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Solid Ball Nose End Mill for Machining Hardened Material (Micro Solid Tools) 2KMB

Solid Ball Nose End Mill for
Machining Hardened Material
(Micro Solid Tools)

2KMB

Coating with Kyocera's Original Technology
MEGACOAT HARD EX Provides Long Tool Life,
High Quality and Stable Machining

A new lineup has been added to the K-series.
Solid tool for hardened material

supporting up to 70 HRC is now available!
Higher precision, larger variety.

New tools bring new innovation!

The K-series continues to overcome
numerous machining challenges.

Expanded lineup of standard
and long neck types

K-series

Let your potential shine



Solid Ball Nose End Mill for Machining Hardened Material (Micro Solid Tools)
Standard Type Long Neck Type
Total 17 ltems Total 166 ltems
R0.05-R3.0 NEW R0.05-R3.0 NEW

Solving new challenges in solid tool machining

The new lineup of the K-series is an essential tool for precision parts and mold machining.
Kyocera will expand the possibilities of solid tools and support your manufacturing.

. . . . Prehardened Steel Prljhadrdeng.(é Stelel Hardened Steel | Hardened Steel | Hardened Steel
Long Tool Life in Various Hardened Materials st | odenedstel | oot | Ga-66MC | 66-TOHRC
Compatible with a variety of hardened materials such as stainless steel, high-speed steel, etc., as well as alloy tool steel (~ 70 HRC)
Wear Resistance Comparison (internal evaluation)
STAVAX (55HRC) SKD11 (60HRC) Powder high-speed steel (70HRC)
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Cutting Conditions: n = 20,000 min”", Vf = 1,320 mm/min, Cutting Conditions: n = 16,900 min™", Vf = 1,320 mm/min, Cutting Conditions: n = 13,700 min”", Vf = 1,190 mm/min,
ap x ae = 0.08 x 0.2 mm, Wet (Mist) 62 ap x ae = 0.08 x 0.2 mm, Wet (Mist) g2 ap x ae = 0.08 x 0.2 mm, Wet (Mist) g2

Experience the Excellent Finish

The new MEGACOAT HARD EX coating technology and a unique shape creates a glossy and beautiful finished surface
Reduced process cycle times

Surface Finish Condition
(Internal evaluation)

Cutting Conditions: n = 18,000 min”, CGimage
Vf=1,600 mm/min,

apxae=0.1x0.15mm,

Wet (Mist)

2.5 (Long Neck Type)

Powder high-speed steel (70 HRC)

INNOVATIVE
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DESIGN e

Let your potential shine



Advanced Technology from Kyocera Uses a Special Two-layer Structure
with both Chipping Resistance and Abrasion Resistance

Section view Chipping Suppression

— High-toughness Crystalline Layer

@ Unique structure for high shock resistance
@ Toughness improvement by controlling internal
stress and crystal growth direction

Suppresses the progression
of high-temperature wear
— Special Laminated Structural Layer

@ High hardness
@ Excellent oxidation resistance and unique
composition design with high lubricity

Suppresses hard film peeling

— Special Interface Treatment
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2KMB  Competitor A Competitor B Competitor

Cutting Conditions: n = 40,000 min”", Vf =70 mm/min, ap X ae = 0.003 X 0.005 mm,
Wet (Oil-based) Shouldering SKD 11 (60HRC) ¢ 0.1 (Long neck type)
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High Rigidity
with a Large Core Thickness

Ensures High Rigidity and Stable
Machining

Ball Section Comparison

(Internal evaluation)
Outer diameter @1
Product Cross-section

Competitor A
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Low Resistance
with a Strong Back Taper

Chatter Resistant Point Design
Improves Finished Surface Quality and

Reduction of Inclination

Cutting E}1d
Point

Point
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Stable machining

with a unique cutting
edge shape

Simultaneous Cutting Edge Strength

and Low Resistance
Achieves Stable Machining and
High-quality Finished Surfaces

Variable Flank Face

Variable Rake Face



Cutting Performance

(Internal evaluation)

80° Slope Half Pocketing

% 5mm

5mm

2KMBL0200-0800-S4 Tool diameter DC @2  Long neck type
SKD11 (60HRC)

n (min™) Vf (mm/min) apxae (mm) Coolant
Wall Finishing 10,000 400 0.02x0.02 Wet (Mist)
Bottom Finishing 10,000 400 0.02x0.02 Wet (Mist)

Provides an excellent surface finish that is resistant to deflection

even when machining at large depths

Long tool life with stable cuts and uniform finish is possible

2. Bottom

Machining Quality

2KMB shows a better surface
and superior surface finish
than competitors.

Machining Accuracy

2KMB shows smaller deflection
and higher precision
machining than competitors.

Roughness Comparison (Internal evaluation)
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2KMB Competitor A

Bottom Condition
(After 62 minutes machining)

Unstable

Tool Life

2KMB shows smaller wear
with higher wear resistance
than competitors.

Wear Resistance Comparison (Internal evaluation)
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Case Studies

(User evaluation)

Mold for Automobile Optical Parts (Sample)

STAVAX (52HRC) 8mmx4mm

Total Cutting Time: 3 hours 20 minutes

Cutting Conditions

Excellent machining performance
The finished surface and cutting edge condition are also good.

Roughing Roughing Medium Roughing | Medium Roughing | Medium Finishing Finishing
Tool RO.5 RO.3 RO.2 RO.2 RO.2
2KMBL0100-0250-S4 2KMB0060-0090-54 2KMB0040-0060-54| 2KMB0040-0060-54 | 2KMB0040-0060-54
No:of Revolutions 15,000 15,000 18,000 18,000 18,000 18,000
n (min~)
Vf (mm/min) 600 300 300 150 150 150
ap (mm) 0.035 0.025 0.03 0.02 0.01 0.005
Thickness (mm) 0.2 0.2 0.1 0.1 0.05 0
Cutting Time (min) 8 18 9 21 46 49 x 2 pcs
Finished Surface Edge Condition
Roughing and Medium Roughing RO0.3
—> Finishing RO.2
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Standard Type

Coating  No. of flutes Helix angle
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Description Stock DTN (57}

RE DC APMX DCON LF
2KMBO0010-0010-S4 o R0.05 0.1 0.1 4 50
2KMBO0015-0015-S4 o R0.075 0.15 0.15 4 50
2KMB0020-0020-54 o RO.1 0.2 0.2 4 50
2KMB0030-0030-54 ([ RO.15 0.3 0.3 4 50
2KMB0040-0060-S4 ( R0O.2 0.4 0.6 4 50
2KMB0050-0080-54 [ R0.25 0.5 0.8 4 50
2KMB0060-0090-S4 () R0.3 0.6 0.9 4 50
2KMB0080-0120-S4 o RO.4 0.8 1.2 4 50
2KMBO0100-0150-54 o R0O.5 1 1.5 4 50
2KMBO0150-0230-54 o R0.75 1.5 2.3 4 50
2KMB0200-0300-54 ([ R1 2 3 4 60
2KMB0250-0380-S6 ([ R1.25 2.5 38 6 60
2KMB0300-0500-S6 ( R1.5 3 5 6 60
2KMB0400-0600-S4 ([ R2 4 6 4 70
2KMB0400-0600-S6 () R2 4 6 6 70
2KMB0500-0800-S6 o R2.5 5 8 6 70
2KMB0600-1000-S6 o R3 6 10 6 80

The ball radius is based on 1/2 of the actual outer diameter.

Neck angle is a reference value.
Standard type is not a strong back taper shape.

Description's View

@ : Standard Stock

Example: 2KMBL0100-0500-54

2KMB
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Product Name

For Precision Die
(Fine Machining)
Solid Ball Nose End Mill
2-Flute

Type

None: Standard Type
L: Long Neck Type

Standard Type:
Outer Diameter Flute Length (APMX) Shank Diameter
DC Long Neck Type: DCON
Length Under Neck (LU)
21.0 0500 : LU 5mm 24.0
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Long Neck Type

Coating  No. of flutes Helix angle

, e

2 z " ©01:20)

\5\\ ° )V\ >> = Tolerance chliiaEI'e:e!((rearnce
@’ 24 — ¥ N S RS a4 | 3D
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Ly o
LU
LF
Actual effective length
Slope angle of workpiece
Description Stock Dimensions (mm) Interference Angle Actual eﬁedglfemlg:'?;?eg slope angle

RE | DC [APMX| LU | DN [DCON]| LF Bk 05° | 1° [ 15° [ 2° 3
2KMBL0010-0020-54 ( ] 0.2 14.68° 0.22 0.23 0.23 0.24 0.25
2KMBL0010-0030-54 ® [R0O5| 0.1 | 0.07 | 03 | 0.09 4 45 14.49° 032 | 033 | 034 | 035 | 038
2KMBL0010-0050-54 (] 0.5 14.13° 0.53 | 055 | 056 | 0.58 | 0.63
2KMBL0015-0030-54 [ ] 0.3 14.53° 032 | 033 | 034 | 035 | 037
2KMBL0015-0050-54 ® |R0.075/ 0.15 | 0.1 0.5 | 0.14 4 45 14.17° 0.53 | 054 | 056 | 0.58 | 0.62
2KMBL0015-0100-54 [ ] 1 13.33° 105 | 1.08 | 1.12 | 1.16 | 1.24
2KMBL0020-0030-54 o 0.3 14.58° 032 | 033 | 034 | 035 | 037
2KMBL0020-0050-54 (] 0.5 14.2° 0.53 0.54 0.56 0.58 0.62
2KMBL0020-0075-54 o 0.75 13.76° 0.79 | 0.81 084 | 086 | 093
2KMBL0020-0100-54 [ ] 1 13.35° 1.04 1.08 1.1 1.15 1.24
2KMBL0020-0125-54 [ ] RO.1T | 0.2 | 0.15 | 1.25 | 0.19 4 45 12.96° 13 135 | 139 | 144 | 155
2KMBL0020-0150-54 (] 1.5 12.59° 1.56 | 1.61 167 | 1.73 | 1.86
2KMBL0020-0175-54 o 1.75 12.24° 182 | 1.88 | 194 | 2.01 2.17
2KMBL0020-0200-54 ( ] 2 11.91° 2.08 2.15 2.22 2.3 2.48

2KMBL0020-0250-54 [ ] 25 11.3° 2.6 268 | 278 | 2.88 3.1
2KMBL0030-0050-54 (] 0.5 14.28° 0.53 | 054 | 055 | 0.57 0.6
2KMBL0030-0060-54 [ ] 0.6 14.09° 063 | 065 | 066 | 068 | 0.73
2KMBL0030-0075-54 [ ] 0.75 13.82° 0.78 | 0.81 083 | 0.86 | 091
2KMBL0030-0100-54 o 1 13.39° 1.04 | 1.07 | 1.11 1.14 | 1.22
2KMBL0030-0125-54 [ ] 1.25 12.99° 13 134 | 138 | 143 | 154
2KMBL0030-0150-54 ( ] 1.5 12.61° 1.56 1.61 1.66 1.72 1.85
2KMBL0030-0175-54 ® |RO.15| 0.3 02 | 1.75 | 0.29 4 45 12.25° 1.82 | 1.88 | 1.94 | 2.01 2.16
2KMBL0030-0200-54 [ ] 2 11.91° 2.08 2.14 2.22 2.29 247
2KMBL0030-0225-54 [ ] 2.25 11.59° 233 | 241 249 | 258 | 278
2KMBL0030-0250-54 o 2.5 11.29° 259 | 268 | 277 | 287 | 3.09
2KMBL0030-0300-54 [ ] 3 10.72° 3.1 3.21 332 | 344 | 371
2KMBL0030-0350-54 o 3.5 10.21° 363 | 3.75 | 3.88 | 402 | 433
2KMBL0030-0400-54 (] 4 9.75° 414 428 443 4.59 4.95
2KMBL0040-0050-54 (] 0.5 14.35° 0.52 | 054 | 055 | 056 | 0.59
2KMBL0040-0080-54 [ ] 0.8 13.79° 083 | 086 | 0.88 | 091 0.96
2KMBL0040-0100-54 [ ] 1 13.44° 1.04 | 1.07 1.1 1.14 | 1.21
2KMBL0040-0150-54 (] 1.5 12.63° 1.56 | 1.61 166 | 1.71 1.83
2KMBL0040-0200-54 o 2 11.91° 207 | 214 | 2.21 229 | 246
2KMBL0040-0250-54 ( ] R0.2 | 0.4 0.3 2.5 0.39 4 45 11.27° 2.59 2.68 2.76 2.86 3.08
2KMBL0040-0300-54 o 3 10.69° 3.1 3.21 332 | 344 3.7
2KMBL0040-0350-54 (] 35 10.17° 363 | 3.74 | 387 | 401 4.32
2KMBL0040-0400-54 o 4 9.7° 414 | 428 | 443 | 459 | 494
2KMBL0040-0450-54 [ ] 45 9.27° 466 | 4.81 498 | 5.16 | 556
2KMBL0040-0500-54 o 5 8.87° 518 | 535 | 554 | 574 | 6.19

The ball radius is based on 1/2 of the actual outer diameter. @ : Standard Stock

Neck angle is a reference value.
Be careful not to interfere with the workpiece.
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Long Neck Type

- Coating  No. of flutes Helix angle
& 5 A\i‘ = PEOSN cnente [ MEGACOAT 30°
AR \ ) z 2ES
BRos-E= i i % e gk, o
APMX length Toln(e DCON Tolerance
LU Slope angle of = 220 3D
LF wF:)rkpigece HRC m
Description Stock Dimensions (mm) Interference Angle Actual effectl:;ev\llir:lgg?efc%r slope angle
RE DC |APMX| LU DN |DCON| LF ok 0.5° 1° 1.5° 2° 3°
2KMBL0050-0100-S4 [ ] 1 13.49° 1.04 | 1.07 1.1 1.13 1.2
2KMBL0050-0150-S4 [ ) 1.5 12.65° 1.56 1.6 1.65 1.7 1.82
2KMBL0050-0200-S4 () 2 11.91° 207 | 214 | 221 228 | 244
2KMBL0050-0250-S4 [ ) 25 11.25° 259 | 267 | 276 | 2.85 | 3.07
2KMBL0050-0300-S4 () 8 10.66° 3.11 3.21 3.31 343 | 3.69
2KMBL0050-0350-S4 ® |R025| 05 | 035 | 3.5 | 049 4 45 10.13° 362 | 3.74 | 3.87 4 431
2KMBL0050-0400-S4 [ ] 4 9.65° 414 | 428 | 442 | 458 | 493
2KMBL0050-0450-S4 [ ] 4.5 9.21° 466 | 481 | 498 | 515 | 555
2KMBL0050-0500-S4 [ ) 5 8.81° 517 | 535 | 553 | 573 | 6.17
2KMBL0050-0550-S4 [ ) 55 8.44° 569 | 588 | 6.08 6.3 6.79
2KMBL0050-0600-S4 () 6 8.1° 6.21 642 | 6.64 | 688 | 742
2KMBL0060-0100-S4 [ ) 1 13.54° 1.04 | 1.06 | 1.09 | 112 | 1.19
2KMBL0060-0150-S4 o 1.5 12.67° 1.55 1.6 1.65 1.7 1.81
2KMBL0060-0200-S4 [ ] 2 11.91° 2.07 | 213 2.2 227 | 243
2KMBL0060-0250-S4 [ ) 25 11.23° 259 | 267 | 275 | 285 | 3.05
2KMBL0060-0300-S4 [ ) 3 10.63° 3.11 3.2 3.31 342 | 3.67
2KMBL0060-0350-S4 () 35 10.08° 362 | 3.74 | 3.86 4 43
2KMBL0060-0400-S4 [ ) R0O.3 | 0.6 | 045 4 0.59 4 45 9.59° 414 | 427 | 442 | 457 | 492
2KMBL0060-0450-S4 () 4.5 9.15° 466 | 481 | 497 | 515 | 554
2KMBL0060-0500-S4 o 5 8.74° 517 | 534 | 552 | 572 | 6.16
2KMBL0060-0550-S4 [ ] 55 8.37° 569 | 588 | 6.08 6.3 6.78
2KMBL0060-0600-S4 [ ] 6 8.03° 6.21 6.41 6.63 | 6.87 74
2KMBL0060-0700-S4 () 7 7.42° 724 | 748 | 774 | 8.02 | 8.65
2KMBL0060-0800-S4 [ ) 8 6.9° 827 | 855 | 885 | 9.17 | 9.89
2KMBL0070-0200-S4 () 2 11.91° 207 | 213 | 219 | 226 | 242
R0O.35| 0.7 0.5 0.69 4 45
2KMBL0070-0400-S4 o 4 9.54° 414 | 427 | 441 456 | 4.91
2KMBL0080-0200-S4 o 2 11.88° 209 | 215 | 221 228 | 243
2KMBL0080-0300-S4 [ ] 3 10.53° 3.12 | 322 | 332 | 343 | 3.67
2KMBL0080-0400-S4 [ ] 4 9.46° 415 | 429 | 443 | 458 | 492
2KMBL0080-0500-S4 [ ) 5 8.58° 519 | 536 | 553 | 573 | 6.16
R04 | 0.8 0.6 0.78 4 45
2KMBL0080-0600-S4 () 6 7.85° 6.22 | 643 | 6.64 | 6.88 7.4
2KMBL0080-0700-S4 [ ) 7 7.24° 726 | 749 | 775 | 8.03 | 8.65
2KMBL0080-0800-S4 o 8 6.71° 829 | 856 | 886 | 9.18 | 9.89
2KMBL0080-1000-S4 [ ] 10 5.86° 1036 | 10.7 | 11.08 | 11.48 | 12.38
2KMBL0090-0200-S4 [ ] 2 11.88° 209 | 2.14 2.2 227 | 242
2KMBL0090-0400-S4 ® |R045| 09 | 0.65 4 0.88 4 45 9.4° 415 | 428 | 442 | 457 49
2KMBL0090-0600-S4 () 6 7.77° 6.22 | 642 | 664 | 687 | 739

The ball radius is based on 1/2 of the actual outer diameter.

Neck angle is a reference value.

Be careful not to interfere with the workpiece.

@ : Standard Stock
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Long Neck Type

Description

Stock

Dimensions (mm)

Interference Angle

Actual effective length for slope angle

of workpiece

RE DC |APMX| LU DN |DCON| LF 6k 0.5° 1° 1.5° 2° 3°
2KMBL0100-0200-54 ® 2 11.88° 2.08 | 2.14 2.2 226 | 241
2KMBL0100-0250-54 o 25 11.12° 2.6 267 | 275 | 2.84 | 3.03
2KMBL0100-0300-54 o 3 10.45° 312 | 3.21 3.31 341 | 3.65
2KMBL0100-0400-54 o 4 9.33° 415 | 428 | 442 | 456 | 4.89
2KMBL0100-0500-54 (] 5 8.42° 519 | 535 | 552 | 571 | 6.14
2KMBL0100-0600-54 (] 6 7.68° 6.22 | 642 | 663 | 686 | 7.38
RO.5 1 0.75 0.98 4 45
2KMBL0100-0700-54 [ ] 7 7.05° 725 | 749 | 774 | 8.01 | 8.62
2KMBL0100-0800-54 ® 8 6.52° 829 | 856 | 885 | 9.16 | 9.86
2KMBL0100-0900-54 o 9 6.06° 932 | 963 | 996 | 10.31 | 11.11
2KMBL0100-1000-54 o 10 5.66° 1035 | 10.7 | 11.07 | 11.46 | 12.35
2KMBL0100-1200-54 o 12 5.01° 1242 | 12.84 | 13.28 | 13.76 | 14.84
2KMBL0100-1300-54 o 13 4.73° 13.45 | 13.91 | 1439 | 1491 | 16.08
2KMBL0120-0240-54 o 2.4 11.22° 249 | 256 | 263 | 271 | 2.88
2KMBL0120-0400-54 [ ] 4 9.19° 415 | 4.27 44 455 | 4.87
2KMBL0120-0600-54 o 6 45 7.49° 6.22 | 6.41 6.62 | 685 | 735
2KMBL0120-0800-54 o 8 6.31° 828 | 855 | 884 | 9.15 | 9.84
RO6 | 1.2 0.9 1.18 4
2KMBL0120-1000-54 o 10 5.46° 10.35 | 10.69 | 11.05 | 11.45 | 12.33
2KMBL0120-1200-54 o 12 4.81° 1242 | 12.83 | 13.27 | 13.75 | 14.81
2KMBL0120-1400-54 o 14 4.3° 14.48 | 1497 | 1549 | 16.05 | 17.3
2KMBL0120-1600-54 [ ] 16 >0 3.88° 16.55 | 17.11 | 17.7 | 18.35 | 19.79
2KMBL0140-0800-54 o 8 45 6.08° 8.3 856 | 885 | 9.15 | 9.84
RO.7 | 1.4 1 1.37 4
2KMBL0140-1200-54 o 12 50 4.59° 1243 | 12.84 | 13.28 | 13.75 | 14.81
2KMBL0150-0300-54 o 3 10.17° 313 | 3.21 33 34 3.61
2KMBLO0150-0400-54 o 4 8.92° 416 | 428 | 441 | 455 | 485
2KMBLO0150-0600-54 o 6 7.15° 623 | 642 | 663 | 685 | 7.34
2KMBL0150-0800-54 { ] 8 45 5.97° 83 856 | 884 | 9.15 | 9.83
2KMBL0150-1000-54 [ ] 10 5.12° 1036 | 10.7 | 11.06 | 11.45 | 12.31
RO.75| 1.5 1.1 1.47 4
2KMBL0150-1200-54 o 12 4.48° 1243 | 12.84 | 13.28 | 13.75 | 148
2KMBL0150-1400-54 o 14 3.98° 145 | 1498 | 1549 | 16.04 | 17.29
2KMBLO0150-1600-54 o 16 >0 3.59° 16.57 | 17.12 | 17.71 | 1834 | 19.77
2KMBL0150-1800-54 o 18 3.26° 18.63 | 19.26 | 19.93 | 20.64 | 22.26
2KMBL0150-2000-54 (] 20 > 2.99° 20.7 | 214 | 2214 | 22.94 -
2KMBL0160-0800-54 (] 8 5.84° 83 856 | 884 | 9.14 | 9.82
R0.8 | 1.6 1.2 1.57 4 45
2KMBL0160-1200-54 [ ] 12 4.37° 1243 | 12.84 | 13.27 | 13.74 | 14.79
2KMBL0200-0300-54 ® 3 9.81° 312 | 3.19 | 327 | 336 | 3.55
2KMBL0200-0400-54 o 4 8.39° 415 | 426 | 438 | 451 | 479
2KMBL0200-0600-54 o 6 6.5° 6.22 6.4 6.6 6.81 7.28
2KMBL0200-0800-54 o 8 45 5.3° 829 | 854 | 882 | 9.11 | 9.77
2KMBL0200-1000-54 (] 10 4.48° 1036 | 10.68 | 11.03 | 11.41 | 12.25
2KMBL0200-1200-54 o 12 3.87° 1242 | 12.82 | 13.25 | 13.71 | 14.74
2KMBL0200-1300-54 o R1 2 1.5 13 | 197 4 3.63° 1346 | 13.89 | 14.36 | 14.86 | 15.98
2KMBL0200-1400-54 o 14 3.41° 1449 | 1496 | 1547 | 16.01 | 17.23
2KMBL0200-1600-54 o 16 >0 3.05° 16.56 | 17.1 | 17.68 | 18.31 | 19.71
2KMBL0200-1800-54 o 18 2.76° 18.63 | 19.24 | 19.9 | 20.61 -
2KMBL0200-2000-54 o 20 > 2.52° 20.69 | 21.38 | 22.11 | 2291 =
2KMBL0200-2200-54 o 22 60 2.32° 22.76 | 23.52 | 24.33 | 25.21 -
2KMBL0200-2500-54 [ ] 25 65 2.07° 25.86 | 26.73 | 27.66 | 28.66 =

The ball radius is based on 1/2 of the actual outer diameter.

Neck angle is a reference value.

Be careful not to interfere with the workpiece.
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Long Neck Type
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- Coating  No. of flutes Helix angle
& 3 A\i‘ ° PEOSN cnente [ MEGACOAT 30°
AR \ ) z 2ES
BRos-E= i i % e I gk, o
APMX length ToIn(e DCON Tolerance
LU Slope angle of =) oy 3D
LF wF:)rkpigece HRC m
Description Stock Dimensions (mm) Interference Angle Actual effect:::/fev\lli?lgg?eZc;r slope angle
RE DC |APMX| LU DN |DCON| LF 0k 0.5° 1° 1.5° 2° 3°
2KMBL0250-0600-S4 () 6 5.61° 6.25 | 643 | 6.61 6.81 7.27
2KMBL0250-0800-S4 [ ) 8 45 4.45° 832 | 857 | 883 | 9.11 9.75
2KMBL0250-1000-S4 () 10 3.69° 1039 | 10.7 | 11.05 | 11.41 | 12.24
2KMBL0250-1500-S4 ® |R1.25| 25 23 15 | 245 4 50 2.59° 15.55 | 16.05 | 16.59 | 17.16 -
2KMBL0250-2000-S4 o 20 55 1.99° 20.72 | 21.4 | 2213 - -
2KMBL0250-2500-S4 [ ] 25 65 1.62° 25.89 | 26.75 | 27.67 - -
2KMBL0250-3000-S4 () 30 70 1.36° 31.06 | 32.1 = = =
2KMBL0300-0600-S6 [ ) 6 8.3° 6.34 | 6.51 6.69 | 6.88 | 7.32
2KMBL0300-0800-S6 () 8 6.97° 8.41 8.65 | 891 9.18 | 9.81
2KMBL0300-1000-S6 [ ) 10 60 6° 1047 | 10.79 | 11.12 | 11.48 | 12.29
2KMBL0300-1200-S6 o R15 3 95 12 29 6 5.27° 12.54 | 1293 | 13.34 | 13.78 | 14.78
2KMBL0300-1400-S6 [ ] 14 4.69° 1461 | 15.07 | 1556 | 16.08 | 17.27
2KMBL0300-1600-S6 [ ) 16 4.23° 16.68 | 17.21 | 17.77 | 18.38 | 19.75
2KMBL0300-2000-S6 [ ) 20 65 3.54° 20.81 | 21.48 | 22.21 | 22.98 | 24.73
2KMBL0300-2500-S6 () 25 70 2.94° 25.98 | 26.83 | 27.75 | 28.73 -
2KMBL0350-1500-S6 [ ) 15 60 3.96° 1563 | 16.12 | 16.64 | 17.2 | 1845
2KMBL0350-2000-S6 () 20 65 3.1° 20.8 | 21.47 | 22.18 | 22.94 | 24.66
2KMBL0350-2500-56 | @ RI75| 35 ) 28 25 341 6 70 2.55° 2597 | 26.81 | 27.72 | 2869 | -
2KMBL0350-3000-S6 [ ] 30 75 2.17° 31.14 | 32.16 | 33.26 | 34.44 =
2KMBL0400-0800-S6 [ ] 8 5.76° 8.39 | 8.61 8.85 | 9.11 9.69
2KMBL0400-1000-S6 () 10 4.8° 10.46 | 10.75 | 11.07 | 11.41 | 12.17
2KMBL0400-1200-S6 [ ) 12 s 4.11° 12,52 | 12.89 | 13.28 | 13.71 | 14.66
2KMBL0400-1400-S6 () 14 3.6° 1459 | 15.03 | 15.5 | 16.01 | 17.14
2KMBL0400-1500-S6 [ ) R2 4 3 15 3.9 6 3.39° 15.63 | 16.1 | 16.61 | 17.16 | 18.39
2KMBL0400-2000-S6 o 20 2.62° 20.79 | 21.45 | 22.15 | 22.91 -
2KMBL0400-2500-S6 [ ] 25 70 2.13° 2596 | 26.8 | 27.69 | 28.66 -
2KMBL0400-3000-S6 [ ) 30 75 1.8° 31.13 | 32.15 | 33.23 = =
2KMBL0400-3500-S6 [ ) 35 80 1.56° 36.3 | 37.49 | 38.78 - -
2KMBL0500-1000-S6 () 10 2.94° 10.63 | 10.92 | 11.22 | 11.55 -
2KMBL0500-1500-S6 [ ) 15 20 1.95° 15.8 | 16.27 | 16.76 - -
2KMBL0500-2000-S6 () 20 1.46° 20.97 | 21.61 - - -
R2.5 5 35 438 6
2KMBL0500-2500-S6 [ ] 25 1.16° 26.14 | 26.96 - - -
2KMBL0500-3000-S6 [ ] 30 80 0.97° 31.31 = = = =
2KMBL0500-4000-S6 [ ) 40 920 0.73° 41.64 - - - -
2KMBL0600-1000-S6 () 10 - - = - - =
2KMBL0600-1500-S6 [ ) 15 5 - - - - - -
2KMBL0600-2000-S6 o 20 - - - - - -
2KMBL0600-2500-S6 [ ) 25 - - - - - -
2KMBL0600-3000-S6 [ ] R3.0 6 6 30 57 6 80 = = = = = =
2KMBL0600-3500-S6 [ ] 35 85 - - - - - -
2KMBL0600-4000-S6 [ ) 40 920 = = = = = =
2KMBL0600-5000-S6 [ ) 50 120 - - - - - -
2KMBL0600-6000-S6 () 60 - - - - - -
The ball radius is based on 1/2 of the actual outer diameter. @ : Standard Stock

Neck angle is a reference value.
Be careful not to interfere with the workpiece.
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Reference Cutting Conditions Table

Standard Type
Prehardened steel Prehardened steel/Hardened steel Hardened steel Hardened steel Hardened steel
Powder high-speed steel-SKH|  Powder high-speed steel
NAK(35-45HRC) STAVAX - SKD61(45-55HRC) SKD11(55-62HRC) (62-66HRC) (66-70HRC)
Ball Radius|  Flute No. of Feed Depth | Cutting No. of Feed Depth | Cutting No. of Feed Depth | Cutting No. of Feed Depth | Cutting No. of Feed Depth | Cutting
Length i of Cut Width i of Cut Width i of Cut Width i of Cut Width i of Cut Width
RE APMX n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae
(mm) (mm) (min™) | (mm/min) | (mm) (mm) (min™) | (mm/min) |  (mm) (mm) (min™) | (mm/min) |  (mm) (mm) (min™) | (mm/min) | (mm) (mm) (min) | (mm/min) | (mm) (mm)
R0.05 | 0.1 |50,000| 200 | 0.008 | 0.008 |40,000| 170 | 0.006 | 0.006 {40,000/ 110 | 0.003 | 0.006 {40,000( 70 | 0.002 | 0.006 40,000/ 60 | 0.002 | 0.003
R0.075| 0.15 [50,000| 240 | 0.008 | 0.008 {40,000 200 | 0.006 | 0.006 |40,000| 170 | 0.003 | 0.006 (40,000 110 | 0.002 | 0.006 {40,000/ 90 | 0.002 | 0.003
RO.1 0.2 |50,000| 480 | 0.015 | 0.031 [40,000| 400 | 0.011 | 0.022 {40,000| 350 | 0.011 | 0.011 |40,000| 260 | 0.003 | 0.006 |40,000/ 170 | 0.003 | 0.003
R0O.15 | 0.3 |50,000| 550 | 0.015 | 0.046 |40,000| 460 | 0.011 | 0.033 |40,000| 400 | 0.011 | 0.022 |40,000| 330 | 0.006 | 0.011 [40,000| 250 | 0.003 | 0.006
RO.2 0.6 |50,000| 1,320 | 0.031 | 0.092 |40,000| 1,100 | 0.022 | 0.066 [40,000| 900 | 0.022 | 0.055 [40,000| 530 | 0.011 | 0.022 {36,000 480 | 0.01 | 0.022
R0.25 | 0.8 |50,000| 1,580 | 0.046 | 0.108 {40,000 1,320 | 0.033 | 0.077 |40,000| 1,100 | 0.028 | 0.055 |40,000| 660 | 0.017 | 0.033 [32,000| 500 | 0.011 | 0.022
RO.3 0.9 |50,000| 2,110 | 0.077 | 0.154 |40,000| 1,760 | 0.055 | 0.11 [40,000| 1,320 | 0.033 | 0.066 {30,000/ 790 | 0.022 | 0.055 |27,000| 590 | 0.022 | 0.055
RO.4 1.2 |50,000| 2,900 | 0.154 | 0.231 |40,000| 2,420 | 0.11 | 0.165 |40,000| 1,980 | 0.077 | 0.11 |30,000| 1,320 | 0.055 | 0.11 |25,500| 990 | 0.033 | 0.11
RO.5 1.5 [45,000| 3,300 | 0.154 | 0.462 |40,000| 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 | 0.22 {25,000 1,540 | 0.088 | 0.11 |21,500| 1,160 | 0.055 | 0.11
R0O.75 | 2.3 [35,000| 3,960 | 0.231 | 0.462 {30,000 3,300 | 0.165 | 0.33 |30,000| 2,750 | 0.11 | 0.33 |25,000| 2,200 | 0.11 0.22 |20,000( 1,650 | 0.066 | 0.22
R1 3 [25,000| 3,960 | 0.308 | 0.77 [25,000| 3,300 | 0.22 | 0.55 |25,000| 2,750 | 0.22 | 0.55 |20,000| 2,200 | 0.165 | 0.33 |16,000| 1,650 | 0.11 0.33
R1.25 | 3.8 [25,000| 3,960 | 0.462 | 0.924 {25,000 3,300 | 0.33 | 0.66 |20,000| 2,750 | 0.22 | 0.55 |18,000| 2,200 | 0.165 | 0.44 |15,500| 1,650 | 0.11 0.44
R1.5 5 [22,000| 3,960 | 0.308 | 0.968 [20,000| 3,300 | 0.22 | 0.88 [18,000| 2,750 | 0.22 | 0.66 |14,000| 2,200 | 0.22 | 0.55 {13,000 1,650 | 0.132 | 0.55
R2 6 [22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 | 1.65 |16,000| 2,750 | 0.22 | 0.88 |12,000| 2,200 | 0.22 | 0.66 |10,500| 1,650 | 0.165 | 0.66
R2.5 8 [20,000| 3,960 | 0.462 | 1.815 [18,000| 3,300 | 0.33 | 1.65 [12,000| 2,750 | 0.22 | 1.32 | 9,500 | 2,200 | 0.22 | 0.77 | 8,500 | 1,650 | 0.176 | 0.77
R3 10 |18,000| 3,960 | 0.462 | 2.42 |16,000| 3,300 | 0.33 2.2 |8,000|2750| 033 | 132 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 1.1

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.

Oil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Long Neck Type

Prehardened steel

NAK(35-45HRC)

Prehardened steel/Hardened steel
STAVAX - SKD61(45-55HRC)

SKD11(55-62HRC)

Hardened steel

Hardened steel
Powder high-speed steel - SKH

Hardened steel

Powder high-speed steel

(62-66HRC) (66-70HRC)
Ball Radius Elfgencgti[\lf‘e No. of Feed Deglﬁoi Curing | No.of Feed Deglj):of Curing | No.of Feed Deg{]}[vof Curing | No.of Feed Deglj?[vof Curing | No.of Feed De;cnlljilnof Curing
(rr'fEm) (lerJn) (mli"n ") (mmvltnin) (nipm) (maem) (m?n ") (mmv/fnin) (maEn) (masn) (m?ﬂ ) (mmv/fﬂ'm) (maEn) (mafn) (m\nn ") (mmv/fm'm) (malr)n) (rzfn) (m?n " (mmv/fm\’n) (rzlr’n) (rﬁfn)
0.2 [50,000 170 | 0.005 | 0.008 {40,000 140 | 0.003 | 0.006 |40,000| 110 | 0.002 | 0.006 {40,000/ 80 | 0.002 | 0.003 |40,000| 60 | 0.002 | 0.003
R0.05 | 0.3 |50,000/ 130 | 0.005 | 0.008 {40,000/ 110 | 0.003 | 0.006 |40,000| 80 | 0.002 | 0.006 {40,000 60 | 0.002 | 0.003 |40,000| 50 | 0.002 | 0.003
0.5 [50,000 100 | 0.003 | 0.005 {40,000 80 | 0.002 | 0.003 |40,000| 60 | 0.001 | 0.003 {40,000/ 30 | 0.001 | 0.002 |40,000| 20 | 0.001 | 0.002
0.3 |50,000{ 240 | 0.005 | 0.008 [40,000| 200 | 0.003 | 0.006 {40,000 170 | 0.002 | 0.006 |40,000| 110 | 0.002 | 0.003 {40,000f 80 | 0.002 | 0.003
R0.075| 0.5 |50,000| 200 | 0.005 | 0.008 |40,000| 170 | 0.003 | 0.006 {40,000/ 130 | 0.002 | 0.006 |40,000f 80 | 0.002 | 0.003 {40,000/ 60 | 0.002 | 0.003
1 46,000/ 100 | 0.003 | 0.005 [40,000| 80 | 0.002 | 0.003 |40,000f 60 | 0.001 | 0.003 |40,000| 30 | 0.001 | 0.002 {40,000/ 20 | 0.001 | 0.002
0.3 |50,000{ 470 |0.015| 0.015 {40,000 390 | 0.011 | 0.011 {40,000 330 | 0.007 | 0.006 |40,000| 220 | 0.003 | 0.003 {40,000 170 | 0.003 | 0.003
0.5 |50,000{ 420 |0.012| 0.015 {40,000/ 350 | 0.009 | 0.011 {40,000 310 | 0.006 | 0.006 |40,000| 200 | 0.003 | 0.003 {40,000 150 | 0.003 | 0.003
0.75 |50,000| 370 | 0.008 | 0.015 |40,000{ 310 | 0.006 | 0.011 |40,000| 220 | 0.003 | 0.006 {40,000 170 | 0.002 | 0.003 {40,000| 130 | 0.002 | 0.003
1 50,000| 340 | 0.005 | 0.008 {40,000 280 | 0.003 | 0.006 |40,000| 180 | 0.002 | 0.003 {40,000| 130 | 0.001 | 0.002 |40,000| 100 | 0.001 | 0.002
RO.1 | 1.25 |46,000| 240 | 0.005 | 0.008 |40,000| 200 | 0.003 | 0.006 |40,000| 150 | 0.002 | 0.003 |40,000| 110 | 0.001 | 0.002 |40,000| 80 | 0.001 | 0.002
1.5 146,000/ 200 | 0.005 | 0.008 {40,000( 170 | 0.003 | 0.006 |40,000| 130 | 0.002 | 0.003 {40,000/ 90 | 0.001 | 0.002 |40,000| 70 | 0.001 | 0.002
1.75 |46,000| 160 | 0.003 | 0.004 [40,000| 130 | 0.002 | 0.003 |40,000( 110 | 0.001 | 0.002 |40,000| 70 | 0.001 | 0.002 {40,000( 50 | 0.001 | 0.001
2 |46,000( 130 | 0.003 | 0.004 |40,000| 110 | 0.002 | 0.003 {40,000 90 | 0.001 | 0.002 |40,000| 60 | 0.001 | 0.001 40,000 40 | 0.001 | 0.001
2.5 |41,000{ 100 | 0.001 | 0.003 {40,000/ 80 | 0.001 | 0.002 {40,000 70 | 0.001 | 0.001 |40,000| 50 | 0.001 | 0.001 {40,000f 30 | 0.001 | 0.001
0.5 [50,000| 470 | 0.015 | 0.023 {40,000 390 | 0.011 | 0.017 |40,000| 330 | 0.008 | 0.011 {40,000/ 310 | 0.003 | 0.006 |40,000| 230 | 0.003 | 0.006
0.6 [50,000) 470 | 0.011 | 0.015 |40,000| 390 | 0.008 | 0.011 |40,000| 330 | 0.006 | 0.008 {40,000/ 280 | 0.003 | 0.006 |40,000| 210 | 0.003 | 0.006
0.75 |50,000| 430 | 0.011 | 0.015 |40,000{ 360 | 0.008 | 0.011 |40,000| 310 | 0.006 | 0.008 {40,000 250 | 0.003 | 0.006 {40,000| 190 | 0.003 | 0.006
1 50,000 420 | 0.011 | 0.015 {40,000 350 | 0.008 | 0.011 |40,000| 280 | 0.006 | 0.008 {40,000| 220 | 0.003 | 0.006 |40,000| 170 | 0.003 | 0.006
1.25 |50,000{ 410 | 0.008 | 0.011 |40,000| 340 | 0.006 | 0.008 {40,000 220 | 0.003 | 0.006 |40,000| 180 | 0.002 | 0.003 {40,000 140 | 0.002 | 0.003
1.5 [50,000 370 | 0.008 | 0.011 {40,000 310 | 0.006 | 0.008 |40,000| 200 | 0.003 | 0.006 {40,000| 130 | 0.002 | 0.003 |40,000| 100 | 0.002 | 0.003
RO.15 | 1.75 |46,000| 260 | 0.005 | 0.008 |40,000| 220 | 0.003 | 0.006 |40,000| 170 | 0.002 | 0.003 |40,000{ 110 | 0.002 | 0.002 |40,000| 80 | 0.002 | 0.002
2 |46,000| 230 | 0.005 | 0.008 |40,000{ 190 | 0.003 | 0.006 {40,000| 130 | 0.002 | 0.003 |40,000| 100 | 0.002 | 0.002 (40,000| 80 | 0.002 | 0.002
2.25 46,000 230 | 0.003 | 0.004 |40,000{ 190 | 0.002 | 0.003 |40,000| 110 | 0.001 | 0.002 {40,000/ 90 | 0.001 | 0.001 {40,000| 70 | 0.001 | 0.001
2.5 |46,000( 170 | 0.003 | 0.004 |40,000| 140 | 0.002 | 0.003 {40,000 90 | 0.001 | 0.002 |40,000| 80 | 0.001 | 0.001 {40,000f 60 | 0.001 | 0.001
3 |46,000( 140 | 0.001 | 0.004 |40,000{ 120 | 0.001 | 0.003 {40,000 80 | 0.001 | 0.002 |40,000| 70 | 0.001 | 0.001 |40,000| 50 | 0.001 | 0.001
3.5 |44,000{ 110 |0.001 | 0.003 |40,000/ 90 | 0.001 | 0.002 {40,000 70 | 0.001 | 0.001 |40,000| 60 | 0.001 | 0.001 {40,000f 50 | 0.001 | 0.001
4 |37,000{ 100 | 0.007 | 0.003 {40,000/ 80 | 0.001 | 0.002 {40,000 60 | 0.001 | 0.001 40,000/ 50 | 0.001 | 0.001 {40,000f 40 | 0.001 | 0.001

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.
Qil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Long Neck Type

Prehardened steel

NAK(35-45HRC)

Prehardened steel/Hardened steel
STAVAX - SKD61(45-55HRC)

Hardened steel
SKD11(55-62HRC)

Hardened steel
Powder high-speed steel - SKH

Hardened steel
Powder high-speed steel

(62-66HRC) (66-70HRC)
Ball Radius El_fgcéme No. of Feed [ Depthof [ Cutting | No.of Feed [ Depthof [ Cutting | Noof [ Feed [ Depthof [ Cutting | Noof [ Feed [ Depthof [ Cuting | Noof [ Feed [ Depthof [ Cutting
o | @m | mm) | v | e o) | )| mmvinin) | g | )| mviin) | o ) | )| i) | o )| o) | oviin) | (o (mm)
0.5 |50,000| 1,060 | 0.046 | 0.077 |40,000| 880 | 0.033 | 0.055 |40,000| 790 | 0.033 | 0.033 |40,000| 640 | 0.01 | 0.022 |36,000| 480 | 0.01 | 0.022
0.8 |50,000| 1,060 | 0.031 | 0.077 |40,000| 880 | 0.022 | 0.055 |40,000| 790 | 0.022 | 0.033 |40,000| 640 | 0.009 | 0.022 |36,000| 480 | 0.009 | 0.022
1 150,000 1,060 | 0.031 | 0.077 |40,000| 880 | 0.022 | 0.055 {40,000 790 | 0.022 | 0.033 |40,000| 640 | 0.009 | 0.022 |36,000| 480 | 0.009 | 0.022
1.5 |50,000| 820 | 0.015 | 0.046 |40,000| 680 | 0.011 | 0.033 |40,000| 550 | 0.011 | 0.022 |40,000| 440 | 0.006 | 0.011 {36,000 330 | 0.006 | 0.011
2 |50,000| 660 | 0.015 | 0.031 40,000 550 | 0.011 | 0.022 |40,000| 420 | 0.011 | 0.011 |40,000| 330 | 0.006 | 0.008 |36,000| 250 | 0.006 | 0.008
R0O.2 | 25 |44,000f 550 | 0.011 | 0.015 |40,000| 460 | 0.008 | 0.011 |40,000| 330 | 0.006 | 0.008 {40,000 290 | 0.003 | 0.006 |36,000| 220 | 0.003 | 0.006
3 |37,000| 400 |0.011 |0.015|40,000 330 | 0.008 | 0.011 |40,000| 260 | 0.006 | 0.008 |40,000| 220 | 0.003 | 0.006 |36,000| 170 | 0.002 | 0.003
3.5 |37,000| 300 |0.008 | 0.011 |40,000| 250 | 0.006 | 0.008 |40,000| 180 | 0.003 | 0.006 |40,000| 130 | 0.002 | 0.003 {36,000 100 | 0.001 | 0.002
4 37,000 220 | 0.008 | 0.008 |30,000| 180 | 0.006 | 0.006 {30,000/ 130 | 0.003 | 0.003 {30,000 100 | 0.002 | 0.003 |27,000| 80 | 0.001 | 0.001
4.5 |33,000| 130 | 0.004 | 0.008 {30,000/ 110 | 0.003 | 0.006 {30,000/ 90 | 0.002 | 0.003 {30,000/ 70 | 0.001 | 0.002 27,000 50 | 0.001 | 0.001
5 |33,000| 100 | 0.003 | 0.004 |30,000{ 80 | 0.002 | 0.003 [30,000f 60 | 0.001 | 0.002 {30,000/ 40 | 0.001 | 0.002 |27,000 30 | 0.001 | 0.001
1 50,000 1,320 | 0.046 | 0.077 |40,000| 1,100 | 0.033 | 0.055 |40,000| 950 | 0.022 | 0.033 |40,000| 720 | 0.011 | 0.022 |32,000| 500 | 0.011 | 0.022
1.5 |50,000| 1,130 | 0.031 | 0.077 |40,000| 940 | 0.022 | 0.055 |40,000| 790 | 0.011 | 0.033 |40,000| 570 | 0.008 | 0.022 |32,000| 400 | 0.008 | 0.022
2 |50,000| 950 | 0.031 | 0.046 |40,000| 790 | 0.022 | 0.033 |40,000| 720 | 0.011 | 0.022 |40,000| 440 | 0.008 | 0.011 {32,000/ 310 | 0.008 | 0.011
2.5 |45500| 790 | 0.015 | 0.031 |40,000| 660 | 0.011 | 0.022 |40,000| 580 | 0.008 | 0.011 |40,000| 400 | 0.006 | 0.008 {32,000| 280 | 0.006 | 0.008
3 |45500| 660 | 0.015 | 0.031 |40,000| 550 | 0.011 | 0.022 |40,000| 460 | 0.008 | 0.011 |40,000| 350 | 0.006 | 0.008 |32,000| 250 | 0.006 | 0.008
R0.25 | 3.5 45,000 550 |0.011 |0.015|40,000| 460 | 0.008 | 0.011 |40,000| 400 | 0.006 | 0.008 |40,000| 310 | 0.003 | 0.006 |32,000| 220 | 0.003 | 0.006
4 139,000| 470 | 0.011 | 0.015 {40,000\ 390 | 0.008 | 0.011 {40,000 330 | 0.006 | 0.008 {40,000 290 | 0.003 | 0.006 |32,000| 200 | 0.003 | 0.006
4.5 |35,000| 400 | 0.008 | 0.008 |40,000| 330 | 0.006 | 0.006 |40,000| 290 | 0.003 | 0.003 |40,000| 240 | 0.002 | 0.003 {32,000 170 | 0.001 | 0.002
5 35,000 310 | 0.008 | 0.008 |33,000| 260 | 0.006 | 0.006 {33,000 220 | 0.003 | 0.003 {33,000/ 200 | 0.002 | 0.003 |26,500| 140 | 0.001 | 0.001
5.5 |31,500| 260 | 0.004 | 0.008 |30,000| 220 | 0.003 | 0.006 |30,000| 180 | 0.002 | 0.003 {30,000/ 130 | 0.001 | 0.002 {24,000/ 90 | 0.001 | 0.001
6 31,500 160 | 0.003 | 0.004 |30,000| 130 | 0.002 | 0.003 {30,000 90 | 0.001 | 0.002 {30,000/ 80 | 0.001 | 0.002 |24,000| 60 | 0.001 | 0.001
1 |50,000| 1,850 | 0.077 | 0.154 |40,000| 1,540 | 0.055 | 0.11 |40,000| 1,100 | 0.033 | 0.066 {30,000 790 | 0.022 | 0.055 |27,000| 590 | 0.022 | 0.055
15 |50,000| 1,850 | 0.077 | 0.154 |40,000| 1,540 | 0.055 | 0.11 |40,000| 1,100 | 0.033 | 0.066 |30,000| 790 | 0.022 | 0.055 |27,000{ 590 | 0.022 | 0.055
2 |50,000| 1,850 | 0.077 | 0.154 |40,000| 1,540 | 0.055 | 0.11 |40,000| 1,100 | 0.033 | 0.066 |30,000| 790 | 0.022 | 0.055 |27,000| 590 | 0.022 | 0.055
2.5 |50,000| 1,580 | 0.046 | 0.077 |40,000| 1,320 | 0.033 | 0.055 |40,000| 920 | 0.022 | 0.044 |30,000| 700 | 0.022 | 0.033 |27,000| 530 | 0.022 | 0.033
3 |50,000| 1,580 | 0.046 | 0.077 |40,000| 1,320 | 0.033 | 0.055 |40,000| 920 | 0.022 | 0.044 |30,000| 700 | 0.022 | 0.033 |27,000| 530 | 0.022 | 0.033
3.5 |49,000| 1,320 | 0.031 | 0.046 |40,000| 1,100 | 0.022 | 0.033 |40,000| 680 | 0.011 | 0.033 |30,000| 530 | 0.011 | 0.022 |27,000| 340 | 0.011 | 0.022
RO.3 4 149,000/ 1,320 | 0.031 | 0.046 |40,000| 1,100 | 0.022 | 0.033 |40,000| 680 | 0.011 | 0.033 |30,000| 530 | 0.011 | 0.022 |27,000| 340 | 0.011 | 0.022
4.5 |46,000| 1,190 | 0.031 | 0.046 {35,000 990 | 0.022 | 0.033 |35,000| 640 | 0.011 | 0.022 |30,000| 470 | 0.009 | 0.017 |27,000| 260 | 0.009 | 0.017
5 |40,000| 950 | 0.015 | 0.031|30,000{ 790 | 0.011 | 0.022 {30,000 550 | 0.008 | 0.017 |30,000| 440 | 0.008 | 0.011 |27,000| 240 | 0.008 | 0.011
5.5 |40,000| 920 | 0.015 | 0.024 {30,000 770 | 0.011 | 0.017 |30,000| 500 | 0.008 | 0.011 |30,000| 400 | 0.006 | 0.009 {27,000 220 | 0.005 | 0.008
6 40,000 660 | 0.011 | 0.015 30,000\ 550 | 0.008 | 0.011 {30,000 420 | 0.006 | 0.008 {30,000| 350 | 0.004 | 0.007 |27,000| 190 | 0.003 | 0.006
7 |33,000| 530 |0.008 | 0.011 |25,000| 440 | 0.006 | 0.008 {25,000 330 | 0.003 | 0.006 |20,000| 290 | 0.003 | 0.003 |18,000| 160 | 0.002 | 0.002
8 127,500| 420 | 0.004 | 0.008 |25,000| 350 | 0.003 | 0.006 |25,000| 290 | 0.003 | 0.003 |20,000| 240 | 0.002 | 0.003 |18,000| 130 | 0.001 | 0.002

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.
Oil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Long Neck Type

Prehardened steel
NAK(35-45HRC)

Prehardened steel/Hardened steel
STAVAX - SKD61(45-55HRC)

Hardened steel
SKD11(55-62HRC)

Hardened steel
Powder high-speed steel - SKH

Hardened steel

Powder high-speed steel

(62-66HRC) (66-70HRC)
Ball Radius | Effective No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting
Length i Cut Width i Cut Width i Cut Width i Cut Width i Cut Width
RE LU n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae
(mm) (mm) (min”) | (mm/min) | _(mm) (mm) (min”) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm)
2 |50,000( 2,110 | 0.108 | 0.154 |40,000| 1,760 | 0.077 | 0.11 [40,000| 1,430 | 0.055 | 0.088 {30,000 1,100 | 0.033 | 0.077 (27,000| 770 | 0.022 | 0.055
R0.35
4 |49,000| 1,720 | 0.062 | 0.092 [40,000| 1,430 | 0.044 | 0.066 {40,000 900 | 0.033 | 0.044 |30,000| 660 | 0.017 | 0.022 {27,000 360 | 0.011 | 0.022
2 |50,000| 2,640 | 0.154 | 0.231 |40,000| 2,200 | 0.11 | 0.165 |40,000| 1,760 | 0.077 | 0.11 |30,000| 1,320 | 0.055 | 0.11 |25,500| 990 | 0.033 | 0.11
3 |50,000| 2,640 | 0.154 | 0.231 |40,000| 2,200 | 0.11 | 0.165 {40,000| 1,760 | 0.077 | 0.11 |30,000| 1,320 | 0.055 | 0.055 {25,500 990 | 0.033 | 0.055
4 |50,000| 2,110 | 0.077 | 0.154 {40,000| 1,760 | 0.055 | 0.11 {40,000 1,320 | 0.055 | 0.055 |30,000| 950 | 0.033 | 0.055 |25,500| 710 | 0.022 | 0.055
5 |50,000( 2,110 | 0.077 | 0.077 |40,000| 1,760 | 0.055 | 0.055 {40,000| 1,100 | 0.033 | 0.055 {30,000 680 | 0.022 | 0.033 (25,500| 510 | 0.017 | 0.033
RO.4
6 |43,000( 1,580 | 0.046 | 0.077 |30,000| 1,320 | 0.033 | 0.055 {30,000| 840 | 0.022 | 0.033 |25,000| 620 | 0.011 | 0.022 (21,500 370 | 0.011 | 0.022
7 |40,000| 1,320 | 0.031 | 0.046 {30,000 1,100 | 0.022 | 0.033 |30,000| 750 | 0.011 | 0.022 |25,000{ 570 | 0.008 | 0.011 {21,500 340 | 0.006 | 0.01
8 [35,500( 1,080 | 0.015 | 0.031 |30,000{ 900 | 0.011 | 0.022 {30,000| 660 | 0.008 | 0.011 |25,000| 530 | 0.006 | 0.011 {21,500| 320 | 0.005 | 0.008
10 [27,500| 600 | 0.008 | 0.008 {25,000 500 | 0.006 | 0.006 25,000 420 | 0.003 | 0.003 {20,000| 350 | 0.002 | 0.003 |17,000| 210 | 0.002 | 0.002
2 |50,000( 2,900 | 0.154 | 0.308 |40,000| 2,420 | 0.11 | 0.22 |30,000| 1,980 | 0.088 | 0.165 {30,000 1,430 | 0.066 | 0.11 |27,000| 1,000 | 0.033 | 0.11
R0.45 4 |48,500| 2,380 | 0.077 | 0.185 [40,000| 1,980 | 0.055 | 0.132 {30,000 1,540 | 0.044 | 0.088 |25,000| 990 | 0.033 | 0.055 |22,500| 740 | 0.022 | 0.055
6 |41,000( 1,580 | 0.054 | 0.077 |30,000| 1,320 | 0.039 | 0.055 {25,000/ 880 | 0.028 | 0.039 |20,000| 660 | 0.017 | 0.028 [18,000| 430 | 0.011 | 0.022
2 |46,000| 3,300 | 0.154 | 0.462 |40,000| 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 | 0.22 |25,000| 1,540 | 0.088 | 0.11 |21,500| 1,160 | 0.055 | 0.11
2.5 146,000 3,300 | 0.154 | 0.462 |40,000| 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 | 0.22 |25,000| 1,540 | 0.088 | 0.11 |21,500| 1,160 | 0.055 | 0.11
3 |46,000| 3,300 | 0.154 | 0.462 |40,000| 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 | 0.22 |25,000| 1,540 | 0.088 | 0.11 |21,500| 1,160 | 0.055 | 0.11
4 146,000/ 3,300 | 0.154 | 0.308 |40,000| 2,750 | 0.11 | 0.22 |30,000| 1,980 | 0.055 | 0.165 |25,000| 1,320 | 0.055 | 0.11 |21,500| 990 | 0.033 | 0.11
5 140,000| 2,640 | 0.077 | 0.231 |30,000| 2,200 | 0.055 | 0.165 |25,000| 1,760 | 0.044 | 0.11 |20,000| 1,010 | 0.033 | 0.055 |17,000| 760 | 0.022 | 0.055
6 139,000| 2,380 | 0.077 | 0.154 |30,000| 1,980 | 0.055 | 0.11 |25,000| 1,320 | 0.044 | 0.055 |20,000| 810 | 0.022 | 0.055 |17,000| 610 | 0.017 | 0.055
RO.5
7 |33,500| 1,580 | 0.062 | 0.092 {30,000 1,320 | 0.044 | 0.066 |25,000| 1,050 | 0.033 | 0.044 |20,000| 750 | 0.022 | 0.033 |17,000| 560 | 0.011 | 0.033
8 (33,500 1,320 | 0.062 | 0.092 |30,000| 1,100 | 0.044 | 0.066 |25,000| 950 | 0.033 | 0.044 {20,000 620 | 0.022 | 0.033 {17,000 430 | 0.01 | 0.02
9 |33,500(| 1,080 | 0.046 | 0.077 |25,000{ 900 | 0.033 | 0.055 [20,000| 830 | 0.022 | 0.033 {18,000 550 | 0.011 | 0.022 |15,500| 390 | 0.008 | 0.01
10 [33,500| 1,000 | 0.046 | 0.077 {25,000 830 | 0.033 | 0.055 |20,000| 680 | 0.022 | 0.033 {18,000/ 500 | 0.011 | 0.022 |15,500| 330 | 0.008 | 0.008
12 128,500 790 | 0.015 | 0.046 {20,000| 660 | 0.011 | 0.033 |18,000| 570 | 0.008 | 0.022 [16,000| 440 | 0.006 | 0.011 |14,000| 290 | 0.004 | 0.006
13 [24,500| 660 | 0.013 | 0.031 {20,000 550 | 0.009 | 0.022 |18,000| 460 | 0.006 | 0.011 {16,000/ 390 | 0.003 | 0.007 |14,000| 250 | 0.002 | 0.004

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.
Oil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Long Neck Type

Prehardened steel

NAK(35-45HRC)

Prehardened steel/Hardened steel
STAVAX - SKD61(45-55HRC)

Hardened steel
SKD11(55-62HRC)

Hardened steel
Powder high-speed steel - SKH

Hardened steel
Powder high-speed steel

(62-66HRC) (66-70HRC)
Ball Radius | Effective No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting
Length i Cut Width luti Cut Width luti Cut Width luti Cut Width ion: Cut Width
RE LU n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae
(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | (mm) (mm) (min) | (mm/min) | (mm) (mm)
24 139,500| 3,300 | 0.154 | 0.462 {30,000 2,750 | 0.11 | 0.33 |30,000| 2,200 | 0.11 | 0.22 |25,000| 1,760 | 0.088 | 0.11 {21,500 1,320 | 0.055 | 0.11
4 |39,500] 3,300 | 0.154 | 0.308 (30,000| 2,750 | 0.11 | 0.22 {30,000/ 2,200 | 0.077 | 0.22 |25,000| 1,760 | 0.088 | 0.11 |21,500| 1,320 | 0.055 | 0.11
6 |39,500| 2,640 | 0.108 | 0.154 {30,000| 2,200 | 0.077 | 0.11 {25,000 1,760 | 0.055 | 0.11 |20,000| 1,320 | 0.033 | 0.077 {17,000| 860 | 0.022 | 0.077
8 |32,000| 2,110 | 0.077 | 0.154 {30,000| 1,760 | 0.055 | 0.11 {25,000 1,320 | 0.033 | 0.077 |20,000| 1,010 | 0.022 | 0.055 [17,000| 760 | 0.017 | 0.055
R0.6
10 {29,500 1,580 | 0.046 | 0.108 |20,000| 1,320 | 0.033 | 0.077 {20,000| 950 | 0.022 | 0.055 {18,000 750 | 0.011 | 0.033 |15,500| 560 | 0.01 | 0.03
12 {29,500 1,140 | 0.031 | 0.077 |20,000| 950 | 0.022 | 0.055 [20,000| 680 | 0.011 | 0.033 {18,000 530 | 0.008 | 0.022 |15,500| 400 | 0.008 | 0.02
14 |25,000( 790 | 0.031 | 0.046 |18,000| 660 | 0.022 | 0.033 [18,000| 440 | 0.011 | 0.022 {16,000/ 330 | 0.006 | 0.011 | 14,000 250 | 0.005 | 0.01
16 |21,000f 470 | 0.015 | 0.031 |16,000| 390 | 0.011 | 0.022 [16,000| 280 | 0.006 | 0.011 {14,000 140 | 0.003 | 0.008 |12,000| 110 | 0.002 | 0.005
8 28,000 3,300 | 0.123 | 0.246 {30,000| 2,750 | 0.088 | 0.176 {20,000 1,980 | 0.055 | 0.123 |20,000| 1,100 | 0.033 | 0.088 [17,000| 830 | 0.022 | 0.055
RO.7
12 {26,000 1,850 | 0.108 | 0.185 |20,000| 1,540 | 0.077 | 0.132 |18,000| 1,210 | 0.044 | 0.088 | 18,000 770 | 0.017 | 0.055 |15,500| 620 | 0.017 | 0.055
3 [36,000( 3,960 | 0.231 | 0.462 |30,000| 3,300 | 0.165 | 0.33 |30,000| 2,750 | 0.11 | 0.33 |25,000| 2,200 | 0.11 | 0.22 {20,000 1,650 | 0.066 | 0.22
4 36,000 3,960 | 0.231 | 0.462 (30,000| 3,300 | 0.165 | 0.33 |30,000| 2,750 | 0.11 | 0.33 |25,000| 2,200 | 0.11 | 0.22 |20,000| 1,320 | 0.066 | 0.22
6 |36,000| 3,960 | 0.231 | 0.308 (30,000| 3,300 | 0.165 | 0.22 |30,000| 2,200 | 0.11 | 0.22 |25,000| 1,760 | 0.11 | 0.11 |20,000{ 990 | 0.066 | 0.11
8 |34,000| 3,300 | 0.154 | 0.308 |25,000| 2,750 | 0.11 | 0.22 |25,000| 1,760 | 0.055 | 0.22 |20,000| 1,320 | 0.055 | 0.11 |16,000| 790 | 0.033 | 0.11
10 |34,000| 3,300 | 0.154 | 0.154 |25,000| 2,750 | 0.11 | 0.11 |25,000| 1,320 | 0.055 | 0.11 |20,000{ 950 | 0.055 | 0.055 |16,000| 570 | 0.033 | 0.055
R0.75
12 |26,000| 2,380 | 0.077 | 0.154 |20,000| 1,980 | 0.055 | 0.11 |20,000| 1,010 | 0.033 | 0.11 |18,000| 860 | 0.022 | 0.055 | 14,500 520 | 0.017 | 0.055
14 {23,000 1,580 | 0.077 | 0.108 |20,000| 1,320 | 0.055 | 0.077 {20,000| 900 | 0.033 | 0.055 {18,000 720 | 0.022 | 0.033 |14,500| 430 | 0.012 | 0.016
16 |19,500| 950 | 0.046 | 0.077 |18,000| 790 | 0.033 | 0.055 [18,000| 720 | 0.022 | 0.033 {16,000 640 | 0.011 | 0.022 |13,000| 380 | 0.01 | 0.012
18 [19,500( 730 | 0.031 | 0.062 |16,000| 610 | 0.022 | 0.044 [16,000| 440 | 0.013 | 0.028 | 14,000 440 | 0.009 | 0.017 |11,500| 260 | 0.007 | 0.01
20 [19,500| 600 | 0.015 | 0.046 |16,000( 500 | 0.011 | 0.033 |16,000| 400 | 0.011 | 0.022 {14,000| 330 | 0.008 | 0.011 {11,500 200 | 0.006 | 0.008
8 131,000| 3,300 | 0.154 | 0.308 |25,000| 2,750 | 0.11 | 0.22 |20,000| 2,200 | 0.077 | 0.165 |18,000| 1,760 | 0.055 | 0.11 |14,500| 790 | 0.033 | 0.11
RO.8
12 {28,000 2,380 | 0.108 | 0.154 |20,000| 1,980 | 0.077 | 0.11 |16,000| 1,650 | 0.055 | 0.077 {14,000 1,320 | 0.033 | 0.055 |11,500| 590 | 0.022 | 0.055

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.
Oil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Long Neck Type
Prehardened steel Prehardened steel/Hardened steel Hardened steel Pow derﬁ?;ifgggeztiiel -SKH Powclirgieg;r:le—?;‘:zlsteel
NAK(35-45HRC) STAVAX - SKD61(45-55HRC) SKD11(55-62HRC) (62-66HRC) (66-70HRC)
Ball Radius | Effective No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting
Length Cut Width i Cut Width i Cut Width i Cut Width i Cut Width
RE LU n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae

(mm) (mm) (min”) | (mm/min) | _(mm) (mm) (min”) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm) (min™) | (mm/min) | _(mm) (mm)
3 |27,000( 3,960 | 0.308 | 0.77 |25,000| 3,300 | 0.22 | 0.55 |25,000| 2,750 | 0.22 | 0.55 |20,000| 2,200 | 0.165 | 0.33 |16,000| 1,650 | 0.11 | 0.33

4 |27,000| 3,960 | 0.308 | 0.77 [25,000| 3,300 | 0.22 | 0.55 |25,000| 2,750 | 0.22 | 0.55 |20,000| 2,200 | 0.165 | 0.33 [16,000| 1,650 | 0.11 | 0.33

6 (27,000 3,300 | 0.308 | 0.77 |25,000| 2,750 | 0.22 | 0.55 |25,000| 2,200 | 0.22 | 0.33 |20,000| 1,760 | 0.165 | 0.33 |16,000| 1,320 | 0.11 | 0.33
8 27,000 2,640 | 0.308 | 0.462 |20,000| 2,200 | 0.22 | 0.33 [18,000| 1,760 | 0.11 | 0.22 |[16,000| 1,320 | 0.11 | 0.22 [13,000| 990 | 0.066 | 0.165

10 [27,000| 2,640 | 0.154 | 0.462 {18,000 2,200 | 0.11 | 0.33 |16,000| 1,760 | 0.11 | 0.22 |14,000| 1,320 | 0.11 | 0.11 |11,500| 860 | 0.066 | 0.11

12 122,500| 2,110 | 0.154 | 0.308 | 16,000 1,760 | 0.11 | 0.22 |14,000| 1,320 | 0.11 | 0.11 |12,000| 1,030 | 0.055 | 0.11 |10,000f 670 | 0.033 | 0.11
R1 13 |22,500| 2,110 | 0.123 | 0.308 {16,000 1,760 | 0.088 | 0.22 |14,000| 1,320 | 0.066 | 0.11 [12,000| 1,030 | 0.044 | 0.088 |10,000| 620 | 0.033 | 0.055
14 122,500 2,110 | 0.108 | 0.231 {16,000 1,760 | 0.077 | 0.165 |14,000| 1,320 | 0.055 | 0.088 [12,000| 1,030 | 0.033 | 0.077 |10,000| 520 | 0.033 | 0.055
16 [22,500| 2,110 | 0.108 | 0.231 {16,000 1,760 | 0.077 | 0.165 |14,000| 1,320 | 0.055 | 0.088 [12,000| 1,030 | 0.033 | 0.077 |10,000| 410 | 0.033 | 0.055
18 [21,500| 1,850 | 0.077 | 0.154 {14,000 1,540 | 0.055 | 0.11 |12,000| 1,100 | 0.033 | 0.055 [10,000| 940 | 0.022 | 0.033 | 8,000 | 380 | 0.02 | 0.025

20 |19,500| 1,320 | 0.077 | 0.154 [14,000| 1,100 | 0.055 | 0.11 {12,000/ 900 | 0.033 | 0.055 |10,000| 790 | 0.022 | 0.033 | 8,000 | 320 | 0.015 | 0.02
22 |17,500| 1,130 | 0.046 | 0.123 [14,000| 940 | 0.033 | 0.088 {12,000 770 | 0.022 | 0.055 |10,000| 660 | 0.022 | 0.022 | 8,000 | 260 | 0.012 | 0.015
25 |14,500{ 900 | 0.046 | 0.077 {12,000/ 750 | 0.033 | 0.055 {10,000 620 | 0.022 | 0.033 | 8,500 | 460 | 0.011 | 0.022 | 7,000 | 180 | 0.008 | 0.012

6 |24,000| 3,700 | 0.462 | 0.77 |20,000| 3,080 | 0.33 | 0.55 |20,000| 2,530 | 0.22 | 0.55 |18,000| 2,200 | 0.165 | 0.44 |15,500| 1,650 | 0.11 | 0.44
8 124,000| 3,430 | 0.385 | 0.462 |20,000| 2,860 | 0.275 | 0.33 |20,000| 2,310 | 0.165 | 0.33 |18,000| 1,980 | 0.132 | 0.275 |15,500| 1,490 | 0.11 | 0.275
10 |24,000| 3,300 | 0.308 | 0.462 |20,000| 2,750 | 0.22 | 0.33 |20,000| 2,200 | 0.165 | 0.22 |18,000| 1,760 | 0.11 | 0.165 | 15,500 1,230 | 0.066 | 0.165

R1.25 | 15 |18,500| 2,640 | 0.154 | 0.308 | 18,000| 2,200 | 0.11 | 0.22 |16,000| 1,760 | 0.077 | 0.165 | 14,000 1,320 | 0.055 | 0.11 |12,000{ 790 | 0.033 | 0.11
20 |17,000| 1,980 | 0.108 | 0.231 |16,000| 1,650 | 0.077 | 0.165 | 14,000| 1,320 | 0.055 | 0.11 |10,000| 1,100 | 0.033 | 0.055 | 8,500 | 660 | 0.033 | 0.055

25 |17,000| 1,320 | 0.077 | 0.154 | 14,000 1,100 | 0.055 | 0.11 {12,000 940 | 0.033 | 0.077 | 8,000 | 790 | 0.022 | 0.033 | 7,000 | 470 | 0.015 | 0.02
30 |13,000{ 950 | 0.046 | 0.108 {12,000/ 790 | 0.033 | 0.077 {10,000 700 | 0.022 | 0.055 | 7,000 | 640 | 0.011 | 0.022 | 6,000 | 380 | 0.008 | 0.012

6 |22,000| 3,960 | 0.462 | 0.968 |20,000| 3,300 | 0.33 | 0.88 |18,000| 2,750 | 0.22 | 0.66 |14,000| 2,200 | 0.22 | 0.55 |13,000| 1,650 | 0.132 | 0.55

8 22,000 3,960 | 0.462 | 0.968 |20,000| 3,300 | 0.33 | 0.88 |18,000| 2,750 | 0.22 | 0.66 |14,000| 2,200 | 0.22 | 0.55 |13,000| 1,650 | 0.132 | 0.55

10 [22,000| 3,300 | 0.308 | 0.726 {20,000 2,750 | 0.22 | 0.66 |18,000| 2,200 | 0.22 | 0.44 [14,000| 1,820 | 0.11 | 0.33 |13,000| 1,400 | 0.11 | 0.33

12 22,000| 3,300 | 0.308 | 0.726 {20,000 2,750 | 0.22 | 0.66 |18,000| 2,200 | 0.22 | 0.44 |[14,000| 1,820 | 0.11 | 0.33 |13,000| 1,240 | 0.066 | 0.33

R1.5

14 120,000| 2,640 | 0.154 | 0.484 {18,000( 2,200 | 0.11 | 0.44 |16,000| 1,760 | 0.11 | 0.33 [12,000| 1,450 | 0.11 | 0.22 |11,000| 990 | 0.066 | 0.22

16 20,000| 2,640 | 0.154 | 0.484 |18,000( 2,200 | 0.11 | 0.44 |16,000| 1,760 | 0.11 | 0.33 [12,000| 1,450 | 0.11 | 0.22 |11,000| 990 | 0.066 | 0.22

20 |20,000| 2,120 | 0.154 | 0.363 [18,000| 1,760 | 0.11 | 0.33 |16,000| 1,320 | 0.11 | 0.22 |12,000| 1,060 | 0.11 | 0.11 |[11,000| 740 | 0.066 | 0.11
25 |18,000| 1,590 | 0.154 | 0.242 |16,000| 1,320 | 0.11 | 0.22 |14,000( 1,010 | 0.077 | 0.165 |10,000| 880 | 0.055 | 0.077 | 9,000 | 620 | 0.053 | 0.077

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.

Qil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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Reference Cutting Conditions Table

Prehardened steel Prehardened steel/Hardened steel Hardened steel Pow derT\aig:\e—T::esdtiiel .SKH|  Pow dHearr:ieg;r;\e—g;;:lsteel
NAK(35-45HRC) STAVAX - SKD61(45-55HRC) SKD11(55-62HRC) (62-66HRC) (66-70HRC)
Ball Radius | Effective No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting No. of Feed Depthof | Cutting
Length i Cut Width i Cut Width i Cut Width { Cut Width ion: Cut Width
LU n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae n Vf ap ae
(mm) (mm) (min) | (mm/min) (mm) (mm) (min) | (mm/min) (mm) (mm) (min) | (mm/min) (mm) (mm) (min”) | (mm/min) (mm) (mm) (min) (mm/min) (mm) (mm)
15 |22,000| 3,960 | 0.385 | 1.21 [20,000| 3,300 | 0.275 1.1 |16,000| 2,530 | 0.165 | 0.55 [14,000| 1,650 | 0.143 | 0.44 |[13,000f 990 | 0.143 | 0.422
20 |20,000( 3,300 | 0.278 | 0.726 |18,000| 2,750 | 0.198 | 0.66 |15,000| 1,980 | 0.11 0.33 |12,000| 1,320 | 0.11 0.22 {11,000 790 0.11 0.22
R1.75
25 |18,000( 2,380 | 0.186 | 0.424 |16,000| 1,980 | 0.132 | 0.385 [14,000| 1,760 | 0.11 0.22 |10,000( 1,100 | 0.066 | 0.132 | 9,000 | 660 | 0.066 | 0.132
30 |15,500( 1,980 | 0.154 | 0.303 |14,000| 1,650 | 0.11 | 0.275 [11,000| 1,050 | 0.077 | 0.165 | 9,000 | 880 | 0.055 | 0.088 | 8,500 | 530 | 0.055 | 0.088
8 22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 1.65 [16,000( 2,750 | 0.22 0.88 [12,000| 2,200 | 0.22 0.66 [10,500| 1,650 | 0.165 | 0.66
10 |22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 1.65 [16,000( 2,750 | 0.22 0.88 [12,000| 2,200 | 0.22 0.66 [10,500| 1,650 | 0.165 | 0.66
12 |22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 1.65 [16,000( 2,750 | 0.22 0.88 [12,000| 2,200 | 0.22 0.66 10,500 1,650 | 0.165 | 0.66
14 |22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 1.65 [16,000( 2,200 | 0.22 0.88 [12,000| 1,760 | 0.22 0.66 [10,500| 1,320 | 0.132 | 0.66
R2 15 |22,000| 3,960 | 0.462 | 1.815 |20,000| 3,300 | 0.33 1.65 |16,000| 2,200 | 0.22 | 0.88 |12,000| 1,760 | 0.22 0.66 [10,500| 1,320 | 0.132 | 0.66
20 |18,000| 3,170 | 0.308 | 1.21 |16,000| 2,640 | 0.22 1.1 |14,000| 1,980 | 0.11 0.66 |10,000| 1,540 | 0.11 0.44 | 8,500 | 1,000 | 0.088 | 0.44
25 |18,000( 2,120 | 0.308 | 0.968 |16,000| 1,760 | 0.22 | 0.88 |14,000| 1,320 | 0.11 0.44 |10,000| 1,100 | 0.11 0.22 | 8500 | 720 | 0.088 | 0.22
30 |15,500( 2,120 | 0.154 | 0.363 |14,000| 1,760 | 0.11 0.33 {10,000 1,320 | 0.077 | 0.22 |10,000| 1,100 | 0.055 | 0.165 | 8,500 | 720 | 0.055 | 0.165
35 |15,500( 1,590 | 0.154 | 0.242 |14,000| 1,320 | 0.11 0.22 |10,000| 1,100 | 0.077 | 0.165 {10,000/ 900 | 0.055 | 0.11 | 8,500 | 590 | 0.055 | 0.11
10 |20,000| 3,960 | 0.462 | 1.815 |18,000| 3,300 | 0.33 1.65 [12,000( 2,750 | 0.22 1.32 | 9,500 | 2,200 | 0.22 0.77 | 8,500 | 1,650 | 0.176 | 0.77
15 |20,000| 3,960 | 0.462 | 1.815 |18,000| 3,300 | 0.33 1.65 |12,000| 2,750 | 0.22 1.32 | 9,500 | 2,200 | 0.22 0.77 | 8,500 | 1,650 | 0.176 | 0.77
20 |20,000| 3,960 | 0.462 | 1.452 |15,000| 3,300 | 0.33 1.32 |10,000| 2,200 | 0.22 1.1 8,000 | 1,760 | 0.165 | 0.66 | 7,000 | 1,320 | 0.132 | 0.66
R2.5
25 |16,500| 3,300 | 0.308 | 1.21 |15,000| 2,750 | 0.22 1.1 9,000 | 1,980 | 0.165 | 0.88 | 7,500 | 1,540 | 0.11 0.55 | 6,500 | 1,160 | 0.088 | 0.44
30 |13,500( 2,640 | 0.308 | 0.968 |12,000| 2,200 | 0.22 | 0.88 | 8,000 | 1,650 | 0.165 | 0.55 | 6,500 | 1,100 | 0.11 0.33 | 6,000 | 830 | 0.088 | 0.264
40 |11,000| 1,590 | 0.154 | 0.242 (10,000| 1,320 | 0.11 0.22 | 7,000 | 1,100 | 0.077 | 0.165 | 5,500 | 900 | 0.055 | 0.22 | 5,000 | 680 | 0.044 | 0.176
10 |18,000| 3,960 | 0.462 | 2.42 |16,000| 3,300 | 0.33 2.2 | 8,000 |2750| 033 1.32 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
15 |18,000| 3,960 | 0.462 | 2.42 |16,000| 3,300 | 0.33 2.2 | 8,000 |2750| 033 1.32 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
20 |18,000| 3,960 | 0.462 | 2.42 |16,000| 3,300 | 0.33 2.2 8,000 | 2,750 | 0.33 1.32 | 7,000 | 2,200 | 0.22 1.1 6,000 | 1,650 | 0.176 | 0.88
25 |18,000| 3,960 | 0.462 | 1.815 |16,000| 3,300 | 0.33 1.65 | 8,000 | 2,200 | 0.22 1.1 7,000 | 1,650 | 0.165 | 0.77 | 6,000 | 1,240 | 0.132 | 0.77
R3 30 |18,000| 3,960 | 0.308 | 1.815 |14,000| 3,300 | 0.22 1.65 | 7,500 | 2,200 | 0.22 1.1 6,500 | 1,650 | 0.165 | 0.77 | 6,000 | 1,070 | 0.132 | 0.77
35 |14,500( 3,170 | 0.308 | 1.452 |13,000| 2,640 | 0.22 1.32 | 7,000 | 1,760 | 0.187 | 0.88 | 6,000 | 1,320 | 0.132 | 0.55 | 5500 | 860 | 0.106 | 0.44
40 |13,500| 2,380 | 0.308 | 1.21 |12,000| 1,980 | 0.22 1.1 6,500 | 1,320 | 0.165 | 0.66 | 5,500 | 1,100 | 0.11 0.44 | 5000 | 720 | 0.088 | 0.352
50 9,500 | 1,590 | 0.154 | 0.726 | 8,500 | 1,320 | 0.11 0.66 | 5000 | 950 0.11 0.33 | 4000 | 680 | 0.055 | 0.22 | 3,500 | 450 | 0.044 | 0.176
60 7,000 | 800 | 0.108 | 0.363 | 6,000 | 660 | 0.077 | 0.33 | 3,500 | 500 |0.055]|0.165 | 2,500 | 330 | 0.033 | 0.077 | 2,500 | 210 | 0.026 | 0.062

Available for titanium alloy machining
If chatter occurs, adjust cutting conditions as necessary.

Pay particular attention to cutting condition settings and tool passes in areas where cutting load is high, such as corners.

Adjust the number of revolutions and feed rate at the same rate.

Oil mist coolant is recommended.

If the diameter is less than @1 or L/D (aspect ratio) is more than 8, adjust the feed rate to 50% or less and cutting width (ae) to 30% or less depending on the situation.
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K-series

Let your potential shine

Born from a commitment to balance diverse requirements, the K-series creates
innovative, comprehensive solid tool solutions.

Kyocera constantly pushes technological boundaries to benefit society.

Let your products’ potential shine with inspiring innovation.
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