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Material Applications (% Highly Recommended @ Recommended O Suggested)

Carbon ' Alloy  Prehardened Hardened Steels Castlron Aluminum  Graphite = Copper = Plastics = Glass | Tianium = Heat  Cemented Hard Brite
Steels | Steels | Steels Alloys Filed | Aloys | Resistant Carbide =~ (Non-
Plastics Alloys Metallic)
gggg SKS/USSCM ”ébl ~50HRC ~ 55HRC ~ 60HRC ~ 65HRC ~ 70HRC y Materials
@] O [ ] [ ] [ ] [ J @] @] O O O

Offers high efficiency, long tool life and excellent surface finish on hard materials over 40HRC.

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

Every coolant offers stable milling.

Ball tip point is designed with a negative rake angle that minimizes wear and improves the target dimensions.

The low negative rake angle at the peripheral side of the ball offers an excellent surface finish and prevents deflection.

~ ﬁ' The shank taper angle shown is not an exact value and to avoid contact
vgli d = R Ba | with the work piece, we recommend the user controls the precise value of
g € al—— ° this angle. Shank taper angle should not make contact with the work piece.
R i ) :
R P — avess Do e vnge MiTie
‘ / R0.03~R0.05 0001 | #0002
ATTENTION
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Total 71 models ' Unit (mm)
Model Radius of Length Shank Taper Overall Shank Suggested
Number Ball Nose of Cut Angle Length Diameter Retail Price
R 2 Bta L od o
HSB 20006-0006 RO.03 0.06 11° 50 4 17.460
HSB 20008-0008 RO.04 0.08 11° 50 4 14,550
—>{  HSB 1001-0020-6 RO.05 0.2 11° 50 6 13320 |
HSB 2001-0010 RO.05 0.1 11° 50 4 12,120
HSB 2002-0020-6 RO.1 0.2 16° 50 6 9,840
HSB 2002-0030 ’ 0.3 50 4 8,520
HSB 2003-0030 0.3 50 4 6,960
HSB 2003-0030-6 RO.15 0.3 16° 50 6 8,400
HSB 2003-0045 0.45 50 4 6,960
HSB 2004-0040 0.4 50 4 4,680
HSB 2004-0040-6 RO.2 0.4 16° 50 6 6,120
HSB 2004-0060 0.6 50 4 4,680
HSB 2005-0050 0.5 50 4 4,320
HSB 2005-0050-6 RO.25 0.5 16° 50 6 5,760
HSB 2005-0075 0.75 50 4 4,320
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Unit (mm)
Model Radius of Length Shank Taper Overall Shank Suggested
e Ball Nose of Cut Angle Length Diameter Retall Price
R 2 Bta L od ¥
HSB 2006-0060 0.6 50 4 4,200
HSB 2006-0060-6 RO.3 0.6 16° 50 6 5520
HSB 2006-0090 0.9 50 4 4,200
HSB 2007-0100 RO.35 I 16° 50 4 8,000
HSB 2008-0080 0.8 50 4 4,200
HSB 2008-0080-6 RO.4 0.8 16° 50 6 5,520
HSB 2008-0120 1.2 50 4 4,200
HSB 2009-0130 R0.45 1.3 16° 50 4 8,000 —
HSB 2010-0100 | 50 4 3,840 [w
HSB 2010-0100-6 1 . 50 6 5,160 o
HSB 2010-0150 RO5 15 16 50 4 3.840 P—
HSB 2010-0250 2.5 50 4 3.840 UDC-PCD
HSB 2011-0160 RO.55 1.6 16° 50 4 9,280 Series
HSB 2012-0180 RO.6 1.8 16° 50 4 5,400 —
HSB 2013-0190 RO.65 1.9 16° 50 4 9,280 (-
HSB 2014-0210 RO.7 2. 16° 50 4 5,400 S
HSB 2015-0150 1.5 50 4 4,680 g
HSB 2015-0150-6 15 50 6 6.000 ——
HSB 2015-0200 RO.75 2 16° 50 4 4,680 -
HSB 2015-0225 2.25 50 4 4,680 [
HSB 2015-0400 4 50 4 4,680 5
HSB 2016-0240 RO.8 2.4 16° 50 4 5,400 ¢
HSB 2017-0250 RO.85 25 16° 50 4 9,280
HSB 2018-0270 RO.9 2.7 16° 50 4 8.000
HSB 2019-0280 R0.95 2.8 16° 50 4 9,280
HSB 2020-0200 2 50 4 3480
HSB 2020-0200-6 R1 2 16 60 5 4,680
HSB 2020-0300 3 50 4 3480
HSB 2020-0600 6 60 4 3480
HSB 2025-0250 25 50 4 5,950
HSB 2025-0250-6 25 . 60 5 6.360
HSB 2025-0375 R1.25 3.75 16 50 4 5.950
HSB 2025-0600 6 60 4 5,950
HSB 2030-0300 3 50 6 4,200
HSB 2030-0450 R1.5 45 16° 70 6 4,200
HSB 2030-0800 8 70 6 4,200
HSB 2040-0400 4 16° 50 6 4,800
HSB 2040-0600-4 Ro 6 = 70 4 4,300
HSB 2040-0600 6 16 70 B8 4,800
HSB 2040-0800 8 70 6 4,800
HSB 2050-0500 5 50 6 5710
HSB 2050-0750 RoE 75 16 80 6 5,760
HSB 2050-0800 ) 8 80 6 5,760
HSB 2050-1200 2 80 6 5,760
HSB 2060-0600 6 50 6 5,940
HSB 2060-0900 R3 9 — 80 6 6,000
HSB 2060-1200 12 80 6 6,000
HSB 2080-0800 8 60 8 9,270 -
HSB 2080-1200 R4 12 — 90 8 9,360 V Cutter
HSB 2080-1400 14 90 8 9,360
HSB 2100-1000 10 70 10 12,110
HSB 2100-1500 R5 15 — 100 10 12,240 [”””
HSB 2100-1800 18 100 10 12,240
HSB 2120-1200 12 75 12 20,580 @
HSB 2120-1800 R6 18 — 110 12 20,790
HSB 2120-2200 22 110 12 20,790



PREHARDENED STEELS
HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL HARDI EELS = s bl
NAK / STAVAX (~55HRC) SKD11(55~62HRC) HAP10(62~66HRC) HAP72(66~70HRC)

Radiusof - Length = Spindle | Feed Spindle | Feed Spindle = Feed de | Spindle  Feed

ap Qe ap Qe ap ( ap Qe
Model Number  BallNose of Cut = Speed = Rate | AdalDepth  RadelDepth Speed | Rate | Al Depth RadwalDegth peed = Rate | AxalDepth RadlaIDegth peed =~ Rate | AxialDeph | Redial Depth
(mm) | (mm) | (min®) | @mmin)  (mm) | (mm)  minD  @mmin - (m) | (mm) | (min®) | @mmin) - (mm) | mm) | min® | mmmin) - (mm) | (mm

20006-0006 R0.03 | 0.06 30,000 100 |00020rbelow 0.02 — — — — — — — — — — — —
20008-0008 R0.04 0.08 30,000 130 00030rbelow 0.03 — — — — — — — — — — — —

1001-0020-6 R0.05 0.2 30,000 30 00020rbelow 0.02 — — — — — — — — — — — —
2001-0010 0.1 30,000 200 0004orbelow 0.04 — — — — — — — — — — — —
2002-0020(-6) RO 02 60,000 200 0.003 | 0.05 60,0000 200 0.002 0.003 60,000 130 | 0.002 0.003 45000 65 0.002 0.003
2002-0030 0.3 60,000 200 0.008 0.05 60,000 200 0.002 0.003 60,000 130 0.002 0.003 45000 65 0.002 0.003
2003-0030(-6) RO.15 0.3 60,000 350 0.006 @ 0.008 45000 310 0.004 0.007 43500 180 0.003 0.005 32,500 90 0.003 0.005
2003-0045 0.45 60,000 350 0.006 0.008 45000 310 0.004 0.007 43500 180 0.003 0.005 32,500 90 0.003 0.005
2004-0040(-6) RO2 0.4 50,0000 500 0.01 0.02 37,500 420  0.007 | 0.012 35000 240 0.005 0008 26,250 120 0.005 0.008
2004-0060 0.6 50,000 500 0.01 0.02 37500 420 0.007 0012 85000 240 0.005 0.008 26,250 120 0.005 0.008
2005-0050(-6) R0.25 05 44000 650 0015 0.04 33000 530 001 002 30000 300 0.07 001 22500 150 0.007 0.01
2005-0075 0.75 44,000 650 0.015 0.04 33000 530 001 | 002 30000 300 0.007 001 22500 150  0.007 0.01
2006-0060(-6) RO3 0.6 40,000 1,100 0.03 043 30,000/ 1,200 002 |01 26500 800 0.01 | 0075 20,000 400 0.01 | 0075
2006-0090 0.9 40,000 1,100 0.3 013 30,000 1200 002 | 01 26500 800 0.01 0075 20,000 400 0.01 | 0075
2007-0100 R0.35 | 1 37,000 1,350 = 0.045 0.17 28500 1,400 0.03 | 0.135 25,000 900 0.015 0.1 18,750 450 0.015 0.1
2008-0080(-6) RO4 0.8 35000 1600 0.6 021 27,000 1600 004 | 017 23500 1,000 002 012 175500 500 0.02 @ 0.12
2008-0120 1.2 35000 1,600 0.06 021 27,000 1,600 004  0.17 23500 1,000 002 012 17500 500 0.02  0.12
2009-0130 R0.45 1.3 32,500 1,650 0.1 028 25500 1,800 0.055 021 22,000 1,800 0.025 014 |165500 650 0.025 0.14
2010-0100(-6) 1 30,000 1,750 = 0.2 04 24,000 2,000 0.1 03 21,000 1,750 005 02 16000 875 005 @02
2010-0150 Ro.5 | 1.5 30,000 1,750 02 0.4 24,000 2,000 O.1 03 21,000 1,750 005 02 16000 875 005 0.2
2010-0250 2,5 130,000 1,750 0.1 0.3 24,000 2,000 005 02 21,000 1,750 003 | 017 16,000 875 0.03 | 0.17

2011-0160 R0.55 1.6 30,000 1,900 021 043 22,000 2,000 0.105 032 19,000 1,750 0.05 022 | 14250 875 0.05 @022
2012-0180 R0.6 | 1.8 130000 2,000 022 | 0.46 20500 2000 011 | 0.34 17,800 1,750 0.05 | 023 13350 875 0.05 0.3
2013-0190 R0.65 1.9 30,000 2,150 023  0.49 19,000 2,000 0.115 0.36 16,600 1,750 0.05 024 12450 875 0.05 024
2014-0210 RO.7 | 21 30,000 2,300 024 052 18000 2,000 012 | 0.39 15700 1,750 0055 027 |11,800 875 0.055 0.27

2015-0150(-6) 15 80,000 2,450 025 | 055 17,000 2,000 012 04 15000 1750 006 @ 029 11,250 875 006 | 0.29

— 20150200 oo 2 30000 2450 025 085 17000 2000 012 |04 15000 1750 006 029 11250 75 006 029
Bl / Long 2015-0225 225 30,000 2450 025 | 055 17,000 2,000 012 04 15000 1,750 006 | 029 | 11250 875 006 | 0.29
Sherk Ball 2015-0400 4 30000 2450 015 | 045 17,000 2,000 007 | 031 15000 1,750 0.04 | 024 11250 875 004 | 024

2016-0240 R0O.8 | 24 30,000 25550 025 | 058 16,200 2,000 0.13 ' 043 14200 1,750 006 03 10650 875 0.06 03
2017-0250 R0.85 | 2.5 30,000 2,600 026 | 061 15500 2,000 0.135 046 13500 1,750 0.085 032 |10,100 875  0.065 0.32
2018-0270 R0.9 | 27 30000 2700 028 065 15000 2,000 0.14 | 048 13,000 1,750 0.07 034 | 9750 875 007  0.34
2019-0280 R0.95 2.8 29,000 2800 0.3 0.69 14,500 2,000 0.145 | 0.49 12,600 1,750 0075 0.36 | 9,450 875  0.075 0.36

leg

2020-0200(-6) 2 28,000 2,900 03 07 14000 2,100 0.45 |05 12250 1,800 0.08 035 | 9200 900 0.08 035

2020-0300 R1 3 28,000 2,900 0.3 07 14000 2,100 045 |05 12250 1,800 0.08 | 035 | 9200 900 0.08 035

2020-0600 6 28,000 2,900 0.2 06 14,000 2,100 0.1 04 12250 1,800 006 0.3 9200 900 0.06 0.3
2025-0250(-6) 25 24500 2,950 035 | 085 12,250 2,150 | 0.17 06 10,700 1,850 0.1 045 | 8050 925 0.1 0.45

2025-0375 R1.25 375 24500 2950 035 085 12250 2,150 0147 06 10,700 1,850 0.1 045 | 8050 925 O.1 0.45

2025-0600 6 24500 2,950 026 | 075 12,250 2,150 0.125 | 0.5 10,700 1,850 | 0.08 0.4 8050 925 0.08 04

2030-0300 3 21,000/ 3,000 0.4 1 10,500 2,200 0.2 0.7 9,200 1,900 012 055 | 6900 950 0.12 | 0.55

2030-0450 R1.5 | 45 21,000 3,000 0.4 1 10,5001 2,200 0.2 0.7 9200 1,900 012 055 | 6900 950 0.12 055

2030-0800 8 21,000/ 3,000 0.3 09 10500 2,200 0.5 | 0.65 | 9,200 1,900 0.1 05 6,900 950 0.1 05

2040-0400 4 18,000/ 3,200 0.5 1.3 9,000 2,300 025 | 0.95 | 7900 2,000 015 075 | 5900 1,000 0.15 | 0.75
2040-0600(-4) R2 6 18,000 3,200 0.5 1.3 9,000 2,300 025 095 | 7900 2,000 015 075 | 5900 1,000 0.15 | 0.75

2040-0800 8 18,000/ 3,200 0.5 1.3 9,000 2,300 025 | 0.95 | 7900 2,000 015 075 | 5900 1,000 0.5 | 0.75

2050-0500 5 15,600 3,500 0.5 1.5 7,800 2,500 025 1.05 | 6800 2,100 0.15 085 & 5100 1,050 0.15 | 0.85

T 2050-0750 7.5 15600 3,500 0.5 15 7,800/ 2,500 025 105 6800 2,100 0.15 085 5100 1,050 0.15  0.85
. 2050-0800 R2.5 8 15,600 3,500 0.5 1.5 7,800 2,500 025 1.056 @ 6,800 2,100 015 085 57100 1,050 0.15 | 0.85
2050-1200 12 15,600 3,500 0.5 1.5 7,800 2,500 025 | 1.05 | 6800 2100|015 085 | 57100 1,050 0.15 | 0.85



2 Flutes

Milling Conditions for HSB / HSB-S

wowwren - (RRERREIEY wMEOES MRENRS RRNR
" Radiusof | Length = Spindle = Feed ap Qe Spinde | Feed = &p  @e Sé)indle Feed dp | 8e Spinde Feed dp @ Qe
odel Number  BallNose = of Cut | Speed = Rate = AxalDepth | RedialDey peed ~ Rate | AdalDepih RedalDeph Speed = Rate | AdalDephh RadalDepth Speed = Rate | Aval Depth | Redlel De
(mm) | (mm) | min") | mmmin) | (mm) | (mm) | (min") | mmmin) (mm) | (mm)  (min® | mm/min) | (mm) | (mm) | (min®) | (mm/min) (mm) | (mm
2060-0600 6 13000 3500 06 1.8 | 6500 2500 03 | 1.3 5700 2200 02 @ 1 4300 1,100 02 | 1
2060-0900 = R3 9 13000 3500 06 1.8 | 6500 2500 03 13 5700 2200 02 @ 1 4300 1,00 02 | 1
2060-1200 12 /13,000 38500 0.6 1.8 | 6500 2500 03 | 1.3 5700 2200 02 @ 1 4300 1,100 02 | 1
2080-0800 8 9500 3000 07 21 5200 2200 04 | 17 4500 1,900 025 1.35 3400 950 025 1.35
2080-1200 = R4 | 12 | 9500 3,000 0.7 21 5200 2200 04 | 17 4500 1,900 025 1.35 | 3400 950 025 | 1.35 S
2080-1400 14 | 9500 3000 0.7 21 5200 2200 04 | 17 4500 1,900 025 1.35 3400 950 025 1.35 V Series
2100-1000 10 | 7,500 2,500 0.8 | 25 | 4300 2000 05 | 21 3750 1750 03 | 1.7 |2800 875 03 | 1.7 R
21001500 R5 | 15 7,500 2,500 08 | 25 4300 2000 05 21 3750 1750 0.3 | 1.7 | 2800 875 03 | 1.7 E
2100-1800 18 | 7,500 2,500 08 | 25 | 4300 2000 05 21 3750 1750 03 | 1.7 |2800 875 03 | 1.7 Series
2120-1200 12 | 6200 2,000 09 3 3600 1,750 06 & 26 3150 1,500 0.35 @2 2350 750 035 2 —
21201800  R6 | 18 | 6200 2,000 09 3 3600 1750 06 & 26 3150 1,500 035 2 2350 750 035 2 @
2120-2200 22 6200 2,000 09 3 3600 1750 06 @ 26 3150 1,500 035 @2 2350 750 035 2 Series
Note: —
—‘Lw -Decrease the feed rate more than 50% from the milling parameters when slot milling.
I\l -Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machines o] Sauare
e maximum speed, or when the tool is chattering and heats up to a red color. 2
e -Reduce the milling parameters when a straight shank tool exceeds 35 mm of overhang length. 3
-Every coolant offers stable milling.

Constant Velocity Joint DRM2 (62HRC) e
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Work Size ¢ 100 X 50 mm
Coolant Oil Mist
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MEG | ma | M| Sl | feim | m | s | Mpme OpeTme) | I
HSB R5 Pilot Hole 600 240 1 - - 4:52 é' .
Roughing 200 16 0.1 - 3:49 8
SFiaSquye | Dimension 4000 2500 16 02 002 2:12 L
Finishing 200 0.05 7 0 1:24
Roughing HSB R5 Contour 3,150 800 0.5 2 0.2 24:36 spgjtlw
Semi- HSB R2 Contour 15,000 1,400 0.25 0.7 0.07 15:18
finishing HSB Rf Contour 18,000 1,800 0.15 0.15 0.02 21:58 il
o HSB Rt Dimension 20,000 1,000 0.05 - 0 0:51
Finishing CBN Ri Contour 20,000 1,800 0.07 0.04 0 71:19 Teeica Daa
2:26:12
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