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CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.
» Application of tight tolerances for precision machining.

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer
neuen Beschichtung
» Enge Toleranzen fiir die Prazisionsbearbeitung
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Maximum reach lengths
according to draft angle
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Overall Neck Interfer-
Length Diameter ence
Angle(°)

Mill Shank Length
Diameter | Diameter | of Cut

HPI188001 0.1 4 0.08 0.3 45 0.085 14.38 0.36 | 0.38 | 040 | 043 H 049
HP188901 0.1 4 0.08 0.5 45 0.085 14.03 0.57 | 0.60 | 0.64 | 0.68 | 0.77
HP188902 0.1 4 0.08 0.75 45 0.085 13.61 0.83 | 0.88 | 093 | 099 | 1.13
HP188903 0.1 4 0.08 1 45 0.085 13.21 1.10 | 1.16 | 1.22 | 1.30 | 148
HPI880015 0.15 4 0.12 0.3 45 0.135 14.37 0.36 | 0.38 | 040 | 043 | 0.49
HP188904 0.15 4 0.12 0.5 45 0.135 14.01 057 | 060 | 064 | 0.68 | 0.77
HPI188905 0.15 4 0.12 0.75 45 0.135 13.59 | 0.83 | 0.88 | 0.93 | 099 | 1.13
HP188906 0.15 4 0.12 1 45 0.135 13.19 1.10 | 1.16 | 1.22 | 1.30 | 1.48
HP188907 0.15 4 0.12 1.5 45 0.135 12.46 1.62 | 1.71 1.81 1.92 | 2.19
HP188002 0.2 4 0.15 0.5 45 0.17 13.95 0.62 065 | 0.69 | 0.73 | 0.83
HPI188908 0.2 4 0.15 0.75 45 0.17 13.53 0.88 | 093 | 098 | 1.04 | 1.19
HP188909 0.2 4 0.15 1 45 0.17 13.13 1.14 | 1.20 | 1.27 | 1.35 | 1.54
HP188910 0.2 4 0.15 1.5 45 0.17 12.39 1.67 | 1.76 | 1.86 | 1.98 | 2.26
HPI88911 0.2 4 0.15 2 45 0.17 11.73 2.19 | 2.31 245 | 260 | 297
HPI88912 0.2 4 0.15 25 45 0.17 11.14 272 | 287 | 3.04 | 3.22 H 3.68
HPI88913 0.2 4 0.15 3 45 0.17 10.61 3.25 | 342 | 362 | 3.85 | 439
HP188003 0.3 4 0.25 1 45 0.27 13.08 114 | 1.20 | 1.27 | 135 | 1.54
HP188914 0.3 4 0.25 1.5 45 0.27 12.33 1.67 | 1.76 | 1.86 | 1.98 | 2.26
HPI88915 0.3 4 0.25 2 45 0.27 11.67 219 | 231 | 245 | 2,60 | 297
HPI88916 0.3 4 0.25 2.5 45 0.27 11.06 | 2.72 | 287 | 3.04 | 3.22 | 3.68
HP188917 0.3 4 0.25 3 45 0.27 10.52 3.25 | 342 | 362 | 3.85 | 439
HP188004 0.4 4 0.3 1 45 0.37 13.04 114 | 1.20 | 1.27 | 135 | 1.54
HPI88918 0.4 4 0.3 1.5 45 0.37 12.27 1.67 | 176 | 1.86 | 1.98 | 2.26
HPI88919 0.4 4 0.3 2 45 0.37 1159 | 2.19 | 231 | 245 | 2.60 | 2.97
HP188920 0.4 4 0.3 2.5 45 0.37 10.98 272 | 287 | 3.04 | 3.22 H 3.68
HP188921 0.4 4 0.3 3 45 0.37 10.44 3.25 | 342 | 3,62 | 3.85 | 439
P NEXT PAGE
Tolerance (mm) Tolerance
0~-0.010 | h4
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SO I M
D'f.scatﬁ&?én Non-alloy steel Low alloy steel Hi%mgl{%?gtzgel, Stainless steel | Grey cast iron N°d‘i'r|g"; el | Wllestils e
VDI 3323 1 2 3 4 5 6 7 8 9 10 111 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O
ISO __“__
D’;As?:tr?gt?én Awﬁ:ghrp- Alunglll'l(l’.lyn;d-cast, f;::élind::::)r N&gmgﬁg'c Heat Resistant Super Alloys  Titanium Alloys Hardened steel Cgsltiﬁn %g

VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 4
HRc 15 30 25 38 45-49  50-55 56-60 @ 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
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CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.

END MILLS

LEUELINY  HPI88 seris

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer

» Application of tight tolerances for precision machining.

neuen Beschichtung
» Enge Toleranzen fir die Prazisionsbearbeitung
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Diameter | Diameter | of Cut Shank Length | Diameter ence_ according to draft angle
D1 D2 L1 Ls L2 D:  ihaadll 05 1 15 2 3
HP188922 04 4 0.3 3.5 45 0.37 9.94 3.77 | 398 | 421 | 447 | 5.10
HPI88923 0.4 4 0.3 4 45 0.37 9.49 430 | 453 | 480 | 5.09 | 5.81
HP188924 0.4 4 0.3 5 45 0.37 8.69 535 | 564 | 597 | 634 | 7.24
HP188925 0.4 4 0.3 6 45 0.37 8.02 640 | 6.75 | 7.15 | 7.59 | 8.66
HP188926 04 4 0.3 8 45 0.37 6.95 851 | 897 | 9.50 | 10.08 | 11.48
HP188927 04 4 0.3 10 45 0.37 6.13 10.61 | 11.19 | 11.84 | 12.58 | 13.82
HP188005 0.5 4 0.4 1 45 0.45 12.93 1.20 | 1.27 | 134 | 142 | 1.62
HP188928 0.5 4 0.4 1.5 45 0.45 12.16 1.73 | 1.82 | 193 | 2.05 | 2.34
HP188929 0.5 4 0.4 2 45 0.45 11.47 225 | 238 | 252 | 267 | 3.05
HP188930 0.5 4 0.4 2.5 45 0.45 10.86 278 | 293 | 3.10 | 3.29 | 3.76
HP188931 0.5 4 0.4 3 45 0.45 10.31 3.31 | 349 | 3.69 | 392 | 447
HP188932 0.5 4 0.4 3.5 45 0.45 9.81 3.83 | 404 | 428 | 454 | 5.18
HP188933 0.5 4 0.4 4 45 0.45 9.35 436 | 460 | 486 | 5.16 | 5.89
HP188934 0.5 4 0.4 4.5 45 0.45 8.94 488 | 5.15 | 545 | 5.79 | 6.60
HP188935 0.5 4 0.4 5 45 0.45 8.56 5.41 5.71 6.04 | 6.41 7.32
HP188936 0.5 4 04 6 45 0.45 7.89 6.46 | 6.82 | 7.21 7.66 | 8.74
HP188937 0.5 4 0.4 7 45 0.45 7.32 7.51 793 | 839 | 891 | 10.16
HP188938 0.5 4 0.4 8 50 0.45 6.82 857 | 9.04 | 956 | 10.15 | 11.47
HP188939 0.5 4 0.4 9 50 0.45 6.39 9.62 | 10.15|10.74 | 11.40 | 12.64
HP188940 0.5 4 0.4 10 50 0.45 6.01 10.67 | 11.26 | 11.91 | 12.65 | 13.80
HP188006 0.6 4 0.5 1.5 45 0.55 12.09 1.73 | 1.82 | 193 | 2.05 | 2.34
HP188941 0.6 4 0.5 2 45 0.55 11.39 225 | 238 | 252 | 267 | 3.05
HP188942 0.6 4 0.5 3 45 0.55 10.21 3.31 | 349 | 3.69 | 392 | 447
HP188943 0.6 4 0.5 4 45 0.55 9.25 436 | 460 | 486 | 5.16 | 5.89
HP188944 0.6 4 0.5 5 45 0.55 8.45 5.41 5.71 6.04 | 6.41 7.32
HP188945 0.6 4 0.5 6 45 0.55 7.78 6.46 | 6.82 | 7.21 7.66 | 8.74
P NEXT PAGE
Tolerance (mm) Tolerance
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Dgggt?clm Non-alloy steel Low alloy steel Hi%mg'{g%fgtggeh Stainless steel | Grey cast iron NOdlilrlg:; el | Wllzlls e
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O O
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Dgs?:t:gt?én A\Ill\;Ecl)l%]hT- Nun;iﬁgyn;d—cast f;fop:rindsmp::)r N&na{\gﬁtaa;gic Heat Resistant Super Alloys  Titanium Alloys Hardened steel (g;"ﬁn m
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc
HB 60
Recommend
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130

15 30 25 38 34 45-49  50-55 56-60 @ 61-65 66-70 42 55
200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400 550
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CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.
» Application of tight tolerances for precision machining.

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer
neuen Beschichtung
» Enge Toleranzen fiir die Prazisionsbearbeitung
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Unit : mm

Maximum reach lengths
according to draft angle

0.5 1° 1.5° 2’ S)

Mill Shank Length
Diameter | Diameter | of Cut
D1 D2 L1

Overall Neck Interfer-
Length Diameter ence
Angle(°)

HP188007 0.7 4 0.55 2 45 0.65 11.31 225 | 238 | 252 | 267 | 3.05
HP188946 0.7 4 0.55 4 45 0.65 9.14 436 | 460 | 486 | 5.16 | 5.89
HP188947 0.7 4 0.55 6 45 0.65 7.67 646 | 682 | 7.21 | 7.66 | 8.74
HP188948 0.7 4 0.55 8 50 0.65 6.60 857 | 9.04 | 9.56 | 10.15| 11.35
HP188949 0.7 4 0.55 10 50 0.65 5.80 10.67 | 11.26 | 11.91 | 12.65 | 13.69
HP188008 0.8 4 0.65 3 45 0.75 10.01 3.31 | 349 | 3.69 | 3.92 | 447
HPI188950 0.8 4 0.65 4 45 0.75 9.03 436 | 460 | 486 | 5.16 | 5.89
HPI188951 0.8 4 0.65 5 45 0.75 8.23 541 | 571 | 6.04 | 6.41 7.32
HP188952 0.8 4 0.65 6 45 0.75 7.55 6.46 @ 6.82 | 7.21 7.66 | 8.74
HP188953 0.8 4 0.65 8 50 0.75 6.49 857 | 9.04 | 956 | 10.15| 11.29
HPI88954 0.8 4 0.65 10 50 0.75 5.69 10.67 | 11.26 | 11.91 | 12.65 | 13.63
HP188955 0.8 4 0.65 12 50 0.75 5.06 12.77 | 13.48 | 14.26 | 15.12 | 15.97
HP188010 1.0 4 0.8 2 50 0.95 11.04 225 | 238 | 252 | 267 | 3.05
HP188956 1.0 4 0.8 3 50 0.95 9.79 3.31 | 349 | 3.69 | 3.92 | 447
HP188957 1.0 4 0.8 4 50 0.95 8.80 436 | 460 | 486 | 5.16 | 5.89
HP188958 1.0 4 0.8 5 50 0.95 7.99 541 | 571 | 6.04 | 641 7.32
HP188959 1.0 4 0.8 6 50 0.95 7.31 6.46 @ 6.82 | 7.21 7.66 | 8.74
HP188960 1.0 4 0.8 7 50 0.95 6.74 7.51 793 | 839 | 891 | 10.01
HPI188961 1.0 4 0.8 8 50 0.95 6.25 8.57 | 9.04 | 9.56 | 10.1511.18
HPI88962 1.0 4 0.8 9 50 0.95 5.83 9.62 | 10.15 | 10.74 | 11.40 | 12.35
HP188963 1.0 4 0.8 10 50 0.95 5.46 10.67 | 11.26 | 11.91 | 12.65 | 13.52
HP188964 1.0 4 0.8 12 50 0.95 4.85 12.77 | 13.48 | 14.26 | 15.01 | 15.85
HPI188965 1.0 4 0.8 14 50 0.95 4.36 14.88 | 15.70 | 16.61 | 17.22 | 18.19
HPI88966 1.0 4 0.8 16 60 0.95 3.96 16.98 | 17.92 | 18.93 | 19.43 | 20.53
HP188967 1.0 4 0.8 18 60 0.95 3.62 19.09 | 20.13 | 21.09 | 21.65 | 22.86
HP188968 1.0 4 0.8 20 60 0.95 3.34 21.19 | 22.35 | 23.24 | 23.86 | 25.20
P NEXT PAGE
Tolerance (mm) Tolerance
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D’fﬁm"‘tﬁ&%n Non-alloy steel Low alloy steel Higafrllgl{%(legtzgel, Stainless steel | Grey cast iron N°d‘i'r|g"; el | Wllestils e
VDI 3323 1 2 3 4 5 6 7 8 9 10 111 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O
ISO __“__
D’t\eﬁs?:tr?gt?én Awﬁ:ghrp- Alunglll'l(l’.lyn;d-cast, ((‘,;pr:))enb:nd:;p::)r N&gmgﬁg'c Heat Resistant Super Alloys  Titanium Alloys Hardened steel Cgu]iﬁn "lc%'g"lg
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 38.2 39.1 392 393| 40 41
HRc 15 30 25 38 45-49 50-55 56-60 61-65 66-70 42 55

200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
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CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.
» Application of tight tolerances for precision machining.

END MILLS

LEUELINY  HPI88 seris

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer
neuen Beschichtung
» Enge Toleranzen fir die Prazisionsbearbeitung
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Mill Shank Length Below Overall Neck Interfer-
Diameter | Diameter | of Cut Shank Length | Diameter ence
D1 D2 L1 L2 D3 Angle(’)

p.C135~C141

Unit : mm

Maximum reach lengths
according to draft angle

L3 0.5 1° 1.5° 2’

HP188969 1.0 4 0.8 22 60 0.95 3.10 23.29 | 24.57 | 25.40 | 26.07 | 27.53
HPI88012 1.2 4 1 6 50 1.15 7.05 6.30 | 652 | 6.75 | 7.01 7.57
HP188970 1.2 4 1 8 50 1.15 6.00 837 | 866 | 897 | 9.31 | 10.06
HPI188971 1.2 4 1 10 50 1.15 5.22 10.43 |1 10.80 | 11.19 | 11.61 | 12.55
HP188972 1.2 4 1 12 50 1.15 4.62 12.50 | 1294 | 13.40 | 13.91 | 15.03
HP188973 1.2 4 1 16 60 1.15 3.76 16.64 | 17.21 | 17.84 | 18.50 | 20.01
HP188014 1.4 4 1.1 6 50 1.35 6.77 6.30 | 652 | 6.75 | 7.01 7.57
HP188974 1.4 4 1.1 12 50 1.35 4.39 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HP188015 1.5 4 1.2 4 50 1.45 8.12 423 | 438 | 454 | 471 | 5.09
HP188975 1.5 4 1.2 6 50 1.45 6.63 6.30 | 652 | 6.75 | 7.01 7.57
HP188976 15 4 1.2 8 50 1.45 5.60 837 | 866 | 897 | 9.31 | 10.06
HP188977 1.5 4 1.2 10 50 1.45 4.84 1043 1 10.80 | 11.19 | 11.61 | 12.55
HP188978 1.5 4 1.2 12 50 1.45 4.27 12.50 | 1294 | 13.40 | 13.91 | 15.03
HP188979 1.5 4 1.2 14 60 1.45 3.81 14.57 | 15.08 | 15.62 | 16.21 | 17.52
HPI188980 1.5 4 1.2 16 60 1.45 3.45 16.64 | 17.21 | 17.84 | 18.50 | 20.01
HP188981 1.5 4 1.2 18 60 1.45 3.14 18.70 | 19.35 | 20.05 | 20.80 | 22.49
HP188982 1.5 4 1.2 20 60 1.45 2.89 20.77 | 21.49 | 22.27 | 23.10 -
HP188983 1.5 4 1.2 25 70 1.45 2.41 25.94 | 26.84 | 27.81 | 28.85 =
HP188984 1.5 4 1.2 30 70 1.45 2.06 31.11 | 32.19 | 33.35 | 34.60 -
HP188985 1.5 4 1.2 35 80 1.45 1.80 |36.27 | 37.54 | 38.89 = =
HPI188016 1.6 4 1.3 6 50 1.55 6.48 6.30 | 652 | 6.75 | 7.01 7.57
HP188986 1.6 4 1.3 8 50 1.55 545 837 | 866 | 897 | 9.31 | 10.06
HPI88018 1.8 4 1.4 6 50 1.75 6.16 6.30 | 6,52 | 6.75 | 7.01 | 7.57
HP188987 1.8 4 1.4 8 50 1.75 5.15 8.37 | 866 | 897 | 931 | 10.06
HP188988 1.8 4 1.4 10 50 1.75 443 10431 10.80 | 11.19 | 11.61 | 12.55
HP188989 1.8 4 1.4 12 50 1.75 3.88 12.50 | 1294 | 13.40 | 13.91 | 15.03
P NEXT PAGE
Tolerance (mm) Tolerance
0~-0.010 \ h4
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SO I M
Dgggt?clm Non-alloy steel Low alloy steel Hi%mg'{g%fgtggeh Stainless steel | Grey cast iron NOdlilrlg:; el | Wllzlls e
VDI 3323 1 2 B 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O O
10 Sy W—
Dgs?:t:gt?én A\Ill\;Ecl)l%]hT- Nun;iﬁgyn;d—cast f;fop:rindsmp::)r N&na{\gﬁtaa;gic Heat Resistant Super Alloys  Titanium Alloys Hardened steel (g;"ﬁn m
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 38.2 39.1 392 393| 40 41
HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400 550
Recommend © © © © © O [©)
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PLAIN SHANK [ T] -1+ 1. J

CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.
» Application of tight tolerances for precision machining.

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer
neuen Beschichtung
» Enge Toleranzen fiir die Prazisionsbearbeitung
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Unit : mm

Maximum reach lengths
according to draft angle

0.5 1° 1.5° 2’

Overall Neck Interfer-
Length Diameter ence
Angle(°)

Mill Shank Length
Diameter | Diameter | of Cut
D1 D2 L1

HP188990 1.8 4 1.4 14 50 1.75 3.46 1457 | 15.08 | 15.62 | 16.21 | 17.52
HP188991 1.8 4 1.4 16 60 1.75 3.12 16.64 | 17.21 | 17.84 | 18.50 | 20.01
HP188992 1.8 4 1.4 18 60 1.75 2.84 18.70 | 19.35 | 20.05 | 20.80 -
HP188020 2.0 4 1.6 4 50 1.95 7.28 423 | 438 | 454 | 4.71 5.09
HP188993 2.0 4 1.6 6 50 1.95 5.81 6.30 | 6.52 | 6.75 | 7.01 7.57
HPI88994 2.0 4 1.6 8 50 1.95 4.83 8.37 | 866 | 897 | 931 | 10.06
HPI88995 2.0 4 1.6 10 50 1.95 4.14 1043 /10.80 | 11.19 | 11.61 | 12.55
HP188996 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HP188997 2.0 4 1.6 14 60 1.95 3.21 14.57 | 15.08 | 15.62 | 16.21 | 17.52
HP188998 2.0 4 1.6 16 60 1.95 2.89 16.64 | 17.21 | 17.84 | 18.50 -
HP188999 2.0 4 1.6 18 60 1.95 2.62 18.70 | 19.35 | 20.05 | 20.80 -
HPI88801 2.0 4 1.6 20 60 1.95 240 | 20.77 | 21.49 | 22.27 | 23.10 =
HP188802 2.0 4 1.6 25 70 1.95 1.99 25.94 | 26.84 | 27.81 - -
HP188803 2.0 4 1.6 30 70 1.95 1.69 31.11 | 32.19 | 33.35 = =
HPI188804 2.0 4 1.6 35 80 1.95 148 |36.27 | 37.54 - - -
HPI88805 2.0 4 1.6 40 920 1.95 1.31 41.44 | 42.89 = = =
HP188806 2.0 4 1.6 50 100 1.95 1.06 51.78 | 53.58 - - -
HP188025 2.5 4 2 8 50 2.4 3.91 846 | 876 | 9.07 | 941 | 10.18
HPI188807 2.5 4 2 12 50 2.4 2.87 12.60 | 13.04 | 13.51 | 14.01 -
HPI88808 2.5 4 2 16 60 24 2.26 16.73 | 17.31 | 17.94 | 18.61 =
HP188809 2.5 4 2 20 60 2.4 1.87 20.87 | 21.59 | 22.37 - -
HP188810 2.5 4 2 30 70 2.4 1.30 31.20 | 32.29 = = =
HPI88811 2.5 4 2 40 90 2.4 1.00 41.54 - - - -
HPI88812 2.5 4 2 50 100 24 0.81 51.88 = = = =
HP188030 3.0 6 4.5 8 50 2.85 6.17 856 | 886 | 9.18 | 9.52 | 10.29
HP188813 3.0 6 4.5 12 50 2.85 4.80 12.69 | 13.14 | 13.61 | 14.12 | 15.27
P NEXT PAGE
Tolerance (mm) Tolerance
0~-0.010 | h4
© : Excellent O:Good
SO I M
D'f.scatﬁ&?én Non-alloy steel Low alloy steel Hi%mgl{%?gtzgel, Stainless steel | Grey cast iron N°d‘i'r|g"; el | Wllestils e
VDI 3323 1 2 3 4 5 6 7 8 9 10 111 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O
ISO __“__
D’;As?:tr?gt?én Awﬁ:ghrp- Alunglll'l(l’.lyn;d-cast, f;::élind::::)r N&gmgﬁg'c Heat Resistant Super Alloys  Titanium Alloys Hardened steel Cgsltiﬁn %g

VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 4
HRc 15 30 25 38 45-49  50-55 56-60 @ 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550

Recommend © © © © © O ©
C118 4G YG-1CO, LTD.
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X1-EH

76

CARBIDE, 2 FLUTE for RIB PROCESSING

& VOLLHARTMETALL, 2 SCHNEIDEN fiir SCHMALE RIPPEN
() Fraise carbure, 2 dents pour usinage de rainure
() 2 TAGLIENTI, SCARICATA PER NERVATURE

» Improvement of tool life by applying new coating.
» Application of tight tolerances for precision machining.

END MILLS

LEUELINY  HPI88 seris

P Verbesserung der Werkzeugstandzeit durch Aufbringen einer
neuen Beschichtung
» Enge Toleranzen fir die Prazisionsbearbeitung

ol [/LDT%D

L2

lnterferenc
e
Angle )

Draft

Maximum reach length
according to draft angle

A
7

C
Coating
. Length
Mill Shank Length Below Overall Neck Interfer-
Diameter | Diameter | of Cut Shank Length | Diameter ence
D1 D2 L1 L2 D3 Angle(’)

p.C135~C141

Unit : mm

Maximum reach lengths
according to draft angle

L3 1° 1.5° 2°
HP188814 3.0 6 4.5 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPI88815 3.0 6 4.5 20 60 2.85 3.32 | 2096 | 21.69 | 22.48 | 23.32 | 25.21
HPI188816 3.0 6 4.5 25 70 2.85 2.78 |26.13|27.04 | 28.02 | 29.07 -
HP188817 3.0 6 4.5 30 70 2.85 2.39 31.30 | 32.39 | 33.56 | 34.82 -
HP188040 4.0 6 6 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPI88818 4.0 6 6 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPI188819 4.0 6 6 20 70 3.85 238 |20.96|21.69 | 22.48 | 23.32 -
HP188820 4.0 6 6 30 80 3.85 1.68 31.30 | 32.39 | 33.56 - -
HP188821 4.0 6 6 40 90 3.85 1.30 41.64 | 43.09 - - -
HP188822 4.0 6 6 50 100 3.85 1.06 51.97 | 53.78 - - =
HPI188050 5.0 6 7.5 20 70 4.85 1.29 |20.96  21.69 - - -
HP188823 5.0 6 7.5 30 80 4.85 0.89 |31.30 = = = =
HP188824 5.0 6 7.5 40 90 4.85 0.68 41.64 - - - -
HP188825 5.0 6 7.5 50 100 4.85 0.55 51.97 = = = =
HPI188060 6.0 6 9 20 70 5.85 0.00 - - - - -
HP188826 6.0 6 9 30 80 5.85 0.00 = = = = =
HP188827 6.0 6 9 40 90 5.85 0.00 - - - - -
HP188828 6.0 6 9 50 100 5.85 0.00 - - - - -
Tolerance (mm) Tolerance
0~-0.010 | h4
© : Excellent O:Good
SO I M
Dgﬁgt?clm Non-alloy steel Low alloy steel Hi%mg'{%fgtggfeh Stainless steel | Grey cast iron NOdLiIrIgl'; el | Wllzlls e
VDI 3323 1 2 B 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommend O O O O O
10 Sy W—
Dgs?:tl?gt?én A\Ill\;gl)l%]hT- Nun;iﬁgyn;d—cast ((:;ple;rind::spse)r N&na{\gﬁtaa;gic Heat Resistant Super Alloys  Titanium Alloys Hardened steel (g;"ﬁn m

VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 4
HRc 15 30 25 38 34 45-49  50-55 56-60 @ 61-65 66-70 42 55
HB 60 100 75 90 130 MO 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400 550

Recommend © © © © © O ©
4G YG-1CO, LTD. C1 1 9
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END MILLS



CARBIDE

seLecrion Guioe oY o . o0z s
FLUTE 2 2 2 2 2
HELIXANGLE |  30° 30° 30° 35° 35°
'I MILLING CUTTING EDGE SHAPE | BALLNOSE | BALLNOSE  BALLNOSE (ORNERRADIUS| SQUARE
TOOLS SIZEMIN | R0OO5 | R0O5 | R0O5 | DO2 DO.1
SIZEMAX | R100 | R30 R6.0 D30 D60
PAGE | C87 | (88 (98 @ C107 Cl114
RIB RIB RIB
; TAPER NECK
oo O oot e cotoe SOLID CARBIDE PROCESSING PROCESSING | PROCESSING

DIE & MOLD

DIE & MOLD
MACHINING

B globalygl.com/mat
=¥ formaterial search

L]
VDI Material
1

Non-alloy steel

Low alloy steel

0

High alloyed steel,
and tool steel

R N
PN N
A 5

=

Stainless steel
Grey cast iron
16

Nodular cast iron
18

Malleable cast iron

N

w WIW W W W ININININININ (NN N — —
O |0 |N O AWM= |OO N|jojlun|bhjlwW|IN|—=|O ~N wv

Aluminum-
wrought alloy

Aluminum-cast,
alloyed

Copper and
Copper Alloys
(Bronze / Brass)

]

Non Metallic
Materials

Heat Resistant
Super Alloys

3

(%]

Titanium Alloys

w W

Hardened steel

w

Z)8  Chilled Cast Iron
23 Hardened Cast Iron

X1-EH
END MILLS

Highly Accurate Fine-Finishing
for High Hardened Steel

©: Excellent O: Good
(Recommended cutting conditions : p. C120 )

About 0.15% C Annealed 125

About 0.45% C Annealed 190 13

About 0.45% C Quenched &tempered 250 25

About 0.75% C Annealed 270 28

About 0.75% C Quenched & tempered 300 32
Annealed 180 10
Quenched & tempered 275 29
Quenched & tempered 300 32
Quenched & tempered 350 38
Annealed 200 15
Quenched &Tempered 325 35
Quenched &Tempered 409 44

Ferritic / Martensitic Annealed 200 15

Martensitic Quenched &Tempered 240 23
Austenitic 180 10

Pearlitic / ferritic 180 10

Pearlitic (Martensitic) 260 26

Ferritic 160 3

Pearlitic 250 25

Ferritic 130

Pearlitic 230 21

Not Curable 60

Curable Hardened 100

< 12% Si, Not Curable 75

< 12% Si, Curable Hardened 90

> 12% Si, Not Curable 130

Cutting Alloys, PB>1% 110

CuZn, CuSnZn (Brass) 90

CuSn, lead-free copper and electrolytic copper 100

Duroplastic, Fiber Reinforced Plastic

Rubber, Wood, etc.

Fe Based Annealed 200 15
Cured 280 30
Annealed 250 25

Nior Co Based Cured 350 38
Cast 320 34

Pure Titanium 400 Rm

Alpha + Beta Alloys Hardened 1050 Rm
Hardened 421-469 45-49
Hardened 66-70
Cast 400 42
Hardened 550 55

Composition / Structure / Heat Treatment m

|

© O 06 o

@) ©) (@) O
o (@) (@) @)
@) ©) (@) O
©) ©) ©) ©)
o (@) (@) @)
© © © ©
© © © ©
©) ©) (@) O
© © © ©

C86
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CARBIDE

Y / X1-EH
HSS END MI LLS RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER
CBN RPM = rev./mir}
o Ul CEEEEN 2 FLUTE SQUARE for RIB PROCESSING FEED ~mm/min
Xl LBS = Length Below Shank
END MILLS Para- Diameter (2)
‘ m : :
-SMART | 8s| 4 | 5 6] 8]0 1 »
E’MIL%DAH\LLALIE Ve |60 | 54 54| 40| 20 82 | 8 | 8 | 8| 74| 74| 74 74| 74 | 66 66 | 49 | 49 49 | 98 @ 98

fz 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.005 | 0.005

X1-EH 51| RPM 47949 42622 142622 | 31966 15983 | 52458 | 52458 | 52458 | 52458 | 47212|47212 47212 | 47212|47212 41966 | 41966 | 31475 | 31475 3147551911 | 51911
END MILLS FEED | 192 | 170 | 170 | 64 | 32 | 420 | 420 | 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189 | 519 | 519
Ap | 0014|0014 00120010 | 0.008 | 0.025  0.025 0.023 | 0.023 | 0.020 A 0.020 | 0.020 | 0.018 | 0.018  0.018 | 0.015| 0.015 | 0.013 | 0.013 | 0.030 | 0.027

X5070 Ve 60 | 54 | 54 | 40 | 20 | 8 | 82 | 82 | 8 | 74 74 | 74 | 74 74 | 66 | 66 49 49 | 49 98 9B
END MILLS fz | 0002 00020002 0001 0001 0004 0004 0004 0004 0004 0004 0004 0004 0004 0003 0003 0003 0003 0003 0005 0005
RPM 47949 4262242622 31966 | 15983 5245852458 52458 | 52458 47212|47212| 47212 4721247212 41966| 41966 31475 31475 31475|51911 51911

4G MILL FEED| 192 | 170 | 170 | 64 | 32 | 420 420 | 420 420 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189 519 519

END MILLS Ap | 0014 0014 0012 0010 0008 0025|0025 | 0023 | 0023 0020 0020 0020 0018 0018 0018 0015|0015 0013 0013 0030 0027
T YPOWER| Ve 60 | 54 | 54 | 40 | 20 | 8 | 8 | 82 | 8 | 74 74 | 74 | 74 | 74 | 66 | 66 49 | 49 | 49 98 98
PRO fz 0002 0002 0002|0001 | 0001|0004 0004 0004 0004 0.004 0004 0004 | 0004|0004 | 0003 | 0003 0003 0003 0003 0.005 0005

END MILLS RPM | 47949 42622 | 42622 |31966| 15983 | 52458 52458 | 52458 52458 47212|47212 4721247212 |47212| 41966 41966 31475 31475 31475|51911|51911
T TitaNox-| FEED 192 | 170 | 170 = 64 | 32 | 420 | 420 | 420 | 420 | 378 378 | 378 378 | 378 | 252 | 252 | 189 | 189 | 189 @ 519 | 519
POWER Ap 0014|0014 | 0012 | 0010 | 0008 | 0.025 | 0.025 0023 0023 0020 0020|0020 | 0018 | 0.018 | 0018 | 0.015 0015 0013 0013 | 0030 0027

END MILLS Ve 51 | 45 | 45 34 | 17 |72 | 72 | 72| 72 | 65 | 65 | 65 65 65 | 58 | 58 | 43 | 43 | 43 | 8 | 88
] fz 0002 0002 00020001 | 0001 | 0003 0003 0003 0003 0003 0003 0003 0003|0003 0002 0002 0002 0002 0002 0004 0004
JETNE%V\\[ELE (M72| RPM | 40573 | 36065 | 36065 27049 | 13524 45900 45900 45900 45900 41310 41310 41310 41310|41310 36720 36720 27540 | 27540 | 27540 46447 | 46447

FEED | 162 | 144 144 | 54 | 27 | 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 K 147 | 147 | 110 A 110 | 110 | 372 372
Ap | 00120012 | 0010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011 | 0.026 | 0.023

EN&?H% Ve | 51| 45 45 | 34|17 72 72| 72 72|65 | 65| 65 65 | 65 | 58 58 | 43 | 43 43 | 88 88

f2 0002|0002 0002 0001|0001 0003 0003| 0003|0003 0003 0003|0003 0003 0003|0002 0002 0002|0002 0002 0004|0004

ALU-POWER RPM | 40573 36065 36065 27049 13524|45900 45900 45900 45900 41310 41310 4131041310 41310 36720 36720 27540 | 27540 | 27540 46447 46447
HPC FEED | 162 144 | 144 | 54 | 27 | 275 | 275 275 | 275 | 248 248 | 248 | 248 248 | 147 | 147 | 110 | 110 | 110 | 372 | 372

END MILLS Ap 0012 0012|0010 0009 0007 0021 0021 0019|0019 0017 0017 | 0017 0015 0015 0015 0013 0013 0011 0011 0026 0023
ALU-POWER Ve | 46 | 41 | 41 | 31 | 15 67 | 67 | 67 | 67 | 60 | 60 | 60 60 | 60 | 54 54 | 40 | 40 40 | 77 | 77
END MILLS fz | 0002|0002 0002 0001|0001 0003 0003 0003|0003 0003 0003|0003 0003 0003|0002 0002 0002|0002 0002 0004|0004
B RPM 36885 32786 3278624590 12295 42621|42621 42621 42621 38359 38359 38350 38359 38359 34097 34097 25573 25573 25573 40983 40983
D-POWER FEED 148 | 131 | 131 49 25 | 256 | 256 | 256 256 | 230 | 230 | 230 230 | 230 | 136 | 136 | 102 | 102 102 | 328 328
ENRDAWL‘[E Ap | 0012|0012 0010 0009|0007 0021 0021|0019 0019 0017|0017 0017 0015|0015 0015 0013 0013 0011 0011 0026 0023
W Ve | 37|33 33| 25| 12 52| 52| 52| 52| 46 | 46 | 46 46 | 46 | 41 41 | 31 | 31 31 | 57 57
CRXS f2 0001|0001 0001 0001|0001 0002 0002|0002 0002 0002|0002 0002 0002|0002 0002 0002 0001 0001 0001 0003 0003

END MILLS RPM | 29507 26229 2622919672 9836 |32786|32786 32786 3278629507 29507 29507 29507 29507 26229 26229 19672 19672 19672 30053 30053
FEED| 59 52 52 | 39 | 20 | 131 131 | 131 | 131 | 118 118 118 | 118 | 118 105 | 105 | 39 | 39 39 | 180 180

K-2 Ap 0011 0011 0010 0008 0006 0020 0020 0018|0018 0016 0016 0016 0014 0014 0014 0012 0012 0010 0010 0024 0022

END MILLS Ve 28 25 |25 19 9 4 | 41 4 4 | 37 37 |37 |37 |37 33 33 25 25 25| 46 46
— oo fz | 0001|0001 0001 0001|0001 0002 0002|0002 0002 0002|0002 0002 0002|0002 0001 0001 0001 0001 0001 0002 0002
COATED P60 RPM | 22130 19671 19671 14753 7377 |26229 26229 26229 26229 23606 23606 2360623606 23606 20983 20983 15737 15737 15737 24589 | 24589
END MILLS FEED| 44 39 | 39 | 30 15 | 105 | 105 105 105 | 94 94 94 | 94 94 4 4 | 31 31 31 | 9% 9%
TN Ap | 0011|0011 0010 0008|0006 0020 0020|0018 0018 0016|0016 0016 0014|0014 0014 0012 0012 0010 0010 0024 0022
POWER Ve | 23|21 2| 15| 8 31|31 |31 31| 28|28 28 28|28 25 2519 19 19| 4 4#

END MILLS f2 0001|0001 0001 0001|0001 0002 0002|0002 0002 0001|0001 0001 0001|0001 0001 0001 0001 0001 0001 0002 0002
T GENERAL| RPM | 18442 16393 16393 12295 6147 |19672 19672 19672 19672 17705 17705 17705|17705 17705 15738 15738 11803 11803 | 11803 21858 | 21858
HSS FEED| 37 33 33 | 25 12|79 79 | 79 | 79 | 35 35 | 35 | 35 | 35 31 | 31 24 | 24 24 8 8

END MILLS Ap | 0009 0009|0008 0007 0005 0016 0016 0015|0015 0013 0013|0013 0011 0011|0011 0010 0010 | 0008 0008 0020 | 0018

Ve | 51 | 45 | 45 | 34 | 17 | 72 | 72 | 72| 72 | 65 | 65 | 65 65 | 65 58 | 58 43 | 43 43 | &8 88

CM‘TLTLElgg fz | 0002|0002 0002 0001|0001 0003 0003 0003|0003 0003 0003|0003 0003 0003|0002 0002 0002|0002 0002 0004|0004

RPM 140573 36065 36065 27049 | 13524 45900 | 45900 45900| 45900 4131041310 41310 41310 41310 36720 36720 27540 27540 27540 | 46447 46447

e FEED | 162 144 | 144 | 54 | 27 | 275 275 275 | 275 | 248 248 | 248 | 248 248 | 147 | 147 | 110 | 110 | 110 | 372 | 372
DATA Ap | 0012|0012 0010 0009|0007 0021 0021|0019 0019 0017|0017 0017 0015|0015 0015 0013 0013 0011 0011 0026 0023

\d 46 4 4 31 15 67 67 | 67 | 67 60 60 | 60 | 60 | 60 | 54 54 | 40 | 40 | 40 77 77
fz 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004
RPM | 3688532786 32786 |24590 12295 42621|42621 42621 42621 3835938359 3835938359 |38359 34097 34097 | 2557325573 |25573 | 40983 | 40983
FEED | 148 | 131 | 131 | 49 25 | 256 | 256 | 256 | 256 | 230 | 230 | 230 | 230 | 230 K 136 | 136 | 102 | 102 | 102 | 328 | 328
Ap | 001200120010 | 0009 | 0007 | 0021 | 0021 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0011 | 0011 | 0.026 | 0.023

P NEXT PAGE
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CARBIDE

¥ /( X1-EH
END M”_LS RECOMMENDED CUTTING CONDITIONS HSS
EMPFOHLENE SCHNEIDPARAMETER
Vc=m/min.
ety CBN
gL 2 FLUTE SQUARE for RIB PROCESSING FEED = m/min ENDMILLS
LBS = Length Below Shank ; ;
o6 o8 [5 B
---n--nnm---nn---- SMART
13 | 102 | 102 129 | 129 | 116 | 116 | 116 | 103 | 103 | 154 | 154 | 154 | 154 MODULAR
fz o‘oos o.oos o.oos o.oos 0006 | 0.005 | 0.005 0.004 0.004 0006 | 0006 | 0005 | 0005 | 0.005 | 0.005 | 0.005 | 0010 | 0.010 0010 | 0010 END MILLS
5 RPM | 51911 46720 | 46720 | 46720 | 51569 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982 | 40982 | 49178 | 49178 | 49178 | 49178 X1-EH
FEED | 519 467 | 467 | 467 | 619 464 @ 464 | 330 | 330 615 615 | 461 | 461 461 410 | 410 | 984 = 984 | 984 | 984 END MILLS
Ap | 0027|0024 | 0021 0021 0035|0028 | 0025 0025 0021|0036 0036 0032 0032|0028 0028 0024 | 0050 | 0050 0045 0045
Ve | 98 | 88 | 88 | 88 | 113|102 | 102 91 | 91 | 129 | 129 | 116 | 116 | 116 | 103 | 103 | 154 | 154 | 154 | 154 X5070
fz 0.005 | 0.005  0.005 | 0.005 | 0.006 | 0.005 | 0.005 | 0.004 | 0.004 0.006 | 0.006 0.005 | 0.005 0005 | 0.005 0005 | 0.010 0010 | 0010 0010 END MILLS
RPM | 51911 46720 46720 46720 51569 46412 46412 41255 41255 51228 51228 46105 | 46105 46105 40982 40982 | 49178 49178 49178 49178
FEED 519 | 467 | 467 | 467 | 619 | 464 | 464 | 330 330 | 615 | 615 | 461 @ 461 | 461 | 410 | 410 | 984 | 984 | 984 | 984 4G MILL
Ap | 0027|0024 0021|0021 | 0035|0028 0025|0025 0021 0036 0036 0032 0032 0028 0028 0024 | 0050 0050 0045 0045 END MILLS
Ve | 98 | 88 88 88 | 113|102 102 91 | 91 | 129 | 129 116 116 | 116 | 103 | 103 | 154 | 154 | 154 154 YPOWER
fz | 0005 0005 0005 0005|0006 0005 0005 0004 0004|0006 0006 0005 0.005| 0005 0005 0005|0010 | 0010 | 0010 | 0.010 PRO
5| RPM 5191146720 | 46720 | 46720 | 51569 | 46412 | 46412 41255 4125551228 | 51228 | 46105 | 46105 | 46105 40982 40982 | 49178 | 49178 49178 49178 END MILLS
FEED | 519 467 | 467 | 467 | 619 464 | 464 | 330 | 330 615 615 | 461 | 461 461 410 | 410 | 984 = 984 | 984 | 984 TitaNox-
Ap | 0027|0024 | 0021 0021 0035|0028 | 0025 0025 0021|0036 0036 0032 0032|0028 0028 0024 | 0050 | 0050 0045 0045 POWER
Ve | 8 | 79 79 79| 93 | 84 | 84 74 | 74 | 103103 93 | 93 | 93 | 82 | 8 | 124|124 | 124 124 END MILLS
fz | 0004 | 0004 | 0004 0004 | 0005 | 0005 0005 | 0004 0004 0.006 | 0.006 0005 0.005 | 0.005 0005 0005 0008 0008 0008 | 0.008 F
(K170 RPM | 46447 | 41802 | 41802 41802 42230 38007 | 38007 33784 3378440983 40983 36885 36885 | 36885 | 32786 32786 39343 |39343 39343 39343 éﬁ%%ﬁ?
FEED | 372 | 334 | 334 | 334 | 422 | 380 | 380 | 270 | 270 | 492 | 492 | 369 | 369 | 369 | 328 | 328 | 629 | 629 | 629 | 629
Ap | 0023|0020 0018|0018 | 0030 | 0024 0021|0021 | 0018 0031 0031 0027 | 0027 0024 0024 0020 0043 0043 0038 0038
Ve | 8 |79 79 79| 93 | 8 | 8 74 74 | 103 103 93 | 93 | 93 | 82 8 124|124 | 124 124 \IE/LBLI\%IELS
fz | 0004 0004 0004 0004 0005 0005 0005 0004 0004|0006 0006 0005 | 0.005| 0005 0005 0005 | 0008 | 0008 0008 0008
ECNM RPM | 46447 41802 41802 41802 | 42230 38007 | 38007 | 33784 | 33784 | 40983 | 40983 | 36885 | 36885 | 36885 | 32786 | 32786 | 39343 | 39343 39343 | 39343 ALU-POWER
FEED 372 334 | 334 | 334 | 422 380 380 | 270 | 270 @ 492 @ 492 | 369 | 369 | 369 328 | 328 | 629 | 629 629 & 629 HPC
Ap 0023 0020 | 0018|0018 | 0030 0024 0021 0021 0018|0031 | 0031 0027 0027 0024 | 0024 | 0020|0043 0043 0038 0038 END MILLS
Ve |77 070 70 70| 77 69 69| 62| 62|77 w0070 6|68 8| ALU-POWER
fz | 0004 0004 0004 0004 0005 0004 0004 0004 0004 0005 0005 0005 0005 0005 0004 0004 | 0007 | 0007 0007 0007 END MILLS
ELPN RPM | 40983 36885 36885 | 36885| 35020 31518 31518 2801628016 30737 30737 | 27663 | 27663 27663 24590 | 24500 | 26229 26229 26229 | 26229
FEED 328 | 295 | 295 | 295 | 350 | 252 | 252 | 224 | 224 | 307 | 307 | 277 | 277 | 277 | 197 | 197 | 367 | 367 | 367 | 367 D-POWER
Ap | 0023|0020 0018|0018 | 0030 | 0024 0021|0021 | 0018 0031 0031 0027 | 0027 0024 0024 0020 0043 0043 0038 0038 (ESNR[A)T\AHl‘LTLES
Ve | 57 51 51 | 51| 62 | 5 5 | 50 | 50 | 67 67 | 60 | 60 | 60 | 54 | 54 | 67 | 67 67 | 67 "
fz | 0003 0003 0003 0003|0004 0003 0003 0003 0003|0004 0004 0004 0004 0004 0003 0003|0005 0005 0005 0005 CRXS
ECNM RPM | 30053 27048 | 27048 | 27048 | 28335 25502 | 25502 | 22668 | 22668 | 26639 | 26639 | 23975 | 23975 | 23975 21311 2131121311 21311 | 21311 | 21311 END MILLS
FEED 180 162 | 162 | 162 227 | 153 | 153 | 136 136 | 213 | 213 | 192 192 | 192 | 128 | 128 213 | 213 | 213 213
Ap | 0022|0019 | 0017 0017 0028|0022 | 0020 0020 0017 | 0.029 | 0.029 0026 0026 | 0022 0022 0019 | 0040 | 0040 0036 0036 K-2
Ve 46 | 42 | 4| 42 | 4 42 4 | 37 37| 5 | 51 4 | 46 | 46 41 | 4 | 51 51 | 51 | 51 END MILLS
fz | 0002 0002 0002 0002 0003 0002 0002 0002 0002|0003 0003 0003 0003|0003 0002 0002 0004|0004 0004 0004 ONYONE
ELPN RPM | 24589 22130 22130 | 22130 21115 19004 19004 | 16892 16892 | 20491 | 20491 18442 18442 | 18442 | 16393 16393 16392 | 16392 16392 16392 COATED P60
FEED 98 89 | 89 | 8 | 127 | 76 | 76 | 68 | 68 | 123 | 123 | 111 | 111 | 111 | 66 | 66 | 131 | 131 | 131 | 131 END MILLS
Ap | 0022|0019 0017 | 0017 | 0028 | 0022 0020 | 0020 0017 0029 0029 | 0026 0026 0022 0022|0019 | 0040 0040 0036 | 0036 TANK
Ve | 41 37 37 37| 4 |38 38 33|33 |4 4 | 37 |37|37 33|34 |4 | 4|4 POWER
fz | 0002 0002 0002 0002|0002 0002 0002 0002 0002|0003 0003 0002|0002 0002 0002 0002|0003 0003 0003 0003 END MILLS
ECEM RPM | 21858 19672 19672 19672| 18952 17057 17057 | 15162| 15162 | 16392 16392 | 14753 | 14753 | 14753 13114 13114| 13114 | 13114 13114 13114 |GENERAL
FEED 8 79 | 79 | 79 76 68 | 68 | 61 61 | 98 | 98 | 59 59 | 59 | 5 | 52 79 | 79| 79 79 HSS
Ap | 0018|0016 | 0014 0014 0023 | 0018 | 0016 0016 0014 | 0023 | 0023 0021 | 0021 | 0018 0018 0016 | 0033 | 0033 0029 0029 END MILLS
Ve | 8 | 79 | 79 79 | 93 | 84 8 | 74 | 74 103 103 | 93 | 93 93 | 8 | 82 | 124 124 124 124
fz | 0004 0004 0004 0004 0005 0005 0005 0004 0004 0006 0006 0005 0005 0005 0005 0005 | 0008 | 0008 0008 0008 ’\C/llLJLTUThEKF;zS
70BN RPM | 46447 41802 | 41802 | 41802 42230 38007 | 38007 | 33784 33784 | 40983 | 40983 36885 36885 | 36885 | 32786 32786 30343 | 39343 | 39343 39343
FEED | 372 | 334 | 334 | 334 422 | 380 | 380 270 | 270 | 492 | 492 | 369 | 369 | 369 | 328 | 328 | 629 | 629 | 629 & 629 TECHNICAL
Ap | 0023|0020 0018|0018 0030 | 0024 0021|0021 | 0018 0031 0031 0027 | 0027 0024 0024 0020 0043 0043 0038 0038 DATA
Ve |77 070 70 70| 77 69 69| 62| 62| 77 777|770 6|68 8 8|8
fz | 0004 0004 0004 0004 0005 0004 0004 0004 0004|0005 0005 0005 0.005| 0005 0004 0004|0007 | 0.007 | 0.007 | 0.007
RPM | 40983 | 36885 | 36885 | 36885 | 35020 31518 | 31518 | 28016 28016 30737 30737 | 27663 | 27663 27663 24590 | 24590 | 26229 | 26229 26229 | 26229
FEED | 328 295 | 295 | 295 | 350 252 | 252 | 224 | 224 | 307 307 | 277 | 277 | 277 197 | 197 | 367 | 367 @ 367 | 367
Ap | 0023|0020 0018 0018 0030|0024 | 0021 0021 0018|0031 | 0031 0027 0027 | 0024 0024 0020 | 0043 | 0043 0038 0038
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CARBIDE

- X1-EH
I/ RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

END MILLS

Vc=m/min.

fz=mm/tooth

RPM = rev./min.
2l G EEE 2 FLUTE SQUARE for RIB PROCESSING FEED =i

LBS = Length Below Shank

Para- Diameter ()
meer| 7 [ 1 [ 1 [0 [+ [ [ [ 1]t [1][ 1 [a]m]r 2] .
(s 6 |7 |8 9 102 146 18 | 00 2 6 |8 10 2 6] 6 2 4] 68
Ve 139 | 139 | 139 | 139 | 139 | 124 | 124 93 | 93 | 93 | 46 | 170 153 | 153 | 153 | 136 | 185 | 167 | 196 | 196 | 176
fz 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.011 | 0.009 | 0.009 | 0.009 | 0.008 0011 | 0.010 | 0.011 | 0.011 | 0.010
X1-EH 51| RPM | 44260 44260 | 44260 | 44260 44260 39342 3934229507 | 29507 | 29507 | 14753 45081 | 40573 | 40573 40573 | 36065 | 42154 | 37939 | 41581 | 41581 | 37423
END MILLS FEED | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 730 | 730 | 730 | 577 | 927 @ 759 @ 915 | 915 | 748
Ap | 0.040 | 0.040 0.040 | 0.035 0.035|0.035 | 0030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042 | 0.036 | 0.063 | 0.049 | 0.075 | 0.068 | 0.060
Vc 139 | 139 | 139 | 139 | 139 | 124 | 124 93 | 93 | 93 | 46 | 170 K 153 | 153 | 153 | 136 | 185 | 167 | 196 | 196 | 176
fz 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.011 | 0.009 | 0.009 | 0.009 | 0.008 | 0.011 | 0.010 | 0.011 | 0.011 | 0.010
RPM 44260 44260 | 44260 | 44260 | 44260 39342 | 39342 | 29507 | 29507 129507 14753 45081 40573 40573 4057336065 42154 37939 41581 4158137423
FEED | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730 | 577 | 927 | 759 | 915 | 915 | 748
Ap | 0.040 | 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025  0.025 | 0.020 | 0.054 | 0.048  0.042 0.042 | 0.036 | 0.063 | 0.049  0.075  0.068 | 0.060
Ve 139 | 139 | 139 | 139 | 139 | 124 | 124 93 | 93 | 93 | 46 | 170 153 | 153 | 153 | 136 | 185 | 167 | 196 | 196 | 176
fz 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.011 | 0.009 | 0.009 | 0.009 | 0.008 | 0.011 | 0.010 | 0.011 | 0.011 | 0.010
RPM 44260 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 40573 |40573 40573 | 36065 4215437939 41581 4158137423
FEED | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730 | 577 | 927 | 759 | 915 | 915 | 748
Ap | 0.040 | 0.040 0.040 | 0.035 0.035 | 0.035 | 0030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042 | 0.036 | 0.063 | 0.049 | 0.075 | 0.068 | 0.060
Ve M1 1 99 9 74 74 74 37 1139 125 0 125 | 125 | 111 | 144 130 | 154 | 154 | 139
fz 0007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.010 | 0.009 | 0.010 | 0.010 | 0.009
(NPR RPM | 35409 35409 | 35409 | 35409 35409 | 3147431474 23606 | 23606 | 23606 11803 | 36884 33196 33196 | 33196 | 29507 | 32786 | 29507 | 32754 32754 | 29479
FEED | 496 | 4% | 496 | 496 | 4% | 378 | 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538 | 425 | 662 | 536 | 655 | 655 | 531
Ap | 0034 0.034 | 0034 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036 | 0.031 | 0.054 | 0.042 | 0.064 | 0.057 | 0.051
Ve Mmoo 199 | 9 74 74 | 74 37 | 139 125 | 125 | 125 | 111 | 144 | 130 | 154 | 154 | 139
fz 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.010 | 0.009 | 0.010 | 0.010 | 0.009
RPM 35409 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 23606 11803 | 36884 3319633196 33196 29507 32786 29507 |32754 32754|29479
FEED | 496 | 49 | 496 | 496 | 49 | 378 | 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538 | 425 | 662 | 536 | 655 | 655 | 531
Ap | 00340034 0034 0030 0030 0.030 0026 0026 0021 0021 0017|0046 0041 0.036 0036 0031 |0.054 0042 0.064 0057 0051
Ve 74 74 | 74 | 74 | 74 66 | 66 @ 49 | 49 | 499 25 | 93 | 83 | 8 | 8 | 74 | 98 | 8 | 103 103 93
fz 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.004 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.009 | 0.008 | 0.009 | 0.009 | 0.008
RPM | 23606 | 23606 | 23606 | 23606 | 23606 20983 | 20983 | 15737 | 15737 15737 | 7869 24589 2213022130 22130 19671 22248 2002321939 2193919745
FEED | 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 | 63 | 393 | 310 | 310 4 310 | 236 K 400 320 | 395 395 | 316
Ap | 0034 | 0.034 | 0034 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036 | 0.031 | 0.054 | 0.042 | 0.064 | 0.057 | 0.051
Ve 60 60 | 60 | 60 | 60 | 54 | 54 | 40 | 40 | 40 | 20 | /5 | 68 68 | 68 | 60 | 77 | 70 8 | 8 | 74
fz 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.007 | 0.006 | 0.007 | 0.007 | 0.006
RPM 19180 1918019180 | 19180| 19180 | 17049 | 17049 | 12787 | 12787 12787 | 6393 |19945 1795117951 1795115956 17564 1580817510 17510| 15759
FEED | 192 | 192 | 192 | 192 H 192 | 136 | 136 102 | 102 | 102 @ 38 | 239 | 180 | 180 | 180 | 160 | 246 = 190 | 245 | 245 189
Ap | 00320032 00320028 0028 0.028 0024 0024|0020 0020|0016 0043 0038 |0.034 0034 |0.029 0050 0039 |0.060 0054 0048
Ve 46 46 46 46 46 41 41 31 31 31 15 57 51 51 51 45 60 54 62 62 56
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.005 | 0.005 | 0.006 | 0.006 | 0.005
RPM | 1475314753 | 14753 | 14753 | 14753 1311413114 | 9835 | 9835 | 9835 | 4918 | 15027 | 13524 | 1352413524 12022 13583 | 12225|13184 13184 11866
FEED | 118 | 118 | 118 | 118 | 118 | 79 | 79 | 59 | 59 | 59 | 20 | 150 135 | 135 | 135 | 96 | 136 122 | 158 | 158 | 119
Ap | 00320032 00320028 | 0028 0028 |0.024 | 0024|0020 0020 0016 0.043 | 0038 0034 0034 0029 0.050 0039 0060 0.054 0048
Ve 37 | 37 |37 | 37 | 37 |33 33 | 25 25|25 |12 46 | 42 4 | 42 | 37 49 | 4 | 52 | 5 | 4
fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.005 | 0.004 | 0.005 | 0.005 | 0.004
RPM | 11803| 11803 | 11803 |11803| 11803 | 10491 | 10491 | 7868 | 7868 | 7868 | 3934 |12295|11066 11066 11066 9836 11241 10117 11021 11021 9919
FEED | 71 7 l 7 7 63 | 63 | 31 31 31 16 | 98 | 8 | 8 | 8 | 59 | 112 8 | 110 110 79
Ap | 0026 0026 0.026 0023 0023 |0.023 | 0020 0020|0016 0016 |0.013 | 0035 0031|0027 0027|0023 | 0041 0032|0.049 | 0044 0039
Ve 1 pm 1 99 9 74 74 74 37 0139 125 0 125 | 125 | 111 | 144 130 | 154 | 154 | 139
fz 0007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.010 | 0.009 | 0.010 | 0.010 | 0.009
RPM 35409 35409 | 35409 | 35409 | 35409 31474 31474 | 23606 | 23606 23606 11803 36884 33196 33196 33196 29507 32786 29507 |32754 32754|29479
FEED | 496 | 4% | 496 | 496 | 4% | 378 | 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538 | 425 | 662 | 536 | 655 | 655 | 531
Ap | 0034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036 | 0.031 | 0.054 | 0.042 | 0.064 | 0.057 | 0.051
Ve 74 | 74 | 74 | 74 | 74 | 66 66 | 49 | 49 | 49 | 25 | 93 | 83 | 8 | 83 | 74 | 98 | 8 | 103 | 103 93
fz 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.004 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.009 | 0.008 | 0.009 | 0.009 | 0.008
RPM | 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 7869 | 24589 2213022130 22130 19671 2224820023 | 21939 2193919745
FEED | 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 | 63 | 393 | 310 | 310 4 310 | 236 K 400 320 | 395 395 | 316
Ap | 0034|0034 | 0034 |0.030 | 0030 | 0030 |0.026 0026 0021|0021 0017 |0.046 | 0041 | 0036 | 0.036 | 0031|0054 | 0.042 | 0.064 | 0.057 0051
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CARBIDE

¥ /( X1-EH
END M”_LS RECOMMENDED CUTTING CONDITIONS HSS
EMPFOHLENE SCHNEIDPARAMETER
Vc=m/min.
ety CBN
gL 2 FLUTE SQUARE for RIB PROCESSING FEED = m/min ENDMILLS
LBS = Length Below Shank ; ;
Diameter (@) ‘Eﬁg‘ |’|w ILLS
150 | 3y |meter [ 16 [ 16 |18 [ 18 [ 18 [ 18 [ 18 | 18 [ 18 | I
| 35 | 6 | 8 [ 6 | 8 0] 120141618 4 | 6 SIS
Ve | 176 | 176 | 176 | 157 | 157 | 157 | 118 | 118 | 59 | 201 | 201 | 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 MODULAR
fz 0010|0010 0010 0009 | 0009 0009 | 0.008 | 0.008 0007 | 0012 0012 | 0012 | 0012 0010|0010 0010 0010 | 0010 0013 | 0013 END MILLS
50 RPM 37423 37423 | 37423 | 33265 33265 | 33265 24949 24949 | 12474 39958 39958 | 39958 | 39958 35962 | 35962 35962 | 35962 | 35062 | 34426 | 34426 X1-EH
FEED | 748 = 748 748 599 | 509 | 599 | 399 | 399 | 175 | 959 959 | 959 | 959 | 719 | 719 | 719 | 719 719 895 | 895 END MILLS
Ap | 0060 | 0060 0053 | 0053 | 0053 0045|0038 | 0038 0030 | 0072 0072 | 0081 | 0081 | 0072|0072 | 0072 0063 | 0063 | 0.100 0.100
Ve | 176 | 176 | 176 | 157 | 157 | 157 | 118 | 118 | 59 | 201 | 201 | 226 | 226 | 203 | 203 | 203 | 203 203 | 216 @ 216 X5070
fz 0010 | 0.010 | 0010 | 0.009 | 0.009 A 0.009 | 0.008 0008 0007 | 0012 0012 | 0012 0012 | 0010 0010 0010 | 0.010 0010 0013 0013 END MILLS
RPM | 37423 37423 37423 33265 | 33265 | 33265 | 24949 24949 | 12474 39958 39958 39958 | 39958 | 35962 | 35962 | 35062 35962 35962 | 34426 | 34426
FEED 748 748 | 748 599 | 599 | 599 | 399 | 399 | 175 | 959 | 959 | 959 | 959 | 719 | 719 | 719 = 719 | 719 | 895 | 895 4G MILL
Ap | 0060 | 0060 0053 0053 0053 0045 0038 | 0038 0030 0072 0072 0081 0081|0072 | 0072 | 0072 0063 0063  0.100 | 0.100 END MILLS
Ve | 176 | 176 176 | 157 | 157 | 157 | 118 | 118 | 59 | 201 | 201 | 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 YPOWER
fz | 0010|0010 0010 | 0009 | 0009 0009 | 0.008 | 0.008 0007 | 0012 0012 | 0012 | 0012 0010|0010 0010 0010 | 0010 0013 | 0013 PRO
5| RPM | 37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 1247439958 39958 | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 END MILLS
FEED | 748 = 748 748 599 | 599 | 599 | 399 | 399 | 175 | 959 959 | 959 | 959 | 719 | 719 | 719 | 719 719 895 | 895 TitaNox-
Ap | 0060 | 0060 0053 | 0053 | 0053 0045|0038 | 0038 0030 | 0072 0072 | 0081|0081 | 0072 | 0072 | 0072 0063 | 0063 | 0.100 0.100 POWER
Ve | 139 139 139 | 123 | 123 | 123 | 93 | 93 | 46 | 161 | 161 | 181 | 181 | 163 | 163 | 163 | 163 163 | 170 | 170 END MILLS
fz 0009 | 0009 | 0.009 0008 | 0.008 0008 | 0.007 | 0.007 0006 0010 0010 | 0010 | 0.010 0009 | 0.009 | 0.009 | 0.009 | 0.009 0013 | 0.013 F
(K70 RPM 29479 | 20479 | 29479 | 26203 | 26203 | 26203 | 19652 19652 9826 | 31966 31966 | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 27049 | 27049 JEENTESPI\%\LNLESR
FEED 531 531 | 531 419 | 419 | 419 | 275 | 275 118 | 639 @ 639 & 639 | 639 518 518 | 518 518 | 518 | 703 | 703
Ap | 0051|0051 0045 0045 0045 0038|0032 | 0032 0026 | 0061 0061 | 0069 | 0.069 0061 | 0.061 0061 | 0054 | 0054 0085 0085
Ve | 139|139 139 123 | 123 123 | 93 | 93 | 46 | 161 161 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 \E/LEF))LN%IELS
fz | 0009|0009 0009 0008 0008 0008 | 0.007  0.007 0006 | 0010 0010 | 0010 | 0.010 0009 | 0.009 0009 | 0009 | 0009 0013 | 0013
ECNM RPM | 20479 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 31966 | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 ALU-POWER
FEED | 531 531 531 419 | 419 | 419 | 275 | 275 | 118 | 639 639 @ 639 | 639 | 518 | 518 | 518 | 518 518 703 | 703 HPC
Ap | 0051 | 0051 0045 0045 | 0045 0038 0032 0032 | 0026 0061 0061 0069 0069 0061 | 0061 0061 | 0054 | 0054 0085 0.085 END MILLS
Ve 93 | 93 | 93 | 8 | 8 | 8 | 62 | 62 31 | 106 | 106 119 | 119 | 107 | 107 | 107 | 107 | 107 | 113 | 113 ALU-POWER
fz | 0008 0008 0008 | 0007 0007 0007 0006 0006 0005 0010 0010 | 0010 | 0010 0009 | 0009 0009 0009 0009 | 0012 0012 END MILLS
ELPN RPM | 19745 19745 19745 17551 17551 17551 | 13163 | 13163 | 6582 | 21106 21106 21106 21106 | 18995 | 18995 | 18995 | 18995 18995 18032 18032
FEED | 316 | 316 316 | 246 246 246 | 158 | 158 = 66 | 422 | 422 | 422 | 42 | 342 342 | 342 342 | 342 | 433 | 433 D-POWER
Ap | 0051|0051 0045 0045 0045 0038|0032 | 0032 0026 | 0061 0061 | 0069 | 0.069 0061 | 0.061 0061 0054 | 0054 0085 0085 Eﬁémﬂ%
Ve 74 | 74 | 74 6 | 66 | 66 50 | 50 | 25 | 8 | 8 | 9% 9 | 87 | 87 | 8 | 8 | 8 93 | 93 "
fz | 0006|0006 0006 0005 0005 0005|0005 0005 0004 | 0007 0007 | 0007 | 0.007  0.006 | 0.006 0006 0006 0006 0009 0009 CRXS
ECNM RPM | 15759 | 15759 | 15759 | 14008 | 14008 | 14008 | 10506 10506 | 5253 | 17007 17007 | 17007 | 17007 15306 | 15306 | 15306 15306 | 15306 | 14754 14754 END MILLS
FEED | 189 189 189 | 140 | 140 | 140 | 105 | 105 | 42 = 238 238 238 | 238 | 184 | 184 | 184 184 184 | 266 | 266
Ap | 0048|0048 0042 | 0042 | 0042 0036 | 0.030 | 0.030 0024 | 0058 0058 | 0.065 | 0.065  0.058 | 0.058 | 0058 0050 | 0050 | 0.080 0.080 K-2
Ve 56 | 56 56 | 50 | 50 | 50 | 37 | 37 19 | 65 | 65 | 73 | 73 | 66 | 66 66 66 66 | 72 | 72 END MILLS
fz | 0005 0005 0005 | 0004 0004 0004 0004 0004 0003 | 0006 0006 0006 | 0.006 0005 0005 0005 0005 0005 | 0.007 0007 ONYONE
ELWN RPM | 11866 11866 11866 10547 | 10547 10547 | 7910 | 7910 | 3955 | 12910 12910 1291012910 11619 | 11619 | 11619 11619 11619 11475 11475 COATED P60
FEED 119 119 | 119 84 | 8 | 8 63 | 63 | 24 | 155 | 155 155 | 155 | 116 116 | 116 | 116 116 | 161 161 END MILLS
Ap | 0048|0048 0042 0042 0042 0036 | 0030 | 0030 0024 | 0058 0058 0065 | 0.065 0058 | 0058 | 0058 0050 | 0050 0080 0.080 TANK
Ve | 47 | 47 47 | 42 | 42 42 | 31| 31 | 16 |5 5 | 61 | 61 5 | 5 | 5 | 55 | 55 | 62 | 62 POWER
fz | 0004|0004 0004 0004 0004 0004|0003 0003 0003 | 0005 0005 0005 | 0005 0004 | 0004 0004 0004 0004 0006 0006 END MILLS
ECEM RPM | 9919 | 9919 | 9919 | 8817 | 8817 | 8817 | 6613 | 6613 | 3306 10860 | 10860 | 10860 10860 | 9774 | 9774 | 9774 | 9774 | 9774 | 9835 | 9835 |GENERAL
FEED| 79 79 79 71 | 71 | 71 | 4 | 40 | 20 109 109 109 | 109 | 78 | 78 | 78 78 78 | 118 | 118 HSS
Ap | 0039|0039 0034 0034 0034 0029|0024 0024 0020 | 0047 0047 | 0053 | 0.053 0047 | 0047 0047 0041 | 0041 0065 0065 END MILLS
Ve | 139 139|139 | 123 123|123 | 93 93 | 46 | 161 | 161 | 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 ‘
fz | 0009 0009 0009 | 0008 0008 | 0008 0007 0007 0006 0010 0010|0010 0010 0009 | 0009 0009 0009 | 0.009 0013 | 0013 %LHNE%
VIO RPM | 29479 29479 29479 26203 26203 | 26203 | 19652 | 19652 9826 | 31966 31966 31966 | 31966 | 28769 | 28769 | 28769 | 28769 28769 27049 | 27049
FEED 531 531 | 531 419 | 419 | 419 | 275 | 275 118 | 639 639 & 639 | 639 518 518 | 518 518 | 518 | 703 | 703 TECHNICAL
Ap | 0051|0051 0045 0045 0045 0038 | 0032 | 0032 0026 | 0061 0061 | 0069 | 0.069 0061 | 0.061 0061 0054 | 0054 0085 0085 DATA
Ve 93 | 93 | 93 8 | 8 | 8 | 62 | 62 31 | 106 106 119 | 119 | 107 | 107 | 107 | 107 | 107 | 113 113
fz | 0008|0008 0008 0007 0007 0007 | 0.006  0.006 0005 | 0010 0010 | 0010 | 0.010 | 0.009 | 0.009 | 0009 0009 | 0009 | 0012 0012
RPM | 19745 | 19745 | 19745 17551 | 17551 17551 | 13163 | 13163 6582 | 21106 21106 | 21106 | 21106 18995 | 18995 | 18995 | 18995 | 18995 18032 | 18032
FEED | 316 316 316 246 | 246 | 246 | 158 | 158 | 66 | 422 422 | 422 | 422 | 342 | 342 | 342 | 342 342 433 | 433
Ap | 0051|0051 0045 0045 0045 0038|0032 | 0032 0026 | 0061 0061 | 0069 | 0.069 0061 | 0.061 0061 | 0054 | 0054 0085 0085
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CARBIDE

Y / X1-EH
HSS RECOMMENDED CUTTING CONDITIONS
EMPFOHLENE SCHNEIDPARAMETER

END MILLS

Vc=m/min.
fz=mm/tooth
CBN RPM = rev./min.
o MUl CEEEEN 2 FLUTE SQUARE for RIB PROCESSING FEED ~mm/min
Xl LBS = Length Below Shank
[-Ami "
END MILLS 50 | VD Diameter (@)
——— 333
-SMART | 1Bs | 8 | 10 | 12| 14 | 16 ] 18| 20 | 20 | 30 | 40 | 50 | 8 | 12|
E’MIL%DAH\LLALIE Ve | 216 | 216 195 | 195 | 195 | 195 | 195 | 173 | 173 130 | 130 | 65 | 217 | 217 | 195 | 195 | 173 | 130 | 130 | 211 | 2m

fz 0013|0013 | 0012 | 0012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009 | 0.008 | 0.016 | 0.016 | 0.014 | 0.014 | 0.013 | 0.011 | 0.011 | 0.019 | 0.019

X1-EH 51| RPM | 34426 34426 30983 | 30983 30983 |30983 | 30983 | 27541 | 27541 | 20656 | 20656 | 10328 | 27604 | 27604 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404
END MILLS FEED | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372 | 165 | 883 | 883 | 696 | 696 | 574 | 364 | 364 | 851 | 851
Ap | 0.090 | 0.090  0.080 | 0.080 | 0.080 | 0.070 A 0.070 | 0.070 | 0.060 K 0.050  0.050 | 0.040 | 0.113 | 0.113  0.100 | 0.100 | 0.088 | 0.075 | 0.063 | 0.150 | 0.135

X5070 Vc | 216 216 | 195 | 195 | 195 | 195 | 195 | 173 173 | 130 | 130 | 65 | 217 | 217 | 195 | 195 173 130 | 130 | 211 | 211
END MILLS fz | 0013 0013|0012 0012 0012|0012 0012 0010|0010 0009 0009 0008 0016 0016 0014 | 0014|0013 0011 0011 0019 0019
RPM | 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 27541 20656 | 20656 10328 | 27604 27604 | 24844 | 24844 | 22083 16562 16562 22404 22404

4G MILL FEED | 895 | 895 | 744 | 744 | 744 | 744 744 | 551 | 551 | 372 | 372 | 165 | 883 | 883 | 696 @ 696 | 574 | 364 @ 364 | 851 | 851

END MILLS Ap | 0090 | 0090 0080 | 0080 0080 0070 0070 0070 0060 | 0050 | 0050 | 0.040 | 0.113 0113|0100 0.100 0088 0075 0063  0.150 | 0.135
T YPOWER| Vo | 216 216 | 195 | 195 | 195 | 195 | 195 | 173 173 | 130 | 130 | 65 | 217 | 217 | 195 | 195 173 130 | 130 | 211 | 21
PRO fz 0013 0013 001200120012 | 0012 | 0012 0010 0010 0.009 0009 0008 | 0016|0016 | 0.014 | 0014 0013 0011 0011 0019 0019

END MILLS RPM | 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 27541 20656 | 20656 | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 16562 22404 22404
T TitaNox-| FEED | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372 | 165 | 883 | 883 | 696 & 696 | 574 | 364 364 | 851 | 851
POWER Ap 0090 | 0.090 | 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050  0.050 | 0.040 | 0.113 | 0.113 | 0100 | 0.100  0.088 | 0.075 | 0.063  0.150  0.135

END MILLS Vc | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 102 | 102 | 51 | 170 | 170 | 153 | 153 | 136 | 102 | 102 | 170 | 170
] fz 0013 0013 0012|0012 | 0012 | 0012 0012 0010 0010 0009 0009 0008 | 0017|0017 | 0015 0015 0013 0012 0012 0020  0.020
JETNB%V\\[ELE (72| RPM | 27049 | 27049 | 24344 | 24344 | 24344 24344 | 2434421639 2163916229 16229 8115 | 2163021630 19467 | 19467 | 17304 | 12978| 12978 18032 | 18032

FEED | 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292 | 130 | 735 | 735 | 584 | 584 | 450 | 311 | 311 | 721 | 721
Ap | 0077|0077 | 0.068 | 0.068 | 0.068 | 0.060 | 0.060 | 0.060 0051 | 0.043 | 0.043 | 0.034  0.096 0.096 | 0.085  0.085 | 0.074 | 0.064 0053 | 0.128 | 0.115

EN%ZI\?H% Ve | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 102 | 51 | 170 | 170 = 153 153 | 136 | 102 | 102 170 170

fz 00130013 0012|0012 0012|0012 0012 0010 | 0010 | 0009 | 0.009 0008 0017 0017 | 0015|0015 0013 0012 0012 | 0020 0020

ALU-POWER RPM | 27049 27049 24344 24344 24344 24344 | 24344 21639 21639 1622916229 | 8115 21630 21630 | 19467 | 19467 17304 12978 12978 18032 | 18032
HPC FEED | 703 | 703 | 584 584 584 584 | 584 | 433 433 292 292 | 130 | 735 | 735 584 584 | 450 | 311 | 311 721 721

END MILLS Ap 0077 0077|0068 0068 0068 0060 0060 0060 | 0051 0043 0043 | 0034 0096 0096 0085 0085 0074 0064 0053 0128 0115
ALU-POWER Ve | 113 | 113 | 102 | 102 | 102 | 102 | 102 | 91 | o1 | 68 | 68 | 34 | 113 | 113 | 102 102 | 91 | 8 | €8 | 113 | 113
END MILLS fz 0012 0012 0011|0011 0011 0011 0011 0010 0010 | 0008 0008 0007 0015 0015 0014|0014 0012 0011 0011 0018 0018
] RPM | 18032 18032 16229 16229 16229 1622916229 14426 14426 1081910819 5410 14420 14420 1297812978 11536 8652 8652 | 12021 12021
D-POWER FEED | 433 | 433 | 357 357 357 357 | 357 289 289 173 | 173 | 76 | 433 | 433 | 363 | 363 277 | 190 190 | 433 | 433
SNRDAWL‘[E Ap | 0077 0077 0068 0068 0068 0060 0060 | 0060 0051 0043 0043  0.034 | 0096 0096 0085 0085 | 0074|0064 0053 0128 0115
SRS Ve | 93 | 93 | 83 | 8 | 8 8 | 8 | 74 | 74 | 56 56 | 28 | 93 | 93 8 8 | 74 | 5% | 56 93 93
CRXS fz 0009 0009 0008|0008 0008 0.008 0008 0007 0007 | 0006 0.006 0005 0011 0011 0010|0010 0009 0008 0008 0014 0014

END MILLS RPM | 14754 14754 13279 1327913279 13279 13279 11803 | 11803 | 8852 | 8852 | 4426 11845 11845| 10661 10661 9476 | 7107 | 7107 | 9835 | 9835
FEED | 266 | 266 | 212 212 212 212 | 212 | 165 165 106 106 | 44 | 261 | 261 213 213 | 171 | 114 | 114 275 275

K-2 Ap | 0072|0072 | 0064 0064 0064 0056|0056 0056 0048 0040  0.040 | 0.032 0090 0090 0080 | 0.080 | 0.070 | 0.060 0050 0120 | 0.108

END MILLS Ve | 72 72 65 | 65 | 65 | 65 | 65 58 | 58 | 43 43 | 2 72 72| 65 6 58 | 43 43| 72 | 7N
— ONLYONE| fz 0007 0007 0006 0006 0006 0006 0006 0006 0006 0005 0005 0004 0009 0009 0008 | 0.008 0007 0006 0006 0011 0011
COATED P60 RPM | 11475 11475 10328 1032810328 1032810328 9180 | 9180 | 6885 | 6885 | 3443 9167 9167 | 8250 | 8250 7334 | 5500 | 5500 | 7650 | 7650
END MILLS FEED | 161 | 161 | 124 124 124 124 | 124 110 110 69 | 69 | 28 | 165 165 132 | 132 | 103 | 66 & 66 168 168
AN Ap 0072 0072 0064 | 0064 0064 0056 0056 0056 0048 | 0040 0.040 0032 0090 0090 0080 | 0.080 0070 0060 0050 0120  0.108
POWER Ve | 62 | 62 | 56 | 56 | 56 56 | 56 | 49 | 49 | 37 37 | 19 | 62 | 62 | 56 56 | 50 | 37 | 37 62 62

END MILLS fz 0006 0006 0005|0005 0005 0005 0005 0005 0005 0004 0.004 0004 0008 0008 0007|0007 0006 0005 0005 0009 | 0009
" GENERAL| RPM | 9835 9835 8852 | 8852 | 8852 | 8852 | 8852 7868 | 7868 | 5901 | 5901 | 2951 7931 7931 | 7138 | 7138 6345 4759 | 4759 | 6557 | 6557
HSS FEED| 118 118 | 89 89 | 8 | 8 | 8 | 79 79 47 | 47 | 24 | 127 | 127 100 100 | 76 | 48 | 48 118 118

END MILLS Ap | 0059 | 0059 | 0052 0052 0052 0046|0046 0046 0039 0033 0033|0026 0073 0073 0065 | 0.065 0057 0049 0041 0098 | 0088

Ve | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102 | 51 | 170 | 170 | 153 | 153 | 136 | 102 | 102 | 170 @ 170

CM‘TLTLElgg fz 0013 0013 0012|0012 0012 0012 0012 0010 0010 | 0009 | 0009 0008 0017 0017 | 0015|0015 0013 0012 0012 0020 0020

RPM | 27049 27049 24344 24344 24344 24344 | 24344 2163921639 1622916229 8115 21630 21630 | 19467 19467 17304 12978 12978 | 18032 | 18032

TECHNICAL FEED | 703 | 703 | 584 584 584 584 | 584 | 433 433 292 292 | 130 | 735 | 735 584 584 | 450 | 311 | 311 721 721
DATA Ap | 0077 0077 0068 0068 0068 0060 0060 | 0060 0051 0043 0043  0.034 | 0096 0096 0085 0085 | 0074|0064 0053 0128 0115

\d M3 | 113 | 102 | 102 | 102 | 102 | 102 | 91 91 68 | 68 34 0 13 ) 113 ) 102 | 102 | 91 68 | 68 | 113 | 113
fz 00120012 /0011 | 0011 | 0011 | 0011 | 0.017 | 0.010 | 0.010 | 0.008 | 0.008 | 0.007 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.018 | 0.018
RPM | 1803218032 1622916229 16229 16229| 16229 14426 | 14426|10819 10819 5410 | 14420 14420 1297812978 11536 8652 | 8652 1202112021
FEED | 433 | 433 | 357 | 357 | 357 | 357 | 357 | 289 | 289 | 173 | 173 | 76 | 433 | 433 | 363 | 363 | 277 | 190 | 190 | 433 | 433
Ap | 00770077 | 0.068 | 0.068 | 0.068 | 0.060 | 0.060 | 0.060 | 0.051 | 0.043 | 0.043 | 0.034 | 0.096 | 0.096  0.085 | 0.085 | 0.074 | 0.064  0.053 | 0.128 | 0.115
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CARBIDE

/4 X1-EH
END |V||LLS RECOMMENDED CUTTING CONDITIONS HSS
EMPFOHLENE SCHNEIDPARAMETER
Vc=m/min.
ety CBN
gL 2 FLUTE SQUARE for RIB PROCESSING FEED = m/min ENDMILLS
LBS = Length Below Shank
: Xl
Para- Diameter () END MILLS
[ 4 [ 4 ] [ 4 ] 4 ] [ 6 [ 6 [ 6 [ o | —
| 185 | 16 | 20 | 25 | 30 | 12 | 16 | 20 | 30 | 40 | 50 | 20 | 30 | 40 | 50 | 20 | 30 | 40 50 [N
Vc 190 | 190 | 190 | 190 | 216 | 216 | 216 | 195 | 195 | 173 | 252 | 227 | 227 | 227 | 252 | 252 | 227 | 227 MODULAR
fz | 0017 0017 | 0017 | 0017 | 0026 @ 0026 | 0026 0023 0023 | 0021 | 0032 | 0029 K 0029 | 0029 0036 0036 | 0032 | 0032 END MILLS
L) RPM | 20164 | 20164 | 20164 | 20164 | 17212 | 17212 | 17212 | 15491 | 15491 | 13770 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 12049 | 12049 X1-EH
FEED | 686 & 686 | 686 | 686 & 895 | 895 895 | 713 | 713 | 578 | 1028 | 839 | 839 | 839 | 94 94 | 771 | 771 END MILLS
Ap | 0120 0120 | 0105 | 0105 | 0200  0.180 | 0.180  0.160 0.140 | 0.140 | 0225 | 0200 | 0200 | 0.175 0270 | 0270 | 0.240 | 0210
Ve 190 | 190 | 190 | 190 | 216 | 216 | 216 | 195 | 195 | 173 | 252 | 227 | 227 | 227 | 252 | 252 @ 227 | 227 X5070
fz 0017 | 0017 | 0017 | 0017 | 0026 | 0026 0026 | 0023 | 0023 | 0021 | 0032 0029 | 0029 | 0029 | 0036 | 0036 | 0032 | 0032 END MILLS
RPM | 20164 | 20164 | 20164 20164 17212 | 17212 17212 | 15491 | 15491 | 13770 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 12049 | 12049
FEED 686 | 686 | 686 & 686 = 895 | 895 895 | 713 | 713 | 578 | 1028 | 839 | 839 | 839 | 964 94 | 771 | 771 4G MILL
Ap | 0120 | 0120 | 0105 005 | 0200 | 080 0180 0160 | 0140 | 0140 0225 0200 0200 | 0175 | 0270 @ 0270 | 0240 | 0210 END MILLS
Ve 190 | 190 | 190 | 190 | 216 | 216 = 216 | 195 | 195 | 173 | 252 | 227 | 27 | 227 | 252 | 252 | 227 | 227 XPOWER
fz | 0017 0017 | 0017 | 0017 | 0026 0026 | 0026 = 0023 0023 | 0021 | 0032 | 0029 0029 | 0029 0036 0036 | 0032 | 0032 PRO
NBH RPM | 20164 | 20164 | 20164 | 20164 | 17212 | 17212 | 17212 | 15491 | 15491 | 13770 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 12049 | 12049 END MILLS
FEED | 686 & 686 | 686 | 686 & 895 | 895 895 | 713 | 713 | 578 | 1028 | 839 | 839 | 839 | 9%4 94 | 771 | 771 TitaNox-
Ap | 0120 0120 | 0105 | 0105 | 0200  0.180 | 0.180  0.160 0.140 | 0.140 | 0225 | 0200 | 0200 | 0.175 0270 | 0270 | 0.240 | 0210 POWER
Ve 153 | 153 | 153 | 153 | 170 | 170 170 | 153 | 153 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181 END MILLS
fz 0018 | 0018 | 0018 | 0018 | 0027 | 0027 | 0027 | 0024 | 0024 | 0022 | 0032 | 0029 | 0029 | 0029 | 0037 | 0037 0033 | 0033 F
(NP8 RPM | 16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 | 12786 | 11507 | 11507 | 11507 | 10655 | 10655 | 9590 | 9590 JEEJT[;PI\%\LNLER
FEED 584 | 584 | 584 | 584 730 | 730 @ 730 @ 584 | 584 | 476 & 818 | 667 | 667 667 | 788 | 788 | 633 | 633 S
Ap | 0102 0102 | 0089 | 0089 | 0170  0.53 | 0153 0136 0119 | 0119 | 0191 | 0170 | 0.170 | 0.149 0230 | 0230 | 0204 | 0.179
Ve 153 | 153 | 153 | 153 | 170 | 170 170 | 153 | 153 | 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181 \IE/LSLI\%IELS
fz | 0018 0018 | 0018 | 0018 | 0027 K 0027 | 0027 0024 0024 | 0022 | 0032 | 0029 0029 | 0029 0037 0037 | 0033 | 0033
AN RPM | 16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 12786 | 11507 | 11507 | 11507 | 10655 | 10655 = 9590 | 9590 ALU-POWER
FEED | 584 | 584 | 584 | 584 730 | 730 | 730 @ 584 | 584 | 476 @ 818 | 667 | 667 667 | 788 | 788 | 633 | 633 HPC
Ap | 0102 0102 0089 0089 0170 0153 0153 0136 0119 0119 | 0191 0170 | 0170 | 0149 | 0230 | 0230 | 0204 | 0.179 END MILLS
Ve 102 | 102 | 102 | 102 | 13 113 | 113 102 | 102 | 91 134 | 121 | 121 | 121 | 134 | 134 121 | 121 ALU-POWER
fz | 0016 | 0016 0016 | 0016 | 0025 | 0025 | 0025 | 0023 0023 | 0020 | 0030 0027 0027 | 0027 0035 0035 | 0032 0032 END MILLS
Wl RPM | 10819 | 10819 | 10819 | 10819 | 9017 | 9017 | 9017 | 8115 | 8115 | 7214 | 8524 | 7672 | 7672 | 7672 | 7104 | 7104 | 6394 & 639%
FEED | 346 = 346 | 346 | 346 | 451 451 | 451 373 | 373 | 289 | 511 | 414 | 414 | 414 | 497 | 497 | 409 | 409 D-POWER
Ap | 0102 0102 | 0089 | 0089 | 0170  0.53 | 0153 0136 0119 | 0119 | 0191 | 0170 | 0.170 | 0.149 0230 | 0230 | 0204 | 0.179 EE[A)T\AH”LTLES
Ve 83 83 83 83 23 23 23 83 83 74 103 93 923 93 | 103 | 103 @ 93 23 I
fz | 0013 0013 | 0013 | 0013 | 0019 0019 | 0019 | 0017 0017 | 0015 | 0022 | 0020 K 0020 | 0020 0026 0026 | 0023 | 0023 CRXS
ERN RPM | 8852 | 8852 | 8852 | 8852 | 7377 | 7377 | 7377 | 6639 | 6639 | 5902 = 6557 | 5901 | 5901 & 5901 | 5464 | 5464 & 4918 | 4918 END MILLS
FEED | 230 | 230 | 230 | 230 & 280 | 280 | 280 | 226 | 226 | 177 | 289 | 236 | 236 @ 236 | 284 | 284 | 226 | 226
Ap | 009 0096 | 0084 | 0084 | 0160  0.144 | 0144 0128 0112 | 0112 | 0180 | 0.160 | 0.160 | 0.140 0216 | 0216 | 0.192 | 0.168 K-2
Ve 65 | 65 @ 65 | 65 72 72 | 72 65 | 65 58 | 8 | 74 | 74 | 74 | & | 8 | 74 | 74 END MILLS
fz | 0010 | 0010 0010 | 0010 | 0015 | 0015 | 0015 | 0014 0014 | 0012 | 0018 0016 0016 | 0016 0021 K 0021 | 0019 0019 ONLYONE
EWN RPM | 6885 | 6885 6885 | 6885 | 5737 | 5737 | 5737 | 5163 | 5163 | 4590 | 5246 | 4721 4721 | 4721 | 4371 | 4371 | 3934 | 3934 COATED P60
FEED 138 | 138 | 138 | 138 | 172 | 172 | 172 | 145 | 145 | 110 | 189 | 151 | 151 | 151 | 184 | 184 | 149 | 149 END MILLS
Ap | 009 0096 | 0084 | 0084 | 0160  0.144 | 0144 0128 0112 | 0112 | 0180 | 0.60 | 0.160 | 0.140 0216 | 0216 | 0192 | 0.168 TANK
Ve 56 56 56 56 62 62 62 56 56 49 72 65 65 65 72 72 65 65 POWER
fz | 0008 0008 | 0008 | 0008 | 0012 0012 | 0012 0011 0011 | 0010 | 0015 | 0013 | 0013 | 0013 0018 | 0018 | 0016 | 0016 END MILLS
BN RPM | 5901 | 5901 | 5901 | 5901 | 4918 & 4918 | 4918 | 4426 @ 4426 | 3934 | 4590 | 4131 | 4131 | 4131 | 3825 | 3825 | 3443 | 3443 |GENERAL
FEED | 94 % % 9% | 18 | 118 | 118 | 97 97 79 138 | 107 | 107 | 107 | 138 | 138 | 110 | 110 HSS
Ap | 0078 0078 | 0068 | 0068 | 0.130 0117 | 0.117 0104 0091 | 0091 | 0.146 | 0130 | 0130 | 0.114 0176 | 0176 | 0.156 | 0.137 END MILLS
Ve 153 | 153 | 153 | 153 | 170 | 170 170 | 153 | 153 | 136 | 201 | 181 | 181 | 181 | 201 | 201 | 181 | 181
fz | 0018 | 0018 0018 | 0018 | 0027 | 0027 | 0027 | 0024 0024 | 0022 | 0032 0029 0029 | 0029 0037 0037 | 0033 0033 ’\C/”ULTUTNE(F;%S
PN RPM | 16229 | 16229 | 16229 | 16229 | 13524 | 13524 | 13524 | 12172 | 12172 | 10819 | 12786 | 11507 | 11507 | 11507 | 10655 | 10655 = 9590 | 9590
FEED 584 | 584 | 584 | 584 730 | 730 @ 730 @ 584 584 | 476 @ 818 | 667 | 667 667 | 788 | 788 | 633 | 633 TECHNICAL
Ap | 0102 0102 | 0089 | 0089 | 0170  0.53 | 0153 0136 0119 | 0119 | 0191 | 0170 | 0.170 | 0.149 0230 | 0230 | 0204 | 0.179 DATA
Ve 102 | 102 | 102 0 102 0 113 | 113 | 113 | 102 | 102 | 91 134 | 121 | 121 121 | 134 134 121 |
fz | 0016 0016 | 0016 | 0016 | 0025 0025 | 0025 0023 0023 | 0020 | 0030 | 0027 0027 | 0027 0035 0035 | 0032 | 0032
RPM | 10819 | 10819 | 10819 | 10819 | 9017 | 9017 | 9017 | 8115 | 8115 | 7214 | 8524 | 7672 | 7672 | 7672 | 7104 | 7104 @ 6394 | 6394
FEED | 346 @ 346 | 346 | 346 | 451 | 451 | 451 | 373 | 373 | 289 | 511 | 414 | 414 | 414 | 497 | 497 | 409 | 409
Ap | 0102 0102 | 0089 | 0089 | 0170  0.153 | 0.153 0136 0119 | 0119 | 0191 | 0170 | 0.170 | 0.149 0230 | 0230 | 0204 | 0.179
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