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Solid Carbide Tools

Series 51

High Performance End Mills C AQ B

SIX FLUTE END MILLS

0 KYOCERA



CARB

SIX FLUTE END MILLS

ENGINEERED FOR AGGRESSIVE
HIGH-SPEED MACHINING

T-Carb 6-Flute High-Performance End Mills are engineered for
aggressive high-speed machining using Trochoidal and Peel Milling
techniques. The six-flute design supports higher feed rates at reduced
tool loads, minimizing the risk of breakage or failure. Variable

pitch geometry enables the T-Carb to excel in both roughing and
finishing operations, delivering faster cycle times and lower overall
costs. Available in a wide range of lengths, neck styles, and end
configurations, every tool is coated with Ti-NAMITE-X for superior
heat resistance and extended tool life.

HIGH SPEED MACHINING END MILLS ARE IDEAL FOR

AGGRESSIVE MILLING APPLICATIONS IN THESE

« Aerospace Structural & Titanium Components « Automotive & Motorized Vehicles

Medical Implant Parts and Joints - Energy & Power Generation



FEATURES & BENEFITS

« Over 140 tools now available in the Series 51 product line

« Unique 6-flute design for high-speed machining with
superior accuracy and reduced deflection

« Optimized for aggressive ramping at high speeds where
chip evacuation and tool load are critical

« Engineered for Trochoidal and Peel Milling techniques

« Outstanding performance in tough materials like
titanium alloys and stainless steels with minimal
deflection

« Eccentric relief enhances strength and produces smoother
surface finishes

+ Variable flute geometry reduces harmonics to improve
productivity and extend tool life

Offered in multiple corner radius and reach options

» Ti-NAMITE-X coating delivers superior wear resistance and
extended tool life

Ti-NAMITE-X COATING TECHNOLOGY

Ti-NAMITE-X delivers outstanding results across medium-hard

to very hard steels (40-65 HRC) and titanium alloys. Its layered
nanocomposite structure provides the perfect balance of

extreme wear resistance and toughness, making it ideal for

interrupted cutting. Designed for versatility, Ti-NAMITE-X

supports a wide range of high-performance machining, from o
aggressive material removal to high-speed finishing. ,

« Hardness (HV): 3600 4
- Oxidation Temperature: 1150 °C/ 2100 °F y /o
. Coefficient of Friction: 0.45 V¥ 4 | ‘

« Thickness: 1 — 4 microns (based on tool diameter)




FEATURES

END WORK

. Strengthened tip geometry results in less
tip damage versus the competition

« Specialized relief provides excellent
tangency which eliminates material
buildup and provides superior finish

FLUTING & HELIX ANGLE

« Utilizes the original T-Carb design
featuring a 36° helix for improved chip
flow in ball endmill applications

« Unequal flute indexing for vibration-free
cutting at elevated rates

COATING

+ Ti-NAMITE-X coating provides superior
protection for performance and tool life




INTERNAL EVALUATION Q-IE‘/‘CAQB

SIX FLUTE END MILLS

Lab results of aggressive contouring in Ti6AI4V Titanium have consistently demonstrated a 30% increase
in tool life at up to 30% increased feed rates versus top competitors.

T-Carb 51B vs Competitors - Ti6AI4V

1375 rpm 1788 pm 2338 rpm 2673 rpm 2855 rpm
Tool 14.8 ipm 19.3 ipm 31.6 ipm 48.1 ipm 71.0ipm
Radial Axial Radial Axial Radial Axial Radial Axial Radial Axial
v v v v v v v v v v
v v v v v v v v v v
T-Carb 51B
v v v v v v v v v v
v v v v v v v v v v
v v v v v v v ®C
Competitor A
v v v v v v v v v v
v v v v v v v ®C
Competitor B v v v v v v v ®B
v v v v v v v v v ®B
C = Chipped Ti-NAMITE-X
B = Broke Provides outstanding wear resistance results in a diverse range of
Radial & Axial Steps = 0.050" applications in many difficult to machine materials such as titanium.

The 51B’s optimum tip design has shown similar improvements in extensive testing in alloy steels and HTA such as
718 Inconel, PH stainless steels, and 316 stainless as shown below where the 51B outperformed top competitors in
contouring easily completing the part with no damage.

This is more than a 50% increase in tool life!

COMPETITOR A T-Carb 51B




FRACTIONAL | Regular Length

TOLERANCES (inch) @ @\ D @
DIAMETER DC DCON ‘ LF ‘

kAPMX - ‘ Square Comer Straight Right
1/4-1 +0.0000/ -0.0020 h6 | " s Radius Spiral
. &y oc_ Deon Y
CORNER RADIUS TOLERANCES (inch) T T DDDHH @ @
RE =+0.0000/ ~0.0020 RE Regular  FluteSpacing _Positve Flutes
Length Unequal Rake Angle
Steel *
Preferred Applications for Coatings Stainlass Steel *
%k Best
(blank) NjRGe‘lz(rjnmended HEEA *
Hard Steel DA
Cutting Diameter Length of Cut Overall Length Shank Diameter Corner Radius
EDP Number
DC APMX LF DCON RE
1/4 3/4 2-1/2 1/4 - 35100
1/4 3/4 2-1/2 1/4 0.015 35112
1/4 3/4 2-1/2 1/4 0.030 35150
3/8 1 2-1/2 3/8 - 35101
3/8 1 2-1/2 3/8 0.015 35113
3/8 1 2-1/2 3/8 0.030 35114
g, 1/2 1-1/4 3 1/2 - 35102
@ 1/2 1-1/4 3 1/2 0.015 35151
= 1/2 1-1/4 3 1/2 0.030 35115
g,. 1/2 1-1/4 3 1/2 0.060 35152
g:) 1/2 1-1/4 3 1/2 0.090 35116
- 1/2 1-1/4 3 1/2 0.120 35117
— 5/8 1-5/8 3-1/2 5/8 - 35103
g 5/8 1-5/8 3-1/2 5/8 0.015 35153
k] 5/8 1-5/8 3-1/2 5/8 0.030 35118
E 5/8 1-5/8 3-1/2 5/8 0.060 35154
5/8 1-5/8 3-1/2 5/8 0.090 35119
5/8 1-5/8 3-1/2 5/8 0.120 35120
5/8 1-5/8 3-1/2 5/8 0.190 35155
3/4 1-5/8 4 3/4 - 35104
3/4 1-5/8 4 3/4 0.030 35121
3/4 1-5/8 4 3/4 0.060 35156
3/4 1-5/8 4 3/4 0.090 35122
3/4 1-5/8 4 3/4 0.120 35123
3/4 1-5/8 4 3/4 0.190 35157
3/4 1-5/8 4 3/4 0.250 35158
1 2-5/8 6 1 - 35105
1 2-5/8 6 1 0.030 35124
1 2-5/8 6 1 0.060 35159
1 2-5/8 6 1 0.090 35125
1 2-5/8 6 1 0.120 35126
1 2-5/8 6 1 0.190 35160
1 2-5/8 6 1 0.250 35161
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Extended Reach | FRACTIONAL

410
TOLERANCES (inch) L ‘ E @\ D @
DIAMETER DC DCON —LU
ﬂ ‘ Square Corner Straight Right
1/4-1 +0.0000 /-0.0020 h6 { | Radius Spiral
CORNER RADIUS TOLERANCES (inch) HH @ @
aifll «@-
RE=+0.0000/-0.0020 Extended  FluteSpacing Positive Flutes
Reach Unequal Rake Angle
Steel *
Preferred Applications for Coatings Stainless Steel *
k: Best
(blank) NilRGeiz:jnmended HRSA Lt
Hard Steel DAY
Cutting Diameter Length of Cut Overall Length Shank Diameter Reach Neck Diameter Corner Radius
EDP Number
DC APMX LF DCON v DN RE
1/4 3/8 4 1/4 1-1/8 0.237 - 35106
1/4 3/8 4 1/4 1-1/8 0.237 0.015 35127
1/4 3/8 4 1/4 1-1/8 0.237 0.030 35180
3/8 1/2 4 3/8 2-1/8 0.356 - 35107
3/8 1/2 4 3/8 2-1/8 0.356 0.015 35128
3/8 1/2 4 3/8 2-1/8 0.356 0.030 35129
1/2 5/8 4 1/2 2-1/4 0.475 - 35108
1/2 5/8 4 1/2 2-1/4 0.475 0.015 35181
1/2 5/8 4 1/2 2-1/4 0.475 0.030 35130
1/2 5/8 4 1/2 2-1/4 0.475 0.060 35182
1/2 5/8 4 1/2 2-1/4 0.475 0.090 35131
1/2 5/8 4 1/2 2-1/4 0.475 0.120 35132
5/8 3/4 5 5/8 2-1/2 0.594 - 35109
5/8 3/4 5 5/8 2-1/2 0.594 0.015 35183
5/8 3/4 5 5/8 2-1/2 0.594 0.030 35133
5/8 3/4 5 5/8 2-1/2 0.594 0.060 35184
5/8 3/4 5 5/8 2-1/2 0.594 0.090 35134
5/8 3/4 5 5/8 2-1/2 0.594 0.120 35135
5/8 3/4 5 5/8 2-1/2 0.594 0.190 35185
3/4 1 6 3/4 3-3/8 0.712 - 35110
3/4 1 6 3/4 3-3/8 0.712 0.030 35136
3/4 1 6 3/4 3-3/8 0.712 0.060 35186
3/4 1 6 3/4 3-3/8 0.712 0.090 35137
3/4 1 6 3/4 3-3/8 0.712 0.120 35138
3/4 1 6 3/4 3-3/8 0.712 0.190 35187
3/4 1 6 3/4 3-3/8 0.712 0.250 35188
1 1-1/4 6 1 3-3/8 0.950 - 35111
1 1-1/4 6 1 3-3/8 0.950 0.030 35139
1 1-1/4 6 1 3-3/8 .950 0.060 35189
1 1-1/4 6 1 3-3/8 950 0.090 35140
1 1-1/4 6 1 3-3/8 .950 0.120 35141
1 1-1/4 6 1 3-3/8 950 0.190 35190
1 1-1/4 6 1 3-3/8 .950 0.250 35191
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FRACTIONAL | Ball Nose, Regular Length

36°
TOLERANCES (inch) T B\ D @
DIAMETER DC DCON ‘ LF @

‘ Ball Corner Straight Right
1/4-3/8 +0.0000/-0.0016 hé s Radius Spiral
1/2-1 +0.0000 / -0.0020 h6 N N pos
! e ©
. DDD ﬂlﬁ or
CORNER RADIUS TOLERANCES (inch) ) .
Regular Flute Spacing Positive Flutes
RE = +0.0000 /—0.0010 Length Unequal Rake Angle
Ti-NAMITE-X (TX)
- ) Steel *
Preferred Applications for Coatings Stainless Steel *
% Best
e: Good
(blank) Not Recommended i *
Hard Steel PAS
Cutting Diameter Length of Cut Overall Length Shank Diameter
EDP Number
DC APMX LF DCON
1/4 3/4 2-1/2 1/4 35220
3/8 1 2-1/2 3/8 35222
1/2 1-1/4 3 1/2 35224
5/8 1-5/8 3-1/2 5/8 35226
3/4 1-5/8 4 3/4 35228
1 2-5/8 6 1 35230
) RE = 1/2 Cutting Diameter (DC)
(%)
[®)
Pz
3
B FRACTIONAL | Ball Nose, Extended Reach
®
[ o
(-] . N 36
= TOLERANCES (inch) @ B D @“
H DIAMETER D¢ DCON e tF ‘
- 1/4-3/8 0.0000/-0.0016 hé APMW l gog!er St gightl
- +0.| —0.l adius iral
G il _ ’
1/2-1 +0.0000 / -0.0020 h6 DC DCON N pos
@ ©
) T 'on - F DDD R
CORNER RADIUS TOLERANCES (inch) ) I
Extended Flute Spacing Positive Flutes
RE = +0.0000 / —0.0010 Reach Unequal Rake Angle

Ti-NAMITE-X (TX)

Steel *
Preferred Applications for Coatings Stainless Steel *
*: Best
¥ Good
(blank) Not Recommended HRSA *
Hard Steel VX¢
Cutting Diameter Length of Cut Overall Length Shank Diameter Reach Neck Diameter
EDP Number
DC APMX LF DCON LU DN
1/4 3/8 4 1/4 1-1/8 0.237 35221
3/8 1/2 4 3/8 2-1/8 0.356 35223
1/2 5/8 4 1/2 2-1/4 0.475 35225
5/8 3/4 5 5/8 2-1/2 0.594 35227
3/4 1 6 3/4 3-3/8 0.712 35229
1 1-1/4 6 1 3-3/4 0.950 35231

RE = 1/2 Cutting Diameter (DC)
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Regular Length | METRIC

TOLERANCES (mm) E @\ D @
DIAMETER DC DCON ‘ LF ‘

kAPMX - ‘ Square Comer Straight Right
6,0-20,0 +0.0,000 /0,050 hé | .‘ 4 Radius Spiral
‘ &k oc DCON N
CORNER RADIUS TOLERANCES (inch) T r DDDHH é @
RE=-+0,000/-0,050 RE Regular Flute Spacing Positive Flutes
Length Unequal Rake Angle
Preferred Applications for Coatings ’ Stee x
w Best Stainless Steel *
(blank) N::;RGeocz(rinmended il *
Hard Steel A
Cutting Diameter Length of Cut Overall Length Shank Diameter Corner Radius
EDP Number
DC APMX LF DCON RE
6,0 19,0 63,0 6,0 - 45100
6,0 19,0 63,0 6,0 0,5 45112
6,0 19,0 63,0 6,0 1,0 45170
6,0 19,0 63,0 6,0 1,5 45171
8,0 20,0 63,0 8,0 - 45101
8,0 20,0 63,0 8,0 0,5 45113
8,0 20,0 63,0 8,0 1,0 45114
8,0 20,0 63,0 8,0 1,2 45150 .t_is_
8,0 20,0 63,0 8,0 15 45172 =
8,0 20,0 63,0 8,0 2,0 45173 _
10,0 22,0 75,0 10,0 - 45102 -
10,0 22,0 75,0 10,0 05 45174 2
100 220 750 10,0 1,0 45115 s
10,0 220 75,0 10,0 15 45116 =
10,0 22,0 75,0 10,0 2,0 45117 §
10,0 22,0 75,0 10,0 2,5 45175 5—"
12,0 26,0 83,0 12,0 - 45103
12,0 26,0 83,0 12,0 0,5 45176
12,0 26,0 83,0 12,0 0,76 45177
12,0 26,0 83,0 12,0 1,0 45118
12,0 26,0 83,0 12,0 1,5 45119
12,0 26,0 83,0 12,0 2,0 45120
12,0 26,0 83,0 12,0 2,5 45178
12,0 26,0 83,0 12,0 3,0 45179
16,0 32,0 92,0 16,0 - 45104
16,0 32,0 92,0 16,0 1,0 45121
16,0 32,0 92,0 16,0 1,5 45122
16,0 32,0 92,0 16,0 2,0 45123
16,0 32,0 92,0 16,0 2,5 45180
16,0 32,0 92,0 16,0 3,0 45181
16,0 32,0 92,0 16,0 4,0 45182
20,0 38,0 104,0 20,0 - 45105
20,0 38,0 104,0 20,0 1,0 45124
20,0 38,0 104,0 20,0 1,5 45125
20,0 38,0 104,0 20,0 2,0 45126
20,0 38,0 104,0 20,0 2,5 45183
20,0 38,0 104,0 20,0 3,0 45184
20,0 38,0 104,0 20,0 4,0 45185
20,0 38,0 104,0 20,0 5.0 45186
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METRIC | Extended Reach

41°
TOLERANCES (mm) L ‘ @ @\ D @
DIAMETER DC DCON -—Lu

Aw ‘ Square Corner Straight Right
6,0-20,0 +0.0,000 /0,050 hé s | | Radius Spiral
% DC DCON S ’ pos 4
CORNER RADIUS TOLERANCES (inch) ! ¢ @
& DN * ol
RE=+0,000/~0,050 Extended  Flute Spacing Positive Flutes
Reach Unequal Rake Angle

Ti-NAMITE-X (TX)

Steel *

Preferred Appli:a;i:s for Coatings Stainless Steel *

ﬁ; Good Cast Iron *

(blank) Not Recommended i LS

Hard Steel DA¢

Cutting Diameter Length of Cut Overall Length Shank Diameter Reach Neck Diameter Corner Radius
EDP Number
DC APMX LF DCON L DN RE

6,0 8,0 75,0 6,0 32,0 5,69 - 45106
6,0 8,0 75,0 6,0 32,0 5,69 0,5 45127
6,0 8,0 75,0 6,0 32,0 5,69 1,0 45187
6,0 8,0 75,0 6,0 32,0 5,69 1,5 45188
8,0 10,0 75,0 8,0 32,0 7,59 - 45107
8,0 10,0 75,0 8,0 32,0 7,59 0,5 45128
= 8,0 10,0 75,0 8,0 32,0 7,59 1,0 45129
§ 8,0 10,0 75,0 8,0 32,0 7,59 1,5 45189
o= 8,0 10,0 75,0 8,0 32,0 7,59 2,0 45190
E 10,0 12,0 100,0 10,0 40,0 9,50 - 45108
qC) 10,0 12,0 100,0 10,0 40,0 9,50 0,5 45191
5 10,0 12,0 100,0 10,0 40,0 9,50 1,0 45130
10,0 12,0 100,0 10,0 40,0 9,50 1.5 45131
t 10,0 12,0 100,0 10,0 40,0 9,50 2,0 45132
'E 10,0 12,0 100,0 10,0 40,0 9,50 2,5 45192
é’ 12,0 15,0 100,0 12,0 48,0 11,38 - 45109
12,0 15,0 100,0 12,0 48,0 11,38 0,5 45193
12,0 15,0 100,0 12,0 48,0 11,38 0,76 45194
12,0 15,0 100,0 12,0 48,0 11,38 1,0 45133
12,0 15,0 100,0 12,0 48,0 11,38 1,5 45134
12,0 15,0 100,0 12,0 48,0 11,38 2,0 45135
12,0 15,0 100,0 12,0 48,0 11,38 25 45195
12,0 15,0 100,0 12,0 48,0 11,38 3,0 45196
16,0 20,0 115,0 16,0 65,0 15,19 - 45110
16,0 20,0 115,0 16,0 65,0 15,19 1,0 45136
16,0 20,0 115,0 16,0 65,0 15,19 1,5 45137
16,0 20,0 115,0 16,0 65,0 15,19 2,0 45138
16,0 20,0 115,0 16,0 65,0 15,19 25 45197
16,0 20,0 115,0 16,0 65,0 15,19 3,0 45198
16,0 20,0 115,0 16,0 65,0 15,19 4,0 45199
20,0 24,0 150,0 20,0 80,0 19,00 - 45111
20,0 24,0 150,0 20,0 80,0 19,00 1,0 45139
20,0 24,0 150,0 20,0 80,0 19,00 1,5 45140
20,0 24,0 150,0 20,0 80,0 19,00 2,0 45141
20,0 24,0 150,0 20,0 80,0 19,00 2,5 45200
20,0 24,0 150,0 20,0 80,0 19,00 3,0 45201
20,0 24,0 150,0 20,0 80,0 19,00 4,0 45202
20,0 24,0 150,0 20,0 80,0 19,00 50 45203
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Ball Nose, Regular Length | METRIC

36°
TOLERANCES (mm) 7 B\ D @
DIAMETER DC DCON ; LF @

‘ Ball Corner Straight Right
6,0-10,0 +0,000 /0,040 hé s Radius Spiral
12,0-20,0 +0,000/-0,050 hé N ks o

d @ ©
dlb) @
CORNER RADIUS TOLERANCES (mm) ) "
Regular Flute Spacing Positive Flutes
RE = +0,000/ 0,025 Length Unequal Rake Angle
Ti-NAMITE-X (TX)
- ) Steel *
Preferred Applications for Coatings Stainless Steel *
% Best
e: Good
(blank) Not Recommended i *
Hard Steel PAS
Cutting Diameter Length of Cut Overall Length Shank Diameter
EDP Number
DC APMX LF DCON
6,0 19,0 63,0 6,0 45204
8,0 20,0 63,0 8,0 45206
10,0 22,0 75,0 10,0 45208
12,0 26,0 83,0 12,0 45210
16,0 32,0 92,0 16,0 45212
20,0 38,0 104,0 20,0 45214
RE = 1/2 Cutting Diameter (DC)
Ball Nose, Extended Reach | METRIC
36°
TOLERANCES (mm) A B\ D @“
DIAMETER D¢ DCON v tF @
APMX Ball Corner Straight Right
6,0-10,0 +0,000/-0,040 hé T Ty Radius Spiral
12,0-20,0 +0,000/-0,050 hé DC DCON M kg ”°5
@ ©
T *DN T DDD '{Iﬁ asp
CORNER RADIUS TOLERANCES (mm) ) .
Extended Flute Spacing Positive Flutes
RE = +0,000/-0,025 Reach Unequal Rake Angle
Ti-NAMITE-X (TX)
o ) Steel *
Preferred Applications for Coatings Stainless Steel *
*: Best
¥ Good
(blank) Not Recommended HRSA *
Hard Steel DX¢
Cutting Diameter Length of Cut Overall Length Shank Diameter Reach Neck Diameter
EDP Number
DC APMX LF DCON LU DN
6,0 8,0 75,0 6,0 32,0 5,68 45205
8,0 10,0 75,0 8,0 32,0 7,58 45207
10,0 12,0 100,0 10,0 40,0 9,49 45209
12,0 15,0 100,0 12,0 48,0 11,37 45211
16,0 20,0 115,0 16,0 65,0 15,18 45213
20,0 24,0 150,0 20,0 80,0 18,99 45215

RE = 1/2 Cutting Diameter (DC)
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FRACTIONAL | Speed & Feed Recommendations

JCARB

SIX FLUTE END MILLS

o
Series

51,51CR, 51L, P b DCsin
51LC, 51B, 51LB Ve
Fractional Hardness AexDC ApxDC (sfm) 1/4 3/8 1/2 5/8 3/4 1
. 720 RPM 11002 7334 5501 4401 3667 2750
Profile
<01 <1 F2 00020 00035 00050 00055  (0.0061 0.0071
CARBON STEELS - (576-864)
1018, 1040, 1080, <275 Bhn Feed (ipm) 132 154 165 145 134 17
1090, 10L50, 1140, or
1212,12115, 1525, <28 HRc 915 RPM 13981 9321 6991 5592 4660 3495
1536 HSM
<005 <2 F2 00028 00053 00070 00077 00085  0.0100
> (732-1098)
Feed (ipm) 235 296 294 258 238 210
490 RPM 7487 4991 3744 2995 2496 1872
Profile
<01 <1 F2 00015 00029 00038 00042 00046  0.0054
- (392-588)
S <375 Bhn Feed (ipm) 67 87 85 75 69 1
5120, 5150, 8630, or
. 5150, 8630, <40 HRe 620 RPM 9474 6316 4737 3789 3158 2368
86120, 50100 MM
<005 <2 F2 00021 00039 00052 00057 00062  0.0073
> (496-744)
- Feed (ipm) 119 148 148 130 17 104
C
) 240 RPM 3667 2445 1834 1467 1222 917
"5 Profile
S <01 <1 F2 00012 00023 00030 00034 00037 00043
c 2 (192-288)
GE) TOOL STEELS <375 Bhn Feed (ipm) 26 3 33 30 27 2
A2, D2, H13, L2, M2, or
g P20, $7, T15, W2 SaMWRe 305 RPM 4660 3107 2330 1864 1553 1165
9 <005 <2 F2 00017 00032 00042 00046 00050  0.059
o > (244-366)
8 Feed (ipm) 48 60 59 51 47 4
& 510 RPM 7793 5195 3896 3117 2598 1948
3 Profile
> <01 <1 ( | F2 00015 00028 00038 00041 00045  0.0053
D ~ 459-561
o (SFLAE'I'E"bf:gHs"Tﬁﬁ%s) <275 Bhn Feed (ipm) 70 87 89 7 70 62
0 e ;‘ZOF' <28 HRe 650 RPM 9932 6621 4966 3973 3311 2483
430F, 4401 HSM
<005 <2 F2 00021 00038 00051 0005  (0.0061 0.0072
> (585-715)
Feed ipm) 125 151 152 133 121 107
350 RPM 5348 3565 2674 2139 1783 1337
Profile
<01 <1 F2 00012 00023 00030 00033 00036  0.0042
- (315-385)
STAINLESS STEELS <275 Bhn Feed (ipm) 39 49 8 ® 39 34
M  (DIFFICULT) or
04,30L,316,306L  <2HRe 450 RPM 6876 4584 3438 2750 2292 1719
<005 <2 F2 00017 00032 00042 00046 00050  0.0059
> (405-495)
Feed (ipm) 70 88 87 76 69 61
325 RPM 4966 3311 2483 1986 1655 1242
Profile
<01 <1 F2 00012 00023 00030 00033 00036  0.0042
- (293-358)
(sPTfI‘)'"LEss STEELS 355 Bhn Feed (ipm) 36 46 45 39 36 31
13-8 PH, 15-5 PH, or
174PH, Customaso < BHRC 410 RPM 6265 77 3132 2506 2088 1566
<005 <2 F2 00017 00032 00042 00046 00050  0.0059
> (369-451)
Feed (ipm) 64 80 79 69 63 55
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Speed & Feed Recommendations | FRACTIONAL

o
Series

51,51CR, 51L, el b DC e in
51LC, 51B, 51LB Ve
Fractional Hardness AexDC ApxDC (sfm) Uz 3/8 1/2 5/8 3/4 1
575 RPM 8786 5857 4393 3514 2929 2197
Profile
<025 <15 Fz 00018 00035 00045 00050  0.0055 0.0064
CAST IRONS - (460-690)
(LOW & MEDIUM <220 Bhn Feed (ipm) 949 123.0 11856 105.4 9.6 84.3
ALLOY) or
Gray, Malleable, <19 HRe 730 RPM 11154 7436 5577 4462 3718 2789
Ductile HSM
<0.05 <2 Fz 00025 00047 00064 00070  0.0076 0.0089
2 (584-876)
Feed (ipm) 1673 200.7 2142 187.4 169.5 148.9
430 RPM 6570 4380 3285 2628 2190 1643
Profile
<025 <15 Fz 00018 00035 00045 00050  0.0055 0.0064
CAST IRONS ~ (344-516) :
(HIGH ALLOY) < ZGgrBhn Feed (ipm) 7.0 92.0 88.7 78.8 723 63.1
g'av'. Malleable, <26 HRe 545 RPM 8328 5552 4164 3331 2776 2082
uctile HSM
<0.05 <2 F2 00025 00047 00064 00070  0.0076 0.0089
_ (436-654)
Feed (ipm) 1249 156.6 159.9 139.9 126.6 111.2 0
S
105 RPM 1604 1070 802 642 535 401 ®
Profile 3
<0.1 <1 Fz 00014 00027 0003 00039 00043 0.0050 -
HIGH TEMP ALLOYS A (84-126)
(NICKEL, COBALT, <300 Bhn Feed (ipm) 13 17 17 15 14 12 A
IRON BASE) or ®
Inconel 601,617,625, <32 HRc 130 RPM 1986 1324 993 795 662 497 Q
Incoloy, Monel 400 HSM r?
<0.05 <2 Fz 00016 00036 00048 00053  0.0058 0.0067 i
_ (104-156) o
Feed (ipm) 19 29 29 25 23 20 3
80 RPM 1222 815 611 489 407 306 rgb
Profile g_
HIGH TEMP ALLOYS <01 <1 Fz 00010 00018 00025 00027  0.0029 0.0034 Q
(NICKEL, COBALT, 0000~ B el 7 9 9 8 7 6 5
IRON BASE) <4001 eed (ipm 5
Inconel 718, X-750, 5 p . 100 RPM 1528 1019 764 611 509 382 “
Incoloy, Waspaloy, HSM
Hastelloy, Rene <0.05 <2 Fz 00013 00025 00034 00037  0.0041 0.0047
_ (80-120)
Feed (ipm) 12 15 16 14 13 1
280 RPM 4278 2852 2139 171 1426 1070
Profile
<0.1 <1 Fz 00010 00018 00025 00027  0.0029 0.0034
TITANIUM ALLOYS - (224-336)
Pure Titanium, <350 Bhn Feed (ipm) 26 31 32 28 25 22
Ti6AI4V, or
Ti6AI2Sn4Zr2Mo, <38 HRc 355 RPM 5424 3616 2712 2170 1808 1356
Ti4AI4M02Sn0.58i HSM
<0.05 <2 Fz 00013 00025 00034 00037  0.0041 0.0047
2 (284-426)
Feed (ipm) 42 54 55 43 44 38
- 155 RPM 2368 1579 1184 947 789 592
rotie
TITANIUM ALLOYS <01 <1 Fz 00010 00018 00025 00027  0.0029 0.0034
(DIFFICULT) ) (124-186)
Ti10V2Fe3Al, - :
Ti5AI5V5Mo3Cr, < 422rBhn Feed (ipm) 14 17 18 15 14 12
Ti7Al4Mo,
ToAVCrzamo,  <BHRC 200 RPM 3056 2037 1528 1222 1019 764
TiGAI6V6Sn, <0.05 <2 F2 00013 00025 00034 00037  0.0041 0.0047
Feed (ipm) 24 31 31 27 25 2

Bhn (Brinell) HRc (Rockwell C) HSM (High Speed Machining) A
rpm = Vc x 382/ DC ArPE X

ipm=Fzx 6 x rpm

reduce speed and feed for materials harder than listed Refer to the SGS APEX: Application Expert
reduce feed and Ae when finish milling (.02 x DC maximum) for complete technical information
feed rates listed have chip thinning adjustments included where applicable www.kyocera-sgstool.com/apex
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SIX FLUTE END MILLS

Series Ap
51M, 51MCR,
51ML, 51MLC, P b DComm
51MB, 51MLB Ve
Metric Hardness AexDC ApxDC (m/min) 6 8 10 12 16 20
. 219 RPM 11633 8725 6980 5816 4362 3490
Profile
<0.1 <1 Fz 0.048 0.075 0.093 0.120 0.141 0.163
CARBON STEELS = (176-263)
1018, 1040, 1080, <275 Bhn Feed (mm/min) 3350 3909 3909 4188 3685 3406
1090, 10L50, 1140, or
1212, 12115, 1525, <28 HRc 279 RPM 14784 11088 8870 7392 5544 4435
1536 HSM
<0.05 <2 Fz 0.067 0.113 0.141 0.168 0.197 0.227
> (223-335)
Feed (mm/min) 5960 7523 7522 7450 6557 6032
149 RPM 7917 5938 4750 3958 2969 2375
Profile
<0.1 <1 Fz 0.036 0.062 0.077 0.091 0.108 0.123
~ (119-179)
2‘1",:'00‘4'155155;250 <375 Bhn Feed (mm/min) 1710 2204 2204 2166 1915 1748
5120, 5150, 8630, or
e 27989, 5030, <40 HRc 189 RPM 10017 7513 6010 5009 3756 3005
86120, 50100 HSM
<0.05 <2 Fz 0.050 0.083 0.104 0.125 0.146 0.165
_ (151-227)
- Feed (mm/min) 3029 3751 3750 3750 3289 2981
[
ks 73 RPM 3878 2908 2327 1939 1454 1163
E Profile
S <0.1 <1 Fz 0.029 0.049 0.061 0.072 0.087 0.099
c - (59-88)
GEJ TOOL STEELS <375 Bhn Feed (mm/min) 670 856 856 838 759 689
A2, D2, H13, L2, M2, or
g P20, S7, T15, W2 <40 HRc s 93 RPM 4928 3696 2957 2464 1848 1478
o <0.05 <2 Fz 0.041 0.068 0.085 0.101 0.118 0.133
g > (74-112)
S Feed (mm/min) 1206 1514 1514 1490 1306 1183
i 155 RPM 8240 6180 4944 4120 3090 2472
3 Profile
= <0.1 <1 ( ) Fz 0.036 0.060 0.075 0.091 0.105 0.120
b ~ 140-171
o (SFL“E'?;'::SHSIL?&'&S) <275 Bhn Feed (mm/min) 1780 215 215 2254 1946 1780
n 303, 416, 420F o
» 310, 2500 <28 HRc 198 RPM 10502 7877 6301 5251 3938 3151
430F, 440F HSM
<0.05 <2 Fz 0.050 0.081 0.101 0122 0.143 0.163
> (178-218)
Feed (mm/min) 3176 3832 3831 3856 3387 3075
107 RPM 5655 4241 3393 2827 2121 1696
Profile
<0.1 <1 Fz 0.029 0.049 0.061 0.072 0.084 0.096
~ (96-117)
STAINLESS STEELS <275 Bhn Feed (mm/min) 977 1249 1249 1221 1075 977
M (DIFFICULT) or
304,304L, 316,316L <28 HRc LS 137 RPM 7271 5453 4362 3635 2726 2181
<0.05 <2 Fz 0.041 0.068 0.085 0.101 0.118 0.133
> (123-151)
Feed (mm/min) 1780 2234 2234 2198 1926 1745
99 RPM 5251 3938 3151 2626 1969 1575
Profile
<0.1 <1 Fz 0.029 0.049 0.061 0.072 0.084 0.096
~ (89-109)
(SJP‘I‘)'""ESS STEELS 355 Bhn Feed (mm/min) 907 1160 1159 1134 998 907
13-8 PH, 15-5 PH, o
174 PH, Customas0 S35 HRe LS 125 RPM 6624 4968 3975 3312 2484 1987
<0.05 <2 Fz 0.041 0.068 0.085 0.101 0.118 0.133
> (112-137)
Feed (mm/min) 1621 2035 2035 2003 1755 1590

continued on next page
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Series Ap
51M, 51MCR,
51ML, 51MLC, ey B v DC e mm
51MB, 51VILB Ve
Metric Hardness AexDC ApxDC (m/min) 6 8 10 12 16 20
575 RPM 9290 6968 5574 4645 3484 2787
Profile
<025 <15 Fz 0.043 0.075 0.093 0.108 0.128 0.147
CAST IRONS - (460-690)
(LOW & MEDIUM <220 Bhn Feed (mm/min) 2408 3122 3122 3010 2675 2453
ALLOY) or
Gray, Malleable, <19 HRc 730 RPM 11795 8846 7077 5897 4423 3538
Ductile HSM
<0.05 <2 Fz 0.060 0.100 0.125 0.154 0.179 0.203
_ (584-876)
Feed (mm/min) 4246 5322 5322 5434 4755 4303
430 RPM 6947 5211 4168 3474 2605 2084
Profile
<025 <15 Fz 0.043 0.075 0.093 0.108 0.128 0.147
] (344-516)
(clflgL 'Eﬂ“(ﬁ) <260 Bhn Feed (mm/min) 1801 2335 2334 2251 2001 1834
or
g'ay'.l""a"eah"" <26 HRc 545 RPM 8306 6604 5283 4403 3302 2642
uctile HSM
<0.05 <2 Fz 0.060 0.100 0.125 0.154 0.179 0.203
_ (436-654)
Feed (mm/min) 3170 3974 3973 4057 3550 3212
2 RPM 1696 1272 1018 848 636 509
Profile
<01 <1 F2 0.034 0.058 0.072 0.086 0.100 0.115
HIGH TEMP ALLOYS - (26-38)
(NICKEL, COBALT, <300 Bhn Feed (mm/min) 342 440 440 440 381 350
IRON BASE) or
Inconel 601, 617,625, <32 HRc 40 RPM 2100 1575 1260 1050 788 630
Incoloy, Monel 400 HSM
<0.05 <2 Fz 0.038 0.077 0.096 0.115 0.136 0.155
> (32-48)
Feed (mm/min) 484 726 726 726 641 585
2% RPM 1293 969 776 646 485 388
Profile
(NICKEL COBALT, _ gy o (mm/min) 186 223 223 233 201 180
IRON BASE) = n eed {mm/min
::gg:‘:‘: w;s’l‘);i‘; <4sHRe 30 RPM 1616 1212 969 808 606 485
Hastelloy, Rene <0.05 <2 Fz 0.031 0.053 0.067 0.082 0.095 0.109
> (24-37)
Feed (mm/min) 302 388 388 395 344 318
85 RPM 4524 3393 2714 2262 1696 1357
Profile
<0.1 <1 Fz 0.024 0.038 0.048 0.060 0.069 0.077
TITANIUM ALLOYS - (68-102)
Pure Titanium, <350 Bhn Feed (mm/min) 651 782 782 814 704 630
Ti6Al4V, or
Ti6AI2Sn4Zr2Mo, <38 HRc 108 RPM 5736 4302 3441 2868 2151 1721
Ti4AI4M02Sn0.5Si HSM
<0.05 <2 Fz 0.031 0.053 0.067 0.082 0.095 0.109
_ (87-130)
Feed (mm/min) 1074 1377 1377 1404 1222 1129
- 4 RPM 2504 1878 1503 1252 939 751
rofie
{;}?F'féﬂﬂfmovs <0.1 <1 Fz 0.024 0.038 0.048 0.060 0.069 0.077
Ti10V2Fe3Al, 0Bt e ———
THEARVEMo3Cs <420 Bl eed (mm/min) 361 433 433 451 389 349
Ti7Al4Mo,
Eﬁﬁl%ﬁg;‘z’”‘"”' L 61 RPM 3231 2424 1939 1616 1212 969
. <0.05 <2 Fz 0.031 0.053 0.067 0.082 0.095 0.109
Ti15V3 Cr3Sn3Al P (49-73)
Feed (mm/min) 605 776 776 791 689 636

Bhn (Brinell) HRc (Rockwell C) HSM (High Speed Machining) A
rpm = (Vc x 1000) / (DC x 3.14) A: EX

mm/min = Fz x 6 x rpm

reduce speed and feed for materials harder than listed Refer to the SGS APEX: Application Expert
reduce feed and Ae when finish milling (.02 x DC maximum) for complete technical information
feed rates listed have chip thinning adjustments included where applicable www.kyocera-sgstool.com/apex

www.kyocera-sgstool.com 15

%)

o)
@
®
o}
1
M
®
®
o}
=]
)
(@)
o
3
3
)
>
o
Q
=
o
S
(%]



https://www.kyocera-sgstool.com/apex

Solid Carbide Tools

0l KYOCERE

KYOCERA SGS Precision Tools, Inc.

150 Marc Drive
Cuyahoga Falls, Ohio 44223 USA
(330) 686-5700

sales@kyocera-sgstool.com
www.kyocera-sgstool.com

EDP 00012 10/2025
©KYOCERA SGS Precision Tools, Inc.


mailto:sales%40kyocera-sgstool.com?subject=
https://www.kyocera-sgstool.com/

	Cover
	Product Overview
	FRACTIONAL - Regular Length
	FRACTIONAL - Extended Reach
	FRACTIONAL - Ball Nose
	METRIC - Regular Length
	METRIC - Extended Reach
	METRIC - Ball Nose
	FRACTIONAL - Speeds & Feeds
	METRIC - Speeds & Feeds
	Contact

