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Excellent cutting performance
for long-overhang machining

and machining of high-performance materials
for die-casting molds!

ket MOLDINO
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“Have you given up on high-efficiency machining of
high-performance materials for die-casting molds?”
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Issues in the field
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Machining high-performance materials takes too long!
| want to improve productivity.
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Proposed solutions
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A combination of high efficiency machining for high-performance materials and extended tool life!

100~150m/min Ep o

YIEIERE Ve  cutting speed High efficiency
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\J Point Tool life 2.3 times that of conventional products
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Unique cutting edge profile ensures excellent chip formation even under high-speed conditions.
#HEI work material : DH31-S(45HRC)
tIEREZ LIFDZEDY | ITER Tool dia. :20mm

] % - tIHIEE cutting speed : Ve = 120m/min
Shax HEHa 1 g sp
CcZ EEED r-IJ:LJrL —HAHDDIEDE Feed rate - =0.8mm/t
YIAHE Depth of cut - @pxa@e=0.3x13mm
22 UE Overhang : OH=120mm (L/D=6)

Ability to use higher cutting speeds
has improved productivity!
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Roughing

] ZFLZ# TUN—KUE BAKE BEANIE | Applications
A&l IE538 BEANH 45~50HRC 50~60HRC
35~45HRC
Carbon steels ~ Stainless steels Pre-hardened steels Haldened s(eels Hardened s(eels
‘Alloy steels Tool steels RC

Hardened steels
35-45HRC
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Our current deep machining
methods don't provide the consistency
we need, so we've always used electrical

RIS CDORE

Issues in the field

discharge machining.

RERAOTER!

Proposed solutions

RVLRZLELTEUUTYISSLY

Resists chattering even with long overhangs!
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34% lower cutting resistance compared to conventional products
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Reliable machining is possible

even with an overhang of 120 mm
(L/D =6)!
.

TR2F

1000
750
500
250

0 AL
-250
-500
-750

-1000

—ZXb7H =— E5H

Feed force Main cutting force

EIEEHT (N)  Cutting force (N)

— ED7

Thrust force

#HEI* Work material : DH31-S(45HRC)

T B Tool dia. :20mm

YIEIIERE cutting speed : Ve = 150m/min
—HHDDIEDE Feed rate : =0.8mm/t

tiIAHE Depth of cut : @px8e=0.3X13mm
ZZHHUE Overhang : OH=120mm (L/D=6)

PIEIESES Cutting conditions - Dry BT Single-edge cutting
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Cutting performance

L/D=6\ VC1 ZOICBU%E%?I‘EHDUI (45H RC) 'C‘(Dﬁiﬁiﬂﬂﬁ Tool life curve for high-performance material (45 HRC) with L/D = 6 at Vc 120

’é‘ 0.4 ﬁE;EE' G z : : HEERG 39miniiT& ﬂ]'ﬁu%ﬁ: Cutting conditions
(u]u] PRy — | Conventional  after 39 minutes of use w
£ Conventional tool G 1E5Enu Y ! ﬁrk mateﬁr:lal # | DH31-S (45HRC)
x | i Conventional tool Y L T B8 ® = TR2F2020M
IS : Tool
Q5 ! 14V —hKEE | BPNW0O603ER-05
(0] | Insert model
&2 9 B & B | vo=120m/min
| utting spee
g BPNWOB03ER-05|  GE&Y43miniT#  1:%pozn@ | fz = 0.8mmit
_K o (J P4120) Conventional  after 43 minutes of use Feed per tooth
i : ' 81 24 # 2 | apxae=0.3X13mm
E : : Cutting depth
"D ! ! 3”8 H L E | 120mm
ﬁ : : verhang ' .
60 70 80 90 100 Ir—J0-. ?fn;ﬁﬂﬁﬂng
EHIBSR (min) TR2F 84min JITH#
Cuttlng time after 84 minutes of use

RLREHL CTHREMZRIR

Extended tool life even with long overhangs

L/D=6\ VC1 50':8'7%%%3&*3””1 (45H RC) E@%ﬁiﬂﬁ Tool life curve for high-performance material (45 HRC) with L/D = 6 at Vc 150

. 0.4 T T T T T i g HERRG 25miniiIT#E YIHISEE  cutting conditions

= : : : : BPNW0603ER'05 Conventional  after 25 minutes of use ?ﬁ ﬁu *a_ DH31 S (45HRC)

é 3 3 3 3 (J P41 20) Work material i

X 03 HE | | I 82 & % | TR2F2020M

= | | Tool

Q5 ! ! 1V —hEE | BPNWOG03ER-05
[} | I Insert model

'”Ei'; L : ! 1 B % E | vc=150m/min

H#He C X ;. Cutting speed

i © TR2F 70min JIT#  17HOOEDE | fz = 0.8mm/t

_|< o after 70 minutes of use Feed per tooth

IR 0.1 1 24 # 2 | apxae=0.3X13mm

}@ Cutting depth

R ® H L & | 120mm

%J 0 Overhang

YIRIBSE (min)
Cutting time

tHEREZ EIF ek THRFMh DORE LIRS

Long tool life and consistent damage pattern even at increased cutting speeds
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Air-blow

Single flute cutting

%ﬁ? (DﬁE Cutting edge features

BPNWO0603ER-05

EEEEM DN LISE U REIHRIC LD YIEEERZ R

Reduced cutting resistance thanks to smooth cutting edge specially designed for machining high-performance materials

77 Resultant force

ek

Conventional tool

TR2F
(BPNWOB03ER-05)
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tIHEI3EHT (N) Cutting force

ﬂ]'ﬁu%ﬁ: Cutting conditions

#® Bl 4 | DH31-S (45HRC)

Work material

I B & | ¢20mm

Tool diameter

t Hl & E | vc=150m/min

Cutting speed

1HLHbOEDE | fz = 0.8mm/t

Feed per tooth

] A # B2 | apxae=0.3X13mm

Cutting depth

g’& hl'lh' L & | OH=120mm (L/D=6)
verhang
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Numeric figure in a circle and Alphabetical character comes in a square{ ;.

p—
- 2
Fig.2 (P75 —hv i) Q8| &t -3
(Undercut type) g
LS .
E Torarin
47| mRI—K Em 0 <IE Size (o Bk | Emqoy—k | PELTEmEE)
Type Item code swck | N | DCX | DC LF LH LS |DCONMS| Shape |  Recommended insert retal oice ()
TR2F2016S-2 @ 2 16 7.6 | 100 30 70 16 | Fig.1 46,000
TR2F2017S-2 2 17 8.6 | 100 25 75 16 . 50,000
L TR2F2018S-2 @ 2 18 9.6 | 100 25 75 16 Fis.2 50,000
:f; TR2F2020S-3 ® 3 20 11.6 | 130 50 80 20 | Fig 50,000
= | TR2F2022S-3 ® 3 22 13.6 | 130 30 100 20 |Fig.2 57,000
L TR2F2025S-4 @ 4 25 16.6 | 140 60 80 25 62,000
§ TR2F2030S-4 e 4 30 21.6 | 150 70 80 32 | Fig 65,000
TR2F2032S-5 ® 5 32 23.6 | 150 70 80 32 68,500
TR2F2035S-5 ® 5 35 26.6 | 150 45 105 32 . 75,000
TR2F2040S-6 ® 6| 40 | 316 | 150 | 45 | 105 | 32 Fis.2 83,000
TR2F2016L-2 ® 2| 16 76| 150 | 50 | 100 | 16 | Fig.1 51,000
TR2F2016L15R-2 | @ | 2 16 7.6 | 150 25 125 15 . 51,000
TR2F2018L16R-2 | @ | 2 | 18 96 | 150 | 25 | 125 | 16 Fis2 54,000
TR2F2020L-3 ® 3| 20 | 116 | 160 | 80 80 20 | Fig. 54,000
TR2F2020L18R-3 | @ | 3 | 20 | 116 | 160 | 30 | 130 | 18 . 55,000
5 TR2F2022L20R-3 | @ | 3 | 22 | 136 | 160 | 30 | 130 | 20 Fis.2 58,000
7 |TR2F2025L-4 ® 4| 25 |16.6 | 180 | 100 | 80 25 | Fig. 64,000
§ TR2F2025L23R-4 | @ | 4 | 25 | 166 | 180 | 35 | 145 | 23 Fig.2 64,000
TR2F2028L25R-4 | @ | 4 | 28 | 196 | 180 | 35 | 145 | 25 72,000
TR2F2032L-5 ® 5| 32 | 236|200 | 120 | 80 32 | Fig. 72,000
TR2F2032L30R-5 @ | 5 | 32 | 236 | 200 | 40 | 160 | 30 72,000
TR2F2035L32R-5 (@ | 5 | 35 | 266 | 200 | 45 | 155 | 32 | Fig2 80,000
TR2F2040L-6 ® 6 40 31.6 | 220 45 175 32 92,000
BERGB Parts ISR clamp screw RS A/\— screw driver Sl?i;ﬁigi@gﬁ .
IR
Shape >
EFNY T e e
Cutter body Fastening torque | retail price (¥%) retail price (¥) retail price (¥)
TR2F20::: S/L/M/B | T08-2506A 11 1,100 104-T8 1,980 P-37 1,120

[FR] V5V TRUGERETY. BAREBICIDRERFZLLETOTROORIRESENHRLET,

[Note] The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.

OF : IZXEEBERBTY. @: Stocked items.



:E=J:l-5_947 Modular type TR2F20 ;\:IZEACr:filjéLislji:lfﬁ::i?::fzghabeﬂcalcharactercumesinasquare i
LF DRVS (YR ERIE)
l: - )
o — o SUREREN @)
W- - T
meEa—k  |em T B B G wRy—f | RO E)
Ll Stock | fues | DCX | DC | LF | L7 | L2 |DCONMS|DHUB|THSZMS | DRVS| Recommended insert Retail Price (¥)
TR2F2016M-2 (@ | 2 | 16 | 76| 25 | 55 | 17 | 85 | 128 | M8 | 10 46,000
TR2F2017M-2 (@ | 2 | 17 | 86| 25 | 55 | 17 | 85 | 128 | M8 | 10 47,500
TR2F2018M-2 (@ | 2 | 18 | 96| 25 | 55 | 17 | 85 | 128 | M8 | 10 47,500
TR2F2020M-3 | @ | 3 | 20 [11.6| 30 | 55 | 19 | 105 |17.8 | M10| 15 47,500
TR2F2021M-3 | @ | 3 | 21 | 126| 30 | 55 | 19 [ 105 |17.8 | M10 | 15 57,000
TR2F2022M-3 | @ | 3 | 22 | 136 | 30 | 55 | 19 [105|17.8 | M10 | 15 57,000
TR2F2025M-4 | @ | 4 | 25 | 16.6| 35 | 55 | 22 |[125|20.8 | M12 | 17 57,000
TR2F2026M-4 | @ | 4 | 26 [17.6| 35 | 55 | 22 | 125 |20.8 | M12| 17 59,000
TR2F2028M-4 | @ | 4 | 28 [19.6| 35 | 55 | 22 | 125 |20.8 | M12| 17 59,000
TR2F2030M-4 | @ | 4 | 30 [216| 40 | 6 | 23 | 17 | 288 | M16| 22 57,000
TR2F2032M-5 |@ | 5 | 32 [236| 40 | 6 | 23 | 17 | 288 | M16| 22 59,000
TR2F2033M-5 | @ | 5 | 33 |246| 40 | 6 | 23 | 17 |28.8 | M16| 22 65,000
TR2F2035M-5 |@ | 5 | 35 [26.6| 40 | 6 | 23 | 17 | 288 | M16| 22 65,000
TR2F2040M-6 | @ | 6 | 40 | 31.6| 40 | 6 | 23 | 17 |28.8 | M16 | 22 75,000
TR2F2042M-6 | @ | 6 | 42 [ 336| 40 | 6 | 23 | 17 | 288 |M16| 22 75,000

(8] EYa15—IIWRUERY v, EA7—/\OIIEKHE] [EY15—RkUSB(CY

) —R i EDHEBEIEERUEVTL S

[Note] Do not apply lubricants such as grease,etc. to the "contact faces" and "modular screws" of the "modular mill","dedicated shanks" and "dedicated arbor".

wewe TR2ZF2000BL =

CHIBP BEXFHAVET,
Numeric figure in a circle : and Alphabetical character comes in a square {} .

DHUB
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DX V\jith ai/r\hole
547 | @mmI—K |um A ™ 7 Size (mm) wRqy— | BLIEEEED
Type ltem code Stock | iies| DCX | DC |DHUB| LF |CBDP|KWW| b |DCONMS|DCCB| Recommendedinsert | ciShrRi,
ME(U7947 | TR2F20508-7 | @ | 7 | 50 |41.6| 47 | 50 | 19 | 84| 5 22225 17 90,000
TR2F2040BM-6 | @ | 6 | 40 |31.6| 32 | 40 | 19 | 84| 56 |16 | 135 85,000
W;f; TR2F2042BM-6 | @ | 6 | 42 |336| 32 | 40 | 19 | 84| 56 (16 | 135 85,000
iemeldancter | TR2F2050BM-7 | @ | 7 | 50 |41.6| 47 | 50 | 20 |10.4| 6.3 [22 |17 95,000
TR2F2052BM-7 | @ | 7 | 52 |436| 47 | 50 | 20 |10.4| 6.3 |22 |17 95,000

[Z=]

7—I\ARUIFIELEEA.

[Note] Arbor screw is not included.

O IZEFERBTYI. @: Stocked items.
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Standard machining cutting edge profile Cutting edge with breaker Cutting edge for high-performance materials

Fig.1 Fig.2 Fig.3
i) Carbon steels [ | [ |
M —ARUIE - SRR
M SUS % SUS, etc. . General cutting, First recomme::ation
FC - FCD cCast irons H ™ [ : —RREIHEI - SRR
General cutting, Second recommendation
STEEH Hardened steels [ ] il
’ AJd—F45 GXI=74VJ =+ q
mRI—R BE et Somtns | TESzem | x| meoemm)
Iltem code Tog?;%gce Shape | Suggested Retail Price (¥)
JP4105 | JP4120 | JM4160 | GX2140 w1 S
BPNWO0603TR-05 N & N [ J o o o Fig.1 1,390
3.18
BPMTO0603TR-05 M & m ([ J o o 6.35 Fig.2 1,390
BPNWO0603ER-05 N #& N o [ 3.05 Fig.3 1,390
[F8] GX I—F1VIFBBERY v F VY —[CRIZLFBADTTERLIEEL,
[Note] Please note that the GX Coating do not cause a reaction in conductive touch sensors.
s
BRI R RAIEYY T
Grade map for work materials
HRBIMTERE Work Hardness HREIAATERE Work Hardness HHIATERE Work Hardness HHHIAATERE Work Hardness
{EL) Low High =L\ [RE{ANI DA {EL) Low High L) JR:RANEY High &L\
S ’ ‘
=
i
= JM4160 JM4160 JM4160
0|~ J
JP4120
i GX2140 JP4105 JP4120 JP4120 JP4120
=
E
il | \_ Z \_ \
—IEEAE | REE- A2 REN-A28 BANE  BANG A NANSEIE ZF VL AERHE Sk
(200HBLLF) | (30HRCLLTF) | (30~45HRC) | (45~50HRC) : (50~60HRC) | =téaEr#l SuUS FC,FCD
Mild steels Carbon steels, Alloy steels; Carbon steels Hardened steels | Hardened steels High-performance materials Stainless steel materials Cast irons
(200HB or less) (30HRC or less) 1 Alloy steels Pre-Harden steels ! for die-casting molds
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Special Shanks for Modular Mills

LF

I #BIE/v>/2 carbide Shank ) = s ——r

¢ = — g g = 2

§E7 =3 ”nl g §Iﬂ| E{ % %

a THSZWS a o THSZWS a

B%4 7 Btype CH4 7 Ctype
HEI—R e X % Sizemm) o107 | mEpve |T7-TER| BEIGEEE )

ltem code Stock|pconws| THszws | LF LB1 LS BD1 |DCONMS| D71 | ™ | cuertedy il eaioreem
ASC16-8.5-95-30Z | ® 95 | 30 | 65 52,910
ASC16-8.5-120-552 | @ 120 | 55 | 65 616+ 57,820
ASC16-8.5-140-75Z | @ | 85 | M8 | 140 | 75 | 65 | 145 | 16 | 155 | B | ¢17 O 61,560
ASC16-8.5-160-95Z | ® 160 | 95 | 65 #18 64,790
ASC16-8.5-160-30Z | @ 160 | 30 | 130 64.790
ASC20-10.5-120-50Z | @ 120 | 50 | 70 220- 62,460
ASC20-10.5-170-90Z | ® 170 | 90 | 80 69,950
ASC20-10.5-220-120Z| @ | 9 | M0 555420 [ 100 | '85 | 20 | 195 | B gg; O I 76.920
ASC20-10.5-270-150Z | @ 270 | 150 | 120 97,560
ASC20-10.5-220-50Z | @ 220 170 $20° 76,920
ASC20-105.270.50 | @ 105 | M10 |50~ 50 50— 185 | 20 | 195 | B | 431 O 97260
ASC25-12.5-145-65 | @ 145 | 65 | 80 025 71,490
ASC25-12.56-215-115 | @ 215 | 115 | 100 83,750
ASC25-12.5-265-145 | @ | 22 | M2 555145 [ 120 | 23 A 322 © [~ 97.560
ASC25-12.5-315-195 | @ 315 | 195 | 120 125,810
ASC25-12.5-265-65 | @ 265 200 3257 97,560
ASC25-12.5-31565 | @ | 122 | M12 395 65 55, 23 % | — | C| e | O 95810
ASC32-17-160-80 ) 160 | 80 | 80 307 108,400
ASC32-17-210-110 | @ 210 | 110 | 100 $32* 109,690
ASC32-17-260-140 | ® | 17 M16 | 260 | 140 | 120 | 28 32 — | c| 43 O [ 130,330
ASC32-17-310-190 | @ 310 | 190 | 120 (610 176,790
ASC32-17-360-240 | @ 360 | 240 | 120 {642 223,230
ASC32-17-260-80 0) 260 180 930~ 632~ 130,330
ASC32-17-310-80 e 17 M16 | 310 | 80 | 230 | 28 32 — | ¢ [¢33.¢3 | O [ 176,790
ASC32-17-360-80 o 360 280 (940). (¢42) 223,230

I JU—Xxvy gﬁﬁﬁy‘\"yg Free-neck carbide shank

LF

— THZERICEFRELULENHAETED

Adjustable overhang length eliminates interference concerns.

LB1

LS

g = [%2]
F—I\5 A 7 Tapered type BT HER e e - g
8 THSZWS Q
= 2 3 i Size (mm) : I7—TVEE | #8/\5ElEMEm)
ﬁ :I_I‘ £E J@ﬁaj]\yg / \Hiv | =TT
fem code sck | DCONWS | THSZWS| LF | LB1 | LS | BD1 |DCONMS| (FIREEREE | cutterbody | W | [ SUSEESEts )
ASC20T-8.5-250-1202-09 | ® | $8.5 | M8 | 250 | 120 | 130 | 145 | ¢20 | O-9LLE 016 234,000
ASC20T-8.5-250-752-14 | ® | 85 | M8 | 250 | 75 | 175 | 145 | ¢20 | 1.4'LLE ®17 o 234,000
ASC25T-8.5-250-802-29 | @ | ¢85 | M8 | 250 | 80 | 170 | 14.5 | ¢25 | 2.9°LLL ¢18 301,000
ASC25T-10.5-300-1502-09 | ® | $10.5| M10 | 300 | 150 | 150 | 185 | ¢25 | O-9LLE 620 349,000
ASC25T-10.5-300-952-14 | @ |$10.5| M10 | 300 | 95 | 205 | 185 | ¢25 | 1.4°LLE 621 o 349,000
ASC32T-10.5-300-1052-29 | @ | $10.5| M10 | 300 | 105 | 195 | 185 | ¢32 | 29°AE | @22 482,000
LF
£ N g
AL —BHA 7 straight type §]; e - §
e THSZWS e
—— - ~F 3% Size (mm) BEAYY I7—7EE| &L )
fem code stock | DCONWS | THSZWS LF | DCONMS Cutter body e | Ren ety
ASC15-8.5-210-0Z ® | ¢85 M8 210 615 $16. $17. 618 99,500
ASC16-8.5-130-0Z ® | ¢85 M8 130 ¢ 91,000
ASC16-8.5-210-0Z ® | ¢85 M8 210 ¢16 ¢16°. ¢17. 618 125,000
ASC18-10.5-240-0Z ® | ¢105 | M10 240 618 $20. $21. $22 158,000
ASC20-10.5-150-0Z ® | ¢105 | M10 150 o 119,000
ASC20-10.5-250-0Z ® | 9105 M10 250 $20 $20%, 921, ¢22 175,000
ASC23-12.5-300-0Z ® | ¢125 | M2 300 623 $25. $26. $28 275,000
ASC25-12.5-175-0Z ® | ¢125 | M2 175 o 177,500
ASC25-12.5-300-0Z ® 4125 | mi2 300 ¢25 ¢25". 626, $28 309,500

[EE] OMROZ—VUVIF v, RIEHRIVI—ICTERTEEF T, @<940><¢p42>TiElF. BREHURS 200 A TZERICTSHERALEE L,
@FRA7—/\(HSK-AB3). > v U514 THEEREBELCVE T, OXTRAOVIRDBI vV IRIDINEVED., VvV IBEDFEHENELFT,

[ Note] @ Commercial milling chucks or shrink-fit holders can be used. (@ Under normal conditions, the ¢ 40 and ¢ 42 dimensions should be used with overhang lengths up to 200 mm.
(® Dedicated arbor (HSK-A63) and steel shank types are also standard stock items.
@ For %, since the cutter diameter is smaller than the shank diameter, interference occurs at the shank.

O IZEREBERTY, @: Stocked It

ems.
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Recommended Cutting Conditions (High-performance materials)

b Rﬁf’gﬂﬁd I?ﬁ (BCX @16(24H) (2 Flutes) ®20(318H) (3 Flutes) ®25(418H) 4 Flutes)
plcRmeteriel inserts grade %ﬂf <3DCX |3~ 5DCX|5 ~7DCX| >7DCX | <3DCX |3 ~ 5DCX|5 ~7DCX | >7DCX | <3DCX |3 ~ 5DCX|5 ~7DCX | >7DCX
n(min) | 3580 | 3580 | 2790 | 1990 | 2860 | 2860 | 2230 | 1590 | 2290 | 2290 | 1780 | 1270
Ve(m/min) | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100
BPNWOBOSTR-05 |\ (mm/min) | 7160 | 5730 | 4460 | 2390 | 8590 | 6880 | 5350 | 2860 | 9170 | 7330 | 5700 | 3060
W | e e o5 ™) | 1.0 | 08 | 08 | 06 | 10 | 08 | 08 | 06 | 10 | 08 | 08 | 06
M4160)  |2e(mm) 05 | 05 | 04 | 03 | 05 | 05 | 04 | 03 | 05 | 05 | 04 | 03
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
a(ems/min) | 36 29 18 7 60 | 48 | 30 12 87 | 70 43 17
N n(min) | 2390 | 2390 | 1990 | 1590 | 1910 | 1910 | 1750 | 1590 | 1530 | 1530 | 1400 | 1270
e ) Ve(m/min) | 120 | 120 | 100 | 80 | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100
(42~ 48HRC)| BPNWOBO0SER-05 |,/ /i) | 3820 | 2860 | 2390 | 950 | 4580 | 3440 | 3150 | 1430 | 4890 | 3670 | 3360 | 1530
DAC-. | BPNvoRoaER.0s ™™D | 08 | 06 | 06 | 03 | 08 | 06 | 06 | 03 | 08 | 06 | 06 | 03
DAC-MAGIC, M4160)  |2e(mm) 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02
DHA-WORLD, ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
siiet Qeme/min) | 11 9 7 2 19 14 13 4 28 21 19 6
F— n(min) | 2390 | 2390 | 1990 | 1590 | 1910 | 1910 | 1750 | 1590 | 1530 | 1530 | 1400 | 1270
) Ve(m/min) | 120 | 120 | 100 | 80 | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100
(42~ 48HRC)| BPNWOB03ER-05 ||/ /min) | 2860 | 2390 | 1990 | 950 | 3440 | 2860 | 2630 | 1430 | 3670 | 3060 | 2800 | 1530
DH31-S. | Bpriosoaer.0 ™™ | 06 | 05 | 05 | 03 | 06 | 05 | 05 | 03 | 06 | 05 | 05 | 03
DH31-EX, M4160)  |2e(mm) 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02
DIEVAR, ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
e Qems/min) | 9 7 6 2 14 12 1 4 21 17 16 6
n(minv) |700~ 800|700~ 800700 ~ 800|700~ 800|560~ 640|560 ~ 640|560 ~ 640| 560 ~ 640|450 ~ 510|450 ~ 510] 450 ~ 510|450 ~ 510
1B ANSEG Ve(m/min) |35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40
(Zazrdi"eif{ﬁ'fq @é ) BPNggi?g;*'“ Vi(mm/min) | ~ 800 | ~ 640 | ~ 640 | ~ 480 | ~ 960 | ~ 760 | ~ 760 | ~ 580 |~1020| ~ 820 | ~ 820 | ~ 610
BPNWOG0STR.05 [Zm™/) | ~05 | ~04 | ~04|~03|~05 ~04|~04|~03|~05|~04|~04|~03
DH31, (UMa160)  |@ptmm) | ~03[~03[~03|~02|~03|~03|~03|~02|~03[~03|~03]|~02
etc. ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
aems/min) | ~2 | ~2 | ~2 | ~1 | ~4 | ~3 | ~3 | ~2 | ~6 | ~5 | ~5 | ~2
il 2'_ Rtﬁcfign%d I‘%ﬁ: dli:gpx @32(5#H) (5 Flutes) ®40(6H8F) (6 Flutes) ®50(7#F) (7 Flutes)
pCEieric inserts grade %ﬂ;’% <3DCX |3~ 5DCX|5~7DCX| >7DCX | <3DCX |3~ 5DCX|5 ~7DCX| >7DCX | <3DCX |3~ 5DCX|5 ~7DCX| >7DCX
A (min<) 1790 | 1790 | 1390 | 990 | 1430 | 1430 | 1110 | 800 | 1150 | 1150 | 890 | 640
Ve(m/min) | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100
BPNWOBOSTR-05 \(m/min) | 8950 | 7160 | 5570 | 2980 | 8590 | 6880 | 5350 | 2860 | 8020 | 6420 | 4990 | 2670
W o5 MM/t | 10 | 08 | 08 | 06 | 10 | 08 | 08 | 06 | 1.0 | 08 | 08 | 06
UMat60y  |@emm) 05 | 05 | 04 | 03 | 05 | 05 | 04 | 03 | 05 | 05 | 04 | 03
ae(mm) 22 22 22 22 28 28 | 28 | 28 30 | 30 30 | 30
Q(ems/min) | 98 79 | 49 20 | 120 | 96 | 60 | 24 | 120 | 96 60 | 24
—— A (min7) 1190 | 1190 | 1090 | 990 | 950 | 950 | 880 | 800 | 760 | 760 | 700 | 640
Hardened steels O Ve(m/min) | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100
(42~ 48HRC)| BPNWOB03ER-05 |/ /min) | 4770 | 3580 | 3280 | 1490 | 4580 | 3440 | 3150 | 1430 | 4280 | 3210 | 2940 | 1340
DAC-. | BPNWoSOatR 05 ™™/ | 08 | 06 | 06 | 03 | 08 | 06 | 06 | 03 | 08 | 06 | 06 | 03
DAC-MAGIC, (UMa160)  |ap(mm) 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02
DHA-WORLD, ae(mm) 22 22 22 22 28 28 | 28 | 28 30 | 30 30 | 30
etc. Qemomin) | 31 | 24 | 22 7 38 | 29 | 26 8 39 | 29 | 26 8
EANED A (min7) 1190 | 1190 | 1090 | 990 | 950 | 950 | 880 | 800 | 760 | 760 | 700 | 640
Hardened stecls ® Ve(m/min) | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100 | 120 | 120 | 110 | 100
(42~ 48HRC)| BPNWOB03ER-05 |/ /min) | 3580 | 2980 | 2740 | 1490 | 3440 | 2860 | 2630 | 1430 | 3210 | 2670 | 2450 | 1340
DH31-S. | BPNWosoaeR.05 ™™/ | 06 | 05 | 05 | 03 | 06 | 05 | 05 | 03 | 06 | 05 | 05 | 03
DH31-EX, UMat60y  |apmm) 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02 | 03 | 03 | 03 | 02
DIEVAR, ae(mm) 22 22 22 22 28 28 | 28 | 28 30 | 30 30 | 30
etc. Qcms/min) | 24 20 18 7 29 24 22 8 29 24 22 8
n(minv)  |350~ 400|350~ 400] 350 ~ 400|350 ~ 400| 280 ~ 320280 ~ 320 280 ~ 320| 280 ~ 320|230 ~ 260 230 ~ 260| 230 ~ 260230 ~ 260
YL © Ve(m/min) |35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40(35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40|35 ~ 40
Hardened steels @ | BPNWOBOSTR-05 [/ 1 /min) [~1000] ~ 800 | ~ 800 | ~ 600 | ~ 960 | ~ 760 | ~ 760 | ~ 570 | ~ 890 | ~ 710 | ~ 710 | ~ 540
(42~ 48HRC) (JP4120)
BPNWOG0STR.05 [Zm™/) | ~05 | ~04 | ~04|~03|~05 ] ~04|~04|~03|~05|~04|~04|~03
DH31, (UMa160) |apmm) | ~03|~08]~03~02|~038[~03[~03|~02[~03]~03]|~03]~02
etc. ae(mm) 22 22 22 22 28 28 | 28 | 28 30 | 30 30 | 30
aems/min)| ~7 | ~5 | ~5 | ~3 | ~8 | ~6 | ~6 | ~3 | ~8 | ~6 | ~6 | ~3

% 3D EDEELHLDOREIZDNTIEP.13%8%E % For conditions involving overhangs of 3D or greater, refer to page 13.

XERALEOERICDVLTRPIOEZER T,

% For usage precautions, refer to [Note] on page 11.
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Recommended Cutting Conditions

— ﬁié T2 DeX ®16(2475) (2 Flutes) ®20(3#) (3 Fiutes) ®25(4445) (4 Fiutes)
Porkemeteril | Recarmended %’E,}f <3DCX |3~ 5DCX|5~7DCX| >7DCX | <3DCX |3~ 5DCX|5~7DCX| >7DCX | <3DCX |3~ 5DCX|5~7DCX | >7DCX
n (min-) 3580 | 3580 | 2790 | 1990 | 3370 | 3370 | 2620 | 1870 | 2290 | 2290 | 1780 | 1270
» Ve(m/min) [ 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100
gg’% x2140 |/fmmimin) | 7160 | 5730 | 4460 | 2390 | 10110 | 8090 | 6290 | 3370 | 9170 | 7330 | 5700 | 3060
G fz(mm/t) 1 0.8 0.8 0.6 1 0.8 0.8 0.6 1 0.8 0.8 0.6
Moysess | JM4160 ap(mm) 0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3
<30HRC
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Q(cm/min) | 36 29 18 7 71 57 35 14 87 70 43 17
n (min-) 2980 | 2980 | 2390 | 1790 | 2810 | 2810 | 2250 | 1690 | 1910 | 1910 | 1530 | 1150
&5 Ve(m/min) [ 150 | 150 | 120 90 150 | 150 | 120 90 150 | 150 | 120 90
IE4 Vi(mm/min) | 3580 | 3580 | 2010 | 1070 | 5060 | 5060 | 2830 | 1520 | 4580 | 4580 | 2570 | 1380
o eeee | ypa120 |fz(mm/ty | 06 | 06 | 04 | 03 | 06 | 06 | 0.4 0.3 06 | 06 | 04 | 03
30 ~ ap(mm) 0.5 0.5 0.4 0.3 05 0.5 0.4 0.3 0.5 0.5 0.4 0.3
40HRC ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Qeme/min) | 18 18 8 3 35 35 16 6 44 44 20 8
n (min-) 1990 | 1990 | 1590 | 1190 | 1870 | 1870 | 1500 | 1120 | 1270 | 1270 | 1020 | 760
FUN—RSE Ve(m/min) [ 100 | 100 80 60 100 | 100 80 60 100 | 100 80 60
SEai] Vimm/min) | 1990 | 1590 | 1270 | 720 | 2810 | 2250 | 1800 | 1010 | 2550 | 2040 | 1630 | 920
T oy sy | JP4120 [fz(mm/t) | 05 | 04 | 04 | 03 | 05 | 04 | 04 0.3 05 | 04 | 04 | 03
40 ~ ap(mm) 0.4 0.4 0.3 0.3 0.4 0.4 03 0.3 0.4 0.4 0.3 0.3
50HRC ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Qems/min) | 8 6 4 2 16 13 8 4 19 16 9 5
n (min-) 1990 | 1990 | 1590 | 1190 | 1870 | 1870 | 1500 | 1120 | 1270 | 1270 | 1020 | 760
Ve(m/min) [ 100 | 100 80 60 100 | 100 80 60 100 | 100 80 60
27U Vi(mm/min) | 2390 | 2390 | 1270 | 720 | 3370 | 3370 | 1800 | 1010 | 3060 | 3060 | 1630 | 920
Stainless steets | JM4160 [fz(mm/t) | 0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3
SUS ap(mm) 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Q(cms3/min) 10 10 4 2 19 19 8 4 23 23 9 5
n (min-) 3580 | 3580 | 2790 | 1990 | 3370 | 3370 | 2620 | 1870 | 2290 | 2290 | 1780 | 1270
Ve(m/min) [ 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100 | 180 | 180 | 140 | 100
C%tﬁk Vi(mm/min) | 8590 | 6880 | 5350 | 2860 | 12130 | 9710 | 7550 | 4040 | 11000 | 8800 | 6840 | 3670
o JP4120 [fz(mm/t) 1.2 1 1 0.7 1.2 1 1 0.7 1.2 1 1 0.7
FCD ap(mm) 0.5 0.5 0.4 0.3 05 0.5 0.4 0.3 0.5 0.5 0.4 0.3
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Q(cm/min) | 43 34 21 9 85 68 42 17 105 84 52 21
n (min-) 1590 | 1590 | 1390 | 1190 | 1500 | 1500 | 1310 | 1120 | 1020 | 1020 | 890 | 760
Ve(m/min) | 80 80 70 60 80 80 70 60 80 80 70 60
BEANE Vi(mm/min) [ 1270 | 1020 | 890 | 570 | 1800 | 1440 | 1260 | 810 | 1630 | 1300 | 1140 | 730
Tee j:ﬂgg fzmm/t) | 0.4 | 032 | 032 | 024 | 04 | 032 | 032 | 024 | 04 | 032 | 032 | 0.24
55HRC ap(mm) 0.3 03 | 021 | 015 | 03 03 | 021 | 015 | 0.3 03 | 021 | 015
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Qems/min) | 4 3 2 1 8 6 4 2 9 7 5 2
n (min-) 1190 | 1190 | 1190 | 1190 | 1120 | 1120 | 1120 | 1120 | 760 | 760 | 760 | 760
Ve(m/min) | 60 60 60 60 60 60 60 60 60 60 60 60
AN V(mm/min) | 720 570 570 430 | 1010 | 810 810 610 920 730 730 550
S jl':ﬂgg famm/t) | 03 | 024 | 024 | 018 | 03 | 024 | 024 | 018 | 03 | 024 | 024 | 0.8
62HRC ap(mm) 0.3 03 | 021 | 015 | 03 03 | 021 | 015 | 0.3 03 | 021 | 015
ae(mm) 10 10 10 10 14 14 14 14 19 19 19 19
Q(cms3/min) 2 2 1 1 4 3 2 1 5 4 3 2

[(FE] OFXRBEIHIRHEOERETRTHDTY, #HEIEPY—U>I, INIYORECEDETRELTILE W,
5, BUHIZEREDS. FERBZNSEVHAHEBOMNTIEE T, 10<TFOMMFAHFPEEDIREINFLEL., NS IWVICEDBEDBDEFTOTTRESEICHBLTIREEW,
- BEH. T—JIEDE% 50 ~70% F1F3.
- VBAHRE ap & 50 ~70% F1F B,
- tiA 8 ae & 50 ~70% TF 3.
@ GXIA—FAVJFBBERY v F VY —ICRIGLFBADTTEBI T,
® [JP4105] FEEEREAMET. EMICTBELIEA.
@BEAN (50~60HRC) [, MHEPTERETHUECIOTHEIMNAELELDBENHDFT, MITRKRCEDE T, T—JILIXDEBEYHAHFRE ap ZRELTILEL,
®&BfiFEtIEl. REHUDRWBERUTENEIHICIE [IM4160] ZH#HELFT,
OO L FMFHAHC KD TEBIBREIEDESH., BFLTF7—TO—FICKDUDKFREZTOTREE L,
OHBUIEID<FIF, REUIEEEZIGESE. KESHBVEBICASTEBEIEZBNDHDFEIODT, CHERICELTREZORABICREA/N—ZRTT. REXHREDR
EEZEBERAL. REVRECHEEINDILZBBLHBLET.
@A VY —bDIFRIEDHITITV. BEDFERICKDBIBEHLELTIEE,
OBERICHABRENEODYID L THHE Q #RUEI.  Q(cm®min)=ap(mm) X ae(mm) X Vf(mm/min) /1000



®32(5#H) (5 Flutes)

@40(648H) (6 Flutes)

@50(7#F) (7 Flutes)

Wl
<3DCX e Lo >7DCX | <3DCX e Lo >7DCX | <3DCX e e >7DCX Work material
1790 1790 1390 990 1430 1430 1110 800 1150 1150 890 640
180 180 140 100 180 180 140 100 180 180 140 100 »
8950 7160 | 5570 | 2980 | 8590 6880 | 5350 | 2860 8020 6420 | 4990 | 2670 gi%

1 0.8 0.8 0.6 1 0.8 0.8 0.6 1 0.8 0.8 0.6 caton el
0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 e
22 22 22 22 28 28 28 28 30 30 30 30
08 79 49 20 120 96 60 24 120 96 60 24

1490 1490 1190 900 1190 1190 950 720 950 950 760 570
150 150 120 90 150 150 120 90 150 150 120 90 a5
4480 4480 | 2510 1340 4300 4300 | 2410 1290 4010 4010 | 2250 1200 TE4H
0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3 Hoy siecs
0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 30 ~
22 22 22 22 28 28 28 28 30 30 30 30 40HRC
49 49 22 9 60 60 27 1 60 60 27 1
990 990 800 600 800 800 640 480 640 640 510 380
100 100 80 60 100 100 80 60 100 100 80 60 | TU)\—RV4E
2490 1990 1590 900 2390 1910 1530 860 2230 1780 1430 800 &%
0.5 0.4 0.4 0.3 0.5 0.4 0.4 0.3 0.5 0.4 0.4 03 | M aeren
0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 40 ~
22 22 22 22 28 28 28 28 30 30 30 30 S50HRC
22 18 10 6 27 21 13 7 27 21 13 7
990 990 800 600 800 800 640 480 640 640 510 380
100 100 80 60 100 100 80 60 100 100 80 60
2980 2980 1590 900 2860 2860 1530 860 2670 2670 1430 800 | 27vL2%
0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3 0.6 0.6 0.4 0.3 Stainless steels
0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 SUS
22 22 22 22 28 28 28 28 30 30 30 30
26 26 10 6 32 32 13 7 32 32 13 7
1790 1790 1390 990 1430 1430 1110 800 1150 1150 890 640
180 180 140 100 180 180 140 100 180 180 140 100
10740 | 8590 | 6680 | 3580 | 10310 | 8250 | 6420 | 3440 9630 7700 | 5990 | 3210 C%Efﬁ%
1.2 1 1 0.7 1.2 1 1 0.7 1.2 1 1 0.7 o
0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 0.5 0.5 0.4 0.3 FCD
22 22 22 22 28 28 28 28 30 30 30 30
118 94 59 24 144 116 72 29 144 116 72 29
800 800 700 600 640 640 560 480 510 510 450 380
80 80 70 60 80 80 70 60 80 80 70 60
1590 1270 1110 720 1530 1220 1070 690 1430 1140 1000 640 BEANH
0.4 0.32 0.32 0.24 0.4 0.32 0.32 0.24 0.4 0.32 0.32 024 | "ENTE
0.3 0.3 0.21 0.15 0.3 0.3 0.21 0.15 0.3 0.3 0.21 0.15 55HRC
22 22 22 22 28 28 28 28 30 30 30 30
10 8 5 2 13 10 6 3 13 10 6 3
600 600 600 600 480 480 480 480 380 380 380 380
60 60 60 60 60 60 60 60 60 60 60 60
900 720 720 540 860 690 690 520 800 640 640 480 BEANE
0.3 0.24 0.24 0.18 0.3 0.24 0.24 0.18 0.3 0.24 0.24 018 | MEE
0.3 0.3 0.21 0.15 0.3 0.3 0.21 0.15 0.3 0.3 0.21 0.15 62HRC
22 22 22 22 28 28 28 28 30 30 30 30
6 5 3 2 7 6 4 2 7 6 4 2

[Note] (D This table provides general guidelines for cutting conditions; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.

In particular, when performing shoulder milling in combination with slotting or machining of cutting widths close to slots, etc., chattering vibrations may occur, which can lead

to trouble. Therefore, please consider the following when adjusting the conditions;

- Reduce rotation speed and table feed rate by 50 to 70%

+ Reduce cutting depth ap by 50 to 70%

+ Reduce cutting width de by 50 to 70%
@ Please note that the GX Coating do not cause a reaction in conductive touch sensors.
(® JP4105 is for the high-hardness steels. It is not suitable for Non-heat-treated steel material.

@ The machinability of hardened steels (50 - 60HRC) can vary significantly depending on the particular steel type and tool overhang. Adjust the table feed rate and cutting depth ap to suit machining conditions.
(® For strongly interrupted cutting, when unsupported length is long, or for wet cutting, JM4160 is recommended.
(® To prevent tool damage due to chip clogging, always use a chip removal method such as an air blower, etc.

(@ Since there is a danger of the removed chips flying out and causing injury to workers, fire, or damage to eyes, during use be sure to cover the work area with a safety cover and

have workers wear protective equipment such as glasses, etc. to make the work area safe.
(® Perform insert replacement at an early stage to prevent chipping due to excessive use.
@ The following equation can be used to determine the metal removal rate per unit time Q; Q(cm®/min)=ap(mm)x@e(mm)xVf(mm/min) /1000
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/.
Precautions for use

o %*ﬂﬁﬁqﬁ t’\') 73"’7(& Maximum ramp angle and helical hole diameter

@ LI TYNIDEVCHDIFERIABREENREEFFIRENTITH. FRICRIKL S ICHEFRTIHEINPANUDILIHEIICT,
TIDFELTHI AL I MMIREDAHIN IO EIFET I,

Since the cutting flute do not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below, cutting
by direct milling without a pilot hole is possible for ramping and helical milling.

@/\U JLTV4Z Helical hole diameter.
/ |
| tEme | s

U Aunm
Ramp angle 8 Ramping T Helical milling
© {AFUIHI - NUAITIHIDES. T—IIiXbEHMTELIRISED 50% BEEEL TS,

For ramping and helical cutting, please set the “Vf” to around 50% of recommended cutting condition.

TE#®& (DCX) Tool dia.(mm) ®16 017 018 20 @21 922 925 ¢ 26
BAXIERE (9) o ° ° o o o ° °
] ] ¢ 35 35 3 2.5 25 2 2
RemPing | yesmsareqe 20 1
Recommendation
PR | T e | 22~30 | 24~32 | 26~34 | 30~38 | 32~40 | 34~42 | 40~ 48 | 42~ 50
TE#& (bcX) Tool dia.(mm) ¢ 28 ¢ 32 ¢ 33 ¢ 35 ¢ 40 ¢ 42 ¢ 50 52
RAIERAE (9) o ° ° ° ° ° ° °
ESIIE ?/Iiaximum ramp angle 8 2 2 2 2 1.5 1.5 1 1
Ramping e
W . .
Reconn?mendation 1 0.5
(IR | T e | 46~ 54 | 54~62 | 56~ 64 | 60~ 68 | 70~78 | 74~ 82 | 90~ 98 | 94~ 102
[EE]OERAOE LESEEZBIBEVKLIICEELTCTEV, HEREBEUT COFERZEHREVNCLET,
@QNEN LEHEEUANDBEIFTNZREIFTMIUVLTTEL,.

@I7—JO— (EYF—RI—) L&D, IDKFREZETHTV., EELIRBDBEVCEZRREDOL. NI T EEBEDVELETD,
[Note] @ The ramp angle & should be set within the ranges listed above. Do not exceed the recommended value.

@ For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.

® Itis recommended that the tool be used while performing sufficient chip removal and checking that there are no abnormal vibrations.

(o] 7°|:| 75 E V7 R t%*ﬂ]ﬂ&}?ﬁé Programming R and maximum cutting depth

® TEDOXRZESZE(C. CAM LOTERRZEZERLTCLIEE,

Please define the tool shape in the CAM as indicated in the following table:
JOJS=VJR HIbZLE BLIAHE
Programming R (mm) Remains (mm) Over cut (mm)
R3.0 0.219 0.365
R2.5 0.298 0.152 ?‘? =
<
R2.0 0.377 0 %;ﬁ
0
R1.5 0.457 0 o
R1.0 0.536 0
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Field data

sz, 1;%%%*{& Machine - BT5O
wfu{j;ﬁ BIAE Work material : DH31-S (45HRC)
conditions ve=120m/min fz=0.8mm/t

HBIE/ 7>/ U {E A uses carbide shank

Ivge%g H:ll l/ OH (\.:tﬂ ") i&%” BE% Tool overhang (OH) and cutting depth limit

| | BPNWOB03ER-05(16-2NT)

| | BPNW0B03TR-05 (¢16-2NT) l

Vc=120m/min(S2387). fz=0.8mm/t(F3820)

05
€
E
3 o4}
2 L/D=4
g osl (OH=64mm)
o
©
x 02
BK L/D=6
B (OH=96mm)
<l 0.1}
[~
O Il Il
0 0.25D 0.5D 0.7D 0.8D 1.0D E4H|

AFHE ae cutting width (mm)

Vc=120m/min(S2387). fz=0.8mm/t(F3820)

_ 05
E
E
3 oaf
2 L/D=4
g osl (OH=64mm)
o
©
) 02
RK L/D=6
Y (OH=96mm)
<) 0.1}
=R
O Il L Il Il Il
0 0.25D 0.5D 0.7D 0.8D 1.0D EH|

AFHE ae Cutting width (mm)

{ BPNWO603ER-05 (¢20-3NT)

B | BPNW0B03TR-05 (20-3NT) |

Vc=120m/min(S1910). fz=0.8mm/t(F4580)

L/D=4
(OH=80mm)

0.5

L/D=6
(OH=120mm)

PhAIHES ap Depth of cut (mm)
o
N
T

| |
0 0.25D 0.5D 0.7D 0.8D 1.0D &{DHI

UhAHE ae Cutting width (mm)

Vc=120m/min(S1910). fz=0.8mm/t(F4580)

05
E L/D=4
b1 (OH=80mm)
° 04}
5 L/D=6
g (OH=120mm)
o 03F
o
®©
¥ 02f
Bk
B
<) 04
R
0
0 0.25D 0.5D 0.7D 0.8D 1.0D & HIHI

YhAHE ae Cutting width (mm)

{ BPNWO603ER-05(¢25-4NT)

| B | BPNW0B03TR-05 (25-4NT) |

Vc=120m/min(S1527). fz=0.8mm/t(F4890)

_. 05
€
E
3 o4l L/D=6
5 (OH=150mm)
§ 03}
o
©
02}
B
B
< 0.1
R
O L L L L L
0 0.25D 0.5D 0.7D 0.8D 1.0D 7E4H|

UHAHE ae Cutting width (mm)

{ BPNWOB03ER-05 (¢32-5NT)

Vc=120m/min(S1193). fz=0.8mm/t(F4774)

L/D=6

04|
(OH=192mm)

03 |
0.2

0.1 |

PhAIHES ap Depth of cut (mm)

| |
0 0.25D 0.5D 0.7D 0.8D 1.0D &{DHl

UhAHE ae Cutting width (mm)

Vc=120m/min(S1527). fz=0.8mm/t(F4890)

_. 05
£
E
3 04l
5 L/D=6
g (OH=150mm)
a 03}
o
®©
K 02}
K
B
<] 0.1
R
O Il Il Il Il Il
0 0.25D 0.5D 0.7D 0.8D 1.0D EH|

YhAHE ae Cutting width (mm)

B | BPNWO0B03TR-05 (32-5NT)

Vc=120m/min(S1193). fz=0.8mm/t(F4774)

_ 05
£
E
3 04t
o
& o3zl L/D<6
& (OH=192mm)
t 02}
Bk
Y
< 01f
[~y
O | | | | |
0 0.25D 0.5D 07D 0.8D  1.0D:&IHI

UhAHE ae Cutting width (mm)
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Field Data

01 94771#@5! 'f’/EI—EBEBiL\JMI]I Diecast mold inlay helical machining

30minfn L% [ #5 Bl #4 work material]
After 30 minutes of use DH31 (45HRC)

“EFEIE: TooI]
TR2F2020M-3(¢20-3 ¥ 3 flutes)
BPNWO0603TR-05(JM4160)

(tJJEH%ﬁ: Cutting conditions]
Ve=100m/min
vf=1,400mm/min (fz=0.3mm/t)
apxae=0.3x10mm
OH=180mm(L/D=9)

VBmax=0.756mm T I7770— Air-blow

1.45DYD L FHRLETI LRERM L

Improved machining efficiency with 40% increase in metal removal rate

02 9’{7]1 l‘ﬁﬂ ﬁ:ﬁﬁﬂﬂlﬂﬁhul Rough machining of diecast mold structural components

30minfl L% [ #% Bl #F Work material]
After 30 minutes of use D|EVAR(48HRC)

”ﬁﬁﬁIE TooI]
TR2F2020M-3 (920-34%H 3 fiutes)
BPNWO0603ER-05(JP4120)

(t?Jiﬁ'J%ﬁ: Cutting conditions]
Vc=125m/min
vf=3,000mm/min (fz=0.5mm/t)
apxae=0.35%1.5mm

, OH=120mm(L/D=6)
VBmax=0.282mm T I7770— Air-blow

1.5E DM LEETHERMERSFSOIE T

Similar tool life to conventional products with 50% increase in machining efficiency

03 947]1 I‘ﬁﬂ Ah?ﬁ”ﬂahﬂl Diecast mold nested helical machining

50minfl L [ #% Bll # work material]
After 50 minutes of use DAC-i(43HRC)

[EFEIE TooI]
TR2F2032M-5(932-5#3 5 flutes)
BPNWO0603ER-05(JP4120)

(tJJi‘élJ%ﬁ: Cutting conditions]
vec=130m/min
Vf=6,500mm/min (fz=1.0mm/t)
apxae=0.3x23mm
OH=105mm(L/D=3.3)

VBmax=0.055mm Tt I7770— Air-blow

50minil L& ®EFEDINE < MKV RITHE

Small wear even after 50 minutes of use; allows continued machining.
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High-feed tools lineup
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High-feed tools lineup

: mILS A9 —k
Feature Holder Insert 7 7“_
0Js=>
2l wAL | BEE | BEE | BE | e e |pymmEms| SYTR | APMX
ype O—F8) | @OELY | s | () | soas R |PIEEC) Progammig | - (MM)
Economical | High accuracy | Supports for high- Efficiency (mm) Shape circle code mm
(No. of corners) | (Less uncut remnants) hardened steel (No. of Flutes)
TREF g e O | sgwsn $16~52 06| 20 05
v ~62HRC |High Efficiency . .
multiflutes
TDAN = | © o O | mgzsm $16~40 06| 20 1.0
‘/“ ~62HRC |High Efficiency : :
multiflutes
ASRE o © 06| 20 1.5
= aege
Multi-Flutes / O ~62HRC Eﬁifir?gy ¢ 16~66
multiflutes 12 3.0 2.0
O
ASRF-mini @) O SRE ¢20~63 07 2.0 1.2
= ~62HRC General
2
ASR O O )‘ﬂ% $20~100 08~15
~60HRC General
3.0
O & - ~
ASRT g O O ~62HRC é}e!!,]il $25~100 09~14 2.0
O O
ASRF © p $32~100 12 4.5
‘ ~60HRC | A
14 1.5
O
TD6N O ~50HRC| A | #50~125
General
14 3.0
3.0
12 1.2
O
?" General
4
15 2.0

¥ FEELACERITAIEZSEHS AT Yy ILTHEDET,
XTEMFROFHRICDOVTRHEENYOT X eIN—LR—I THEEZSELILE T,
Various other tools for roughing are also available.
For more information on tool specifications, please refer to our general catalog or visit our website. (http://www.moldino.com)
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The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.
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Attentions on Safety

1. Attentions regarding handling
(1) When removing the tool from the case (package), be careful not to drop it on your foot or
drop it onto the tips of your bare fingers.
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(2) When actually setting the inserts, be careful not to touch the cutting flute directly with
your bare hands.

2. Attentions regarding mounting

(1) When preparing for use, be sure that the inserts are firmly mounted in place and that they
are firmly mounted on the arbor, etc.

(2) If abnormal chattering occurs during use, stop the machine immediately and remove the
cause of the chattering.

3. Attentions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work
material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when
starting new work. The cutting conditions should be adjusted as appropriate when the cutting
depth is large, the rigidity of the machine being used is low, or according to the conditions of
the work material.

(3) The inserts are made of a hard material. During use, they may break and fly off. In addition,
cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage
from such flying pieces, a safety cover should be installed and safety equipment such as
safety glasses should be worn to create a safe environment for work.

+ Do not use where there is a risk of fire or explosion.
+ Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.

(4) TREAROBEHLISHIAERLLY), BHELANLEW TS,
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2t MOLDINO

MOLDINO Tool Engineering, Ltd.

A%t T130-0026 REHBEHXMEL-31-11 (E1—YvIEELE)LSkE)

2@ 03-6890-5101 FAX 03-6890-5134
International Sales Dept .. @ +81-3-6890-5103 FAX +81-3-6890-5128

2&03-6890-5102

&®03-6890-5110
B 022-208-5100
B 0258-87-1224
& 0294-88-9430
B 0268-21-3700
B 0276-59-6001
B 046-400-9429

FAX03-6890-5134

FAX03-6890-5133
FAX022-208-5102
FAX0258-87-1168
FAX0294-88-9432
FAX0268-21-3711
FAX0276-569-6005
FAX046-400-9435

MOLDINO Tool Engineering Europe GmbH Itterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : +49-(0)2103-248230
MITSUBISHI MATERIALS U.S.A. CORPORATION 41700 Gardenbrook Road, Suite 120, Novi, MI 48375-1320 U.S.A. TEL : +1(248)308-2620, FAX :+1(248)308-2627
MMC METAL DE MEXICO, S.A. DE C.V. Av. La Caiiada No.16, Parque Industrial Bemardo Quintana, El Marques, Querétaro, CP 76246, México TEL : +52-442-1926800
MMC METAL DO BRASIL LTDA. Rua Cincinato Braga, 340 13° andar.Bela Vista - CEP 01333-010 Séo Paulo - SP ., Brasil TEL : +55(11)3506-5600 FAX : +55(11)3506- 56/7
MMC Hardmetal (Thailand) Co. Ltd. MOLDINO Division 622 EmponumT , Floor 22/1-4, Sukhumvit Road, Klongton, Klongtoey, Banqkokwﬂu Thailand TEL:+¢ 61-8175 FAX:+66-
</ MNC Hardmetal India Pvt Ltd. H.0.: Prasad Enclay 9,1 main, BBMP Ward #11, (New #38), Industrial Suburb, Yeshwanthpura, Bengaluru, 560 022, Kamataka, India. Tel : 491

B 03-6890-5103 FAX03-6890-5128

B 054-273-0360 FAX054-273-0361
B 052-687-9150 FAX052-687-9144
B 06-7668-0190 FAX06-7668-0194
B 082-636-2001 FAX082-536-2003
B 092-289-7010 FAX092-289-7012
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Specifications for the products listed in this catalog are subject to change without notice due to
replacement or modification.
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