FRACTIONAL
2 Flute: Square, Double, Stub, Long, Ball, Corner Radius
3 Flute: Square, Ball, Tapered

4 Flute: Square, Double, Stub, Ball, Corner Radius
Tapered: Square, Radius

o
Series
1,3,5,14,15, 16, Ae e
17, 23, 24,59 Ve
Fractional Hardness Flutes AexDC ApxDC (sfm) 1764 1/32 1/16  1/8 1/4 3/8 1/2 3/4 L

. 460 RPM 112461 56230 28115 14058 7029 4686 3514 2343 1757
Profile Fz _ 0.00003 0.00006 0.00013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028

DCein

CARBON STEELS s ropsers OS) Feed oty 155 i1 211 169 18
1018,1040,1080, <175 Bhn £2 £ fipm) —p—— el B ZlL 2l B
g, 1ok, 100, > 4 <025 <15 135 135 146 169 225 280 281 225 197
e 335 RPM_ 81901 40950 20475 10238 5119 3413 2559 1706 1280

toag 11O Slot Fz__0.00003 0.00006 000013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028
g 2 i ST p6ad02) Feeq 4949 53 61 82 102 102 82 72

3 i <05 (om) 147480 92 123 154 154 123 107

g 1 <04 98 98 106 123 164 205 205 164 143

335 RPM 81901 40950 20475 10238 5119 3413 2559 1706 1280
Profile Fz 0.00002 0.00005 0.00009 0.0002 0.0006 0.0011 0.0015 0.0018 0.0021

2 <0.50 <15 (268-402) Feed 33 4.1 3.7 4.1 6.1 15 1.1 6.1 5.4
ALLOY STEELS <275 Bhn 7 3 <0.25 <15 (ipm) 4.9 6.1 5.5 6.1 9.2 113 115 9.2 8.1
4140, 4150, 4320, - 4 <0.25 <15 6.6 8.2 7.4 8.2 123 150 154 123 107
5120, 5150, 8630, < 2; Ir-IR c 245 RPM 59898 29949 14974 7487 3744 2496 1872 1248 936

86120, 50100 Slot Fz _0.00002 0.00005 0.00009 0.0002 0.0006 0.0011 0.0015 0.0018 0.0021

7 i T 24 30 27 30 45 55 56 45 39
’ 3 1 <05 (196:234) (Fleﬁ;‘) 36 45 40 45 67 82 84 67 59
1 i <04 PM s 60 54 60 90 110 112 90 79

370 RPM 90458 45229 22614 11307 5654 3769 2827 1885 1413
Profile Fz __0.00002 0.00005 0.00009 0.0002 0.0006 0.0011 0.0015 0.0018 0.0021

2 <0.50 <15 (296-444)  Feed 3.6 45 4.1 4.5 6.8 8.3 85 6.8 5.9
STAINLESS STEELS _ 275 Bhn - 3 <0.25 <15 (ipm) 5.4 6.8 6.1 6.8 102 124 127 102 8.9
(FREE MACHINING) ~ or 4 <0.25 <15 1.2 9.0 8.1 9.0 136 166 170 136 119
303, 416, 420F, 430F  _ 28 HRe 270 RPM 66010 33005 16502 8251 4126 2750 2063 1375 1031

440F Slot Fz 0.00002 0.00005 0.00009 0.0002 0.0006 0.0011 0.0015 0.0018 0.0021

) i <1 26 33 30 33 50 61 62 50 43
’ 1 <05 \216-324) Eeﬁs 40 50 45 50 74 91 93 74 65
[ 1 <04 P 53 66 59 66 99 121 124 99 87

255 RPM 62342 31171 15586 7793 3896 2598 1948 1299 974
Profile Fz _0.00002 0.00004 0.00008 0.0002 0.0005 0.0009 0.0012 0.0014 0.0017

I e L
(DIFFICULT) <275Bhn — — (ipm) y - - : - - - : Y
4 <0.25 <15 5.0 5.0 5.0 5.3 1.8 9.4 9.4 1.3 6.6

304, 3041, 316,316L,  or
17-4 PH, 15-5 13-4, <28 HRc 185 RPM_ 45229 22614 11307 5654 2827 1885 1413 942 _ 707

Custom 450 Slot Fz 0.00002 0.00004 0.00008 0.0002 0.0005 0.0009 0.0012 0.0014 0.0017

2 1 <1 18 18 18 19 28 34 34 26 24
y 1 <05 \148222) Eeﬁg 27 27 27 29 42 5151 40 36
4 1 <04 P 36 36 36 38 57 68 68 53 48

335 RPM 81901 40950 20475 10238 5119 3413 2559 1706 1280
Profile Fz 0.00003 0.00006 0.00013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028

2 <080 <15 e peeg A9 49 53 61 82 102 102 82 12
~ T3 <025 <15 . 74 74 80 92 123 154 154 123 107

gASTIwOI:"sM <220 Bhn 4 <025 <15 ibom) —g8 98 106 123 164 205 205 164 143
Dl e R 245 RPM 59898 20949 14974 7487 3744 2496 1872 1248 936
< Slot Fz _ 0.00003 0.00006 0.00013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028

2 i 3] 36 36 39 45 60 75 15 _ 60 _ 52

’ 3 1 <05 \196:234) (Fleﬁj‘) 54 54 58 67 90 112 112 90 719

1 1 <04 P 72 72 78 90 120 150 150 120 105

— 880 RPM 215142 1075/1 53786 26803 13446 8964 6723 4482 3362

Fz _ 0.00006 0.00013 0.00025 0.0006 0.0016 0.0030 0.0040 0.0048 0.0056

ALUMINUM cisoghy o 2 <080 <15 (704-105%) Feed 258 200 209 33 430 538 538 430 316
ALLOYS < 3 <025 <15 fipm| 387 420 403 484 645 807 807 645 565
2017, 2024, 356, SRe st 640 RPM 156467 78234 39117 19558 9779 6519 4890 3260 2445
6061, 7075 < Fz _ 0.00006 0.00013 0.00025 0.0006 0.0016 0.0030 0.0040 0.0048 0.0056
g 2 1 <1 (512-768) Feed 188 203 196 235 313 391 391 313 274

3 1 <05 lipm| 282 305 293 352 469 587 587 469 4L

285 RPM 118573 59286 29643 14822 7411 4941 3705 2470 1853

Profile Fz _ 0.00003 0.00006 0.00013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028

L 2SO S5 g gy AL L LI 8 1S M8 148 19 14

3 <025 <15 . 107 107 116 133 178 222 222 118 156

COPPERALLOYS <140 Bhn 4 <025 <15 iom) =49 —7a2 154 178 237 296 296 237 208

Alum Bronze, G110, or 350  RPM 85568 42784 21392 10695 5348 3565 2674 1783 1337

Muntz Brass <3HRe gt Fz__ 0.00003 0.00006 0.00013 0.0003 0.0008 0.0015 0.0020 0.0024 0.0028
2 1 <1 51 51 56 64 86 107 107 86 15

y 1 <05 1280-420) E‘ﬂ 77 77 83 96 128 160 160 128 112

4 1 <04 P 103103 111 128 171214 214 171 150

continued on next page
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FRACTIONAL
2 Flute: Square, Double, Stub, Long, Ball, Corner Radius
3 Flute: Square, Ball, Tapered

4 Flute: Square, Double, Stub, Ball, Corner Radius
Tapered: Square, Radius

Series
1,3,5, 14,15, 16, Ae e

17,23, 24,59 Ve
Fractional Hardness Flutes AexDC ApxDC (sfm) 1764 1/32  1/16 1/8 1/4 3/8 1/2 3/4 1

880 RPM 215142 107571 53786 26893 13446 8964 6723 4482 3362

DCein

Profile Fz  0.00006 0.00013 0.00025 0.0006 0.0016 00030 0.0040 0.0048 0.0056

2 <050 <15 258 280 269 323 430 538 538 430 376

T3 <025 <15 (104-1056) (Flgrend) 387 420 403 484 645 807 807 645 565

;';ﬁ’g'ﬁnm 4 <025 <15 516 559 538 645 8.1 1076 1076 861 753
PVC. Polypropylene 640  RPM 156467 78234 39117 19558 9779 6519 4890 3260 2445
Slot Fz  0.00006 0.00013 0.00025 0.0006 0.0016 00030 0.0040 0.0048 0.0056

2 1 <1 188 203 196 235 313 391 391 313 274

 —; 1 <05 (012768) (Flzrend) 282 305 293 352 469 587 587 469 411

4 1 <04 376 407 391 469 626 782 782 626 548

660  RPM 161357 80678 40339 20170 10085 6723 5042 3362 2521

Profile Fz  0.00006 0.00013 0.00025 0.0006 0.0016 00030 0.0040 0.0048 0.0056

2 <050 <15 194 210 202 242 323 403 403 323 282

o T3 <02 <1p 08T (Flgrend) 290 315 303 363 484 605 605 484 424

GRAPHITE 4 <025 <15 387 420 403 484 645 807 807 645 565
480  RPM 117350 58675 29338 14669 7334 4890 3667 2445 1834

Slot Fz  0.00006 0.00013 0.00025 0.0006 0.0016 00030 0.0040 0.0048 0.0056

2 1 <1 141 153 147 176 235 293 293 235 205

y —; 1 <05 (384576) (Flgrend) 211 229 220 264 352 440 440 352 308

4 1 <04 282 305 293 362 469 587 587 469 411

65  RPM 15891 7946 3973 1986 993 662 497 331 248
Profile Fz  0.00002 0.00003 0.00006 0.0002 0.0004 00008 0.0010 0.0012 0.0014

(NICKEL CORALT 2 <080 <15 oo oo 06 05 05 07 07 1110 08 07
IRON BASE) 500 B ~ 3 <02 <15 Gom) M0 07 07 1110 16 15 12 10
Inconel 601, s 4 <025 <15 13 10 10 14 14 21 20 16 14
617, 625, 718, <30 HRe 45 RPM 11002 5501 2750 1375 688 458 344 209 172
Incoloy 800, Slot Fz  0.00002 0.00003 0.00006 0.0002 0.0004 0.0008 0.0010 0.0012 0.0014
m:sz;‘?x“e“e’ gy 2 i ST 55 reeg 04 03 03 05 05 07 07 06 05
3 1 <05 (om 01 05 05 07 07 1110 08 07

4 1 <0.4 09 07 07 10 10 15 14 11 10

180 RPM 44006 22003 11002 5501 2750 1834 1375 917 688
I_:gﬁm"”' ALLOYS Profile Fz  0.00002 0.00004 0.00008 0.0002 0.0005 0.0009 0.0012 0.0014 0.0017
TIAZS ZrZMo, 2 <080 <15 o0 7 18 18 18 22 28 33 33 26 23
TidA14Mo02Sn0.5Si, - 3 <0.25 <15 (ipm) 2.6 2.6 2.6 3.3 4.1 5.0 5.0 3.9 35
Ti10AI2Fe3Al, <350 Bhn 4 <025 <15 35 35 35 44 55 66 66 51 47
Ti5AI53Mo3Cr, <38 MR 130 RPM 31782 15891 7946 3973 1986 1324 993 662 497
Ti7Al14Mo, < Slot Fz  0.00002 0.00004 0.00008 0.0002 0.0005 00003 0.0012 0.0014 0.0017
Egﬁ:g\\,gg;fzmmm y 2 1 ST 04156 Feeg M3 18 13 16 20 24 24 18 1]
Ti152 CraSTaAl 3 1 <05 (om) 19 18 19 24 30 36 36 28 25
4 1 <04 25 25 25 32 40 48 48 37 34

315 RPM 77011 38506 19253 9626 4813 3209 2407 1604 1203

Profile Fz  0.00002 0.00005 0.00009 0.0002 0.0006 00011 0.0015 0.0018 0.0021

2 <050 <15 31 39 35 39 58 71 12 58 5l

- T3 <o <1s (223 (Flﬁrend) 46 58 52 58 87 106 108 87 16

» ;gol')-zsmg'-fz 2 5252r5h" 4 <025 <15 62 77 69 771 116 141 144 116 101
P20, S, T W2 <24 HRe 230  RPM 56230 28115 14058 7029 3514 2343 1757 1171 8719
Slot Fz  0.00002 0.00005 0.00009 0.0002 0.0006 00011 0.0015 0.0018 0.0021

2 1 <1 22 28 25 28 42 52 53 42 37

J—3 1 <05 \184-276) (F.and) 34 42 38 42 63 171 19 63 55

4 1 <04 45 56 51 56 84 103 105 84 74

Bhn (Brinell) HRc (Rockwell C)

rpm = (Vc x 3.82) / DC

ipm = Fz x number of flutes x rpm

reduce speed and feed for materials harder than listed

for tapered end mills, base the speed on the largest diameter contacting
the workpiece and the feed on the smallest diameter

limit cut depths of long and extra long flute mills to .05 x DC when slotting
or profiling

reduce feed and Ae when finish milling (.02 x DC maximum)

refer to the SGS Tool Wizard® for complete technical information
(www.kyocera-sgstool.com)
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