2 Flutes HARDMAX
Size R0.1~R2

| @ Shank Dia [l Back Taper
30° 0/-0.005 [ Geometry

Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon ' Alloy  Prehardened Hardened Steels Castlron Aluminum  Graphite = Copper = Plastics = Glass | Tianium = Heat  Cemented Hard Brite
Steels | Steels | Steels Alloys Filed | Aloys | Resistant Carbide ~~ (Norv
SasC[SRISOM A SOHRC ~ SSHRC, ~ 6OHAC, ~B5HRC ~ TOHRC Pestis s b
UDC-PCD O O [ J [ J [ J [ [ J O [ O O
CBN
Series
o 2 Total 245 models
q’far’” : Model Radius of Neck Taper  Neck  Effective ~Length ~ Neck  ShankTaper Overall =~ Shank Suggested
Mhrlazr BallNose ~ Angle Length = Length of Cut | Diameter = Angle Length  Diameter Shape Retail Price
[E— R N 2, 2, 2 od, Bta L od ¥
Radius HTNB 2002-015-1 1.5 50 4 11,520
) HTNB 2002-020-1 300 2 50 4 12,120
~.° | HTNB2002-030-1 3 50 4 14,400
’ HTNB 2002-015-2 1.5 50 4 11,520
s HTNB 2002-:020-2 RO.1  1° 2 — 018 — 18 50 4 A 12120
R HTNB 2002-030-2 3 50 4 14,400
Ball / Long HTNB 2002-015-3 1.5 50 4 11,520
o HTNB 2002-020-3 130" 2 50 4 12,120
Long Neck | o HTNB 2002-030-3 3 50 4 14,400
- ]”=’ HTNB 2003-020-1 0 2 50 4 11,520
ggﬁe« Neck HTNB 2003-030-1 3 50 4 12,120
] HTNB 2003-020-2 . 2 B0 4 11,520
3 HTNB 2003-030-2 RO.15 1 3 o 024 o 16 50 4 A 12,120
Taper % HTNB 2003-020-3 130" 2 50 4 11,520
— HTNB 2003-030-3 3 50 4 12,120
o HTNB 2004-030-1 3 50 4 8.880
HTNB 2004-040-1 300 4 50 4 8,880
m HTNB 2004-060-1 6 50 4 9,600
v Cutter HTNB 2004-030-2 3 50 4 8,880
HTNB 2004-040-2 RO.2 1° 4 — 0.32 — 16° 50 4 A 8,880
bl HTNB 2004-060-2 6 50 4 9,600
HTNB 2004-030-3 3 50 4 8,880
Technical Data HTNB 2004-040-3 1°30° 4 50 4 8,880
HTNB 2004-060-3 6 50 4 9,600
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Taper Neck design offers high rigidity.
Stable milling and excellent surface even on deep milling.

HARDMAX coat offers heat resistance, toughness and lubricity at a high level.

Suitable for hard materials up to 65HRC.

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls
the precise value of this angle. Shank taper angle should not
make contact with the work piece.

Shape A Shape B
R -

° Bta .,,R B a
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Number R Tﬁl gg g
HTNB 2002-015-1 1.5 13.36°
HTNB 2002-020-1 307 2 12.63°
HTNB 2002-030-1 3 11.37°
HTNB 2002-015-2 1.5 1341°
HTNB 2002-020-2 RO.1 1° 2 12.69°
HTNB 2002-030-2 g 11.46°
HTNB 2002-015-3 1.5 13.46°
HTNB 2002-020-3 1°30° 2 12.76°
HTNB 2002-030-3 3 11.56°
HTNB 2003-020-1 30 2 12.62°
HTNB 2003-030-1 3 11.34°
HTNB 2003-020-2 ., 2 12.68°
HTNB 2003-030-2 RO.15 ] 3 11.43°
HTNB 2003-020-3 1°30" 2 12.75°
HTNB 2003-030-3 3 11.62°
HTNB 2004-030-1 3 11.30°
HTNB 2004-040-1 307 4 10.23°
HTNB 2004-060-1 6 8.60°
HTNB 2004-030-2 3 11.38°
HTNB 2004-040-2 | RO.2 1° 4 10.33°
HTNB 2004-060-2 6 8.72°
HTNB 2004-030-3 g 11.48°
HTNB 2004-040-3 1°30° 4 10.44°
HTNB 2004-060-3 6 8.84°

Actual effective length

Effective Length by Inclined Angles

— : Interference
1° 1°30’
1.50 1.55
2.01 2.08
3.05 3.15
= 1.51
— 2.03
— 3.06
2.01 2.08
3.05 3.15
= 2.03
— 3.06
3.04 3.14
4.08 421
6.14 6.34
— 3.06
= 410
— 6.16

o0
1.60
2.15
3.26
1.56
2.10
3.17
1.53
2.04
3.08
2.15
3.25
2.10
3.17
2.05
3.08
3.25
4.35
6.56
3.17
4.23
6.37
3.08
4.12
6.19

Interference angle
|

Unit (mm)

3
1.72
2.31

3.50
1.68
2.25
3.40
1.64
2.19
3.31

2.30
3.49
2.25
3.40
2.19
3.31

3.48
4.67
7.04
3.39
4.54
6.84
3.30
4.42
6.64

Next Page =

N

leg
N

=

Taper Neck
Ball




2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper  Overall ~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price

R ™ e, e, e ®d, Bta L od ¥
HTNB 2005-040-1 4 50 4 8.400
HTNB 2005-060-1 20 B8 50 4 8.880
HTNB 2005-080-1 8 50 4 8.880
HTNB 2005-100-1 10 50 4 9.600
— HTNB 2005-040-2 4 50 4 8.400
g ek HTNB 2005-060-2 i B 50 4 8.880
) HTNB 2005-080-2 RO25 | 1 8 0.4 16 50 4 A 8.880
S HTNB 2005-100-2 10 50 4 9.600
S HTNB 2005-040-3 4 50 4 8.640
—— HTNB 2005-060-3 130" B 50 4 8.880
o ) | HTNB 2005-080-3 8 50 4 8.880
HTNB 2005-100-3 10 50 4 9.600
_< HTNB 2006-040-1 4 50 4 8.280
- HTNB 2006-060-1 B 50 4 8.520
g HTNB 2006-080-1 8 50 4 8.520
g Nk |3 HTNB 2006-100-1 so 10 50 4 8.640
e ) HTNB 2006-120-1 12 50 4 9.360
N HTNB 2006-140-1 14 50 4 9.360
[ HTNB 2006-160-1 16 50 4 9.360
J HTNB 2006-200-1 20 50 4 12,500
Lone Ne ~P§ HTNB 2006-040-2 4 50 4 8.280
- HTNB 2006-060-2 6 50 4 8520
Taoe ek | HTNB 2006-080-2 8 50 4 8,520
s HTNB 2006-100-2 > 10 50 4 8,640
— HTNB 2006-120-2 2 50 4 9.360
cllLore HTNB 2006-140-2 14 50 4 9.360
) HTNB 2006-160-2 16 50 4 9.360
Long Nk | HTNB 2006-200-2 20 . 50 4 12,500
o B HTNB 2006-040-3 RO.3 2 09 048 056 16 50 4 B 5.080
T Nm] HTNB 2006-060-3 6 50 4 8,520
el HTNB 2006-080-3 8 50 4 8,520
;3 HTNB 2006-100-3 3o 0 50 4 8,640
Taper B HTNB 2006-120-3 12 50 4 9.360
" HTNB 2006-140-3 14 50 4 9.360
) HTNB 2006-160-3 16 50 4 9.360
© | HTNB 2006-200-3 20 50 4 12,600
. HTNB 2006-080-4 8 50 4 8.520
Spial HTNB 2006-120-4 2° 12 50 4 9.360
HTNB 2006-200-4 20 50 4 12,500
) HTNB 2006-080-6 8 50 4 8,520
"' | HTNB 2006-120-6 3 12 50 4 9,360
HTNB 2006-200-6 20 50 4 12,500
| Teoticl Dt | HTNB 2006-120-10 5 12 50 4 9.360
HTNB 2006-200-10 20 50 4 12,500




Unit (mm)
Model Radiusof ~NeckTaper ~ Neck  Interference Effective Length by Inclined Angles
Number Ball Nose Angle Length Angle — : Interference
R ™ 2, , ,

30 1° 1°30 P &
HTNB 2005-040-1 4 1017 — 408 427 435 466
HTNB 2005-060-1 50 6 8.52° — 6.14 634 6.55 7.03
HTNB 2005-080-1 8 7.33° — 8.21 8.48 8.76 9.41
HTNB 2005-100-1 10 6.43° — 1027 1061 1097 11.78
HTNB 2005-040-2 4 10.27° — — 4.10 423 | 454
HTNB 20050602 .. . 6 8.64° — — 6.16 6.37 6.84 sm S
HTNB 2005-080-2 8 7.45° — — 8.23 851 9.13
HTNB 2005-100-2 10 6.55° — — 10.30 1065 1143 r
HTNB 2005-040-3 4 10.38° — — — 412 @ 4.4
HTNB 2005-060-3 130" 6 8.76° — — — 6.19 6.64 —
HTNB 2005-080-3 8 7.57° — — — 8.26 8.86 E
HTNB 2005-100-3 10 6.67° — — — 10.33  11.09 Series
HTNB 2006-040-1 4 10.10° — 408 421 434 @ 4865 P
HTNB 2006-060-1 6 8.44° — 6.14 634 6.55 7.03 [w
HTNB 2006-080-1 8 7.24° — 8.21 8.47 8.76 9.40 ¢
HTNB 2006-100-1 20 10 6.33° — 1027 1061 10897 11.77 .
HTNB 2006-120-1 12 5.63° — 1234 1274 | 13.18  14.14
HTNB 2006-140-1 14 5.07° — 1439 1487 1537 1651 -
HTNB 2006-160-1 16 4B1° — 1646 1701 1759 1889
HTNB 2006-200-1 20 3.90° — 2060 2128 22.01 2364
HTNB 2006-040-2 4 10.21° — — 4.10 423 453 z
HTNB 2006-060-2 6 8.55° — — 6.17 6.37 6.83 g
HTNB 2006-080-2 8 7.36° — — 8.23 851 9.13
HTNB 2006-100-2 . 10 6.45° — — 1030 1065 11.43
HTNB 2006-120-2 12 5.74° — — 1237 1279 13.72 —
HTNB 2006-140-2 14 5.18° — — 1443 1493 16.03 col, g
HTNB 2006-160-2 16 a71° — — 1650 17.07 1832
HTNB 20062002 . - 20 3.99° — — 20.64 21.34 2292 gLt
HTNB 2006-040-3 4 10.31° — — — 412 | 4.4 =
HTNB 2006-060-3 6 8.67° — — — 6.19 6.64 [Tape, ek
HTNB 2006-080-3 8 7.48° — — — 8.26 8.86 Bl
HTNB 2006-100-3 130" 10 6.57° — — — 10.34  11.09 ::
HTNB 2006-120-3 12 5.86° — — — 1240 13.31 2 Taper
HTNB 2006-140-3 14 5.29° — — — 1446 1552 8
HTNB 2006-160-3 16 4.82° — — — 1654  17.76
HTNB 2006-200-3 20 4.09° — — — 20.67 22.19 ol
HTNB 2006-080-4 8 7.60° — — — — 8.59
HTNB 2006-120-4 o 12 5.98° — — — — 12.89 Spiral
HTNB 2006-200-4 20 419 — — — — 21.49
HTNB 2006-080-6 8 7.86° — — — — —
HTNB 2006-120-6 3 12 623 — — — — — o
HTNB 2006-200-6 20 4.41° — — — — —
HTNB 2006-120-10 - 12 6.82° — — — — — Technical Dea
HTNB 2006-200-10 20 4.92° — — — — —
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2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper  Overall ~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price

R N 2, 2, 2 @d; Bta L od X
HTNB 2008-060-1 6 50 4 8.880
HTNB 2008-080-1 ' 8 50 4 8.880
HTNB 2008-120-1 0 12 60 4 9.360
HTNB 2008-160-1 16 60 4 11,500
HTNB 2008-060-2 6 50 4 8.880
HTNB 2008-080-2 8 50 4 8.880
Seres HTNB200s 202 R = R R R A YeYse
—_— HTNB 2008-160-2 16 60 4 11.500
@ HTNB 2008-060-3 6 50 4 8.880
— HTNB 2008-080-3 . 8 50 4 8.880
Em HTNB 2008-120-3 190 12 60 4 9.360
I § HTNB 2008-160-3 16 60 4 11.500
o HTNB 2010-060-1 6 50 4 7.560
— HTNB 2010-080-1 8 50 4 7.560
@ HTNB 2010-100-1 10 50 4 7.560
g HTNB 2010-120-1 12 50 4 7.560
g HTNB 2010-140-1 14 50 4 7.560
bt HTNB 2010-160-1 16 50 4 7,560
—_— HTNB 2010-180-1 RO.5 30" 18 1.5 1 08 0.95 16° 50 4 B 7.560
St HTNB 2010-200-1 20 60 4 9,600
g etk |oo HTNB 2010-220-1 22 60 4 9.600
© B HTNB2010-260-1 26 65 4 10,080
@ HTNB 2010-300-1 30 70 4 10.560
— HTNB 2010-320-1 32 70 4 10.560
EQ HTNB 2010-360-1 36 80 4 11.040

j—

Barrel
Spiral

V Cutter

Drill

Technical Data
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2 Flutes

Unit (mm)
Model Radiusof ~NeckTaper ~ Neck  Interference Effective |fn.91h by Inclined Angles
Number Ball alose A_rllﬁlle Leggth Angle * Interference
: 30 i 1°30° 2 3

HTNB 2008-060-1 6 826 — 614 834 654 701
HTNB 2008-080-1 , 8 704 — 821 847 875 938
HTNB 2008-120-1 30 12 5.44° — 1233 1274 13.17 1413
HTNB 2008-160-1 16 443 — 18647 17.01 1759 1888
HTNB 2008-060-2 6 8.37° — — .17 837 682 Vo
HTNB 2008-080-2 ) 8 7.6 — — 823 851 912 -
HTNB 2008-120-2 RO4 |1 12 5.55° — — 1237 1279 1372
HTNB 2008-160-2 16 453 — - 1650 17.08 18.31 P —
HTNB 2008-060-3 6 849 — — — 820 664 E
HTNB 2008-080-3 . 8  7eo8 — = = 826 886 P —
HTNB 2008-120-3 12 5.67° — — — 1240 13.30 “’F
HTNB 2008-160-3 186 463 — = — 1654 17.75 D
HTNB 2010-060-1 6 806 — 614 833 654  7.00 L
HTNB 2010-080-1 8 684 — 821 847 875 937 e
HTNB 2010-100-1 10 5.93° — 1027 1060 1096 11.74 o
HTNB 2010-120-1 12 5.24° — 1233 1273 1316  14.11 B
HTNB 2010-140-1 14 489 — 1439 1485 1535 1647 g
HTNB 2010-160-1 16 4.25° — 1646 17.00 1758 18.86
HTNB 2010-180-1  RO.5 30° 18 388 — 1851 1912 19.77 2121 —_—
HTNB 2010-200-1 20 357 — | 2060 2127 2200 2361 Skl
HTNB 2010-220-1 22 | 331 — 2266 2341 2420 2598 i —
HTNB 2010-260-1 26 2.88° = 26.79 | 27.67 @ 28.62 | Nolterference %F
HTNB 2010-300-1 30 255 — 3090 31.93 33.02 loheene @
HTNB 2010-320-1 32 | 241° — 3298 3407 3524  lNoheec —
HTNB 2010-360-1 3 218 — | 371 | 3834 3966  lomeewme| 2 1
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2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper  Overall ~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price

R ™ 2, g, e od, Bta L od ¥
HTNB 2010-060-2 6 50 4 7.560
HTNB 2010-080-2 8 50 4 7.560
HTNB 2010-100-2 10 50 4 7.560
- HTNB 2010-120-2 12 50 4 7.560
o HTNB 2010-140-2 14 50 4 7.560
) HTNB 2010-160-2 16 50 4 7.560
oorco) | HTNB 2010-180-2 1 18 50 4 7.560
e ) HTNB 2010-200-2 20 60 4 9,600
“oon )| HTNB 2010-220-2 22 60 4 9,600
Series | ] HTNB 2010-260-2 26 65 4 10.080
— HTNB 2010-300-2 30 70 4 10,560
Sauare | HTNB 2010-320-2 32 70 4 10,560
ﬁf HTNB 2010-360-2 36 80 4 11.040
e ) HTNB 2010-060-3 6 50 4 7.560
— HTNB 2010-080-3 8 50 4 7.560
Radius HTNB 2010-100-3 10 50 4 7.560
. «\:_\55 HTNB 2010-120-3 12 16° 50 4 B 7.560
2 | HTNB 2010-140-3 14 50 4 7560
Tape Neck HTNB 2010-160-3 RO-5 16 15| 08 1095 50 4 7.560
| HTINB2010-1803 1°30° | 18 50 4 7,560
~ .| | HTNB2010-2003 20 680 4 9.600
e HTNB 2010-220-3 22 60 4 9.600
gt | HTNB 2010-260-3 26 65 4 10.080
J~ HTNB 2010-300-3 30 70 4 10,560
oper e HTNB 2010-320-3 32 70 4 10,560
— HTNB 2010-360-3 36 80 4 11,040
S HTNB 2010-120-4 12 50 4 7.560
| HTNB 2010-160-4 o 16 50 4 7,560
B(mf HTNB 2010-200-4 20 60 4 9.600
J HTNB 2010-300-4 30 70 4 10.560
Soial ) HTNB 2010-120-6 12 50 4 7.560
0 HTNB 20101606 ] 16 50 4 7,560
. HTNB 2010-200-6 3 20 60 4 9,600
J HTNB 2010-298-6 29.8 — 70 4 C 10560
E HTNB 2010-120-10 - 12 - 50 4 5 7.560
HTNB 2010-200-10 20 70 6 9,600




Unit (mm)
Model Radiusof ~NeckTaper ~ Neck  Interference Effective Length by Inclined Angles
Number Ball Nose Angle Length Angle — : Interference
R ™ i 30 i 1°30° 2 3
HTNB 2010-060-2 6 8.17° — — 6.18 6.38 6.82
HTNB 2010-080-2 8 6.95° — — 8.24 851 9.12
HTNB 2010-100-2 10 6.04° — — 10.31 10.66 1142
HTNB 2010-120-2 12 B35 = = 12.38 12.79 13.72
HTNB 2010-140-2 14 4.79° — — 14.45 14.93 16.02 0énn Serk
HTNB 2010-160-2 16 4.34° — = 16.51 17.07 18.31 -
HTNB 2010-180-2 1° 18 3.97° — — 1858 1921 2061 ( (oorcn
HTNB 2010-200-2 20 3.65° — — 2064 2135 2291
HTNB 2010-220-2 22 3.39° — — 22.71 2348 | 25.21 ( .
HTNB 2010-260-2 26 2.95° = = 26.85 | 27.76 | Nolterference Series
HTNB 2010-300-2 30 Y- - — | 3097 3208 ftoheewe|
HTNB 2010-320-2 32 2.48° = = 33.05 | 34.18 | Nolnterference Sauare
HTNB 2010-360-2 36 2.24° — — 37.18 | 38.46 | Nolnterference
HTNB 2010-060-3 6 8.28° — — = B8.21 B6.65
HTNB 2010-080-3 8 7.06° — — — 8.28 887
HTNB 2010-100-3 10 B8.16° = = = 10.35 11.10 Hadis
HTNB 2010-120-3 12 545° — — — 1242 13.32
HTNB 2010-140-3 14 4.90° — — — 14.47 1552
HTNB 2010-160-3 RO.5 16 4.44° — — — 1666  17.77
HTNB 2010-180-3 1°30° 18 4.06° = = = 18.61 19.97
HTNB 2010-200-3 20 3.74° — — — 20.70 | 22.21
HTNB 2010-220-3 ee 3.47° — — = 22.77 @ 2444
HTNB 2010-260-3 26 3.03° — — — 26.91 28.88 ,;',“E
HTNB 2010-300-3 30 2.69° = = = 31.03 | Nolnterference -
HTNB 2010-320-3 32 2.55° — — — 33171 | Nohererence T s
HTNB 2010-360-3 36 2.30° — — — 37.25 | Nolnterference P —
HTNB 2010-120-4 12 5.57° — — — — 12.88 5 over
HTNB 2010-160-4 o 16 455 = — — — — 1718 .
HTNB 2010-200-4 20 384  — — — — 2148 { o
HTNB 2010-300-4 30 2.77° = — — — No Interference S
HTNB 2010-120-6 12 5.82° — — — — — {s;)ijzal
HTNB 2010-160-6 ] 16 477 — — — — — -
HTNB 2010-200-6 8 20 4.05° — — — — — o
HTNB 2010-298-6 29.8 = = = — — — S
HTNB 2010-120-10 - 12 6.38° — — — — — @
HTNB 2010-200-10 20 6.35° = = = = =
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2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper Overall =~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price
R N e, 2, e @d Bta L od ¥
HTNB 2015-100-1 10 60 4 7,920
HTNB 2015-120-1 12 60 4 7.920
HTNB 2015-160-1 16 60 4 8,640
HTNB 2015-200-1 20 60 4 8.640
~ ) 30°
03 Stark HTNB 2015-220-1 22 60 4 8,640
— HTNB 2015-260-1 26 70 4 9.360
.0 || HTNB2015-300-1 30 70 4 9,360
) HTNB 2015-360-1 36 80 4 11.040
— ) HTNB 2015-100-2 10 60 4 7.920
CBN
Series HTNB 2015-120-2 12 60 4 7,920
—
- HTNB 2015-160-2 16 60 4 8.640
Square | HTNB 2015-200-2 1° 20 60 4 8.640
— HTNB 2015-260-2 26 70 4 9.360
Long Neck |@
S ) HTNB 2015-300-2 30 70 4 9,360
J
HTNB 2015-360-2 36 80 4 11.040
) RO.75 2.25 1.2 1.42 16° B
Radius HTNB 2015-100-3 10 60 4 7,920
| HINB2015-120-3 12 60 4 7.920
Long Neck |
Redius E HTNB 2015-160-3 16 60 4 8,640
R— HTNB 2015-200-3 1°30° 20 60 4 8,640
| HTNB2015-260-3 26 70 4 9.360
N HTNB 2015-300-3 30 70 4 9,360
Ball / Long
SharkBal | HTNB 2015-360-3 36 80 4 11,040
Long Neck | HTNB 2015-120-4 12 60 4 7.920
R HTNB 2015-160-4 o 16 60 4 8,640
ga;l)ler Neck HTNB 2015-200-4 20 60 4 8,640
al
HTNB 2015-300-4 30 70 6 11,040
57 HTNB 2015-120-6 12 60 4 7.920
Taper o
~ | HTNB2015-160-6 o 16 60 4 8.640
) HTNB 2015-200-6 20 60 4 8,640
Barrel
) HTNB 2015-300-6 30 70 6 11.040
Spiral
V Cutter
J
)




2 Flutes

Unit (mm)
Model Radiusof ~NeckTaper ~ Neck  Interference Effective Length by Inclined Angles
Number Ball Nose Angle Length Angle — : Interference
R ™ i 30 i 1°30° 2 3
HTNB 2015-100-1 10 5.36° — 10.27 10.59 10.93 11.70
HTNB 2015-120-1 12 4.69° — 1233 1272  13.14 1408
HTNB 2015-160-1 16 3.75° — 16.46 16.99 17.56 18.82
HTNB 2015-200-1 30 20 3.12° = 2059 2126 2198 2357
HTNB 2015-220-1 ee 2.88° — 22.66 | 23.39 @ 24.18 | Nolnterference g8 Sherk
HTNB 2015-260-1 26 | 250°  — | 2679 2766 2860 Nt o
HTNB 2015-300-1 30 2.20° — 30.92 | 31.93 | 33.01 | Nolnterference 1
HTNB 2015-360-1 36 1.87° — 37.11 38.33 | Nolnterference | Nolnterference
HTNB 2015-100-2 10 5.46° — — 10.31 10.65 11.39 (-
HTNB 2015-120-2 12 4.79° = = 12.38 12.78 13.69 (b;'lwes
HTNB 2015-160-2 16 3.83° — — 16.51 17.06 18.29 >—
HTNB 2015-200-2 1° 20 3.20° = = 20.65  21.34 22.89 | Sauare
HTNB 2015-260-2 26 2.56° — — 26.85 | 27.76 | Nolterference 5
HTNB 2015-300-2 30 2.26° — — 30.98 | 32.03 | Nolnterference ’
HTNB 2015-360-2 36 1.92° — — 37.18 | Nolnterference | Nolnterference >
HTNB 2015-100-3 RO.75 10 557° = = — 10.36 11.09 Radius
HTNB 2015-120-3 12 4.89° — — — 12.43 13.31 T~
HTNB 2015-160-3 16 3.92° — — — 1657 17.76 C{w
HTNB 2015-200-3 1°30° 20 3.28° — — — 20.71 2221
HTNB 2015-260-3 26 2.63° = = = 26.91 | Nonterference
HTNB 2015-300-3 30 2.32° — — — 31.05 | Nolnterference ((——
HTNB 2015-360-3 36 1.98° — — — | Noteteence | Nolererence [@fﬂ%é‘!j}"
HTNB 2015-120-4 12 4.98° — — — — 12.90 wW
HTNB 2015-160-4 . 16 | 402 — — — — 17.20 2
HTNB 2015-200-4 20 3.36° — — — — 21.50 Teper Neck
HTNB 2015-300-4 30 3.84° = = = = 32.25 -
HTNB 2015-120-6 12 5.21° — — — — — g
HTNB 2015-160-6 o 16 | 4220 | — — — — — 3|
HTNB 2015-200-6 20 3.55° — — — — —
HTNB 2015-300-6 30 @ 4.04° — — — — — o
Next Page =
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2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper  Overall ~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price
R e, 2, e @d, Bta L od ¥
HTNB 2020-120-1 12 60 4 8.100
HTNB 2020-160-1 16 60 4 8.100
HTNB 2020-200-1 20 60 4 8.640
HTNB 2020-220-1 22 60 4 8,640
HTNB 2020-240-1 24 60 4 9,600
Y ) HTNB 2020-260-1 30" 26 60 4 9,600
HTNB 2020-280-1 28 70 4 10,560
HTNB 2020-300-1 30 70 4 10,560
HTNB 2020-320-1 32 70 4 10,560
HTNB 2020-340-1 34 70 4 11,040
HTNB 2020-360-1 36 80 4 11,040
HTNB 2020-400-1 40 80 4 12,480
HTNB 2020-100-2 10 60 4 8.100
HTNB 2020-120-2 12 60 4 8,100
HTNB 2020-160-2 16 60 4 8,100
HTNB 2020-200-2 20 60 4 8,640
HTNB 2020-220-2 22 60 4 8,640
HTNB 2020-240-2 24 60 4 9,600
HTNB 2020-260-2 1° 26 60 4 9,600
HTNB 2020-280-2 28 70 4 10,560
HTNB 2020-300-2 30 70 4 10,560
HTNB 2020-320-2 32 70 4 10,560
HTNB 2020-340-2 34 70 4 11,040
HTNB 2020-360-2 36 . 80 4 11,040
HTNB 2020-400-2 R 40 8 16 191 16 80 4 B 13,100
HTNB 2020-100-3 10 60 4 8,100
- HTNB 2020-120-3 12 60 4 8,100
HTNB 2020-160-3 16 60 4 8.100
HTNB 2020-200-3 20 60 4 8.640
HTNB 2020-220-3 22 60 4 8.640
g HTNB 2020-240-3 24 60 4 9,600
L HTNB 2020-260-3 1°30° 26 60 4 9,600
ggll’f‘ ek HTNB 2020-280-3 28 70 4 10,560
HTNB 2020-300-3 30 70 4 10,560
- HTNB 2020-320-3 32 70 4 10,560
\ HTNB 2020-340-3 34 70 4 11,040
E— HTNB 2020-360-3 36 80 4 11,040
) HTNB 2020-400-3 40 80 4 13,100
HTNB 2020-120-4 12 60 4 8,100
- HTNB 2020-160-4 16 60 4 8.100
HTNB 2020-200-4 2° 20 60 4 8,640
HTNB 2020-300-4 30 70 6 11,440
] HTNB 2020-400-4 40 80 6 13,980
J HTNB 2020-120-6 12 60 4 8,100
HTNB 2020-160-6 16 60 4 8.100
— HTNB 2020-200-6 3° 20 60 4 8.640
el | HTNB 2020-300-6 30 70 6 11,440
HTNB 2020-400-6 40 80 6 13,980



Model
Number

HTNB 2020-120-1
HTNB 2020-160-1
HTNB 2020-200-1
HTNB 2020-220-1
HTNB 2020-240-1
HTNB 2020-260-1
HTNB 2020-280-1
HTNB 2020-300-1
HTNB 2020-320-1
HTNB 2020-340-1
HTNB 2020-360-1
HTNB 2020-400-1
HTNB 2020-100-2
HTNB 2020-120-2
HTNB 2020-160-2
HTNB 2020-200-2
HTNB 2020-220-2
HTNB 2020-240-2
HTNB 2020-260-2
HTNB 2020-280-2
HTNB 2020-300-2
HTNB 2020-320-2
HTNB 2020-340-2
HTNB 2020-360-2
HTNB 2020-400-2
HTNB 2020-100-3
HTNB 2020-120-3
HTNB 2020-160-3
HTNB 2020-200-3
HTNB 2020-220-3
HTNB 2020-240-3
HTNB 2020-260-3
HTNB 2020-280-3
HTNB 2020-300-3
HTNB 2020-320-3
HTNB 2020-340-3
HTNB 2020-360-3
HTNB 2020-400-3
HTNB 2020-120-4
HTNB 2020-160-4
HTNB 2020-200-4
HTNB 2020-300-4
HTNB 2020-400-4
HTNB 2020-120-6
HTNB 2020-160-6
HTNB 2020-200-6
HTNB 2020-300-6
HTNB 2020-400-6

Radius of
Ball Nose
R

R1

Neck Taper
Angle
™

30

1°30°

Neck
Length
2,

12
16
20
22
24
26
28
30
32
34
36
40
10
12
16
20
22
24
26
28
30
32
34
36
40
10
12
16
20
22
24
26
28
30
32
34
36
40
12
16
20
30
40
12
16
20
30
40

Interference
Angle

4.05°
3.19°
2.63°
242°
2.23°
2.08°
1.94°
1.83°
1.72°
1.63°
1.54°
1.40°
4.77°
4.13°
3.26°
2.69°
2.48°
2.29°
2.13°
2.00°
1.88°
1.77°
1.67°
1.59°
1.44°
4.83°
4.22°
3.34°
2.76°
2.54°
2.35°
2.19°
2.05°
1.93°
1.82°
1.72°
1.63°
1.48°
4.29°
341°
2.83°
3.52°
2.78°
4.48°
3.58°
2.98°
3.71°
2.94°

Effective Length by Inclined Angles

— : Interference
1°30°
12.72
16.99
21.26
23.39
25.53
27.66
29.80
31.93
34.07
36.20
38.33
No Interference
10.34
12.40
16.53
20.67
22.73
24.80
26.87
28.94
31.00
33.07
35.14
37.20

No Interference

2
13.14
17.55
21.97
24.17
26.38
28.59

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference
10.66
12.80
17.08
21.35
23.49
25.63
27.77
29.91

No Interference

No Interference

No Interference

No Interference

No Interference
10.38
12.46
16.60
20.74
22.81
24.88
26.95
29.02

NoInterference

No Interference

No Interference

NoInterference

No Interference

Next Page =

Unit (mm)

3
14.05
18.80

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference
11.40
13.69
18.29

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference
11.09
13.33
17.78

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference

No Interference
12.97
17.26

No Interference
32.31

No Interference

IEE

Taper Neck
Ball



2 Flutes HARDMAX

Model Radius of Neck Taper Neck = Effective = Length Neck  ShankTaper  Overall ~ Shank Suggested
Nl BallNose  Angle Length ~ Length ~ ofCut | Diameter  Angle Length ~ Diameter Shape Retail Price

R ™ 2, g, e od, Bta L od ¥
HTNB 2030-200-1 20 60 6 9,740
HTNB 2030-220-1 =) 60 6 9,740
HTNB 2030-260-1 26 70 6 10,400
HTNB 2030-300-1 30 70 6 11.880
|| HTNB2030-320-1 300 32 70 6 12,480
© || HTNB2030-360-1 36 80 6 13,000
— HTNB 2030-400-1 40 80 6 13.200
S HTNB 2030-420-1 42 90 6 13.680
:< HTNB 2030-520-1 52 100 6 15,360
o HTNB 2030-200-2 20 60 6 9,740
) HTNB 2030-260-2 26 70 6 10,400
T HTNB 2030-300-2 30 70 6 11.880
© 2| HTNB 2030-320-2 32 70 6 12.480
Lng ek |8 HTNB 2030-360-2 R1.5 . 36 45 24 289 16 80 6 B 13.000
) HTNB 2030-400-2 ] 40 80 6 13.200
— ) HTNB 2030-420-2 42 90 6 13.680
rede HTNB 2030-480-2 48 100 6 15,360
e |2 HTNB 2030-520-2 52 100 6 15,360
s |2 HTNB 2030-620-2 62 100 6 18.230
Tape Neck HTNB 2030-200-3 20 60 6 9,740
) HTNB 2030-260-3 26 70 6 10.400
T HTNB 2030-300-3 30 70 6 11.880
Shark Bl HTNB 2030-320-3 130 32 70 6 12480
et | HTNB 2030-360-3 36 80 6 13,000
R HTNB 2030-400-3 40 80 B8 13,200
Taer Neck HTNB 2030-420-3 42 90 6 13.680
- HTNB 2030-580-3 58 100 6 15.360
=] HTNB 2040-300-1 30 80 6 11.590
o j; HTNB 2040-400-1 30" 40 80 6 15.000
e HTNB 2040-620-1 62 120 6 19.200
Bar L HTNB 2040-200-2 20 80 6 11,590
- HTNB 2040-300-2 30 e 80 6 g 590
. HTNB 2040-360-2 R2 1° 36 6 32 387 80 6 13.420
- HTNB 2040-400-2 40 80 B 15.000
il HTNB 2040-600-2 60 120 6 19.200
- HTNB 2040-410-3 47 80 6 15,000
Tﬂ HTNB 2040-600-3 1°30° 60 120 8 28,000
HTNB 2040-800-3 80 — 130 8 C 30.360

548



Unit (mm)
Model Radiusof ~NeckTaper ~ Neck  Interference Effective Length by Inclined Angles
Number Ball alose A.?%Ie Leggth Angle — : Interference
: 30 1° 1:30° > 3
HTNB 2030-200-1 20 3.71° — 2059 2123  21.92 2346
HTNB 2030-220-1 22 343° = 2265 2336  24.13 2583
HTNB 2030-260-1 26 2.97° — 26.78 27.63 @ 28.54 | Noltererence
HTNB 2030-300-1 30 2.62° = 3091 @ 31.90 | 32.96 | Nolterference
HTNB 2030-320-1 30° 32 2.48° — 32.98 34.04 35.17 | Noltererence —
HTNB 2030-360-1 36 2.23° = 37.11 | 38.30 39.58 | Nohtererence o
HTNB 2030-400-1 40 2.03° — 41.23 4257 | 44.00 | Notererence s
HTNB 2030-420-1 42 1.94° — 43.30 44.70 | Nohterference | No lnterierence
HTNB 2030-520-1 52 1.60° — 53.62  55.38 | Nohterference | Nolntererence >—
HTNB 2030-200-2 20 3.79° = = 20.66 21.33 22.83 o
HTNB 2030-260-2 26 3.04° — — 26.87  27.75 29.72 L
HTNB 2030-300-2 30 2.69° = = 31.00 | 32.03 | Nolnterference 7
HTNB 2030-320-2 32 | 254 — — 3307  34.17 tomeems| o
HTNB 2030-360-2 R1.5 " 36 2.29° = = 37.20 @ 38.44 | Nolnterference % ’
HTNB 2030-400-2 40 2.08° — — 41.33 42.72 | Nolnererence
HTNB 2030-420-2 42 1.99° — — A3.40 | Nolnterference | Nolnterference
HTNB 2030-480-2 48 1.77° — — 49.60 | Nohteference | Nolntererence Hadis
HTNB 2030-520-2 52 1.64° = = 53.74  Nohteference | Nonterference L org ek
HTNB 2030-620-2 62 1.39° — — NolInterference | No Interference | No Interference ; s
HTNB 2030-200-3 20 3.88° = = = 20.75 22.20
HTNB 2030-260-3 26 3.12° — — — 26.96 @ 28.87
HTNB 2030-300-3 30 2.76° — — — 31.09 | Nolnterference —
HTNB 2030-320-3 g |32 esl — — — | 33.16  loheere [@i”ﬁ i
HTNB 2030-360-3 36 2.35° = = = 37.30 | Noltererence ol Lo oo
HTNB 2030-400-3 40 2.14° — — — 41.44 | Nohterference 2
HTNB 2030-420-3 42 2.05° — — — 4351 | Noltertence @
HTNB 2030-580-3 58 1.53° — — — | Noltafelnce | Noterirence o
HTNB 2040-300-1 30 1.88° — 30.91 | 31.88 | Nolnteference | Nolnterference o
HTNB 2040-400-1 30’ 40 1.43° — 471.23 | Nolnerference | Nolnterference | Nolnterference § Taper
HTNB 2040-620-1 62 0.94° — Nolnterference | Nolnterference | Nolnterference | No Interference
HTNB 2040-200-2 20 2.81° — — 20.67 @ 21.32 | Nolnterference Barel
HTNB 2040-300-2 30 1.93° — — 31.00 | Nolnterference | No Interference
HTNB 2040-360-2 R2 1° 36 1.63° — — 37.21 | Nohterference | Nolnterference -
HTNB 2040-400-2 40 1.47° — — Nolnterference | NoInterference | No Interference
HTNB 2040-600-2 60 1.00° — — Nolnterference | Nolnterference | No Interference ol
HTNB 2040-410-3 41 1.48° — — — Nolnterference | No Interference
HTNB 2040-600-3 1°30° 60 1.92° — — — No Interference | No Interference @m
HTNB 2040-800-3 80 = = — — No nterference | No Interference

549



PREHARDENED STEELS / HARDENED STEELS

COPPER / CARBON STEELS
WORK MATERIAL NAK 7/ SKD
Cu / S45C / S50C (30~45HRC)
a. a.
Model | Radius of Neck Taper Neck | Spindle Feed a, Radial Depth Spindle Feed a, Radial Depth
Number | Ball Nose P Length  Speed Rate  Axial Depth - o Speed Rate  Axial Depth . L
(mm) (mm) | (min") | (mm/min)  (mm) | Roughing Finishing | (min") | (mm/min)  (mm) | Roughing ' Finishing
(mm) mm) (mm) mm)

15 42000 640 0008 002 | 0015 29000 430 0006 002 0015
2002 RO A3 2 33000 370 0006 002 0011 23500 260 0005 002 0011
3 27000 270 0002 002 001 19000 165 0001 = 002 | 0.009

003 Roqs 130 2 3000 650 0000 003 0018 25200 400 0007 003 0016
orbelow 3 | 33000 | 500 0004 | 003 | 0015 23000 330 0003 003 | 0.014

3 42000 1300 0018 004 0031 29000 80 0014 004 0028

2004 Ro2 A3 4 33000 800 0008 004 | 0024 23000 520 0006 004 0023
6 27000 55 0005 004 002 19000 330 0004 004 0017

4 36000 1330 002 | 005 | 0037 28000 870 0016 005  0.031

2005 Rops 130 6 29000 900 002 005 | 0031 23000 650 0009 005 | 0028
2 lorbelow g 23500 600 0007 005 0026 19000 450 0006 = 005  0.024

10 20000 480 0004 005 0024 18000 380 0003 005 0021

4 | 44000 2340 0032 006 005 32500 1500 0025 006 0046

6 36000 1500 0018 006 0042 29,000 1,00 0014 006 0038

8 28500 1150 0018 006 004 24000 770 0014 006 0032

130 10 28500 950 0014 006 0033 24000 720 0011 006 003

orbelow | 13 28,500 950 | 0.009 | 0.06 0.033 | 24,000 720 | 0007 | 0.06 0.03
2006 | R0.3 14 26500 800 | 0007  0.06 003 | 23,000 660 | 0005 0.6 0.029
16 25000 700 | 0005 = 0.06 0.028 | 22,000 600 | 0004  0.06 0.027
20 20,000 400 | 0003 = 0.06 002 | 17,000 330 | 0002 006 0019
8 | 28500 1380 @ 0022 | 0.09 0.048 | 24,000 90 | 0017  0.09 0.038
12 28500 1,140 0011  0.09 004 | 24,000 860 | 0008 0.9 0.036
20 | 20,000 480 | 0004 | 0.09 0.024 | 17,000 400 | 0002 0.9 0.024
6 | 36000 2000 0023 008 0056 = 24000 1,300 0019 | 008 0.054

above

o008 Rog 130 8 28500 1500 0023 008 0.053 | 20,000 950 | 0019 | 0.8 0.048
“* orbelow 12 | 28500 1200 0018 = 0.08 0.042 | 16,500 600 = 0014 008 0.036

16 | 25000 900 0.1 0.08 0.036 | 15,000 500 = 0.008 = 0.08 0.033

® 6 35000 2900 @ 005 0.1 0083 = 23000 1,850 @ 0.04 0.1 0.08

= 8 | 28000 2200 @ 005 0.1 0079 = 19000 & 1,500 | 0.04 0.1 0.079
@ 10 | 24000 1,800 = 0035 = 0.1 0075 = 17,000 = 1,300 & 0.03 0.1 0.076
Bl 12 19,000 = 1,360 | 0.027 | 0.1 0072 | 14000 1,000 0022 @ 0.1 0.071
14 18000 1,200 @ 0025 @ 0.1 0.067 | 13,000 900  0.02 0.1 0.069

16 | 18,000 | 1,150 | 0.025 = 0.1 0.064 | 13,000 850  0.02 0.1 0.065

1300 | 18 | 17500 1,120 @ 0018 | 0.1 0.064 | 12,500 800 0013 01 0.064

orbelow | 29 17,000 = 1,080 = 0016 | 0.1 0.064 = 12,000 780 | 0013 | 0.1 0.064

22 17,000 1,080 = 0016 0.1 0.064 | 12,000 780 0013 01 0.064

2010 | RO.5 26 | 16000 1,000 = 0015 @ 0.1 0.063 | 11,000 700 0012 | 0.1 0.064

298 13400 840 0012 0.1 0.063 | 10,000 620 0.1 0.1 0.062

30 | 13400 840 = 0012 | 0.1 0.063 | 10,000 620 0.1 0.1 0.062

32 12,000 750 0011 0.1 0.063 | 9,000 550 0009 01 0.061

3 | 10,000 620 = 0009 0.1 0062 | 7,000 420 0007 01 0.06

12 19,000 1,632 0.032 0.15 0.086 14,000 =~ 1,200 0.026 0.15 0.086
16 18,000 = 1,380 0.03 0.15 0.077 13,000 = 1,020 0.024 0.15 0.078
20 17,000 = 1,300 0.019 0.15 0.076 12,000 920 0.016 0.15 0.077
29.8 13,400 1,000 0.014 0.15 0.075 10,000 740 0.012 0.15 0.074
30 13,400 | 1,000 0.014 0.15 0.075 10,000 740 0.012 0.15 0.074

>
or above



Model

WORK MATERIAL

Radius of

Number | Ball Nose
(mm)

2002

2003

2004

2005

2006

2008

2010

RO.1

R0.15

Ro.2

R0.25

R0.3

Ro.4

R0.5

Neck Taper

1°30°
or below

1°30
or below

1°30°
or below
1°30°

or below

1°30°
or below

above

1°30°
or below

1°30°
or below

>
or above

Neck
Length
(mm)

o

N | = N = = —_
W o O N oo A~ NO WO P~ O OO PO WWwNhWwN =

12
16
6
8
10
12
14
16
18
20
22
26
29.8
30
32
36
12
16
20
29.8
30

Spindle
Speed
(min™
28,000
22,000
17,500
23,500
21,500
27,000
22,000
18,000
27,500
22,000
17,000
16,000
25,500
21,000
17,000
17,000
16,000
15,500
15,000
12,000
17,000
16,000
12,000
21,000
17,000
14,000
13,000
23,000
19,000
16,000
12,600
12,000
12,000
11,000
11,000
11,000
10,000

9,500

9,500

9,000

7,000
12,600
12,000
11,000

9,500

9,500

HARDENED STEELS

Feed
Rate
(mm/min)

330
210
150
350
250
670
430
300
650
530
380
330
850
700
510
470
400
370
350
200
610
480
240
900
680
480
420
1,500
1,130
950
760
700
700
640
640
640
570
530
530
490
380
910
840
770
640
640

SKD / SKT
(45~55HRC)

ap
Axial Depth
(mm)

0.006
0.004
0.001
0.006
0.003
0.012
0.006
0.004
0.014
0.008
0.005
0.002
0.022
0.012
0.012
0.009
0.006
0.004
0.003
0.001
0.014
0.007
0.001
0.016
0.016
0.012
0.006
0.034
0.034
0.027
0.019
0.017
0.017
0.011
0.011
0.011
0.01

0.009
0.009
0.008
0.006
0.023
0.02

0.013
0.011
0.011

a

e
Radial Depth

Roughing | Finishing
(mm) (mm)

0.016
0.016
0.016
0.024
0.024
0.032
0.032
0.032
0.04
0.04
0.04
0.04
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.06
0.06
0.06
0.064
0.064
0.064
0.064
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.1
0.1
0.1
0.1
0.1

0.012
0.01

0.009
0.015
0.012
0.025
0.02

0.017
0.024
0.024
0.022
0.021
0.033
0.033
0.03

0.028
0.025
0.024
0.023
0.017
0.036
0.03

0.02

0.043
0.04

0.034
0.032
0.065
0.059
0.059
0.06

0.058
0.058
0.058
0.058
0.058
0.057
0.055
0.055
0.054
0.054
0.072
0.07

0.07

0.067
0.067

Spindle
Speed
(min™)
28,000
22,000
17,500
23,500
21,500
27,000
22,000
18,000
27,500
22,000
17,000
16,000
25,500
21,000
17,000
16,000
15,000
14,500
14,500
11,000
17,000
15,000
11,000
21,000
17,000
14,000
12,500
22,000
18,000
15,500
12,600
12,000
12,000
11,000
11,000
11,000
10,000

9,500

9,500

9,000

7,000
12,600
12,000
11,000

9,500

9,500

a

e
Radial Depth

Roughing | Finishing
(mm) (mm)

HARDENED STEELS
SKD / SKS
(55~65HRC)
Feed ap,
Rate  Axial Depth
(mm/min) | (mm)

260 0.005 0.012
190 0.004 0.012
130 0.001 0.012
300 0.005 0.018
200 0.002 0.018
500 0.01 0.024
380 0.005 0.024
260 0.003 0.024
625 0.011 0.03
500 0.007 0.03
350 0.004 0.03
300 0.002 0.03
713 0.018 0.036
550 0.01 0.036
425 0.01 0.036
390 0.008 0.036
350 0.005 0.036
320 0.004 0.036
300 0.003 0.036
180 0.001 0.036
510 0.012 0.048
420 0.006 0.048
210 0.001 0.048
800 0.013 0.048
600 0.013 0.048
420 0.01 0.048
350 0.006 0.048

1,200 0.028 0.06
920 0.028 0.06
770 0.022 0.06
615 0.015 0.06
540 0.014 0.06
540 0.014 0.06
490 0.01 0.06
490 0.009 0.06
490 0.009 0.06
460 0.009 0.06
410 0.008 0.06
410 0.008 0.06
380 0.007 0.06
280 0.005 0.06
740 0.018 0.08
650 0.017 0.08
590 0.011 0.08
490 0.01 0.08
490 0.01 0.08

0.009
0.009
0.007
0.013
0.009
0.019
0.017
0.014
0.023
0.023
0.021
0.019
0.028
0.026
0.025
0.024
0.023
0.022
0.021
0.016
0.03

0.028
0.019
0.038
0.035
0.03

0.028
0.055
0.051
0.05

0.049
0.045
0.045
0.045
0.045
0.045
0.046
0.043
0.043
0.042
0.04

0.059
0.054
0.054
0.052
0.052

lieg

Taper Neck
Ball



2 Flutes  HARDMAX
Milling Conditions for HTNB

WORK MATERIAL COPPCEE// S(EQ.EB/OSNS ggEELS PREHARDENED 2\1(?\%:2 é}é:lé/.\)RDENED STEELS
a. a.

el e ey Bl e oS Rk RRIRR e | B L e
mm) | AT (min) | mm/min) | (mm) | Roughing | Finishing  (min) | (mmymin)  (mm)  Roughing | Finishing

(mm) (mm) (mm) (mm)

10 | 20000 2300 0065 015 0115 13000 1600 005 = 015  0.123

12 18000 2000 0055 015 0111 13000 1500 0045 015  0.115

16 | 16000 1600 005 015 01 12,000 = 1200 003 | 015 01

13 20 14000 1400 0035 045 0.1 10000 950 0025 015 | 0.095

orbelow 55 44000 1400 0035 015 01 10000 950 0025 015 | 0.095

o o015 | ROTS 26 12,000 1200 @ 0025 015 0.1 10,000 900 & 002 | 015 | 009
——— 3 | 10000 950 002 | 015 0095 8000 = 700 = 0015 015 | 0.088
E 3 | 10000 950 002 = 015 0095 7000 600 0015 015 | 0.086
Series 12 18000 2400 0066 0225 0133 13000 1800 0054 = 0225  0.138
— > 16 16000 1920 006 0225 012 12000 1,440 0036 0225  0.12
- orabove 59 | 14000 1,680 @ 0042 0225 0.2 10,000 = 1,140 = 0.3 0225 = 0.114
’Lé’ 30 10000 1,140 0024 0225 0114 8000 840 0018 0225  0.105

g ook |3 10 19000 3300 011 02 0474 = 12,000 2,100 = 01 02 0.175
Sauare 12 17000 2900 009 02 0471 | 12,000 2,000 0095 = 02 0.167
— 16 15000 2350 = 0081 02 0457 = 11,000 1700 = 0065 02 0.155
e 20 11000 1600 0068 = 02 0145 = 8400 1,100 0055 02 0.131
2 11000 1600 0063 = 02 0145 = 8400 1050 005 | 02 0.125

Lo Neck | 24 11000 1500 0063 02 0136 8400 1050 005 02 0.125
e g orbory 26 10000 1360 0063 02 0135 735 90 005 02 0422
B 28 10000 135 @ 005 @ 02 0135 7,350 870 0038 02 0.118
fede o020 | R 30 | 10000 1350 005 = 02 0135 = 7,350 870 0038 02 0.118
—_— 32 10000 1,350 0041 02 0135 = 7,350 850 0032 02 0.116
ol Lo 34 | 10000 1350 0041 = 02 0135 7,000 800 = 0032 | 02 0.114
3 | 10000 1350 0041 02 0135 = 7,000 800 0032 02 0.114

gt | 40 | 10000 135 | 0041 02 0135 = 7,000 800 0032 03 0.114

) = 12 | 17,000 3480 = 0108 | 03 0205 12,000 2400 0114 03 0.2
Taer Neck 16 15000 2,820 0097 03 0188 | 11,000 2040 0078 03 0.185
! orcoove 20 11000 1920 0082 03 0175 = 8400 1320 0066 03 0.157
- 30 | 10000 1620 006 @ 03 0162 | 7,350 1040 0046 03 0.141
S—— 40 10000 1620 0049 03 0135 = 7,000 90 0038 03 0135
5 20 11,000 235 @ 0095 03 0214 | 8400 1500 0075 03 0.179

22 11,000 235 @009 @ 03 0214 8400 1500 0071 03 0.179

el 26 10000 2050 = 0085 = 03 0205 = 7,600 1,300 0068 03 0.171

30 | 10000 2000 0081 = 03 0.2 7500 1250 = 0065 03 0.167

Spiral 3@ 10000 1900 0081 03 0.19 7500 1200 = 0065 03 0.16
2030 R15 A3 3 900 1700 00738 03 0189 6000 950 0088 03 0158

40 8500 1600 @ 0065 = 03 0188 = 6000 950 0053 03 0.158

o 42 8500 1600 0063 03 018 = 6000 950 005 = 03 0.158

48 8500 1570 @ 0052 03 0185 = 6000 920 0042 03 0.153

Terica Daa 52 | 8500 1550 0045 03 0182 = 6000 900 0036 03 0.15
62 5600 930 0035 03 0166 = 5000 700 0025 03 0.14

552



Milling Conditions for HTNB
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HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD 7 SKT SKD 7 SKS
(45~55HRC) (55~65HRC)
a. a.
et Neck Taper| hock | P | oo || PecelDoph | Spnde | fod | S ] Padal Dep
(mm) | Angle (mr%) (n&in“) (mm/min) (mm)p Roughing = Finishing (ngin") (mm/min) (mm)p Roughing | Finishing
(mm) (mm) (mm) (mm)
10 | 13000 1200 | 004 | 012 0092 13000 950 = 0035 | 009 | 0073
12 | 11000 950 & 0035 | 012 = 0086 11000 750 003 | 009 0068
16 | 11000 900 | 003 | 012 008 11000 750 = 0025 | 009 | 0.068
13 20 10000 80 002 012 008 10000 650 0018 009 0065
orbelow 5 10,000 800 | 0.02 0.12 0.08 10,000 650 | 0.018 | 0.9 0.065 S
o015 | ROTS 2 9000 700 0017 012 0078 9000 600 0015 009  0.067 oo
3 8000 600 0013 012 | 0075 8000 500 @ 0013 009 | 0.063 -
3 7000 500 0013 012 | 0071 7000 400 0013 009 | 0.057 @
12 | 11,000 1,140 | 0042 | 015 | 0104 | 11,000 = 900 = 0036 012 | 0.082 Series
> 16 | 11,000 1,080 | 003 | 015 | 0098 | 11,000 ~ 90 = 003 012 | 0.082 S —
orabove 59 10,000 960 | 0.024 | 0.15 0.096 10,000 780 | 0022 | 0.12 0.078 -
3 8000 720 0016 015 | 0.09 8000 600 0016 012 | 0075 g
10 | 12000 1800 | 0074 | 016 015 12000 1350 = 0064 = 012 | 0.113 2 (Long reok
12 | 10500 1430 | 0065 & 016 | 013 | 10500 = 1070 = 0055 012 | 0.102 Sauare
16 | 10500 = 1,360 | 0056 | 016 | 013 | 10500 = 1070 = 0046 012 | 0.102 —
20 9450 1150 @ 0048 016 0122 9450 920 0038 | 012 | 0097 -
2 9450 1150 = 0043 016 0122 = 9450 = 920 0036 | 012 | 0097
24 8400 1020 0048 016 0121 8400 800 0036 012 009 ) Love ek
orbohy 26 8400 1020 0043 016 0421 8400 800 0036 012 009 .
28 7350 850 0033 016 0116 7350 690 0028 012 0094 B
o020 | R 3 7350 80 0033 016 0116 7350 690 0028 012  0.094 b
32 730 80 0028 016 0116 7350 690 0028 012  0.094 —_—
3 6500 745 0028 016 0115 = 6500 610 0028 = 012  0.094 ol Lo
3% 6500 745 0028 016 0115 6500 610 0028 012  0.094
40 6500 745 0028 016 0115 6500 610 0023 012 0094 g Lot
12 10500 1720 0078 02 0164 10500 1,280 0066 016 0122 =
16 10500 1630 = 0067 02 0455 = 10500 1,280 0055 = 046  0.122 [Tape, -
orcbove 20 9450 1380 0088 02 0.146 9450 1100 0046 016 0117 el
3 7350 1020 004 02 0439 = 7350 80 0034 016 0113 —
40 6500 890 0034 02 0435 6500 730 0028 016 0113 2| Taper
20 8000 1400 0065 024 0175 8000 1200 0053 018 015 8
2 8000 1400 0062 024 0175 8000 1200 005 018 015
26 7500 1200 @ 0.06 0.24 0.16 7500 1,050 | 0.048 @ 0.18 0.14 ol
3 7000 1100 0057 024 0157 7000 980 0047 018 014
32 7000 1,000 0056 024 0157 7000 950 0046 018 0136 Spral
2000 R15 A3 3 6000 950 005 024 0158 6000 800 0042 018 0133
40 5500 850 0045 024 | 0155 5500 750 0038 018  0.136
42 5500 850 0043 024 0155 5500 750 0036 018  0.136 o
48 5500 820 0035 024 | 0149 5500 720 003 018  0.131
52 5500 800 0031 024 0145 5500 700 0026 018  0.127 Tectnical Daa
62 4700 600 0023 024 0128 = 4700 530 0021 018  0.113
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PREHARDENED STEELS / HARDENED STEELS

COPPER / CARBON STEELS
WORK MATERIAL NAK / SKD
Cu / 845C / S50C (30~45HRC)
, . Qe , a.
Model | Radius of |\ Taper Neck | Spindle Feed & Radial Depth Spindle Feed & Radial Depth
Number | Ball Nose Angle Length  Speed Rate  Axial Depth - o Speed Rate  Axial Depth . L
(mm) 9 (mm) | (min") | (mm/min)  (mm) | Roughing Finishing | (min") | (mm/min)  (mm) | Roughing ' Finishing

(mm) (mm) (mm) (mm)

20 8,400 1,900 0.125 0.4 0.226 5,400 1,030 0.096 0.4 0.191

30 7,600 1,600 0.1 0.4 0.211 4,800 850 0.083 0.4 0.177

36 6,900 1,400 0.094 0.4 0.203 3,900 650 0.074 0.4 0.167

1°30° 40 6,500 1,300 0.086 0.4 0.2 3,900 650 0.068 0.4 0.167

2040 R2  or below

4 6,500 1,300 0.086 0.4 0.2 3,900 650 0.068 0.4 0.167

60 4,300 780 0.063 0.4 0.181 3,300 500 0.05 0.4 0.152

62 4,300 750 0.063 0.4 0.174 3,300 480 0.05 0.4 0.145

80 4,300 750 0.063 0.4 0.174 3,300 480 0.05 0.4 0.145

Rouahin Neck Taper Angle 1°30" or below @.=0.1D. Neck Taper Angle 1°30" or below 8.=0.1D.
) gning Neck Taper Angle 2° or above @.=0.15D. Neck Taper Angle 2° or above @=0.15D.
Radial Depth
(mm)
Finishing a.=Vf/n

a
N
1

Lﬂ

D : Outside Diameter (mm)
n : Spindle Speed
Vi : Feed Rate



Milling Conditions for HTNB
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-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
+The neck length and taper angle may affect the milling parameters. In operation, fine adjustments may be required.
-Recommend air blow or oil mist.

Radius

Long Neck

HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD / SKT SKD / SKS
(45~55HRC) (55~65HRC)
, . a. , a.
Model | Radius of Neck Taper Neck | Spindle Feed ) a, Radial Depth Spindle Feed } a, Radial Depth
Number | Ball Nose ‘Angle Length ~ Speed Rate  Axial Depth - o Speed Rate  Axial Depth : L
(mm) 9 (mm) | (mn") | (mm/min)  (mm) | Roughing Finishing | (min') | (mm/min)  (mm) | Roughing ' Finishing
(mm) (mm) (mm) (mm)
20 5,200 980 0.085 0.32 0.188 5,200 840 0.066 0.24 0.162
30 4,500 770 0.074 0.32 0.171 4,500 690 0.059 0.24 0.153
36 3,900 670 0.065 0.32 0.172 3,900 560 0.052 0.24 0.144
1°30° 40 3,600 600 0.059 0.32 0.167 3,600 530 0.048 0.24 0.147
2040 R2  orbelow —
4 3,600 600 0.059 0.32 0.167 3,600 530 0.048 0.24 0.147
60 8100 450 0043 032 0145 3100 400 0036 024  0.129 oo
62 3,100 420 0.043 0.32 0.135 3,100 380 0.036 0.24 0.123 -
80 2,900 340 0.035 0.32 0.117 2,500 200 0.02 0.24 0.08 { oo
Rouahin Neck Taper Angle 1°30" or below @.=0.08D. Neck Taper Angle 1°30" or below & =0.06D. e
) gning Neck Taper Angle 2° or above @.=0.1D. Neck Taper Angle 2° or above @.=0.08D. JE—
Radial Depth
(mm) Square
Finishing a.=Vf/n é” {
% Long Neck
Square
Note:
Radius

-Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.
-Recommend water soluble or oil base coolant for Copper.
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