TuffCut® High Performance End Mills

TuffCut’

High Performance End Mills

TuffCut®

High Performance Series

") TuffCut® XR Series 177 »
= M.A. Ford® TuffCut® End Mills perform better and last NEWTuffCut® XR Series 177L Celehra““g =
] significantly longer than competitive products, minimizing TuffCut® XR Series 177S 2
5 process downtime and maximizing productivity and cost TuffCut® XR Series 179 w
P 0 g q n q Q
8 eff|C|er_10y. Included in our pr.o.duct I|r_1e are high performa_\nce NEWTUffCut® XR Series 179L 2
- end mills developed for specific applications such as stainless TuffCut® XR Series 178 ©
S steels and high temperature alloys, hardened steel, titanium, LA = er!es €
£ and aluminum and softer alloys. TuffCut® XR Series 178N £
K TuffCut® XR7 Series 180 5
= New to the TuffCut® End Mill family is the TuffCut® XR7 - TuffCut® XR7 Series 180N <
-;-;’ a 7 flute end mill that provides a 40% productivity increase TuffCut® AL Series 135 T
over 5 flute tools. The XR family of end mills are available as TuffCut® AL Series 135N
4,5 and 7 flute square end,. 4,5 and 7 flute corner r.adlus end TuffCut® AL Series 1358
and 4 flute ball nose. A variety of available lengths include TuffCut® AL Series 135BN ©
*5’ stub, standard, long and extended reach as well as neck L er!es E
g relief styles. TuffCut® AL Series 136
TuffCut® AL Series 134 éé
ﬁ In addition to High Performance products, M.A. Ford® TuffCut® X-AL Series 137 ISO 9001:2000 Certified
carries a complete family of standard carbide end mills TuffCut® X-AL Series 137N p —
designed for efficient general purpose milling of all steels, cast TuffCut® X-AL Series 138 An ESOP Company H
irons and most other materials. M.A. Ford® End Mills are ideal TuffCut® X-AL Series 138N
~—for tough or abrasive work. On many jobs, they can run faster i .
' than HSS or Cobalt because of their high heat resistance. TuifCUEKAL Ser!es 386
— s TuffCut® X-AL Series 138BN
NG enefits of M.A. Ford® End Mill products and uffCut® D ies 156
support include: : 4 ° DM s 198 e
* Thousands of end mills in stock. “ : y ® DM Series
«Over 50 different styles of end mills available. NE ﬂ‘,“ A
* Aggressive speeds and feeds to maximize ‘w ‘
metal removal rates. ’ . M Se
»Standard, Stub, Long and Extended Reach T SS
Lengths are available. ! T ) §S S
»Solid Carbide Tools are easy to re-sharpened Tu S
for maximum life. T
« ALtima®, ALtima® Blaze, ALtima® 52, TiN and "
TiCN coatings available. T
*U.S. Designed and Manufactured.
Designed
and
Manufactured
in the USA
(B

120




uffCut® High Performance End Mills
@ — Series 177 Continued &

TuffCut® XR 35°/38° || .
uSeriel; 177 Z4 @ EID[I e ]

. Flute Corner
. .. . . . Diameter Shank OAL X
Designed for EXTREME Productivity. Unique flute geometry reduces harmonics ALtima® Length | Radius
at increased feeds and speeds. D1 D2 L1 L2 R
R Tool No. EDP | Inch | mm |Decimal|Inch | mm | Inch | mm | Inch | mm | Inch | mm
17723605A | 18070 6.0 | 2362 6.0 57 13.0 2.00
o~ T - f 17723608A |17786 6.0 | 2362 6.0 57 13.0 025
- Dj_ _DL1 17725000A |17708| 1/ 2500 | 1/4 2 174
- 17725002A |17741| 1/ 2500 | 1/4 2 1/4 0.015
L2 17725004A |17742| 1/4 2500 | 1/4 2 1/4 0.030
. . L1 17725010A |17709| 1/ 2500 | 1/4 2112 172 ~
~ — p— — 17725012A |17743] 1/4 2500 | 1/4 2-172 172 0.015 ~
" ALtima® Diameter Shank OAL Longth | Radius = 17725014A | 17744 1/ 2500 | 1/4 2-172 172 0.030 "
o 17728100A |17710] 9/32 2812 | 5/16 2-172 5/8 o
5 D1 D2 L1 L2 R 116-1/4_| +.000/-002 17728102A |17745] 9/32 2812 | 5/16 2112 5/8 0.015 5
n 1;‘7’(‘)’;:()‘;A 152::0 Inch 2 D%C;;a' Inch o Inch . Inch e Inch | mm > 1410 | +000-003 17728104A [17746] 9/32 2812_| 5/16 2172 58 0.030 n
O e - e
DO e | it _aifoe 0| IRt e D1 Tolerance h10 17731204A |17748] 5/16 3125 | 5/16 2 5/16 0.030
(=4 177078707 | 17682 20 | 0787 3.0 38 4.0 150300 | +000-040 17731210A [17712] 5/16 3125 | 5/16 2112 13/16 (=4
>< g e (A e eET e i Bt 300600 | +000-048 17731212A |17749] 5/16 3125 | 5/16 2112 13/16 0.015 ><
’ 1;;‘1’?2382 gggg gg -(1’?2:' g-g g? 28 oo T oo 17731214A [17750] 5/16 3125 | 5/16 2172 13/16 0.030 ’
~ad 17711801A |17783 30| 1181 6.0 57 8.0 050 >10.00-18.00 [ +.000/-070 177315004 117937 8.0 | 3150 8.0 63 19.0 Nl
= [ir7reosa [i7ese] [ 30 tiet 30] [ [0 Frrstasa sl Tao T aise T Teo T Tes T Tiool oo —
‘ 17711808A [17929 3.0 | .1181 6.0 57 8.0 0.25 : : : - : (
L-é 177125004 [17700[ 18 250 |16 [ [ran| [ Frrstaosa el Tao st T Teo T Tes T Tiool Tzoo é
= 1;;1;2?32 1;;5? xg 1228 1;: Hg ;g 0.015 17731507A |18072 80| 3150 8.0 63 19.0 3.00 =
h D BE e > — 17734300A |17713] 1132 3438 | 38 2112 13/16 l_'
: : 17734302A |17751] 11/32 3438 | 3/8 2-172 13/16 0.015
1;;12;882 1;322 — B 1222 — el 5 2/ — il 17734304A [17752] 11/32 3438 | 3i8 2112 13/16 0.030
- 17737500A |17714] 3/8 3750 | 3/8 2 308
17715602A |17731] 5/32 1562 | 3/16 2 3/16 0.015 7737502A 117753 378 750 1 38 5 8 5075
17715610A |17703| 5/32 1562 | 3/16 2 7116 T73750aA (17754 378 750 38 5 78 5030
17715612A |17732| 5/32 1562 | 3/16 2 7116 0.015 7737510A 1177151 378 750 378 XTE 8
177157004 17930 401 1575 6.0 57 11.0 17737512A |17755] 3/8 3750 | 3/8 2172 7/8 0.015
1;;1:;8;2 1;;2‘1‘ j-g 12;2 g'g g; 11'8 g-gg 17737514A | 17756 3/8 3750 | 38 2112 7/8 0.030
0l . : : - 17739300A |17940 10.0| 3937 10.0 72 220
177177004 117690 45| 1772 6.0 o7 9.0 17739301A | 17941 10.0| 3937 10.0 72 22.0 050
17718700A [17704] 3/16 1875 ] 3/16 2 316 17739303A 17792 10.0| .3937 10.0 72 220 1.00
17718702A |17733| 3/16 1875 | 3/16 2 3116 0.015 7739304A 117793 100l 3937 100 = 520 750
17718704A |17734] 3/16 1875 | 3/16 2 3/16 0.030 17739305A |17794 10.0| 3937 10.0 72 220 2.00
17718710A [17705] 3/16 1875 |36 2 716 17739307A |96603 10.0| .3937 10.0 72 22.0 3.00
17718712A 117735] 3/16 1875 |[3/16 2 7116 0.015 17740600A |17716] 13/32 4062 | 7/16 2-3/4 15/16
17718714A |17736] 3/16 1875 | 3/16 2 716 0.030 17740602A |17757| 13132 2062 | 7/16 2-3/4 15/16 0.015
1;;1328‘1’2 1;?2: :-g -1222 2-8 :; 12-8 — 17740604A |17758| 13/32 4062 | 7116 2-3/4 15/16 0.030
0] . - : - 17743700A |17717| 7/16 4375 | 7/16 2-112 7116
1;;;?:822 gggg s 5.0 :;i’gs — 6.0 - 57 — 13.0 0251 Technical information 17743702A |17759| 7/16 4375 | 7116 2-112 7116 0.015
17721802A |17737| 7/32 2187 | 1/4 2 1/4 0.015 on page 240. 1;;:2;%2 1;;?2 ;ﬂg 22;2 ;ﬂg ;;ﬁ 7/11 6 0.030
17721804A [17738] 7/32 2187 | 1/4 2 174 0.030 17743712A |17761| 7/16 4375 | 7/16 2-3/4 1 0.015
17721810A |17707] 7/32 2187 | 1/4 2:1/2 716 17743714A |17762| 7/16 4375 | 7/16 2-3/4 1 0.030
17721812A |17739] 7/32 2187 | 1/4 2112 7116 0.015 7746800A 117710 15732 CTREIR 3 3
17721814A 17740 7/32 2187 | 1/4 2112 7116 0.030 T77a6800A 117763 15732 yETRETR 3 3 SO
17723600A [17934 6.0 | .2362 6.0 57 13.0 17746804A |17764] 15/32 4688 | 112 3 1 0.030
17723601A |17935 60| 2362 6.0 57 13.0 050 717200117943 5ol 272 50 = 50
gggggiﬁ zzzg 2'8 zggg 2-8 2; 12'8 1-28 17747201A 17795 12.0| 4724 12.0 83 26.0 0.50
Jiﬁ{‘;n‘ifs Technical information on page 240. CTESLZ;L

122 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 * email: sales@maford.com « www.maford.com For product information, call your local distributor. 123



®
uffCut High Performance End Mills
@ Series 177 Continued Series 177 Continued @

|:| 35°/38° R
24 | (Dol

]
e
©

o o |
ALtima® | ‘ L2
I L1
. Flute Corner . Flute Corner
ALtima® Diameter Shank | OAL | | ongth | Radius ALtima® Diameter Shank | OAL || ongth | Radius
D1 D2 L1 L2 R D1 D2 L1 L2 R
Tool No. EDP | Inch | mm |Decimal|Inch | mm | Inch [ mm | Inch | mm | Inch | mm Tool No. EDP | Inch | mm | Decimal| Inch | mm | Inch | mm | Inch | mm | Inch | mm
l': 17747202A |17944 12.0| .4724 12.0 83 26.0 0.75 17775000A [17725| 3/4 .7500 | 3/4 3 3/4 N~
- 17747203A |17796 12.0| .4724 12.0 83 26.0 1.00 17775002A [18002| 3/4 .7500 | 3/4 3 3/4 0.015 ":
(7)) 17747204A 17797 12.0| .4724 12.0 83 26.0 1.50 17775004A [17775| 3/4 .7500 | 3/4 8 3/4 0.030 7
q:’ 17747205A |17798 12.0| .4724 12.0 83 26.0 2.00 17775005A [17776| 3/4 .7500 | 3/4 3 3/4 0.045 g
(7] 17747206A (18074 12.0| .4724 12.0 83 26.0 2.50 17775010A |17726( 3/4 .7500 | 3/4 4 1-1/2 )]
n 17747207A 196506 12.0| .4724 12.0 83 26.0 3.00 17775012A |[18003| 3/4 .7500 | 3/4 4 1-1/2 0.015 0
17747209A (18076 12.0| .4724 12.0 83 26.0 4.00 17775014A [17777| 3/4 .7500 | 3/4 4 1-1/2 0.030
17750000A [17720] 1/2 .5000 1/2 2-1/2 1/2 17775015A |17778| 3/4 7500 | 3/4 4 1-1/2 0.045
z 17750002A |17765| 1/2 .5000 1/2 2-1/2 1/2 0.015 17775016A [17907| 3/4 .7500 | 3/4 4 1-1/2 0.060 z
17750004A [17766| 1/2 .5000 1/2 2-1/2 1/2 0.030 17775017A [17908| 3/4 7500 | 3/4 4 1-1/2 0.090
x 17750010A |17721| 1/2 .5000 1/2 3 1 17775018A [17909| 3/4 .7500 | 3/4 4 1-1/2 0.125 x
17750012A [17767| 1/2 .5000 1/2 3 1 0.015 17778700A [17955 20.0| .7874 20.0 104 38.0 ®
® 17750014A |17768| 1/2 .5000 1/2 3 1 0.030 177787011A [ 18090 20.0| .7874 20.0 104 38.0 5.00 ~Nd
~d 17750016A [17901| 1/2 .5000 1/2 3 1 0.060 177787012A 118092 20.0| .7874 20.0 104 38.0 6.00 :
= 17750017A (17902 1/2 .5000 1/2 3 1 0.090 17778703A 17956 20.0| .7874 20.0 104 38.0 1.00 (
(J 17750018A [17903| 1/2 .5000 1/2 3 1 0.125 17778704A 18091 20.0| .7874 20.0 104 38.0 1.50
Ll- 17750020A [18094| 1/2 .5000 1/2 3 1-1/4 17778705A 18084 20.0| .7874 20.0 104 38.0 2.00
u— 17750022A [18095| 1/2 .5000 1/2 3 1-1/4 .015 17778707A |18086 20.0| .7874 20.0 104 38.0 3.00 :
= 17750024A [18096| 1/2 .5000 1/2 3 1-1/4 .030 17778709A |18088 20.0| .7874 20.0 104 38.0 4.00 H
h 17750026A [18097| 1/2 .5000 1/2 3 1-1/4 .060 17798400A [17957 25.0| .9843 25.0 104 38.0
17750027A [18098| 1/2 .5000 1/2 3 1-1/4 .090 17798403A |17958 25.0| .9843 25.0 104 38.0 1.00
17750028A [18099| 1/2 .5000 1/2 3 1-1/4 125 17710000A [17727 1 1.0000 1 4 1
17755100A [17946 14.0| .5512 14.0 83 26.0 17710002A |18004 1 1.0000 1 4 1 0.015
17755102A [17947 14.0| .5512 14.0 83 26.0 0.75 17710004A [17779 1 1.0000 1 4 1 0.030
17756200A [17722| 9/16 5625 |9/16 3-1/2 1-1/8 17710005A [17780 1 1.0000 1 4 1 0.045
17756202A |[17769| 9/16 5625 | 9/16 3-1/2 1-1/8 0.015 17710010A [17728 1 1.0000 1 4 1-1/2
17756204A [17770| 9/16 .5625 | 9/16 3-1/2 1-1/8 0.030 17710012A [18005 1 1.0000 1 4 1-1/2 0.015
17762500A |17723| 5/8 .6250 | 5/8 3 5/8 17710014A |17781 1 1.0000 1 4 1-1/2 0.030
17762502A |18000| 5/8 .6250 | 5/8 3 5/8 0.015 17710015A [17782 1 1.0000 1 4 1-1/2 0.045
17762504A |17771| 5/8 6250 | 5/8 3 5/8 0.030 17710016A [17910 1 1.0000 1 4 1-1/2 0.060
17762505A |17772| 5/8 .6250 | 5/8 3 5/8 0.045 17710017A |17911 1 1.0000 1 4 1-1/2 0.090
17762510A |17724| 5/8 6250 | 5/8 3-1/2 1-1/4 17710018A [17912 1 1.0000 1 4 1-1/2 0.125
17762512A |18001| 5/8 .6250 | 5/8 3-1/2 1-1/4 0.015 . . .
17762514A |17773| 5/8 6250 | 5/8 3112 11/4 0.030 Technical information on page 240.
17762515A |17774| 5/8 6250 | 5/8 3-1/2 1-1/4 0.045
17762516A |17904| 5/8 .6250 | 5/8 3-1/2 1-1/4 0.060
17762517A |17905| 5/8 .6250 | 5/8 3-1/2 1-1/4 0.090
17762518A |17906| 5/8 6250 | 5/8 3-1/2 1-1/4 0.125
17762900A [17950 16.0| .6299 16.0 92 32.0
17762901A [18078 16.0| .6299 16.0 92 32.0 0.50 Safety Note
17762903A (17951 16.0| .6299 16.0 92 32.0 1.00 Always wear the appropriate personal protective equipment such as safety
17762904A 117799 16.0| 6299 16.0 ) 32.0 150 glasses apd protective clothing when using so]id carbide orlHSS cutting
17762905A 117673 16.0] 6299 16.0 92 32.0 200 tools.. Machmes. should be fully gugarded. Technical data prowded.should be
considered advisory only as variations may be necessary depending on the
17762906A [18080 16.0| .6299 16.0 92 32.0 2.50 particular application.
17762907A (17674 16.0| .6299 16.0 92 32.0 3.00
17762909A (18082 16.0| .6299 16.0 92 32.0 4.00
17770800A (17952 18.0| .7087 18.0 92 32.0
Table of 17770803A [17953 18.0| .7087 18.0 92 32.0 1.00 Table of

Contents Contents

Technical information on page 240.
124 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 * email: sales@maford.com « www.maford.com For product information, call your local distributor. 125



TUffC“t® High Performance End Mills
@ | NI;W " @

° L] B L) e
TUff.CUt® AR Z4 CD |:| I:I So/387) = = ALtima® | - V TUff.CUt® XR Z4 @ |:| A ALtima® [Ha ] V
Series 177L 0 N Series 177S O N
R
R T > ‘<
D3 /a ' 7
T T D2 D1
e D % i i
2 1 f
i —t - —t2—
! F— L2 —‘| L3 |
L3 | L1 i
1 L1 | . n
',: ALtima® Diameter Neck Flute | Neck |Corner Metric (mm) ":
- D1 Shank|Diameter |OAL |Length [Length|Radius D1 Tolerance h10 -—
. . Flute Neck Corner
n Diameter Shank | Neck Dia. | OAL R - Shank n
o ALtima® Length | Length | Radius Tool No. EDP |mm [Decimal| D2 D3 |L1| L2 | L3 R 3.00 +.000/-.040 H
'q:, D1 h10 D2 hé D3 L1 L2 L3 R 177S1181A 18218 3 | .1181 6 2.9 50 5 11 DIN 6535 HA| | >3.00-6.00 | +.000/-.048 'E
) Tool No. EDP | mm | Decimal | mm mm | mm| mm mm mm 177S1181R008A |18200( 3 | 1181 | 6 29 |50 5 11 | 020 |DIN6535HA| | 20001000 | *00070%8 )
177L2360R010N5SA [18186| 6 | 2362 6 58 101 12 31 0.25 177S1575A 18220l 2 | 1575 | & 30 |50l 6 14 DIN 6535 HA| |-12.00-18.00 | +0007070
177L2300R0Z0N5A (18183 | © | 2362 6 >8 |10 12 3 05 17751575R008A [18202] 4 | 1575 | 6 39 | 50| 6 | 14 | 020 |DIN6s3s Al
“ 177L2360R039N5A | 18184 6 2362 6 5.8 101 12 31 1.0 : : : z
177L3150R020N5A | 18187 8 3150 8 7.6 101 16 41 0.5 177S1969A 18222 5 | 1968 | 6 49 |57| 8 17 DIN 6535 HA
x 177L3150R039N5SA [18194] 8 | 3150 8 7.6 101 16 41 1.0 177S1969R008A [18204| 5 | 1968 | 6 49 |57| 8 17 | 0.20 |DIN 6535 HA ><
® 177L3150R078N5A | 18195 8 3150 8 7.6 101 16 41 2.0 ®
S 177L3150R118N5A [ 18196 8 | 3150 8 76 | 101 16 41 3.0 Tz lem © || 2EER | O 28 & 9 | AU DI B2 ik d
— 177L3930R020N5A [ 18188 | 10 | 3937 10 9.6 127 20 51 0.5 177S2362R012A |18206| 6 | .2362 | 6 58 |57 9 20 | 0.30 |DIN 6535 HA —
( 177L.3930R039N5A [ 18197 [ 10 | 3937 10 9.6 127 20 51 1.0 17753150 18226] 8 | 3150 | & ~s leal 12 %6 DIN 6535 HA (
177L3930R078N5A [ 18198 [ 10 [ 3937 10 9.6 127 20 51 2.0
17703930R118N5A 118199 | 10 | 3937 10 96 127 20 51 30 177S3150R020A {18208| 8 | .3150 | 8 76 |63 12 26 | 0.50 |DIN 6535 HA
- 177L4720R020N5A [ 18189 [ 12 [ 4724 12 11.4 152 24 62 0.5 177S3937A 18228| 10 | .3937 | 10 96 | 72| 15 32 DIN 6535 HA —
177L4720R039N5A [ 18176 | 12 | 4724 12 114 | 152 24 62 1.0
F‘ 7712720R078N5A 118177 12 2724 > TR T ” - >0 177S3937R020A |18210| 10 | .3937 | 10 96 |72 15 32 | 0.50 |DIN 6535 HA l_'
177L4720R118N5A | 18190 | 12 4724 12 1.4 152 24 62 3.0 177S4724A 18230| 12| 4724 | 12 1.4 | 83| 18 38 DIN 6535 HA
177L4720R157NSA | 18178 | 12 | 4724 12 1.4 152 24 62 4.0 177S4724R020A |18212| 12 | 4724 | 12 14 |83 18 38 | 0.50 |DIN6535HA
177L6290R020N5A [ 18181] 16 | 6299 16 152 [ 152 32 82 0.5
177L6290R039N5A 118191 T 16 T 6299 16 52 152 3 82 0 177S6299A 18232| 16 | 6299 | 16 152 | 98 | 24 50 DIN 6535 HA
177L6290R078N5A [18179 | 16 | 6299 16 152 [ 152 32 82 2.0 177S6299R039A (18214| 16 | 6299 | 16 15.2 | 98 | 24 50 | 1.00 |DIN 6535 HA
177L6290R118NSA | 18180 | 16 | 6299 | 16 152 1152 | 32 82 3.0 177ST874A 18234 20 | 7874 | 20 | 192 [112| 30 | 62 DIN 6535 HA
177L7870R020N5A [ 18182 20 | 7874 20 192 [152 40 102 0.5
177.7870R039N5A | 18192 | 20 | 7874 20 192 | 152 20 102 10 177S7874R039A |18216| 20 | .7874 | 20 192 [112] 30 62 | 1.00 |DIN 6535 HA
177L7870R118N5A [ 18193 20 | .7874 20 192 [152 40 102 3.0
Inch Sizes Available upon request.
. . Technical information on page 240.
Inch Sizes Available upon request. Metric (mm)
. . f . D1 Tolerance h10
Technical information on page 240. o oo on
>6.00-10.00 | +.000/-.058 ISO 9001:2000 Certified
>10.00-18.00 +.000/-.070
>18.00-20.00 | +.000/-.084 An ESOP company
Table of Table of
Contents Contents
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uffCut® High Performance End Mills

4
Flute
@ . . ® 35°/38° I | (—
Series 177S Continued TuffCut® XR 74 CD ALtima® | B2
Series 179 | U
35/38° || . D3 — —
Z4 —\___
D T R D2 D1
D2 D1
4 | 1
1 1
(| [ OiN 6535 I L : L2
ALtima® HB | | Ls L1
N
L1 | Diameter Shank OAL Flute Length Inch
ALtima®
D1 D2 L1 L2 D1 Tolerance
('e Tool No. EDP Fraction | mm Decimal Inch | mm | Inch | mm | Inch mm 1/16-1/4 +.000/-.002 s
N~ 17905900A | 18272 1.5 .0591 3 38 3.0 >1/4-1.0 | +.000/-.003 ~
-~ -
? s Diameter Neck Fiote | Nock | Gormar 17906250A | 18284 1/16 0625 1/8 1-1/2 1/8 . ?
= ima D1 Shank [Diameter| OAL |Length|Length| Radius 17907810A | 18286 5/64 0781 1/8 1-1/2 5/32 Metric (mm) =
3 Tool No. EDP |mm| Decimal | D2 D3 L1 L2 L3 R Shank 17907870A | 18274 2.0 0787 3 38 4.0 D1 Tolerance h10 %
177S1181AW 18254 3 | .1181 6 2.9 50 5 11 DIN 6535 HB 17909370A | 18288 3/32 0937 1/8 1-1/2 3/16 1.50-3.00 +.000/-.040
177S1181R008AW [18236| 3 | .1181 6 2.9 50 | 5 11 | 020 |DIN6535HB 17909840A | 18276 25 0984 3 38 50 >3.00-6.00 | +000/-048
.00-10. d -,
z 177S1575AW 18256 4 | 1575 | 6 39 | 50 | 6 14 DIN 6535 HB 17911800A | 18018 30 | 1181 6 57 8.0 >6.00-10.00 | +.0007-058 “
>10.00-16.00 +.000/-.070
x 177S1575R008AW |18238| 4 | .1575 6 3.9 50 6 14 0.20 | DIN 6535 HB 17911803A | 18278 3.0 1181 3 38 6.0 x
® 177S1969AW 18258| 5 | 1968 | 6 49 | 57 | 8 17 DIN 6535 HB 17912500A | 18034 | 1/8 1250 | 18 1-1/2 174 ®
e 177S1969R008AW [18240| 5 | 1968 | 6 | 49 | 57 | 8 | 17 | 020 |DIN6535HB 17912510A | 18035 | 1/8 1250 | 18 1172 38 N
(= 177S2362AW 18260| 6 | 2362 | 6 58 | 57 | 9 | 20 DIN 6535 HB U7 BT | U2 £E || e 2 e il (=
177S2362R012AW [18242| 6 | .2362 6 5.8 57 9 20 0.30 | DIN 6535 HB 17915700A | 18019 4.0 1575 6 o7 1.0 )
17917700A | 18282 45 A772 6 63 9.0 i
177S3150AW 18262| 8 | .3150 8 76 63 | 12 26 DIN 6535 HB -
: 17918700A | 18038 | 3/16 1875 | 3/16 2 3/8 :
177S3150R020AW [18244| 8 | .3150 8 76 63 | 12 26 0.50 | DIN 6535 HB
H 17918710A | 18039 | 3/16 1875 | 3/16 2 5/8 I—l
177S3937AW 18264| 10 | .3937 10 9.6 72 | 15 32 DIN 6535 HB 17919600 | 18020 =0 1968 5 = 30
177S3937R020AW |18246| 10 | .3937 10 9.6 72 | 15 32 0.50 | DIN 6535 HB 7555600R [T15051 0 heD 5 = B0
177S4724R020AW (18248 12 4724 12 1.4 83 18 38 0.50 DIN 6535 HB 17925010A | 18043 1/4 2500 1/4 2-1/2 3/4
177S6299AW 18268| 16 | .6299 16 15.2 98 | 24 50 DIN 6535 HB 17925020A | 18063 1/4 2500 1/4 4 112
177S6299R039AW [18250| 16 | .6299 16 15.2 98 | 24 50 1.00 | DIN 6535 HB 17931200A | 18045 | 5/16 3125 | 5/16 2 1/2
177S7T8T4AW 18270| 20 | .7874 20 192 | 112 | 30 62 DIN 6535 HB 17931210A | 18046 | 5/16 3125 | 5/16 2-1/2 13/16
177S7874R039AW [18252( 20 | .7874 20 192 | 112 | 30 62 1.00 | DIN 6535 HB 17931500A | 18022 8.0 -3150 8 63 19.0
17937500A | 18048 3/8 3750 3/8 2 112
Inch Sizes Available upon request. 17937510A | 18049 3/8 3750 3/8 2-1/2 7/8
17937520A | 18064 3/8 .3750 3/8 4 9/16 Technical information
Technical information on page 240. 17939300A | 18023 10.0 .3937 10 72 22.0 on page 240.
17947200A | 18024 12.0 4724 12 83 26.0
17950000A | 18054 1/2 5000 12 2-1/2 5/8
17950010A | 18055 12 5000 12 3 1-1/4
17950020A | 18065 172 5000 12 5 5/8
17962510A | 18058 5/8 6250 5/8 3-1/2 1-1/4
17962520A | 18066 5/8 6250 5/8 6 3/4
17962900A | 18059 16.0 6299 16 92 32.0
17975010A | 18060 3/4 .7500 3/4 4 1-1/2
17975020A | 18067 3/4 7500 3/4 6 1
17910010A | 18062 1 1.0000 1 4 1-1/2
Japte of 17910020A | 18068 1 1.0000 1 6 1-1/4 Table of
ontents Contents
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TUffC“t® High Performance End Mills
4 NEvW < @
. 3 3g° | [ e | —
TuffCut® XR @ DDI:I —

ALtima®

TuffCut® XR 357/38° % S | Series178 || 2°
. Z4 @ |:| ALtima® erles
Series 179L 0 |] U Lt [ |

Designed for EXTREME Productivity. Gain 20% or more in productivity over four flute
styles. Smooth cutting action to eliminate vibration.

D3j R
i ) " e 4
L2

* LZ
— ‘ L3 | L1
'o: ' o Flut c 2
. ute orner
~ ALtima® Diameter Shank OAL Length Radius -~
A : ) Flute Neck -
92 . Diameter Shank | Neck Dia. | OAL D1 D2 L1 L2 R 9
qh, ALtima® Length | Length Tool No. | EDP | Fraction | mm | Decimal | Inch | mm |Inch| mm [Inch | mm [ Inch | mm Inch E
n D1 h10 D2 h6 D3 L1 L2 L3 17811800A | 17959 3 1181 6 57 8 o1 Toteranes (7))
Tool No. EDP mm Decimal mm mm mm mm mm 17811810A [ 17998 3 .1181 3 75 25 o | 2000002
179L1181N5A 18290 3 2362 6 29 75 45 17 17812500A [ 17800 1/8 .1250 1/8 1-1/2 1/8 o | 00000
z 179L1575N5A | 18292 4 1575 6 3.9 75 6.0 22 17812510A | 17801 | 1/8 1250 1/8 1-1/2 3/8 m
LR = 5 s : i e = p” 17815600A | 17802] 5/32 1562 3/16 2 3/16 Metric (mm)
>< 17815610A | 17803| 5/32 1562 3/16 2 7/16 - Y ><
179L2362N5A 18296 6 2362 6 5.8 101 9.0 32 7815700A 17961 i Eve 5 = 11
E 179L3937N5A 18302 10 .3937 10 9.6 127 15.0 52 17818700A | 17804| 3/16 1875 3/16 2 3/16 >3.00-600 | +.000/-048 E
179L4724N5A 18304 12 4724 12 11.4 152 18.0 62 17818710A [ 17805 3/16 .1875 3/16 2 7/16 aci00a1 0O IC000 058
ﬁd_ 179L6299N5A 18306 16 6299 16 15.2 152 24.0 82 17819600A | 17963 5 .1968 6 57 13 >10.00-18.00 | +.000/-070 &‘é
. . 17819610A | 18026 5 .1968 5 75 25 >18.00-25.00 | +.000/-.084
= Inch Sizes Available upon request. 17821800A | 17806 | 7/32 2187 1/ 2 174 =
s . 17821810A [17807 | 7/32 2187 1/4 2-1/2 7/16
H Technical information on page 240. 7823600A 17968 5 363 5 = 3 H
17823601A [ 17966 6 2362 6 57 13 0.500
17823610A | 18027 6 2362 6 75 25
17825000A | 17808 114 2500 1/4 2 3/8
Metric (mm) 17825002A | 17829 1/4 2500 1/4 2 3/8 0.015
D1 Tolerance h10 17825004A | 17830 1/4 2500 1/4 2 3/8 0.030
3.00 +.000/-.040 17825010A [ 17809 1/4 2500 1/4 2-1/2 5/8
>3.00-6.00 +.000-.048 17825012A | 17831 1/4 2500 1/4 2-1/2 5/8 0.015
17825014A [ 17832 1/4 2500 1/4 2-1/2 5/8 0.030
>6:00-10.00 | +0007.058 17828100A |17810|  9/32 2812 | 5/16 2172 5/8
>10.00-16.00 |  +.000/-.070 17828102A [17835] 9/32 2812 5/16 2-1/2 5/8 0.015
17828104A [17836] 9/32 2812 5/16 2-1/2 5/8 0.030
17831200A | 17811 5/16 3125 5/16 2 7/16
17831202A | 17837 5/16 3125 5/16 2 7/16 0.015
17831204A [ 17838 5/16 3125 5/16 2 7/16 0.030
17831210A | 17812] 5/16 3125 5/16 2-1/2 13/16
17831212A | 17839 5/16 3125 5/16 2-1/2 13/16 0.015
17831214A |17840| 5/16 3125 5/16 2-1/2 13/16 0.030
17831500A | 17968 8 3150 8 63 19
) 17831501A | 17969 8 3150 8 63 19 0.500
De:;lrsllged 17831510A | 18028 8 13150 8 75 30 Technical information
17834300A | 17813 11/32 13438 3/8 2-1/2 13/16
Manufactured 17834302A | 17843 | 11/32 3438 3/8 2112 13/16 0015 on page 242,
in the USA 17834304A | 17844 11/32 .3438 3/8 2-1/2 13/16 0.030
17837500A [ 17814  3/8 .3750 3/8 2 12
17837502A | 17845  3/8 3750 3/8 2 112 0.015
17837504A [ 17846 3/8 .3750 3/8 2 12 0.030
17837510A [ 17815  3/8 .3750 3/8 2-1/2 7/8
Table of 17837512A [ 17847 38 .3750 3/8 2-1/2 7/8 0.015 Table of
Contents 17837514A | 17848  3/8 .3750 3/8 2-1/2 7/8 0.030 Contents
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uff‘ ut High Performance End Mills
Series 178 Continued
Series 178 Continued
@ < eries ontinue @

38°
Z5 @ n|:| T T %
D2 D1
o | ’ '—| = —t
1 ®
e ' L ALtima® Diameter Shank OAL L?:;h g:;?:sr
- D1 D2 L1 L2 R
. Flute Corner Tool No. EDP | Fraction | mm | Decimal Inch mm |Inch| mm | Inch | mm | Inch | mm
ALtima® Diameter Shank OAL | |ength | Radius 17862910A | 18031 16 | 6299 16 150 75
D1 D2 L1 L2 R 17870800A | 17983 18 | .7087 18 92 32
Tool No. EDP | Fraction | mm | Decimal Inch mm |Inch| mm | Inch | mm | Inch | mm 17870803A | 17984 18 .7087 18 92 32 1.000
0 17839300A | 17971 10 .3937 10 72 22 17875000A | 17825 3/4 .7500 3/4 3 1 ©
N~ 17839301A | 17972 10 | .3937 10 72 22 0.500 17875002A | 18011 3/4 .7500 3/4 3 1 0.015 N~
= 17839310A | 18029 10 | .3937 10 100 45 17875004A | 17887 3/4 7500 3/4 3 1 0.030 N
8 17840600A [ 17816 13/32 4062 7/16 2-3/4 7/8 17875005A | 17888 3/4 .7500 3/4 3 1 0.045 3
E 17840602A | 17853 13/32 4062 7/16 2-3/4 718 0.015 17875010A | 17826 3/4 .7500 3/4 4 1-1/2 E
(1) 17840604A | 17854 13/32 4062 7/16 2-3/4 718 0.030 17875012A | 18012 3/4 .7500 3/4 4 1-1/2 0.015 N
17843700A [ 17817 7/16 4375 7/16 2-1/2 9/16 17875014A | 17889 3/4 .7500 3/4 4 1-1/2 0.030
17843702A [17855|  7/16 4375 7/16 2-1/2 9/16 0.015 17875015A | 17890 3/4 .7500 3/4 4 1-1/2 0.045
17843704A [ 17856 7/16 4375 7/16 2-1/2 9/16 0.030 17875016A | 17919 3/4 .7500 3/4 4 1-1/2 0.060
m 17843710A [17818] 7/16 4375 7/16 2-3/4 1 17875017A | 17920 3/4 .7500 3/4 4 1-1/2 0.090 z
x 17843712A | 17857 7/16 4375 7/16 2-3/4 1 0.015 17875018A | 17921 3/4 .7500 3/4 4 1-1/2 0.125 x
17843714A (17858 7/16 4375 7/16 2-3/4 1 0.030 17878700A | 17986 20 | .7874 20 104 38
© 17846800A | 17819 15/32| 4688 1/2 3 1 17878703A | 17987 20 | .7874 20 104 38 1.000 ®
E 17846802A | 17863 15/32| .4688 1/2 3 1 0.015 17878710A | 18032 20 | .7874 20 150 75 E
17846804A | 17864 15/32| .4688 1/2 3 1 0.030 17898400A | 17988 25 .9843 25 104 38
( 17847200A | 17974 12 4724 12 83 26 17898403A | 17989 25 .9843 25 104 38 1.000 (
H\é 17847202A | 17975 12 | 4724 12 83 26 0.750 17810000A | 17827 1 1.0000 1 4 1
17847210A | 18030 12 | 4724 12 150 75 17810010A | 17828 1 1.0000 1 4 1-1/2
: 17850000A | 17820 1/2 .5000 1/2 2-1/2 5/8 17810012A | 18015 1 1.0000 1 4 1-1/2 0.015 :
H 17850002A | 17865 1/2 .5000 1/2 2-1/2 5/8 0.015 17810014A | 17895 1 1.0000 1 4 1-1/2 0.030 H
17850004A | 17866 1/2 .5000 1/2 2-1/2 5/8 0.030 17810015A | 17896 1 1.0000 1 4 1-1/2 0.045
17850010A | 17821 1/2 .5000 112 3 1 17810016A | 17922 1 1.0000 1 4 1-1/2 0.060
17850012A | 17867 1/2 5000 12 3 1 0.015 17810017A | 17923 1 1.0000 1 4 1-1/2 0.090
17850014A | 17868 1/2 .5000 1/2 3 1 0.030 17810018A | 17924 1 1.0000 1 4 1-1/2 0.125
17850015A | 17869 1/2 .5000 1/2 3 1 0.045
17850016A | 17913 1/2 .5000 12 3 1 0.060 Technical information on page 242.
17850017A | 17914 1/2 .5000 1/2 3 1 0.090
17850018A | 17915 1/2 .5000 1/2 3 1 0.125
17855100A | 17977 14 | 5512 14 83 26
17855102A | 17978 14 | 5512 14 83 26 0.750
17856200A | 17822 9/16 .5625 9/16 3-1/2 1-1/8 Go Green
17856202A 17875 9/16 5625 9/16 3-1/2 1-1/8 0.015 with
17856204A | 17876 9/16 .5625 9/16 3-1/2 1-1/8 0.030
17862500A | 17823 5/8 6250 5/8 3 3/4 RED
17862502A | 18006 5/8 .6250 5/8 3 3/4 0.015
17862504A | 17877 5/8 6250 5/8 3 3/4 0.030
17862505A | 17878 5/8 6250 5/8 3 3/4 0.045
17862510A | 17824 5/8 6250 5/8 3-1/2 1-1/4
17862512A | 18007 5/8 6250 5/8 3-1/2 1-1/4 0.015
17862514A | 17879 5/8 6250 5/8 3-1/2 1-1/4 0.030
17862515A | 17880 5/8 .6250 5/8 3-1/2 1-1/4 0.045
17862516A | 17916 5/8 6250 5/8 3-1/2 1-1/4 0.060
17862517A [ 17917 5/8 .6250 5/8 3-1/2 1-1/4 0.090
17862518A | 17918 5/8 6250 5/8 3-1/2 1-1/4 0.125 Extend the Life of Your Cutting Tools with
17862900A | 17981 16 | 6299 il 52 52 M.A.Ford®s Reconditioning Service
17862903A | 17982 16 .6299 16 92 32 1.000
bl of Technical information on page 242. ble of
Contents Contents
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uffCut® High Performance End Mills

Series 178N TuffCut® XR7 77 |:| 38° - ’
ima |
38° |[mm mm Series 180 |:|[| Blaze
Z5 @ |] I] . . " )
O 40% increase in productivity over a 5 flute tool. L2 —‘
[— ’ D> D
ALtima® | [ / i i
N | Non-Center
I L1 | R Cutting
* Designed specifically for Titanium, Inconel and
similar materials.
% * ALtima® Blaze coating for increased performance. 8
N~
-~ . Flute | Neck | Corner -~
(7)) ALtima® Diameter Shank | OAL Length|Length | Radius i Flute | Corner Inch N
o ALtima® Diameter |Shank| OAL || o o 9
= D1 D2 L1 L2 L3 R Blaze g D1 Tolerance =
3 Tool No. EDP | Fraction | Decimal | Inch Inch Inch Inch Inch D1 D2 L1 L2 R 1/2-1.0 | +.000/-.0011 (%)
17825022NA (17833 1/4 .2500 1/4 4 3/4 2-1/8 0.015 Tool No. EDP |Inch|Decimal| Inch | Inch | Inch Inch
17825024NA|17834|  1/4 .2500 1/4 4 3/4 | 2-1/8 | 0.030 180500008 | 18512 12 | 5000 | 172 3 5/8
17831222NA[17841| 5/16 3125 5/16 4 1 2-1/8 | 0.015 180500028 | 18515 172 | 5000 | 172 3 5/8 015
m 17831224NA|17842| 5/16 3125 5/16 4 1 2-1/8 | 0.030 18050004B [ 18517 | 1/2 | 5000 | 1/2 3 5/8 .030 “
17837522NA|17849 3/8 .3750 3/8 4 1 2-1/8 0.015 18050006B | 18519 | 1/2 | .5000 1/2 3 5/8 .060 x
>< 17837524NA[17850(  3/8 .3750 3/8 4 1 2-1/8 | 0.030 180500078 | 18521 | 1/2 | 5000 | 1/2 3 5/8 .090
® 17837532NA[17851|  3/8 .3750 3/8 6 1-1/4 | 3-3/8 | 0.015 18050008B | 18523 | 1/2 | .5000 | 1/2 3 5/8 125 @‘l—'
N 17837534NA|17852 3/8 .3750 3/8 6 1-1/4 | 3-3/8 0.030 18050010B | 18514 | 1/2 | .5000 1/2 3 1-1/4
: 17843722NA|17859|  7/16 4375 7/16 4 1-1/4 | 2-1/8 | 0.015 18050012B [ 18516 | 1/2 | .5000 | 1/2 3 | 114 | 015 :
( 17843724NA|17860| 7/16 4375 7/16 4 1-1/4 | 2-1/8 | 0.030 180500148 | 18518 | 12 | 5000 | 1/2 3 | 1-1/4 | 030 ()
17843732NA (17861 7/16 4375 7/16 6 1-1/2 | 3-3/8 0.015 18050016B | 18520 | 1/2 | .5000 1/2 3 1-1/4 .060 h
17843734NA|17862| 7/16 4375 7/16 6 1-1/2 | 3-3/8 | 0.030 18050017B [ 18522 | 1/2 | 5000 | 1/2 3 | 1-1/4 | .090 ek
: 17850022NA (17925 172 .5000 1/2 4 1-1/4 | 2-1/8 | 0.015 18050018B | 18524 | 1/2 | .5000 | 1/2 3 [ 114 | 125 :
H 17850024NA|17870  1/2 .5000 1/2 4 1-1/4 | 2-1/8 | 0.030 180625008 [18532| 5/8 | 6250 | 5/8 [3-1/2]| 3/4 H
17850032NA|17871 12 .5000 12 5 1-3/8 | 3-1/8 | 0.015 18062502B | 18535 | 5/8 | .6250 5/8 |3-1/2| 3/4 .015 ALtima® Blaze
17850034NA[17872  1/2 .5000 1/2 5 1-3/8 | 3-1/8 | 0.030 180625048 | 18537 | 5/8 | 6250 | 5/8 [3-1/2]| 3/4 .030 features high temper-
17850042NA 17873  1/2 .5000 1/2 6 1-1/2 | 4-1/8 | 0.015 180625068 | 18539 | 5/8 | 6250 | 5/8 |3-1/2| 3/4 .060 s v
17850044NA|17874 12 .5000 12 6 1-1/2 | 4-1/8 0.030 18062507B | 18541 | 5/8 | .6250 5/8 |3-1/2| 3/4 .090 T —
17862522NA[18008|  5/8 16250 5/8 4 1-1/2 | 2-1/8 | 0.015 180625088 | 18543 | 5/8 | 6250 | 5/8 [3-1/2| 3/4 125 ;
17862524NA[17881]  5/8 6250 | 5/8 | 4 | 112 | 2-1/8 | 0.030 180625108 | 18534 | 5/8 | 6250 | 5/8 |3-1/2] 1-1/a that provides extreme
17862525NA[17882]  5/8 6250 5/8 4 1-1/2 | 2-1/8 | 0.045 18062512B | 18536 | 5/8 | .6250 | 5/8 |3-1/2| 1-1/4 | .015 wear resistance
17862532NA[18009 5/8 6250 5/8 5 1-3/4 | 3-1/8 | 0.015 180625148 | 18538 | 5/8 | .6250 5/8 |3-1/2| 1-1/4 | .030 under all machining
17862534NA|17883|  5/8 .6250 5/8 5 1-3/4 | 3-1/8 | 0.030 180625168 | 18540 | 5/8 | .6250 | 5/8 |3-1/2| 1-1/4 | .060 conditions.
17862535NA[17884|  5/8 6250 5/8 5 1-3/4 | 3-1/8 | 0.045 180625178 | 18542 5/8 | 6250 | 5/8 |3-1/2| 1-1/4 | .090
17862542NA[18010 5/8 .6250 5/8 6 2 4 0.015 18062518B | 18544 | 5/8 | .6250 5/8 |3-1/2| 1-1/4 125 . .
17862544NA[17885|  5/8 6250 5/8 6 2 4 0.030 180750008 | 18570 | 3/4 | 7500 | 3/4 | 4 1 Coating Properties
17862545NA[17886]  5/8 6250 | 508 6 2 4 [ 0.045 1807500128 [ 18585 | 3/4 | .7500 | 3/4 | 4 1 250 ALfima® Blaze
17875022NA[18013|  3/4 7500 3/4 5 1-7/8 3 0.015 180750028 | 18573 | 3/4 | .7500 | 3/4 4 1 015 Nioro Hardness
17875024NA (17891 3/4 .7500 3/4 5 1-7/8 3 0.030 18075004B | 18575| 3/4 | .7500 3/4 4 1 .030 (HV) 3200
17875025NA (17892 3/4 .7500 3/4 5 1-7/8 3 0.045 18075006B | 18577 | 3/4 | .7500 3/4 4 1 .060 i A
17875032NA[18014|  3/4 7500 | 3/4 6 | 214 | 4 | 0015 180750078 | 18579 | 3/4 | 7500 | 3/4 | 4 1 1090 Max. Working 1100°C
17875034NA[17893]  3/4 7500 | 3/4 6 | 2-1/4 | 4 0.030 180750088 | 18581 | 3/4 | .7500 | 3/4 | 4 1 125 Temperature 2012°F
17875035NA |17894 3/4 .7500 3/4 6 2-1/4 4 0.045 18075009B | 18583 | 3/4 | .7500 3/4 4 1 .190 Friction 0.35
17810022NA 18016 1 1.0000 1 5 2-1/4 3 0.015 18075010B | 18572 | 3/4 | .7500 3/4 4 1-1/2 Coefficient ’
17810024NA [17897 1 1.0000 1 5 2-1/4 3 0.030 180750128 [18574 | 3/4 | .7500 | 3/4 4 | 112 | .015
17810025NA 17898 1 1.0000 1 5 2-1/4 3 0.045 18075014B [ 18576 | 3/4 | .7500 | 3/4 4 | 112 | .030
17810032NA[18017 1 1.0000 1 6 3 4 0.015 18075016B | 18578 | 3/4 | .7500 | 3/4 4 | 112 | .060
17810034NA|17899 1 1.0000 1 6 3 4 0.030 18075017B | 18580 | 3/4 | .7500 | 3/4 4 | 112 | .090
17810035NA 17900 1 1.0000 1 6 3 4 0.045 18075018B [ 18582 | 3/4 | .7500 3/4 4 1-1/2 125
Technical information on page 249 18075019B | 18584 | 3/4 | .7500 3/4 4 1-1/2 .190
Technical information on page 244.
Table of Table of
Contents Contents
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uffCut® High Performance End Mills

Series 180 Continued

® 38°
— e - TuffCut® XR7 | 57 |l 1 wome |1 |3 V
Series 180N 0 Blaze N
Z7 0 |:| . T
D,2 D1 40% increase in productivity over a 5 flute tool.
[— .
| Non-Center L2 —‘
ALtima® | L1 R Cutting
Blaze ! T T
D2 D1 %
¥ I
L3 ‘ Non-Center
. - . . Cuttin
o * Designed specifically for Titanium, Inconel and | L1 , R 9 %
2 similar materials. e
» ALtima® Diameter |Shank| OAL LF'”teh g°;’_‘e' + ALtima® Blaze coating for increased performance. "
2 Blaze engt acius 2
5 D1 D2 | L1 L2 R 5
(77) Tool No. EDP [Inch|Decimal| Inch | Inch | Inch Inch Diameter Shank OAL Flute Neck Corner Inch (7))
180750112B [ 18586 | 3/4 | 7500 | 3/4 | 4 | 1-1/2 | 250 ALtima® amete a Length | Length | Radius D1 | Tolerance
18010000B | 18597 | 1 1.0000 1 4 1 Blaze 1/2-1.0 | +.000/-.0011
1801000128 | 18611 | 1 | 1.0000 | 1 4 1| 250 D1 D2 L1 L2 L3 R
N 18010002B | 18599 | 1 1.0000 1 4 1 .015 Tool No EDP |Inch| mm [Decimal|Inch| mm |Inch|mm| Inch [mm| Inch [mm|Inch |mm - N
o
z 180100048 | 18601 1 | 1.0000 | 1 4 1 030 18047203NB | 18500 12.0| 4724 12.0 120 30 60 1.0 e (mm) z
180100068 | 18603 | 1 | 1.0000 | 1 4 1 060 18047205NB | 18502 12.0| 4724 12.0 120 30 60 2.0 o1 Tolerance
>< 180100078 [18615| 1 [1.0000 | 1 4 1 .090 18047207NB | 18504 12.0| 4724 12.0 120 30 60 3.0 12002000 | +000n028 ><
o 180100088 | 18607 | 1 [ 1.0000 | 1 4 1 125 18047209NB [ 18506 12.0] 4724 12.0 120 30 60 4.0 o
N 180100098 | 18609 | 1 | 1.0000 | 1 4 1 190 18050024NB | 18526 | 1/2 5000 | 1/2 4 1-1/4 2-1/8 .030 Y
: 180100108 [ 18598 1 [ 1.0000 | 1 4 | 1112 18062524NB | 18546 | 5/8 6250 | 5/8 4 1-1/4 2-1/8 .030 -
180100112B [ 18612 1 | 1.0000 | 1 4 | 112 | 250 18062903NB | 18548 16.0] .6299 16.0 150 40 80 1.0
( 18010012B [ 18613 | 1 [ 1.0000 [ 1 4 [ 112 ] 015 18062905NB | 18550 16.0 | .6299 16.0 150 40 80 2.0 (.)
18010014B | 18602| 1 | 1.0000 | 1 4 | 112 | 030 18062907NB [ 18552 16.0] .6299 16.0 150 40 80 3.0 t
= 18010016B | 18604 | 1 [ 1.0000 | 1 4 | 112 | .060 18062909NB | 18554 16.0| .6299 16.0 150 40 80 4.0 :
H 180100178 [ 18606 | 1 [ 1.0000 | 1 4 ] 112 ] .090 18075024NB | 18588 | 3/4 7500 | 3/4 5 1-7/8 3 .030 l_'
180100188 | 18608 | 1 | 1.0000 | 1 4 | 112 | 125 18078713NB | 18590 20.0| .7874 20.0 150 50 100 1.0
18010019B [18616| 1 | 1.0000 | 1 4 | 112 | 190 18078715NB | 18592 20.0 | .7874 20.0 150 50 100 2.0
L ] 18078717NB | 18594 20.0] .7874 20.0 150 50 100 3.0
Technical information on page 244. 18078719NB | 18596 20.0| .7874 20.0 150 50 100 4.0
180100205NB| 18614 | 1 1.0000 | 1 6 3 4 045
C l l] [' g Technical information on page 244.
ISO 9001:2000 Certified
® An ESOP Company
M.A. Ford
Table of Table of
Contents Contents
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The geometry of M.A. Ford® 135 Series solid carbide R
end mill allows it to be run at extremely high chip — rF i
loads surpassing the current market leaders. D2 D1 QP
J A
L2 —|_f Diameter Shank OAL Flute Corner
L1 | Uncoated Length Radius
D1 D2 L1 L2 R
Tool No. | EDP | Inch | mm | Decimal | Inch mm Inch | mm | Inch [ mm | Inch | mm
3 * Extremely high chip loads - .040"/1mm per tooth and above. 13575001 |13531| 3/4 7500 | 3/4 5 1 0.030 g
o * Performs equally well across a broad range of operatin 13575002 1135321 374 7900 | 3 6 ! 0.030 o
@ e qually 9 P 9 13578740 | 13545 200| .7874 200 102 22.0 075 4
= speeds. 13578741 13546 20.0| .7874 20.0 127 22.0 0.75 =
‘2 oZirconium Coating also availab|e_ 13578742 (13547 20.0 7874 20.0 152 22.0 0.75 ‘};
13598430 13555 25.0| .9843 25.0 102 25.0 0.75
; Flute Corner Inch 13598431 [13556 25.0| .9843 25.0 127 25.0 0.75
Uncoated Diameter Shank OAL | Length | Radius YR ES— 13598432 [13557 250| 9843 25.0 152 25.0 0.75 -
| D1 D2 L1 L2 R o [ roovoo 13510000 [13540] 1 1.0000 | 1 4 1-1/4 0.045
Tool No. | EDP | Inch [ mm | Decimal | Inch mm Inch [ mm | Inch { mm | Inch | mm 13510001 |13541| 1 1.0000 1 5 1-1/4 0.045 <
< 13511810 [13523 3.0 | 1181 3.0 38 35 020] L1t [*0007003 13510002 [13542] 1 1.0000 | 1 6 11/4 0.045
® 13515750 |13533 40| .1575 4.0 51 438 0.20 . L . ®
N 13518750 |13500] 3/16 1875 | 3/16 2 174 0.008 Metrc (mm) Technical information on page 224. )
— 13518751 |13513| 3/16 1875 | 3/16 3 1/4 0.008 o Tolerance M0 —
( 13519680 |13502 50| .1968 5.0 51 6.0 0.25 3.00 +.000/-.040 ()
13523620 | 13504 6.0 | .2362 6.0 64 7.0 0.30 >3.00-6.00 | +.000/-.048 Nl
13525000 (13506 1/4 .2500 1/4 2-1/2 5/16 0.011 >6.00-10.00 +.000/-.058 h
: 13525001 |13514| 1/4 .2500 1/4 3-1/2 5/16 0.011 >10.00-18.00 +.000/-.070 :
H 13531500 13508 8.0 | .3150 8.0 64 9.5 0.35 SeEen || SeTmREd I_'
13537500 [13510| 3/8 3750 | 3/8 2-1/2 112 0.015
13537501 [13511] 3/8 3750 | 3/8 3 1/2 0.015
13537502 [13512| 3/8 3750 | 3/8 4 1/2 0.015
13539370 [13515 10.0[ .3937 10.0 70 12.0 0.50
1353937113516 10.0] .3937 10.0 76 12.0 0.50
13539372 [13517 10.0| .3937 10.0 89 12.0 0.50
13547240 | 13525 120 4724 12.0 76 14.0 0.50
13547241 [13526 12.0| 4724 12.0 102 14.0 0.50
13547242 [13527 12.0| 4724 12.0 127 14.0 0.50 L
13550000 |13520] 1/2 5000 | 1/2 3 5/8 0.020 1,&\
13550001 |13521] 1/2 5000 | 1/2 4 5/8 0.020 e et A
13550002 [13522] 1/2 5000 | 1/2 5 5/8 0.020 - - £
13555120 | 13552 14.0| 5512 14.0 89 16.0 0.50 - ’
13555121 [ 13554 14.0| 5512 14.0 102 16.0 0.50 fo Tmy l d tﬂ
13555122 [13573 14.0| 5512 14.0 127 16.0 0.50 on r s n us es
13562500 |13538| 5/8 6250 | 5/8 3-1/2 3/4 0.025 —H-nlﬂ
13562501 [13539] 5/8 6250 | 5/8 4-5/8 3/4 0.025 T
13562502 |13543| 5/8 6250 | 5/8 5-1/4 3/4 0.025 "i
13562990 | 13535 16.0| .6299 16.0 89 18.0 0.75 .
13562991 | 13536 16.0] .6299 16.0 17 18.0 0.75 .
13562992 [13537 16.0] .6299 16.0 133 18.0 0.75 ' r ':
13570870 [ 13563 18.0] .7087 18.0 102 20.0 0.75 =
13570871 [ 13568 18.0] .7087 18.0 127 20.0 0.75
13570872 [13574 18.0[ .7087 18.0 152 20.0 0.75
13575000 | 13530| 3/4 7500 | 3/4 4 1 0.030
Technical information on page 224.
Table of Table of
Contents Contents
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L3
The geometry of M.A. Ford® 135 Series solid carbide end mill allows it to be run at L
extremely high chip loads surpassing the current market leaders. Diameter Shank OAL Flute Neck Corner
Necked Length Length Radius
. Flute Neck Corner Inch D1 D2 L1 L2 L3 R
Necked Diameter Shank OAL Length Length Radius D1 Tolerance Tool No. EDP [ Inch | mm | Decimal | Inch mm Inch | mm [ Inch | mm |Inch | mm | Inch | mm
D1 D2 T T T R PP B— 13531507N5 | 96659 8.0 | 3150 8.0 75 9.5 42 3.00
Tool No. EDP [Inch | mm | Decimal |Inch| mm |Inch [mm |Inch | mm |Inch |mm | Inch | mm >1/4-1 | +.000/-.003 13537500N |13560| 3/8 3750 3/8 2172 12 718 0.015
- e e RN 30 78 35 Y 13537501N_|13561| 3/8 3750 | 38 3 172 1-3/8 0.015 =
Z 13511800N5 (96623 30 1181 30 v 35 16 T 13537502N_| 13562 3/8 3750 | 38 4 172 2-3/8 0.015 Z
® 13511801N3 | 96621 3.0 | 1181 3.0 38 35 11 0.50 FVRE E— 1558 00HI96560 OO0 57 10.0 76 12.0 34 0
" 13511801N5 | 96624 30 | 1181 3.0 38 35 16 0.50 o 13539301N3 | 96661 10.0 | 3937 10.0 76 12.0 34 0.50 *
3 R [ R 50 55 35 r 700 —_— 13539301N5 | 96666 10.0| 3937 10.0 89 12.0 52 0.50 o
= 13511803N5 (96625 30 1 1181 30 8 3.5 16 1.00] o 13539303N3 | 96662 10.0| 3937 10.0 76 12.0 34 1.00 5
0 13511810N_[ 13524 3.0 | 1181 3.0 38 35 11 020] LESS e s Ll UOIE o551 10.0 89 12.0 52 1.00 n
13515700N3 196626 20 | 1575 20 = 48 14 00-10.00 | +.000- 13539304N3 | 96663 10.0| 3937 10.0 76 12.0 34 1.50
NG [ RS 710 =i 18 2 >10.00-18.00 | +000/-070 13539304N5 | 96668 10.0| .3937 10.0 89 12.0 52 1.50
13515701N3 (96627 20 1575 20 = 28 12 050 | >18.00-25.00 | +000-084 13539305N3 | 96664 10.0] .3937 10.0 76 12.0 34 2.00
N B e ARG 70 = 48 2 0.50 13539305N5 | 96669 100 3937 10.0 89 12.0 52 2.00 —
< 135157033 | 96628 20 1575 240 51 48 14 1.00 13539307N3 | 96665 10.0 ] .3937 10.0 76 12.0 34 3.00 <
) el AR 0 = 78 % 100 13539307N5 | 96670 10.0 | 3937 10.0 89 12.0 52 3.00 .
A 13515750N 113534 20 | 1575 40 51 48 2 0.20 13539370N_|13565 100 3937 10.0 70 12.0 28 0.50 -
- 13518750N_[13501 3/16 1875 | 3/16 2 1/4 9/16 0.008 (el [ SlE MO 00 I 20 = 0.50 —
13518751N_|13518] 3/16 1875 | 3/16 3 1/4 1-9/16] __ |0.008 13539372N_| 13567 100] 3937 10.0 89 12.0 47 0-50
&‘é 13519600N3 [ 96632 5.0 | 1968 6.0 64 6.0 17 13547200N3 196671 120| 4724 12.0 76 14.0 38 (J
135196005 196635 co | 198 6.0 ol 6.0 27 135472011N3[ 96721 120 | 4724 12.0 76 14.0 38 5.00 t
= [Tasmoc0ins oceas SRS 0 7 5.0 = oG 135472011N5[96723 120 4724 12.0 110 14.0 62 5.00 =
= [rosisainsooose so 1 1968 5.0 ” 6.0 27 0.50 13547201N3 | 96672 120 | 4724 12.0 76 14.0 38 0.50 =
o S0 1o 50 o 6.0 17 1.00 13547201N5 |96678 120 4724 12.0 110 14.0 62 0.50
13519603N5 | 96637 s0 1 1968 5.0 - 6.0 77 1.00 13547203N3 [96673 120 4724 12.0 76 14.0 38 1.00
e e = T = = 50 3 025 13547203N5 [96679 120 | 4724 12.0 110 14.0 62 1.00
13523600N3 96638 o0 | 2362 8.0 Bd 70 20 13547204N3 [96674 120 4724 12.0 76 14.0 38 1.50
G e 55 | o 50 = = 5 13547204N5 [ 96680 120 | 4724 12.0 110 14.0 62 1,50
13523601N3 196639 60 | 2362 6.0 ol 70 20 0.50 13547205N3 [96675 12.0 | 4724 12.0 76 14.0 38 2.00
e e o 1 o 50 Hi =5 % o150 13547205N5 [ 96681 120 4724 12.0 110 14.0 62 2.00
135236033 196640 o0 | 2362 6.0 ol =0 20 700 13547207N3 [96676 12.0 | 4724 12.0 76 14.0 38 3.00
e D T SRR ) 7 = 2 1.00 13547207N5 [96682 120 4724 12.0 110 14.0 62 3.00
13523604N3 | 96641 60 1 2362 5.0 ” =0 20 1.50 13547209N3 [96677 12.0 | 4724 12.0 76 14.0 38 4.00
e i R 50 o =0 2 150 13547209N5 [96683 120 4724 12.0 110 15.0 62 4.00
135236053 | 96642 60 1 2362 5.0 64 70 20 2.00 13547240N_|13575 12.0 | 4724 12.0 76 14.0 28 0.50
13523605N5 | 96647 6.0 | 2362 6.0 64 7.0 32 2.00 13547241N_|13576 120] 4724 12.0 102 14.0 o4 0.50
13523620N 113505 60 1 2362 8.0 o4 70 2% 0.30 13547242N_[13577 120 4724 12.0 127 14.0 79 0.50
13525000N | 13507 | 1/4 2500 | 1/4 2112 5/16 34 0.011 555000 S7e e =000 2 2 i 58 LAY
13525001N_[13519] 1/4 2500 | 1/4 3172 5/16 1-3/4 0.011 13550001N_|13571] 1/2 5000 | 172 4 o/8 2-1/8 0.020
e o e 50 1 o0 o i e %5 G 13550002N_[13572] 1/2 5000 | 1/2 5 518 3-1/8 0.020
13531500N3 (96648 50 | 3150 8.0 od o5 %6 13555120N_| 13553 14.0 | 5512 14.0 89 16.0 42 0.50
e G e o1 o 0 == G ) 13555121N_|13558 14.0| 5512 14.0 102 16.0 55 0.50
13531501N3 196649 80 1 3150 8.0 o 95 2% 050 13555122N_| 13559 14.0 | 5512 14.0 127 16.0 80 0.50
e 01 o0 0 75 9.5 ) 0.50 13562500N_|13544] 5/8 6250 | 58 3112 34 1172 0.025
13531503N3 196650 50 1 3150 80 64 9.5 % 1.00 13562501N_|13548| 5/8 6250 | 5/8 4-5/8 34 2-172 0.025
e o 0 o o = o 5 G 13562502N [ 13549 5/8 6250 | 5/8 5-1/4 34 3172 0.025
135315043 | 96651 50 | 3150 80 o 0.5 % 150 13562900N3 96684 16.0| 6299 16.0 17 18.0 53
T [ 01 o 0 = oc T 150 13562901N3 | 96685 16.0 | 6299 16.0 17 18.0 53 0.50
13531505N3 (96652 50 | 3150 8.0 od 95 26 2.00 1356290 1N5 | 96691 16.0| 6299 16.0 127 18.0 85 0.50
e e S0 o 20 S 9.5 2 2.00 13562903N3 | 96686 16.0 | 6299 16.0 17 18.0 53 1.00
135315073 | 96653 50 | 3150 8.0 o 9.5 % 3.00 13562003N5 | 96692 16.0 | 6299 16.0 127 18.0 85 1.00
13562904N3 | 96687 16.0 | 6299 16.0 17 18.0 53 1,50
Tebleof - Technical information on page 224. Table of

Contents Contents
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140 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com * www.maford.com For product information, call your local distributor. 141



uffCut® High Performance End Mills
R
@ Series 135N Continued _DE QP Fé%atlela

—
D2
30° ’ - e
22 ||(D) I]ﬂl] e Y | g TuffCut® AL 37°
- N ' L Series 1358 || Z2 CD |:||:| @) - |
Diameter Shank OAL Flute Neck Corner The geometry of M.A. Ford® 135 Series solid carbide end mill
Necked Length Length Radius . . . .
= — = = = = allows it to be run at extremely high chip loads surpassing the
Tool No. EDP |Inch [ mm | Decimal | Inch mm Inch |mm | Inch [ mm | Inch | mm | Inch | mm current market leaders.
13562904N5 | 96693 16.0 | .6299 16.0 127 18.0 85 1.50 ) {
13562905N3 | 96688 16.0 | 6299 16.0 17 18.0 53 200] Technical 0 | o1 @@
> 13562905N5 | 96694 16.0 | .6299 16.0 127 18.0 85 2.00| information on \ Zi m
N 13562907N3 | 96689 16.0 | .6299 16.0 17 18.0 53 3.00| page 224. — 12— | T5)
i) 13562907N5 | 96695 16.0 | .6299 16.0 127 18.0 85 3.00 L1 o)
n 13562909N3 96690 16.0 | .6299 16.0 17 18.0 53 4.00 n
.“:’ 13562909N5 | 96696 16.0 | .6299 16.0 127 18.0 85 4.00 * Performs equally well across a broad range of operat- .g
o 13562990N 13585 16.0 | .6299 16.0 89 18.0 39 0.75 ing speeds. o
2] 13562991N [ 13586 16.0 | .6299 16.0 17 18.0 83 0.75 . . . . »
13562992N | 13587 16.0 | 6299 16.0 133 18.0 99 0.75 * Zirconium coating also available.
13570870N | 13564 18.0 | .7087 18.0 102 20.0 52 0.75
13570871N [13569 18.0 | .7087 18.0 127 20.0 77 0.75 ; Flute
— 13570872N [13578 18.0 [ .7087 18.0 152 20.0 102 0.75 Uncoated Pameter Shank | OAL Length men =
< 13575000N |13580| 3/4 7500 | 3/ 2 1 1758 0.030 D1 D2 [L1] L2 D1 | Tolerance <
o 13575001N |13581| 3/4 7500 | 3/4 5 1 2-7/8 0.030 Tool No. | EDP | Inch | Decimal | Inch |Inch| Inch 1/8-1/4 | +.000r-002 o
N 13575002N [13582| 3/4 7500 | 3/4 6 1 3-7/8 0.030 135B12500 [13440) 1/8 | .1250 18 [1-1/2[ 3/8 >1/4-1 | +000/-008 e
: 135787011N3] 96722 200 | .7874 20.0 127 22.0 65 5.00 135812501 [13442| 1/8 | .1250 1/8 2 12 :
( 135787011N5| 96724 20.0 7874 20.0 152 22.0 105 5.00 135B18750 |13444| 3/16 1875 3/16 2 3/8 (
5575703 [sesss] 00| 7o7a
IE e el T L ol el 2 ) T N T EX T T IE
13578704N3 [96699 200 | .7874 20.0 127 22.0 65 1.50 -
13578704N5 | 96705 20.0 | .7874 20.0 152 22.0 105 1.50 135B31251 |13454| 5/16 | .3125 | 5/16 [2-1/2| 13/16
13578705N3 |96700 200 [ .7874 20.0 127 22.0 65 2.00 135B37500 [13456| 3/8 | .3750 38 [2-1/2| 58
13578705N5 |96706 20.0 | .7874 20.0 152 22.0 105 2.00 135B37501 [13458| 3/8 | .3750 38 |2-1/2 1
13578707N3 |96701 20.0 [ .7874 20.0 127 22.0 65 3.00 135B43750 |13460| 7/16 | .4375 7/16 |2-3/4| 9/16
ToersrooNs [seroe] 00| 7o7a %00 o1 ool Tesl Teod 135840751 [10462] 7116 | 4375 | 7116 23]
13578709N5 |96708 20.0 | .7874 20.0 152 22.0 105 4.00 135850000 13464} 1/2 | 5000 172 3 S8
13578740N | 13594 200 | 7874 20.0 102 220 50 0.75 135850001 |13466] 1/2 | 5000 | 1/2 | 3 | 1-1/4
13578741N | 13595 20.0 | .7874 20.0 127 22.0 75 0.75 135850002 |13468| 1/2 | .5000 1/2 6 | 1-14
13578742N 13596 20.0 | .7874 20.0 152 22.0 100 0.75 135B62500 (13470| 5/8 | .6250 5/8 |3-1/2] 1-1/4
13598401N3 [96709 25.0 | .9843 25.0 127 25.0 80 0.50 135B62501 |13472| 5/8 | .6250 5/8 4 1-5/8
13598401N5 |96715 25.0 | .9843 25.0 180 25.0 130 0.50 135B75000 |13474| 3/4 | .7500 3/4 4 1
13598403N3 [96710 25.0 | .9843 25.0 127 25.0 80 1.00 135875001 |13476| 3/4 | 7500 34 2 1-5/8
Tosoaio [serti | Tas0  onts o7 TasoT Te T Trs0 135810000 10478 1 | 10000 | 1 [ 4 [ t-12
13598404N5 [96717 25.0 | .9843 25.0 180 25.0 130 1.50 1S Bi0001g (eSO i IR 0000 ! S | 2
13598405N3 [96712 25.0 | .9843 25.0 127 25.0 80 2.00 o )
13598405N5 96718 250 | 9843 250 180 250 130 2.00 Technical information on page 228.
13598407N3 [96713 25.0 | .9843 25.0 127 25.0 80 3.00
13598407N5 [96719 25.0 | .9843 25.0 180 25.0 130 3.00
13598409N3 [96714 25.0 | .9843 25.0 127 25.0 80 4.00
13598409N5 [96720 25.0 | .9843 25.0 180 25.0 130 4.00
13598430N |[13597 25.0 | .9843 25.0 102 25.0 36 0.75
13598431N [13598 25.0 | .9843 25.0 127 25.0 61 0.75
13598432N [13599 25.0 | .9843 25.0 152 25.0 86 0.75
13510000N [13590] 1 1.0000 | 1 4 1-1/4 1-5/8 0.045
13510001N [13591] 1 1.0000 | 1 5 1-1/4 2-5/8 0.045
Table of 13510002N [13592] 1 1.0000 | 1 6 1-1/4 3-5/8 0.045 Table of
Contents Contents
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High performance aluminum finisher out performs competitors.

Series 135BN || Z2

D

The geometry of M.A. Ford® 135 Series solid carbide end mill allows it to be run at
extremely high chip loads surpassing the current market leaders.

|] | [ TuffCut® AL
0 I] % — z Series 136 Z2

— 1 * Available with corner radius upon request. Call customer
D2 D @@ service for radius pricing.
L2— T
2 ———- - ] L1 L3 ‘ J_
g * Performs equally well across a broad range of operating speeds R 3 >? W > @ ©
& ororms Sty . 9 07 OPBEING Speecs: - N f LT &
 Zirconium coating also available. \ -~
(7] L1 (7))
2 2
|- .
() ()
n Diameter Shank OAL Flute Length n
Uncoated Inch
Diameter Shank OAL Flute Neck Inch D1 D2 L1 L2 D1 Tolerance
Uncoated Length Length b1 Tolerance Tool No. | EDP | Inch [mm [Decimall Inch |mm| Inch [mm| Inch |mm 1/8-1/4 +.000/-.002
e = D1 _ D2 L1 L2 L3 1/4 | +.000/-.002 13611810 | 13600 3.0 | .1181 6.0 52 8.0 Siro | o000 —
< ool No. [ EDP [Inch | mm | Decimal | Inch | mm [Inch [ mm | Inch | mm |Inch | mm > 1741 | +.000-.003 13612500 | 13641 1/8 1250 178 112 14 <
135B0787NS | 13252 20 | 0787 6.0 750 4.0 12.0 13612501 | 13642 | 1/8 1250 | 158 1172 172 Metric (mm)
®H 135B1181N3 [13236 3.0 1181 3.0 38.0 5.0 11.0 Metric (mm) 13612502 | 13643 1/8 1250 1/8 2-1/2 1 o1 Toleramee 10 ®H
: 135B1181N5 |13254 3.0 1181 6.0 75.0 5.0 17.0 D1 Tolerance h10 13612503 | 13671 1/8 .1250 1/8 1-1/2 3/8 a0 S GRTLE :
135B1575N3 |13238 4.0 1575 4.0 51.0 6.0 14.0 2.00-3.00 +.000/-.040 13612504 | 13672 1/8 .1250 1/8 2 3/4
( 135B1575N5 |13256 40 | 1575 6.0 75.0 6.0 22.0 >300-6.00 | +.000/-048 13615620 | 13673 | 5/32 1562 | 5/32 2 5/16 SReT | o (
135B1968N3 [13240 50 | 1968 50 64.0 7.0 17.0| [ >e00-1000 | +000-058 13615621 | 13674 | 5/32 1562 | 5/32 2 9/16 -
13615750 | 13602 40| 1575 6.0 55 11.0 >10.00-18. +.000/-,
= 135B1968NS | 13258 .0 | 1968 6.0 750 7.0 27.0 71000-16.00 | +.000n070 13618750 | 13644 | 3/16 1875 | 3/16 2 5/16 >18.00-20.00 | +.000/-.084 :
H 135B2362N3 |13242 6.0 | .2362 6.0 64.0 8.0 20.0 13618751 13646 | 3716 1875 | 316 oY 578 l—:
135B2362N5 |13260 6.0 | .2362 6.0 110.0 8.0 32.0 13618752 | 13647 | 3/16 1875 | 3/16 212 1
135B25001N [13482] 1/4 .2500 1/4 4 3/4 2-1/8 13618753 | 13675 3/16 1875 3/16 2 3/8
135B31251N |13484| 5/16 3125 | 5/16 4 13/16 2-1/8 13618754 | 13676 | 3/16 1875 | 3/16 2-1/2 3/4
135B3150N3 | 13244 8.0 | .3150 8.0 64.0 10.0 26.0 13619680 | 13605 5.0 | .1968 6.0 58 13.0
135B3150N5 [13262 8.0 | .3150 8.0 110.0 10.0 42.0 13623620 | 13610 60 | 2362 6.0 58 13.0
) O O B T g [ 1ol e | T [ e | T 702 ] T %
135B3937N3 |13246 10.0 | .3937 10.0 70.0 12.0 32.0 TSR =0 | ST o
135B3937N5 13264 10.0 | .3937 10.0 110.0 12.0 52.0 13625003 | 13678 | 1/4 2500 | 1/a 2 38
135B4724N3 |13248 12.0| .4724 12.0 76.0 16.0 38.0 13625004 | 13679 1/4 2500 1/4 2 1/2
135B4724N5 |13266 12.0| 4724 12.0 120.0 16.0 62.0 13625005 | 13680 | 1/4 2500 | 1/4 2-1/2 5/8
135B50001N |13488| 1/2 5000 | 1/2 4 1-1/4 2-1/8 13625006 | 13681 1/4 2500 | 1/4 2-1/2 1
135B62501N [13490| 5/8 6250 | 5/8 6 1-5/8 3-3/8 13625007 | 13682 | 1/4 2500 | 1/4 3 1-172
135B6299N3 [ 13250 16.0 | 6299 16.0 89.0 20.0 50.0 ggg?ggg gggf ;/’146 gfgg 51/’146 ‘2‘ 52
135B6299N5 |13268 16.0 | .6299 16.0 130.0 20.0 82.0 13631251 (13652 5716 ETEERIRETE T T
135B75001N |13492| 3/4 7500 | 3/4 6 1-5/8 3-3/8 13631252 | 13653 | 516 3125 | 516 31/ T3
135B10000N |13494| 1 1.0000 | 1 6 1-1/2 3-1/4 13631253 | 13684 | 5/16 3125 | 516 > 7716
L . 13631254 | 13685 | 5/16 3125 | 5/16 2-1/2 13/16
Technical information on page 228. 13631500 | 13615 8.0 | 3150 8.0 64 19.0
13637500 | 13645| 3/8 3750 | 3/8 2-1/2 3/4
13637501 | 13654 3/8 3750 | 3/8 3-1/4 1-1/2
13637502 | 13660 | 3/8 3750 | 3/8 4-1/4 2-1/2
13637503 | 13686 | 3/8 3750 | 3/8 2 1/2
13637504 | 13687 3/8 3750 | 38 2 5/8
13637505 | 13688 | 3/8 3750 | 3/8 2-1/2 1
13637506 | 13689 3/8 3750 | 3/8 3 1-1/4
JiE{Zn‘IL Technical information on page 226. CTEELZ;’JS
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uffCut® High Performance End Mills
@ Series 136 Continued | &

450 _L TUffcut® AL Z3 450 :
z2 | | > W > @ Series 134 [ I] -
D - Chipbreaker
1 L— b —— — . : .
L High helix 3 flute design ideal for rapid stock removal in aluminum alloys.
i
Uncoated Diameter Shank OAL Flute Length D2
D1 D2 L1 L2 I
Tool No. EDP Inch mm |Decimal| Inch mm Inch |mm| Inch mm
13637507 | 13690 | 3/8 3750 | 3/8 4 2 .
5 13639370 | 13620 10.0| .3937 10.0 70 22.0 *Unique geometry. <
1) 13647240 [ 13625 12.0| 4724 12.0 84 26.0 *Improved chip flow and prevents chips from (%)
‘; 13650000 | 13650 |  1/2 5000 | 172 3-1/2 1-1/4 packing in flute. ;
o 13650001 | 13661 | 1/2 5000 | 1/2 4 2 o
.q:: 13650002 | 13662 | 1/2 .5000 1/2 5 3 '5
n 13650003 | 13691 | 1/2 5000 | 172 3 5/8 N
13650004 | 13692 | 1/2 5000 | 172 3 3/4 Diamet Shank OAL Flute Lenath Inch
13650005 | 13693 | 172 5000 | 172 3 1 Uncoated lameter an ute Leng 1 | Tolerance
13650006 | 13694 | 1/2 5000 | 172 4 1-1/2 DA D2 L1 L2 i 000008
— 13650007 | 13695 [ 1/2 .5000 1/2 5 2-1/2 ToolNo. | EDP |Inch | mm |Decimal| Inch | mm | Inch [ mm | Inch | mm ]
< 13655120 | 13626 14.0] 5512 14.0 84 26.0 13423620 | 13409 6.0 | .2362 6.0 64 20.0 Metric (mm) <
13662500 | 13663 | 5/8 6250 | 5/8 3-1/2 3/4
® 13662501 | 13664 | 5/ 6250 | 58 334 158 13425000 | 13411 | 1/4 2500 | 1/4 2-1/2 3/4 D1 Tolerance ®
s 13662502 | 13665 | 5/8 6250 | 58 4518 2112 13431500 | 13414 8.0 | .3150 8.0 64 200 | [©0002500 ) +000R127 :l
: 13662503 | 13696 | 5/8 6250 | 5/8 3-1/2 1-1/4 13437500 | 13417 | 3/8 3750 | 38 2-1/2 7/8 (
( 13662504 | 13697 | 5/8 6250 | 5/8 o 2 13439370 | 13419 10.0 | .3937 10.0 70 25.0
13662990 | 13630 16.0| .6299 16.0 89 32.0
15670870 13631 B0 7087 8.0 52 330 13447240 | 13423 120 | 4724 12.0 76 25.0
: 13675000 | 13655 | 3/4 7500 | 3/4 4 1-5/8 13450000 | 13425 | 1/2 5000 | 1/2 3 1 :
H 13675001 | 13666 | 3/4 .7500 3/4 5-1/4 3 13455120 | 95321 14.0 | 5512 14.0 89 30.0 l
13675002 | 13667 | 3/4 7500 | 3/4 6-1/4 4 13462990 | 13429 160 | 6299 16.0 89 30.0
13675003 | 13698 | 3/4 7500 | 3/4 4 1
13675005 | 13601 | 3/4 7500 | 3/4 5 2-1/2 13475000 | 13431 | 3/4 7500 | 3/4 4 1-1/2
13678740 | 13635 20.0| .7874 20.0 102 38.0 13478740 | 13433 20.0 | .7874 20.0 102 38.0
13610000 | 13668 1 1.0000 1 4 1-1/4
13610001 113669 7 0000 7 yEY, > 13498430 | 13435 25.0 | .9843 25.0 102 50.0
13610002 | 13670 | 1 1.0000 1 6-1/2 4 13410000 | 13401 | 1 1.0000 [ 1 4 2
13610003 | 13603 1 1.0000 1 6 3 o ]
13610004 | 13604 | 1 10000 |1 8 5172 Technical information on page 224.
Technical information on page 226.
Designed ISO 9001:2000 Certified
and
Manufactured An ESOP Company
in the USA
Table of Table of
Contents Contents
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uffCut® High Performance End Mills

Tu‘;i;(:il;:i;(;l\l. Z3 @ DI]I:I 30 - Fordiube || | Tusf:g(:lstié-le L Z3 CD DI]I:I 30 - Fordlube | |:N|

High performance aluminum rougher.
* Gem coating available upon request. i 52 D1 %

)
> o (O | o
} L R
FLzl‘ L1
R
L1

| Z
C':) . Flute Neck Corner g
; Necked Uncoated| Necked Fordlube* Diameter Shank OAL Length Length Radius ;
L} Diameter Shank OAL Flute Corper Inch D1 D2 L1 L2 L3 R @
q“, Uncoated Fordlube* Length Radius D1 Tolerance ToolNo. | EDP [ Tool No. | EDP |Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm | Inch | mm E
n T N T R Sy v e mn‘?1 — Incthmm InchL1mm InchLzmm InchR | et | »000-002 13718750N[13732[13718750NF [14380] 3/16 1875 | 3/16 % 1/4 9/16 0.008 72}
. . 1
18765 13700 137187507 1143461 3116 “are a6 > T 008 > 1/4-1 | +.000/-003 13718751N[13733|13718751NF |14381| 3/16 1875 | 3/16 3 1/4 1-9/16 0.008
13718751 |14415] 13718751F [14347] 3/16 1875_|3/16 3 14 0.008 Metric (mm) 13719680N|13734|13719680NF | 14382 50| 1968 2.0 o1 6.0 22 0.25
me=d 3779680 13701 13719680F [14348 5.0 | 1968 5.0 51 6.0 0.25 D1 | Tolerance 10 13723620N| 13735] 13723620NF | 14383 60| 2362 6.0 64 7.0 26 0.30 =]
< 13723620 [13702| 13723620F [14349 6.0 2362 6.0 64 7.0 0.30 =000 P 13725000N(13736(13725000NF |14384| 1/4 .2500 1/4 2-1/2 5/16 3/4 0.011 <
I 13725000 |13703] 13725000F [14350] 1/4 2500 | 1/4 2-1/2 5/16 0.011 PYTTYYS R 13725001N[13737]13725001NF [14385| 1/4 2500 | 1/4 3-1/2 5/16 1-3/4 0.011 I
>< 13725001 14416 13725001F [14351] 1/4 2500 | 1/4 3-1/2 5/16 0.011 TYTETYTS R 13731500N|13738| 13731500NF 14386 80| .3150 8.0 64 95 26 0.35 x
r ety (et e SR 1 oo EICR i) 0 o e | poryvomrve e——" 13737500N[13739] 13737500NF [14387| 3/8 3750 | 3/8 2-1/2 112 7/8 0.015
® 13737500 ]13705 13737500F |14353| 3/8 3750 | 3/8 2112 12 0.015 13737501N|[13740| 13737501NF |14388| 3/8 3750 | 38 3 172 1-3/8 0.015 ®H
S [ppremrseoanos | am T [T [l v Tararsoan|ts7ar 7s7aoane [1aaes] o || are0 | o || 4 ||z | [zam| oo =
Q 573550 1570815 555 0F [ 14356 ol 5057 0 == =5 05D 13739370N[13742[13739370NF [14390 10.0| .3937 10.0 70 12.0 28 0.50 éé
13739371 |13709]13739371F [14357 10.0] .3937 10.0 76 12.0 0.50 13739371N|[13743|13739371NF (14391 10.0| .3937 10.0 76 12.0 34 0.50
é 13739372 13710 13739372F [14358 10.0| .3937 10.0 89 12.0 0.50 13739372N 13744 13739372NF 14392 10.0| .3937 10.0 89 12.0 47 0.50
- 13747240 [13711|13747240F [14414 12.0| 4724 12.0 76 14.0 0.50 13747240N[13745]13747240NF [14393 12.0| .4724 12.0 76 14.0 28 0.50 ]
h 13747241 |13712) 13747241F | 14360 12.0| 4724 12.0 102 14.0 0.50 13747241N|13746| 13747241NF | 14394 12.0( 4724 12.0 102 14.0 54 0.50 h
12;‘5";535 13;12 Ezgggggi 1222; — 12.0 -ggsg — 12.0 - 127 — 14.0 — 0.50 13747242N|13747]13747242NF [14395 12.0| 4724 12.0 127 14.0 79 0.50
5720001 113715 13720001 F 1143631 172 00 2 " os 0020 13750000N |13748]13750000NF [14396| 1/2 5000 | 1/2 3 5/8 1-1/8 0.020
13750002 1137161 13750002F 143641 112 =0 | & 5 o 0,020 13750001N[13749]13750001NF [14397| 1/2 5000 | 172 4 5/8 2-1/8 0.020
13762500 [14417]13762500F |14429| 5/8 6250 | 58 3112 3/a 0.025 13750002N 13750/ 13750002NF [14398| 1/2 5000 | 1/2 5 5/8 3-1/8 0.020
13762501 [14418|13762501F [14430| 5/8 6250 5/8 4-5/8 3/4 0.025 13762500N|14420(13762500NF (14432| 5/8 .6250 5/8 3-1/2 3/4 1-1/2 0.025
13762502 [14419]13762502F [14431] 5/8 6250 | 5/8 5-1/4 3/4 0.025 13762501N[14421]13762501NF [14433| 5/8 6250 | 5/8 4-5/8 3/4 2-1/2 0.025
13762990 |13717) 13762990F {14365 16.0| .6299 16.0 89 18.0 0.75 13762502N|14422|13762502NF 14434| 5/8 6250 | 5/8 5-1/4 3/4 3-1/2 0.025
13762991 |13718) 13762991F | 14366 16.0| 6299 16.0 117 18.0 0.75 13762990N[13751[13762990NF [14399 16.0| .6299 16.0 89 18.0 39 0.75
12;3232(2) 12;;2 12;32823:2 Eggg — L0 '%gg — 2.1 y Lo 1 121 — L0 13762991N 137521376299 1NF | 14400 16.0| 6299 16.0 17 18.0 83 0.75
13775001 1137211137 75001F 112369l 372 ~e00 13 z ] 5030 13762992N|[13753[13762992NF [14401 16.0| .6299 16.0 133 18.0 99 0.75
13775002 |13722| 13775002F |14370] 3/ —500 | 3/ 5 1 0.030 13775000N [13754] 13775000NF [14402| 3/4 7500 | 3/4 4 1 1-7/8 0.030
13778740 |13723[13778740F [14371 200 7874 20.0 102 220 0.75 13775001N[13755[13775001NF |14403| 3/4 .7500 3/4 5 1 2-7/8 0.030
13778741 |13724] 13778741F [14372 20.0| .7874 20.0 127 22.0 0.75 13775002N[13756| 13775002NF 14404 3/4 7500 | 3/4 6 1 3-7/8 0.030
13778742 |13725|13778742F [14373 20.0| .7874 20.0 152 22.0 0.75 13778740N|[13757]13778740NF [14405 20.0| .7874 20.0 102 22.0 50 0.75
13798430 |13726| 13798430F | 14374 250 .9843 25.0 102 25.0 0.75 13778741N|13758| 13778741NF 14406 20.0| .7874 20.0 127 22.0 75 0.75
12;2222; 12;;; 12;2222; 1:2;2 22-8 -ggjg gg-g 12; gg-g g-;g 13778742N|13759|13778742NF [14407 200| .7874 20.0 152 22.0 100 0.75
137710000 113729 13710000F 1125771 oo T 7 T SO0 13798430N [13760| 13798430NF 14408 25.0| .9843 25.0 102 25.0 36 0.75
13710001 1137301 1371000 1F 123781 1 70000 17 5 = 0.045 13798431N|[13761[13798431NF 14409 25.0| .9843 25.0 127 25.0 61 0.75
13710002 [13731113710002F |14379 1 10000 | 1 6 1 0.045 13798432N|[13762[13798432NF [14410 25.0| .9843 25.0 152 25.0 86 0.75
13710000N [13763|13710000NF [14411| 1 1.0000 | 1 4 1-1/4 1-5/8 0.045
"Allow 2 weeks to ship non-stock ftems. 13710001N[13764] 13710001NF [14412| 1 10000 | 1 5 1-1/4 2.5/8 0.045
Technical information on page 224. JjﬂOOOZN 1376§ 1371ooogNF 14413[ 1 1.0000 | 1 6 1-1/4 3-5/8 0.045
Table of I g ow 2 weeks to ship non-stock items. Table of
Contents Technical information on page 224. Contents
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uffCut® High Performance End Mills
@ Series 138 Continued @

o
TuffCut® X-AL 23 @ I] 36 ot || ] V — _
. ordlube . ute orner
Series 138 [l |:| | Uncoated Fordlube* Diameter Shank OAL Length Radius
. : — : : D1 D2 L1 L2 R
Series 138 takes aluminum milling to the extreme with chip loads Tool No. EDP | Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm
and speeds, definitely designed for extreme productivity. 13831250 [ 13825 | 13831250F [14228| 5/16 3125 | 5/16 4 5/16
I 13831251 | 13826 | 13831251F |14229] 5/16 3125 | 5/16 4 3/8
D2 D1 (% 13831252 | 13827 | 13831252F [14230] 5/16 3125 | 5/16 4 7/16
\ 13831253 | 13828 | 13831253F |14231] 5/16 3125 | 5/16 4 172
f 13831254 | 13829 | 13831254F |14232] 5/16 3125 | 5/16 2112 13/16
L — 13831255 | 13830 | 13831255F [14233] 5/16 3125 | 5/16 2112 1-1/8
R 13831256 | 13831 | 13831256F |14234] 5/16 3125 | 5/16 31/8 1-3/8
o , _ Lt 13831257 | 13832 | 13831257F [14235] 5/16 3125 | 5/16 3 1-1/4
P * Gem coating available upon request. 13831258 | 13833 | 13831258F [14236] 5/16 .3125 [ 5/16 4 1-1/2 g
- — o—— 13831500 | 13896 | 13831500F | 14299 8.0 | .3150 8.0 64.0 19.0 -
n 13831500R.020] 13110 80| .3150 8.0 64.0 19.0 0.50 n
2 D1 | Tolerance D1 | Tolerance WO 13831500R.039] 13111 8.0 [ 3150 8.0 64.0 19.0 1.00 2
o 1/8-1-1/4 | +000-0005 | [ 3.002000 | +.000-013 13831500R.059] 13112 8.0 | .3150 8.0 64.0 19.0 150 o
(2] 13831500R.079] 13113 8.0 | .3150 8.0 64.0 19.0 2.00 (7]
Diameter Shank OAL Flute Corner 13831500R.118] 13114 8.0 | .3150 8.0 64.0 19.0 3.00
Uncoated Fordlube* Length | Radius 13837500 | 13834 | 13837500F |14237] 3/8 3750 | 3/8 2 172
1 D1 D2 1 2 R 13837501 | 13835 | 13837501F |14238| 3/8 3750 | 3/8 2112 9/16 ]
< Tool No. EDP | Tool No. EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm ggg;ggg ggg? ggg;gggi 1:322 g;g g;gg g;g i g;g <
1 13;131%111(?;%20 gfgg 138T1810F {14295 g'g 1121 2'8 22'8 2'8 550 13837504 | 13838 | 13837504F [14241] 3/8 3750 | 3/8 2112 3/4 I
T35 T1810R 0391 13101 S0 T8 50 50 50 700 13837505 | 13839 | 13837505F |14242] 3/8 3750 | 3/8 2112 1
>< ' — 1 : ' : ' 13837506 | 13840 | 13837506F |14243| 3/8 3750 | 3/8 3 1-1/4
13812500 | 13800 | 13812500F |14203] 1/8 1250 | 1/8 1-1/2 3/16 3857507 13841 13837207 1142441 578 720 T 378 T 15
® 13812501 | 13801 | 13812501F |14204] 1/8 1250 | 1/8 1172 1/4 T3337208 15842 13537208 112545 5/8 o 378 " > ®
S 13812502 | 13802 | 13812502F |14205] 1/8 1250 | 1/8 1-1/2 5/16 13857500 13843 (1383709 1142461 5/8 720 T 378 T X7 i
- 13812503 | 13803 | 13812503F |14206] 1/8 1250 | 1/8 1172 3/8 3537210 15844 135378 10F [1a547 1 5/8 720 578 3 16 -
13812504 | 13804 | 13812504F |14207| 1/8 1250 | 1/8 1-1/2 172 1383751113825 T13837511F [14548 3/ 720 T 378 5 1
Q 13812505 | 13805 | 13812505F |14208| 1/8 1250 | 1/8 1172 5/8 13559570 13897 [13839370F 112300 50T 5937 00 =570 5570 (
13812506 | 13806 | 13812506F |14209] 1/8 1250 | 1/8 2 3/4 = - ' ' '
13839370R.020] 13115 10.0] .3937 10.0 70.0 22.0 0.50
13812507 | 13807 | 13812507F 14210 1/8 1250 | 1/8 2 1
13839370R.039] 13116 10.0| .3937 10.0 70.0 22.0 1.00
o 13815750 | 13893 | 13815750F | 14296 4.0 | 1575 6.0 55.0 11.0
13839370R.059] 13117 10.0| .3937 10.0 70.0 22.0 150
13815750R.020] 13102 40| A575 6.0 55.0 11.0 0.50
13839370R.079] 13118 10.0| .3937 10.0 70.0 22.0 2.00
13815750R.039] 13103 40| 1575 6.0 55.0 11.0 1.00
13818750 | 13808 | 13818750F | 14211] 3/16 1875 | 3/16 2 174 13839370R 118 13119 1001 .3937 100 70.0 22.0 3.00
13818751 13809 113818751F 14512 3716 570 T3/16 > T 13843750 | 13846 | 13843750F [14249] 7/16 4375 | 7/16 2-3/4 9/16
' 13843751 | 13847 | 13843751F |14250] 7/16 4375 | 7/16 2.3/4 1
13818752 | 13810 | 13818752F [14213] 3/16 1875 | 3/16 2 172 13847220 13898 [13847240F 112307 ol 4524 50 10 550
13818753 | 13811 | 13818753F [14214] 3/16 1875 | 3/16 212 5/8 =1 ' ' :
13847240R.020] 13120 12.0| 4724 12.0 84.0 26.0 0.50
13818754 | 13812 | 13818754F [14215] 3/16 1875 | 3/16 2112 3/4
13847240R.039] 13121 12.0| 4724 12.0 84.0 26.0 1.00
13818755 | 13813 | 13818755F |14216] 3/16 1875 | 3/16 2112 1
13847240R.059] 13122 12.0| 4724 12.0 84.0 26.0 1.50
13819680 | 13894 | 13819680F | 14297 50 | .1968 6.0 58.0 13.0
13847240R.079] 13123 12.0| 4724 12.0 84.0 26.0 2.00
13819680R.020] 13104 50| .1968 6.0 58.0 13.0 0.50
13847240R.118] 13124 12.0| 4724 12.0 84.0 26.0 3.00
13819680R.039] 13105 50 | .1968 6.0 58.0 13.0 1.00
13847240R.157] 13125 12.0| 4724 12.0 84.0 26.0 4.00
13823620 | 13895 | 13823620F 14298 6.0 | 2362 6.0 58.0 13.0
T3893650R 020 13708 R 0 50 50 550 13847240R.196] 13126 12.0] 4724 12.0 84.0 26.0 5.00
3853650R 030 13107 AR 0 250 50 700 13850000 | 13848 | 13850000F [14251] 1/2 5000 | 1/2 3 5/8
13853650R 059 13108 REEE 0 50 50 150 13850001 | 13849 | 13850001F [14252] 1/2 5000 | 172 3 3/4
3853650R 07513109 co 365 0 250 50 500 13850002 | 13850 | 13850002F [14253] 1/2 5000 | 1/2 3 1
5000 13834 3sas000r e T om0 a3 =rEE : 13850003 | 13851 | 13850003F |14254] 1/2 5000 | 1/2 3 1-1/4
' 13850004 | 13852 | 13850004F |14255] 1/2 5000 | 172 4 1172
13825001 | 13815 | 13825001F 14218 1/4 2500 | 1/4 2 172 1355000 | 13855 T13820005F 1125561 1/3 2000 15 T >
ggggggg 12213 Eggggggi 12;;3 m 'gggg m ‘2‘ ;ﬁg 13850006 | 13854 | 13850006F |14257| 1/2 5000 | 1/2 4 2-1/4
' 13850007 | 13855 | 13850007F |14258] 1/2 5000 | 1/2 6 2-1/2
13825004 | 13818 | 13825004F |14221] 1/4 2500 | 1/4 212 3/4 1332000813850 [13820008F 12529 /5 2000 175 . T
13825005 | 13819 | 13825005F |14222] 1/4 2500 | 1/4 3 1 1382000913857 113820009 1122600 1/2 2000 T 5 "
i ol i D B i = s 13855120 | 13899 | 13855120F | 14302 140 5512 12.0 84.0 260
' 13862500 | 13858 | 13862500F |14261| 5/8 6250 | 5/8 3112 3/4
13825008 | 13822 | 13825008F |14225] 1/4 2500 | 1/4 3 1172 13565501 13855 13869501 F (1262 /8 520 o8 5 o
gg;gggg gggi nggg?gi 122;? m’ 'gggg m j 1'2’4 13862502 | 13860 | 13862502F |14263| 5/8 6250 | 5/8 3112 7/8
' 13862503 | 13861 | 13862503F |14264] 5/8 6250 | 5/8 3112 1-1/4
+ Allow 2 weeks to ship non-stock items. o . 13862504 | 13862 | 13862504F |14265] 5/8 6250 | 5/8 4 1.5/8
Table of Weldon flats available. Please specify when ordering. Technical information on page 226. Technical information on page 226 Table of
Lg—' Contents

Contents When ordering Weldon flats please call customer service for pricing.

150 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com * www.maford.com For product information, call your local distributor. 151



uffCut® High Performance End Mills
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TuffCut® X-AL 36°
Series 138N Z3 @ Dl:l |:| Fordlube :l I:I:l

36° t -
z | (Dol g > :
' ! b
— e\ |
Fordlube | R D2 D1
L1 | i
- ‘ Inch
L2 D1 Tolerance
Diameter Shank OAL |Flute Length| CO™Mer L 1/4-1.0 | +.000/-.0005
Uncoated Fordlube* Radius | L1
D1 D2 L1 L2 R %
0 Tool No. EDP Tool No. EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm | Inch | mm Diameter ™
™ Uncoated Fordlube* Shank | oaL | Flute Neck
- 13862505 | 13863 | 13862505F [14266| 5/8 6250 | 5/8 5 2 ncoate ordlube D1 Inch an Length Length S
8 ng;ggg 1 gggg 1 ggg;ggsi 1222; g;g g;gg gjg g :23:1;‘21 Tool No. EDP Tool No. EDP | Size | Decimal | D2 Inch | L1Inch [ L2 Inch L3 Inch 8
q:, 13862990 13900 | 13862990F [14303 16.0| .6299 16.0 89.0 32.0 13825002N | 14450 | 13825002NF | 14459 [ 1/4 .2500 1/4 4 1/2 1-1/8 E
(7)) 13862990R.020| 13127 16.0| .6299 16.0 89.0 32.0 0.50 13831252N | 14451 | 13831252NF | 14460 | 5/16 3125 5/16 4 7116 2-1/8 (/2]
gggggggsggg 1 21 gg 12-8 -gggg 12-3 gg-g gg-g 1 -gg 13837503N | 14452 | 13837503NF | 14461 | 3/8 | 3750 3/8 4 5/8 2-1/8
13862990R.079] 13130 1601 6299 16.0 89.0 320 500 13850000N | 14453 | 13850000NF | 14462 [ 1/2 .5000 1/2 3 5/8 1-3/8
A 13862990R.118| 13131 16.0| .6299 16.0 89.0 32.0 3.00 13850010N | 14454 | 13850010NF | 14463 | 1/2 .5000 1/2 4 5/8 2-1/8 d
< 13862990R.157] 13132 16.0] .6299 16.0 89.0 32.0 4.00 13850011N | 14455 | 13850011NF | 14464 | 1/2 .5000 1/2 6 3/4 3-3/8 <
I 1381632897%%301 96 12;3113 —sos7or a0z 13-8 -%g? 12-8 gg-g gg-g 5.00 13862501N | 14456 | 13862501NF | 14465 | 5/8 | .6250 5/8 6 3/4 3-3/8 I
x 13875000 13866 | 13875000F [14269| 3/4 7500 32 2 32 13875002N | 14457 | 13875002NF | 14466 | 3/4 .7500 3/4 6 1 3-3/8 x
13875001 13867 | 13875001F |14270| 3/4 7500 3/4 4 1 13810000N | 14458 | 13810000NF | 14467 [ 1.00 | 1.0000 1.00 6 1-1/4 3-3/8
® 13875002 13868 | 13875002F [14271] 3/4 .7500 3/4 6 1 * Allow 2 weeks to ship non-stock items. ®
H 13875003 13869 | 13875003F [14272| 3/4 7500 3/4 6 1-1/2 Weldon flat§ available. Please specify when ordering. . N H
: 13875004 13870 | 13875004F |14273| 3/4 7500 34 4 1-5/8 When ordering Weldon flats please call customer service for pricing. :
( 13875005 13871 | 13875005F |14274| 3/4 .7500 3/4 5 2 (
13875006 13872 [ 13875006F |14275| 3/4 .7500 3/4 5 2-1/4 Technical information on page 226.
13875007 13873 | 13875007F |14276| 3/4 .7500 3/4 5 2-1/2
: 13875008 13874 | 13875008F |14277| 3/4 .7500 3/4 6 & :
H 13875009 13875 | 13875009F |14278| 3/4 .7500 3/4 6 3-1/4 h
13875010 13876 | 13875010F |14279| 3/4 .7500 3/4 6 3-1/2
13875011 13877 | 13875011F |14280| 3/4 .7500 3/4 6-1/4 4
13875012 13878 | 13875012F |14281| 3/4 .7500 3/4 8 o)
13878740 13902 | 13878740F |14305 20.0| .7874 20.0 102.0] 38.0
13878740R.020| 13134 20.0| .7874 20.0 102.0 38.0 0.50
13878740R.039| 13135 20.0| .7874 20.0 102.0] 38.0 1.00
13878740R.059| 13136 20.0| .7874 20.0 102.0 38.0 1.50
13878740R.079| 13137 20.0| .7874 20.0 102.0] 38.0 2.00
13878740R.118| 13138 20.0| .7874 20.0 102.0 38.0 3.00
13878740R.157]| 13139 20.0| .7874 20.0 102.0] 38.0 4.00
13878740R.196] 13140 20.0| .7874 20.0 102.0 38.0 5.00
13810000 13879 | 13810000F |14282| 1.00 1.0000 | 1.00 6 1-1/4 Safety Note
13810001 | 13880 | 13810001F [14283| 1.00 1.0000 [ 1.00 8 1-1/4 Always wear the appropriate personal protective equipment such as safety
13810002 13881 | 13810002F |14284] 1.00 1.0000 | 1.00 4 1-1/2 glasses and protective clothing when using solid carbide or HSS cutting
13810003 13882 | 13810003F [14285| 1.00 1.0000 1.00 5 2 tools. Machines should be fuIIy guarded. Technical data provided should be
13810004 13883 | 13810004F |14286| 1.00 1.0000 | 1.00 5 2.1/2 considered advisory only as variations may be necessary depending on the
13810005 [ 13884 [ 13810005F [14287] 1.00 1.0000 [1.00 6 3 particular application.
13810006 13885 | 13810006F [14288| 1.00 1.0000 | 1.00 6 3-1/2
13810007 13886 | 13810007F |14289| 1.00 1.0000 | 1.00 6 4
13810008 13887 | 13810008F [14290] 1.00 1.0000 | 1.00 7 4-1/8
13810009 13888 | 13810009F |14291] 1.00 1.0000 | 1.00 8 5-1/2
13812510 13889 | 13812510F [14292]1-1/4 1.2500 |1-1/4 6 2
13812511 13890 | 13812511F [14293|1-1/4 1.2500 |1-1/4 8 5
13812512 13891 | 13812512F [14294|1-1/4 1.2500 |1-1/4 12 2
* Allow 2 weeks to ship non-stock items.
Weldon flats available. Please specify when ordering.
When ordering Weldon flats please call customer service for pricing.
Table of Technical information on page 226. Table of
Contents Contents

152 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 + email: sales@maford.com ¢ www.maford.com For product information, call your local distributor. 153



uffCut® High Performance End Mills
Ball Ball

TuffCut® X-AL 36° TuffCut® X-AL 36°
Series 1388 || Z3 @ ] I] I] @ - - Series 138BN (| Z° @ [ I] I] Y - l =

Designed for extreme productivity.

Diameter Shank OAL Flute Length | Neck Length
Necked
D1 D2 L1 L2 L3
Tool No. EDP | Inch [ mm | Decimal | Inch | mm | Inch | mm Inch mm Inch mm
138B0787N5|13372 2.0 .0787 6.0 75.0 4.0 12.0
138B1181N5|13374 3.0 1181 6.0 75.0 5.0 17.0
* 138B1575N5|13376 4.0 1575 6.0 75.0 6.0 22.0
m D2 D1 % 138B1968N5|13378 5.0 .1968 6.0 75.0 7.0 27.0 %
S | 138B2362N5|13380 6.0 .2362 6.0 110.0 8.0 32.0 ‘98
paL | l__ s ___f_ 138B25001N [13342| 1/4 2500 | 1/4 4 3/4 2-1/8 RaZ
8 Ls 138B31251N(13344| 5/16 .3125 5/16 4 13/16 2-1/8 8
q:; 2 138B3150N5|13382 8.0 .3150 8.0 110.0 10.0 42.0 E
(75} 138B37501N[13346| 3/8 .3750 3/8 4 1 2-1/8 ()
inch 138B3937N5|13384 10.0 | .3937 10.0 110.0 12.0 52.0
Uncoated Diameter Shank OAL | Flute Length 51 | Torerance 138B4724N5|13386 12.0| 4724 12.0 120.0 16.0 62.0
i D1 D2 1 L2 TR 138B50001N|13348| 1/2 .5000 12 4 1-1/4 2-1/8 A
< Tool No. | EDP | Inch [ mm | Decimal | Inch | mm | Inch [ mm Inch mm 138B62501N|13350| 5/8 6250 5/8 6 1-5/8 3-3/8 <
I 138B11810 |13356 3.0 1181 3.0 38.0 12.0 Metric (mm) 138B6299N5(13388 16.0 | .6299 16.0 130.0 20.0 82.0 I
x 138B12500 [13300| 1/8 1250 1/8 1-1/2 3/8 D1 Tolerance 138B75001N[13352| 3/4 .7500 3/4 6 1-5/8 3-3/8 x
138B12501 (13302 1/8 1250 1/8 2 12 2.00-16.00 | +.000/-.013 138B10000N (13354 1 1.0000 1 6 1-1/2 3-1/4
138B15750 |13358 4.0 1575 4.0 51.0 15.0 . . . ©
®H 138B18750 [13304| 3/16 1875 3/16 2 3/8 Technical information on page 228. E
: 138B18751 |13306( 3/16 .1875 3/16 2-1/2 5/8 (
( 138B19680 |13360 5.0 .1968 5.0 64.0 20.0 é
138B23620 [13362 6.0 .2362 6.0 64.0 20.0
: 138B25000 [13308| 1/4 .2500 1/4 2-1/2 1/2 =
h 138B25001 [13310| 1/4 .2500 1/4 2-1/2 3/4 h
138B31250 |13312( 5/16 3125 5/16 2-1/2 1/2
138B31251 |13314( 5/16 3125 5/16 2-1/2 13/16
138B31500 |13364 8.0 .3150 8.0 64.0 20.0
138B37500 [13316| 3/8 .3750 3/8 2-1/2 5/8
138B37501 13318 3/8 3750 3/8 2-1/2 1
138B39370 |13366 10.0| .3937 10.0 70.0 25.0
138B43750 |13320( 7/16 4375 7/16 2-3/4 9/16
138B43751 (13322 7/16 4375 7/16 2-3/4 1
138B47240 |13368 12.0| .4724 12.0 76.0 25.0 ISO 9001:2000 Certified
138B50000 [13324| 1/2 .5000 12 3 5/8
138B50001 [13326| 1/2 .5000 12 3 1-1/4 An ESOP Com pany
138B50002 |13328] 1/2 .5000 1/2 6 1-1/4
138B62500 (13330 5/8 .6250 5/8 3-1/2 1-1/4
138B62501 |13332| 5/8 .6250 5/8 4 1-5/8
138B62990 |13370 16.0 | .6299 16.0 89.0 35.0
138B75000 |13334| 3/4 .7500 3/4 4 1
138B75001 [13336| 3/4 .7500 3/4 4 1-5/8
138B10000 [13338] 1 1.0000 1 4 1-1/2
138B10001 (13340 1 1.0000 1 5 2-1/4

Technical information on page 228.

Table of Table of
Contents Contents
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uffCu © High Performance End Mills

D EErd I = =) == @
i 30°
Series 156 il U i - muftcut om | 74 | (T) I] |
, , , . — — — Series 198 I:I[l K .
Series 156 is designed for high-productivity milling of hard and difficult to cut
X X e .
materials Rc 45-60. Coated with ALtima® 52 for materials Rc 52 and above. Designed for cutting ribs and draft forming in molds, these
+ 1 tapered end mills provide maximum productivity.
D2 ) o 69
T e ———— 2 M Sy
“ L3 —
NEW SIZE . L1
. Flute Neck
ima® 52 Diameter Shank OAL Length Length —
B D1 __ D2 L1 L2 L3 o1 Tolerance * Coatings available upon request. LA DI+ >
-~ Tool No. EDP [ Inch | mm | Decimal | Inch | mm | Inch [ mm | Inch | mm | Inch [ mm 1/64-1/4 | +.0004/-.0004 D2 ] 1 >®— @ -
3 15601560A |15600| 1/64 0156 | 1/4 2-1/2 1/64 1/64 —ra T oo0on o008 «7 common taper angles. - ' $
= 15601960A | 15602 05| .0196 6.0 63 0.5 0.5 g =
[} 15603120A | 15604 | 1/32 0312 | 174 2-1/2 1/32 1/32 ()
»n 15603121A [ 15606 | 1/32 0312 | 1/4 2-1/2 1/32 1/4 Metric (mm) Fl Inch @
15603122A | 15608 1/32 0312 | 174 2-1/2 1/32 5/16 - — Diameter Shank OAL Le:‘fh Angle — —
15603123A 15610 1/32 0312 | 174 2-1/2 1/32 3/8 o YT . : i olerance
Z 15603124A | 15612 1/32 0312 | 1/4 2112 1/32 172 oolNo. | EDP | D1 | Decimal | D2 L1 L2 A 3/32-1/4 | +001/-002 z
15603125A | 15614 | 1/32 0312 | 1/4 2112 1/32 5/8 76.0012.00 | +.01027.0203 19825001 | 95357 | 1/8 | 1250 1/4 3 1-1/2 10
[  [[15603940A [15616 50 0 &0 69 150 10 19825002 | 95358 | 1/8 | .1250 | 1/4 3 12 | 1120 [
o 15603941A [ 15618 10| .0394 6.0 63 1.0 6.0 ProvT. R prv — - — p =
Y 15603942A | 15620 1.0 | .0394 6.0 63 1.0 8.0 : Y
: 15603943A | 15622 10 | .0394 6.0 63 1.0 10.0 19825004 | 95360 | 1/8 1250 1/4 3 1 3 :
() [iseosoesalisess] 1ol osst T Teol Tes| Trol Teo lo020000 | oeser | e | fas0 | w4 | 3 L oM 1 & C
t 15605910A | 15628 15| .0591 6.0 63 15 15 19825006 | 95362 | 1/8 1250 1/4 3 172 L
= 15606250A | 15630 1/16 0625 | 1/4 2-1/2 1/16 1/16 19825007 | 95363 | 3/32 [ .0937 1/4 3 112 10° —
l_' 15607870A | 15632 2.0 | .0787 6.0 63 2.0 2.0 19837501 | 95364 | 3/16 | .1875 3/8 3-1/2 1-3/4 10 l_.
1:28;2;;2 12232 2-8 -g;g; g-g 22 ;-g 182-00 19837502 | 95365 | 3/16 | .1875 3/8 3-1/2 1-3/4 | 1-1/20
15607873A 115638 2o o787 6.0 o3 20 200 19837503 | 95366 | 3/16 | .1875 3/8 3-1/2 1-3/4 2
15609370A [15640 | 3/32 0937 | 1/4 2-1/2 3/32 3/32 19837504 | 95367 | 5/32 | .1562 3/8 3-1/2 1-3/4 3°
15609371A [15642] 3/32 0937 | 1/4 2-1/2 3/32 5/16 19837505 | 95368 | 1/8 1250 3/8 3-1/2 1-1/2 50
15609372A [15644 | 3/32 0937 | 1/4 2-1/2 3/32 112 19837506 | 95360 | 1/8 1250 378 3112 y 7o
15609373A | 15646 | 3/32 0937 | 1/4 2-1/2 3/32 3/4
156118104 |15648 30 1181 50 =z 30 30 19837507 | 95370 | 1/8 1250 3/8 3-1/2 3/4 10°
15611811A | 15650 3.0 | .1181 6.0 75 3.0 20.0 19850001 | 95371 | 1/4 2500 12 4 2 10
15611812A [ 15676 3.0 1181 6.0 75 3.0 12.0 19850003 | 95372 1/4 2500 1/2 4 2 20
15612500A [15652| 1/8 1250 | 1/4 3 1/8 1/8 79850004 | 95373 | 12 5500 7 7 > >
15612501A [15654| 1/8 1250 | 1/4 3 1/8 3/4
15615620A | 15656 | 5/32 1562 | 1/4 3 5/32 5/32 19850005 | 95374 | 1/4 | .2500 172 4 1-1/4 5
15615750A | 15658 40 | 1575 6.0 75 4.0 4.0 19850006 | 95375 | 3/16 | .1875 112 4 1-1/4 70
15615751A | 15678 4.0 1575 6.0 75 4.0 12.0 19850007 | 95376 1/8 1250 1/2 4 1 100
15615752A 15679 40| .1575 6.0 75 4.0 20.0
15619680A | 15680 50 | .1968 6.0 75 5.0 5.0 Technical information on page 248.
15619681A [15681 5.0 | .1968 6.0 75 5.0 12.0
15619682A | 15682 50 | .1968 6.0 75 5.0 25.0
15623620A | 15660 6.0 | .2362 6.0 75 6.0 6.0
15623621A | 15683 6.0 | .2362 6.0 75 6.0 12.0
15623622A | 15684 6.0 | .2362 6.0 75 6.0 25.0
15625000A [15662| 1/4 2500 | 1/4 3 1/4 1/4
15631250A | 15664 | 5/16 3125 |5/16 3-1/8 5/16 5/16
15631500A | 15666 8.0 | .3150 8.0 80 8.0 8.0
15637500A [15668 | 3/8 3750 | 3/8 3-1/4 3/8 3/8
15639370A [15670 10.0| .3937 10.0 82 10.0 o ]
15647240A 15672 120 4724 12.0 100 12.0 Technical information
Table of 15650000A [15674| 1/2 5000 | 1/2 4 112 1/2 on page 230. Table of
Contents Contents
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uffCut® High Performance End Mills

Ball =
TuffCut® DM 73 (D |:| |:| Cﬂréztgnt
O

Series 199

35°/38° ||

il el =

TuffCut® DM
Series 158

24@

Table of
Contents

158

Designed for cutting ribs and draft forming in molds, these
tapered end mills provide maximum productivity.

M.A. Ford® Phone: 800-553-8024 or 563-391-6220 * email: sales@maford.com « www.maford.com

Series 158 was designed with similar TuffCut® XR geometry, but incorporates
features that make it an excellent tool for die and mold steels and hard to machine

materials up to 65 Rc. Coated with ALtima® 52 for materials Rc 52 and above.

For product information, call your local distributor.

A°
L B E— D3 R
] — = - : &
w D2 D %
L2 i i
- * Coatings available upon request. Lt I|_-— L2 —| =
3
=y +7 common taper angles. L1 : =
) )
.°=> ALtima® 52 Diameter Neck Flute | Neck .g
) . Flute Inch D1 Shank |Diameter| OAL | Length | Length | Radius o
n Radius | Shank | OAL | | ooy, | Angle = —— Tool No. EDP | mm |[Decimal| D2h6 | D3 L1 L2 L3 R (7]
Tool No. | EDP 15811800N3A 15522 | 3 | .1181 6 2.9 50 5 9
R b2 | L1 L2 A 3/641/8 | 000570010 15811800N5A | 15524 | 3 | .1181 6 29 50 5 15
19925001 | 95337 | .0625 1/4 3 1-172 1° 15811800R012N3A | 15526 | 3 | .1181 6 29 50 5 9 0.3
Z 19925002 | 95338 | .0625 1/4 3 1-1/2 1-1/2° 15811800R012N5A | 15528 | 3 | .1181 6 2.9 50 5 15 0.3 Z
Q 19925003 | 95339 | 0625 174 3 114 2 15811800R031N5A | 15530 | 3 | .1181 6 2.9 50 5 15 0.8 Q
15823600N3A 15532 | 6 | .2362 6 5.8 100 9 18
®‘l—' Pl || BE 0 || 9 e E L & 15823600N5A 15534 | 6 | .2362 6 5.8 100 9 30 ®
: 19925005 | 95341 | .0625 1/4 3 3/4 5° 15823600R012N3A | 15536 | 6 | .2362 6 5.8 100 9 18 0.3 ~d
19925006 | 95342 | .0625 1/4 3 12 7° 15823600R012N5A | 15538 | 6 | .2362 6 5.8 100 9 30 0.3 :
&._)l 19925007 | 95343 | 0470 /4 3 2 0° 15823600R059N5A | 15540 | 6 | .2362 6 5.8 100 9 30 15 (
— 9937501 | 95382 | 0930 7 ozl 3a - 15831500N3A 15542 | 8 | .3150 8 7.6 100 12 24
: 15831500N5A 15544 | 8 | .3150 8 76 100 12 40
: 19937502 | 95345 | .0930 38 312 1-3/4 1-1/2° 15831500R012N3A | 15546 | 8 | .3150 8 76 100 12 24 0.3 :
H 19937503 | 95346 | .0930 3/8 | 3-1/2 1-3/4 20 15831500R012N5A | 15548 8 .3150 8 7.6 100 12 40 0.3 H
19937504 | 95347 | 0780 8 13121 134 - 15831500R079N5A | 15550 | 8 | .3150 8 76 100 12 40 2.0
15839300N3A 15552 | 10 | .3937 10 9.6 100 15 30
19937505 | 95348 | 0625 | 3/8 |312| 1-1/2 5 15839300N5A 15554 | 10 | 3937 | 10 96 100 15 50
19937506 | 95349 | .0625 38 | 3112 1 7° 15839300R012N3A | 15556 | 10 | .3937 10 9.6 100 15 30 0.3
19937507 | 95350 0625 3/8 3-1/2 3/4 10° 15839300R012N5A | 15558 10 .3937 10 9.6 100 15 50 0.3
15839300R079N5A | 15560 | 10 | .3937 10 9.6 100 15 50 2.0
19950001 | 99351 | 1250 12 4 2 r 15847200N3A 15562 | 12 | .4724 12 1.4 100 18 36
19950003 | 95352 | .1250 1/2 4 2 2 15847200N5A 15564 | 12 | .4724 12 1.4 130 18 60
19950004 | 95353 | .1250 1/2 4 2 3 15847200R012N3A | 15566 | 12 | .4724 12 1.4 100 18 36 0.3
19950005 | 95354 1250 1/2 4 1-1/4 50 15847200R012N5A | 15568 12 4724 12 11.4 130 18 60 0.3
- 15847200R079N5A | 15570 | 12 | 4724 12 1.4 130 18 60 2.0
19950006 | 95355 | .0930 12 4 114 ! 15862900N3A 15572 | 16 | .6299 16 15.2 130 24 48
19950007 | 95356 | .0625 1/2 4 1 10° 15862900N5A 15574 | 16 | .6299 16 15.2 150 24 80
o ] 15862900R012N3A | 15576 | 16 | .6299 16 15.2 130 24 48 0.3
Technical information on page 248. 15862900R012N5A | 15578 | 16 | 6299 | 16 | 152 | 150 | 24 80 03
15862900R118N5A | 15580 | 16 | .6299 16 15.2 150 24 80 3.0
15878700N5A 15582 | 20 | .7874 20 19.2 150 30 100
15878700R012N5A | 15584 | 20 | .7874 20 19.2 150 30 100 0.3
15878700R118N5A | 15586 | 20 | .7874 20 19.2 150 30 100 3.0
Technical information on_page 234.
Inch Metric (mm)
D1 Tolerance D1 Tolerance
.0000 - .7874 +0/-.0008 0-20.0 +0/-.02

Table of
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uffCut® High Performance End Mills

% Series 157 Continued %
TuffCut® DM 45° |(mm | E—

Series 157 Z Mult 0 [l I] ALtsirzna® ]

Multi-Flute designed for hardened materials Rc

50-65. Available as a Square End and in 7 | /_T_R ALtima® 52 Diameter Shank OAL Ll::;;h g;’.',?fs' No. of
standard corner radii. Coated with ALtima® 52 for D1 D2 L1 L2 R Flutes
materials Rc 52 and above. D2 D1 % Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm
! P T 15737503A|15741| 3/8 3750 | 3/8 4 1 0.030 6
Non-Center 15737504A[15742| 3/8 3750 | 3/8 4 1 0.045 6
L1 Cutting 15739370A[ 15743 10 | .3937 10 100 25 6
15739371A|15744 10 | .3937 10 100 25 050 6
~ 15739372A|15745 10 | .3937 10 100 25 0.75| 6 ~
o 15739373A[15746 10 | .3937 10 100 25 1.00] 6 N
- _ Diameter Shank OAL Flute Corner Inch 15739374A[ 15747 10 | .3937 10 100 25 1.50] 6 -
@ ALtima®52 Length | Radius | No. of D1 Tolerance 15747240A[ 15748 12 | 4724 12 100 30 6 i
= D1 D2 L1 L2 R Flutes 1/8-3116 | -.0006/-0015 15747241A]15749 12 | 4724 12 100 30 050] 6 =
8 Tool No. | EDP | Inch [ mm | Decimal | Inch [ mm [ Inch | mm | Inch | mm | Inch [ mm 1/4-5/8 | -.0008/-.0019 15747242A(15750 12 4724 12 100 30 0.75 6 J‘;
15711810A[ 15700 3 [ 1181 6 76 0 4 PP v 15747243A15751 12 | 4724 12 100 30 1.00] 6
15711811A[15701 3 1181 6 76 9 050 4 15747244A[15752 12 | 4724 12 100 30 150 6
15712500A[15702] 1/8 1250 | 1/4 3 3/8 4
Z 15712501A[15703] 1/8 1250 | 1/4 3 3/8 0.015 4 Metric (mm) 12;335322 1:;:2 12 = jggég 1/2 = 4 = 1-1/4 = = 2 z
15712502A/15704| 1/8 1250 | 1/4 3 3/8 0.020 4 b1 Tolerance 15750001A[15755] 1/2 5000 | 1/2 4 1-1/4 0.015 6
Q 15715620A[15705] 5/32 1562 | 1/4 3 15/32 4 3.0 -.005/-.028 15750002A[15756| 1/2 5000 | 1/2 4 1-1/4 0.020 6 Q
® 15715621A|15706| 5/32 .1562 1/4 3 15/32 0.015 4 4.0-6.0 -.015/-.038 15750003A[15757| 1/2 5000 1/2 4 1-1/4 0.030 6
S 15715622A[15707] 5/32 1562 1/4 3 15/32 0.020 4 8.0-16.0 | -.020/-.048 15750004A(15758| 1/2 .5000 1/2 4 1-1/4 0.045 6 ®
: 15715750A| 15708 4 | 1575 6 76 12 4 200250 | 020053 15750005A15759| 1/2 5000 | 1/2 4 1-1/4 0.060 6 ~ad
15715751A| 15709 4 | 1575 6 76 12 050| 4 15762500A[15760] 5/8 6250 | 5/8 6 1-9/16 6 :
() 15715752A|15710 4 | 1575 6 76 12 075| 4 15762501A[15761| 5/8 6250 | 5/8 6 1-9/16 0.015 6 Q
t 15718750A[15711] 3/16 1875 | 1/4 3 9/16 4 15762502A[15762| 5/8 6250 | 5/8 6 1-9/16 0.020 6
: 15718751A[15712] 3/16 1875 | 1/4 3 9/16 0.015 4 15762503A[15763| 5/8 6250 | 5/8 6 1-9/16) 0.030 6
h 15718752A[15713| 3/16 1875 | 1/4 3 9/16 0.020 4 15762504A[15764| 5/8 6250 | 5/8 6 1-9/16 0.045 6
15718753A[15714 3/16 1875 | 1/4 3 9/16 0.030 4 15762505A|15765| 5/8 6250 | 5/8 6 1-9/16 0.060 6 l—l
15719680A[15715 5 | .1968 6 90 15 4 15762506A[15766| 5/8 6250 | 5/8 6 1-9/16 0.090 6
15719681A|15716 5 | .1968 6 90 15 050| 4 15762990A| 15767 16 | .6299 16 150 40 6
15719682A[15717 5 | .1968 6 90 15 0.75| 4 15762991A| 15768 16 | .6299 16 150 40 050 6
15719683A[15718 5 | .1968 6 90 15 1.00| 4 15762992A[ 15769 16 | .6299 16 150 40 0.75| 6
15723620A[15719 6 | .2362 6 90 15 6 15762993A|15770 16 | .6299 16 150 40 1.00] 6
15723621A15720 6 | .2362 6 90 15 050| 6 15762994A 15771 16 | .6299 16 150 40 150 6
15723622A/15721 6 | .2362 6 90 15 0.75| 6 15762995A[15772 16 | .6299 16 150 40 200 6
15723623A15722 6 | .2362 6 90 15 1.00 6 15762996A| 15773 16 | .6299 16 150 40 250 6
15725000A[15723| 1/4 2500 | 1/4 3-1/2 5/8 6 15762997A[15774 16 | .6299 16 150 40 3.00] 6
15725001A[15724| 1/4 2500 | 1/4 3-1/2 5/8 0.015 6 15775000A[15775| 3/4 7500 | 3/4 6 1-7/8 8
15725002A[15725| 1/4 2500 | 1/4 3-1/2 5/8 0.020 6 15775001A|15776| 3/4 7500 | 3/4 6 1-7/8 0.015 8
15725003A[15726| 1/4 2500 | 1/4 3-1/2 5/8 0.030 6 15775002A[15777| 3/4 7500 | 3/4 6 1-7/8 0.020 8
15725004A115727| 1/4 .2500 1/4 3-1/2 5/8 0.045 6 15775003A|15778| 3/4 7500 3/4 6 1-7/8 0.030 8
15731250A|15728 | 5/16 3125 | 5/16 4 3/4 6 15775004A[15779] 3/4 7500 | 3/4 6 1-7/8 0.045 8
15731251A[15729] 5/16 3125 |5/16 4 3/4 0.015 6 15775005A|15780| 3/4 7500 | 3/4 6 1-7/8 0.060 8
15731252A[15730| 5/16 3125 [5/16 4 3/4 0.020 6 15775006A[15781| 3/4 7500 | 3/4 6 1-7/8 0.090 8
15731253A[15731] 5/16 3125 |[5/16 4 3/4 0.030 6 15775007A[15782| 3/4 7500 | 3/4 6 1-7/8 0.125 8
15731254A[15732] 5/16 3125 |5/16 4 3/4 0.045 6 15778740A[15783 20 | .7874 20 150 45 8
15731500A[15733 8 | .3150 8 100 20 6 15778741A[15784 20 | .7874 20 150 45 050 8
15731501A[15734 8 | .3150 8 100 20 050| 6 15778742A|15785 20 | .7874 20 150 45 075] 8
15731502A[15735 8 | .3150 8 100 20 0.75| 6 15778743A[15786 20 | .7874 20 150 45 1.00] 8
15731503A]15736 8 | .3150 8 100 20 1.00| 6 15778744A|15787 20 | 7874 20 150 45 150 8
15731504A15737 8 | .3150 8 100 20 1.50| 6 15778745A|15788 20 | .7874 20 150 45 200 8
15737500A[15738] 3/8 3750 | 3/8 4 1 6 15778746A]15789 20 | .7874 20 150 45 250] 8
15737501A|15739| 3/8 .3750 3/8 4 1 0.015 6 15778747A|15790 20 7874 20 150 45 3.00 8
15737502A[15740] 3/8 3750 | 3/8 4 1 0.020 6 15798430A| 15791 25 | 9843 25 150 50 10
Japle of Technical information on page 232. Technical information on page 232. Comtonte
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uffCut® High Performance End Mills
@ Series 157 Continued B i | Weldon %

o | [— TuffCut® DM : @ I] A imae || T HB
Z Multi I:I[l I] 4 ALtima® { /_T_R Series 192 Z Mult Ell] AL ™ I\;T/—(Issss

52
D2 D1
W % Designed for high-speed machining of cast iron, mild steels and similar materials.

[ L2 on-Center
— ] f Ll—— T Non-Cent

Cutting 4
||‘||‘|‘|I‘Iﬁ
. Flute Corner D2 D1 ‘%
ALtima®52 Diameter Shank OAL Length | Radius | No.of u " """'
D1 D2 L1 L2 R Flutes *High volumetric metal removal rates. L L2 —
~ Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm Achi o) i o) i o~
) 15798431A[15792 25 | 9843 25 150 50 050 10 *Achieve 20% higher speed, 50% higher feed than L1 o
‘; 15798432A| 15793 25 | 9843 25 150 50 075| 10 a standard end mill. ;
@ 15798433A[ 15794 25 | 9843 25 150 50 1.00] 10 ) Flute @
5 15798434A[15795 25 | 9843 25 150 50 150 10 ALfima® TiN Diameter Shank OAL Length | No. of S
N 15798435A[ 15796 25 | 9843 25 150 50 2.00] 10 o 52 X % Flutes )
lg;ggigsﬁ 12;2; 22 ggjg ;g 128 :g ggg 18 Tool No. EDP | ToolNo. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm
: : 19225000A [ 95730 [ 19225000T [ 95447 | 1/4 2500 | 1/4 2 1/4 3
Z 15710000A115799] 1 1.0000 | 1 6 2 10 19225001A| 95737 | 192250017 | 95454 1/4 2500 | 1/4 2112 3/4 3 Z
::;1888;2 1228? 1 1'8888 1 2 ; 8'822 18 19231500A [ 95744 [ 19231500T | 95461 8 | .3150 8 51 8 3
Q 15710003A 1280217 o000 1 S > 5030 m 19231501A] 95749 192315017 95466 8 .3150 8 64 16 3 Q
: : 19237500A 95731 [19237500T[ 95448 | 3/8 3750 | 3/8 2 3/8 4
® 15710004A|15803] 1 1.0000 | 1 6 2 0.045 10 19237501A| 95738 19237501T | 95455| 3/8 3750 | 38 2112 7/8 4 o
el gl e ERUINURS (o B 2 Loed 1 19239370A | 95745 | 19239370T | 95462 10 | 3937 10 51 0| 4 )
— 15710006A|15805] 1 1.0000 | 1 6 2 0.0 10 19239371A[ 95750 [ 192393717 | 95467 10 | 3937 10 70 20 4 -
( e [l G [ EROHUS (i B 2 Li22 10 19247240A| 95746 | 19247240T | 95463 12 | 4724 12 64 2] 4 (
19247241A] 95751 | 192472417 | 95468 12 | 4724 12 76 25 4 Hg
C o . 19250000A | 95732 [ 19250000T [ 95449 172 5000 | 1/2 2112 1/2 4
— Technical information on_page 232. 19250001A | 95739]192500017| 95456 | 1/2 5000 | 1/2 3 1 4 "E
l—' 19262500A [ 95733 | 19262500T [ 95450| 5/8 6250 | 5/8 3 5/8 4 H
19262501A|95740[192625017|95457| 5/8 6250 | 5/8 3-1/2 1-1/4 4
19262990A | 95747 [ 19262990T | 95464 16 | .6299 16 76 16 4
19262991A] 95752 [ 19262991T | 95469 16 | .6299 16 89 32 4
19275000A | 95734 | 19275000T[95451| 3/4 7500 | 3/4 4 3/4 4
19275001A] 95741 [19275001T| 95458 | 3/4 7500 | 3/4 4 1-1/2 4
19278740A | 95748 192787407 | 95465 20 | .7874 20 76 20 4
19278741A( 95753 [ 192787417 | 95470 20 | 7874 20 102 38 4
19210040A [ 95735[19210040T|95452| 1 1.0000 | 1 4 1 4
19210041A|95742(192100417| 95459 1 1.0000 | 1 4 1-1/2 4
19210050A 95736 [ 19210050T[ 95453 1 1.0000 | 1 4 1 5*
19210051A| 95743 192100517 95460| 1 1.0000 | 1 4 1-1/2 5*
*Non-Center Cutting.
Inch Metric (mm)
D1 Tolerance D1 Tolerance
1/4-1 +.000/-.003 8.00-20.00 +.000/-.076
Technical information on page 246.
Extend the Life of Your Cutting Tools with
M.A.Ford®s Reconditioning Service
Table of Table of
Contents Contents
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uffCut® High Performance End Mills

Weldon _
TuffCut®ss | . 53° | TuffCut® SS 23 A ™ acimet || Tic
. i hank b . ima i
Series 112 (] I] B | oove Series 172 (] I] |
Designed for milling stainless steel, titanium, inconel
and other similar metals, where high cutting forces are Inch
generated. Works well as a finishing tool. f I o Tolerance
' ) 1/8-1/4 +.000/-.002
D2 N D1 @ >1/4-3/4 +.000/-.003
L L2 — ‘ l Metric (mm)
~ L1 D D1 D1 Tolerance h10 o
- 2 3.00 +.000/-.040 N~
; Uncoted i Diameter Shank OAL Flute Length Inch f -7 — ;
9 D1 D2 L1 L2 D1 Tolerance L2 >6.00-10.00 | +.000/-.058 Q
[ -
3 Tool No. EDP Tool No. EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm /814 | +0007-.002 L1 | >10.00-18.00 +.000/-.070 ‘c};
11211810 | 11203 | 11211810T | 11204 30 | 1181 3.0 38 12.0 21T | +0007008 >18.00-20.00 | +000-084
11212500 | 11205 | 11212500T | 11206 | 1/8 1250 | 1/8 1-1/2 3/8 Metric (mm) Siametor Shank OAL Fiute Length
Ww 11213780 | 11207 | 112137807 | 11208 35 | 1378 4.0 51 12.0 D1 Tolerance h10 ALtima® TiCN D1 D2 7 2 w
3.00 +.000/-.040
m 11215620 | 11209 | 11215620T | 11210 [ 5/32 1562 3/16 2 172 ~3.00.6.00 © 0001048 Tool No. EDP Tool No. EDP | Inch | mm | Decimal | Inch mm | Inch | mm | Inch mm m
® 205D || TIZ01 | TIZ0570T || 1212 S0 || SiETE gl i 149 | Mooomooo T o000 17211811A | 17212 | 17211811C | 17211 30 | .1181 6 51 8 e
:H 11217720 | 11213 | 112177207 | 11214 4.5 | 1772 5.0 o1 140 | [THooo1e00 | +ooorom0 17212500A | 17217 | 17212500C [ 17215 | 1/8 1250 | /8 1-1/2 1/4 H=
( 11218750 | 11215 | 11218750T | 11216 | 3/16 1875 | 3/16 2 9/16 >18.00-25.00 | +.000/-084 17212501A | 17218 | 17212501C | 17216 | 1/8 1250 1/8 1-1/2 3/8
é 11219680 | 11217 | 11219680T | 11218 50 | .1968 5.0 51 20.0 17215751A | 17222 | 172157510 | 17221 2o | 1575 5 > » &'—)-
11221650 | 11219 | 11221650T | 11220 5.5 | 2165 6.0 64 20.0 | « Excellent surface 17218750A | 17227 | 17218750C | 17225 | 3/16 1875 | 3/16 5/16 -
- 11221870 | 11221 | 11221870T | 11222 | 7/32 2187 | 1/4 2-112 5/8 finishes. 17218751A | 17228 | 17218751C | 17226 | 3/16 1875 | 3/16 9/16 -
P‘ 11223620 | 11223 | 11223620T | 11224 6.0 | .2362 6.0 64 200 | . high speed and feed e e s B TR = 7 l_'
11225000 | 11225 | 112250007 | 11226 | 1/4 2500 | 14 212 3/4 capabilities. 17223621A [ 17237 | 17223621C | 17236 6.0 | .2362 51 15
11227560 | 11227 | 11227560T | 11228 70 | 2756 8.0 64 20.0 . .
«TiN Coating adds Iu- 17225000A | 17242 | 17225000C | 17240 | 1/4 2500 | 1/4 2 3/8
11228120 | 11229 | 11228120T | 11230 | 9/32 2812 | 5/16 2-1/2 3/4 bricity to prevent edge 17225001 | 17243 | 17225001G | 17241 | 172 500 | 12 12 ™
11231250 | 11231 | 11231250T | 11232 | 5/16 3125 | 5/16 2-112 13/16 build up. 17231250A | 17247 | 17231250C | 17245 | 5116 3125 | 5/16 2 7116
11231500 | 11233 | 11231500T | 11234 80 [ 3150 80 64 200 |+ High helix angle 17231251A [ 17248 | 17231251C | 17246 | 5/16 3125 | 5/16 2-1/2 13/16
11235430 | 11235 | 112354307 | 11236 9.0 | 3543 9.0 64 200 | increases length of 17231501A | 17252 | 17231501C | 17251 80 | .3150 8 64 20
11237500 | 11237 | 112375007 | 11238 | 3/8 3750 | 3/8 2-1/2 7/8 cutting edge engaged 17237500A | 17257 | 172375000 | 17255 | 378 5750 | a8 > 72
11239370 | 11239 | 11239370T | 11240 10.0 | .3937 10.0 70 25.0 in the cut, reducing 17237501A | 17258 | 17237501¢C | 17256 | 3/8 3750 3/8 2-1/2 1
11243310 | 11241 | 11243310T | 11242 1.0 | 4331 11.0 70 250 | cutting load variations 7230371 | 17262 | 172303710 | 17261 oo | 3037 m = p”
and prolonging tool . .
11243750 | 11243 | 112437507 | 11244 | 7/16 A375 | 7/16 2-3/4 1 life P ging 17243750A | 17267 | 17243750C | 17265 | 7/16 4375 | 7116 2-1/2 9/16
11247240 ] 11245 | 112472407 | 11246 12.0 | 4724 12.0 76 25.0 17243751A | 17268 | 17243751C | 17266 | 7/16 4375 | 7116 2-3/4 1
11250000 | 11247 | 11250000T | 11248 | 1/2 5000 | 172 3 1 17247241A | 17272 | 17247241C | 17271 12.0 | 4724 12 76 30
11255120 | 11249 | 11255120T | 11250 14.0 | .5512 14.0 89 30.0 17250000A | 17277 | 17250000C | 17275 | 112 5000 | 172 2-1/2 5/8
11256250 | 11251 | 11256250T | 11252 | 9/16 5625 | 9/16 3-1/2 1-1/8 e e I (R e [t [y =0 B e e
11262500 | 11253 | 11262500T | 11254 | 5/8 6250 | 5/8 3-1/2 1-1/4 17262500 | 17282 | 172625000 | 17280 | 558 o250 | 58 3 ™
VIZE2EE0 | 250 | TIAEZERCT || 280 8.0 | 82E 121 e U0 17262501A | 17283 | 17262501C [ 17281 | 518 6250 | 508 3172 1-5/8
11270870 | 11257 | 11270870T | 11258 18.0 | .7087 18.0 102 35.0 17262991A | 17287 | 17202991C | 17286 160 | o299 0 P 8
11275000 | 11259 | 112750007 | 11260 | 3/4 7500 | 3/4 4 1-1/2 R aen| | Taraniee | e || e == || o ;
11278740 | 11261 | 11278740T | 11262 20.0 | .7874 20.0 102 38.0 172750014 | 17293 | 17275001C | 17291 | 374 500 | 34 58
11286620 | 11263 | 11286620T | 11264 220 | .8662 22.0 102 40.0 ol | T AT | G %5 o = = =
11287500 | 11265 | 11287500T | 11266 | 7/8 8750 | 7/8 4 1-1/2
11298430 | 11267 | 11298430T | 11268 250 | .9843 25.0 102 40.0 o , Al :
Technical information Technical information on_page 238.
Table of 11210000 | 11201 | 112100007 | 11202 | 1 1.0000 | 1 4 1-1/2 Table of
Contents on page 221. Contents
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uffCut® High Performance End Mills

TuffCut® SS 45° | [ | — TuffCut® SS 45° | [ | —
u u 23 ALtima® TiCN | u u 25 ALtima® TiCN |
. ima i . ima i
Series 174 |:| |:| Series 175 |:| I]
Metric (mm)
R R
D1 Tol h10 Metric (mm)
< ‘ _|_ olerance ‘ ﬂ — i — v
N~ 3.00 +.000/-.040 D2 D1 % olerance ‘l:
-
N b2 D! Inch >3.00-6.00 +.000/-.048 \ Inch 6.00 +.000/-.048 -
.q:', f D1 Tolerance >6.00-10.00 +.000/-.058 f I— L2 _r D1 Tolerance >6.00-10.00 +.000/-.058 .g
@ L2 = 1/8-1/4 | +.000/-002 >10.00-18.00 |  +.000/-.070 L1 i +.0007002 210001800 | *000R070 o
(D >1/4-3/4 +.000/-.003 >18.00-20.00 +.000/-.084 w
L1 > 1/4-3/4 | +.000/-.003 >18.00-20.00 | +.000/-.084
. Flute Corner
m ALtima® TicN Diameter Shank OAL Flute Length | Corner Radius ALtima® TiCN Diameter Shank OAL Length Radius (0 )
ima 1
W D1 D2 L1 L2 R D1 D2 L1 L2 R w
® Tool No. EDP Tool No. EDP | Inch | mm | Decimal | Inch | mm | Inch mm Inch mm Inch mm ToolNo. | EDP | ToolNo. | EDP | Inch [ mm ] Decimal | Inch | mm | Inch | mm [inch ] mm | Inch | mm ®
17523621A[ 17510 [17523621C[ 17511 6 | .2362 6 51 15 0.4
:' 17411811A | 17410 | 17411811C | 17411 3 | M8t 6 51 8 02 17525000A| 17519 |17525000C| 17520 1/4 2500 | 1/4 2 3/8 0.015 et
17412500A | 17413 | 17412500C | 17415 | 1/8 1250 | 1/8 1-1/2 1/4 0.008 17525001A[ 95777 [17525001C| 95770 1/4 2500 | 1/4 2-1/2 3/4 0.015 :
ﬁ‘é 17412501A | 17414 | 17412501C | 17416 | 1/8 1250 | 1/8 1-1/2 3/8 0.008 17531250A| 17524 [17531250C| 17525 | 5/16 3125 | 5/16 2 7116 0.015 é.é
17531251A[ 95778 [17531251C| 95771] 5/16 3125 | 5/16 2-1/2 13/16 0.015
17415751A | 17420 | 17415751C | 17421 4 1575 6 51 1 0.2
17531501A[ 17530 [17531501C[ 17531 8 | .3150 8 64 20 0.5
= 17418750A | 17423 | 17418750C | 17425 | 3/16 1875 | 3/16 5/16 0.008 17537500A1 17534 [17537500C | 17535 | 3/8 3750 | 378 > 72 0.020 :
h 17418751A | 17424 | 17418751C | 17426 | 3/16 1875 | 3/16 9/16 0.008 17537501A[ 95779 [17537501C| 95772 3/8 3750 | 3/8 2-1/2 1 0.020 l_'
17543750A[ 17544 [17543750C| 17545 7/16 4375 | 7/16 2-1/2 9/16 0.020
17423621A | 17435 | 17423621C | 17436 2362 6 51 15 0.4 17543751A| 95780 | 17543751C| 95773 | 7/16 4375 | 7116 2-3/4 1 0.020
17425000A | 17438 | 17425000C | 17440 | 1/4 .2500 1/4 2 3/8 0.015 17547241A| 17550 [17547241C| 17551 12 4724 12 76 30 0.5
17425001A | 17439 | 17425001C | 17441 | 1/4 2500 | 1/4 2-1/2 3/4 0.015 17550000A][ 17559 [17550000C] 17560 1/2 5000 | 1/2 2-1/2 5/8 0.030
17431250A | 17443 [ 17431250 [ 17445 | 5116 3125 | 5/16 2 7116 0.015 17550001A1 95781 |17550001C| 95774 1/2 5000 | 172 3 1-174 0.030
17562500A[ 17569 [17562500C| 17570 5/8 6250 | 5/8 3 3/4 0.030
17431251A | 17444 | 17431251C | 17446 | 5/16 3125 | 5/16 2-1/2 13/16 0.015 17562501A| 95782 |17562501C | 95775 | 5/8 5250 | 5/8 12 15/8 0.030
17431501A | 17450 | 17431501C | 17451 8 3150 8 64 20 0.5 17562991A[ 17575 [17562991C|[ 17576 16 | 6299 16 89 38 0.7
17437500A | 17453 | 17437500C | 17455 | 3/8 .3750 3/8 2 1/2 0.020 17575000A| 17579 |17575000C (17580 3/4 7500 | 3/4 3 1 0.035
17437501A | 17454 | 17437501C | 17456 | a/8 3750 | 318 2172 1 0.020 17575001A] 95783 |17575001C| 95776 | 3/4 7500 | 3/4 4 1-5/8 0.035
17578741A[ 17590 [17578741C[ 17591 20 | .7874 20 102 45 0.7
17439371A | 17460 | 17439371C | 17461 10 | .3937 10 70 25 0.5
17443750A | 17463 | 17443750C | 17465 | 7/16 4375 | 7116 2-1/2 9/16 0.020 Technical information on page 238.
17443751A | 17464 | 17443751C | 17466 | 7/16 4375 | 7116 2-3/4 1 0.020
17447241A | 17470 | 17447241C | 17471 12 | 4724 12 76 30 0.5 C l h r
17450000A | 17473 | 17450000C | 17475 | 1/2 5000 | 172 2-1/2 5/8 0.030 0 e l'a l“g
17450001A | 17474 | 17450001C | 17476 | 1/2 5000 | 172 3 1-1/4 0.030
17462500A | 17478 | 17462500C | 17480 | 5/8 6250 | 5/8 3 3/4 0.030
17462501A | 17479 | 17462501C | 17481 | 5/8 6250 | 5/8 3-1/2 1-5/8 0.030
17462991A | 17485 | 17462991C | 17486 16 | .6299 16 89 38 0.7
17475000A | 17488 | 17475000C | 17490 | 3/4 7500 | 3/4 3 1 0.035
17475001A | 17489 | 17475001C | 17491 | 3/4 7500 | 3/4 1-5/8 0.035 M A F Or d®
17478741A | 17495 | 17478741C | 17496 20 | .7874 20 102 45 0.7 = u
Table of Technical information on page 238. Table of
Contents Contents
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uffCut® High Performance End Mills

Series 176 Z5 ALtima® TiCN | Series 113 Z6 TiN Shanks & above

DIN6535

TuffCut® SS @ |:| |:| 45° || mm I TuffCut®SS [l |:| I:I 53° l\iﬂio:B 3/8” (6mm)
a

Ideal for machining metals where high cutting

| | forces are generated. Also, the TuffCut® SS works
AU | well in most materials as a finishing tool 1 B
— R D2 D1 9 ’
1t C - &
D2 D1
} Lo
L N e — |
Non-center
C'e L cutting (32)
- -
3 . . Diameter Flute nch ) Diameter Shank OAL Flute Length Inch 8
= ALtima® TiCN D1 Shank | OAL Length D1 Tolerance Uncoated TiN D1 D2 7 T o —— =
2 1/4 +.000/-.002 2
2] Tool No. EDP Tool No. EDP | Inch | Decimal D2 L1 L2 OO Tool No. | EDP | ToolNo. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm VB || e 0
17625001A | 17609 | 17625001C | 17611 | 1/4 | .2500 14 | 2412 | 34 ZUAOR | +000R.008 11311810 | 11303 | 11311810T | 11304 30 | 1181 3.0 38 12.0 | L4t | +000-003
W 17625002A | 17610 | 17625002C | 17612 | 14 | 2500 1/4 4 1-1/4 11312500 | 11305 | 113125007 | 11306 | 1/8 1250 | 1/8 1172 3/8 W
Metri
W 17631251A | 17619 | 17631251C | 17621 | 5116 | 3125 | 516 [ 2-12 [ 13116 11313780 | 11307 | 11313780T | 11308 35 | .1378 4.0 51 12.0 e"”’":': W
olerance
17631252A | 17620 | 17631252C | 17622 | 5116 | 3125 | 5016 4 1-1/4 11315620 | 11309 | 11315620T | 11310 | 5/32 1562 | 3/16 2 172 b1 h10
® @
- 17637501A | 17629 | 17637501C | 17631 | 38 | 3750 38 | 2-112 1 11315750 | 11311 | 11315750T | 11312 40 | 1575 4.0 51 14.0 3.00 +000/-040 )
— 17637502A | 17630 | 17637502C | 17632 | 3/8 | .3750 3/8 4 1-1/2 11317720 [ 11313 | 113177207 | 11314 45 | 1772 5.0 51 14.0 [ | 2300600 | +0007048 —
( 17643751A | 17639 | 17643751C | 17641 | 7116 | 4375 | 716 | 2-3i4 1 11318750 | 11315 | 11318750T | 11316 | 3/16 1875 | 3/16 2 9/16 26001000 | +0007.058 (
>10.00-18.00 +.000/-.070
17643752A | 17640 | 17643752C | 17642 | 7116 | 4375 | 7116 4 2 11319680 | 11317 | 11319680T | 11318 50| .1968 5.0 51 20.0
>18.00-25.00 +.000/-.084
= 17650001A | 17649 | 17650001C | 17651 | 12 [ 5000 112 3 1-1/4 11321650 | 11319 | 11321650T [ 11320 55| 2165 6.0 64 20.0 —
h 17650002A | 17650 | 17650002C | 17652 | 12 | 5000 172 4 2 11321870 | 11321 | 113218707 [ 11322 | 7/32 2187 | 1/ 2-1/2 5/8 l_'
17662501A | 17659 | 17662501C | 17661 | 518 | 6250 58 | 312 | 1-58 11323620 | 11323 | 11323620T | 11324 60 | .2362 6.0 64 20.0
17662502A | 17660 | 17662502C | 17662 | 518 | 6250 5/8 5 2-1/2 11325000 | 11325 | 113250007 | 11326 | 1/4 2500 | 1/4 2-1/2 3/4 -TiN Coating adds
17675001A | 17669 | 17675001C | 17671 | 314 | 7500 3/4 4 1-5/8 11327560 | 11327 | 11327560T [ 11328 70| 2756 8.0 64 200 lubricity to prevent
17675002A | 17670 | 17675002C | 17672 | 314 | .7500 3/4 6 3-1/4 11328120 | 11329 | 113281207 [ 11330 | 9/32 2812 | 516 2-1/2 3/4 edge build up.
11331250 | 11331 | 113312507 [ 11332 | 5/16 3125 | 5116 2-1/2 13/16 « 6 Flute geometry
Technical information on page 238. 11331500 | 11333 | 11331500T | 11334 80 | .3150 8.0 64 200 lowers cutting force
11335430 | 11335 | 11335430T | 11336 90 | .3543 9.0 64 20.0| vibration, permit-
11337500 | 11337 | 113375007 | 11338 | 3/8 3750 | 38 2112 718 ting higher feeds
11339370 | 11339 | 113393707 [ 11340 10.0| 3937 10.0 70 250| (atcomparable chip
loads) and improved
11343310 | 11341 | 11343310T | 11342 10| 4331 1.0 70 260 4 ol lfe
11343750 | 11343 | 113437507 | 11344 | 7/16 4375 | 7/16 2-3/4 1 '
ISO 9001:2000 Certified 11347240 | 11345 | 113472407 | 11346 120 4724 12.0 76 25.0
11350000 | 11347 | 113500007 [ 11348 [ 172 5000 | 172 3 1
An ESOP Company 11355120 | 11349 | 11355120T | 11350 140 5512 14.0 89 30.0
11356250 | 11351 | 11356250T | 11352 | 9/16 5625 | 9/16 3-1/2 1-1/8
11362500 | 11353 | 11362500T | 11354 | 5/8 6250 | 5/8 3-1/2 1-1/4
11362990 | 11355 | 11362990T | 11356 16.0| 6299 16.0 89 30.0
11370870 | 11357 | 11370870T | 11358 18.0| 7087 18.0 102 35.0
11375000 | 11359 [ 113750007 | 11360 | 3/4 7500 | 3/4 4 1-1/2
11378740 | 11361 | 11378740T | 11362 200 .7874 20.0 102 38.0
11386620 | 11363 | 11386620T | 11364 220 .8662 22,0 102 40.0
11387500 | 11365 | 113875007 | 11366 | 7/8 8750 | 7/8 4 1112
T 11398430 | 11367 | 11398430T | 11368 250 9843 25.0 102 400 | Technical information Tablo o
ontents - ontents
11310000 | 11301 | 11310000 | 11302 [ 1 1.0000 | 1 4 1112 on page 221.
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u ut® General Purpose End Mills
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ritout P | [z || OOl T =

/ am) ®
u ut Designed for aggressive milling of most materials. R

) .
=8 General Purpose End Mills ‘ Lt
: g e R
o
i Designed ! }* H ’{
esigne
2 Square End/Corner Radius o — _ L |
: S
3 4 Fiute in the USA 005 sl =
= TuffCut® GP Series 111 Diameter Shank OAL Flute Corner Inch =
s : Uncoated Length Radius D1 Tolerance 0
QC) TuffCut® GP Serles 114 D1 D2 L1 L2 R Ton 70007001 .g
8 TuffCut® GP Series 117 Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm y— +.000/-.002 J‘;
TuffCut® GP Series 151 Ball Nose 11100500 |51001 .0050* | 1/8 1-1/2 015 —— +'000/_'003
® 2 11100780 [51003 02| .0078* 3.0 38 0.6 0
® JuifCut® GRS 11101000 [51005 0100* | 1/8 1-1/2 030 D1 Micro
N TuffCut® GP Series 161 4 Fute — - ' Sizes” Tolerance (oW
. TuffCut® GP Series 140 11101180 151007 03| 0118 3.0 38 09 005-100 | +.0005/-.0005
=] TuffCut® GP Series 122 : 11101500 [51009 0150° | 1/8 1112 045 O
(J TuffCut® GP Series 132 TuffCut® GP Ser!es 165 11101560 [11011] 1/64 0156 | 1/8 1-1/2 1/32 “Inch decimal size range .005 - .100 only. ®
t TuffCut® GP Series 181 TuffCut® GP Series 167 11101570 [51013 04 | 0157 30 38 12 T — ) —
= 3 TuffCut® GP Series 184 11101960 (51015 05| .019 3.0 38 15 > ——— :
= Flute _ 3 11102000 [51017 0200 | 118 1172 060 Q
TuffCut® GP Series 116 Flute TCute GRIE 11102360 |51019 06| 0236 3.0 38 18 020050 | +000r025
TuffCut® GP Series 169 Uil = 11102500 [51021 0250 | 158 1172 075 060300 | +000"040 =
2 Flute 11102750 51023 07| 0275 3.0 38 2.1 >3.006.00 | +000-048 l_.
TuffCut® GP Series 121 2 Flute 11103000 {51025 0300 | 1/8 1-1/2 .090 >6.00-10.00 | +.000/-.058
__*\\ " TuffCut® GP Series 164 TuffCut® GP Series 150 11103120 |11027| 1/32 0312 | 1/8 1-1/2 5/64 >10.00-18.00 | ~ +.000/-.070
— : ) TuffCut® GP Series 166 11103150 [51029 08| .0315 3.0 38 2.4 >18.00-30.00 |  +.000/-.084
b _,.~/ N t® GP Series 162 TuffCut® GP Series 168 11103500 |51031 0350 | 1/8 1172 105 52.00 +0001-100
: 11103540 |51033 09 | .0354 3.0 38 2.7
TuffCut® GP Series 186 11103940 |11035 1.0 | .0394 3.0 38 3.0
11104000 [51039 0400 | 1/8 1-1/2 120
11104330 |51041 1.1 | .0433 3.0 38 3.3
11104500 [51043 0450 | 1/8 1-1/2 135
: 11104680 |11045| 3/64 0468 | 1/8 1-1/2 7164
{ 11104720 |51047 12 | 0472 3.0 38 36
11105000 |51049 0500 | 1/8 1-1/2 150
11105120 |51051 13 | 0512 3.0 38 3.9
_ 11105500 |51053 0550 | 1/8 1-1/2 165
s 11105510 [51055 14 | 0551 3.0 38 4.2
11105910 |11057 15| .0591 3.0 38 6.0
11105911 [51057 15| .0591 3.0 38 45
11106000 |51061 0600 | 1/8 1-1/2 180
B 11106250 |11063] 1/16 0625 | 1/8 1-1/2 3/16
' 11106300 |51065 1.6 | .0630 3.0 38 4.8
11106500 |51067 0650 | 1/8 1-1/2 195
11106690 |51069 1.7 | 0669 3.0 38 5.1
11107000 |51071 0700 | 1/8 1-1/2 210
ISO 9001:2000 Certified 11107090 |51073 1.8 | .0709 3.0 38 54 Coated tools on page 175.
11107480 |51075 1.9 | .0748 3.0 38 5.7 o ,
An ESOP Company 11107500 51077 0750 | 1/8 1-1/2 225 Technécal information on Table of
- *End mills 0.015” (0.3mm) and smaller are non-center cutting. M Contents
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u ut® General Purpose End Mills

@ Series 111 Continued Series 111 Continued @
R

30° | /_ | Uncoated Diameter Shank OAL Lzlrt'g:fh g:;?:;
za |10l . eSS EX: iy T
' 1 Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm
] | ’ }i'-z ;{ 11125002 [51413| 1/4 2500 | 1/4 2-112 3/4 0.020
= [ 1] p 11125003 [51415| 1/4 2500 | 1/4 2-112 3/4 0.030
! 11125004 [51417| 1/4 2500 | 1/4 2-112 3/4 0.045
11127560 | 11131 70| 2756 8.0 64 20.0
Uncoated Diameter Shank OAL L':'I;‘;h g::l‘:; 11128120 [11133] 9/32 2812 | 5/16 2-112 3/4
D1 D2 T T R 11131250 |11135] 5/16 3125 | 5/16 2-112 13/16
Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch [ mm | Inch | mm | Inch [ mm 11131251 |51419| 5/16 3125 | 5/16 2-1/2 13/16 0.015
= e el s o | e e 11131252 [51421] 5/16 3125 | 5/16 2-1/2 13/16 0.020 =
- 11107870 111081 >0 o787 30 38 90 11131253 [51423] 5/16 3125 | 5/16 2-112 13/16 0.030 o
2 PR e 20 | e 5 s 80 11131254 [51425| 5/16 3125 | 5/16 2-1/2 13/16 0.045 @
o 11108000 |51085 0800 | 1/8 1-1/2 240 11131500 | 11137 80| .3150 8.0 64 200 o
11109000 151089 0900 1 /8 1-1/2 =70 11131502 |51428 80| 3150 8.0 64 20.0 075
11109370 [11001] 3/32 0937 | 1/8 1-172 9/32 o058 BIEEL N0 50 64 200 1.00
(a1 11109500 151093 0950 | 1/8 1-1/2 285 11131504 |51456 80| 3150 8.0 64 20.0 1.50 (=18
u 11109840 [11095 2.5 [ 0984 3.0 38 12.0 L < O RSk LN oS 20 B 200 O
B 11110010 151099 1000 | 1/8 1-1/2 300 11137500 [11141] 3/8 3750 | 3/8 2-1/2 1 A
) el E e = e | i 0 11137501 |51427| 3/8 3750 | 3/8 2112 1 0.015 )
— 1111810 111103 30 1181 30 % 12.0 11137502 |51429| 3/8 3750 | 3/8 2-1/2 1 0.020 -
ﬁd_ TR R 50 | oy =0 = o0 kD 11137503 [51431| 3/8 3750 | 3/8 2-1/2 1 0.030 E.é
11112500 1111051 178 250 | 178 1-1/2 38 11137504 |51433| 3/8 3750 | 3/8 2-1/2 1 0.045
11112501 [11108] 1/8 1250 | 1/8 1-1/2 172 11139370 [11143 10.0| .3937 10.0 70 25.0
— 11112511 [51401] 1/8 1250 | 1/8 1-1/2 3/8 0.015 1139371 51412 10.0] 3937 10.0 0 250 0.50 =
l— 11112512 |51403| 1/8 1250 | 1/8 1-1/2 3/8 0.020 11139372 151430 10.0] .3937 10.0 70 25.0 0.75 l—
1113780 111111 351 1378 70 51 12.0 11139373 |51446 10.0| 3937 10.0 70 25.0 1.00
e Il e iy e > B 11139374 [51458 10.0| .3937 10.0 70 25.0 1.50
11115620 [11113[ 5/32 1562 | 3/16 2 112 11143310 |11145 0] 4331 1.0 70 250
i |G A6 || 5 g = LG 11143750 [11147] 7/16 4375 | 7/16 2-3/4 1
11115751 [51404 4.0 [ 1575 4.0 51 14.0 0.50 11147240 | 11149 120| 4724 12.0 76 25.0
e |G e | s g = G s 11147241 [51414 12.0| 4724 12.0 76 25.0 0.50
11117190 111116 | 11764 719 1316 > 56 11147242 [51432 12.0| 4724 12.0 76 25.0 0.75
e | AR =0 = 5 11147243 [51448 12.0| 4724 12.0 76 25.0 1.00
1118750 1111191 3/16 875 1316 > 5/8 11147244 [51460 12.0| 4724 12.0 76 25.0 1.50
11118751 [51405| 3/16 1875_[3/16 2 518 0.015 e T8 SR 20 s, 12.0 6 250 2.00
11118752 [51407| 3/16 1875 | 3116 2 5/ 0.020 11150000 | 11151] 1/2 5000 | 172 3 !
11118753 [51409] 3/16 1875 _| 3/16 2 518 0.030 hS000IN 5o Ille 5000 | 1/2 3 ! 0.015
11119680 111121 so | 1968 50 51 200 11150002 [51437| 1/2 5000 | 1/2 3 1 0.020
PRy 50 | e N = 700 oED 11150003 |51439| 1/2 5000 | 1/2 3 1 0.030
11119682 [51424 50| .1968 5.0 51 20.0 0.75 11150004 |51441] 1/2 5000 | 1/2 3 1 0.045
el =y =0 | e 0 = 200 100 11150005 |51443| 1/2 5000 | 1/2 3 1 0.060
11120310 [11122] 13/64 2031 | 1/4 2-1/2 5/8 11155120 11153 14.0] 5512 14.0 89 30.0
R eE 56 | 2 B0 o 200 11156250 |11155| 9/16 5625 | 9/16 3172 1-1/8
11121870 [11125| 7/32 2187 | 1/4 2-112 5/8 11162500 |11157] 5/8 6250 | 5/8 3112 1-1/4
11123440 |11126| 15/64 2344 | 12 212 34 C:aéef|7t50'0|3 on 11162501 |51445| 5/8 6250 | 5/8 3-1/2 1-1/4 0.015 Coated tools on
11123620 111127 60 | 2362 6.0 64 20.0 page 175 11162502 [51447| 5/8 6250 | 5/8 3112 1-1/4 0.020 page 175.
e Bt 50| e o o 200 050 11162503 |51449| 5/8 6250 | 5/8 3172 1-1/4 0.030
11123022 151426 60 1 2362 6.0 64 20.0 0.75 11162504 [51451] 5/8 6250 | 5/8 3112 1-1/4 0.045
s o 50| e o o 200 10|  Technical information 11162505 |51453| 5/8 6250 | 5/8 3172 1-1/4 0.060 o _
ble of 11125000 111129 172 —500 | 1 2112 3/4 on page 250, 11162506 |51455| 5/8 6250 | 5/8 3172 1-1/4 0.090 Technical information .. ¢
Contents 11125001 (51411 1/4 2500 1/4 2-1/2 3/4 0.015 11162990 [11159 16.0 .6299 16.0 89 30.0 on M Contents
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u nut® General Purpose End Mills

& Series 111 Continued /_R

e

30° { i
24 ||(D| 41l . Oy o £ TuffCut® GP 307 | [ | |
f —T Series 111 Z4 CD ﬂ[l[l = TiN ALtima® TiCN :l
[ | | :l ’ }sz 4{ Coated
- - |
Diameter Shank OAL Flute Corr.ler ‘ _L o}
Uncoated Length | Radius | D2 ® D1 ‘% ()
D1 D2 L1 L2 R -
Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm 1 }i f o]
11162991 (51416 16.0| .6299 16.0 89 30.0 0.50 L2 ’{ o
E 11162992 (51434 16.0| .6299 16.0 89 30.0 0.75 ' ‘ L1 | E
) 11162993 (51450 16.0| .6299 16.0 89 30.0 1.00 i o
9 11162994 (51462 16.0| .6299 16.0 89 30.0 1.50 ] Flute 9
o 11162995 |51470 16.0| 6299 16.0 89 30.0 2.00 TiN ALtima® TiCN Diameter Shank | OAL | ) ohgth o
n 11162996 (51476 16.0| .6299 16.0 89 30.0 2.50 D1 D2 L1 L2 n
11162997 |51482 16.0| .6299 16.0 89 30.0 3.00 Tool No. EDP Tool No. EDP Tool No. EDP | Inch |mm| Decimal | Inch |mm| Inch [mm| Inch [ mm
o 11170870 111161 1801 7087 18.0 102 35.0 11111810T | 11104 | 11111810A | 11003 | 11111810C | 11004 30] .1181 3.0 38 12.0
O 3 T T R W e B B e o = I PR M o
11175001 [51457) 3/4 7500 | 3/4 4 1172 0.015 111187507 | 11120 | 11118750A | 11009 | 11118750C | 11010 | 3/16 1875 | 3/16 2 5/8 u
® 11175002 ]51459] 3/4 7900 | 34 4 1-1/2)  10.020 111196807 | 11124 | 11119680A | 11013 | 11119680C | 11014 50| .1968 5.0 51 200 ®
~d 11175003 |51461) 3/4 7500 | 3/4 4 1-172 0.030 11123620T ][ 11128 | 11123620A [ 11015 [ 11123620C [ 11016 6.0 .2362 6.0 64 20.0 N
: 11175004 (51463| 3/4 7500 | 3/4 4 1-1/2 0.045 11125000T| 11130 | 11125000A | 11017 | 11125000C | 11018 | 1/4 2500 | 1/4 2-1/2 3/4 :
ﬁd_ 11175005 |51465| 3/4 7500 | 3/4 4 1-1/2 0.060 11131250T| 11136 | 11131250A | 11019 [ 11131250C | 11020 | 5/16 3125 | 5/16 2-1/2 13/16 E.é
11175006 |51467| 3/4 7500 3/4 4 1-1/2 0.090 11131500T| 11138 | 11131500A | 11021 | 11131500C | 11022 8.0 .3150 8.0 64 20.0
11175007 151269] 3/ 7500 | 32 7 12 0125 11137500T| 11142 | 11137500A | 11023 | 11137500C | 11024 | 3/8 3750 | 3/8 2-1/2 1
= 11178720 11165 00l 7872 200 0 380 11139370T| 11144 | 11139370A | 11025 | 11139370C | 11026 10.0] .3937 10.0 70 25.0 :
l—l Ti7e741 51318 o0l 7874 500 - 380 550 11143750T| 11148 | 11143750A | 11029 | 11143750C | 11030 | 7/16 4375 | 7/16 2-3/4 1 l—l
11147240T| 11150 | 11147240A | 11031 | 11147240C | 11032 12.0] 4724 12.0 76 25.0
11178742 151436 200| 7874 20.0 102 38.0 0.75 11150000T | 11152 | 11150000A | 11033 | 11150000C | 11034 | 1/2 5000 | 1/2 3 1
11178743 151452 20.0| .7874 20.0 102 38.0 1.00 11162500T | 11158 | 11162500A | 11037 | 11162500C | 11038 | 5/8 6250 | 5/8 3-1/2 1-1/4
11178744 (51464 20.0| .7874 20.0 102 38.0 1.50 11162990T| 11160 | 11162990A | 11039 | 11162990C | 11040 16.0] 6299 16.0 89 30.0
11178745 |51472 20.0| .7874 20.0 102 38.0 2.00 11175000T| 11164 | 11175000A | 11041 | 11175000C | 11042 | 3/4 .7500 3/4 4 1-1/2
11178746 151478 200| 7874 20.0 102 38.0 250 11178740T| 11166 | 11178740A | 11043 | 11178740C | 11044 20.0] .7874 20.0 102 38.0
11178747 |51284 00| 7872 200 102 380 3.00 11198430T| 11172 | 11198430A | 11047 | 11198430C | 11048 25.0| .9843 25.0 102 40.0
1186620 111167 50l 8662 520 102 200 11110000T | 11098 | 11110000A | 11001 | 11110000C | 11002 | 1.0 1.0000 | 1 4 1-1/2
11187500 (11169| 7/8 8750 | 7/8 4 1-1/2
11198430 [11171 25.0| .9843 25.0 102 40.0 Uncoated tools on page 171.
11198431 [51420 25.0| .9843 25.0 102 40.0 0.50
11198432 |51438 250| .9843 25.0 102 40.0 0.75 Technical information on page 250.
11198433 [51454 25.0| .9843 25.0 102 40.0 1.00
11198434 (51466 25.0| .9843 25.0 102 40.0 1.50
11198435 (51474 25.0| .9843 25.0 102 40.0 2.00
11198436 (51480 25.0| .9843 25.0 102 40.0 2.50
11198437 (51486 25.0| .9843 25.0 102 40.0 3.00
11110000 |11097| 1.0 10000 | 1 4 1112 | EEayEE :
Always wear the appropriate personal protective equipment such as safety
11110001 |51471] 1.0 1.0000 1 4 1-1/2 0.015 glasses and protective clothing when using solid carbide or HSS cutting
11110002 |51473( 1.0 1.0000 1 4 1-1/2 0.020 tools. Machines should be fully guarded. Technical data provided should be
11110003 |51475] 1.0 1.0000 1 4 1-1/2 0.030 considered advisory only as variations may be necessary depending on the
11110004 |51477| 1.0 10000 | 1 4 1112 0.045 Coated tools on particular application.
11110005 [51479| 1.0 1.0000 | 1 4 1-1/2 0.060 page 175.
11110006 |51481| 1.0 1.0000 | 1 4 1-1/2 0.090
11110007 [51483| 1.0 1.0000 | 1 4 1-1/2 0.125 Technical information
Table of 11112510 [11107| 1-1/4 1.2500 |[1-1/4 4-3/8 1-9/16 on page 250. Table of
Contents 11112600 [11109 32.0[ 1.2600 32.0 111 40.0 Contents
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u ut® General Purpose End Mills

@ TuffCut® GP 30° ||mmmm @

. Z4 @ [I TiN
Series 114 0 [l | ﬁ TuffCut® GP 74 [I 30° ||Ww .
Chipbreaker end mill designed for aggressive milling of ) Series 117 ( ) 1] [l — :l

most materials.

Recommended for use on close tolerance milling.

+ Allows high feed rates when roughing.

3 I I
-]

» Designed to minimize cutting forces, reduce or
eliminate chatter and prolong tool life.

* Designed with tooth overlap to produce smooth

part finish. ) .
< * NC tolerances on cutting diameter: L1 ~
= Imperial +.001%/-.000” =
" Diameter Shank OAL Flute Metric +.025mm/-.000mm o
2 Uncoated TiN Length — « TiN and ALtima® coatings available. £
5 D1 D2 L1 L2 nc 5
" Tool No. EDP Tool No. EDP | Inch [ mm | Decimal | Inch | mm | Inch | mm | Inch | mm D1 Tolerance ")
11411810 | 11403 | 11411810T | 11404 30 | 1181 3.0 38 12.0 | | 1/8-1/4 | +.000%-002 Uncoated Diameter Shank OAL Flute Length oot
11412500 | 11405 | 11412500T | 11406 | 1/8 1250 | 1/8 1112 38 > 1/4-1 | +.000/-003 D1 D2 L1 L2 D1 | Tolorance
Q— 11413780 | 11407 35 1378 4.0 51 12.0 Metric (mm) Tool No. | EDP Inch | mm Decimal | Inch | mm | Inch | mm | Inch [ mm V64-1 | +001-000 Q—
u 11415620 | 11409 5/32 1562 | 3/16 2 112 Tolerance eietleEy | Hew | il S 15z 020 Metric (mm) u
® 5750 | 11217 o | os 70 o 0 D1 h10 11703120 | 11703 | 1/32 0312 | 18 1112 5/64 VR S — ®'l—'
E ALALECY M S L >0 i =2 >3-322-00 :Zgzjziz 11:222:2 :Zgi 3/64 = .gizg 18 = 1-1/2 = 7/64 2 Lo [ o -
( 11418750 | 11415 | 11418750T | 11416 | 3/16 1875 | 3116 2 5/8 T i S — — — — (
11419680 | 11417 | 11419680T | 11418 50 | .1968 5.0 51 200 | o e T = —
—_ e = = = [te00zs00] vooors¢ 11707810 | 11713 | 5/64 ore1 | e 1172 15/64 —
l_ 11421870 | 11421 7132 2187 | 1/4 2112 5/ ' l_.
11423620 | 11423 | 11423620T | 11424 6.0 | 2362 6.0 64 20.0 11707870 | 11715 20 | 0787 3.0 38 9.0
11425000 | 11425 | 11425000T | 11426 | 1/4 2500 | 1/4 2112 3/ G0 VA 5 e || U il e
azree0 [ 1aar T 275 ~ ” 50 11709840 | 11719 25 | .0984 3.0 38 12.0
428120 | 11320 e 512 o6 7 ” 11710030 | 11723 | 7/64 1093 | 18 1112 21/64
11431250 | 11431 | 11431250T | 11432 | 516 3125 | 5/16 2112 13/16 11711810 | 11725 30 | M8 3.0 38 120
11431500 | 11433 | 114315007 | 11434 80 | 3150 8.0 64 20.0 bl >00R i | ey || e sl 8
PYYrvES vyr YRR 5 ” ~ 11713780 | 11729 35 | .1378 4.0 51 12.0
11437500 | 11437 | 114375007 | 11438 | 3/8 3750 | 3/8 2112 1 HyidteAy]| Wee || kR oo ol 2 2
11439370 | 11439 | 11439370T | 11440 100 | .3937 10.0 70 25.0 1715750 ) 11733 40 | 1575 4.0 51 14.0
11443310 | 11441 11.0 | 4331 11.0 70 25.0 iy || Hies w9 | i 20 2l e
11443750 | 11443 | 11443750T | 11444 | 716 4375 | 716 2-3/4 1 1718750 ) 1737 | 3M6 1875 | 316 2 Sne
11447240 | 11445 | 11447240T | 11446 120 | 4724 12.0 76 25.0 11719680 | 11739 50 | 1968 5.0 51 200
11450000 | 11447 | 11450000T | 11448 | 1/2 5000 | 1/2 3 1 11721650 | 11741 55 | 2165 6.0 64 200
11455120 | 11449 140 | 5512 14.0 89 30.0 11721870 | 11743 | 7/32 2187 | 14 2112 58
11456250 | 11451 9/16 5625 | 9/16 3112 1-1/8 11723620 | 11745 60 | 2362 6.0 64 200
11462500 | 11453 | 11462500T | 11454 | 5/8 6250 | 5/8 3112 1-1/4 11725000 | 11747 | 1/4 2500 | 1/4 2172 34
11462990 | 11455 | 11462990T | 11456 16.0 | .6299 16.0 89 30.0 11727560 | 11749 70 | 2756 8.0 &4 200
11470870 | 11457 | 11470870T | 11458 18.0 | .7087 18.0 102 35.0 11728120 | 11751 | 932 2812 | 516 2172 S/
11475000 | 11459 | 11475000T | 11460 | 3/4 7500 | 3/4 4 1-112 11731250 | 11753 | S/16 3125 | S/16 2172 13716
11478740 | 11461 | 11478740T | 11462 20.0 | .7874 20.0 102 38.0 I]el‘grr]rgiact’ci‘én on ::2;222 :;2? 2'2 2;2 2‘2 Zj ;g‘g
11486620 | 11463 220 | .8662 22.0 102 00| page 222 e T T : 1 - :
11487500 | 11465 718 8750 | 7/8 4 1-1/2 - Technical information
Table of | 11498430 | 11467 250 | 9843 25.0 102 40.0 11739370 | 11761 100 | 3937 10.0 70 29 | on page 250. Table of
Contents 1741410000 | 11401 1 10000 | 1 4 1112 Contents
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u nut® General Purpose End Mills

Series 117 Continued

Tufficut®GP || @ I] 30° || EEILC= el || o
74 @ [l I] ; g_‘_ ‘% Series 151 1] [l [ || omesss || weldon T
2 D1
- f -1 Designed for aggressive milling of most materials.
30° |(mmmm }' L2 ’{ Imperial NC tolerance on body diameter +.001”/-.000".
— :l L1 | { AL
E Uncoated Dla:::ter Sr:an OLI:L FIute:.zength ? L2 .‘_r ""‘_2
" . Lt | "
K] Tool No. EDP Inch mm Decimal Inch | mm Inch mm Inch mm K
- D1 D2 L1 L2 D1 Tolerance
L2y | ey 1210 e 120 7e 20 Tool No. EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm 1/8-1/2 +.001/-.000
o 11750000 | 11769 | 1/2 5000 | 12 3 ! 15111810 | 15121 30 | 1181 6.0 57 8.0 R— =
u 1755120 ) 1771 140 | 5512 14.0 89 300 15112500 | 15101 | 1/8 1250 | /8 2172 112 - S u
o ::;zzzzg :ZZ 95//186 'Zzzz 95’/186 212 11;2 15115620 | 15103 | 5/32 1562 | 3/8 2-1/2 9/16 A PRp—— o
~d : 15115750 | 15123 4.0 1575 6.0 57 11.0 >3.00-6.00 +.000/-.048 ~Nd
o 11762990 ) 11777 160 | 6299 16.0 89 300 15118750 | 15105 | 3/16 1875 | 3/8 2-1/2 5/8 >6.00-10.00 | +.000/-.058 —
¢ 11770870 | 11779 180 | 7087 180 102 350 15119680 | 15125 50 | 1968 6.0 57 130 | [>1000-18.00| +.000-070 ¢
é 11775000 | 11781 | 3/4 7500 | 3/4 4 1-1/2 15121870 | 15107 | 7/32 2187 | 318 2-1/2 5/8 >18.00-20.00 | +.000/-.084
= R S - B Y B A N S
l—l : : : : 15125000 | 15109 | 1/4 2500 | 3/8 2-1/2 3/4 l—l
TR | AR || e /3 i 4 il 15128120 | 15111 | 932 2812 | 38 2-1/2 3/4
11798430 ) 11789 250 | 9843 250 102 40.0 15131250 | 15113 | 5/16 3125 | 38 2112 13/16
hrAlB 9| |l B 1100008 4 ailie 15131500 | 15129 80 | 3150 8.0 63 19.0
o , 15137500 | 15115 | 3/8 3750 | 378 2-1/2 7/8
Technical information on page 250. 15139370 | 15131 10.0 | .3937 10.0 72 22.0
15143750 | 15117 | 7/16 4375 | 12 3 1
15147240 | 15133 120 | 4724 12.0 83 26.0
15150000 | 15119 | 1/2 5000 | 172 3 1
15155120 | 15135 140 | 5512 14.0 83 26.0
Celehra““g 15162990 | 15137 16.0 | 6299 16.0 92 32.0
15170870 | 15139 18.0 | .7087 18.0 92 32.0
15178740 | 15141 200 | .7874 20.0 104 38.0
Technical information on page 250.
M.A. Ford®
-A. FOr ISO 9001:2000 Certified
An ESOP Company
Table of Table of
Contents Contents
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u nut® General Purpose End Mills

@ Series 163 Continued

e

TuffCut® GP || _, I] e —] _ Fiute
Series 163 CD 0 [l - Uncoated Diameter Shank OAL Length |
D1 D2 L1 L2
Designed for aggressive milling of most materials with reduced Tool No. | EDP | Inch [ mm | Decimal | Inch | mm | Inch | mm | Inch | mm
deflection, improved tool life and overall economy. 16343750 |16355| 7/16 4375 | 7/16 2-1/2 5/8 g
16347240 | 16357 120 4724 12.0 64 16.0 w
i _ 16350000 [16359| 1/2 5000 | 172 2-112 5/8 8
— D2 Q Y % 16355120 | 16361 14.0| 5512 14.0 70 18.0 o
| 16362500 |16363| 5/8 6250 | 5/8 3 3/4 ©
o —‘_‘ ,l L ’_ ' 16362990 | 16365 16.0| .6299 16.0 76 20.0 =
) 16370870 |16367 18.0| .7087 18.0 76 25.0 =
n ' L1 ' 16375000 (16369 3/4 7500 | 3/4 3 1 0
2 ) Fiute 16378740 |16371 200| 7874 20.0 76 25.0 2
) Diameter Shank OAL Inch [</]
() Uncoated Length )
D1 D2 L1 L2 D1 Tolerance
Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm 1/64 +.000/-.001
(-8 16301560 |16300] 1/64 0156 | 1/8 1-1/2 023 1/32-1/4 | +.000/-002 (a1
16303120 [16301] 1/32 0312 | 1/8 1112 116 1434 | +.0001-003 TuffCut® GP 30° || = I
O 16303940 [16303 1.0 | .0394 3.0 38 2.0 Series 163 Z4 @ 0 [l [I || Avemae || Tien ([ ] u
® 16304680 [16305| 3/64 0468 | 1/8 1-1/2 3/32 ro— Coated - ®
N 16305910 | 16307 15| .0591 3.0 38 3.0 N
— 16306250 |16309] 1/16 0625 | 1/8 1112 178 Pt Tolerance h10 [ { —
( 16307810 |16310] 5/64 0781 | 1/8 1172 5/32 100300 [ +0007.040 D2 @ D1 % (
16307870 [16311 20| 0787 3.0 38 4.0 >300-600 | +000/-048 |
= 16309370 [16313| 3/32 0937 | 1/8 1-1/2 3/16 >6.00-10.00 | +.000/-.058 —‘_‘ ‘I L2 " ' :
l_. 16309840 16315 25| .0984 3.0 38 5.0 >10.00-18.00 | +.000/-070 | l_.
16310930 |16316| 7/64 1093 | 1/8 1-1/2 7/32 >18.00-20.00 |  +.000/-084 ! ‘ ! L !
16311810 |16317 30| .1181 30 38 6.0
. Flute
16312500 |16319] 1/8 1250 | 1/8 1-1/2 1/4 TiN ALtima® TicN Diameter Shank OAL Length
16313780 | 16321 35| .1378 4.0 51 7.0 o1 02 0 T
16314060 |16322] 9/64 1406 3/16 2 5/16 Tool No. | EDP | Tool No. | EDP | Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm
16315620 116323 5/32 1562 | 3/16 2 5/16 16311810T |56300| 16311810A |56333| 16311810C |56366 30| .1181 3.0 38 6.0
USE el | B 15T = <l £l 163125007 |56301| 16312500A|56334|16312500C |56367| 1/8 1250 | 18 1112 114
16317180 | 16326/ 11/64 1718 | 3/16 2 3/8 16315750T |56305| 16315750A|56338|16315750C 56371 40| 1575 4.0 51 8.0
16317720 | 16327 45| 772 5.0 51 9.0 163187507 |56308| 16318750A|56341|16318750C 56374/ 3/16 1875 | 3/16 2 3/8
16318750 116329 3/16 1875 | 3716 2 3/8 16319680T |56309] 16319680A[56342[ 16319680C 56375 50 | .1968 5.0 51 11.0
16319680 | 16331 50| .1968 5.0 51 11.0 163236207 |56314| 16323620A|56347|16323620C 56380 6.0 | 2362 6.0 51 13.0
16320310 {16332 13/64 2031 | 1/4 2 172 16325000T |56315| 16325000A56348|16325000C|56381| 1/4 2500 | 1/4 2 112
16321650/]16333 55| .2165 6.0 51 12.0 163312507 |56318| 16331250A|56351]16331250C 56384/ 5/16 3125 | 516 2 112
16321870 [16335] 7/32 2187 | 1/4 2 172 16331500T |56319| 16331500A[56352(16331500C 56385 80 | .3150 8.0 51 13.0
16323430 | 16336 15/64 Zend | U 2 Ui 163375007 |56321| 16337500A |56354|16337500C|56387| 378 3750 | 3/8 2 5/8
16323620 | 16337 60| .2362 6.0 51 13.0 16339370T |56322| 16339370A[56355|16339370C 56388 10.0| .3937 10.0 51 14.0
16325000 116339 1/4 2500 | 174 2 172 16343750T |56324] 16343750A[56357| 16343750C 56390 7/16 4375|716 2-1/2 5/8
16327560 | 16341 70| .2756 8.0 51 13.0 163472407 |56325| 16347240A|56358|16347240C 56391 12.0| 4724 12.0 64 16.0
163261207 (16342(19/d2 281 280(15(16 2 12 163500007 |56326| 16350000A|56359|16350000C |56392] 1/2 5000 | 172 2112 5/8
16331250 | 16343| 5/16 3125 | 5/16 2 172 163625007 |56328| 163625004 |56361|16362500C|56394| 5/8 6250 | 5/8 3 3/4
16331500 116345 8.0 | .3150 8.0 51 13.0 16362990T |56329| 16362990A[56362| 16362990C 56395 16.0| 6299 16.0 76 20.0
16335430 | 16347 9.0 | .3543 9.0 51 14.0 Coated tools on page 181 163750007 |56331| 16375000A |56364|16375000C|56397| 3/4 7500 | 3/4 3 1
16337500 | 16349 3/8 3750 | 3/8 2 5/8 bage 181 16378740T |56332| 16378740A[56365|16378740C 56398 200| .7874 20.0 76 25.0
16339370 |16351 10.0| .3937 10.0 51 14.0
ble of 16343310 [16353 1Ooj 4331 1.0 64 16.0]  Technical information on page 250. Uncoated tools on page 180. Technical information on page 250. e of
Contents Contents
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®
ut General Purpose End Mills

TuffCut® GP

Series 161

Z4

D

ol

30°

Designed with the same geometry as our standard

4-flute end mills.

TuffCut® GP

Series 122

Z4

D

Al

30° || "w.

]

Designed for deep pocket milling and other applications where
standard flute lengths are too short.

| [ J—m %
D1 ; § D1 " —_— D2 D1
@ ' T | I
t N N t .
L2 L2
-— Lt N
(o] . . I L1 1 N
-— » Twice the cutting edge saves you money. -—
. - Diameter Shank OAL Flute Length Inch
3 » Good choice for shallow hole milling. Uncoated g 8
= D1 D2 L1 L2 D1 Tolerance =
J‘; Diameter Shank OAL Flute Inch Tool No. EDP |Inch| mm | Decimal | Inch | mm | Inch | mm | Inch | mm 1/8-1/4 | +.000/-.002 J‘;
Uncoated — — . "elr_‘gth D1 | Tolerance 12211810 | 12203 30 | 1181 3.0 64 25.0 >1/4-1 | +.000/-.003
Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm 16414 | +000F002 12212500 | 12205 178 1250 178 2-1/2 1 -
(=¥ 16101560 |16100| 1/64 0156_| 1/8 1-1/2 023 > 11434 | +0007-003 12215750 | 12206 40 | 1575 4.0 64 25.0 Metric (mm) (=18
O 16103120 |16101[ 1/32 .0312 1/8 1-1/2 1/16 12218750 | 12207 | 3/16 1875 3/16 3 1-1/8 D1 Tolerance u
Metri Y L
o 16103940 (16103 1.0 .0394 3.0 38 2.0 etric (mm) 12219680 | 12208 50 1968 50 64 25.0 3.00-6.00 +.000/-.051 °
16104680 [16105| 3/64 .0468 1/8 1-1/2 3/32 D1 Tolerance h10 7.00-25.00 +.000/-.076
H 16105910 [16107 15 0591 3.0 38 3.0 RET LG 12223620 | 12209 6.0 .2362 6.0 76 30.0 . . . . H
z z . z .00- 3. T -
: 16106250 [16109] 1/16 0625 | 1/8 1-1/2 1/8 300600 o005 12225000 | 12211 | 1/4 .2500 1/4 3 1-1/4 :
16107870 116113 20 | 0787 3.0 38 4.0 ~00R | oo 12231250 | 12213 [ 5/16 . .3125 5/16 . 3-1/4 1-3/8 .
16109370 [16115]| 3/32 .0937 1/8 1-1/2 3/16 >10.00-12.00 |  +.000/-.070 . ; -
— 16109840 [16117 2.5 | .0984 3.0 38 5.0 12231500 | 12215 8.0 | .3150 8.0 83 35.0 —
l—l 16110930 [16119] 7/64 1093 | 1/8 1-1/2 7/32 12235430 | 12216 9.0 3543 10.0 89 35.0 l_'
12111222)8 1212; — 3.0 :;2(1) — 3.0 — 38 — 6.0 12237500 | 12217 | 3/8 3750 3/8 3-1/2 1-1/2
16113780 116125 35 1378 70 . = =0 12239370 | 12219 10.0 | .3937 10.0 89 40.0
16114060 |16126| 9/64 1406 | 3/16 2 5/16 12243310 | 12220 11.0 4331 12.0 102 40.0
16115620 |16127] 5/32 1562 | 3/16 2 5/16 12243750 | 12221 | 7/16 4375 7/16 4 1-3/4
1211?;?8 121@? j'g 1?;2 g'g 21 g'g 12247240 | 12223 120 | 4724 12.0 102 50.0
16118750 |16133| 3/16 1875 | 3/16 2 3/8 12250000 | 12225 | 1/2 -5000 172 4 2
16119680 |16135 50| .1968 5.0 51 11.0 12262500 | 12227 | 5/8 6250 5/8 4-5/8 2-1/2
16121650 |16137 5.5 | 2165 6.0 64 12.0 12262990 | 12229 16.0 | .6299 16.0 17 65.0
16123620 (16141 6.0 | .2362 6.0 64 13.0
12275000 | 12231 | 3/4 7500 3/4 5-1/4 3
16125000 [16143| 1/4 2500 | 1/4 2-1/2 12
16131500 [16151 8.0 | .3150 8.0 64 13.0 12298430 | 12235 25.0 | .9843 25.0 152 80.0
16135430 [16153 9.0 | .3543 9.0 64 14.0 12210000 | 12201 | 1 1.0000 y 6 3
16137500 [16155| 3/8 3750 | 3/8 2-1/2 9/16
16139370 [16157 10.0| .3937 10.0 70 14.0
121‘5‘8533 12122 — 12.0 -;‘(7)53 — 12.0 - 76 = 16.0 Technical information on page 250.
16162500 [16169| 5/8 6250 | 5/8 3-1/2 3/4
16175000 [16175| 3/4 7500 | 3/4 4 1
Technical information on page 250.
Table of Table of
Contents Contents
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u nut® General Purpose End Mills

TuffCut® GP 74 30° -= —] ﬁ TuffCut® GP 24 30° -= —]
Series 132 i |] : Series 181 0 I] |
Chipbreaker
Chipbreakers are designed to minimize cutting forces, reduce or eliminate Designed for extended reach in die and mold work and other
chatter and prolong tool life. deep pocket applications. B .

—

i

- -
.

% » General purpose milling of most materials. %
‘; L1 + 4 flutes for reduced chip loads in tougher materials. ;
.“:’ . Chipbr_eaker geometry permit_s extremely high feed rates in.roughing + Available with neck relief upon request. _g
$ ggzrfai:]lios?]s. Tools designed with tooth overlap to produce fairly smooth - Standard flute lengths reduce cutter deflection. $
* Designed for deep pocket milling and other applications where standard Diameter Shank OAL Flue Length Inch
n- flute lengths are too short. Uncoated o1 D2 1 L2 D1 Tolerance a-
U * TiN coating available. Tool No. | EDP Inch | mm | Decimal | Inch | mm | Inch [ mm | Inch | mm " +0007002 O
> 1/4-3/4 +.000/-.003
o Uncoated Diameter Shank OAL Flute Length Inch 18125000 | 18100 1/4 .2500 1/4 4 3/4 : o
N D1 D2 L1 L2 D1 | Tolerance 18131250 | 18110 | 5/16 3125 | 5/16 4 13/16 Metric (mm) d
o ToolNo. | EDP [ Inch [ mm | Decimal [ Inch [ mm | inch | mm [ inch | mm | [ &% ] *0007002 18131500 | 18135 8.0 | .3150 8.0 101 20.0 o Tolerance —
( 13211810 | 13203 30 | 1181 3.0 64 250 | LA | *000R009 18137500 | 18120 | 38 3750 | 3/8 4 7/8 7000800 | -020n048 (
13212500 | 13205 | 1/8 1250 | 178 2-1/2 1 Metric (mm) 18143750 | 18130 | 7/16 4375 | 7116 4 1
= 13218750 | 13207 | 3/16 1875 | 3/16 3 1-1/8 D1 Tolerance 18150000 | 18140 1/2 .5000 112 6 1 =
l— 13223620 | 13209 6.0 | .2362 6.0 76 30.0 3001600 | +0007-051 18175000 | 18160 | 3/4 7500 | 3/4 6 1-1/2 l—l
13225000 | 13211 | 1/4 2500 | 1/4 3 1-1/4 8002500 | * 000707
13231250 | 13213 | 5/16 3125 | 5/16 3-1/4 1-3/8
13231500 | 13215 80 | 3150 8.0 83 35.0 Technical information on page 250.
13237500 | 13217 | 3/8 3750 | 38 3-1/2 1-1/2
13239370 | 13219 10.0 | .3937 10.0 89 40.0
13243750 | 13221 | 7/16 4375 | 7116 4 1-3/4
13247240 | 13223 120 | 4724 12.0 102 50.0
13250000 | 13225 | 1/2 5000 | 172 4 2
13262500 | 13227 | 5/8 6250 | 5/8 4-5/8 2-1/2
13262990 | 13229 16.0 | .6299 16.0 17 65.0
13275000 | 13231 | 3/4 7500 | 3/4 5-1/4 3
13278740 | 13233 20.0 | .7874 20.0 133 80.0
13298430 | 13235 250 | .9843 25.0 152 80.0
13210000 | 13201 | 1 1.0000 | 1 6 3 ISO 9001:2000 Certified
Technical information on page 222. An ESOP Company
Table of Table of
Contents Contents
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®
ut General Purpose End Mills

TuffCut® GP [I 30° |[emmm Series 116 Continued
Series 116 z3 @ O [l | | =
Diameter Shank OAL
Uncoated Length
Designed for aggressive milling of most materials. D1 D2 L1 L2
Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm
7 b 11647240 |11671 12.0| .4724 12.0 76 25.0
D2 N D1 % 11650000 [11673| 1/2 5000 | 1/2 3 1
t f 11655120 [11675 140| 5512 14.0 89 30.0
}' L2 ’{ 11656250 |11677| 9/16 5625 | 9/16 3-1/2 1-1/8
© ‘ L 11662500 |11679| 5/8 6250 | 5/8 3-1/2 1-1/4 ©
= ! ! 11662990 |11681 16.0 | .6299 16.0 89 30.0 =
o Uncoated Diameter Shank OAL ,_ZI,:';h — 11670870 | 11683 18.0 | .7087 18.0 102 35.0 @
-q:, o - T T — — 11675000 |11685| 3/4 7500 | 3/4 4 1-1/2 E
2] Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch [ mm | Inch | mm i 11678740 | 11687 200] 7874 200 102 38.0 )
1/64 | +.000/-001 11686620 [11689 220 .8662 22.0 102 40.0
11601560 |11601| 1/64 0156 | 1/8 1-1/2 1/32 3212 | =000 002 1687500 111601 775 =750 178 2 =y
a 11603120 [11603| 1/32 0312 | 1/8 1-1/2 5/64 Zat 14 2000003 1698430 111693 501 9823 50 0 200 o
11603940 |11605 1.0 | .0394 3.0 38 3.0 1610000 1162117 0000 17 2 Y
O 11604680 |11607| 3/64 0468 | 18 1172 7/64 Metric (mm) e et — e O
11605910 |11609 15 | .0591 3.0 38 6.0 D1 Tolerance h10
® 11612600 | 11631 32.0| 1.2600 32.0 111 40.0 ®
N 11606250 |11611| 1/16 0625 | 1/8 1-1/2 3/16 1.00-3.00 +.000/-.040 ~d
: 11607810 |11613| 5/64 .0781 1/8 1-1/2 3/16 >3.00-6.00 +.000/-.048 Coated tools on page 188. :
( 11607870 |11615 20 | .0787 3.0 38 9.0 ~6.00-1000 | +.000-.058 (
é 11609370 |11617] 3/32 0937 | 1/8 1-1i2 9/32 >10.00-18.00 | +.000/-.070 Technical information on page 250. L«é
11609840 |11619 25 | .0984 3.0 38 12.0 S BT
l_=' 11610930 |11623| 7/64 1093 | 1/8 1-1/2 3/8 32,00 0007100 l_='
11611810 11625 3.0 | .1181 3.0 38 12.0
11612500 [11627| 1/8 1250 | 1/8 1-1/2 3/8
11612501 |11630| 1/8 1250 | 1/8 1-1/2 112
11613780 |11633 35 | .1378 4.0 51 12.0
11614060 |11634| 9/64 1406 | 3/16 2 112
11615620 |11635| 5/32 1562 | 3/16 2 1/2 j
11615750 | 11637 40 | 1575 4.0 51 14.0 Celehra““g
11617190 |11638(11/64 1719 | 3/16 2 5/8
11617720 | 11639 45 | 1772 5.0 51 14.0
11618750 |11641| 3/16 1875 | 3/16 2 5/8
11619680 | 11643 50 | .1968 5.0 51 20.0
11620310 |11644 |13/64 2031 | 1/4 2-1/2 5/8
11621650 | 11645 55 | .2165 6.0 64 20.0 ®
11621870 |11647| 7/32 2187 | 1/4 2-1/2 5/8 M_A_ Ford
11623440 |11648|15/64 2344 | 1/4 2-1/2 3/4
11623620 | 11649 6.0 | .2362 6.0 64 20.0
11625000 [11651| 1/4 2500 | 1/4 2-1/2 3/4 Coated tools on page 188.
11627560 | 11653 70 | 2756 8.0 64 20.0
11628120 |11655| 9/32 2812 | 5/16 2-1/2 3/4
11631250 {11657 | 5/16 3125 |[5/16 2-1/2 13/16 Technical information on
11631500 | 11659 8.0 | .3150 8.0 64 20.0
11635430 | 11661 9.0 | .3543 9.0 64 20.0 page 250
11637500 |11663| 3/8 3750 | 3/8 2-1/2 1
11639370 (11665 10.0 | .3937 10.0 70 25.0
11643310 11667 11.0| .4331 11.0 70 25.0
Table of 11643750 |11669| 7/16 4375 | 7116 2-3/4 1 Table of
Contents Contents
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u nut® General Purpose End Mills

e
2

TuffCut® GP 30° || I TuffCut® GP 30° ||mmmm ’
Series 116 Z3 N || Avtmae || v ([ ] Series116C || Z3 all men ([ ]
Coated [ Workhorse [
i i
| &8
: B e :
e : - D'z D1 §
() . o =
“ f 1 S
o L2 L2 =
o L1 | L1 | (&)
© ©
o " . Flute [Corner A
- ] Flute TiCN Diameter Shank | OAL Length |Radius -
(7)) TiN ALtima® TicN Diameter Shank OAL Lenath ) . . . (7]
2 ! ima ! 9 ToolNo. |EDP | D1 | Decimal | D2 | L1 | L2 R « Performs well in all materials including 2
3 tooiNo. 1 £0p | TootNo. 1 0P | Tool N, | 0P | inch D1 becimal |1 hDZ | h“ | h"2 11612508C |11695| 1/8 | 1250 | 1/8 |1-1/2| 1/2 | 0.01 Stainless Steel, Inconel and Stellite. 3
00 O. 00 oO. [e]e) 0. nc mm ecima nc mm nc mm nc mm
116118107 | 11626 11611810A| 51603 | 11611810C | 51604 30 | 1181 3.0 38 12.0 Jilerartde JIEEE) ster)| ke || e || & || ol || 0o * Produces long cuts at reasonable
11612500T | 11628 | 11612500A | 51605 | 11612500C | 51606 1/8 1250 | 1/8 1172 3/8 11618758C [11697|3/16| 1875 | 3/16 | 2 5/8 | 0.01 speeds on everyday equipment.
ﬂ- 11615750T | 11636 [ 11615750A| 51607 | 11615750C [ 51608 40 | 1575 4.0 51 14.0 11621872C |11698| 7/32| .2187 174 12-1/2] 3/4 0.02 - Exceptional tool life at moderate Q—
11618750T | 11642 | 11618750A| 51609 | 11618750C | 51610] 3/16 1875 | 3/16 2 5/8 11625002C [11699] 1/4 | 2500 | 1/4 |2-172| 314 | 0.02 speeds and feeds.
( D 11619680T | 11646 | 11619680A| 51611 | 11619680C | 51612 50 | .1968 5.0 51 20.0 11628122C |11468| 9/32| 2812 | 516 |2-12| 3/4 | 0.02 - Ideal for | ) . ( D
11623620T | 11650 | 11623620A| 51613 | 11623620C | 51614 6.0 | 2362 6.0 64 20.0 11631252C | 1126915116 | 3125 | 5/16 12122 13116 | 0.02 eal for long cuts requiring accuracy
© 11625000T | 11652 | 11625000A| 51615 | 11625000C | 51616 1/4 2500 | 1/4 212 3/4 - : and minimal tool wear deflection. ©
N - 2 11634382C [11500[11/32] 3438 | 358 |2-12| 758 | 0.02 S
— 116312507 | 11658 | 11631250A| 51617 | 11631250C | 51618 5/16 3125 | 5/16 2112 13/16 16375020 113001 358 T 3750 1 358 Too2l 1 00 « Perfect Job Shop Tool. —
11631500T | 11660 | 11631500A| 51619 | 11631500C | 51620 80 | 3150 8.0 64 20.0 ' '
( 11637500T | 11664 11637500A] 51621 11637500C | 51622] 3/8 3750 | 358 2112 1 VIR0 | I SO|ilen)] A0ls || wile | Z2si) 1 || G2 (
11639370T | 11666 | 11639370A[ 51623 [ 11639370C [ 51624 10.0| .3937 10.0 70 25.0 11643752C |11382| 7/16 | 4375 | 7/16 [2-3/4] 1 0.02
11643750T | 11670 | 11643750A| 51625 | 11643750C | 51626 | 7/16 4375 | 7/16 2-3/4 1 11646882C |11383|15/32| 4688 | 12 | 3 | 1-1/4 | 0.02 =
— 116472407 | 11672 | 11647240A| 51627 | 11647240C | 51628 120 4724 12.0 76 25.0 11650002C [11371| 12 | 5000 | 172 | 3 | 1-1/4 | 0.02 I
l 11650000T | 11674 | 11650000A| 51629 | 11650000C [ 51630 1/2 .5000 1/2 3 1 11650003C [11372] 1/2 5000 1/2 3 1-1/4 0.03
11662500T | 11680 | 11662500A| 51631 | 11662500C | 51632| 5/8 6250 | 5/8 3172 11/4 11662502G 1113731 58 | 6250 | 55 13121 158 | 002
T o T ) R
116787407 | 11688 | 11678740A| 51637 | 11678740C | 51638 200]| 7874 200 102 38.0 11675002C |11375] 3/4 | 7500 | 3/4 | 4 | 1-1/2 | 0.02
11698430T | 11694 | 11698430A| 51639 | 11698430C | 51640 250| .9843 25.0 102 40.0 11675003C [11376| 3/4 | 7500 | 3/4 | 4 | 1-1/2 | 0.03
11610000T | 11622 | 11610000A | 51601 | 11610000C |51602| 1 1.0000 1 4 1-1/2 11610002C |11379| 1 1.0000 1 4 1-1/2 | 0.02
11610003C [11380] 1 | 1.0000 1 4 | 112 | 0.03
Uncoated tools on page 186. 11610012C |11377| 1 1.0000 1 4 2 0.02
11610013C [11378] 1 | 1.0000 1 4 2 0.03
Technical information on page 250.
Inch Technical information on page 250.
D1 Tolerance
1/8-1/4 | +.000/-.002
>1/4-1 +.000/-.003
Table of Table of
Contents Contents
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(2

TuffCut® GP 73 30° ||WwEm Diameter Shank OAL | Flute Length
Series 169 @ 0 [l | :l Uncoated D1 D2 L1 L2
Tool No. | EDP | Inch | mm | Decimal | Inch | mm |[Inch| mm | Inch [ mm
. , - . . 16947240 |16963 12.0| 4724 12.0 64 16.0
Designed for aggressive milling of most materials. Provides 16950000 1169651 172 =000 | 172 o172 8 o)
reduced deflection, improved tool life and overall economy. 16955120 [ 16967 70 '5512 0 = 80 %
T —L 16962500 (16969 5/8 .6250 5/8 3 3/4 8
D2 ?ﬁ D1 % 16962990 (16971 16.0( .6299 16.0 76 20.0 for)
{ | —1— 16970870 [16973 18.0| .7087 18.0 76 25.0 g
8 ’I L2 " 16975000 (16975 3/4 .7500 3/4 3 1 8
= L 16978740 |16977 20.0| .7874 20.0 76 25.0 =
g _ ' | g
= Diameter Shank OAL Flute Length Inch =
Q Uncoated Q
(7)) D1 D2 L1 L2 D1 Tolerance (7))
Tool No. | EDP | Inch | mm | Decimal |Inch [ mm |[Inch| mm | Inch [mm 1/64 +.000/-.001 TuffCut® GP 30° T T
16901560 |16900( 1/64 0156 | 1/8 1-1/2 023 32172 | +.000-002 Series 169 Z3 @ [l[l N || Atimee [ Tien |[]
(= 16903120 [16901| 1/32 0312 | 18 1-1/2 1116 a3 | =000-003 %lgg:ed I ™ (=
16903940 (16903 1.0 .0394 3.0 38 2.0
O 16904680 |16905| 3/64 0468 | 1/8 1-1/2 3/32 Metric (mm) O
® 16905910 [16907 1.5 .0591 3.0 38 3.0 D1 Tolerance h10 I —L ®
~Nd 16906250 |16909| 1/16 0625 | 1/8 1-1/2 1/8 1.00-3.00 +.000/-.040 D2 @ D1 % )
: 16907810 |16911| 5/64 .0781 1/8 1-1/2 5/32 >3.00-6.00 +.000/-.048 f | :
&d_ 16907870 [16913 20| o787 3.0 38 4.0 5001000 | +000--008 .I g " f E.é
16909370 [16915| 3/32 0937 | 1/8 1-1/2 3/16 ~10.00-18.00 | +.000%-070 '
= 16909840 {16917 25| .0984 3.0 38 5.0 >18.00-20.00 | +.000%-.084 A ‘ f L ! =
l_. 16910930 [16919| 7/64 1093 | 1/8 1-1/2 7/32 l_.
16911810 [16921 30| 1181 3.0 38 6.0 _ _ _ Diameter Shank OAL Flute
16912500 [16923| 1/8 1250 | 1/8 1172 1/4 TiN ALtima® TICN = = = "el'_‘gth
12212;23 12222 T 35 12;2 e 4.0 > o1 e 7.0 Tool No. | EDP | ToolNo. | EDP | Tool No. | EDP |Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm
16915620 116927] 5/32 1562 316 5 516 16911810T | 56900 | 16911810A (56933 [ 16911810C | 56966 3.0 .1181 3.0 38 6.0
ol o s AR G = 3 16912500T | 56901 | 16912500A | 56934 | 16912500C | 56967 | 1/8 1250 | 1/8 1-1/2 1/4
16917180 116930] 11/62 1718 316 2 38 16915750T [ 56905 | 16915750A | 56938 |16915750C | 56971 4.0 1575 4.0 51 8.0
16917720 116931 a5 1772 =0 > o0 16918750T | 56908 | 16918750A |56941|16918750C| 56974 | 3/16 1875 | 3/16 2 3/8
16918750 116933| 3/16 1875 | 316 5 38 16919680T [ 56909 | 16919680A [56942 |16919680C | 56975 5.0 .1968 5.0 51 11.0
16919680 | 16935 50| 1908 50 = 0 16923620T | 56914 | 16923620A | 56947 | 16923620C | 56980 6.0 | .2362 6.0 51 13.0
16920310 116936] 13/64 2031 ” 5 2 16925000T [ 56915 | 16925000A | 56948 | 16925000C | 56981 1/4 .2500 1/4 2 1/2
Tl 351 i ™ o B 16931250T | 56918 | 16931250A | 56951 |16931250C | 56984 | 5/16 3125 | 5/16 2 112
16921870 116939] 7/32 2187 174 5 2 16931500T [ 56919 | 16931500A [ 56952 |16931500C | 56985 8.0 .3150 8.0 51 13.0
T EVER e [ TR > = 16937500T | 56921 | 16937500A | 56954 | 16937500C | 56987 | 3/8 3750 | 3/8 2 5/8
16923620 116941 6.0 5362 6.0 51 13.0 16939370T | 56922 | 16939370A [ 56955 |16939370C | 56988 10.0( .3937 10.0 51 14.0
e [ i RIS > = Coated tools on 16943750T | 56924 | 16943750A | 56957 | 16943750C| 56990 | 7/16 4375 | 7/16 2-1/2 5/8
16927560 | 16945 Zo 1 2756 80 > 3.0 age 191 16947240T | 56925 | 16947240A | 56958 | 16947240C | 56991 12.0| .4724 12.0 64 16.0
TR | e SR > e bage 191 16950000T | 56926 | 16950000A | 56959 | 16950000C | 56992 1/2 5000 | 1/2 2-1/2 5/8
16931250 16949 516 =125 1516 > s Technical information on 16962500T | 56928 | 16962500A | 56961 | 16962500C | 56994 | 5/8 6250 | 5/8 3 3/4
16931500 116951 8.0 3150 80 51 130 aqe 250 16962990T | 56929 | 16962990A [56962 | 16962990C | 56995 16.0( .6299 16.0 76 20.0
16935430 | 16953 9.0 3543 90 51 12.0 page £90. 16975000T [ 56931 | 16975000A | 56964 | 16975000C | 56997 | 3/4 .7500 3/4 3 1
16937500 116955 /8 3750 378 2 5/ 16978740T | 56932 [ 16978740A | 56965 | 16978740C [ 56998 20.0| .7874 20.0 76 25.0
16939370 |16957 10.0| .3937 10.0 51 14.0
16943310 (16959 11.0| .4331 11.0 64 16.0 Uncoated tools on M
be o 16943750 [16961| 7/16 4375 | 7/16 2-1/2 5/8 Technical information on page 250. be o
Contents Contents
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BRI = e | 2 | Ol S5

Series 169C
Workhorse | 4 _ _ . _
Designed for aggressive milling of most materials. /_R
3 | @4 ‘ ST o
o v | > % i o QP
£
- N —
() L2 R
= L . o : H !
(&) * Micro sizes available.
8 —_ c — .005-.100” and 0.2-2.0mm. —_———— g
- TiCN Diameter Shank | OAL Le:gfh R:(;?:; ne -
4 ToolNo. | EDP | D1 | Decimal | D2 L1 L2 R > oerance Flute Corner Inch o
@ 16912508C | 16978| 1/8 1250 1/8 112 | 14 0.01 1814 | +0007002 Uncoated Diameter Shank oAt Length | Radius D1 Tolerance @
72 16915628C |16979| 5/32 | 1562 | 3/16 2 516 | 0.01 >1/4-3/4 | +000/-003 D1 D2 L1 L2 R 1064 +.000/-.001 n
16918758C | 16980 3/16 1875 3/16 2 3/8 0.01 Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch [ mm | Inch | mm | Inch | mm 1/32-1/4 +.000/-.002
16921872C [16981] 7/32 | .2187 1/4 2 172 | 0.02 121005007152101 0050 | 1/8 1-1/2 015 SRR 100000
(=18 16925002C | 16982] 1/4 2500 1/ 2 1/2 0.02 * Performs well in all materials including 12100600 52151 0000 | 18 112 018 D1 Micro Sizes* Tolerance (=18
16928122C [11381] 9/32 2812 5/16 2 1/2 0.02 Stainless Steel. Inconel and Stellite. 12100700 152192 0070 | 1/8 1-1/2 021 icro Siz
U 16931252C | 16983 5/16 3125 5/16 2 1/2 0.02 ! 12100780 |52102 0.2 .0078 3.0 38 0.6 .005-.100 +.0005/-.0005 u
® 16934382C | 16984 11/32 3438 3/8 2 1/2 0.02 * Produces Iong cuts at regsonable 12100800 152193 .0080 1/8 1-1/2 .024 — ®
~d 16937502C | 16985 3/8 3750 3/8 2 5/8 0.02 speeds on everyday equipment. 12100900 [52194 .0090 1/8 1-1/2 .027 etric (mm) 4
— 16940622C [16986| 13/32 | 4062 | 7/16 | 2-1/2 | 916 | 0.02 | . Exceptional tool life at moderate 12101000 |52103 0100 | 1/8 1172 030 D1 Tolerance h10 —
( 16943752C [16987| 7116 | 4375 | 716 | 2-1/2 | 5/8 0.02 speeds and feeds. 12101100 |52195 0110 | 1/8 1-1/2 033 0.20-0.50 [ +.000/-.025 (
16946882C 16988 15/32 | .4688 1/2 2-1/2 12 0.02 . 12101180 |52104 03| .0118 3.0 38 0.9 0.60-3.00 +.000/-.040
é 16950002C | 16989] 1/2_| 5000 | 12 | 212 | &/ | ooz | ° !dealfor long cuts requiring accuracy 12101200 |52196 0120 | 1/8 1-1/2 036 2300600 | +000-08
— 16950003C [16990|  1/2_| 5000 12| 212 | 58 | 0.03 and minimal tool wear deflection. 12101300 52197 0130 | 1/8 1-1/2 039 o000 | oo oes —
l_. 16962502C |16991| 58 | 6250 | 58 3 34 | 002 | « Perfect Job Shop Tool. 12101400 |52198 0140 | 1/8 1-172 042 — — l—.
16962503C [16992]  5/8 6250 5/8 3 3/4 0.03 12101500 52105 0150 | 1/8 1-172 .045 SAQLE TR || Ul Y
16975002C | 16993 3/4 7500 3/4 3 1 0.02 12101560 |12106| 1/64 .0156 1/8 1-1/2 1/32 >18.00-30.00 +.000/-.084
16975003C [16994]  3/4 7500 3/4 3 1 0.03 12101570 [52107 04 | 0157 3.0 38 1.2 32.00 +.000/-.100
12101600 [52199 0160 | 1/8 1-1/2 048 ——
C : 12101700 [52250 0170 | 1/8 1-1/2 051 )
Technical information on_page 250. 12101800 (52251 0180 | 1/8 1-1/2 .054 1005-100" only
12101900 [52252 0190 | 1/8 1-1/2 057
12101960 [52108 05| .0196 3.0 38 15
12102000 [52109 0200 | 1/8 1-1/2 .060
12102100 [52253 0210 | 1/8 1-1/2 .063
12102200 [52254 0220 | 1/8 1-1/2 .066
12102300 |52255 0230 | 1/8 1-1/2 .069
12102360 |52110 0.6 | .0236 3.0 38 1.8
12102400 |52256 0240 | 1/8 1-1/2 072
12102500 [52111 0250 | 1/8 1-1/2 .075
12102600 [52257 0260 | 1/8 1-1/2 078
Safety Note 12102700 [52258 0270 | 1/8 1-1/2 .081
Always wear the appropriate personal protective equipment such as safety 12102750 [52112 0.7 | .0275 3.0 38 2.1
glasses and protective clothing when using solid carbide or HSS cutting 12102800 |52259 .0280 1/8 1-1/2 .084
tools. Machines should be fully guarded. Technical data provided should be 12102900 [52260 .0290 1/8 1-1/2 .087
considered advisory only as variations may be necessary depending on the 12103000 |52113 -0300 1/8 1-1/2 '090
particular application. 12103120 [12114] 1/32 0312 | 1/8 112 5/64
12103150 |52115 0.8 | .0315 3.0 38 2.4
12103500 |52116 0350 | 1/8 1-1/2 105
12103540 |52117 0.9 | .0354 3.0 38 2.7
12103940 (12118 1.0 | .0394 3.0 38 3.0 Coated tools on page 198.
12104000 [52120 0400 | 1/8 1-1/2 120
12104330 [52121 11| .0433 3.0 38 3.3 L .
e ot 12104500 |52122 0450 | 158 172 135 Technical information on e of
Contents 12104680 [12123| 3/64 0468 | 1/8 1-1/2 7/64 page 250. Contents
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@ Series 121 Continued Series 121 Continued @

30° R
z |\(D|fa0l v
a ‘
sz D11 QP Flute Corner
o | V Uncoated Diameter Shank OAL Length | Radius
| L2 —" D1 D2 L1 L2 R
L1 | Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm
12119681 |52406 50 | 1968 50 51 200 0.500
12119682 |52424 50 | 1968 50 51 200 0.750
) — p— 12119683 |52440 50 | 1968 50 51 20.0 1.000
Uncoated Diameter Shank OAL Length | Radius 12120310 [12189(13/64 2031 | 1/4 2-1/2 5/8
S = = X > = 12121650 |12162 55| 2165 6.0 64 200 S
A Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm | Inch | mm 12121870 |12163] 7/32 2187 174 2112 5/8 S
® 2104720 (52124 T2 oo 30 28 36 12123440 |12190|15/64 2344 | 1/4 2112 34 @
"= 12105000 [52125 0500 | 1/8 1172 150 12123620 |12164 6.0 | 2362 6.0 64 20.0 =
3 2108120 122126 FREEE =0 = 5 12123621 |52408 60 | 2362 6.0 64 200 0.500 3
19108500 [52127 R =T o2 12123622 |52426 60 | 2362 6.0 64 200 0.750
12705510 122128 YRR 0 = 3 12123623 |52442 60 | 2362 6.0 64 200 1.000
19105910 112129 5 T o501 0 5 55 12125000 |12165| 1/4 2500 | 1/4 2-112 3/4
(=19 19105911 152129 T2 T 0501 >0 5 5 12125001 |52411| 1/4 2500 | 1/4 2-172 3/4 0.015 [
u 19106000 152131 oe00 1 T 50 12125002 |52413| 1/4 2500 | 1/4 2-112 3/4 0.020
12106250 1121321 7776 oeos T8 T 216 12125003 |52415| 1/4 2500 | 1/4 2112 3/4 0.030 u
® 19106300 152133 50630 0 = 5 12125004 |52417| 1/4 2500 | 1/4 2112 3/4 0.045 ®
N e e EORIRTE T T 12127560 |12166 7.0 | 2756 8.0 64 20.0 ~d
o 12108690 122135 R 0 = = 12128120 |12167] 9/32 2812 | 5/16 2112 3/4 —
( 19107000 152136 o700 s =T =70 12131250 |12168| 5/16 3125 | 5/16 2112 1316 (
12107090 (52137 5T o709 0 = = 12131251 |52419| 5/16 3125 | 5/16 2112 13/16 0.015
12107480 [52138 o o748 0 5 = 12131252 52421 5/16 3125 | 5/16 2112 1316 0.020
- 19107500 I52139 o750 s =T % 12131253 |52423| 5/16 3125 | 5/16 2-112 13/16 0.030 —
l— 12107810 1121201 562 o711 is 1o T 12131254 |52425| 5/16 3125 | 5/16 2112 13/16 0.045 l—l
12107870 112121 o o7e7 =0 = 50 12131500 |12169 80 | 3150 8.0 64 200
2107671 (52121 >0 o787 50 5 50 12131501 |52410 80 | 3150 8.0 64 200 0.500
19108000 152123 o800 17 =T 10 12131502 |52428 80 | 3150 8.0 64 200 0.750
5108500 (52124 o850 18 1o E 12131503 |52444 80 | 3150 8.0 64 20.0 1.000
19109000 |52125 0900 18 1% 0 12131504 |52456 80 | 3150 8.0 64 200 1.500
12109370 [12146] 3/32 0937 | 18 1172 9/32 12135430 12170 O ot 9.0 64 20.0
19109500 (50127 o050 18 1% T 12137500 |12171] 3/8 3750 | 3/8 2112 1
12709840 112128 S5 T o984 =0 = 0 12137501 |52427| 3/8 3750 | 3/8 2112 1 0015
12110010 152150 ST T =T =00 12137502 |52429| 3/8 3750 | 3/8 2112 1 0.020
19110930 112151 7762 ~oos s =T 8 12137503 |52431| 3/8 3750 | 3/8 212 1 0.030
12111810 112152 s 181 =0 = 0 12137504 |52433| 3/8 3750 | 3/8 2112 1 0.045
12111811 |52402 30| 1181 3.0 38 12.0 0500 285957108 212 1008 S80937 10.0 70 25.0
5112500 1121531 778 “eo T8 =T 78 12139371 |52412 10.0| .3937 10.0 70 25.0 0.500
12112511 |52401] 1/8 1250 | 1/8 1172 38 0.015 LAl SR S MO ey 100 i 2310 05
12112512 |52403| 1/8 1250 | 1/8 1172 358 0.020 12139373 152446 1001 3937 10.0 70 25.0 1.000
12112501 112150l 178 250 T8 T 7 12139374 |52458 00| .3937 10.0 70 25.0 1.500
12113780 112156 S5 1578 5 = =0 12143310 [12173 10| 4331 1.0 70 25.0
12114060 112187 o/62 906 376 > 7 12143750 |12174| 7/16 2375 | 716 2-3/4 1
5115620 112157 2732 560 316 > s 12147240 |12175 120| 4724 12.0 76 250
12115750 T12158 o es 0 = 0 12147241 |52414 20| 4724 12.0 76 250 0.500
12115751 150204 ro T ae7s 20 = 120 5500 12147242 |52432 120| 4724 12.0 76 25.0 0.750
12115752 |52422 40| 1575 40 51 14.0 0.750 124472437 52445 12:08| 8 d724 12.0 76 25.0 1.000
12117190 11218811764 719 376 > A 12147244 52460 120| 4724 12.0 76 25.0 1.500
12117720 [12159 45 | A772 5.0 51 14.0 Coated tools on 1;122%2 fg‘:sg — S -gggg — 12.0 - 76 1 25.0 20001~ ted tools on
12118750 12190} 9719 1875 | 316 2 o8 page 198 12150001 |52435| 1/2 5000 | 172 3 1 0.015 age 198
12118751 |52405| 3/16 1875 | 3/16 2 5/8 0.015 . - - bage 190.
12118752 |52407| 3/16 1875 | 3/16 2 5/8 0.020 12150002 152437 1/2 5000 | 1/2 3 1 0.020
12118753 |52400| 3/16 1875 | 3/16 2 5/8 0030] Technical information 121:8882 g;ﬁ? 1’; '2888 1’; 2 1 8-32‘5) Technical information
Japle of 12119680 12161 50 | .1968 5.0 51 20.0 on page 250. ! - / - on page 250. Jabte of
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@ Series 121 Continued Series 121 Continued @

R
o ‘ .
z ||(D]40] . P
1
| | - L2 Diameter Shank OAL Flute Radius
:l ’ Uncoated Length
= L1 | D1 D2 L1 L2 R
Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm | Inch | mm
12198437 |52486 25.0| .9843 25.0 102 40.0 3.00
12110000 [12149] 1 1.0000 | 1 4 1-1/2
) Fiote Corrar 12110001 [52471] 1 1.0000 | 1 4 1-1/2 0.015
- Uncoated Diameter Shank OAL Length Radius 12110002 [52473] 1 1.0000 | 1 4 1-1/2 0.020 -
~ o 5 X = = 12110003 [52475| 1 1.0000 | 1 4 1-1/2 0.030 ~
-~ . 12110004 [52477] 1 1.0000 | 1 4 1-1/2 0.045 -
7)) Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm | Inch | mm 12110005 152479 1 1.0000 y 2 12 0.060 7
@ 12150005 |52443| 1/2 5000 | 1/2 3 1 0.060 : : @
= 12155120 112177 20l 5512 120 59 300 12110006 [52481] 1 1.0000 | 1 4 1-1/2 0.090 =
3 12156250 [12178] 9/16 5625 |9/16 3-1/2 1-1/8 200078 52555 M 00008 Il s Sl iz <‘IDJ
: 12112510 [12154]1-1/4 1.2500 |[1-1/4 4-3/8 1-9/16
12162500 [12179] 5/8 6250 | 5/8 3-1/2 1-1/4 19112600 112155 320 72600 320 T 200
12162501 |52445| 5/8 6250 | 5/8 3-1/2 1-1/4 0.015 ﬁ.
12162502 |52447| 5/8 6250 | 5/8 3-1/2 1-1/4 0.020
2y 12162503 |52449 5/8 6250 | 5/8 3112 1-1/4 0.030 Coated tools on page 198. u
u 12162504 |52451| 5/8 6250 | 5/8 3-1/2 1-1/4 0.045
® 12162505 |52453| 5/8 6250 | 5/8 3-1/2 1-1/4 0.060 Technical information on page 250. ®
N 12162506 |52455| 5/8 6250 | 5/8 3-1/2 1-1/4 0.090 4
: 12162990 [12180 16.0| .6299 16.0 89 30.0 :
12162991 [52416 16.0| .6299 16.0 89 30.0 0.500 (
( 12162992 |52434 16.0 | .6299 16.0 89 30.0 0.750
12162993 [52450 16.0| .6299 16.0 89 30.0 1.000
= 12162994 |52462 16.0 | .6299 16.0 89 30.0 1.500 =
l_ 12162995 [52470 16.0| .6299 16.0 89 30.0 2.000 l_.
12162996 [52476 16.0| .6299 16.0 89 30.0 2.500
12162997 |52482 16.0 | .6299 16.0 89 30.0 3.000
12170870 [12181 18.0| .7087 18.0 102 35.0
12175000 |12182| 3/4 7500 | 3/4 4 1-1/2
12175001 [52457| 3/4 7500 | 3/4 4 1-1/2 0.015
12175002 [52459| 3/4 7500 | 3/4 4 1-1/2 0.020
12175003 |52461| 3/4 7500 | 3/4 4 1-1/2 0.030
12175004 [52463] 3/4 7500 | 3/4 4 1-1/2 0.045
12175005 |52465| 3/4 7500 | 3/4 4 1-1/2 0.060
12175006 [52467| 3/4 7500 | 3/4 4 1-1/2 0.090 o
12175007 |52469| 3/4 7500 | 3/4 2 1172 0.125 ISO 9001:2000 Certified
12178740 |12183 20.0| .7874 20.0 102 38.0
12178741 [52418 20.0 | 7874 20.0 102 38.0 0.500 An ESOP Company
12178742 |52436 20.0| .7874 20.0 102 38.0 0.750
12178743 [52452 20.0 | .7874 20.0 102 38.0 1.000
12178744 |52464 20.0| .7874 20.0 102 38.0 1.500
12178745 |52472 20.0 | .7874 20.0 102 38.0 2.000
12178746 52478 200 .7874 20.0 102 38.0 2.500
12178747 |52484 20.0 | .7874 20.0 102 38.0 3.000
12186620 [12184 220 .8662 22.0 102 40.0
12187500 [12185] 7/8 8750 | 7/8 4 1-1/2
12198430 [12186 25.0| .9843 25.0 102 40.0
12198431 [52420 25.0 | .9843 25.0 102 40.0 0.500
12198432 152438 25.0| .9843 25.0 102 40.0 0.750 Coated tools on page 198.
12198433 [52454 25.0 | .9843 25.0 102 40.0 1.000
12198434 |52466 25.0| .9843 25.0 102 40.0 1.500 L .
12198435 |52474 250 .9843 250 102 400 2000, rechnical information on
12198436 [52480 25.0| .9843 25.0 102 40.0 2500, Page 250.
Table of Table of
Contents Contents
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u nut® General Purpose End Mills

&

TuffCut® GP 72 CD |]|] 30° --:| @
1|

TuffCut® GP 30° || mmmm I Series 164 [ |
Series 121 TiN ALtima® TiCN | - - — - -
Coated [ | Designed for aggressive milling of most materials with reduced
deflection, improved tool life and overall economy. ;
T T —_
D2 D1 UHD . D2 D1 ([5]3
1 ; @ 1 :
; - * I
© L2
8 L1 | m‘g—._ , L1 |
= * Micro sizes available .005-.060” and 0.2-2.0 mm. g
b . Flute . Flute Inch ;
g TiN ALtima® TiCN Dla;eter Shank OAL Length Uncoated Diameter Shank OAL Length D1 Tolerance g
o D2 L1 L2 D1 D2 L1 L2 Tor 10007001 o
0 Tool No. EDP Tool No. EDP Tool No. EDP |Inch| mm | Decimal | Inch | mm | Inch [ mm | Inch | mm Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm (/2]
12111810T | 12270 | 12111810A | 52153 | 12111810C | 52154 30 | 1181 3.0 38 12.0 16400500 |16468 0050 | 178 112 010 132174 +.0007-002
et g [ izsoon | i el srso e | 1o [l Tl el
. . . . D1 Micro Sizes* Tolerance
6 12118750T | 12262 | 12118750A | 52159 | 12118750C | 52160 | 3/16 1875 | 3/16 2 5/8 12:88;22 122;2 > 'gg;g U ™ Lol 5 ULk vy 005-.060 -+ 0005/-.0005 G
12119680T | 12271 | 12119680A | 52161 | 12119680C | 52162 50 | .1968 5.0 51 20.0 : : : :
® 12123620T | 12272 | 12123620A | 52163 | 12123620C | 52164 6.0 | .2362 6.0 64 20.0 16400800 | 16471 0080 | 1/8 1-1/2 016 “Inch decimal size range .005-.060" only. ®
~d 12125000T | 12263 | 12125000A | 52165 | 12125000C | 52166 | 1/4 2500 | 1/4 2-1/2 3/4 16400900 |16472 0090 | 1/8 1-1/2 018 S
: 12131250T | 12264 | 12131250A | 52167 | 12131250C | 52168 | 5/16 3125 | 5/16 2-1/2 13/16 16401000 |16473 0100 | 1/8 1-1/2 .020 Metric (mm) :
( 12131500T | 12273 | 12131500A | 52169 | 12131500C | 52170 8.0 .3150 8.0 64 20.0 16401100 16474 0110 1/8 1-1/2 022 D1 Tolerance h10 (
.,,d_ oo i | i T oo v s i I 55 0] lw] o é
— 12143750T | 12266 | 12143750A | 52175 | 12143750C | 52176 | 7/16 4375 | 7/16 2-3/4 1 12221:2528 122;2 'glig 1;2 ”Z '822 0.60-3.00 +.0007-.040 —
l_ 12147240T | 12275 | 12147240A | 52177 [ 12147240C | 52178 120 | 4724 12.0 76 25.0 : : >3.00-6.00 +.000/-.048 l_.
12150000T | 12267 | 12150000A | 52179 [ 12150000C | 52180 | 1/2 5000 | 1/2 3 1 16401400 16477 0140 | 1/8 1-172 028 >6.00-10.00 | +.000/-.058
121625007 | 12268 | 12162500A | 52181 [12162500C | 52182 | 5/8 6250 | 5/8 3-1/2 1-1/4 16401500 | 16478 0150 | 1/8 1-1/2 .030 >10.00-18.00 | +.000-.070
121629907 | 12276 | 12162990A | 52183 [ 12162990C | 52184 16.0 | .6299 16.0 89 30.0 16401560 |16400| 1/64 0156 | 1/8 1-1/2 .023 218002000 | =007 084
12175000T | 12269 | 12175000A | 52185 | 12175000C | 52186 | 3/4 .7500 3/4 4 1-1/2 16401570 (16406 0.4 0157 3.0 38 0.8
121787407 | 12277 | 12178740A | 52187 | 12178740C| 52188 20.0 | .7874 20.0 102 38.0 16401600 |16479 0160 | 118 112 032
121984307 | 12280 | 12198430A | 52189 | 12198430C | 52190 25.0 | .9843 25.0 102 40.0 16401700 116480 0170 | /8 2 034
12110000T | 12279 | 12110000A | 52151 | 12110000C | 52152 | 1 1.0000 | 1 4 1-1/2 16401800 16281 o180 1 178 = 036
Uncoated tools on page 193. 16401900 |16482 .0190 1/8 1-1/2 .038
16401960 |16408 05| .019 3.0 38 1.0
16402100 |16484 0210 | 1/8 1-1/2 .042
16402200 |16485 0220 | 1/8 1-1/2 044
16402300 | 16486 0230 | 1/8 1-1/2 .046
16402360 |16412 06| .0236 3.0 38 1.2
16402400 |16487 0240 | 1/8 1-1/2 .048
16402500 |16488 0250 | 1/8 1-1/2 .050
16402600 |16489 0260 | 1/8 1-1/2 .052
16402700 |16490 0270 | 1/8 1-1/2 .054
16402750 |16414 07| .0275 3.0 38 1.4
16402800 |16491 0280 | 1/8 1-1/2 .056
16402900 |16492 0290 | 1/8 1-1/2 .058
16403000 | 16493 0300 | 18 1172 060 Coated tools on
16403120 |16401| 1/32 0312 | 1/8 1-1/2 1/16 page 201.
16403150 |16418 0.8 | .0315 3.0 38 16
16403500 |16494 0350 | 1/8 1-1/2 .070 Technical information on
Table of 16403540 |16420 09 | .0354 3.0 38 1.8 page 250. Table of
Contents Contents
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u nut® General Purpose End Mills

@ Series 164 Continued Series164 Continued @
° * 4 Flute
Z2 @ [l I] 30 D2 D1 QP Uncoated Diameter Shank OAL Length
I D1 D2 L1 L2
f f Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm
- : L2 16435430 [16447 9.0 .3543 9.0 51 14.0 -
| | L1 | 16437500 [16449| 3/8 .3750 3/8 2 5/8 2
16439370 |16451 10.0| .3937 10.0 51 14.0 ©
Diameter Shank OAL Flute 16443310 [16453 11.0| .4331 11.0 64 16.0 8
Uncoated Length | 16443750 [16455| 7/16 4375 | 7/16 2-1/2 5/8 <
D1 - D2 L1 L2 16447240 [16457 12.0( .4724 12.0 64 16.0 8
< Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm 16450000 116459] 172 5000 12 2112 58 ;
e 16403940 116403 10 0394 3.0 38 2.0 16455120 | 16461 14.0( .5512 14.0 70 18.0 S
Py 16404000 [16495 .0400 1/8 1-1/2 .080 16462500 |16463| 5/8 6250 5/8 3 34 s
d:J 16404330 |16428 11 0433 3.0 38 2.2 16462990 (16465 16.0( .6299 16.0 76 20.0 g
‘2 16404500 | 16496 0450 L Isl2 .090 16470870 |16466 18.0( .7087 18.0 76 25.0 J;
16404680 |16405| 3/64 .0468 1/8 1-1/2 3/32 16475000 |16467| 3/a 7500 34 3 y
16404720 | 16430 12 0472 3.0 38 24 16478740 [16462 20.0| .7874 20.0 76 25.0
16405000 [16497 .0500 1/8 1-1/2 .100
m 16405120 [16434 1.3 .0512 3.0 38 2.6 m
O 16405500 | 16498 0550 | 1/8 1172 110 TuffCut® GP 30° |(mmmm I O
o 16405510 |16438 14| 0551 3.0 38 28 Series 164 Z2 @ - [l ] TN || ALtima® || TiCN | o
~Nad 16405910 |16407 1.5 .0591 3.0 38 3.0 Coated | ~Nd
: 16406000 [16499 .0600 1/8 1-1/2 120 :
( 16406250 |16409| 1/16 .0625 1/8 1-1/2 1/8 * —L (
é 16406300 [16444 1.6 .0630 3.0 38 3.2 D2 D1 QP
16406690 |16446 1.7 .0669 3.0 38 3.4
= 16407090 (16448 1.8 .0709 3.0 38 3.6 * =
H 16407480 [16450 1.9 .0748 3.0 38 3.8 ! L2 H
16407810 |16410| 5/64 .0781 1/8 1-1/2 5/32 4 ‘ ! L1 !
16407870 | 16411 2.0 .0787 3.0 38 4.0
16409370 (16413 3/32 0937 | 1/8 1-1/2 3/16 TiN ALtima® TicN Diameter Shank OAL _ [Flute Length
16409840 16415 2.5 | .0984 3.0 38 5.0 D1 D2 L1 L2
16410930 |16416| 7/64 1093 1/8 1-1/2 7/32 Tool No. | EDP | Tool No. | EDP | Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch [ mm
16411810 16417 3.0 1181 3.0 38 6.0 16411810T | 56400 | 16411810A | 56433 |16411810C | 56466 3.0 1181 3.0 38 6.0
16412500 |16419| 1/8 1250 1/8 1-1/2 1/4 16412500T [ 56401 [ 16412500A | 56434 [16412500C 56467 1/8 1250 1/8 1-1/2 1/4
16413780 |16421 3.5 1378 4.0 51 7.0 Coated tools on 16415750T | 56405 | 16415750A | 56438 |16415750C (56471 4.0 1575 4.0 51 8.0
16414060 |16422| 9/64 1406 | 3/16 2 5/16 page 201. 16418750T [ 56408 [ 16418750A | 56441 (16418750C|56474| 3/16 1875 | 3/16 2 3/8
16415620 |16423| 5/32 1562 | 3/16 2 5/16 16419680T | 56409 | 16419680A [56442|16419680C 56475 5.0 .1968 5.0 51 11.0
16415750 | 16425 4.0 1575 4.0 51 8.0 Technical information on 16423620T [ 56414 | 16423620A | 56447 [ 16423620C (56480 6.0 .2362 6.0 51 13.0
16417180 |16426|11/64 1718 | 3/16 2 3/8 age 250. 16425000T [ 56415 | 16425000A | 56448 [ 16425000C (56481 1/4 .2500 1/4 2 1/2
16417720 | 16427 4.5 1772 5.0 51 9.0 : 164312507 | 56418 | 16431250A | 56451|16431250C (56484 | 5/16 3125 | 5/16 2 1/2
16418750 |16429| 3/16 1875 | 3/16 2 3/8 16431500T [ 56419 | 16431500A | 56452 [ 16431500C [ 56485 8.0 .3150 8.0 51 13.0
16419680 | 16431 5.0 1968 5.0 51 11.0 16437500T (56421 | 16437500A (56454 |16437500C (56487 3/8 .3750 3/8 2 5/8
16420310 |16432]|13/64 2031 1/4 2 1/2 16439370T | 56422 [ 16439370A | 56455 (16439370C [ 56488 10.0| .3937 10.0 51 14.0
16421650 |16433 5.5 2165 6.0 51 12.0 16443750T | 56424 | 16443750A | 56457 |16443750C 56490 7/16 4375 7116 2-1/2 5/8
16421870 |16435| 7/32 2187 1/4 2 1/2 16447240T [ 56425 | 16447240A | 56458 [ 16447240C| 56491 12.0| .4724 12.0 64 16.0
16423430 |16436|15/64 2343 1/4 2 12 16450000T [ 56426 | 16450000A | 56459 [ 16450000C 56492 1/2 .5000 1/2 2-1/2 5/8
16423620 |16437 6.0 2362 6.0 51 13.0 16462500T | 56428 | 16462500A | 56461 [ 16462500C 56494 | 5/8 .6250 5/8 3 3/4
16425000 |16439| 1/4 2500 1/4 2 1/2 16462990T | 56429 | 16462990A 56462 |16462990C | 56495 16.0| .6299 16.0 76 20.0
16427560 | 16441 7.0 2756 8.0 51 13.0 16475000T [ 56431 [ 16475000A | 56464 [ 16475000C 56497 | 3/4 .7500 3/4 3 1
16428120 |16442| 9/32 2812 | 5/16 2 1/2 16478740T 56432 [ 16478740A [56465|16478740C (56498 20.0( .7874 20.0 76 25.0
16431250 |16443| 5/16 .3125 | 5/16 2 1/2
Table of 16431500 |16445 8.0 .3150 8.0 51 13.0 Uncoa.ted .tOOIS Onw. Table of
Contents Technical information on page 250. Contents
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TuffCut GP
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®
ut General Purpose End Mills

TuffCut® GP
Series 123

Z2

D

30°

ol

Designed for deep pocket milling and other applications where
standard flute lengths are too short.

TuffCut® GP || _, I] 30° || W=
Series 162 0 [l .
Designed with the same geometry as our standard 2 flute
end mills.
4 b2 _
: o
'{ L2 L2 |-
» Twice the cutting edges saves you money. L1
* Good choice for shallow hole milling. ! !
. Flute Inch
Uncoated Diameter Shank OAL Length — —
b1 D2 L1 L2 1/64-1/4 | +.000/-.002
Tool No. | EDP | Inch [ mm | Decimal | Inch | mm | Inch | mm | Inch | mm - -
16201560 [16200| 1/64 0156 | 1/8 1-1/2 .023 >1/4-3/4 | +.000/-.003
16203120 [16201| 1/32 0312 | 1/8 1-1/2 1/16
16203940 (16203 1.0 | .0394 3.0 38 2.0 Metric (mm)
16204680 [16205| 3/64 0468 | 1/8 1-1/2 3/32
D1 Tolerance h10
16205910 [16207 15 | .0591 3.0 38 3.0
16206250 |16209| 1/16 0625 | 1/8 1172 1/8 THEREUY || SR
16207810 [16211| 5/64 .0781 1/8 1-1/2 5/32 >3.00-6.00 +.000/-.048
16207870 [16213 20| .0787 3.0 38 4.0 >6.00-10.00 | +.000/-.058
16209370 [16215| 3/32 0937 | 1/8 1-1/2 3/16 >10.00-12.00 | +.000/-.070
16209840 (16217 25| .0984 3.0 38 5.0
16210930 [16219| 7/64 1093 | 1/8 1-1/2 7132
16211810 |16221 30| .1181 3.0 38 6.0
16212500 (16223 1/8 1250 | 1/8 1-1/2 1/4
16213780 [16225 35| .1378 4.0 51 7.0
16214060 [16226| 9/64 1406 | 3/16 2 5/16
16215620 [16227| 5/32 1562 | 3/16 2 5/16
16215750 (16229 40| .1575 4.0 51 8.0
16217720 (16231 45| 1772 5.0 51 9.0
16218750 [16233| 3/16 1875 | 3/16 2 3/8
16219680 [16235 50| .1968 5.0 51 11.0
16223620 (16241 6.0 | .2362 6.0 64 13.0
16225000 (16243 1/4 2500 | 1/4 2-1/2 112
16231500 (16251 8.0 [ .3150 8.0 64 13.0
16235430 [16253 90 | .3543 9.0 64 14.0
16237500 (16255 3/8 3750 | 3/8 2-1/2 9/16
16239370 [16257 10.0| .3937 10.0 70 14.0
16247240 [16263 12.0| .4724 12.0 76 16.0
16250000 (16265 1/2 5000 | 12 5/8
16262500 [16269| 5/8 6250 | 5/8 3-1/2 3/4
16275000 (16275 3/4 7500 | 3/4 1

Technical information on page 250.
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4 b
) D2 D1
— o
L2
L1
Uncoated Diameter Shank OAL Flute Length Inch
D1 D2 L1 L2 D1 Tolerance
Tool No. EDP Inch mm | Decimal | Inch mm Inch mm | Inch mm 1/8-1/4 +.000/-.002
12311810 | 12303 3.0 1181 3.0 64 25.0 /41 +.000/-.003
12312500 | 12305 1/8 1250 1/8 2-1/2 1
12315750 | 12306 4.0 1575 4.0 64 25.0 Metric (mm)
12318750 | 12307 | 3/16 1875 3/16 3 1-1/8 D1 Tolerance
12319680 | 12308 5.0 .1968 5.0 64 25.0 3.00-6.00 | +000/-.051
12323620 | 12309 6.0 .2362 6.0 76 30.0 7.00-25.00 | +.000/-.076
12325000 | 12311 1/4 .2500 1/4 3 1-1/4
12327560 | 12312 7.0 .2756 8.0 83 30.0
12331250 | 12313 | 5/16 .3125 5/16 3-1/4 1-3/8
12331500 | 12315 8.0 .3150 8.0 83 35.0
12335430 | 12316 9.0 .3543 10.0 89 35.0
12337500 | 12317 3/8 .3750 3/8 3-1/2 1-1/2
12339370 | 12319 10.0 .3937 10.0 89 40.0
12343310 | 12320 11.0 4331 12.0 102 40.0
12343750 | 12321 7/16 4375 7/16 4 1-3/4
12347240 | 12323 12.0 4724 12.0 102 50.0
12350000 | 12325 1/2 .5000 1/2 4 2
12362500 | 12327 5/8 .6250 5/8 4-5/8 2-1/2
12362990 | 12329 16.0 .6299 16.0 117 65.0
12375000 | 12331 3/4 .7500 3/4 5-1/4 3
12378740 | 12333 20.0 .7874 20.0 133 80.0
12398430 | 12335 25.0 .9843 25.0 152 80.0
12310000 | 12301 1 1.0000 1 6 3

Technical information on page 250.
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u ut® General Purpose End Mills

Flute
Ball

TuffCut® GP 30° || M- TuffCut® GP 30° T
icut' SP | 22 OO — icut SP 1 za (D[4 ]

| [
Designed for extended reach in die and mold work and other Manufactured with a full ball radius end. Designed for milling
deep pocket applications. fillets or similar rounded corners in the bottom of a cut.‘ ‘
o = P
f LT
P L g
; * General purpose milling of most materials. ! 4 « Ideal for most ferrous metal applications. ;
'd:’ » Standard flute lengths reduce cutter deflection. D'Z [I @_D;_ @ .g
$ + Available with neck relief upon request. ; |‘— Lzl{ Uncoated Diameter Shank OAL LZ‘,:’;fh — '"Chmerance $
I D1 D2 L1 L2
1/32-1/4 +.000/-.002
Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch [ mm e 0001003
(- = Fite Inch 14003120 [14001| 1/32 0312 | 18 1-1/2 5/64 a.
u Uncoated iameter Shank | OAL |, .1 oth D1 Tolerance 14003940 [ 14003 1.0 | 0394 3.0 38 3.0 Metric (mm) u
D1 D2 1 L2 114 +.000/-.002 14004680 [14005 3/64 0468 | 1/8 1-1/2 7/64 ” Tolerance M0
®'l—' Tool No. | EDP Inch Decimal | Inch | Inch | Inch > 1/4-3/4 +.000/-003 14005910 [14007 15| .0591 3.0 38 6.0 o500 1 > o00om0 ®'l—'
= 18325000 | 18300 1/4 2500 1/4 4 3/4 14006250 [14009] 1/16 0625 | 1/8 1-1/2 3/16 aooco0 | o000 om =
18331250 | 18310 [  5/16 3125 516 | 4 13/16 14007810 [14011 5/64 0781 | 118 1-1/2 3/16 ooor000 T o000 (
&d_ 18337500 | 18320 3/8 3750 3/8 4 7/8 14007870 |14013 20| 0787 3.0 38 9.0 T100018.00 | +000/-070 hé
18343750 | 18330 | 7/16 4375 716 | a 1 14009370 [14015] 3/32 0937 | 118 1-1/2 9/32 —sooeo T oo oes
— 18350000 | 18340 172 5000 172 6 1 14009840 |14017 25| (0984 3.0 38 120 — — —
l—. 14010930 [14021 7/64 1093 | 118 1-1/2 3/8 l—l
18375000 | 18360 3/4 7500 3/4 6 1-1/2 12011810 112023 3o 81 30 % 20
14012500 [14025| 1/8 1250 | 1/8 1-1/2 3/8
Technical information on page 250. 14013780 (14027 35| .1378 4.0 51 12.0
14015620 [14029] 5/32 1562 | 3/16 2 1/2
14015750 [14031 40| 1575 4.0 51 14.0
14017720 (14033 45| 1772 5.0 51 14.0
14018750 [14035| 3/16 1875 |3/16 2 5/8
14019680 (14037 50| .1968 5.0 51 20.0
14021650 [14039 55| .2165 6.0 64 20.0
14021870 (14041 7/32 2187 | 1/4 2-1/2 5/8
14023620 [14043 6.0 | 2362 6.0 64 20.0
14025000 [14045| 1/4 2500 | 1/4 2-1/2 3/4
14027560 [14047 70| 2756 8.0 64 20.0
14028120 [14049] 9/32 2812 | 5/16 2-1/2 3/4 Coated tools on page 206.
14031250 [14051 5/16 3125 |5/16 2-1/2 13/16
14031500 | 14053 80| 3150 8.0 64 200  Technical information on
14035430 14055 9.0 | .3543 9.0 64 20.0 page 250.
14037500 [14057| 3/8 3750 | 3/8 2-1/2 1
14039370 [14059 10.0| .3937 10.0 70 25.0
14043310 [14061 11.0| 4331 11.0 70 25.0
14043750 [14063| 7/16 4375 | 7116 2-3/4 1
14047240 [14065 12.0| 4724 12.0 76 25.0
14050000 [14067| 1/2 5000 | 12 3 1
14055120 [14069 14.0| 5512 14.0 89 30.0
14056250 [14071] 9/16 5625 | 9/16 3-1/2 1-1/8
Lapte of 14062500 [14073] 5/8 6250 | 5/8 3172 1-1/4 Jooteof
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u ut® General Purpose End Mills

ar 4 Series 140 Continued TuffCut® GP o =T e
o 3 ' e [« Ol =
30 ] D2 @ D1 % Series 165 i [l @ —
2 || (D]al ]
U _ I-— L2 T Manufactured with full ball radius end.
1
Diameter Shank OAL Flute : ‘ N ‘
o) Uncoated Length o > ——r ———_ D2 D1 %%
9 D1 D2 L1 L2 < f f
8 Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch [ mm L2 |—
(&) 14062990 14075 16.0| .6299 16.0 89 30.0 L1
g 14068750 14077111716 0875 | A 4 1358 + Ideal for most ferrous metal applications
= 14070870 [14079 18.0| .7087 18.0 102 35.0
= 14075000 [14081| 3/4 7500 | 3/4 4 1-172 P
v 14078740 [14083 200| .7874 20.0 102 38.0 Diameter Shank OAL Flute Inch -
3 14086620 |14085 220| 8662 22,0 102 40.0 Uncoated = ™ - Lelr_'gth D1 Tolerance 3
3 It e T R T I T BT Tool No. | EDP | inch [ mm [ Decia | inch [ mm | nch ] mm | inch [ o &
el : : 16501560 [16500( 1/64 0156 | 1/8 1-1/2 023 —
14010000 [14019| 1 1.0000 | 1 4 1-1/2 16503120 1165011 /32 0312 18 1 116 >1/4-3/4 +.000/-.003
[ 16503940 (16503 10 | .0394 3.0 38 2.0 o
u TuffCut® GP 30° T 1 ] 16504680 [16505| 3/64 0468 | 1/8 1-1/2 3/32 R —— O
Series 140 Z4 @ 0 [ll] U - TiN ALtima® || TicN :| 12505910 16507 15| 0591 3.0 38 3.0 — —
® Coated 506250 [16509] 1/16 0625 | 1/8 1-1/2 1/8 — s ®
~d 16507810 [16510| 5/64 0781 | 1/8 1-1/2 5/32 = — N
— 16507870 [16511 20| .0787 3.0 38 4.0 >3.006.00 | +000-048 —
ﬁd_ D'z Ei ] 16509370 [16513] 3/32 0937 | 118 1-1/2 316 >6.00-10.00 | +0007.058 (
@ % 16509840 [16515 25 | .0984 3.0 38 5.0 >10.00-18.00 | +.000/-070
= ' |_|_2 _1t 16510930 |16516| 7/64 1093 | 1/8 1-1/2 7/32 >18.00-20.00 |  +.000/-.084 :
l_' g 16511810 16517 3.0 | .1181 3.0 38 6.0 l_.
- 16512500 [16519| 1/8 1250 | 1/8 1-1/2 1/4
/ ‘ 16513780 16521 35| .1378 4.0 51 7.0
16514060 [16522| 9/64 1406 | 3/16 2 5/16
' ; : Diameter Shank OAL Flute 16515620 [16523| 5/32 1562 | 3/16 2 5/16
TiN ALtima® TiCN Length -
D1 D2 L1 L2 16515750 16525 40| .1575 4.0 51 8.0
ToolNo. | EDP | ToolNo. | EDP | ToolNo. | EDP |Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm 16517180 |16526]|11/64 1718 3/16 2 3/8
14011810T | 14072 | 14011810A | 14000 [ 14011810C | 14036 30| 1181 3.0 38 12.0 16517720 |16527 45| 4772 5.0 51 9.0
e e e e e B E R i restersolteso] g6 | | o5 [one] | 2 | |38
140187507 | 14078 | 14018750A | 14006 | 14018750C | 14042| 3/16 1875 | 3/16 2 5/8 16519680 | 16531 S0 | 1968 5.0 o1 1.0
14019680T | 14080 | 14019680A | 14008 | 14019680C | 14044 50| 1968 50 51 20.0 16520310 [16532{13/64 2031 | 1/4 2 172
14023620T | 14082 | 14023620A | 14010 | 14023620C | 14046 6.0 | .2362 6.0 64 20.0 16521650 [16533 5.5 | 2165 6.0 51 12.0
14025000T | 14084 | 14025000A | 14012 14025000C | 14048| 1/4 2500 | 1/4 2-1/2 3/4 16521870 |16535| 7/32 2187 | 1/4 2 1/2
14031250T | 14086 | 14031250A | 14014 | 14031250C [ 14050 5/16 3125 | 5/16 2-1/2 13/16 16523430 {1653615/64 2343 | 1/4 2 112
14031500T | 14088 | 14031500A | 14016 | 14031500C | 14052 8.0 .3150 8.0 64 20.0 16523620 |16537 6.0 2362 6.0 51 13.0
140375007 | 14090 | 14037500A [ 14018 | 14037500C | 14054 3/8 3750 | 3/8 2-1/2 1 16525000 |16539| 1/ 2500 | 174 > 172
ssaror ot [iooron el oo atse]_ ool saar | ionl__ T~ ot T N O N
14047240T | 14093 | 14047240A [ 14024 | 14047240C [ 14060 12.0| 4724 12.0 76 25.0 o026/ 20) o alk o2 20208 10410 2 L
140500007 | 14094 | 14050000A | 14026 | 14050000C | 14062 1/2 5000 | 172 3 1 16531250 |16543| 5/16 3125 | 516 2 172
14062500T | 14095 | 14062500A | 14028 14062500C | 14064 | 5/8 6250 | 5/8 3-1/2 1-1/4 16531500 | 16545 80 | .3150 8.0 51 13.0
14062990T | 14096 | 14062990A | 14030 | 14062990C | 14066 16.0| 6299 16.0 89 30.0 16535430 [16547 9.0 | .3543 9.0 51 14.0
14075000T | 14097 | 14075000A | 14032 14075000C | 14068]| 3/4 7500 | 3/4 4 1-1/2 16537500 |16549| 3/8 3750 | 3/8 2 5/8
14078740T | 14098 [ 14078740A| 14034 | 14078740C | 14070 20.0| .7874 20.0 102 38.0 16539370 |16551 10.0| .3937 10.0 51 14.0 Coated tools on page 208.
14098430T | 54003 | 14098430A | 54004 | 14098430C | 54005 250| .9843 25.0 102 40.0 16543310 116553 110l 331 1.0 o4 16.0
14010000T | 54000 | 14010000A [ 54001 | 14010000C [54002] 1 1.0000 | 1 4 1-1/2 16543750 16558 716 375 1718 =T o8 Technical information on
o Uncoated tools on page 205. Technical information on page 250 16547240 |16557 120| 4724 120 St e page 250. S
C(athnots Csnt:r?ts
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u nut® General Purpose End Mills

4
@ Series 165 Continued Flute
- TuffCut® GP 30° T Bal
o
74 @ [l[l 30 % - :l Series 167 Z4 |]|] U ]
0 Y ] : :
i | Designed with the same geometry as our standard
N 4-flute ball end mills.
D2 D1 %
© — L2 D2
3 Flute ' ' ‘ ‘
© Diameter Shank OAL L2 [— D1 N D1
o Uncoated Length L1
(&) D1 D2 L1 L2 I I
8 Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch [ mm | Inch | mm L2 —
= 16550000 16559 1/2 5000 | 1/2 2-1/2 5/8 L1
e 16555120 16561 14.0 5512 14.0 70 18.0 =
- 16562500 |16563| 5/8 6250 | 5/8 3 3/4 — -
_g 16562990 | 16565 16.0| 6299 16.0 76 20.0 Uncoated Diameter Shank OAL Flute Length ~ — _8
& 16570870 | 16567 18.0| .7087 18.0 76 25.0 D1 D2 L1 L2 i ro00 00 o
2] 16575000 |16569| 3/4 .7500 3/4 3 1 . . . Tool No. | EDP | Inch | mm [ Decimal | Inch mm Inch mm Inch mm - - (/2]
16578740 |16571 200| 7874 200 76 250 Technical information on_page 250. 16701560 |16700| 1/64 0156 | 1/8 1172 023 >1/4-3/8 | +.000/-.003
16703120 [16701] 1/32 0312 1/8 1-1/2 1/16
(=S 16703940 [16703 10 | .0394 3.0 38 2.0 Metric (mm) [
TuffCut® GP 30° [T I 16705910 [16707 15 | 0591 3.0 38 3.0 —
( ’ Series 165 Z4 @ [l TiN ALtima® || TiCN | 16706250 [16709] 1/16 .0625 1/8 1-1/2 1/8 D1 h10 u
® Coated a (7 . 16707870 [16711 20 | o787 3.0 38 40 o T To00 om0 ©
N 16709370 [16713| 3/32 .0937 1/8 1-1/2 3/16 — — ~Nd
- 16709840 16715 25 | .0984 3.0 38 50 >3.00-6.00 | +.000-048 -
( | | 16711810 [16717 30 | .1181 3.0 38 6.0 >6.00-8.00 | +.000/-.058 (
D> D1 % 16712500 |16719] 1/8 1250 1/8 1-1/2 1/4
7 16713780 16721 35 | 1378 4.0 51 7.0
= } f 16715750 [16725 4.0 1575 4.0 51 8.0 =
l_ - Lz = 16718750 |16729| 3/16 1875 | 3/16 2 3/8 l_.
] L1 16719680 | 16731 50 | .1968 5.0 51 11.0
‘ U 4 tool 207 16723620 [16737 6.0 | .2362 6.0 64 13.0
i ncoated tools on page 207. 16725000 |16739] 1/4 2500 | 1/4 2112 172
- 16731500 [16745 8.0 | .3150 8.0 64 13.0
TiN ALtima® TiCN Diameter Shank OAL _ |Flute Length 16737500 |16749| 3/8 3750 | 38 2112 9116
D1 D2 L1 L2
Tool No. EDP Tool No. EDP Tool No. EDP | Inch | mm |Decimal| Inch | mm | Inch [ mm | Inch [ mm
16511810T | 56500 | 16511810A | 56533 | 16511810C | 56566 3.0 | .1181 3.0 38 6.0
165125007 | 56501 | 16512500A | 56534 | 16512500C | 56567 | 1/8 1250 | 178 1172 1/4 Technical information on page 250.
16515750T | 56505 | 16515750A | 56538 | 16515750C | 56571 40 | 1575 4.0 51 8.0
165187507 | 56508 | 16518750A | 56541 | 16518750C | 56574 | 3/16 1875 | 3/16 2 3/8
16519680T | 56509 | 16519680A | 56542 | 16519680C | 56575 50 | .1968 5.0 51 11.0
165236207 | 56514 | 16523620A | 56547 | 16523620C | 56580 6.0 | .2362 6.0 51 13.0
16525000T | 56515 | 16525000A | 56548 | 16525000C | 56581 | 1/4 2500 | 1/4 2 1/2
16531250T | 56518 | 16531250A | 56551 | 16531250C | 56584 | 5/16 3125 | 5/16 2 1/2
16531500T | 56519 | 16531500A | 56552 | 16531500C | 56585 8.0 | .3150 8.0 51 13.0
165375007 | 56521 | 16537500A | 56554 | 16537500C | 56587 | 3/8 3750 | 3/8 2 5/8
16539370T | 56522 | 16539370A | 56555 | 16539370C | 56588 10.0 | .3937 10.0 51 14.0
165437507 | 56524 | 16543750A | 56557 | 16543750C | 56590 | 7/16 4375 | 7/16 2-1/2 5/8
165472407 | 56525 | 16547240A | 56558 | 16547240C | 56591 12.0 | .4724 12.0 64 16.0
16550000T | 56526 | 16550000A | 56559 | 16550000C | 56592 | 1/2 5000 | 1/2 2-1/2 5/8
165625007 | 56528 | 16562500A | 56561 | 16562500C | 56594 | 5/8 6250 | 5/8 3 3/4
16562990T | 56529 | 16562990A | 56562 | 16562990C | 56595 16.0 | .6299 16.0 76 20.0
16575000T | 56531 | 16575000A | 56564 | 16575000C | 56597 | 3/4 7500 | 3/4 3 1
Table of 16578740T | 56532 | 16578740A | 56565 | 16578740C | 56598 20.0 | .7874 20.0 76 25.0 Table of
Contents Contents
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/ am)

®
ut General Purpose End Mills

Flute Flute
Ball Ball
® 30° [ ] ® 30° T [ ]
Tllsff(.:utlsfp Z4 @ I] I] [ | | Tusff(.:u'tl 4gP Z3 @ [l [ TiN ALtima® || TicN |
eries O U ™ eries O U =

Designed for extended reach in die and mold work and other Manufactured with a full ball radius end. Designed for milling

deep pocket applications. Ball nose geometry for inside corner fillets or similar rounded corners in the bottom of a cut. Ideal for

radius and CNC contouring. most ferrous metal applications. Inch sizes available as a special.

Call customer service for pricing.

Series 145/145 Coated

<
o) . . I } f
- * General purpose milling of most materials. Da ] 0 L2
- g ofmos | P
@ * 4 flutes for reduced chip loads in tougher materials. T Lt
P . . . L— L2 —
3 « Available with neck relief upon request. L1 ]
» Standard flute lengths reduce cutter deflection.
. Flute Inch
m Uncoated Diameter Shank | OAL Length - ——— . m
( , D1 ( : ’
Tool No. | EDP | Fraction | Decimal D2 L1 L2 " +:0007-002 | ‘
@ 18425000 [18400|  1/4 2500 1/4 4 3/4 >1/4-3/4 | +.000/-.003 Fiote ®| )
H: 18431250 [18410]  5/16 3125 | 5116 | 4 | 13/16 Uncoated TIN ALtima® TicN Diameter | Shank| OAL | .o -
18437500 |18420]  3/8 .3750 3/8 4 7/8 D1 D2 T 2 (
( 18443750 |18430 7716 4375 7716 4 ! Tool No. EDP Tool No. EDP Tool No. EDP Tool No. EDP mm [Decimal| mm mm mm
18450000 [18440]  1/2 5000 1/2 6 1 12503920 | 14507 0 0392 | 30 ” 30
18475000 [18460|  3/4 .7500 3/4 6 [ 112 : : : :
= 14505910 | 14504 1.5 0591 [ 3.0 38 6.0 =
l Technical information on page 250. 14507870 | 14507 2.0 .0787 3.0 38 9.0 l
14511810 | 14513 | 14511810T | 14514 | 14511810A | 14515 | 14511810C | 14570 [ 3.0 1181 | 3.0 38 12.0
14515750 | 14519 | 14515750T | 14520 | 14515750A | 14521 | 14515750C | 14571 | 4.0 1575 | 4.0 51 14.0
14519680 | 14525 | 14519680T | 14526 | 14519680A | 14527 | 14519680C | 14572 | 5.0 1968 | 5.0 51 20.0
14523620 | 14531 | 14523620T | 14532 | 14523620A | 14533 | 14523620C | 14573 | 6.0 2362 | 6.0 64 20.0
14531500 | 14537 | 14531500T | 14538 | 14531500A | 14359 | 14531500C | 14574 | 8.0 3150 | 8.0 64 20.0
14539370 | 14543 | 14539370T | 14544 | 14539370A | 14545 | 14539370C | 14575 | 10.0 | .3937 | 10.0 70 25.0
Metric (mm)
D1 Tolz;aonce Technical information on page 250.

1.00-3.00 +.000/-.040
>3.00-6.00 | +.000/-.048
>6.00-10.00 | +.000/-.058

Safety Note
Always wear the appropriate personal protective equipment such as safety
glasses and protective clothing when using solid carbide or HSS cutting
tools. Machines should be fully guarded. Technical data provided should be
considered advisory only as variations may be necessary depending on the
particular application.

Table of Table of
Contents Contents

210 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 * email: sales@maford.com « www.maford.com For product information, call your local distributor. 211



/ am)

u ut® General Purpose End Mills

Flute
B Ball

TuffCut® GP [I 30° - Series 150 Continued
22 || (D[4l -

Series 150 U ]
Diameter Shank OAL Flute
Manufactured with a full ball radius end. Designed for milling Uncoated Length
fillets or similar rounded corners in the bottom of a cut. Ideal D1 D2 L1 L2
for most ferrous metal applications. Tool No. | EDP | Inch | mm | Decimal | Inch [ mm | Inch | mm | Inch | mm
a4 15007870 [15013 20| .0787 3 38 9.0
D2 D1 69 15007871 |15070 2.0 | .0787 3 38 6.0
15008000 [15028 0800 | 1/8 1-1/2 240
f Le— 15008500 15030 0850 | 1/8 1-1/2 255
= L1 15009000 [15032 0900 | 1/8 1-1/2 270 =
) —_ 15009370 [15015| 3/32 0937 | 118 1-1/2 9/32 =
8 + Micro sizes from .015 - .100” and 0.4-2.0mm s B T T T e e e e R g
$ ) Flute — 15010010 |15036 1000 | 1/8 1-1/2 300 $
Diameter Shank OAL Lenath 15010930 |15021| 7/64 1093 | 1/8 1-1/2 3/8
Uncoated g D1 Tolerance
D1 D2 L1 L2 — — 15011810 {15023 30| .1181 3 38 12
, 15012500 [15025| 1/8 1250 | 1/8 1-1/2 3/8
m Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm >1/4-1 +.000/-.003 m
15001500 [15002 0150 | 1/8 1-1/2 045 T 15013780 15027 35] 1378 4 o1 12
O 15001570 115038 oa | o157 3 28 e e 15015620 |15029]| 5/32 1562 | 3/16 2 1/2 O
® 15001960 115020 o5 o196 3 ™ s 015- 0005-. 15015750 [15031 40| .1575 4 51 14 ®
~N )
E 15002000 15004 0200 | 1/8 1-1/2 .060 Metric (mm) 1:81;;28 12222 T 4.5 1;;2 T S > o1 = 14 —
15002360 |15042 0.6 | .0236 3 38 1.8 Tolerance
C 15002500 | 15006 0250 | 118 1172 075 D1 h10 15019680 |15037 50| 1968 S o1 20 C
15002750 |15044 0.7 | .0275 3 38 2.1 0.40-050 [ +.000/-025 15021650 115039 55| 2165 6 &4 20
— 15003000 | 15008 0300 | 1/8 1172 090 0.60-3.00 | +.000-040 1282;2;8 1222; 7132 — 2;2; 1/4 . 2172 = o/ — —
l—l 15003120 [15001| 1/32 0312 | 18 1-1/2 5/64 >3.00-6.00 | +000-.048 — ! l—l
15003150 | 15046 08| .0315 3 38 2.4 >6.00-10.00 | +.000/-.058 15025000 |15045| 174 2500 | /4 2172 34
15003500 |15010 0350 | 1/8 1-1/2 105 >10.00-18.00 | +.000/-.070 15027560 115047 70 2756 8 &4 20
e x| - T T e
15003940 |15003 1.0 | .0394 3 38 3.0 +inch decimal size range 2031200 11053 T a1e0 - ” -
15004000 15012 0400 | 1/8 1-1/2 120 015-.100” only.
15004330 |15052 11 | .0433 3 38 3.3 15035430 115055 90 3543 9 &4 20
15004500 115012 o150 |18 oY 3 15037500 [15057| 3/8 3750 | 3/8 2-1/2 1
15004680 [15005| 3/64 0468 | 1/8 1-1/2 7/64 15039370 115059 100/ .3937 10 70 25
15004720 115052 o 0472 3 38 36 15043310 [15061 11.0| 4331 11 70 25
15005000 115016 0500 |78 =T 750 15043750 [15063| 7/16 4375 | 7/16 2-3/4 1
15005120 115056 31 o512 3 28 39 15047240 |15065 12.0| 4724 12 76 25
15005500 |15018 0550 | 1/8 1-1/2 165 15050000 |15067] 1/2 5000 | 172 3 1
15005510 115058 o oot 3 28 "2 15055120 |15069 14.0| 5512 14 89 30
15005910 115007 15 oso1 3 28 50 15056250 [15071| 9/16 5625 | 9/16 3-1/2 1-1/8
15005911 115060 15| oso1 3 28 a5 15062500 [15073| 5/8 6250 | 5/8 3-1/2 1-1/4
15006000 115020 2600 |78 =T 780 15062990 |15075 16.0| 6299 16 89 30
15006250 |15009| 1/16 0625 | 1/8 1-1/2 3/16 15068750 |15077) 11/16 6875 | 34 4 1-3/8
15006300 15002 16| 0630 3 %8 48 | Coated tools on page 214 1:832233 1:8;? 3/4 = ;22; 3/4 = 4 - 1-1/2 =
15006500 | 15022 0650 | 1/8 1-1/2 195 :
15006690 115064 7T o669 3 ™ 57 Technical information on 15078740 [15083 20.0| .7874 20 102 38
15086620 | 15085 22.0| .8662 22 102 40
15007000 | 15024 0700 | 1/8 1-1/2 210 page 250. 057200 12051 778 SR " —
15007090 |15066 1.8 | .0709 3 38 5.4
15007480 115068 1o | o7as 3 28 =7 15098430 |15089 25.0| .9843 25 102 40
15007500 |15026 0750 | 1/8 1-1/2 225 15010000 [15019] 1 1.0000 | 1 4 1172
bl of 15007810 |15011| 5/64 0781 | 1/8 1-1/2 3/16 Coated tools on page 214. e of
Contents Contents

Technical information on page 250.
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u nut® General Purpose End Mills

Flute Flute
Bal ® o [ - ] o Ball
Tusf:r(i:el;t15gp Z2 @ [l [I & N || Autimae || Tien [ ] TllsffC.:Uthg‘P z2 @ [l [I 2 m ]
Coated 0 Y [ | eries 1 (@] —

Manufactured with a full ball radius end. Designed for milling

fillets or similar rounded corners in the bottom of a cut. Ideal for
4 f most ferrous metal applications.
o N o 69 4 {
\
= : SwE
f L2

°
Qo
S L1 _’—‘ " L -1
(&) | L1
o ©
;) ©
o Diameter Shank OAL Flute ; Flute Inch o
_g TiN ALtima® TiCN Length Uncoated Diameter Shank OAL Length — —— .8
o 4 E— P2 H Lz D1 D2 L1 L2 1/64 +.000/-001 o
(75} Tool No. EDP Tool No. EDP Tool No. EDP |Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm Tool No. | EDP | Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm ()
15011810T | 55076 | 15011810A | 55040 | 15011810C [ 55058 3 | 1181 3.0 38 12.0 16601560 1166001 1/64 0156 | /8 1172 023 1/32-1/4 | +.000/-.002
15012500T | 55077 | 15012500A | 55041 [ 15012500C | 55059 | 1/8 1250 | 1/8 1-1/2 3/8 16603120 1166011 1/32 0312 | 118 12 116 >1/4-3/4 | +.000/-003
15015750T | 55078 | 15015750A | 55042 | 15015750C | 55060 4 | 1575 4.0 51 14.0 16603940 [16603 10 0302 30 38 20 o
(a1 15018750T | 55079 | 15018750A | 55043 | 15018750C | 55061 | 3/16 1875 [ 3/16 2 5/8 16604680 116605] 3/64 0468 | 178 12 3732 _
u 15019680T | 55080 | 15019680A | 55044 | 15019680C | 55062 5 [ .1968 5.0 51 20.0 16605910 116607 151 0591 30 38 30 Metric (mm) O
. 15023620T | 55081 | 15023620A | 55045 | 15023620C | 55063 6 | 2362 6.0 64 20.0 16606250 1166091 1716 0625 | 178 172 78 D1 Tolerance h10 o
- 15025000T | 55082 | 15025000A | 55046 | 15025000C [ 55064 | 1/4 2500 | 1/4 2-1/2 3/4 16607810 116610 5/64 0781 1 178 2 5132 1.00-3.00 | +.000/-.040 S
= 15031250T | 55083 | 15031250A | 55047 | 15031250C | 55065 | 5/16 3125 [ 5/16 2-1/2 13/16 16607870 116611 201 o787 3.0 38 20 300600 | +.000-028 =
15031500T | 55084 | 15031500A | 55048 | 15031500C | 55066 8 | .3150 8.0 64 20.0 16609370 1166131 3/32 0937 | 18 2 316 o000 | so0uom
( 15037500T | 55085 | 15037500A | 55049 | 15037500C | 55067 | 3/8 3750 | 3/8 2-1/2 1 16609840 [16615 25| 0934 3.0 38 50 (
é 15039370T | 55086 | 15039370A | 55050 | 15039370C | 55068 10 | 3937 10.0 70 25.0 16610930 (166161 7/64 1093 | 178 = 7732 >10.00-18.00 | +.000-070 L«é
15043750T | 55087 | 15043750A | 55051 | 15043750C | 55069 | 7/16 4375 | 7/16 2-3/4 1 16611810 116617 30 | 1181 30 o 6.0 >18.00-20.00 |  +.000/-.084
— 15047240T | 55088 | 15047240A | 55052 | 15047240C | 55070 12 | 4724 12.0 76 25.0 16612500 1166191 1/8 250 | 18 =T m —
l—' 15050000T | 55089 | 15050000A | 55053 | 15050000C | 55071 | 1/2 5000 | 172 3 1 16613780 [16621 35| 1378 40 51 70 l_'
15062500T | 55090 | 15062500A | 55054 | 15062500C | 55072 | 5/8 6250 | 5/8 3-1/2 1-1/4 16614060 [16622] 9/64 1206 | 3/16 2 516
15062990T | 55091 | 15062990A | 55055 | 15062990C | 55073 16 | 6299 16.0 89 30.0 16615620 1166231 5/32 1562 | 3/16 5 516
15075000T | 55092 | 15075000A [ 55056 | 15075000C | 55074 | 3/4 7500 | 3/4 4 1-1/2 16615750 116625 20 1575 20 51 80
150787407 | 55093 | 15078740A | 55057 | 15078740C | 55075 20 | 7874 20.0 102 38.0 16617180 |16626]11/64 1718 1 3/16 2 38 Coated tools on page 216
15098430T | 55097 | 15098430A | 55098 | 15098430C | 55099 25 | 9843 25.0 102 40.0 16617720 16627 a5 1772 50 51 90
15010000T | 55094 | 15010000A | 55095 | 15010000C | 55096 | 1 1.0000 | 1 4 1-1/2 16618750 166291 3/16 1875 1316 2 38 Technical information on
16619680 [16631 50 | 1968 5.0 51 11.0 page 250.
16620310 [16632[13/64 2031 | 1/4 2 1/2
Uncoated tools on page 212. 16621650 [16633 55 | 2165 6.0 51 12.0
L . 16621870 [16635] 7/32 2187 | 1/4 2 1/2
Technical information on page 250. 16623430 | 16636 15/64 2343 | 1/4 2 112
16623620 [16637 6.0 | .2362 6.0 51 13.0
16625000 [16639| 1/4 2500 | 1/4 2 1/2
16627560 [16641 7.0 | 2756 8.0 51 13.0
16628120 [16642( 9/32 2812 | 5/16 2 1/2
16631250 [16643[ 5/16 3125 [ 5/16 2 1/2
16631500 [16645 8.0 | 3150 8.0 51 13.0
16635430 [16647 90 | .3543 9.0 51 14.0
16637500 [16649| 3/8 3750 | 3/8 2 5/8
. - 16639370 [16651 10.0] 3937 10.0 51 14.0
IS0 9001:2000 Certified 16643310 [16653 11.0] 4331 11.0 64 16.0
16643750 [16655| 7/16 4375 | 7116 2-1/2 5/8
An ESOP Company 16647240 |16657 12.0| 4724 12.0 64 16.0
16650000 [16659| 1/2 5000 | 12 2-1/2 5/8
Table of Table of
Contents Contents
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u nut® General Purpose End Mills

Flute Series 166 Continued Flute
Bal Ball
300 -- _L ‘ ® ° --
N TuffCut® GP 30
72 @ I mE @ D1 @9 . ) @ [
1| U ] — Series 168 0 U ™
_0—‘ .‘ L2 |~
o) FI ' Lt
o Diameter Shank | OAL ute D2
= Uncoated Length 1~ L2 ’_
o D1 D2 L1 L2 A —— 7
(&) Tool No. | EDP | Inch [ mm | Decimal | Inch { mm | Inch | mm | Inch | mm ﬁ D1 @ D1 69
= 16655120 |16661 140| 5512 14.0 70 18.0 1 _‘ =R
- 16662500 |16663| 5/8 6250 | 5/8 3 34
S 16662990 | 16665 16.0| .6299 16.0 76 20.0 L @
ot 16670870 | 16667 18.0| .7087 18.0 76 25.0 et
® 16675000 |16669| 3/4 7500 | 3/4 3 1 ®
2 16678740 |16671 20.0| .7874 20.0 76 25.0 e S OAL Fiute Lonath — =
Q Uncoated Q
) D1 D2 L1 L2 D1 Tolerance (/)]
Tool No. | EDP | Inch | mm | Decimal | Inch mm Inch mm Inch mm 1/64-1/4 | +000/-.002
® S T 16801560 |16800]| 1/64 0156 | 1/8 1172 023
o TUff(_:Ut GP 79 30 - TN ALtima® || TieN :l 16803120 |16801| 1/32 0312 | 1/8 1172 116 cIAoR | o0
Series 166 |]|] @) — 16803940 [16803 10 | 0394 3.0 38 20 pr—— Ea
O Coated 16805910 |16807 15| .0591 3.0 38 3.0 O
16806250 |16809| 1/16 0625 | 1/8 1-1/2 1/8 b1 Tolerance h10
@'l—' s i 16807870 | 16811 20| .o787 3.0 38 4.0 =S00 || 00y ®'l—'
= ) @ 16809370 |16813| 3/32 0937 | 1/8 1-1/2 3/16 >3.006.00 | +.000-048 =
D2 D1 69 16809840 |16815 2.5 .0984 3.0 38 5.0 >6.00-8.00 +.000/-.058
&d_ " RE 16811810 |16817 30| 1181 3.0 38 6.0 E.é
_’_‘ L2 = 16812500 |16819] 1/8 1250 | 1/8 1-1/2 1/4
] | L1 16813780 |16821 35| 1378 4.0 51 7.0
— ‘ 16815750 |16825 40| 1575 4.0 51 8.0 —
l_' ! 16818750 |16829| 3/16 1875 | 3/16 % 3/8 l_'
) Flute 16819680 |16831 50| 1968 5.0 51 11.0
TiN ALtima® TicN Diameter Shank OAL | | ength 16823620 | 16837 60| 2362 6.0 64 13.0
D1 D2 L1 L2 16825000 |16839] 1/4 2500 | 1/4 2112 172
Tool No. EDP Tool No. EDP Tool No. EDP |Inch | mm | Decimal | Inch | mm | Inch | mm | Inch | mm 16831500 | 16845 8.0 -3150 8.0 64 13.0
16611810T | 56600 | 16611810A | 56633 | 16611810C | 56666 30| 1181 3.0 38 6.0 16837500 |16849] 3/8 3750 | 3/8 2172 9/16
16612500T | 56601 | 16612500A | 56634 | 16612500C | 56667 | 1/8 1250 | 1/8 1-1/2 1/4
16615750T | 56605 | 16615750A | 56638 | 16615750C | 56671 40| 1575 40 51 8.0 Technical information on page 250.
16618750T | 56608 | 16618750A | 56641 | 16618750C | 56674 | 3/16 1875 | 3/16 2 3/8
16619680T | 56609 | 16619680A | 56642 | 16619680C | 56675 50| .1968 5.0 51 11.0
166236207 | 56614 | 16623620A | 56647 | 16623620C | 56680 6.0 | 2362 6.0 51 13.0
16625000T | 56615 | 16625000A | 56648 | 16625000C | 56681 | 1/4 2500 | 1/4 2 112
16631250T | 56618 | 16631250A | 56651 | 16631250C | 56684 | 5/16 3125 |5/16 2 1/2
16631500T | 56619 | 16631500A | 56652 | 16631500C | 56685 8.0 | 3150 8.0 51 13.0
16637500T | 56621 | 16637500A | 56654 | 16637500C | 56687 | 3/8 3750 | 3/8 2 5/8
16639370T | 56622 | 16639370A | 56655 | 16639370C | 56688 10.0| .3937 10.0 51 14.0
16643750T | 56624 | 16643750A | 56657 | 16643750C | 56690 | 7/16 4375 | 7/16 2112 5/8
16647240T | 56625 | 16647240A | 56658 | 16647240C | 56691 12.0| 4724 12.0 64 16.0
16650000T | 56626 | 16650000A | 56659 | 16650000C | 56692 | 1/2 5000 | 172 2112 5/8
16662500T | 56628 | 16662500A | 56661 | 16662500C | 56694 | 5/8 6250 | 5/8 3 3/4
16662990T | 56629 | 16662990A | 56662 | 16662990C | 56695 16.0| .6299 16.0 76 20.0
16675000T | 56631 | 16675000A | 56664 | 16675000C | 56697 | 3/4 7500 | 3/4 3 1
16678740T | 56632 | 16678740A | 56665 | 16678740C | 56698 20.0| .7874 20.0 76 25.0
Uncoated tools on page 215.
Table of Technical information on page 250. Table of
Contents Contents
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®
ut General Purpose End Mills

TuffCut® GP 30° -
Series 186 22 CD 0 |]|] @) = :l

Designed for extended reach in die and mold work and other
deep pocket applications. Ball nose geometry for inside corner
radius and CNC contouring.

4 i

 ———— 5 R =y P
-

©
2 » General purpose milling of most materials. L1
A + Standard flute lengths reduce cutter deflection.
o « Available with neck relief upon request.
(7))
. Flute Inch
Diameter Shank OAL
Uncoated Length D1 Tolerance
e D1 D2 L1 L2 14 +000/-002
U Tool No. EDP | Fraction | mm | Decimal | Inch | mm | Inch | mm | Inch | mm e 0001003
18611810 | 18605 30 | .1181 6.0 60 6.0 i O
@® 18623620 | 18625 6.0 | .2362 6.0 76 15.0 Metric (mm)
N 18625000 | 18600  1/4 2500 | 1/4 4 3/4 - S
: 18631500 | 18635 8.0 | .3150 8.0 101 20.0
( 18637500 | 18620 3/8 3750 | 3/8 4 7/8 3.00 ~005/-.028
18639370 | 18645 10.0| .3937 10.0 101 25.0 >3.00-6.00 | -.016/-.038
18647240 | 18655 12.0| 4724 12.0 152 25.0 >6.00-12.00 | -.020/-.048
— 18650000 | 18640 | 172 5000 | 12 6 1

Technical information on_page 250.

Table of
Contents
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8 Bl | Workpiece

Number of Flutes Material Group

Center Cutting - Steels

Stainless Steels

Lengths
ol
- V3
Coatings Special Alloys
(| |
ALtima® TIiAIN TiCN
Hardened Steels
(35-65Rc)
TiN Fordlube

30° | HelixAngle

Ball Nose

Neck Relief

Chipbreaker

U
-
Corner Radius Celel)l‘alillg

- =ity

Shank
]
- ®
. Shank/DIN M!A_ Eord |
DIN6535 é_":*‘ ’ w ’
Chipbreaker

For 4oduct information, call your local distributor.
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u ut® End Mills Technical Information

Series 112/113 [ workpiece Material Examples SEM Workpiece Material | ¢ SEM
| h Group Group
nc Stainless Steel 200-400 Titanium 175-225
End Mill Troubleshooting Free Machining LY i
(e)) Austenitic 150-17 Special
c - 304/316 50-175 b S Stellite
— Stainless M Alloys
° Steels Ferritic 175-225 Inconel 625/718 | 80-125
. . " Incoloy 800-802
_g Possible Solutions Martensitic 80-125
I PH Stainless
® 17-4 PH
Q g
Q2 > During Profile Milling less than ™
g T Tool Diameter 50% of the cutter diameter s
S — .
= c [e] o Workpiece radial depth, the actual g
= £ % % ol . 3 Matorial Group Examples 18 | 316 | 14 | sn6 [ 38 | 12 | s8 [ 4 | 1 chipload at the cutting edge =
= 2 ke] 5 - -g E o3 Inches/Tooth is less than the programmed -
= 8| @ &l o o |3 S|5|/8|o o o Stainless Steel | .0005- | .0010- | .0015- | .0015- | .0021- [ .0020- | .0023- | .0022- | .0032- chip load. Below are Chip n
Lo} S _GC’ S é g 8_ ] Tl ZlO| & 8 % o Free Machining | .0008 | .0012 | .0020 | .0025 | .0030 | .0035 | .0040 | .0043 | .0050 Load factors depending on (<))
5} 3 = = [ O i =
ch £le e Slo|o o 2l 3 Lle|glzT Austenitc | .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- MRI?d'IaI DI F;]ercentatge.th o
| 8lels|S|8| 2] <]l 8|82« S22 2 M IRAEIE Stainless 304/316 0005 | .0010 | .0015 | .0018 | .0020 | .0023 | .0030 | .0032 | .0032 b“ tlr? nyOtll' II:)CfeS F]’cer oo (7]
S181S|5|388l3|3|58ls|s|s|l5(7| S|lE|28|S|T| < steels | M — 0005 | 0010~ | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- Ui iivh b
Problem 5|5|3|5|8|5|5|5|8|c|8|%|8|c|3|2|%|3|5|8|¢8|3|s 0008 | 0012 | .0020 | .0025 | .0030 | 0035 | .0040 | .0043 | .0050 Ll IE
Ina [ C C e e [ C n [ iti Radial Depth
® rl=|¥|sjx=|T|j¥jr)j=jajLjojpjojo|=|=jaj@|S|F|@ P“ﬂagtz?;'ggs .0003- | .0008- | .0012- | .0014- | .0018- | .0020- [ .0023- | .0024- | .0024- in Porcentags| ncrease ®
~d Chipping X X | x | x X | x X 7.4 P .0005 | .0010 | .0015 | .0018 | .0020 | .0023 | .0030 | .0032 | .0032 of Cutier | C1P L& ~ad
Diameter : ’
Chgtter X X X XX X Titanium .0003- | .0004- | .0006- | .0008- | .0008- | .0012- | .0016- | .0018- | .0020- 50% 1.00
Built Up Edge X X X X | X BAL-4V 0004 | .0006 | .0008 | .0012 | .0012 | .0016 | .0018 | .0020 | .0030 30% 110
Breakage X X X x | x X el | g = 128 el
- : oys . A . -
: Chip Packing X[ x| x Incof;fgg‘;ﬂ 18| -0003- | .0005- | .0005- | .0010- | .0010- | .0010- | .0020- | .0025- | .0025- 10% 1.80 :
h Poor Slotting X | x| x X X | X X Incoloy 800-802 | 0005 | 0015 | 0015 | .0020 | .0020 | .0030 | .0030 | .0035 | .0035 5% 2.30
1% 5.00 h
Premature Wear X X | X X X | x| x
- Chip Welding X X X X | X c
o Cratering X e
= . b=
- - - - ©
g Series 112/113 Workpgece Material Examples SMM Workpiece Material Examples SMM £
c Metric roup Group =
@) Stainless Steel Titanium (@]
60-120 55-70 —
‘c Free Machining GAL-4V - c
= Formulas Austenitic 45.55 : =
o 304/316 Special s Steliit ©
; = Alloys ellite 13
2 Inch Metri Stainless |, el 5570 Inconel 625/718 |  25-40 2
b= wrc Steels Martensitic 25-40 Incoloy 800-802 b=
8 RPM=SFM x 3.82/Tool Diameter RPM=SMM x 318.057/Tool Diameter 8
= IPM=RPM x number of teeth x (inches/tooth) mm/min.=RPM x number of teeth x (mm/tooth) PRSwness | 2540 =
Conversion Inch to Metric Conversion Metric to Inch Tool Diameter (mm)
SMM=SFM x .3048 SFM=SMM/.3048 W°'k'°gr°:u":ate"a' Examples 3 | s [ e | 8 | 10 | 12 | 16 20 25
mm/min.= IPM x 25.4 IPM= (mm/min.)/25.4 mm/Tooth
FSta'"'eSS Steel | 113..030.025-.030 | 038-.051|.038-.064|.053-.076 |.051-.089| .058-.102 | .056-.109 | .081-.127
ree Machining
Austenitic
304316 |008-013 [ 020-.025 |.030-.038.036-.046| .046-.051|.051-.068| .058-.076 | .060-.081 |.060-.081
Stainless
Steels M Ferritic .013-.030 |.025-.030|.038-.051|.038-.064| .053-.076 |.051-.089| .058-.102 | .056-.109 | .081-.127
Safety Note
Martensitic
Always wear the appropriate personal protective equipment such as safety PH Stainless |.008-.013|.020-.025|.030-.038(.036-.046| .046-.051|.051-.058| .058-.076 | .060-.081 | .060-.081
glasses and protective clothing when using solid carbide or HSS cutting 17-4 PH
tools. Machines should be fully guarded. Technical data provided should Titanium
balconsidaradladyison/onlyias arationsimayiba necessany dopendinglon Y .008-.010|.010-.017 | .017-.02 |.020-.030 .020-.030 .030-.041( .041-.046 | .046-.051 |.051-.076
the particular application. Special S Sl
Alloys Inconel 625/718 |.008-.013 | .013-.038 |.013-.038{.025-.051|.025-.051|.025-.076| .051-.076 | .064-.089 | .064-.089
Incoloy 800-802

Table of
Contents

Table of

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Contents
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u ut® End Mills Technical Information

Workpiece Material . .
Series 114/132 Inch Group Examples SFM Series 114/132 Metric
e | 20000 —
Workpg:::ul\l:latenal Examples SMM Workpgce Material Examples SMM
Workpiece Material Austenitic 180-225 roup
Group Examples SFM 304/316 Steel - Mild -
Steel - Mild Stainless | (:2-.3 Carbon) 135-150 Ferritic 60-85
Sal= LAl Steels Ferriti 200-275 1018 i
(.2-3 Carbon) 450-500 errtie , Stsat'“'fss M | Martensitic 45-60
1018 Martensiti 150-200 Steel - Mild eels 9
ariensitic - (.4-.5 Carbon) 75-90 PH Stainless =
< ) 40-60 -
o Steel - Mild PH Stainless 4140 17-4 PH (]
= (:4-5 Carbon) 250-300 17-4 PH 125200 Tool Steels Titanium 5115 =
N 4140 (1.2 carbon) 40-75 6AL-4V ~
o — Titanium A2/D2/H13/P20 Cobalt-Based o]
-— ool Steels SAL-4V 175-375 Forgings A e —
- (1.2 carbon) 125-250 SteTnytZ - —
A2/D2/H13/P20 Iron - Cast (Soft) |  135-185
- g q -~
- Forgings Cob:llltcz:sed 80-125 Special Alloys| S Nickel-Based ~—
i - - 0 Stellite Irein - €z 90-120 Alloys 25-40 »n
Q Iron - Cast (Soft) 450-600 Special Alloys| S (Medium Hard) Inconel 625/718 Peh)
P Iron - Cast Nickel-Based Iron —
O . 300-400 . 75-90 Iron-Based Alloys ()
(Medium Hard) Alloys 80-125 Hard Chilled 25-40
n Inconel 625/718 (Hard Chilled) Incoloy 800-802 (/]
Iron - Cast 250-300 Iron (Malleable) 70-90
(Hard Chilled) Iron-Based Alloys 80-125 Hardened Steels 60-75
Incoloy 800-802 Stainless Steel 60-90 Hardened 35-45 Rc :
® Free Machinin H ®
Iron (Malleable) 225-300 Hardened Steels 200-250 Stainless " 9 Steels Hardened Steels 45.60
Hardened - 35-45Re Steels Austenitic 55.70 45-55 Rc ;
: Steels Hardened Steels | ) 0o 304/316 ) =
( ; 45-55 Rc ()
Tool Diameter f
: , . : Tool Diameter (mm)
Workpiece Material Examples 118 | 316 174 5116 38 12 5/8 304 1 Workpiece Material =
Group Examples 3 | 5 | 6 | 8 | 10 | 14 | 16 | 18 | 25
Inches/Tooth Group
Steel - Mild mm/Tooth
c (.2-.3 Carbon) e [
o 1018 .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- ( g.teselc:a?ﬂfn) je]
© Steel - Mild .0008 | .0012 .0020 .0025 .0030 .0035 .0040 0043 | .0050 1018 ©
.4-5 Carbon : .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 | .058-.102 |.056-.109|.081-.127
S ( 4140 ) Steel - Mild g
s6 (.4-.5 Carbon) (@)
'-E Tool Steels 4140 t-E
= (1.2 carbon) .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- =
= A2/D2/H13/P20 0005 | .0010 | 0015 | .0018 | .0020 .0023 0030 | .0032 | .0032 :0;" S“;e's T
3] Forgings Aélb;:; 3‘/’;)20 .008-.013 | .020-.025 | .030-.038 | .036-.046 |.046-.051].051-.058 | .058-.076 |.060-.081|.060-.081 RS)
c . c
E ||'°r|‘ - Ca% (StOﬂ) Forgings c
O (M;?j’i‘u;n o g | 0005 | 0010- | 0015 | 0015 | 0021- | .0020- | 0023 | 0022~ | 0032- Iron - Cast (Soft) 8
|“_’ Iron (Hard Chilleg) | 0008 | 0012 .0020 .0025 .0030 .0035 .0040 0043 | .0050 Iron - Cast [t
Iron (Malleable) (Medium Hard) | .013-.020 [ .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 | .058-.102|.056-.109| .081-.127
Iron (Hard Chilled)
: Iron (Malleable)
,f‘rt:;”:\jzzrf;f:' .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032-
Feritic 9 .0008 | .0012 .0020 .0025 .0030 .0035 .0040 0043 | .0050 Stainless Steel
Free Machining | .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 | .058-.102|.056-.109|.081-.127
Stainless - - Ferritic
Steels Austenitic
3041316 0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024 Stainless | Austeniti
B a . = . = . = . = . - B = . = . = Steel ustenitic L L b o L _ 5 N b
ryE— 0005 | 0010 0015 0018 10020 0023 0030 0032 | 0032 eels S .008-.013 | .020-.025 | .030-.038 | .036-.046 | .046-.051 | .051-.058 |.058-.076 |.060-.081.060-.081
PH Stainless —
17-4 PH Martensitic
— PH Stainless | .008-.013 | .020-.025 | .030-.038 | .036-.046 |.046-.051].051-.058 | .058-.076 |.060-.081(.060-.081
Titanium .0003- | .0004- | .0006- | .0008- | .0008- | .0012- | .0016- | .0018- | .0020- 17-4 PH
BAL-4V 0004 | .0006 .0008 .0012 .0012 .0016 .0018 .0020 | .0030 —
Special Alloys| S Stellite 6' :[":\T .008-.010 | .010-.015 | .015-.020 | .020-.030 |.020-.030| .030-.041 | .041-.046 |.046-.051|.051-.076
e .0003- | .0005- | .0005- | .0010- | .0010.- | .0010- | .0020- | .0025- | .0025- :
Incoloy 800-802 .0005 | .0015 .0015 .0020 0020 .0030 .0030 .0035 .0035 Special Alloys Stellite
ncoloy Inconel 625/718 | .008-.013 | .020-.025 | .030-.038 | .036-.046 |.046-.051 | .051-.058 | .058-.076 |.060-.081|.060-.081
Hardened Steels Incoloy 800-802
Hardened | 35-45 Rc .0003- | .0005- | .0005- | .0010- | .0010- | .0010- | .0020- | .0025- | .0025- Hardened Steels
Steels Hardened Steels 0005 | .0015 | .0015 .0020 .0020 .0030 .0030 0035 | .0035 Hardened 35-45 Rc
45-55 R Sl H | Lordoned Steels | -008-013 | .013-038 | .013-.038 | .025-.051 |.025-.051.025-.076 | .051-.076 |.064-.089 .064-.089
45-55 Rc
Table of . . : . o f : ot Table of
Content Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Content
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Series 134/135/137 Inch

ut® End Mills Technical Information

Series 134/135/137
Metric

Small Radial Depth ==> Small Radial_ Depth ==> o
- Large Radial Depth Large Radial Depth =
[T} Coolant Slotting Coolant Slotting 1 x Diameter Axial Debth °
c 1 x Diameter Axial Depth x Diameter Axial Dep! s
~ i . - Workpiece Profile Milling N
o Wl\(;l::z:;e Examples profe WTne Material Examples 100% | 10% of | 25% of | 50% of o
hag 25% 50% 100% 10% of | 25% of | 50% of Group 25% Axial | 50% Axial /o /o o /o o /o o s
= Group Axial D D D B
0 ‘ Axial Axial Axial Dia. Dia. Dia. Xia 1a. 1a. 1a. 19}
2 SN [P | PR b joc \ e Yoe Afo'(: n "" m mm mm mbc 2
3 u u L Max. <
™ Max. “RDG" TRoGT RD0T RDC m
; Type SFM — Type SMM ;
uminum
i h . 305-610 610 495 305 @
-3 ‘:";’3;:‘;‘ . 1000-2000 2000 | 1625 | 1000 < 10% Si =
- Alumi A;ITS«:/NQT . 245-460 460 375 245 [0}
@ > 10% S . 800-1500 1500 | 1230 | 800 Brass 150275 900 230 155 @
L[] -
Brass . 200.700 SUON o0 (=00 Plastics . 245-365 365 320 245
® Plastics . 800-1200 1200 1050 800 ®
Tool Diameter Tool Diameter(mm) :
( Workpiece Material Milling : Workpiece Material Examples Milling (
Group Examples Type | 118 [316] 14 [ 516 [ 358 | 12 [ 58 [ 34 [ 1 Group P Type 3 | 5 [ 6 [ 8 [10] 14 ] 16 | 18 | 25
Inches/Tooth mm/Tooth h
: Aluminum / Aluminum / :
; ; : .076- | .102- | .102- | .152-|.178-| .254- | .381- | .381- | .381-
h Aluminum Alloys ) .003- |.004- | .004- [ .006- | .007- | .010- | .015- |.015-| .015- Aluminum Alloys | gotting
<10% Si Slotting | “504 | 006 | .008 | .009 | 012 | 045 | 040 | .040 | .040 <10% Si 102 | 152 [ .203 [.229 |.305( 1.143 | 1.016 | 1.016 [ 1.016 h
Aluminum / Aluminum /
Aluminum Alloys Aluminum Alloys
c ) o Qi c
> 10% Si ] > 10% Si Profile
2 Brass ,\Pﬂrlﬁlfgg 0012 |.0018|.0025| .0032 | .0037 | .0050 | .0065 |.0075| .0100 Brass Miling | 030 | -046 | .084 |.0811.094] .127 | .165 | .191 | .254 2
© Plastics Plastics ©
£ £
E ____ . 2
= During Profile Milling less than Example: Profile Milling L] =mP'e: Profile Milling =
8 50% of the cutter diameter 1) Select Material from chart. 50% _Of the cutter diameter 1) Select Material from chart. 8
= radial depth, the actual 2) Select Tool Size. h_raldla(ljdep;c]h, s ,aCtUZI 2) Select Tool Size. 'S
_LC) chipload at the CUtting edge 3) Select feed per tooth. _C Ilp oath at :he cuttlng o ged 3) Select feed per tooth. '(C_)
(0] i is less than the programme ) : . 0]
= is less than the prerammed 4) Figure percentage of cutter Diameter Radial Cut Depth. prog 4) Figure percentage of cutter Diameter Radial Cut Depth. =

chip load. Below are Chip
Load factors depending on
Radial Depth Percentage.
Multiply your inches per tooth
by the factor before figuring

chip load. Below are Chip
Load factors depending on
Radial Depth Percentage.
Multiply your inches per tooth
by the factor before figuring

5) Select Chip Load Factor for Radial Depth.
6) Multiply Chip Load Factor x Feed per Tooth.
7) Answer: New Feed per Tooth.

6) Multiply Chip Load Factor x Feed per Tooth.

7) Answer: New Feed per Tooth.

)
)
)
)
5) Select Chip Load Factor for Radial Depth.
)
)
) 8) New Feed per Tooth x Number of Teeth x RPM = mm/min. (mm per Minute)

8) New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute)

your IPM. your IPM.
Radial Depth Above 20,000 RPM, Tool Balancing Is Required. Radial Depth | | = Above 20,000 RPM, Tool Balancing Is Required.
in Percentage .
in Percentage (I:nf;rease fC 9 Chip Load
hip Load of Cutter
of Cutter Diameter Factor -
Diameter Factor Spindle Max.

50% 1.00 Spindle Max. 50% 1.00 Should the Calculated

= ' Should the Calculated 30% 1.10 Spindle Speed be more than
30% 1.10 Spindle Speed be more than 20% 1.20 your actual Spindle Max.,
20% 1.20 your actual Spindle Max., 5% 1.40 Use Formula Below:
15% 1.40 Use Formula Below: 100/“ 1.80
10% 1.80 Technical data provided should be 0 2 : Calculated Feed x Spindle Max.

9 Calculated Feed x Spindle Max. considered advisory only as varia- 5% 2.30
5% 2.30 ; : o Calculated Speed
1% 500 tions may be necessary depending 1% 5.00

- : Calculated Speed on the particular application.
Table of : : : : ot : : ¢t Table of
Contonts Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Contents
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End Mills Technical Information

Series 136/138

Inch Series 136/138
Metric
Small Radial Depth ==>
Large Radial Depth
. Small Radial Depth ==> Large
Coolant Slotting 1 x Diameter Axial Depth Radial Depth
W“:rlzpi_eﬁe i Profile Milling Coolant Slotting 1 x Diameter Axial Depth 1)
£ Ga,:;': xameles 25% 50% | 100% | 10%of | 25%of | 50% of . — =
o Axial | Axial | Axial Dia. Dia. Dia. Workpiece Profile Milling [T}
c Material Examples b
— JERE | | PR o o o Group 25% 50% 100% 10% of | 25% of | 50% of
[} - H ‘" ‘" i [ i [ i [ Axial Axial Axial Dia. Dia. Dia. 0
™ Max. iknc—‘ ?’RDC" ?—RDC—‘ 2
= 26l b abo Ao ) hoc \ hoc gy
= — pe— Tl | <) | gl | - | I S
T Max. i i) i
™ Aluminum “R0G “RDG “Roo- (4]
— <10% Si . 1400-2000 2000 1775 1400 Type P -—
(7)) Aluminum - (7]
q_, > 10% Si . 1000-1500 1500 1310 1000 A<Il.!lr(l)l:/|:usrln . 425-610 610 540 425 q_,
- -
o Brass o 500-900 900 750 500 Aluminum . o
. 305-460 460 400 305
» Plastics . 800-1200 1200 1050 800 > 10% Si 2]
Brass . 150-275 275 230 150
Plastics . 245-365 365 320 245
Workpi Milli Tool Diameter Tool Diameter(mm)
® orkpiece illing Workpiece Material Milling °
- Material Group Examples Type 18 [316] 14 ] 516 | 38 | 12 | 58 [ 34| 1 Group Examples Type 3 | 5 | 6 | 8 [10] 14 | 16 | 18 | 25 A
- Inches/Tooth mm/Tooth =]
Ed_. Aluminum / Aluminum / &2
= A'“T‘?gﬂz A1¥ | siotting | .0024 |.0036 | .0050 | .0064 | 0074 | .0100 | .0120 | .0140| 0200 A'Uﬂ;iqg;‘ Aloys | 'Slotting | .061 | 091 | .127 | .163 |.188| 254 | 305 | 356 | 508 "'5
|
= Aluminum / Auminum / =
Alumiqggl gl_bys Aluminum Alloys
> 10% Sl Profile > 10% Si Profile
[ C
ol Brass Milling .0012 |.0018(.0025| .0032 | .0037 | .0050 | .0065 |.0075| .0100 Brass Milling .030 | .046 | .064 | .081|.094( .127 | .165 | .191 | .254 S
-_.c_,; Plastics Plastics "('B'
é
o f i i Example: Profile Milling : : = W
€ D‘;%Q/Ql ;r?;iectﬂtggrgi[:riseg?n 1) Sefct Matorialfom char During Profile Milling less than Example: Profile Milling }=
= o . ' 50% of the cutter diameter 1) Select Material from chart. ©
S JEEE D WEEE ?) Sefoct Too Sz radial depth, the actual 2) Seect ool Size i
c chipload at the cutting edge 3) Select feed per tooth. i i c
c ol than th q chipload at the cutting edge 3) Select feed per tooth. c
[&] Is Iess than the programme 4) Figure percentage of cutter Diameter Radial Cut Depth. is less than the programmed O
()] hip load. Bel Chi . . ) N 4) Figure percentage of cutter Diameter Radial Cut Depth. )
= Chip load. below are p 5) Select Chip Load Factor for Radial Depth. Ch|p load. Below are Ch|p ) ) =
Load factors dependmg on 6) Multiply Chip Load Factor x Feed per Tooth. Load factors depending on 8) Select Chip Load Factor for Radial Depth.
Radial Depth Percentage_ 7) Answer: New Feed per Tooth Radial Depth Percentage 6) Multiply Chip Load Factor x Feed per Tooth.
MUItiply your inches per tooth 8) New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute) Mu|tip|y your inches per tooth 7)Answer: New Feed per Tooth.
by the factor before figuring : K 8) New Feed per Tooth x Number of Teeth x RPM = mm/min. (mm per Minute)
IPM by the factor before figuring
your I7V. your IPM.
Above 20,000 RPM, Tool Balancing Is Required. Above 20,000 RPM, Tool Balancing Is Required.
Radial Depth Increase Radial Denth
in Percentage Chio Load adial Uep Increase
of Cutter p in Percentage Chip Load
Diameter | "actor Spindle Max. of Cutter | =27 Spindle Max,
50% 1.00 Should the Calculated Diameter Should the Calculated
- - Spindle Speed be more than 50% 1.00 Spindle Speed be more than
30% 1.10 your actual Spindle Max., 30% 110 your actual Spindle Max.,
20% 1.20 Use Formula Below: o° : Use Formula Below:
15% 140 20% 1.20
0,
10% 1.80 Calculated Feed x Spindle Max. 15% 1.40 Calculated Feed x Spindle Max.
5% 230 10% 1.80
1‘; 5-00 Calculated Speed 5% 2.30 Calculated Speed
. ' 1% 5.00
Table of : : ; ; ot ; ; ‘ot Table of
Contonts Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Contents
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u ut® End Mills Technical Information

Series 135B/138B Series 135B/138B
Inch Metric
Small RadiaI.Depth ==> Small Radial Depth ==>
Large Radial Depth Large Radial Depth
Coolant Slotting . . Coolant Slottin . . 9
1xD Axial Depth . g
% x Diameter Axial Deptl Contouring 1 x Diameter Axial Depth Contouring ‘3
= W“:;'t‘;’:lea‘l’e Examples Profile Milling Workpiece Profile Milling —
m Group ° 25% | 50% | 100% | 10%of [ 25% of | 50% of "g‘::;ia' Examples 25% | 50% | 100% | 10% of | 25% of | 50% of oM
g ‘ Axial Axial Axial Dia. Dia. Dia. p Axial Axial Axial Dia. Dia. Dia. o)
: - S |8 ), 8 - S 8, :
U ) L= § i B8 —— i . J— I i i i i ~~
% Max. oo? - i M Max. u e s L M g
™ Type SFM Type SMM ™
> Aluminum . 1400-2000 2000 | 1775 | 1400 | 2000 Aluminum w
8 <10% Si <10% Si . 425-610 610 540 425 610 8
Aluminum
- R 1000-1500 1500 1310 1000 1500 i =
S >10% Si . A . 305-460 460 | 400 | 305 460 5
(/)] Brass . 500-900 900 750 500 900 Brass . 150275 275 230 150 275 (7))
Plasti -12 12 1 12
astics * 800-1200 00 050 | 800 00 Plastics . 245-365 365 320 | 245 365
Tool Diameter Tool Diameter(mm)
Workpiece Material Milling Workpiece Material E I Milling T
i Group Examples Type 18 [316] 14 | 516 | 38 | 12 | 5i8 [ 34 ] 1 Group xamples ilingTypel 3 | 5 | 6 | 8 J10] 14 | 16 | 18 | 25
\35' Inches/Tooth mm/Tooth ‘35
( . Aluminum / Slotting .061 .091 [ 127 | .163 |.188| .254 | .305 .356 | .508 &2
é Aluminum / Slotting .0024 |[.0036|.0050| .0064 | .0074 | .0100 | .0120 |.0140| .0200 Aluminum Alloys =
ﬁ Aluminum Alloys <10% Si Brofil ﬁ
" 10% s./ Al ’:T':fr’]“':quzlé . Mrlfl’"'jz 030 | .046 | .064 |.081|.094| 127 | 165 | .191 | 254
uminum Profile uminu y
Aluminum Alloys | filing | 0012 |-0018(.0025| 0032 | .0037 | .0050 | 0065 |.0075| 0100 >10% Si c
C >10% Si Brass o
. Brass Plastics Contouring | .061 [ .091 | .127 | .163 |.188| .254 | .305 | .356 | .508 =
© ©
Plastics
E Contouring| .0024 |.0036|.0050| .0064 | .0074 [ .0100 | .0120 [.0140| .0200 E
—_ —_
L ; - L
£ During Profile Milling less than Example: Profile Milling j=
o) 50% of the cutter diameter 1) Select Material from chart. ©
O During Profile Milling less than Example: Profile Milling radial depth, the actual 2) Select Tool Size. LE>
E 50% of the cutter diameter 1) Select Material from chart. chipload at the cutting edge 3) Select feed per tooth. .S
O ; , :
lq__) 'rad|a| depth, the .aCtuaI 2) Select Tool Size. IS Ie§s than the prerammed 4) Figure percentage of cutter Diameter Radial Cut Depth. |2
'ch|pload at the cutting edge 3) Select feed per tooth. chip load. Below are Chip 5) Select Chip Load Factor for Radial Depth,
1S Ie§s e e programmed 4) Figure percentage of cutter Diameter Radial Cut Depth. Iga: flagtor?hdgpendl?g el 6) Multiply Chip Load Factor x Feed per Tooth.
chip load. Below are' Chip 5) Select Chip Load Factor for Radial Depth. M Ia, Ila ep . hercen age. h 7) Answer: New Feed per Tooth.
Loaq factors depending on 6) Multiply Chip Load Factor x Feed per Tooth. bu t'ﬁ yfyour Il‘tl)cfes F;_er tc.)Ot 8) New Feed per Tooth x Number of Teeth x RPM = mm/min. (mm per Minute)
MI?qu:al Dept.h Phercentage. A 7) Answer: New Feed per Tooth. y the factor |(|e:> '(\J/Ire iguring
bu TE yfyo;Jr II'tI)CfeS [;er t(?Ot 8) New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute) ALl .
€ Tactor petrore figurin . .
/ our IPM JHne Rodial Deoth Above 20,000 RPM, Tool Balancing Is Required.
. adial De . . . .
Y Above 20,000 RPM, Tool Balancing Is Required. in Percent;’ge cl:n_crease If axial depth is less than the ball diameter, the speed is
Radial Depth | | If axial depth is less than the ball diameter, the speed is of Cutter T__'gc';gfd figured using the effective cutting diameter.
n Pfgetrt'tage Chip Load figured using the effective cutting diameter. Diameter
of Cutter Factor 50% 1.00 .
Diameter 30% 110 Spindle Max.
50% 1.00 Spindle Max. 5 0/0 1'20 Should the Calculated
30% 1.10 Should the Calculated 120/0 1 -40 Spindle spefg b_e :;I,o,Me than
Spindle Speed be more than T . . 0 . your actual Spindle Max.,
o A echnical data provided should be :
2o 28 your actual Spindle Max., considered advisop only as variations U 180 Dse Formula Below:
15% 1.40 Use Formula Below: ry only as 59 230
10% 180 may be necessary depending on the o : Calculated Feed x Soindle M
- particular application. 1% 5.00 alculated Feed x Spindle Wax.
5% 2.30 Calculated Feed x Spindle Max. Calculated Spoed
5 alculated Spee
Table of 1% .00 Calculated Speed Table of
Contents Contents

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
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u ut® End Mills Technical Information

Series 156 Inch Series 156 Metric
. Tool Diameter Tool Diameter (mm)
Maximum Cut - Maximum Cut
Workpiece Material Tool Decimal Decimal
orkpiece viateria [e]o] - -
pGroup Examples | oterl % of Diameter| 1/64 | 1/32 | 1116 | 3/32 | 1/8 | 532 | 114 | 516 | 358 | 112 Workpl;::ul\:aterlal Examples Di:;zlter% of Diameter| .5 1 15 2 3 2 6 ) 10 | 12
Axial |Radial| .0150 | .0312 | .0625 | .0937 | .1250 | .1562 |.2500.3125).3750).5000 Axial |Radial| -0196 | .0394 | .0591 | .0787 | .1181 | .1575 |.2362|.3150 |.3937 | .4724
Depth | Depth RPM Depth | Depth RPM
Plain Carbon/ [ <1/16 | 5% | 20% |30,000|30,000(30,000 Plain Carbon/Alloy| < 4mm | 5% | 20% |30.000 o
Alloy & Tool Steels| & Tool Steels ' =
£ 30-40Rc 30-40Rc -
g 4140/8620/P20 | >1/16 | 10% | 20% 25,000/17,500(14,000(8,750| 7,000 | 5,800 4,300 4140/8620/P20 | > 1mm [ 10% | 20% 30,000( 30,000 (25,000 17,500(14,000(8,750| 7,000 | 5,800 4,300 é’
© Ferritic/ FerriicMartensitic) _ 1 59, | 209 |30,000 ©
Ty Martensitic & PH | <1/16 | 5% | 20% [30,000/30,000{30,000 ) & PH Stainless ° ° ot
- . ] Stainless <40 Rc -~
o Stainless M Stainless < 40 Rc Steels M 416/420F/PH n
o Steels 416/420F/PH Stainless 15.5 | > 1mm | 10% | 20% 30,000(30,000|25,000(17,500|14,000(8,750( 7,000 | 5,800 4,300 @
= Stainless 15-5/ | >1/16 | 10% | 20% 25,000|17,500|14,000(8,750| 7,000 | 5,800 4,300 17-4/17-4 H =
) 17-4/17-4 H (]
n Hardened Steets | <1mm | 5% | 20% |30,000 »
Hafg”i‘; f{tee's <116 | 5% | 20% |30,000(30,000|23,500 Hardened Steels | H H13/b2
- C
Hardened Steels |H | .=~ o P20/4140/8620 | > 1mm | 10% | 20% 30,000/ 23,500 [22,000( 14,500 11,500|7,250| 5,800 | 4,800 3,625
& 0, 0,
® 4140/8620 >1/16 | 10% | 20% 22,000/ 14,500 11,500 7,250 5,800 4,800 3,625 Hardened Steels | < 1mm | 5% | 10% |30,000 ©
~Nd 45 -55 Rc ]
: Hardened Steels | <1/16 | 5% | 10% |30,000/30,000|23,500 Hardened Steels | H H13/D2 :
( Hardened Steels | H Hﬁ53/—D525/PRZCO / P20/4140/8620 | > 1mm | 5% | 10% 30,000(23,500(20,000(12,000| 9,600 |6,000(4,800 |4,000|3,000 ( )
>116 | 5% | 10% 20,000(12,000| 9,600 |6,000( 4,800 |4,000| 3,000
4140/8620 o o Hardened Steels | <1mm | 5% | 10% [30,000 |
55-60 R
Hardened Steels | <1/16 | 5% | 10% |30,000|30,000]15,000 ERECEELSS | 1302 =
- 0, 0,

: Hardened Steels | H H51%/D62(; ;200 / p20/at140/8620 | > 1mm | 5% | 10% 30,000(15,000(10,000| 7,000 | 5,600 |3,500(2,800|2,300|1,750 :
H 4140/8620 >116 | 5% | 10% 10,000 7,000 | 5,600 |3,500(2,800 [2,300]1,750 h
c C

2 ke}
— N —-—
g Tool Diamster If axial depth is Tool Diameter (mm) If axial depth is g

Decimal .
= . . Decimal less than the ball =
o Workpiece Material | g, otes | 199! [1/64 [1/32[ 1116 [3/32] 178 [ 532 | 1/4 [ 5016 [ 3/8 | 1/2 less than the ball _ _ . o
Y= Group Diameter di t th Workpiece Material Tool 5 1 1.5 2 3 4 6 8 10 12 dlameter, the c
£ .0150/.0312(.0625(.0937|.1250 | .1562 |.2500|.3125 |.3750|.5000 lameter, the Grou Examples Diameter - =
- dis fi d P speed is figured —_
o Inches/Minute (IPM) speed is Tigure .0196(.0394{.0591| .0787 | .1181 | .1575 | .2362 | .3150 | .3937 | .4724 ina the effecti ©
o using the effective po—— using the eftective LE>
£ Plain Carbon/ | <4116 | 20 | 27 | 62 cutting diameter. cutting diameter. <
&) Alloy & Tool Steels (@]
[} 30-40Rc Plain Carbon/Alloy & | <1mm | 508 b
= 4140/8620/P20 | 5 1/16 84 | 94 | 120 | 140 | 168 | 125 | 140 T°°Lfi37é%§8/é§8 " "
> 1mm 683 | 1575| 2133 | 2392 | 3050 | 3558 | 4267 | 3175 | 3558
Ferritic/
Martensitic & PH | <1/16 | 20 | 27 | 62 Ferritic/Martensitic & e i
Stainless w | Stainless <40 Re Stainless PH Stainless <40 Rc mm
Steels 416/420F/PH Stools M 416/420F/PH
Stainless 15-5/ | > 1/16 84 | 94 | 120 | 140 | 168 | 125 | 140 Stainless 15-5 > 1mm 683 | 1575 | 2133 | 2392 | 3050 | 3558 | 4267 | 3175 | 3558
17-4117-4 H 17-4/17-4 H
Hardened Steels
Hardened Steels | 1716 | 20 | 24 | 57 40 - 45 Re <1mm (508
40 - 45 R Hardened Steels | H H13/D2
Hardened Steels | H | 5 o050, P20/a140/8620 | > 1mm 608 [ 1450 | 2442 | 2283 | 2233 | 1775 | 1725 | 1292 | 1167
4140/8620 >1/16 96 | 90 | 88 |70 | 68 | 51 | 46
Hardened Steels | < 1mm | 308
45-55 R
Hardened Steels | <1/16 | 12 | 18 | 33 Hardened Steels | H Damae
45-55Rc > 1mm 458 | 942 | 892 [ 892 | 942 | 967 | 892 | 758 | 633
Hardened Steels | H H13/D2/P20/ P20/4140/8620
4140/8620 >1/16 35|35 | 37 | 38| 35 |30 |25 Hardened Steels | < 1mm | 250
Hardened Steels | H 5‘;; nggc
Hardened Steels | <1/16 | 10 [ 15 | 15 > 1mm 383|383 | 383 | 383 | 508 | 458 | 383 | 383 | 250
55 - 60 Ro P20/4140/8620
Hardened Steels | H H13/D2/P20/
4140/8620 >1/16 15 15 20 18 15 15 10
CT(a):{Zn"tfs Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. gsgi:t‘;
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u ut® End Mills Technical Information

Series 157 Inch Series 157 Metric
3 1 x Diameter Axial Depth - -
Slotting i 1 x Diameter Axial Depth
cootant _ Profile Milling _ Slotting Profile Milling
oolan Small Radial Depth =======> Large Radial Depth Coolant Small Radial Depth =======> Large Radial Depth
Workpiece 30% | 40% | 50% | 75% | 100% | 10% of | 20% of | 25% of | 30% of | 40% of " " - " " N - " - -
Material Examples Axial | Axial | Axial | Axial | Axial | Dia. Dia. Dia. Dia. Dia. Workpiece 30% | 40% | 50% | 75% | 100% | 10%of | 20% of | 25% of | 30% of | 40% of
; Examples Axial Axial Axial Axial Axial Dia. Dia. Dia. Dia. Dia.
Group Material
Air Group ‘ Al b == A
Max| |MMS ir "?,‘? * ; H
Max MMS
Type
Type
Low Carbon Steels P 2
< <30 Rc o |o| o | 480 480 | 480 | 480 480 600 Low Carbon Steels =
c 1018/1141/12L14 s
Tool Steels < 30 Rc Tool Steels ~
S 4140/8620/P20 b R 480 480 480 480 480 600 <30Rc o |o| o 145 145 145 145 145 180 Te)
- 4140/8620/P20 -
(7)) Medium Carbon f ()
@ 31 - 40 Ro o [o] @ 420 420 420 420 525 Meg;ung;rgon o lel o 125 125 125 125 160 @
. [
(] HISIEES 420 420 | 420 420 525 (]
N Alloy Steels 31-40Rc| ® | *| ° A3”1°Yf$e§'05 oe|el| o 125 | 125 | 125 | 125 160 (7]
Ferritic o | x| x| 420 420 | 420 420 525 o
erritic
" . e | x| x 35 35 35 35 160
Stainless Martensitic o [x]| x| 420 | 420 | 420 | 420 525 Stainless
© Steels | M | 200-900 Series i Martensitic o x| x| 125 | 125 | 125 | 125 160 ©
Nl PH Stainless Steels Stainless| | 400-500 Series d
: <35Rc o | x| x| 420 420 | 420 420 525 E T :
( 13-4 PH/15-5 PH <35Rc o [x| x| 125 | 125 | 125 | 125 160 (J
Special . 13-4 PH/15-5 PH
Alloys S Titanium Alloys o [ x| x 400 : h
Special | o | 1 nium Al . 120
Hardened Steels Alloys ftanium Alloys [ x
: 40 - 50 Re o | o| o |260-360 |260-360|260-360 600-700 325-450 :
h D2/H13/4140/P20 Hardened Steels h
T Hardened Steols 40 - 50 Rc o o o [ 80110 [ 80-110 | 80-110 180-210 100-135
Steels | H 50 - 55 Re o |eof o 180 180 300-400 225 D2/H13/4140/P20
c D2/H13/4140/P20 Hordonod Stoale g
o Hardened
=] Hardened Steels Steals |H| 50-55Rc [ e |e| o | 55 | 85 90-120 65 E=
I > 55 Re o|eo| o | 140 200-300 | 175 eels D2/R13/4140/P20 ©
= D2/H13/4140/P20 e
= - Hardened Steels =
[e) Tool Diameter e |Preferred @]
"= Workpiece Material E I Milling T 14 | 5/16 | 38 | 2 | 5/8 | 34 | 1 o |Possible >55Rc o |eo| o 40 60-90 55 HE
= Group Xamples flling lype x_|Not Possible D2/H13/4140/P20 <
= Inches/Tooth ©
o Low Carbon Steels | Profile Milling] 0022 | .0028 | 0035 | .0043 | 0059 | .0070] .0080 Workpiece Tool Diameter (mm) < Proferred RS)
c <30 Re Slotting | .0011 | .0014 | .0017 | .0021 | .0029 |.0030 | .0040 Material Examples MilingType | 6 | 8 | 10 [ 12 | 16 [ 20 | 25 o |Possible c
< 1018/1141/12L14 Group x_INot Possible <
[5) Tool Steels < 30 Rc | Profile Milling | .0022 | .0028 | .0035 | .0043 | .0059 [ .0070 | .0080 mm/Tooth 8
2 4140/8620/P20 Slotting | .0011 | .0014 | .0017 | .0021 | .0029 | .0030 | .0040 Low Carbon Steels < 30 Rc Profile Milling | .055 | .071 | .088 | .106 | .149 | .177 | .203 ~
Medium Garb Profile Milling | .0020 | .0024 | .0033 | .0040 | .0055 | .0067 | .0075 1018/1141/12L14 Slotting | 027 | 035 | 043 | .053 | .075 | 077 | .100
eadium Carbon 1 s
31 - 40 Re Slotting | .0010 | .0012 [ .0016 | .0020 | .0027 |.0033 | .0037 — TOﬂ féf/ﬁgéz g/ggoRc Pm;'ett“_""“”g -g:? -g;; -gjg -;gg .(1);: ;Z -fgz p—
—— p . . . . . ) ) . p .
Alloy Steels Profile Milling | .0020 | .0024 | .0033 | .0040 | .0055 |.0067 | .0075 Spindle Max f° ing indle Max
31-40Rc . Should the Calculated Medium Carbon Profile Milling | .050 | 060 | 083 | 101 | 140 | 170 | .190 Should the Calculated
Slotting | .0010 | .0012 | .0016 | .0020 | .0027 | .0033 | .0037 Spindle Speed be more than 3140 Ro Sioting | oz5 | 030 | 041 | 057 | 080 | o84 | 004 | | Sindle Speed be more than
Fe.rritic Profile Milling | .0020 | .0024 | .0033 | .0040 | .0055 | .0067 | .0075 your actual Spindle Me.ax., Alloy Steels Profile Milling | 050 | 060 083 201 40 270 | 190 your ac':ual S?lngltla Mz.lx.,
Stainless Slotting | .0010 | .0012 | 0016 | .0020 | .0027 | .0033 | .0037 Use Formula Below: Alloy Steels 31 - 40 Re Slotting | 025 | 030 | 041 | 051 | 069 | .084 | .094 Use Formula Below:
Stainless Martensitic_; Profile Milling | .0020 | .0024 | .0033 | .0040 | .0055 | .0067 [ .0075 Caloulated Feed x Spindle Max Ferritic Profile Milling| .051 | .061 | .084 102 140 170 | 191 Calculated Feed x Spindle Max
Steels M 400-500 Series Slotting | .0010 | .0012 | .0016 | .0020 | .0027 |.0033 | .0037 P : Stainless Slotting | .025 | .030 | .041 | .051 | .069 | .084 | .094 P :
PH Stainless Steels | Profile Milling | .0020 | .0024 | .0033 | .0040 | .0055 |.0067 | .0075 Calculated Speed Stainless| Martensitic Profile Milling | .051 | .061 | .084 | .102 | .140 | .170 | .191 Calculated Speed
<35Rc _ : X
13-4 PH/15-5 PH Siotting | .0010 | .0012 | .0016 | .0020 | .0027 | .0033] .0037 S 400-500 Series Slotting | .025 | .030 | .041 | .051 | .069 | .084 | .094
- — PH Stainless Steels < 35 Rc Profile Milling | .051 | .061 .084 102 140 170 | 191
i tani Profile Milling [ .0008 | .0012 [ .0016 | .0018 | .0024 | .0030 | .0035
SA"Iff'as' s Titanium Alloys Ml 13-4 PH/15-5 PH Slotting | 025 | 030 | 041 | 051 | .069 | .084 | .094
Y Slotting | 0004 | .0006 | .0008 | -0009 ] 0012 ].0015 | .0017 Special | ¢ Titanium Alloys Profile Milling | 020 | 030 | 041 | .046 | 061 | .076 | 089
Hardened Steels | Profile Milling | .0014 | .0020 [ .0024 | .0030 | .0040 | .0046 | .0060 Technical data provided Alloys BAL-4V Slotting .010 | .015 | .020 | .020 .030 | .038 | .043
40 - 50 Re p— 0006 | 0010 | 0012 | 0015 | 0020 | 0023 | 0030 echnical data proviae« Hardened Steels 40 - 50 R Profile Miling| .036 | .051 | 061 | 076 | 102 | 117 | 152
D2/H13/4140/P20 9 . : : : . : : should be considered advisory araened sSteels c _
Hardened Steels | Profile Milling| .0008 | .0012 | .0016 | .0018 | .0024 | .0030 | .0035 only as variations may be D2/H13/4140/P20 Slotting | .015 | .025 | 030 | .038 | .051 | .058 | .076 . _
Hardened) 50 - 55 Ro necessary depending on the Hardened Hardened Steels 50 - 55 Ro | Profile Milling| 020 | 1030 | 041 | 046 | 061 | 076 | ose | _ Tochnical data provided
Steels D2/H13/4140/P20 Slotting | .0004 [ .0006 | .0008 | .0009 | .0012 |.0015| .0017 . S Hardened) ardenec S1eels o - 99 Re . ' ' ' - - : should be considered advi-
particular application. Steels D2/H13/4140/P20 Slotting 010 | .015 | .020 023 030 | .038 | .043 | iati
Hardened Steels | Profile Milling | .0006 | .0008 | .0010 | .0015 | .0018 |.0022 [ .0025 —— sory only as variations may
Table of > 55 Re : Hardened Steels > 55 Rc Profile Milling [ .015 [ .020 [ .025 | 038 | .046 | 056 | .054 | pe necessary depending on Table of
Contents D2/H13/4140/P20 | Slotting | 0003 | 0004 ] .0005 | .0007 | 0009 | .0011 | 0012 D2/H13/4140/P20 Sloting | .008 | .010 | .013 | .018 | .023 | .028 | .030 | the particular application. ~Contents
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u ut® End Mills Technical Information

Series 158 Inch

Cutting Conditions - Lower RPM/High Feed Series 158 Inch Continued
Tool Diameter . g .
Cutting Conditions - Lower RPM/High Feed
Workpiece Tool 1181 XR .0315 .2362 X R .059 .315 X R .0787 .3937 X R .0787 Tool Diameter
Material Examples Over- (3.0 x R 0.8mm) (6.0 x R 1.5mm) (8.0 x R 2.0mm) (10.0 x R 2.0mm)
Group hang 4724 x R .0787 6299 X R .1181 7874 XR .1181
Axial | Radial Axial | Radial Axial | Radial Axial | Radial : Tool . XR. y by . by
Workpiece
Depth | Depth | RPM | PM | peptn | Depth | RPM [ PM | pepth | Depth | RPM |"PM| pepth | Depth | RPM | IPM Material Group | EXamples | Over- (12.0 x R 2.0mm) (16.0 x R 3.0mm) (20.0x R 3.0mm)
hang
= 5xD |.0094 | .0275 .0170 [ .0590 .0236 | .0787 .0236 | .1180 é\:;?:‘ gzo:t:;l rRPM | 1PM S::rl] 327)51' rRPM | 1PM é\:::lll Ez;i)l;]l rPM | 1PM -
o 6XD |.0085 | .0275 0159 | .0590 0210 | .0787 0212 | 1180 =
= castion =3 | 0078 | 0275 0147 | .0590 0196 | .0787 0196 | .1180 =
. . ] ! J ! ! . D | .0236 | .1574 0354 | .1 .0354 | .27
00 Cijlbmss“*le"“/ 8,000 | 239 4,000 | 264 3,000 | 264 2,400 | 264 Sx 0236 | 15 0354 | .1968 035 55 0
n oy Steels | g xp [ .0072 | .0275 .0135 | .0590 .0181 | .0787 .0181 | .1180 6 XD 0212 1574 0318 | .1968 0318 | .2755 n
- 150-250 HB : : : : : : -—
» 9XD |.0059 | .0275 0112 | .0590 0149 | .0787 0149 | 1180 Ca(r::osr: Z‘EQ; | 7x0 [otee [ 1574 e | e s | e »
2 10X D | .0047 | .0275 .0088 | .0590 0118 | .0787 0118 | .1180 2,000 | 250 1,500 | 210 1,200 | 172 9
= Alloy Steels | gxp | .0181 | .1574 .0271 | .1968 0271 | .2755 e
(] 5xD |.0094 | .0275 .0170 | .0590 .0236 | .0787 .0236 | .1180 150-250 HB [
(/2] 9XD |.0149 | 1574 .0224 | 1968 .0226 | .2755 n
6XD |.0085 | .0275 0159 | .0590 .0210 | .0787 0212 | 1180
Tool Steets | 7xD o7 [ oors || [o7[oseo| | [otee]orer| | || meo| | 10XD | 0118 | 1574 0177 | 1968 0177 | 2755
® 25-35Rc | gxD |.0072| .0275 | 0135 | 0590 | .0181 | .0787 | 0181 | 1180 | 5xD | .0236 [ 1574 0354 | 1968 0354 | .2755 ®
~Nd 9XD |.0059 [ .0275 0112 | .0590 .0149 | .0787 .0149 | .1180 6XD |.0212 | 1574 .0318 | .1968 .0318 | .2755 E
: 10X D | .0047 | .0275 .0088 | .0590 0118 | .0787 0118 | 1180 ng_l3sf)te;cls 7XD | 0196 | 1574 | 4 900 | 218 [ 0295 | 1968 |4 400|180 [ 0295 | 2755 | 4 100 144
5xD |.0094 | .0275 .0170 | .0590 .0236 | .0787 .0236 | .1180 8xD |.0181 | 1574 0271 | 1968 0271 | 2755
Hardened | 6XD | .0085 | .0275 0159 | .0590 .0210 | .0787 .0212 | .1180 oxD | .0149 | 1574 10224 | 1968 0226 | 2755 Ll-'| :
: Hardened | 3?22'; 7XD |.0078 | .0275 6000 | 146 .0147 | .0590 2400 | 160 .0196 | .0787 2600 | 164 .0196 | .1180 2100 | 165 10XD | .0118 | .1574 0177 | 1968 0177 | 2755 :
-45 Re : , , .
l—. Steels H13D2/P20 | 8XD | .0072 | 0275 0135 | .0590 0181 | .0787 0181 | 1180 5xD | .0236 | .1574 0354 | 1968 0354 | 2755 h
4140/8620 | gxp | .0059 | .0275 0112 | .0590 0149 | 0787 0149 | 1180 Hardened 6 XD |[.0212 | .1574 .0318 | .1968 .0318 | .2755
- 10X D | .0047 | .0275 .0088 | .0590 0118 | .0787 0118 | .1180 Hardened Steels 7XD |.019 | 1574 0295 | 1968 0295 | .2755 c
o) oy H| 3545Rc 1,700 | 153 1,300 | 131 1,000 | 102 )
= 5xD |.0066 | .0275 0124 | .0590 0165 | .0787 0165 | .1180 eels H13/p2/P20 | 8XD | 0181 | 1574 0271 | 1968 0271 | 2755 =
g Hardened | 6XD | .0059 | .0275 0111 | .0590 0148 | .0787 0148 | 1180 4140/8620 | g9xp | .0149 | .1574 0224 | 1968 0226 | .2755 g
ol Hardened ( Steels 7XD | .0055 | .0275 .0103 | .0590 .0137 | .0787 0137 | .1180 10XD | .0118 | .1574 0177 | .1968 0177 | .2755 )
O Steels 45-55 Re 5,300 [ 112 2,700 | 127 2,000 [ 125 1,600 | 125 o«
[ H13/D2/P20 | 8 XD | .0050 | .0275 .0095 | .0590 0126 | .0787 0126 | .1180 5xD |.0165 | .1574 .0248 | 1968 0248 | 2755 c
T 4140/8620 | 9xp | .0041 | .0275 0078 | .0590 0104 | .0787 0104 | 1180 Hardened 6XD | .0148 | .1574 .0223 | .1968 .0223 | .2755 T
Hardened Steels
LE> 10X D | .0033 | .0275 0062 | .0590 .0082 | .0787 .0082 | .1180 steels | B | 45.55Rc [ /XD [0187) 1574 | 200 | 116 [-0208 | 1968 | | 100|100 120208 [ 2755 | 405 | &2 Lé
S 5xD |.0047 | .0275 .0088 | .0590 0118 | .0787 0118 | .1180 1111/32/6'32200 8XD | 0126 | 1574 0190 | 1968 0190 | 2755 5
(0] Hardened | 6XD |.0042 | .0275 .0079 | .0590 .0106 | .0787 .0106 | .1180 9XD_1.0104 | .1574 0157 | 1968 0157 | .2785 )
— Hardened ool —~5 ooz [ oa7s 5573 o550 A 505 | 1150 10XD | .0082 | .1574 0124 | 1968 0124 | 2755 =
Steels | 1| 5560Rc : : 5300| 45 [ : 2,700 | 50 [~ : 2,000 | 50 : 1,600 | 50 5xD | 0118 | 1574 0177 | 1968 0177 [ 2755
H13/D2/P20 | 8 XD [.0036 | .0275 0067 | .0590 -0090 | .0787 -0090 | .1180 Hardened 6XD |.0106 [ .1574 .0159 | .1968 .0159 | 2755
4140/8620 [ 9x p | .0029 | .0275 .0056 | .0590 0074 | 0787 .0074 | .1180 H;'tdefl‘ed H 553‘23'; [OAD ] O | S L O (15| Y R i | R
eels - C f ,
10XD | .0023 | .0275 0044 | .0590 0059 | .0787 0059 | 1180 H13D2/P20 XD | 0090 | 1574 0135 | 1968 0135 | 2755
4140/8620 | 9XD | .0074 | 1574 0112 | 1968 0112 | 2755
10XD |.0059 | .1574 .0088 | .1968 .0088 | .2755
L LS Y ‘E“' _—
5 - & ,
S
L] r ™
gg:{‘;ﬁ; Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. gsgi:t‘;
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Series 158 Metric

ut® End Mills Technical Information

Cutting Conditions - Lower RPM/High Feed

Tool Diameter(mm)

Workpiece Tool 3.0xR0.8 6.0xR1.5 8.0xR2.0 10.0xR 2.0
Material Examples Over-

Group hang | axial | Radial RPM | MM/ | Axial |Radial | oo [ mm/ | Axial (Radial [ oo | mm/ | Axial |Radial | oo | mm/
Depth | Depth min. | Depth | Depth min. | Depth | Depth min. | Depth | Depth min.

5xD | 024 | 07 045 | 15 060 | 20 0.60 | 3.0

Castiron/ | 6XD [ 022 | 07 0.41 15 054 | 20 054 | 3.0

Carbon 7XD | 020 | 07 038 | 15 050 | 20 050 | 3.0
Steels/ 8,000 | 6,080 4,000 | 6700 3,000 |6,700 2,400 | 6,700

Alloy Steels | 8XD | 0.18 | 07 035 | 15 0.46 | 20 046 | 3.0

150-250HB [ 9gxp | 0.15 | 0.7 029 [ 15 038 | 20 038 | 3.0

10XD | 012 | 07 023 | 15 0.30 | 20 0.30 | 3.0

5xD | 024 | 07 045 | 15 060 | 20 0.60 | 3.0

6XD | 022 | 07 041 | 15 054 | 20 054 | 3.0

7XD | 020 | 07 038 | 15 050 | 20 050 | 3.0
Tool Steels 7,400 | 5,100 3,700 |5670 2,800 |5,725 2,200 5,620

25-35Rc | 8xD | 018 | 07 035 | 15 046 | 2.0 0.46 | 3.0

9XD | 015 | 07 029 | 15 038 | 20 038 | 3.0

10XD | 012 | 07 023 | 15 0.30 | 20 0.30 | 3.0

5xD | 024 | 07 045 | 15 060 | 20 060 | 3.0

Hardened | 6XD | 022 | 07 041 | 15 054 | 20 054 | 3.0

Hardened Steels 7XD [ 020 | 07 038 | 15 050 | 20 050 | 3.0
Steals | H | 35-45Rc 6,900 | 3,720 3,400 | 4050 2,600 |4,150 2,100 |4,200

H13/D2/P20| 8XD | 0.18 | 0.7 035 | 15 0.46 | 2.0 0.46 | 3.0

4140/8620 95’5 [ 015 | 07 020 | 15 038 | 20 038 | 30

10XD | 012 | 07 023 | 15 0.30 | 20 0.30 | 3.0

5xD | 017 | 07 032 | 15 042 | 20 042 | 3.0

Hardened | 6XD | 045 [ 07 028 | 15 038 | 20 0.38 | 3.0

Hardened | Steels 7XD | 014 | 07 026 | 15 035 | 20 035 | 3.0
Steels 45 -55 Re 5,300 | 2,850 2,700 | 3230 2,000 | 3,190 1,600 |3,190

H13/D2/P20| 8XD 0.13 0.7 0.24 1.5 0.32 2.0 0.32 3.0

4140/8620 [ gxp [ 011 | 07 020 | 15 027 | 20 027 | 3.0

10XD | 0.08 | 07 016 | 1.5 021 | 20 021 | 3.0

5xD | 012 | 07 023 | 15 030 | 2.0 0.30 | 3.0

Hardened | 6XD | 0.11 | 07 020 | 15 027 | 20 027 | 3.0

Hardened |, | Steels 7xD | 010 | o7 019 | 15 025 | 20 025 | 3.0
Steels 55-60 Rc 5,300 [ 1,130 2,700 | 1295 2,000 [ 1,275 1,600 |1,275

H13/D2/P20| 8 XD 0.09 0.7 0.17 1.5 0.23 2.0 0.23 3.0

4140/8620 [ gxp | 0.08 | 0.7 014 | 15 019 | 2.0 019 | 3.0

10XD | 0.06 | 07 0.11 15 015 | 2.0 015 | 3.0

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.

M.A. Ford® Phone: 800-553-8024 or 563-391-6220 * email: sales@maford.com « www.maford.com

Series 158 Metric Continued
Cutting Conditions - Lower RPM/High Feed

Tool Diameter(mm)

. Tool 12.0xR 2.0 16.0x R 3.0 20.0 xR 3.0
Workpiece
. Examples Over-
Material Group hang
Axial | Radial mm/ | Axial |Radial mm/ | Axial |[Radial mm/
Depth | Depth RPM min. | Depth | Depth RPM min. | Depth | Depth RPM min.
5xD | 060 | 4.0 0.90 | 5.0 0.90 | 7.0
6XD | 054 | 4.0 0.81 | 5.0 081 | 7.0
Cast Iron/
7XD | 050 | 4.0 0.75 | 5.0 075 | 7.0
Aﬁarbgt” Sltef';‘é 2,000 | 6,350 1,500 | 5,350 1,200 | 4,360
oy oteels 1oU-| g x p | 0.46 4.0 0.69 | 5.0 069 | 7.0
250 HB
9XD | 0.38 | 4.0 0.57 | 5.0 057 | 7.0
10XD | 030 | 4.0 045 | 5.0 045 | 7.0
5xD | 060 | 4.0 0.90 | 5.0 0.90 | 7.0
6XD | 054 [ 4.0 081 | 5.0 0.81 | 7.0
Tool Steels 7XD | 050 | 4.0 0.75 | 5.0 075 | 7.0
25-35 Rc 8xD | 046 | 40 | 1900|5830 (6o | 50 |1400|4580 [ ggq | 70 |1:100 (3,650
9XD | 038 | 4.0 0.57 | 5.0 057 | 7.0
10XD | 030 | 4.0 045 | 5.0 045 | 7.0
5xD | 060 | 4.0 0.90 | 5.0 0.90 | 7.0
6XD | 054 | 4.0 0.81 | 5.0 081 | 7.0
Hardened Steels 7XD | 050 | 4.0 0.75 | 5.0 075 | 7.0
H;:‘ii?:d H H$35/_|‘3‘g /Ego g — 11,700 | 3,875 — — 11,300 | 3,325 |— — 11,000 | 2,595
XD 4 4. X . . 7.
4140/8620 8 0.46 0 0.69 | 5.0 0.69 0
9XD | 038 | 4.0 0.57 | 5.0 057 | 7.0
10XD | 030 | 4.0 045 | 5.0 045 | 7.0
5xD | 042 [ 4.0 0.63 | 5.0 063 | 7.0
6XD | 038 | 4.0 0.57 | 5.0 057 | 7.0
Hardened Steels
Hardened | | [, -z " | 7xD [ 035 | 40 0.53 | 5.0 053 | 7.0
Steels H13/D2/P20 1,300 | 2,950 1,000 | 2,550 800 | 2,070
4140/8620 8XD | 032 | 4.0 048 | 5.0 048 | 7.0
9XD | 027 [ 4.0 040 | 5.0 040 | 7.0
10XD | 0.21 4.0 032 | 5.0 032 | 7.0
5xD | 030 [ 4.0 045 | 5.0 045 | 7.0
6XD | 027 | 4.0 041 | 5.0 041 | 7.0
Hard d Hardened Steels
EleED H 55-60 Rc 7XD | 025 | 4.0 0.38 | 5.0 0.38 | 7.0
Steels H13/D2/P20 1,300 | 1,185 1,000 | 1,000 800 | 825
8XD | 023 | 4.0 035 | 5.0 035 | 7.0
4140/8620
9XD | 019 | 4.0 0.29 | 5.0 029 | 7.0
10XD | 015 | 4.0 023 | 5.0 023 | 7.0

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.

For product information, call your local distributor.
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Series 172/174/175/176 Inch

Series 172, 174 Recommended for Slotting
Series 175, 176 Recommended for Profile Milling

Series 172/174/175/176 Metric

Series 172, 174 Recommended for Slotting
Series 175, 176 Recommended for Profile Milling

2
T Slottin Profile Millin =
2] Slotting Profile Milling 9 9 ()
E Coolant Coolant E
o Ao o Ao 0 Ao o Ao Y A . ) . ) . )
© 30% Axial | 40% Axial | 50% Axial | 75% Axial |100% Axial|10% Radial| 25% Radial | 50% Radial 30% Axial | 40% Axial | 50% Axial | 75% Axial [100% Axial| 10% Radial | 25% Radial | 50% Radial ©
": Workoi Workpiece Examples ":
orkpiece Material Grou == | = | =
B Material Group Examples P ‘ Air | 2o J b j A i J Ty
= I T N~
S Max o
E MaTx SFM e E
= ype .
- Alloy & Tool Steels . o -
105 100 95 85 75 105 95 75
N - A”‘fm /;"2‘23' /f"f;'s e 350 335 320 285 250 350 320 250 - CUHLIPEUEAE N
A Free Machining N 120 115 110 100 90 120 110 90 =
8 Free Machining . 400 385 370 335 300 400 370 300 — 3
ustenitic
— = . 90 85 80 70 60 90 80 60 =
s 39:';/?32/'2‘1’6 . 300 285 270 235 200 300 270 200 303/304/316 o
(/p] : — Stainless Ferritic 7 7 4 7 4 (7))
Stainiess | m . . 250 235 220 185 150 250 220 150 steels | M 416F/420F * ° 0 65 % ° ° 65 °
P Martensitic
Martensitic . 75 55 55] 50 45 75 55 45
. 250 190 185 160 150 250 185 150 403/410/416
© 403/410/416 — ©
Nl Precipiiation Hardened | 200 185 170 135 100 200 170 100 Precipliation Hardened | 60 55 50 40 30 60 50 30 ~d
: Titanium Titanium :
ALV . 260 245 230 195 160 260 230 160 itaniu . - 75 70 60 50 80 70 50
Special . GALAY
s Inconel 625/718 Special ey
Alloys S
Stellite/Haynes 25/188 | 200 185 170 135 100 200 170 100 Alloys Inconel 625/718 | -
: Incoloy 800/Multimet Stellite/ Haynes 25/188 | o 60 55 50 40 30 60 50 30 :
l Incoloy 800/ Multimet l
S 5
-_g Tool Diameter ..(%
& - Decimal During Profile Milling less than Tool Diameter (mm) During Profile Milling less =
o Material Group Examples 18 1/4 L 314 1 50% of the cutter diameter Workpiece Decimal than 50% of the cutter o)
c 1250 2500 -5000 -7500 1.0000 radial depth, the actual Material Group Examples 3 6 12 19 25 diameter radial depth, c
- . : 1181 2362 4724 7480 9842 i —
= Inches/Tooth chipload at the cutting edge P the actual chipload at the o
. mm/ 100t - o
o - Alloy & Tool Steels e W TV ien - is less than the programmed cutting edge is less than 2
£ 4140/P20/H13 chip load. Below are Chip - Aoy & oo e | 0013 | 0038 | o064 | 0089 | 0127 the programmed chip load. c
8 Free Machining .0005-.0007 | 0010 .0030 .0050 .0060 Load factors depending on — Below are Chip Load factors 3
- EyE—— Radial Depth Percentage. Free Machining 013-018 | 0.025 0.076 0.127 0.152 depending on Radial Depth =
T .0003-.0008 | .001-.002 |.0010-.0030|.0025-.0050|.0040-.0080 ) . T .
— Forritic Multiply your inches per tooth 2097041315 008-.020 | .025-051 | .025-.076 | .064-127 | .102-.203 Percentage. Multiply your
iti , . I
satlgefsss M 416F/420F .0002-.0005 |.0005-.0010[.0007-.0015|.0015-.0030(.0030-.0050 by the factor before f|gur|ng Stainless Farriic 005013 | 015095 | 015038 | 036076 | 076 127 inches per tooth by the factor
it steels | M 416F/420F o atadbend dbdisced Batdachel Eaahd iguri
4'\6'22%72'1"6 .0003-.0008 |.0010-.0020[.0010-.0030|.0025-.0050|.0040-.0080 your IPM. e before figuring your IPM.
o0 .008-.020 | .025-.051 | .025-.076 | .064-.127 | .102-.203
Precipitation Hardened 0002-.000 1 1 1 403/410/416
13.8/15.5 .0002-.0005 |.0005-.0010|.0007-.0015|.0015-.0030.0030-.0050 Radial Depthin |, chio Load Srocipiation Hardonsd T —
T Percentage of Cutter | "c case ~Nip Loa 13-8/15-5 .005-.013 | .013-.025 | .018-.038 | .038-.076 | .076-.127 adial Depth in Increase Chip
.00015-.0003 [ 0003-.0005.0005-.0010{.0010-.0020|.0020-.0040 ) Factor Percentage of
B6AL-4V Diameter o Cutter Diameter Load Factor
) Inconel 625/718 tanium .003-.008 | .008-.013 [ .013-.025 | .025-.051 | .051-.102 .
Special s Stellite 50% 1.00 B6AL-4V 50% 1.00
- 0,
Alloys Haynes 25/188 .0005-.0007 |.0005-.0010|.0010-.0020|.0020-.0030|.0030-.0040 30% 110 special | ¢ Inconel 625/718 ggoﬁ 1'23
Incoloy 800 20% 1.20 Alloys stellte 15% 1.40
Multimet o . Haynes 25/188 .013-.018 | .013-.025 | .025-.051 | .051-.076 | .076-.102 o :
15% 1.40 Incoloy 800 10% 1.80
10% 1.80 Multimet 5:/0 2.30
5% 2.30 1% 5.00
1% 5.00

C-)I—(a):inotfs Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. gsgi:tfs
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Series 177/179 Inch

ut® End Mills Technical Information

1 x Diameter Axial Depth Se ries 1 77,1 79 Metrlc
Slotting Profiling
Coolant Small Radial Depth ===========> Largest Radial Depth 1 x Diameter Axial Depth
Workpiece 25% Axial |50% Axial 1‘%3 of 5"/? of 10“{0 of 15“{a of 20“{0 of 30"{0 of 50% of Slotting Profiling
Material Examples Dia. Dia. Dia. Dia. Dia. Dia. Dia. Coolant Small Radial Depth ===========> Largest Radial Depth
Group _ - Workpiece 25% Axial |50% Axiall 1% 0f | 5%of | 10%of | 15% of | 20%of | 30%of | 50% of
Air H ! A ! A ! A ! A 1 A 1 A 1 A Material Examples Dia. Dia. Dia. Dia. Dia. Dia. Dia.
Max| [Mms oot oot oot “Fo5: “%05" “%05" “¥oe" Group & 5
Air Joo Joo joo Joo Joo Joo o -
Type SFM —
< Free Machining o |o]| o 500 500 2400 2250 2050 1850 1660 1260 500 Max MMS "Roo? "Roo” "Roo? "Roo” "Roo* "Roo* TRoo? .=
g Low Carbon o o] o 500 500 2400 2250 2050 1850 1660 1260 500 Typ SMM ()]
— Medium Carbon o |o| o 300 300 1100 1030 950 875 790 620 300 Free Machining o |o]| o 150 150 730 685 620 565 500 380 150 =
(o)) Alloy Steels o |o]| o 250 250 500 480 450 430 400 350 250 Low Carbon o |o]| o 150 150 730 685 620 565 500 380 150 N
N~ High Strength Alloys | o [e | 250 250 500 480 450 430 400 350 250 Medium Carbon o |[o] o 90 90 335 310 290 260 240 180 90 N
: Structural Steels o |o]| o 500 500 2400 2250 2050 1850 1660 1260 500 Alloy Steels o |o]| o 75 75 150 140 130 130 120 105 75 :
N~ Die/Tool Steels o o] o 200 200 400 390 380 370 360 300 200 High StrengthAlloys | o [e | e 75 75 150 140 130 130 120 105 75 N~
": Free Machining e | x| o 300 300 500 485 460 450 430 380 300 Structural Steels o |o]| o 150 150 730 685 620 565 500 380 150 ":
»n Moderate Stainless e | x| o 250 250 500 390 380 370 360 320 250 Die/Tool Steels o |o]| o 60 60 120 115 115 110 110 90 60 »n
Q Stainless Difficult Stainless e [ x| o 200 200 350 330 320 300 295 260 200 Free Machining e [ x| o 90 90 150 145 140 135 130 115 90 D
= Steels | M PH Stainless e [x] o 125 125 250 245 240 235 230 195 125 Moderate Stainless | e | x | o 75 75 150 115 115 110 105 95 75 =
(] Cobalt Chrome Alloys | e | x | © 150 150 250 245 230 225 215 190 150 Stainl Difficult Stainless e | x| o 60 60 105 100 95 90 90 75 60 )]
n Duplex (22%) e [ x| o 125 125 250 245 230 225 215 185 125 sat'" fss M PH Stainless e | x| o 40 40 75 75 75 70 70 60 20 n
Super Duplex (25%) | e [x | o 100 100 200 195 180 180 170 140 100 eels Cobalt Chrome Alloys | | x | o 25 45 75 75 75 70 70 60 5
Special s High Temp Alloys o | x| x 150 150 250 240 220 215 200 180 150 Duplex (22%) e | x| o 40 40 75 75 75 70 70 60 40
Alloys Titanium Alloys o | x| x 175 175 425 400 380 350 325 275 175 Super Duplex (25%) | e | x| © 30 30 60 60 55 55 50 45 30
® Gray Cast Iron e |o| o 400 400 1500 1420 1315 1210 1100 860 400 Special s High Temp Alloys e | x| x 45 45 75 75 75 70 60 55 45 ®
H SG Iron e [of o 350 350 1200 1130 1050 980 900 710 350 Alloys Titanium Alloys o | x| x 55 55 125 120 115 105 100 80 55 H
= Ductile Cast Iron e |o| o 300 300 500 485 460 450 430 380 300 Gray Cast Iron e |[o]| o 120 120 450 430 400 360 335 250 120 :
( Malleable Iron e [of o 300 300 400 385 375 360 345 330 300 SG Iron e |o]| o 105 105 365 345 320 295 275 215 105 ()
Ductile Cast Iron e |o] o 90 90 150 145 140 130 130 115 90
S P If axial depth ig less than the ball diameter, the speed Malleable lron | @ o] o | 90 90 120 115 110 105 105 100 90 N
X [Not Possible is figured using the effective cutting diameter. Spindle Max e h
: ool Diarmat Should the Calculated S ;,Lesseig@ If axial depth is less than the ball diameter, the speed :
00 Dlameter Shou’d the Lalcu'ate X INot Possible is figured using the effective cutting diameter.
Spindle Speed be more than
Workpiece Material Examples 116 | 18 | 316 | 1/4 | 516 | 38 | 12 | 58 | 34 | 1.0 your actual Spindle Max., Tool Diameter (mm) Spindle Max.
Group Use Formula Below: Should the Calculated
[ Workpiece Material Spindle Speed be more than c
.0 AF Inches/Tooth Calculated Feed x Spindle Max. pGTOUP Examples ! ’ 4 ® 8 10 12 16 18 s l;:bur actzal Spindle Max., 9
© F'ECTWMS;:‘QZ':Q Tooth Use Formula Below: ©
mm/ 1001
£ M‘Z‘I’Ii”mscarlbm 0002 | 0004|0007 | 0010- [ .0013- | 0016 0020- | 0026- |.0031-| .0035- Calelated Speed Free Machining Calulated Feod x Spindle M £
ReJ Hiah St terf i ' ' : .0016 | .0021 | .0026 | .0031 | .0033 |.0035| .0051 Low Carbon alculated Feed x Spindle Max. O
£ i e : i Medium Carbon 025- | .033 o66- | .078- | .088 =
- Structural Steels During Profile Milling less Allov Steels 005 | 010| 017 | 025 | 033- | g4 | oes | 066~ | -078-| .088- Calculated Speed -
ol Die/Tool Steels Y 040 053 083 | .088 129
8 than 50% of the cutter High Strength Alloys ' ’ ’ ’ ’ 8
= Free Machn_wmg diameter radial depth, Str_uctural Steels c
Moderate Stainless X Die/Tool Steels . . e -
5 Stainl Difficult Stainless the actual chipload at the Fres Machining During Profile Milling less S
ainless . f i than 50% of the cutter
P steels | M PHStainless | | v00a| 0007 | 0010- | 0012- | 0012-|.0020- |.0020-|.0022-| .0024- | | cuting edge is less than Moderate Stainless diamater radialldenth 2
Cobalt Chrome Alloys | 000210004 0016 | .0021 | .0026 | .0031 | .0033 |.0035 | .0039 | | the programmed chip load. . Difficult Stainless , il
Duplex (22%) . Stainless Stai the actual chipload at the
Super Duplex (25% Below are Chip Load factors Steels M PH Stainless i i
uper Duplex (25%) . i Cobalt Chrome Alloys | 005 | 010 | 017 | 225 | 033 | 040 | oee | 066- |-078-| -088- cutting edge is less than
— depending on Radial Depth 9 : : : 040 | .053 | - : .083 | .088 | .129 i
Titanium Alloys . Duplex (22%) the programmed chip load.
Special Alloys| S | Faiuzigl. AUl Super Duplex (25%) Below are Chip Load factors
Hiah Temp Al 10001 | .0002| 0008 | 0005~ | -0007- {.0007-.0010-.0010-.0011- .0012- | linches per tooth by the factor| o depending on Radial Depth
gh femp Afloys 0008 | .0011 | .0013 | .0016 [.0017 |.0018 | .0020 i Titanium Alloys ;
: : : : : : : before figuring your IPM. Spocial Alloys| S Percentage. Multiply your
Gray Cast Iron T o o | s | e 012- | .017- | .017- | .025- | .025- | .027-| .030- inches per tOO.th by the factor|
SG Iron 10002 | 0004 0007 0007~ | -0010- .0015-{.0018-.0024-].0028-| .0024- : : oh femp ATy : : : 020 | .027 | 033 | 040 | .043 | .045 | .050 before figuring your IPM.
Ductile Cast Iron .0016 | .0022 | .0028 | .0033 | .0035 |.0039 | .0050 Radial Depth in Increase Chip
Malleable Iron Percentage of Load Factor Gray Cast Iron
Cutter Diameter SG Iron 005 | 010 | 017 | 017- | 025- | .038- | .045- | .060- | .071-| .060- Radial Depthin || -
Example: Profile Milling Sioti 50% 100 D'\lectlllle (t‘;las} Iron .040 | .055 | .071 | .083 | .088 | .099 | .127 Percentage of | "1°7¢a%® ‘C:Ztolrp
otting alleable Iron H
1) Select Material from chart. X 30% 1.10 Cutter Diameter
) 1) Select Material from chart. 20% 1.20 Example: Profile Milling Slotting 50% 1.00
2) Select Tool Size. 2) Select Tool Si 30% 1.10
) Select Tool Size. 15% 1.40 1) Select Material from chart. 1) Select Material from chart. ° .
3) Select feed per tooth. 3) Select feed per tooth. 10% 1.80 20% 1.20
o ) ° . 2) Select Tool Size. 2) Select Tool Size. o
4) Figure percentage of cutter Diameter Radial Cut Depth. 4) Divide by 2 for Slotting. 5% 2.30 15% 1.40
5) Select Chip Load Factor for Radial Depth. 5) Multiply Feed per Tooth x Number of Teeth x RPM 1% 5.00 3) S'elect feed per tooth. . . 3) Select feed per tooth. 1500;4, ;28
6) Multiply Chip Load Factor x Feed per Tooth. 6) Answer: IPM (Inches per Minute) 4) Figure percentage of cutter Diameter Radial Cut Depth. 4) Divide by 2 for Slotting. 102 5-00

5) Select Chip Load Factor for Radial Depth.

7) Answer: New Feed per Tooth. 5) Multiply (Feed per Tooth x Number of Teeth x RPM.

8) New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute) 6) Multiply Chip Load Factor x Feed per Tooth.

6) Answer: mm/min. (Millimeters per Minute)

Table of Table of
Contents 7) Answer: New Feed per Tooth. Contents
Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. 8) RPM x New Feed per Tooth x number of Teeth = mm/min. (mm per Minute)
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u ut End Mills Technical Information

Series 178 Inch Series 178 Metric
1 x Diameter Axial Depth Soindle Max 1 x Diameter Axial Depth Spindle Max.
Profiling Profiling
Coolant Small Radial Depth ===========> Large Radial Depth Should the Calculated Coolant Small Radial Depth ===========> Large Radial Depth Should the Calculated
Workpiece 1“/(: of 5"/(: of 10“@ of 15“@ of 20"{0 of 30“{0 of 50"@ of Spindle Speed be more than Workpiece 10/0- of 5"/? of 10% of 15% of 20% of 30% of 50% of Spindle Speed b_e more than
Material Examples Dia. Dia. Dia. Dia. Dia. Dia. Dia. your actual Spindle Max., Material Examples Dia. Dia. Dia. Dia. Dia. Dia. Dia. your actual Spindle M?x.,
= o R S T T T T e - A A e
Air Do LD LD e Lo 8% | Air oo oo oo oo oo oo oo
Max|  Imms| = o o o o o o Calculated Feed x Spindle Max. Max| [vms| = _ - L] L _ _ Calculated Feed x Spindle Max.
Type SFM Type SMM Calculated S
— peed
Froe Machining | » [ e | o | 2400 | 2250 | 2050 | 1850 1660 1260 500 Calculated Speed Free Machining | e Je] e | 730 685 620 565 500 380 150 o
= Low Carbon o o] e | 2400 | 2250 | 2050 | 1850 | 1660 | 1260 | 500 Low Carbon o lel el 730 685 1 620 565 500 380 150 =
o Medium Carbon | e [e | e | 1100 | 1030 | 950 875 790 620 300 Sealfinleabani et Well /ol (g 155 310 290 260 240 180 %0 °
c Alloy Steels e |o] o 500 480 450 430 400 350 250 __Alloy Steels o le| o 150 140 130 130 120 105 75 s
- High Strength Alloys | e [ | o | 500 480 450 430 400 350 250 Slelisieiii s Lo Lo Lo Lot 20 50 50 120 L 75
~ Structural Steels | o | o | e | 2400 2250 2050 1850 1660 1260 500 Structural Steels | o | o] o 730 685 620 565 500 380 150 °,3
- Die/Tool Steels | o | o | o | 400 390 380 370 360 300 200 Sloiel stens Jlo ol o L S il il il 0 60 -
" Free Machining | e | x | o | 500 485 460 450 430 380 300 Free Machining | e | x| o | 150 145 140 135 130 15 %0 »
@ Moderate Stainless | e | x | o | 500 390 380 370 360 320 250 e 115 1S 119 i i i @
= S Difficult Stainless | e | x | o 350 330 320 300 295 260 200 Stainless Difficult Stainless | e | x | o 105 100 95 90 90 75 60 =
3 stoele | M PH Stainless o [x[ o | 250 245 240 235 230 195 125 Steels | M Ellitaliless ool o i s i (0 0 ol ) @
Cobalt Chrome Alloys | e | x | o 250 245 230 225 215 190 150 Cobalt Chiome Alloys } o | x| o 75 75 75 70 70 60 45 n
Duplex (22%) o [ x| o | 250 245 230 225 215 185 125 DOl led»| o i o i i ke il il il £l
Super Duplex (25%) | | x | o 200 195 180 180 170 140 100 _ Super Duplex (25%) | e | x| o 60 60 55 55 50 45 30
. Special | g |_HighTempAlloys | e [ x| x | 250 240 220 215 200 180 150 R Hioh TompAlloys 1 e | x| x | 75 [ I3 0 60 12 = ®
Alloys Titanium Alloys | e | x | x | 425 400 380 350 325 275 175 alioys Titanium Alloys | e L x| x | 125 120 15 105 100 80 55
et Gray Cast Iron e o] o | 1500 1420 | 1315 | 1210 1100 860 400 Sl € e e lol o | 450 i 2L ] i el ) N
s SG Iron o [o| o | 1200 | 1130 | 1050 | 980 900 710 | 350 . S6 ron R A T Ze 2 0| [Pk —
Ductile Cast Iron S lel o 500 485 460 450 430 380 300 ® |Preferred Ductile Cast Iron e |o]| o 150 145 140 130 130 115 90 SEE
o Possible Malleable | 120 2 Rosable
Malleable Iron e o o 400 385 375 360 345 330 300 | [%|Not Possible alleable Iron e le]o 1s 110 105 105 100 90 x [Not Possible \
: Tool Diameter Tool Diameter (mm) :
h Workpiece Material Workpiece Material 1 3 4 6 8 10 12 16 18 25 h
roun Examples 116 | 1/8 | 316 | 14 | 516 | 38 | 12 | 58 | 314 | 1.0 Group Examples
- Inches/Tooth mm/Tooth c
je] Free Machining Free Machining o
© Low Carbon M'—g.‘” C:gbot? ©
q eaium Carbon
g Mi\‘ﬁ'(‘)’)’,"s(t::;:’s°" 0002 | 0004 | 0007 0010 | :0013- [ .0016- | 0020- | 0026- |.0031-| .0035- Alloy Steels 005 | 010 | 017 -%i%‘ -%3533' 040 | 066 -%%63' -%g%' -(zgz' g
S High Strength Alloys .0016 | .0021 | .0026 | .0031 | .0033 |.0035 | .0051 High Strength Alloys : : : : : S
[ Structural Steels Structural Steels c
- Die/Tool Steels Die/Tool Steels -
(0] — Free Machining ®
] Free Machining Moderate Stainless O
E M&gzaies?;?rz?ézzs Stainless Difficult Stainless E
S Stainless | . PH Stainlose Steels M PH Stainless .025- | .033- .066- | .078- | .088- [5)
b Steels Cobut opaiess 0002 | 0004 0007 | 0010- | -0012- | .0012- [ 0020- | .0020- |.0022-| .0024- Cobalt Chrome Alloys | 005 | .010 | .017 | "0 |~ (2 | .040 | 086 | oo ||~ 00 @
= o g | ror;;o/ oys |- : : .0016 | .0021 | .0026 | .0031 [ .0033 | .0035 | .0039 Duplex (22%) : ‘ : : : ~
uplex (22%) Super Duplex (25%)
Super Duplex (25%)
Titanium Alloys Titanium Alloys
) Special Alloys| S
. 012- | .017- | .017- | .025- | .025- | .027-| .030-
SeecialAlloys) S 1 | 0001] 0002] ooos | 0005 | 0007- [.0007-[ 0010 | 0010-[-0011-| 0012- High Temp Alloys | .002 | 005 | 020 | 012 | 017 | 0171 025+ 026 027~ 030 _ .
9 p Alloy : : : .0008 | .0011 | .0013 | .0016 | .0017 | .0018| .0020 - - - - - : : Technical data provided
Gray Cast Iron Gray Cast Iron should be considered advi-
SG Iron .017- | .025- | .038- | .045- | .060- | .071-| .060- e
SG lIron 0002 | 0004 | 0007 | 0007 | :0010- [ .0015- | .0018- | .0024-|.0028-| .0024- Ductile Castiron | 008 {010 [ 017 | “oue | e 12 | es | oss | 099 | 127 sory only as variations may
Ductile Cast Iron |- : : .0016 | .0022 | .0028 | .0033 | .0035 |.0039 | .0050 : : : : . : : be necessary depending on
Malleable Iron N ry dep X ,g
Malleable Iron the particular application.
; : i Radial Depth in . Example: Profile Millin : ;
During Profile Milling less Percentage of Increase Chip P N During Profile Milling less Radial Depthin |\ o2ce chip Example: Profile Milling
than 50% of the cutter c ) Load Factor 1) Select Material from chart. ® Percentage of
. . utter Diameter than 50% of the cutter ) Load Factor 1) Select Material from chart.
diameter radial depth, > . . ) Cutter Diameter
the actual chipload at the S0% 100 2) Select Tool Size. CIETIEER el el 50% 1.00 2) Select Tool Size
cutting edge is less than 30% 1.10 3) Select feed per tooth. LR E g BT 30% 110 '
: 9 cutting edge is less than ° . 3) Select feed per tooth.
the programmed chip load. 20% L2 4) Figure percentage of cutter Diameter Radial Cut Depth. h 9 ecg & @it ozl 20% 1.20 ) ) )
Below are Chip Load factors 15% 1.40 the programmed chip load. - 4) Figure percentage of cutter Diameter Radial Cut Depth.
. . 10% 1.80 5) Select Chip Load Factor for Radial Depth. Below are Chip Load factors 15% 1.40 . .
depending on Radial Depth & g . . 10% 1.80 5) Select Chip Load Factor for Radial Depth.
Percentage. Multiply your 5% 230 6) Multiply Chip Load Factor x Feed per Tooth. depending on Radial Depth =7 %0
inches per tooth by the factor] 1% 5.00 7) Answer: New Feed per Tooth. ! Psrcenta?e.tlr\]/héltlpt;:]y your = — 6) Multiply Chip Load Factor x Feed per Tooth.
. INChes per 100 e Tactor| © d
before figuring your IPM. 8)New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute) beforz figuring y);ur IPM 7) Answer: New Feed per Tooth.
Table of - 8) RPM x New Feed per Tooth x number of Teeth = mm/min. (mm per Minute) Table of
Contents Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Contents
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End Mills Technical Information

Series 180 Inch Series 180 Metric
1 x Diameter Axial Depth 1 x Diameter Axial Depth
Profiling Profiling
Coolant | Small Radial Depth ==========> Large Radial Depth Coolant | small Radial Depth =========> Large Radial Depth
Workpiece 1% of | 5%of | 10% of | 15% of | 20% of Soindle Max Workpiece 1% of | 5%of | 10%of | 15%of | 20% of Spindle Max.
: : . A A p . : : A A A

Material Examples Dia. Dia. Dia. Dia. Dia. Material Examples Dia. Dia. Dia. Dia. Dia. Should the Calculated
Group .Should the Calculated Group Spindle Speed be more than

Air mm m@c mm m@c mfnc Ssgﬁlz cstﬁzfg ;?:1 (r’r;::\: ;)t(lan Air mﬂ m:n ma mn mn your actual Spindle Max.,

Max| |MMS| oo oo o o Use Formula Below: Max| [Mms| == oo oo oo oo Use Formula Below:
Type SFM Type SMM . 1)
— Icul F le Max.

- FreeMachining | o e[ o | 2400 | 2250 | 2050 | 1850 1660 Calculated Feed x Spindle Max. Free Machining | o [e [ o | 730 685 625 565 505 Calculated Feed x Spindle Max =
o Low Carbon e |o| o | 2400 2250 2050 1850 1660 Low Carbon °|e| e 730 685 625 565 505 Calculated Speed ks
c Medium Carbon o o] o 1100 1030 950 875 790 Calculated Speed Medium Carbon o |e| e 335 310 290 265 240 s

- Alloy Steels o o] o 500 480 450 430 400 Alloy Steels o |eof| o 150 145 135 130 120

8 High Strength Alloys [ o Je ] e 500 480 450 430 400 High Strength Alloys | e | e [ e 150 145 135 130 120 8

- Structural Steels o |eo]| o 2400 2250 2050 1850 1660 Structural Steels o o] o 730 685 625 565 505 =
s Die/Tool Steels e o] o 400 390 380 370 360 Die/Tool Steels o [o] o 120 115 115 110 110 W
[<}) Free Machining e [x] o 500 485 460 450 430 Free Machining e | x| o 150 145 140 135 130 Peh)

'E Moderate Stainless | e | x | o 500 390 380 370 360 Moderate Stainless | o | x | o 150 115 115 110 105 'q:,

. Difficult Stainless o [ x| o 350 330 320 300 295 ] Difficult Stainless o [ x| o 105 100 95 90 90
n Stainless| PH Stainless o | x| o 250 245 240 235 230 " steels | M PH Stainless o | x| o 75 75 75 70 70 (/7]
Cobalt Chrome Alloys | e | x | o 250 245 230 225 215 Cobalt Chrome Alloys | @ | x | o 75 75 70 65 65
Duplex (22%) e | x| o 250 245 230 225 215 Duplex (22%) e | x| o 75 75 70 65 65
® Super Duplex (25%) | o | x| o 200 195 180 180 170 Super Duplex (25%) | e | x [ o 60 60 55 55 50
Special | o High Temp Alloys o [ x| x 250 240 220 215 200 Special (o | High Temp Alloys ® | x| X 75 75 70 65 60 ©
‘H Alloys Titanium Alloys e | x| x 425 400 380 350 325 Alloys Titanium Alloys o | x| x 130 120 115 105 100 H
: Gray Cast Iron o [of o 1500 1420 1315 1210 1100 Gray Cast Iron e Jo| o 455 430 400 365 335 :
SG Iron o |[o] o 1200 1130 1050 980 900 SG Iron e [o] o 365 345 320 295 275
Ductile Cast Iron e |o] o 500 485 460 450 430 Ductile Cast Iron e |o]| o 150 145 140 1&5 130 ()
Malleable Iron e |o| o 400 385 375 360 345 Malleable Iron e [of o 120 115 115 110 105 h
o |Preferred o |Preferred h
: o [Possible o |Possible :
h X |[Not Possible X |Not Possible h
- Tool Diameter (mm) i il
Tool Diameter During Profile Milling less During Prooﬁle Milling less
c than 50% of the cutter i i 12 | 16 | 18 | 25 than 50% of the cutter =
(@] Workpiece Material 1/2 5/8 3/4 1.0 . . Workpiece Material Examples diameter radial depth, (@]
= Examples diameter radial depth, Group . =
= Group . the actual chipload at the
e the actual chipload at the /Tooth cutting edge is less than .
g Inches/Tooth cutting edge is less than mm/ioo the proggran?me d chip load g
K] Free Machining iz programmed iy il Free Machining Below are Chip Load factors L
[ L Below are Chip Load factors Low Carbon . . C
= ow Carbon . - h depending on Radial Depth —
— Medium Carbon depending on Radial Depth LIV e 050- | .066- | .078- | .088- - =
1) .0020- | .0026- |.0031-| .0035- P t Multiol Alloy Steels c c c ] Percentage. Multiply your ©
S Alloy Steels 0031 | 0033 | 0035 | 0051 ercentage. Multiply your High Strenath Allovs .078 | .083 | .088 | .129 inches per tooth by the factor] (6]
e High Strength Alloys | * : : : inches per tooth by the factor 9 9 Y S c
. Structural Steels before figuring your IPM.
c Structural Steels before figuring your IPM. Die/Tool Steal <
8 Die/Tool Steels [SLOOTIOIESIS 8
[ Free Machining - - Free Machining Radial Depth in : [
Moderate Stainless Radial Depth in Increase Chip Moderate Stainless Percentage of Iizr::?agglrp
) Difficult Stainless Percent‘age of Load Factor . Difficult Stainless Cutter Diameter
Stainless M PH Stainl Cutter Diameter Stainless M PH Stainless o
Steels Cobalt Chro mZS:"oys .0020- |.0020- |.0022-| .0024- 20% 120 Steels Cobalt Chrome Alloys | 050 | 050 | .085- | .060- 20% 1.20
' ' ' ) : .078 | .083 | .088 | .099 15% 1.40
P upiox (22%) 0031 | .0033 |.0035 .0039 = T20 Duplex (22%) 100/" 130
Super Duplex (25%) 10% 1.80 Super Duplex (25%) 5% 230
Titanium Alloys 5% 2.30 Titanium Alloys % =50
. 0, o -
Special Alloys| S """ [-0010-[ 0010--0011-[ -00t2- e 5.00 Special Alloys| S ™~ " [ 025 | 025 | .027-| 030-
9 PATOYS 1 0016 | .0017 |.0018 | .0020 gh Temp Afloy 040 | 043 | 045 | 050
E le: Profile Milli
Gray Cast Iron Example: Profile Milling Gray Cast Iron xample: Frotile Milling
SG Iron .0018- | .0024-|.0028-| .0024- . SG Iron .045- | .060- | .071-| .060- 1) Select Material from chart.
Ductile Cast Iron [ .0033 | .0035 |.0039 | .0050 1) Select Material from chart. Ductie Castlron | 083 | 088 | 099 | 127 | ) select Tool Size
Malleable Iron 2) Select Tool Size. Malleable Iron ’

3) Select feed per tooth. 3) Select feed per tooth.

4) Figure percentage of cutter Diameter Radial Cut Depth.
5) Select Chip Load Factor for Radial Depth.

4) Figure percentage of cutter Diameter Radial Cut Depth.
5) Select Chip Load Factor for Radial Depth.

6) Multiply Chip Load Factor x Feed per Tooth. 6) Multiply Chip Load Factor x Feed per Tooth.
7) Answer: New Feed per Tooth. 7) Answer: New Feed per Tooth.
8) New Feed per Tooth x Number of Teeth x RPM = IPM (Inches per Minute) 8) RPM x New Feed per Tooth x number of Teeth = mm/min. (mm per Minute)
gg:{‘;:tfs Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Table of

Contents
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ut® End Mills Technical Information

Series 192 Inch Workpiece Material . .
Group Examples SFM Series 192 Metric
Stainless Steel
Free Machining ALVELE Workpiece Material
Examples SMM
\ustenitic Stainl Group Workpiece Material Examples SMM
e oaie | 180-225 Steel - Mild Group
i (.2-.3 Carbon) 135-150 .
Stainless M 1018 Ferritic 60-85
Workpiece Material Examples SFM Steels Ferritic 200-275 - stalnl
Group P Steel - Mild ain‘ess M Martensitic 45-60
) Martensitic 150-200 (.4-.5 Carbon) 75-90 Steels
Steel - Mild . 4140 PH Stainless 40-60 %)
(.2-.3 Carbon) 450-500 PH Stainless 125-200 Tool Steels 17-4 PH O
= 1018 17-4 PH T =
o (1.2 carbon) 40-75 itanium 55-115 ..q.l;
c Steel - Mild Titanium A2/D2 /H13/P20 BAL-4V 2
~ (:4-.5 Carbon) 250-300 GAL-4V 175-375 (ROIGINgS Cobalt-Based ~
) 4140 Iron - Cast (Soft) | 135-185 S 25-40 o
-~ Tool Steels Cobalt-Based S G Sliis -
L - eclal oyS H -
" (1.2 carbon) 125-250 Alloys 80-125 Iron - Cast 90-120 ® Y Nickel-Based o
() A2/D2/H13/P20 Special Alloys| S Stellite (Medium Hard) Alloys 25-40 o
o Forgings Nickel-Based Iron 7590 Inconel 625/718 'q:,
) Hard Chilled)
() Alloys 80-125 ( Iron-Based Alloys (75}
Iron - Cast (Soft) 450-600 25-40
S—— Inconel 625/718 Iron (Malleable) 70-90 Incoloy 800-802
ron - Cas
9 Iron-Based Alloys
(Medium Hard) 300-400 Incoloy 800-802 80-125 Stainless Steel 60-90 Hardened Steels 60-75
®© Iron - Cast i Free Machining Hardened 35-45 Rc ®
l ) (Hard Chilled) 250-300 Hardened Steels 200-250 Stainless M Steels H l )
: Hardened | 3545 Re Steels Austenitic Stainless| . oo Hariznseg Steels 45-60 =
Iron (Malleable) 225-300 Steels e T Soars1e =
( ; 45-55 Rc ()
Tool Diameter (mm) h
: : Tool Diameter Workpiece Material : ,
h= et ot Examples 118 | 316 | 1 516 | 38 172 5/8 314 1 Group Examples B s | s [0 [ 12 | 2 | = h
Inches/Tooth mm/Tooth
Steel - Mild Steel - Mild
c (.2-3 Carbon) (:2-3 Carbon) S
o 1018 .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- 1018 jel
‘.C_G' Steel - Mild 0008 0012 0020 0025 0030 .0035 0040 0043 0050 Steel - Mild .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 |.058-.102 |.056-.109].081-.127 "('B'
e (.4-.5 Carbon) (:4-.5 Carbon) £
= 4140 =
5 4140 5
y— Tool Steels Tool Steels ‘E
= (1.2 carbon) .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- (1.2 carbon) =
o A2/D2/H13/P20 0005 | .0010 | .0015 | .0018 | .0020 .0023 0030 | .0032 | .0032 po/ba/aipao | -008-013 | .020-025 | .030-.038 | .036-.046 |.046-.051 | .051-.058 |.058-.076 |.060-.081.060-.081 T
1S) Forgings . &)
i Forgings =
c B
c Iror;ror(]_‘, ?scta(Zoft) Iron - Cast (Soft) <
8 (Medium Hard) .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- Iron - Cast 8
= Iron (Hard Chilled) | 0008 | 0012 | 0020 | 0025 | .0030 0035 0040 | .0043 | .0050 (Medium Hard) | .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 | .058-.102 |.056-.109].081-.127 =
Iron (Malleable) Iron (Hard Chilled)
Iron (Malleable)
f::;”ﬁ:;ff% 0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- Stainless Steel
Fomitic 0008 | .0012 | .0020 0025 | .0030 0035 0040 | .0043 | .0050 Free Machining | .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076 | .056-.076 | .058-.102|.056-.109| .081-.127
Ferritic
Stainless M
Steels Austenitic Stainless Stainless
Austenitic Stainless
Mzor?é 2;%0 .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- Steels 04316
PH Stainless 0005 | 0010 | .0015 ( .0018 | .0020 0023 0030 | .0032 | .0032 Martensitic | .008-.013 | .020-.025 | .030-.038 | .036-.046 |.046-.051 | .051-.058 | .058-.076 |.060-.081|.060-.081
17-4 PH PH Stainless
17-4 PH
Titanium .0003- | .0004- | .0006- | .0008- | .0008- | .0012- | .0016- | .0018- | .0020-
BAL-4V 0004 | 0006 | 0008 | .0012 | 0012 | 0016 | 0018 | .0020 | .0030 Lot .008-010 | .010-.015 | .015-.020 | .020-.030 |.020-.030 | .030-.041 | .041-.046 | .046-.051.051-.076
Special Alloys| S Stellite ~
Inconel 625/718 | -0003- | -0005- | .0005- | .0010- | .0010.- | .0010- | .0020- | .0025- | .0025- Special Alloys Stellite
Incoloy 800-802 0005 ( .0015 [ .0015 ( .0020 0020 -0030 0030 | .0035 | .0035 Inconel 625/718 | .008-.013 | .020-.025 | .030-.038 | .036-.046 |.046-.051|.051-.058 |.058-.076 |.060-.081| .060-.081
Incoloy 800-802
Hardened Steels
Hardened | 35-45 Re .0003- | .0005- | .0005- | .0010- | .0010- | .0010- | .0020- | .0025- | .0025- Hardened Steels
Steels Hardened Steels | .0005 | .0015 | .0015 | .0020 | .0020 .0030 .0030 | .0035 | .0035 BTG 35-45 Re .008-.013 | .013-.038 | .013-.038 | .025-.051 |.025-.051 | .025-.076 | .051-.076 |.064-.089| .064-.089
45-55 Rc Steels Hardened Steels
45-55 Rc
CnglZnotfs Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. cngi:tfs
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ut® End Mills Technical Information

Series 198/199 Inch Workpiece Material
Series 198/199 Metric Group Examples SMM
Workplgce Material Examples SFM Workpiece Material Examples SFM . Ferritic 45-60
ou - Group Workpiece Material Exambles SMM Stainless M Martensitic 25-55
gt%e'c' Nt')"d 100-350 Titanium 100475 Group P Steels PH Stainless 2520
2 1018 or) ’ BAL-4V - Steel - Mild 17-4 PH
2-. -1 _—
Steel - Mild Cobalt-Based e senl) || hAbe ot 30-55
- Alloys 80-125
(.4-.5 Carbon) ) | - Mil
4140 100-160 Special Alloys Stellite iteeC_ bld Cobalt-Based o
- Tool Steels - Nickel-Based (- '-54 o on) Alloys 25-40 2
(1.2 carbon) Alloys 30-50 ial All Stellite -
g A2/D2/H13/P20 Inconel 625/718 80-100 J";’ ! S:.EGI:) Special Alloys) S Nickel-Based 2
— Forgings Iron-Based Alloys it =
(=2} Incoloy 800-802 A2/D2/H13/P20 Alloys 25-30 =
(o)) Iron - Cast (Soft) 100-350 Hardened Stee! Forgings Inconel 625/718 o)
hag araened steels Iron-Based Alloys Ay
Iron - Cast (Soft 30-105 o} U
o Iron - Cast 100-200 35-45 Re 100-150 (Sof) Incoloy 800-802 | 2530 )
Po ) (Medium Hard) Hardened Hardened Steels Iron - Cast (2]
-~ Iron Steels 45-55 Rc (Medium Hard) 30-60 Hargznjg Igteels -—
. 100-150 -45 Rc
8 ey Gl ) Harcéc;rjgsd RS,(t:eeIs 50-100 Iron_ 30-45 Hardened H Hardened Steels 30-45 3
= Iron (Malleable) 150-200 - (Hard Chilled) Steels 45-55 Rc =
o Algmlnum/ 500-700 Hardened Steel =
n Stainless Steel 100.350 Aluminum Alloys Iron (Malleable) 45-60 arngSS Rcee s 15-30 (7]
Free Machining : Brass/Bronze 400-600 : ;
- Stainless Steel 30-105 Aluminum/ 150-215
lAustenitic Stainless| Magnesium/ 700-1000 . Free Machining Aluminum Alloys
® 304/316 100-150 Magnesium Alloys Stainless M ®
,H i ] ] Technical data provided Steels Austenitic Stainless| 30-45 Brass/Bronze 120-185 H
Stainless | M o 150-200 Plastics/Bakelite | 200-500 should be considered ad- 304/316 Magnesium/ 215-305 =
: Martensiti 80-175 visory only as variations Magnesium Alloys -
artensitic -
( may be necessary de- Plastics/Bakelite |  60-150 (
PH Stainless 80.125 pending on the particular
17-4 PH application. Tool Diameter (mm) o
: Workpiece Material :
h Tool Diameter P roup. Examples 3 5 6 | 8 | 10 | 12 | 16 | 20 | 25 h
W°"‘p'(§:’:u":ate"a' Examples 118 3116 | 1/4 | 5116 | 38 12 | 5/8 | 34 | 1 mm/Tooth
c Inches/Tooth Steel - Mlld1 (()12é3 Carbon) g
-f_,—D Steel - Mild (2.3 Carbon) Steel - Mild(4-5 Carbon) | 013020 | 025030 | .038-051 | .033-064 |.053-076| 051-.089 | 058-.102 .056-109 | .081-127 e
@© 1018 .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- [ .0032- 4140 @©
g Steel - Mild (.4-.5 Carbon) .0008 .0012 .0020 0025 | .0030 | .0035 004 | .0043 | .0050 Tool Steels (1.2 carbon) g
o) 4140 A2/D2/H13/P20 .008-.013 | .020-.025 | .030-.038 | .036-.046 [.046-.051|.051-.058 | .058-.076 | .061-.081 | .061-.081 k)
w Forgings
£ Tool Steels (1.2 carbon) | 5503 | 00g- | .0012- | .0014- | .0018- | .0020- | .0023- |.0024- | .0024- £
— A2/D2/H13/P20 Iron - Cast (Soft) —
o Forgings .0005 .0010 0015 0018 | .0020 | .0023 | .0030 | .0032 | .0032 Iron - Cast (Medium Hard) o
131 . .013-.020 | .025-.030 | .038-.051 | .038-.064 [.053-.076|.051-.089 |.058-.102 | .056-.109 | .081-.127 5]
= Iron (Hard Chilled) =
c Iron - Cast (Soft) Iron (Malleable) E
5 Iron - Cast (Medium Hard) | .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- |.0022-| .0032- S
® Iron (Hard Chilled) .0008 .0012 .0020 0025 | .0030 | .0035 | .0040 | .0043 | .0050 Stainless Steel @
= Iron (Malleable) Free Machining .013-.020 | .025-.030 | .038-.051 | .038-.064 |.053-.076|.051-.089 | .058-.102 | .056-.109 | .081-.127 =
Ferritic
FS:::,'\‘A*:ES:?F?' .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- |.0022- | .0032- Stainless | ——
ot 9 0008 | .0012 .0020 0025 | .0030 | .0035 | .0040 | .0043 | .0050 Steels Austenitic Stainless
erritic 304/316
Stainless Martensitic .008-.013 | .020-.025 | .030-.038 | .036-.046 [.046-.051|.051-.058 |.058-.076 | .061-.081 | .061-.081
Steels M Austenitic Stainless PH Stainless
17-4 PH
\ooHs1e 0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024-| .0024- lnd
PH Stainless I I I N o e 008-010 | .010-015 | .015-.020 | .020-.030 |.020-.030|.030-.041 |.041-.046 | .046-.051 | .051-.076
17-4 PH
Special Alloys| S Stellite
Titanium .0003- | .0004- | .0008- | .0o08- | .0008- | .0012- | .0016- | .0018-| .0020- Inconel 625/718 .008-.013 | .013-.038 | .013-.038 | .025-.051 [.025-.051|.025-.076 |.051-.076 | .064-.089 | .064-.089
BAL-4V .0004 .0006 .0008 0012 | 0012 | .0016 | .0018 | .0020 | .0030 Incoloy 800-802
Special Alloys Stellite Hardened Steels
T R .0003- | .0005- | .0005- | .0010- | .0010.- | .0010- | .0020- | .0025- | .0025- 35-45 Rc
.0005 0015 .0015 0020 | 0020 | .0030 | .0030 | .0035 [ .0035
Lzl B0 H;’t‘::‘:d H Ha'i:[‘gsd Séee's .008-013 | .013-.038 | .013-038 | .025-.051 |.025-.051 |.025-.076 | .051-.076 | .064-.089 | .064-.089
Hardened Steels Hardened Steels
35-45 Rc 55-65 Rc
Hardened | . Hardened Steels .0003- | .0005- | .0005- | .0010- | .0010- | .0010- | .0020- | .0025-| .0025-
Steels 45-55 Re .0005 .0015 .0015 0020 | .0020 | .0030 | .0030 | .0035 | .0035 Aluminum/Aluminum Alloys
Hardened Steels EIEES D .020-.038 | .038-.051 | .051-.064 | .064-.076 |.076-.089|.089-.127 | .127-.203 | .191-.241 | .216-.254
55-65 Rc Magnesium/Magnesium Alloys
Aluminum/Aluminum Alloys Plastics/Bakelite
Table of Brass/Bronze .0008- | .0015- | .0020- | .0025- | .0030- | .0035- | .0050- | .0075-| .0085- Table of
Contents Magneﬂ;“;é?;g’;i;ﬁ: Alloys | 0015 0020 0025 0030 0035 0050 0080 | .0095 | 0100 Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Contents
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General Purpose Technical Inch

ut® End Mills Technical Information

General Purpose Technical Metric

2 Flute Series 3 Flute Series 4 Flute Series Technical data provided should - - - 2
= P~ 164 ppo 1621168 169 163 165 117 ppees o1 be considered advisory only as 2 Flute Series 3 Flute Series 4 Flute Series ‘=
g n variations may be necessary Stub 164 | 166 | 162/168 | 169 163 | 165 | 117 | 167 | 161 ()
; Standard 121 150 16 | 145 | 111 | 140 | 151 depending on the particular Standard 121 | 150 116 | 145 | 111 | 140 | 151 =
= Long Length/Reach 123 183/186 122 181/184 application. Long Length/Reach 123 1831186 122 181184 L
= =
-g Workpiece E I SFM Workpiece E I SFM Workpiece Material Exambples SFM Workpiece Material Examples SMM Workpiece Material Examples SMM Workpiece Material Examples SMM -g
[T} Material Group xamples Material Group Xamples Group xamp Group Group P Group P Ll
) Steel - Mild Stainless Steel Hardened Steels 200-250 Steel - Mild Stainless Steel . Hardened Steels 60-75 )
2 (2-3 Carbon) | 350-500 Free Machining | 00400 35-45 Re (2-3 Carbon) | 105-150 Free Machining | 20120 35-45 Rc @
1018 — - Hardened Hardened Steels 150-200 1018 N . Hardened Hardened Steels
e— Stesl - Mild Austenitic Stainless | 450 505 Steels H 45-55 Rc Steal - Mild Austenitic Stainless| o -, Er H 45-55 Re 45-60 E—
5 4-.5 Carb 250-350 i 304/316 Hardened Steels (.4-.5 Carbon) 75-105 . 304/316 5
a (4-. 41:‘6 on) - Stainless | s R 50-100 RO Stainless | o Gk a
— Steels Ferritic 200-275 Steels Ferritic 60-85 55-65 Rc 15-30 —
E Tool Steels Aluminum/ 500-700 Tool Steels Aluminum/ ©
(1.2 carbon) 200-250 Martensiti 150-200 Aluminum Alloys - (1.2 carbon) 60-75 Martensitic 45-60 - 150-215 =
8 A2/D2/H13/P20 orens™® — o 200.600 A2/D2/H13/P20 I Aluminum Alloys <
PH Stainless rass/Bronze - - ainless
8 Forgings 125-250 e 125-200 Magnosiany Forgings 40-75 17-4 PH 40-60 Brass/Bronze 120-185 8
Iron - Cast (Soft) | 450-600 Titanium 175-375 Magnesium Alloys 700-1000 Iron - Cast (Soft) | 140-185 Titanium 55-115 Magnesium/ 215-305
Iron - Cast OALAY Plastics/Bakelite | 800-1200 Iron - Cast Eh v Magnesium Alloys
ron - Cas astics/Bakelite - - _ N
(Medium Hard) | 300-400 Cobalt-Based Alloys (Medium Hard) | 90120 CobalBased | 60 Plastics/Bakelite | 245-365
® : Stelite 100-200 Iron Stolite ) ©
ron H . ellite
! ; ) 75-90 .
~d (Hard Chilled) | 250-300 iﬁf.f;i' s Bright Tool use low SFM. (Hard Chilled) SA’}:’:;:' S [ NickolBased Bright Tool use low SMM. ~Nd
: Iron (Malleable) | 225-300 Nﬁ'@?}'ﬁf;’;‘ém‘?’s 100-200 Iron (Malleable) |  70-90 Alloys 30-60 :
H ® H Inconel 625/718 . .
( ALtima® Coated use high SFM. ALtima® Coated use high SMM. (J
Iron-Based Alloys | . o Iron-Based Alloys |, L
Incoloy 800-802 Incoloy 800-802 h
h Tool Diameter Tool Diameter (mm) h
Workpiece Workpiece
Matorial Group Examples 118 316 | 14 | sne | 38 [ 12 | s8 | 34 | 1 Material Group Examples 3 5 | e [ 8 | 10 12 16 20 25
c Inches/Tooth mm/Tooth g
'..c_-—D Steel - Mild (.2-.3 Carbon) Steel - MilcfI ((J1Zé3 Carbon) =
@ 1018 .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- [ .0022- | .0032- St < [T (5 Gt .013-.020 | .025-.030 |.038-.051 | .038-.051 | .053-.076 |.051-.089 | .058-.102 | .056-.109 | .081-.127 ©
g Steel - Mild (.4-.5 Carbon) 0008 | 0012 | .0020 | .0025 | .0030 | .0035 | .0040 | .0043 | .0050 eel - Mi 42.4 - arbon) g
ol 4140 O
‘E Tool Steels (1.2 carbon) Tool Steels (1.2 carbon) "'E
= AoID2IH13/P20 .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- A2/D2/H13/P20 .008-.013 | .020-.025 |.030-.038 | .036-.046 | .046-.051 | .051-.058 | .058-.076 | .061-.081 | .061-.081 —
— i 0005 | .0010 | .0015 | .0018 | .0020 | .0023 | .0030 | .0032 | .0032 Forgings T
8 Forgings S
c Iron - Cast (Soft) Iron - Cast (Soft) c
c Iron - Cast (Medium Hard) .0005- .0010- | .0015- | .0015- .0021- | .0020- | .0023- | .0022- | .0032- Iron - Cast (Medium Hard) 13-.02 5. - 051 - 051 07 1- 102 1 1-127 c
o Iron (Hard Chilled) 0008 | 0012 | 0020 | 0025 | .0030 | 0035 | .0040 | .0043 | 0050 Iron (Hard Chilled) AL | DRI | BRte sl || Bt | B | -0 e 02| sty |tk S
|q_') Iron (Malleable) Iron (Malleable) =
Stainiess Steel .0005- | .0010- | .0015- | .0015- | .0021- | .0020- | .0023- | .0022- | .0032- Stainless Steel
reeF a_c;‘ Ining 0008 0012 10020 0025 10030 0035 | 0040 | 0043 | .0050 Free Machining .013-.020 | .025-.030 |.038-.051 | .038-.051 | .053-.076 |.051-.089 | .058-.102 | .056-.109 | .081-.127
errtic Ferritic
Stainless M Stainless M
Steels Austenitic Stainless Steels Austenitic Stainless
304/316 304/316
2 .0003- | .0008- | .0012- | .0014- | .0018- | .0020- | .0023- | .0024- | .0024- 2
Martensitic com | swe | e | ees | Cese | ewm | s || awes | anen Martensitic .008-.013 | .020-.025 |.030-.038 | .036-.046 | .046-.051 |.051-.058 | .058-.076 | .061-.081 | .061-.081
PH Stainless PH Stainless
17-4 PH 17-4 PH
Titanium .0003- | .0004- | .0006-  .0008- [ .0008- | .0012- | .0016- | .0018- | .0020- Téf[“;‘\’}‘ .008-.010 | .010-.015 | .015-.020 | .020-.030 | .020-.030 [.030-.041 |.041-.046 | .046-.051 | .051-.076
Spocial BAL-4V 0004 | 0006 | .0008 | .0012 | .0012 | .0016 | .0018 | .0020 [ .0030 Special | ¢ S
a ellite
Alloys | S oo nséfg';zﬂ 8 .0003- | .0005- | .0005- | .0010- | .0010.- | .0010- | .0020- | .0025- | .0025- AL Inconel 625/718 .008-.013 | .013-.038 |.013-038 | .025-051 | .025-.051 | .025-.076 | .051-.076 | .064-.089 | .064-.089
0005 | 0015 | .0015 [ .0020 0020 | .0030 | .0030 | .0035 | .0035 Incoloy 800-802
Incoloy 800-802
Hardenad Steel Mt Hardened Steels 35-45 Rc
a 3§_§5 Rcees Steals | H | Hardened Steels 45-55Rc | .008-013 | .013-038 |.013-038 | .025-051 | .025-051 |.025-.076 | .051-.076 | .064-.089 | .064-.089
Hardened | , Hardened Steels .0003- | .0005- | .0005- | .0010- | .0010- | .0010- | .0020- | .0025- | .0025- Hardened Steels 55-65 Re
Steels 45-55 Rc 0005 | 0015 | .0015 | .0020 | .0020 [ .0030 | .0030 | .0035 [ .0035 Aluminum/Aluminum Alloys
Hardened Steels Brass/Bronze
55-65 Rc . ; .020-.038 | .038-.051 |.051-.064 | .064-.076 | .076-.089 |.089-.127 | .127-.216 | .191-.241 | .216-.254
_ a Magnesium/Magnesium Alloys
Aluminum/Aluminum Alloys Plastics/Bakelite
Brass/Bronze .0008- | .0015- | .0020- [ .0025- | .0030- | .0035- | .0050- | .0075- | .0085-
Table of Magnesium/Magnesium Alloys | .0015 .0020 .0025 .0030 .0035 .0050 .0080 .0095 .0100 Table of
anthots Plastics/Bakelite Technical data provided should be considered advisory only as variations may be necessary depending on the particular application. Csntgr?ts
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End Mill Terminology

Shank\ Length of Cut (Flute Length) — Always
Shank DiameteT End Mill Diameter select the sh_orte_st Flute Leng_th possible
o) D2 D1 for your application. By selecting the
(o)) )
le) L2 shortest Flute Length, you can increase
T:’ Length of Cut rigidity and allow for higher feed rates.
E OveriI: Length End Mill Diameter — Always select
|q_’ the largest diameter possible for your
— milling operation. Increasing your
E diameter by just 10%, can increase
ye) your rigidity by 25%.
W
Helix Angle Hglix Ang!e — Varies frqm 0 to 60 degrees.
~ Higher helix angles can increase the number
~}~—Dish of teeth in a cut, and help in redirecting cutting
forces. This is beneficial in harder to machine
= @ materials in particular. Changes in helix angle
= can also greatly affect the flute form of an end
Q mill, and affect chip evacuation.
=
Web Thickness — The cross section of the fluting
g 1 of the end mill. Larger webs allow for more rigidity,
= . while smaller webs allow for better chip evacuation.
g WeBllniekiass This feature is highly dependent on the material
Ke) being machined.
= U
8
c
<
é Rake Angle — The measurement of the
curvature of the cutting edge in the face of Primary Relief
the flute. A high rake angle will cut more Rake J\ /
aggressively, while a lower rake angle will )
increase the strength of the cutting edge. Secondary Relief
Primary Relief — The clearance directly
behind the cutting edge. High primary relief
angles will allow for more aggressive milling,
while lower relief angles will increase the
strength of the cutting edge. The primary
relief will also affect the wear on a cutting
edge. Lower primary relief angles can tend
to develop larger wear lands.
Table of

Contents
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