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M MillLine

DOPENT

Highly rigid cutter and tough
inserts with 10 cutting edges
provides remarkable efficiency

at high feed.




MILLLINE

DOPENT

Economical face milling cutter with
high productivity for all materials!!

& Economical pentagonal insert

M Double-sided insert with 10 9 <100

Cutting edges ; S Cutter : TENO9R100M31.7-05
S g5 ] oDc =100 mm, z =1
L o Insert : (#1) PNCUO905GNER-MJ
23 (#2) PNMUO905GNEN-MJ
£5 90p (#3) PNCU0905GNEN-ML
o= Grade : AH3135 / AH725
© 3 85} Workpiece  : S55C / C55 (200HB)
25 Cutting speed : V¢ = 200 m/min
=0 8ol Feed per tooth: fz = 0.3 mm/t
g £ Depth of cut :ap =3 mm
8 2 75 Width of cut :ae =70 mm

Coolant :Dry
Ground Malded Ground \\ochine - Vertical M/C, HSK63

(#1) (#2)

(#3)

B Neutral insert for right hand and
left hand cutter

e

® Low cutting force
MJ chipbreaker: Suitable for steel and cast iron
ML chipbreaker: Suitable for stainless steel and
mild steel

® Neutral geometry
Can be used on right-and left-hand cutters

® Large depth of cut
Maximum depth of cut is the same as the existing
right-hand insert.

Molded
MJ chipbreaker

Ground
ML chipbreaker Left-hand cutter
Applicable for face

milling on duplex milling Ve

machines -_-_P
Left-hand rotatio

insert delivers remarkable efficiency in

& Incredible efficiency
Highly rigid cutter with tough
high-feed machining.

B Wide application range H High metal removal rate

500
50 € [JiLJA Workpiece : (325050c|:4 /B §:55
S
T 40 =—) A S 400 UP '(I';ool diamete(rj : SDC zgaoo/mm
’ HQ o utting speed : Vc = m/min
€
a 2 Feed per tooth
T 3.0 © 300 DOPENT : fz = 0.4 mm/t
E C tional g (z=8)
o e e Q500 Conventional : fz = 0.3 mm/t
6 20 tool & z=7)
= = Depth of cut :ap =4 mm
o) < .
g 1o 5 100 Width of cut :ae =50 mm
= Conventional tool: Milling cutter
o 0 with 4-cornered insert

041 0.2 0.3 0.4
Feed per tooth: fz (mm/t)

0.5 DORENT Conventional tool

z=8) z=7)




SS-FiT structure Prowdes exceptional rigidity
even with extra close-pitch cutters.

Coarse pitch Extra close-pitch

B Large number of inserts on a cutter

5 . No. of inserts
PITEREIETS Close pitch Extra close-pitch

- oo\
- ebe(mm) =S SSENT | Competitor | DOSENT | Competitor
63 6 5 8 6
80 7 6 10 8
100 8 8 12 10
125 10 10 16 13
160 12 12 20 16

Productivity + 20 ~ 30%!
& Wide line-up of inserts for various machining

mx BvES m

Ground '

Width of land

m a
angle

. Width of land

Rake
angle

Molded
Applicable for general machining Low cutting force
- Excellent balance between sharpness Sharp cutting edge for stainless machining

and toughness of cutting edges
- Available in a variety of grades

Rake angle ﬁ

.. EvEs

Swtable for non-ferrous metals Applicable for finishing
(ex. aluminium) Provides good surface finish due to wide
Strong weldlng resistance due to wiper edge

large rake angle and lapped rake face

Improved surface finish by cermet grade
NS740 performs well in finishing

application due to strong welding 10
resistance. = Ra Cutter - TENO9R100M31.7-05
mRz i (z=1)
Insert : PNCU0905GNER-MJ

Workpiece : SS400 / E275A (126HB)

E 1.51 6 E  Cutting speed : Vc =250 m/min
E E Feed per tooth : fz = 015 mm/t
L4 Depth of cut :ap=0.3 mm
Width of cut  :ae =75 mm
Applicaction : Face milling
o Coolant :Dry
Machine : Vertical M/C, BT50,
30 kw

NS740 NS740 PVD




DOPENT

& New coated grade offers long tool life

Steel Stainless

Multi-layered coating
with high chipping
resistance

Special Surface Technology

PREMIUMTEC

TUNGALOY

Cabide substrate
with incredible
toughness

Smooth insert surface prevents chip
adhesion!

New grade for steel and stainless steel machining
Dramatically improved chipping and fracture resistance

- Multi-layered coating prevents crack expansion which causes chipping and fracture.
- Cobalt enriched carbide substrate improves impact resistance and toughness.

Long tool life due to high wear resistance

B Tool life
n Cutter : TENO9R100M31.7-05
Competitor oDc =100 mm,z=5
Insert : PNMUO0905GNEN-MJ
§€ 0.4 Grade : AH3135
ZE Workpiece : S55C (200HB)
5% 08 Cutting speed : Vc = 200 m/min
‘% E Feed per tooth : fz = 0.3 mm/t
g5 02 Depth of cut :ap=2mm
0.1 Width of cut  :ae =70 mm
Coolant : Dry
0 E - = 0 oS Machine : Vertical M/C, HSK63
Cutting length (m)
Specification
Grade Substrate Coating layer
Application Application | Relative | Hardness| TR.S. Main = [Thickness Features

code densitry | -HRA (GPa) | Composition | (um)

—m _ New grade for steel and stainless
B m 140 | 89.5 2.8 (Ti, ADN 4 | steel machining

, Multi-layer Dramatically im ippi
Steel  Stainless . proved chipping and
P30 - P40 fracture res%lstance




Tungaloy

& Cutter
Arbor Arbor Arbor
que type Type A oDy TypeB oD, Type C
(Right-hand) _od ~ . od .
Qri ¥ a o« 9D
P (= 1 ;
Q[ Q) -4
a
1
T g
| mn]
| | @14 mm
Max. ap = 6.4 mm
I Parts for bore type
Descriptions Parts Cat. No.
Clamping screw CSTR-4L100
5 Torx bit BT15S |*BT15M
2 Grip H-TBS
sUbaiuton witheh T-15D
TENO9R125M38.1-06, TENO9R125M38.1-10
TENO9R160M50.8-07, TENO9R160M50.8-12
TENO9R125M40.0E10, TENO9R160M40.0E12

Cat. No.

TENO9RO050M22.0-03
TENO9R050M22.0-04
TENO9R050M22.0-06

TENO9R050M22.0E04

TENO9R050M22.0E06
TENO9R063M22.0-04
TENO9R063M22.0-06
TENO9R063M22.0-08
TENO9R063M22.0E06

TENO9R063M22.0E08

TENO9R080M25.4-04
TENO9R080M25.4-07
TENO9R080M25.4-10
TENO9R080M27.0E07
TENO9R080M27.0E10
TENO9R100M31.7-05
TENO9R100M31.7-08
TENO9R100M31.7-12
TENO9R100M32.0E08
TENO9R100M32.0E12
TENO9R125M38.1-06
TENO9R125M38.1-10
TENO9R125M38.1-16

TENO9R125M40.0E10

TENO9R125M40.0E16
TENO9R160M40.0E12
TENO9R160M40.0E20
TENO9R160M50.8-07
TENO9R160M50.8-12

TENO9R160M50.8-20

Stock I’r\:(s)é:t); Do D1 Db Dlensmg & (mTf) b p W(ek'g)ht Air hole Center bolt Q;%%r
(] 3 50 56 41 22 20 40 6 10 0.3 with CM10x30H A
(] 4 50 56 41 22 20 40 6 10 0.3 with CM10x30H A
(] 6 50 56 41 22 20 40 6 10 0.3 with CM10x30H A
(] 4 50 56 41 22 20 40 6.3 104 0.3 with CM10x30H A
(] 6 50 56 41 22 20 40 6.3 104 0.3 with CM10x30H A
(] 4 63 69 41 22 20 40 6 10 0.5 with CM10x30H A
(] 6 63 69 41 22 20 40 6 10 0.5 with CM10x30H A
(] 8 63 69 41 22 20 40 6 10 0.5 with CM10x30H A
(] 6 63 69 41 22 20 40 6.3 104 0.5 with CM10x30H A
(] 8 63 69 41 22 20 40 6.3 104 0.5 with CM10x30H A
(] 4 80 86 46 254 26 50 6 95 0.9 with CM12x30H A
(] 7 80 86 46 254 26 50 6 9.5 09 with CM12x30H A
(] 10 80 86 46 254 26 50 6 9.5 0.9 with CM12x30H A
(] 7 80 86 50 27 22 50 7 124 0.9 with CM12x30H A
(] 10 80 86 50 27 22 50 7 124 A with CM12x30H A
(] 5 100 106 60 31.75 32 50 8 127 1.3 with TMBA-M16H B
(] 8 100 106 60 31.75 32 50 8 127 1.3 with TMBA-M16H B
(] 12 100 106 60 31.75 32 50 8 127 1.4 with TMBA-M16H B
(] 8 100 106 60 32 285 50 8 144 13 with TMBA-M16H B
(] 12 100 106 60 32 285 50 8 144 14 with TMBA-M16H B
(] 6 125 131 80 381 38 63 10 159 2.6 with TMBA-M20H B
(] 10 125 131 80 381 38 63 10 159 2.7 with TMBA-M20H B
(] 16 125 131 80 381 43 63 10 159 2.9 with TMBA-M20H B
(] 10 125 131 71 40 32 63 9 164 23 with TMBA-M20H B
(] 16 125 131 71 40 32 63 9 164 25 with TMBA-M20H B
® 12 160 166 100 40 29 63 9 164 4 without = C
(] 20 160 166 100 40 29 63 9 164 4.3 without = C
(] 7 160 166 100 50.8 46 63 11 19 4.4 without = B
(] 12 160 166 100 50.8 46 63 11 19 4.6 without = B
(] 20 160 166 100 50.8 46 63 11 19 4.9 without = B

@ : Stocked items




DOPENT

B t - 2Db -
Lo;? hyped - gd > Max. ap = 6.4 mm
eft-han <2,
( ) i = I Parts for bore type
@ ‘l ) < Descriptions Parts Cat. No.
= Clamping screw CSTR-4L100
! . 5 Torx bit BT15S | *BT15M
5 — £ Grip H-TBS
. 7 "f NS sUhaiuton witheh T-15D
ol & TENO9L125M38.1-10, TENO9L160M50.8-12,
Ty J L TENO9L125M40.0E10, TENO9L160M40.0E12
b | < @Dc -
- oD1 g
No. of Dimensions (mm) Weight ,.

Cat. No. Stock |nserts oDo D1 Db od ) I b 2 (kg) Air hole Center bolt
TENO9L100M31.7-08 ( J 8 100 106 60 31.75 32 50 8 12.7 13 with  TMBA-M16H
TENO9L125M38.1-10 ( 10 125 131 80 38.1 38 63 10 159 2.7 with  TMBA-M20H
TENO9L160M50.8-12 (] 12 160 166 100 50.8 46 63 11 19 4.6  without -

Please select neutral inserts PN*"UO905GNEN... when using a left-hand cutter.
Shank type % —
a8 B ——— g
SIS N __] 3| Max.ap =6.4mm
) I Parts for shank type
y 'a_ Descriptions Parts Cat. No.
_p>‘>700 Clamping screw CSTR-4L100
Lt 0s Wrench (Torx bit) T-15DB
) SR - Moo block type T-15D
0. of Dimensions (mm) Weight .

Cat. No. Stock  |nserts oDe oD oDs s Lt L (ka) Air hole
EENO9R032M32.0-03 8 62 38 82 80 85 115 0.7 with
EENO9R040M32.0-04 4 40 46 32 80 85) 115 0.7 with
EENO9R050M32.0-04 4 50 56 32 80 40 120 0.9 with
EENO9R063M32.0-06 6 63 69 32 80 40 120 1.0 with
EENO9R080M32.0-07 7 80 86 32 80 40 120 1.3 with

I Installation of inserts on an extra

close-pitch cutter

® On an extra close-pitch cutter, the screw hole of an insert

pocket is placed at an angle.

@ Leave a gap between the insert and pocket when starting to
fasten the screw on the cutter body as shown in Fig. A.
@ After fastening the screw, please ensure that there is no gap

between the cutter body and insert. (Fig. B)

I Notes for using wiper inserts

@ When fine surface finish is required, wiper insert

PNCUO0905GNER-W is recommended.

@ Attach the insert with its notch on the top, as shown in Fig. C.

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

the cutter body, as shown in Fig. D.

@ The wiper insert has two corners available (Fig. D).
Do not use the other corners as the cutter body may be broken.

Leave a gap

@ : Stocked items

when starting

to fasten the 7
Screw.




& Inserts

Tungaloy

§ i g i : T
\re=0.8 re=0.8 1.4 \Je=0.8
AJ

(Neutral) (R|ght hand Neutral (Right-hand) (Right-hand)
Grades Dimensions

Cat. No. Accuracy Honing Coated Cermet | Carbide (mm)

AH3135| AH725 | AH120 | AH140 | T1115 | T3130 | NS740 | TH10 A T

PNMUO905GNEN-MJ Y BT o! [ () 122 6.0

C with o () (] () () ® 122 59

NEW, PNCU0905GNEN-ML C with () 122 6.0
C with () 122 59

PNCUO0905GNFR-AJ C without () 122 6.3

& Standard cutting conditions

. . Hardness - . . Recommended Chip- Cutting speed Feed per tooth
ISO Workp|ece materials Selection criteria grade breaker Ve (m/mln) fz (mm/t)
-200  First choice AHSISS:  MJ 100-250 0.1-0.6
Low carbon steel - 200 Low cutting force AH3135 ML 100 - 250 0.1-0.5
Priorit
(S15C / C15, etc.) -200  Priority on wear T3130 MJ  120-250  0.1-0.6
-200  Fricty on surface NS740 MJ  100-250  0.1-05
200 - 300 First choice ANsIS>  MJ 100-230  0.1-05
High carbon steel 200 - 300 Low cutting force AH3135 ML 100 - 230 0.1-0.4
(S45C / C45, etc.) 200D HSEeE T3130 MJ  120-250  0.1-05
. 200 - 300 riotity on surface NS740 MJ  100-250  0.1-04
AH3135
150 - 300 First choice AH725 MJ 100 - 230 0.1-0.5
Alloyed steel 150 - 300 Low cutting force AH3135 ML 100 - 230 0.1-0.4
(SCM440 / 42CrMo4, etc.) 150 - 300 Fiority on wear T3130 MJ 120 - 250 0.1-05
150 - 300 Friority on fracture NS740 MJ 100 - 250 0.1-0.4
AH3135
- 300 First choice ’ MJ 100 - 180 0.1-0.5
Tool steel i Atz2b
(SKD11 / X153CrMoV12, etc.) - 300 Low cutting force AH3135 ML 100 - 180 0.1-0.4
@O sy T3130 MJ  120-180  0.1-05
Stainless steel = First choice AH3135 ML 90 - 180 0.1-0.4
M (SUS304 / X5CrNi18-9, etc.) - Ir:ré?sr'lttg/ngg fracture AAH|?11433’ MJ 90 - 180 0.1-0.45
Grey cast iron - First choice AH120 MJ 140 - 250 0.1-0.6
(FC250, FC300 / GG25, GG30, Priority on wear
etc.) - ity an T1115 MJ  150-280  0.1-06
Ductile cast iron - First choice AH120 MJ 100 - 200 0.1-0.6
Priorit
(FCD400 / GGGA4O, etc.) - ey T1115 MJ  120-220 0.1-06
. Aluminium alloys (Si < 13%) - First choice TH10 AJ 500 - 1500 0.1-05
Aluminium alloys (Si = 13%) = First choice TH10 AJ 150 - 500 0.1-0.5
Titanium alloys - First choice AH3135 ML 30 -60 0.1-04
i-6Al- ] Priority on fract
. Ti-6Al-4V, etc - Priority on fracture AH3135 MJ 30 - 60 0.1-0.4
Heat-resistance alloys i First choice AH725 MJ 20 - 50 0.04 - 0.1

Inconel 718, etc.

- Remove excessive chip with an air blast to prevent chip jamming.

- Use water-soluble coolant to avoid built-up edge in case extreme
welding occurs on cutting edges. (ex. aluminium machining).

- For the operation with depth of cut which varies (ex. casting skin)
and machining of workpiece materials with interrupted surface, the
feed (fz) should be set to the lower recommened value shown in
the above table.

- 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 the machine power and
vibration.




DOPENT

& Practical examples

Workpiece material

[
<7

Workpiece type Machine parts Fixing plate
Milling cutter TENO9R100M31.7-08 TENO9R125M38.1-10
Insert PNCUO0905GNER-MJ PNCUO0905GNER-MJ
Grade AH120 AH725
FC300 / GG30 (200HB) SCM440 / 42CrMo4 (300HB)
200 mm

o |Cutting speed: Vc (m/min) 200 150
S |Feed per tooth: fz (mm/t) 0.3 0.2
:_‘c:'; Feed speed: Vi (mm/min) 1540 770
S |Depth of cut: ap (mm) 2.5 Two 4-mm passes
; Width of cut: ae (mm) 75 80
_E Method of machining Face milling Face mllllng
5 |Coolant Dry Dry
© Machine Vertical M/C, BT50 Vertical M/C, BT50
15 40
Cycle time Cycle time
N A -20%! = BE -40%!
g ]
Results 2 VE=1270 = il 1 OB | VE = 450 =
o S 1540 mm/min | £ 770 mm/min
S DoPent increases e w Close-pitch cutter
productivity and tool O operated at high feed
0 life by 130%. 0 significantly improves
Competitor DOPENT Competitor DOPENT productivity.
Workpiece type Balancing weight Motorcycle parts
Milling cutter TENO9R125M38.1-06 TENO9R125M38.1-10
Insert PNCU0905GNER-MJ PNCUO0905GNFR-AJ
Grade AH725 TH10
S$25C / C25 (150HB) A7075S / AlZn5.5MgCu (200HB)
Workpiece material
o |Cutting speed: Vc (m/min) 250 1000
S |Feed per tooth: fz (mm/t) 0.3 Roughing: 0.3, Finishing: 0.1
Z_*c:-; Feed speed: Vf (mm/min) 1150 Roughing: 7640, Finishing: 2550
S |Depth of cut: ap (mm) Eight 4-mm passes Roughing: 2, Finishing: 0.5
g Width of cut: ae (mm) 80 20 ~ 80
£ |Method of machining Face milling Face milling
'S |Coolant Dry Wet
O [Machine Vertical M/C, BT50 Vertical M/C, BT40
100 40
Cycle time Cycle time
et B -50%! g ol -25%!
8 ol N N g
Results 2 Vf =550 = 2 200 A . ) )
= 40/ . 1150 mm/min = Higher feed increases
i Productivity is T qo/ A S productivity in
O 20— . doubled due to high | © roughing by 190%
speed and feed. and significantly
0 0 reduces total cycle
Competitor DOPENT Competitor DORPENT time.

10




Tungaloy

Workpiece type Machine parts Airplane parts
Milling cutter TENO9R160M50.8-07 TENO9R080M25.4-07
Insert PNMUO0905GNEN-MJ @ PNCUO0905GNEN-ML
Grade AH3135 AH3135
S$S400 / E275A SUS630 / X5CrNiCuNb16-4

Workpiece material
260 mm

o |Cutting speed: Vc (m/min) 250 85

S |Feed per tooth: fz (mm/t) 0.35 0.11

£ |Feed speed: Vf (mm/min) 2228 260

S [Depth of cut: ap (mm) 1.5 1.9

g Width of cut: ae (mm) 100 60

.é Method of machining Face milling Face milling

8 Coolant Dry Wet

Machine Vertical M/C, BT40 Vertical M/C, BT50
2 3
35 Tool life ga Tool life
£ £%
g% 200%! 852 300%!
£
o1 - ©
B0 o9
RS %-g AH3135, a tough §§1 Too life is increased
€5 grade, achieves FH . by 30% due to the
2= long tool life even =3 combination of ML
if welding occurs chipbreaker with

Competitor DOPENT ,, the surface of
workpiece material.

0 . sharp cutting edges
Competitor DOWENT and tough AH3135
grade.




Tungaloy Corporation (Head office) Tungaloy Scandinavia AB Tungaloy Cutting Tool
(Thailand) Co.,Ltd.

Tungaloy America, Inc. Tungaloy Rus, LLC
Tungaloy Singapore (Pte.), Ltd.
Tungaloy Canada Tungaloy Polska Sp. z 0.0.
Tungaloy Vietnam
Tungaloy de Mexico S.A. Tungaloy U.K. Ltd

Tungaloy India Pvt. Ltd.

Tungaloy do Brasil Comércio de

Ferramentas de Corte Ltda. Tungaloy Hungary Kft

Tungaloy Korea Co., Ltd

Tungaloy Germany GmbH
Tungaloy Turkey

Tungaloy Malaysia Sdn Bhd
Tungaloy France S.A.S.

Tungaloy Benelux b.v.

_ Tungaloy Australia Pty Ltd
Tungaloy Italia S.r.I.

Tungaloy Croatia

PT. Tungaloy Indonesia
Tungaloy Czech s.r.o.

Tungaloy Cutting Tool
(Shanghai) Co.,Ltd.

Tungaloy Ibérica S.L.

www.tungaloy.com To see this product in action visit:

Tungaloy Bt Tung-TV

facebook.com/tungaloyjapan
Member IMC Group twitter.com/tun ga | oylJapan Www_youtube_Com/tunga|oycorporation
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