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MUGEN COATING PREMIUM
4-Flute Taper Neck Corner Radius End Mill
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Taper neck design increases tool rigidity that enables high precision deep machining
Even with small diameter, the 4-flute design realizes high-efficiency machining
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Taper neck design increases tool rigidity that enables high precision deep machining
Even with small diameter, the 4-flute design realizes high-efficiency machining
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MUGEN COATING PREMIUM
4-Flute Taper Neck Corner Radius End Mill
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Total 93 sizes
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Available the same neck angle as the inclined angle of the milling surface
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If the inclination of the machining area is 1°,

select a tool neck angle of 1° as well
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Adequate space

BEIRTBEY4/ X6 : MTNH430R ¢ 2 x R0.2 x 1°x

Example of tool size
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Straight part of length of cut and neck length
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/ If the inclined angle is 1°, select tool neck taper angle with 1° as well \
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Recommended cutting conditions for CAD/CAM operators reference
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Newly added cutting conditions for "Roughing", "Stock Removal(Inner Corner)", "Semi-finishing", "Finishing" processes to

ensure that anyone can create tool paths at anytime based on standard reference values

AR AT
Prehardened Steels Prehardened Steels
HPM-NAK HPM-NAK
(~42HRC) (~42HRC)

FREROANIT Roughing HUWDFRUANT stock removal (Inner Corner)

hft E(FI0T  Semi-Finishing

{ EFIIT  Finishing

B | enmm | gasm | BUR [DXOREE| BB | wnms | gosm | BUR [Er g — - Y T — P B
Ba0e | “roer | oopnorcu |yStk, oot | W | "eod | oenmoron | Seck, B | Thees | ommnaron | oS5, | B | Trees | oesoicw [0
min" [ mm/min | @8 mm | 3 mm mm  [mm’min| min" | mm/min | @ mm | 8 mm mm min" | mm/min | @ mm | 3 mm mm min” | mm/min | @ mm | 3 mm mm
0,000/ 410 | 0.005 | 0.05 | 0.007 | 0.1 0,000 30 | 0.004 | 0.04 0.007. 0,000 10 | 0.004 | 0.0 0.00: 0,000 290 | 0.00 0.035 0
0,000] 260 | 0.004 | 0.05 | 0.005 | 0.05 |30,000| 210 | 0.003 | 0.04 | 0.005 0,000 200 | 0.00: 0.0: 0.00; 0,000 0 | 0.00: 0.035 0
0,000/ 190 | 0.004 | 0.05 | 0.005 | 0.04 | 30,000 50 | 0.003 | 0.04 0.005 0,000 40 | 0.00: 0.0 0.00: 0,000 0 | 0.00: 0.035 0
0,000| 370 | 0.005 | 0.05 | 0.007 | 0.09 |30,000 00 | 0.004 | 0.04 | 0.007 0,000 0 | 0.004 | 0.0: 0.00: 0,000 60 | 0.00: 0.035 0
0,000/ 300 | 0.005 | 0.05 |0.007 | 0.08 |30,000 40 | 0.004 | 0.04 0.007. 0,000 0 | 0.004 | 0.0 0.00: 0,000 10 | 0.00: 0.035 0
0,000| 410 | 0.007 | 0.05 | 0.009 | 0.14 | 30,000 30 | 0.005 | 0.04 | 0.009 0,000 0 | 0.005 | 0.0 0.004 | 30,000 90 | 0.004 | 0.035 0
30,000 260 | 0.006 | 0.05 | 0.007 | 0.08 | 30,000 10 | 0.004 | 0.04 | 0.007 30,000 00 | 0.004 | 0.0: 0.003 | 30,000 180 | 0.003 | 0.035 0
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Feature
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Long tool life
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MUGEN COATING PREMIUM

\|RD—-F/>JTLIT7 A REROBIRI-FT(>J2B(CRRL. SEEMBERZON TR0 T B5amz RIEN(C
HEFURI-T42TUTY

EHIAAREE 40 ~ 65HRC ADINLICRHIRZFIELET

MUGEN COATING PREMIUM is a further improvement of the conventional MUGEN COATING that drastically extends tool life

during direct milling on hardened steels
Effectively machining on work materials with hardness from 40 to 65 HRC
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2 Taper neck design for maximum rigidity

TEHMAZ&EARICEDHIET. TOHASHEEBINTZ2RIRUET

Tool deflection is reduced by maximizing the rigidity to realize the high precision machining

High rigidity

—Hg#973 _ MTNH430R
F—I\2y TRAR TNy THAR
General Taper Neck Design Taper Neck Design
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Taper neck design increases tool rigidity that enables high precision deep machining
Even with small diameter, the 4-flute design realizes high-efficiency machining
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Comparison with long neck end mill "

#HI#4 : DAC-MAGIC (44HRC)

Work material
J=320 A=A

Coolant Oil mist

MTNH430RI[CTHT
Machined by MTNH430R

fERm(C TN

8 mm

20 mm
8 mm

Machined by conventional tool |

BATE MTNH430R JERE

Tool ¢2>(R0.3X1°x20 ¢2XRO.3X20

1 FEOHIIT Rt EFIIT £ EFINT FEOHIIT it EFHIT f_EFHT
Machining process Roughing Semi-finishing Finishing Roughing Semi-finishing Finishing
[EI#R£4 [min™]

Spinﬁle SpZ;'g 10,000 8,000

EIHEIRRE [m/min]

ey 62.8 50.24

KSDIE [mm/min] 1,500 800 800 650 650 650
—XEDE [mm/rev]

oo e 0.0375 0.02 0.02 0.02 0.02 0.02
VesE apxaelmmll  0.07x1 | 0.05x0.02 | 0.02x0.02 | 0.02x0.6 | 0.02x0.02 | 0.02x0.02
FEUAS [mm]

ot 0.04 0.02 - 0.04 0.02 -
DNTEER 28 1 139 335 2 5f 36 7 387 387
Machining time 28 min 13 min 33 min 2hr 36 min 38 min 38 min
oy IS 1 B 14 3 K§fE 52 7

Total machining time 1 hr 14 min 3 hr 52 min

==tiv
KA ot
Surface roughness ﬂzﬁﬁﬁ MTNH430R ngiﬁﬁal
position ¢2xR0.3x1°x20 ¢ 2xR0.3x20
e Ra : 0.362
Rz : 2.486
Ra : 0.291
e Rz : 1.564
Ra : 0.300
9 Rz : 1.652
(5 RN RIS BTN TEMIMENEED, )
EEPONM T HEVUNZINZ. SEMIZSDIENTED
Taper neck shape increases tool rigidity, suppresses chattering even

\at deep-area machining, and achieves high surface quality. )

B f7[mm)]
Unit
MTNH430R (S
0mm 75“@@)35 o Conventional
Measuring é%&;itﬁ $2xR0.3x1°x20 ¢ 2xR0.3%20
S SAE B SAE s
Actual Error Actual Error
5 mm
8.000 7.992 -0.008 7.992 -0.008
10 mm
7.825 7.816 -0.009 7.788 -0.037
15 mm 7.651 7.637 -0.014 7.610 -0.041
7.476 7.457 -0.019 7.436 -0.04
i 10 1°1'19" | +1'19" | 1°343" | +3'43"

T \RVIRRCEID TR SH5NTT MTNH430R (&,
TEofNZNXEBEMTZRER

MTNH430R, featuring a tapered neck design that enhances tool rigidity, enables
high-precision machining by minimizing tool deflection.
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Tool ridigity comparison with long neck end mill

M2 ¢ 0.5 B TRAREVWTHEICHE 1IN ZINX LSOO HELLER

Deflection comparison under 1 N load on ¢ 0.5, neck shape variation
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Long neck shape

F—IRYIRR Frfa1e /
7

Taper neck shape
Neck taper angle 1°
47.73
43.76,
38.05
23.84 23.02
18.02

F—JCRYITAR Frfa3e
Taper neck shape
Neck taper angle 3°

¢ 0.5x3°x5(%

® 0.5x2LEFEOT EMIMY
¢ 0.5%3°x5 has the same tool
rigidity as ¢ 0.5x2

11.27 10.66 807 9.22
. O
192 4.31 4.31 786 o
1 2 3 4 5 6 8 10
B FE [mm]

Under neck length



H4Z $0.2xR0.03xEA1°x1~$3xR0.5xEfA3°x30.1 O
MTN H430R New Siz€ $0.2xR0.03x neck taper angle1°x1~ ¢ 3x R0.5x neck taper angle3°x30.1 Premium HRc MTN H430R
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MUGEN COATING PREMIUM 4-Flute Taper Neck Corner Radius End Mill Total 93 sizes MUGEN COATING PREMIUM 4-Flute Taper Neck Corner Radius End Mill
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Taper neck design increases tool rigidity that enables high precision deep machining : -

Even with small diameter, the 4-flute design realizes high-efficiency machining

[\ |
Side Slot Face
% <

e — — —%ro 33 gz XEf(0)F, MTAVENAALAROTENERET, TROMRERTEOTEABIEL A, S84 [<5% : mm / s : )
beo 2 g :g % Please select the tool with the same neck angle as the inclined angle of the milling surface.It does not indicate the shape of the tool. Unit [Size : mm / Retail Price : JPY]
L wou J-KRNo. DM | RI-F¥E | @EfA | (LWETE | d)EaxE| (OAE ((ETFR2 (r)EM2 |(a)BMARA (AR | (V2R | SRR
‘gﬁ!é i o g Code No. Dia. Corner Radius Neck Taper Under Neck Neck Dia. Length of Cut | Under Neck Neck Taper Eﬁective Shank Dia. | Overall Length | Retail Price
. L _ i L o ?‘D" | Angle Length Length 2 Angle 2 Inclined Angle
o RECHEIN IR TEABEN T IR T/ Ry IRRDSZ T AT RI)L, 1 4 08-00777-10511 10 1.3 0.8 2 12° 0°59' 6 60 8,200
o RiEbanzT—/\ryIRzRE. ERI-F(> I T LAORAT. P R coLT] 4 08-00777-10512 15 1.47 038 2 12° 0°59' 6 60 8,300
SiEEHOMNTRCEMzFIELET. f;g%';% 2 ﬁ% 1) AERCLET. B EEOTHILRENSHG, # 08-00777-10513 RO.1 1° 20 1.65 0.8 2 12° 0°59’ 6 60 8,400
® I\ETHAMIMHET, 2IZYAXEFA>TYILELL, (MNeckShape) & 967001051 23 a0 2 (" g O 500
® Corner radius end mill with taper neck design that enables high precision (1) Is reference value. Tool measurement reuired in order (0 avoid inferference to : 82-88;;;-1 gglg - 32 g - 82 g :]lg 2 gg 2 (758 2,288
deepmachining with minimal deflection. N . N e - - ° . . ° °59’ ]
o Optimized taper neck design and MUGEN COATING PREMIUM realizes 2025 O . e 6020002 ©08-00777-10611 10 13 0.8 2 12° | 0°59' 6 60 | 8.200
higher ability for hardened steels. 4 08-00777-10612 15 1.47 0.8 2 12° 0°59' 6 60 8,300
® 4-flute design even with small diameter, lineup of 93 sizes in total. 3 @ 08-00777-10613 1 RO.2 1° 20 1.65 0.8 2 12° 0°59' 6 60 8,400
- ) ! % 08-00777-10614 ’ 25 1.82 0.8 2 12° 0°59’ 6 70 9,500
B Work Vateria —— a #08-00777-10615 30 1.99 | 0.8 2 12° 0°59' 6 70 | 9,600
TUN— R4 P Mlralrre) S H @ 08-00777-10642 3° 15 2.51 0.8 2 12° 2°59' 6 60 8,300
Prehardened Steel 40~60HRC ~65HRC @ 08-00777-10711 10 1.29 0.8 2 12° 0°59’ 6 60 8,200
 08-00777-10712 15 1.47 0.8 2 12° 0°59’ 6 60 8,300
NS o @ 08-00777-10713 RO.3 1° 20 1.64 0.8 2 12° 0°59' 6 60 8,400
@ 2025 7HF5FE KRelease in Jul, 2025. Effective Inclined % 08-00777-10714 ' 25 1.82 0.8 2 12° 0°59’ 6 70 9,500
XEA0)E. MIFMERBERALBEOTENENEYT, TEORRERIEOTEHIFLA. %D Angle @ Mg (5% + mm /£ : ) @ 08-00777-10715 30 1.99 0.8 2 12° 0°59’ 6 70 9,600
R e P fock angle as the indlined angle of the miling surface. Unit [Size - mm / Retail Price : JPY] ¢ 08-00777-10742 3° 15 25 0.8 2 12° 2°50' 6 60 8,300
. - " e it s . o @ 08-00777-15612 15 1.97 1.2 3 12° 0°59' 6 60 8,200
E O (DR O | CORTE| GuiE) (ONE ((RRTR (TR (e AR O | o | #08:00777-15613 Roz | T 20 | 214 | 12 3 122 | 059 | 6 60 | 8,300
Angle Length Length 2 Angle 2 Inclined Angle @ 08-00777-15615 ' 30 2.49 1.2 3 12° 0°59' 6 70 9,400
@ 08-00777-02311 1 0.22 0.15 0.4 12° 0°59’ 4 45 14,400 @ 08-00777-15643 3° 20 5198 1.2 & 12° 2°59' 6 60 8,300
@ 08-00777-02312 1° 1.5 0.24 0.15 0.4 12° 0°59’ 4 45 14,400 @ 08-00777-15712 15 1.97 1.2 3 12° 0°59' 6 60 8,200
@ 08-00777-02313 R0.03 2 0.26 0.15 0.4 12° 0°59’ 4 45 14,400 @ 08-00777-15713 1° 20 214 1.2 3 12° 0°59' 6 60 8,300
©08-00777-02342 5 15 | 034 | 015 0.4 122 | 2°59' 4 45 | 14,400 ©08-00777-15715] 13 R0.3 30 249 | 12 3 12° | 0°59' 6 70 | 9,400
# 08-00777-02343 0.2 2 0.39 0.15 0.4 12° 2°59' 4 45 14,400 @ 08-00777-15743 3° 20 3.52 1.2 3 12° 2°59' 6 60 8,300
@ 08-00777-02411 : 1 0.22 0.15 0.4 12° 0°59’ 4 45 14,400 @ 08-00777-15812 15 1.96 1.2 3 12° 0°59' 6 60 8,200
@ 08-00777-02412 1° 1.5 0.24 0.15 0.4 12° 0°59’ 4 45 14,400 @ 08-00777-15813 RO.5 1° 20 2.13 1.2 & 12° 0°59' 6 60 8,300
@ 08-00777-02413 R0.05 2 0.26 0.15 0.4 12° 0°59’ 4 45 14,400 # 08-00777-15815 ' 30 2.48 1.2 3 12° 0°59' 6 70 9,400
@ 08-00777-02442 30 1.5 0.34 0.15 0.4 12° 2°59' 4 45 14,400 @ 08-00777-15843 3° 20 3.5 1.2 3 12° 2°59' 6 60 8,300
% 08-00777-02443 2 0.39 0.15 0.4 12° 2°59' 4 45 14,400 @ 08-00777-20613 20 2.64 1.6 4 12° 0°59' 6 60 8,300
# 08-00777-03312 1.5 0.34 0.25 0.6 12° 0°59’ 4 45 14,000 # 08-00777-20615 RO.2 1° 30 2.99 1.6 4 12° 0°59' 6 70 9,400
@ 08-00777-03313 1° 2 0.35 0.25 0.6 12° 0°59’ 4 45 14,000 @ 08-00777-20617 : 40 3.34 1.6 4 12° 0°59' 6 80 10,800
@ 08-00777-03315 R0.03 3 0.39 0.25 0.6 12° 0°59’ 4 45 14,000 @ 08-00777-20645 3° 30 5.07 1.6 4 12° 2°59' 6 70 9,400
@ 08-00777-03343 3 2 0.49 0.25 0.6 12° 2°59' 4 45 14,000  08-00777-20713 20 2.64 1.6 4 12° 0°59' 6 60 8,300
@ 08-00777-03345 03 3 0.6 0.25 0.6 12° 2°59’ 4 45 14,000 @ 08-00777-20715 2 RO.3 1° 30 2.99 1.6 4 12° 0°59’ 6 70 9,400
% 08-00777-03412 : 1.5 0.34 0.25 0.6 12° 0°59’ 4 45 14,000  08-00777-20717 : 40 3.34 1.6 4 12° 0°59' 6 80 10,800
@ 08-00777-03413 1° 2 0.35 0.25 0.6 12° 0°59’ 4 45 14,000  08-00777-20745 3° 30 5.06 1.6 4 12° 2°59' 6 70 9,400
@ 08-00777-03415 R0.05 3 0.39 0.25 0.6 12° 0°59’ 4 45 14,000 @ 08-00777-20813 20 2.63 1.6 4 12° 0°59' 6 60 8,300
@ 08-00777-03443 30 2 0.49 0.25 0.6 12° 2°59' 4 45 14,000 4 08-00777-20815 RO.5 1° 30 2.98 1.6 4 12° 0°59' 6 70 9,400
@ 08-00777-03445 3 0.6 0.25 0.6 12° 2°59' 4 45 14,000  08-00777-20817 ' 40 3.33 1.6 4 12° 0°59' 6 80 10,800
@ 08-00777-05411 4 0.62 0.4 1 12° 0°59’ 4 45 8,400 @ 08-00777-20845 3° 30 5.04 1.6 4 12° 2°59' 6 70 9,400
@ 08-00777-05412 5 0.65 0.4 1 12° 0°59’ 4 45 8,400 % 08-00777-30611 30 3.94 2.5 6 12° 0°59' 6 70 11,500
@ 08-00777-05413 1° 6 0.69 0.4 1 12° 0°59’ 4 45 8,400 # 08-00777-30613 1° 40 4.29 2.5 6 12° 0°59' 6 80 12,900
% 08-00777-05415 R0.05 8 0.76 0.4 1 12° 0°59’ 4 45 8,400 @ 08-00777-30615 R0.2 50 4.64 2.5 6 12° 0°59' 6 90 13,500
@ 08-00777-05417 ’ 10 0.83 0.4 1 12° 0°59’ 4 45 8,500 4 08-00777-30617 60 4.99 2.5 6 12° 0°59' 6 100 14,200
@ 08-00777-05442 5 1 0.4 1 12° 2°59' 4 45 8,400 # 08-00777-30642 3° 29.8 6 2.5 6 - 2°59' 6 70 11,300
@ 08-00777-05445 3° 8 1.31 0.4 1 12° 2°59' 4 45 8,400 @ 08-00777-30711 30 3.93 2.5 6 12° 0°59' 6 70 11,500
@ 08-00777-05447 05 10 1.52 0.4 1 12° 2°59' 4 45 8,500 4 08-00777-30713 1° 40 4.28 2.5 6 12° 0°59' 6 80 12,900
@ 08-00777-05511 ’ 4 0.61 0.4 1 12° 0°59 4 45 8,400 @ 08-00777-30715 3 R0.3 50 4.63 2.5 6 12° 0°59’ 6 90 13,500
@ 08-00777-05512 5 0.65 0.4 1 12° 0°59’ 4 45 8,400 @ 08-00777-30717 60 4.98 2.5 6 12° 0°59’ 6 100 14,200
@ 08-00777-05513 1° 6 0.68 0.4 1 12° 0°59’ 4 45 8,400 # 08-00777-30742 3° 29.9 6 2.5 6 - 2°59' 6 70 11,300
@ 08-00777-05515 RO.1 8 0.75 0.4 1 12° 0°59’ 4 45 8,400 # 08-00777-30811 30 3.93 2.5 6 12° 0°59' 6 70 11,500
% 08-00777-05517 ! 10 0.82 0.4 1 12° 0°59’ 4 45 8,500 @ 08-00777-30813 1° 40 4.28 2.5 6 12° 0°59’ 6 80 12,900
@ 08-00777-05542 5 0.99 0.4 1 12° 2°59' 4 45 8,400 % 08-00777-30815 R0O.5 50 4.63 2.5 6 12° 0°59' 6 90 13,500
@ 08-00777-05545 3° 8 1.31 0.4 1 12° 2°59' 4 45 8,400 # 08-00777-30817 60 4.98 2.5 6 12° 0°59' 6 100 14,200
@ 08-00777-05547 10 1.52 0.4 1 12° 2°59' 4 45 8,500 @ 08-00777-30842 3° 30.1 6 2.5 6 - 2°59' 6 70 11,300
*+——F5iE MTNH430R #}M% (D) x J-F4 (R) x & (8) x BFR (£1) #ERLTEEN, X (v) IBEETY,
How to Order When you order, indicate MTNH430R (D)x(R)x(8)x(£1). X () is reference value.



MTNH430R wew MTNH430R

WHIZFSER  Recommended Conditions WIHISZFESER  Recommended Conditions
B il
A Prehardened Steels HEHIAA Prehardened Steels
Work Material HPM-NAK Work Material HPM-NAK
(~42HRC) (~42HRC)
‘ AT Roughing EWD5%XUNNT  Stock removal (Inner Corner) ‘ SEEONIT Roughing EWD55XUNNT  Stock removal (Inner Corner)
) 14 | e | BFE | SME . . . - | mg | BFR | SMEE -
9[;4% 17 Neck Taper l#\‘ndir BTE @?E?& EDEE ThAHms HUL t)]U(@"HF.‘ﬁE @iﬁﬁ?y EDERE TPABS UK ggi;% R Neck Taper lJNr;(i:ir é—ibﬁ @§E§( EDERE PABS U tﬂf)@”ﬁﬁi @iﬁl&?& ENEE UAHS U
- St Angle Length 03/%3 ss%‘gglde Feed Depthof Cut | yrod Ren“n"ééii'?!ate Ss%'gglde Feed Depth of Cut | ajowance ' Roer | Angle Length oB/D Ss%lgglde Feed Depth of Cut | pjowance Rerhnngé?aﬁzlate Ss%gglde Feed Depth of Cut | pjowance
min™ | mm/min | @ mm | @ mm mm  |[mm*min| min" | mm/min | @ mm | @ mm mm min™ | mm/min | @ mm | @ mm mm [mm¥min|{ min" | mm/min | @ mm | @ mm mm
1 5 30,000/ 410 | 0.005 | 0.05 | 0.007 | 0.1 30,000f 330 | 0.004 | 0.04 | 0.007 15 10 15,700| 1,150 | 0.05 0.55 | 0.038 | 31.63|12,600] 920 | 0.04 0.44 | 0.038
1° 1.5 7.5 ||30,000f 260 | 0.004 | 0.05 | 0.005 | 0.05 |30,000] 210 | 0.003 | 0.04 | 0.005 RO.2 1° 20 13.3 [13,800| 630 | 0.03 04 |0.011 7.56 | 11,000| 500 | 0.024 | 0.32 | 0.011
R0.03 2 10 30,000/ 190 | 0.004 | 0.05 | 0.005 | 0.04 |30,000/ 150 | 0.003 | 0.04 | 0.005 ’ 30 20 11,800| 430 | 0.01 0.15 | 0.007 0.65| 9,400) 340 | 0.008 | 0.12 | 0.007
30 1.5 7.5 |30,000) 370 | 0.005 | 0.05 | 0.007 | 0.09 [30,000| 300 | 0.004 | 0.04 | 0.007 3° 20 13.3 |[17,700| 1,590 | 0.065 | 0.55 | 0.046 | 56.84 | 14,200| 1,270 | 0.052 | 0.44 | 0.046
0.2 2 10 30,000/ 300 | 0.005 | 0.05 | 0.007 | 0.08 |[30,000{ 240 | 0.004 | 0.04 | 0.007 15 10 15,700| 1,150 | 0.05 0.55 | 0.038 | 31.63|12,600) 920 | 0.04 0.44 | 0.038
) 1 5 30,000/ 410 | 0.007 | 0.05 | 0.009 | 0.14 [30,000| 330 | 0.005 | 0.04 | 0.009 15 RO.3 1° 20 13.3 13,800 630 | 0.03 0.4 0.011 7.56]11,000f 500 | 0.024 | 0.32 | 0.011
1° 1.5 7.5 |30,000) 260 | 0.006 | 0.05 | 0.007 | 0.08 [30,000f 210 | 0.004 | 0.04 | 0.007 ’ ) 30 20 11,800| 430 | 0.01 0.15 | 0.007 0.65| 9,400, 340 | 0.008 | 0.12 | 0.007
R0.05 2 10 30,000| 190 | 0.005 | 0.05 | 0.005 | 0.05 [30,000/ 150 | 0.003 | 0.04 | 0.005 3° 20 13.3 |17,700| 1,590 | 0.065 | 0.55 | 0.046 | 56.84 | 14,200 1,270 | 0.052 | 0.44 | 0.046
30 1.5 7.5 ||30,000] 370 | 0.007 | 0.05 | 0.009 | 0.13 |30,000/ 300 | 0.005 | 0.04 | 0.009 15 10 15,700| 1,150 | 0.05 0.55 | 0.038 | 31.63|12,600) 920 | 0.04 0.44 | 0.038
2 10 30,000/ 300 | 0.006 | 0.05 | 0.007 | 0.09 [30,000| 240 | 0.005 | 0.04 | 0.007 RO.5 1° 20 13.3 /13,800, 630 | 0.03 0.4 0.011 7.56] 11,000/ 500 | 0.024 | 0.32 | 0.011
1.5 5 30,000 520 | 0.011 | 0.1 0.009 | 0.57 |30,000] 420 | 0.008 | 0.08 | 0.009 ) 30 20 11,800| 430 | 0.01 0.15 | 0.007 0.65| 9,400| 340 | 0.008 | 0.12 | 0.007
1° 2 6.7 | 30,000/ 400 | 0.008 | 0.1 0.008 | 0.32 |30,000/ 320 | 0.006 | 0.08 | 0.008 3° 20 13.3 |[17,700| 1,590 | 0.065 | 0.55 | 0.046 | 56.84 | 14,200| 1,270 | 0.052 | 0.44 | 0.046
R0.03 3 10 30,000, 300 | 0.005 | 0.1 0.006 | 0.15 |30,000, 240 | 0.004 | 0.08 | 0.006 20 10 12,500| 1,170 | 0.07 0.7 0.046 | 57.33|10,000] 940 | 0.056 | 0.56 | 0.046
30 2 6.7 |30,000| 520 | 0.011 | 0.1 0.009 | 0.57 |30,000| 420 | 0.008 | 0.08 | 0.009 RO.2 1° 30 15 9,500| 740 | 0.04 05 |0.029 | 148 | 7,600] 590 | 0.032 | 0.4 0.022
03 3 10 30,000, 420 | 0.008 | 0.1 0.008 | 0.34 30,000, 340 | 0.006 | 0.08 | 0.008 ) 40 20 7,900 440 | 0.03 0.2 0.023 2.64| 6,300 350 | 0.024 | 0.16 | 0.017
) 1.5 5 30,000, 520 | 0.015 | 0.1 0.011 | 0.78 |30,000/ 420 | 0.011 | 0.08 | 0.011 3° 30 15 14,400| 1,570 | 0.08 0.7 0.053 | 87.92| 11,500| 1,260 | 0.064 | 0.56 | 0.053
1° 2 6.7 | 30,000/ 400 | 0.011 | 0.1 0.009 | 0.44 30,000, 320 | 0.008 | 0.08 | 0.009 20 10 12,500| 1,170 | 0.07 0.7 0.046 | 57.33|10,000] 940 | 0.056 | 0.56 | 0.046
R0.05 3 10 30,000, 300 | 0.008 | 0.1 0.006 | 0.24 |30,000, 240 | 0.006 | 0.08 | 0.006 2 RO.3 1° 30 15 9,5600| 740 | 0.04 0.5 0.029 | 14.8 7,600| 590 | 0.032 | 04 0.029
30 2 6.7 30,0000 520 | 0.015 | 0.1 0.011 | 0.78 |30,000, 420 | 0.011 | 0.08 | 0.011 ) 40 20 7,900| 440 | 0.03 0.2 0.023 2.64| 6,300/ 350 | 0.024 | 0.16 | 0.023
3 10 30,000f 420 | 0.011 | 0.1 0.01 0.46 |30,000] 340 | 0.009 | 0.08 | 0.01 3° 30 15 14,400| 1,570 | 0.08 0.7 |0.053 | 87.92|11,500| 1,260 | 0.064 | 0.56 | 0.053
4 8 30,000/ 800 | 0.016 | 0.16 | 0.012 | 2.05 |[30,000| 640 | 0.012 | 0.128 | 0.012 20 10 12,500| 1,170 | 0.07 0.7 0.046 | 57.33|10,000/ 940 | 0.056 | 0.56 | 0.046
5 10 26,300| 680 | 0.013 | 0.16 | 0.01 1.41 |21,000, 540 | 0.01 0.128 | 0.01 RO.5 1° 30 15 9,500| 740 | 0.04 0.5 0.029 | 14.8 7,600| 590 | 0.032 | 04 0.029
1° 6 12 25,600/ 610 | 0.011 | 0.16 | 0.008 | 1.07 |20,500, 490 | 0.008 | 0.128 | 0.008 ) 40 20 7,900| 440 | 0.03 0.2 0.023 2.64| 6,300/ 350 | 0.024 | 0.16 | 0.023
R0.05 8 16 24,500] 520 | 0.008 | 0.12 | 0.005 | 0.5 [20,500|, 420 | 0.006 | 0.096 | 0.005 3° 30 15 14,400| 1,570 | 0.08 0.7 0.053 | 87.92| 11,500| 1,260 | 0.064 | 0.56 | 0.053
) 10 20 23,800| 310 | 0.006 | 0.08 | 0.004 | 0.15 [19,000, 250 | 0.004 | 0.064 | 0.004 30 10 8,900| 1,190 | 0.08 1 0.061 | 95.2 7,100| 950 | 0.064 | 0.8 0.06
5 10 30,000/ 860 | 0.019 | 0.16 | 0.014 | 2.61 [24,000/ 690 | 0.014 | 0.128 | 0.014 10 40 13.3 7,800| 650 | 0.06 0.8 0.032 | 31.2 6,200] 520 | 0.048 | 0.64 | 0.032
3° 8 16 30,000/ 790 | 0.015 | 0.16 | 0.011 | 1.9 [24,000f 630 | 0.012 | 0.128 | 0.011 R0.2 50 16.7 7,000| 530 | 0.045 | 0.6 0.026 | 14.31| 5,600, 420 | 0.036 | 0.48 | 0.026
05 10 20 30,000, 760 | 0.014 | 0.16 | 0.01 1.7 [24,000f 610 | 0.011 | 0.128 | 0.01 60 20 6,500| 450 | 0.035 | 0.3 0.023 4.73| 5,200] 360 | 0.028 | 0.24 | 0.023
' 4 8 30,000/ 800 | 0.016 | 0.16 | 0.012 | 2.05 |24,000f 640 | 0.012 | 0.128 | 0.012 3° 29.8 9.9 | 11,200] 1,640 | 0.1 1 0.065 |164 9,000| 1,310 | 0.08 0.8 0.065
5 10 26,300| 680 | 0.013 | 0.16 | 0.01 1.41 |21,000, 540 | 0.01 0.128 | 0.01 30 10 8,900| 1,190 | 0.08 1 0.061 | 95.2 7,100| 950 | 0.064 | 0.8 0.06
1° 6 12 25,600/ 610 | 0.011 | 0.16 | 0.008 | 1.07 |20,500, 490 | 0.008 | 0.128 | 0.008 10 40 13.3 7,700| 650 | 0.06 0.8 0.032 | 31.2 6,200| 520 | 0.048 | 0.64 | 0.032
RO.1 8 16 24,500/ 520 | 0.008 | 0.12 | 0.005 | 0.5 ]19,600, 420 | 0.006 | 0.096 | 0.005 3 R0.3 50 16.7 7,000] 530 | 0.045 | 0.6 0.026 | 14.31| 5,600] 420 | 0.036 | 0.48 | 0.026
’ 10 20 23,800| 310 | 0.006 | 0.08 | 0.004 | 0.15 [19,000, 250 | 0.004 | 0.064 | 0.004 60 20 6,500| 450 | 0.035 | 0.3 0.023 4.73| 5,200] 360 | 0.028 | 0.24 | 0.023
5 10 30,000/ 860 | 0.019 | 0.16 | 0.014 | 2.61 [24,000f 690 | 0.014 | 0.128 | 0.014 3° 29.9 10 11,200| 1,640 | 0.1 1 0.065 |164 9,000| 1,310 | 0.08 0.8 0.065
3° 8 16 30,000/ 790 | 0.015 | 0.16 | 0.011 | 1.9 [24,000f 630 | 0.012 | 0.128 | 0.011 30 10 8,900| 1,190 | 0.08 1 0.061 | 95.2 7,100| 950 | 0.064 | 0.8 0.06
10 20 30,000, 760 | 0.014 | 0.16 | 0.01 1.7 [24,000f 610 | 0.011 | 0.128 | 0.01 10 40 13.3 7,700| 650 | 0.06 0.8 0.032 | 31.2 6,200| 520 | 0.048 | 0.64 | 0.032
10 10 17,500] 1,130 | 0.035 | 0.35 | 0.023 | 13.84 | 14,000/ 900 | 0.028 | 0.28 | 0.023 R0.5 50 16.7 7,000| 530 | 0.045 | 0.6 0.026 | 14.31| 5,600, 420 | 0.036 | 0.48 | 0.026
15 15 15,100/ 570 | 0.015 | 0.25 | 0.008 | 2.14 | 12,100/ 460 | 0.012 | 0.2 0.008 60 20 6,500| 450 | 0.035 | 0.3 0.023 4.73| 5,200/ 360 | 0.028 | 0.24 | 0.023
RO 1° 20 20 13,800| 420 | 0.01 0.1 0.006 | 0.42 | 11,000, 330 | 0.008 | 0.08 | 0.006 3° 30.1 10 11,200] 1,640 | 0.1 1 0.065 |164 9,000| 1,310 | 0.08 0.8 0.065
) 25 25 12,900] 360 | 0.005 | 0.05 | 0.004 | 0.09 |10,300| 290 | 0.004 | 0.04 | 0.004 1 AL, ap S O TABES. a6t S O TANE e
30 30 [12,300] 310 | 0.003 | 0.03 | 0.004 | 0.03 | 9,800 250 | 0.002 | 0.024 | 0.004 O R e kL gt g 2 oyl
10 10 | 17,500| 1,130 | 0.035 | 0.35 | 0.023 |13.84 |14, . . . TS TIMIBRNE RS BEE IR D)- L) AR TE SRS T
15| 15 | 15100 570 | 0.015 | 0.25 | 0.008 | 2.14 [12.100] 460 | 0.012 | 0.2 | 0.008 Ko I RMORE AN S e AR HRA T FCCEE .
1 RO.2 1° 20 20 13,800| 420 | 0.01 0.1 0.006 | 0.42 | 11,000, 330 | 0.008 | 0.08 | 0.006 é; }ffia‘ii;fl\"éﬁ‘j&;ﬂf@b‘uta‘
) 25 25 12,900/ 360 | 0.005 | 0.05 | 0.004 | 0.09 |10,300] 290 | 0.004 | 0.04 | 0.004 %9 BOEAEMTIBHIL -5 OIS LUTINCT DHREICH S EBU TR,
s 1 a osool sto 0003 003 [0004 | 003 |_eau0l 250 | 000z | 02i | o0 S DR L e
| 15 15 |18,800| 1,560 | 0.041 | 0.35 | 0.026 |22.39 |15,000| 1,250 | 0.032 | 0.28 | 0.026 R L L R Do ATV IS RB(FRER
10 10 17,500] 1,130 | 0.035 | 0.35 | 0.023 | 13.84 | 14,000/ 900 | 0.028 | 0.28 | 0.023 () BITAZGRERDANT): ¢ 3xR0.5 = HXOFEULAIT: ¢ 2xRO.2
15 15 15,100 570 | 0.015 | 0.25 | 0.008 | 2.14 |12,100| 460 | 0.012 [ 0.2 | 0.008 m = 1 Dt o1 ot s Dot of ot e Dot of ot
RO.3 1° 20 20 1 3,800 420 001 0 1 0006 042 1 1 ,000 330 0008 008 0006 ><2 Adjust milling condition according to machine rigidity and clamp condition of work material.
’ 25 25 1 21900 360 0005 005 0004 009 1 0s300 290 0004 004 0004 ii :?ézs:ugncgh%;?ggh?gtiart’E:;Z?izﬁ;i::%\ig:g‘:‘:Z:fﬂ‘tflg:::;sdagol path to reduce the cutting load.
30 30 1 2'300 310 | 0.003 0.03 0.004 0.03 9’800 250 | 0.002 | 0.024 | 0.004 §2 Efﬁgzzigdu: zgrr:zlzis:égro;at?s:12;ﬁ‘w’naepggﬁS}?ﬁ;tﬁ::lged:’r:f:?g:ce value,please reduce
3° 15 15 18,800 1,560 0041 035 0026 2239 15,000 1,250 0032 028 0026 the spindle speed and feed rate at the same rate. '
%7 Length of tool overhang must be as short as possible.
%8 Oil mist coolant is recommended.
<9 Coolant supply and chip disposal in the deep portion are very important.
%410 The stock allowance for this tool is a guideline. Please adjust it according to the machining condition of the previous process and the required accuracy.
> 11 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a corner radius end
mill approximately 1.5 times larger than the tool used in this process was applied.
Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
Ezigr?ifg: ¢3xR0.5 = Stock removal (inner corner): ¢ 2 x R0.2
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HIEHESER  Recommended Conditions HIEMHSER  Recommended Conditions
A il
A Prehardened Steels HEHIAA Prehardened Steels
Work Material HPM-NAK Work Material HPM-NAK
(~42HRC) (~42HRC)
B+ EIFINT  Semi-Finishing £ EFINT  Finishing ) Bt EIFINT  Semi-Finishing £ EFIIT  Finishing
. 1+ g HTE | IMEE - - . a7 g BHTE | IMBEE - -
9[;;% Cﬂfff% Neck Taper l#\‘r;}céir E(D—EEE @iﬁm’ﬁl E0ERE YPAHE 2 VAo @?E?ﬂ EDERE TAHS BUR 9&;% C=|f?§ Neck Taper L’{lne(i:ir éo)—jlibﬁ |§|§E;;§z N TAme LA @iﬁﬂ@( S TAmE UM
) Radus | Andle Length LD Ss%'ggl: Feed Depth of Cut Alowance Ss%ggf Feed Depth of Cut Alowance ' Radis | A9 | Length LD Ss‘?)lgglde Feed Depth of Cut Alowance Ss%'gglde Feed Depth of Cut Alownce
min” mm/min | @p mm ae mm mm min”' mm/min | @p mm 3e mm mm min”' mm/min | @p mm de mm mm min” mm/min | @p mm de mm mm
1 5 30,000 310 | 0.004 | 0.038 | 0.003 |30,000 290 | 0.003 | 0.035 0 15 10 12,600 860 | 0.021 | 0.413 | 0.017 | 12,600 810 | 0.017 | 0.385 0
1° 1.5 7.5 | 30,000 200 | 0.003 | 0.038 | 0.002 | 30,000 180 | 0.002 | 0.035 0 RO.2 1° 20 13.3 || 11,000 470 | 0.006 | 0.3 0.005 | 11,000 440 | 0.005 | 0.28 0
R0.03 2 10 30,000 140 | 0.003 | 0.038 | 0.002 | 30,000 130 | 0.002 | 0.035 0 ) 30 20 9,400 320 | 0.004 | 0.113 | 0.003 | 9,400 300 | 0.003 | 0.105 0
30 1.5 7.5 | 30,000 280 | 0.004 | 0.038 | 0.003 |30,000 260 | 0.003 | 0.035 0 3° 20 13.3 | 14,200 | 1,190 | 0.026 | 0.413 | 0.02 14,200 | 1,110 | 0.02 0.385 0
0.2 2 10 30,000 230 | 0.004 | 0.038 | 0.003 |30,000 210 | 0.003 | 0.035 0 15 10 12,600 860 | 0.021 | 0.413 | 0.017 | 12,600 810 | 0.017 | 0.385 0
) 1 5 30,000 310 | 0.005 | 0.038 | 0.004 |30,000 290 | 0.004 | 0.035 0 15 RO.3 1° 20 13.3 | 11,000 470 | 0.006 | 0.3 0.005 | 11,000 440 | 0.005 | 0.28 0
1° 1.5 7.5 | 30,000 200 | 0.004 | 0.038 | 0.003 |30,000 180 | 0.003 | 0.035 0 ’ ) 30 20 9,400 320 | 0.004 | 0.113 | 0.003 | 9,400 300 | 0.003 | 0.105 0
R0.05 2 10 30,000 140 | 0.003 | 0.038 | 0.002 | 30,000 130 | 0.002 | 0.035 0 3° 20 13.3 | 14,200 | 1,190 | 0.026 | 0.413 | 0.02 |[14,200 | 1,110 | 0.02 0.385 0
30 1.5 7.5 | 30,000 280 | 0.005 | 0.038 | 0.004 |30,000 260 | 0.004 | 0.035 0 15 10 12,600 860 | 0.021 | 0.413 | 0.017 | 12,600 810 | 0.017 | 0.385 0
2 10 30,000 230 | 0.004 | 0.038 | 0.003 |30,000 210 | 0.003 | 0.035 0 RO.5 1° 20 13.3 | 11,000 470 | 0.006 | 0.3 0.005 | 11,000 440 | 0.005 | 0.28 0
1.5 5 30,000 390 | 0.006 | 0.075 | 0.003 |30,000 360 | 0.003 | 0.07 0 ’ 30 20 9,400 320 | 0.004 | 0.113 | 0.003 | 9,400 300 | 0.003 | 0.105 0
1° 2 6.7 | 30,000 300 | 0.006 | 0.075 | 0.002 |30,000 280 | 0.002 | 0.07 0 3° 20 13.3 | 14,200 | 1,190 | 0.026 | 0.413 | 0.02 14,200 | 1,110 | 0.02 0.385 0
R0.03 3 10 30,000 230 | 0.004 | 0.075 | 0.002 |30,000 210 | 0.002 | 0.07 0 20 10 10,000 880 | 0.026 | 0.525 | 0.02 10,000 820 | 0.02 0.49 0
30 2 6.7 | 30,000 390 | 0.006 | 0.075 | 0.003 | 30,000 360 | 0.003 | 0.07 0 RO.2 1° 30 15 7,600 560 | 0.016 | 0.375 | 0.013 | 7,600 520 | 0.013 | 0.35 0
03 3 10 30,000 320 | 0.006 | 0.075 | 0.002 | 30,000 290 | 0.002 | 0.07 0 ’ 40 20 6,300 330 | 0.013 | 0.15 0.01 6,300 320 | 0.01 0.14 0
’ 1.5 5 30,000 390 | 0.006 | 0.075 | 0.005 |30,000 360 | 0.005 | 0.07 0 3° 30 15 11,500 | 1,180 | 0.03 0.525 | 0.023 | 11,500 | 1,100 | 0.023 | 0.49 0
1° 2 6.7 | 30,000 300 | 0.006 | 0.075 | 0.003 |30,000 280 | 0.003 | 0.07 0 20 10 10,000 880 | 0.026 | 0.525 | 0.02 10,000 820 | 0.02 0.49 0
R0.05 3 10 30,000 230 | 0.004 | 0.075 | 0.002 |30,000 210 | 0.002 | 0.07 0 2 RO.3 1° 30 15 7,600 560 | 0.016 | 0.375 | 0.013 7,600 520 | 0.013 | 0.35 0
30 2 6.7 | 30,000 390 | 0.006 | 0.075 | 0.005 |30,000 360 | 0.005 | 0.07 0 ) 40 20 6,300 330 | 0.013 | 0.15 0.01 6,300 320 | 0.01 0.14 0
3 10 30,000 320 | 0.006 | 0.075 | 0.004 | 30,000 290 | 0.004 | 0.07 0 3° 30 15 11,500 | 1,180 | 0.03 0.525 | 0.023 | 11,500 | 1,100 | 0.023 | 0.49 0
4 8 30,000 600 | 0.007 | 0.12 0.005 | 30,000 560 | 0.005 | 0.112 0 20 10 10,000 880 | 0.026 | 0.525 | 0.02 10,000 820 | 0.02 0.49 0
5 10 21,000 510 | 0.006 | 0.12 0.004 | 21,000 480 | 0.004 | 0.112 0 RO.5 1° 30 15 7,600 560 | 0.016 | 0.375 | 0.013 7,600 520 | 0.013 | 0.35 0
1° 6 12 20,500 460 | 0.005 | 0.12 0.003 | 20,500 430 | 0.003 | 0.112 0 ’ 40 20 6,300 330 | 0.013 | 0.15 0.01 6,300 320 | 0.01 0.14 0
R0.05 8 16 20,500 390 | 0.003 | 0.09 0.002 | 20,500 360 | 0.002 | 0.084 0 3° 30 15 11,500 | 1,180 | 0.03 0.525 | 0.023 | 11,500 | 1,100 | 0.023 | 0.49 0
) 10 20 19,000 230 | 0.002 | 0.06 0.002 | 19,000 220 | 0.002 | 0.056 0 30 10 7,100 890 | 0.034 | 0.75 0.027 7,100 830 | 0.027 | 0.7 0
5 10 24,000 650 | 0.008 | 0.12 0.006 | 24,000 600 | 0.006 | 0.112 0 10 40 13.3 6,200 490 | 0.018 | 0.6 0.014 | 6,200 460 | 0.014 | 0.56 0
3° 8 16 24,000 590 | 0.006 | 0.12 0.005 | 24,000 550 | 0.005 | 0.112 0 R0.2 50 16.7 5,600 400 | 0.015 | 0.45 0.011 5,600 370 | 0.011 | 0.42 0
05 10 20 24,000 570 | 0.006 | 0.12 0.004 | 24,000 530 | 0.004 | 0.112 0 60 20 5,200 340 | 0.013 | 0.225 | 0.01 5,200 320 | 0.01 0.21 0
’ 4 8 24,000 600 | 0.007 | 0.12 0.005 | 24,000 560 | 0.005 | 0.112 0 3° 29.8 9.9 9,000 | 1,230 | 0.056 | 0.75 0.03 9,000 | 1,150 | 0.043 | 0.7 0
5 10 21,000 510 | 0.006 | 0.12 0.004 | 21,000 480 | 0.004 | 0.112 0 30 10 7,100 890 | 0.034 | 0.75 0.027 7,100 830 | 0.027 | 0.7 0
1° 6 12 20,500 460 | 0.005 | 0.12 0.003 | 20,500 430 | 0.003 | 0.112 0 10 40 13.3 6,200 490 | 0.018 | 0.6 0.014 | 6,200 460 | 0.014 | 0.56 0
RO.1 8 16 19,600 390 | 0.003 | 0.09 0.002 | 19,600 360 | 0.002 | 0.084 0 3 R0.3 50 16.7 5,600 400 | 0.015 | 0.45 0.011 5,600 370 | 0.011 | 0.42 0
’ 10 20 19,000 230 | 0.002 | 0.06 0.002 | 19,000 220 | 0.002 | 0.056 0 60 20 5,200 340 | 0.013 | 0.225 | 0.01 5,200 320 | 0.01 0.21 0
5 10 24,000 650 | 0.008 | 0.12 0.006 | 24,000 600 | 0.006 | 0.112 0 3° 29.9 10 9,000 | 1,230 | 0.056 | 0.75 0.03 9,000 | 1,150 | 0.043 | 0.7 0
3° 8 16 24,000 590 | 0.006 | 0.12 0.005 | 24,000 550 | 0.005 | 0.112 0 30 10 7,100 890 | 0.034 | 0.75 0.027 7,100 830 | 0.027 | 0.7 0
10 20 24,000 570 | 0.006 | 0.12 0.004 | 24,000 530 | 0.004 | 0.112 0 10 40 13.3 6,200 490 | 0.018 | 0.6 0.014 | 6,200 460 | 0.014 | 0.56 0
10 10 14,000 850 | 0.013 | 0.263 | 0.01 14,000 790 | 0.01 0.245 0 R0.5 50 16.7 5,600 400 | 0.015 | 0.45 0.011 5,600 370 | 0.011 | 0.42 0
15 15 12,100 430 | 0.004 | 0.188 | 0.004 [12,100 400 | 0.004 | 0.175 0 60 20 5,200 340 | 0.013 | 0.225 | 0.01 5,200 320 | 0.01 0.21 0
RO 1° 20 20 11,000 310 | 0.003 | 0.075 | 0.003 | 11,000 300 | 0.003 | 0.07 0 3° 30.1 10 9,000 | 1,230 | 0.056 | 0.75 0.03 9,000 | 1,150 | 0.043 | 0.7 0
) 25 25 10,300 | 270 | 0.002 | 0.038 | 0.002 |10,300 | 250 | 0.002 | 0.035 0 %1 GEAGRO. apHSEOTANES aclt ¥ ESPOTIAHRSARUET,
30 30 9,800 230 | 0.002 | 0.023 | 0.002 | 9,800 220 | 0.002 | 0.021 0 ég ﬁ%@%&gﬁ%@gﬁﬁ47?;%%??;;@%?%*&5%\L\
3° 15 15 15,000 | 1,170 | 0.015 | 0.263 | 0.011 | 15,000 | 1,090 | 0.011 | 0.245 0 e e T e e B LTI (A L2 i Pl L B T G 1B LS L TCR
10 | 10 [14,000 | 850 | 0.013 | 0.263 | 0.01 14,000 | 790 | 0.01 | 0.245 | 0 R A e e
15 15 12,100 | 430 | 0.004 | 0.188 | 0.004 |12,100 | 400 | 0.004 | 0.175 | 0 X6 TAPMIOBE LHEI AN S S B AR xR EEUEIS T T TR,
] R02 1° [ 20 20 | 11,000 | 310 | 0.003 | 0.075 | 0.003 | 11,000 | 300 | 0.003 | 0.07 0 S F L TR,
) 25 25 10,300 270 | 0.002 | 0.038 | 0.002 |10,300 250 | 0.002 | 0.035 0 K9 ARVEBIENIL ISR Zr—ﬁzFmﬁﬁiﬁiggl}‘tﬂ\bffﬁfn‘?i(?tfif}%byﬁéb\o
30 [ 30 [ 9800] 23000020023 0002 | 9800 22000020021 [ 0 10 IO 13 3. HE AL i1 LR RN DL AN SERRO5S7AL K THTANRECF RS0
3° 15 15 15,000 | 1,170 | 0.015 | 0.263 | 0.011 | 15,000 | 1,090 | 0.011 | 0.245 0 B% T, 51 T2 GREOINT) OEDFEUE(CSU THEAHROREDRE LU TTFE,
10 10 [ 14,000 | 850 | 0.013 | 0.263 | 0.01 [14,000 | 790 | 0.01 [ 0.245 0 (FI) BITAZ(RARONIT): 6 3xR0.5 = EROBELAIT: $2xR0.2
15 15 1 2,1 00 430 0004 0 1 88 0004 1 2, 1 00 400 0004 0 1 75 0 1w = ><’I De‘pth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
RO.3 1° [ 20 20 | 11,000 | 310 | 0.003 | 0.075 | 0.003 | 11,000 | 300 | 0.003 | 0.07 0 Notes 2. Adist mling condlon acoording o mactino gty and olamp condion ofwork mateil.
' S N 3R 1 U 1 I S 2 T = o e s e 0 1 UL
30 30 9,800 230 0002 0023 0002 9,800 220 0002 0021 0 ><6 If the maximum spindle speed of the machine tool is lower than the referenée value,please reduce
3 | 15 15 15,000 | 1,170 | 0.015 | 0.263 | 0.011 | 15,000 | 1,090 | 0.011 | 0.245 | 0 7 Longin of e overnang must b 25 stort ae possble, ‘
%8 Oil mist coolant is recommended. |
<9 Coolant supply and chip disposal in the deep portion are very important. |
310 The stock allowance for this tool is a guideline. Please adjust it according to N
the machining condition of the previous process and the required accuracy. D P
511 The parameters for the Stock Removal (Inner Corner) process are reference values
based on the condition after roughing, where a corner radius end mill approximately
1.5 times larger than the tool used in this process was applied.
Please adjust the depth of cut and feed rate according to the amount of remaining ST P EFNTRG
material from the previous roughing operation. T AU
Example [ Stock _a\_\om_ta;cper afer
Roughing: ¢3 x R0.5 = Stock removal (inner comer): ¢ 2 x R0.2 Depth of cut ae

10 11
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WHIZFSER  Recommended Conditions WIHISZFESER  Recommended Conditions
=R SRR
A Hardened Steels HEHIAA Hardened Steels
Work Material HPM38(' S'gé:g)((:')SKDGI Work Material HPM38(' S‘ls'éng)((:')SKDﬁl
- sre | o ‘ SEERDANLT Roughing BRDFRUDNL stock removal (Inner Comer) 5 . ‘ SEEXONNL Roughing BRDFRUNNL stock removal (Inner Comer)
— F - BFE 1£
oz H1z Nf; Eper Under | BFR | DR | some EABE BRUMR || B | senmps ThABE U shE 41z fo% o Under | BFE | BES | wome N BUR [UTHEE| B85 | g R UK
S = e B [ B I G R P A s G I o | g MRS e | Ol ) k| TR omndCu || | e |\ TR | ommoron |85,
min™ | mm/min | @ mm | @ mm mm  |[mm*min| min" | mm/min | @ mm | @ mm mm min™ | mm/min | @ mm | @ mm mm [mm¥min|{ min" | mm/min | @ mm | @ mm mm
1 5 30,000/ 360 | 0.003 | 0.04 | 0.006 | 0.04 [30,000f 290 | 0.003 | 0.032 | 0.006 15 10 12,700| 950 | 0.025 | 0.5 0.028 | 11.88 | 10,200| 760 | 0.02 | 0.4 0.028
1° 1.5 7.5 |30,000f 210 | 0.002 | 0.04 | 0.004 | 0.02 |30,000| 170 | 0.002 | 0.032 | 0.004 RO.2 1° 20 13.3 ||10,700, 530 | 0.01 0.35 | 0.01 1.86 | 8,600| 420 | 0.008 | 0.28 | 0.01
R0.03 2 10 30,000/ 150 | 0.002 | 0.04 | 0.004 | 0.01 [30,000f 120 | 0.002 | 0.032 | 0.004 ’ 30 20 8,600] 360 | 0.006 | 0.1 0.006 | 0.22 | 6,900] 290 | 0.005 | 0.08 | 0.006
30 1.5 7.5 | 30,000/ 320 | 0.003 | 0.04 | 0.005 | 0.04 [30,000| 260 | 0.003 | 0.032 | 0.005 3° 20 13.3 /14,900 1,280 | 0.03 0.5 0.033 | 19.2 | 11,900| 1,020 | 0.024 | 0.4 0.033
0.2 2 10 30,000/ 240 | 0.003 | 0.04 | 0.005 | 0.03 |30,000/ 190 | 0.003 | 0.032 | 0.005 15 10 12,700] 950 | 0.025 | 0.5 0.028 | 11.88 | 10,200| 760 | 0.02 | 0.4 0.028
1 5 30,000/ 360 | 0.003 | 0.04 | 0.006 | 0.04 [30,000| 290 | 0.003 | 0.032 | 0.006 15 RO.3 1° 20 13.3 ||10,700| 530 | 0.01 0.35 | 0.01 1.86 | 8,600/ 420 | 0.008 | 0.28 | 0.01
1° 1.5 7.5 30,000 210 | 0.002 | 0.04 | 0.004 | 0.02 |30,000/ 170 | 0.002 | 0.032 | 0.004 ’ ) 30 20 8,600 360 | 0.006 | 0.1 0.006 | 0.22 | 6,900, 290 | 0.005 | 0.08 | 0.006
R0.05 2 10 30,000f 150 | 0.002 | 0.04 | 0.004 | 0.01 |30,000f 120 | 0.002 | 0.032 | 0.004 3° 20 13.3 | 14,900| 1,280 | 0.03 0.5 0.033 | 19.2 | 11,900| 1,020 | 0.024 | 0.4 0.033
30 1.5 7.5 ||30,000] 320 | 0.003 | 0.04 | 0.005 | 0.04 |30,000] 260 | 0.003 | 0.032 | 0.005 15 10 12,700] 950 | 0.025 | 0.5 0.028 | 11.88 | 10,200| 760 | 0.02 | 0.4 0.028
2 10 30,000/ 240 | 0.003 | 0.04 | 0.005 | 0.03 [30,000| 190 | 0.003 | 0.032 | 0.005 RO.5 1° 20 13.3 ||10,700| 530 | 0.01 0.35 | 0.01 1.86 | 8,600/ 420 | 0.008 | 0.28 | 0.01
1.5 5 30,000/ 430 | 0.003 | 0.08 | 0.006 | 0.1 30,000/ 340 | 0.003 | 0.064 | 0.006 ) 30 20 8,600| 360 | 0.006 | 0.1 0.006 | 0.22 | 6,900] 290 | 0.005 | 0.08 | 0.006
1° 2 6.7 | 30,000/ 320 | 0.003 | 0.08 | 0.005 | 0.08 [30,000| 260 | 0.003 | 0.064 | 0.005 3° 20 13.3 /14,900 1,280 | 0.03 0.5 0.033 | 19.2 | 11,900| 1,020 | 0.024 | 0.4 0.033
R0.03 3 10 26,300/ 200 | 0.002 | 0.08 | 0.004 | 0.03 |21,000, 160 | 0.002 | 0.064 | 0.004 20 10 10,800| 960 | 0.03 0.6 0.035 | 17.28 | 8,600, 770 | 0.024 | 0.48 | 0.035
30 2 6.7 ||30,000| 430 | 0.003 | 0.08 | 0.006 | 0.1 |30,000] 340 | 0.003 | 0.064 | 0.006 RO.2 1° 30 15 7,500 630 | 0.02 0.4 0.02 5.04 | 6,000/ 500 ]| 0.016 | 0.32 | 0.02
03 3 10 30,000/ 330 | 0.003 | 0.08 | 0.005 | 0.08 |30,000f 260 | 0.003 | 0.064 | 0.005 ) 40 20 6,200 370 | 0.015 | 0.18 | 0.015 | 1 5,000] 300 | 0.012 | 0.144 | 0.015
1.5 5 30,000/ 430 | 0.003 | 0.08 | 0.006 | 0.1 30,000] 340 | 0.003 | 0.064 | 0.006 3° 30 15 12,100| 1,270 | 0.035 | 0.6 0.041 | 26.67 | 9,700| 1,020 | 0.028 | 0.48 | 0.041
1° 2 6.7 ||30,000] 320 | 0.003 | 0.08 | 0.006 | 0.08 |30,000/ 260 | 0.003 | 0.064 | 0.006 20 10 10,800 960 | 0.03 0.6 0.035 | 17.28 | 8,600] 770 | 0.024 | 0.48 | 0.035
R0.05 3 10 26,300/ 200 | 0.002 | 0.08 | 0.004 | 0.03 |21,000/ 160 | 0.002 | 0.064 | 0.004 2 RO.3 1° 30 15 7,500| 630 | 0.02 0.4 0.02 5.04 | 6,000 500 ]| 0.016 | 0.32 | 0.02
30 2 6.7 | 30,000/ 430 | 0.003 | 0.08 | 0.006 | 0.1 30,000] 340 | 0.003 | 0.064 | 0.006 ) 40 20 6,200 370 | 0.015 | 0.18 | 0.015 | 1 5,000/ 300 | 0.012 | 0.144 | 0.015
3 10 30,000f 330 | 0.003 | 0.08 | 0.006 | 0.08 |30,000f 260 | 0.003 | 0.064 | 0.006 3° 30 15 12,100| 1,270 | 0.035 | 0.6 0.041 | 26.67 | 9,700| 1,020 | 0.028 | 0.48 | 0.041
4 8 25,000/ 690 | 0.006 | 0.15 | 0.012 | 0.62 |20,000, 550 | 0.006 | 0.12 | 0.012 20 10 10,800| 960 | 0.03 0.6 0.035 | 17.28 | 8,600, 770 | 0.024 | 0.48 | 0.035
5 10 25,000] 580 | 0.005 | 0.15 | 0.008 | 0.44 |20,000, 460 | 0.005 | 0.12 | 0.008 RO.5 1° 30 15 7,500| 630 | 0.02 0.4 0.02 5.04 | 6,000/ 500 ]| 0.016 | 0.32 | 0.02
1° 6 12 25,000/ 450 | 0.004 | 0.15 | 0.007 | 0.27 |20,000, 360 | 0.004 | 0.12 | 0.007 ’ 40 20 6,200 370 | 0.015 | 0.18 | 0.015 | 1 5,000 300 | 0.012 | 0.144 | 0.015
R0.05 8 16 19,500] 320 | 0.003 | 0.1 0.005 | 0.1 15,600] 260 | 0.003 | 0.08 | 0.005 3° 30 15 12,100| 1,270 | 0.035 | 0.6 0.041 | 26.67 | 9,700| 1,020 | 0.028 | 0.48 | 0.041
10 20 17,900] 260 | 0.002 | 0.05 | 0.004 | 0.03 | 14,300/ 210 | 0.002 | 0.04 | 0.004 30 10 7,400 970 | 0.04 0.8 0.041 | 31.04 | 5,900, 780 | 0.031 | 0.64 | 0.041
5 10 25,000/ 750 | 0.007 | 0.15 | 0.012 | 0.79 |20,000/ 600 | 0.007 | 0.12 | 0.012 10 40 13.3 6,400| 530 | 0.03 0.7 0.028 | 11.13 | 5,100, 420 | 0.024 | 0.56 | 0.028
3° 8 16 25,000/ 660 | 0.006 | 0.15 | 0.01 0.59 |20,000| 530 | 0.006 | 0.12 | 0.01 R0.2 50 16.7 5,800| 430 | 0.025 | 0.5 0.024 | 5.38 | 4,600/ 340 |0.02 |04 0.024
05 10 20 25,000 620 | 0.005 | 0.15 | 0.009 | 0.47 |20,000) 500 | 0.005 | 0.12 | 0.009 60 20 5,300| 370 | 0.02 0.2 0.02 1.48 | 4,200, 300 | 0.016 | 0.16 | 0.02
4 8 25,000/ 690 | 0.006 | 0.15 | 0.01 0.62 | 20,000 550 | 0.006 | 0.12 | 0.01 3° 29.8 9.9 9,200| 1,340 | 0.05 0.8 0.064 | 53.6 7,400] 1,070 | 0.04 | 0.64 | 0.064
5 10 25,000/ 580 | 0.005 | 0.15 | 0.008 | 0.44 |20,000, 460 | 0.005 | 0.12 | 0.008 30 10 7,400| 970 | 0.04 0.8 0.041 | 31.04 | 5,900, 780 | 0.031 | 0.64 | 0.041
1° 6 12 25,000f 450 | 0.004 | 0.15 | 0.007 | 0.27 |20,000, 360 | 0.004 | 0.12 | 0.007 10 40 13.3 6,400| 530 | 0.03 0.7 0.028 | 11.13 | 5,100, 420 | 0.024 | 0.56 | 0.028
RO.1 8 16 19,500/ 320 | 0.003 | 0.1 0.005 | 0.1 15,600/ 260 | 0.003 | 0.08 | 0.005 3 R0.3 50 16.7 5,800| 430 | 0.025 | 0.5 0.024 | 5.38 | 4,600 340 | 0.02 | 0.4 0.024
10 20 17,900] 260 | 0.002 | 0.05 | 0.004 | 0.03 | 14,300/ 210 | 0.002 | 0.04 | 0.004 60 20 5,300| 370 | 0.02 0.2 0.02 1.48 | 4,200, 300 | 0.016 | 0.16 | 0.02
5 10 25,000/ 750 | 0.007 | 0.15 | 0.012 | 0.79 |20,000, 600 | 0.007 | 0.12 | 0.012 3° 29.9 10 9,200| 1,340 | 0.05 0.8 0.064 | 53.6 7,400| 1,070 | 0.04 | 0.64 | 0.064
3° 8 16 25,000/ 660 | 0.006 | 0.15 | 0.01 0.59 |20,000| 530 | 0.006 | 0.12 | 0.01 30 10 7,400] 970 | 0.04 0.8 0.041 | 31.04 | 5,900] 780 | 0.031 | 0.64 | 0.041
10 20 25,000/ 620 | 0.005 | 0.15 | 0.009 | 0.47 |20,000/ 500 | 0.005 | 0.12 | 0.009 10 40 13.3 6,400| 530 | 0.03 0.7 0.028 | 11.13 | 5,100/ 420 | 0.024 | 0.56 | 0.028
10 10 14,700] 940 | 0.015 | 0.3 0.01 4.23 [ 11,800 750 | 0.012 | 0.24 | 0.01 R0.5 50 16.7 5,800| 430 | 0.025 | 0.5 0.024 | 538 | 4,600/ 340 |0.02 |04 0.024
15 15 12,400/ 480 | 0.008 | 0.2 0.007 | 0.77 | 9,900| 380 | 0.006 | 0.16 | 0.007 60 20 5,300] 370 | 0.02 0.2 0.02 148 | 4,200] 300 | 0.016 | 0.16 | 0.02
RO 1° 20 20 11,300] 360 | 0.006 | 0.06 | 0.005 | 0.13 | 9,000] 290 | 0.004 | 0.048 | 0.005 3° 30.1 10 9,200| 1,340 | 0.05 0.8 0.064 | 53.6 7,400| 1,070 | 0.04 | 0.64 | 0.064
25 25 10,600| 300 | 0.004 | 0.03 | 0.004 | 0.04 | 8,500 240 | 0.003 | 0.024 | 0.004 K1 GHABEO. ap M EOUIASES. sl M ESHOTASRSFES
30 30 10,100/ 260 | 0.002 | 0.02 | 0.004 | 0.01 | 8,100/ 210 | 0.002 | 0.016 | 0.004 2 IR R RESE DT S AR L T ea
3° 15 15 15,500/ 1,270 | 0.018 | 0.3 0.012 | 6.86 |12,400| 1,020 | 0.014 | 0.24 | 0.012 ig ﬁ%@éﬁg@g@gﬁ*ﬁ%ﬁ&*@?ﬁg@ﬁ&%ﬁ%L\
10 10 14,700 940 | 0.015 | 0.3 0.01 4.23 11,800 750 | 0.012 | 0.24 0.01 ><4 ZI*T‘u’ﬂ%l"‘t}]“ﬁﬂﬁ?;ﬁh%(@é%@(1]t)J‘ﬁ'J%FF’@‘J*).L}_(’\Z@E(Zi?"i%l{g)]‘ﬁ"Jﬁﬁb‘ﬁ(@é&ﬁ[:ﬁﬁﬁbtﬂf&b\o
15 | 15 | 12.400| 480 | 0.008 | 0.2 | 0.007 | 0.77 | 9,900 380 | 0.006 | 0.16 | 0.007 o ?&@%@é’]—éﬁaé@ﬁﬁg&g}é’?ﬁ&(ﬁﬁg?%%;&Qﬁﬁ%%%’ﬁ?@?%Wﬁa\o
. Ze Bl BB EIC NAYQUAr{AN
¢ g | [l m ol wolass] oiegue] 0o | a0 zeo|ootooie 000
, : : - . . . . . KO RVEBHENM TS BHL I— 5> MRS LUK DRI PERL TN,
30 30 ]10,100] 260 ) 0.002 | 0.02 | 0.004 | 0.01 | 8,100] 210 | 0.002 | 0.016 | 0.004 obt %ﬁlﬁg&%ﬁggﬁu@g&ﬁg?%gﬁi%f\?%géﬁ%@?ga LSBT AT KL THITANER (Fies®)
3 | 15 15 | 15,500| 1,270 | 0.018 | 0.3 | 0.012 | 6.86 |12,400] 1,020 | 0.014 | 0.24 | 0.012 T e DoV AL RV T LR (TSR0
10 10 14,700] 940 | 0.015 | 0.3 0.01 4.23 [ 11,800 750 | 0.012 | 0.24 | 0.01 (Eﬁﬁgi?é(l’—iiﬂém?%u;5)32?(??lfla%%ggébfsgk%%‘gﬁﬂgbrTa\
15 15 |12,400] 480 | 0.008 | 0.2 | 0.007 | 0.77 | 9,900| 380 | 0.006 | 0.16 | 0.007 i = Do Cot Aol Dt o ot et Dot
RO.3 1° 20 20 1 1 ,300 360 0006 006 0005 0 1 3 9,000 290 0004 0048 0005 Notes ><2 Agjist iﬂllir:lg‘ :c?r:dit);:n asgord(i)ng tuotmaai;inz :ii;\dwgp;ng clal::{p condition of work material.
’ 25 25 1 01600 300 0004 003 0004 004 8s500 240 0003 0024 0004 ii :?ézs:ugncgh%;?ggh?gtiart’E:;Z?izﬁ;i::%\ig:g‘:‘:Z:fﬂ‘tflg:::;sdagol path to reduce the cutting load.
30 30 1 0,1 00 260 0002 002 0004 001 8, 1 00 21 0 0002 001 6 0004 ><5 Recommgnd to apply helical or ramping for approaching into axial direction.
3 | 15 15 |15,500] 1,270 [ 0.018 | 0.3 | 0.012 | 6.86 [12,400] 1,020 | 0.014 | 0.24 | 0.012 " e sondle spece and o0drle e camerae. e aliepease edee
<6 Ol mist sooant s recommendod. o
<9 Coolant supply and chip disposal in the deep portion are very important.
%410 The stock allowance for this tool is a guideline. Please adjust it according to the machining condition of the previous process and the required accuracy.
> 11 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a corner radius end
mill approximately 1.5 times larger than the tool used in this process was applied.
Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
Ezigr?ifg: ¢3xR0.5 = Stock removal (inner corner): ¢ 2 x R0.2
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HIEHESER  Recommended Conditions HIEMHSER  Recommended Conditions
= hEfE = hEfE
A Hardened Steels HEHIAA Hardened Steels
Work Material HPM38-STAVAX-SKD61 Work Material HPM38-STAVAX-SKD61
(~55HRC) (~55HRC)
B+ EIFINT  Semi-Finishing £ EFINT  Finishing ) Bt EIFINT  Semi-Finishing £ EFIIT  Finishing
. 1+ g HTE | IMEE - - . a7 g BHTE | IMBEE - -
9[;;% Cﬂfff% Neck Taper l#\‘r;}céir E(D—EEE @iﬁm’ﬁl E0ERE YPAHE 2 VAo @?E?ﬂ EDERE TAHS BUR 9&;% C=|f?§ Neck Taper L’{lne(i:ir éo)—jlibﬁ |§|§E;;§z N TAme LA @iﬁﬂ@( S TAmE UM
) Radus | Andle Length LD Ss%'ggl: Feed Depth of Cut Alowance Ss%ggf Feed Depth of Cut Alowance ' Radis | A9 | Length LD Ss‘?)lgglde Feed Depth of Cut Alowance Ss%'gglde Feed Depth of Cut Alownce
min” mm/min | @p mm ae mm mm min”' mm/min | @p mm 3e mm mm min”' mm/min | @p mm de mm mm min” mm/min | @p mm de mm mm
1 5 30,000 270 | 0.003 | 0.03 0.003 |30,000 | 250 0.003 | 0.028 0 15 10 10,200 710 | 0.016 | 0.375 | 0.012 | 10,200 | 660 0.012 | 0.35 0
1° 1.5 7.5 | 30,000 160 | 0.002 | 0.03 0.002 | 30,000 | 150 0.002 | 0.028 0 RO.2 1° 20 13.3 8,600 400 | 0.006 | 0.263 | 0.004 | 8,600 | 370 0.004 | 0.245 0
R0.03 2 10 30,000 110 | 0.002 | 0.03 0.002 | 30,000 110 0.002 | 0.028 0 ) 30 20 6,900 270 | 0.004 | 0.075 | 0.002 | 6,900 | 250 0.002 | 0.07 0
30 1.5 7.5 | 30,000 240 | 0.003 | 0.03 0.002 |30,000 | 220 0.002 | 0.028 0 3° 20 13.3 | 11,900 960 | 0.019 | 0.375 | 0.014 | 11,900 | 900 0.014 | 0.35 0
0.2 2 10 30,000 180 | 0.003 | 0.03 0.002 | 30,000 170 0.002 | 0.028 0 15 10 10,200 710 | 0.016 | 0.375 | 0.012 | 10,200 | 660 0.012 | 0.35 0
) 1 5 30,000 270 | 0.003 | 0.03 0.003 | 30,000 | 250 0.003 | 0.028 0 15 RO.3 1° 20 13.3 8,600 400 | 0.006 | 0.263 | 0.004 | 8,600 | 370 0.004 | 0.245 0
1° 1.5 7.5 | 30,000 160 | 0.002 | 0.03 0.002 | 30,000 150 0.002 | 0.028 0 ’ ) 30 20 6,900 270 | 0.004 | 0.075 | 0.002 | 6,900 | 250 0.002 | 0.07 0
R0.05 2 10 30,000 110 | 0.002 | 0.03 0.002 |30,000 | 110 0.002 | 0.028 0 3° 20 13.3 || 11,900 960 | 0.019 | 0.375 | 0.014 | 11,900 | 900 0.014 | 0.35 0
30 1.5 7.5 | 30,000 240 | 0.003 | 0.03 0.002 |30,000 | 220 0.002 | 0.028 0 15 10 10,200 710 | 0.016 | 0.375 | 0.012 | 10,200 | 660 0.012 | 0.35 0
2 10 30,000 180 | 0.003 | 0.03 0.002 | 30,000 170 0.002 | 0.028 0 RO.5 1° 20 13.3 8,600 400 | 0.006 | 0.263 | 0.004 | 8,600 | 370 0.004 | 0.245 0
1.5 5 30,000 320 | 0.003 | 0.06 0.003 | 30,000 | 300 0.003 | 0.056 0 ’ 30 20 6,900 270 | 0.004 | 0.075 | 0.002 | 6,900 | 250 0.002 | 0.07 0
1° 2 6.7 | 30,000 240 | 0.003 | 0.06 0.002 | 30,000 | 220 0.002 | 0.056 0 3° 20 13.3 | 11,900 960 | 0.019 | 0.375 | 0.014 | 11,900 | 900 0.014 | 0.35 0
R0.03 3 10 21,000 150 | 0.002 | 0.06 0.002 | 21,000 140 0.002 | 0.056 0 20 10 8,600 720 | 0.02 0.45 0.015 | 8,600 | 670 0.015 | 042 0
30 2 6.7 | 30,000 320 | 0.003 | 0.06 0.003 | 30,000 | 300 0.003 | 0.056 0 RO.2 1° 30 15 6,000 470 | 0.012 | 0.3 0.008 | 6,000 | 440 0.008 | 0.28 0
03 3 10 30,000 250 | 0.003 | 0.06 0.002 |30,000 | 230 0.002 | 0.056 0 ’ 40 20 5,000 280 | 0.009 | 0.135 | 0.006 5,000 | 260 0.006 | 0.126 0
’ 1.5 5 30,000 320 | 0.003 | 0.06 0.003 |30,000 | 300 0.003 | 0.056 0 3° 30 15 9,700 950 | 0.024 | 0.45 0.017 | 9,700 | 890 0.017 | 0.42 0
1° 2 6.7 | 30,000 240 | 0.003 | 0.06 0.003 |30,000 | 220 0.003 | 0.056 0 20 10 8,600 720 | 0.02 0.45 0.015 | 8,600 | 670 0.015 | 042 0
R0.05 3 10 21,000 150 | 0.002 | 0.06 0.002 | 21,000 140 0.002 | 0.056 0 2 RO.3 1° 30 15 6,000 470 | 0.012 | 0.3 0.008 | 6,000 | 440 0.008 | 0.28 0
30 2 6.7 | 30,000 320 | 0.003 | 0.06 0.003 |30,000 | 300 0.003 | 0.056 0 ) 40 20 5,000 280 | 0.009 | 0.135 | 0.006 5,000 | 260 0.006 | 0.126 0
3 10 30,000 250 | 0.003 | 0.06 0.003 |30,000 | 230 0.003 | 0.056 0 3° 30 15 9,700 950 | 0.024 | 0.45 0.017 | 9,700 | 890 0.017 | 0.42 0
4 8 20,000 520 | 0.006 | 0.113 | 0.006 |20,000 | 480 0.006 | 0.105 0 20 10 8,600 720 | 0.02 0.45 0.015 | 8,600 | 670 0.015 | 0.42 0
5 10 20,000 440 | 0.005 | 0.113 | 0.003 [20,000 | 410 0.003 | 0.105 0 RO.5 1° 30 15 6,000 470 | 0.012 | 0.3 0.008 | 6,000 | 440 0.008 | 0.28 0
1° 6 12 20,000 340 | 0.004 | 0.113 | 0.003 |20,000 | 320 0.003 | 0.105 0 ’ 40 20 5,000 280 | 0.009 | 0.135 | 0.006 5,000 | 260 0.006 | 0.126 0
R0.05 8 16 15,600 240 | 0.003 | 0.075 | 0.002 |15,600 | 220 0.002 | 0.07 0 3° 30 15 9,700 950 | 0.024 | 0.45 0.017 | 9,700 | 890 0.017 | 0.42 0
) 10 20 14,300 200 | 0.002 | 0.038 | 0.002 | 14,300 180 0.002 | 0.035 0 30 10 5,900 730 | 0.024 | 0.6 0.017 5,900 | 680 0.017 | 0.56 0
5 10 20,000 560 | 0.007 | 0.113 | 0.005 |20,000 | 530 0.005 | 0.105 0 10 40 13.3 5,100 400 | 0.016 | 0.525 | 0.012 5,100 | 370 0.012 | 0.49 0
3° 8 16 20,000 500 | 0.006 | 0.113 | 0.004 |20,000 | 460 0.004 | 0.105 0 R0.2 50 16.7 4,600 320 | 0.014 | 0.375 | 0.01 4,600 | 300 0.01 0.35 0
05 10 20 20,000 470 | 0.005 | 0.113 | 0.004 [20,000 | 430 0.004 | 0.105 0 60 20 4,200 280 | 0.012 | 0.15 0.008 | 4,200 | 260 0.008 | 0.14 0
’ 4 8 20,000 520 | 0.006 | 0.113 | 0.004 |20,000 | 480 0.004 | 0.105 0 3° 29.8 9.9 7,400 | 1,010 | 0.037 | 0.6 0.027 7,400 | 940 0.027 | 0.56 0
5 10 20,000 440 | 0.005 | 0.113 | 0.003 [20,000 | 410 0.003 | 0.105 0 30 10 5,900 730 | 0.024 | 0.6 0.017 5,900 | 680 0.017 | 0.56 0
1° 6 12 20,000 340 | 0.004 | 0.113 | 0.003 |20,000 | 320 0.003 | 0.105 0 10 40 13.3 5,100 400 | 0.016 | 0.525 | 0.012 5,100 | 370 0.012 | 0.49 0
RO.1 8 16 15,600 240 | 0.003 | 0.075 | 0.002 |15,600 | 220 0.002 | 0.07 0 3 R0O.3 50 16.7 4,600 320 | 0.014 | 0.375 | 0.01 4,600 | 300 0.01 0.35 0
’ 10 20 14,300 200 | 0.002 | 0.038 | 0.002 | 14,300 180 0.002 | 0.035 0 60 20 4,200 280 | 0.012 | 0.15 0.008 | 4,200 | 260 0.008 | 0.14 0
5 10 20,000 560 | 0.007 | 0.113 | 0.005 |20,000 | 530 0.005 | 0.105 0 3° 29.9 10 7,400 | 1,010 | 0.037 | 0.6 0.027 7,400 | 940 0.027 | 0.56 0
3° 8 16 20,000 500 | 0.006 | 0.113 | 0.004 |20,000 | 460 0.004 | 0.105 0 30 10 5,900 730 | 0.024 | 0.6 0.017 5,900 | 680 0.017 | 0.56 0
10 20 20,000 470 | 0.005 | 0.113 | 0.004 |[20,000 | 430 0.004 | 0.105 0 10 40 13.3 5,100 400 | 0.016 | 0.525 | 0.012 5,100 | 370 0.012 | 0.49 0
10 10 11,800 700 | 0.006 | 0.225 | 0.004 | 11,800 | 650 0.004 | 0.21 0 R0.5 50 16.7 4,600 320 | 0.014 | 0.375 | 0.01 4,600 | 300 0.01 0.35 0
15 15 9,900 360 | 0.004 | 0.15 0.003 | 9,900 | 340 0.003 | 0.14 0 60 20 4,200 280 | 0.012 | 0.15 0.008 | 4,200 | 260 0.008 | 0.14 0
RO 1° 20 20 9,000 270 | 0.003 | 0.045 | 0.002 | 9,000 | 250 0.002 | 0.042 0 3° 30.1 10 7,400 | 1,010 | 0.037 | 0.6 0.027 7,400 | 940 0.027 | 0.56 0
) 25 25 8,500 | 230 | 0.002 | 0.023 | 0.002 | 8,500 | 210 | 0.002 | 0.021 0 %1 GEAGRO. apHSEOTANES aclt ¥ ESPOTIAHRSARUET,
30 30 8,100 200 | 0.002 | 0.015 | 0.002 | 8,100 180 0.002 | 0.014 0 ég ﬁ%@%‘giﬂggﬁﬁ47?;%%??;;@%?%*&?%\L\
3° 15 15 12,400 950 | 0.007 | 0.225 | 0.005 |12,400 | 890 0.005 | 0.21 0 e e T e e B LTI (A L2 i Pl L B T G 1B LS L TCR
10 | 10 | 11,800 | 700 | 0.006 | 0.225 | 0.004 | 11,800 | 650 | 0.004 | 0.21 0 R A e e
15 15 9,900 | 360 | 0.004 [ 0.15 | 0.003 | 9,900 | 340 | 0.003 | 0.14 0 X6 THRMHORSTHERSNS S BLOE BaERSEXREERUAA TR,
] R02 1° [ 20 20 | 9,000 | 270 | 0.003 | 0.045 | 0.002 | 9,000 | 250 | 0.002 | 0.042 | 0 S F L TR,
) 25 25 8,500 230 | 0.002 | 0.023 | 0.002 | 8,500 | 210 0.002 | 0.021 0 K9 RVEBDEN T I DR, Z—izFwﬁﬁiﬂiﬁfﬂtﬂD$2"®?ifﬂi(§t51§§b§<ﬁéb\o
5 SERY IS IREEPEIKBE(CIOU THE 1AM
| @ | sioo 20| 0onz 0015 000z | 6100 f50 0002 | 001 | 0 S LN e T —
3° 15 15 12,400 950 | 0.007 | 0.225 | 0.005 |12,400 | 890 0.005 | 0.21 0 B% T, 51 T2 GREOINT) OEDFEUE(CSU THEAHROREDRE LU TTFE,
10 10 [ 11,800 | 700 | 0.006 | 0.225 | 0.004 | 11,800 | 650 | 0.004 | 0.21 0 (FI) BITAZ(RARONIT): 6 3xR0.5 = EROBELAIT: $2xR0.2
15 1 5 9,900 360 0004 0 1 5 0003 9,900 340 0003 0 1 4 0 ﬁ % ><’I De‘pth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
RO.3 1° [ 20 20 9,000 | 270 | 0.003 | 0.045 | 0.002 | 9,000 | 250 | 0.002 | 0.042 | 0 Notes 2. Adjust milng condifon scoording o machine gy and olamp condion o wor mateil
' S N N IR 57 P 5 T S e e e o 2 0 0
30 30 8,1 00 200 0002 001 5 0002 8, 1 00 1 80 0002 001 4 0 ><6 If the maximum spindle speed of the machine tool is lower than the referenée value,please reduce
3 | 15 15 12,400 | 950 | 0.007 | 0.225 | 0.005 | 12,400 | 890 | 0.005 | 0.21 0 7 Longin of e overnang must b 25 stort ae possble, ‘
%8 Oil mist coolant is recommended. |
<9 Coolant supply and chip disposal in the deep portion are very important. |
310 The stock allowance for this tool is a guideline. Please adjust it according to N
the machining condition of the previous process and the required accuracy. D P
511 The parameters for the Stock Removal (Inner Corner) process are reference values
based on the condition after roughing, where a corner radius end mill approximately
1.5 times larger than the tool used in this process was applied.
Please adjust the depth of cut and feed rate according to the amount of remaining ST P EFNTRG
material from the previous roughing operation. T AU
Example [ Stock _a\_\om_ta;cper afer
Roughing: ¢3 x R0.5 = Stock removal (inner comer): ¢ 2 x R0.2 Depth of cut ae
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WHIZFSER  Recommended Conditions WIHISZFESER  Recommended Conditions
s —
A4 . Hardened Sﬂtﬁiels WA Ha;?(‘aﬁm%zggtﬂeels
Work Material SK(D1612'|-F|’ES)13 Work Material SliD ].6].2 PDg)13
~ ~62HR!
B - g | oMEE ‘ SeEONIT Roughing EXDFRUDNL  stock removal (Inner Corner) o wrm | st ‘ =EOINT Roughing EYDFEUANT stock removal (Inner Corner)
oME HE | ook Taper| Under | BER | EERE | pme TAHE BEUR [XTHEE | D8 | senmps TIARE EHUR HME 12 NQEE o Under | BER | BES | ypme A= UK [IXTHEE| B | e AL UM
S = e B [ B I G R P A s G I o | g MRS e | Ol ) k| TR omndCu || | e |\ TR | ommoron |85,
min™ | mm/min | @ mm | @ mm mm  |[mm*min| min" | mm/min | @ mm | @ mm mm min™ | mm/min | @ mm | @ mm mm [mm¥min|{ min" | mm/min | @ mm | @ mm mm
1 5 30,000/ 280 | 0.003 | 0.02 | 0.004 | 0.017 {30,000| 260 | 0.002 | 0.018 | 0.004 15 10 10,700| 810 | 0.017 | 0.4 0.017 | 5.51 8,600/ 730 | 0.013 | 0.36 | 0.017
1° 1.5 7.5 |30,000{ 170 | 0.002 | 0.02 | 0.002 | 0.007 | 30,000| 150 | 0.001 | 0.018 | 0.002 RO.2 1° 20 13.3 | 8,800| 430 0.007 | 0.3 | 0.007 | 0.9 7,000) 380 | 0.005 | 0.27 | 0.007
R0.03 2 10 30,000/ 120 | 0.001 | 0.02 | 0.002 | 0.002 | 30,000 110 | 0.001 | 0.018 | 0.002 ’ 30 20 6,800] 270 | 0.004 | 0.08 | 0.004 | 0.09 | 5,400, 250 | 0.003 | 0.072 | 0.004
30 1.5 7.5 | 30,0000 250 | 0.002 | 0.02 | 0.004 | 0.01 [30,000| 230 | 0.002 | 0.018 | 0.004 3° 20 13.3 /12,900 1,090 | 0.025 | 0.4 0.024 [10.9 10,300] 980 | 0.02 | 0.36 | 0.024
0.2 2 10 30,000, 200 | 0.002 | 0.02 | 0.003 | 0.008 |30,000| 180 | 0.002 | 0.018 | 0.003 15 10 10,700 810 [ 0.017 | 0.4 0.017 | 5.51 8,600| 730 | 0.013 | 0.36 | 0.017
1 5 30,000/ 280 | 0.003 | 0.02 | 0.005 | 0.017 [30,000| 260 | 0.003 | 0.018 | 0.005 15 RO.3 1° 20 13.3 8,800| 430 | 0.007 | 0.3 0.007 | 0.9 7,000| 380 | 0.005 | 0.27 | 0.007
1° 1.5 7.5 |30,000f 170 | 0.002 | 0.02 | 0.004 | 0.007 [30,000| 150 | 0.002 | 0.018 | 0.004 ’ ) 30 20 6,800 270 | 0.004 | 0.08 | 0.004 | 0.09 | 5,400 250 | 0.003 | 0.072 | 0.004
R0.05 2 10 30,000f 120 | 0.002 | 0.02 | 0.002 | 0.005 | 30,000/ 110 | 0.001 | 0.018 | 0.002 3° 20 13.3 [12,900| 1,090 | 0.025 | 0.4 | 0.024 |10.9 [10,300| 980 | 0.02 | 0.36 | 0.024
30 1.5 7.5 ||30,000] 250 | 0.003 | 0.02 | 0.005 | 0.015 | 30,000| 230 | 0.003 | 0.018 | 0.005 15 10 10,700 810 [ 0.017 | 0.4 0.017 | 5.51 8,600| 730 | 0.013 | 0.36 | 0.017
2 10 30,000/ 200 | 0.008 | 0.02 | 0.004 | 0.012 {30,000| 180 | 0.002 | 0.018 | 0.004 RO.5 1° 20 13.3 8,800| 430 | 0.007 | 0.3 0.007 | 0.9 7,000| 380 | 0.005 | 0.27 | 0.007
1.5 5 30,000, 360 | 0.003 | 0.04 | 0.005 | 0.04 [30,000| 320 | 0.003 | 0.036 | 0.005 ) 30 20 6,800 270 | 0.004 | 0.08 | 0.004 | 0.09 | 5,400, 250 | 0.003 | 0.072 | 0.004
1° 2 6.7 | 30,000/ 230 | 0.003 | 0.04 | 0.005 | 0.03 [30,000| 210 | 0.003 | 0.036 | 0.005 3° 20 13.3 [12,900| 1,090 | 0.025 | 0.4 0.024 [10.9 10,300] 980 | 0.02 | 0.36 | 0.024
R0.03 3 10 26,300| 160 | 0.002 | 0.04 | 0.003 | 0.01 |21,000, 150 | 0.002 | 0.036 | 0.003 20 10 9,300| 820 | 0.02 0.5 0.024 | 8.2 7,400| 740 | 0.016 | 0.45 | 0.024
30 2 6.7 ||30,000| 350 | 0.003 | 0.04 | 0.005 | 0.04 |30,000] 310 | 0.003 | 0.036 | 0.005 RO.2 1° 30 15 6,600, 500 | 0.01 0.3 ]0.009 | 1.5 5,300/ 450 | 0.008 | 0.27 | 0.009
03 3 10 30,000/ 280 | 0.003 | 0.04 | 0.005 | 0.03 [30,000| 250 | 0.003 | 0.036 | 0.005 ’ 40 20 5,600| 280 | 0.008 | 0.15 | 0.005 | 0.34 | 4,500, 260 | 0.006 | 0.135 | 0.005
1.5 5 30,000/ 360 | 0.003 | 0.04 | 0.005 | 0.04 [30,000| 320 | 0.003 | 0.036 | 0.005 3° 30 15 10,300| 1,090 | 0.025 | 0.5 0.03 |13.63 | 8,200) 980 | 0.02 | 0.45 | 0.03
1° 2 6.7 |30,000) 230 | 0.003 | 0.04 | 0.005 | 0.03 [30,000| 210 | 0.003 | 0.036 | 0.005 20 10 9,300] 820 | 0.02 0.5 0.024 | 8.2 7,400] 740 | 0.016 | 0.45 | 0.024
R0.05 3 10 26,300| 160 | 0.002 | 0.04 | 0.003 | 0.01 |21,000, 150 | 0.002 | 0.036 | 0.003 2 RO.3 1° 30 15 6,600| 500 | 0.01 0.3 0.009 | 1.5 5,300| 450 | 0.008 | 0.27 | 0.009
30 2 6.7 |30,000) 350 | 0.003 | 0.04 | 0.005 | 0.04 [30,000| 310 | 0.003 | 0.036 | 0.005 ) 40 20 5,600 280 | 0.008 | 0.15 | 0.005 | 0.34 | 4,500, 260 | 0.006 | 0.135 | 0.005
3 10 30,000| 240 | 0.003 | 0.04 | 0.005 | 0.03 [30,000] 220 | 0.003 | 0.036 | 0.005 3° 30 15 10,300 1,090 | 0.025 | 0.5 |0.03 |13.63 | 8,200 980 | 0.02 | 0.45 | 0.03
4 8 23,000/ 590 | 0.004 | 0.1 0.007 | 0.24 |18,400/ 530 | 0.004 | 0.09 | 0.007 20 10 9,300| 820 | 0.02 0.5 0.024 | 8.2 7,400| 740 | 0.016 | 0.45 | 0.024
5 10 23,000/ 370 | 0.003 | 0.1 0.005 | 0.11 |18,400, 340 | 0.003 | 0.09 | 0.005 RO.5 1° 30 15 6,600| 500 | 0.01 0.3 0.009 | 1.5 5,300| 450 | 0.008 | 0.27 | 0.009
1° 6 12 23,000/ 320 | 0.003 | 0.1 0.004 | 0.1 18,400/ 290 | 0.002 | 0.09 | 0.004 ) 40 20 5,600| 280 | 0.008 | 0.15 | 0.005 | 0.34 | 4,500, 260 | 0.006 | 0.135 | 0.005
R0.05 8 16 17,500] 210 | 0.002 | 0.07 | 0.004 | 0.03 | 14,000/ 190 | 0.002 | 0.056 | 0.004 3° 30 15 10,300| 1,090 | 0.025 | 0.5 0.03 |13.63 | 8,200] 980 | 0.02 | 0.45 | 0.03
10 20 15,900 190 | 0.002 | 0.03 | 0.004 | 0.01 |12,700| 170 | 0.002 | 0.027 | 0.004 30 10 6,400 830 | 0.025 | 0.7 0.026 |14.53 | 5,100/ 750 | 0.02 | 0.63 | 0.026
5 10 23,000/ 650 | 0.005 | 0.1 0.008 | 0.33 | 18,400, 580 | 0.004 | 0.09 | 0.008 10 40 13.3 5,500| 430 | 0.015 | 0.6 0.017 | 3.87 | 4,400/ 380 | 0.012 | 0.54 | 0.017
3° 8 16 23,000/ 570 | 0.004 | 0.1 0.006 | 0.23 |18,400, 510 | 0.003 | 0.09 | 0.006 R0.2 50 16.7 | 4,900/ 340 | 0.012 | 04 0.014 | 1.63 | 3,900/ 310 | 0.009 | 0.36 | 0.014
05 10 20 23,000/ 520 | 0.004 | 0.1 0.006 | 0.21 |18,400, 470 | 0.003 | 0.09 | 0.006 60 20 4,600, 290 | 0.01 0.18 | 0.012 | 0.52 | 3,700, 260 | 0.008 | 0.162 | 0.012
4 8 23,000f 590 | 0.004 | 0.1 0.007 | 0.24 |18,400] 530 | 0.004 | 0.09 | 0.007 3° 29.8 9.9 7,900| 1,160 | 0.04 0.7 0.06 |32.48 | 6,300] 1,040 | 0.037 | 0.63 | 0.06
5 10 23,000/ 370 | 0.003 | 0.1 0.005 | 0.11 |18,400, 340 | 0.003 | 0.09 | 0.005 30 10 6,400| 830 | 0.025 | 0.7 0.026 |14.53 | 5,100| 750 | 0.02 | 0.63 | 0.026
1° 6 12 23,000f 320 | 0.003 | 0.1 0.004 | 0.1 18,400] 290 | 0.002 | 0.09 | 0.004 10 40 13.3 5,500| 430 | 0.015 | 0.6 0.017 | 3.87 | 4,400, 380 | 0.012 | 0.54 | 0.017
RO.1 8 16 17,500/ 210 | 0.002 | 0.07 | 0.004 | 0.03 14,000/ 190 | 0.002 | 0.056 | 0.004 3 R0.3 50 16.7 | 4,900 340 | 0.012 | 0.4 0.014 | 1.63 | 3,900] 310 | 0.009 | 0.36 | 0.014
10 20 15,900 190 | 0.002 | 0.03 | 0.004 | 0.01 |12,700| 170 | 0.002 | 0.027 | 0.004 60 20 4,600, 290 | 0.01 0.18 | 0.012 | 0.52 | 3,700/ 260 | 0.008 | 0.162 | 0.012
5 10 23,000/ 650 | 0.005 | 0.1 0.008 | 0.33 |18,400, 580 | 0.004 | 0.09 | 0.008 3° 29.9 10 7,900| 1,160 | 0.04 0.7 0.06 [32.48 | 6,300| 1,040 | 0.037 | 0.63 | 0.06
3° 8 16 23,000/ 570 | 0.004 | 0.1 0.006 | 0.23 |18,400/ 510 | 0.003 | 0.09 | 0.006 30 10 6,400] 830 | 0.025 | 0.7 0.026 |14.53 | 5,100] 750 | 0.02 | 0.63 | 0.026
10 20 23,000/ 520 | 0.004 | 0.1 0.006 | 0.21 |18,400, 470 | 0.003 | 0.09 | 0.006 10 40 13.3 5,500| 430 | 0.015 | 0.6 0.017 | 3.87 | 4,400, 380 | 0.012 | 0.54 | 0.017
10 10 12,700] 800 | 0.008 | 0.25 | 0.005 | 1.6 10,200] 720 | 0.006 | 0.225 | 0.005 R0.5 50 16.7 | 4,900, 340 | 0.012 | 0.4 0.014 | 1.63 | 3,900/ 310 | 0.009 | 0.36 | 0.014
15 15 10,600/ 410 | 0.005 | 0.12 | 0.004 | 0.25 8,500| 370 | 0.004 | 0.108 | 0.004 60 20 4,600| 290 | 0.01 0.18 | 0.012 | 0.52 | 3,700/ 260 | 0.008 | 0.162 | 0.012
RO 1° 20 20 9,700| 260 | 0.004 | 0.05 | 0.004 | 0.05 7,800| 250 | 0.003 | 0.045 | 0.004 3° 30.1 10 7,900| 1,160 | 0.04 0.7 0.06 3248 | 6,300 1,040 | 0.037 | 0.63 | 0.06
25 25 9,100| 260 | 0.003 | 0.025 | 0.004 | 0.02 7,300| 230 | 0.002 | 0.023 | 0.004 A, Ao PSS  acl o s O A RS = LS
30 30 | 8,700 230 0.002 | 0.015 | 0.004 | 0.01 | 7,000] 200 | 0.002 | 0.014 | 0.004 R B T AT
3° 15 15 13,500| 1,020 | 0.009 | 0.25 | 0.006 | 2.3 10,800| 910 | 0.007 | 0.225 | 0.006 ig ﬁ%@%‘ziﬂggggJ}Liﬁﬁifttﬂtggﬁiﬁ%%mggéffé‘c\
10 10 [12,700] 800 | 0.008 | 0.25 | 0.005 | 1.6 | 10,200/ 720 | 0.006 | 0.225 | 0.005 LB M SN SO T,
. 15 15 ||10,600/ 410 | 0.005 | 0.12 | 0.004 | 0.25 | 8,500 370 | 0.004 | 0.108 | 0.004 o TR IMEIRN S AL, S5 AR AR ERCRA T TR,
Rz | T 5s | oo0] 2600003 0025 | 0,004 | 0.0 | 7300 230 | 0002 | 0025 | 0004 o e
30 30 8,700] 230 | 0.002 | 0.015 | 0.004 | 0.01 7,000] 200 | 0.002 | 0.014 | 0.004 §?0 gtx\{ﬂ?ggg_g{%[ﬁggﬁ%ég)?ﬁ{[fkgggg:%gg[};:Fr%jt(}—'—ﬂﬁ%gﬁ%rféG\a\
3° 15 15 q 3,500 1,020 | 0.009 | 0.25 0.006 | 2.3 1 0,800 910 0.007 | 0.225 | 0.006 <11 Hﬂgﬁbbﬂg[i@@%lﬁ?ﬂ:iﬁb\ ﬁﬁJ;*%(ﬁHﬂDbﬂI)gI,—%?%b‘l5!?*%’30)5:/711\/ RIVTHINTENTARRE(FERSR)D
10 10 (12,700 800 | 0.008 | 0.25 | 0.005 | 1.6 | 10,200| 720 | 0.006 | 0.225 | 0.005 T e i
15 15 10,600 410 [ 0.005 | 0.12 | 0.004 | 0.25 | 8,500 370 | 0.004 | 0.108 | 0.004 m = 1 Dt o1 ot s Dot of ot e Dot of ot
1° 20 20 9,700 260 0004 005 0004 005 7,800 250 0003 0045 0004 e ><2 Agjust iﬂllir:lg‘ :or:dit)?t)an ascord(i)ng tL:) mz:;inz :iz\d\z/ amccjJ clal:r{p condition of work material.
RO-3 25 25 911 00 260 0003 0025 0004 002 7s300 230 0002 0023 0004 ii :?ézs:ugncgh%;?ggh?gtiart’E:;Z?izﬁ;i::%\ig:g‘:‘:Z:fﬂ‘tflg:::;sdagol path to reduce the cutting load
30 30 8,700 230 0002 001 5 0004 001 7,000 200 0002 001 4 0004 ><5 Recommgnd to apply helical or ra;np\ng for approaching into axial direction. )
3 | 15 15 [13,500] 1,020 [ 0.009 [ 0.25 | 0.006 | 2.3 [10,800| 910 | 0.007 | 0.225 | 0.006 " e sondle spece and o0drle e camerae. e aliepease edee
%7 Length of tool overhang must be as short as possible.
ig (O'Jggln;ttZ?J‘;‘;ry‘t;;eghoi?gsggsegl. in the deep portion are very important.
%410 The stock allowance for this tool is a guideline. Please adjust it according to the machining condition of the previous process and the required accuracy.
<11 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a corner radius end
mill approximately 1.5 times larger than the tool used in this process was applied.
E\Xe:;;:djust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
Roughing: 3 x R0.5 = Stock removal (inner corner): ¢ 2 x R0.2
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HIEHESER  Recommended Conditions HIEMHSER  Recommended Conditions
= hEfE SRR
A Hardened Steels HEHIAA Hardened Steels
Work Material SKD11-PD613 Work Material SKD11-PD613
(~62HRC) (~62HRC)
B+ EIFINT  Semi-Finishing £ EFINT  Finishing ) Bt EIFINT  Semi-Finishing £ EFIIT  Finishing
. 1+ g HTE | IMEE - - . a7 g BHTE | IMBEE - -
9[;;% Cﬂfff% Neck Taper l#\‘r;}céir E(D—EEE @iﬁm’ﬁl E0ERE YPAHE 2 VAo @?E?ﬂ EDERE TAHS BUR 9&;% C=|f?§ Neck Taper L’{lne(i:ir éo)—jlibﬁ |§|§E;;§z N TAme LA @iﬁﬂ@( S TAmE UM
) Radus | Andle Length LD Ss%'ggl: Feed Depth of Cut Alowance Ss%ggf Feed Depth of Cut Alowance ' Radis | A9 | Length LD Ss‘?)lgglde Feed Depth of Cut Alowance Ss%'gglde Feed Depth of Cut Alownce
min” mm/min | @p mm ae mm mm min”' mm/min | @p mm 3e mm mm min”' mm/min | @p mm de mm mm min” mm/min | @p mm de mm mm
1 5 30,000 | 220 0.002 | 0.015 | 0.002 |30,000 200 0.002 | 0.014 0 15 10 8,600 | 640 0.01 0.3 0.007 | 8,600 | 560 0.007 | 0.28 0
1° 1.5 7.5 |30,000 | 140 0.001 | 0.015 | 0.001 |30,000 120 | 0.001 | 0.014 0 RO.2 1° 20 13.3 7,000 | 340 0.004 | 0.225 | 0.003 | 7,000 | 300 0.003 | 0.21 0
R0.03 2 10 30,000 100 0.001 | 0.015 | 0.001 | 30,000 80 0.001 | 0.014 0 ) 30 20 5,400 | 230 0.002 | 0.06 0.002 | 5,400 | 200 0.002 | 0.056 0
30 1.5 7.5 |30,000 | 200 0.002 | 0.015 | 0.002 |30,000 180 0.002 | 0.014 0 3° 20 13.3 | 10,300 | 870 0.014 | 0.3 0.01 10,300 | 760 0.01 0.28 0
0.2 2 10 30,000 160 0.002 | 0.015 | 0.001 |30,000 140 0.001 | 0.014 0 15 10 8,600 | 640 0.01 0.3 0.007 | 8,600 | 560 0.007 | 0.28 0
’ 1 5 30,000 | 220 0.003 | 0.015 | 0.002 |30,000 200 0.002 | 0.014 0 15 RO.3 1° 20 13:3 7,000 | 340 0.004 | 0.225 | 0.003 | 7,000 | 300 0.003 | 0.21 0
1° 1.5 7.5 | 30,000 140 0.002 | 0.015 | 0.002 |30,000 120 0.002 | 0.014 0 ’ ) 30 20 5,400 | 230 0.002 | 0.06 0.002 | 5,400 | 200 0.002 | 0.056 0
R0.05 2 10 30,000 | 100 0.001 | 0.015 | 0.001 | 30,000 80 | 0.001 | 0.014 0 3° 20 13.3 | 10,300 | 870 0.014 | 0.3 0.01 10,300 | 760 0.01 0.28 0
30 1.5 7.5 30,000 | 200 0.003 | 0.015 | 0.002 | 30,000 180 0.002 | 0.014 0 15 10 8,600 | 640 0.01 0.3 0.007 | 8,600 | 560 0.007 | 0.28 0
2 10 30,000 160 0.002 | 0.015 | 0.002 |30,000 140 0.002 | 0.014 0 RO.5 1° 20 13.3 7,000 | 340 0.004 | 0.225 | 0.003 | 7,000 | 300 0.003 | 0.21 0
1.5 5 30,000 | 290 0.003 | 0.03 0.002 | 30,000 250 0.002 | 0.028 0 ’ 30 20 5,400 | 230 0.002 | 0.06 0.002 | 5,400 | 200 0.002 | 0.056 0
1° 2 6.7 | 30,000 180 0.003 | 0.03 0.002 | 30,000 160 0.002 | 0.028 0 3° 20 13.3 | 10,300 | 870 0.014 | 0.3 0.01 10,300 | 760 0.01 0.28 0
R0.03 3 10 21,000 130 0.002 | 0.03 0.001 | 21,000 110 0.001 | 0.028 0 20 10 7,400 | 650 0.014 | 0.375 | 0.01 7,400 | 570 0.01 0.35 0
30 2 6.7 | 30,000 | 280 0.003 | 0.03 0.002 [ 30,000 | 250 | 0.002 | 0.028 0 RO.2 1° 30 15 5,300 | 400 0.005 | 0.225 | 0.004 | 5,300 | 350 0.004 | 0.21 0
03 3 10 30,000 | 220 0.003 | 0.03 0.002 | 30,000 200 0.002 | 0.028 0 ’ 40 20 4,500 | 230 0.003 | 0.113 | 0.002 | 4,500 | 200 0.002 | 0.105 0
) 1.5 5 30,000 | 290 0.003 | 0.03 0.002 | 30,000 250 0.002 | 0.028 0 3° 30 15 8,200 | 870 0.018 | 0.375 | 0.012 | 8,200 | 760 0.012 | 0.35 0
1° 2 6.7 | 30,000 180 0.003 | 0.03 0.002 | 30,000 160 0.002 | 0.028 0 20 10 7,400 | 650 0.014 | 0.375 | 0.01 7,400 | 570 0.01 0.35 0
R0.05 3 10 21,000 130 0.002 | 0.03 0.001 | 21,000 110 0.001 | 0.028 0 2 RO.3 1° 30 15 5,300 | 400 0.005 | 0.225 | 0.004 | 5,300 | 350 0.004 | 0.21 0
30 2 6.7 | 30,000 | 280 0.003 | 0.03 0.002 | 30,000 250 0.002 | 0.028 0 ) 40 20 4,500 | 230 0.003 | 0.113 | 0.002 | 4,500 | 200 0.002 | 0.105 0
3 10 30,000 | 190 0.003 | 0.03 0.002 | 30,000 170 | 0.002 | 0.028 0 3° 30 15 8,200 | 870 0.018 | 0.375 | 0.012 | 8,200 | 760 0.012 | 0.35 0
4 8 18,400 | 470 0.004 | 0.075 | 0.003 | 18,400 410 0.003 | 0.07 0 20 10 7,400 | 650 0.014 | 0.375 | 0.01 7,400 | 570 0.01 0.35 0
5 10 18,400 | 300 0.003 | 0.075 | 0.002 | 18,400 260 0.002 | 0.07 0 RO.5 1° 30 15 5,300 | 400 0.005 | 0.225 | 0.004 | 5,300 | 350 0.004 | 0.21 0
1° 6 12 18,400 | 260 0.002 | 0.075 | 0.002 |18,400 220 0.002 | 0.07 0 ’ 40 20 4,500 | 230 0.003 | 0.113 | 0.002 | 4,500 | 200 0.002 | 0.105 0
R0.05 8 16 14,000 170 0.002 | 0.053 | 0.002 | 14,000 150 0.002 | 0.049 0 3° 30 15 8,200 | 870 0.018 | 0.375 | 0.012 | 8,200 | 760 0.012 | 0.35 0
’ 10 20 12,700 150 0.002 | 0.023 | 0.002 |12,700 130 0.002 | 0.021 0 30 10 5,100 | 660 0.015 | 0.525 | 0.011 5,100 | 580 0.011 | 0.49 0
5 10 18,400 | 520 0.004 | 0.075 | 0.004 | 18,400 460 0.004 | 0.07 0 10 40 13.3 4,400 | 340 0.01 0.45 0.007 | 4,400 | 300 0.007 | 0.42 0
3° 8 16 18,400 | 460 0.003 | 0.075 | 0.003 | 18,400 400 0.003 | 0.07 0 R0.2 50 16.7 3,900 | 270 0.008 | 0.3 0.006 | 3,900 | 240 0.006 | 0.28 0
05 10 20 18,400 | 420 0.003 | 0.075 | 0.003 | 18,400 360 0.003 | 0.07 0 60 20 3,700 | 230 0.007 | 0.135 | 0.005 | 3,700 | 200 0.005 | 0.126 0
’ 4 8 18,400 | 470 0.004 | 0.075 | 0.003 |18,400 410 0.003 | 0.07 0 3° 29.8 9.9 6,300 | 930 0.035 | 0.525 | 0.025 | 6,300 | 810 0.025 | 0.49 0
5 10 18,400 | 300 0.003 | 0.075 | 0.002 | 18,400 260 0.002 | 0.07 0 30 10 5,100 | 660 0.015 | 0.525 | 0.011 5,100 | 580 0.011 | 0.49 0
1° 6 12 18,400 | 260 0.002 | 0.075 | 0.002 | 18,400 220 0.002 | 0.07 0 10 40 13.3 4,400 | 340 0.01 0.45 0.007 | 4,400 | 300 0.007 | 0.42 0
RO.1 8 16 14,000 170 0.002 | 0.053 | 0.002 | 14,000 150 0.002 | 0.049 0 3 R0.3 50 16.7 3,900 | 270 0.008 | 0.3 0.006 | 3,900 | 240 0.006 | 0.28 0
’ 10 20 12,700 150 0.002 | 0.023 | 0.002 | 12,700 130 0.002 | 0.021 0 60 20 3,700 | 230 0.007 | 0.135 | 0.005 | 3,700 | 200 0.005 | 0.126 0
5 10 18,400 | 520 0.004 | 0.075 | 0.004 | 18,400 460 0.004 | 0.07 0 3° 29.9 10 6,300 | 930 0.035 | 0.525 | 0.025 | 6,300 | 810 0.025 | 0.49 0
3° 8 16 18,400 | 460 0.003 | 0.075 | 0.003 | 18,400 400 0.003 | 0.07 0 30 10 5,100 | 660 0.015 | 0.525 | 0.011 5,100 | 580 0.011 | 0.49 0
10 20 18,400 | 420 0.003 | 0.075 | 0.003 | 18,400 360 0.003 | 0.07 0 10 40 13.3 4,400 | 340 0.01 0.45 0.007 | 4,400 | 300 0.007 | 0.42 0
10 10 10,200 | 630 0.003 | 0.188 | 0.002 | 10,200 550 0.002 | 0.175 0 R0.5 50 16.7 3,900 | 270 0.008 | 0.3 0.006 | 3,900 | 240 0.006 | 0.28 0
15 15 8,500 | 330 0.002 | 0.09 0.002 | 8,500 290 0.002 | 0.084 0 60 20 3,700 | 230 0.007 | 0.135 | 0.005 | 3,700 | 200 0.005 | 0.126 0
RO 1° 20 20 7,800 | 230 0.002 | 0.038 | 0.002 | 7,800 200 0.002 | 0.035 0 3° 30.1 10 6,300 | 930 0.035 | 0.525 | 0.025 | 6,300 | 810 0.025 | 0.49 0
) 25 25 7,300 | 210 | 0.002 | 0.019 | 0.002 | 7,300 | 180 | 0.002 | 0.018 0 %1 GEAGRO. apHSEOTANES aclt ¥ ESPOTIAHRSARUET,
30 30 7,000 180 0.002 | 0.011 | 0.002 | 7,000 160 0.002 | 0.011 0 ég ﬁ%@%g@gﬁ%ﬁﬁTﬁfffgﬁiﬁgﬁﬁﬁl\
3° 15 15 10,800 | 820 0.004 | 0.188 | 0.002 | 10,800 710 0.002 | 0.175 0 Oyt ddinn n‘:'%" N A Ty L) A Bl B L T B IR R B SRR LTS,
10 10 10,200 | 630 | 0.003 | 0.188 | 0.002 | 10,200 | 550 | 0.002 | 0.175 | 0 o giﬁggg?ﬂ?%%gﬂ_;iggggﬁg(&ﬁgégggi%i%%%?fgh ;ij:cbl LT
15 15 8,500 | 330 0.002 | 0.09 0.002 | 8,500 290 0.002 | 0.084 0 X6 THRIORESEMOEL SN S S L0 B S IR ROREEFUEIA T TR0,
] R02 1° [ 20 20 | 7,800 | 230 | 0.002 | 0.038 | 0.002 | 7,800 | 200 | 0.002 | 0.035 | 0 S F L TR,
) 25 25 7,300 | 210 0.002 | 0.019 | 0.002 | 7,300 180 0.002 | 0.018 0 K9 RVEBDENTIBERL. 75> FwﬁﬁiﬂiﬁfﬁtﬂD$2"®?ifﬁi(§tfi§§b§<ﬁéb\o
5 SERY IS IREEPEIKBE(CIOU THE 1AM
| | 700 80 | 0002 | 001 | 0oz | 700D 160 | 000z 0011 | 0 SR LT e T e O—
3° 15 15 10,800 | 820 0.004 | 0.188 | 0.002 | 10,800 710 0.002 | 0.175 0 B&TY . A LA GEEDINL) OEDELE(CSU THAHERREZ LT TS,
10 10 [ 10,200 | 630 | 0.003 | 0.188 | 0.002 10,200 | 550 | 0.002 | 0.175 0 (PY) AITAZCRAWHIL): 63xR0.5 = EROBMLIIL: 62xR0.2
15 1 5 8,500 330 0002 009 0002 8,500 290 0002 0084 0 ﬁ % ><’I De‘pth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
RO.3 1° [ 20 20 7,800 | 230 | 0.002 | 0.038 | 0.002 | 7,800 | 200 | 0.002 | 0.035 | 0O Notes 2. Adist mling condlon acoording o mactino gty and olamp condion ofwork mateil.
' S N 74 1T S 0 o e s e 0 1 UL
30 30 7,000 1 80 0002 001 1 0002 7,000 1 60 0002 001 1 0 ><6 If the maximum spindle speed of the machine tool is lower than the referenée value,please reduce
3 | 15 15 10,800 | 820 | 0.004 | 0.188 | 0.002 10,800 | 710 | 0.002 | 0.175 | 0 7 Longin of e overnang must b 25 stort ae possble, ‘
%8 Oil mist coolant is recommended. |
<9 Coolant supply and chip disposal in the deep portion are very important. |
3% 10 The stock allowance for this tool is a guideline. Please adjust it according to N
the machining condition of the previous process and the required accuracy. D P
511 The parameters for the Stock Removal (Inner Corner) process are reference values
based on the condition after roughing, where a corner radius end mill approximately
1.5 times larger than the tool used in this process was applied.
Please adjust the depth of cut and feed rate according to the amount of remaining ST P EFNTRG
material from the previous roughing operation. T AU
Example [ Stock _a\_\om_ta;cper afer
Roughing: ¢3 x R0.5 = Stock removal (inner comer): ¢ 2 x R0.2 Depth of cut ae
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25 #Z2 FD;FR  Attention on Safety

1) TEZS—INSMOETRIE. TEDRUH UL, HENRF CEEANRRIC, 1) When removing tools from cases, be careful of getting-out of tools and don’t touch directly
FHTERLUTLZE W, the cutting edges.

2) NI ZEEZRF TRIVRVEC LT IEE0, 2) Never touch the cutting edges directly with bare hand.

3) ITEAFAT 3. WETIBEABODETDT. BT H/\— - REAHREEFALO TS0, 3) Use safety covers and eye protection, as tools may be broken.

4) AILIZF. TEONTASICESSEMEBRBLTI RS0, 4) Use holders, etc. tha.t match the tools and nature of the process.\ng operations.
TRBRLICULND EBEL. FENElZ 3L 5ELTRE, o T T e ached o (e holder o prevent shaldng.

5) ?&H‘JH(%\ ,L,‘jhw)!aibr f 7":?1,\\, = . 6) Make sure of dimensionspof togll.s and work pieces before starting operation.

6 I‘%R(H&ﬁﬂﬂﬂ)ﬂ';ﬁ(;\ 5’9?)%1&)6%@}[(3‘5“? < 7":?&\,, 7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

7) UIHIERAEE, UDI%T‘J{QFH%W(C‘S‘@(\ LI SLENBOT. 8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting

8) FEICIE U CHMERE L C < IeE W, AKBIEIHIBERAT S 5a (@, MTRICRET SN fluid could lead to fires due to sparks generated during processing or heat caused by
TN, KHDBRNBDET, BNHRELIITO TS, breakage. Ensure that you take proper fire-prevention measures.

9) EAPCERE (UHE - &) MRELLHEE. BE5CHIRZIEH TS, 9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) TEQOHUEEFLRNTLIZE, 10) Don’t modify tools.
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This print uses environmentally friendly inks.




