 3.5 54 62 28.5
EXNO3RO35M... 235 1 0.6 0.3 3.5 60 68 31.5
TXNO3RO040M... 240 1 0.5 0.3 3.5 70 78 36.5
TXNO3RO50M... 250 1 0.4 0.3 3.5 90 98 46.5

- For eDc above 33 mm, slot milling, ramping or contouring

is not recommended as chips may be re-cut.
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DOFEED

TXNO6
Super high feed milling cutters with double sided inserts with 4 edges

AR.=+10°, RR. =+2° ~ +6°

TXNO6R200M60.0E12 L—% é
=43
@

¢ .
. i Fig.2
Designation Max. ap z oDc1t oDb  Lf od 4 a b Kg Airhole Insert Fig.
TXNO6RO50M22.0E04 1.5 50 4 376 47 50 22 20 104 63 0.4 with LN*UO0G... 1
TXNOBRO50M22.0E05 1.5 50 5 376 47 50 22 20 104 6.3 0.4 with LN*UO0B... 1
TXNO6R052M22.0E04 1.5 52 4 39.6 49 50 22 20 104 63 0.5 with LN*UO0G... 1
TXNO6R052M22.0E05 1.5 52 5 39.6 49 50 22 20 104 63 0.5 with LN*UO0B... 1
TXNO6R063M22.0E04 1.5 63 4 506 59 50 22 20 104 63 0.8 with LN*U06... 1
TXNO6RO63M22.0E06 1.5 63 6 506 59 50 22 20 104 6.3 0.8 with LN*UO06... 1
TXNO6R066M27.0E04 1.5 66 4 536 63 50 27 22 12.4 7 0.8 with LN*U0G... 1
TXNO6RO66M27.0E06 1.5 66 6 536 63 50 27 22 12.4 7 0.8 with LN*UO06... 1
TXNO6R080M27.0E05 1.5 80 5 676 76 63 27 22 12.4 7 1.6 with LN*U06... 1
TXNO6R080OM27.0E08 1.5 80 8 676 76 63 27 22 12.4 7 1.6 with LN*UO06... 1
TXNO6R100M32.0E06 1.5 100 6 876 96 63 32 25 14.4 8 2.2 with LN*U06... 1
TXNO6R125M40.0E08 1.5 125 8 112,66 100 63 40 37 16.4 9 3 with LN*UO06... 1
TXNO6R160M40.0E10 1.5 160 10  147.6 100 63 40 37 16.4 9 5 with LN*UO06... 1
TXNOBR200M60.0E12 200 12 187.6 130 63 60 38 257 14 7.2 without  LN*UO0G... 2

SPARE PARTS é / f @ &

Designation Clamping screw Grip Lubricant Center bolt Center bolt 1 Torx bit
TXNO6R050M22.0... CSPB-5 H-TB2W M-1000 - FSHM10-40H BLDIP20/S7
TXNO6R052M22.2... CSPB-5 H-TB2wW M-1000 - FSHM10-40H BLDIP20/S7

TXNO6RO63M... CSPB-5 H-TB2W M-1000 - CM10X30H BLDIP20/S7
TXN0O6R066,080M27.0... CSPB-5 H-TB2W M-1000 - CM12X30H BLDIP20/S7
TXNO6R100M... CSPB-5 H-TB2W M-1000 - CM16X40H BLDIP20/S7
TXNO6R125M... CSPB-5 H-TB2wW M-1000 TMBA-M20H - BLDIP20/S7
TXNO6R160M40.0... CSPB-5 H-TB2wW M-1000 TMBA-M20H - BLDIP20/M7
TXN06R200M60.0... CSPB-5 H-TB2W M-1000 - - BLDIP20/M7

Reference pages

Inserts — D013, Standard cutting conditions — D014 - D015
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DOFEED

EXNO6
Super high feed milling endmills with double sided inserts with 4 edges

AR.=+10°,RR.=-2° ~ +6°

Designation Max. ap m z oDc1 oDs L Lf s Kg Air hole Insert
EXNO6R032M32.0-02 1.5 32 2 19.7 32 150 70 80 0.8 with LN*U06...
EXNO6R032M32.0-02L 1.5 32 2 19.7 32 200 120 80 1.1 with LN*U06...
EXNO6R035M32.0-02 1.5 35 2 22.7 32 150 45 105 0.9 with LN*U06...
EXNO6R035M32.0-02L 1.5 35 2 22.7 32 200 45 155 1.2 with LN*UO06...
EXNO6R040M32.0-03 1.5 40 3 27.7 32 150 45 105 0.9 with LN*U06...
EXNO6R040M32.0-03L 1.5 40 3 27.7 32 220 45 175 1.3 with LN*UO06...
SPARE PARTS @ f /

Designation Clamping screw Lubricant Wrench

EXNO06 CSPB-5 M-1000 IP-20D
LNMUO06-MJ LNMUO06-ML
o
Ao re re

LNGUO06-W (2 cutting edges)

e i

- Steel * Y%
M Stainless *
-Cast iron D ¢ DA
- Non-ferrous
- Superalloys ¥* | Y% S  : First choice
H Hard materials Adhidb ¢ ¢ : Second choice
Coated
0
Designation re Maapx' g § "ﬁ § é A| B | T |bs
ju e i i i
LA CIC
LNMUOB6X5ZER-MJ 2 15 @ © @ @ @ 6 12 7 -
LNMUOBX5ZER-ML 2 15 @ © © @ @ 6 12 7 -
LNGUOBX5ZER-W 2 1.5 o 6 12 7 3.6

@: Line up

Reference pages
Standard cutting conditions — D014 - D015
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Il STANDARD CUTTING CONDITIONS TXNO6 / EXNO6

»

ISO Work material Hardness Priority
Carbon steels First choice
(C45, C55 etc.) = BULIAIE for wear resistance
Alloy steels First choice
(42CrMo4, 17Cr3 etc.) =~ &S for wear resistance
30 ~ . .
. 40HRC First choice
Prehardened steels 30 ~ Ty —
(NAK80, PX5 etc.) 40HRC P
S0~ for wear resistance
40HRC
Stainless steels ~ 200HB First choice
M (X5CrNi18-10,
X5CrNiMo17-12-2 etc.) ~200HB for impact resistance
150 ~ ’ )
First choice
Gray cast irons 250HB
(GG25, GG30 etc.) 150 ~ - .
. 250HB or wear resistance
150 ~ ) )
First choice
Ductile cast irons 250HB
(GGG40 etc.) 150 ~ ; )
250HB or wear resistance
Titanium alloy First choice
) ~ 40HRC
S (Ti-6AI-4V etc.) for impact resistance
Heat-resistance alloy ~ 40HRC First cho.ice
(Inconel, Hasteroy etc.) for wear resistance
40 ~ ) .
First choice
Hot mold steel 50HRC
(X40CrMoV5-1 etc.) 40 ~ ) )
H 50HRC for impact resistance
50 ~ . .
First choice
Cold mold steel 60HRC
(X153CrMoV12 etc.) 50 ~ - .
60HRC or impact resistance

When chips stay in the cutting zone during slotting or pocketing, use air

blast to remove chips from the work area.

Cutting
Chi speed
ip-

Grades breaker Vc

(m/min)
AH3035 My
AH8015  MJ 00-300
AH3035  MJ 100 - 300
AHB015  MJ )
AH3035 ML 100 - 200
AH3035 MJ 100 - 200
AH8015 ML 100 - 200
AH3035 ML 100 - 150
AH3035 MJ 100 - 150
AH120 MJ 100 - 300
AH8015  MJ 100 - 300
AH120 MJ  80-200
AH8015  MJ  80-200
AH130 ML
AH130 MJ 80-60
AHT725 ML o s
AH8015 ML
AH8015 MJ  80-150
AH3035 MJ  80-150
AH8015  MJ 50 - 70
AHT725 MJ 50 - 70

Feed per tooth

fz (mm/t)
Tool dia: Fied 032,z=2 035,z=2 040,z=3
oDc (mm) _Wnen
——————plunging %] n v n %}
032 ~ 6200 f; (mm/t)
1, 5 1,82 ,640 1, 4,77
05-15 015 990 3,980 1,820 3,640 1,590 0
1, 5 1,82 ,640 1, 4,77
05-15 015 990 3,980 1,820 3,640 1,590 0
05-1.0 015 1,490 2,380 1,360 2,180 1,190 2,860
1,490 2,980 1,360 2,720 1,190 3,570
0.5-1.5 0.15
1,4 2 iE 2,1 1,1 2,
05-1.0 015 90 2,380 1,360 80 90 860
03-07 01 1,190 1,190 1,090 1,090 950 1,430
1,190 1,430 1,090 1,310 950 1,710
03-08 01
1, 5 1,821 ,640 1, 4,77
05-15 015 990 3,980 1,820 3,640 1,590 0
1,990 3,980 1,820 3,640 1,590 4,770
05-1.5 0.15
1,490 2,980 1,360 2,720 1,190 3,570
0.5-1.5 0.15
1,490 2,980 1,360 2,720 1,190 3,570
0.5-1.5 0.15
400 400 360 360 320 480
0.3-0.7 0.08
300 120 270 110 240 140
01-03 0.05
1,190 710 1,090 650 950 850
01-05 0.05
1,1 47 1, 4
01-03 0.05 90 0 090 30 950 560
0.05-0.2 0.03 600 120 550 110 480 140
600 60 550 55 480 70
0.083-0.07 0.03

Tool overhang length must be as short as possible to avoid chatter. When

the tool overhang length is long, decrease the number of revolutions and

feed.
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Il CAUTIONARY POINTS IN USE

B The usage of a standard & long shank

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

for the standard shank.

. Standard shank
E Ve =100 ~ 300 m/min !
= 10 : ! 3
© : ‘ 3
‘g Long shank | !
5 Vc = 80 ~ 200 m/min |
g 05| B o R
a : : :
0 1 | [
. : : |
0 1 s s

0.5

1.5

Feed per tooth: fz (mm/t)

Tool dia.: gDc = @32 ~ 40 mm

Workpiece material: C55 (200HB)

L/D ratio of overhang

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

B Tool geometry for programming

When programming for CAM, the tool should be considered
as a radius cutters. Usually, the corner radius should be

set as R = 3 mm. If a larger radius is used, overcutting will
occur. The following table shows the amount left as uncut (t1)
and overcut (t2).

5
o
g Amount left
=4 as overcut
[0]
3°
L L5y 8
>} £~
1
W,
Corner R when
égnl?#gjtleft programming
Max. depth | Gorner Corner R [Amount left | Amount left
max. radius W (mm) r‘(’)"hrea':n_ as uncut | as overcut
ap(mm) re P g t1 t2
2 1 -
1.5 2 6 3 0.77 -
4 0.54 0.26

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




Tool diazeDc (mm), Number of revolution: n (min™"), Feed speed: Vf (mm/min), Max. depth of cut:ap = 1.5 mm, Number of teeth:z

2

250 063 280 0100,z=6 0125,z=8 0160,z =10 0200,z =12
n z=4sz=5 n z=4sz=6 n z=5sz=8 n v n %43 n %43 n v
1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz =1 mm/t
1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz=1 mm/t
950 3,040 3,800 760 2,430 3,650 600 2,400 3,840 480 2,290 380 2,450 300 2,390 240 2,290
Ve = 150 m/min, fz = 0.8 mm/t
950 3,800 4,750 760 3,040 4,560 600 3,000 4,800 480 2,880 380 3,040 300 3,000 240 2,880
Ve = 150 m/min, fz = 1.0 mm/t
950 3,040 3,800 760 2,430 3,650 600 2,400 3,840 480 2,290 380 2,450 300 2,390 240 2,290
Vc = 150 m/min, fz = 0.8 mm/t
760 1,520 1,900 610 1,220 1,830 480 1,200 1,920 380 1,150 310 1,220 240 1,190 190 1,150
Ve = 120 m/min, fz = 0.5 mm/t
760 1,820 2,280 610 1,470 2,200 480 1,440 2,300 380 1,380 310 1,470 240 1,430 190 1,380
Ve = 120 m/min, fz = 0.6 mm/t
1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Vc =200 m/min, fz =1 mm/t
1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz =1 mm/t
950 3,800 4,750 760 3,040 4,560 600 3,000 4,800 480 2,870 380 3,060 300 2,990 240 2,870
Ve =150 m/min, fz =1 mm/t
950 3,800 4,750 760 3,040 4,560 600 3,000 4,800 480 2,870 380 3,060 300 2,990 240 2,870
Ve =150 m/min, fz = 1 mm/t
250 500 630 200 400 600 160 400 640 130 380 100 410 80 400 60 380
Ve =40 m/min, fz = 0.5 mm/t
190 150 190 150 120 180 120 120 190 100 120 80 120 60 120 50 120
Ve = 30 m/min, fz = 0.2 mm/t
760 910 1,140 610 730 1,100 480 720 1,150 380 680 310 740 240 720 190 680
Ve = 120 m/min, fz = 0.3 mm/t
760 600 760 610 490 730 480 480 760 380 450 310 490 240 480 190 450
Ve =120 m/min, fz = 0.2 mm/t
380 150 190 300 120 180 240 120 190 190 110 150 120 120 120 100 120
Ve = 60 m/min, fz = 0.1 mm/t
380 75 95 300 60 90 240 60 95 190 55} 150 60 120 60 100 60

Vc = 60 m/min, fz = 0.05 mm/t

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

Il APPLICATION RANGE

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

4 Shoulder Small depth _ _— ?,;g'l',’;g, feed) Enlarged hole A
milling plunging 1 Ramping unging :ID
; M
ae
\_ oD1, oD2 )
Maic T g e e hote dia e holedin i eniarged hole

Designation Max. ap 6° A w oD1 oD2 ae
EXNO6RO32M... 232 1.5 2 0.5 6 47 59 25
EXNO6RO35M... 235 1.5 1.7 0.5 6 53 65 28
EXNO6RO40M... 240 1.5 1.3 0.5 6 63 75 33
TXNO6RO50M... 250 1.5 0.9 0.5 6 83 95 43
TXNO6R052M... 052 1.5 0.8 0.5 6 87 99 45
TXNO6RO63M... 063 1.5 0.6 0.5 6 109 121 56
TXNO6RO66M... 066 1.5 0.5 0.5 6 115 127 59
TXNO6RO8OM... 280 1.5 0.5 0.5 6 143 155 73
TXNO6R100M... 2100 1.5 0.34 0.5 6 183 195 93
TXNO6R125M... 0120 1.5 0.26 0.5 6 223 235 108
TXNO6R160M... 0160 15 0.2 0.5 6 303 315 153
TXNO6R200M... 2200 1.5 0.15 0.5 6 383 395 193

- For eDc above 100 mm, slot milling, ramping or contouring is not recommended as chips may be re-cut.
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WIST

DO TSALL
TXLN
Radius cutter with double-sided insert with 4 edges

AR.=+3° RR.=-13°

@. -
v ﬁ ‘O‘R :
& /% ﬂ’ @
. - T
¥
Designation Max. ap m z oDc1  oDb Lf od 4 a b Kg Air hole Insert
TXLN04M040B16.0R06 6 32 35 40 16 18 8.4 5.6 0.35 with LNMXO04...
TXLN04M050B22.0R07 50 42 50 20 10.4 6.3 0.45 with LNMXO04...
SPARE PARTS @ / f @ /
Designation Clamping screw Grip Lubricant Center bolt Torx bit
TXLN04M040B16.0R06 CSPD-3 SW6-SD M-1000 FSHM8-30H BLD IP10/S7
TXLN04M050B22.0R07 CSPD-3 SW6-SD M-1000 CM10X30H BLD IP10/S7

WIST
DO TSALL
EXLN
Radius cutter with double-sided insert with 4 edges

AR.=+3° RR.=-12°~ -14°

oDc
oDc1

Designation Max. ap m z oDc1 oDs &s Lf L Kg Air hole Insert
EXLN04M020C20.0R02 4 20 2 12 20 80 50 130 0.28 with LNMX04...
EXLN04M025C25.0R03 4 25 3 17 25 80 60 140 0.46 with LNMXO04...
EXLN04M032C32.0R04 4 32 4 24 32 80 70 150 0.83 with LNMX04...
EXLN04M032C32.0R05 4 32 5 24 32 80 70 150 0.83 with LNMXO04...

SPARE PARTS & /

. . . Mono block type
Designation Clamping screw wrench

EXLNOA4... CSPD-3 IP-10D

Reference pages
Inserts — D017, Standard cutting conditions — D018
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WIST

HXLNO04-M
Radius cutter with double-sided insert with 4 edges, Modular head with metric thread connection

AR.=+3° RR.=-12°~ -14°

A
I
/
_|
w
_|
:nrﬁ
D
2

oDc
oDcH
% >
rzbsi D
Y
N
Y

L

ap A A - A cross section
Designation Max. ap m z oDc1 Le Lf (] T oD3 Ts Kg Air hole Insert
HXLN04M020M10R02 4 20 2 12 49 30 10 15 18 M10 0.07 with LNMX04...
HXLN04M025M12R03 4 25 3 17 57 35 10 17 21 M12 0.16 with LNMXO04...
HXLN04M032M16R04 4 32 4 24 63 40 12 22 29 M16 0.2 with LNMX04...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
HXLNOA4... CSPD-3 M-1000 IP-10D
B INSERT
LNMX-MJ LNMX-ML
re B T
o
©
LNMX-HJ
T
>
3 rs
B, &
- Steel Adh ¢
M Stainless *
- Cast iron *
- Non-ferrous
- Superalloys ¥* [ v : First choice
H Hard materials |y | % ¢ : Second choice
Coated
Max.|o &
Desi i .
gnation re "ap [N 5 A B T
I T
< <
LNMX0405R4-MJ 4 4 @ @ - 82 | 56
LNMX0405R4-ML 4 4 @ @ - 82 | 56
LNMX0405ZER-HJ 13 | 13 (@ @ 43 | 82 5
@: Line up

Reference pages
Standard cutting conditions — D018
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Il STANDARD CUTTING CONDITIONS

}» For MJ, ML type (Radius insert)

1ISO Workpiece material

Low carbon steels
C15, C20, etc.

Carbon steels, Alloy steels
C55, 42CrMoS4, etc.

Prehardened steels
NAK80, PX5, etc.

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

Stainless steels
X12Cr13, X20Cr13, etc.

Grey cast irons

. 250, 300, etc.

Ductile cast irons
400-15, 600-3, etc.

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

S

Heat-resistant alloys
Inconel 718, etc.

X40CrMoV5-1, etc.

H Hardened steel

X1563CrMoV12, etc.

For HJ type (High feed insert)

ISO Workpiece material

Low carbon steels
C15, C20, etc.

Carbon steels, Alloy steels
C55, 42CrMoS4, etc.

Prehardened steels
NAK80, PX5, etc.

M Stainless steels
X5CrNi18-9, X5CrNiMo17-12-2, etc.

S

Grey cast irons 250, 300, etc.

Ductile cast irons 400-15, 600-3, etc.
Titanium alloys
Ti-6Al-4V, etc.

Heat-resistant alloys
Inconel 718, etc.

X40CrMoV5-1, etc.

H Hardened steel

X153CrMoV12, etc.

Hardness

- 300 HB

- 300 HB

- 300 HB

- 300 HB
30 - 40 HRC
30 - 40 HRC

-200 HB

- 200 HB

- 200 HB

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

- 40 HRC

-40 HRC

40 - 50 HRC
40 - 50 HRC
50 - 60 HRC
50 - 60 HRC

Hardness

- 300 HB

- 300 HB

30 - 40 HRC

-200 HB
-200 HB

150 - 250 HB

150 - 250 HB

-40 HRC

- 40 HRC

40 - 50 HRC

50 - 60 HRC

Note: Recommended cutting conditions are just for reference in general machining.
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Priority

First choice
Second choice
First choice
Second choice
First choice
Second choice
First choice
Second choice
First choice
Second choice
First choice
Second choice
First choice

Second choice

First choice

First choice

First choice
Second choice
First choice

Second choice

Priority

First choice
Second choice
First choice

Second choice

First choice
Second choice
First choice

First choice

First choice

First choice

First choice

First choice

First choice
Second choice

First choice

Grade

AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH3135
AH120
AH120
AH120
AH120

AH3135

AH120

AH3135

AH3135
AH120
AH120

Grade

AH3135
AH120
AH3135
AH120
AH3135
AH120
AH3135
AH3135

AH120

AH120

AH3135

AH120

AH3135
AH120
AH120

Chip-
breaker

MJ
ML
MJ
ML
MJ
ML
MJ
ML
MJ
ML
MJ
ML
MJ
ML

ML

MJ

MJ
ML
MJ
ML

Chipbreaker

HJ
HJ
HJ
HJ
HJ
HJ
HJ
HJ

HJ

HJ

HJ

HJ

HJ
HJ
HJ

Cuttir:i;

spee

Ve (:n/min)
150 - 250

150 - 250
150 - 250
150 - 250
100 - 200
100 - 200
100 - 200
100 - 200
100 - 300
100 - 300
150 - 250
150 - 250
150 - 250
150 - 250

30 -60

10-40

50 - 150
50 - 150
50-70
50-70

Cuttin
spee
Vc (m/min)

150 - 250
150 - 250
150 - 250
150 - 250
100 - 200
100 - 200
100 - 200
100 - 300

150 - 250
150 - 250
30 -60

10-40

50 - 150
50 - 150
50-70

Feed per
tooth
fz (mm/t)
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6
0.15-0.4
0.15-0.4
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6
0.2-0.6

0.1-0.3

0.1-0.2

0.1-0.3

0.1-0.3
0.05-0.15
0.05-0.15

Feed per
fzt(?mg)rt#/t)
0.5-1.3
05-13
05-13
05-13
0.3-0.7
0.3-0.7
0.3-0.7

0.3-0.7

0.5-1.3
05-1.3
0.3-0.7

0.1-0.3

0.1-0.5
0.1-0.5
0.05-0.2




I APPLICATION RANGE

2

Shoulder  Slotting Ramping Small depth Plunging Drilling Enlarged hole
milling plunging (Helical feed)
]
i |
ke =yl
. 901, 6D2
For MJ, ML type Max. depth of raﬁl\%)i(ﬁg plmz;hg Me\‘:i.d(;ﬁtitri\ng Min. Max. M?in'd‘t:rl:titri\ng
cut angle depth plunging machining  machining enlarging

Designation oDc1 ap e° A w oD1 oD2 ae
EXLN04M020C20.0R02 20 12 4 4.7 0.8 4 28 38 15
EXLN04M025C25.0R03 25 17 4 3 0.8 4 38 48 20
EXLN04M032C32.0R04 32 24 4 2 0.8 4 50 62 27
EXLN04M032C32.0R05 32 24 4 1.7 07 4 50 62 27
TXLN04M040B16.0R06 40 32 4 1.3 0.7 4 68 78 36
TXLN04M050B22.0R07 50 42 4 1 07 4 88 98 46
HXLN04M020M10R02 20 12 4 4.7 0.8 4 28 38 15
HXLN04M025M12R03 25 17 4 3 0.8 4 38 48 20
HXLN04M032M16R04 32 24 4 2 0.8 4 50 62 27
For HJ type Max. depth of rahrcl?))i(r.'lg plmeghg M?in'd(;ﬁtitrilng Min. Max, Max(iact:ﬁtitri‘ng

cut angle depth plunging machining  machining enlarging

Designation oDc1 ap 6° A w oD1 oD2 ae
EXLN04M020C20.0R02 20 12 1.3 4.9 0.75 41 27 38 15.5
EXLN04M025C25.0R03 25 17 1.3 3 0.75 44 37 48 20.5
EXLN04M032C32.0R04 32 24 1.3 2 0.75 44 51 62 27.5
EXLN04M032C32.0R05 32 24 1.3 2 0.75 41 51 62 27.5
TXLN04M040B16.0R06 40 32 1.3 1.4 0.75 41 67 78 35.5
TXLN04M050B22.0R07 50 42 1.3 1 0.75 41 87 98 45.5
HXLN04M020M10R02 20 12 1.3 4.9 0.75 41 27 38 15.5
HXLN04M025M12R03 25 17 1.3 3 0.75 41 37 48 20.5
HXLN04M032M16R04 32 24 1.3 2 0.75 41 51 62 275

Il TOOL GEOMETRY FOR PROGRAMMING

Max. depth of Programmed Amount left Amount left
Overcut cut W (mm) corner R uncut overcut
t2 amount max. ap (mm) (mm) t1 (mm) t2 (mm)
1.3 41 R1.5 0.8 0
1.3 41 R2.0 0.65 0
1148 41 R2.5 0.5 0.05
Corner R when
Uncut amount programming 1.3 41 R3.0 0.36 0.2

Tungaloy D019
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DOFEEDQUAD

TXQ
High feed cutter for face milling

AR.=+7°,RR.=-8°~-4.5°

“@

Designation Max. ap m z oDc1  oDb Lf od 4 a b Kg Air hole Insert
TXQ12R050M22.0E03 2 50 3 33.8 47 50 22 20 10.4 6.3 0.4 with SQMU1206ZSR-MJ
TXQ12R052M22.0E03 2 52 3 35.8 49 50 22 20 10.4 6.3 0.5 with SQMU1206ZSR-MJ
TXQ12R063M22.0E04 2 63 4 46.8 59 50 22 20 10.4 6.3 0.8 with SQMU1206ZSR-MJ
TXQ12R066M27.0E04 2 66 4 49.8 63 50 27 22 12.4 7 0.9 with SQMU1206ZSR-MJ
TXQ12R080M27.0E05 2 80 5 63.8 76 63 27 22 124 7 1.6 with SQMU1206ZSR-MJ
TXQ12R100M32.0E06 2 100 6 83.8 96 63 32 25 14.4 8 3 with SQMU1206ZSR-MJ
TXQ12R125M40.0E07 2 125 7 108.8 98 63 40 32 16.4 9 3.2 with SQMU1206ZSR-MJ
SPARE PARTS @ , f «@ & /

Designation Clamping screw Lubricant Center bolt 1 Torx bit
TXQ12R050, 052M22.0... CSPB-4 H-TBS M-1000 - FSHM10-40H BLDIP15/S7
TXQ12R063M22.0E04 CSPB-4 H-TBS M-1000 = CM10X30H BLDIP15/S7
TXQ12R066, 080M27.0... CSPB-4 H-TBS M-1000 = CM12X30H BLDIP15/S7
TXQ12R100M32.0E06 CSPB-4 H-TBS M-1000 - CM16X40H BLDIP15/S7
TXQ12R125M40.0E07 CSPB-4 H-TBS M-1000 TMBA-M20H - BLDIP15/S7
I INSERT
SQMU-MJ

Y re
Bl steel IR dre
M Stainless ¥* | Y%
-Cast iron * DA
- Non-ferrous
- Superalloys ¥* Y | % ¥ : First choice
H Hard materials * Y¢ : Second choice
Coated
Designation re N‘I,fx' 889 A| T | od
Pl =~ “2
I I I o»
<< < -
SQMU1206ZSR-MJ 2 2 o0 @@ 17| 6 | 117

@®: Line up

Reference pages
Standard cutting conditions — D022 - D023

Tungaloy D021




Il STANDARD CUTTING CONDITIONS

ISO Workpiece material

High carbon steels
C45, etc.

. Alloyed steels
42CrMod4, etc.

Prehardened steels
PX5, NAK8O, etc.

Stainless steel
X5CrNi18-9, etc.

Grey cast iron
250, etc.

Ductile cast irons
600-3, etc.

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

Hardened steels
X40CrMoV5-1, etc.

- Slot or pocket milling is not recommended, since chip re-cutting easily

occurs.

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

D022 www.tungaloy.com

Hardness

~ 300HB

~ 300HB

30 ~ 40HRC

~ 200HB

~40HRC

40 ~ 50HRC

50 ~ 60HRC

Priority

First choice
For wear resistance
For impact resistance
First choice
For wear resistance

For impact resistance

Grade

AH725
T3130
AH130
AHT725
T3130
AH130

AHT725

AH130

AH120

AH120

AHT725

AH725

AHT725

Cutting speed Feed per tooth

Ve (m/min) fz (mm/t)
100 - 300 05-2
100 - 300 0.5-2
100 - 300 0.5-2
100 - 200 0.5-15
100 - 200 0.5-15
100 - 200 0.5-15
100 - 200 0.5-1
100 - 150 0.3-0.8
100 - 300 05-2
80 - 200 0.5-2

30 -60 0.3-0.7
80 - 130 0.1-0.3
50-70 0.08 - 0.07

- Cutting conditions are generally limited by the rigidity and power of the

machine and the rigidity of the workpiece. When setting the conditions, start

from half of the values of the standard cutting conditions and then increase
the value gradually while making sure the machine is running normally.




Tool dia.: sDc (mm), Number of revolutions: n (min~'), Feed speed: Vf (mm/min), Max. depth of cut: ap = 2 mm

050 063 080 2100 2125

n Vi n v n v n v n v
1,270 4,570 1,010 4,850 790 4,740 630 4,540 500 4,200

Vc =200 m/min, fz = 1.2 mm/t

950 2,850 750 3,000 590 2,950 470 2,820 380 2,660

Ve = 150 m/min, fz = 1.0 mm/t

950 2,280 750 2,400 590 2,360 470 2,260 380 2,130
Ve = 150 m/min, fz = 0.8 mm/t

760 1,140 600 1,200 470 1,180 380 1,140 300 1,050
Ve = 120 m/min, fz = 0.5 mm/t

1,270 4,570 1,010 4,850 790 4,740 630 4,540 500 4,200
Ve =200 m/min, fz = 1.2 mm/t

950 3,420 750 3,600 590 3,540 470 3,380 380 3,190
Ve = 150 m/min, fz = 1.2 mm/t

250 370 200 400 150 380 120 360 100 350
Ve = 40 m/min, fz = 0.5 mm/t

630 380 500 400 390 390 310 370 250 350
Ve = 100 m/min, fz = 0.2 mm/t

380 60 300 60 235 60 190 60 150 50

Ve = 60 m/min, fz = 0.05 mm/t

Tungaloy D023




MILLQEEED

TXSW
Super high-feed miling cutter with large depth of cut; Bore type

AR.=+5° RR.=0°

T

€3
< b

<

S

Designation Max. ap m z oDc1  oDb Lf od 4 a b Kg Airhole Insert
TXSW15M050B22.0R03 25 50 3 241 47 50 22 20 10.4 6.3 0.4 with  SWMT15...
TXSW15M063B22.0R04 25 63 4 37.1 59 50 22 20 10.4 6.3 0.66 with  SWMT15...
TXSW15M080B27.0R05 25 80 5 54.1 76 63 27 22 12.4 7 1.41 with  SWMT15...
TXSW15M100B32.0R06 2.5 100 6 741 96 63 32 25 14.4 8 2.26 with  SWMT15...
TXSW15M125B40.0R07 25 125 7 99.1 100 63 40 37 16.4 9 2.83 with  SWMT15...
TXSW15M160B40.0R08 25 160 8 134.1 100 63 40 37 16.4 9 4.23 with  SWMT15...
SPARE PARTS @ , f @ @@ & /

Designation Clamping screw Grip Lubricant Center bolt Center bolt 1 Center bolt 2 Torx bit
TXSW15M050B22.0R03 TS501151 H-TB2W M-1000 = = SR PS 118-0273 BT20S
TXSW15M063B22.0R04 TS50115I H-TB2W M-1000 - FSHM10-40H - BT20S
TXSW15M080B27.0R05 TS501151 H-TB2W M-1000 = CM12X30H = BT20S
TXSW15M100B32.0R06 TS501151 H-TB2W M-1000 = CM16X40H = BT20S
TXSW15M125B40.0R07 TS501151 H-TB2W M-1000 TMBA-M20H S = BT20M
TXSW15M160B40.0R08 TS50115I H-TB2W M-1000 TMBA-M20H - - BT20M

B INSERT
SWMT-MJ
s/
ad T
r
<
re
- Steel Adh ¢
M Stainless *
- Cast iron *
- Non-ferrous
- Superalloys ¥* |5 v : First choice
H Hard materials |y | % ¢ : Second choice
Coated
. . Max.|o &
Designation re |'ap |8 T Aled | T
- ™M
= L
< <
SWMT1506ZER-MJ 2 25 @ @ 159 | 159 | 6.8

@: Line up

Reference pages

Standard cutting conditions — D025
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Il STANDARD CUTTING CONDITIONS

Workpiece material Hardness Priorit Grade Chip- Cutting speed Feed per tooth
IS0 P v breaker  Vc (m/min)  fz (mm/t)
- 300 HB First choice AH3135 MJ 100 - 300 05-2
Low carbon steel
C15E4, E275A, etc. -300HB  Second choice AH120 MJ 100 - 300 05-2
. Carbon steel and alloy steel 2RI First choice A MJ 1L - 2 0oz
G55, 42CrMod, etc. -300HB  Second choice AH120 MJ 100 - 200 05-2
Prehardened steel 30 - 40 HRC First choice AH3135 MJ 100 - 200 0.5-1.5
NAK80, PX5, etc. 30-40HRC  Second choice AH120 mJ 100 - 200 05-15
Stainless steel f g
M X5CINI18-9, X50rNiMo17-12-3, etc. -200 HB First choice AH3135 MJ 100 - 150 0.3-1
Grey cast iron 250, 300, etc. 150 -250 HB First choice AH120 MJ 100 - 300 05-2
. Ductile cast iron 600-3, etc. 150 -250 HB First choice AH120 MJ 80 - 200 05-2
Titanium alloys Ti-6Al-4V, etc. - 40 HRC First choice AH3135 MJ 30-60 0.3-0.7
s Superalloys Inconel718, etc. - 40 HRC First choice AH120 MJ 20-50 0.1-0.3
X40CrMoV5-1, etc. 40 - 50 HRC First choice AH3135 MJ 80 - 130 0.1-0.3
H Hardened steel
X153CrMoV12, etc. 50 - 60 HRC First choice AH120 MJ 50-70 0.03-0.07
I APPLICATION RANGE
Shoulder Small depth . Drilling
milling plunging Ramping Plunging (Helical feed) Enlarging hole

Max. depth plmlag;\g Max. Max. cutting Min. Max. Max. cutting
of cut ramping width in machining  machining width in
depth angle plunging dia. dia. enlarging
Designation ap A 6° w oD1 oD2 ae
TXSW15M050B*** 50 2.5 0.7 4.8 15 70 95 36
TXSW15M063B*** 63 2.5 0.7 2.9 15 96 121 49
TXSW15M080B*** 80 2.5 0.7 2 15 130 155 66
TXSW15M100B*** 100 2.5 0.7 14 15 170 195 86
TXSW15M125B*** 125 2.5 0.7 1 15 220 245 111
TXSW15M160B*** 160 2.5 0.7 0.7 15 290 315 146

Il TOOL GEOMETRY FOR PROGRAMMING

Max. ap (mm)

Actual corner radius re (mm)

14°

Max. ap

re

—p

Programmed corner radius R (mm)

Uncut amount t1 (mm)

Overcut amount t2 (mm)

2.5 2 12.7 4 1.99 =
2.5 2 12.7 4.5 1.88 =
2.5 2 12.7 5 1.78 0.01

2

- When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set in R = 4.5 mm.
If a larger radius is used, overcutting may occur. The above table shows the uncut (t1) and overcut (t2) amounts for the programmed corner radius.

Tungaloy D025




MILLFEED

TXP05/06/08/09

Super high feed milling cutter

Designation Max. ap z
TXP05063RB-E 1.5 63 6
TXPO5080RB-E 1.5 80 7
TXP06063RB-E 1.5 63 5
TXPOG6080RB-E 1.5 80 6
TXP0O8050R-E 1.5 50 3
TXPO8052R-E 1.5 52 3
TXP08063R-E 1.5 63 4
TXPO8066R-E 1.5 66 4
TXP0O8080R-E 1.5 80 5
TXP08100R-E 1.5 100 6
TXP09063R-E 3 63 3
TXP09080R-E 3 80 4
TXP09100R-E 3 100 5
TXP09125R-E 3 125 6

TXP05/06/08/09

oDc1
55.4
72.4
54.4
71.4
38.6
40.6
51.6
54.6
68.6
88.6
49.4
66.4
86.4

111.4

oDb
59
76
59
76
47
50
59
63
76
96
59
76
96
98

_r
i

Q8 £
Qg 0

ap! @

\-.Ko
Lt od
50 22
63 27
50 22
63 27
50 22
50 22
50 22
50 27
63 27
63 32
50 22
63 27
63 32
63 40

Lf -

N ©

<3 \7.0 o)

;fii,E\ﬁQr%

b I1s

4 a
20 104
22 12.4
20 104
22 12.4
20 104
20 10.4
20 104
22 12.4
22 12.4
25 14.4
20 104
22 12.4
25 14.4
32 16.4

b K°
6.3 15
7 15
6.3 20
7 20
6.3 10
6.3 10
6.3 10
7 10
7 10
8 10
6.3 20
7 20
8 20
9 20

Kg
0.8
1.7
0.7
1.6
0.4
0.5
0.7
0.8
1.5
25
0.6
1.3
2.4
2.9

AR. = +5° RR.=-4° ~

pAas

Air hole
with
with
with
with

without
without
without
without
without
without
without
without
without
without

-6°

@W

==
2@

Insert
WPM*05...
WPM*05...
WPM*06...
WPM*06...
WPMTOS...
WPMTOS...
WPMTO08...
WPMTO8...
WPMTOS...
WPMTOS...
WPMTO09...
WPMTO09...
WPMTO9...
WPMTO9...

SPARE PARTS

Designation

T & 2 P

Clamp set

Clamping screw

Lubricant

Center bolt

Center bolt 1

Center bolt 2

Wrench

Wrench 1

TXP05063RB-E
TXP05080RB-E
TXP06063RB-E
TXPO6080RB-E
TXP08050, 052R-E
TXP08063, 066R-E
TXP08080OR-E
TXP08100R-E
TXP09063R-E
TXP09080R-E
TXP09100R-E
TXP09125R-E

Reference pages

CSY-15
CSY-15
CSY-15
CSY-15
CSX20
CSX20
CSX20
CSX20
CSY-20
CSY-20
CSY-20
CSY-20

CSPB-3.58
CSPB-3.58
CSPB-4S
CSPB-4S
CSTB-5
CSTB-5
CSTB-5
CSTB-5
CSPB-5
CSPB-5
CSPB-5
CSPB-5

M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000
M-1000

Inserts — D028, Standard cutting conditions — D029 - D030

D026 www.tungaloy.com

CM10X30H
CM10X30H
CM12X30H

CAP-CM12X1.75X30

FSHM10-40

IP-15D
IP-15D
IP-15D
IP-15D

T-20T
T-20T
T-20T
T-20T
IP-20T
IP-20T
IP-20T
IP-20T




EXP05/06/08/09 2

Super high feed endmill

AR.=+5° RR.=-6°

o =

[
=1

oDc
oDcA

apl ©
Nxive
Designation Max. ap z oDc1 oDs L Lf s K° Air hole Insert shank
EXP05020RL 1.5 20 2 12.4 20 180 100 80 15 with WPM*05... Cylindrical
EXP05020RLL 1.5 20 2 12.4 20 250 130 120 15 with WPM*05... Cylindrical
EXP05020RS 15 20 2 12.4 20 130 50 80 15 with WPM*05... Cylindrical
EXP05021RL 15 21 2 13.4 20 180 100 80 15 with WPM*05... Cylindrical
EXP05021RLL 1.5 21 2 13.4 20 250 50 200 15 with WPM*05... Cylindrical
EXP05021RS 15 21 2 13.4 20 130 50 80 15 with WPM*05... Cylindrical
EXP06025RL 1.5 25 2 16.4 25 200 120 80 20 with WPM*06... Cylindrical
EXP06025RLL 1.5 25 2 16.4 25 300 180 120 20 with WPM*06... Cylindrical
EXP06025RS 1.5 25 2 16.4 25 140 60 80 20 with WPM*06... Cylindrical
EXP06026RL 1.5 26 2 17.4 25 200 120 80 20 with WPM*06... Cylindrical
EXP06026RLL 15 26 2 17.4 25 300 60 240 20 with WPM*06... Cylindrical
EXP06026RS 1.5 26 2 17.4 25 140 60 80 20 with WPM*06... Cylindrical
EXP06032RL 1.5 32 2 23.4 32 200 120 80 20 with WPM*06... Cylindrical
EXP06032RLB 15 32 3 23.4 32 200 120 80 20 with WPM*06... Cylindrical
EXP06032RLL 15 32 2 23.4 32 300 180 120 20 with WPM*06... Cylindrical
EXP06032RS 15 32 2 23.4 32 150 70 80 20 with WPM*06... Cylindrical
EXP06032RSB 15 32 3 23.4 32 150 70 80 20 with WPM*06... Cylindrical
EXP0O6033RL 15 33 2 24.4 32 200 120 80 20 with WPM*06... Cylindrical
EXP06033RLB 1.5 33 3 24.4 32 200 120 80 20 with WPM*06... Cylindrical
EXP06033RLL 1.5 33 2 24.4 32 300 70 230 20 with WPM*06... Cylindrical
EXP06033RS 1.5 33 2 24.4 32 150 70 80 20 with WPM*06... Cylindrical
EXP06033RSB 1.5 33 3 24.4 32 150 70 80 20 with WPM*06... Cylindrical
EXP06040RL 15 40 3 31.4 32 250 50 200 20 with WPM?*06... Cylindrical
EXP06040RLL 1.5 40 3 31.4 32 300 50 250 20 with WPM*06... Cylindrical
EXP06040RLS42 1.5 40 3 31.4 42 250 50 200 20 with WPM*06... Cylindrical
EXP06040RS 15 40 3 31.4 32 150 50 100 20 with WPM*06... Cylindrical
EXP08040RLA 15 40 2 28.6 32 250 50 200 10 with WPMTO8... Cylindrical
EXP08040RLL 15 40 2 28.6 32 300 50 250 10 with WPMTO8... Cylindrical
EXP08040RSA 1.5 40 2 28.6 32 150 50 100 10 with WPMTO08... Cylindrical
EXP0O9050RS 3 50 2 36.4 42 150 50 100 20 with WPMTO09... Cylindrical
EXP09050RL 3 50 2 36.4 42 250 50 200 20 with WPMTO09... Cylindrical
SPARE PARTS % @ f / )
Designation Clamp set Clamping screw Lubricant Wrench Wrench 1

EXP050... - CSPB-3.5S M-1000 IP-15D -

EXPO060... CSY-15 CSPB-4S M-1000 IP-15D =

EXP080... CSX20 CSTB-5 M-1000 = T-20T

EXP090... CSY-20 CSPB-5 M-1000 - IP-20T

Reference pages

Inserts — D028, Standard cutting conditions — D029 - D030
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I INSERT

WPMWO05/06 WPMTO08/09
T T
* [e 11° ) T
od AN %11"
od
WPMT05/06/08/09-ML WPMT05/06/08/09-MH

T

7 e -
- - - * - 11°
od " " od

WPMT05/06/08/09-DML

w e
od s
-Steel * *
M Stainless ¥ [ K
-Cast iron
- Non-ferrous
- Superalloys * | Y v : First choice
H Hard materials * ¢ : Second choice
Coated
Designation re N‘!:;)X' § ?3 ‘S_ § = A lod| T
IIIIH
<< << -
WPMWO05H315ZPR 15 | 15 | @ [ () 5 7.94 | 35
WPMT05H315ZPR-ML 15 | 15 | @ ° ) 5 |794| 35
WPMT0O5H315ZPR-MH 15 | 15 | @ [ 5 7.94 | 35
WPMT05H315ZPR-DML 15 | 15 ) 5 7.94 | 3.5
WPMWO06X415ZPR 15 | 15 | @ o () 6 |9.525| 4.2
WPMT06X415ZPR-ML 15|15 @ @ @ [ 6 [9.525| 4.2
WPMT06X415ZPR-MH 15 | 15 | @ [ 6 [9.525| 4.2
WPMT06X415ZPR-DML 15 | 15 ) 6 [9.525| 4.2
WPMT080615ZSR 1515 |@ @ @ P 8 |12.87] 6.35
WPMT080615ZPR-ML 15115 @ @ @ [ 8 |12.87| 6.35
WPMT080615ZSR-MH 15 | 15 | @ [ 8 [12.87| 6.35
WPMTO080615ZPR-DML 15 | 15 ) 8 |12.87| 6.35
WPMT090725ZSR 2.5 3 | @ [ ) 9 15 7
WPMT090725ZPR-ML 25 3 e @ @ [ 9 15 7
WPMT090725ZSR-MH 25 3 ' @e@ @ 9 15 7
WPMT090725ZPR-DML 25 3 ) 9 15 7
@®: Line up

D028 www.tungaloy.com




I STANDARD CUTTING CONDITIONS
05-06 type

Iso Workpiece Insert  Cutting speed Feed per tooth 220, 21 225,26 032,33 240 263 280
material grade Vc (m/min) fz (mm/t) (z=2) (z=2) (z=2,3) (z=3) (z=5,6) (z=6,7)
e S Ve =150 m/min, fz = 0.8 mm/t Ve =150 m/min, fz =1 mm/t
Elllel e AH120 ap =1 mm, ae = 1D mm ap =1mm, ae = 1D mm
C50, etc. (T3130) 100 ~ 250 05~2
< 300HB When plunging in small depth: fz = 0.2 mm/t
Vc = 130 m/min, fz = 0.8 mm/t Ve = 130 m/min, fz = 1 mm/t
Alloy steels AH120 ap=1mm, ae = 1D mm ap=1mm, ae=1D mm
42CrModetc, etc. (T3130) 100 ~ 200 05~2
<300 HB When plunging in small depth: fz = 0.2 mm/t
Prehardened steels Ve = 100 m/min, fz = 0.5 mm/t Ve =100 m/min, fz = 0.5 mm/t
NAKS80, PX5 AH120 ap=1mm, ae =1D mm ap=1mm, ae=1D mm
’ X 80 ~ 150 0.5~1
ABGRIDAVE, CiiS: 13 &1 When plunging in small depth: fz = 0.1 mm/t
30 ~ 40HRC plunging pth: fz=0.

Ve = 130 m/min, fz = 0.8 mm/t
ap=1mm, ae=1D mm

M Stainless steels AH130 100 ~ 200 05~ 2

X5CrNi18 9, etc. AH140

Ve = 150 m/min, fz = 1 mm/t

Ve = 130 m/min, fz = 1 mm/t
ap=1mm, ae=1D mm

When plunging in small depth: fz = 0.2 mm/t
Ve = 180 m/min, fz = 1.5 mm/t

i ap=1mm, ae =1D mm ap=1mm, ae =1D mm
. szg ':t’gs AH120  100~250  0.8~25 P P
S When plunging in small depth: fz = 0.2 mm/t
Thtan I Vc = 50 m/min, fz = 0.5 mm/t, ap = 0.7 mm, ae = 0.5D mm
itanium alloys
Ti-BAI-4V. etc. AH130 30 ~ 60 0.3~07
s When plunging in small depth: fz = 0.1 mm/t
Heat istant all Ve = 30 m/min, fz = 0.2 mm/t, ap = 0.7 mm, ae = 0.5D mm
eat-resistant alloys
Inconel 718, etc. AH120 10 ~ 40 0.1~0.3
When plunging in small depth: fz = 0.1 mm/t
Hard materials Ve = 70 m/min, fz = 0.7 mm/t, ap = 0.7 mm, ae = 1D mm
H X153CrMoV12, etc.  AH730 50 ~ 80 05~1
40 ~ 50HRC When plunging in small depth: fz = 0.1 mm/t
08 type
Iso Workpiece Insert  Cutting speed Feed per tooth 240 250 063 280 2100
material grade Ve (m/min) fz (mm/t) (z=2) (z=3) (z=4) (z=95) (z=6)
Vc =180 m/min, fz =1 mm/t Ve =200 m/min, fz = 1.5 mm/t
Carbon Steels AH120 ap=1mm, ae =40 mm ap=1mm,ae=1D mm
C50, etc. (T3130) 100 ~ 250 05~2
< 300HB When plunging in small depth: fz = 0.2 mm/t
Ve = 130 m/min, fz = 1 mm/t Ve = 150 m/min, fz = 1.5 mm/t
Alloy steels AH120 ap=1mm, ae =40 mm ap=1mm,ae=1D mm
42CrMod4, etc. (T3130) 100 ~ 200 05~2
<300 HB When plunging in small depth: fz = 0.2 mm/t
Prehardened steels Ve =100 m/min, fz = 0.5 mm/t Ve = 120 m/min, fz = 0.8 mm/t
NAK80, PX5, AH120 ap =1mm, ae = 40 mm ap=1mm,ae=1D mm
’ 80 ~ 150 0.5~1
X96CrMoV12, etc. (T3130) Wh lunging i Il depth: fz = 0.4 1t
30 ~ 40HRC en plunging in small depth: fz = 0.1 mm

Ve = 130 m/min, fz =1 mm/t
ap=1mm, ae =40 mm

M Stainless steels AH130

X5CrNi18 9, etc. AH14g ~ 100~200 05-~2

Ve =180 m/min, fz = 1.5 mm/t
ap =1 mm, ae =40 mm

Cast irons
. 250, etc. AH120 150 ~ 250 0.8~25
Titaniumalloys — apj439  3p0-60  0.3-~07
Ti-6AI-4V, etc. - T
Heat-resistant alloys
Inconel 718, etc. AH120 10 ~ 40 0.1~0.3
Hard materials
H X153CrMoV12, etc. ~ AH730 50 ~ 80 0.5~ 1

40 ~ 50HRC

Note: eThe above values of cutting speed show the standard speed when overhang length of tool is below 3D. The cutting speed and the feed rate should be

set at the lower limit values when overhang length of tool exceeds 3D.

Ve =150 m/min, fz = 1.5 mm/t
ap=1mm,ae=1D mm

When plunging in small depth: fz = 0.2 mm/t

Ve =200 m/min, fz =2 mm/t
ap=1mm,ae=1D mm

When plunging in small depth: fz = 0.2 mm/t
Vc =50 m/min, fz = 0.5 mm/t, ap = 0.7 mm, ae = 0.5D mm
When plunging in small depth: fz = 0.1 mm/t
Ve = 30 m/min, fz = 0.2 mm/t, ap = 0.7 mm, ae = 0.5D mm
When plunging in small depth: fz = 0.1 mm/t
Ve =70 m/min, fz = 0.7 mm/t, ap = 0.7 mm, ae = 1D mm

When plunging in small depth: fz = 0.1 mm/t

*Thick and heavy chips are discharged by these TAC mills. Use internal air supply or air-blowing in order to prevent tool failure.
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Workpiece
material

Carbon Steels
C50, etc.
< 300HB

Alloy steels
42CrMod4etc, etc.
<300 HB

Prehardened steels
NAK80, PX5,
X96CrMoV12, etc.
30 ~ 40HRC

Stainless steels
X5CrNi18 9, etc.

Cast irons
250, etc.

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

Heat-resistant alloys
Inconel 718, etc.

Hard materials
X153CrMoV12, etc.
40 ~ 50HRC

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

D030 www.tungaloy.com

Insert
grade

AH120
(T3130)

AH120
(T3130)

AH120
(T3130)

AH130
AH140

AH120

AH130

AH120

AH730

Cutting speed Feed per tooth

Vc (m/min) fz (mm/t)
100 ~ 250 05~2
100 ~ 200 05~2
80 ~ 150 0.5~1
100 ~ 200 05~2
150 ~ 250 0.8~25
30 ~ 60 0.3~0.7
10 ~ 40 0.1~0.3
60 ~ 100 0.5~1

250
(z=2)

280
(z=4)

2100
(z=5)

263
(z=3)

Ve =200 m/min, fz = 1.5 mm/t, ap = 2 mm, ae = 1D mm
When plunging in small depth: fz = 0.2 mm/t
Ve =150 m/min, fz = 1.5 mm/t, ap = 2 mm, ae = 1D mm
When plunging in small depth: fz = 0.2 mm/t
Ve = 120 m/min, fz = 0.8 mm/t, ap = 2 mm, ae = 1D mm
When plunging in small depth: fz = 0.1 mm/t
Ve =150 m/min, fz = 1.5 mm/t, ap = 2 mm, ae = 1D mm
When plunging in small depth: fz = 0.2 mm/t
Ve =200 m/min, fz =2 mm/t, ap =2 mm, ae = 1D mm
When plunging in small depth: fz = 0.2 mm/t
Ve = 50 m/min, fz = 0.5 mm/t, ap = 1.5 mm, ae = 0.5D mm
When plunging in small depth: fz = 0.1 mm/t
Ve = 30 m/min, fz = 0.2 mm/t, ap = 1 mm, ae = 0.5D mm
When plunging in small depth: fz = 0.1 mm/t
Ve =70 m/min, fz = 0.7 mm/t, ap = 0.7 mm, ae = 1D mm

When plunging in small depth: fz = 0.1 mm/t

2125
(z=6)




I APPLICATION RANGE

Shoulder milling Grooving Plunging Enlarging hole diameter @
l Enlarging
Ramping Traversing
) /ej z O iﬁ | S
T ) ‘ ‘ ‘
o] ]
Max. dopth of ra%?’)i('.‘g P'l’:/lnag)éhg ma|<\:/|ri\ir:1'ing ma“élr?i)r({ing Mz\l/vxi'd(t:ll\jtitring
cut angle depth hole dia. hole dia. enlarging hole
Designation ap 06° A oD oD ae

EXP05020RS/L 20 1.5 3 0.5 30 37 16
EXP05021RS/L 21 1.5 2.5 0.5 32 39 17
TXP05063RB-E 63 1.5 1 0.5 116 123 59
TXP05080RB-E 80 1.5 0.5 0.5 150 157 76
E/HXP06025... 25 1.5 5 1 33 47 20
E/HXP06026... 26 1.5 4.5 1 35 49 21

E/HXP06032... 32 1.5 3.5 1 47 61 27
E/HXP060383... 33 1.5 1 49 63 28
E/HXP06040... 40 1.5 1 63 77 35
HXPO6050R... 50 1.5 1.5 1 83 97 45
TXP0O6063RB-E 63 1.5 1 1 109 123 58
TXP06080RB-E 80 1.5 0.5 1 143 157 75
E/HXP08040R/L 40 1.5 1 53 77 34
T/HXP08050... 50 1.5 1 72 97 44
TXP08052R-E 52 1.5 1 76 101 46
TXP08068... 63 1.5 2.5 1 98 123 57
TXP08066R-E 66 1.5 2.5 1 104 129 60
TXP08080... 80 1.5 1.5 1 132 157 74
TXP08100... 100 1.5 1 1 172 197 94
EXP0O9050RS/L 50 3 1.5 0.8 76 97 43
HXPO09050R... 50 3 1.5 0.8 76 97 43
TXP09063R... 63 3 2 1.5 98 123 56
TXP09080R... 80 3 1.5 1.5 132 157 73
TXP09100R... 100 3 1 1.5 172 197 93
TXP09125R... 125 3 0.75 1.5 222 247 118

Il TOOL GEOMETRY FOR PROGRAMMING

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

(Max depth of cut)

Co

©
0
‘ \*K

]

A

¥ Amount left
*as uncut : t

Corner R when programming

TXP

Max. depth of

cut

ap
1.5
1.5
1.5

Corner
of insert

re

1.5
1.5
1.5
2.5
2.5

Cutting edge
angle

K°

15
20
10
20
20

3.8
4.3
5.7
6.8
6.8

Corner Rwhen
programming
t
0.5 R2
0.7 R2.5
0.7 R2
1.4 R3
1.2 R4
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MillLine - Shoulder Milling

i@ BeppP

A

D032 www.tungaloy.com

RCE

Do FTa

Economical and versatile shoulder mills with double-sided triangular inserts

o0 232 - 6125 mm
J max. ap 11 mm

TUNG-TRI

High-precision shoulder mills with single-sided triangular inserts

@ 99] . 2535 mm
TUNG TSH=RED

Square shoulder milling cutters for roughing to produce shredded chips

(@ o] 20 crg0mm
ORCE
TUNEF32EC

Mini square shoulder milling cutters for high productivity
| 98 - 216 mm

@ 20 max. ap 6 mm
TUNGREC

Excellent surface finish and wall accuracy in shoulder milling

| 212 - 6160
@ ﬂ ﬁ1ax. Zp 16.r;mr:1m
TUNGQUAD
Ideal tool for milling small parts on small machines

ol 212 - 40 mm

@ ﬂ max. ap 4 mm

Single-sided inserts with low cutting force for shoulder milling
| 950 - 125 mm

® s

DOREC

Shoulder milling cutters for general purpose with 4-cornered double-sided inserts

@ 20l S 2p 16 mm
TECMILL

Shoulder milling cutters for heavy duty with 4-cornered tangentially mounted inserts

@ 2o o e
TUNG-ALUMILL

Highly polished and positive routing cutters for aluminium and non-ferrous metals

(@ 29 max. ap 16mm
Other Shoulder Milling Tools

EPH, ELP, EPE, T/EPS17, PES, ESD, TPP, TSE3000/4000, DEB1000

D034

D038

D047

D050

D054

D070

D074

D080

D083

D086

D089




DoForce-Tri
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pDoFTXI

TPTN12
Square Shoulder milling cutters with double-sided triangular insert

AR.=+4.2°~ +4.7°,RR. = -15.4°~ -11.2°

I bt
L =
v/ 2
——

Designation Max. ap z obb Lt eod & a b Kg Airhole C.bolt Insert
TPTN12M050B22.0R04 11 50 4 47 40 22 20 10.4 6.3 0.4 with CM10X30H TN*U12...
TPTN12M050B22.0R05 11 50 5 47 40 22 20 10.4 6.3 0.4 with CM10X30H TN*U12...
TPTN12M063B22.0R05 11 63 5 47 40 22 20 10.4 6.3 0.6 with CM10X30H TN*U12...
TPTN12M063B22.0R06 11 63 6 47 40 22 20 10.4 6.3 0.6 with CM10X30H TN*U12...
TPTN12M080B27.0R06 11 80 6 58 50 27 22 12.4 7 1.1 with CM12X30H TN*U12...
TPTN12M080B27.0R08 11 80 8 58 50 27 22 124 7 1.1 with CM12X30H TN*U12...
TPTN12M100B32.0R07 11 100 7 67 50 32 28.5 14.4 8 1.4 with TMBA-M16H TN*U12...
TPTN12M100B32.0R10 11 100 10 67 50 32 28.5 14.4 8 1.4 with TMBA-M16H TN*U12...
TPTN12M125B40.0R08 11 125 8 71 63 40 32 16.4 9 2.3 with TMBA-M20H TN*U12...
TPTN12M125B40.0R12 11 125 12 71 63 40 32 16.4 9 2.4 with TMBA-M20H TN*U12...
SPARE PARTS & , / f @ @

Designation Clamping screw Grip Torx bit Lubricant Center bolt Center bolt 1

TPTN12MO050, 063B... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 - CM10X30H
TPTN12*080B... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 - CM12X30H
TPTN12*100B... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 TMBA-M16H -
TPTN12*125B... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000 TMBA-M20H -

pDoFTxI

EPTN12
Square Shoulder milling endmills with double-sided triangular insert

AR.=+4.2°~ +4.7°,RR. =-156.4°~ -11.2°

1
&N
N

ap
j;-_;) gog‘: T es 4

4%

Designation Max. ap m z oDs &s Lt L Kg Air hole  Insert
EPTN12M032C32.0R02N 11 32 2 32 80 35 115 0.7 without TN*U12...
EPTN12M032C32.0R03N 11 32 3 32 80 35 115 0.7 without TN*U12...
EPTN12M040C32.0R03N 1" 40 3 32 80 35 115 0.8 without TN*U12...
EPTN12M040C32.0R04N 4 2 35 115 0.8 without TN*U12...

11 40 3 80
SPARE PARTS & , / f

Designation Clamping screw Grip Torx bit Lubricant
EPTN12... CSPB-3.5 H-TB2W BLDIP15/S7 M-1000

Reference pages

Inserts — D035, Standard cutting conditions — D036
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B INSERT
TNGU-MJ TNGU-NMJ / TNMU-NMJ

a 4

7]
TNMU-R-MJ u
N 2
=
S
=}
od, re _8
n
- Steel PAdh ¢ Pig
M Stainless * DA
-Cast iron * DA
- Non-ferrous
- Superalloys ¥* [ v : First choice
- Hard materials ¢ : Second choice
Coated
: : Max.| o &
Designation re Pap |8 5 v Q A |ogd| T | bs
ITNS
<<+
TNGU120708PER-MJ 08| 11 @ @ 12 |9.525| 7.04 | 1.16
TNGU120708PER-NMJ 0.8 1 | @ @ 12 |9.525| 7.04 | 1.16
TNMU1207R16PER-MJ 1.6 1 | @ @ 12 [9.525| 7.04 -
TNMU120708PER-MJ 0.8 1 | @ @ @ @ 12 |9.525| 7.04 | 1.16
TNMU120708PER-NMJ 08| 11 @ @ 12 |9.525| 7.04 | 1.16

@: Line up

Tungaloy D035




I STANDARD CUTTING CONDITIONS

ISO Workpiece material Hardness Priority Grade Chip- Cutting speed Feed per tooth

breaker Vc (m/min) fz (mm/t)

- 300 HB First choice AH3135 MJ 100 - 250 0.08-0.3
Low carbon steel

C15E4, E275A, etc.

-300HB  Forlow cutting force AH3135 NMJ 100 - 250 0.08-0.14
- 300 HB First choice AH3135 MJ 100 - 230 0.08-0.3
Carbon steel and alloy steel
C55, 42CrMo4, etc. )
| - 300 HB For low cutting force AH3135 NMJ 100 - 230 0.08 - 0.14
30 - 40 HRC First choice AH3135 MJ 100 - 180 0.08 - 0.25
Prehardened steel
NAK80, PX5, etc.
30 -40HRC  For low cutting force AH3135 NMJ 100 - 180 0.08 - 0.14
- First choice AH3135 MJ 90 - 200 0.08 - 0.25
Stainless steel
M X5CrNi18-9, X5CrNiMo17-12-3, etc. .
- For low cutting force AH3135 NMJ 90 - 200 0.08 - 0.14
150 - 250 HB First choice AH120 MJ 140 - 250 0.08-0.3
Grey cast iron
250, 300, etc.
. 150 - 250 HB  For low cutting force AH120 NMJ 140 - 250 0.08 - 0.14
150 - 250 HB First choice AH120 MJ 110 - 200 0.08 - 0.25
Ductile cast iron
600-3, etc.
150 - 250 HB  For low cutting force AH120 NMJ 110 - 200 0.08 - 0.14
= First choice AH120 MJ 20 - 60 0.08 - 0.2
Titanium alloys
Ti-6Al-4V, etc.
© For low cutting force AH120 NMJ 20-60 0.08 - 0.14
= First choice AH120 MJ 20-40 0.07 - 0.18
Heat-resistant alloys
Inconel718, etc. .
- For low cutting force AH120 NMJ 20-40 0.07 - 0.14

Note: When you use the NMJ chipbreaker, please set up the feed less than 0.15 mm/t.
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TUNG-T=I
TPAOG6
High precision square shoulder milling cutters with triangular inserts

Db AR.=+8.5°~ +11.5°, R.R. = -5.5°~ -12.5°
<> o s sod
® T | aee= S Ly=
xwfpfg, 1 %EQZ%égg

- Al
' 2 @ &1 1
oDc 90°
Designation Max. ap m z oDb od 4 Lt b a Kg Air hole Insert
TPAO6R032M16.0E05 6 32 5 30 16 18 40 5.6 8.4 0.14 with TOMTOS...
TPAO6R040M16.0E06 6 40 6 35 16 18 40 5.6 8.4 0.22 with TOMTO6...
TPAO6R050M22.0E08 6 50 8 41 22 20 40 6.3 10.4 0.31 with TOMTOG...
SPARE PARTS @ f &
Designation Clamping screw Lubricant Center bolt Wrench
TPAOBR032M16.0E05 CSTB-2.5 M-1000 FSHM8-30H T-8D
TPA06R040M16.0E06 CSTB-2.5 M-1000 CM8X30H T-8D
TPAOB6R050M22.0E08 CSTB-2.5 M-1000 CM10X30H T-8D
TUNG=-T=I
EPAO6

High precision square shoulder milling endmills with triangular inserts

AR. =+85° +11.5° R.R. =-5.5°~ -12.5°

S T bl

&y =

oDc
oDs

4 \t ap =7
& 90° Lf | gs N @
& L

Designation Max. ap m z oDs s Lt L Kg Air hole Insert
EPAO6R012M16.0-01N 6 12 1 16 50 18 68 0.09 without ~ TOMTO6...
EPAO6R016M16.0-02N 6 16 2 16 60 24 84 0.12 without ~ TOMTOS...
EPAO6R016M16.0-02L 6 16 2 16 105 40 145 0.2 with TOMTO6...
EPAO6R018M16.0-02N 6 18 2 16 60 24 84 0.13 without ~ TOMTO6...
EPAO6R018M16.0-02L 6 18 2 16 115 30 145 0.21 with TOMTOS...
EPAO6R020M16.0-02N 6 20 2 16 60 30 90 0.14 without ~ TOMTOS...
EPAO6R020M20.0-02N 6 20 2 20 70 30 100 0.23 without ~ TOMTO6...
EPAO6R020M20.0-03N 6 20 3 20 70 30 100 0.22 without ~ TOMTOS...
EPAO6R020M20.0-02L 6 20 2 20 135 50 185 0.41 with TOMTOS...
EPA06R022M20.0-02N 6 22 2 20 70 30 100 0.23 without ~ TOMTOS...
EPA06R022M20.0-03N 6 22 3 20 70 30 100 0.23 without ~ TOMTOS...
EPA0BR022M20.0-02L 6 22 2 20 145 40 185 0.42 with TOMTO6...
EPAO06R025M25.0-03N 6 25 3 25 80 35 115 0.41 without ~ TOMTOG...
EPA06R025M25.0-04N 6 25 4 25 80 35 115 0.41 without ~ TOMTOG...
EPA06R025M25.0-02L 6 25 2 25 150 70 220 0.78 with TOMTO6...
EPAO6R028M25.0-03N 6 28 3 25 80 35 115 0.42 without ~ TOMTOS...
EPAO6R028M25.0-04N 6 28 4 25 80 35 115 0.42 without ~ TOMTOG...
EPAO6R028M25.0-02L 6 28 2 25 180 40 220 0.8 with TOMTOS...

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
EPAO6R012 - 018M... CSTB-2.5S M-1000 T-8D
EPA06R020 - 028M... CSTB-2.5 M-1000 T-8D

Reference pages

Inserts — D044, Standard cutting conditions — D045
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TUNG-T=I

HPA0G6-M
High precision square shoulder milling endmills with triangular inserts

AR. =+85°~ +11.5°, R.R. =-12.5°~ -5.5°

— - L6

| DA B bl

) C Ts T 164

r | B ooy LY=

L S A T8 =48
iy d L — y".
a 90° A A-A cross section L
(o))
Designation Max. ap z Le Lf (o] T oD3 Ts Kg Air hole Insert é
HPAO6R016MMO08-02 6 16 2 42 25 8 10 13 M8 0.03 with  TOMTOS... S
HPAO6R020MM10-03 6 20 3 49 30 10 15 18 M10 0.06 with  TOMTOG... 5
HPAO6R025MM12-04 6 25 4 57 35 10 17 21 M12 0.1 with  TOMTOS... S
HPAO6R032MM16-05 6 32 5 63 40 12 22 29 M16 0.20 with  TOMTOS... §
n

SPARE PARTS

&

ya

/

Designation Clamping screw Lubricant Wrench
HPAOBR016MM08-02 CSTB-2.58 M-1000 T-8D
HPAO6R020 - 032MM... CSTB-2.5 M-1000 T-8D

TUNG-T=I

TPA10
High precision square shoulder milling cutters with triangular inserts

AR.=+9.5°~ +11°, RR. = -4.5°~ -0.5°

- - oDb 46 @

- -
| Lgadj v = A % RV
= | S RUIR IE
-5 i S =45
' L ;
[ ) O p,
- oDc mgo° ‘

Designation Max. ap m z oDb od 4 Lf b a Kg Air hole Insert
TPA10R040M16.0E04 10 40 4 35 16 18 40 5.6 8.4 0.2 with TOMT10...
TPA10R050M22.0E04 10 50 4 41 22 20 40 6.3 10.4 0.31 with TOMT10...
TPA10R063M22.0E06 10 63 6 41 22 20 40 6.3 10.4 0.51 with TOMT10...
TPA10R080M27.0E07 10 80 7 58 27 22 50 7 12.4 1.04 with TOMT10...
TPA10R100M32.0E08 10 100 8 60 32 28.5 50 8 14.4 2.02 with TOMT10...
SPARE PARTS & / f @§ /

Designation Clamping screw Grip Lubricant Center bolt Torx bit
TPA10R040M16.0E04 SR14-562/S SW6-SD M-1000 CM8X30H BLDT10/S7
TPA10R050, 063M... SR14-562/S SW6-SD M-1000 CM10X30H BLDT10/S7
TPA10R080M... SR14-562/S SW6-SD M-1000 CM12X30H BLDT10/S7
TPA10R100M... SR14-562/S SW6-SD M-1000 CM16X40H BLDT10/S7

Reference pages
Inserts — D044, Standard cutting conditions — D045
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TUNG-T=I

TLA10

Extended Flute square shoulder mills for roughing with triangular inserts

oDc
oDb

Designation Max. ap | 2. Zeff =z oDb od 4 Lt b a
TLA10R050L054M22.0E04 54 50 4 24 47 22 20 75 6.3 10.4
TLA10R063L054M27.0E04 54 63 4 24 60 27 22 80 7 12.4

& ya & &
SPARE PARTS
Designation Clamping screw Lubricant Center bolt Center bolt 1
TLA10R050L054M22.0E04 SR14-562 M-1000 CAP-CM10X1.5X55-H -
TLA10R063L054M27.0E04 SR14-562 M-1000 - CAP-CM12X1.75X50

TUNG-T=I

EPA10

AR.=+9.5°~ +11°, RR. =-4.5°~ -0.5°

‘htad

@

Kg
0.64
1.25

/

Wrench
T-10D

T-10D

Air hole
with
with

Insert
TOMT10...
TOMT10...

High precision square shoulder milling endmills with triangular inserts

AR.=49.5°~+11°,R.R. = -4.5°~ -0.5°

-
3 bt
A o @ R
S S €Y=
. B | =g
/ f — ap g
2, 90° Lf L s - 3
¢ C L i
Designation Max. ap m z oDs s Lf L Kg Air hole Insert
EPA10R025M25.0-02N 10 25 2 25 80 85 115 0.38 without ~ TOMT10...
EPA10R025M25.0-02L 10 25 2 25 150 70 220 0.75 with TOMT10...
EPA10R028M25.0-02N 10 28 2 25 80 35 115 0.39 without ~ TOMT10...
EPA10R028M25.0-02L 10 28 2 25 185 35 220 0.78 with TOMT10...
EPA10R032M32.0-02N 10 32 2 32 80 40 120 0.66 without ~ TOMT10...
EPA10R032M32.0-03N 10 32 3 32 80 40 120 0.65 without ~ TOMT10...
EPA10R032M32.0-02L 10 32 2 32 175 80 255 1.46 with TOMT10...
EPA10R035M32.0-02N 10 35 2 32 80 40 120 0.7 without ~ TOMT10...
EPA10R035M32.0-03N 10 35 3 32 80 40 120 0.68 without ~ TOMT10...
EPA10R035M32.0-02L 10 85 2 32 215 40 255 1.52 with TOMT10...
EPA10R040M32.0-03N 10 40 3 32 80 40 120 0.72 without ~ TOMT10...
EPA10R040M32.0-04N 10 40 4 32 80 40 120 0.73 without ~ TOMT10...
EPA10R040M32.0-02L 10 40 2 32 205 50 255 1.57 with TOMT10...
SPARE PARTS & / f /
Designation Clamping screw Grip Lubricant Torx bit
EPA10... SR14-562/S SW6-SD M-1000 BLDT10/S7

Reference pages

Inserts — D044, Standard cutting conditions — D045
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TUNGE-T=I

HPA10-M

High precision square shoulder milling endmills with triangular inserts

e

/

Designation
HPA10R025MM12-02
HPA10R032MM16-03

SPARE PARTS
Designation
HPA10...

Max. ap

10 25

&

Clamping screw

SR14-562/S

TUNG-T=I

TPA15

32

Grip
SW6-SD

57

g 7

0

Lubricant
M-1000

C
10

/

Torx bit

BLDT10/S7

AR. =+9.5°~ +11°, RR. = -4.5°~ -0.5°

b4
T Gy~

® Fa

A-A cross section

T oD3 Ts Kg Air hole Insert
17 21 M12 0.08 with  TOMT10...
22 29 M16 0.18 with ~ TOMT10...

High precision square shoulder milling cutters with triangular inserts

|

Eé]

S

Designation
TPA15R050M22.0E04
TPA15R063M22.0E05
TPA15R080M27.0E06
TPA15R100M32.0E07
TPA15R125M40.0E08
TPA15R160M40.0E10N

SPARE PARTS
Designation
TPA15R050M22.0E04

TPA15R063M22.0E05
TPA15R080M27.0E06
TPA15R100M32.0E07
TPA15R125M40.0E08
TPA15R160M40.0E10N

Reference pages

o

Max. ap
15
15
15
15
15
15

&

Clamping screw
TS451201

TS451201
TS451201
TS451201
TS451201
TS451201

50
63
80
100
125
160

0 N o o0 AN

—
o

g

Grip
H-TB2W
H-TB2W
H-TB2W
H-TB2W
H-TB2W
H-TB2W

oDb
41
41
50
60
71
100

AR. =+12°~ +13.5°, RR. = -6°~ -3.5°

- oDb
Qad Q a Va |_/(
a, y
= ] C( V =
I G RYUR
S
= 7—)
e RS =05
_AUNE_
d— 38 &1 ®
oDc 90°
od 4 Lt b a Kg Air hole Insert
22 20 40 6.3 10.4 0.27 with TOMT15...
22 20 40 6.3 10.4 0.41 with TOMT15...
27 22 50 7 12.4 0.86 with TOMT15...
32 28.5 50 8 14.4 1.27 with TOMT15...
40 32 63 9 16.4 2.47 with TOMT15...
40 32 63 9 16.4 4.77 without TOMT15...
f \\‘%\Q /
Lubricant Center bolt Center bolt 1 Torx bit
M-1000 - FSHM10-40H BT20S
M-1000 - CM10X30H BT20S
M-1000 - CM12X30H BT20S
M-1000 TMBA-M16H - BT20S
M-1000 TMBA-M20H - BT20M
M-1000 - - BT20M

Inserts — D044, Standard cutting conditions — D045
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TUNG-T=I

TLA15-M
Extended Flute square shoulder mills for roughing with triangular inserts

AR.=+12°~ +13.5°, RR. = -6°~ -3.5°

‘htad

@

oDb

oDc

Designation Max. ap m Z eff z oDb od 4 Lf b a Kg Air hole Insert
TLA15R080L070M32.0E04M 70 80 4 20 78 32 25 100 8 14.4 2.38 with TOMT15...
TLA15R100L083M40.0EO5M 83 100 5 30 98 40 32 110 9 16.4 4.26 with TOMT15...
SPARE PARTS (& , / f @

Designation Clamping screw Grip Torx bit Lubricant Center bolt
TLA15R080L070M32.0E04M TS451201 H-TB2W BT20S M-1000 CM16X75
TLA15R100L083M40.0E05M TS451201 H-TB2W BT20S M-1000 CM20X80

TUNG-T=I

TLA15-S
Sub unit to mount on TLA15-M type for longer Max. ap reach

AR.=+12°~+13.5°, RR. = -6°~ -3.5°

‘et

. e dl
ELON T @

Designation Max. ap m Z eff z oDb od L Lf Kg Air hole Insert
TLA15R080L028-04S 28 80 4 8 77.6 27 43 28.2 0.65 with TOMT15...
TLA15R100L028-05S 28 100 5 10 97.2 33 46 28 1.05 with TOMT15...
SPARE PARTS & 4 v /

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

CENTER BOLT ﬁ ﬁ

*Optional parts

No.of sub-units 1 2
TLA15R080L028-04S CM16x120 CM16x140
TLA15R100L028-05S CM20x120 CM20x150

Reference pages
Inserts — D044, Standard cutting conditions — D045
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TUNG-T=I

TLA15-BT
Square shoulder mills for roughing with TOMT15 inserts, Main unit with BT tapered shanks

AR. =+12°~ +13.5°, RR. = -6°~ -3.5°

e

7\ a4t
N2 @

>TT’\
[
< MAS-BT50

VI.
(o))
Designation Max. ap m Z eff z L Lt Kg Air hole G Insert é
TLA15R080L083BT50-04M 83 80 4 24 150 107 6.29 with M24 TOMT15... E
TLA15R100L097BT50-05M 97 100 5 35 165 126.5 8.92 with M24 TOMT15... lq-,
e
& V4 ya / & 3
SPARE PARTS _C:)
Designation Clamping screw Grip Lubricant Torx bit Center bolt [77)
TLA15R080L083BT50-04M TS451201 H-TB2W M-1000 BT20S CAP-CM16x2.0x55
TLA15R100L097BT50-05M TS451201 H-TB2W M-1000 BT20S CAP-CM20x2.5x50
CENTER BOLT ﬁ ﬁ
*Optional parts
No.of sub-units 1 2
TLA15R080L083BT50-04M CAP-CM16x2.0x55 CM16x120
TLA15R100L097BT50-05M CAP-CM20x2.5x50 CM20x80
TUNG=-T=I
EPA15

High precision square shoulder milling endmills with triangular inserts

AR.=+12°~ +13.5°, RR. = -6°~ -3.5°

» s Yol

oDc
oDs
N
h

] = ap
“\* 90° - Lf _ ds N @
b L
Designation Max. ap m z oDs s Lt L Kg Air hole Insert
EPA15R040M32.0-03N 15 40 3 32 80 40 120 0.73 without ~ TOMT15...
EPA15R040M32.0-02L 15 40 2 32 205 50 255 1.56 with TOMT15...
EPA15R050M32.0-04N 15 50 4 32 80 40 120 0.83 without ~ TOMT15...
EPA15R050M42.0-02L 15 50 2 42 310 50 360 3.84 with TOMT15...
SPARE PARTS & , f /
Designation Clamping screw Grip Lubricant Torx bit
EPA15... TS451201 H-TB2W M-1000 BT20S

Reference pages
Inserts — D044, Standard cutting conditions — D045
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I INSERT

TOMT-MJ TOMT-NMJ
" D L
)
6 &, %
S
4] _od , od —rbs
=
= TOGT-AJ
s T
3
3 S
_8 - re
2 ._.__-'ﬂg; bs L]
od
Bl steel b <
M Stainless >
Cast iron * *
= Non-ferrous *
- Superalloys ¥* | Y Y : First choice
- Hard materials ¢ : Second choice
Coated | -
[t}
Designation re I\/Lax. g 2wl A lod| T | bs
Pl ™ E o
2zr|¥
TOMTO060302PDER-MJ 0.2 6 @& @ 62 | 56 | 32 | 14
TOMT060304PDER-MJ 0.4 6 ® @ 62 | 56 | 32 | 1.2
TOMT060308PDER-MJ 0.8 6 e ®@ @ 62 | 56 | 32 | 0.8
TOMT100404PDER-MJ 0.4 10 @ @ 105 | 86 | 47 | 15
TOMT100408PDER-MJ 0.8 7 e @ @ 105 | 86 | 47 | 141
TOMT100416PDER-MJ 1.6 10 @ @ 105 | 86 | 47 | 0.2
TOMT150604PDER-MJ 0.4 15 |@ @ 157 | 127 | 6 2.2
TOMT150608PDER-MJ 0.8 15 @ @ @ 15.7 | 12.7 6 1.9
TOMT150616PDER-MJ 1.6 15 @ @ 15.7 | 12.7 6 1.1
TOMT150620PDER-MJ 2 15 @ @ 15.7 | 12.7 6 0.7
TOMT150608PDER-NMJ 0.8 15 |@ @ 157 | 127 | 6 1.9
TOGT100404PDFR-AJ 0.4 10 ) 105 | 86 | 52 | 1.5
TOGT100408PDFR-AJ 0.8 10 ) 105 | 86 | 51 1.1
@: Line up
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I STANDARD CUTTING CONDITIONS

TPA/EPA/HPA

1ISO Workpiece material

Low carbon steel
E275A, C15E4, etc.

High carbon steel
C45, etc.

Alloy steel
42CrMod4, etc.

Tool steel
X40CrMoV5-1, etc.

Stainless steel
X5CrNi18-9, etc.

Grey cast iron
250, etc.

Ductile cast iron
450-108S, etc.

Aluminum alloy

. (Si < 13%)
Aluminum alloy

(Si = 13%)

Titanium alloys

s Ti-6Al-4V, etc.
Heat-resistant alloys

Inconel 718, etc.

Hardness

-200 HB

200 - 300 HB

200 - 300 HB

30 - 40 HRC

150 - 250 HB

150 - 250 HB

Grade

AH3135

AH3135

AH3135

AH3135

AH3135

AH120
T1215

AH120
T1215

KSO05F

KSO05F

AH120

AH120

Cutting speed: Vc (m/min)

Feed per tooth: fz (mm/t)

T/E/HPAO6 T/E/HPA10 T/E/HPA15 T/E/HPA06 T/E/HPA10 T/EPA15

100-220  100-250  100-250 005-015 008-02 008-025
100-170  100-200  100-280 005-012 008-015 0.08-02
100-170  100-200  100-230 005-012 008-015 0.08-02 o
100-120  100-150  100-180  005-012 008-015  0.08-02
80-150  80-200  90-200 005-015 008-02  008-02
128 ) ggg 128 ) ggg ;gg ) ggg 005-015 008-02 008-025
1%% - 125000 1%%"_22%% 1 ;g ) ;gg 005-015 008-02 008-025
- 300 - 1000 - 008 - 022 -
- 100 - 200 - 0.08-02 -
20- 50 20- 60 20-60  005-01 008-015 008-0.18
20-35 20-40 20-40  003-008 005-013 007-015

Note: When you use the NMJ chipbreaker, please set up the feed less than 0.15 mm/t.
- Remove excessive chip accumulation with an air blast.
- For the operation with depth of cut which varies (ex.casting skin) and

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

TLA (Roughing type)

1ISO Workpiece material

Low carbon steel
E275A, C15E4, etc.

High carbon steel
C45, etc.
Alloy steel
42CrMod4, etc.

Stainless steel
X5CrNi18-9, etc.

Grey cast iron
250, etc.

Ductile cast iron
450-108S, etc.

Aluminum alloy
(Si < 13%)

Aluminum alloy
(Si=13%)

Titanium alloys

s Ti-B6Al-4V, etc.
Heat-resistant alloys

Inconel 718, etc.

Hardness

-200 HB

200 - 300 HB

200 - 300 HB

150 - 250 HB

150 - 250 HB

- Cutting conditions maybe limited depending on machine power, workpiece
rigidity, and spindle output. When the cutting width, depth, or overhang
length is large, set V¢ and fz to the lower recommended values and check the

machine power and vibration.

Cutting speed: Vc (m/min)

Feed per tooth: fz (mm/t)

Grade TLA10 TLA15 TLA10 TLA15
AH3135 100 - 250 100 - 250 0.08 -0.18 0.08 - 0.22
AH3135 100 - 200 100 - 270 0.08 - 014 0.08 -0.18
AH3135 100 - 150 100 - 180 0.08 - 014 0.08 - 0.18
AH3135 80 - 200 90 - 200 0.08 -0.15 0.08 -0.18
R B R
v BEm L BE o0 oma
KSO05F 300 - 1000 - 0.08 - 0.22 -
KSO05F 100 - 200 - 0.08 - 0.22 -
AH120 20 - 60 20 -60 0.00- 014 0.06 - 0.15
AH120 20 - 40 20 - 40 0.05-012 0.06 - 0.13

Note: When you use the NMJ chipbreaker, please set up the feed less than 0.15 mm/t.

Tungaloy D045




mm APPLICATION RANGE

%

A

L= oD, 2 oD3 |0
= ——f,
Max. depth ra':/ln%)i(ﬁg pIL’\J,Inag)?.ng malc\:nhiinn'ing Max'. machining M?’in'd?#.titfi‘ng
of cut angle depth depth diameter enlarging

Designation ap 0° A oD1 oD2 oD3* ae
EPAOGRO12... 12 6 5 0.6 18 23.6 21 1.5
E/HPAO6RO016... 16 6 4.3 0.6 25 31.6 29 15.5
EPAOGRO18... 18 6 3.5 0.6 29.5 35.6 33 17.5
E/HPAO6R020... 20 6 2.8 0.6 33.5 39.6 37 19.5
EPAO6R022... 22 6 2.5 0.6 375 43.6 4 21.5
E/HPAO6R025... 25 6 2 0.6 43.5 49.6 47 24.5
E/HPA10R025... 25 10 2 0.6 421 49.6 47 24.5
EPAO6R028... 28 6 1.8 0.6 49.5 55.6 53 27.5
EPA10R028... 28 10 2 0.6 481 55.6 53 27.5
H/TPAOBRO032... 32 6 1.5 0.6 57.5 63.6 61 31.5
E/HPA10R032... 32 10 2 0.6 56.1 63.6 61 31.5
EPA10R035... 35 10 1.7 0.6 62.1 69.6 67 34.5
TPAOBR040... 40 6 1 0.6 73.5 79.6 77 39.5
E/TPA10R040... 40 10 1.4 0.6 721 79.6 77 39.5
EPA15R040... 40 15 2.3 0.8 68.5 79.2 75.5 39
TPAO6R050... 50 6 0.7 0.6 94 99.6 97 49.5
TPA10R050... 50 10 0.9 0.6 921 99.6 97 49.5
E/TPA15R050... 50 15 1.7 0.8 88.5 99.2 95.5 49
TPA10R063... 63 10 0.8 0.6 1181 125.6 123 62.5
TPA15R063... 63 15 1.4 0.8 114.5 125.2 121.5 62
TPA10R080... 80 10 0.6 0.6 1521 159.6 157 79.5
TPA15R080... 80 15 1 0.8 148.5 159.2 155.5 79
TPA10R100... 100 10 0.5 0.6 1921 199.6 197 99.5
TPA15R100... 100 15 0.8 0.8 188.5 199.2 195.5 99
TPA15R125... 125 15 0.6 0.8 238.5 249.2 2455 124
TPA15R160... 160 15 0.5 0.8 308.5 319.2 315.5 159

*Flat bottom hole

Note: Corner re for dimensions of eD1, eD2 and eD3: re = 0.4 for E/TPA06, E/TPA10 and re = 0.8 for E/TPA15.
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TUNGE TSH=ED

LPTC16

Square shoulder milling cutters for roughing with shred insert

Designation Max. ap | 22| Z eff z
LPTC16M063B27.0L061R03 61 63 3 12
LPTC16M080B32.0L076R04 76 80 4 20

&

SPARE PARTS

Designation Clamping screw Grip
LPTC16M063B27.0L061R03 TS 40B100I H-TB2W
LPTC16M080B32.0L076R04 TS 40B100I H-TB2W

TUNE TSH=ED

TPTC16

AR. =+55°~ +6.5°, RR. =-11.5°~ -11.3°

u

g

oDb Lf od 14 a b Kg Insert =

59 85 27 22 124 7 124 TC*T16... S

76 100 32 25 14.4 8 246 TC'T16... lq-,

ya & / 3

]

: ; =

Lubricant Center bolt Torx bit 7))
M-1000 CAP-CM12X1.75X50 BT15S
M-1000 CM16X75 BT15S

Square shoulder milling cutters with shred insert

e
=
. !
L =4
- _

Designation Max. ap m z oDb
TPTC16M050B22.0R04 16 50 4 41
TPTC16M063B22.0R05 16 63 5 41
TPTC16M080B27.0R06 16 80 6 50
TPTC16M100B32.0R07 16 100 7 60

&

AR. =+55°~ +6.5°, RR. =-11.5°~ -11.3°

ety

SPARE PARTS

Designation Clamping screw
TPTC16M050B22.0R04 TS 40B100I1 H-TB2W
TPTC16M063B22.0R05 TS 40B100I H-TB2W
TPTC16M080B27.0R06 TS 40B100I H-TB2W
TPTC16M100B32.0R07 TS 40B100I H-TB2W

Reference pages

Lf od 4 a b Kg Insert
40 22 20 10.4 6.3 0.29 TC*T16...
40 22 20 10.4 6.3 0.44 TC*T16...
50 27 22 12.4 7 0.9 TC*T16...
50 32 28.5 14.4 8 1.35 TC*T16...
Lubricant Center bolt Center bolt 1 Torx bit
M-1000 - FSHM10-40H BT15S
M-1000 - CM10X30H BT15S
M-1000 - CM12X30H BT15S
M-1000 TMBA-M16H - BT15S

Inserts — D048, Standard cutting conditions — D049

Tungaloy D047




= |
TUNG TSHRED
EPTC16
Square Shoulder milling cutters with shred insert

AR. =+55°~ +6.5°, R.R. =-11.5°~ -11.3°

hd @

2]

Q

¢ Q

Y y

f 1

Designation Max. ap m z oDs s Lf L Kg Insert
EPTC16M050C32.0R04 16 50 4 32 80 40 120 0.8 TC*T16...
EPTC16M050C42.0R02L 2 4 0 50 360 3.8 TC*T16...

16 50 2 31
SPARE PARTS @ , f /

Designation Clamping screw Grip Lubricant Torx bit
EPTC16... TS 40B100I H-TB2W M-1000 BT15S
TCGT-MJ TCMT-NMJ

Bl steel Yo | K
M Stainless *
Cast iron *
= Non-ferrous
- Superalloys * [ Y : First choice
H Hard materials ¢ : Second choice
Coated
0
Designation re I\/Lax. QL A lod| T |bs
Pl= ™
I T
< <
TCGT160608PDER-MJ 0.8 16 @ @ 16 13.7 | 5.8 1
TCMT160620PDER-NMJ 2 16 @ @ 16 | 13.3 | 5.8 2

@: Line up

Reference pages

Standard cutting conditions — D049

D048 www.tungaloy.com




I STANDARD CUTTING CONDITIONS

ISO Workpiece material Hardness Priority Grade Chip-  Cutting speed Feed per tooth
breaker Ve (m/min) fz (mm/t)
- 300 HB First choice AH3135 NMJ* 100 - 250 0.08 - 0.15
Low carbon steel
C15, C20, etc.
e -300 HB For finishing AH3135 MJ 100 - 250 0.08-0.2
- 300 HB First choice AH3135 NMJ* 100 - 230 0.08 - 015
Carbon steel and alloy steel
C55, 42CrMod4, etc.
- 300 HB For finishing AH3135 MJ 100 - 230 0.08-0.2 I
30 - 40 HRC First choice AH3135 NMJ* 100 - 180 0.08 - 0.15
Prehardened steel
NAKS8O0, PX5, etc.
e 30 - 40 HRC P st AH3135 MJ 100 - 180 0.08-0.2
= First choice AH3135 NMJ* 90 - 200 0.08 - 0.15
Stainless steel
M X5CrNi18-9, X5CrNiMo17-12-3, etc.
= For finishing AH3135 MJ 90 - 200 0.08-0.2
. 150 - 250 HB First choice AH120 NMJ* 140 - 250 0.08 - 0.15
Grey cast iron
250, 300, etc.
. 150 - 250 HB For finishing AH120 MJ 140 - 250 0.08 - 0.25
. i 150 - 250 HB First choice AH120 NMJ* 140 - 250 0.08 - 0.15
Ductile cast iron
400-15,600-3, etc. s
e 150 - 250 HB For finishing AH120 MJ 140 - 250 0.08-0.25
e - First choice AH120 NMJ* 20-60 0.08 - 0.15
Titanium alloys
Ti-6Al-4V, etc.
: eie = For finishing AH120 MJ 20-60 0.08-0.18
s . © First choice AH120 NMJ* 20-40 0.08-0.13
Heat-resistant alloys
Inconel718, etc.
- For finishing AH120 MJ 20-40 0.08 - 0.15

* When you use the NMJ chipbreaker, please set up the feed less than 0.15 mm/t.

Tungaloy D049




TUNGFXREC

EPAVO06
Square shoulder milling endmills in small diameter

AR.=+6.0°~ +7.6°, RR. =-37.1°~ -32.4°

‘et

A
\\‘
-
f
o

F i 90° Lf o Is

& T -

Designation Max. ap m z oDs s Lf L Kg Insert
EPAV06M008C10.0R01 6 8 1 10 60 20 80 0.04 AVGTOG...
EPAV06M010C10.0R02 6 10 2 10 60 20 80 0.04 AVGTO6...
EPAVO6M010C10.0R02L 6 10 2 10 65 35 100 0.06 AVGTO6...
EPAVO6M012C12.0R02 6 12 2 12 60 20 80 0.06 AVGTOS...
EPAV06M012C12.0R03 6 12 3 12 60 20 80 0.06 AVGTOG...
EPAVO6M012C12.0R02L 6 12 2 12 85 35 120 0.09 AVGTO6...
EPAVO6M016C16.0R03 6 16 3 16 70 20 90 0.12 AVGTO6...
EPAVO6M016C16.0R04 6 16 4 16 70 20 90 0.12 AVGTOS...
EPAV06M016C16.0RO3L 6 16 3 16 105 35 140 0.2 AVGTO6...
SPARE PARTS & f

Designation Clamping screw Lubricant Wrench

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

TUNGFREC

HPAV06-M
Square shoulder milling endmills in small diameter; Modular head with TungFlex thread connection

AR. =+6.0°~ +7.6°, R.R. =-37.1°~ -32.4°

! Lo . et

<A A-A cross section

u

Designation Max. ap m z Le Lf (o T oD3 Ts Kg Insert
HPAVO6MO010M06R02 6 10 2 34.5 20 5 7 9.5 M6 0.01 AVGTO6...
HPAV06MO012M06R02 6 12 2 34.5 20 5 7 10 M6 0.01 AVGTOS...
HPAV06M012M06R03 6 12 3 34.5 20 5 7 10 M6 0.01 AVGTOS...
HPAV06M016M08R03 6 16 3 42 25 8 10 13 M8 0.03 AVGTO6...
HPAV06M016M08R04 6 16 4 42 25 8 10 13 M8 0.03 AVGTOS...

* See page D192 for TungFlex modular shank.

SPARE PARTS & f /

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

Reference pages

Inserts, Standard cutting conditions — D051
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Bl INSERT

AVGT-MJ AVGT-AJ p B T
c —
) i
‘%? bs

. x| % s
Steel
M Stainless * %
B castiron * £
- Non-ferrous * E
- Superalloys * | % : First choice lq-)
H Hard materials | % % : Second choice xe}
Coated Cga’{;d 8
Max & TR C'lc)
Designati 188
gnation re "ap |8 o 18 A B T | bs
I T (%]
< < X
AVGT060302PBER-MJ 0.2 6 @ @ 8 5 27 | 15
AVGT060304PBER-MJ 0.4 6 @ @ 8 5 27 | 1.3
AVGT060308PBER-MJ 0.8 6 @ @ 8 5 2.6 | 0.9
AVGT060302PBFR-AJ 0.2 6 o 8 5 2.7 | 15
AVGT060304PBFR-AJ 0.4 6 ( ] 8 5 27 | 1.3
AVGT060308PBFR-AJ 0.8 6 [ ] 8 5 26 | 09
@: Line up
I STANDARD CUTTING CONDITIONS
ISO Workpiece material Hardness Priority Grade b?:;ﬁ:er c:;zt'(':g /?::i‘:;d Fe;-_::l ﬁ;t/‘,’(;’th
e - 300 HB First choice AH3135 MJ 230 - 430 0.07 - 012
. e - 300 HB First choice AH3135 MJ 150 - 350 0.07-0.12
Rrehardenedisicel 30-40HRC First choice AH120 MJ 100 - 230 0.07 - 0.12

NAKB80, PX5, etc.

Stainless steel

X5CrNi18-9, X5CrNiMo17-12-3, etc. o First choice AH3135 MJ 150 - 220 0.06 - 0.1

Grey cast iron . f
250, 300, etc. 150 - 250 HB First choice AH120 MJ 200 - 330 0.07 - 0.12

Ductile cast iron . .
600-3, etc. 150 - 250 HB First choice AH120 MJ 150 - 240 0.07 - 0.12

Aluminium alloys

Si < 13% - First choice KSO05F AJ 650 - 1000 0.07 - 0.12

Titanium alloys

Ti-BAI-4V, etc. - First choice AH120 MJ 70-90 0.06 - 0.1

Superalloys ) .
Inconel718, etc. = First choice AH120 MJ 45 - 65 0.06 - 0.09

E X40CrMoV5-1, etc. 40 - 50 HRC First choice AH120 MJ 45-70 0.05-0.08

Hardened steel
X153CrMoV12, etc. 50 - 60 HRC First choice AH120 MJ 40 -65 0.04 - 0.06

Tungaloy D051




Il APPLICATION RANGE

. Plunging and
Shoulder Ramping traversing
milling
Slotting

Helical
interpolation

Hole enlarging

=

: oD1, 2 oD3

E i

S

% M M Max. cutting

=] Tool dia. Max. depth of ramping plunging Mr:!'". Max. machining width in

_8 cut angle depth machining enlarging

n Designation oDc ap 0 A oD1 oD2 oD3* ae
EPAV06_008... 6 = > = = = =
EPAV/HPAV06_010... 10 6 3° 0.3 15 19 18 9.5
EPAV/HPAV06_012... 12 6 & 0.5 18 23 22 11.5
EPAV/HPAV06_016... 16 6 2.5° 0.6 25 31 30 15.5

*Flat bottom hole

D052 www.tungaloy.com
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TUNGREC

TPOO7

High precisionsquare shoulder mills with AOMT/AOGTO7 inserts

A.R.=+7° R.R. = +13°~ +18°
Yt

=05
®

oDb
od

¢ ¥
oDc
Designation oDc z oDb Lt od e a b Kg Air hole Insert
TPO07R032M16.0E08 32 8 30 40 16 21 8.4 5.6 0.1 with  AO*T0702...
TPO07R040M16.0E10 40 10 35 40 16 21 8.4 5.6 0.2 with  AO*T0702...
TPO07R050M22.0E12 50 12 41 40 22 22 10.4 6.3 0.3 with  AO*T0702...
SPARE PARTS '& & /
Designation Clamping screw Center bolt Wrench
TPOO7R032, 040... CSTB-2.5L046 CMB8X30H T-7DB
TPOO7R050M22.0E12 CSTB-2.5L046 CM10X30H T-7DB
EPOO07
High precision square shoulder endmills with AOMT/AOGTO7 inserts
A.R.=+7°% R.R. = +13°~ +18°
Yttt
3| S ———— s &
G 8§ H#y~=
=5
T
& . s ®
f’ L
Designation oDc z oDs &s Lt L Kg Air hole Insert
EPO07R012M12.0-02 12 2 12 50 18 68 0.1 with AO*T0702...
EPO07R012M12.0-02L 12 2 12 95 30 125 0.1 with AO*T0702...
EPO07R016M12.0-02 16 2 12 50 20 70 0.1 with AO*T0702...
EPO07R016M16.0-02L 16 2 16 105 40 145 0.2 with AO*T0702...
EPO07R016M16.0-04 16 4 16 60 24 84 0.1 with AO*T0702...
EPO07R018M16.0-02L 18 2 16 105 40 145 0.2 with AO*T0702...
EPO07R018M16.0-04 18 4 16 60 24 84 0.1 with AO*T0702...
EPO07R020M16.0-03 20 3 16 60 30 90 0.1 with AO*T0702...
EPO07R020M20.0-03L 20 3 20 135 50 185 0.4 with AO*T0702...
EPO07R020M20.0-05 20 5 20 70 30 100 0.2 with AO*T0702...
EPO07R022M20.0-03L 22 3 20 135 50 185 0.4 with AO*T0702...
EPO07R022M20.0-05 22 5 20 70 30 100 0.2 with AO*T0702...
EPO07R025M20.0-03 25 3 20 60 35 95 0.3 with AO*T0702...
EPO07R025M25.0-03L 25 3 25 150 70 220 0.7 with AO*T0702...
EPO07R025M25.0-07 25 7 25 80 35 115 0.4 with AO*T0702...
EPO07R028M25.0-03L 28 3 25 150 70 220 0.7 with AO*T0702...
EPO07R028M25.0-07 28 7 25 80 35 115 0.4 with AO*T0702...

*The eDc in the above table shows the diameter when MJ and AJ chipbreakers
are used. When HJ chipbreaker is used, the tool diameter is equal to the above

shown gDc + 0.6 mm.

SPARE PARTS
Designation Clamping screw Wrench
EPOO7R012... SR-10503833-S T-7DB
EPO07R016 - 028... CSTB-2.5L046 T-7DB

Reference pages

Inserts — D055, Standard cutting conditions — D056

D054 www.tungaloy.com

**The Lf and L in the above table show the lengths when MJ chipbreaker is used.
When AJ chipbreaker is used, the lengths are equal to Lf, L + 0.1 mm. When HJ
chipbreaker is used, the lengths are equal to Lf, L + 0.5 mm.




TUNGREC

HPOO07-M
High precision square shoulder endmills (TungRec) for TungFlex, with AOMT/AOGTO7 inserts

A.R.=+7° R.R. = +13°~ +18°

‘bt

e =
A-A cross section L
(o))
Designation  [ICLIIN 2 Le oD3  Ts Kg Airhole Insert £
HPOO07R012MMO06-02 12 2 39.5 9.8 M6 0.01 with AO*T0702... S
HPOO07R012MMO08-02 12 2 42 12.8 M8 0.02 with AO*T0702... ‘6
HPO07R016MMO08-04 16 4 42 12.8 M8 0.03 with AO*T0702... g
HPO07R016MM10-04 16 4 49 17.8 M10 0.05 with AO*T0702... -8
HPO07R020MM10-05 20 5 49 17.8 M10 0.06 with AO*T0702... n
HPOO07R025MM12-07 25 7 57 35 - 10 17 20.8 M12 0.1 with AO*T0702...
SPARE PARTS @ f /
Designation DClamping screw Lubricant
HPOO07R012MMO0*-02 SR-10503833-S M-1000 T-7DB
HPOO07R016 - 025... CSTB-2.5L046 M-1000 T-7DB
I INSERT
AOMTO07-MJ AOMTO7-HJ
AOGTO07-AJ
A re T
[
mﬁj
- Steel *
M Stainless ¥* | ¥
- Cast iron *
- Non-ferrous *
- Superalloys * Y : First choice
H Hard materials ¢ : Second choice
Coated | oo,
Designation re Maxig @ |u Al B |T
ap |~ ~ -
I I (&)
< < X
AOMT070202PDPR-MJ 0.2 7 @ @ 8 4.7 | 23
AOMT070204PDPR-MJ 0.4 7 @ @ 8 4.7 | 2.3
AOMT070208PDPR-MJ 0.8 7 @ @ 8 4.7 | 2.3
AOMT070216PDPR-MJ 1.6 7 @ @ 8 47 | 23
AOMT070208PDPR-HJ 08 | 08 @ @ 88 | 49 | 24
AOGT070204PDFR-AJ 04 | 6.4 ° 81 | 47 | 23 ®: Lineup

Reference pages

Standard cutting conditions — D056
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I STANDARD CUTTING CONDITIONS

Feed per tooth: fz (mm/t)

ISO Workpiece material Hardness g a4e Cutting speed
HB Vc (m/min) MJ HJ AJ
Low carbon steel - - - -
C15E4, oto. <200 AH725 90 - 200 0.05-0.1 0.4-0.9
High carbon steel and alloy steel
. C55, 42CrMo4. etc. 200 - 300 AH725 90 - 150 0.05- 0.1 0.4-0.9 -
Tool steel
l X153CrMoV12, etc. 150 - 300 AH725 80-120 0.05- 041 0.4-0.9 -
M il aiel - AH140 90 - 150 0.05- 0.1 0.4 -0.9 -
X5CrNi18-9, etc. . : N :
Grey cast irons _ _ _ _ _
250, etc. 150 - 250 AH725 100 - 180 0.05-0.1 0.4 -0.9
. Ductile cast irons _ - - - -
450-10S, eto. 150 - 250 AH725 80 - 150 0.05- 041 0.4 -09
Aluminium alloys . KS15F 300 - 1000 = . 0.08 - 0.2
. Si<13%
Aluminium alloys
- KS15F 100 - 200 - - 0.08-0.2
Si=13%
L LMLy - AH725 20 - 50 0.05 - 0.1 0.4-0.9 -
S Ti-6Al-4V, etc.
SUpRElEE - AH725 20-35 0.05 - 0.08 02-06 -
Inconel 718, etc.
- To remove excessive chip accumulation use an air blast. - Cutting conditions are limited by machine power, workpiece rigidity, and spindle
- To avoid build up edge on the cutting edges (aluminium machining), use a water output. When the cutting width, depth, or overhang length is large, set Vc and fz to
soluble coolant. the lower recommended values and check the machine power and vibration.
- When cutting an interrupted surface or a casted skin, the feed per tooth (fz) should - For application range see page D072.

be reduced to the lower recommended value shown in the above table.

I CAUTIONARY POINTS WHEN USING HJ INSERTS

HJ type inserts are designed for high feed machining. TungRec 07 type HJ inserts

Please note the following when using HJ inserts: -
1. The shape of HJ insert differs from that of other inserts (MJ, Standard conditions

AJ). However the same insert pocket can be used.

2. When using HJ inserts, all the inserts on the cutter body
must be HJ type. Do not use other types of inserts (MJ and AJ
types) with HJ inserts on the same cutter body.

3. When using CAD/CAM, please program it as a radius cutter.
The table below shows the corner R when programming and
the uncut area (t).

4. With HJ inserts, the tool diameter increases by 0.6 mm

1.0

o
®

o
)

S

Depth of cut: ap (mm)
o
N

over the diameter gDc shown in the table. 0.2 | Superallpys
€ 0 0.2 04 06 08 10
1S Feed per tooth: fz (mm/1)
© : :
o Max. depth |Main cutting|corner R wheny Amount left
o of cut edge length | programming uncut
© max ap (mm) W (mm) t (mm)
X
©
68; s 0.8 3 R 0.5 0.4
.8 mm . .
10% R1 0.3
Tool diameter: lew,] !
oDc + 0.6 mm a Corner R when

programming

D056 www.tungaloy.com
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TUNGREC

TPO11

High precision square shoulder mills with ASMT/ASGT11 inserts

FN

©

AR.=+8.7°~

+18°, R.R. = -5.3°~ -19.4°

bl
£y =

-9Dc |90
Designation Max. apm z oDb od 4 Lf b a Kg Air hole Insert
TPO11R040M16.0E06 10.6 6 35 16 18 40 5.6 8.4 0.21 with AS*T11T3...
TPO11R050M22.0E07 10.6 50 7 45 22 20 40 6.3 10.4 0.35 with AS*T11T3...
TPO11R063M22.0E08 10.6 63 8 47 22 20 45 6.3 10.4 0.59 with AS*T11T3...
TPO11R080M27.0E10 10.6 80 10 58 27 22 50 7 12.4 1.05 with AS*T11T3...
TPO11R100M32.0E11 10.6 100 11 70 25 63 14.4 2.01 with AS*T11T3...
SPARE PARTS & V4 6‘@ /
Designation Clamping screw Lubricant Center bolt Wrench
TPO11R040M16.0E06 CSPB-2.5 M-1000 CM8X30H IP-8D
TPO11R050, 063... CSPB-2.5 M-1000 CM10X30H IP-8D
TPO11R080M27.0E10 CSPB-2.5 M-1000 CM12X30H IP-8D
TPO11R100M32.0E11 CSPB-2.5 M-1000 CM16X40H IP-8D
TLS11
Highly productive square shoulder mills for roughing with ASMT/ASGT11 inserts
AR.=+8.7°~ +18°, R.R. = -5.3°~ -19.4°
“babd
~ €7k
@
Designation Max. ap m z eff z 0Db Lf ad 4 a b Kg Air hole Insert
TLS11R050M22.0E04 48.8 50 20 10.4 6.3 0.5 with AS*T11T3...
SPARE PARTS & f 6& /
Designation Clamping screw Lubricant Center bolt Wrench
TLS11R050M22.0E04 CSPB-2.5 M-1000 CM10X40H IP-8D

Reference pages
Inserts — D061, Standard cutting conditions — D062 - D063
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TUNGREC

EPO11
High precision square shoulder endmills with ASMT/ASGT11 inserts

AR.=+8.7°~ +18°, RR. = -5.3°~ -19.4°

et
49~
L
% ‘B
Designation Max. ap z oDs s Lf L Kg Air hole Insert
EPO11R012M16.0-01 10.6 12 1 16 60 25 85 0.11 with AS*T11T3...
EPO11R012M16.0-01L 10.6 12 1 16 95 30 125 0.16 with AS*T11T3...
EPO11R016M16.0-02 10.6 16 2 16 60 25 85 0.12 with AS*T11T3...
EPO11R016M16.0-02L 10.6 16 2 16 105 40 145 0.2 with AS*T11T3...
EPO11R018M16.0-02 10.6 18 2 16 60 25 85 0.12 with AS*T11T3...
EPO11R018M16.0-02L 10.6 18 2 16 105 40 145 0.21 with AS*T11T3...
EPO11R020M20.0-02 10.6 20 2 20 70 30 100 0.22 with AS*T11T3...
EPO11R020M20.0-02L 10.6 20 2 20 135 50 185 0.41 with AS*T11T3...
EPO11R020M20.0-03 10.6 20 3 20 70 30 100 0.21 with AS*T11TS...
EPO11R022M20.0-02 10.6 22 2 20 70 30 100 0.22 with AS*T11T3...
EPO11R022M20.0-02L 10.6 22 2 20 155 30 185 0.42 with AS*T11T3...
EPO11R022M20.0-03 10.6 22 3 20 70 30 100 0.22 with AS*T11T3...
EPO11R025M25.0-02L 10.6 25 2 25 150 70 220 0.76 with AS*T11T3...
EPO11R025M25.0-03 10.6 25 3 25 80 35 115 0.39 with AS*T11TS...
EPO11R025M25.0-04 10.6 25 4 25 80 35 115 0.38 with AS T11TS...
EPO11R028M25.0-02L 10.6 28 2 25 185 35 220 0.8 with AS*T11T3...
EPO11R028M25.0-03 10.6 28 3 25 80 35 115 0.4 with AS*T11T3...
EPO11R028M25.0-04 10.6 28 4 25 80 35 115 0.39 with AS*T11T3...
EPO11R030M25.0-02L 10.6 30 2 25 180 40 220 0.8 with AS*T11T3...
EPO11R030M25.0-03 10.6 30 3 25 80 40 120 0.43 with AS*T11T3...
EPO11R030M25.0-04 10.6 30 4 25 80 40 120 0.42 with AS*T11T3...
EPO11R032M32.0-02L 10.6 32 2 32 175 80 255 1.48 with AS*T11T3...
EPO11R032M32.0-03 10.6 32 3 32 80 40 120 0.68 with AS*T11T3...
EPO11R032M32.0-05 10.6 32 5 32 80 40 120 0.67 with AS*T11T3...
EPO11R035M32.0-02L 10.6 35 2 32 215 40 255 1.49 with AS*T11T3...
EPO11R035M32.0-03 10.6 35 3 32 80 40 120 0.69 with AS*T11T3...
EPO11R035M32.0-05 10.6 35 5 32 80 40 120 0.67 with AS*T11T3...
EPO11R040M32.0-02L 10.6 40 2 32 205 50 255 1.53 with AS*T11T3...
EPO11R040M32.0-04 10.6 40 4 32 80 40 120 0.72 with AS*T11TS...
EPO11R040M32.0-06 10.6 40 6 32 80 40 120 0.71 with AS*T11T3...
EPO11R050M32.0-05 10.6 50 5 32 80 40 120 0.83 with AS T11T3...
EPO11R050M32.0-07 10.6 50 7 32 80 40 120 0.82 with AS*T11T3...
EPO11R050M42.0-03L 10.6 50 3 42 310 50 360 3.78 with AS*T11T3...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
EPO11R012 - 022... CSPB-2.5S M-1000 IP-8D
EPO11R025 - 050... CSPB-2.5 M-1000 IP-8D

Reference pages
Inserts — D061, Standard cutting conditions — D062 - D063
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TUNGREC

HPO11-M

High precision shoulder square endmills (TungRec) with TungFlex, carrying ASMT/ASGT11 inserts

AR.=+8.7°~ +18°, RR.=-5.3° ~ -19.4°

Ts ﬂﬂ%

Q ]
\ C
il k i
~a v ) - I
Q -
il Ly 8 gz
90°.|8P |
Designation Max. ap m z Le Lt
HPO11R020MM10-02 10.6 20 2 49 30
HPO11R025MM12-03 10.6 25 3 57 35
HPO11R032MM16-03 10.6 32 3 63 40
SPARE PARTS & V4 /
Designation Clamping screw Lubricant Wrench
HPO11R020MM10-02 CSPB-2.5S M-1000 IP-8D
HPO11R025, 032... CSPB-2.5 M-1000 IP-8D
ELS11

10
10

/ T %4 V@
RR R
¥ ) ‘
Q ‘ i
= R |
— i
A-A cross section
T oD3 Ts Kg Air hole Insert
15 17.8 M10 0.06 with ASTI1T3...
17 20.8 M12 0.1 with AS*TI1TS...
22 28.8 M16 0.2 with ASTI1T3...

Highly productive endmills for roughing with ASMT/ASGT11 inserts

AR.=+8.7° ~ +18°, R.R.=-5.3° ~ -19.4°

~ “baa4f
O | WYPoN = it | il i [
g hethpe ey 471
I ®
90° Ls
L
Designation Max. ap m Z eff z oDs s Lt L Kg Air hole Insert
ELS11R025M25.0W02 30.4 25 2 6 25 80 40 120 0.4 with AS*T11T3...
ELS11R032M32.0W03 39.4 32 3 12 32 80 60 140 0.8 with AS*T11T3...
ELS11R040M42.0W03 40 40 3 12 42 90 60 150 1.4 with AS*T11T3...
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
ELS11... CSPB-2.5 M-1000 IP-8D

Reference pages

Inserts — D061, Standard cutting conditions — D062 - D063
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I INSERT
ASMT11-MJ ASMT11-MS

¥

ASGT11-AJ i
|
o
=
V= =
re ‘ o}
e}
-Steel * pAS w =
M Stainless * -8
- Cast iron * PAGRAS =
- Non-ferrous * *
- Superalloys * * % : First choice
- Hard materials ¥c : Second choice
Coated Cermet] -,
o
Designation re MaXl2 82 bwg2l |5 A B |T
A (- - - & ‘(2 — [N o
ITIIIFY509 |@
S <<<FFFrQolZz |x
ASMT11T304PDPR-MJ 04 [ 106 [@ oo o |o 123 | 67 | 37
ASMT11T308PDPR-MJ 08/106 @@ @000 |® 123 | 67 | 37
ASMT11T312PDPR-MJ 12 [ 106 | @ ° ° 123 | 67 | 87
ASMT11T316PDPR-MJ 16 [ 106 @ ° o |o 123 | 67 | 87
ASMT11T320PDPR-MJ 2 [106]e 128 | 67 | 87
ASMT11T330PDPR-MJ 3 [106 @ 123 | 67 | 87
ASMT11T304PDPR-MS 04 [106] @ @ 123 | 67 | 37
ASGT11T304PDFR-AJ 04 [ 108 ° ° 123 | 67 | 87
ASGT11T308PDFR-AJ 08 [ 106 ° ° 128] 67 | 87

@®: Line up

Tungaloy D061




I STANDARD CUTTING CONDITIONS

TPO11/EPO11/HPO11 type

ISO Workpiece material

Low carbon steel
C15E4, etc.

High carbon steel and
alloy steel
C55, 42CrMod4, etc.

Tool steel
X153CrMoV12, etc.

Stainless steel
X5CrNi18-9, etc.

Grey cast irons
250, etc.

Ductile cast irons
450-108S, etc.

Aluminium alloys
Si < 13%

Aluminium alloys
Si > 13%

Copper alloys

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

S

Superalloys
Inconel 718, etc.

Brinell
hardness

HB

~ 200

~ 200

~ 200

200 ~ 300

200 ~ 300

200 ~ 300

150 ~ 300

150 ~ 300

150 ~ 250

150 ~ 250

150 ~ 250

150 ~ 250

Feed per tooth: fz (mm/t)

Priority Grade C‘L/'Zt'?r%/sn‘?‘?ﬁ;j MJ MS A
First choice AH725 100 - 250 0.1-0.2 - -
For wear resistance T3130 100 - 250 0.1-0.2 - -
For surface appearance ~ NS740 100 - 250 0.05-0.15 - -
First choice AH725 100 - 200 0.1-0.15 - -
For wear resistance T3130 100 - 200 0.1-0.15 - -
For surface appearance ~ NS740 100 - 200 0.05-0.12 - -
First choice AH725 100 - 150 0.1-0.15 - -
For wear resistance T3130 100 - 150 0.1 -0.15 - -
- AH130 80 - 200 - 0.08-0.2 -
First choice AH120 100 - 250 0.12-0.2 - -
For wear resistance Eﬂg 100 - 250 0.12-0.2 - -
First choice AH120 80 - 200 012-0.2 - -
For wear resistance Eﬂg 80 - 200 0.12-0.2 - -
- DS1100 300 - 1000 - - 0.05-0.2
- DS1100 100 - 200 - - 0.05-0.2
- KS05F 200 - 500 - - 0.05-0.2
- AH130 20 -60 - 0.08 - 0.15 -
- AH725 20 - 40 0.08 - 0.13 - -

I CAUTIONARY POINT IN MODIFYING CUTTER BODIES

When using inserts with corner radius

re = 2.0 mm, standard cutter bodies

have to be modified “R”. (Only for

TPS11, EPS11, TLS11, ELS11, HPO11,

EPO11)

e From 2nd row onwards, please use
insert with re = 0.4 or 0.8 mm

¢ For application range see page D068.

D062 www.tungaloy.com

Corner radius rg (mm)

The dimension of modifying (mm)

04~106

Unnecessary

2.0~3.2
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I STANDARD CUTTING CONDITIONS

Roughing type TLS11 / ELS11

ISO Workpiece material

Low carbon steel
C15E4, etc.

High carbon steel and
. alloy steel
C55, 42CrMo4, etc.

Tool steel
X153CrMoV12, etc.

M Stainless steel
X5CrNi18-9, etc.

Grey cast irons
250, etc.

Ductile cast irons
450-108S, etc.

Aluminium alloys

. Si<13%
Aluminium alloys

Si = 13%

Titanium alloys

s Ti-6Al-4V, etc.
Superalloys

Inconel718, etc.

Brinell
hardness

HB

~ 200

~ 200

200 ~ 300

200 ~ 300

150 ~ 300

150 ~ 300

150 ~ 250

150 ~ 250

150 ~ 250

150 ~ 250

- To remove excessive chip accumulation use an air blast.

- To avoid build up edge on the cutting edges (aluminium machining), use a

water soluble coolant.

- When cutting an interrupted surface or a casted skin, the feed per tooth (fz)

Priority

First choice

For wear resistance

First choice

For wear resistance

First choice

For wear resistance

First choice

For wear resistance

First choice

For wear resistance

Grade

AH725

T3130

AH725

T3130

AH725

T3130

AH130

AH120

T1215
T1115

AH120

T1215
T1115

DS1100

DS1100

AH130

AH725

Cutting speed:

Ve (m/min)

100 - 250

100 - 250

100 - 200

100 - 200

100 - 200

100 - 200

100 - 150

100 - 250

100 - 250

80 - 200

80 - 200

200 - 500

100 - 200

20 -60

20 -40

Feed per tooth: fz (mm/t)

MJ

0.10-0.18

0.10-0.18

0.08 - 0.14

0.08 - 0.14

0.08 - 0.14

0.08 - 0.14

0.10-0.18

0.10-0.18

0.10-0.18

0.10-0.18

0.06 - 0.12

MS AJ

0.08 - 0.15 o

= 0.05-0.18

o 0.05-0.18

0.08 - 0.14 =

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

spindle output. When the cutting width, depth, or overhang length is large,

set Vc and fz to the lower recommended values and check the machine

should be reduced to the lower recommended value shown in the above

table.

power and vibration.
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TUNGREC

TPO18
High precision square shoulder milling cutters with AOMT/AOGT18 inserts

L ‘Tx.,
ST3 5

AR.=+14° ~ +17°, RR. = +22° ~ +31°

i

” "‘l
=

(o))

Designation Max. ap m z oDb Lf od 4 a b Kg Air hole Insert é

TPO18R040M16.0E04 16.7 4 35 40 16 18 8.4 5.6 0.2 with AO*T1805... s

TPO18R050M22.0E05 16.7 50 5 41 40 22 20 10.4 6.3 0.3 with AO*T1805... lq-,

TPO18R063M22.0E06 16.7 63 6 41 40 22 20 10.4 6.3 0.5 with AO*T1805... S

TPO18R080M27.0E07 16.7 80 7 50 50 27 22 12.4 7 10 with AO*T1805... 8

TPO18R100M32.0E08 16.7 100 8 60 50 32 28.5 14.4 8 1.4 with AO*T1805... (']c)

TPO18R125M40.0E09 16.7 125 9 71 63 40 32 16.4 9 2.8 with AO*T1805...
TPO18R160M40.0E10 16.7 160 10 100 63 40 29 16.4 9 4.9 without ~ AO*T1805...

SPARE PARTS & , «@ @ /
Designation Clamping screw Grip Center bolt Center bolt 1 Torx bit
TPO18R040M16.0E04 CSTB-4L093 H-TBS = FSHM8-30H BT15M
TPO18R050M22.0E05 CSTB-4L093 H-TBS - CM10X30H BT15M
TPO18R063M22.0E06 CSTB-4L093 H-TBS - CM10X30H BT15M
TPO18R080M27.0E07 CSTB-4L120 H-TBS - CM12X30H BT15M
TPO18R100M32.0E08 CSTB-4L120 H-TBS TMBA-M16H = BT15M
TPO18R125M40.0E09 CSTB-4L120 H-TBS TMBA-M20H - BT15M
TPO18R160M40.0E10 CSTB-4L120 H-TBS - - BT15M

Reference pages

Inserts, Standard cutting conditions — D067
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TUNGREC

EPO18
High precision square shoulder endmills with AOMT/AOGT18 inserts

AR.=+14° ~ +17°, RR. = +22° ~ +31°

1
s % ﬁ V@

X ~
’ gs
s L
Designation Max. ap z oDs &s Lf L Kg Air hole Insert
EPO18R025M25.0-02 16.7 25 2 25 80 35 115 0.4 with AO*T1805...
EPO18R025M25.0-02L 16.7 25 2 25 150 70 220 0.8 with AO*T1805...
EPO18R028M25.0-02 16.7 28 2 25 80 35 115 0.4 with AO*T1805...
EPO18R028M25.0-02L 16.7 28 2 25 150 70 220 0.8 with AO*T1805...
EPO18R030M32.0-02 16.7 30 2 32 80 40 120 0.6 with AO*T1805...
EPO18R030M32.0-02L 16.7 30 2 32 175 80 255 1.4 with AO*T1805...
EPO18R030M32.0-03 16.7 30 3 32 80 40 120 0.6 with AO*T1805...
EPO18R032M32.0-02 16.7 32 2 32 80 40 120 0.7 with AO*T1805...
EPO18R032M32.0-02L 16.7 32 2 32 175 80 255 1.5 with AO*T1805...
EPO18R032M32.0-03 16.7 32 3 32 80 40 120 0.6 with AO*T1805...
EPO18R035M32.0-02 16.7 35 2 32 80 40 120 0.7 with AO*T1805...
EPO18R035M32.0-02L 16.7 35 2 32 175 80 255 1.5 with AO*T1805...
EPO18R035M32.0-03 16.7 35 3 32 80 40 120 0.7 with AO*T1805...
EPO18R040M32.0-02L 16.7 40 2 32 205 50 255 1.6 with AO*T1805...
EPO18R040M32.0-03 16.7 40 3 32 80 40 120 0.7 with AO*T1805...
EPO18R040M32.0-04 16.7 40 4 32 80 40 120 0.7 with AO*T1805...
EPO18R040M42.0-02L 16.7 40 2 42 210 100 310 3 with AO*T1805...
EPO18R050M32.0-03 16.7 50 3 32 80 40 120 0.8 with AO*T1805...
EPO18R050M32.0-05 16.7 50 5 32 80 40 120 0.8 with AO*T1805...
EPO18R050M42.0-03L 16.7 50 3 42 310 50 360 3.8 with AO*T1805...
EPO18R063M32.0-04 16.7 63 4 32 80 45 125 1 with AO*T1805...
EPO18R063M32.0-06 16.7 63 6 32 80 45 125 1.1 with AO*T1805...
EPO18R063M42.0-03L 16.7 63 3 42 310 50 360 4 with AO*T1805...
SPARE PARTS & /

Designation Clamping screw Wrench

EPO18R025 - 030... CSTB-4L085 T-15DB

EPO18R032 - 050... CSTB-4L093 T-15DB

EPO18R063M... CSTB-4L120 T-15DB

Reference pages

Inserts, Standard cutting conditions — D067
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Il INSERT
AOMT18-MJ AOGT18-AJ

A
——
&gy

Bl steel

T
i

*
M Stainless ) dhie
- Cast iron * "‘.
- Non-ferrous * L
- Superalloys D ¢ % : First choice (o)
: ) c
H Hard materials ¢ : Second choice =
Coated | - =
S
: ; Max.|o © T =
Designation re A | B | T Ko}
9 ap |Z N |w© 5
I T 0 ]
< < X c.,c)
AOMT180508PDPR-MJ 08 | 167 |@ @ 19.5 | 10.7 | 5.6
AOMT180516PDPR-MJ 16 | 167 | @ @ 19.5 | 10.7 | 5.6
AOMT180524PDPR-MJ 24 |167 |@ @ 19.5 | 10.7 | 5.6
AOMT180532PDPR-MJ 32 | 167 |@ @ 19.5 | 10.7 | 5.6
AOGT180504PDFR-AJ 04 | 16.7 Y 19.8 | 10.8 | 6.1
AOGT180508PDFR-AJ 0.8 | 16.7 ) 19.8 | 10.8 | 6.1
@: Line up
Il STANDARD CUTTING CONDITIONS
TPO18/EPO18 type
Brinell Cutting speed Feed per tooth: fz (mm/t)
1ISO Workpiece material hardness Grade 9 pe
Vc (m/min) MJ AJ
HB
Low carbon steel
C15E4, etc. ~ 200 AH725 100 - 250 0.08 - 0.25 -
Tool steel
X153CrMoVA12, etc. 150 ~ 300 AH725 100 - 180 0.08 - 0.2 -
M N Hir - AH140 90 - 200 0.08-0.2 -
Grey cast irons
550, etc. 150 ~ 250 AH725 140 - 250 0.08 - 0.25 -
. Ductile cast irons
450-108, etc. 150 ~ 250 AH725 110 - 200 0.08 - 0.25 -
Aluminium alloys
. Si < 13% - KS15F 300 - 1000 - 0.05 - 0.25
Aluminium alloys
Si > 13% - KS15F 100 - 200 - 0.05-0.25
Titanium alloys
. Ti-6AI-4V, etc. - AH725 20 - 60 0.08 - 0.18 -
Superalloys
Inconel718, etc. - AH725 20 - 40 0.08 - 0.15 -
- To remove excessive chip accumulation use an air blast. - Cutting conditions are limited by machine power, workpiece rigidity, and spindle
- To avoid build up edge on the cutting edges (aluminium machining), use a water output. When the cutting width, depth, or overhang length is large, set Vc and fz
soluble coolant. to the lower recommended values and check the machine power and vibration.

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

Helical Hole
Plunging and interpolation enlarging
Shoulder Ramping traversing T <= < =

milling  Slotting ‘ 'l

I | 'n

i | '

I | ISl

< ] d - © ‘ e 1

L] = 1 |

oD, 2 oDs ER |

e !

Chipbreaker Mac)’(f. gjtpth ral\r{nl'\%)i(ﬁg pIuan)Ehg ma(h:nr:inr;ing Max. machining M?lv)(iﬁcirl:_titr:ng
angle depth enlarging

Designation ap 06° A oDA oD2 oD3* ae
E/HPOO07R012... 12 MJ 7 8 0.5 16 23 20.5 1.5
E/HPOO07RO016... 16 MJ 7 5 0.5 24 31 28.5 15.5
EPO07RO018... 18 MJ 7 4 0.5 28 35 32,5 17.5
E/HPOO7R020... 20 MJ 7 3.5 0.5 32 39 36.5 19.5
EPO07R022... 22 MJ 7 3 0.5 36 43 40.5 21.5
E/HPOO7R025... 25 MJ 7 2.5 0.5 42 49 46.5 24.5
EPO07R028... 28 MJ 7 2 0.5 48 55 52.5 27.5
TPOO7R032... 32 MJ 7 1.8 0.5 56 63 60.5 31.5
TPOO7R040 40 MJ 7 1.2 0.5 72 79 76.5 39.5
TPOO7R050... 50 MJ 7 0.9 0.5 92 99 96.5 49.5
E/HPOO07R012... 12 AJ 6.4 8 0.5 16 23 20.5 1.5
E/HPOO07RO016... 16 AJ 6.4 5 0.5 24 31 28.5 15.5
EPO07RO018... 18 AJ 6.4 4 0.5 28 35 32,5 17.5
E/HPOO07R020... 20 AJ 6.4 3.5 0.5 32 39 36.5 19.5
EPO07R022... 22 AJ 6.4 3 0.5 36 43 40.5 21.5
E/HPOO7R025... 25 AJ 6.4 2.5 0.5 42 49 46.5 24.5
EPO07R028... 28 AJ 6.4 2 0.5 48 55 52.5 275
TPOO7R032... 32 AJ 6.4 1.8 0.5 56 63 60.5 31.5
TPOO7R040 40 AJ 6.4 1.2 0.5 72 79 76.5 39.5
TPOO7R050... 50 AJ 6.4 0.9 0.5 92 99 96.5 49.5
E/HPOO7R012... 12.6 HJ 0.8 5 0.5 17 24 - 9.6
E/HPOO7RO016... 16.6 HJ 0.8 3 0.5 25 32 - 13.6
EPO07RO018... 18.6 HJ 0.8 2.5 0.5 29 36 - 15.6
E/HPOO07R020... 20.6 HJ 0.8 2.1 0.5 33 40 - 17.6
EPO07R022... 22,6 HJ 0.8 1.9 0.5 37 44 - 19.6
E/HPOO07R025... 25.6 HJ 0.8 1.6 0.5 43 50 - 22,6
EPO07R028... 28.6 HJ 0.8 1.3 0.5 49 56 - 25.6
TPOO7R032... 32.6 HJ 0.8 1.1 0.5 57 64 - 20.6
TPOO7R040 40.6 HJ 0.8 0.8 0.5 73 80 - 37.6
TPOO7R050... 50.6 HJ 0.8 0.6 0.5 93 100 - 47.6
EPO11R012... 12 MJ, MS, AJ 10.6 6 0.5 15 23 21 1.5
EPO11RO16... 16 MJ, MS, AJ 10.6 5 0.5 20 31 29 15.5
EPO11R018... 18 MJ, MS, AJ 10.6 4 0.5 26 35 33 17.5
E/HPO11R020... 20 MJ, MS, AJ 10.6 3 0.5 28 39 37 19.5
EPO11R022... 22 MJ, MS, AJ 10.6 2.5 0.5 31 43 4 21.5

D068 www.tungaloy.com




(fa
E
E
S
3
3
e

Tool-g Chipbreaker Ma())(f. gl?tpth raw\ap)i(r"lg pIuMnag)E;‘lg ma?:nr:?r;ing Max. machining M?in.d(;tl:_titr:ng
angle depth enlarging

Designation m ap e° A oD oD2 oD3* ae
E/HPO11R025... 25 MJ, MS, AJ 10.6 2 0.5 38 49 47 24.5
EPO11R028... 28 MJ, MS, AJ 10.6 15 0.5 42 53 51 275
EPO11R030... 30 MJ, MS, AJ 10.6 1.5 0.5 48 55 53 29.5
E/HPO11R032... 32 MJ, MS, AJ 10.6 1.5 0.5 52 59 57 31.5
EPO11R035... 35 MJ, MS, AJ 10.6 1 0.5 56 67 65 34.5
E/TPO11R040... 40 MJ, MS, AJ 10.6 1 0.5 68 79 77 39.5
TPO11R050... 50 MJ, MS, AJ 10.6 0.7 0.5 68 99 97 49.5
TPO11R063... 63 MJ, MS, AJ 10.6 0.5 0.5 114 125 123 62.5
TPO11R080... 80 MJ, MS, AJ 10.6 0.4 0.5 148 159 157 79.5
TPO11R100... 100 MJ, MS, AJ 10.6 0.3 0.5 188 199 197 99.5
EPO18R025... 25 MJ, AJ 16.7 6 1 32 48 44 24
EPO18R028... 28 MJ, AJ 16.7 4.5 1 38 54 50 27
EPO18R030... 30 MJ, AJ 16.7 4 1 42 58 54 29
EPO18R032... 32 MJ, AJ 16.7 3.5 1 46 62 58 31
EPO18R035... 35 MJ, AJ 16.7 3 1 52 68 64 34
E/TPO18R040... 40 MJ, AJ 16.7 25 1 62 78 74 39
E/TPO18R050... 50 MJ, AJ 16.7 1.9 1 82 98 94 49
E/TPO18R063 63 MJ, AJ 16.7 14 1 108 124 120 62
TPO18R080... 80 MJ, AJ 16.7 1 1 142 158 154 79
TPO18R100... 100 MJ, AJ 16.7 0.8 1 182 198 194 99
TPO18R125... 125 MJ, AJ 16.7 0.6 1 232 248 244 124
TPO18R160... 160 MJ, AJ 16.7 0.4 1 302 318 314 159

*Flat bottom hole
Note: Corner rg for dimensions of eD1, eD2, and @D3: re = 0.4 for EPO07 / EPO11 and re = 0.8 for EPO18.
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TUNGQUAD

TPDO5
Highly dense square shoulder mills with small SDMT/SDHTO05 inserts

AR.=+5° RR.=-7°~ +12°

ety

Right hand (R) shown.

Designation Max. ap m z oDb Lf od 4 a b Kg Air hole Insert
TPD05R032M16.0E06 4 32 6 30 32 16 20 8.4 5.6 0.1 with SD*T0502...
TPD05R040M22.0E08 4 40 8 38 40 22 22 10.4 6.3 0.2 with SD*T0502...
SPARE PARTS & “‘@ /

TPD05R032M16.0E06 CSPB-2L043 CMB8X30H IP-6DB
TPD05R040M22.0E08 CSPB-2L043 CM10X30H IP-6DB

EPDO5
Highly dense square shoulder endmills with small SDMT/SDHTOS5 inserts

AR.=+5° RR.=-7°~ +12°

| . (@
3 o T T T T Ty s 3 7777777777 — i
b i / ° =8 Q / ”” R .
= ,

‘ F s Lf 9
A 90 S : )
‘r L Fig.1 Fig.2
Right hand (R) shown.
Designation Max. ap m z oDs s Lt L Kg Air hole Shank Insert Shank type
EPD05R012M12.0-02 4 12 2 12 62 18 80 0.1 with Straight  SD*T0502... Fig.1
EPDO05R016M16.0-03 4 16 3 16 90 20 110 0.2 with Straight  SD*T0502... Fig.1
EPDO05R020M20.0W04 4 20 4 20 80 25 105 0.2 with Weldon SD*T0502... Fig.2
EPD05R025M20.0W05 4 25 5 20 90 25 115 0.3 with Weldon SD*T0502... Fig.2
EPD05R032M25.0W06 4 32 6 25 98 32 130 0.5 with Weldon SD*T0502... Fig.2
EPDO05R040M32.0W08 4 40 8 32 100 40 140 0.8 with Weldon SD*T0502... Fig.2

SPARE PARTS & /

Designation Clamping screw Wrench
EPDOS5... CSPB-2L043 IP-6DB
ELDO5

Highly dense square shoulder endmills for roughing with small SDMT/SDHTO05 inserts

AR.=+5° RR.=-3°

; - el
O [ o
Q Q
Q Q J
_Y
Designation Max. ap m Z eff z oDs Os Lt L Kg Air hole Insert
ELDO5R020M20.0W02 20.3 20 2 10 20 53 32 85 0.2 with SD*T0502...
ELD0O5R025M25.0W03 24.2 25 3 18 25 59 36 95 0.3 with SD*T0502...
SPARE PARTS & /
Designation Clamping screw Wrench
ELDO5... CSPB-2L043 IP-6DB

Reference pages
Inserts — D071, Standard cutting conditions — D071 - D072
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Il INSERT
SDMT05-MJ SDHTO05-AJ

*
M Stainless * | ¥ "‘.
- Cast iron * L
- Non-ferrous * 87
- Superalloys * % : First choice =
H Hard materials < : Second choice S
Coated | oo >
coate g
Designation re Max.o @ | T | ed 3
ap |~ ~ - <
T T T (7]
< < -
SDMT050204PN-MJ 0.4 4 @ @ 2.38 | 5.09
SDHT050204FN-AJ 0.4 4 ) 2.39 | 5.09
@: Line up
Il STANDARD CUTTING CONDITIONS
H Bore, shank type TPD0O5/EPDO05
. : Brinell hardness Cutting speed Feed per tooth
1SO Workpiece material HB Grade Ve (m/min) fz (mm/t)
Low carbon steels
CA5E4, etc. ~ 200 AH725 230 - 320 0.04 - 0.1
High carbon steels
. C45, etc. 200 ~ 300 AH725 150 - 230 0.04-0.1
Alloyed steels
42CrMod, etc. 150 ~ 300 AH725 150 - 230 0.04 - 01
Tool steels
X153CrMoV12, etc. ~ 300 AH725 110 - 130 0.03 - 0.09
Stainless steels
M XECINIT5-0. ot6. = AH140 100 - 200 0.03-0.09
Grey cast irons
. 250, etc. 150 ~ 250 AH725 200 - 300 0.05 - 0.12
Ductile cast irons
450-10S, etc. 150 ~ 250 AH725 160 - 240 0.05-0.12
Aluminium alloys
Si < 13% - TH10 350 - 500 0.05-0.15
. Aluminium alloys
Si>13% - TH10 100 - 200 0.05-0.15
Titanium alloys
Ti-GAI-4V, etc, - AH725 30 - 60 0.03 - 0.09
- Heat-resistant alloys _ AHT725 10 - 40 0.03 - 0.07

Inconel 718, etc.

* For deep and wide cutting, set the Vc and fz to the lower recommended limits and check the vibration and spindle load of the machine.
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Il STANDARD CUTTING CONDITIONS
H Roughing type ELD05

Brinell hardness

1SO Workpiece material HB
Low carbon steels
C15E4, etc. =AY
High ci%bc;rgcsteels 200 ~ 300
Alloyed steels
42CrMo4, etc. 150 ~ 300
Tool steels
X153CrMoV12, etc. =S
Stainless steels _
X5CrNi18-9, etc.
Gregs%asett(i:r.ons 150 ~ 250
Ductile cast irons 150 ~ 250

450-10S, etc.

Aluminium alloys
Si < 13%

Aluminium alloys
Si= 13%

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

Heat-resistant alloys
Inconel 718, etc.

D072 www.tungaloy.com

Grade

AH725

AHT725

AHT725

AHT725

AH140

AHT725

AH725

TH10

TH10

AH725

AHT725

Cutting speed
Ve (m/min)

100 - 250

100 - 200

100 - 200

100 - 130

100 - 150

100 - 250

80 - 200

200 - 500

100 - 200

30-60

10-40

Feed per tooth
fz (mm/t)

0.04 - 0.1

0.04 - 01

0.04 - 01

0.03 - 0.09

0.03 - 0.09

0.05 - 0.12

0.05-0.12

0.05-0.15

0.05-0.15

0.03 - 0.09

0.08 - 0.07
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AN
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TUNGMILL

TPW13
Square shoulder mills with screw clamped SWMT/SWGT13 inserts

AR.=+115°R.R. =-13°~-10.5°

G

. L eDc 4" 90° Flg.2 Right hand (R) shown.
Designation Max. ap m z Lf od 4 a b Kg Airhole Insert Style
TPW13R050M22.0E04 10 50 4 40 22 20 10.4 6.3 0.3 with SW*T1304... 1
TPW13R050M22.0E05 10 50 5 40 22 20 10.4 6.3 0.3 with SW*T1304... 1
TPW13R063M22.0E05 10 63 5 40 22 20 10.4 6.3 0.4 with SW*T1304... 1
TPW13R063M22.0E06 10 63 6 40 22 20 10.4 6.3 0.4 with SW*T1304... 1
TPW13R080M27.0E06 10 80 6 50 27 22 12.4 7 0.8 with SW*T1304... 1
TPW13R080M27.0E08 10 80 8 50 27 22 12.4 7 0.8 with SW*T1304... 1
TPW13R100M32.0E07 10 100 7 50 32 28.5 14.4 8 1.2 with SW*T1304... 1
TPW13R100M32.0E10 10 100 10 50 32 28.5 14.4 8 1.2 with SW*T1304... 1
TPW13R125M40.0E08 10 125 8 63 40 32 16.4 9 2.4 with SW*T1304... 1
TPW13R125M40.0E12 10 125 12 63 40 32 16.4 9 2.5 with SW*T1304... 1
SPARE PARTS & f @ @ & / (
Designation a ilsrrgv'?’ing Lubricant (2)Shim screw Center bolt Wrench for () Wrench for @
TPW13R050, 063... CSPB-3.5 M-1000 DTS5-3.5S8S - CM10X30H FSSP1102 IP-15D P-3.5
TPW13R080M... CSPB-3.5 M-1000 DTS5-3.5SS - CM12X30H FSSP1102 IP-15D P-3.5
TPW13R100M... CSPB-3.5 M-1000 DTS5-3.5SS TMBA-M16H - FSSP1102 IP-15D P-3.5
TPW13R125M... CSPB-3.5 M-1000 DTS5-3.58S  TMBA-M20H - FSSP1102 IP-15D P-3.5

Reference pages

Inserts — D076, Standard cutting conditions — D077
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EPW13
Square shoulder endmills with screw clamped SWMT/SWGT13 inserts

AR.=+115°R.R. =-13°~-10.5°

Y 0 Sl | &
Q Z 18
Q P
()
/ =
Right hand (R) shown.
(o))
Designation Max. ap m z oDs s Lf L Kg Air hole Insert é
EPW13R032M32.0-02 10 32 2 32 80 35 115 0.6 with SW*T1304... S
EPW13R040M32.0-03 10 40 3 32 80 35 115 0.7 with SW*T1304... ‘q-,
EPW13R050M32.0-03 10 50 3 32 80 40 120 0.9 with SW*T1304... ke
EPW13R050M32.0-04 10 50 4 32 80 40 120 0.9 with SW*T1304... 3
EPW13R063M32.0-04 10 63 4 32 80 40 120 1 with SW*T1304... ('[c)
EPW13R063M32.0-05 10 63 5 32 80 40 120 1 with SW*T1304...
EPW13R080M32.0-04 10 80 4 32 80 40 120 1.3 with SW*T1304...
EPW13R080M32.0-06 10 80 6 32 80 40 120 0.8 with SW*T1304...
SPARE PARTS & f @ ) / (
Designation (DClamping screw Lubricant 2)Shim screw (3)Shim Wrench for (1D Wrench for (2)
EPW13R032, 040... CSPB-3.5 M-1000 - - IP-15D -
EPW13R050 - 080... CSPB-3.5 M-1000 DTS5-3.58S FSSP1102 IP-15D P-3.5

Reference pages
Inserts — D076, Standard cutting conditions — D077
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I INSERT

SWGT1304-MJ SWMT1304-MJ
A & l A I T
Y ¥
i 17° 17°
8 2 E 8
7] SWMT1304-ML SWMT1304-MS
=
(@)
£
s
S
()
S
>
(]
<
n
SWGT1304-AJ
A o T
- Vi a
@ °
17°
. 8 2
Bl steel * | e ¥ ¥
M Stainless bAdh 9b '
Cast iron PAe *
Non-ferrous * *
- Superalloys % : First choice
- Hard materials 5% : Second choice
Coated Cermet | (o0,
o
Designation re MaXlo o owwoolg |4 A|led| T |bs
PIETT-S23E |8
IS <ICERalz |x
SWGT1304PDPR-MJ 0.8 10 |@ ) 13.6 | 13.6 5 1.4
SWMT1304PDPR-MJ 0.8 107 o0 060 o ) 13.6 | 13.6 5 1.4
SWMT1304PDER-ML 08| 10 @ @ 136 | 136 | 5 1.4
SWMT1304PDPR-MS 0.8 10 B ) 13.6 | 13.6 5 1.4
SWGT1304PDFR-AJ 0 10 ) ) 13.6 | 13.6 5 1.6
@®: Line up
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I STANDARD CUTTING CONDITIONS TPW / EPW13 TYPE

Workpiece

1ISO X
material

Mild steels
Low carbon steels
< 180HB

Carbon steels
Alloy steels
< 300HB

Die steels
< 30HRC

Stainless
steels
< 50HB

Grey cast irons
Ductile cast irons

Aluminium alloys
Si<13 %

Aluminium alloys
Si=13 %

Notes:

Copper alloys

@® When machining at large depth of cut or large cutting width, Vc and fz should be reduced.
@ As a rule, dry machining (including air blow) is recommended. But, for excessive chip
welding, such as when machining stainless steels, use a water soluble cutting fluid. In this

Recommended Cutting speed

Roughing (Depth of cut: ap = 1.0 mm)
Feed per tooth: fz (mm/t)

Light cutting to finishing (Depth of cut: ap 2 1.0 mm)
Feed per tooth: fz (mm/t)

insert grade Ve (m/min)
AH120
(First choice) e VS
L 3130 ) 150 - 300
(Priority on wear resistance)
AH130 / AH140 80 - 180
(Priority on impact resistance)
NS740
(Priority on surface finish) 100 -300
AH120
(First choice) ey
L 3130 ) 150 - 280
(Priority on wear resistance)
AH130 / AH140
(Priority on impact resistance) SRl
NS740
(Priority on surface finish) 100 -230
AH120
(First choice) 100 - 180
L 3130 ) 100 - 180
(Priority on wear resistance)
AH130/ AH140
(First choice) S
- AH120 ) 150 - 250
(Priority on wear resistance)
T1215
(First choice) 100 -250
- /_.\H120 ) 100 - 250
(Priority on impact resistance)
DS1100 / KS05F
(First choice) 300 - 1000
DS1100 / KSO5F
(First choice) ElU ot
DS1100 / KSO05F 200 - 500

(First choice)

case, use AH140 and set the cutting speed to Vc < 100 m/min.

MJ ML MS AJ

0.05-0.25 0.05-0.2 = =

0.05-0.25 - - -

0.05-0.25 =

0.05-0.2 =

0.05-0.15 - - -

0.05-0.2 0.056-0.15 = =

0.05-0.2 - - -

0.05-0.2 = = =

0.05-0.15 - - -

0.05-0.15 0.05-0.12 = =

0.05-0.15 - - -

0.05-0.2 o 0.05-0.18 o

0.05-0.2 0.05-0.15

0.05-0.2 = = =

0.05-0.2 0.05-0.15

0.05-0.2

0.05-0.2

0.05-0.2

MJ ML MS AJ

0.05-0.2 0.05-0.18 = =

0.05-0.2 - - -

0.05-0.2 = 0.05-0.18 =

0.05-0.12 - - -

0.05-0.18 0.05-0.12 = =

0.05-0.18 - - -

0.05-0.18 = = =

0.05-0.12 - - -

0.05-0.12 0.05-0.1 = =

0.05-0.12 - - -

0.05-0.18 o

0.05-0.15 o

0.05-0.18 0.05-0.12 - -

0.05-0.18 = = =

0.05-0.18 0.05-0.12 - -

0.05-0.2

0.05-0.2

0.05-0.2

@® When machining mild steel, carbon steel or alloy steel in wet conditions the T3130 is

recommended. In this case, Vc and fz should be reduced.
@ TPW13 type can not be used for ramping, plunging and drilling.
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Face mill arbors with center through-coolant hole

3 holes equally

Z=?  Cutter diameter 50/63 | 80 100 125 160
oD (mm)
Nominal diameter
od (mm) 22 25.4 31.75 3841 50.8
Arbor type FMH22 | FMH25.4 |[FMH31.75| FMH38.1 | FMH50.8
Y
L Notes on arbors: when using TAW13 or TPW13 type, use through center air.

Nominal diameter

od (mm) 16 22 25.4 31.75 38.1 50.8

Applicable arbor SMA FMC FMA FMA

types SMi | smi | FMC | smB | TMA | FMA

Through hole diameter | 4 g | 5.8 | 6~9 |10~13|10~15|10~15

od1 (mm)

H Cautionary notes in use

When using the TAW13 or TPW13 type with through center air (coolant or
mist), the correct arbor must be used with through center air supplying.

@ In slotting or pocketing, when chips are likely to remain in the foreign matter from the insert, insert pocket and cutter body by
cutting zone, internal air supplying or air blow is recommended to  using an air blast or cloth.

prevent chip recutting. ® The inserts should be clamped by using the wrench supplied
@ Use of inserts other than those specified, can result in poor with the TAC Mill.

cutting and cause damage to the cutter body. Therefore, specified @ After a long period of use, the clamping screws and wrench may

inserts from the Tungaloy catalogue must be used.

@ Before changing or indexing the inserts, remove chips or other as soon as possible.

D078 www.tungaloy.com

become deformed or damaged. These elements must be replaced
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TPQ11,18
Square shoulder mills with LQMU type double sided tough inserts with 4 edges

A.R.=+4° ~ +5° R.R. = +13° ~ +15°
Db
-— - - od ala ‘htad
Q ey A
. 8

ap
Lf

eDc 90° Right hand (R) shown.

Designation Max. ap m z oDb Lf od 4 a b Kg Air hole Insert
TPQ11R040M16.0E04 9 40 4 35 40 16 20 8.4 5.6 0.2 with LQMU1107...
TPQ11R050M22.0E06 9 50 6 41 40 22 20 10.4 6.3 0.4 with LQMU1107...
TPQ11R063M22.0E07 9 63 7 47 40 22 20 10.4 6.3 0.5 with LQMU1107...
TPQ11R080M27.0E10 9 80 10 58 50 27 26 12.4 7 1 with LQMU1107...
TPQ11R100M32.0E12 9 100 12 66 50 32 32 14.4 8 1.6 with LQMU1107...
TPQ18R050M22.0E03 14 50 3 47 40 22 20 10.4 6.3 0.4 with LQMU1808...
TPQ18R063M27.0E04 16 63 4 58 50 27 26 12.4 7 0.5 with LQMU1808...
TPQ18R080M27.0E05 16 80 5 58 50 27 26 12.4 7 0.9 with LQMU1808...
TPQ18R100M32.0E06 16 100 6 66 50 32 32 14.4 8 1.4 with LQMU1808...
TPQ18R125M40.0E08 16 125 8 82 63 40 38 16.4 9 2.9 with LQMU1808...
TPQ18R160M40.0E09 16 160 9 100 63 40 38 16.4 9 4.1 without LQMU1808...
SPARE PARTS @ / , / &

Designation Clamping screw Grip Grip 1 Torx bit Center bolt
TPQ11R040M16.0E04 CSTB-3.5L115 SW6-SD = BLDT10/S7 CMB8x30H
TPQ11R050M22.0E06 CSTB-3.5L115 SW6-SD = BLDT10/S7 CM10x30H
TPQ11R063M22.0E07 CSTB-3.5L115 SW6-SD - BLDT10/S7 CM10x30H
TPQ11R080M27.0E10 CSTB-3.5L115 SW6-SD - BLDT10/S7 CM12x30H
TPQ11R100M32.0E12 CSTB-3.5L115 SW6-SD = BLDT10/S7 TMBA-M16H
TPQ18R050M22.0E03 SR14-591 = H-TB BT20M CM10x30H
TPQ18R063M27.0E04 SR14-591 - H-TB BT20M CM12x30H
TPQ18R080M27.0E05 SR14-591 - H-TB BT20M CM12x30H
TPQ18R100M32.0E06 SR14-591 = H-TB BT20M TMBA-M16H
TPQ18R125M40.0E08 SR14-591 = H-TB BT20M TMBA-M20H
TPQ18R160M40.0E09 SR14-591 - H-TB BT20M -

Reference pages
Inserts — D081, Standard cutting conditions — D082
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DOREC

EPQ11,18
Square shoulder endmills with LQMU type double sided tough inserts with 4 edges

A.R. = +4° ~ +5° R.R. = +13° ~ +15°

‘htad

JBE=< p
= e

a
V ST Lf 2s Vla
L Fig.1 Fig.2
) 9 Right hand (R) shown. %
Designation Max. apm z oDs os Lt L Kg Air hole Insert Shank style é
EPQ11R025M25.0-02 9 25 2 25 70 30 100 0.3 with LQMU1107... Fig.1 s
EPQ11R032M32.0-03 9 32 3 32 80 35 115 0.7 with LQMU1107... Fig.1 ‘q-,
EPQ11R040M32.0-04 9 40 4 32 80 85 115 0.8 with LQMU1107... Fig.1 g
EPQ11R050M32.0-05 9 50 5 32 80 40 120 0.9 with LQMU1107... Fig.1 (e}
EPQ11R063M32.0-06 9 63 6 32 80 40 120 1.1 with LQMU1107... Fig.1 ('/:)
EPQ11R080M32.0-07 9 80 7 32 80 40 120 1.4 with LQMU1107... Fig.1
EPQ18R040M32.0W03 14 40 8 32 75 35 110 0.7 with LQMU1808... Fig.2
EPQ18R050M32.0W04 14 50 4 32 75 40 115 0.9 with LQMU1808... Fig.2
SPARE PARTS & V4 V 4 / /
Designation Clamping screw Grip Grip 1 Torx bit Wrench
EPQ11... CSTB-3.5L115 SW6-SD - BLDT10/S7 T-10D
EPQ18... SR14-591 - H-TB BT20M T-20D
B INSERT
LQMU11/18-MJ
B
|
<
> e
- Steel PAe *
M Stainless ¥* |3
- Cast iron D ¢ S
- Non-ferrous
- Superalloys * *  : First choice
H Hard materials Y% : Second choice
Coated
Designation re Max.|o o Al T | B
ap [~ = ~
I T T
<< <
LQMU110704PNER-MJ 0.4 9 e @ @ 11 8.3 9
LQMU110708PNER-MJ 0.8 9 e @ @ 11 8.3 9
LQMU110716PNER-MJ 1.6 9 e @ @ 11 8.3 9
LQMU110720PNER-MJ 2 9 |@ 11 8.3 9
LQMU180804PNER-MJ 0.4 16 @ @ @ 17.5 | 109 | 11.5
LQMU180808PNER-MJ 0.8 16 @ @ @ 17.5 | 109 | 115
LQMU180816PNER-MJ 1.6 16 @ @ @ 17.5 1 109 | 11.5
LQMU180824PNER-MJ 24 16 @ @ @ 17.5 | 109 | 11.5

@: Line up

Reference pages

Standard cutting conditions — D082
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Il STANDARD CUTTING CONDITIONS

1ISO Workpiece material Harﬂ;ess
Low carbon steel
C15E, etc. - 200
High carbon steel
C45, C55, etc. 200 - 300
Alloy steel
42CrMo4, etc. 150 - 300
Tool steel
X153CrMoV12, etc. - 300
M Stainless steel .
X5CrNi18-9, etc.
e 150 - 250
Ductile cast iron
450-10S, etc. 150 - 250
Superalloys )
Inconel 718, Ti-6Al-4V, etc.

- To remove excessive chip accumulation use an air blast.
- When cutting an interrupted surface or a casted skin, the feed per tooth (fz) should
be reduced to the lower recommended value shown in the above table.

D082 www.tungaloy.com

Grade

AHT725

AHT725

AHT725

AHT725

AH140

AH120

AH120

AH725

Cutting speed
Vc (m/min)

100 - 250

100 - 230

100 - 230

100 - 180

90 - 180

140 - 250

110 - 200

20 -50

Feed per tooth
fz (mm/t)

0.1-0.25

01-0.2

0.1-0.2

01-0.2

0.1-0.25

0.1-0.25

0.1-0.25

0.08 -0.2

- Cutting conditions are limited by machine power, work piece rigidity and spindle
output. When the cutting width, depth or over hang length is large, set Vc and fz to
the lower recommended values and check the machine power and vibration.




TECMILL

TPM11,16

Square shoulder mills with LMMU type tangential clamped insert with 4 edges

A.R.=+5° ~ +6° R.R. = +9° ~ +13°
bt

(A0

Right hand (R) shown.

r — <y QDb
- 9 .l
. 8 H" = B
- (T[T ISy
{ Ui
k oy~
! , © '
oDc | Moo
Designation Max. ap z oDb Lf od 4 a b Kg
TPM11R050M22.0E05 9.7 50 5 41 40 22 20 10.4 6.3 0.3
TPM11R063M22.0E06 9.7 63 6 41 40 22 20 10.4 6.3 0.5
TPM11R080M27.0E07 9.7 80 7 50 50 27 22 12.4 7 1
TPM11R080M27.0E09 9.7 80 9 50 50 27 22 12.4 7 1
TPM11R100M32.0E08 9.7 100 8 60 50 32 28.5 14.4 8 1.4
TPM11R100M32.0E11 9.7 100 11 60 50 32 28.5 14.4 8 15
TPM16R080M27.0E05 15.1 80 5 50 50 27 22 12.4 7 1
TPM16R100M32.0E06 15.1 100 6 60 50 32 28.5 14.4 8 1.5
TPM16R125M40.0E07 15.1 125 7 71 63 40 32 16.4 9 2.7
— SPARE PARTS 7 & /
£ . Designation (DClamping screw
(B | » TPM11R050, 063... CSTB-3.5L110 H-TB -
/[J’..,: .ﬁ TPM11R080M... CSTB-3.5L110 H-TB -
®\,/$— . | ] TPM11R100M... CSTB-3.5L110 H-TB TMBA-M16H
‘/*'? J TPM16R080M27.0E05 CSTB-5L159 H-TB =
'/'/ TPM16R100M32.0E06 CSTB-5L159 H-TB TMBA-M16H
TPM16R125M40.0E07 CSTB-5L159 H-TB TMBA-M20H

TECMILL

TLM11

Air hole Insert
with LMMU1107...
with LMMU1107...
with LMMU1107...
with LMMU1107...
with LMMU1107...
with LMMU1107...
with LMMU1609...
with LMMU1609...
with LMMU1609...
Center bolt 1 Torx bit

CM10X30H BT15S
CM12X30H BT15S
- BT15S
CM12X30H BT20S
= BT20S
- BT20S

Square shoulder mills for roughing with LMMU type tangential clamped insert with 4 edges

= a - QDdb .
9]
| E a9
T U
w{l :
o T
e y
= oLC UQOO
Designation Max. ap Z eff z oDb Lf od 4 a b
TLM11R050M22.0E03 58.5 50 3 21 47 70 22 20 10.4 6.3
TLM11R063M27.0E04 66.9 63 4 32 59 80 27 22 124 7
& yd
SPARE PARTS @ / S
Designation Clamping screw Grip Center bolt Torx bit
TLM11R050M22.0E03 SM35-114-HO H-TB SD06-A3 BT15S
TLM11R063M27.0E04 SM35-114-HO H-TB SD08-98 BT15S

Reference pages

Inserts — D084, Standard cutting conditions — D085

A.R.=+5°~ +6° R.R. = +9° ~ +13°
b4
G
@

Kg Air hole Insert
0.8 with LMMU1107...
1.4 with LMMU1107...
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TECMILL

EPM11
Square shoulder endmills with LMMU type tangential clamped insert with 4 edges

A.R.=+5°~+6° R.R. = +9° ~ +13°

bt
O
3 &7 ®
90°
Right hand (R) shown.
Designation Max. ap m z oDs s Lf L Kg Air hole Insert
EPM11R032M32.0-03 9.7 32 3 32 80 35 115 0.6 with LMMU1107...
EPM11R040M32.0-04 9.7 40 4 32 80 35 115 0.7 with LMMU1107...
EPM11R050M32.0-04 9.7 50 4 32 80 40 120 0.9 with LMMU1107...
EPM11R063M32.0-06 9.7 63 6 32 80 40 120 1.2 with LMMU1107...
EPM11R080M32.0-07 9.7 80 7 32 80 40 120 1.6 with LMMU1107...
SPARE PARTS @ /
Designation Clamping screw Wrench
EPM11... CSTB-3.5L110 T-15DB
B INSERT
LMMU11/16-MJ
A T
| Y
- m
Bl steel D d e
M Stainless ¥* | Y%
Cast iron * PAdPAd
= Non-ferrous
['S| superalloys |k * : First choice
H Hard materials ¢ : Second choice
Coated
Designation re N‘I,fx' Q28 we Al B | T
I I I+~
<A< <+ -
LMMU110708PNER-MJ 08197 |©o® ® @ @ 11.7 | 105 | 7.1
LMMU110716PNER-MJ 16 |97 o © @ @ @ 11.5 | 105 | 7.1
LMMU110724PNER-MJ 24 197 o ® @ @ @ 11.3 | 105 | 7.1
LMMU110732PNER-MJ 32 |97 o @ @ @ @O 111 | 105 | 7.1
LMMU160908PNER-MJ 08 151 | @ @ @ @ 173 | 16 | 9.5
LMMU160916PNER-MJ 16 (151 | @ © @ @ @ 171 | 16 | 9.5
LMMU160924PNER-MJ 24 |151 |@ @ @ @® 16.9 | 16 | 9.5
LMMU160932PNER-MJ 32 |151 @ @ @ @ 16.8 | 16 | 9.5

@®: Line up

Reference pages

Standard cutting conditions — D085
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I STANDARD CUTTING CONDITIONS
TPM11, 16 / EPM11

ISO . . Brinell hardness I Cutting sp_eed Feed per tooth
Workpiece materials HB Priority Grade Ve (m/min) fz (mm/t)
-200 First choice AH725 100 - 250 0.12-0.3
Low carbon steels
C15E4 etc - 200 For impact resistance AH140 80 - 180 0.12-0.3
-200 For wear resistance T3130 120 - 250 0.12-0.3
200 - 300 Bt clafsn AH725 100 - 230 0.12-0.25
High gir:"? BICELR 200 - 300 For impact resistance AH140 80 - 180 012-0.25
elc.
. 200 - 300 For wear resistance T3130 120 - 250 0.12-0.25 [
150 - 300 First choice AH725 100 - 230 0.12-0.25
Alloyed steels
42CrMo4 etc. 150 - 300 For impact resistance AH140 80 - 150 0.12-0.25
150 - 300 For wear resistance T3130 120 - 250 0.12-0.25
- 300 First choice AH725 100 - 180 0.12-0.25
Tool steels
X40CrMoV5-1 etc. - 300 For impact resistance AH140 80 - 120 0.12-0.25
- 300 For wear resistance T3130 100 - 180 0.12-0.25
Stainless steels
- i i AH140 90 - 180 0.12-0.3
M X5CrNi18-9 etc. First choice
Grey cast irons 150 - 250 First choice AH120 140 - 250 0.12-0.3
. 250 etc. 150 - 250 For wear resistance T1115 140 - 250 0.12-0.3
Ductile cast irons 150 - 250 First choice AH120 110 - 200 012-0.3
450-10S etc. 150 - 250 For wear resistance T1115 110 - 200 0.12-0.3
Heat-resisting alloy o - T 20- 50 01-02
s Inconel 718 / Ti-6AI-4V etc. - ISt Gineiee - 1-0.
- To remove excessive chip accumulation use an air blast. - Cutting conditions are limited by machine power, work piece rigidity
- When cutting an interrupted surface or a casting skin, the feed (fz) and spindle output. When the cutting width, depth or overhang
should be reduced to the lower recommended value shown in the length is large, set Vc and fz to the lower recommended values and
above table. check the machine power and vibration.

TLM11
. . Brinell hardness . Cutting speed Feed per tooth
Workpiece materials Priorit Grade .
ISO P HB y Vc (m/min) fz (mm/t)
- 200 First choice AH725 100 - 250 0.10-0.23
Low carbon steels 200 i i AH140 80 - 180 0.10-0.23
C15E4 etc. o For impact resistance - 10-0.
-200 For wear resistance T3130 100 - 250 0.10-0.23
200 - 300 First choice AH725 100 - 200 0.08 - 0.21
High carbon steels
C45 etc. 200 - 300 For impact resistance AH140 80 - 150 0.08 - 0.21
200 - 300 For wear resistance T3130 100 - 200 0.08 - 0.21
. 150 - 300 First choice AH725 100 - 200 0.08 - 0.21
Alloyed steels
42CrMo4 etc. 150 - 300 For impact resistance AH140 80 - 150 0.08 - 0.21
150 - 300 For wear resistance T3130 100 - 200 0.08 - 0.21
- 300 First choice AH725 100 - 150 0.08 - 0.21
Tool steels
X40CrMoV/5-1 etc. = For impact resistance AH140 80 - 120 0.08 - 0.21
- 300 For wear resistance T3130 100 - 150 0.08 - 0.21
Stainless steels . .
M X5CINHE.0 oo, - First choice AH140 90 - 150 0.08 - 0.21
Grey cast irons 150 - 250 First choice AH120 100 - 250 0.10-0.25
. 250iete. 150 - 250 For wear resistance T1115 100 - 250 010-0.25
Ductile cast irons 150 - 250 First choice AH120 100 - 250 0.10-0.25
LR e 150 - 250 For wear resistance T1115 100 - 250 0.10-0.25
Heat-resisting alloy . .
S Inconel 718 / TLBALAY efo. - First choice AH725 20 - 50 0.06 - 0.15
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TUNG-ALUMILL

TPV16
90° shoulder milling shellmills with screw clamped XVCT16 inserts for aluminum machining

P, =
| ?J v ‘ ﬂi&%
a ﬂm Nki‘:‘ Rﬁﬁ VL

oDc 90
. . . Max. RPM
Designation ﬂ z oDb od 4 Lt b a Kg Air hole (min1) Insert
min
TPV16R040M16.0E03 40 8} 38 16 20 50 5.6 8.4 0.23 with 30,000 XVCT1605...
TPV16R050M22.0E04 50 4 45 22 22 50 6.3 10.4 0.33 with 27,000 XVCT1605...
TPV16R063M22.0E05 63 5 47 22 22 50 6.3 10.4 0.54 with 24,000 XVCT1605...
TPV16R080M27.0E05 80 5 58 27 28 50 7 12.4 0.86 with 21,000 XVCT1605...
TPV16R100M32.0E06 100 6 66 32 26 63 8 14.4 1.55 with 19,000 XVCT1605...
TPV16R125M40.0E07 125 7 85 40 32 63 9 16.4 2.53 with 17,000 XVCT1605...
SPARE PARTS & , @ /
Designation Clamping screw Grip Center bolt Torx bit
TPV16R040M16.0E03 TS40093I/HG H-TBS SHM8X1.25X35-C BT15S
TPV16R050 - 063... TS40093I/HG H-TBS SHM10X1.5X30-C BT15S
TPV16R080M27.0E05 TS40093I/HG H-TBS LHM12X1.75X30-C BT15S
TPV16R100M32.0E06 TS40093I/HG H-TBS SHM16X2X35-C BT15S
TPV16R125M40.0E07 TS40093I/HG H-TBS SHM20X2.5X40-C BT15S
TUNG-ALUMILL
EPV16

90° endmills with screw clamped XVCT16 inserts for aluminum machining

"4 - ra—

Designation ﬂ z oDs Os Lt L Kg Air hole M?:i:_:';M Insert
EPV16R025M25.0-02 25 2 25 70 55 125 0.37 with 38,000 XVCT1605...
EPV16R025M25.0-02L 25 2 25 100 70 170 0.53 with 38,000 XVCT1605...
EPV16R032M32.0-02 32 2 32 100 50 150 0.77 with 34,000 XVCT1605...
EPV16R032M32.0-02L 32 2 32 120 80 200 1.03 with 34,000 XVCT1605...
EPV16R032M32.0-03 32 3 32 100 50 150 0.76 with 34,000 XVCT1605...
EPV16R032M32.0-03L 32 3 32 120 80 200 1.03 with 34,000 XVCT1605...
EPV16R040M32.0-03 40 3 32 120 50 170 0.94 with 30,000 XVCT1605...
EPV16R040M32.0-03L 40 3 32 195 55 250 1.43 with 30,000 XVCT1605...
SPARE PARTS & , /

Designation Clamping screw Grip Torx bit

EPV16R025M... TS400851/HG H-TBS BT15S
EPV16R032M... TS40093I/HG H-TBS BT15S
EPV16R040M... TS40093I/HG H-TBS BT15S

Reference pages

Inserts, Standard cutting conditions — D087
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Il INSERT
XVCT16-AJ

—
- Steel
M Stainless
- Cast iron
- Non-ferrous *
S Superalloys ¥ : First choice
H Hard materials Y¢ : Second choice
coaljc-ed
Designation re Max.| A| B | T|bs
ap (2
I
-
XVCT160504R-AJ 0.4 16 | @ 222|112 | 59 | 138
XVCT160508R-AJ 0.8 16 | @ 222 112 | 59 1
XVCT160512R-AJ 12 | 155 | @ 217 | 112 | 58 1
XVCT160516R-AJ 1.6 15 |@ 212 | 11.2 | 5.75 1
XVCT160520R-AJ 2 145 | @ 20.8 | 11.2 | 5.75 1
XVCT160530R-AJ 3 14 | @ 195 | 112 | 56 1
XVCT160532R-AJ 3.2 14 | @ 19.2 | 112 | 5.6 1
XVCT160540R-AJ 4 183 |@ 184 | 112 | 55 | 1.2
XVCT160550R-AJ 5 13 |@ 184 112 | 54 | 04
@: Line up
Il STANDARD CUTTING CONDITIONS
Workpiece material Hardness Grade Chip- Cutting sp_eed Feed per tooth
IS0 P HB breaker Ve (m/min) fz (mm/t)
60 TH10 AJ 300 - 5000 0.15-0.35
Aluminium alloy
100 TH10 AJ 200 - 2000 0.1-0.25
75 TH10 AJ 200 - 2000 0.15-0.3
Cast aluminium alloy
Si< 12%
90 TH10 AJ 200 - 1500 0.1-0.25
Cast aluminium alloy
Si > 12% 130 TH10 AJ 200 - 1000 0.07 - 0.15
. Copper alloys
Pb > 1% 110 TH10 AJ 200 - 800 0.07 - 0.15
90 TH10 AJ 300 - 1000 0.1-0.15
Copper alloys
100 TH10 AJ 300 - 800 0.1-0.15
Duroplastics, fiber plastics = TH10 AJ 100 - 500 0.1 -0.15
Hard rubber - TH10 AJ 100 - 300 0.1-0.15

Safety guidelines

1. Use only the original inserts, cutters and spare parts.

2. Insert pocket must be cleaned before clamping the insert.

3. Clamp torque of screw should be 4.5 N-m.

4. For safety reasons, use a new screw when changing the insert.

5. Maximum RPM values are determined based on the burst test. Using RPM
beyond maximum values may cause insert breakage, machine damage or
personal injury.

6. XVCT insert has sharp cutting edges. Always wear gloves for protection
from injury when handling.
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I APPLICATION RANGE

Helical interpolation Hole enlarging

Plunging and
Shoulder Ramping traversing Q ¢

milling Slotting ] ] ‘
| | \
| P |

\
\
|
Feed o! ‘ oio }
|

! o )
L e © =
=i
< L - oD, 2 as
- -
Straight ramp down Step down Helical ramp down Hole
Corner Max. depth ra'\r:%)i(ﬁg Min. plmz;hg Min.. Min. Max. Max. enlarging
radius of cut angle length depth Machining pitch/rev machining pitch/rev Max. width
Designation re ap fe° L A oD1 P oD2 P ae
EPV16R025... 25 0.4,0.8 16 22 40 4.2 291 4.4 50 13.6 22.5
EPV16R025... 25 1.2 15.5 22 40 4.2 2941 4.4 50 13.6 225
EPV16R025... 25 1.6 15 22 38 3.7 2941 4.4 50 13.2 22.5
EPV16R025... 25 2 14.5 22 38 3.7 291 4.4 50 13.2 22.5
EPV16R025... 25 3,3.2 14 21 38 2.5 291 4.2 50 12.3 22.5
EPV16R025... 25 4,5 13 18.5 40 2.3 2941 3.7 50 12.3 225
EPV16R032... 32 0.4,0.8 16 16.5 54 4 4341 8.8 64 13.6 28.8
EPV16R032... 32 1.2 15.5 16.5 54 4 4341 8.8 64 13.6 28.8
EPV16R032... 32 1.6 15 16 54 3.5 4341 8.5 64 13.2 28.8
EPV16R032... 32 2 14.5 16 54 3.5 4341 8.5 64 13.2 28.8
EPV16R032... 32 3,32 14 15 54 3 4341 7.9 64 12.3 28.8
EPV16R032... 32 4,5 13 13.5 56 2.5 431 71 64 12.3 28.8
T/EPV16R040... 40 0.4,0.8 16 11.5 79 4 59.1 10.4 80 13.6 36
T/EPV16R040... 40 1.2 15.5 11.5 79 4 591 10.4 80 13.6 36
T/EPV16R040... 40 1.6 15 1 80 3.5 59.1 9.9 80 13.2 36
T/EPV16R040... 40 2 14.5 M 80 3.5 59.1 9.9 80 13.2 36
T/EPV16R040... 40 3,3.2 14 10 82 3 59.1 9 80 12.3 36
T/EPV16R040... 40 4,5 13 8.5 90 25 591 7.6 80 12.3 36
TPV16R050... 50 0.4,0.8 16 9.5 96 4 79.1 13 100 13.6 45
TPV16R050... 50 1.2 15.5 9.5 96 4 791 13 100 13.6 45
TPV16R050... 50 1.6 15 9 98 3.5 791 12.3 100 13.2 45
TPV16R050... 50 2 14.5 9 98 3.5 791 12.3 100 13.2 45
TPV16R050... 50 3.0, 3.2 14 8 103 3 79.1 10.9 100 12.3 45
TPV16R050... 50 4,5 13 7 110 2.5 7941 9.5 100 12.3 45
TPV16R063... 63 0.4,0.8 16 7 130 4 105.1 13.6 126 13.6 56.7
TPV16R063... 63 1.2 15.5 7 130 4 1051 13.6 126 13.6 56.7
TPV16R063... 63 1.6 15 6.5 136 3.5 105.1 12.8 126 13.2 56.7
TPV16R063... 63 2 14.5 6.5 136 3.5 105.1 12.8 126 13.2 56.7
TPV16R063... 63 3:0,38:2 14 6 136 3 105.1 11.8 126 12.3 56.7
TPV16R063... 63 4,5 13 55 140 2.5 1051 10.8 126 12.3 56.7
TPV16R080... 80 0.4,0.8 16 5 183 4 139.1 13.6 160 13.6 72
TPV16R080... 80 1.2 15.5 5 183 4 139.1 13.6 160 13.6 72
TPV16R080... 80 1.6 15 4.5 197 3.5 139.1 12.4 160 13.2 72
TPV16R080... 80 2 14.5 4.5 197 3.5 139.1 12.4 160 13.2 72
TPV16R080... 80 3,3.2 14 4 207 3 1391 1 160 12.3 72
TPV16R080... 80 4,5 13 3.5 221 2.5 139.1 9.6 160 12.3 72
TPV16R100... 100 0.4,0.8 16 3.5 262 4 17941 12.9 200 13.6 90
TPV16R100... 100 1.2 15.5 3.5 262 4 17941 12.9 200 13.6 90
TPV16R100... 100 1.6 15 8 296 3.5 1791 1.1 200 13.2 90
TPV16R100... 100 2 14.5 3 296 3.5 17941 111 200 13.2 90
TPV16R100... 100 3,3.2 14 2.5 332 3 17941 9.2 200 12.3 90
TPV16R100... 100 4,5 13 2.5 309 2.5 17941 9.2 200 11.6 90
TPV16R125... 125 0.4,0.8 16 2.5 367 4 2291 121 125 13.6 112.5
TPV16R125... 125 1.2 15.5 2.5 367 4 2291 121 125 13.6 112.5
TPV16R125... 125 1.6 15 2 444 3.5 22941 9.7 125 13.2 112.5
TPV16R125... 125 2 14.5 2 444 3.5 2291 9.7 125 13.2 112.5
TPV16R125... 125 3,3.2 14 1.5 554 3 2291 7.3 125 8.7 112.5
TPV16R125... 125 4,5 13 1.5 516 2.5 22941 7.3 125 8.7 112.5
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HYBRIDTACMILL
EPH
High precision square shoulder endmills in small diameter with XHGR type insert

AR.=+14.7° ~ +19.5°, RR. = -14.9° ~ -17.8°

e =y et
1 boo Q&Y=
ST =05

oDc

LA i
: =
Right hand (R) shown.
(o))
Designation Max. ap m z oDs L L1 Insert é
EPH11R010M10.0-2 10 10 2 10 80 21 XHGR1102... E
EPH11R010M10.0-2L 10 10 2 10 100 36 XHGR1102... ‘q-,
EPH13R012M12.0-2 12 12 2 12 80 25 XHGR1302... S
EPH13R012M12.0-2L 12 12 2 12 110 43 XHGR1302... 8
EPH13R013M12.0-2 12 13 2 12 110 25 XHGR1302... ('/:)
EPH13R014M12.0-2 12 14 2 12 110 25 XHGR1302...
EPH18R016M16.0-2 16 16 2 16 100 33 XHGR18T2...
EPH18R016M16.0-2L 16 16 2 16 130 56 XHGR18T2...
EPH18R016M16.0-3 16 16 3 16 100 33 XHGR18T2...
EPH18R016M16.0-3L 16 16 3 16 130 56 XHGR18T2...
EPH18R017M16.0-3 16 17 3 16 130 33 XHGR18T2...
EPH18R018M16.0-3 16 18 3 16 130 33 XHGR18T2...
EPH18R020M20.0-3 16 20 3 20 110 41 XHGR18T2...
EPH18R020M20.0-3L 16 20 3 20 140 71 XHGR18T2...
EPH18R021M20.0-3 16 21 3 20 140 41 XHGR18T2...
EPH18R025M25.0-4 16 25 4 25 120 51 XHGR18T2...
EPH18R025M25.0-4L 16 25 4 25 160 88.5 XHGR18T2...
EPH18R026M25.0-4 16 26 4 25 160 51 XHGR18T2...
SPARE PARTS (& / %%
Designation (DClamping screw Wrench Wrench 1
ER I CSP-2L033 = IP-6F
EPH13R... CSPB-2.2SH IP-7D -
EPH18R... CSPB-2.5SH IP-7D =

(Insert pocket)

Reference pages
Inserts — D090 - D091, Standard cutting conditions — D092
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EPH with slim shank
High precision square shoulder endmills with XHGR type insert, slim shank for small lathes

AR.=+14.7°~ +19.5°, RR. = -14.9° ~ -17.8°

v
12 _
y 8 haa ot ] Vf
i & 5
4 <5 =08
Designation Max.ap m z oDs L L1 Insert
EPH11R010MO06.0-2 10 10 2 6 50 15 XHGR1102...
EPH13R012M07.0-2 12 12 2 7 50 17 XHGR1302...
EPH18R016M10.0-3 16 16 3 10 60 22 XHGR18T2...
EPH18R020M10.0-3 16 20 3 10 60 22 XHGR18T2...
SPARE PARTS (& / /A
Designation Clamping screw Wrench Wrench 1
EPH11R010M06.0-2 CSP-2L033 = IP-6F
EPH13R012M07.0-2 CSPB-2.2SH IP-7D -
EPH18R0**M10.0-3 CSPB-2.55H IP-7D -
Il INSERT
XHGR11/13/18-AJ XHGR11/13/18-MJ
b (3
ref. " ta re . ta |
Bl steel *
M Stainless *
Cast iron *
Non-ferrous *
- Superalloys % : First choice
H Hard materials ¢ : Second choice
Coated
Desi : Max.|o & ?
esignation re ap |@ & a
/)]
< 0
XHGR110202ER-MJ 0.2 10 |@ 11
XHGR110204ER-MJ 04 | 10 |@ 11
XHGR110205ER-MJ 05| 10 |@ 11
XHGR110208ER-MJ 08 | 10 |@ 11
XHGR110210ER-MJ 1 10 |@ 11
XHGR110212ER-MJ 1.2 10 |@ 11
XHGR110215ER-MJ 1.5 10 |@ 11
XHGR110216ER-MJ 16 | 10 |@ 11
XHGR110220ER-MJ 2 10 |@ 11
XHGR130202ER-MJ 0.2 12 | @ 13
XHGR130204ER-MJ 04 | 12 |@ 13
XHGR130205ER-MJ 05| 12 |@ 13
XHGR130208ER-MJ 08 | 12 |@ 13
XHGR130210ER-MJ 1 12 | @ 13
XHGR130212ER-MJ 1.2 12 | @ 13
XHGR130215ER-MJ 15 | 12 |@ 13
XHGR130216ER-MJ 16 | 12 | @ 13
XHGR130220ER-MJ 2 12 | @ 13
XHGR18T202ER-MJ 0.2 16 |@ 18
XHGR18T204ER-MJ 04 | 16 | @ 18
XHGR18T205ER-MJ 05| 16 |@ 18
XHGR18T208ER-MJ 08 | 16 |@ 18
XHGR18T210ER-MJ 1 16 |@ 18
XHGR18T212ER-MJ 1.2 16 |@ 18
XHGR18T215ER-MJ 15 | 16 |@ 18
Reference pages ®: Line up

Inserts — D090 - D091, Standard cutting conditions — D092
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- Steel *
M Stainless *
- Cast iron *
- Non-ferrous *
- Superalloys % : First choice
H Hard materials Y : Second choice
Coated
Desi ; Max.|o & )
esignation re ap c’2 ‘N_ a
/)]
< 0
XHGR18T216ER-MJ 1.6 16 | @ 18 o i
XHGR18T220ER-MJ 2 16 | @ 18 I
XHGR110200FR-AJ 0 10 [ ] 1
XHGR110202FR-AJ 0.2 10 [ ) 1 g
XHGR110204FR-AJ 0.4 10 [ ) 11 =
XHGR110205FR-AJ 0.5 10 [ ] 1 %
XHGR110208FR-AJ 0.8 | 10 ° 11 g
XHGR110210FR-AJ 1 10 o 11 =
XHGR110212FR-AJ 1.2 10 [ ) 11 _8
XHGR110215FR-AJ 1.5 10 [ ] 1 2]
XHGR110216FR-AJ 1.6 10 [ ] 1
XHGR110220FR-AJ 2 10 [ ] 1
XHGR130200FR-AJ 0 12 [ ] 13
XHGR130202FR-AJ 0.2 12 [ ] 13
XHGR130204FR-AJ 0.4 12 [ ) 13
XHGR130205FR-AJ 05 | 12 [ 13
XHGR130208FR-AJ 0.8 12 [ ) 13
XHGR130210FR-AJ 1 12 [ ] 13
XHGR130212FR-AJ 1.2 12 [ ] 13
XHGR130215FR-AJ 1.5 12 [ ] 13
XHGR130216FR-AJ 1.6 12 [ ] 13
XHGR130220FR-AJ 2 12 [ ] 13
XHGR18T200FR-AJ 0 16 [ ] 18
XHGR18T202FR-AJ 02 | 16 [ 18
XHGR18T204FR-AJ 0.4 16 [ ) 18
XHGR18T205FR-AJ 0.5 16 [ 18
XHGR18T208FR-AJ 0.8 16 [ ] 18
XHGR18T210FR-AJ 1 16 [ ] 18
XHGR18T212FR-AJ 1.2 16 [ ] 18
XHGR18T215FR-AJ 1.5 16 [ ] 18
XHGR18T216FR-AJ 1.6 16 [ ] 18
XHGR18T220FR-AJ 2 16 [ 18
Note: When using inserts with a corner radius in excess of 1mm,additional work to the cutter body is needed. @®: Line up
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Il STANDARD CUTTING CONDITIONS

@ Shoulder milling IS0

ap

de

ap: Axial depth of cut
ae: Radial depth of cut

@ Slotting IS0
“’ K
Notes:

@®When slotting, use a rigid machine.

Workpiece
material

Carbon steels
Alloy steels
< 30HRC

Alloy steels
prehardened steels
30 ~ 40HRC

Stainless steels
< 250HB

Cast irons

Aluminium alloys
Si< 12%

Aluminium alloys
Si > 13%

Workpiece
material
Carbon steels
Alloy steels
< 30HRC

Alloy steels
prehardened steels
30 ~ 40HRC

Stainless steels
< 250HB

Cast irons

Aluminium alloys
Si< 12%

Aluminium alloys
Si > 13%

spe
Vc (m/min)

Cutting Feed

ed

Cutting conditions

rate
fz (mm/t)

2010=< oDc < 912

012 <oDc < 616
Ve = 120 m/mim, fz = 0.08 mm/t

ap  9mm ap
ae 1.5 mm ae
Vc = 100 m/min, fz = 0.05 mm/t
ap 6.5mm ap
ae 1.5 mm ae
Ve =100 m/min, fz = 0.04 mm/t
ap 5.5mm ap
ae 1.5 mm ae
Vc = 140 m/min, fz = 0.08 mm/t
ap 11.5 mm ap
ae 2mm ae
Ve =200 m/min, fz = 0.07 mm/t
ap 11.5 mm ap
ae 2mm ae
Ve = 130 m/min, fz = 0.06 mm/t
ap 11.5 mm ap
ae 2 mm ae

Cutting conditions

216 < oDc < 026

12 mm

2 mm

9 mm

2 mm

7.5 mm

2 mm

15.5 mm

3 mm

15.5 mm

3 mm

15.5 mm

3 mm

60~ 180 0.03 ~0.1 ap 7.5mm
ae 1.5 mm
50 ~ 150 0.03 ~0.08 ap 5.5mm
ae 1.5 mm
50 ~150 0.03 ~ 0.06 ap 4.5mm
ae 1.5 mm
80~200 0.03~0.1 ap 9.5 mm
ae 2 mm
100 ~ 300 0.03 ~ 041 ap 9.5 mm
ae 2 mm
80~ 180 0.03 ~0.08 ap 9.5 mm
ae 2 mm
Cutting Feed
speed
Vc (m/min)
60 ~ 180 0.03 ~ 0.1
ap 1.5mm ap
50 ~150 0.03 ~0.08
ap 1mm ap
50 ~150 0.03 ~ 0.06
ap 1mm ap
80 ~200 0.03~0.1
ap 35mm ap
100 ~ 300 0.03 ~ 041
ap 35mm ap
80~ 180 0.03 ~0.08
ap 35mm ap

@®When chips stay in the cutting zone during slotting or pocketing, use air to remove

chips from the work area.

@If chips tend to stick to the cutting edge (such as aluminium alloy machining), use a

water soluble cutting fluid.

@If cutting a casting skin or heavily interrupted work surface, decrease the feed per
tooth and maximum depth of cut to 1/2 to 2/3 times the values shown in the table.
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rate
fz (mm/t) 910 =< eDc <012 012 < oDc <016 916 < oDc <018 018 < oDc <021

Ve = 100 m/mim, fz = 0.06 mm/t
ap 2.5 mm

Ve = 70 m/min, fz = 0.05 mm/t

2 mm 3mm ap

1.5mm ap 1.5 mm

Vc = 70 m/min, fz = 0.04 mm/t

2mm ap

Tmm ap 1.5mm ap 1.5mm
Ve =120 m/min, fz = 0.07 mm/t
4mm ap 45mmap 3.5mm

Ve = 150 m/min, fz = 0.07 mm/t
4mm ap 3.5 mm

Ve = 110 m/min, fz = 0.06 mm/t

4.5 mm ap

4mm ap 4.5mm ap 3.5mm

021 < oDc < 026

ap 2.5mm
ap 1.5mm
ap 1.5mm
ap 3mm
ap  3mm
ap 3mm

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

feed.

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




Il APPLICATION RANGE

Shoulder SIotng Ramlng - gg;)?ﬂ
milling [ 7] plunging

Plunging
Drilling
(Helical feed)

Toolg  Mexdepth Max ramping Max piunging MUiiin'® machinable machinable " widthin
plunging hole o hole @ enlarged hole ‘
Type Designation m ap 6° A w oD1 oD2* Qet* L
EPH11R010M10.0-2 10 10 3 0.3 3 13 19.5 9.7 g
EPH13R012M12.0-2 12 12 3.5 0.3 3 16 235 11.7 g
. EPH18R016M16.0-2 16 16 3.5 0.3 4 22 31.5 15.7 ‘5
Straight o
EPH18R016M16.0-3 16 16 3.5 0.3 4 22 31.5 15.7 =]
EPH18R020M20.0-3 20 16 2 0.3 4 29 39.5 19.7 c.::;
EPH18R025M25.0-4 25 16 1.5 0.3 4 39 49.5 24.7
EPH11R010M10.0-2L 10 10 3 0.3 3 13 19.5 9.7
EPH13R012M12.0-2L 12 12 3.5 0.3 3 16 23.5 1.7
EPH18R016M16.0-2L 16 16 3.5 0.3 4 22 31.5 15.7
Long EPH18R016M16.0-3L 16 16 3.5 0.3 4 22 31.5 15.7
EPH18R020M20.0-3L 20 16 2 0.3 4 29 39.5 19.7
EPH18R025M25.0-4L 25 16 1.5 0.3 4 39 49.5 24.7
EPH13R013M12.0-2 13 12 2 0.3 3 17 25.5 12.7
EPH13R014M12.0-2 14 12 1.5 0.3 3 19 27.5 13.7
EPH18R017M16.0-3 17 16 3 0.3 4 23 33.5 16.7
Undercut
EPH18R018M16.0-3 18 16 25 0.3 4 25 35.5 17.7
EPH18R021M20.0-3 21 16 2 0.3 4 31 41.5 20.7
EPH18R026M25.0-4 26 16 15 0.3 4 41 51.5 25.7
EPH11R010M06.0-2 10 10 3 0.3 3 13 19.5 9.7
For EPH13R012M07.0-2 12 12 3.5 0.3 3 16 23.5 1.7
émae'é EPH18R016M10.0-3 16 16 35 0.3 4 22 3i:5 15.7
EPH18R020M10.0-3 20 16 2 0.3 4 29 39.5 19.7
*Where the insert corner radius < 0.2 mm
~N

®Notes on using large radius inserts

When using the inserts which have a large corner radius in
excess of 1.0 mm, additional work is needed to the corner
of the body.

Insert corner Required rework
radius e to body corner
(mm) R (mm)
0 <re<1.0 | No additional work
Bod
corn)(/er R 10<r <20 R2.0

(" ® Insert mounting procedure (EPH-type)

Fasten the inserts in order of Q to @

(D After loosening the clamping screws, insert
the insert in the insert pocket of the body
while pushing it with your finger.

(2) Lightly fasten the clamping screws in order of
Aand B.

(3 For all the inserts, carry out the above steps
@ and @.

(@ Securely tighten the clamping screws in order
of @) and .

(Refer to the standard tightening torque values.)

(®For all the inserts, carry out the above step @).

(8 Check the condition of insert seating, clear-
ance between the insert and insert pocket, the
tool diameter, and the peripheral edge runout.

N
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ELP
Square shoulder endmills with long cutting edge for roughingoperation

AR.=+11°,RR.=-6° ~ -5°

“had

G ) R
90° - apo L ﬂS
g g - L .

Designation ap [N zeff  oDs o Lt L Airhole FMdSutingedge  Bothendand peripheral
ELP07032R-A 38 32 2 32 80 60 140 with ACMTO06083... (2) APMTO0703... (14)
ELP07032R 38 32 2 32 80 60 140 without ACMTO0603... (2) APMTO07083... (14)
ELP07040R-A 44 40 2 42 80 70 150 with ACMTO06083... (2) APMTO07083... (16)
ELP07040R 44 40 2 42 80 70 150 without ACMTO0603... (2) APMTO0708... (16)
ELP09040R-A 48 40 2 42 80 70 150 with ACMTO7TS... (2) APMTO9TS... (14)
ELP09040R 48 40 2 42 80 70 150 without ~ ACMTO7T3...(2)  APMTO9T3... (14)
ELPO9050R-A 56 50 2 42 80 80 160 with ACMTO7T3... (2) APMTO09TS... (16)
ELP0O9050R 56 50 2 42 80 80 160 without ACMTO7T3... (2) APMTO09T3... (16)
ELP12050R-A 58 50 2 42 80 80 160 with ACMT1004... (2) APMT1204... (12)
ELP12050R 58 50 2 42 80 80 160 without ~ ACMT1004...(2)  APMT1204... (12)
ELP12063R-A 68 63 2 42 80 90 170 with ACMT1004... (2) APMT1204... (14)
ELP12063R 68 63 2 42 80 90 170 without ACMT1004... (2) APMT1204... (14)

& ® () is the number of used insert
SPARE PARTS /
Designation Clamping screw Wrench
ELPO7... CSTB-2.5 T-8D
ELPO9... CSTB-3 T-9D
ELP12... CSTB-4M T-15D
ELP**RA

Square shoulder endmills with long cutting edge for roughingoperation

AR.=+15°, RR.=-6° ~ -5°

“had

CAC %
I r& @
Os
L L .

Designation ap eff oDs s Lt L Air hole End ?ﬁ;tg,'tgsedge Both %’L%:?ﬂs%ﬂ;pheml
ELP13025RA-A 28 2 25 90 40 130 with ADMT1303... (1) APMTO0703... (4)
ELP13025RA 28 2 25 90 40 130 without ADMT1303... (1) APMTO07083... (4)
ELP17032RA-A 35 2 32 90 50 140 with ADMT17T3... (1) APMTO9TS... (4)
ELP17032RA 35 32 2 32 90 50 140 without ADMT17T3... (1) APMTO9TS... (4)
ELP21040RA-A 44 40 2 42 90 60 150 with ADMT2104... (1) APMT1204... (4)
ELP21040RA 44 42 2 40 90 60 150 without ADMT2104... (1) APMT1204... (4)

& & f / / ® () is the number of used insert
SPARE PARTS
Designation Clamping screw Clamping screw 1 Lubricant Wrench Wrench 1
ELP13... CSPD-3 CSPB-2.5 M-1000 IP-10D IP-8D
ELPNT CSPD-3 CSPB-4S M-1000 IP-10D IP-15D
ELP21... CSTB-5 CSPB-4 M-1000 IP-15D T-20D

Reference pages

Inserts — D095, Standard cutting conditions — D096

D094 www.tungaloy.com




I INSERT
ACMTO06/07/10-MJ ADMT13/17/21-MJ

re A 859

APMTO07/09/12-MJ

A 8 T

re
11°

7]

=
(o))
£
=
S
[}
k)
=}
(@]
=
n

m
- Steel PAe Adh ¢
M Stainless *
-Cast iron *
- Non-ferrous
- Superalloys Y ¥ : First choice
- Hard materials ¢ : Second choice
Coated
Designation re IR § = Al B | T
ITIH
< <O -
ACMT060308PR-MJ Y I N N ) 6 7.8 | 3.18
ACMTO7T308PR-MJ 08 o @@ O 75 | 95 | 3.97
ACMT100408PR-MJ 08 o @ @ O 10 | 12.7 | 4.76
ADMT130308PR-MJ 08 | @ @ ) 13.1 8 3.18
ADMT17T308PR-MJ s ee® e 166 | 95 | 3.97
ADMT210408PR-MJ 08 @ @ ) 20.6 | 12.7 | 4.76
APMT070308PN-MJ 08 o @ @ O 79 | 79 | 3.18
APMT09T308PN-MJ 08 o @ @ O 95 | 95 | 3.97
APMT120408PN-MJ s ee e ® 127 | 12.7 | 476

@: Line up
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Il STANDARD CUTTING CONDITIONS

ELP type

ISO Workpiece material

Mild steels, Low carbon steels
E275A, C15E4, etc.

High carbon steels, Alloy steels
C55, 42CrMod4, etc.

Die steels
X153CrMoV12, etc.

M Stainless steels
X5CrNi18-9, etc.

Cast irons
250, 450-10S, etc.

s Heat-resisting alloy
Inconel 718 / Ti-6Al-4V etc.

Grade

T3130
(AH120)

T3130
(AH120)

T3130
(AH120)

AH140

AH120

AH120

Cutter diameter (mm)

032 240 250 2063

Ve fz Ve fz Ve fz Ve fz
(m/min) (mm/t) (m/min) (mm/t) (Mm/min) (mm/t) (Mm/min) (Mmm/{)
60 ~ 150 0.1~0.3 70 ~ 150 0.1~0.3 70 ~ 150 0.1~0.3 70 ~ 150 01~0.3
60 ~ 120 01~0.3 60 ~ 120 0.1~0.3 60 ~ 150 0.1~03 60 ~ 150 0.1~03
60~100 01~03 60~100 01~0.3 60~120 01~03 60~120 01~0.3
70 ~ 120 01~0.3 60 ~ 120 0.1~0.3 60 ~ 120 0.1~0.3 60 ~ 120 01~0.3

60~150 01-~03 60~150 01~03 60~150 01-~03 60~150 0.1~0.3

20~50 0.08~015 20~50 0.08~015 20~50 0.08~015 20~50 0.08~0.15

D: Cutter dia. (mm)
fz: Feed per tooth (mm/t)

€

E {

© I

5 A fz =+ 0.07
B34 = \ =2

o =

£ D2 Y,

g \ N
S pufz=503

K]

x

<

;%._ 00 D/4 D/2  3D/4 D(Groove)

Cutting width (Radial depth of cut) ae

e V/c: Cutting speed
e fz: Feed per tooth (Feed per revolution is fz X 2 as effective number of teeth is equal to two)
Notes : e Dry cutting (or air-blowing) is generally recommended. When chips tend to adhere
to the cutting edges such as in milling stainless steel, use a water-soluble cutting
fluid.
¢ When the cutting width is larger than a half of the cutter diameter or chips tend to
stay in the cutting area, use an air blast to remove chips.
e To get the best of the tool performance, use of a high-accuracy, side-lock type
toolholder or milling chuck which has a high gripping force is recommended.
Excessive tool overhang from the toolholder should be avoided to prevent chatter.

e No. of revolutions (min-') = Cutting speed X 1000 - 3.14 - Cutter diameter
e Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts

ELP**RA type

ISO Workpiece material

Mild steels, Low carbon steels
E275A, C15E4, etc.

High carbon steels, Alloy steels
C55, 42CrMod4, etc.

Die steels
X153CrMoV12, etc.

M Stainless steels
X5CrNi18-9, etc.

Cast irons
250, 450-10S, etc.

s Heat-resisting alloy
Inconel 718 / Ti-6Al-4V etc.

e \/c: Cutting speed

Grade

T3130
(AH120)

T3130
(AH120)

T3130
(AH120)

AH140

AH120

AH120

Cutter diameter (mm)

225 232 240

Ve (m/min) fz (mm/t) Ve (m/min) fz (mm/t) Ve (m/min) fz (mm/t)

60 ~ 150 0.08 ~ 0.2 60 ~ 150 01~0.3 60 ~ 150 01~0.3
60 ~ 120 0.08 ~0.2 60 ~ 120 01-~0.3 60 ~ 120 01-~0.3
60 ~ 100 0.08 ~ 0.2 60 ~ 100 01~0.3 60 ~ 100 01~0.3
70 ~ 120 0.08 ~ 0.2 70 ~ 120 01~0.3 70 ~ 120 01~0.3
60 ~ 150 0.08 ~ 0.2 60 ~ 150 0.1~0.3 60 ~ 150 0.1~0.3
20 ~ 50 0.08 ~ 0.15 20 ~ 50 0.08 ~ 0.15 20 ~ 50 0.08 ~ 0.15

e fz: Feed per tooth (Feed per revolution is fz X 2 as effective number of teeth is equal to two)
Notes : * To get the best of the tool’s performance, use of a high-accuracy, side-lock type toolholder or milling chuck which has a high gripping force is

recommended.

* Excessive tool overhang from the toolholder should be avoided to prevent chatter.
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EPE4000,5000,6000
High precision shoulder square endmills with AECW inserts

AR.=+12°~+17°,RR.=-10° ~ 0°

“fa

2
7]
Q
Q
s
L . =
(o))
Designation Max. ap m z oDs Lt L Insert é
EPE4020R 12 20 1 20 30 100 AE*W14... S
EPE4025R 12 25 2 25 35 115 AE*W14... lq-,
EPE5030R 14 30 2 32 40 120 AE*W16... K]
EPE5035R 14 35 2 32 40 120 AE*W16... 8
EPE5040R 14 40 2 32 40 120 AE*W16... (']:)
EPE6050R 16 50 3 32 40 120 AE*W18...
EPE6063R 16 63 4 32 45 125 AE*W18...
SPARE PARTS & /
Designation Clamping screw Wrench
EPE402*R CSTB-3S T-9D
EPE50**R CSTB-4S T-15D
EPE60**R CSTB-4M T-15D
Il INSERT
AECW14/16/18 AEMW14/16/18
o]
A%
T T
- Steel * % * PAG
M Stainless * [ %
- Cast iron * [ %
- Non-ferrous *
- Superalloys * Y : First choice
H Hard materials < : Second choice
Coated |Cermet| Uncoated
Designation re Ma"‘:)X' g § § g o A BI|T
L I (2] X I
<O =2 = iy
AECW1403PEFR 0.4 12 () 14 9 3.18
AECW1403PESR 0.4 12 @ @ ) [} 14 9 3.18
AECW16T3PEFR 0.4 14 ) 16 12 | 3.97
AECW16T3PESR 0.4 14 @ @ Y [} 16 12 | 3.97
AECW1804PEFR 0.4 16 [ 18 12 | 4.76
AECW1804PESR 04 | 16 (@ @ Y Y 18 12 | 4.76
AEMW1403PEFR 0.4 12 [ 14 89 | 3.18
AEMW1403PETR 0.4 12 o Y [} 14 8.9 | 3.18
AEMW16T3PEFR 0.4 14 () 16 | 11.9 | 3.97
AEMW16T3PETR 04 | 14 P P PS 16 | 11.9 | 3.97
AEMW1804PEFR 0.4 16 [ 18 | 11.9 | 4.76
AEMW1804PETR 0.4 16 [ Y [} 18 | 11.9 | 4.76

@®: Line up

Reference pages
Standard cutting conditions — D098
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Il STANDARD CUTTING CONDITIONS

Cutting speed Vc (m/min)

1ISO Workpiece material Grade

AH120 - GH330

Mild steels-Unhardened steels
<180 HB NS740
C15E4, E275A, etc.

UX30

AH120 - GH330

Carbon steels, Alloy steels
< 300HB NS740
C55, 42CrMo4, etc.

UX30
Die steels AH120 - GH330
< 300HB NS740

Stainless steels

AH120 - GH330

M X5CrNi18-9, etc.

Cast irons
Ductile cast irons
AH120

Aluminium alloys

TH10

D098 www.tungaloy.com

220 ~ 35 mm

80 ~ 150

100 ~ 150

80 ~ 150

80 ~ 100

80 ~ 100

80 ~ 100

80 ~ 100

100 ~ 200

80 ~ 100

80 ~ 150

200 ~ 300

240 ~ 63 mm

130 ~ 230

130 ~ 180

100 ~ 150

100 ~ 200

100 ~ 150

80 ~ 120

100 ~ 120

120 ~ 200

80 ~ 100

80 ~ 150

300 ~ 500

Feed per tooth
fz (mm/t)

0.1-~0.2

0.1 ~0.15

01~0.2

0.1~0.2

0.1 ~0.15

01-~0.2

0.1 ~0.15

01~0.2

0.1 ~0.15

01-~0.2

0.1 ~0.25




TPS17
Square shoulder mills with ASMT/ASGT17 inserts, suitable for multi purpose machining

AR.=+9°,RR.=-20°~ -7°

‘bl

eBE

s
Right hand (R) shown. L
(o))
Designation z Lf od 4 a b Kg Air hole Insert é
TPS17040RB-E 16.2 40 4 40 16 19 8.4 5.6 0.2 without  AS*T1705... S
TPS17050RB-E 16.1 50 5 40 22 20 10.4 6.3 0.3 without AS*T1705... 'q-)
TPS17063RB-E 16 63 6 45 22 20 10.4 6.3 0.6 without  AS*T1705... %
(@]
& ya & / &
SPARE PARTS N
Designation Clamping screw Lubricant Center bolt Wrench
TPS17040RB-E CSPB-4S M-1000 FSHM8-30 IP-15D
TPS17050RB-E CSPB-4S M-1000 CAP-CM10X1.5X30 IP-15D
TPS17063RB-E CSPB-4S M-1000 CAP-CM10X1.5X30 IP-15D
EPS17

Square shoulder endmills with ASMT/ASGT17 inserts

AR.=+9°~ +17° RR. =-20°~ -7°

Ll

I y ==
5@

Right hand (R) shown.

Designation Max. ap m z oDs os Lt L Air hole Insert
EPS17025RS 16.3 25 2 25 80 35 115 with AS*T1705...
EPS17025RL 16.3 25 2 25 150 70 220 with AS*T1705...
EPS17026RS 16.3 26 2 25 80 35 115 with AS*T1705...
EPS17026RL 16.3 26 2 25 150 70 220 with AS*T1705...
EPS17030RS 16.2 30 2 25 80 35 115 with AS*T1705...
EPS17030RSB 16.2 30 3 25 80 35 115 with AS*T1705...
EPS17030RL 16.2 30 2 25 150 70 220 with AS*T1705...
EPS17032RSB-E 16.2 32 3 32 70 40 110 with AS*T1705...
EPS17032RS 16.2 32 2 32 80 40 120 with AS*T1705...
EPS17032RSB 16.2 32 3 32 80 40 120 with AS*T1705...
EPS17032RL 16.2 32 2 32 175 80 255 with AS*T1705...
EPS17033RS 16.2 33 2 32 80 40 120 with AS*T1705...
EPS17033RSB 16.2 33 3 32 80 40 120 with AS*T1705...
EPS17033RL 16.2 33 2 32 175 80 255 with AS*T1705...
EPS17040RS 16.2 40 3 32 80 40 120 with AS*T1705...
EPS17040RSB 16.2 40 4 32 80 40 120 with AS*T1705...
EPS17040RL 16.2 40 2 32 205 50 255 with AS*T1705...
EPS17040RLS42 16.2 40 2 42 210 100 310 with AS*T1705...
EPS17050RSB 16.1 50 5 32 80 40 120 with AS*T1705...
EPS17050RL 16.1 50 3 42 310 50 360 with AS*T1705...
EPS17063RSB 16 63 6 32 80 45 125 with AS*T1705...
EPS17063RL 16 63 3 42 310 50 360 with AS*T1705...
SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
EPS17 CSPB-4S M-1000 IP-15D

Reference pages

Inserts — D100, Standard cutting conditions — D101
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I INSERT

ASMT17-MJ ASMT17-MS
A T ‘ A
mi
e ‘
'/' ASGT17-AJ
(@)
£
=
S
()
S
>
(]
<
w
- Steel D ¢ * *
M Stainless % | %
- Cast iron * *
- Non-ferrous * *
- Superalloys ¥ [ v : First choice
- Hard materials 5 : Second choice
Coated Cermet| ;- |
o
Designation re Maxio 2 2 v g2 |9 |5 A B|T
ap |- = = :: = By N~ o
III~0n® n (&)
<< <+ FO b X
ASMT170504PDPR-MJ 0.4 16 |@ T ) o 169 | 9.8 | 5.6
ASMT170508PDPR-MJ 0.8 16 | @ [ ) [} 169 | 9.8 | 5.6
ASMT170512PDPR-MJ 1.2 16 | @ () 169 | 9.8 | 5.6
ASMT170516 PDPR-MJ 1.6 16 | @ ) [} 169 | 9.8 | 5.6
ASMT170520PDPR-MJ 2 16 | @ 16.9 | 9.8 | 56
ASMT170530PDPR-MJ 3 16 | @ 169 | 9.8 | 56
ASMT170532PDPR-MJ 3.2 16 | @ () [} 169 | 9.8 | 5.6
ASMT170508PDPR-MS 0.8 16 o 0 169 | 9.8 | 5.6
ASGT170504PDFR-AJ 0.4 16 [ [ 16.9 | 9.8 5.6
ASGT170508PDFR-AJ 0.8 16 [ ) 169 | 9.8 | 5.6

@®: Line up
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I CAUTIONARY POINT IN MODIFYING CUTTER BODIES

When using inserts with corner radius
re = 2.0 mm, standard cutter bodies
have to be modified “R”.

I STANDARD CUTTING CONDITIONS

ISO Workpiece material

Mild steel, Low Carbon steels
C10, E275A, etc.
< 180HB

. Carbon steels, Alloy steels

C55, 42CrMod4, etc.
< 300HB

Die steels
X96CrMoV12, etc.
< 300HB

Stainless steels
M X5CrNi18-9, etc.
< 250HB

Grey Cast irons, DuctileCast irons etc.
250, 400-158S, etc.

Aluminium alloys
Si<13%

Aluminium alloys
Si=13%

Copper alloys

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

Heat-resistant alloys
Inconel 718, etc.

Grade

NS740

AH120

NS740

T3130

T3130

AH130

T1115

DS1100

DS1100

KS05F

AH130

AH120

Notes: e When using at L/D = 4, machining at the lower feed rate.
¢ This TAC mill is not designed to cope with the centrifugal force and

dynamic balance at high speeds over 1000 m/min.

Corner radius rg (mm)

The dimension of modifying (mm)

04~16

Unnecessary

20~3.2

2

Cutting speed Vc (m/min)

Feed per tooth fz (mm/1)

bghaiﬁér Cutter dia. Cutter dia. Cutter dia. Cutter dia. Cutter dia. Cutter dia.
212 016, 220 > 025 212 016, 620 > 025

MJ 80~100 100~ 120 100~ 150 0.05~ 0.08 0.05 ~0.12 0.05 ~ 0.15
MJ 80~100 100~ 150 100~150 0.05~01 0.12~0.2 0.12~0.2
MJ 80 ~ 100 80 ~ 100 80 ~120 0.05~0.08 0.05~0.08 0.05~ 0.1
MJ 80 ~ 100 80~120 100~200 0.05~01 0.10~0.15 0.1~0.2
MJ 80~100 80~120 100~150 0.05~01 01~015 012-~0.2
MS 80~100 100~150 100~200 0.05~0.14 0.12~0.15 0.12~0.2
MJ 80~100 100~ 150 100~200 0.08 ~0.12 0.12~0.2 0.15~0.25
AJ 300 ~ 1000 300 ~ 1000 300 ~ 1000 0.05~0.2 0.05~0.2 0.05~0.2
AJ 100 ~200 100~200 100~200 0.05~0.2 0.05~0.2 0.05~0.2
AJ 200 ~ 500 200 ~500 200~500 0.05~0.2 0.05~0.2 0.05~0.2
MS 20 ~ 60 20 ~ 60 20 ~ 60 0.05~01 0.05~01 0.05~0.1
MJ 20 ~ 40 20 ~ 40 20~40 0.05~0.08 0.05~0.08 0.05~0.08

Therefore, the cutting speed in the outer diameter of the mill should

not exceed 1000 m/min.
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I APPLICATION RANGE

Helical feed Drilling flattened

Shoulder _ drilling blind hole Enlarging
milling Grooving Ramping Plunging @ @ @
- - = | = <":| =
M J M Traversing L{
Sy Y — “y
| — ° el |
A —
- oD+, 2 - - oDs - - E -
Max. depth Max. ramping Max. Min. machining Max. machining Hole dia. in drilling Max. cutting width
of cut angle p:;‘ggt';g hole dia. hole dia. (Blind hole) in enlarging hole
Designation ap (mm) g° A(mm) oD1(mm)* oD2(mm)* oD3 (mm)* E (mm)
EPS17025RS/L 25 16.3 5 1 32 48 46 ~ 48 24
EPS17026RS/L 26 16.3 1 34 51 49 ~ 51 25,5
EPS17030RS/B/L 30 16.2 1 42 59 57 ~ 59 29.5
EPS17032RS/B/L 32 16.2 3.5 1 46 62 60 ~ 62 31
EPS17033RS/B/L 83 16.2 B35 1 48 65 63 ~ 65 325
E/TPS17040RS/B/L 40 16.2 2.5 1 62 78 76 ~ 78 39
EPS17040RLS42 40 16.2 2.5 1 62 78 76 ~ 78 39
E/TPS17050RS/B/L 50 16.1 1.5 1 82 98 96 ~ 98 49
E/TPS17063RS/B/L 63 16 1 1 108 124 122 ~ 124 62

Notes : Corner te for dimensions of gD1, D2, and @D3: re= 0.8
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PES1500

Square shoulder endmills with triangle inserts

AR. =+3°~ +5°, RR.=-8°~ 0°

“fa

[8) °5 ‘
L)
LoD
.‘ z
a ey
90° p‘ = gs | 8 Vl‘l
L L - Q i
(o))
Designation Max. ap m z oDs Os L Insert é
PES1535R 19 35 2 32 120 160 TP*A43... E
PES1540R 19 40 2 32 120 160 TP*A43... lq-,
PES1550R 19 50 3 32 120 160 TP*A43... g
]
? & / &
SPARE PARTS (7]
Designation Clamp set Clamping screw Wrench
PES15... CSG-5T CSTA-4 T-15D
Il INSERT
TPCA/TPMA
o
A\% B
©
&I o Yo
= * — -
Fig.1 T T
- Steel * *
M Stainless
- Cast iron *
- Non-ferrous *
- Superalloys Y : First choice
H Hard materials ¢ : Second choice
Cermet| Uncoated
Designation re Max.jo | o od | T | bs |Fig.
ap |~ ™ -
[7}] X T
b4 O
TPCA43ZTRW1 - 19 ) 12.7 | 4.76 1 1
TPMA432TNW1 0.8 19 @ [ ) 12.7 | 4.76 - 2
@: Line up

Il STANDARD CUTTING CONDITIONS

1ISO Workpiece material Grade
Mild steels UX30

Carbon steels UX30

- Alloy steels UX30
s

. Cast irons TH10
. Non-ferrous metals TH10

 No. of revolutions (min-') = Cutting speed X 1000 + 3.14 + Cutter diameter
¢ Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts

Cutting speed Vc (m/min)

100 ~ 150

100 ~ 120

80 ~ 100

50 ~ 70

70 ~ 90

200 ~ 500

Feed per tooth fz (m/min)

0.1~0.3
0.1 ~0.25
01~0.2
01-~0.2
0.1-~0.3

0.05~0.2
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ESD10,17
Multi purpose square endmills

ESD10 A.R.=+8.5°~+10°,R.R.=-10°~-5°
ESD17 A.R.=+10°,R.R.=-5°~-3°

=
[7]
Q
Q
Designation z oDs Os Lf L Air hole Insert
ESD10020RSA 9 20 1 20 90 30 120 with GD*T10...
ESD10020RS 9 20 1 20 90 30 120 without GD*T10...
ESD10020RLA 9 20 1 20 135 50 185 with GD*T10...
ESD10020RL 9 20 1 20 135 50 185 without GD*T10...
ESD10025RSA 9 25 2 25 100 40 140 with GD*T10...
ESD10025RS 9 25 2 25 100 40 140 without GD*T10...
ESD10025RLA 9 25 2 25 150 70 220 with GD*T10...
ESD10025RL 9 25 2 25 150 70 220 without GD*T10...
ESD10032RSA 9 32 2 32 110 50 160 with GD*T10...
ESD10032RS 9 32 2 32 110 50 160 without GD*T10...
ESD10032RLA 9 32 2 32 175 80 255 with GD*T10...
ESD10032RL 9 32 2 32 175 80 255 without GD*T10...
ESD17040RSA 15 40 2 42 120 60 180 with GD*T17...
ESD17040RS 15 40 2 42 120 60 180 without GD*T17...
ESD17040RLA 15 40 2 42 210 100 310 with GD*T17...
ESD17040RL 15 40 2 42 210 100 310 without GD*T17...
ESD17050RSA 15 50 2 42 160 50 210 with GD*T17...
ESD17050RS 15 50 2 42 160 50 210 without GD*T17...
ESD17050RLA 15 50 2 42 310 50 360 with GD*T17...
ESD17050RL 15 50 2 42 310 50 360 without GD*T17...
ESD17063RSA 15 63 3 42 190 50 240 with GD*T17...
ESD17063RS 15 63 3 42 190 50 240 without GD*T17...
ESD17063RLA 15 63 3 42 310 50 360 with GD*T17...
ESD17063RL 15 63 3 42 310 50 360 without GD*T17...
SPARE PARTS & f /
Designation Clamping screw Lubricant Wrench
ESD100**R** CSTB-3.5H M-1000 T-15D
ESD170**R** CSTB-5 M-1000 T-20D

Reference pages

Inserts, Standard cutting conditions — D105
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B INSERT
GDMT10/17-MJ

[

|, B

[N

GDGT10/17-AJ

15°
re @
- Steel DA ¥* [ % DA
M Stainless *
- Cast iron ) ¢
- Non-ferrous * *
S | Superalloys % : First choice
H Hard materials Y% : Second choice
Coated Uncoated
: : Max.|o o © 8
Designation re |"p |8 T Q S - S o Al BT
IIIS® |XT
<< <O O
GDMT10H3PDPR-MJ 0.8 9 e 0 0 O o 10 10 3.5
GDMT17X6PDPR-MJ 1.2 5 | © © @ @ o 16 16 6
GDGT10H3PDFR-AJ 0.4 9 [ ) 10 10 3.5
GDGT17X6PDFR-AJ 08 | 15 ° ° 16 | 16 | 6
@®: Line up

Il STANDARD CUTTING CONDITIONS

ISO

Workpiece material

Carbon steels
C50, etc.
<300 HB

Alloy steels
42CrMod4, etc.
<300 HB

Die steels

X96CrMoV12, etc.

<300 HB

Stainless steels
X5CrNi18-9, etc.

Cast irons
250, etc.

Aluminium alloys

Copper alloys

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

Heat-resistant alloys

Inconel 718, etc.

Grade

AH120

AH330

T3130

AH120

AH330

T3130

AH120

AH330

T3130

AH140

AH120

DS1100

TH10

AH140

AH120

ESD (920 ~ 32 mm)

T/ESD (040 ~ 80 mm)

Cutting speed
Ve (m/min)

100 ~ 180

120 ~ 230

100 ~ 180

80 ~ 160

100 ~ 200

80 ~ 160

60 ~ 120

80 ~ 160

60 ~ 120

80 ~ 160

100 ~ 180

200 ~ 1000

200 ~ 400

20 ~ 60

20 ~ 40

Feed per tooth fz (mm/t)

Shouldering, grooving,
Z-feed milling

0.05~0.2

0.05 ~0.15

0.05~0.2

0.05 ~0.15

0.05 ~0.13

0.05 ~0.15

0.05 ~ 0.13

0.05 ~ 0.1

0.05 ~ 0.13

0.05 ~0.15

0.05 ~ 0.25

0.05 ~ 0.25

0.05 ~ 0.25

0.05~ 0.1

0.05 ~ 0.08

Partial plunging

0.03 ~ 0.1

0.03 ~ 0.08

0.03 ~ 0.1

0.03 ~ 0.08

0.038 ~ 0.06

0.03 ~ 0.08

0.03 ~ 0.06

0.03 ~ 0.05

0.03 ~ 0.06

0.03 ~ 0.08

0.03 ~ 0.1

0.05 ~0.15

0.05 ~0.15

0.08 ~ 0.08

0.03 ~ 0.05

Cutting speed
Ve (m/min)

120 ~ 200

150 ~ 250

120 ~ 200

100 ~ 180

120 ~ 230

100 ~ 180

80 ~ 150

100 ~ 200

80 ~ 150

100 ~ 180

120 ~ 200

200 ~ 1000

200 ~ 400

20 ~ 60

20 ~ 40

Feed per tooth fz (mm/t)

Shouldering, grooving,
Z-feed milling

0.08 ~ 0.25

0.05~0.2

0.08 ~ 0.25

0.08 ~ 0.2

0.05 ~0.15

0.08 ~ 0.2

0.08 ~ 0.15

0.05 ~ 0.13

0.08 ~ 0.15

0.08 ~ 0.2

0.08 ~ 0.25

0.05 ~ 0.25

0.05 ~ 0.25

0.05 ~ 0.1

0.05 ~ 0.08

Tungaloy D105

Partial plunging

0.03 ~ 0.1

0.03 ~ 0.08

0.03 ~ 0.1

0.03 ~ 0.08

0.03 ~ 0.06

0.03 ~ 0.08

0.08 ~ 0.06

0.03 ~0.05

0.03 ~ 0.06

0.03 ~ 0.08

0.03 ~ 0.1

0.05 ~0.15

0.05 ~0.15

0.03 ~ 0.08

0.03 ~ 0.05



I APPLICATION RANGE

Slotting

aversing
Vo o—

Plunging

Partial plunging

Enlarging hole Helical feed drilling

Max. depth
: of cut
E Designation ap (mm)
g ESD10020R... 20 9
71 | ESD10025R... 25 9
ESD10032R... 32 9
ESD17040RS/L (A) 40 15
ESD17050RS/L (A) 50 15
ESD17063RS/L (A) 63 15
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Max.
plunging
depth

A (mm)

2.5
2.5
2.5
4.5
4.5
4.5

Enlarging
— |
Max. Max. Min. Max. Max. cutting
plunging ramping machinable  machinable width in
width angle hole dia. hole dia. enlarging hole
C (mm) 6° (ﬂr:?n11) :nDn";) ae (mm)
8 10 24 38 18
9 10 32 48 23
9 6.5 46 62 30
15 10 50 77 38
15 8 70 97 48
15 5.5 96 123 61




TPP16
Square shoulder mills with wedge clamped SPMR16 inserts in large depth of cut.

A.R.=+6°R.R.=-8°

“fa

1
Designation z Lt od 4 a b Kg Insert g’
TPP16080RI-E 4 50 27 26 124 7 1 SPMR1605... =
TPP16100RI-E 5 63 32 32 14.4 8 1.8 SPMR1605... E
TPP16125RI-E 6 63 40 32 16.4 9 2.8 SPMR1605... ld-.)
TPP16160RI-E 8 63 40 29 16.4 9 4.6 SPMR1605... g
TPP16200RI-E 10 63 60 38 25.7 14 6.9 SPMR1605... _8
TPP16250RI-E 12 63 60 38 25.7 14 13 SPMR1605... (7]
TPP16315RI-E 14 63 60 38 25.7 14 22.2 SPMR1605...
Il Arbor type - oDy -
TPP16160... TPP16200/250... TPP16315... <%‘:(’;2
o .bomm
oDb 2Do od
066.7 mm 2101.6 mm «>
od od iﬂ
214 mm a’ -Q‘ a — L i i
[ it Ty ‘[ Q Qt' |
55 - A i Moo
F? .5 : 222 017 M16 for eye bolt
217 mm 032] 027
[ ||
SPARE PARTS @ @ & @ /) >
Designation (DLocator ( 3)Right-left screw (@Locator fixing screw
TPP16080, 100RI-E LPP16R WPP16R FDS-8SS CM5X0.8X12 TP-4
TPP16125 - 315RI-E LPP16R WPP16R FDS-8S CM5X0.8X12 TP-4

Bl INSERT
SPMR16-MJ SPMR16-ML SPMR16-MH

re

[72]
2]
Q o

[

i

om

om

2 e e
—%/30" T ,ﬁy 90 T
- Steel > * PAG
M Stainless S
- Cast iron * Y
- Non-ferrous
- Superalloys % : First choice
H Hard materials ¢ : Second choice
Coated comad
Designation re Maapx' § w2 = A B T | bs
I - o X
G - - =}
SPMR1605PPTR-MJ 0.8 12 @@ @ o 16 16 | 556 | 2
SPMR1605PPPR-ML 08 | 12 | @ 16 16 | 556 | -
SPMR1605PPTR-MH 08 | 12 |@ o [ 16 16 | 556 | 2

Reference pages @®: Line up

Standard cutting conditions — D108
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I STANDARD CUTTING CONDITIONS
For MJ-chipbreaker inserts (General purpose)

Roughing Finishing
. . (Depth of cut: ap > 1.5 mm) (Depth of cut: ap = 0.3 ~ 0.7 mm)
ISO Workpiece material Grade - -
Cutting speed Feed per tooth Cutting speed Feed per tooth
Vc (m/min) fz (mm/t) Vc (m/min) fz (mm/t)
. GH330 100 ~ 230 0.1 ~0.25 130 ~ 250 0.1~0.3
Mild steels
Unhardened steels T3130 130 ~ 300 0.1 ~0.28 180 ~ 300 0.1~0.3
<180HB UX30 100 ~ 180 0.1 ~0.25 130 ~ 200 0.1~0.3
| GH330 100 ~ 180 01 ~0.2 130 ~ 200 0.1 ~0.28
. Carbon steels
Alloy steels T3130 130 ~ 280 0.1 ~0.25 180 ~ 280 0.1 ~0.28
300 HB
< UX30 80 ~ 130 0.1 ~0.2 100 ~ 150 0.1 ~0.28
Die stesls GH330 100 ~ 150 0.1 ~0.18 100 ~ 150 0.1 ~0.2
<30HRC UX30 80 ~ 130 01 ~018 80 ~ 130 01~02
Stainless steels
M <950 HB GH330 150 ~ 200 0.15~0.23 200 ~ 250 0.15~0.25
. e . T1115 100 ~ 200 01-~0.2 100 ~ 200 01 ~0.25
Ductile cast irons UX30 80 ~ 130 01-~0.2 80 ~ 130 01-~0.25

For ML-chipbreaker inserts (Sharpness-priority)

Roughing Finishing
. . (Depth of cut: ap > 1.5 mm) (Depth of cut: ap = 0.3 ~ 0.7 mm)
ISO Workpiece material Grade - -
Cutting speed Feed per tooth Cutting speed Feed per tooth
Vc (m/min) fz (mm/t) Vc (m/min) fz (mm/t)
Mild steels GH330 130 ~ 230 0.05 ~ 0.17 150 ~ 250 0.05~0.2
Unhardened steels
<180 HB AH330 130 ~ 370 0.05 ~ 0.17 150 ~ 400 0.05~0.2
Carbon steels
Alloy steels GH330 150 ~ 180 0.05 ~ 0.12 150 ~ 200 0.05 ~ 0.15
<300 HB
Stainless steels
M <950 HB GH330 150 ~ 200 0.05 ~0.12 200 ~ 250 0.05 ~0.15

For MH-chipbreaker inserts (Toughness-priority)

Roughing Finishing
. . (Depth of cut: ap > 1.5 mm) (Depth of cut: ap = 0.3 ~ 0.7 mm)
ISO Workpiece material Grade - -
Cutting speed Feed per tooth Cutting speed Feed per tooth
Vc (m/min) fz (mm/t) Vc (m/min) fz (mm/t)
. GH330 100 ~ 230 0.15~0.3 130 ~ 250 0.15 ~ 0.35
Mild steels
Unhardened steels T3130 130 ~ 300 0.15 ~ 0.33 180 ~ 300 0.15 ~ 0.38
<180 HB
UX30 100 ~ 180 0.15~0.3 130 ~ 200 0.15 ~ 0.35
GH330 100 ~ 180 0.15~0.24 130 ~ 200 0.15 ~ 0.35
. Carbon steels
Alloy steels T3130 130 ~ 280 0.15~0.3 180 ~ 280 0.15 ~ 0.35
<300HB UX30 80 ~ 130 0.15~0.24 100 ~ 150 0.15 ~ 0.35
Die steels GH330 100 ~ 150 0.15 ~ 0.22 100 ~ 150 0.15~0.28
<30HRC Ux30 80 ~ 130 015 ~0.22 80 ~ 130 0.15~0.28
. Cast irons T1115 100 ~ 200 0.15~0.24 100 ~ 200 0.15~0.3
Ductile cast irons UX30 80 ~ 130 0.15 ~ 0.24 80 ~ 130 015~0.3
Notes:
* As arule, dry cutting (or air-blowing) is generally recommended. * In square shoulder milling of stainless steel, when chips tend to be recut
e If a cutting fluid is used, the cutting speed should be set to the lower side during cutting, change to up-milling mode.
of the values shown in the above table. * When wet machining mild steels, carbon steels and alloy steels, use T3130
* When being used in square shoulder milling, climb milling is recommend- at lower cutting conditions.
ed.
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TSE3000R
Square shoulder mills with wedge clamped high-posi triangle inserts

A.R.= +17°, R.R.= +5°

“fa

1

Right hand (R) shown. L
(o)}
Designation z Lt od 4 a b Kg Insert é
TSE3050R-E 3 40 22 20 10.4 6.3 0.3 TE*N32/TEKR1603... E
TSE3063R-E 3 40 22 20 10.4 6.3 0.5 TE*N32/TEKR1603... ‘q-,
TSE3003RIA-E 4 50 27 26 12.4 7 1 TE*N32/TEKR16083... g
TSE3004RIA-E 6 63 32 32 14.4 8 2 TE*N32/TEKR1603... -8
n

SPARE PARTS @ @ @ ﬁ & /x (

Designation (3)Screw Wrench 1
TSE3050R..., 63R... CSL-4 - - - - - P-3
TSE300*RIA-E - LE303R CM4X0.7X12 WF330R FDS-8S TP-4 -
ESE3000R

Square shoulder endmills with wedge clamped high-posi triangle inserts

A.R.=+17°, R.R.= +5°

o = o 2
R Rl :
Vo (25 ls )
) 90 Lf ﬂs 0»—@5 L
D bl L | 90 -
- Right hand (R) shown.

Designation Max.ap m z oDs &s Lf L Insert
ESE3020R 8 20 1 20 70 30 100 TE*N32/TEKR16083...
ESE3025R 8 25 1 25 80 35 115 TE*N32/TEKR1603...
ESE3030R 8 30 2 32 80 45 125 TE*N32/TEKR1608...
ESE3035R 8 35 2 32 80 45 125 TE*N32/TEKR1603...
ESE3040R 8 40 2 32 80 45 125 TE*N32/TEKR1603...
ESE3050R 8 50 3 32 80 - 115 TE*N32/TEKR1603...
ESE3063R 8 63 4 32 80 - 115 TE*N32/TEKR1608...

Note: The TAC Endmills shown above are not irregular pitch spec.

SPARE PARTS @ @ & @ @ /x (

Designation Clamp set Locator Right-left screw  Shell locking bolt Wedge Wrench Wrench 1
ESE3020 - 50R CSL-4 - - - - - P-3
ESE3063R = LE302R DS-8S SHCM4-10 WP302R TP-4 -
TSE3050R ~ 3063R-E TSE3003RIA-E, 3004RIA-E
ESE3020R ~ 3040R ESE3050R ~ 3063R

Reference pages

Inserts — D110, Standard cutting conditions — D111
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B INSERT
TECN/TEEN 327 TECN32ZFR-DIA

Le] re 1%}
Q0
3.6 7 .
AQ

O, —
' I
Tl

[
o]

od

TEKR16-MS

(%]
o]

!

[
©
Q
Y

- Steel * e | Yo * * | % Y
M Stainless * [k
Cast iron * *
= Non-ferrous * *
- Superalloys * | Y % : First choice
H Hard materials ¢ : Second choice
Coated Cermet | Uncoated | PCD
Designation re N;ax. 8839838398 o oo |9 od | T | bs
Pl v ® - f'_) N S ™D - A\
I ITIIII -~m [72 5} X T x
<< <O - 2z o I = o
TECN32ZFR - 8 () 9.6525| 3.18 | 1.37
TECN32ZTR 08 | 8 o0 ® 9525|318 | 1
TEEN32ZFR - 8 ) 9.525| 3.18 | 1.37
TEEN32ZTR 0.8 8 © 00 060 0 0 (K ) [} 9.525| 3.18 1
TECN32ZFR-DIA - 2.5 () 9.525| 3.18 | 1.37
TEKR1603PEPR-MS - 8 ) 9.525| 3.18 | 1.49
Note: T-DIA is trade name for Tungaloy’s PCD grade. Available in one-corner type. @®: Line up

DX140 : Packing Quantity = 1 pc.

Reference pages

Standard cutting conditions — D111
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B STANDARD CUTTING CONDITIONS
Applied to cutter dia. = 40 mm

1ISO Workpiece material Grade Cutting speed Vc (m/min) Feed per tooth fz (mm/t)
Mild steols T3130 60 ~ 180 0.05 ~ 0.2
Unhardened steels NS740 - N308 60 ~ 150 0.05 ~ 0.15
<180HB AH130 - GH330 - UX30 60 ~ 130 0.05 ~ 0.2
. e T3130 60 ~ 150 0.05 ~ 0.18
Alloy steels UX30 - AH120 60 ~ 130 0.05 ~ 0.18 [
<300HB NS740 - N308 60 ~ 130 0.05 ~ 0.15
Die steels T3130 - UX30 - AH120 80 ~ 130 0.05 ~ 0.2
<30 HRC NS740 - N308 60 ~ 130 0.05 ~ 0.15
AH130 - AH140 100 ~ 180 0.08 ~ 0.2
Stainless steels
M S AH120 - GH330 100 ~ 200 0.08 ~ 0.2
TU40 80 ~ 130 0.08 ~ 0.2
. Cast irons T1115 100 ~ 150 0.05 ~0.2
. Aluminium alloys TH10 200 ~ 400 0.05 ~0.2
Titanium alloys
s T-BALAV. ot AH130 20 ~ 60 0.05 ~ 0.15
Heat-resistant alloys
Inconel 718, oto, AH120 20 ~ 40 0.05 ~ 0.1
Applied to cutter dia. = 50 mm
Roughing Finishing
i i (Depth of cut: > 1.5 mm) (Depth of cut: 0.3 ~ 0.7 mm)
1ISO Workpiece material Grade - -
Cutting speed Feed per tooth Cutting speed Feed per tooth
Vc (m/min) fz (mm/t) Vc (m/min) fz (mm/t)
AH120 - GH330 130 ~ 230 0.1~0.2 130 ~ 250 0.1~0.23
Mild steels T3130 130 ~ 300 01~0.23 150 ~ 300 0.1 ~0.25
Unhardened steels
<180 HB NS740 - N308 130 ~ 200 0.1~0.18 150 ~ 250 0.1-~0.2
UX30 - AH130 100 ~ 180 0.1-~0.2 130 ~ 200 0.1~0.23
. AH120 - GH330 100 ~ 200 0.1~0.18 130 ~ 230 0.1-~0.2
Carbon steels T3130 130 ~ 280 01-~0.2 180 ~ 280 01~0.23
Alloy steels
<300 HB NS740 - N308 100 ~ 150 0.1~0.15 150 ~ 200 0.1~0.18
UX30 80 ~ 130 0.1~0.18 100 ~ 150 0.1-~0.2
Die steels T3130 - AH120 100 ~ 150 0.1~0.15 100 ~ 150 0.1~0.2
<30HRC UX30 80 ~ 130 0.1~0.15 80 ~ 130 01-~0.2
M Stainless steels AH130 - AH140 80 ~ 180 0.1~0.2 100 ~ 200 0.1~0.25
<250HB AH120 - GH330 150 ~ 200 01-~018 200 ~ 250 0.1~0.25
T1115 100 ~ 200 0.1-~0.2 100 ~ 200 0.1~0.2
Cast irons
TH10 80 ~ 130 0.1-~0.2 80 ~ 130 0.1~0.25
Aluminium alloys TH10 200 ~ 1000 0.05 ~ 0.25 350 ~ 1000 0.1~0.25
. Si<13% DX140 200 ~ 1000 0.05 ~ 0.15 350 ~ 1000 01-~0.2
Copper alloys TH10 200 ~ 500 0.1~0.15 200 ~ 500 0.1-~0.2
Titanium alloys
s THEALAY, 6o, AH130 20 ~ 60 0.05 ~ 0.15 20 ~ 60 0.05 ~ 0.15
peatiesisiantalors AH120 20 ~ 40 0.05 ~ 0.1 20 ~ 40 0.05 ~ 0.1

Inconel 718, etc.

Note:

® Dry cutting is recommended except for aluminium alloys

* Maximum depth of cut for TECN32ZFR-DIA is 2.5 mm.

* When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.
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TSE4000RIA
Square shoulder mills with wedge clamped high-posi triangle inserts

A.R.= +17°, R.R.= +5°

“fa

Right hand (R) shown.

Arbor
Designation Max. ap m z Lt od 4 a b Kg Insert type
TSE4003RIAE 8 50 3 40 22 20 10 6 0.3 TE*N43/TEKR2204... A
TSE4004RIAE 8 50 3 40 22 20 10.4 6.3 0.3 TE*N43/TEKR2204... A
TSE4005RIAE 8 63 3 40 22 20 10 6 0.5 TE*N43/TEKR2204... B
TSE4006RIAE 8 63 3 40 22 20 10.4 6.3 0.5 TE*N43/TEKR2204... B
I Arbor type
Arbor type A Arbor type B
Do oDp
. od | od
a a
4—.‘
~
of | Q=
[ ]

PO B
SPARE PARTS @ & & @ @ )

Designation DLocator (@Right-left screw (3Locator fixing screw Shell locking bolt
TSE4003RIAE LE403R FDS-8S CM4X0.7X14 - WF330N TP-4
TSE4004RIAE LE403R FDS-8S CM4X0.7X14 - WF330N TP-4
TSE4005RIAE LE405R FDS-8S CM4X0.7X14 - WF500R TP-4
TSE4006RIAE LE405R FDS-8S CM4X0.7X14 - WF500R TP-4

Reference pages

Inserts — D113, Standard cutting conditions — D114
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ESE4000R
Square shoulder endmills with wedge clamped high-posi triangle inserts

AR.=+17°,R.R. = +1° ~ +4°

“fa

oDc
"7
9Dsh6

Note: TSE4050RA and TSE4063RA are not irregular pitch spec.

A 16.9 gs 'l‘l
90 L I
I Right hand (R) shown.

(o))

Designation z oDs s L Insert é
ESE4050RA 10 50 3 32 80 115 TE*N43/TEKR2204... E
ESE4063RA 10 63 4 32 80 115 TE*N43/TEKR2204... ‘q-,
ESE4003RIA-S32 10 80 4 32 80 120 TE*N43/TEKR2204... g
o

=

N

SPARE PARTS ﬁ & @ @ /QV »

Designation Locator Right-left screw Locator fixing screw Shell locking bolt Wrench
ESE4050RA LE402AR DS-8S - SHCM4-10 WT402R TP-4
ESE4063RA LE402AR DS-8 - SHCM4-10 WT402R TP-4
ESE4003RIA-S32 LE403R FDS-8S CM4X0.7X14 = WEF330N TP-4
TECN/TEEN 43Z TECN43ZFR-DIA

4.6

Sy

<

(2

b

T

0o B 47[08
0 Re Q
O y
20°
od T - T
TEKR22-MS

>
-
20°

od

LT

Bl steel PAGIIN DAd AGRAIEND dINE 4B dIN b2
M Stainless Yo | | %
-Cast iron * * pAS
- Non-ferrous * *
- Superalloys PAdPAd v : First choice
H Hard materials Y« : Second choice
Coated Cermet | Uncoated PCD
Designation re Maa:)X' 82 § § 0 Q Er ® (g9 s od | T | bs
- = - - b \ol
$$%z5Fp0 |28 SE %
TECN43ZFR 1 10 [} 12.7 | 476 | 2
TECN43ZTR 1 10 I ) ® 12.7 | 476 | 1.31
TEEN43ZFR 1 10 [ 127 | 476 | 2
TEEN43ZTR 1 7 | ©©© 0606 0 o o 0 [} 12.7 | 4.76 | 1.31
TECN43ZFR-DIA - 3.5 [ 12,7 | 476 | 2
TEKR2204PEPR-MS - 10 ® 12.7 | 476 | 1.8
Note: T-DIA is trade name for Tungaloy’s PCD grade. Available in one-corner type @®: Line up

DX140 : Packing Quantity = 1 pc.

Reference pages

Standard cutting conditions — D114
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B STANDARD CUTTING CONDITIONS

Workpiece Roughing (Depth of cut ap: > 1.5 mm) Finishing (Depth of cut ap: 0.3 ~ 0.7 mm)
ISO . Grade - - - -
material Cutting speed Vc (m/min)  Feed per tooth fz(mm/t)  Cutting speed Ve (m/min)  Feed per tooth fz (mm/t)
AH330 130 ~ 370 01~0.2 150 ~ 400 01~0.23
Mild steels AH120 - GH330 130 ~ 230 01~0.2 150 ~ 250 01~0.23
CUIETEEE B T3130 130 ~ 300 01-0.23 180 ~ 300 01-0.25
<180 HB
NS740 - N308 130 ~ 200 01 ~018 150 ~ 250 0.1~0.2
UX30 - AH140 100 ~ 180 01~0.2 130 ~ 200 01~0.23
L AH330 100 ~ 300 01 ~018 150 ~ 320 0.1~0.2
. AH120 - GH330 100 ~ 180 0.1~ 018 150 ~ 200 0.1~0.2
Carbon steels T3130 130 ~ 280 01-~0.2 180 ~ 280 0.1~0.23
Alloy steels
<300 HB AH140 80 ~ 130 01 ~018 100 ~ 200 0.1~018
NS740 - N308 100 ~ 150 01 ~015 150 ~ 200 0.1~018
UX30 80 ~ 130 01 ~018 100 ~ 150 01~0.2
AH330 100 ~ 250 01 ~015 100 ~ 250 01~0.2
Die steels
=30 HRG T3130 - AH120 - GH330 100 ~ 150 01 ~015 100 ~ 150 01~0.2
UX30 80 ~ 130 01 ~015 80 ~ 130 01~0.2
M Stainless steels AH130 - AH140 80 ~ 180 01~0.2 100 ~ 200 0.1~0.25
<250 HB AH120 150 ~ 200 0.1-~0.18 200 ~ 250 01 ~0.25
. Cast irons T1115 100 ~ 200 01~0.2 100 ~ 200 0.1~0.25
Ductile cast irons TH10 80 ~ 130 01~0.2 80 ~ 130 0.1~0.25
A Al TH10 200 ~ 1000 0.05 ~ 0.25 350 ~ 1000 0.1~0.25
. Si<13% DX140 200 ~ 1000 0.05 ~ 0.15 350 ~ 1000 0.1~0.2
Copper alloys TH10 200 ~ 500 0.1 ~015 200 ~ 500 0.1~0.2
Titanium alloys
THOALA, ot AH130 20 ~ 60 0.05 ~ 0.15 20 ~ 60 0.05 ~ 0.15
Heat-resistant alloys AH120 20 ~ 40 0.05 ~ 0.1 20 ~ 40 0.05 ~ 0.1

Inconel 718, etc.

Note:

* Dry cutting is recommended for all materials except for aluminium alloys.

e Maximum depth of cut for TECN43ZFR-DIA is 3.5 mm.

¢ When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.

* No. of revolutions (min™) = Cutting speed X 1000 + 3.14 + Cutter diameter
® Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts
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DEB1000

T-DIA Endmill
g Ly
o9 '_E
0 _ —-— -
% A== 4
Q / | U 9
Voiiorr
9 ‘ gs VI‘|
— =~ = .
L Corner of cutting edge: I
- = Sharp edge
(o))
Designation DX140 z oDc oDs e 25 L £
DEB1040 ° 1 4 6 Bl 32 45 b
DEB1050 [ ] 1 6 3.5 35 50 ‘q-,
DEB1060 (] 1 6 6 3.5 35 50 g
DEB1080 [ ] 1 8 8 5 37 55 .8
DEB1100 [ ] 1 10 10 5 40 60 [77)
DEB1120 [ ] 1 12 12 5 45 65
Notes: @: Line up
® As cutting edge is very sharp, please handle carefully.
* Please keep the overhang length from milling chuck of tool as short as possible.
I STANDARD CUTTING CONDITIONS
DEB1000
For side milling ap = 3D, ae = 0.1 mm
. . Mill dia. Cutting Speed No. of revolutions Table feed
IS0 Workpiece material (mm) Ve (m/min) n (min™) Vf (mm/min)
o4 120 - 180 12,000 120
05 120 - 180 9,600 120
n 06 120 - 180 8,000 120
Aluminium alloys, Copper alloys
08 120 - 180 6,000 120
210 120 - 180 4,800 120
212 120 - 180 4,000 100

- Set the protrusion length as short as possible. Reduce number
of revolutions and table feed in order to prevent chattering
when the protrusion length is long.

- Use the machine with high rigidity.

- Adjust the number of revolutions and the table feed according
to the situation of use. (depth of cut or machine rigidity etc.)
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MillLine - Face Milling

D116 www.tungaloy.com

DO TMILL D118
Face milling cutters with double-sided square, octagonal, and round inserts
., 850 - 160 mm
@is/max.amem PvE@sH
DOOCTO / DOQUAD D121
Face milling cutters with screw-on and wedge clamping systems
featuring 4 types of inserts for a broader application range
45° 263 - 315 mm
@Jmax.ap7.5mm BEvMESsH
DORPENT D127
Economical, double-sided inserts with 10 cutting edges for general-purpose milling
o/ 832 - 6160 mm
@ymax.ap6.4mm BEvENS
TUNGMILL D131
Single-sided inserts with low cutting force for face milling
., 925 - 6160 mm
@is/max.apSmm EVvEN
PEED
TUNGSMILL D136
Incredibly productive high-speed machining with PCD inserts
@ 90" 225 - 125 mm
7 max. ap 11 mm N
EFE D138
Lightweight cutters with screw clamping system suitable for low-rigid machines
o/ 250 mm
@8_5] max. ap 8 mm EvEN
EDPD D141
Lightweight cutters in wedge clamping design with PCD inserts
Jf 963 mm
@ M max. ap 8 mm N
ISO Milling D144
45° - T/EME4400, EMD4400, TMD5400, EGD
75° - TGP4100, TGN4200-A
Clamping systems - S-TAQ, QC System
Milling Tools with Round Inserts D162
ERD6000, T/ERFB000
Milling Tools for Finishing D166

EMS, S/EFP4000
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RIPLE

DO TMILL

TASN13
45° face milling cutter to seat double sided square, octagonal, round insert

A.R.=+6.0°,R.R.=-6.8°~-6.3°
SNGU13 ONGU05 RNGU13

with square inserts with octagonal inserts with round inserts @

& 2bo TASN13M160B40.0...

- £d= a N - ng
‘ L = Q ' 266.7 mm
. I A o d |
b 3 214 mm _aﬂ -Q‘
45° v 45° ‘ T [
| SR
oDc2 oDc3 L L Ll y
oDc+14.0 oDc248.0 oDcs+12.2 {

Right hand (R) shown.

Designation z oDb Lf1 L2 Lf3 od 4 a b Kg Air hole
TASN13M050B22.0R04 50 53 48.7 4 41 40 38.5 38.5 22 20 10.4 6.3 0.4 with
TASN13M050B22.0R05 50 53 48.7 5 41 40 38.5 38.5 22 20 10.4 6.3 0.4 with
TASN13M063B22.0R05 63 66 61.7 5! 47 40 38.5 38.5 22 20 10.4 6.3 0.7 with
TASN13M063B22.0R06 63 66 61.7 6 47 40 38.5 38.5 22 20 10.4 6.3 0.6 with

L TASN13M063B22.0R08 63 66 61.7 8 47 40 38.5 38.5 22 20 10.4 6.3 0.6 with
o TASN13M080B27.0R05 80 83 78.7 5 58 50 48.5 48.5 27 22 12.4 7 11 with
é TASN13M080B27.0R08 80 83 78.7 8 58 50 48.5 48.5 27 22 12.4 7 11 with
E TASN13M080B27.0R10 80 83 78.7 10 58 50 48.5 48.5 27 22 12.4 7 1.2 with
Q TASN13M100B32.0R06 100 103 98.7 6 60 50 48.5 48.5 32 28.5 14.4 8 1.4 with
8 TASN13M100B32.0R08 100 103 98.7 8 60 50 48.5 48.5 32 28.5 14.4 8 1.4 with
L. TASN13M100B32.0R12 100 103 98.7 12 60 50 48.5 48.5 32 28.5 14.4 8 1.4 with
TASN13M125B40.0R07 125 128 128.7 7 71 63 61.5 61.5 40 32 16.4 9 2.2 with
TASN13M125B40.0R10 125 128 123.7 10 71 63 61.5 61.5 40 32 16.4 9 2.3 with
TASN13M125B40.0R14 125 128 123.7 14 7 63 61.5 61.5 40 32 16.4 9 2.5 with
TASN13M160B40.0R08 160 163 158.7 8 100 63 61.5 61.5 40 29 16.4 9 4.1 without
TASN13M160B40.0R12 160 163 158.7 12 100 63 61.5 61.5 40 29 16.4 9 4.2 without
SPARE PARTS @ / f @ 6‘@ /
Designation Clamping screw Lubricant Center bolt Center bolt 1 Torx bit
TASN13M0**B22.0R... CSPB-4 H-TB2W M-1000 = CM10X30H BLDIP15/S7
TASN13M080B27.0R... CSPB-4 H-TB2W M-1000 - CM12X30H BLDIP15/S7
TASN13M100B32.0R... CSPB-4 H-TB2W M-1000 TMBA-M16H - BLDIP15/S7
TASN13M125B40.0R... CSPB-4 H-TB2W M-1000 TMBA-M20H - BLDIP15/S7
TASN13M160B40.0R... CSPB-4 H-TB2W M-1000 = = BLDIP15/M7

Reference pages

Inserts — D119, Standard cutting conditions — D120
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Il INSERT
SNMU-MJ SNGU-MJ SNGU-MH

i
€

|

SNGU-W ONGU-MJ

RNGU-MJ

od T
<
i !r
6@ >

SNGU#C-MJ

Corner details

.

- Steel Adh b
M Stainless * | K
Cast iron * *
= Non-ferrous
- Superalloys * | Y % : First choice
- Hard materials | Y | ¥¥ ¢ : Second choice
Coated
. . Max.|o &
Designation re "ap |¥ 5 Qe A |od | T | bs
Iy
<< - -
SNMU1307ANEN-MJ 0.5 6 © ®© @ @ 9.4 | 13 7 2
SNGU1307ANEN-MJ 0.5 6 ©® @ @ 9.4 | 13 7 2
SNGU1307ANEN-MH 0.8 6 () 9 13 7 2
SNGU1307ANEN-W 1.2 6 @ @ 96 | 13 7 7.5
ONMUO0507ANEN-MJ 08 |34 | @ @ @ @ 49 | 13 7 0.7
ONGUO0507ANEN-MJ 0.8 34 | @ @ @ 4.9 13 7 0.7
ONGUO0507ANEN-W 16 | 34 (@ @ 5 13 | 7.44 | 3.9
RNMU1307ZNER-MJ 6 6 © ®© @ @ 13 | 7.1 1
RNGU1307ZNER-MJ 6 6 @ @ 13 | 741 1
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B STANDARD CUTTING CONDITIONS

SNGU13/0ONGUO05

ISO Workpiece materials

Low carbon steel
C15, etc.

High carbon and alloy steel
C55, 2CrMo4, etc.

Prehardened steel
NAK80, PX5, etc.

Stainless steel
X5CrNi18-9, X5CrNiMo17-12-3, etc.
Stainless cast steel
GX40NiCrSiNb38-19, etc.

Gray cast iron
250, etc.

Ductile cast iron
400-15, 600-3, etc.

Titanium alloys

Ti-6Al-4V, etc.

s Heat-resistant alloys
Inconel718, etc.

X40CrMoV5-1,

etc.
H Hardened steel
X153CrMoV12,
etc.
RNGU13
ISO Workpiece materials

Low carbon steel
C15 etc.

High carbon and alloy steel
C55, 42CrMo4, etc.

Prehardened steel
NAKBS80, PX5 etc.

Stainless steel
X5CrNi18-9, X5CrNiMo17-12-3, etc.

Stainless cast steel
GX40NiCrSiNb38-19, etc.

Gray cast iron
250, etc.

Ductile cast iron
400-15, 600-3, etc.

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

Heat-resistant alloys
Inconel718, etc.

X40CrMoV5-1,
etc.
H Hardened steel
X153CrMoV12,
etc.

D120 www.tungaloy.com

Hardness

200 - 300HB

150 - 300HB

30 - 40HRC

- 200HB

150 - 250 HB

150 - 250 HB

- 40HRC

- 40HRC

40 - 50 HRC

50 - 60 HRC

Hardness

200 - 300 HB

150 - 300 HB

30 - 40 HRC

-200 HB

150 - 250 HB

150 - 250 HB

- 40 HRC

- 40 HRC

40 - 50 HRC

50 - 60 HRC

Priority

First choice
For wear resistance
First choice
For wear resistance
First choice
For wear resistance
First choice
For wear resistance
First choice

For low cutting force

First choice

First choice

First choice

First choice

First choice

First choice

Priority
First choice
For wear resistance
First choice
For wear resistance
First choice
For wear resistance
First choice
For wear resistance
First choice

For fracture resistance

First choice

First choice

First choice

First choice

First choice

First choice

Grades

AH3135
T3225
AH3135
T3225
AH3135
T3225
AH3135
T3225
T3225
AH3135
T1215
AH120
T1215
AH120

AH3135

AH120

AH3135

AH120

Grades

AH3135
T3225
AH3135
T3225
AH3135
T3225
AH3135
T3225
T3225
AH3135
AH120
T1215
AH120
T1215

AH3135

AH120

AH3135

AH120

Chip-
breaker
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MH
MJ
MJ
MJ
MJ
MJ

MJ

MJ

MJ

MJ

Chip-
breaker
MJ

MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ
MJ

MJ

MJ

MJ

MJ

Cutting speed Feed per tooth

Vc (m/min) fz (mm/t)
100 - 250 0.1-0.5
200 - 350 01-0.4
100 - 250 0.1-0.4
180 - 300 01-0.4
100 - 200 0.1-0.4
150 - 250 0.1-0.4
100 - 200 0.1-0.35
100 - 250 0.1-0.3

60 - 120 0.1-0.3
60 - 120 0.1-0.3
100 - 300 0.1-0.4
100 - 250 0.1-0.5
100 - 300 0.1-0.4
80 - 200 0.1-0.5
30-60 0.1-0.3
10 - 40 0.05-0.15
80 - 130 0.1-0.2
50-70 0.03-0.1

Cutting speed Feed per tooth

Vc (m/min) fz (mm/t)
100 - 250
200 - 350
100 - 250 xap=6mm:0.1-0.3

xap=2mm:0.4-0.8
xap=1mm:0.8-15

180 - 300
100 - 200
150 - 250
100 - 200 xap=6mm:0.1-0.25
xap=2mm:0.3-0.7
100-250  xap=1mm:0.6-1.3
60 - 120 xap=2mm:0.2-0.4
60 - 120 xap=1mm:0.3-0.8
100 - 300
xap=6mm: 0.1 -0.3
100-250  ap=2mm:0.4-0.8
100-300 x@p=1mm:0.8-1.5
80 - 200
30 - 60 ap=1mm:0.15-0.8
10 - 40 ap=1mm:0.05-0.3
80 - 130 ap=1mm:0.1-0.25
50-70 ap =0.5mm:0.03 - 0.1

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




DOOCTO DOQUAD

TANO7
45° screw clamp type face mills with double sided octagonal or square inserts

A.R.=-6°R.R.=+15.5°

DOOCTO DOQUAD £ @
Double-sided Double-sided square inserts
octagonal inserts —
] o
\ a ok
M ~ag Uy 45
! Y D | 'y
oDc2_]
@DC1+13mm oDc2+16mp
. i Air Arbor
Designation blal eles z eDb Lft L2 od 4 a b Kg hole Insert type
TANO7R063M22.0E05 63 603 5 41 40 41.4 22 20 10.4 6.3 0.5 with  SN*U/ON*U/OWMT.. A
TANO7R063M22.0E06 63 603 6 41 40 41.4 22 20 10.4 6.3 0.5 with  SN*U/ON*U/OWMT.. A
TANO7R080M27.0E06 80 773 6 50 50 51.4 27 22 12.4 7 1 with  SN*U/ON*U/OWMT.. A
TANO7R080M27.0E08 80 773 8 50 50 51.4 27 22 12.4 7 1 with  SN*U/ON*U/OWMT.. A
TANO7R100M32.0E07 100 973 7 60 50 51.4 32 28.5 14.4 8 1.5 with  SN*U/ON*U/OWMT.. B
TANO7R100M32.0E10 100 973 10 60 50 51.4 32 28.5 14.4 8 1.5 with  SN*U/ON*U/OWMT.. B
TANO7R125M40.0E08 125 1223 8 71 63 64.4 40 29 16.4 9 25 with  SN*U/ON*U/OWMT.. B
TANO7R125M40.0E12 125 1223 12 71 63 64.4 40 29 16.4 9 25 with  SN*U/ON*U/OWMT.. B
TANO7R160M40.0E10 160 157.3 10 100 63 64.4 40 29 16.4 9 4 without SN*U/ON*U/OWMT.. D
TANO7R160M40.0E15 160 157.3 15 100 63 64.4 40 29 16.4 9 4 without SN*U/ON*U/OWMT.. D (o))
TANO7R200M60.0E12 200 1973 12 135 63 64.4 60 38 25.7 14 6.5 without SN*U/ON*U/OWMT.. C é
TANO7R200M60.0E18 200 197.3 18 135 63 64.4 60 38 25.7 14 6.5 without SN*U/ON*U/OWMT.. C E
TANO7R250M60.0E15 250 2473 15 130 63 64.4 60 38 25.7 14 9  without SN*U/ON*U/OWMT.. C )
TANO7R250M60.0E21 250 2473 21 130 63 64.4 60 38 25.7 14 9  without SN*U/ON*U/OWMT.. C 8
TANO7R315M60.0E18 315 3123 18 220 80 81.4 60 38 25.7 14 18  without SN*U/ON*U/OWMT.. E L
TANO7R315M60.0E24 315 3123 24 220 80 81.4 60 38 25.7 14 18  without SN*U/ON*U/OWMT.. E
I Arbor type Arbor type E
Arbor type A Arbor type B Arbor type C Arbor type D - oDy -
oDp oDo 177.8 mm
od od oDy - @b 0101.6 mm
~—2 2 0101.6 mm 966.7 mm ~—od
| O ‘* od od -~
14 a Q a
[ ot ot 2, S T
ity o EICEEe iR gl
= il L B Es)
i - : 8 [ ‘ £
217 mm 017 Mi6

022

SPARE PARTS & , @ & /

Designation Clamping screw Grip Center bolt Center bolt 1 Torx bit
TANO7R063M22.0... SRM5X0.8IP20X+ACROLYTE H-TB - CM10X30H BLDIP20/S7
TANO7R080M27.0... SRM5X0.81P20X+ACROLYTE H-TB - CM12X30H BLDIP20/S7
TANO7R100M32.0... SRM5X0.8IP20X+ACROLYTE H-TB TMBA-M16H = BLDIP20/S7
TANO7R125M40.0... SRM5X0.8IP20X+ACROLYTE H-TB TMBA-M20H - BLDIP20/S7
TANO7R160 - 315... SRM5X0.81P20X+ACROLYTE H-TB - - BLDIP20/M7

R\¢;
.

Reference pages

Inserts — D124, Standard cutting conditions — D125

Tungaloy D121




Screw-on type
DOOCTO

Cutter diameter
and height with
single sided
octagonal insert

OWMT-ML insert

=

OWMT-HJ insert

oDc4

-HJ

*» 0D2-4
oD1-3 oD1-4
ap=3.5mm ap=15mm
(7.5 mm, with double corner use)
. . Dimensions (mm)
Designation

oDc3 oD1-3 oDc4 oD2-4 oD1-4 L3 Lt4
TANO7RO063M... 63.5 76 55.7 67.2 76.4 41 41.4
TANO7RO80M... 80.5 93 72.7 84.2 93.4 51 51.4
TANO7R100M... 100.5 113 92.7 104.2 113.4 51 51.4
TANO7R125M... 125.5 138 117.7 129.2 138.4 64 64.4
TANO7R160M... 160.5 173 152.7 164.2 173.4 64 64.4
TANO7R200M... 200.5 213 192.7 204.2 213.4 64 64.4
TANO7R250M... 250.5 263 242.7 252.2 263.4 64 64.4
TANO7R315M... 315.5 328 307.7 319.2 328.4 64 64.4

Reference pages

Note: OWMTO8 inserts can be only used with screw on type cutters.

Inserts — D124, Standard cutting conditions — D125
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TANO7-W
45° wedge clamp type face mills with double sided octagonal or square inserts.

) I
DOOCTO DOQUAD A
Double-sided Double-sided square inserts
octagonal inserts R
| N
-
44° 457

Q_T gDc2,| |
Sl gDCc2+16 mm _|®

oDc1+13 mm
. . Arbor
Designation z oDb Lf1 L2 od 4 a b Kg Air hole Insert type
TANO7R063M22.0E08W 63 60.3 8 41 40 41.4 22 20 104 6.3 0.6  without SN*U/ON*U/OWMT... B
TANO7R080M27.0E10W 80 77.3 10 50 50 51.4 27 25 12.4 7 1.1 without SN*U/ON*U/OWMT... B
TANO7R100M32.0E14W 100 97.3 14 60 50 51.4 32 285 144 8 1.6 without SN*U/ON*U/OWMT... B
TANO7R125M40.0E18W 125 1223 18 71 63 64.4 40 29 16.4 9 2.5  without SN*U/ON*U/OWMT... B
TANO7R160M40.0E22W 160 157.3 22 100 63 64.4 40 29 16.4 9 3.6  without SN*U/ON*U/OWMT... D
TANO7R200M60.0E28W 200 1973 28 135 63 64.4 60 39 257 14 5.8  without SN*U/ON*U/OWMT... C
(o))
B Arbor type 2
Arbor type B Arbor type C Arbor type D p=
(0]
B 2Dp 2Do Db 8
od " 0101.6 mm ‘ 066.7 mm 8
|————»| |-———
a od od
A <a > 014 mm e Q
I
My -
P S| | -
N | [
il | [
[ j >l e 217 mm
SPARE PARTS , @ & /
Designation Grip Locator Clamping screw Torx bit
TANO7-W H-TBS CLARM-10-TUNGT DS-6P BLDIP15/S7

Reference pages
Inserts — D124, Standard cutting conditions — D125
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B INSERT

ONMU/ONHU0705-MJ / -ML ONHUO0705-W
od T od
A |Xre bs

OWMTO0807-HJ OWMTO0807-ML

Face Milling [\

- Steel ¥ [ | %
M Stainless D¢ *
- Cast iron * DA *
- Non-ferrous
['S superalioys Y s S : First choice
H Hard materials PG ¢ : Second choice
Coated
Designation re Maax. Q882 d 3 0 © od| T | B | od | bs Max
Pl e N ® = & ap
I IIII,«~
<<+ -
ONMUO705ANPN-MJ 0.8 | 4.75 ® 060 00O 72 | 6.2 - (173 - -
ONHUOQ0705ANPN-MJ 0.8 | 4.75 [ BN J 72 | 6.2 - (173 - -
ONMUO705ANPN-ML 08 |475 | @ [ J 72 | 6.2 - (173 - -
ONHUO705ANTN-ML 08 475 | @ [ BN J 72 | 6.2 - (173 - -
ONHUO0705ANPR-W * - 475 | @ 72 | 58 - | 175 64 -
OWMTO0807ZNER-HJ 12 | 15 [} - 7.4 - 19 1 7.5
OWMTO0807AAER-ML 0.8 | 35 [ J [ J 52 | 74 - - 1.2 -
SNMU1706ANPR-MJ 08 | 7.5 ® 00 [ J 11 698 | 44 | 173 | 1.8 -
SNHU1706ANPR-MJ 08 | 75 [ BN J 11 698 | 44 | 173 | 1.8 -
SNMU1706ANTR-ML 08 | 75 | @ [ J 11 1698 | 44 | 173 | 1.8 -
SNHU1706ANTR-ML 08 | 75 | @ 11 698 | 44 | 173 | 1.8 -
SNHU1706ANFN-W * 04 | 75 | @ 173 | 6.5 - [ 173 11 -
* Pay attention to the wiper insert installation procedure below. @: Line up
Il Attention for wiper inserts
Attach only one wiper insert on the cutter and make sure Attach only one wiper insert on the cutter and make sure
the wiper edge faces the machining surface. the wiper edge faces the machining surface.
Feed rate: f < 5.5 mm/rev Feed rate: f < 9.5 mm/rev

D124 www.tungaloy.com




B STANDARD CUTTING CONDITIONS

Double-sided inserts

1ISO Workpiece material

Low carbon steel
C15E, etc.

High carbon steel
C45E, C55E, etc.

Alloy steel
42CrMo4, 17Cr3, etc.

M Stainless steel
X5CrNi18-9, etc.

Grey cast iron
GG35, GG45, etc.

Ductile cast iron
GGG6O, etc.

H Hardened steel

Single-sided inserts

1ISO Workpiece material

Low carbon steel
C15E, etc.

High carbon steel
C45E, C55E, etc.

Alloy steel
42CrMo4, 17Cr3, etc.

M Stainless steel
X5CrNi18-9, etc.

Grey cast iron

. GG35, GG45, etc.

Ductile cast iron
GGG6O, etc.

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

S

Heat resistant alloy
Inconel718, etc.

H Hardened steel

Hardness

-200 HB

-200 HB

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

-200 HB

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

Hardness

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

Priority

First choice

For wear
resistance
For fracture
resistance

First choice

For wear
resistance
For fracture
resistance

First choice

For wear
resistance
For fracture
resistance

First choice

First choice

For fracture
resistance
For wear
resistance

First choice

For fracture
resistance
For wear
resistance

First choice

First choice

Priority

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

For fracture
resistance

First choice

First choice

* Apply 20% of recommended feed when using HJ insert with ap over 1.5 mm.

Recommendation

Grade
AH3135

AHT725
AH140
AH3135
AHT725
AH140
AH3135
AHT725
AH140

AH3135

AH120
AHT725
T1215
AH120
AHT725
T1215
AH3135
AH3135

Grade

AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH130
AH3135
AH3135

Chipbreaker
ML

ML
MJ
MJ
MJ
MJ
MJ
MJ
MJ

ML

ML
MJ
MJ
ML
MJ
MJ
MJ
MJ

Cutting speed Feed per tooth

Ve (m/min)
100 - 300
100 - 300
80 - 180
100 - 230
100 - 230
80 - 180
100 - 200
100 - 200
80 - 150

100 - 150

100 - 250
100 - 250
150 - 300
80 - 200
80 - 200
100 - 250
80 - 130
50-70

fz (mm/t)
0.2-0.5
0.2-0.5
0.2-0.5
0.2-04
0.2-04
0.2-04
0.2-04
0.2-04
0.2-04

01-0.3

0.1-0.5

01-0.5 ya

01-0.5

01-0.4
01-0.4
01-0.4
0.1-0.2
0.05-0.1

Cutting speed  Feed per tooth: fz (mm/t)

Vc (m/min)
100 - 300
100 - 300
100 - 230
100 - 230
100 - 200
100 - 200
100 - 150
100 - 150
100 - 250
100 - 250
80 - 200
80 - 200
30-60
30-60
10 - 40
10 - 40
80 - 130
50 - 70

ML
0.1-0.5

01-0.5
01-0.4
01-0.4
01-0.4
01-0.4
01-0.3
01-0.3
01-0.5
0.1-0.5
01-0.4
01-0.4
01-0.3
01-0.3
0.05-0.15
0.05-0.15

HJ*
0.5-2.0
0.5 : 1.5
0.5-1.5
0.3-0.7
0.5-2.0
0.5-1.5
0.3-0.7
01-0.3

01-0.3
0.08 - 0.07

Tungaloy D125
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DOPENT

TENO9R/L
70° face mills with double sided pentagonal inserts.

A.R.=-6°R.R.=-10°~-2°

'.. P - TENO9R/L160M40.0... : @
wilh = oDp
e 3 066.7 mm
| od
&3 214 mm a Q
' = o ‘ =
- C I NIERiEeS

[ ]

«elR”

Right hand (R) shown.

Designation Max. ap Lf od 4 a b Kg Air hole Insert
TENO9R050M22.0E04 6.4 50 40 22 20 10.4 6.3 0.3 with PN*U0905...
TENO9R050M22.0E06 6.4 50 40 22 20 10.4 6.3 0.3 with PN*U0905...
TENO9R063M22.0E06 6.4 63 40 22 20 10.4 6.3 0.5 with PN*U0905...
TENO9R063M22.0E08 6.4 63 40 22 20 10.4 6.3 0.5 with PN*U0905...
TENO9R080M27.0E07 6.4 80 50 27 22 12.4 7 0.9 with PN*U0905...
TENO9R080M27.0E10 6.4 80 10 86 50 50 27 22 12.4 7 1 with PN*U0905...
TENO9R/L100M32.0E08* 6.4 100 8 106 60 50 32 28.5 14.4 8 1.3 with PN*U0905...
TENO9R100M32.0E12 6.4 100 12 106 60 50 32 28.5 14.4 8 1.4 with PN*UQ905...
TENO9R/L125M40.0E10* 6.4 125 10 131 71 63 40 32 16.4 9 2.3 with PN*U0905... g’
TENO9R125M40.0E16 6.4 125 16 131 71 63 40 32 16.4 9 2.5 with PN*U0905... =
TENO9R/L160M40.0E12* 6.4 160 12 166 100 63 40 29 16.4 9 4 without  PN*U0905... E
TENO9R160M40.0E20 6.4 160 20 166 100 63 40 29 16.4 9 4.3 without  PN*U0905... 8
* For TENOOL (left-hand cutter), use the neutral-hand inserts. L‘E

SPARE PARTS @ , f 6@ & /

Designation Clamping screw Lubricant Center bolt Center bolt 1 Torx bit
TENO9RO050 - 068... CSTR-4L100 H-TBS M-1000 - CM10X30H BT15S
TENO9R080... CSTR-4L100 H-TBS M-1000 - CM12X30H BT15S
TENO9R/L100... CSTR-4L100 H-TBS M-1000 TMBA-M16H - BT15S
TENO9R/L125M...10 CSTR-4L100 H-TBS M-1000 TMBA-M20H - BT15M
TENO9R125M...16 CSTR-4L100 H-TBS M-1000 TMBA-M20H - BT15S
TENO9R/L160M...12 CSTR-4L100 H-TBS M-1000 - - BT15M
TENO9R160M...20 CSTR-4L100 H-TBS M-1000 - - BT15S

Reference pages

Inserts — D128, Standard cutting conditions — D129
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EENO09
70° endmills with double sided pentagonal inserts.

A.R.=-6°R.R.=-2°~-10°

[ T “®
~ O | ] [%]
QQ e —————— Q
] Q Q
B |
=== 70
.[..."— Lf _ QS
e L
B
Designation Max. ap m z oD1 oDs fs Lf L Kg Air hole Insert
EENO9R032M32.0-03 6.4 S 38 32 80 85 115 0.7 with PN*U0905...
EENO09R040M32.0-04 6.4 40 4 46 32 80 35 115 0.7 with PN*U0905...
EENO9R050M32.0-04 6.4 50 4 56 32 80 40 120 0.9 with PN*U0905...
EEN0O9R063M32.0-06 6.4 63 6 69 32 80 40 120 1 with PN*U0905...
EENO9R080M32.0-07 6.4 80 7 32 80 40 120 1.3 with PN*U0905...
AZ0  SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench
g) EENO9 CSTR-4L100 M-1000 T-15D
p=
3
(W]
L
Q.
B INSERT
PNCU0905-MJ (Right-hand) PNCU0905-ML (Neutral-hand) PNCU0905-AJ (Right-hand)

A T

bs " [fe

A T T
9 § i a gd x
A
bs \Je bs \Je

PNMU0905-MJ (Neutral-hand) PNCU0905-W (Right-hand)

20iC@al

- Steel pie * K
M Stainless PAdRAdE"C
Cast iron * PAq %* | %
= Non-ferrous *
- Superalloys pie * Yy % : First choice
H Hard materials ¢ : Second choice
Coated Cermet céJaQéd
0
Designation re Maax. 88 2wewg |12 (o A | T | ed|bs
PIETERC-8E B |E
I IIIFER |2 |F
PNCUO0905GNER-MJ 08 | 64 ©® @ @ [ ] [ ) [ ] 8.9 | 593|122 | 1.4
PNCUO0905GNEN-ML 0.8 6.4 [ ) 89 | 596|122 | 14
PNCU0905GNFR-AJ 08 | 6.4 [ ] 89 [6.25| 122 | 1.4
PNMUO905GNEN-MJ 08 | 64 | @ [ J [ ] 8.9 6 122 | 1.4
PNCUO0905GNER-W 0.8 2 [ ] - 593 | 122 | 3.8

@: Line up
Reference pages

Standard cutting conditions — D129
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B STANDARD CUTTING CONDITIONS

ISO

S

- Remove excessive chip with an air blast to prevent chip jamming.
- Use water-soluble coolant to avoid built-up edge in case extreme

Workpiece material

Low carbon steel
C15, etc.

High carbon steel
C45, etc.

Alloyed steel
42CrMod4, etc.

Tool steel

X153CrMoV12, etc.

Stainless steel
X5CrNi18-9, etc.

Grey cast irons
250, etc.

Ductile cast iron
400-158S, etc.

Aluminium alloys Si < 13%

Aluminium alloys Si = 13%

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

Heat-resistance alloys

Inconel 718, etc.

Hardness

HB

-200

-200

-200

-200
200 - 300
200 - 300
200 - 300
200 - 300
150 - 300
150 - 300
150 - 300
150 - 300

- 300

- 300

- 300

welding occurs on cutting edges. (ex. aluminium machining).

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

Selection
criteria

First choice

Low cutting force

Priority on wear
resistance

Priority on surface
quality

First choice

Low cutting force

Priority on wear
resistance

Priority on surface
quality

First choice

Low cutting force

Priority on wear
resistance

Priority on fracture
resistance

First choice

Low cutting force

Priority on wear
resistance

First choice

Priority on fracture
resistance

First choice

Priority on wear
resistance

First choice

Priority on wear
resistance

First choice
First choice

First choice

Priority on fracture
resistance

First choice

Recommended
grade

AH3135, AH725
AH3135
T3130
NS740
AH3135, AH725
AH3135
T3130
NS740
AH3135, AH725
AH3135
T3130
NS740
AH3135, AH725
AH3135
T3130
AH3135
AH3135, AH140
AH120
T1215
AH120
T1215
TH10
TH10
AH3135
AH3135

AH725

Chip-
breaker

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

MJ

Cutting speed Feed per tooth

Vc (m/min)
100 - 250
100 - 250
120 - 250
100 - 250
100 - 230
100 - 230
120 - 250
100 - 250
100 - 230
100 - 230
120 - 250
100 - 250
100 - 180
100 - 180
120 - 180
90 - 180
90 - 180
140 - 250
150 - 280
100 - 200
120 - 220
500 - 1500
150 - 500
30-60
30-60

20-50

fz (mm/t)
0.1-0.6

0.1-0.5
01-0.6
0.1-0.5
0.1-0.5
0.1-0.4
0.1-0.5
01-0.4
0.1-0.5
0.1-0.4

01-0.5

01-0.4 L

0.1-0.5

0.1-0.4

0.1-0.5

01-0.4

0.1-0.45

0.1-0.6

0.1-0.6

0.1-0.6

0.1-0.6

01-0.5

0.1-0.5

01-0.4

01-0.4

0.04-041

- Cutting conditions may be limited depending on machine power, workpiece
rigidity, and spindle output. When the cutting width, depth or overhang
length is large, set Vc and fz to the lower recommended values and check

chining of workpiece materials with interrupted surface, the feed (fz) should

be set to the lower recommended value shown in the above table.

the machine power and vibration.

Tungaloy D129



B Installation of the extra close pitch cutter inserts

® The extra close pitch cutter has a slanted screw.
® Locate insert and then fasten the screw. (Fig. A)
® Appropriate torque is 3.5 N-m.

@ After fastening the screw, please ensure there is no space \ 4
between the cutter body and insert. (Fig. B) Locate insert
and then fasten
the screw.

i NOTES ON USE OF WIPER INSERT

@ To achieve a good surface finish, a wiper insert is recommended.
(PNCUO905GNER-W)

@ When using the wiper insert, install the insert as shown in Fig. C.
Ensure that the groove is at the front as shown in Fig. D.

@ The wiper insert has two wiping corners. (Fig. D)

@ Do not use the other corners. It may break the tool body.

LT
(@)}
£
=
8
L

D130 www.tungaloy.com
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TUNGMILL

TAW13
30°~ 45° face mills with screw clamped SWMT/SWGT13 inserts

AR.=+17°~+20°,R.R.=-16°~-11°

@Db TAW13R160... TAW13R200... g@Db La @
~od oDb 2101.6 mm /
a Q 266.7mm_ ~ od
<od s
il % L 714:
A X
,,‘ ' AU :
S Right hand (R) shown.
Designation z 4 a b Kg Air hole Insert
TAW13R050M22.0E04 50 4 20 10.4 6.3 0.4 with SW*T13...
TAW13R050M22.0E05 50 5 63 41 40 22 20 10.4 6.3 0.4 with SW*T13...
TAW13R063M22.0E05 63 5 76 41 40 22 20 10.4 6.3 0.6 with SW*T13...
TAW13R063M22.0E06 63 6 76 41 40 22 20 10.4 6.3 0.6 with SW*T13...
TAW13R080M27.0E06 80 6 94 50 50 27 22 12.4 7 1 with SW*T13...
TAW13R080M27.0E08 80 8 94 50 50 27 22 12.4 7 1 with SW*T13...
TAW13R100M32.0E07 100 7 114 60 50 32 28.5 14.4 8 1.5 with SW*T13...
TAW13R100M32.0E10 100 10 114 60 50 32 28.5 14.4 8 15 with SW*T13...
TAW13R125M40.0E08 125 8 139 80 63 40 32 16.4 9 2.7 with SW*T13.. g’
TAW13R125M40.0E12 125 12 139 80 63 40 32 16.4 9 3 with SW*T13... =
TAW13R160M40.0E10 160 10 174 100 63 40 29 16.4 9 4.4 without SW*T13... E
TAW13R160M40.0E16 160 16 174 100 63 40 29 16.4 9 4.4 without  SW*T13... 8
&
SPARE PARTS & f @ «@ & = / (
Designation (®Clamping screw Lubricant (DShim screw Center bolt Center bolt 1 Wrench 1
TAW13R050 - 063... CSPB-3.5 M-1000 DTS5-3.5S8S - CM10X30H FSSA1102 IP-15D P-3.5
TAW13R080... CSPB-3.5 M-1000 DTS5-3.5SS - CM12X30H FSSA1102 IP-15D P-3.5
TAW13R100... CSPB-3.5 M-1000 DTS5-3.5SS TMBA-M16H = FSSA1102 IP-15D P-3.5
TAW13R125... CSPB-3.5 M-1000 DTS5-3.5SS TMBA-M20H - FSSA1102 IP-15D P-3.5
TAW13R160... CSPB-3.5 M-1000 DTS5-3.5SS - - FSSA1102 IP-15D P-3.5

,/'
(2)Shim %
v

(DShim screw y f®CIamping screw
Insert——" %

Reference pages
Inserts — D133, Standard cutting conditions — D134 - D135
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EAW13
30°~ 45° endmills with screw clamped SWMT/SWGT13 inserts

AR.=+17°~+20° RR.=-16°~-11°

N <@

- o o DR &t
QQ i ( Qy
SIS g
e ©
- L e
-
o L Right hand (R) shown.
Designation m z oD1 oDs fs Lf L Kg Air hole Insert
EAW13R025M25.0-02 25 2 39 25 80 35 115 0.4 with SW*T13/WWCW13...
EAW13R032M32.0-02 32 2 46 32 80 35 115 0.7 with SW*T13/WWCW13...
EAW13R040M32.0-03 40 3 54 32 80 35 115 0.8 with SW*T13/WWCW13...
EAW13R050M32.0-03 50 3 63 32 80 40 120 1 with SW*T13/WWCW13...
EAW13R050M32.0-04 50 4 63 32 80 40 120 0.9 with SW*T13/WWCW13...
EAW13R063M32.0-04 63 4 76 32 80 40 120 1.1 with SW*T13/WWCW13...
EAW13R063M32.0-05 63 5 76 32 80 40 120 1.1 with SW*T13/WWCW13...
EAW13R080M32.0-04 80 4 94 32 80 40 120 15 with SW*T13/WWCW13...
EAW13R080M32.0-06 80 6 94 32 80 40 120 1.4 with SW*T13/WWCW13...
SPARE PARTS & f @ = / (
Designation (3)Clamping screw Lubricant (DShim screw (2)Shi Wrench 1
EAW13R025**~040** CSPB-3.5 M-1000 - - IP-15D -
EAW13R050**~080** CSPB-3.5 M-1000 DTS5-3.5SS FSSA1102 IP-15D P-3.5

@Shlm%
(D)Shim screw—*

Insert——"

f®CIamp|ng screw
%

Reference pages
Inserts — D133, Standard cutting conditions — D134 - D135
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B INSERT

SWMT13T3-MJ SWMT13T3-ML
] )
od¥, T Led X, T
60 i 90
ré ré
SWMW13T3 (Flat) SWMT13T3-HJ
S
od f: jT
&
hre
SWMT13T3-MS SWGT13T3-MJ
S
od J
&
re =
SWGT13T3-AJ WWCW13T3AFER-WS E
S T 3
o T
od re o5 ™
k]
60 Q 6°
‘ 1
WWCW13T3AFFR-WS WWCW13T3AFFR-WD
T‘*
re %
ko]
Q | 6°
- Steel PAg * * *
M Stainless * | Y %
- Cast iron * * % Kk
- Non-ferrous * * *
- Superalloys ¥* | Y DA  : First choice
H Hard materials Y : Second choice
Coated Cermet| cé"a%d PCD
0 o
Designation re N‘!::)X' RIS g E =l 2 = = g o =4 od| T | & | bs
ITTITICYNL D o |8 |X
IO FFFFDO z 4 o
SWMT13T3AFPR-MJ 1.5 4 © © @ 0 [ B BN J [ ] 13.9 4 18.5 2
SWMT13T3AFER-ML 15 | 25 | @ 13.9 4 18.5
SWMW13T3AFTR 1.5 5 | @ [ B BN J [ ] 13.9 4 18.5 2
SWMT13T3AFPR-HJ 1.5 2 00 o o 14.7 4 185 | 2.3
SWMT13T3AFPR-MS 1 4 [ B BN ) 14.1 4 18.5 2
SWGT13T3AFPR-MJ 15 4 | @ [ 139 | 4 |185
SWGT13T3AFFR-AJ - 4 o [} 14.1 4 18.5 2
WWCW13T3AFER-WS 1.5 - [ ] [ ] 12.8 4 185 | 7.8
WWCW13T3AFFR-WS 1.5 - [ ] [ ] 12.8 4 185 | 7.8
WWCW13T3AFFR-WD - - ) 128 | 4 | 185 | 7.8
@: Line up

DX140 : Packing Quantity = 1 pc.

Tungaloy D133




B STANDARD CUTTING CONDITIONS

ISO

Workpiece material

Mild and
low carbon steels
E275A, etc.
< 180 HB

Carbon and
alloy steels

C45, 42CrMo4, etc.

<300 HB

Die steels
X96CrMoV12, etc.
<30 HRC

Stainless steels
X5CrNi18-9,

X5CrNiMo17-12-2, etc.

<250 HB

Grey cast irons
250, 300, etc.

Ductile cast irons

400-158S, 600-3, etc.

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

Heat-resistance alloys

Inconel 718, etc.

Aluminium alloys
Si<13 %

Aluminium alloys
Si=13%

Copper alloys

Priority

First choice

Priority on wear
resistance

Priority on surface
quality

First choice

Priority on wear
resistance

Priority on surface
quality

First choice

Priority on wear
resistance

First choice

Priority on wear
resistance

First choice

Priority on impact
resistance

First choice

Priority on impact
resistance

First choice

First choice

M Notes for use of HJ-type inserts

Grade

AH3135
AH120

T3130

NS740

AH3135
AH120

T3130

NS740

AH3135
AH120

T3130

AH3135
AH130

AH120

T1215

AH120

T1215

AH120

AH130

AH120
DS1100
KS05F

DS1100
KSO05F

DS1100
KSO05F

Cutting
speed
vc (m/min

100 - 270
150 - 300
100 - 300
100 - 230
150 - 280
100 - 230
100 - 180
100 - 180
80 - 200
150 - 250
180 - 300
150 - 250
120 - 200
100 - 180
30 -60
10-40
300 - 1000
80 - 300

200 - 500

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

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

e The maximum depth of cut is ap = 2 mm. Select feeds within the above value.
¢ Do not use the HJ-type inserts with other types (such as MJ- and MS-types) in

the same body.

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

M Notes on use of wiper insert

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

e When using the wiper insert, install the insert as shown in Fig. A.
If the insert is installed as shown in Fig. B, breakage of the insert
is inevitable and normal surface finish can not be obtained.

e The wiper insert must not be used together with HJ-type inserts

Roughing (Depth of cut: > 1.0 mm)
Feed per tooth: fz (mm/t)

Y ML HJ MS Flat AJ
0.05-0.3 0.05-0.25 0.2-06 0.1-0.25 0.05-0.3 -
0.05-0.3 - 0.2-0.6 - 0.05-0.3 -

0.05-0.23 - - - 0.05-0.23 -
0.05-0.25 0.05-0.2 0.2-0.5 - 0.05-0.25 -
0.05-0.25 - 0.2-0.5 - 0.05-0.25 -
0.05-0.2 - - - 0.05-0.2 -
0.05-0.2 0.05-02 0.2-04 - 0.05-0.2 -
0.05-0.2 - 0.2-04 - 0.05-0.2 -
0.1-0.25 - 0.2-0.5 0.1-0.2 - -
0.1-0.25 0.1-0.2 0.2-0.5 - 0.1-0.25 -
0.05-0.25 - 0.2-0.6 - 0.05-0.25 -
0.05-0.25 0.05-0.2 0.2-0.6 - 0.05-0.25 -
0.05-0.25 - 0.2-0.6 - 0.05-0.25 -
0.05-0.25 0.05-0.2 0.2-0.6 - 0.05-0.25 -

- - - 0.1-0.2 - -
0.05-0.15 - - = - -

- - = - - 0.05-0.2

- - = - - 0.05-0.2

- - - = - 0.05-0.2

<
ap<2mm

d

Face Cutting edge Main Cutting edge

e The wiper insert has one wiping corner.

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

e When using the wiper insert, depth of cut (@p) less than 1 mm is
recommended.

Fig. A Fig. B
4 4
& VN
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ISO

Notes:

Workpiece material

Mild and
low carbon steels
E275A, etc.
<180 HB

Carbon and
alloy steels
C45, 42CrMo4, etc.
<300 HB

Die steels
X96CrMoV12, etc.
<30 HRC

Stainless steels
X5CrNi18-9,
X5CrNiMo17-12-2, etc.
<250 HB

Grey cast irons
250, 300, etc.

Ductile cast irons
400-15S, 600-3, etc.

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

Heat-resistance alloys
Inconel 718, etc.

Aluminium alloys
Si<13 %

Aluminium alloys
Si=13%

Copper alloys

Priority

First choice

Priority on wear
resistance

Priority on surface
quality

First choice

Priority on wear
resistance

Priority on surface
quality

First choice

Priority on wear
resistance

First choice

Priority on wear
resistance

First choice

Priority on impact
resistance

First choice

Priority on impact
resistance

First choice

First choice

Grade

AH3135
AH120

T3130

NS740

AH3135
AH120

T3130

NS740

AH3135
AH120

T3130

AH3135
AH130

AH120

T1215

AH120

T1215

AH120

AH130

AH120
DS1100
KSO05F

DS1100
KSO05F

DS1100
KS05F

Cutting Light cutting to finishing (Depth of cut: = 1.0 mm)
speed Feed per tooth: fz (mm/t)
ve (m/min) My ML HJ MS Flat AJ
100-270 0.05-0.25 0.05-0.2 0.2-0.6 0.1-0.2 0.05-0.25 -
150-300 0.05-0.25 - 0.2-0.6 - 0.05-0.25 -
100-300 0.05-0.2 - - - 0.05-0.2 -
100 - 230 0.05-0.2 0.05-0.15 0.2-0.5 - 0.05-0.2 -
150 - 280 0.05-0.2 - 0.2-0.5 - 0.05-0.2 -
100-230 0.05-0.18 - - - 0.05-0.18 -
100-180 0.05-0.18 0.05-0.12 0.2-0.4 - 0.05-0.18 -
100-180 0.05-0.18 - 0.2-04 - 0.05-0.18 -
80 - 200 0.1-0.2 - 0.2-05 01-0.18 - -
150 - 250 01-0.2 01-018 0.2-0.5 - 0.1-0.2 - /
180 - 300 0.1-0.2 - 0.2-0.6 - 0.1-0.2 -
150 - 250 0.1-0.2 0.05-018 0.2-0.6 - 01-0.2 -
120 - 200 0.1-0.2 - 0.2-0.6 - 0.1-0.2 -
100 - 180 01-0.2 0.05-0.18 0.2-0.6 - 0.1-0.2 -
30 -60 - - - 0.1-0.2 - -
10 - 40 0.05-0.15 - - - - -
300 - 1000 - - - - - 0.05-0.2
80 - 300 - - - - - 0.05-0.2
200 - 500 - - - - - 0.05-0.2

- When cutting at a large depth of cut or a large cutting width, the cutting

speed (vc) and feed (fz) should be set to the lower side of the values shown

in the above table.

- Dry cutting (or air-blowing) is generally recommended. However, when

chips tend to excessively adhere to the cutting edges when machining

stainless steel, use a water soluble cutting fluid. In this case, use the AH130
grade at speeds lower than vc = 100 m/min.

ramping, plunging and drilling.

- When wet machining mild steels, carbon steels and alloy steels, use T3130
at lower cutting conditions.
- TAW13 type TAC mills cannot be used for axial-feed cutting such as

Tungaloy D135




TUNEGESMILL

TPYP12
High speed milling cutter with PCD insert for non ferrous materials

Lf

oD120¢,

Designation m oD1 z Lt od 4 a b Kg Air hole Insert
TPYP12M050B22.0R08 50 51.4 8 55 22 20 10.4 6.3 0.9 with YPEB12X3-*P...
TPYP12M063B22.0R10 63 64.4 10 55 22 20 10.4 6.3 1.3 with YPEB12X3-*A...
TPYP12M080B27.0R12 80 81.4 12 58 27 22 12.4 7 2.2 with YPEB12X3-*A...
TPYP12M100B32.0R16 100 101.4 16 58 32 25 14.4 8 1.9 with YPEB12X3-*A...
TPYP12M125B40.0R20 125 126.4 20 58 40 28 16.4 9 2.9 with YPEB12X3-*A...
*D1: Outside diameter

L Dc: diameter with 01 type insert

g-‘ SPARE PARTS @ /‘ & @ /‘ @

= Designation Clamping screw Wrench Locator fixing screw Locator Wrench Cover Center bolt

E TPYP12M050B22.0R08 VX040024A T-15F RSRGR5M40 RSFTC1008 T-8F = RSFTS-050M

()] TPYP12M063B22.0R10 VX040024A T-15F RSRGR5M40 RSFTC1008 T-8F RSFTS6063M VC004762I10035F

8 TPYP12M080B27.0R12 VX040024A T-15F RSRGR5M40 RSFTC1008 T-8F RSFTS6080 VCOOTEDI12040F

= TPYP12M100B32.0R16 VX040024A T-15F RSRGR5M40 RSFTC1008 T-8F RSFTS6100 VCOOTANG16040F
TPYP12M125B40.0R20 VX040024A T-15F RSRGR5M40 RSFTC1008 T-8F RSFTS6125 VCOOTEDI20040F

TUNGSMILL

EPYP12
High speed milling endmill with PCD insert for non ferrous materials

3 8
% S
AJ
Is o
- L -
Designation oDc -1} ] z oDs L Lt fs Kg Air hole Insert
EPYP12M025C25.0R03 25 26.4 3 25 100 50 50 0.4 with YPEB12X3-*P...
EPYP12M032C25.0R05 32 33.4 5 25 100 45 55 0.5 with YPEB12X3-*P...

*D1: Outside diameter
Dc: diameter with 01 type insert

SPARE PARTS @ /‘ & @ /‘

Designation Clamping screw Wrench Locator fixing screw Locator Wrench
EPYP12M025C25.0R03 VX040024A T-15F VX040028A RSFTC1011 T-8F
EPYP12M032C25.0R05 VX040024A T-15F RSRGR5M40 RSFTC1009 T-8F

Reference pages

Inserts, Standard cutting conditions — D137
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B INSERT
YPEB12X3-1A/P YPEB12X-FP

Edge geometry
details

Edge geometry
details

Edge geometry details
[ 01R-D 02R-D 07R-D
<C
\d
Edge geometry bs
details
Fig.1 Fig.3 i
2
p=
M Stainless 8
-Cast iron E
- Non-ferrous *
- Superalloys % : First choice
H Hard materials ¥ : Second choice
PCD
Designation ygrh%fr re Maa;)x. = A| B | T]|bs Apgdlgg? e Fig.
o2 diameters
a
YPEB12X3-1A01R-D 1 - 4 @ 12.7719.525 | 3.85 | 1.59 | Dc>¢p50mm 1
YPEB12X3-1A02R-D 1 - 4 | @ 12.756| 9.525 | 3.85 | 1.29 | Dc>¢p50mm 2
YPEB12X3-1A07R-D 1 04 | 4 |@ 12.756| 9.525 | 3.85 | 1.34 | Dc>¢50mm 3
YPEB12X3-1P02R-D 1 - 4 @ 12.817|9.525 | 3.85 | 1.37 | Dc=¢p50mm 2
YPEB12X3-1P07R-D 1 04 | 4 |@ 12.817|9.525 | 3.85 | 1.37 | Dc=¢p50mm 3
YPEB12X3-FP02R-D 1 - 1 | @ 12.817/9.525 | 3.85 | 1.37 | Dc=¢p50mm 2
YPEB12X3-FPO7R-D 1 04 | 11 |@ 12.817|9.525 | 3.85 | 1.37 | Dc=¢p50mm 3
YPEB12X3-2A01R-D 2 - 4 @ 12.8 |9.525 3.868 | 1.59 | Dc>¢p50mm 1
YPEB12X3-2A02R-D 2 - 4 @ 12.8 |9.525 |3.868 | 2.07 | Dc>¢p50mm 2
YPEB12X3-2A07R-D 2 04 | 4 |@ 12.8 |9.525 |3.868 | 2.07 | Dc>¢p50mm 3
YPEB12X3-2P07R-D 2 04 | 4 |@ 12.876| 9.525 | 3.85 | 2.07 | Dc=¢p50mm 3
@: Line up

Package quantity : 2pcs.

B STANDARD CUTTING CONDITIONS

1ISO Workpiece material Grade Cl:/t:'?ng /ﬁﬂ:)e d Fe?: (‘::;‘t/g)o th
Aluminum cast Si<13% DX160 <6000 0.05-0.25
Aluminum cast Si=13% DX160 <1500 0.05-0.25
. Copper, brass, etc DX160 <2000 0.05-0.25
Non metalic material DX160 <3000 0.05-0.25

Tungaloy D137




EFE12R
86° endmills with screw clamped inserts for aluminum machining
AR.=+13° RR. =+7°

7 “@

op I

Air through type

Designation Max. ap m z oDs oDb &s Lf L Kg Air hole Insert
EFE12050R 8 50 3 20 30 60 35 95 0.37 with SEG*12X4...
SPARE PARTS & v /

Designation (D Clamping screw Lubricant Wrench
EFE12000R CSPB-4S M-1000 IP-15D

Insert

(DClamping
screw

Reference pages
Inserts — D139, Standard cutting conditions — D140
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B INSERT
SEGW12X4ZEPR / ZEFR SEGT12X4-AJ

g
H
oD
20°

SEGW12X4ZEFR-D

- Steel * *
M Stainless *
- Cast iron *
- Non-ferrous * * *
- Superalloys Y : First choice
- Hard materials ¢ : Second choice
Coated  |Cermet| céJar%éd PCD
Designation Maax. S E: ,8 g |5 |2 A| B | T |bs
Pl = = N~ o A\
zz3 |2 |£ |8
SEGW12X4ZEFR 8 () 127 | 127 | 4 1.8
SEGW12X4ZEPR [ BN J [ J 12.7 | 12.7 4 1.4
SEGT12X4ZEFR-AJ 8 [ J [ J 12.7 | 12.7 4 1.8
SEGW12X4ZEFR-D 3.5 [ ] 12.7 | 12.7 4 1.8
SEGW12X4ZEFR-WD - () 124 | 128 | 4 2
SEGW12X4ZEFR-BD - [ ] 12.4 | 13.1 4 1.8
@®: Line up

DX140 : Package quantity = 1pc.

Tungaloy D139




I STANDARD CUTTING CONDITIONS

. . . . Cutting speed Feed per tooth
ISO Workpiece material Grade Designation Ve (m/min) fz (mm/t)
. Carbon steels and alloy steels AH120 SEGW12X4ZEPR 100 ~ 180 0.03 ~ 0.15
< 300HB NS740 SEGW12X4ZEPR 100 ~ 180 0.03 ~0.15
M Stainless steels AH140 SEGW12X4ZEPR 80 ~ 180 0.03 ~ 0.15
< 250HB
. Grey and ductile cast irons AH120 SEGW12X4ZEPR 100 ~ 200 0.03 ~ 0.15
Cast aluminium alloy / Die-cast KSO5F SEGT12X4ZEFR-AJ 200 ~ 1500 0.05 ~ 0.2
Si<13% DX140 SEGW12X4ZEFR-D 200 ~ 1500 0.05 ~ 0.2
Cast aluminium alloy / Die-cast KSO5F SEGT12X4ZEFR-AJ 80 ~ 200 0.05 ~ 0.2
Si =13% DX140 SEGW12X4ZEFR-D 200 ~ 500 0.05 ~ 0.2
. Aluminiumn alloy KSO5F SEGT12X4ZEFR-AJ 200 ~ 1500 0.05 ~ 0.2
Tensile strength < 350 N/mm? DX140 SEGW12X4ZEFR-D 200 ~ 1500 0.05~0.2
A el KS05F SEGW12X4ZEFR 200 ~ 1500 0.05 ~ 0.2
Tensile strength > 350 N/mm? DX140 SEGW12X4ZEFR-D 200 ~ 1500 0.05 ~ 0.2
/ KSO05F SEGT12X4ZEFR-AJ 200 ~ 500 0.05~0.2
Copper alloy
DX140 SEGW12X4ZEFR-D 200 ~ 500 0.05~0.2
Notes:
® In milling aluminium and copper alloys: * When milling aluminium and copper alloys, use of a water soluble cutting
(1) For improved surface finish, use together with wiper insert fluid is recommended. When milling steels, cast irons, and stainless steels,
SEGW12X4ZEFR-WD dry cutting is recommended.
(2) For reducing burr occurrence, use together with deburring inserts
SEGW12X4ZEFR-BD * When the length-to-diameter overhang ratio of the tool (L/D) exceeds 3, re-

duce cutting speed and feed to 70 to 80% of the values given in the table.

D140 www.tungaloy.com




EDPDO09
Light weight square endmills with PCD inserts for alminum machining

AR.=+85° R.R. = +3°

- L - S
gs . Lt 90° @
& ol |9
S g
© “
'CU) e | = | S
Q |
Q
Air through type
Designation Max. ap m z oDs oDb Os Lt L Kg Air hole Insert
EDPD09063R 7 63 3 25 37 60 40 100 0.75 with YDENO0905...
< & & ® N A
SPARE PARTS Q/
Designation (D Wedge (2 Wedgte fixing screw ) Adjusting screw @ Helisert Wrench Wrench 1
EDPD09063R FW-304R-T FDS-8SST AJM5 LM5-0.8X1DNS T-27T T-7F
@ Helisert

3 Adjusting screw

Insert
(2 Wedge fixing screw
@ Wedge
Bl INSERT
YDENO905PDFR-D YDENO905PDFR-WD
/ ° Raog g
o Q
< <
/
YDENO905PDFR-BD
Bl steel
M Stainless
Cast iron
Non-ferrous D ¢
- Superalloys Y : First choice
- Hard materials Y¢ : Second choice
PCD
Designation I\/Lapx. =4 A | B | T bs
8
YDENO905PDFR-D 7 @ 12.4 | 151 | 5.7 -
YDENO905PDFR-WD - @ 12.4 | 152 | 57 | 45
YDENO905PDFR-BD - | @ 12.4 | 152 | 57 | 45

Note: As a principle, our company re-grinds these inserts. @®: Line up

Package quantity = 1pc.

Reference pages

Standard cutting conditions — D142
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I STANDARD CUTTING CONDITIONS

1ISO Workpiece material

Aluminium alloy castings &
die castings Si < 13%

Aluminium alloy castings &
die castings Si = 13%

Rolled aluminium alloys

Copper alloys

Notes:

Grade

DX140

DX140

DX140

DX140

(1) When requiring improved surface finish, use the wiper insert together

with regular inserts YDENO905PDFR-WD.

(2) When requiring reduced burr occurrence, use the deburring inserts

together with regular inserts YDENO905PDFR-BD.

(3) When using the cutter at speeds over 1500m/min, use an arbor or tool-

holder balanced to within G16.

Designation

YDENO905PDFR-D

YDENO905PDFR-D

YDENO905PDFR-D

YDENO905PDFR-D

Cutting speed
Vc (m/min)
500 ~ 4000

200 ~ 500

500 ~ 4000

200 ~ 500

Feed per tooth
fz (mm/t)

0.05~0.2

0.05~0.2

0.05 ~0.2

0.05~0.2

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

table.

| EEHOW TO PUT EACH INSERT TOGETHER

For general Accuracy of machining surface priority Burr reduction priority
% | General insert YDENOQ905PDFR-D O © ©
% Wiper insert YDENOQ905PDFR-WD - © -
‘g | Wiper insert for burr reduction YDENO905PDFR-BD - - O
3 1 or 2 wiper inserts in General insert : Burr wiper insert
o
g Number of Inserts by type All general cutter body —1:1
Q o)
© =y o)
2 o E . £
g 2 g 3 gl 3
g ¢ - 8
Specification of insert setting 5 = = { 2z
5 o ol © G| ©
S| @ I I B T
L . b i |
w \ o Meeedoeg —
Wiper insert m‘ Wiper msert_for? N
oD : Cutter diameter i = burr reduction OT
- " oD : Cutter diameter oD : Cutter diameter

Accuracy of machining surface (roughness and undulation)

©)

Burr of machining surface

o

O
©)

D142 www.tungaloy.com
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TME4400RI
45° face mills with wedge clamped high-posi square inserts

AR.=+24° R.R.=-8"~ -6

2 :Qd‘ Q) L‘%
U 1
A ;3 4
w 45
Al By
eDc \ KN E class inserts:<4.6mm
oD1 K class inserts:<5.3mm

Right hand (R) shown.

Designation Max. ap m z oD1 Lf od 4 a b Kg Insert
TME44083RI-E 4 80 4 101.5 50 27 26 12.4 7 1.43 SE*N1203
TME4404RI-E 4 100 5 120.2 63 32 32 14.4 8 2.74 SE*N1203
TME4405RI-E 4 125 6 145.2 63 40 32 16.4 9 4.04 SE*N1203
TME4406RI-E 4 160 8 181.2 63 40 29 16.4 9 5.82 SE*N1203

Note: Cutting edge height (Lf) is for when SEEN1203AG*N type inserts are used.

Il Arbor type

TME4406RI-E
oDp

SPARE PARTS @ & @ /QV )

Designation ¢ @ Wedge fixing screw (@ Locator fixing screw (3 Wedge
TME4403RI-E LE444R FDS-8S CM4X0.7X14 WF444R TP-4
TME4404RI-E LE444R FDS-8S CM4X0.7X14 WF444R TP-4
TME4405RI-E LE444R FDS-8S CM4X0.7X14 WF444R TP-4
TME4406RI-E LE446R FDS-8S CM4X0.7X14 WF444R TP-4

Reference pages

Inserts — D147, Standard cutting conditions — D148
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TME4400RB

45° high dense face mills with wedg clamped high-posi square inserts

AR.=+24° R.R.=-8"~ -6

a ‘?C{‘Q L%
S
LH <t Lt
_ NEINEY
oDc | N  E class inserts:<4.6mm
oD1 K class inserts:<5.3mm
Right hand (R) shown.
Designation Max. ap m z oD1 Lf od 4 a b Kg Insert
TME4463RB-E 4 63 5 87.2 40 22 20 10.4 6.3 1.0  SE*N1203
TME4403RB-E 4 80 6 101.5 50 27 26 12.4 7 1.43  SE"N1203
TME4404RB-E 4 100 7 120.2 63 32 32 14.4 8 277  SE'N1203
TME4405RB-E 4 125 9 145.2 63 40 32 16.4 9 406  SE*N1203
TME4406RB-E 4 160 12 181.2 63 40 29 16.4 9 586  SE*N1203

Note: Cutting edge height (Lf) is for when SEEN1203AG*N type inserts are used.

Il Arbor type
TME4406RB-E

oDp
066.7 mm
od
214 mm a. -Q‘
[ I \ |
SR
[
SPARE PARTS @ &

& @

(@ Locator fixing screw

o)
=
b=
3
N

(3 Wedge Wrench

@ Wedge fixing screw
DS-8
FDS-8S

(D Locator
LE444R

LE446R

Designation
TME4463RB-E

TME4403 - 06RB-E

Reference pages

Inserts — D147, Standard cutting conditions — D148

CM4X0.7X14
CM4X0.7X14

P-4
P-4

WT402R
WF444R
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EME4400
45° endmills with wedg clamped high-posi square inserts

A.R.=+24°, R.R. = -13°~ -8°

; J)
L afhe, @

ey
Q]| 1 { -Q
Q| @ " % Qg =
y Q
gs @ od
- ~ . 8s | @
75 |45 o
Lf L Lf L
Right hand (R) shown.
Designation Max. ap [N 2z oD1 oDs 2s Lt L 22 3 2 Insert
EME4450R 4 50 3] 73.4 32 80 40 120 - - - SE*N1203...
EME4463R 4 63 4 87.2 32 80 40 120 - - - SE*N1203...
EME4403RI 4 80 5] 101.5 32 80 40 120 19 14 36 SE*N12083...
EME4404RlI 4 100 5 120.2 32 80 40 120 19 14 36 SE*N1203...
/
SPARE PARTS @ & @ 0 /) N

Designation @ Locator @ Wedge fixing screw @ Locator fixing screw Wrench
EME4400 LE444R FDS-8S CM4X0.7X14 WF444R TP-4

LT
(@)}
£
=
8
L

Reference pages

Inserts — D147, Standard cutting conditions — D148
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B INSERT

SECN/SEEN/SEKN 1203
SE'N1203AG"N (-T) SEE/CN SEE/CN SEEN

1203AG*N 1203AG*N 1203AGTNCR
o

T \%

SEEN SEKN SEEN
1203AGTNCR-14 1203AG*N-T 1203AG*N-T

)9\6‘“ Ong

)

\\ Q.
A A

A-A section B-B section

A

<

SEKR1203-MJ SEKR1203-MS
SEKR1203AGSR-MJ SEKR1203AGSR-MJ
SEKR1203AGPN-MS SEKR1203AGPN-MS
Corner detalls Corner detalls
%‘9 X\o@ 2
=
3
L
- Steel o | 5% | Yo | % [ e * * DA¢
M Stainless * | Y DA¢
-Cast iron * *
- Non-ferrous *
- Superalloys PAdDAG v : First choice
H Hard materials < : Second choice
Coated Cermet| Uncoated
Designation N‘!;)X'?._ ‘% ?I § § “':> 59_, ,SI’ g o A| T |6 |bs
IIIII - o n X T
A0 - - b4 I
SECN1203AGFN 4 [ 12.7 | 3.18 | 20 2.4
SEEN1203AGFN 4 [ 12.7 | 3.18 | 20 2.4
SEEN1203AGTN 4 @ @ @ MK ) [ ) 12.7 | 318 | 20 | 2.4
SEEN1203AGTN-T 4 [} [} [ 12.7 | 318 | 20 | 2.4
SEEN1203AGTNCR 4 o 00 @ [} 12.7 | 318 | 20 | 1.6
SEEN1203AGTNCR-14 4 [ 127 | 318 | 20 | 1.4
SEKN1203AGFN-T 4 [ 12.7 | 318 | 20 | 1.6
SEKN1203AGTN 4 o0 0 0 [ o Y 12.7 | 318 | 20 | 1.6
SEKN1203AGTN-T 4 T M ) [ Y 12.7 | 318 | 20 | 1.6
SEKN1203AGTNCR 4 [ 127 | 318 | 20 | 1.6
SEKR1203AGSR-MJ 4 | @ T ) [ 12.7 | 318 | 20 | 1.6
SEKR1203AGPN-MS 4 o0 12.7 | 318 | 20 | 1.6
@®: Line up

Tungaloy D147




B STANDARD CUTTING CONDITIONS

Roughing (Depth of cut: ap 1.5 ~ 4 mm) Finishing (Depth of cut: ap 0.3 ~ 0.7 mm)

ISO Workpiece material Grade - - - -
P Cutting speed vc (m/min) Feed per tooth fz (mm/t) Cutting speed vc (m/min) Feed per tooth fz (mm/t)
NS740 150 ~ 250 01 ~0.2 150 ~ 250 0.1 ~0.25
AH330 150 ~ 400 0.1 ~0.25 150 ~ 400 0.1 ~0.28
Mild steels
Unhardened steels AH120 150 ~ 250 0.1 ~0.25 150 ~ 250 0.1 ~0.28
<180 HB
T3130 150 ~ 300 0.1 ~0.28 180 ~ 300 0.1~0.3
AH130 - AH140 100 ~ 180 0.1 ~0.28 130 ~ 200 0.1~0.3
. T3130 150 ~ 280 0.1 ~0.25 180 ~ 280 0.1 ~0.28
Carbon steels NS740 100 ~ 180 01 ~0.18 150 ~ 200 01 ~0.23
Alloy steels
<300 HB AH330 100 ~ 320 0.1 ~0.23 150 ~ 320 0.1 ~0.25
AH120 100 ~ 200 0.1 ~0.23 150 ~ 200 0.1 ~0.25
. AH120 - T3130 100 ~ 150 0.1 ~0.15 100 ~ 150 01~0.2
/ Die steels
<30 HRC
AH330 100 ~ 250 0.1 ~0.15 100 ~ 250 0.1 ~0.2
AH130 - AH140 80 ~ 180 0.15~0.25 100 ~ 200 0.15~0.28

Stainless steels

<250 HB
AH120 - GH330 150 ~ 230 0.15~0.23 200 ~ 250 0.15~0.25

T1115 100 ~ 200 01~0.2 100 ~ 200 0.1 ~0.25

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

Heat-resistance alloys
Inconel 718, etc.

Cast irons
Ductile cast irons
AH120 100 ~ 200 0.1~0.2 100 ~ 200 0.1 ~0.25
AH130 30 ~ 60 0.1~0.2 30 ~ 60 0.1~0.2
AH120 10 ~ 40 0.05~0.15 10 ~ 40 0.05 ~ 0.1
. Aluminium alloys Si < 13% TH10 200 ~ 1000 0.05~0.2 350 ~ 1000 0.1~03

Copper alloy TH10 200 ~ 500 01~0.2 200 ~ 500 0.1~0.25

Notes: e Dry cutting is recommended for all materials except for aluminium alloys.
¢ When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.
* No. of revolutions (min-') = Cutting speed X 1000 + 3.14 + Cutter diameter
e Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts
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EMD4400RI

45° endmills with wedge clamped square inserts

z oD1
95

Max. ap [[ECEIE

80 4

&

D Locator
LD440R

Designation

EMD4403RI-S32 4

SPARE PARTS
Designation
EMD4403RI-S32

FDS-8S

Reference pages

Inserts — D150, Standard cutting conditions — D151

oDs

oDs"

CM4X0.7X14

A.R.=+15°,R.R.=-3°

“4

Right hand (R) shown.

Insert

SD*N42.../SD*R1208.../
WDCN42ZFR-DIA

P

Wrench

WP440R P-4

o)
=
b=
3
N

Tungaloy D149




B INSERT
SDCN/SDEN/SDKN 42Z

General inserts Corner details
SD*N42Z*N SDKN42ZTN16  SD*N42ZTN20 SDKN42ZTNCR
SDEN42ZTNCR

@!@ e € &

SDCN42ZFN-DIA

SDCN42ZFN-DIA
oD

-

<A

SDKR42Z-MJ SDMR/SDKR 1203-MJ
L SDKR42ZSR-MJ Corner details (SVIVD*? 233AETN-MJI Corner details
(With 3-dimensional ith 3-dimensiona i .
= chipbreaken) chipbreaker) SDMR1203AETN-MJ SDKR1203AETN-MJ
c N
= 0.
E bs \%6{ bs = S
o] 150 ‘ 45° jig
& A
SDKR42Z-MS WDCN42ZFR-DIA
SDKR42ZPN-MS Corner details Wiper inserts

WDCN42ZFR-DIA

»\b . 05, &, 7
e |

45°

<A>
- Steel * (%] k| k| |
Stainless * | Y
-Cast iron * *
- Non-ferrous * *
- Superalloys * | % ¥ : First choice
H Hard materials ¢ : Second choice
Coated Cermet | Uncoated | PCD
Designation Ma%’('g § § § § g ‘8 § 2 [go § A | B| T |6 |bs
IIIII - o n o X T x
< ILCILC<LCO - - z Z o == ()
SDCN42ZFN 4 [ ] 12.7 - 3.18 15 1.2
SDCN42ZTN 4 [ 2N ] (] 127 | - |318| 15 | 1.2
SDCN42ZTN20 4 [ ] 12.7 - 3.18 | 15 2
SDEN42ZFN 4 [ ] 12.7 - 3.18 15 1.2
SDEN42ZTN 4 | @ [ ] o o o o [ ] 12.7 - 3.18 | 15 1.2
SDEN42ZTNCR 4 |@ [ 2N ] [ ) 127 | - |318| 15 | 1.6
SDEN42ZTN20 4 o 12.7 - 3.18 | 15 2
SDKN42ZFN 4 [ ] 12.7 - 3.18 15 1.2
SDKN42ZTN 4 © © 00 0 o o o [ ] 12.7 - 3.18 | 15 1.2
SDKN42ZTNCR 4 [ 127 | - |318| 15 | 1.6
SDKN42ZTN16 4 o 12.7 - 3.18 | 15 1.6
SDCN42ZFN-DIA 2 [ ) 12.7 - 3.18 | 15 1.2
SDKR42ZSR-MJ 4 | @ o o [ J 12.7 - 3.18 | 15 1.6
SDMR1203AETN-MJ 4 [ 127 | - |318| 15 | 1.6
SDKR1203AETN-MJ 4 [ ] 12.7 - 3.18 | 15 1.6
SDKR42ZPN-MS 4 [ BN J 12.7 - 3.18 | 15 1.6
WDCN42ZFR-DIA 0.5 [ ) 12.2 |15.64| 3.18 15 4.9

@: Line up
DX140 : Package quantity = 1pc.
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I STANDARD CUTTING CONDITIONS

1ISO Workpiece material

Mild steels
Unhardened steels
< 180 HB

Carbon steels
Alloy steels
<300 HB

Die steels
<30 HRC

M Stainless steels
<250 HB

Cast irons
Ductile cast irons

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

Heat-resistance alloys
Inconel 718, etc.

Aluminium alloys

. Si<13%

Copper alloy

Grade

NS740

AH330

AH120

T3130

AH130 - AH140

T3130

NS740 - N308

AH330

AH120

UX30

AH120 - T3130

AH330

AH130 - AH140

AH120 - GH330

T1115

AH120

AH130

AH120

TH10

DX140

TH10

Roughing (Depth of cut: ap 1.5 ~ 4 mm)

Finishing (Depth of cut: ap 0.3 ~ 0.7 mm)

Cutting speed vc (m/min)

150 ~ 250 0.1~0.2
150 ~ 400 0.1 ~0.25
150 ~ 250 0.1 ~0.25
150 ~ 300 0.1 ~0.28
100 ~ 180 0.1 ~0.28
150 ~ 280 0.1~0.25
100 ~ 180 0.1~0.18
100 ~ 320 0.1 ~0.23
100 ~ 200 0.1~0.23
80 ~ 130 0.1~0.25
100 ~ 150 0.1 ~0.15
100 ~ 250 0.1 ~0.15
80 ~ 180 0.15~0.25
150 ~ 230 0.15~0.23
100 ~ 200 0.1~0.2
100 ~ 200 01~0.2
30 ~ 60 01~0.2
10~ 40 0.05~0.15
200 ~ 1000 0.056~0.2
200 ~ 1000 0.05 ~ 0.18
200 ~ 500 01~0.2

Note: ¢ Dry cutting is recommended for all materials except for aluminium alloys.
e Maximum depth of cut for DX140 SDCN42ZFN-DIA is 2 mm.
e When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.

Feed per tooth fz (mm/t)

Cutting speed vc (m/min)

150 ~ 250 0.1 ~0.25
150 ~ 400 0.1 ~0.28
150 ~ 250 0.1 ~0.28
180 ~ 300 01-~0.3
130 ~ 200 01~0.3
180 ~ 280 0.1 ~0.28
150 ~ 200 0.1 ~0.23
150 ~ 320 0.1~0.25
150 ~ 200 0.1 ~0.25
100 ~ 150 0.1~0.28
100 ~ 150 01~0.2
100 ~ 250 01~0.2
100 ~ 200 0.15~0.28
200 ~ 250 0.15~0.25
100 ~ 200 0.1 ~0.25
100 ~ 200 0.1 ~0.25
30 ~ 60 01~0.2
10 ~ 40 0.05 ~ 041
350 ~ 1000 01-~0.3
350 ~ 1000 01~0.2
200 ~ 500 0.1 ~0.25

Tungaloy D151
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TMD5400RI
45° face mills with wedge clamped square inserts

A.R.=+15°,R.R.=-3°

o =g

| T r
<= Y—
]
1A 45y
X
| A
| o
[H] '
- Right hand (R) shown.
Designation Max. ap m z oD1 Lt od 4 a b Kg Insert
TMD5404RI-E 6 100 4 118 63 32 32 14.4 8 2.5 SD*N53Z...
TMD5405RI-E 6 125 6 142 63 40 32 16.4 9 3.7 SD*N53Z...
TMD5406RI-E 6 160 6 176 63 40 29 16.4 9 5.8 SD*N53Z...
TMD5408RI-E 6 200 8 216 63 60 38 25.7 14 9 SD*N53Z...
TMD5410RI-E 6 250 10 265 63 60 38 25.7 14 16.3 SD*N53Z...
TMD5412RI-E 6 315 12 330 63 60 38 25.7 14 25.2 SD*N53Z...
4| Il Arbor type
2 TMD5406RI-E TMD5408/10... TMD5412RI-E |« oDb -
8 Dy 0177.8 mm
© oDp o 2101.6 mm
L ©66.7 mm ©101.6 mm e od
od od -
a
214 r‘nm raﬂ L -Q‘ al -, a,|
S TIEes T RS HIMEEES
{ G T L L
@17 mm 002 17 M16 for eye bolt
032| (027
[ -]
SPARE PARTS @ & @ (o] ) b

Designation @ Locator @ Wedge fixing screw (@ Locator fixing screw Wrench
TMD54**RI* LD540R FDS-8S CM4X0.7X20 WF500R TP-4

Reference pages

Inserts, Standard cutting conditions — D153
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I INSERT
SDCN/SDEN 532

SD*N53Z*N SDEN53ZTN20 SDKN53ZTN16 SDEN53ZTNCR SDKN53ZTNCR
Corner details Corner details Corner details Corner details
%éf o)
A S G %

21 &€ e

SDKR53ZSR-MJ
(With 3-dimensional chipbreaker)

g 5%
8! <

LN
- Steel DA¢ * ¥* | v DA¢
M Stainless ) diAdAd
- Cast iron *
- Non-ferrous * A
S Superalloys % : First choice
H Hard materials ¢ : Second choice
Coated Cermet | Uncoated
Designation I\/;ax. R882832 9w |oo A T | 6 | bs
Plme v @ ?—) N O N -
I IIIo N N X T
<< <O - z z O
SDCN53ZTN 6 [ N} 15875 | 476 | 15 | 1.2
SDEN53ZFN 6 [ J 15.875 | 4.76 15 1.2
SDEN53ZTN 6 [ ] [ J [ ] 15.875 | 4.76 15 1.2
SDEN53ZTNCR 6 [ 15875 | 476 | 15 | 1.4
SDEN53ZTN20 6 [ 15.875 | 476 | 15 2
SDKN53ZFN 6 [ J 15.875 | 4.76 15 1.2
SDKN53ZTN 6 © ®© & 0 [ BN ) o 15.875 | 476 | 15 | 1.2
SDKN53ZTNCR 6 [ 15875 | 476 | 15 | 1.6
SDKN53ZTN16 6 [ 15875 | 476 | 15 | 1.6
SDKR53ZSR-MJ 6 o o 15.875 | 4.76 15 2
@: Line up

I STANDARD CUTTING CONDITIONS

Roughing (Depth of cut: ap 1.5 ~ 6 mm) Finishing (Depth of cut: ap 0.3 ~ 0.7 mm)

ISO Workpiece material Grade - - - -
P Cutting speed vc (m/min) Feed per tooth fz (mm/t) Cutting speed vc (m/min) Feed per tooth fz (mm/t)
NS740 150 ~ 250 0.1 ~0.25 150 ~ 250 0.1 ~0.3
Mild steels AH120 150 ~ 250 0.1 ~0.35 150 ~ 250 0.1 ~0.35
Unhardened steels
<180 HB T3130 150 ~ 300 0.1 ~0.35 180 ~ 300 0.1 ~0.35
. AH130 100 ~ 180 0.1 ~0.35 130 ~ 200 0.1 ~0.35
T3130 150 ~ 280 0.1 ~0.35 180 ~ 280 0.1 ~0.35
Carbon steels
Alloy steels NS740 100 ~ 180 0.1 ~0.25 150 ~ 200 01 ~0.3
<300 HB
AH120 100 ~ 200 01 ~0.3 150 ~ 200 0.1 ~0.35
Die steels < 30 HRC T3130 - AH120 100 ~ 150 0.1~0.2 100 ~ 150 0.1~0.2
AH130 - AH140 80 ~ 180 015~0.3 100 ~ 200 0.15~0.33

Stainless steels

<250 HB
GH330 150 ~ 230 015~ 0.3 200 ~ 250 0.15~0.3

. Cast irons, Ductile cast irons AH120 100 ~ 200 01~0.3 100 ~ 200 01~0.3
. Aluminium alloys Si < 13% TH10 200 ~ 1000 0.05 ~ 0.3 350 ~ 1000 01~0.3

Copper alloys TH10 200 ~ 500 01-~0.2 200 ~ 500 0.1 ~0.25

Notes: ¢ Dry cutting is recommended for all materials except for aluminium alloys.
¢ When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.

Tungaloy D153




Face Milling [\
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EGD4400

45° endmills with wedge clamped square inserts

Designation

EGD4450R

EGD4463R

SPARE PARTS

Designation
EGD4400

Reference pages

(D Locator
LD442R

oD1
67

79

oD
oD

aDsh?

oDs
32

32

(@ Wedge fixing screw

DS-8

Inserts — D155, Standard cutting conditions — D156

s L N
s IT; L Kg
80 B85 115 1.1
80 35 115 1.4

(3 Screw

@ Wedge

BM3X0.5X6 WP193TR

A.R.=+15°,R.R.=-3°

=

Insert

SD*N42.../SD*R1208.../
WDCN42ZFR-DIA

SD*N42.../SD*R1208.../
WDCN42ZFR-DIA

P

Wrench
TP-4




I INSERT
SDCN/SDEN/SDKN 42Z

General inserts
SD*N42Z*N

s
4
o R
Bl o

SDCN42ZFN-DIA

Corner details
SDKN42ZTN16

SDKN42ZTNCR
SDEN42ZTNCR

%66
L

SD*N42ZTN20

ot
-

SDCN42ZFN-DIA
oD

S
<A

SDKR42Z-MJ

SDMR/SDKR 1203-MJ

SDKR42ZSR-MJ Corner details

(With 3-dimensional
chipbreaker)

bs };ég
» @

SDKR42Z-MS

SD*R1203AETN-MJ
(With 3-dimensional
chipbreaker)

bs

45°

A

WDCN42ZFR-DIA

SDKR42ZPN-MS

> oo

Corner details

05,

G

e

Corner details
SDMR1203AETN-MJ

SDKR1203AETN-MJ
RN
o5,

o)
=
b=

3
N

Wiper inserts
WDCN42ZFR-DIA

45° s
A -B.®

Bl steel * x| Y| k| k| |

M Stainless ¥* Y%

- Cast iron *

- Non-ferrous * *

- Superalloys Y : First choice

H Hard materials < : Second choice
Coated Cermet | Uncoated | PCD
Designation N‘!:;)X' § 593 ‘S_ § § o .‘?-’ ,SI’ 2 |geo g A | B| T |6 |bs
ZZ2IG5FE2 22 5F |8

SDCN42ZFN 4 [ ) 12.7 - 3.18 15 1.2
SDCN42ZTN 4 [ BN ) [ J 127 - 318 | 15 | 1.2
SDCN42ZTN20 4 [ ) 127 | - |318]| 15 2
SDEN42ZFN 4 [ ) 12.7 - 3.18 15 1.2
SDEN42ZTN 4 | @ o [ BN ] [ AN J () 127 | - 318 | 15 | 1.2
SDEN42ZTNCR 4 | @ [ BN ) [} 127 - |318| 15 | 16
SDEN42ZTN20 4 [ ) 127 | - |8318]| 15 2
SDKN42ZFN 4 [ ) 12.7 - 3.18 15 1.2
SDKN42ZTN 4 © © 0000 [ AN J [ 127 | - | 818 | 15 | 1.2
SDKN42ZTNCR 4 [ ) 127 - |318| 15 | 16
SDKN42ZTN16 4 [} 127 - |3818| 15 | 16
SDCN42ZFN-DIA 2 [ ) 127 - | 818 | 15 | 1.2
SDKR42ZSR-MJ 4 | @ [ BN ] o 127 | - | 3818 | 15 | 16
SDMR1203AETN-MJ 4 [ ) 127 - |318| 15 | 16
SDKR1203AETN-MJ 4 [ ) 127 - | 318 | 15 | 16
SDKR42ZPN-MS 4 [ 2N J 127 - |3818| 15 | 16
WDCN42ZFR-DIA 0.5 [ ] 12.2 |15.64| 3.18 15 4.9

@: Line up
DX140 : Package quantity = 1pc.
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B STANDARD CUTTING CONDITIONS

Roughing (Depth of cut: ap 1.5 ~ 4 mm) Finishing (Depth of cut: ap 0.3 ~ 0.7 mm)

ISO Workpiece material Grade - - - -
Cutting speed vc (m/min) Feed per tooth fz (mm/t) Cutting speed vc (m/min) Feed per tooth fz (mm/t)
NS740 150 ~ 300 0.1~0.2 150 ~ 300 0.1 ~0.25
AH330 150 ~ 400 0.1 ~0.25 150 ~ 400 0.1 ~0.28
Mild steels
Unhardened steels AH120 150 ~ 250 0.1 ~0.25 150 ~ 250 0.1~0.28
< 180 HB
T3130 150 ~ 280 0.1~0.28 180 ~ 300 0.1~03
AH130 - AH140 100 ~ 180 0.1 ~0.28 130 ~ 200 0.1~03
. T3130 150 ~ 230 0.1 ~0.25 180 ~ 280 0.1~0.28
Carbon steels NS740 100 ~ 230 0.1 ~0.18 150 ~ 230 0.1 ~0.23
Alloy steels
<300 HB AH330 100 ~ 320 0.1 ~0.23 150 ~ 320 0.1 ~0.25
AH120 100 ~ 200 0.1 ~0.23 150 ~ 200 0.1 ~0.25
. AH120 100 ~ 150 0.1~0.15 100 ~ 150 0.1~0.2
/ Die steels
<30 HRC
AH330 100 ~ 250 0.1~0.15 100 ~ 250 0.1~0.2
. AH130 - AH140 80 ~ 180 0.15~0.25 100 ~ 200 0.15~0.28
M Stainless steels
<250 HB
AH120 150 ~ 230 0.15~0.23 200 ~ 250 0.15 ~ 0.25
. T1115 100 ~ 200 0.1~0.2 100 ~ 200 0.1 ~0.25
Cast irons
Ductile cast irons
AH120 100 ~ 200 0.1~0.2 100 ~ 200 0.1 ~0.25
. TH10 200 ~ 1000 0.05~0.2 350 ~ 1000 0.1~03
Aluminium alloys
Si<13%
DX140 200 ~ 1000 0.05~0.18 350 ~ 1000 0.1~0.2
Copper alloy TH10 200 ~ 500 0.1-~0.2 200 ~ 500 0.1 ~0.25

Note: ® Dry cutting is recommended for all materials except for aluminium alloys.
e Maximum depth of cut for DX140 SDCN42ZFN-DIA is 2 mm.
¢ \WWhen wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.
¢ No. of revolutions (min'1) = Cutting speed x 1000 + 3.14 + Cutter diameter
® Table feed (mm/min) = No. of revolutions x Feed per tooth x No. of inserts
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TGP4100RIA/BA/RBAE

75° face mills with wedge clamped square inserts

A.R. =47, R.R. = +1°

e s
wdbm \ 066.7 mm
~ od TGP4106RBAE
3 014 mm a Q
2 ‘ i
B \ /\‘75 Y ' ) -
e g A
(o]
- QD1 > Right hand (R) shown.
Designation Max. ap m z oD1 Lf od 4 a b Kg Insert
TGP4104RBAE 7 100 8 108 63 32 25 14.4 8 2.4 SP*N42...
TGP4105RBAE 7 125 10 132 63 40 32 16.4 9 3.6 SP*N42...
TGP4106RBAE 7 160 12 167 63 40 29 16.4 9 5.8 SP*N42...
SPARE PARTS @ & @ o] )
Designation (DLocator (2Wedge fixing screw (3Locator fixing screw 4 Wrench
TGP4104, 05, 06RBAE LP413R FDS-8S CM4X0.7X14 WF310R TP-4
(o))
r«a, 4:»»»,»!6. I 5
— @)))»)» (( w ' 8
T i
@
- INSERT
SPCN/SPEN/SPKN 42S
SP*N42S*R/L SPEN423"N  SPKR42SSR-MJ _ WPAN42SFRS WPAN42SFR
Corner details (With 3-dimensional chipbreaker) Corner details  Wiper insert one-corner type Two-corner type
70 /ﬁ 08
\ 05/~ ,
L =L i,
Al LT M »L T .B. #li
Fig.1 Fig.2 Fig.3 Fig.4 Fig.5
- Steel i\w’ i\«’ * * i\w’ 7,'\( Right hand (R) shown.
M Stainless Adb ¢ pAe
- Cast iron * * e
- Non-ferrous
- Superalloys Y : First choice
H Hard materials ¥¢ : Second choice
Coated Cermet |Ceramic | Uncoated
. . o .
Designation re IV‘I;:)X. Qe Qw8 g o |8 S o A | B | T | 6°|bs |Fig.
ITIIry 08 |X [RET
< <G+ - Z2 2 [T e
SPCN42STR 0 7 ) ° 127 - |318] 11 | 14 | 1
SPCN42SFR 0 7 [ ] 12.7 - 3.18 | 11 1.4 1
SPEN42STR 0 7 () 12.7 - 3.18 | 11 1.4 1
SPKN42STR 0 7 o0 @0 @ @ o0 o Y 127 - 318 11 | 14 | 1
SPKN42STL 0 7 ® Py 127 - |318] 11 | 14 | 1
SPKN42SFR 0 7 [ ] 12.7 - 3.18 | 11 1.4 1
SPKN42SFL 0 7 [ ) 12.7 - 3.18 | 11 1.4 1
SPKR42SSR-MJ 0 7 o0 0 12.7 | - 318 11 0 3
WPAN42SFR 0 - [ ] [ ] 1241149 | 3.18 | 11 52 5
WPAN42SFRS 0 - [ ] 12.4113.8 | 3.18 | 11 9.6 4
SPGN120312TN 12 | 7 o 127 - |3.18] 11 - 2
SPEN423TN 12 [ 7 PS PY PY 127 - |318] 11 | - 2
SPEN423FN 1.2 7 [ ] 12.7 - 3.18 | 11 - 2
Note: * marked inserts should not be used with wiper inserts. ®: Line up

Reference pages
Standard cutting conditions — D158
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B STANDARD CUTTING CONDITIONS

Roughing (Depth of cut: ap 1.5 ~ 4 mm) Finishing (Depth of cut: ap 0.3 ~ 0.7 mm)

ISO Workpiece material Grade - - - -
Cutting speed vc (m/min) Feed per tooth fz (mm/t) Cutting speed vc (m/min) Feed per tooth fz (mm/t)
NS740 - N308 150 ~ 250 0.1~0.18 150 ~ 250 0.1~0.23
Mild steels AH120 - GH330 150 ~ 250 01~0.23 150 ~ 250 01~0.25
Unhardened steels

<180 HB T3130 150 ~ 300 0.1~0.25 180 ~ 300 0.1~0.28

UX30 100 ~ 180 0.1~0.25 130 ~ 200 0.1~0.28

T3130 150 ~ 280 0.1~0.23 180 ~ 280 0.1~0.25

Carbon steels NS740 - N308 100 ~ 180 0.1~0.18 150 ~ 200 0.1~0.23

Alloy steels

. <300 HB AH330 - AH120 100 ~ 200 01~0.2 150 ~ 200 0.1~0.23
UX30 80 ~ 130 0.1~0.23 100 ~ 150 0.1~0.25

T3130 - GH330 150 ~ 230 0.1~0.23 180 ~ 280 0.1~0.25

Carbon steels
Alloy steels NS740 - N308 100 ~ 180 01~0.18 150 ~ 200 0.1~0.23
HB

>300 UX30 80 ~ 130 0.1~0.23 100 ~ 150 0.1~0.25

Die steels T3130 100 ~ 150 0.1~0.15 100 ~ 150 01~0.2

<30HRC UX30 80 ~ 130 0.1 ~0.15 80 ~ 130 01~0.2
A M Stainless stesls AH120 - AH140 150 ~ 230 015~0.2 200 ~ 250 0.15 ~ 0.23
<250HB UX30 150 ~ 180 015~ 0.2 180 ~ 200 0.15 ~ 0.23

T1115 100 ~ 200 01~0.2 100 ~ 200 0.1~0.23

Cast irons TH10 - UX30 80 ~ 130 01-~0.2 80 ~ 130 01-0.23

Ductile cast irons

FX105 200 ~ 500 0.1~0.2 200 ~ 600 01~0.3

Notes: ¢ Dry cutting is recommended for above materials.
* When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.
¢ No. of revolutions (min'1) = Cutting speed x 1000 + 3.14 + Cutter diameter
® Table feed (mm/min) = No. of revolutions x Feed per tooth x No. of inserts
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TGN4200R-A

65° wedge type face mill with negative square insert

AR.=-5,R.R.=-5

oDb P
£66.7 mm TGN4206R-AE
.- 214 mm a Q
3 ‘ <

Designation z oD1 Lf od 4 a b Kg Insert
TGN4203R-AE 6 80 5 92 50 27 22 12.4 7 1.5 SN*N43Z*/SNMN1204...
TGN4204R-AE 6 100 6 112 63 32 32 14.4 8 2.4 SN*N43Z*/SNMN1204...
TGN4205R-AE 6 125 8 136 63 40 32 16.4 9 3.9 SN*N43Z*/SNMN1204...
TGN4206R-AE 6 160 10 171 63 40 29 16.4 9 6.1 SN*N43Z*/SNMN1204...
SPARE PARTS @ & @ (o] /) >
Designation Locator Right-left screw Screw Wedge Wrench
TGN42... LN423R FDS-8S CM4X0.7X14 WP440R TP-4
(o))
£
Bl INSERT =
SNCN/SNKN43Z SNMN1204-TN SNKF43Z o]
(0]
SN*N43Z*N - SN*N43Z*N SNKF43Z*N L

b
65w/ /o 8
3
65
!

re
e
& !

Fig.1 Fig.2 Fig.3
Bl steel * * | phe
M Stainless

- Cast iron * * DA A

- Non-ferrous DA

- Superalloys % : First choice

H Hard materials ¢ : Second choice
Coated Cermet Ceramic | Uncoated
Designation re N‘I’ﬂapx. © Q ,% © 9 S o A | T | bs |Fig.
- A\ -
C P 22 & =

SNCN43ZFN - 6 [ 12.7 | 4.76 2 1
SNCN43ZTN - 6 I ) o 12.7 | 4.76 2 1
SNKF43ZFN - 6 [ 12.7 | 4.76 2 3
SNKF43ZTN - 6 12.7 | 4.76 2 3
SNKN43ZTN - 6 (] o ® 12.7 | 4.76 2 1
SNMN120408TN 0.8 6 [} 12.7 | 4.76 - 2
SNMN120412TN 1.2 6 @ @ [} o 12.7 | 4.76 - 2
SNMN120416TN 1.6 6 ) 12.7 | 4.76 - 2
SNMN120420TN 2 6 (] 12.7 | 4.76 - 2
SNMN120424TN 24 6 [} 12.7 | 4.76 - 2
Notes: Inserts can be used for former PS-series TAC mills. @: Line up

Reference pages

Standard cutting conditions — D160
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B STANDARD CUTTING CONDITIONS

1SO Workpiece Grade Roughing (Depth of cut: 1.5 ~ 4 mm) Finishing (Depth of cut: 0.3 ~ 0.7 mm)
material Cutting speed Vc (m/min)  Feed per tooth fz (mm/t)  Cutting speed Vc (m/min)  Feed per tooth fz (mm/t)
X T3130 150 ~ 250 01 ~0.3 180 ~ 250 0.1~0.3
Mild steels
Unhardened steels NS740 - N308 100 ~ 200 0.1~0.2 150 ~ 250 0.1 ~0.25
. <180 HB UX30 100 ~ 180 0.1~0.3 130 ~ 200 0.1~0.3
T3130 130 ~ 250 0.1~0.3 150 ~ 250 0.1~0.3
Carbon steels
Alloy steels NS740 - N308 100 ~ 180 0.1 ~0.2 150 ~ 200 0.1 ~0.25
<300HB UX30 80 ~ 130 01~0.3 100 ~ 150 0.1~0.3
TH10 - UX30 80 ~ 130 0.1 ~0.25 80 ~ 130 0.1~0.3
. Cast irons T1115 100 ~ 200 01~0.2 100 ~ 200 01~0.25
Ductile cast irons
FX105 200 ~ 500 0.1 ~0.35 200 ~ 600 01~04
Aluminium alloys TH10 200 ~ 1000 0.05 ~ 0.2 350 ~ 1000 01-0.3
Si<13%

Notes:
¢ Dry cutting is recommended for above materials.
* When wet machining mild steels, carbon steels and alloy steels, use T3130 at lower cutting conditions.

D160 www.tungaloy.com




S-TAQ System

The world’s highest level repeatability

s-TAQSystem

@ Improved surface quality and increased tool life

e Two-face restricted (1/10 short taper and flange face)
coupling.

* High-level coupling performance contributes to high
accuracy and excellent rigidity.

e Excellent dynamic balance reduces vibration, chatter, and

cutting noise at high speeds.
@ Improved productivity

¢ High speed machining can reduce machining time.
¢ High repeatability can eliminate trial cut.

I Performance

Original clamp system provides high rigidity, accuracy and

operating speed.

@ Clamping force (Strong clamp system)

- Lubricant coating on clamping piece.
- 4-points balancing clamp.

- Sufficient clamping for the smaller diameter part of taper.

Dimensions (mm) Recommend
Designation S/M K clamping

oD1gD2 41 42 torque (N-m)
TAQ32 19 32 18 85 3/M6 8 3
TAQ40 24 40 21 10 3/M6 1 0 5
TAQ50 30 50 25 12 4/M8 12 8
TAQ63 38 63 32 15 4/M8 16 10
TAQ80 48 80 40 18 5/M10 18 20
TAQ100 60 100 50 22 6/M12 20 30

DATA

Comparison of clamping force

Taper
TAQ63 1/10 38/63
QC adapter 10° 35/70
Other makes A 4° 35/62

@Repeatability for accuracy

Clamping
force
(N)
4x10°

5.5x10°
9x10°
12x10°
18x10°

23x10°

10
20
22.5

Radial run out Within 0.003 mm

Axial run out Within 0.002 mm

Note: Measured at 150 mm far from end face.

@ Labor-saving tool change

e Can eliminate detaching the toolholder from the main
spindle.

e Can eliminate the brakes for the main spindle.

e | abor-saving clamping by only one T-wrench.

I Part assembly

Clamping wrench hole

S/M
(wrench size/
SCrew size)

—
]

Clamping piece [l

Release pin

oD2

Clamping screw 7

Cover ring Drive key

key size: K
W: Driving force by clamping screw
F: Clamping force
R1 = R2: Receiving force of clamping piece

Taper dia.(mm)/holder dia.(mm) Recommend clamping torque (\/m) Draw-in force (N) Draw-in force / Torque (m-1)

12x10° 1200
9.8x10° 490
9.8x10° 436
®
®
150

Tungaloy D161
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ERD6000
Indexable endmill with 20mm button insert

A.R.=+8°R.R. =-2°~ +3°

-t

oDt
oDc

r‘g T
gDs?

Right hand (R) shown.

Designation Max. ap m z oDc oDs Os L Insert

ERD6050RA 10 50 3 30 32 80 143 RD**2004...
ERD6063RA 10 63 3 43 32 80 143 RD**2004...
SPARE PARTS @ & @ @ /’ \
Designation (DLocator (2Wedge fixing screw (3)Locator fixing screw ( Wrench
ERDGO... LR602R FDS-6Z SHCM4-16 WR602R TP-3A
L Note: Plunging up to 4mm depth is possible.
g (
= o, %
s AN
8 N
® w1
(I M
® \@)
B INSERT
RDCN/RDCA/RDKN2004

|
. 0
od ’l::/_{

- Steel * PAd

M Stainless

- Cast iron *
- Non-ferrous

- Superalloys % : First choice
H Hard materials |y 5% : Second choice

X
X %

Coated| Uncoated
Designation Max.o |g o AT @6
ap |~ ™ -
ac X T
< D -
RDCA2004TN 10 () 20 | 476 | 15
RDCN2004TN 10 () 20 | 476 | 15
RDKN2004FN 10 ) 20 | 476 | 15
RDKN2004TN 10 |@ [ 20 | 476 | 15
The above figure shows RD*N-type insert. @®: Line up

¢ RDCA type inserts have a hole.
Note: The inserts can be used for the former PS series.

Reference pages

Standard cutting conditions — D163
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I STANDARD CUTTING CONDITIONS

Depth of cut: 0.4 ~1 Depth of cut: 1.5~3 Depthofcut:4~6

. . Cutting speed Feed per tooth Feed per tooth Feed per tooth
IS0 Workpiece material ~ Grade Ve (m/min) f2 (mm/t) f2 (mm/t) fz (mm/t)
Crrfsem sieaks: AH120 150 ~ 250 0.3~05 0.2~03 01~0.2
alloy steels
< 300HB UX30 80 ~ 150 0.3~0.6 0.2~0.3 01~0.2

AH120 100 ~ 150 0.2~04 0.15~0.3 0.1~0.2
Die steels

< 30HRC
UX30 80 ~ 130 0.25 ~0.5 0.15~0.3 01-~0.2

. AH120 100 ~ 150 0.3~0.6 0.2~0.4 0.1 ~0.25
Grey cast irons,

ductile cast irons
TH10 80 ~ 130 0.3~0.6 0.2~04 0.1 ~0.25

Aluminium alloys
Si<13% TH10 200 ~ 1000 01~0.5 01~04 0.1 ~0.25

E AH120 20 ~ 60 01~0.2 0.05 ~ 0.2 =

Hardened steels

40 ~ 55HRC
UX30 20 ~ 60 01~0.2 0.056~0.2 =

Note: Feed rate should be inversely proportional to depth of cut and selected depending on machine rigidity.

o)
=
b=
3
N

Tungaloy D163




TRF6000

Face mill with 20mm high posi-rake button insert

Designation Max. ap [ 2 oD1
TRF6003RI-E 10 80 4 100
TRF6004RI-E 10 100 5 120
TRF6005RI-E 10 125 6 145
TRF6006RI-E 10 160 8 180
SPARE PARTS i &

Designation
TRF6003 - 6006...

ERF6000

(DLocator (2Wedge fixing screw
LF602R FDS-8S

od
27
32
40
40

A.R.=+19°R.R. = +3°

TRFB006RI-E
J oDb
N 066.7 mm
i od
~ 214 mm a Q
1 !"1‘ ‘ F
byiinta
- [\ reto i l‘

4 a b Kg
26 12.4 7 1.4
32 14.4 8 2.5
32 16.4 9 3.9
29 16.4 9 5.8

3)Locator fixing screw
CM4X0.7X20

WF603R

-t

Insert
RFEN2004...
RFEN2004...
RFEN2004...
RFEN2004...

P

Wrench
TP-4

Designation [T

ERF6050R
ERF6063R
ERF6050R-E
ERF6063R-E

SPARE PARTS

Designation

50
63
50
63

oD1
oD

re1o 240, L

fs

oD1
70

83
70
83

A W M ON

(DLocator (2)Wedge fixing screw

oDs s
32 80
32 80
32 80
32 80

(3)Locator fixing screw

Indexable endmill with 20mm high posi-rake button insert for difficult-to-cut material

120
120
120
120

\4

A.R.=+19°R.R. = +3°

EJ

-t

Insert
RFEN2004...

RFEN2004...
RFEN2004...
RFEN2004...

»

Wrench

ERF60...

LF602R FDS-6Z

Note: The above TAC Endmills are not irregular pitch spec.

7

o
@® On

@ o

Reference pages

Inserts, Standard cutting conditions — D165
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Il INSERT

RFEN2004 RFEN2004MOTN
A A
ko] °
Q Q
1 ) 0 |
bs T
- Steel
M Stainless * DA
Cast iron
Non-ferrous
- Superalloys * DA  : First choice
H Hard materials |y D¢ ¢ : Second choice
Coated | o0,
. . o
Designation Max. o & |5 o od | T | 6° | bs
ap ([~ ® [
T I X 0
< O O X
RFEN2004ZFTN 3 @ @ N ) 20 | 476 | 25 | 2.8
RFEN2004MOTN 10 o N ) 20 | 476 | 25 -
Note: ® RFEN2004MOTN type inserts should not be used for finishing requiring surface finish better than 12s. ®: Line up =
e RFEN2004ZFTN type inserts can be used both finishing and roughing at depth of cut up to 3mm. c
* RFEN2004MOTN does not have flattened flanks. =
=
(0]
B STANDARD CUTTING CONDITIONS S
L
Depth of cut=1 ~3 mm Depth of cut =0.4 ~ 1 mm
ISO Workpiece material Grade Cutting speed Feed per tooth  Cutting speed Feed per tooth Cutting fluid
vc(m/min) fz (mm/t) vc(m/min) fz (mm/t)
Austenitic, Ferritic GH330 150 ~ 250 0.20 ~ 0.35 180 ~ 250 0.2~05 Dry cutting
X5CrNi18-9, etc.
) < 300HB UX30 150 ~ 230 0.20 ~ 0.35 180 ~ 250 0.2~05 Dry cutting
Stainless
steels
Precipitatio hardening GH330 150 ~ 200 0.15~0.3 180 ~ 250 0.2~04 Dry cutting
X5CrNiCuNb16-4, etc.
<35HRC UX30 130 ~ 180 015~0.3 150 ~ 200 0.2 ~ 0.4 Dry cutting
Superalloys Water insoluble
. Inconel, Hastelloy, etc. AH120 20 ~ 30 0.10 ~ 0.15 20 ~ 50 0.2~04 type
Titanium alloys Water soluble type
Ti-6AI-4V. etc. KS20 40 ~ 50 0.15~0.35 40 ~ 60 0.2~0.5 or dry cutting
Hard materials AH120 20 ~ 50 0.05 ~ 04 20 ~ 50 0.05 ~ 0.2 Water insoluble

40 ~ 50HRC

L

Note: Cutting width should be within 60 to 70 % of effective cutter diameter.

 No. of revolutions (min"") = Cutting speed X 1000 + 3.14 + Cutter diameter
¢ Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts

type

Tungaloy D165




EMS09
Endmill with negative rectangle insert for highly precision finishing

A.R.=+10° R.R. = -30°

L Proceeding insert
K}
0.05_|<Lfs e
&
QQAQQ [ ‘
Q Q §
]
Finishing insert
Designation Max. ap m z oD oD1 oDs Lt L Insert
EMS09080R 0.2 80 2 92 100.7 32 40 120 LNCQO0906...
SPARE PARTS @ /
Designation Clamping screw Wrench
EMS09080R CSTB-4 T-15D
: Il INSERT
LNCQO0906N-100(50)L LNCQ0906-50S
o B
[ - T
= ‘ r0.8 M
E [
[} [70]
- _ (D _Q
g =1
R™
fig.1 ’
-Steel Y *
M Stainless * ) ¢
Cast iron * [ %
Non-ferrous
- Superalloys % : First choice
H Hard materials Y% : Second choice
Coated [Cermet
Designation Max.e o |2 A|B| T R|W, bs|fig
ap |~ = N~
T I [0}
< O z
LNCQO0906N-100L 02 @ @ PY 9.525| 12.7 | 6.35 | 100 |4.763| 7.9 | 1
LNCQO0906N-50L 02 @ @ PS 9.525| 12.7 | 6.35 | 50 |4.763| 7.9
LNCQO0906R-50S 02 @ @ P - |127]635| 50 |23 | 4 | 2

@: Line up

B STANDARD CUTTING CONDITIONS

I [EH O]
Cutting {J ’r€
IS0 Workpiece material Grade speed  LNCQO906N-100(50)L  LNCQO906R-50S

vc (M/min)  Depth of cut Feed per tooth Depth of cut Feed per tooth
ap (mm) f(mm/revyy  @p(mm)  f(mm/rev)

Mild steels E275A, etc. < 180 HB NS740 200 ~ 300
Carbon steels C55, etc. < 300 HB NS740 150 ~ 250
<0.2 2~6 <0.2 1~25
Alloy steels 42CrMo4, etc. < 300 HB NS740 120 ~ 200
Die steels X40CrMoV5-1, etc. < 300 HB NS740 100 ~ 150
Stainless steels AH120
M X5CrNi18-9, X5CrNiMo17-12-3, etc. NS740 150 ~ 220 =2 Eh =02 Ldes
Cast irons GH110
. 250, etc. AH120 120 ~ 200 <0.2 2~6 <0.2 1~25
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SFP4000R
Face mills with adjustable structure for super finishing

A.R.=+5%R.R. =-20°

. 2d
a2 la pas|
= ™y
‘
A [ ~|
-
C | )
|« oDc i
Designation z Lf od 4 a b Kg Insert
SFP4004R-E 0.1 100 2 63 32 32 14.4 8 2.3 SPHA435FNW
SFP4005R-E 0.1 125 2 63 40 32 16.4 9 3.5 SPHA435FNW
SFP4006R-E 0.1 160 4 63 40 29 16.4 9 5.8 SPHA435FNW
s & € & & & © /) C e
S
PARTS
Designation Clsg;gwg Locator R?gg\lsft Locgéc;;axing Socsléertévvead Wedge Wrench Washer Washer 1 Wrench 1
SFP40... CSTA-5S LW400R FDS-8S CM5X0.8X16  CM5X0.8X8 FW-305 T-15D 58 L5 P-4
g
B Arbor type =
=
SFP4006R-E 3
(v]
L
oDp
066.7 mm
od
214 mm a -Q‘
7 <™

EFP4000R
Endmills with adjustable structure for super finishing

A.R.=+5°%R.R. =-20°

& P
%)
Ql
Q
ey i A
gs
Designation Max. ap m z oDs Os L Lt Insert
EFP4050R 0.1 50 1 32 80 120 40 SPHA435FNW
EFP4063R 0.1 63 2 32 80 130 50 SPHA435FNW

EFP4050R doesn’t have adjustable system.

SPARE PARTS & @ @ & & @ / C (

Designation Clamping Screw Locator R?gté\lﬁft LOCES‘::?,;\EE/XMQ Socsk;té\r;vead Wedge Wrench Washer Washer 1 Wrench 1
EFP4050R CSTA-58 LWA402R = CM5X0.8X16 ° = T-15D ° ° °
EFP4063R CSTA-58 LW400R FDS-8S CM5X0.8X16 CM5X0.8X18 FW-305 T-15D 58 L5 P-4

Reference pages

Inserts, Standard cutting conditions — D168
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B INSERT
SPHA435

0

T

I

« B
- Steel *
M Stainless *
- Cast iron *
- Non-ferrous *
- Superalloys v : First choice
H Hard materials Y% : Second choice
Cermet| U0,
Designation re |Max. A B | T]|e
9 ap |83 |8
[s2] I
= [
SPHA435FNW 2 01 | @ () 12.7 | 12.7 | 4.76 11
@: Line up

Mild steels
Carbon steels

Alloy steels

Stainless steels

Cast irons

Non-ferrous metals

Note:

Under above conditions, attainable surface roughness is 3 to 4 pm RzJIS for steels and 6 ~ 12 pm RzJIS for cast irons.

ISO Workpiece material

Grade

N308
N308
N308

N308

TH10

TH10

B STANDARD CUTTING CONDITIONS

Cutting speed
Vc (m/min)

180 ~ 250
150 ~ 200
150 ~ 200

160 ~ 200

100 ~ 150

200 ~ 500

¢ No. of revolutions (min-') = Cutting speed X 1000 + 3.14 + Cutter diameter
¢ Table feed (mm/min) = No. of revolutions X Feed per tooth X No. of inserts

D168 www.tungaloy.com

Feed per revolution f (mm/rev)

Depth of cut

SFP
<6

<6

EFP

<4

ap (mm)
<0.1
<0.1
<0.1

=<0.1




Tungaloy D169



MillLine - Slot Milling

TUNGEMSLIT D172

< Thin width slitting cutter with self-clamping insert

\

B 263 - 125 mm
Slot width 1.6 - 4.1 mm Ev@
R, T= D175
* ) 4 TUNG ISLIT
X L) Slot milling cutters available in axial drive type working with 6-cornered tangentially mounted inserts
«
g J

280 - 2200 mm

Slot width 4 - 8 mm PEvEs

NIVERSAL

08 ‘ TuNagUSsSLOT D177

< d" ? Axial and radial drive type slot milling cutters with 6-cornered radially mounted inserts
. > 280 - 3160 mm
oot Slot width 9 - 16 mm PvESs

A NGENTIAL
TECTSLOT D180
Axial and radial drive type slot milling cutters for wider slots with tangentially mounted inserts
2100 - 250 mm

Slot width 16 - 25 mm BPEv@s
Other Slot Milling Tools D183
SVN4000
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TungThin-Slit



TUNGEMSLIT

S/ASG

Side cutter for thin slitting and cutting off

oDb_|

Designation z oDb od oD5 Lf Max. ae 6° SS SS Drive flange type Insert
SSGO1R063-E1.6 1.6 16 63 6 32 10 22 24 14 0 SW25-32 SW1.00-32 - K SSS16N
ASGO1N0O8O-E1.6 1.6 16 80 8 39 22 - 24 16 112.5 - - - A SSS16N
ASGO1N100-E1.6 1.6 16 100 10 39 22 - 24 30 90 - - - A SSS16N
ASGO1N125-E1.6 1.6 16 125 12 64 27 - 24 30 75 - - - A SSS16N
SSG02R063-E2 185 25 63 6 32 10 22 24 15 0 SW25-32 SW1.00-32 - K SSM/S22N
ASGO2N080-E2 185 25 80 8 39 22 - 24 20 112.5 - - - A SSM/S22N
ASGO02N100-E2 185 25 100 10 39 22 - 24 30 90 - - - A SSM/S22N
ASGO02N125-E2 185 25 125 12 60 27 - 24 32 75 - - - A SSM/S22N
SSGO3R063-E3 265 385 63 5 32 10 22 24 15 0 SW25-32 SW1.00-32 - K SSM/S31N
SSGO3R080-E3 265 35 80 6 400 22 32 24 199 0 SW32-40 - R22-46 K SSM/S31N
SSGO3R100-E3 265 35 100 6 400 22 32 24 290 0 SW32-40 - R22-46 K SSM/S31N
SSGO3R125-E3 265 35 125 8 55 32 45 24 34 0 $32-55 - R32-55 K SSM/S31N
SSG04R063-E4 4 45 63 5 32 10 22 32 15 0 SW25-32 SW1.00-32 - K SSM/S41N
SSGO04R080-E4 4 4.5 80 6 400 22 32 32 190 0 SW32-40 - R22-46 K SSM/S41N
SSG04R100-E4 4 45 100 6 400 22 32 32 290 0 SW32-40 - R22-46 K SSM/S41N
SSG04R125-E4 4 45 125 8 55 32 45 32 34 0 $32-55 - R32-55 K SSM/S41N

(1) When using a drive flange, Db = 46 mm
(2) When using a drive flange, Max. ae = 16 mm
(3) When using a drive flange, Max. ae = 26 mm

SPARE PARTS (
SSG01/02... ESG 0.5
ASG01/02... ESG 0.5
SSG03/04... ESG1

Reference pages

Inserts, Standard cutting conditions — D173
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B INSERT
SSM 566

- Steel *
M Stainless *
- Cast iron *
- Non-ferrous
- Superalloys % : First choice
H Hard materials ¢ : Second choice
Coated
Designation re |& W+0.04
I
S
SSM22N 02 @ 2.2
SSM31N 02 | @ 3.1
SSM41N 025 | @ 4.1
SSS16N 0.16 | @ 1.6
SSS22N 02 @ 2.2
SSS31N 02 | @ 3.1
SSS41N 025 | @ 4.1
@®: Line up

B STANDARD CUTTING CONDITIONS

%

. . Hardness Cutting speed Chip thickness
ISO Workpiece material (HB) Insert Ve (m/min) t (mm)
Low carbon steel
E275A, C15E4, etc. -200 SSM... 150 - 230 0.05-0.15
High carbon steel
. E355D, C55, etc. 200 - 300 SSM... 100 - 170 0.04-0.13
Alloy steels 150 - 300 SSM 90 - 160 0.04 - 0.13
42CrMo4, 20Cr4, etc. . '
Tool steel
X153CrMoVA12, X40CrMoV5-1, etc. -300 SSM.. 70-120 s
Stainless steel
M X5CrNi18-9, X5CrNiMo17-12-3, etc. Sk 90-200 G
Grey cast iron ~ )
250, 300, etc. 150 - 250 SSM... 100 - 200 0.05-0.15
Ductile cast iron 150 - 250 SSM 80 - 130 0.05- 0.15
400-158S, etc. U

Tungaloy D173




TUNGEMSLIT

R (drive flange set)

Drive flange set for side cutters

Designation od

oD3

H5

oD4

oD4 oD5 Hs5
R22-46 22 46 6 32 10
R32-55 32 55 6 45 10
TUNEMSELIT
SW/S
Drive shanks for side cutters
L L
L] §
Q
T )
‘ L S— \0’)
%) L0
Q ==t ] %
Qy 4 i® y
SW*-* type
Designation oDs od od2 oD3 oD5 L1 L
SW25-32 25 - 10 32 22 25 110
SW32-40 32 - 22 40 32 30 120
SW1.00-32 25.4 - 10 32 22 25.4 110
$32-55 - 32 32 55 45 - 60
SPARE PARTS & s / V4
Desi i s Wrench
esignation orew Mono block type Torx bit Handle
SW25-32 SR76-961 SETT-15/5 = -
SW32-40 SR76-963 SETT-15/5 - -
SW1.00-32 SR76-961 SETT-15/5 - -
$32-55 SR76-943 - BT20M H-TB

Reference pages

Inserts, Standard cutting conditions — D176
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TUNETSLIT

ASV 02/03/04/05
Axial drive type slot milling cutter with tangentially mounted inserts

e &/
- W
.; " “m >
- K = ) 4'1
o, :
et * TPV, Sl

Designation [T Edge/z  oDb od Lt b a Maxae 6° Insert

ASV02N080-E4 4 80 5/10 41 27 6 29.8 7 15 162 TVKX0202...
ASV02N100-E4 4 100 6/12 47 32 6 34.8 8 20 165 TVKX0202...
ASV02N125-E4 4 125 8/16 55 40 6 43.5 10 30 168.75 TVKX0202...
ASV02N160-E4 4 160 10/20 55 40 6 43.5 10 45 171 TVKX0202...
ASV0O3NO080-E5 5 80 5/10 41 27 6.5 29.8 7 15 162 TVKX03X3...
ASVO3N100-E5 5 100 6/12 47 32 6.5 34.8 8 20 165 TVKX03X3...
ASV0O3N125-E5 5 125 8/16 55 40 6.5 43.5 10 30 168.75 TVKX03X3...
ASV0O3N160-E5 5 160 10/20 55 40 6.5 43.5 10 45 171 TVKX03X3...
ASV04N080-E6 6 80 4/8 41 27 8 29.8 7 17 157.5 TVKX04H3...
ASV04N100-E6 6 100 5/10 47 32 8 34.8 8 235 162 TVKX04H3...
ASV04N125-E6 6 125 6/12 55 40 8 43.5 10 32.5 165 TVKX04H3...
ASV04N160-E6 6 160 8/16 55 40 8 43.5 10 50 168.75 TVKX04H3...
ASV04N200-E6 6 200 10/20 69 50 8 53.5 12 63 171 TVKX04H3...
ASVO5N080-E8 8 80 4/8 41 27 10 29.8 7 17 157.5 TVKX0504...
ASVO5N100-E8 8 100 5/10 47 32 10 34.8 8 23.5 162 TVKX0504...
ASVO5N125-E8 8 125 6/12 55 40 10 43.5 10 32.5 165 TVKX0504... /’
ASVO05N160-E8 8 160 8/16 55 40 10 43.5 10 50 168.75 TVKX0504... ‘:A
ASV0O5N200-E8 8 200 10/20 69 50 10 53.5 12 63 171 TVKX0504... o))
=
VA A A4 5

SPARE PARTS °

Designation Clamping screw Lubricant Torx bit Wrench cT)

ASV02/03N... SR114-018-L3.40 = M-1000 - T-6D
ASVO04N... SR14-500/L5.1 H-TB2W M-1000 BT15S =
ASVO5N... SR14-500-L7.0 H-TB2W M-1000 BT15S =

Reference pages

Inserts, Standard cutting conditions — D176
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Il INSERT

TVKX-MJ
B
Yo ok
M Stainless * |y
-Cast iron * Pig
- Non-ferrous
- Superalloys * | Ve |k % : First choice
H Hard materials 5% : Second choice
Coated
Designation re IR 8 & B | od
- =
= T EE
<<
TVKX020202TN-MJ 02 @ [ ) 24 | 94
TVKX020204TN-MJ 04 | @ () 24 | 94
TVKX03X302TN-MJ 02 @ [ 32 | 94
TVKX03X304TN-MJ 04 @ [ 32 | 94
TVKX04H304TN-MJ 04 @ @ @ 3.5 | 16.9
TVKX04H308TN-MJ 08 @@ @ 3.5 | 16.9
TVKX050404TN-MJ 04 @@ @ 45 | 16.9
TVKX050408TN-MJ 08 @@ @ 45 | 16.9
@: Line up

| /£
:/4 mmm STANDARD CUTTING CONDITIONS
()]

é Feed per edge line: fz (mm/t)
b Hardness Cutting ASV ASV
. ISO Workpiece material HB Priority Grade Speed
O (HB) Ve ae / eDc (mm) ae / eDc (mm)
w ) cmmecmmemeeccsmcemeecceemeeEeeeEmeEEEemEEm - .. m.—-———————
(m/min) """ 504 20% 30% <50%
Low carbon steels - 200 First choice AH725 90-180 0.08-0.25 0.06-019 0.05-016 0.05-0.15
E275A, etc. -200  Forimpactresistance ~ AH130 90-180 0.08-0.25 0.06-0.19 0.05-016 0.05-0.15
High carbon stels 200 - 300 First choice AH725 90-180 0.07-0.22 005-016 0.04-014 0.04-0.13
. C45, etc. 200-300 Forimpactresistance ~ AH130 90-180 0.07-0.22 0.05-0.16 0.04-0.14 0.04-0.13
Alloy steels 150 - 300 First choice AH725 90-180 0.07-0.22 005-016 0.04-014 0.04-0.13
42CrMo4, etc. 150 - 300 Forimpactresistance ~ AH130 90-180 0.07-0.22 0.05-0.16 0.04-0.14 0.04-0.13
ol el - 300 First choice AH725 90-180 0.07-0.22 0.05-016 0.04-014 0.04-0.13
X40CrMoV5-1, etc. -300 Forimpact resistance ~ AH130 90-180 0.07-0.22 0.05-0.16 0.04-014 0.04-0.13
Stainless steel _ _ _ _ _ _ _
M eomas AH130 90-200 0.07-0.22 0.05-0.16 0.04-0.14 0.04-0.13
G'eg’s%aftg"”s 150 - 250 - AH120 120-230 0.08-0.25 0.06-0.19 0.05-016 0.05-0.15
. Ductile cast irons 150 - 250 - AH120 90-150 0.08-0.25 0.06-019 0.05-016 0.05-0.15
400-15S, etc.
Titanium alloys s First choice AH725 30-40 0.07-012 0.05-0.09 0.04-0.07 0.04-0.07
. Ti-BAI-4V, etc. - Forimpactresistance ~ AH130 30-40 0.07-012 0.05-0.09 0.04-0.07 0.04 - 0.07
Nickel-based alloys = First choice AH725 20-35 0.07-012 0.05-0.09 0.04-0.07 0.04-0.07

Inconel 718, etc. s Forimpact resistance ~ AH130 20-35 0.07-012 0.05-0.09 0.04-0.07 0.04-0.07
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NIVERSAL

TUNGUSLCOT

ASW 06/07/09

Axial drive type slot milling cutter

e m |
‘wr,'l t‘i W

Designation m Edge/Z oDb od Lt b a Max. ae 0° Insert

ASWO06N080-E10 80 4/8 41 27 10 29.8 7 18.5 157.5 WNGUO0603...
ASWO06N100-E10 10 100 5/10 47 32 10 34.8 8 255 162 WNGUO06083...
ASWO06N125-E10 10 125 6/12 55 40 10 43.5 10 34 165 WNGUO06083...
ASWO06N160-E10 10 160 714 55 40 10 43.5 10 51.5 167.14 WNGUO06083...
ASWO07N100-E12 12 100 5/10 47 32 12 34.8 8 25.5 162 WNGUO7TS...
ASWO07N125-E12 12 125 6/12 55 40 12 43.5 10 34 165 WNGUO7TS...
ASWO07N160-E12 12 160 714 55 40 12 43.5 10 51.5 167.14 WNGUO7TS...
ASWO09N100-E14 14 100 5/10 47 32 14 34.8 8 25.5 162 WNGUO0904...
ASWO09N160-E14 14 160 714 55 40 14 43.5 10 51.5 167.14 WNGU0904...
ASWO09N160-E16 16 160 714 55 40 16 43.5 10 51.5 167.14  WNGUO0904...
SPARE PARTS & & / / f / /
Designation i i i i Lubricant Torx bit Wrench
ASWO6N... = CSPB-2.5 = = M-1000 = IP-8D
ASWO07N100/125-... = CSPD-3 ° SW6-SD M-1000 BLD IP10/S7 =
ASWO07N160-... = CSPD-3 = = M-1000 = IP-10D
ASWO09N100-... CSPB-3.5 = H-TB2W = M-1000 BLDIP15/S7 =
ASWO9N160-... CSPB-3.5 = = = M-1000 = IP-15D

%

Reference pages

Inserts — D178, Standard cutting conditions — D179
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NIVERSAL

TUNGUSLCOT

TSW 06/07/09

Radial drive type slot milling cutter

— -~

K - I

Designation [T Edge/z oDb od L b a Max. ae Insert
TSWO06R100-E10 10 100 5/10 58 27 50 7 12.4 20 WNGUO0603...
TSWO06R125-E10 10 125 6/12 66 32 50 8 14.4 28.5 WNGUO0603...
TSWO06R160-E10 10 160 714 82 40 63 9 16.4 38 WNGUO0603...
TSWO07R100-E12 12 100 5/10 58 27 50 7 12.4 20 WNGUO7TS...
TSWO07R125-E12 12 125 6/12 66 32 50 8 14.4 28.5 WNGUO7T3...
TSWO07R160-E12 12 160 714 82 40 63 9 16.4 38 WNGUO7TS...
TSWO09R160-E16 16 160 7714 82 40 63 9 16.4 38 WNGUO0904...
SPARE PARTS & & / f / /

Designation Clamping screw Clamping screw 1 Lubricant Torx bit Wrench
TSWO6R... - CSPB-2.5 - M-1000 - IP-8D
TSWO07R100/125-... - CSPD-3 SW6-SD M-1000 BLD IP10/S7 -
TSWO07R160-... - CSPD-3 - M-1000 - IP-10D
TSWO09R160-... CSPB-3.5 - - M-1000 - IP-15D
B INSERT
WNGU-MJ

£
=
5
7]

T
i i
re Qd

-Steel bAq *
M Stainless * |y
-Cast iron * pie
- Non-ferrous
- Superalloys * | |k Y : First choice
H Hard materials ¢ : Second choice
Coated
Designation re 1R 8 & Alegd| T
Ik
<< <
WNGUO060308TN-MJ 08 ® @ @ 56 | 6.1 4.4
WNGUO060316TN-MJ 16 @ @ @ 56 | 6.1 4.4
WNGUO7T308TN-MJ 08 @ @ ® 68 | 74 | 55
WNGUO7T316TN-MJ 16 @ @ @ 68 | 74 | 55
WNGUO090408TN-MJ 08 ©® @ @ 85 | 86 | 65
WNGUO090416TN-MJ 16 @ @ @ 85 | 86 | 65

@®: Line up

Reference pages

Standard cutting conditions — D179
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B STANDARD CUTTING CONDITIONS

Feed per edge line: fz (mm/t)

Cutting
. . Hardn L speed TSW/ASW
ISO Workpiece material ardness Priority Grade P
(HB) Ve ae / oDc (mm)
(Mm/min) -
10% 20% 30% =50%

T AT -200 First choice AH725 90-180 0.12-0.33 0.09-0.25 0.07-0.21  0.07-0.2

E275A, etc. -200  Forimpactresistance AH130 90-180 0.12-0.33  0.09-0.25 0.07-0.21  0.07-0.2

200-300 First choice AH725 90-180 0.12-0.33 0.09-0.25 0.07-0.21  0.07-0.2

High carbon steels
. C45, ete. 200 - 300 Forimpact resistance ~ AH130 90 - 180 0.12-0.33 0.09-0.25 0.07 - 0.21 0.07 - 0.2

150 - 300 First choice AH725 90 - 180 0.12-0.33 0.09 - 0.25 0.07 - 0.21 0.07 - 0.2

Alloy steels
42CrMo4, etc. 150-300 Forimpactresistance AH130 90-180  0.12-0.33 0.09-0.25 0.07-0.21  0.07-0.2
Tool stesls - 300 First choice AH725 90-180 012-0.33 0.09-0.25 0.07-0.21  0.07-0.2
X40CrMoV5-1, ete. -300  Forimpactresistance AH130 90-180 0.12-0.33  0.09-0.25 0.07-0.21  0.07-0.2
Stainless steel
M X5ONI18.9, ofc. = = AH130 90-200 012-0.33 0.09-0.25 0.07-021  0.07-0.2
Gregsf]asgticmns 150 - 250 = AH120 120-230 0.12-042 0.09-0.31 0.07-0.27 0.07-0.25
. MG GRS s 150 - 250 - AH120 90-150 042-0.42 0.09-0.31 007-027 0.7 -0.25
400-15S, etc.
Titanium alloys - First choice AH725  30-40 01-017  0.08-013  0.06-011  0.06-0.1
Ti-6Al-4V, etc. s For impactresistance ~ AH130 30 - 40 01-017  0.08-013  0.06 - 0.11 0.06 - 0.1
s - First choice AH725 20-35 01-017  0.08-013 0.06-011  0.06-0.1

Nickel-based alloys

Inconel 718, etc. - Forimpact resistance ~ AH130 20 - 35 01-017  0.08-013  0.06-0.11 0.06 - 0.1
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ANGENTIAL

TEC TELSY

ASN 10/12/15

Axial drive type slot milling cutter with tangentially mounted inserts

% 27
o oDb
,jt [ 2| od 13
e e
m}% oDc
Designation PR zeft 2 oDb  od Lt b a Max ae 6° Insert
ASN10R100M32.0E16-05 16 100 5 10 47 32 16 34.8 8 25.5 162  LMEU1008*ZNEN-MJ
ASN10R125M40.0E16-06 16 125 6 12 55 40 16 43.5 10 34 165  LMEU1008**ZNEN-MJ
ASN10R160M40.0E16-07 16 160 7 14 55 40 16 43.5 10 515  167.14 LMEU1008“ZNEN-MJ
ASN10R200M50.0E16-08 16 200 8 16 69 50 16 53.6 12 64.5  168.75 LMEU1008*ZNEN-MJ
ASN12R100M32.0E19-05 19 100 5 10 47 32 19 34.8 8 25.5 162  LMEU1208*ZNEN-MJ
ASN12R125M40.0E19-06 19 125 6 12 55 40 19 435 10 34 165  LMEU1208*ZNEN-MJ
ASN12R160M40.0E19-07 19 160 7 14 55 40 19 435 10 515  167.14 LMEU1208*ZNEN-MJ
ASN12R200M50.0E19-08 19 200 8 16 69 50 19 53.6 12 64.5  168.75 LMEU1208**ZNEN-MJ
ASN12R250M50.0E19-09 19 250 9 18 84 50 19 53.6 12 82 170  LMEU1208*ZNEN-MJ
ASN15R125M40.0E25-05 25 125 5 10 55 40 25 43.5 10 34 165  LMEU1509**ZNEN-MJ
ASN15R160M40.0E25-06 25 160 6 12 55 40 25 43.5 10 51.5  167.14 LMEU1509*ZNEN-MJ
ASN15R200M50.0E25-07 25 200 7 14 69 50 25 53.6 12 64.5  168.75 LMEU1509**ZNEN-MJ
ASN15R250M50.0E25-08 25 250 8 16 84 50 25 53.6 12 82 170  LMEU1509**ZNEN-MJ
SPARE PARTS & , /
Designation Clamping screw Grip Torx bit
ASN10/12R... SM40-143-HO H-TB BT15S
ASN15R... CSTB-5L159 H-TB BT20S

Reference pages

Inserts, Standard cutting conditions — D182
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TSN

Radial drive type slot milling cutter with tangentially mounted inserts

o A e
g :i: 8‘ g
[\
Lf
Designation [ W oDc R oDb  od Lt b a Max ae od3 Insert

TSN10R100M27.0E16-05 16 100 5 10 58 27 50 7 12.4 20 = LMEU1008**ZNEN-MJ

TSN10R125M32.0E16-06 16 125 6 12 66 32 50 8 14.4 28.5 - LMEU1008**ZNEN-MJ

TSN10R160M40.0E16-07 16 160 7 14 82 40 63 9 16.4 38 - LMEU1008**ZNEN-MJ

TSN10R200M40.0E16-08 16 200 8 16 95 40 63 9 16.4 55 66.7 LMEU1008"*ZNEN-MJ

TSN12R100M27.0E19-05 19 100 5 10 58 27 50 7 12.4 20 = LMEU1208**ZNEN-MJ

TSN12R125M32.0E19-06 19 125 6 12 66 32 50 8 14.4 28.5 - LMEU1208**ZNEN-MJ

TSN12R160M40.0E19-07 19 160 7 14 82 40 63 9 16.4 38 - LMEU1208**ZNEN-MJ

TSN12R200M40.0E19-08 19 200 8 16 95 40 63 9 16.4 55 66.7 LMEU1208**ZNEN-MJ

TSN12R250M60.0E19-09 19 250 9 18 135 60 63 14 25.7 60 101.6 LMEU1208"ZNEN-MJ

TSN15R125M32.0E25-05 25 125 5 10 66 32 50 8 14.4 28.5 - LMEU1509**ZNEN-MJ

TSN15R160M40.0E25-06 25 160 6 12 82 40 63 9 16.4 38 - LMEU1509**ZNEN-MJ

TSN15R200M40.0E25-07 25 200 7 14 95 40 63 9 16.4 55 66.7 LMEU1509**ZNEN-MJ

TSN15R250M60.0E25-08 25 250 8 16 135 60 63 14 25.7 60 101.6 LMEU1509**ZNEN-MJ
SPARE PARTS & , /
Designation Clamping screw Grip Torx bit
TSN10/12R... SM40-143-HO0 H-TB BT15S
TSN15R... CSTB-5L159 H-TB BT20S

%

Reference pages

Inserts, Standard cutting conditions — D182
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B INSERT

LMEU-MJ
T
m
re
-Steel DA *
M Stainless * Y5
-Cast iron * DA
- Non-ferrous
- Superalloys PAS * v : First choice
H Hard materials Y% : Second choice
Coated
Designation re IRE & Al B | T
=T
<< <
LMEU100808ZNEN-MJ 08 @ @ © 12.7 | 105 8
LMEU100816ZNEN-MJ 16 @ @ @ 12,5 | 105 8
LMEU100824ZNEN-MJ 24 @ @ O 12.4 | 105 8
LMEU100832ZNEN-MJ 32 @ @ @ 12.2 | 10.5 8
LMEU120808ZNEN-MJ 08 ® @ @ 13.6 | 12.7 8
LMEU120816ZNEN-MJ 16 @ @ @ 13.4 | 12.7 8
LMEU120824ZNEN-MJ 24 @ @ O 13.2 | 12.7 8
LMEU120832ZNEN-MJ 32 @ @ @ 13.1 | 12.7 8
LMEU150908ZNEN-MJ 08 ® @ @ 156 | 15 9.5
LMEU150916ZNEN-MJ 16 @ @ @ 15.4 | 15 9.5
LMEU150924ZNEN-MJ 24 @ @ O 153 | 15 9.5
LMEU150932ZNEN-MJ 32 @ @ @ 151 | 15 9.5

@®: Line up

B STANDARD CUTTING CONDITIONS

Feed per edge line: fz (mm/t)

Cutting TSN/ ASN
ISO Workpiece material Hardness Priority Grade speed
(HB) Ve ae / oDc (mm)
(Mm/min) ~-----ommmee e e e
10% 20% 30% =50%
Low carbon steels - 200 First choice AH725 90-180  022-042 046-0.31 014-0.27 0.13-0.25
E275A, etc. - 200 Forimpact resistance ~ AH140  90-180  0.22-042 0.16-0.31 014-0.27 0.13-0.25
High carbon steels 200 - 300 First choice AH725 90-180 0.22-042 046-0.31 014-027 0.13-0.25
. C45, etc. 200-300 Forimpactresistance  AH140 90-180 0.22-042 016-0.31 0.14-027 0.13-0.25
B First choi i B 3 . B
Aloy steels 150 - 300 irst choice AH725 90-180 0.22-042 046-0.31 014-027 0.13-0.25
42CrMo4, etc. 150-300 Forimpactresistance ~ AH140 90-180 022-042 016-031 014-027 013-0.25
Tool steels - 300 First choice AH725 90-180 022-042 046-0.31 014-027 0.13-0.25
X40CrMoV5-1, etc. -300 Forimpact resistance ~ AH140  90-180  0.22-042 016-0.31 014-027 013-0.25
Stainless steel
M X5CNi1B.9, otc. s = AH140 90-200 0.22-042 016-031 014-027 013-0.25
Grey cast irons 150 - 250 - AH120 120-230 0.22-05 016-0.38 014-0.32  013-0.3
250, etc.
Ductile cast irons
400158, eto. 150 - 250 = AH120 90-150 0.22-0.33 016-025 014-021  013-0.2
Titanium alloys _ ; f _ _ - - -
Ti-BALAY, o, First choice AH725  30-40  012-022 0.09-016 0.07-014 0.07-013
. Nickel-based alloys - First choice AH725  20-35  012-022 009-016 0.07-014 0.07-0.13

Inconel 718, etc.
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SVN4000

Indexable side slotting cutter for 5 - 8 mm width

Designation m Edge/z od oDb T Insert
SVN4100-5M 100 5 2/10 32 48 8 SNEN12T2...
SVN4100-6M 100 6 2/10 32 48 10 SNEN1233...
SVN4100-8M 100 8 4/8 32 48 12 SNEN1233...
SVN4125-5M 125 5 2/12 32 48 8 SNEN12T2...
SVN4125-6M 125 6 2/12 32 48 10 SNEN1233...
SVN4125-8M 125 8 4/12 32 48 12 SNEN1233...
SVN4160-5M 160 5 2/16 40 58 8 SNEN12T2...
SVN4160-6M 160 6 2/16 40 58 10 SNEN1233...
SVN4160-8M 160 8 4/16 40 58 12 SNEN1233...
SVN4200-5M 200 5 2/20 40 68 8 SNEN12T2...
SVN4200-6M 200 6 2/20 40 68 10 SNEN1233...
SVN4200-8M 200 8 4/20 40 68 12 SNEN1233...
SPARE PARTS @ /
Designation Clamping screw Wrench
SVN4100-5M CST-3.58 T-9D 7
SVN4100-6/8M CST-38.5 T-9D ‘://
SVN4125-5M CST-3.58 T-9D A
SVN4125-6/8M CST-3.5 T-9D g
SVN4160-5M CST-3.58 T-9D E
SVN4160-6/8M CST-8.5 T-9D -
SVN4200-5M CST-3.58 T-9D CTO)
SVN4200-6/8M CST-3.5 T-9D
@ Notes on specifications of specials made to order
(@ The cutter widths (£) are available in a range from 5 mm to 12 mm.
(2 The maximum cutter diameter available is @960 mm.
(3 Special mounting specifications are also available on request.
Il INSERT
SNEN12
N
()
A T
- Steel *
M Stainless
- Cast iron *
- Non-ferrous *
- Superalloys % : First choice
H Hard materials ¢ : Second choice
Uncoated
Designation g o A | B | T | bs [Honing
-
SE
SNEN12T2ZFN [ ] 12.7 | 12.7 | 2.8 | 0.15 |without
SNEN12T2ZTN [ ] 12.7 | 12.7 | 2.8 | 0.15 | with
SNEN1233ZFN [ J 12.7 | 12.7 | 3.3 | 0.15 |without
SNEN1233ZTN [ ] 12.7 | 12.7 | 3.3 | 0.15 | with

@: Line up
Reference pages

Standard cutting conditions — D184
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B STANDARD CUTTING CONDITIONS

ISO Workpiece material Grade
. Carbon steels < 300 HB UX30
Die steels < 300 HB UX30

. Cast irons TH10
. Aluminium alloys TH10

Note: SVN4000 type TAC mills should be used only for roughing. Attainable accuracy of groove width is +0.1 mm.
¢ No. of revolutions n (min-') = Cutting speed Vc (m/min) X 1000 + 3.14 + Cutter o (mm)
® Feed speed Vf (mm/min) = n (min-') X Feed per tooth fz (mm/t) X z (No. of inserts)

D184 www.tungaloy.com

Cutting speed Vc (m/min)
80 ~ 120
60 ~ 80

80 ~ 100

600 ~ 1000
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MillLine - Profile Milling

WIST
DO TESALL D016
Radius cutters with double-sided inserts with rigid clamping
220 - 650 mm
@max.ap4mm Pv@Es H
INISH
sALL FNGsE D188

Indexable endmill for high-precision finishing with 2 effective cutting edges

@ 28 - 332 mm

7 . M .. H
DO M MILL D193
Double-sided positive inserts for finishing to semi-finishing in profiling operations

(\ 216 - 225 mm
.Ei' max.ap 1 mm @B H

\=7
]
. FDGrRAMILL D194

Radius cutters with single-sided inserts for profile milling of complex parts

&,
.

(& e ap 8 om BvEH
_ROUNDSPLIT D199

Radius cutters featuring single-sided inserts with serrated cutting edges for anti-chatter

‘e @ oy R ——
Other radius mills D204

T/ERD12/16, E/HWD
BEv@H
Single Effective Tools - Ball Cutters D210

TBN1000, EBP, EBB, EBD, BBB

B@H
Z-FEEDMILL D218

Z-direction plunging tools for high metal removal

D186 www.tungaloy.com
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SALLFNOSE

EBFM

Indexable endmills for high precision finish

? 4P & g, § /?%‘@
; y /7 4 | S | T A -
ﬁ//“'/" @ L - gs % L Lfﬁal‘ I x é%ﬁ

(é/ | ) Fig. 1 ] Fli-g. 2 Z\®

Designation  Material [0 oDs o Lt L L2 e Airhole  Fig Insert
EBFMO08T12S100 Steel 8 12 80 20 100 10 9.5 with 2 ZF*M080...
EBFM08S08C100 Carbide 8 8 70 30 100 - - without 1 ZF*M080...
EBFM08S08C140 Carbide 8 8 {75} 65 140 = = without 1 ZF*M080...
EBFM10T12S100 Steel 10 12 75 25 100 15 5 with 2 ZF*M100...
EBFM10S10C140 Carbide 10 10 65 75 140 = = without 1 ZF*M100...
EBFM10S10C220 Carbide 10 10 80 140 220 - - without 1 ZF*M100...
EBFM12S12S110 Steel 12 12 80 30 110 = = with 1 ZF*M120...
EBFM12S12C160 Carbide 12 12 70 90 160 - - without 1 ZF*M120...
EBFM12S12C220 Carbide 12 12 70 150 220 = = without 1 ZF*M120...
EBFM16T20S130 Steel 16 20 80 50 130 15.5 1.5 with 2 ZF*M160...
EBFM16S16C160 Carbide 16 16 80 80 160 = = without 1 ZF*M160...
EBFM16S16C220 Carbide 16 16 70 150 220 - - without 1 ZF*M160...
EBFM20T25S180 Steel 20 25 100 80 180 24 25 with 2 ZF*M200...
EBFM20S20C220 Carbide 20 20 100 120 220 - - without 1 ZF*M200...
EBFM20S20C300 Carbide 20 20 80 220 300 = = without 1 ZF*M200...
EBFM25T32S200 Steel 25 32 100 100 200 32 1.5 with 2 ZF*M250...
EBFM25S25C220 Carbide 25 25 100 120 220 = = without 1 ZF*M250...
EBFM25S25C300 Carbide 25 25 80 220 300 - - without 1 ZF*M250...
EBFM30T325220 Steel 30 32 120 100 220 35 0.5 with 2 ZF*M300...
EBFM30S32C250 Carbide 30 32 100 150 250 - - without 1 ZF*M300...
EBFM30S32C350 Carbide 30 32 100 250 350 = = without 1 ZF*M300...
EBFM32S32S250 Steel 32 32 150 100 250 - - with 1 ZF*M320...
EBFM32S32C300 Carbide 32 32 80 220 300 = = without 1 ZF*M320...
SPARE PARTS & / / /

Designation Clamping screw Torx bit Grip Wrench
EBFMO08... TS 25F080A - - T-8D
EBFM10... TS 30F100A - - T-10D
EBFM12... TS 40F120A - - T-15D
EBFM16... TS 50F160A BT20S H-TB2W -
EBFM20... TS 60F200A BLDT25/M7 H-TB2W -
EBFM25... TS 70F250A BLDT25/M7 H-TB2W -
EBFM30... TS 80F300A = = T-T30
EBFM32... TS 80F300A = = T-T30

Reference pages

Inserts — D190, Standard cutting conditions — D191

D188 www.tungaloy.com




INISH

SALLFNOSE

HBFM
Indexable endmills with TungFlex thread connection for high precision finish

A O 1s T ety
¥ Ve )

8 $}mi:’7i, :Di:i::i: 8 L 4ﬁé

°, NP © L =08

Lf A A - A cross section Z\ @

Le
Designation m Le Lf (] T oD3 Ts Air hole Insert

HBFM10MO06 10 34.5 20 5 7 9.7 M6 with ZF*M100...
HBFM12M06 12 37.5 23 5 7 11.5 M6 with ZF*M120...
HBFM12M08 12 40 23 8 10 13 M8 with ZF*M120...
HBFM16M08 16 47 30 8 10 13 M8 with ZF*M160...
HBFM20M10 20 49 30 10 15 19 M10 with ZF*M200...
HBFM25M12 25 57 35 10 17 24 M12 with ZF*M250...
HBFM30M16 30 66 43 12 22 29 M16 with ZF*M300...
HBFM32M16 32 66 43 12 22 29.5 M16 with ZF*M320...

See page D192 for TungFlex modular shank.

SPARE PARTS & / , /

Designation Clamping screw Torx bit Grip Wrench
HBFM10... TS 30F100A = = T-10D
HBFM12... TS 40F120A - - T-15D
HBFM16... TS 50F160A BT20S H-TB2W =
HBFM20... TS 60F200A BLDT25/M7 H-TB2W =
HBFM25... TS 70F250A BLDT25/M7 H-TB2W =
HBFM30... TS 80F300A - - T-T30
HBFM32... TS 80F300A = = T-T30

Reference pages
Inserts — D190, Standard cutting conditions — D191

Tungaloy D189




B INSERT

ZFBM-MJ ZFRM-MJ
T
@
A re
- Steel bAdb ¢
M Stainless Y
Cast iron * | Yy
= Non-ferrous Y
- Superalloys * % : First choice
| H_ Hard materials | % |y ¢ : Second choice
Coated
Designation re |2 & AT
N~ N
I T
<<
ZFBMO080R00-MJ 4 1@ @ 8 2.4
ZFBM100R00-MJ 5 @ @ 10 | 2.9
ZFBM120R00-MJ 6 @ @ 12 | 34
ZFBM160R00-MJ 8 @ @ 16 | 4.4
ZFBM200R00-MJ 10 @ @ 20 | 5.4
ZFBM250R00-MJ 125 | @ @ 25 | 6.4
ZFBM300R00-MJ 15 | @ @ 30 | 74
ZFBM320R00-MJ 16 @ @ 32 | 7.4
ZFRM120R05-MJ 05 @ @ 12 | 34
ZFRM120R10-MJ 1 @ e 12 | 34
ZFRM160R05-MJ 05 @ @ 16 | 4.4
ZFRM160R10-MJ 1 @ e 16 | 4.4
ZFRM160R15-MJ 15 | @ @ 16 | 4.4
ZFRM200R10-MJ 1@ e 20 | 5.4
ZFRM200R15-MJ 15 | @ @ 20 | 5.4
@: Line up

D190 www.tungaloy.com




B STANDARD CUTTING CONDITIONS

Max. Cutting Feed per tooth: fz (mm/t)

Hardness Priority Grade depth of speed
cut Ve (m/min) D8 D10 D12 D16 D20 D25 D30 D32

Workpiece
1SO material

85-180HB  First choice AH725 <0.04D 180 - 260 015 02 02 025 025 03 0.35 0.35
Low carbon steel,

alloy steel R WD

e AH710 <0.04D 180 - 260 015 02 02 025 025 03 035 0.35

85 - 180 HB

180-280 HB  First choice AH725 <0.03D 150 - 230 015 02 02 025 025 03 0.35 0.35

. High carbon steel,
alloy steel B WEED

180 - 280 HB R AH710 <0.03D 180 - 230 015 0.2 02 025 025 03 0.35 0.35

40 - 48 HRC First choice AH710 <0.03D 180 - 300 015 015 0.2 0.2 025 025 03 03

Prehardened steel

Die & mold tool steel e S

o AH725 <0.03D 180 - 300 015 015 02 02 025 025 03 03

40 - 48 HRC
Stainless steel 135-200HB First choice AH725 <0.03D 100 - 250 01 015 02 02 025 025 03 03
150 - 240 HB  First choice AH710 <0.04D 90 - 350 02 02 025 03 03 035 04 04

. Cast iron
For fracture

150-240HB | cictance AH725 <0.04D 90 - 350 02 02 025 03 03 035 04 04
Aluminium - First choice AH725 <0.03D 200 - 400 025 025 035 035 035 04 04 045
Titanium alloys - First choice AH725 <0.03D 30 - 80 0.08 008 01 012 o045 018 0.2 0.2

Heat-resistant alloys - First choice AH725 <0.03D 30-100 0.08 0.08 01 012 015 018 0.2 0.2

H High hardened steel 48 - 65 HRC  First choice AH710 <0.02D 100 - 350 0.08 0.08 01 013 015 0.2 02 0.25

- Remove excessive chip accumulation with an air blast. - Cutting conditions maybe limited depending on machine power, workpiece

- For the operation with depth of cut which varies (ex.casting skin) and rigidity, and spindle output. When the cutting width, depth, or overhang
machining of workpiece materials with interrupted surface, the feed per tooth length is large, set V/c and fz to the lower recommended values and check the
(fz) should be set to the lower recommended value shown in the above table. machine power and vibration.

How to clamp the insert

1. Clear chips and dust from the pocket.
2. Place the insert in the pocket. The insert can be placed only in one direction.

3. Tighten the screw while pressing the insert into the pocket.

How to check the run-out

1. Clamp the insert on the shank.
2. Clamp the shank on a high-precision arbor.
3. Measure the run-out on tool presetter or by dial gauge.

Notes:
1. Due to the helical cutting edge, it is important that the
run-out is inspected with the insert clamped on the shank.
2. Do not use micrometer or caliper to inspect the insert diameter as inaccurate dimensions may be provided.

Tungaloy D191




TungFlex

TungFlex - Modular shank

Designation
SM06-L60C10
SMO06-L105-C12
SMO06-L125-C16
SMO08-L73C16
SMO08-1L.128-C16
SMO08-L170-C20
SM10-L80-C20
SM10-L130-C20
SM10-L200-C25
SM12-L86-C25
SM12-L.200-C32
SM16-L95-C32
SM16-L230-C32

D192 www.tungaloy.com

10
12
16
16
16
20
20
20
25
25
32
32
32

60
105
125

73
128
170

80
130
200

86
200

95
230

od

oDs

L1 fs
L
s L1 od M
40 20 9.7 M6
45 60 9.7 M6
65 60 9.7 M6
48 25 13 M8
48 80 13 M8
103.2 66.8 13 M8
50 30 18 M10
50 80 18 M10
142.8 57.2 19 M10
56 30 21 M12
122 78 21 M12
60 35 29 M16
180 50 29 M16

o

1.2
3.3

0.9
3.3

0.6
3.3
5.1
4.4
1.7
1.8

Shank type
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical
Cylindrical




DoMMILL

HFWX04-M

Small-radius cutter for finishing operation; Modular head with TungFlex thread connection

AR.=0°RR. =-14°

Z\%‘é

2
3

oDc

€

Y
A - A cross section

Designation m z Le Lf (] T oD3 Ts Kg Air hole Insert
HFWX04M016MO08R02 16 2 42 25 8 10 13 M8 0.03 with WXHUO4...
HFWX04M020M10R03 20 3 49 30 10 15 18 M10 0.05 with WXHUO4...
HFWX04M025M12R04 25 4 52 30 10 17 21 M12 0.09 with WXHUO4...

See page D192 for TungFlex modular shank.

SPARE PARTS & f %’g

Designation Clamping screw Lubricant Wrench
HFWX04M... SR34-514 M-1000 T-7F
WXHU-MJ

- Steel *

M Stainless

- Cast iron
- Non-ferrous

- Superalloys Y : First choice

H Hard materials |3 ¥t : Second choice
Coated
Designation re I\/Iaa;)x. = od | T
I
<
WXHU040305R-MJ 05 | 05 |@ 6.35 | 3.18
WXHU040310R-MJ 1 1 |@ 6.35 | 3.18
* For plunging, width up to 2 mm is possible. @: Line up

I STANDARD CUTTING CONDITIONS

1ISO Workpiece material Hardness Grade Cutting speed Feed per tooth

Vc (m/min) fz (mm/t)
High carbon steel
C45, C55, efc. 200 - 300 HB AH110 100 - 300 0.1-0.3
Alloy steel
42CrMod, SCr145, etc. 150 - 300 HB AH110 100 - 300 0.1-0.3
Prehardened steel
NAK80, PX5, etc. 30 - 40 HRC AH110 100 - 300 0.05-0.3
X40CrMoV5-1, etc. 40 - 50 HRC AH110 80 - 130 0.1-0.3
Hardened steel
X153CrMoV12, etc. 50 - 60 HRC AH110 50 - 100 0.05-0.15

Tungaloy D193




FDGRMILL

TRP10/12/16

Radius cutter series bore type with anti-rotation system

AR.=+4°,RR. =

Z\‘éfd‘

@
’

Lf

Designation Max. ap[38 z oD1 eDb od & Lt b a  Kg Airhole Insert
TRP10R040M16.0E05 5 30 5 40 35 16 18 40 5.6 8.4 0.2 with RPMT10TS3...
TRP12R050M22.0E05 6 38 5 50 47 22 20 40 6.3 10.4 0.3 with RPMT1204...
TRP12R052M22.0E05 6 40 5 52 49 22 20 40 6.3 10.4 0.3 with RPMT1204...
TRP12R063M22.0E06 6 5il 6 63 59 22 20 40 6.3 10.4 0.6 with RPMT1204...
TRP12R066M27.0E06 6 54 6 66 62 27 22 40 7 12.4 0.6 with RPMT1204...
TRP16R063M22.0E05 8 47 5 63 59 22 20 40 6.3 10.4 0.6 with RPMT1606...
TRP16R066M27.0E05 8 50 5 66 62 27 22 40 7 12.4 0.7 with RPMT1606...
SPARE PARTS & , f “& /

Designation Clamping screw Grip Lubricant Center bolt Torx bit
TRP10R040M16.0E05 CSPB-3.5S H-TBS M-1000 FSHM8-30H BLDIP15/S7
TRP12R050 - 063M22.0... CSTR-4L100 H-TBS M-1000 CM10X30H BT15S
TRP12R066M27.0E06 CSTR-4L100 H-TBS M-1000 CM12X30H BT15S
TRP16R063M22.0E05 CSPB-5 H-TBS M-1000 CM10X30H BLDIP20/S7
TRP16R066M27.0E05 CSPB-5 H-TBS M-1000 CM12X30H BLDIP20/S7
FXrAMILL
ERP10/12/16
Radius cutter series shank type with anti-rotation system
AR.=+10°~ +4°, R.R. = -2°~ -8.5°
] i &164;}
SH=-miE— 8 =
SIS e Q
e S
P a1l g4 gs ]
‘e B L i

Designation Max. ap z oD1 oDs Os Lt L Air hole Insert
ERP10R020M20.0-02 5 10 2 20 20 100 50 150 with RPMT10T3...
ERP10R025M25.0-02 5 15 2 25 25 90 60 150 with RPMT10T3...
ERP10R032M32.0-04 5 22 4 32 32 80 70 150 with RPMT10T3...
ERP10R035M32.0-04 5 25 4 35 32 100 50 150 with RPMT10TS3...
ERP12R032M32.0-03 6 20 3 32 32 100 50 150 with RPMT1204...
ERP12R040M32.0-04 6 28 4 40 32 100 50 150 with RPMT1204...
ERP16R040M32.0-02 8 24 2 40 32 100 50 150 with RPMT1606...
SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
ERP10R... CSPB-3.5S M-1000 IP-15D
ERP12R... CSTR-4L100 M-1000 T-15DB
ERP16R... CSPB-5 M-1000 IP-20D

Reference pages

Inserts — D195, Standard cutting conditions — D196 - D197

D194 www.tungaloy.com




FDGRMILL

HRP-M
Radius cutter series modular type (TungFlex) with anti-rotation system

AR.=1°~4° R.R.=-85°2°

. Le Y
’ < Lf o Ts R“— RUR
N = xlA == <9
1 \ W = N :
I
= 2] Q—
3 q Q| == Q 8@
Q Q L [ | — Q
v . .
. 1ap Sal A-A cross section
Designation Max. ap m z oD1 Le Lf C T oD3 Ts Kg Air hole Insert
HRP10R020MM10-02 5 10 2 20 49 30 10 15 17.8 M10 0.1 with RPMT10T3...
HRP10R025MM12-02 5 15 2 25 57 35 10 17 20.8 M12 0.1 with RPMT10T3...
HRP10R032MM16-04 5 22 4 32 63 40 12 22 28.8 M16 0.2 with RPMT10TS...
HRP12R032MM16-03 6 20 3 32 63 40 12 22 28.8 M16 0.2 with RPMT1204...
See page D192 for TungFlex modular shank.
SPARE PARTS S V4 /
. . . . Wrench
Designation Clamping screw Lubricant Bit &
HRP10R... CSPB-3.5S M-1000 BLD IP15/S7 H-TBS
HRP12R... CSTR-4L100 M-1000 BT15S8 H-TBS
I INSERT
RPMT-MJ RPMT-ML

@01. ©90I
f i

Bl steel *
M Stainless ¥* | Yo%
Cast iron PG
= Non-ferrous
- Superalloys badh ¢ v : First choice
H Hard materials ¥¢ : Second choice
Coated
: : Max.|o © &
Designation ap @ N Q A T
IZ I I
<< <
RPMT10T3EN-MJ 5 ©® @ @ 10 | 3.97
RPMT10T3EN-ML 5 @ ® @ 10 | 3.97
RPMT1204EN-MJ 6 ® @ @ 12 | 4.76
RPMT1204EN-ML 6 & @ @ 12 | 4.76
RPMT1606EN-MJ 8 1 ® @ 16 | 6.35
RPMT1606EN-ML 8 @ ®@ @ 16 | 6.35
@: Line up

Reference pages
Standard cutting conditions — D196 - D197

Tungaloy D195




B STANDARD CUTTING CONDITIONS

. . Chip- Cutting Feed
ISO Workpiece material Hardness Priority Grade  preaker speed per tooth

Vc (m/min) fz (mm/t)

< 300 HB First choice AH725 MJ 120 - 250 0.3-0.7
Carbon steels
C45, C55, etc.
<300 HB for impact resistance AH130 MJ 120 - 250 0.3-0.7
150 - 300 HB First choice AH725 MJ 100 - 250 0.2-0.6
Alloy steels
42CrMo4, 17Cr3, etc.
150 - 300 HB for impact resistance AH130 MJ 100 - 250 0.2-0.6
Tool steels
X153CrMov12, etc. < 300 HB AH725 ML 80 - 180 0.2-0.4
. <200 HB First choice AH130 ML 100 - 250 0.2-0.6
Stainless steels
X5CrNi18-9,
X5CrNiMo17-12-3, etc. <200 HB for impact resistance AH130 MJ 100 - 250 0.2-0.6
<200 HB First choice AH4035 ML 100 - 300 0.2-0.6
Stainless steels
X6Cr17, etc.
<200 HB for impact resistance AH4035 MJ 100 - 300 0.2-0.6
Greylcastirons 150 - 250 HB - AHT725 ML 120 - 250 0.3-0.7
. 250, etc.
Ductile cast irons
400-15S. etc. 150 - 250 HB AH725 ML 100 - 200 0.3-0.7
Hardened steels
X40CrMoV5-1, ete. 40 - 50 HRC AH725 MJ 60 - 140 0.1-0.3
Hardened steels
X153CrMoVA12. etc. 50 - 60 HRC = AH725 MJ 20 -60 0.05-0.2
- Use air blast to remove chips from the work area in slot milling or - Cutting conditions are limited by machine power, workpiece rigid-
pocketing operation. ity and spindle output. When the cutting width or depth is large,
- When machining at high cutting speeds of more than Vc = 1000 set Vc and fz to the lower recommended values and check the
m/min, the dynamic balance of the tools must be adjusted. machine power and vibration.

D196 www.tungaloy.com




Tool dia.: 8Dc (mm), Number of revolutions: n (min-1), Feed speed: Vf (mm/min), Depth of cut: ap = 2.0 mm

220 025 032 035 240 250 063
v %] %] v 4 %] 4
E/HRP10 Y E/HRP10E/HRP12 ERP10 TRP10 ERP12 ERP16 ERP12 TRP12 TRP16

2870 2870 2290 2290 1790 3580 2690 1640 3280 1430 3580 2860 1430 1150 2880 910 2730 2280
Ve = 180 m/min, fz = 0.5 mm/t

2870 2870 2290 2290 1790 3580 2690 1640 3280 1430 3580 2860 1430 1150 2880 910 2730 2280
Ve = 180 m/min, fz = 0.5 mm/t

2710 2160 2170 1740 1690 2700 2030 1550 2480 1350 2700 2160 1080 1080 2160 860 2060 1720
Ve = 170 m/min, fz = 0.4 mm/t

2710 2160 2170 1740 1690 2700 2030 1550 2480 1350 2700 2160 1080 1080 2160 860 2060 1720
Ve = 170 m/min, fz = 0.4 mm/t

2070 1240 1660 1000 1290 1550 1160 1180 1420 1030 1550 1240 620 830 1250 660 1190 990
Ve = 130 m/min, fz = 0.3 mm/t

2710 2160 2170 1740 1690 2700 2030 1550 2480 1350 2700 2160 1080 1080 2160 860 2060 1720
Ve = 170 m/min, fz = 0.4 mm/t

2710 2160 2170 1740 1690 2700 2030 1550 2480 1350 2700 2160 1080 1080 2160 860 2060 1720
Ve = 170 m/min, fz = 0.4 mm/t

3180 2540 2550 2040 1990 3180 2390 1820 2910 1590 3180 2540 1270 1270 2540 1010 2420 2020
Ve =200 m/min, fz = 0.4 mm/t

3180 2540 2550 2040 1990 3180 2390 1820 2910 1590 3180 2540 1270 1270 2540 1010 2420 2020
Vc =200 m/min, fz = 0.4 mm/t

2870 2870 2290 2290 1790 3580 2690 1640 3280 1430 3580 2860 1430 1150 2880 910 2730 2280
Vc = 180 m/min, fz = 0.5 mm/t

2390 2390 1910 1910 1490 2980 2240 1360 2720 1190 2980 2380 1190 950 2380 760 2280 1900
Ve = 150 m/min, fz = 0.5 mm/t

1590 630 1270 510 990 790 590 910 730 800 800 640 320 640 640 510 610 510
Ve =100 m/min, fz = 0.2 mm/t

640 150 510 120 400 190 140 360 170 320 190 150 75 250 150 200 140 120

H Notification for clamping

- When installing the insert, please carefully locate the insert in the seat and fasten the screw.

Ve =40 m/min, fz = 0.12 mm/t

Make sure the insert cavity fits the protrusion
on the body

Tungaloy D197




B APPLICATION RANGE

Helical

%?lﬁﬁger Slotting Ramping Plunging Traversing interpolation
—
-
~ 5° B ’
"
L D1, 2
Ma())(f. gstpth Maxérr‘a;rlgping Max.dgg.mging reh:lna&';:"gnugnf&g;m‘i’;n Min.machining *Max. machining
Designation oDc (mm) ap (mm) 6° A (mm) L (mm) oD1(mm) oD2 (mm)
E/HRP10R020M... 20 5 2 0.3 12 27 39
E/HRP10R025M... 25 5 3.1 0.7 16 35 49
E/HRP10R032M... 32 5 8 25 23 46 63
E/HRP12R032M... 32 6 9.2 25 21 43 63
ERP10R035M32.0-04 35 5 8.2 3 26 51 69
ERP12R040M32.0-04 40 6 3.8 1.6 29 59 79
ERP16R040M32.0-02 40 8 7 23 25 54 79
TRP10R040M16.0E05 40 5 6 2.7 31 62 79
TRP12R050M22.0E05 50 6 4 2.5 39 79 99
TRP12R052M22.0E05 52 6 4 2.5 41 83 103
TRP12R063M22.0E06 63 6 3 2.5 52 105 125
TRP12R066M27.0E06 66 6 2.8 2.5 55 111 131
TRP16R063M22.0E05 63 8 3.3 2.5 48 99 125
TRP16R066M27.0E05 66 8 3.1 2.5 51 105 131

*For flat bottom hole

D198 www.tungaloy.com




ROUNDSPLIT

TRC12/16
Face mills with button insert of 6mm or 8mm radius

AR.=+0° RR.=-1°~ -5°

=5
I Z\ @
\ .

Designation Max. ap m z oD1  oDb Lf od 4 a b Kg Air hole Insert
TRC12R040M16.0E04 6 28 4 40 35 40 16 19 8.4 5.6 0.2 with RCMT1204...
TRC12R050M22.0E05 6 38 5 50 47 50 22 20 10.4 6.3 0.4 with RCMT1204...
TRC12R052M22.0E05 6 40 5 52 49 50 22 20 10.4 6.3 0.4 with RCMT1204...
TRC12R063M22.0E06 6 5il 6 63 59 50 22 20 10.4 6.3 0.7 with RCMT1204...
TRC12R066M22.0E06 6 54 6 66 62 50 22 20 10.4 6.3 0.7 with RCMT1204...
TRC12R080M27.0E07 6 68 7 80 76 50 27 22 12.4 7 1.1 with RCMT1204...
TRC16R050M22.0E04 8 34 4 50 47 50 22 20 10.4 6.3 0.3 with RCMT1606...
TRC16R052M22.0E04 8 36 4 52 49 50 22 20 10.4 6.3 0.4 with RCMT1606...
TRC16R063M22.0E05 8 47 5! 63 59 50 22 20 10.4 6.3 0.6 with RCMT1606...
TRC16R066M22.0E05 8 50 5 66 62 50 22 20 10.4 6.3 0.7 with RCMT1606...
TRC16R080M27.0E06 8 64 6 80 76 50 27 22 12.4 7 1 with RCMT1606...
TRC16R100M32.0E07 8 84 7 100 96 63 32 25 14.4 8 2.4 with RCMT1606...
TRC16R125M40.0E08 8 109 8 125 98 63 40 32 16.4 9 3 with RCMT1606...
SPARE PARTS (& , @@ @ /

Designation Clamping screw Grip Center bolt Center bolt 1 Torx bit
TRC12R040... CSTB-4L090 H-TBS = FSHM8-30H BT15S
TRC12R050 - 066... CSTB-4L090 H-TBS = CM10X30H BT15S
TRC12R080M27.0E07 CSTB-4L090 H-TBS - CM12X30H BT15S
TRC16R050 - 052... CSTB-5L120 H-TB - FSHM10-40H BT20S
TRC16R063 - 066... CSTB-5L120 H-TB = CM10X30H BT20S
TRC16R080M27.0E06 CSTB-5L120 H-TB = CM12X30H BT20S
TRC16R100... CSTB-5L120 H-TB - CM16X40H BT20S
TRC16R125... CSTB-5L120 H-TB TMBA-M20H - BT20M

Reference pages
Inserts — D201, Standard cutting conditions — D202
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ROUNDSPLIT

ERC12/16
Indexable endmills with button insert of 6mm or 8mm radius

A.R.=+0° R.R. =-1°~ -5°

/;

Designation Max. ap z oD1 oDs L Lf s Kg Air hole Insert
ERC12R032M32.0-03 6 20 3 32 32 150 70 80 0.8 with RCMT1204...
ERC12R032M32.0-03L 6 20 3 32 32 250 150 100 1.3 with RCMT1204...
ERC12R032M32.0-03LL 6 20 3 32 32 300 180 120 1.6 with RCMT1204...
ERC12R033M32.0-03 6 21 3 33 32 150 70 80 0.8 with RCMT1204...
ERC12R033M32.0-03L 6 21 3 33 32 250 150 100 1.4 with RCMT1204...
ERC12R033M32.0-03LL 6 21 3 33 32 300 70 230 1.7 with RCMT1204...
ERC12R040M32.0-04 6 28 4 40 32 150 50 100 0.8 with RCMT1204...
ERC12R040M32.0-04L 6 28 4 40 32 250 50 200 1.5 with RCMT1204...
ERC12R040M32.0-04LL 6 28 4 40 32 300 50 250 1.8 with RCMT1204...
ERC12R050M42.0-05 6 38 5 50 42 150 50 100 1.5 with RCMT1204...
ERC12R050M42.0-05L 6 38 5) 50 42 250 50 200 2.6 with RCMT1204...
ERC12R050M42.0-05LL 6 38 5 50 42 300 50 250 3 with RCMT1204...
ERC16R040M32.0-02 8 24 2 40 32 150 50 100 0.8 with RCMT1606...
ERC16R040M32.0-02L 8 24 2 40 32 250 50 200 1.4 with RCMT16086...
ERC16R040M32.0-02LL 8 24 2 40 32 300 50 250 1.7 with RCMT1606...
ERC16R050M42.0-03 8 34 3 50 42 150 50 100 1.4 with RCMT1606...
ERC16R050M42.0-03L 8 34 3 50 42 250 50 200 2.4 with RCMT1606...
ERC16R050M42.0-03LL 8 34 3 50 42 300 50 250 3 with RCMT1606...

SPARE PARTS (& /

Designation Clamping screw Wrench
ERC12R... CSTB-4L090 T-15DB
ERC16R040... CSTB-5L105 T-20DB
ERC16R050... CSTB-5L120 T-20DB

Reference pages

Inserts — D201, Standard cutting conditions — D202
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B INSERT
RCMT-MJ RCMT-NMJ

°0) ©

RCMT-NAJ

Y| |k
M Stainless ¥* |3
- Cast iron * DA
- Non-ferrous *
- Superalloys * * v : First choice
. Hard materials ¢ : Second choice
Coated comod
Designation I\/Lax. R 5 AT
Pl =& -
I I I (&)
<< < X
RCMT1204EN-MJ 6 @@ @ 12 | 4.8
RCMT1204EN-NMJ 6 e @ @ 12 | 4.8
RCMT1204FN-NAJ 6 ) 12 | 4.8
RCMT1606EN-MJ 8 e @ @ 16 | 6.5
RCMT1606EN-NMJ 8 e @ @ 16 | 6.5
RCMT1606FN-NAJ 8 ) 16 | 6.5
@: Line up
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B STANDARD CUTTING CONDITIONS
Feed per tooth fz (mm/t)
. . Hardness Cutting speed i
each chipbreaker
ISO Workpiece material HB Grade Ve (m/min) p
MJ NMJ NAJ
Low carbon steels
C15E4, E275A, etc. ~ 200 AH725 100 - 220 0.2-0.7 0.17 - 0.3 -
High carbon steels
C45, C55, etc. 200 ~ 300 AH725 100 - 200 0.2-0.7 0.17 - 0.25 -
. Alloyed steels
42CrMod4, 20Cr4, etc. 150 ~ 300 AH725 100 - 200 0.2-07 0.17 - 0.25 -
Tool steels
X40CrMoV5-1, etc. ~ 300 AH725 100 - 180 0.2-0.7 0.17 - 0.25 -
M Stainiess steels - AH140 90 - 180 0.2-0.6 015-0.25 -
X5CrNi18-9, X5CrNiMo17-12-3, etc. : ’ : :
Grey cast irons
250, 300, etc. 150 ~ 250 AH120 140 - 250 0.2-0.7 0.17-0.3 -
. Ductile cast irons
400-15S, etc. 150 ~ 250 AH120 140 - 250 0.2-0.7 0.17-0.3 -
Aluminium alloys
Si<13% - KS15F 500 - 1200 - - 0.1-0.3
. Aluminium alloys
Si>13% - KS15F 100 - 300 - - 0.1-0.3
Heat resisting alloy - AHT725 20 - 50 0.2-06 0.15-0.25 =
Inconel 718, Ti-6Al-4V, etc. . : : :

- To remove excessive chip accumulation use an air blast.
- When chips stick to the cutting edges (aluminium machining),
use a water soluble cutting fluid.

- Cutting conditions are limited by machine power and material
rigidity. When the cutting width or depth is large, set Vc and fz
below the recommended values and check the machine
vibration and spindle load.
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Holemaking with helical feed

Tool o Min. machining Max. machining 5
Designation oDc diameter (mm) diameter (mm) PP('::;)
(mm) oD oD1 oD oD1
ERC12R032... 032 52 20 62 30 <6
ERC12R033... 033 54 21 64 31 <6
T/ERC12R040... 240 68 28 78 38 <6
T/ERC12R050... 050 88 38 98 48 <6
TRC12R063... 063 114 51 124 61 <6
TRC12R080... 280 148 68 158 78 <6
ERC16R040... 240 64 24 78 38 <8
T/ERC16R050... 250 84 34 98 48 <8
/ TRC16R063... 063 110 47 124 61 <8
TRC16R080... 280 144 64 158 78 <8
TRC16R100... 2100 184 84 198 98 <8
TRC16R125... 2125 234 109 248 123 <8
When holemaking with a helical feed, the pitch (P) needs to be set at lower values than that shown above.
Ramping ool Max. L: tool pass length when
. . ramping ramping angle is 2 degrees
Designation oDc angle ap (mm)
Loy 6° 2 3 4 6 8
L | ERC12R032... 232 10 57 85 114 171 -
1 ERC12R0383... 033 9 57 85 114 171 -
‘ ‘ T/ERC12R040... 240 6 57 85 114 171 -
‘ ! T/ERC12R050... 050 4 57 85 114 171 -
‘ —_— ‘ TRC12R063... 263 3 57 85 114 171 -
] ! TRC12R080... 280 2.3 57 85 114 171 -
! 1 ERC16R040... 240 12 57 85 114 171 229
— - - ’0 % T/ERC16R050... 250 7.4 57 85 114 171 229
TRC16R063... 063 6 57 85 114 171 229
TRC16R080... 280 4.3 57 85 114 171 229
TRC16R100... 2100 3 57 85 114 171 229
TRC16R125... 0125 2.4 57 85 114 171 229

Tool pass length: L = ap / tan 8, Ramping angle needs to be set at smaller than 2 de-
grees in order to prevent chips from getting tangled.
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TRD12/16
Face mills with button insert of 6 mm or 8 mm radius

AR.=+10° R.R. =-6°~ 0°

b
Z\

Designation Max. ap m z oD1 Lf od 4 a b re Kg Insert
TRD12050R-E 6 38 4 50 40 22 20 10.4 6.3 6 0.3 RDM*1204...
TRD12052R-E 6 40 4 52 40 22 20 10.4 6.3 6 0.3 RDM*1204...
TRD12063R-E 6 51 5} 63 40 22 20 10.4 6.3 6 0.4 RDM*1204...
TRD12066R-E 6 54 5 66 40 22 20 124 6 0.5 RDM*1204...
TRD12080R-E 6 68 6 80 50 27 22 12.4 6 0.8 RDM*1204...
TRD12100R-E 6 88 6 100 50 32 26 14.4 6 1.4 RDM*1204...
TRD16063R-E 8 47 4 63 40 22 20 10.4 6.3 8 0.4 RDM*1606...
TRD16066R-E 8 50 4 66 50 27 22 12.4 7 8 0.5 RDM*1606...
TRD16080R-E 8 64 5 80 50 27 22 12.4 7 8 0.7 RDM*1606...
TRD16100R-E 8 84 6 100 50 32 26 14.4 8 8 1.1 RDM*1606...
SPARE PARTS & f @ /

Designation Clamp screw Lubricant Center bolt Wrench
TRD12...-E CSTB-3.5 M-1000 - T-15D
TRD16...-E CSTB-5 M-1000 - T-20D

ERD12/16
Indexable endmills with button insert of 6 mm or 8 mm radius

AR. =+8°~10° R.R. = -6°~ -2°

A
\ 8 &b\) %w
Q8 Q
Q 9,
Lt \ gs
< > L =
Designation Max. ap m z oD1 oDs L Lf os Insert

ERD12032RS 6 20 2 32 32 150 50 100 RDM*1204...
ERD12032RL 6 20 2 32 32 250 50 200 RDM*1204...
ERD12040RS 6 28 3 40 32 150 50 100 RDM*1204...
ERD12040RL 6 28 3 40 32 250 50 200 RDM*1204...
ERD12050RS 6 38 4 50 42 150 50 100 RDM*1204...
ERD12050RL 6 38 4 50 42 250 50 200 RDM*1204...
ERD12063RS 6 51 4 63 42 150 50 100 RDM*1204...
ERD12063RL 6 51 4 63 42 250 50 200 RDM*1204...
ERD16040RS 8 24 2 40 32 150 50 100 RDM*1606...
ERD16040RL 8 24 2 40 32 250 50 200 RDM*1606...
ERD16050RS 8 34 3 50 42 150 50 100 RDM*1606...
ERD16050RL 8 34 3 50 42 250 50 200 RDM*1606...
ERD16063RS 8 47 3 63 42 150 50 100 RDM*1606...
ERD16063RL 8 47 3 63 42 250 50 200 RDM*1606...
SPARE PARTS & f /

Designation Clamp screw Lubricant Wrench

ERD120**R* CSTB-3.5 M-1000 T-15D

ERD160**R* CSTB-5 M-1000 T-20D

Reference pages

Inserts , Standard cutting conditions — D205
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Il INSERT
RDMT12/16-MJ RDMW12/16

Button insert with pressed MJ chipbreaker Flat-top button insert with 6 mm or 8 mm radius

4'/’57
[0}
X
- T<

- Steel S % [ % PG
M Stainless * | ¥
- Cast iron
- Non-ferrous
- Superalloys * | ¢ ¥ : First choice
H Hard materials ¢ : Second choice
Coated o
Designation re Maxjo oo 3o |5 A | T | bs
A (- = = D <‘2 (%]
I I I I m X
<< << - )
RDMT1204ZDPN-MJ 6 6 @ ® 00 [ 12.8 | 4.76 | 0.8
RDMW1204ZDSN 6 6 | @ o [ ) 128 | 48 | 08
RDMT1606ZDPN-MJ 8 8 © ®© @ 0O [ 16.8 | 6.35 | 0.8
RDMW1606ZDSN 8 8 | @ [ J [} 16.8 | 6.4 | 0.8
@: Line up
mm STANDARD CUTTING CONDITIONS
. . Cutting speed Feed per tooth f (mm/t)
ISO Workpiece material Grade .
P Ve (m/min) T/ERD12 T/ERD16
AH120 170 (120 ~ 220) 0.3~0.5 0.3~0.6
Carbon steels
C50, etc. AH330 190 (140 ~ 240) 0.2~04 0.2~0.5
< 300 HB
UX30 100 (80 ~ 120) 0.2~04 0.2~0.5
AH120 150 (100 ~ 200) 0.2 ~0.45 0.2~0.5
. Alloy steels
42CrMo4, 17Cr3, etc. AH330 170 (120 ~ 220) 0.15 ~ 0.35 0.15~0.4
<300 HB
UX30 90 (60 ~ 120) 0.15~0.35 0.15~0.4
Die steels AH120 130 (80 ~ 180) 0.2 ~0.35 0.25 ~ 0.45
X96CrMoV12, etc.
<300HB AH330 150 (100 ~ 200) 01-~0.3 01~04
Stainless steels
M X5CNi189, oo, AH130-AH140 150 (100 ~ 200) 0.2~0.3 0.2~04
. AH120 180 (120 ~ 240) 0.3~0.5 0.3~0.6
. Grey Cast irons
250, etc.
AH330 200 (150 ~ 250) 0.2~04 0.2~0.5

E Hard materials < 45 HRC AH120 100 (60 ~ 140) 0.08 ~ 0.25 0.1~0.3

Note: When the depth of cut is smaller than 2 mm, use the higher limit of feed values shown
above. When larger than 3 mm, use the lower limit of the feed values.
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Plunging + traverse feed milling Ramping Helical feed drilling
(Unit: mm)

Plunging Traverse feed milling

Max. Max. Min. traverse length Min. Max.
plunging ramping to flatten the machining machining Pitch oDc-ra
depth angle bottom surface diameter diameter

Designation m ap 6° L oD oD P ae
TRD12050R... 50 4 6 oD1 - 11 88 98 <6 44
TRD12052R-E 52 4 5.5 oD1 - 11 92 102 <6 46
TRD12063R... 63 4 4 oD1 - 11 114 124 <6 57
TRD12066R... 66 4 4 oD1 - 11 120 130 <6 60
TRD12080R... 80 4 25 oD1 - 11 148 158 <6 74
TRD12100R... 100 4 1.5 oD1 - 11 188 198 <6 94
TRD16063R... 63 B 6 oD1 - 15 110 124 <8 65
TRD16066R... 66 5.5 6 oD1 - 15 120 130 <8 58
TRD16080R... 80 515) 4 oD1 - 15 144 158 <8 72
TRD16100R... 100 5.5 3 oD1- 15 184 198 <8 92
ERD12032RS/L 32 4 16 oD1 - 11 52 62 <6 26
ERD12040RS/L 40 4 8 oD1 - 11 68 78 <6 34
ERD12050RS/L 50 4 6 oD1 - 11 88 98 <6 44
ERD12063RS/L 63 4 4 oD1 - 11 114 124 <6 57
ERD16040RS/L 40 615 20 oD1 - 15 64 78 <8 32
ERD16050RS/L 50 5.5 10 oD1-15 84 98 <8 42
ERD16063RS/L 63 5.5 6 oD1 - 15 110 124 <8 65

D1 : Tool diameter
oD : Drilling diameter
P : Z-axis feed per one round of tool pass (Pitch of helical cycle)

Notes: e In plunging, the maximum plunging depth is limited as shown in the above table.
¢ In plunging, set the Z-axis feed in a range of 0.05 to 0.1 mm/t.
* When plunging, use peck-feed every 1 mm (or smaller than 1 mm) to break chips.
e tanf = depth of cut: ap / length of tool pass: L
* In ramping, the ramping angle should be set within the maximum ramping angle.
¢ In helical feed hole machining, the machinable hole diameters are limited by the tool diameter as shown in the above tables.
¢ When machining between the minimum and maximum machining diameters, a projection remains in the center of the bottom surface of the hole

as shown in the Figure at right. Remove it by traverse feed milling.
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EWDO05/07/10
Indexable endmills with buttom inserts of 2.5, 3.5, and 5 mm radius

AR.=0°R.R.=-3°~ +0.5°

o
@%
N
A
Ry

-+ L L
Designation  Max. ap z oD1 oDs 2s Lt L Airhole Insert

EWDO05010R 2.5 5 2 10 20 80 20 130 with RDMWO05...
EWDO05012R 25 7 3 12 20 80 20 130 with RDMWO05...
EWDO07015R 3.5 3 15 20 100 40 150 with RDMWO?7...
EWDO05015R 25 10 4 15 20 100 40 150 with RDMWO5...
EWD10020R 5.0 10 2 20 25 120 40 170 with RDMW10...
EWDO07020R 3.5 13 4 20 25 120 40 170 with RDMWO?7...
EWDO05020R 2.5 15 5 20 25 120 40 170 with RDMWO05...
EWD10025R 5.0 15 3 25 32 125 45 195 with RDMWH10...
EWDO07025R 3.5 18 5 25 32 125 45 195 with RDMWO?7...
SPARE PARTS (& f /

Designation Clamping screw Lubricant Wrench

EWDO050*R CSTD-1.8 M-1000 T-6D

EWDO070**R CSTB-2.58 M-1000 T-8D

EWD100**R CSTB-3.5H M-1000 T-15D
HWDO07-M

Indexable endmills with TungFlex, carrying buttom inserts of 3.5 mm radius

AR.=0°RR. =-3°~ +0.5°

s TS -
; T @@=
i é é’“ ﬁ@

ﬁ | e
A-A cross section

Designation Max. ap m z oD1 Le Lf C T oD3 Ts Kg Air hole
HWD07R015MMO08-03 3.5 8 3 15 42 25 8 10 12.8 M8 0.03 with
HWDO07R020MM10-04 3.5 13 4 20 49 30 10 15 17.8 M10 0.06 with
HWDO07R025MM12-05 3.5 18 5 25 57 35 10 17 20.8 M12 0.1 with
HWD07R030MM16-05 3.5 23 5 30 63 40 12 22 28.8 M16 0.2 with

See page D192 for TungFlex modular shank.

SPARE PARTS & f /

Designation Clamping screw Lubricant Wrench
HWDO7-M... CSTB-2.5S M-1000 T-8D

Reference pages

Inserts, Standard cutting conditions — D209
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Il INSERT
RDMWO05/07/10

, @ T
: \
4/}15

Bl steel *
M Stainless
Cast iron *
= Non-ferrous
- Superalloys * ¥ : First choice
H Hard materials /¢ : Second choice
Coated
Designation l\/;ax. & AT
P |=
I
<
RDMWO0501MO0 25 | @ 5 1.4
RDMWO0702MO0 35 | @ 7 | 238
RDMW1003MO 50 |@ 10 | 3.18
@: Line up

Il STANDARD CUTTING CONDITIONS

. . Cutting speed Feed per tooth Depth of cut ap (mm)
ISO Workpiece material Grade .
P Ve (m/min) fz(mm/t)  Cutterdia. 010,12 Cutter dia. 915,20  Cutter dia. 25
Carbon steels
C45, etc. AH120 200 ~ 500 015~ 0.45 ~0.5 ~0.7 ~1
< 300 HB
Alloy steels
. 42CrMo4, etc. AH120 120 ~ 350 0.15~0.35 ~0.5 ~0.7 ~1
< 300 HB
Die steels
X40CrMoV5-1, etc. AH120 100 ~ 300 0.1 ~0.3 ~0.5 ~0.7 ~1
< 300 HB
Cast irons
. 250, efc. AH120 200 ~ 500 0.2 ~0.5 ~0.5 ~0.7 ~1
Hardened steels,
E Prehardened steels < 40HRC ALil20 0 =20 U025 =05 C =1
I APPLICATION RANGE
Shoulder Slotting Ramping Plunging Traversing Helical

milling interpolation

AL‘
Max Max Max. Machining length Max *Max
Tool-o : . plunging  for removing S S
depth of cut ramping depth uncut portion Machining  machining
Designation m ap o’ A L oD1 oD2
HWDO07R015MM08-03 15 3.5 25 2 oDc - 6 23 28
HWDO07R020MM10-04 20 3.5 11 2 oDc - 6 33 38
HWDO07R025MM12-05 25 815 7 2 oDc - 6 43 48
HWD07R030MM?16-05 30 3.5 5.5 2 oDc - 6 53 58

*For flat bottom hole
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TBN1000

Indexable ball-nose endmill for semi-finishing

g 2 i = &
é{ o, Lf Qw i Lt Qw @ ’L
Qi = 8 S
' Sl ==
A S PR S 4 RE- I R
> L B i
Fig.B Fig.C
Designation z oDs s Lt L re Insert Fig.
TBN1100S 1 16 60 15 90 5 ZNCA1002FN2 A
TBN1120S 1 16 70 20 110 6 ZNCA1203FN A
TBN1160S 1 20 85 25 130 8 ZNCA1603FN A
TBN1200S 10 20 1 25 100 35 160 10 ZN*2004... A
TBN1250S 12.5 25 1 32 100 45 175 12.5 ZN**2505... B
TBN1300S 15 30 1 32 100 90 190 15 ZN**3005... C
SPARE PARTS @ & /
Designation Clamping screw Clamp Right-left screw Wrench
TBN1100S CSTB-2.5B = = T-8D
TBN1120S CSTB-3S = = T-9D
TBN1160S CSTB-4S - - T-15D
TBN1200S CSTA-5SS = = T-15D
TBN1250S, 1300S CSTA-5S CP536 DS-6T T-15D
Il INSERT
ZNCA-FN ZNCA-FN2 ZNMM-EN
N A
O D |
4
T ALkt
- Steel D ¢
M Stainless
- Cast iron *
- Non-ferrous
- Superalloys Y : First choice
H Hard materials ¢ : Second choice
Uncoated
Designation o l=) A T
RI
= I
ZNCA1002FN2 [ 2N J 7.958 | 2.5
ZNCA1203FN ® o 9.735 3
ZNCA1603FN ® o 12.772| 3.5
ZNCA2004FN [ BN ) 15.862| 4
ZNCA2505FN [ BN J 19.826| 5
ZNCAB3005FN ® o 23.618| 5
ZNMM2004EN [ J 15.862| 4
ZNMM2505EN [ 19.826| 5
ZNMMB3O005EN o 23.618| 5.5
@: Line up

Reference pages

Standard cutting conditions — D211
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Il STANDARD CUTTING CONDITIONS

For finishing

ISO Workpiece material Grade Cutting Speed

Ve (m/min)
ngsfaégg?:i?el UX30 80 - 120
P
X1 532‘?33@?25 etc. UX30 60 - 100
. 250, 2’88‘1'?3” etc. TH10 80 - 120

Feed per tooth
fz (mm/t)

0.1-0.3

0.08 - 0.25

0.1-0.5

I GUIDELINES FOR SELECTING DEPTH OF CUT AND FEED

16 F Workpiece material: Carbon steel (JIS S55C)

14 Insert grade: UX30

12
10
8

Depth of cut: ap (mm)

o N Ao

01 02 03 04 05 06 07
Feed per tooth: fz (mm/t)

Machine power: 610 ~ g16: 7.5 KW
020 ~ 30: 22.5 kW
No. of revolutions: 10 ~ 16: 2000 min-!
220 ~ 230: 1500 min-!

Pick feed
Pf (mm)

0.3-0.5

0.3-0.5

0.3-0.5
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EBP

Indexable ball-nose endmill for semi-finishing

EBP™SEE , [T It VL s 'l léi |£
Q &) 7 [7) R
@ Sig= @%# | SR e[ =
< e3P
EBP™MDE-E . [* B e VL s 7|
& & dETi
Q! Q A —
B BEY
Designation  Max. ap m z oDs Os Lf L L3 re MK Insert 1 Insert 2
EBP020SD-E 16 20 2 20 56 60 116 - 10 - ZPET2004-MJ -
EBP020SS 16 20 2 25 80 60 140 30 10 - ZPET2004-MJ -
EBP020MDE-E 29.5 20 2(4) 20 56 70 126 - 10 - ZPET2004-MJ DCMWO070204TN
EBP020MME-E 29.5 20 2 (4) - 69 70 139 - 10 MK2 ZPET2004-MJ DCMWO070204TN
EBP020MSE 29.5 20 2(4) 25 80 70 150 35 10 = ZPET2004-MJ DCMWO070204TN
EBPO20LSE 29.5 20 2(4) 25 180 70 250 35 10 - ZPET2004-MJ DCMWO070204TN
EBP025SD-E 21 25 2 25 60 70 130 - 125 - ZPET2505-MJ -
EBP025SS 21 25 2 32 80 70 150 35 12.5 - ZPET2505-MJ -
EBP025MDE-E 41 25 2(4) 25 60 80 140 - 12.5 - ZPET2505-MJ DCMW11T304TN
EBP025MME-E 41 25 2 (4) - 86 - 166 - 12,5 MK3  ZPET2505-MJ DCMW11T304TN
EBP025MSE 41 25 2 (4) 32 100 80 180 50 12.5 ZPET2505-MJ DCMW11T304TN
EBP025LSE 41 25 2(4) 32 220 80 300 50 12.5 - ZPET2505-MJ DCMW11T304TN
EBP030SS 24 30 2 32 80 80 160 40 15 - ZPET3006-MJ -
EBPO30MSE 45 30 2 (4) 32 100 100 200 55 15 - ZPET3006-MJ DCMW11T304TN
EBPO30LSE 45 30 2(4) 32 250 100 350 55! 15 = ZPET3006-MJ DCMW11T304TN
EBP032SD-E 25 32 2 32 60 140 - 16 - ZPET3206-MJ -
EBP032MDE-E 46 32 2 (4) 32 60 100 160 - 16 - ZPET3206-MJ DCMW11T304TN
EBP032MME-E 46 32 2 (4) - 109 100 209 - 16 MK4 ZPET3206-MJ DCMW11T304TN
SPARE PARTS & & / /
Dosgnaton_ CRUBS st CRTBISSIN Luprcant il ern
EBP020SS/SD-E CSTD-3T - M-1000 T-10D -
EBP025SS/SD-E CSTB-4S - M-1000 T-15D -
EBP030SS/032SD-E CSTB-5S - M-1000 T-20D -
EBP020*SE/M*E-E CSTB-2.5S8 CSTD-3T M-1000 T-10D T-8D
EBP025*SE/M*E-E CSTB-4S - M-1000 T-15D E
EBP030*SE/032M*E-E CSTB-4S CSTB-5S M-1000 T-15D T-20D
Il INSERT
ZPET-MJ (for Radius) DCMW-TN (for Peripheral)
re T
VA
=
B steel | %
M Stainless
Cast iron *
Non-ferrous
- Superalloys % : First choice
H Hard materials |y < : Second choice
Coated
Designation re IR & AT
- M
I T
< <
ZPET2004-MJ 17 @ @ - 4.5
ZPET2505-MJ 125 | @ @ - 4.63
ZPET3006-MJ 5 | @ @ - 6.75
ZPET3206-MJ 16 @ @ - 6.75
DCMWO070204TN 04 @ @ 6.4 | 24
DCMW11T304TN 04 @ @ 9.5 4
@®: Line up

Reference pages

Standard cutting conditions — D215
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EBB

Indexable ball-nose endmill for semi-finishing with CBN insert

©
ol 1= L - S L 2‘0
S - >
3, | Lf Ls ] L Lt . 8 %
= \ Ol
Q T - - - - - - - — ‘ 7777777777777
A I e *
€
L3
Designation z oDs s Lf L L3 re Insert
EBB020MS 2 25 80 70 150 85 10 ZPCW2003-QBN
EBB025MS 2 32 100 80 180 50 12.5 ZPCW25H3-QBN
EBB0O30MS 2 32 100 100 200 - 15 ZPCW30T3-QBN
EBB040MS 2 42 100 150 250 - 20 ZPCW4004-QBN
EBB050MS 28 50 2 50 100 150 250 - 25 ZPCW5004-QBN
SPARE PARTS @ f /
Designation Clamping screw Lubricant Wrench Clamp set
EBB020MS CSTB-3S M-1000 T-9D -
EBB025MS CSTB-3.5 M-1000 T-15D -
EBB0O30MS CSTB-4S M-1000 T-15D -
EBB040MS CSTB-5 M-1000 T-20D CSP22
EBB050MS CSTB-5 M-1000 T-20D CSP22
Il INSERT
ZPCW-QBN
- Steel
M Stainless
- Cast iron *
- Non-ferrous
- Superalloys Y : First choice
H Hard materials ¢ : Second choice
CBN
Designation re § T L
x
m
ZPCW2003-QBN 10 |@ 3.18 | 12
ZPCW25H3-QBN 125 | @ 35 | 155
ZPCW30T3-QBN 15 | @ 3.97 | 18
ZPCW4004-QBN 20 | @ 4.76 23
ZPCW5004-QBN 25 | @ 4.76 | 28
@: Line up
I STANDARD CUTTING CONDITIONS
. . No. of revolutions Feed per tooth Depth of cut Pick feed
ISO Workpiece material n (min-) fz (mm/t) ap (mm) Pf (mm)
CEEiET 5,000 ~ 15,000 0.2~05 =1 =9
. 250, etc. ’ ’ . .
Ductile cast irons
600-3, etc. 5,000 ~ 15,000 0.2~0.5 ~1 ~3
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EBD

Indexable

pball-nose endmill for roughing

(o
A

M 0
7 )
- Ol =
© Sy
@ 100
Q - >
N gs
L .-
Fig. A Fig. B Combination shank
Designation = Max. ap m z oDs os Lt L re Fig. Insert for R Insert for P
EBDO040SSE 45 40 4(7) 42 100 100 200 20 A ZDMT4005-MJ  SCMT09T308-23
EBD040MSE 45 40 4(7) 42 100 150 250 20 A ZDMT4005-MJ  SCMT09T308-23
EBDO50SSE 59 50 4(7) 42 100 100 200 25 A ZDMT5006-MJ  SCMT120408-23
EBDO50MSE 59 50 4(7) 42 100 150 250 25 A ZDMT5006-MJ  SCMT120408-23
EBDO50SCE 59 50 4(7) 50.8 100 100 200 25 B ZDMT5006-MJ  SCMT120408-23
EBDO50MCE 59 50 4(7) 50.8 100 150 250 25 B ZDMT5006-MJ  SCMT120408-23
SPARE PARTS & f ) >
Designation Clamping screw Lubricant Wrench
EBDO040*SE CSTB-4M M-1000 T-15T
EBDO50**E CSTB-5 M-1000 T-20T
Il INSERT
ZDMT-MJ (For R-edge) SCMT-23 (For peripheral edge)
re T
70
A
- Steel S
M Stainless
- Cast iron *
- Non-ferrous
- Superalloys % : First choice
H Hard materials |y Y : Second choice
Coated
D - . o
esignation re |§ A T
-
I
<
ZDMT4005-MJ - | @ 13 | 55
ZDMT5006-MJ - | @ 16.2 | 6.5
SCMT09T308-23 08 | @ 9.525 | 3.97
SCMT120408-23 08 |@ 12.7 | 4.76
@: Line up

Reference pages

Standard cutting conditions — D215
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Il STANDARD CUTTING CONDITIONS

EBP

ISO Workpiece material

Carbon steels
C55, etc.
< 300 HB

Alloy steels
42CrMod4, etc.
<300 HB

Die steels
X96CrMoV12, etc.
<300 HB

Cast irons
250, etc.

Hardened steels
H Prehardened steels
<45 HRC

Notes:

Grade

AH120
AH120
AH120
AH120
AH120
AH120
AH330
AH330
AH330
AH120
AH120
AH120
AH120
AH120
AH120

type

(1)
@
©)
()
@
©)
()
@
®)
(1
@
©)
(1
@
®)

Machining Cutting speed

Ve (m/min)
200 (170 ~ 230)
230 (200 ~ 260)
180 (150 ~ 200)
180 (150 ~ 210)
210 (180 ~ 240)
160 (130 ~ 180)
150 (120 ~ 180)
180 (150 ~ 210)
130 (100 ~ 150)
200 (170 ~ 230)
230 (200 ~ 260)
180 (150 ~ 200)

80 (60 ~ 100)

100 (70 ~ 130)

60 (40 ~ 80)

o Cutting speeds shown in the left table are of the most outer diameter of the tool.
* When the depth of cut is the upper limit shown in the above figures, set the cutting conditions to the lowest values shown left.
¢ When using long edge types (MSE), set the cutting speed and feed to 60 to 80 % of values shown in the table.
* When using long shank types (LSE), set the cutting speed and feed to 20 to 50 % of values shown in the table, bearing in mind the overhang length.

EBD

ISO

Carbon steels
C55, etc.
<300 HB

Alloy steels
42CrMod4, etc.
< 300 HB

Die steels
X96CrMoV12, etc.
<300 HB

Cast irons
250, etc.

Hardened steels
H Prehardened steels
<45 HRC

Notes:

Workpiece material

Grade

AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120
AH120

AH120

Table feed vf (mm/min)

Tool dia. 20
760 (610 ~ 910)

1100 (900 ~ 1300)
570 (420 ~ 350)
680 (530 ~ 830)

1000 (800 ~ 1200)
510 (360 ~ 660)
570 (420 ~ 720)
860 (660 ~ 1060)
410 (260 ~ 560)
950 (800 ~ 1100)

1200 (900 ~ 1400)
570 (420 ~ 720)
250 (150 ~ 350)
310 (160 ~ 460)
190 (140 ~ 240)

Machining Cutting speed

type

(©)

Tool dia. 825 Tool dia. 30 - 632

610 (460 ~ 760)
880 (680 ~ 1080)
460 (310 ~ 610)
550 (400 ~ 700)
800 (600 ~ 400)
400 (250 ~ 550)
460 (310 ~ 610)
690 (490 ~ 890)
330 (180 ~ 480)
760 (610 ~ 910)
1000 (700 ~ 1200)
460 (310 ~ 610)
200 (100 ~ 300)
250 (100 ~ 400)
150 (100 ~ 200)

510 (360 ~ 660)
730 (530 ~ 930)
380 (230 ~ 530)
450 (300 ~ 600)
670 (470 ~ 870)
340 (190 ~ 490)
380 (230 ~ 530)
570 (370 ~ 770)
280 (130 ~ 430)
640 (490 ~ 790)
830 (530 ~ 1030)
380 (230 ~ 530)
160 (100 ~ 260)
210 (100 ~ 360)
130 (80 ~ 180)

Table feed vf (mm/min)

Ve (m/min)
180 (150 ~ 210)
200 (170 ~ 230)
160 (130 ~ 190)
160 (130 ~ 190)
180 (150 ~ 210)
140 (110 ~ 170)
140 (110 ~ 170)
160 (130 ~ 190)
120 (90 ~ 150)
200 (170 ~ 230)
220 (190 ~ 250)
180 (150 ~ 210)
90 (70 ~ 110)
100 (80 ~ 120)

60 (50 ~ 90)

Tool dia. 40
490 (400 ~ 570)

480 (410 ~ 550)
260 (210 ~ 300)
430 (350 ~ 510)
430 (360 ~ 500)
220 (180 ~ 270)
380 (300 ~ 460)
380 (310 ~ 460)
190 (140 ~ 240)
640 (510 ~ 680)
600 (510 ~ 680)
340 (290 ~ 400)
210 (160 ~ 260)
200 (160 ~ 250)

100 (80 ~ 140)

Tool dia. 50
390 (330 ~ 460)

380 (330 ~ 440)
200 (160 ~ 240)
350 (280 ~ 410)
340 (290 ~ 400)
180 (140 ~ 220)
300 (240 ~ 370)
310 (250 ~ 360)
150 (120 ~ 190)
510 (410 ~ 540)
480 (410 ~ 540)
280 (230 ~ 320)
170 (130 ~ 210)
160 (130 ~ 200)

80 (60 ~ 120)

¢ Cutting speeds shown in the left table are of the most outer diameter of the tool.

* The values of the cutting speeds and feeds shown in the table are of under general cutting conditions. The values should be modified depending on the power
and rigidity of the machine to be used, and work holding conditions.

¢ When using the long shank type, the depth of cut, pick feed, cutting speed, and table feed should be reduced to 70 %-90 % of the values shown in the tables.

© Machining types
) (2) Shouldering at | (3) Shouldering at
(1) Grooving shallow depth of cut| deep depth of cut
o
)
| K o) || /P
! ] o | ¢ \ =
a7 | N |\ A
0.917D 0.30 0.1D
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BBB2000
T-CBN ball endmills

L3
> A
- %)
i 3
&)
. Ql © )
Q
Designation BX850 z R oDc 4 L3 L oDs
BBB2006 [ ) 2 0.3 0.6 0.5 1.2 50 6
BBB2008 [ ] 2 0.4 0.8 0.6 1.6 50 6
BBB2010 [ ] 2 0.5 1 0.7 2 50 6
BBB2020 [ ] 2 1 2 1.5 4 50 6
@®: Line up
Tolerance (BBB2000)
R R Tolerance Tolerance on shank
03~1 +0.005 h6
Il STANDARD CUTTING CONDITIONS
Ball radius (R)
Hard No. of 0.3 0.4 0.5 1
ISO Workpiece material revolutions "5~ " Depth of cut Depth of cut Depth of cut
ness  p (min™) pr xop;u Feed rate eapp xop:u Feed rate e:p xop(f:u Feed rate :pp xop:u Feed rate

(mm) (mm/min) (mm) (mm/min) (mm) (mm/min) (mm) (mm/min)

Prehardened steels
(NAKB8O, etc.)
Die steels
(JIS SKD61, etc.)

~ 52 HRC 50,000 0.02x0.03 2,000 0.083x0.05 2,000 0.05x0.056 3,000 0.10 x 0.10 5,000

Die steels
(JIS SKD11, ~ 62 HRC 50,000 0.01 x 0.02 2,000 0.02 x 0.03 2,000 0.03 x 0.05 3,000 0.05 x 0.05 5,000
DRM1 & 2, etc.)

High speed steel
and die steel ~ 70 HRC 50,000 0.01 x0.02 1,500  0.01 x 0.03 1,500 0.02x0.03 2,000 0.03 x 0.05 3,000
(JIS SKH, DRMS, etc.)

Notes:

e Depths of cut (@ap) shown in the table are the allowable maximum values.

e Mist cooling or air blow is recommended.

e The maximum number of revolutions of the machine to be used is lower than 50,000 min,
the revolutions and feed rate should be modified at same rate.

e Use smallest possible overhang.

Ball radius (R) Inclined angle of workpiece (01) / Effective neck length (Z)
0.3 0°307/1.25 1°/1.30 2°/1.35 3°/1.45
0.4 0°30/1.65 1°/1.70 2°/1.80 3°/1.90
0.5 0°307/2.05 1°/2.10 2°/2.25 3°/2.40
1 0°307/4.15 1°/4.25 2°/4.50 3°/4.80
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TZP12

Plunging cutter for roughing operation with screw clamp

Designation z od 4
TZP12050R-E 3 22 20
TZP12063R-E 3 22 20
SPARE PARTS & f @

AR.=+26° RR.=-2°

L/

Kg Insert
0.38 APMT120416PR-MJ

0.72 APMT120416PR-MJ

{

Designation @®Clamping screw Lubricant @Shim screw
CSTB-3.5T M-1000 DTS5-3.5SS

B INSERT
APMT120416-MJ

- Steel idh ¢

M Stainless
- Cast iron *
- Non-ferrous
- Superalloys

H Hard materials

Wrench 1 (®)

P-3.5

Y : First choice
Y% : Second choice

Coated
: ; Max.| o
Designation re ap |& S A B T
I Aol
P
APMT120416PR-MJ 16 | 10 (@ @ 12.7 | 135 | 4.76

Reference pages

Standard cutting conditions — D219
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I STANDARD CUTTING CONDITIONS

ISO Workpiece material Grade Cutting speed Vc (m/min) Feed per tooth fz (mm/t)
AH120 100 ~ 200 01 ~0.3
Carbon steels, Alloy steels

T3130 150 ~ 250 0.1 ~0.25
. AH120 100 ~ 200 0.1 ~0.3

Die steels

HB
<300 T3130 150 ~ 250 0.1 ~0.25
Prehardened steels < 45 HRC AH120 60 ~ 120 01~0.2

. Cast irons AH120 100 ~ 200 01~0.3

Z-feed milling

Machining method (1) Machining method (2)

pi_

ae
|

Traverse feed milling

Machini Z-feed milling Traverse feed milling
o thod Pick feed Radial depth of cut |  Depth of cut
Ps (mm) ae (mm) ap (mm)
© (1) Tool dia. 6D/2 Within effective
cutting edge length - 05
@) Within effective )
cutting edge length Tool dia. eD/2

Note: In Z-feed milling, select either of the machining method (1) or (2) and
/// decide the depth of cut according to the application.
#
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TZF11

Plunging cutter for finishing operation

ol L
Sy iy
b,
Designation z od 4
TZF11050R-E 4 50 22 20
TZF11063R-E 6 63 22 20
SPARE PARTS & % f

(DClamping

Lt
45

AR.=0°R.R.=-6°~0°

Kg
10.4 0.38
10.4 0.72

Wrench Wren

L/

Insert
DPCW11T3ZFR
DPCW11T3ZFR

@@@/((

(3)Cartridge fixing (@ Cartridge fixing

ch1 Wrench 2

Designation o (@Locator Lubricant o
TZF11050R* CSTB-4S SDUPR09CZ-11 M-1000 CM4X0.7X12
TZF11063R* CSTB-4S SDUPR09CZ-11 M-1000 CM4X0.7X12

B INSERT

DPCW11T3
Precious ground insert for finishing with plunging tool

119

Screw

SSHM3-10
SSHM3-10

(@) (@)

(©)

T-15D P-1.5 P-3
T-15D P-1.5 P-3

- Steel DA¢ *
M Stainless
- Cast iron * | Y
- Non-ferrous
- Superalloys Y : First choice
H Hard materials DG ¥¢ : Second choice
Coated [Cermet
Designation re |RE |9 Al B | T
ol N~
Iz I (2]
< < P4
DPCW11T3ZFR 1 ® o [ ] 95 | 95 4
@: Line up

Reference pages

Standard cutting conditions — D221
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B STANDARD CUTTING CONDITIONS

1ISO Workpiece material

Carbon steels, Alloy steels
<300 HB

Cast irons 250, etc.
- Ductile cast irons
600-3, etc.

H Prehardened steels, Hard materials
40-55 HRC

e Dry cutting (or air blow) at a depth of
cut up ae to 0.3 mm (allowable max.
0.5 mm) and a pick feed pf from 0.5
to 1.0 mm is recommended.
TZF11 type cutters are not designed
to adjust dynamic balance. Therefore,
when the tool’s overhang ratio (cutter
diameter-to-length) exceeds 6:1,
special care should be taken with
the revolution speed. (At first, start
the machining at 50 % of the speed
shown in the table of the standard
cutting conditions, and then gradually
increase the speed whilst confirming
safety.)
e To produce highly accurate surface
finish, use the cutter on a machine
with sufficient rigidity.

@Cautionary points in use

e Use the cutter for finish milling of vertical wall surfaces requiring

long tool-overhang of L/D > 6.

Grade Cutting speed Vc (m/min) Feed per tooth fz (mm/t)
NS740 300 (150 ~ 400) 0.15 (0.05~0.2)
AH740 250 (150 ~ 350) 0.15 (0.05~0.2)
AH120 300 (200 ~ 500) 0.15 (0.05~0.2)
AH740 250 (150 ~ 350) 0.15 (0.05 ~0.2)
AH740 150 (100 ~ 200) 0.1 (0.05~0.15)
Z-feed milling Traverse feed milling
P+
S
-
1 — )
SO
| | W s L—Ha i
'-f—“‘-l ﬂ i e
| & |
L
v ! Z-feed milling Traverse feed milling
Pick feed Radial depth of cut Depth of cut
P (mm) ae (mm) ap (mm)
05~1 ~0.5 ~0.5

¢ |n addition to Z-feed milling, TZF11 type cutters can be also used for
traverse feed milling. (ap < 0.5 mm)

e Radial cutting edge run-out should be adjusted within 0.01 mm.
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MillLine - Multi-Functional Milling

ANANA YA YA Y YA VANAN

TUNGMEISTER 7 ~tbd

Endmills with exchangeable heads for reduced
tool change time
66 mm - 625 mm

=t

HYBRIDTACMILL &=4#

Multi-functional endmills

@ 210 mm - @16 mm / max. ap 8 mm

EVX

Multi-functional endmills in larger diameters
@ 216 mm - 63 mm / max. ap 15 mm

ECC

Chamfering endmills for large lengths
234 mm - 55 mm

ECP

Chamfering endmills for small lengths
210 mm - @36 mm

TCB

Counter boring tool for flat bottom finish
214 mm - g43 mm

Thread Milling

Threading tool with a single indexable insert
M28 - M90

TMS

High rigidity modular system

Solid Endmill

Solid carbide endmills for various applications
20.4 mm - 625 mm

D222 www.tungaloy.com
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Mill Line

TUNGMEISTER
Designation system
Shank

V. SS D10 LO70 6-W-A

[]IIElllll[lllllll[]llllllllIigil[llll [ I

CCT— @ Shank matora
\") TungMeister D08 |08 LO70 |70 S Steel
D10 (210 (o] Carbide
@shanktype  ELIPEIEIP CEETE S | W [Tungsten
SS |Straight neck D16 |o16 S  |Cylindrical _
TS [Taper neck D20 [020 W [Weldon © Additional feature
SC [Slotting D25 |25 . . A with coolant hole
ST [for T-Slotting D32 [g32 M |Thread size
AD [TungFlex adapter VSC, VAD type gg ggg (TungFlex adapters)
100 (210
120 |12 08 |S08
130 |o13 10 [S10
180 |18 12 |S12
210 |o21 15 [S15

Head
e Square endmill

V E E 080 L0O5.0 ROO - 03 S05

o _Jo Joe Jo ____Jo6_________Jo_____JoJo __Jo

e Ball nose endmiill

VBD200L15.0-BG-04S12

o _Jo Jo Jo ____Jo o __Jejoe _Jo |

V__ [TungMeister B |0° Nose radius | Irregular pitch
C |15° RO0 |Sharp edge A  [for aluminium
D [30° R005 |R0.05 R |for roughing
E Square E 38° ~ 50° RO1 |RO.1 C Combined edge
B Ball F [60° RO5 |R0.5
R | Radius T [ Land R10_[R1.0
FX |for high feed Chamfer type General
CA |for chamfering @ Diameter (mm) C15 |0.15 x 45° 02 |2
CP |Spot drilling 060 |06 C30 |0.3x45° 06 |6
& for chamfering 200 |020 C60 |0.6 x 45° Grooving head VST type
(front and back) Chamfering head 3 3
CR |for R chamfering 15/ ICuttmg( edg)e o088 30 4 14
- CRIUNINIT A60 |60°
GC |for counter boring Length -
DP |for center drilling LO7.0 |7 A G
S |[forslottin : HHIE A1.0 S05 |S05
9 L15.0 15 R16 |R1.6
T for T-slot milling Groovowiaimn : S06 |S06
Ball nose S08 |so8
W1.50 1.5 SG |Sphere / high precision
W1.57 |1.57 B0 S10
. - BM |Ball / general purpose s12 [s12
W10.0 |10 i isi
BG |Ball / high precision si5 |si5
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TUNGMEISTER

VEE**-03...

TungMeister square head with 3 flutes for general purpose

Designation AH725
VEEO080L05.0R00-03S05 [ J
VEE100L07.0R00-03S06 [ J
VEE120L09.0R00-03S08 [ J

*Torque: Recommended torque (N-m) for clamping.

Packing quantity = 2 pcs.

W W W N

Helx [SELIEE

45°
45°
45°

A

10
12

TUNGMEISTER

VED**-04...,

VEE**-04...

&

ap = Max. depth of cut, S = Connection screw size

r
5 S
o ‘_u
Q — - O
% Q
Y
ap \
od1 Max. ap r S L
7.7 5 - S05 10
9.7 7 - S06 13
11.70 9 - S08 16.5

Wrench Torque*
KEYV-S05 7
KEYV-S06 10
KEYV-S08 15

@: Line up

TungMeister square head with 4 flutes for general purposes

Designation
VEEO060L05.0R00-04S05
VEEO80L05.0R00-04S05
VEDO080L05.0R05-04S05
VEDO080L05.0R10-04S05
VEDO080L05.0R15-04S05
VEE100L07.0R00-04S06
VED100L07.0R05-04S06
VEE100L07.0R05-04S06
VED100L07.0R10-04S06
VEE100L07.0R10-04S06
VEE120L09.0R00-04S08
VED120L09.0R05-04S08
VEE120L09.0R05-04S08
VED120L09.0R10-04S08
VEE120L09.0R10-04S08
VEE160L12.0R00-04S10
VED160L12.0R05-04S10
VEE160L12.0R05-04S10
VED160L12.0R10-04S10
VEE160L12.0R10-04S10
VED160L12.0R15-04S10
VEE160L12.0R15-04S10
VED160L12.0R20-04S10
VEE160L12.0R20-04S10
VED160L12.0R30-04S10
VEE160L12.0R30-04S10
VED160L12.0R40-04S10
VEE160L12.0R40-04S10
VEE200L15.0R00-04S12
VED200L15.0R05-04S12
VED200L15.0R10-04S12
VED200L15.0R20-04S12
VED200L15.0R30-04S12

*Torque: Recommended torque (N-m) for clamping.

Packing quantity = 2 pcs.

Reference pages

AH725

A DA A DBE DDA DDAEDDAED™DMDDEDDEDdDDEDMDAEDDAEDMDDDEDRDSAEDMDAED™MDBMBN

Standard cutting conditions — D231 - D232

r

N

oDces

- R
=

ap

L -

od1 Max. ap r

7.7 5 -
7.7 5 0.5
7.7 5 1
7.7 5 1.5
9.7 7 -
o7 7 0.5
9.7 7 0.5
9.7 7 1
9.7 7 1
1.7 9 =
1.7 9 0.5
11.7 9 0.5
1.7 9 1
1.7 € 1
15.3 12 -
15.3 12 0.5
15.3 12 0.5
15.3 12 1
15.3 12 1
15.3 12 1.5
15.3 12 1.5
15.3 12 2
15.3 12 2
15.3 12 3
15.3 12 3
15.3 12 4
15.3 12 4
18.3 15 -
18.3 15 0.5
18.3 15 1
18.3 15 2
18.3 15 3

S
S05
S05
S05
805
S05
S06
S06
S06
S06
S06
S08
S08
S08
S08
S08
S10
S10
S$10
S$10
S10
S10
§10
S10
S10
S10
S10
S$10
S10
S12
§12
S12
S12
S12

L
10
10
10
10
10
13
13
13
13
13
16.5
16.5
16.5
16.5
16.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
25.5
25.5
25.5
25.5
25.5

ﬁ
ap = Max. depth of cut, S = Connection screw size
Wrench Torque*

KEYV-S05 7
KEYV-S05 7
KEYV-S05 7
KEYV-S05 7
KEYV-S05 7
KEYV-S06 10
KEYV-S06 10
KEYV-S06 10
KEYV-S06 10
KEYV-S06 10
KEYV-S08 15
KEYV-S08 15
KEYV-S08 15
KEYV-S08 15
KEYV-S08 15
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S10 28
KEYV-S12 28
KEYV-S12 28
KEYV-S12 28
KEYV-S12 28
KEYV-S12 28

@: Line up
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TUNGMEISTER

VEE**-03...
TungMeister square head with 3 flutes for key way

c
.8
g
2 : «
z ’ s LY
= " ]
> 5 . e
= = 8BS 5 >
@ ° -
ap
L
ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m od1i Max. ap r S L Wrench Torque*
VEEQ77L04.0R02-03S05 [ J 3 38° 7.7 7.7 4 0.2 S05 10 KEYV-S05 7
VEEO097L05.0R03-03S06 [ ] 3 38° 9.7 9.7 5 0.3 S06 13 KEYV-S06 10
VEE117L07.0R03-03S08 [ J 3 38° 11.7 11.7 7 0.3 S08 16.5 KEYV-S08 15
VEE157L08.0R03-03S10 [ J 3 38° 15.7 15.3 8 0.3 S10 20.5 KEYV-S10 28
VEE197L12.0R04-03S12 [ ] 3 38° 19.7 18.3 12 0.4 S12 25.5 KEYV-S12 28
*Torque: Recommended torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

TUNGMEISTER

VEE**I...
TungMeister square head with irregular pitch flute for chatter free cutting

SR S “fa
Yy a=9,
3 8| B
ne ﬂJ ;
i L = ap = Max. depth of cut,
S = Connection screw size
Designation AH725 z Helx m od1 Max. ap r C S L Wrench Torque*
Square VEEO080L05.0C30104S05 [ ] 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 [ ] 4 38° 12 11.7 9 - 0.5 S08 16.5 KEYV-S08 15
VEE160L12.0C60104S10 [ ] 4 38° 16 15.3 12 - 0.6 S10 20.5 KEYV-S10 28
VEE200L15.0C60104S12 o 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
VEE250L22.0R00104S15 [ J 4 38° 25 23.9 22 - - S15 37 KEYV-W20 40
VEE250L22.0R05104515 [ ] 4 38° 25 23.9 22 0.5 - S15 37 KEYV-W20 40
VEE250L22.0R10104S15 o 4 38° 25 23.9 22 1 - S15 37 KEYV-W20 40
VEE250L22.0R20104515 [ ] 4 38° 25 23.9 22 2 - S15 37 KEYV-W20 40
VEE250L22.0R30104S15 o 4 38° 25 23.9 22 3 - S15 37 KEYV-W20 40
*Torque: Recommended torque (N-m) for clamping. @: Line up

VEEO080 ~ VEE200: Packing quantity = 2 pcs.
VEE250: Packing quantity = 1pc.

Reference pages
Standard cutting conditions — D231 - D232
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TUNGMEISTER

VEE**R...

TungMeister square head with serated edges for roughing

o ‘lﬁfé 4
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od1
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- = ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m odi Max.ap C S L a Wrench Torque*

VEE080L05.0C25R04S05 [ ] 4 45° 8 7.7 5 0.25 S05 10 90 KEYV-S05 7
VEE100L07.0C30R04S06 [ ] 4 45° 10 9.7 7 0.3 S06 13 90 KEYV-S06 10
VEE120L09.0C35R04S08 o 4 45° 12 1.7 9 0.35 S08 16.5 90 KEYV-S08 15
VEE160L12.0C40R05S10 [ ] 5 45° 16 15.3 12 0.4 S10 20.5 7 KEYV-S10 28
VEE200L15.0C40R06S12 [ ) 6 45° 20 18.3 15 0.4 S12 25.5 3 KEYV-S12 28
VEE250L22.0C50R06S15 @ 6 45° 25 23.9 22 0.5 S15 37 3 KEYV-W20 40
*Torque: Recommended torque (N-m) for clamping. @: Line up

VEEO080 ~ VEE200: Packing quantity = 2 pcs.
VEE250: Packing quantity = 1pc.

TUNGMEISTER

VEE**C...
TungMeister square head with combined edges of finish and serated

S 4&4%
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ap = Max. depth of cut, S = Connection screw size

Designation AH725 z Helx m odi Max. ap (] S L Wrench Torque*
VEEO080L05.0C30C04S05 [ J 4 45° 8 7.7 5 0.3 S05 10 KEYV-S05 7
VEE100L07.0C30C04S06 o 4 45° 10 9.7 7 0.3 S06 13 KEYV-S06 10
VEE120L09.0C40C04S08 [ ] 4 45° 12 1.7 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 [ J 4 45° 20 18.3 15 0.6 S12 255 KEYV-S12 28
VEE250L22.0C60C04S15 [ J 4 45° 25 23.9 22 0.6 S15 37 KEYV-W20 40

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

VEEO080 ~ VEE200: Packing quantity = 2 pcs.
VEE250: Packing quantity = 1pc.

Reference pages
Standard cutting conditions — D231 - D232
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TUNGMEISTER

VEE**A02...
TungMeister square head with 2 flutes for aluminium machining
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ap = Max. depth of cut, S = Connection screw size
Designation KS15F z Helx m od1i Max. ap r S L Wrench Torque*
VEE100L07.0R05A02S06 [ J 2 45° 10 9.7 7 0.5 S06 13 KEYV-S06 10
VEE100L07.0R10A02S06 o 2 45° 10 9.7 7 1 S06 13 KEYV-S06 10
VEE120L09.0R05A02S08 [ J 2 45° 12 1.7 9 0.5 S08 16.5 KEYV-S08 15
*Torque: Recommended torque (N-m) for clamping. @®: Line up

Packing quantity = 2 pcs.

TUNGMEISTER

VEE**A03...
TungMeister square head with 3 flutes for aluminium machining

42 4 s Ly
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ap = Max. depth of cut, S = Connection screw size
Designation KS15F z Helx m edi  Max. ap r S L Wrench Torque*
VEEO080L05.0R05A03S05 ([ 3 45° 8 7.7 5 0.5 S05 10 KEYV-S05 7
-h'l\\\\\ VEE100L06.0R05A03S06 ° 3 45° 10 9.7 6 05 S06 13 KEYV-S06 10
VEE100L06.0R10A03S06 [ J 3 45° 10 ONG 6 1 S06 13 KEYV-S06 10
VEE120L08.0R05A03S08 [ J 3 45° 12 1.7 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 [ 3 45° 16 15.3 10 2 S§10 20.5 KEYV-S10 28
VEE200L12.0R05A03S12 [ 3 45° 20 18.3 12 0.5 S12 25.5 KEYV-S12 28
VEE200L12.0R10A03S12 [ J 3 45° 20 18.3 12 1 S12 25.5 KEYV-S12 28
VEE200L12.0R20A03S12 [ ] 3 45° 20 18.3 12 2 S12 25.5 KEYV-S12 28
*Torque: Recommended torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D231 - D232
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TUNGMEISTER

VED**-06..., VEE**-06...

TungMeister square head with 6 flutes for difficult-to-cut material machining

= ; why
5 = (==

ap = Max. depth of cut, S = Connection screw size

Designation AH725 AH750 =z Helx | 22l od1 Max. ap r (o] S L Wrench  Torque*
VEEO80L05.0R05-06S05 [ ) 6 45° 8 7.7 5! 0.5 - S05 10 KEYV-S05 7
VEE080L05.0R10-06S05 [ ) 6 45° 8 7.7 5 1 - S05 10 KEYV-S05 7
VEEO080L05.0R15-06S05 [ ] 6 45° 8 7.7 5 1.5 - S05 10 KEYV-S05 7
VEEO080L05.0C10-06S05 [ ] 6 50° 8 7.7 5 - 0.1 S05 10 KEYV-S05 7
VEE100L07.0R00-06S06 [ ] 6 45° 10 9.7 7 - - S06 13 KEYV-S06 10
VED100L07.0R05-06S06 o 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 o 6 30° 10 9.7 7 1 - S06 13 KEYV-S06 10
VEE100L07.0R10-06S06 [ ] 6 45° 10 9.7 7 1 - S06 13 KEYV-S06 10
VED100L07.0R15-06S06 [ ] 6 30° 10 9.7 7 15 - 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 [ ] 6 50° 10 9.7 7 - 0.1 S06 13 KEYV-S06 10
VEE120L09.0R00-06S08 [ ] 6 45° 12 11.7 9 - - S08 16.5 KEYV-S08 15
VED120L09.0R05-06S08 [ ) 6 30° 12 11.7 9 0.5 - S08 16.5 KEYV-S08 15
VED120L09.0R10-06S08 [ ] 6 30° 12 1.7 9 1 - S08 16.5 KEYV-S08 15
VEE120L09.0R10-06S08 [ ] 6 45° 12 11.7 9 1 - S08 16.5 KEYV-S08 15
VEE120L09.0R15-06S08 o 6 45° 12 11.7 9 15 - S08 16.5 KEYV-S08 15
VEE120L09.0C10-06S08 [ ) 6 50° 12 11.7 9 - 0.1 S08 16.5 KEYV-S08 15
*Torque: Recommended torque (N-m) for clamping. @®: Line up

Packing quantity = 2 pcs.

TUNGMEISTER

VED**-08,10..., VEE**-08,10...

TungMeister square head with 8, 10 flutes for difficult-to-cut material machining

\;:\u ‘- S i 551 ﬂ@%
¥y N ==y,

od1

~

ap = Max. depth of cut, S = Connection screw size

Designation AH725 AH750 =z Helx od1 Max. ap r (o] S L Wrench  Torque*
VED160L12.0R05-08S10 o 8 30° 16 15.3 12 0.5 - S10 20.5 KEYV-S10 28
VED160L12.0R10-08S10 [} 8 30° 16 15.3 12 1 - S10 20.5 KEYV-S10 28
VED160L12.0R16-08S10 o 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-S12 28
VED200L15.0R20-10S12 [ ] 10 30° 20 18.3 15 2 - S12 25.5 KEYV-S12 28
VEE200L15.0C20-10S12 [ ) 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
VED250L22.0R20-10S15 [ ] 10 30° 25 23.9 22 2 - S15 37 KEYV-W20 40
*Torque: Recommended torque (N-m) for clamping. @: Line up

VEE / VED160 - 200: Packing quantity = 2 pcs.
VED250: Packing quantity = 1pc.

Reference pages

Standard cutting conditions — D231 - D232
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TUNGMEISTER

VRB**-02...,VRC**-02...

TungMeister radius head with 2 pressed flutes

_—
P =,

N

’n"

XK

D L - ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m od1 Max. ap r Oc¢c° S L Wrench Torque*
VRC100L07.0R05-02S06 [ ] 2 15° 10 9.5 7 0.5 5 S06 12.4 KEYV-S06 10
VRC100L07.0R10-02S06 [ ) 2 15° 10 9.5 7 1 5 S06 124 KEYV-S06 10
VRB100L06.0R20-02S06 o 2 0° 10 9.2 6 2 7 S06 12.4 KEYV-S06 10
VRB120L05.7R30-02S06 [ ] 2 0° 12 9.5 5.7 3 7 S06 9.1 *KEYV-S08 10
VRB120L05.4R40-02S06 [ ) 2 0° 12 9.5 5.4 4 7 S06 9.1 *KEYV-S08 10
VRB120L06.3R16-02S08 [ ] 2 0° 12 11.5 5.9 1.6 7 S08 11.1 KEYV-S08 15
VRB120L06.2R20-02S08 [ ] 2 0° 12 115 6.2 2 7 S08 1.1 KEYV-S08 15
VRB120L06.1R25-02S08 o 2 0° 12 11.5 5.8 25 7 S08 111 KEYV-S08 15
VRB120L06.1R30-02S08 [ ] 2 0° 12 11.5 5.7 3 7 S08 11.1 KEYV-S08 15
VRB120L05.9R40-02S08 [} 2 0° 12 11.5 5.5 4 7 S08 111 KEYV-S08 15
VRB160L08.0R50-02S10 o 2 0° 16 15.2 8 5 7 S10 20.2 KEYV-S10 28
VRB200L11.1R30-02S12 [ ] 2 0° 20 18.3 11 3 7 S12 17 KEYV-S12 28
VRB200L11.5R40-02S12 o 2 0° 20 18.3 1.3 4 7 S12 17.3 KEYV-S12 28
VRB200L11.5R50-02S512 @ 2 0° 20 18.3 1.3 5 7 S12 17.3 KEYV-S12 28
VRB200L11.4R60-02S12 [ J 2 0° 20 18.3 1.2 6 7 S12 17.3 KEYV-S12 28
VRB200L11.3R80-02S12 [ ] 2 0° 20 18.3 111 8 7 S12 17.3 KEYV-S12 28
Note: Suitable for contouring operation. Some heads require different wrench sizes. @: Line up
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.
VRD**-06...
TungMeister radius head with 6 ground flutes
S 7° S ﬁé ==
- f' ¥ 14
; S| S - o #
W [ =2 L
Q Q
r/ap |
L
ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m odi Max. ap r S L 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 1.7 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 torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D231 - D232
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B STANDARD CUTTING CONDITIONS
Shoulder milling (VEE: 3 flutes, VED/VEE: 4 flutes, VEE-A, VEE-I, VEE-R, VEE-C, VRB, VRC, VRD) )

. . Hard Cutting Feed per tooth: fz (mm/t) Depth of __
ISO Workpiece material nzrss_ speed Tool diameter: eDc (mm) cut Fickfeed
Ve (m/min) 6 8 10 12 16 20 25 ap (mm) Pf(mm)
Low carbon steels 0.03- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.6 x 0.25 x
C45, C55, etc. -300HB 80-180 57 009 012 013 015 017 017 eDc  eDc
High carbon steels B _ 0.083- 0.05- 0.07- 0.08- 0.09- 01- 0.1- 0.6x 0.25x
. 42CtMod, 15Cr3, efc. S00HB 60-140 (57 09 012 043 015 017 047 eDc  eDc
Prehardened steel 30-40 60 - 120 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1- 0.6 x 0.25 x
PX5, NAK8O, etc. HRC 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
Stainless steels 200 HB 40 - 100 0.03- 0.05- 0.07- 0.08- 0.09- 01- 0.1 - 0.6 x 0.25 x
M X5CrNi18-9, X6CrNiMo17-12-2, etc. = B 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
Grey cast irons 150 - 250 80 - 200 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.6 x 0.25 x
250, 300, etc. HB 0.07 0.09 0.12 0.13 0.15 017 017 oDc oDc
. Ductile cast irons 150 - 250 80 - 200 0.03- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.6 x 0.25 x
400-15S, etc. HB 0.07 0.09 0.12 0.13 0.15 017 017 Dc oDc
Aluminium alloys _ 200 - 700 0.03- 0.05- 0.07- 0.08- 0.09- 01- 041- 0.6 x 0.25 x
Si< 13% 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
. Aluminium alloys B 100 - 300 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1- 0.6 x 0.25 x
Si=13% 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
Titanium alloys _ 40 - 80 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1- 0.6 x 0.05 x
Ti-6Al-4V, etc. 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
s Heat-resistant alloys B 20 - 40 0.08- 0.05- 0.07- 0.08- 0.09- 0.10- 0.1- 0.6 x 0.05 x
Inconel 718, etc. 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
Hardened steel 40 - 50 40 - 80 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.6 x 0.05 x
H X40CrMoV5 1, 55NiCrMoV6, etc. HRC 0.07 0.09 0.12 0.13 0.15 0.17 0.17 oDc oDc
Hardened steel 50 - 60 20 - 60 0.08- 0.05- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.6 x 0.05 x
X153CrMoV12, HS18-0-1, etc. HRC 0.07 0.09 0.12 0.13 0.15 017 017 oDc oDc

Slot milling (VEE: 3 flutes, VED/VEE: 4 flutes, VEE-A, VEE-I, VEE-R, VEE-C, VRB, VRC, VRD) | [l

Cutting Feed per tooth: fz (mm/t) Depth of
ISO Workpiece material Hardness speed Tool diameter: sDc (mm) cut .
Ve (m/min) "¢ 8 10 12 16 20 25 ap(mm
e e -300HB 80-180 007" Goo” o o1 o1 oi7 o1 0SxeDe
B oo e e 305 2028 2 2L 00 oo
i “WRC. 607120 0077 0oe  ofa  ois  ofs  o17 o1 08xeDe
M oS Seemmiotez co. -200HB 40-100 G077 G00” g5 045 o1 o1 of | 08xebe
K iyt Pls 0 80-200 2" goe” 01 o1a 015 oi7 o1 OSxoDe
N T R L S S . BICIET S
N it - 0-700 §@" g o3 ot3 ots o7 o1 OSxeDe
oo B Q0 ST 0 2m- B S g,
s TIGALA, et - 40-80 0027 005 015 o3 of5 o7 o1 089D
i - 2040 g5 gog ofs o013 ots  or7 o1 OSxeDe
j owoniowemnee  WRc 7% oo oos’ o o o om or  O2RePe
xssoniors o501 e HRG. 2780 002" 000 ots  ofs  of5 o1 o1  02xeDe
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B STANDARD CUTTING CONDITIONS

|. Shoulder milling (VED / VEE: 6 flutes, VED / VEE: 8, 10 flutes)
5 _ ' Hard Cutting Feed per tooth: fz (mm/t) Depth of
k3] ISO Workpiece material n?erss_ speed Tool diameter: eDc (mm) cut ~ Pickfeed
= Ve (m/min) g 10 12 16 20 25 ap (mm) Pf(mm)
i
= Titanium alloys _ _ 0.05- 0.07- 0.08- 0.09- 01- 01-
5 Ti-6AI-4V, etc. 60-120 499 012 013 o015 017 o017 O-6xeDc 0.02xeDc
3 8
Heat-resistant alloys B _ 0.05- 0.07- 0.08- 0.09- 01- 0.1-
Inconel 718, etc. 30-80 59 012 013 015 047 o047 0-8xeDc 0.02xaebc
Hardened steel 40 - 50 005- 007- 008- 009- 01- 04-
X40CrMoV5 1, 55NiCrMove, ete.  HRC 2010 009 012 013 015 o047 o017 0:8xeDc 0.02xebc
Hardened steel 50 -60 0.05- 0.07- 0.08- 0.09- 0.1- 0.1-
X153CrMoV12, HS18-0-1, etc. HRe 4090 509 012 013 015 o047 o047 0:6x@Dc 0.02xeDc

Square
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TUNGMEISTER

VFX**-02...

TungMeister radius head for super high-feed milling
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ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx oDc edi Max.ap r" S L Wrench Torque*
VFX100L00.6R20-02S06 [ J 2 0° 10 9.6 0.6 2 S06 125 KEYV-S06 10
VFX120L01.0R25-02S08 [ ] 2 0° 12 11.5 1.0 25 S08 11.1 KEYV-S08 15
VFX160L01.1R30-02S10 [ J 2 0° 16 15.2 1.1 3 S10 20 KEYV-S10 28
VFX200L01.5R33-02S12 [ J 2 0° 20 18.3 1.5 3.3 S12 17.5 KEYV-S12 28
(1) Corner radius for CAM programing @: Line up
Note: For VFX head, taper neck shank or Tungsten shank should be recommended.
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.
I STANDARD CUTTING CONDITIONS
High feed milling (VFX)
o10a 212 216 220
. Cuttin Width
1SO Workpiece Hardness speec? Feed per Depth of Feed per Depth of Feed per Depth of Feed per Depth of o cut
material Ve (m/min) | tooth cut tooth cut tooth cut tooth cut  ge (mm)

fz (mm/t) ap (mm) fz (mm/t) ap (mm) fz (mm/t) ap (mm) fz (mm/t) ap (mm)

Low carbon steels

C45, C55, etc. -300HB  100-200 0.3-0.7 0.5 0.4-0.8 0.5 0.5-0.9 0.75 0.6-1 1 0.6 x eDc
High carbon steels
. 42CrMod, 15013, etc. - 300 HB 80-180 0.2-0.6 0.5 0.3-0.7 Q15 0.4-0.8 0.75 0.5-0.9 1 0.6 x eDc

Prehardened steel

PX5, NAKSO, etc. 30-40HRC 80-160 0.2-0.5 0.4 0.2-0.5 0.4 0.3-0.6 0.5 0.3-0.6 0.75 0.6 xeDc

Stainless steels
X5CrNi18-9, - 200 HB 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 0.6 xeDc
X5CrNiMo17-12-2, etc.

Grey cast irons
250, 300, ot 150-250HB 100-220 0.3-0.7 05 04-08 075 05-09 075 06-1 1 0.6xeDc
Dlgile ek v 150-250HB 100-220 0.2-0.6 05 03-07 075 04-08 075 0.5-0.9 1 0.6 x oDc

400-158S, etc.

Titanium alloys
Ti-6AI-4V, etc. - 40-80 0.2-0.5 0.4 0.2-0.5 0.4 0.2-0.6 0.5 0.2-0.6 0.5 0.25xeDc
Heat-resistant alloys

Inconel 718, etc. = 20-40 0.1-03 0.3 0.1-0.3 0.3 0.1-0.3 0.4 0.1-0.3 0.4 0.25x@Dc

Hardened steel

X40CrMoV5 1, 40-50HRC 40-80 0.2-0.4 0.3 0.2-0.4 0.3 0.3-0.5 0.4 0.3-0.5 0.4 0.45xeDc
H 55NiCrMoVe, etc.

Hardened steel

X153CrMoV12, 50-60HRC 20-60 0.1-0.2 0.2 0.1-0.2 0.2 0.1-0.3 0.3 01-0.3 0.3 0.25xeDc

HS18-0-1, etc.
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TUNGMEISTER

vVBB**-BM...
= TungMeister ball nose head with pressed edge for roughing
iel
=]
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L
ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m od1 Max. ap S L Wrench Torque*
VBB080L08.0-BM-02S05 [ ] 2 0° 8 7.6 8 S05 10 KEYV-S05 7
VBB100L10.0-BM-02S06 [} 2 0° 10 9.5 10 S06 12.4 KEYV-S06 10
VBB120L12.0-BM-02S08 [} 2 0° 12 11.5 11.5 S08 15.3 KEYV-S08 15
VBB160L16.0-BM-02S10 [ ] 2 0° 16 15.2 16 S10 19.1 KEYV-S10 28
e For roughing @: Line up
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.
VBB**-BG...
TungMeister ball nose head with ground edge for semi-finishing
° (=
A y ] R i
~ ~
<>i S| £ N 5
a 1 Q
A,
.« aP |
L
ap = Max. depth of cut, S = Connection screw size
Designation AH750 z Helx oDc od1 Max. ap S L Wrench Torque*
VBB080L08.0-BG-02S05 [} 2 0° 8 7.6 8 S05 10 KEYV-S05 7
VBB100L10.0-BG-02S06 [} 2 0° 10 9.6 10 S06 12.4 KEYV-S06 10
VBB120L12.0-BG-02S08 [ ] 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
@: Line up

*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

TUNGMEISTER

VBD**-BG...
TungMeister ball nose head with 2 flutes and helical ground edge for finishing

ap = Max. depth of cut, S = Connection screw size

Designation AH725 z Helx m od1 Max. ap R S L Wrench Torque*
VBDO080L05.0-BG-02S05 ° 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 13.0 KEYV-S06 10
VBD120L09.0-BG-02S08 ® 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
e The tolerance of R: (1) + 0.01 (2) £ 0.012 @: Line up

(
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D236
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TUNGMEISTER

VBD**-BG..., VBE**-BG...

TungMeister ball nose head with 4 flutes and helical ground edge for finishing

—
53
N

A

VBE

Designation AH725 z
VBE060L05.5-BG-04S05 [ J 4
VBDO080L05.0-BG-04S05 [ ] 4
VBD100L07.0-BG-04S06 [ ] 4
VBD120L09.0-BG-04S08 [ ] 4
VBD160L12.0-BG-04S10 o 4
VBD200L15.0-BG-04S12 [ ] 4
VBD250L22.0-BG-04S15 [ ] 4

e The tolerance of R : (1) £ 0.01 (2) = 0.012 (3) + 0.02

*Torque: Recommended torque (N-m) for clamping.
VBE060/VBD080 ~ VBD200: Packing quantity = 2 pcs.
VBD250: Packing quantity = 1pc.

VBD

«©
{ _ 8
g <) 3

odi Max. ap R
6 8 5.5 2.987"
8 7.7 5 3.982"
10 9.7 7 4.982"
12 11.7 9 5.978%
16 15.3 12 7.978%
20 18.3 15 9.972%
25 23.9 22 12.470°

TUNGMEISTER

VBB**-SG...

R S
t \ﬁ? 7
A 5
NS
SN Y
. ap,
» L
ap = Max. depth of cut, S = Connection screw size
S L Wrench Torque*
S05 10 KEYV-S05 7
S05 10 KEYV-S05 7
S06 13 KEYV-S06 10
S08 16.5 KEYV-S08 15
S10 20.5 KEYV-S10 28
S12 25.5 KEYV-S12 28
S15 37 KEYV-W20 40
@: Line up

TungMeister ball nose head with spherical designed edge,available for pull-cutting on the wall

Designation AH725
VBB100L08.0-SG-02S05 [ J
VBB120L09.6-SG-02S06 [ ]
VBB160L12.9-SG-02S08 ()
VBB200L16.1-SG-02S10 [ ]

e For pull-cutting on the vertical wall

* Some heads require different size of wrench.
**Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

NN N NN

X

ap

oDch7

Helx  [SEEI

0°
0°
0°

TUNGMEISTER

VBE**-BGA...

10
12
16
20

S
éq i
o
NP ®
120%’
d L L
od1 Max. ap S
7.6 7.5 S05
9.5 9 S06
12.2 12 S08
15.2 15 S10

ap = Max. depth of cut, S = Connection screw size

L Wrench Torque**
10 KEYV-S05 7
11.6 *KEYV-S08 10
15.4 *KEYV-S10 15
18.4 KEYV-S10 28
@: Line up

TungMeister ball nose head with 2 flutes and helical ground edge for Al machining

B
-

4 N
v

Y

Designation KS15F z
VBE080L05.0-BGA02S05 () 2
VBE100L07.0-BGA02S06 () 2
VBE120L09.0-BGA02S08 () 2
VBE160L12.0-BGA02S10 ® 2
VBE200L15.0-BGA02S12 o 2

e The tolerance of R: (1) £ 0.01 (2) £ 0.012
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D236

Helx [SELIE

45°
45°
45°
45°
45°

10
12
16
20

Max. ap R
5 3.982"
7 4.982"
9 5.987%
12 7.978%
15 9.972%

S
S05
S06
S08
S10
S§12

ap = Max. depth of cut, S = Connection screw size

L Wrench Torque*
10 KEYV-S05 7
13 KEYV-S06 10
16.5 KEYV-S08 15
20.5 KEYV-S10 28
2515 KEYV-S12 28
@: Line up
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B STANDARD CUTTING CONDITIONS
@3 standard cutting conditions: Profiling for roughing (VBB-BM / BG / SG, VBD-BG, VBE-BGA)

Cutting Feed per tooth: fz (mm/t) Depth of __
ISO Workpiece material Hard- speed Tool diameter: gDc (mm) cut Pickfeed
NS ve (m/min) 6 8 10 12 16 20 25 ap(mm) Pf(mm)
Low carbon steels 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
C45, G55, etc. -800HB100-200 907 908 o010 o011 013 o015 o015 O8X0DC gpg
High carbon steels 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
. 42CrMod, 15Cr3, etc. -300HB 80-180 07 0os 010 o011 013 015 015 O03X0DC g
Prehardened steel 30- 40 0.03- 0.04- 005- 006- 0.07- 0.08- 0.08- 0.4 x
PX5, NAK8O, etc. Hrc 89°160 007 008 o010 o011 o013 o015 o015 O03%x°P¢ gpg
Stainless steels 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
X5CINi18-9, X5CrNiMo17-12-2, ete. ~200HB 60100 g7 908 010 011 013 o015 o015 03%9PC gpe
Grey cast irons 150-250, . 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
. 250, 300, etc. e  190-220 957 go8 010 011 013 015 015 O03X9DC ope
Ductile cast irons 150 - 250 0.03- 0.04- 005- 0.06- 0.07- 0.08- 0.08- 0.4 x
400-15S, etc. HB 190-220 057 008 010 011 013 015 o015 O3%90C ope
Aluminium alloys _ _ 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
. Si < 13% 200-700 go7 008 010 011 013 015 015 03X ope
Aluminium alloys ) anq 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.4 x
Si >13% 100-300 597 008 o010 011 013 015 o015 O3x00c  gpe
Titanium alloys ) .. 003- 004- 0.05- 0.06- 0.07- 0.08- 0.08- 0.2 x
s Ti-6AI-4V, etc. 40-80 007 008 010 o011 013 015 o015 O03X0DC g
Heat-resistant alloys 50-60 0, 003- 004- 0.05- 006- 007- 008- 0.08- ;o .~ 02x
inconel 718, etc. HRC 007 008 010 011 013 015 015 ° oDc
Hardened steel _ 40 - 80 0.03- 0.04- 0.05- 0.06- 0.07- 0.08- 0.08- 0.3 x 6D 0.2 x
H X40CrMoV5 1, 58NiCrMoV, etc. 007 008 010 011 013 015 015 °X%C gpc
Hardened steel 50-60 0 g 003- 004- 005- 006- 007- 008- 0.08- ;o .~ 02x
X153CrMoV12, HS18-0-1, etc. HRC 007 008 010 011 013 015 015 ~°X%C gpc
Standard cutting conditions: Profiling for semi-finishing and finishing
(vBB-BM / BG / SG, VBD-BG, VBE-BGA)
Cutting Feed per tooth: fz (mm/t) Depth of _
ISO Workpiece material ';'érsds speed Tool diameter: D¢ (mm) cut Pickfeed
Ve (m/min) 6 8 10 12 16 20 25  ap(mm) Pf(mm)
Low carbon steels 0.04- 0.06- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.15 x
C45, C55, etc. -300HB120-250 9 011 o012 013 o016 o018 o018 °1X°PC “5p¢
(:m High carbon steels 0.04- 0.06- 0.07- 0.08- 0.09- 0.1- 0.1 - 0.15 x
. 42CrMod, 15Cr3, etc. -300HB100-220 o9 011 012 013 016 o018 o018 O1X9PC gpc
Prehardened steel 30- 40 0.04- 0.06- 007- 008- 009- 01- 01- 015 x
PX5, NAKSO, etc. Hrc 190-200 599 011 012 013 o016 o018 o018 O1X°P¢ opc
Stainless steels 0.04- 0.06- 0.07- 0.08- 0.09- 0.1- 0.1- 0.15 x
X5CINi18-9, X5CrNiMo17-12-2, ete. ~200HB 80-120 g9 037" 012 013 o016 018 o018 01X°PC opg
Grey cast irons 150 - 250 _ 0.04- 0.06- 0.07- 008- 0.09- 01- 01- 0.15 x
. 250, 300, etc. HB  120°280 009 011 012 013 01 o018 o018 O1¥°P¢ gpg
Ductile cast irons 150 - 250 0.04- 0.06- 007- 008- 009- 01- 01- 0.15 x
400-15S, etc. HB 120-280 g9 011 012 013 016 o018 o018 O1X90C “ope
Aluminium alloys . 300- 004- 006- 007- 008- 009- 01- O01- . - 015x
. Si < 13% 1000 009 011 012 013 o016 o018 o018 O oDc
Aluminium alloys _ B 0.04- 0.06- 0.07- 008- 0.09- 01- 01- 0.15 x
Si >13% 150-400 599 011 o012 013 o016 o018 o018 01X 4pe
Titanium alloys ) . 004- 006- 007- 008- 009- 01- 01- 0.08x
s Ti-6AI-4V, etc. %0-100 599 011 012 013 016 018 018 opc O1X°P°
Heat-resistant alloys 50-60 5 5o 004- 006- 007- 008- 009- 01- 01- 008x oo -
Inconel 718, etc. HRC 009 011 012 013 016 018 0.8 oDc - XO¥C
Hardened steel 0.04- 0.06- 0.07- 0.08- 0.09- 0.1- 0.1- 0.08 x
H ool T seNiCovs, e - %0-100 5459 011 012 013 016 018 018 opc O1%°PC
Hardened steel 50-60 50 go 004- 006- 007- 008- 009- 01- 01- 008x o, -
X153CrMoV12, HS18-0-1, etc. HRC 009 011 012 013 016 018 018  oDc  *O°
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TUNGMEISTER

VCP**-02...

TungMeister head with 2 pressed flutes for spot drilling and chamfering

; 3 4 = ; «
i §Q} & =~ IRY

od1

.b.]

P/angl ap
b = Max. hole depth, ap = Max. depth of cut, S = Connection screw size
Designation AH725 Pangl z Helx| 22| odi Max.ap b S L k o Wrench Torque*

VCP100L09.5A30-02S06 [ ] 60° 2 0° 10 9.5 8.5 7.5 S06 11.75 1.5 30 KEYV-S06 10
VCP120L12.0A30-02S08 [ ] 60° 2 0° 12 11.5 11 9.2 S08 15.4 1.5 30 KEYV-S08 15
VCP160L15.0A30-02S10 [ J 60° 2 0° 16 15.2 16 12 S10 20.2 2.5 30 KEYV-S10 28
VCP080L07.7A45-02S05 [ J 90° 2 0° 8 7.6 7.5 3.7 S05 9.75 1 45 KEYV-S05 7
VCP083L07.9A45-02S05 [ ) 90° 2 0° 8.3 7.6 7.5 3.8 S05 10 1 45 KEYV-S05 7
VCP100L09.0A45-02S06 [ J 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 i[E5) 45 KEYV-S06 10
VCP120L12.0A45-02S08 [ J 90° 2 0° 12 11.5 11.5 5.4 S08 15.4 1.5 45 KEYV-S08 15
VCP124L12.0A45-02S08 [ ) 90° 2 0° 12.4 11.5 11.5 5.6 S08 15.4 1.5 45 KEYV-S08 15
VCP160L15.0A45-02S10 [ J 90° 2 0° 16 15.2 15 71 S10 18.8 1.5 45 KEYV-S10 28
VCP165L15.0A45-02S10 [ J 90° 2 0° 16.5 15.2 115 71 S10 18.8 15 45 KEYV-S10 28
VCP100L09.5A60-02S06 [ J 120° 2 0° 10 9.5 9.5 2.7 S06 12.7 1.5 60 KEYV-S06 10
VCP120L12.0A60-02S08 [ ] 120° 2 0° 12 11.5 11.5 3.3 S08 15.2 1.5 60 KEYV-S08 15
VCP160L15.5A60-02S10 o 120° 2 0° 16 15.2 16 4.4 S10 19.9 1.5 60 KEYV-S10 28
® Min. chamfering: 1.5 mm @: Line up

*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

TUNGMEISTER

VDP**-02...
TungMeister head for center drilling

S = Connection screw size

Helx m ad1 L1 S L Wrench Torque*

Designation AH725 z
VDP328L04.6A30-02S05 [} 2 0° 3.28 8 4.6 S05 15 KEYV-S05 7 Chamfering
VDP412L05.9A30-02S06 o 2 0° 412 10 59 S06 19 KEYV-S06 10
VDP513L07.2A30-02S08 o 2 0° 5.13 12 7.2 S08 23 KEYV-S08 15
VDP646L08.9A30-02S10 o 2 0° 6.46 16 8.9 S10 28 KEYV-S10 28
*Torque: Recommended torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D238
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Chamfering

B STANDARD CUTTING CONDITIONS

Drilling (VCP, VDP)

Workpiece material
Low carbon steels
C45, C55, etc.

High carbon steels
42CrMod4, 15Cr3, etc.

Prehardened steel
PX5, NAK8O, etc.

Stainless steels

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

Grey cast irons
250, 300, etc.

Ductile cast irons
400-15S, etc.

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

Heat-resistant alloys
Inconel 718, etc.

X40CrMoV5 1,

55NiCrMoV®, etc.
Hardened steel

X153CrMoV12,
HS18-0-1, etc.

D238 www.tungaloy.com

Hardness

- 300 HB

- 300 HB

30 -40
HRC

-200 HB

150 - 250
HB

150 - 250
HB

40 - 50
HRC

50 - 60
HRC

Cutting

speed

Vc (m/min)

40 - 80

30 -50

20 - 30

15-25

60 - 100

60 - 100

15-25

10 -20

15-25

10 - 20

Feed: f (mm/rev)

VDP328

0.04 - 0.08

0.04 - 0.08

0.04 - 0.08

0.04 - 0.08

0.05 - 0.09

0.04 - 0.08

0.04 - 0.07

0.03 - 0.06

0.04 - 0.07

0.03 - 0.06

VDP412

0.05-0.10

0.05-0.10

0.05-0.10

0.05-0.10

0.07 - 0.12

0.05-0.10

0.04 - 0.07

0.03 - 0.06

0.04 - 0.07

0.03 - 0.06

VDP513

0.05-0.10

0.05-0.10

0.05-0.10

0.05-0.10

0.07 - 0.12

0.05-0.10

0.04 - 0.07

0.03 - 0.06

0.04 - 0.07

0.03 - 0.06

VDP646

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.12-0.18

0.10-0.15

0.04 - 0.07

0.03 - 0.06

0.04 - 0.07

0.03 - 0.06

VCP

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.12-0.18

0.10-0.15

0.04 - 0.07

0.03 - 0.06

0.04 - 0.07

0.03 - 0.06




TUNGMEISTER

VGC**-02...

TungMeister head for counter boring

R AT s Lid
v - =i

od1

oDchs

- > ap = Max. depth of cut, S = Connection screw size

Designation AH725 z Helx m od1i Max. ap r S L Wrench Torque*
VGCO078L08.0R02-02S05 [ ] 2 10° 7.8 7.60 8.0 0.20 S05 10.0 KEYV-S05 7.0
VGCO080L08.0R04-02S05 o 2 10° 8 7.60 8.0 0.40 S05 10.0 KEYV-S05 7.0
VGC080L08.0R10-02S05 [} 2 10° 8 7.60 8.0 1.00 S05 10.0 KEYV-S05 7.0
VGCO080L08.0R20-02S05 [ ] 2 10° 8 7.60 8.0 2.00 S05 10.0 KEYV-S05 7.0
VGC098L09.0R03-02S06 ( ) 2 10° 9.8 9.50 9.5 0.30 S06 12.4 KEYV-S06 10.0
VGC100L09.0R04-02S06 [ ] 2 10° 10 9.50 9.5 0.40 S06 12.4 KEYV-S06 10.0
VGC100L09.0R10-02S06 [ ] 2 10° 10 9.50 9.5 1.00 S06 12.4 KEYV-S06 10.0
VGC100L09.0R20-02S06 [ ) 2 10° 10 9.50 9.5 2.00 S06 12.4 KEYV-S06 10.0
VGC117L10.0R03-02S08 o 2 10° 11.7 11.50 10.0 0.30 S08 14.2 KEYV-S08 15.0
VGC120L10.0R04-02S08 [ ] 2 10° 12 11.50 10.0 0.40 S08 14.2 KEYV-S08 15.0
VGC120L10.0R10-02S08 [ ] 2 10° 12 11.50 10.0 1.00 S08 14.2 KEYV-S08 15.0
VGC120L10.0R20-02S08 [ ] 2 10° 12 11.50 10.0 2.00 S08 14.2 KEYV-S08 15.0
VGC157L15.0R03-02S10 [ ] 2 10° 15.7 15.20 15.0 0.30 S10 19.0 KEYV-S10 28.0
VGC160L15.0R04-02S10 o 2 10° 16 15.20 15.0 0.40 S10 19.0 KEYV-S10 28.0
VGC160L15.0R08-02S10 [ ] 2 10° 16 15.20 15.0 0.80 S10 19.0 KEYV-S10 28.0

e Can drill with step feed @: Line up

*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

B STANDARD CUTTING CONDITIONS
Counter boring (VGC)

. . Cutting speed Feed
ISO Workpiece material Hardness Ve (m/min) f (mm/rev)
Low carbon steels
C45, C55, etc. -300HB 40 - 80 0.04 - 0.08
High carbon steels
. 42CrMod, 15Cr3, etc. -300HB 30- 50 0.04 - 0.08
Prehardened steel
PX5, NAKSO, etc. 30 - 40 HRC 20-30 0.04 - 0.08
Stainless steels
M X5CrNi18-9, X5CrNiMo17-12-2, etc. =23 15-25 0.04 - 0.08
Grey cast irons
. 250, 300, etc. 150 - 250 HB 60 - 100 0.05 - 0.09
Ductile cast irons 150 - 950 HB 56D 0.04 - 0.08
400-158, etc. y .
Titanium alloys
. Ti-6AI-4V, etc. - 15-25 0.04 - 0.07
Heat-resistant alloys
Inconel 718, etc. - 10-20 0.03-0.06
X40CrMoV5 1, 55NiCrMoVe6, etc. 40 - 50 HRC 15-25 0.04 - 0.07
Hardened steel
X153CrMoV12, HS18-0-1, etc. 50 - 60 HRC 10 -20 0.03 - 0.06

- When drilling, the step feed (woodpeckering feed) 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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TUNGMEISTER
VCA**-04,06...
TungMeister head with 4 or 6 flutes for countersinking and chamfering

c
iel
=]
(8]
S L S ﬁ%
L A c %\_/ AN y
= Ol'E =
S ,{ q £ " =
= Y ° X—\ *
2R
45°
ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m odi Max. ap @d min S L Wrench Torque**
VCA100L04.0A45-04S06 [ ] 4 0° 10 10 4 1.95 S06 13 KEYV-S06 10
VCA120L05.0A45-04S08 o 4 0° 12 12 5 1.95 S08 16.5 KEYV-S08 15
VCA127L05.3A45-04S08 [ ] 4 0° 12.7 12.7 5.3 1.98 S08 16.5 KEYV-S08 15
VCA160L06.5A45-06S10 [ ] 6 0° 16 16 6.5 3 S10 20.3 KEYV-S10 28
VCA200L07.5A45-06S12 o 6 0° 20 18.3 7.5 5 S12 25.5 KEYV-S12 28
**Torque: Recommended torque (N-m) for clamping. @®: Line up
Packing quantity = 2 pcs.
VCW**-02...
TungMeister head for countersinking, top and bottom chamfering
< L
o [ og R4
‘2"‘. sl & s
g of v | AN tm <t
- §Bu<Elis
d apf
B ’
> gp ap 1,2 = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m od1 ap1 ap2 k S L Wrench Torque**
VCW118L05.0A45-02S06 o 2 0° 11.8 9.3 5 1.2 2 S06 1.2 KEYV-S06 10
¢ Available for chamfering of reverse side @®: Line up

* Some heads require different wrench sizes.
**Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

I F%*J!;lGMEIST Ex
TungMeiste.r"head with 2 pressed flutes for concave radius chamfering

Chamfering

Y — y A
=)
s o N E
I Q|8 S
8 '
r-, ap |
- L >
ap = Max. depth of cut, S = Connection screw size
Designation AH725 z Helx m od1 od Max. ap r S L Wrench  Torque**
VCR080L07.5R10-02S05 o 2 0° 8 7.6 5.8 7.5 1 S05 10.5 KEYV-S05 7
VCR100L09.5R16-02S06 [ ) 2 0° 10 9.5 6.8 9.5 1.6 S06 12.5 KEYV-S06 10
VCR100L09.5R25-02S06 [ ] 2 0° 10 9.5 5.1 9.5 25 S06 12.5 KEYV-S06 10
VCR127L12.0R30-02S08 [ ] 2 0° 12.7 12.2 6.5 12.0 3 S08 15.6 KEYV-S08 15
VCR127L12.0R40-02S08 [ ] 2 0° 12.7 12.2 4.7 12.0 4 S08 15.6 KEYV-S08 15
VCR160L15.0R50-02S10 [ ] 2 0° 16 15.2 6.2 15.0 5 S10 19.1 KEYV-S10 28
VCR200L07.0R60-02S512 [ ] 2 0° 20 18.3 8 7.0 6 S12 17.4 KEYV-S12 28
**Torque: Recommended torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D241
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B STANDARD CUTTING CONDITIONS
Chamfering and countersinking (VCA, VCW, VCR, VCP)

Workpiece material

Low carbon steels
C45, C55, etc.

High carbon steels
42CrMo4, 15Cr3, etc.

Prehardened steel
PX5, NAKB8O, etc.

Stainless steels

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

Grey cast irons
250, 300, etc.

Ductile cast irons
400-158, etc.

Aluminium alloys

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

Heat-resistant alloys
Inconel 718, etc.

X40CrMoV5 1, 55NiCrMoVe, etc.
Hardened steel
X153CrMoV12, HS18-0-1, etc.

Hardness

- 300 HB

- 300 HB

30 - 40 HRC

- 200 HB

150 - 250 HB

150 - 250 HB

40 - 50 HRC

50 - 60 HRC

B TOLERANCE OF TOOL DIAMETER

Cutting speed
Ve (m/min)

60 - 100

50 - 80

40-70

30-50

80 -120

80 -120

100 - 200

30 -50

20 - 40

30 -50

20 - 40

Feed

f (mm/rev)

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.06 - 0.12

0.08 - 0.15

0.05-0.1

0.04 - 0.08

0.05-0.1

0.04 - 0.08

Basic dimensions (mm) Permissible dimensional deviations (um)

> < e8 e9 h6 h7 h9 h10 z9

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 1

14 18 3 3 0 0 0 0 +103
-59 -75 -11 -18 -43 -70 +60
-40 -40 0 0 0 0

18 30 -
-73 -92 -13 -21 -52 -84

@ JISB0401-2: 1998 (1ISO286-2: 1988) extract
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TUNGMEISTER

VST**-3...
TungMeister head for slotting of 1.5 - 3.17mm width with 3 teeth

c

.0

©

= gDc/,T\\ W=1.2 mm

T N ‘D S E?

5 ) | e x M

b= ina [ MU , E

e . o
.
w L gt fLllw
— S = Connection screw size
Designation GH130 z Helx - r S T max Wrench Torque*
VST157W1.50R010-3S06 ° 3 0° 15.7 15 0.1 S06 2.8 KEYV-177 10
VST157W1.57R020-3S06 ® 3 0° 15.7 1.57 0.2 S06 2.8 KEYV-177 10
VST157W2.00R020-3S06 ° 3 0° 15.7 2 0.2 S06 2.8 KEYV-177 10
VST157W2.39R020-3506 ° 3 0° 15.7 2.39 0.2 S06 2.8 KEYV-177 10
VST157W2.50R020-3S06 ® 3 0° 15.7 2.5 0.2 S06 2.8 KEYV-177 10
VST157W3.00R020-3S06 ° 3 0° 15.7 3 0.2 S06 2.8 KEYV-177 10
VST157W3.17R020-3S06 ° 3 0° 15.7 3.17 0.2 S06 2.8 KEYV-177 10
VST177W1.20R005-3S06 ® 3 0° 17.7 12" 0.05 S06 3.8 KEYV-177 10
VST177W1.40R005-3S06 ° 3 0° 17.7 1.4" 0.05 S06 3.8 KEYV-177 10
VST177W1.50R010-3S06 ° 3 0° 17.7 15 0.1 S06 3.8 KEYV-177 10
VST177W1.57R020-3S06 ° 3 0° 17.7 1.57 0.2 S06 3.8 KEYV-177 10
VST177W1.70R005-3S06 ® 3 0° 17.7 1.7" 0.05 S06 3.8 KEYV-177 10
VST177W2.00R020-3S06 ) 3 0° 17.7 2 0.2 S06 3.8 KEYV-177 10
VST177W2.20R110-3506 ° 3 0° 17.7 2.2 1.1 S06 3.8 KEYV-177 10
VST177W2.39R020-3S06 ° 3 0° 17.7 2.39 0.2 S06 3.8 KEYV-177 10
VST177W2.50R020-3S06 o 3 0° 17.7 25 0.2 S06 3.8 KEYV-177 10
VST177W3.00R020-3S06 ® 3 0° 17.7 3 0.2 S06 3.8 KEYV-177 10
VST177W3.17R020-3506 ° 3 0° 17.7 3.17 0.2 S06 3.8 KEYV-177 10
(1) W is based on DIN471 / 472 @: Line up

*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.

Slotting

Reference pages

Standard cutting conditions — D245
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TUNGMEISTER

VST**-4,6...

TungMeister head for slotting of 0.76 - 10mm width with 4, 6 teeth

& Iy
o€ I, <i
©
£
'_
S = Connection screw size
Designation GH130 Helx z oDc W:0.02 r S T max Wrench Torque*
VST217W0.76R000-4S08 ) 0° 4 21.7 0.76 = S08 15 KEYV-217 15
VST217W0.86R000-4S08 o 0° 4 21.7 0.86" - S08 1.7 KEYV-217 15
VST217W0.96R000-4S08 ° 0° 4 21.7 0.96" = S08 1.9 KEYV-217 15
VST217W1.00R005-4S08 ° 0° 4 21.7 1 0.05 S08 2 KEYV-217 15
VST217W1.20R005-4S08 ° 0° 4 21.7 1.2" 0.05 S08 4.5 KEYV-217 15
VST217W1.40R005-4S08 ° 0° 4 21.7 1.4" 0.05 S08 45 KEYV-217 15
VST217W1.57R000-4S08 ) 0° 4 21.7 1.57 = S08 45 KEYV-217 15
VST217W1.70R010-4S08 ° 0° 4 21.7 1.7" 0.1 S08 45 KEYV-217 15
VST217W1.95R020-4S08 ) 0° 4 21.7 1.95" 0.2 S08 45 KEYV-217 15
VST217W2.00R020-45S08 ° 0° 4 217 2 0.2 S08 45 KEYV-217 15
VST217W2.25R020-4S08 ° 0° 4 21.7 2.25" 0.2 S08 45 KEYV-217 15
VST217W2.39R020-4S08 ® 0° 4 21.7 2.39 0.2 S08 45 KEYV-217 15
VST217W2.50R020-4S08 ° 0° 4 21.7 25 0.2 S08 45 KEYV-217 15
VST217W2.75R020-4S08 o 0° 4 21.7 275" 0.2 S08 4.5 KEYV-217 15
VST217W3.00R020-4S08 ) 0° 4 21.7 3 0.2 S08 45 KEYV-217 15
VST217W3.17R020-4S08 ° 0° 4 21.7 317 0.2 S08 45 KEYV-217 15
VST217W3.25R020-4S08 ° 0° 4 21.7 3.25" 0.2 S08 4.5 KEYV-217 15
VST217W4.00R020-4508 ° 0° 4 21.7 4 0.2 S08 45 KEYV-217 15
VST217W4.25R020-4S08 ) 0° 4 21.7 425" 0.2 S08 45 KEYV-217 15
VST217W4.75R020-4S08 ) 0° 4 21.7 475 0.2 S08 4.5 KEYV-217 15
VST217W5.25R020-4S08 ) 0° 4 21.7 5.25" 0.2 S08 45 KEYV-217 15
VST277W2.50R020-6S10 ° 0° 6 27.7 25 0.2 S10 6 KEYV-T40L 28
VST277W5.25R020-6510 ° 0° 6 27.7 5.25 0.2 s10 6 KEYV-T40L 28
VST277W10.0R020-6510 ° 0° 6 27.7 10 0.2 s10 6 KEYV-T40L 28
(1) W is based on DIN471 / 472 @: Line up
*Torque: Recommended torque (N-m) for clamping.
Packing quantity = 2 pcs.
VST**A45...
TungMeister head for chamfering on slots
VST177 oDc + *@ VST217 @
o o [
o Slotting
S
W
S = Connection screw size
Designation GH130 z Helx oDc w ol S t k Wrench Torque*
VST177L01.40A45-3S06 ) 3 0° 17.7 3.4 45 S06 1.4 = KEYV-177 10
VST217L01.70A45-4S08 ® 4 0° 217 5.5 45 S08 1.7 1.5 KEYV-217 15
*Torque: Recommended torque (N-m) for clamping. @: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D245
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TUNGMEISTER

VTB**-06...
TungMeister head for T-slotting of 3 - 8mm width

o B
N

.8
3]
=
(i
=
S
=

S = Connection screw size

Designation GH130 z Helx oDc- 805 W=002 T max S r 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 [ J 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 o 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 [ J 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 [ ] 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° 225 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
VTB250W6.00R04-06S10 [ ] 6 0° 25 6 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 torque (N-m) for clamping. @®: Line up

Packing quantity = 2 pcs.

TUNGMEISTER

VTB**C15-06...
TungMeister head for T-slotting of 2 mm width with chamfered edges

N ¢
[ 4
S = Connection screw size
Slotting Designation GH130 z Helx oDc-805s W=005 T max S C Wrench Torque*
VTB135W2.00C15-06S05 [ ] 6 0° 13.5 2 2.65 S05 0.15 KEYV-T20 7
*Torque: Recommended torque (N-m) for clamping. @®: Line up

Packing quantity = 2 pcs.

Reference pages

Standard cutting conditions — D245
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B STANDARD CUTTING CONDITIONS

Slotting (VST, VTB)

ISO Workpiece material
Low carbon steels

. C45, C55, etc.
High carbon steels

42CrMo4, 15Cr3, etc.

M Stainless steels
X5CrNi18-9, X5CrNiMo17-12-2, etc.

Grey cast irons
250, 300, etc.

Ductile cast irons
400-15S, etc.

Aluminium alloys
Si<13%

Aluminium alloys
Si 213%

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

Heat-resistant alloys
Inconel 718, etc.

Hardness
HB

- 300

- 300

- 200

150 - 250

150 - 250

VST type VTB type
Cutting speed Feed per tooth Cutting speed Feed per tooth

Vc (m/min) fz (mm/t) Ve (m/min) fz (mm/t)
80 - 180 0.05-0.15 80 - 180 0.08 -0.18
60 - 120 0.04 - 0.12 60 - 120 0.05-0.15
50-120 0.04 -0.12 50-120 0.05-0.15
100 - 200 0.05-0.15 100 - 200 0.08 -0.18
100 - 200 0.04 -0.12 100 - 200 0.05-0.15
200 - 600 0.05-0.15 200 - 600 0.08 -0.18
100 - 300 0.03-0.13 100 - 300 0.05-0.15
40 - 60 0.04 - 0.12 40 - 60 0.05-0.15

15-35 0.02 - 0.1 15-35 0.02-0.1
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TUNGMEISTER

VSSD...

TungMeister, straight neck and cylindrical shank

iel

2

Tz

= s [ 2

p= e ]

sy I3
Lo
. L4 .
S = Connection screw size
Designation oDs od1 L1 L2 L3 S Type Material
VSSD08L060S05-S 8 7.6 60 15 12.5 S05 CYLINDRICAL STEEL
VSSD08L070S05-C 8 7.6 70 20 18.5 S05 CYLINDRICAL ~ CARBIDE
VSSD08L090S05-C 8 7.6 90 40 38.5 S05 CYLINDRICAL ~ CARBIDE
VSSD08L110S05-C 8 7.6 110 60 58.5 S05 CYLINDRICAL ~ CARBIDE
VSSD10L070S06-C 10 9.6 70 20 18.5 S06 CYLINDRICAL  CARBIDE
VSSD10L075S06-S 10 9.6 75 20 17.5 S06 CYLINDRICAL STEEL
VSSD10L090S06-C 10 9.6 90 40 38.5 S06 CYLINDRICAL ~ CARBIDE
VSSD10L110S06-C 10 9.6 110 60 58.5 S06 CYLINDRICAL ~ CARBIDE
VSSD10L150S06-C 10 9.6 150 100 98.5 S06 CYLINDRICAL  CARBIDE
VSSD12L070S08-C 12 11.5 70 20 17 S08 CYLINDRICAL  CARBIDE
VSSD12L090S08-C 12 11.5 90 40 38 S08 CYLINDRICAL ~ CARBIDE
VSSD12L090S08-S 12 11.5 90 16 13,5 S08 CYLINDRICAL STEEL
VSSD12L110S08-C 12 11.5 110 60 58 S08 CYLINDRICAL ~ CARBIDE
VSSD12L130S08-C 12 11.5 130 80 78 S08 CYLINDRICAL ~ CARBIDE
VSSD16L090S10-C 16 15.2 90 40 38 S10 CYLINDRICAL  CARBIDE
VSSD16L100S10-S 16 15.2 100 20 18 S10 CYLINDRICAL STEEL
VSSD16L110S10-C 16 15.2 110 60 58 S10 CYLINDRICAL  CARBIDE
VSSD16L130S10-C 16 15.2 130 80 78 S10 CYLINDRICAL ~ CARBIDE
VSSD16L150S10-C 16 15.2 150 100 98 S10 CYLINDRICAL  CARBIDE
VSSD20L090S12-C 20 18.3 90 40 37 S12 CYLINDRICAL ~ CARBIDE
VSSD20L120S12-S 20 18.3 120 25 20.5 S12 CYLINDRICAL STEEL
VSSD20L130S12-C 20 18.3 130 80 77 S12 CYLINDRICAL ~ CARBIDE
VSSD20L200S12-C 20 18.3 200 120 117 S12 CYLINDRICAL ~ CARBIDE
VSSD25L120S15-C 25 23.9 120 60 58 S15 CYLINDRICAL ~ CARBIDE
VSSD25L135515-S 25 23.9 135 35 33 S15 CYLINDRICAL STEEL
VSSD25L170S15-C 25 23.9 170 100 98 S15 CYLINDRICAL  CARBIDE
VSSD25L250515-C 25 23.9 250 150 148 S15 CYLINDRICAL ~ CARBIDE
.im TUNGMEISTER
VSSD**W...
TungMeister, straight neck and weldon shank

Chamfering

od1
™
N
PR
oDs _

Sy L3

» L2 -

B L1 .

S = Connection screw size
Designation oDs od1 L1 L2 L3 S 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 16 115 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
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TUNGMEISTER

VSSD**-W-A | Il
TungMeister, straight shank and neck with coolant hole i :‘

S

S S s —— | 2 =

Q g e e 3 3

L3
# S/ B L2 L1
S = Connection screw size
Designation oDs od1 L1 L2 L3 S 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
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TUNGMEISTER

VTSD...

TungMeister, straight shank and taper neck

.9

2

IE »

2 L :

3/ o« I3 .
> L2 L1 _
S = Connection screw size
Designation a°® oDs od1 L1 L2 L3 S Material

VTSD12L080S05-S 85 12 7.6 80 25 - S05 STEEL
VTSD12L100S05-S 89 12 7.6 100 35 29 S05 STEEL
VTSD12L110S05-C 89 12 7.6 110 60 56 S05 CARBIDE
VTSD12L130S05-C 89 12 7.6 130 80 7 S05 CARBIDE
VTSD16L125S06-S 85 16 9.6 125 34 31 S06 STEEL
VTSD16L130S08-C 89 16 11.5 130 80 76.5 S08 CARBIDE
VTSD16L140S0