TuffCut” GP

General Purpose End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 111 140 17 114
Long Length 123 122 132*

*Chip thinning may not be possible with 122, 123 and 132 series if radial width of cut exceeds 20%.

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

InCh For diameters 1/4" and below, see Micro Charts starting on page 369.
Profile Milling (ae) End Mill Diameters
Coolant § § §
Ot [5"” ]3‘“ E&“ ES"’” ]3"‘ 516 | 38 | 12 | 58 | 34 1
o Possible 5 S S ot s
x Not Possible > 3D 1D
Worko | 5% | 10% | 20% | 30% | 50% ::<'zn ﬂ§:<zn :,’:
orkpiece -
"(I;t::al g HERdITeEs Multiply fz by this Factor based on ae.
P When finishing, use the standard fz per
23 [ 18 | 12 | 14 1 € Chart below. Only add chip thinning
when roughing or semi-finishing.
vc - SFM
Increase speeds by 30% for fz - in/tooth
Max. Air MMS ALtima® coated tools
up to 28
R . . o | 1050 | 700 | 385 | 375 | 350 0027 | 0032 | 0045 | .0054 | .0063 | .0090
28;"038 o . o | 630 | 420 | 320 | 250 | 210 || .0027 | .0032 | .0045 | 0054 | .0063 | .0090
28;‘244 o o o | 525 | 350 | 300 | 275 | 250 || .0027 | .0032 | .0045 | .0054 | .0063 | .0090
Hardened Steels 45-55Rc | e o o | 250 | 240 | 230 | 210 | 200 0018 | .0021 | 0030 | .0036 | .0042 | .0060
H
Hardened Steels 55-65Rc | e o o | 200 | 180 | 160 | 150 | 100 0013 | .0014 | 0021 | .0024 | .0029 | .0041
Stainless Steel - Easy to
Z";(f;“ga B A0, AR M ;gé"c . X o | 650 | 600 | 550 | 500 | 450 0027 | 0032 | 0045 | .0054 | 0063 | .0090
Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult o
301, 302, 303 High Tensile, | M zch . X o | 525 | 400 | 350 | 300 | 250 0027 | 0032 | 0045 | .0054 | .0063 | .0090
304, 304L, 305, 420,
15-5PH, 17-4PH, 17-7PH
Stainless Steel - Difficult to
Machine
025, 300D 3 30916 M | e e | x | o | 525 | 40 | 350 | 300 | 250 || .0027 | .0032 | .0045 | .0054 | .0063 | .0090
317L, 321, PH13-8Mo,
Nitronics

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
360 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut’ GP

General Purpose End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series | 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 111 140 17 114
Long Length 123* 122 132*

*Chip thinning may not be possible with 122, 123 and 132 series if radial width of cut exceeds 20%.

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

Inch Continued

For diameters 1/4" and below, see Micro Charts starting on page 369.

Workpiece
Material
Group

General Purpose Profile Milling

Profile Milling (ae) End Mill Diameter
Coolant 5 . . 5 L
« Preferred O |8 (8 (| (| sie | w | w2 | se | 3 1
o Possible = = i i -
x Not Possible
ae>.3Duse<1D ap
: 5% | 10% | 20% | 30% | 50% ae <.2D use < 2D ap
(5) Hardness Multiply fz by this Factor based on ae.
When finishing, use the standard fz per
‘ 5 23 | 18 | 12 | 14 1 < chart below. Only add chip thinning
when roughing or i-finishing
vc - SFM
Increase speeds by 30% for fz - in/tooth
Max. Air MMS ALtima® coated tools
:29 é"c . X x | 265 | 200 | 175 | 150 | 100 0014 | .0016 | .0023 | .0027 | .0032 | .0045
:2"’ F‘;’C . X x | 230 | 200 | 175 | 150 | 125 0014 | .0016 | .0023 | .0027 | .0032 | .0045
2:8 E’B . o o | 425 | 400 | 375 | 350 | 300 0027 | .0032 | .0045 | .0054 | .0063 | .0090
2:(‘)’6;8 . o o | 320 | 300 | 250 | 225 | 200 0027 | .0032 | .0045 | .0054 | .0063 | .0090
. 1000 | 960 | 920 | 880 | 840 0027 | .0032 | .0045 | .0054 | .0063 | .0090

For product information, call your local distributor.

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

General Purpose End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 111 140 17 114
Long Length 123* 122* 132*

*Chip thinning may not be possible with 122, 123 and 132 series if radial width of cut exceeds 20%.

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

Metrlc For diameters 6mm and below, see Micro Charts starting on page 369.
Profile Milling (ae) End Mill Diameter (mm)
Coolant . . ., . .
o Preferred m [5 m [5 m 8 10 12 16 20 25
o Possible ot b ot b ot
x Not Possible
5% | 10% | 20% | 30% | 50% > AR IDED
Workpiece 1 ae <.2D use < 2D ap
Material S | Hardness Multiply fz by this Factor based on ae.
Group o ¢ When finishing, use the standard fz per
23 18 1.2 14 1 chart below. Only add chip thinning
when roughing or semi-finishing.
vc - m/min
Increase speeds by 30% for fz - mm/tooth
Max. Air MMS ALtima® coated tools
”p;"czs . . . 320 | 215 | 120 | 115 | 110 0690 | .0810 | .1140 | .1370 | .1600 | .2290
28;‘238 o o o | 200 | 130 | 100 | 75 | 65 0690 | .0810 | .1140 | .1370 | .1600 | .2290
28;{‘;44 o o o | 160 | 110 | 90 | 8 | 75 0690 | 0810 | 1140 | 1370 | .1600 | .2290
Hardened Steels " 45.55 Re . o o 75 73 70 65 60 0460 | .0530 | .0760 | .0910 | .1070 | .1520
Hardened Steels 55-65 Rc . o o 60 55 50 45 30 0330 | .0360 | .0530 | .0610 | .0740 | .1040
Stainless Steel - Easy to
Machine m
430F, 301, 303, 410,416 | M 2§Rc . X o 200 | 185 | 170 | 150 | 140 0690 | .0810 | .1140 | .1370 | .1600 | .2290
Annealed, 420F, 430,
430F
Stainless Steel -
Moderately Difficult
?.2;'5&02532335"'3_“305 M ;gé"c . X o 160 | 125 | 110 | 90 | 75 0690 | .0810 | .1140 | 1370 | .1600 | .2290
420, 15-5PH, 17-4PH,
17-7PH
Stainless Steel - Difficult
to Machine
gggséfgés,afgf, 331121’,' M A . M o | 160 | 125 | 110 | 90 | 75 0690 | 0810 | .1140 | 1370 | .1600 | .2290
317, 317L, 321,
PH13-8Mo, Nitronics

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
362 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut’ GP

General Purpose End Mill Recommended Cutting Data - Profile Milling

(@)}
Length 2 Flute Series 3 Flute Series 4 Flute Series [
Stub 164 166 169 163 165 E
Standard 121 150 116 | 145 111 140 117 114 )
Long Length 123 122+ 132+ =
[¢] [¢] 9 %
*Chip thinning may not be possible with 122, 123 and 132 series if radial width of cut exceeds 20%. o ®
OJ whd
For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter. 8 8
- . (=i
or diameters 6mm and below, see Micro Charts starting on page . =
Metric Continued For diameters 6 d bel Micro Charts starting on page 369 g' E
o -
Profile Milling (ae) End Mill Diameter (mm) ©
Coolant qh)
o Preferred ) - > - Y 8 10 12 16 20 25
e |08 |06 |08 |5 |18 o
ot Possible 5% | 10% | 20% | 30% | 50% OIS IV O
Workpiece | ae <.2D use < 2D ap
Material S | Hardness Multiply fz by this Factor based on ae.
Group o When finishing, use the standard fz per
23 1.8 12 11 1 (_ chart below. Only add chip thinning c
when roughing or semi-finishing. o
vc - m/min ‘.(%
Increase speeds by 30% for fz - mm/tooth
Max. Air MMS ALtima® coated tools E
S
up to
e . X X 80 60 50 45 30 0360 | .0410 | .0580 | .0690 | .0810 | .1140 HE
©
4u2th§: o X X 70 60 55 | 45 | 35 0360 | .0410 | .0580 | .0690 | .0810 | .1140 O
C
N
3
-
223 ‘:B . o o 130 | 125 | 115 | 110 | 90 0690 | .0810 | .1140 | .1370 | .1600 | .2290
2:(‘)";:8 o o o 100 | 90 75 | 65 | 60 0690 | .0810 | .1140 | .1370 | .1600 | .2290
. 300 | 290 | 280 | 260 | 255 0690 | .0810 | .1140 | .1370 | .1600 | .2290

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. 363



TuffCut” GP

General Purpose End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series | 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 1M | 140 17 | 114

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

|nch For diameters 1/4" and below, see Micro Charts starting on page 369.
Coolant Slotting End Mill Diameter
o Preferred
o Possible wIE wIE M‘E 5116 a8 | 12 | s | 34 1
x Not Possible
Workpiece I
Material S Hardness
Group [0} 25% 50% 100%
vc - SFM
Increase speeds by 30% for fz - in/tooth
Max. Air MMS ALtima® coated tools
“p;"cze . o . 385 370 350 0016 | .0019 | .0025 | .0031 | .0038 | .0050
28;‘;38 o o . 245 230 210 0016 | .0019 | .0025 | .0031 | .0038 | .0050
28;0044 o . . 210 195 175 0016 | .0019 | 0025 | .0031 | .0038 | .0050
Hardened Steels 35-45 Rc . o o 245 230 210 0016 | .0019 | .0025 | .0031 | .0038 | .0050
Hardened Steels H | 45-55Rc . o o 175 160 140 .0008 | .0010 | .0013 | .0016 | .0020 | .0025
Hardened Steels 55-65 Rc . o o 150 125 100 0004 | .0005 | .0008 | .0008 | .0010 | .0012
Stainless Steel - Easy to Machine e
430F, 301, 303, 410, 416 M 2§RC . X o 385 370 350 0016 | .0019 | .0025 | .0031 | .0038 | .0050
Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult ol
301, 302, 303 High Tensile, 304, M 2§RC . X o 245 210 175 0016 | .0019 | .0025 | .0031 | .0038 | .0050
304L, 305, 420, 15-5PH, 17-4PH,
17-7PH
Stainless Steel - Difficult to
Machine T
3028, 304B, 309, 310, 316, 3168, | M T . x o 210 195 175 0016 | .0019 | .0025 | .0031 | .0038 | .0050
316L, 316Ti, 317, 317L, 321,
PH13-8Mo, Nitronics

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
364 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut’ GP

General Purpose End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series | 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 1M1 | 140 | 117 | 114

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

Inch Continued

For diameters 1/4" and below, see Micro Charts starting on page 369.

Workpiece
Material
Group

Coolant Slotting End Mill Diameter
o Preferred
o Possible s e &
s, || | e | e || |
|
S Hardness
fo) 25% 50% 100%
vc - SFM
Increase speeds by 30% for fz - in/tooth
Max. Air MMS ALtima® coated tools
:29";6 . X X 125 105 90 .0008 | .0010 | .0013 | .0016 | .0017 | .0026
Upi o X X 100 90 80 0008 | .0010 | .0013 | .0016 | .0017 | .0026
42 Rc
up to
240 HB . o o 450 400 350 .0016 .0019 .0025 | .0031 .0038 .0050
over
240 HB . [} [} 300 250 225 .0016 .0019 .0025 .0031 .0038 .0050
. 750 600 450 .0016 .0019 .0025 | .0031 .0038 .0050
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Technical Information

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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TuffCut” GP

General Purpose End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series | 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 1M1 | 140 17 | 114

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

Metrlc For diameters 6mm and below, see Micro Charts starting on page 369.
Coolant Slotting End Mill Diameter (mm)
o Preferred
o Possible 5 A a5
x Not Possible ﬂm IE ﬂm 8 10 i 16 20 23
Workpiece |
Material S Hardness
Group ) 25% 50% 100%
ve - m/min
Increase speeds by 30% for fz - mm/tooth
Max. Air MMS ALtima® coated tools
”p;"c 25 o o . 120 110 107 0400 | .0500 | .0600 | .0800 | .1000 | .1250
28;"038 o o o 75 70 65 0400 | .0500 | .0600 | .0800 | .1000 | .1250
28;‘; & . . . 65 60 55 0400 | 0500 | .0600 | .0800 | .1000 | .1250
Hardened Steels 35-45 Re . o o 55 50 45 .0400 | .0500 | .0600 | .0800 | .1000 1250
Hardened Steels H 45-55 Rc . o o 55 50 45 0200 | .0250 | .0300 | .0400 | .0500 .0620
Hardened Steels 55-65 Rc . o o 50 45 40 0100 | .0120 | .0150 | .0200 | .0250 .0300
Stainless Steel - Easy to
Machine up to
430F, 301, 303, 410, 416 M AR o X o 120 15 110 0400 | .0500 | .0600 | .0800 | .1000 1250
Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult ol
301, 302, 303 High Tensile, M 28pRc . X o 75 65 55 0400 | .0500 | .0600 | .0800 | .1000 1250
304, 304L, 305, 420,
15-5PH, 17-4PH, 17-7PH
Stainless Steel - Difficult to
Machine
302B, 304B, 309, 310, 316, over
3168, 316L. 31671, 317, M PR . X o 65 60 55 .0400 | .0500 | .0600 | .0800 | .1000 1250
317L, 321, PH13-8Mo,
Nitronics

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
366 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut’ GP

General Purpose End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series | 3 Flute Series 4 Flute Series
Stub 164 166 169 163 165
Standard 121 150 116 | 145 1M1 | 140 | 117 | 114

For ball nose end mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

Metric Continued

For diameters 6mm and below, see Micro Charts starting on page 369.

Workpiece
Material
Group

Coolant Slotting End Mill Diameter (mm)
® Preferred
L, ||
x Not Possible 8 W (2 £S 20 2
|
S Hardness
o ‘ & 25% 50% 100%
vc - m/min
Increase speeds by 30% for fz - mm/tooth
Max. Air MMS ALtima® coated tools
up to
42 Re . X X 40 35 30 .0100 | .0120 .0150 .0200 .0250 .0300
(i 2 2 1 12 1 2 2
42 Re . X X 30 5 5 .0100 | .0120 .0150 .0200 .0250 .0300
up to
240 HB 0 o o 135 125 110 .0400 .0500 .0600 .0800 .1000 .1250
over
240 HB o o o 90 75 70 .0400 | .0500 .0600 .0800 .1000 1250
. 230 180 140 .0400 .0500 .0600 .0800 .1000 .1250

For product information, call your local distributor.
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Technical Information

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

Micro End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series 3 Flute Series 4 Flute Series
Standard 121 150 116 | 145 1M1 140 117 114
Long Length 123 122 132

Inch - Standard / Long Length

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 1/4", see Charts Starting on page 360.

Coolant Profile Milling End Mill Diameter (Inch)
1 i
O[Ty 0150 | 0310 | 0470 | 0620 | 0780 | 0930 | 250 | 4870 | 2500
o Possible
x Not Possible 13% Dia. ae 25% Dia. ae
Workpiece | mw i .
Material S | Hardness ‘ 5 ! <2 Dia. ap <2 Dia. ap
Group
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. Air MMS | coated tools.
“pé"czs o o o 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
28;‘138 o o . 300 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
28;"044 o o . 200 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
Hardened Steels H | 4555Rc | e o o 100 0.00010 | 0.00030 | 0.00050 | 0.00140 | 0.00180 | 0.00210 | 0.00300 | 0.00360 | 0.00420
Stainless Steel - Easy to Machine s
430F, 301, 303, 410, 416 Annealed, | M p o M o 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
28 Re
420F, 430, 430F
Stainless Steel - Moderately Difficult
301, 302, 303 High Tensile, 304, up to
S04t 305 40 smepmr k| M | b o x o 200 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
17-7PH
Stainless Steel - Difficult to Machine
302B, 304B, 309, 310, 316, 316B, over
e e T Ml o M o 150 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
PH13-8Mo, Nitronics
100200 1 o o 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
20&-;50 o o o 250 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
:2"";:: . X X 70 0.00004 | 0.00008 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00080
:;l‘?"c o X X 150 0.00004 | 0.00008 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00080
o 750 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100

o
o
<
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o
g

=
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Micro Profile Milling

Technical Information

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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TuffCut” GP

Micro End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series 3 Flute Series 4 Flute Series
Standard 121 150 116 | 145 111 140 117 114
Long Length 123 122 132

Metric - Standard / Long Length

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Coolant End Mill Diameter (mm)
® Preferred Profile
o Possible Milling 4 8 1.2 1.6 2.0 25 3.0 5.0 6.0
x Not Possible
Workplece | E5 13% Dia. ae 25% Dia. ae
N(IEart:l:i:I g Hardness ‘ 8 Lkuc,‘ <2 Dia. ap <2 Dia. ap
vc - m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. Air | MMS | coated tools.
UP;;ZZB ) . ) 122 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
28&2:38 . . . 92 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
28;{%44 . . ° 60 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
Hardened Steels H | 45-55Rc ° o o 30 0.00250 | 0.00760 | 0.01270 | 0.03500 | 0.04500 | 0.05300 | 0.07600 | 0.09100 | 0.10600
Stainless Steel - Easy to
Machine up to
430F, 301, 303, 410, M 28 Re ° X o 122 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
416 Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult o
301, 302, 303 High Tensile, 304, M ZZ?RC . X o 61 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
304L, 305, 420, 15-5PH, 17-
4PH, 17-7PH
Stainless Steel - Difficult to
Machine SET
302B, 304B, 309, 310, 316, M 28 Re . X o 45 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
316B, 316L, 316Ti, 317, 317L,
321, PH13-8Mo, Nitronics
160-200
HB . o o 120 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
200-250
HB ° o o 76 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
:2plt;c . X X 22 0.00100 | 0.00200 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02000
:;gz: . X X 45 0.00100 | 0.00200 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02000
0 228 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540

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

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




TuffCut” GP

Micro End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series | 3 Flute Series | 4 Flute Series
Stub 164 | 166 169 163 | 165
2
Inch - Stub Length =
Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter. = (O]
For diameters > 1/4", see Charts Starting on page 360. qi__) @5
Coolant End Mill Diameter (Inch) 9 o
o Preferred Profile (Al 4=
o Possible Milling 0150 | .0310 | .0470 | .0620 | .0780 | .0930 | .1250 | .1870 | .2500 =
x Not Possible : : ! : : : : i i e |
(@]
L, 13% Dia. ae 25% Dia. ae =
Workpiece | Aoc E
Material S Hardness - <1 Dia. ap <1 Dia. ap
Group o
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. Air | MMS | coated tools.
C
to 28 9
UPROC . . . 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100 'ic—U'
fa
L
[
28 to 38 Q
e . . . 300 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100 O
C
N
O
@
28:?0(:44 . . . 200 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
Hardened Steels H 45-55 Rc . o o 100 0.00010 | 0.00030 | 0.00050 | 0.00140 | 0.00180 | 0.00210 | 0.00300 | 0.00360 | 0.00420
Stainless Steel - Easy to
achic M LRIO . X o 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
430F, 301, 303, 410, 28 Rc . . : : : : : : :
416 Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult b to
301, 302, 303 High Tensile, M zch . x o 200 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
304, 304L, 305, 420, 15-5PH,
17-4PH, 17-7PH
Stainless Steel - Difficult to
Machine o
302B, 304B, 309, 310, 316, M 28 Re . X o 150 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
316B, 316L, 316Ti, 317, 317L,
321, PH13-8Mo, Nitronics
160-200 HB . o o 400 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
200-250 HB . o o 250 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100
rzp'gl . X X 70 0.00004 | 0.00008 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00080
:2‘);% . X X 150 0.00004 | 0.00008 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00080
. 750 0.00007 | 0.00015 | 0.00023 | 0.00027 | 0.00034 | 0.00040 | 0.00054 | 0.00081 | 0.00100

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. 371
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TuffCut” GP

Micro End Mill Recommended Cutting Data - Profile Milling

Length 2 Flute Series

3 Flute Series

4 Flute Series

Stub 164 | 166

169

163 | 165

Metric - Stub Length

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Cootant Profile End Mill Diameter (mm)
oolan i
S Milling 4 | 8 | 12 16 | 20 | 25 | 30 | 50 | e0
o Possible
x Not Possible 13% Dia. ae 25% Dia. ae
Workpiece ‘w(
Material Hardness “Roe " q
Group ‘ & <1 Dia. ap <1 Dia. ap
vc - m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. | Air | MMS | coated tools.
UD;Z:ZS ° . . 122 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
28 ;%38 ° ° . 92 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
28 ;%44 . ° . 60 0.00170 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
Hardened Steels 45-55 Re . o o 30 0.00250 | 0.00760 | 0.01270 | 0.03500 | 0.04500 | 0.05300 | 0.07600 | 0.09100 | 0.10600
Stainless Steel - Easy to Machine .
430F, 301, 303, 410, 416 Annealed, 28pRc . X o 122 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
420F, 430, 430F
Stainless Steel - Moderately Difficult
301, 302, 303 High Tensile, 304, up to
304L, 305, 420, 15-5PH, 17-4PH, 28 Re . X o 61 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
17-7PH
Stainless Steel - Difficult to Machine
302B, 304B, 309, 310, 316, 316B, over
316L. 316Ti, 317, 317L, 321, 28 Re . X o 45 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
PH13-8Mo, Nitronics
16&';00 e o o 120 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
20&‘;50 e o o 76 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540
:29 :{l . X X 22 0.00100 | 0.00200 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02000
‘;sz ;oc ° X X 45 0.00100 | 0.00200 | 0.00380 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02000
. 228 0.00170 | 0.00360 | 0.00580 | 0.00680 | 0.00860 | 0.01010 | 0.01370 | 0.02050 | 0.02540

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

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



TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series 3 Flute Series o
Standard 121 150 16 | 145 £
o
Long Length 123 6
n
Inch - Standard / Long Length 2-3 Flute = o
Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter. £ g
. ) = K=
For diameters > 1/4", see Charts Starting on page 360. s =]
(&)
Cooant End Mill Diameter (Inch) O &=
o Preferred . = =]
s Slotting
o Possible 0150 | .0310 | .0470 | .0620 | .0780 | .0930 | .1250 | .1870 | .2500 o -
x Not Possible D.
Workpiece I X i e
Material S | Hardness 14%-Dia. ap 35%-Dia. ap (&)
Group [} 5
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. Air MMS coated tools. c
i)
-
”p"?"c% . . . 400 .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010 g
|
L
[
()
2810 38 O
Re o o o 300 .0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009 c
e
O
ko)
28;"044 o o . 200 .0001 | .0001 | .0002 | .0002 | .0002 | .0003 | .0004 | .0006 | .0008
Hardened Steels H | 35-45Rc . o o 100 .0001 | .0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004
Stainless Steel - Easy to Machine oS
430F, 301, 303, 410, 416 Annealed, | M zch o X o 400 .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
420F, 430, 430F
Stainless Steel - Moderately
Difficult o
301, 302, 303 High Tensile, M 2§Rc . X o 200 0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
304, 304L, 305, 420, 15-5PH,
17-4PH, 17-7PH
Stainless Steel - Difficult to
Machine o
3028, 304B, 309, 310, 316, M P o X o 150 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
3168, 316L, 316Ti, 317, 317L,
321, PH13-8Mo, Nitronics
16&‘;00 o o o 400 0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
20‘:";50 o o o 250 .0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
:2";2 o X X 70 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
;‘zthfc . X X 150 .0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
o 750 .0002 | .0003 | .0005 | .0006 | .0007 | .0008 | .0011 | .0017 | .0022

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. 373



TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series 3 Flute Series
Standard 121 150 | 116 | 145
Long Length 123

Metric - Standard / Long Length 2-3 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Coolant End Mill Diameter (mm)
o Preferred q
. Slotting
Sihossibicy 4 8 12 16 | 20 | 25 | 30 50 | 6.0
x Not Possible
Workpiece | n o
Mat:rial 5 Hardness ‘ & E eplatan L
Group (o]
vc-m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. | Air MMS coated tools.

w0 28 o o . 122 0018 | .0033 | .0051 | .0058 | .0074 & .0089 | .0119 | .0180 | .0241
28 é°c38 o o . 100 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218
28 thocM o o . 60 0013 | .0028 | .0043 | .0048 | .0061 | .0074 | .0098 | .0147 | .0198

Hardened Steels H  3545Rc | e o o 30 0008 | .0015 | .0023 | .0028 | .0033 & .0041 & .0056 | .0081 | .0109

Stainless Steel - Easy to Machine D

430F, 301, 303, 410, 416 Annealed, = M i . X o 122 0018 | .0033 | .0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241

420F, 430, 430F

Stainless Steel - Moderately

Difficult "o

301, 302, 303 High Tensile, M . . X o 60 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218

304, 304L, 305, 420, 15-5PH,

17-4PH, 17-TPH

Stainless Steel - Difficult to

Machine TR

302B, 304B, 309, 310, 316,316, | M e o X o 45 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137

316L, 316Ti, 317, 317L, 321,

PH13-8Mo, Nitronics
16°H'§°° o o 120 0018 | .0033 | .0051 | .0058 | .0074 & .0089 | .0119 | .0180 | .0241
200250 o | o 76 0015 | 0030 | .0048 | 0053 | .0069 | .0081 | 0109 | .0165 | .0218

. e o X x 22 0010 | .0020 | .0030 | .0033 | .0043 & .0051 & .0069 | .0102 | .0137
:2";)0 . X X 45 0010 | .0020 | .0030 & .0033 | .0043 | .0051 & .0069 & .0102 | .0137
- o 228 0038 | .0078 | 0114 | .0139 | 0175 & .0208 @ .0279 | .0419 | .0558

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
374 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

Length

2 Flute Series

3 Flute Series

Stub

164 | 166

169

Inch - Stub Length 2-3 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 1/4", see Charts Starting on page 360.

Coolant End Mill Diameter (Inch)
o Preferred A
Possible Seand
° ) 0150 | 0310 | 0470 | .0620 | .0780 | .0930 | .1250 | .1870 | .2500
x Not Possible
R Hardness ‘ & ‘°"| ! 14%-Dia. ap 35%-Dia. ap
Group
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. | Air | MMS | coated tools.
“p;"cza o | o | @ 400 0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0005 | .0008 | .0010
28;‘138 o | ol o 300 0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
28;"044 o o . 200 0001 | .0001 | .0002 | .0002 | .0002 | .0003 | .0004 | .0006 | .0008
Hardened Steels 3545Rc | e | o | o 100 0001 | .0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004
Stainless Steel - Easy to Machine o
430F, 301, 303, 410, 416 An- e e | x| o 400 0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
nealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult @
301, 302, 303 High Tensile, 304, o e | x| o 200 0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
304L, 305, 420, 15-5PH, 17-4PH,
17-7PH
Stainless Steel - Difficult to
Machine —
302B, 304B, 309, 310, 316, 316B, e e | x| o 150 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
316L, 316Ti, 317, 317L, 321,
PH13-8Mo, Nitronics
16&‘52,00 e | o | o 400 0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0005 & .0008 | .0010
20&'550 o o o 250 0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
fgé"c . X X 70 0001 | .0001 | .0001 | .0001 | .0002 & .0002 | .0003 | .0004 | .0005
:2"';‘1 o | x | x 150 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 & .0004  .0005
o 750 0002 | .0003 | .0005 & .0006 | .0007 | .0008 | .0011 | .0017 | .0022

For product information, call your local distributor.

Micro Slotting
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Technical Information

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

Micro End Mill Recommended Cutting Data - Slotting

Length 2 Flute Series | 3 Flute Series
Stub 164 | 166 169

Metric - Stub Length 2-3 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Coolant End Mill Diameter (mm)
o Preferred 9
Possibl Slotting
OHEND A .8 1.2 1.6 2.0 25 3.0 5.0 6.0
x Not Possible
Wn:;'t‘;’r';‘l’e é Hardness ‘ b Mm 14%-Dia. ap 35%-Dia. ap
Group o
vc - m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. Air MMS coated tools.
”P;’czs o o . 122 0017 | 0038 | .0056 | .0066 | .0081 | .0099 | .0132 | .0198 | .0254
28;‘238 o o . 100 0015 | 0036 | .0053 | .0060 | .0076 | .0089 | .0121 | .0180 | .0241
28;&44 o o . 60 0013 | .0028 | .0043 | .0048 | .0061 | .0074 | .0098 | .0147 | .0198
Hardened Steels H 3‘;‘25 o o o 30 0008 | .0015 | .0023 | .0028 | .0033 | .0041 | .0056 | .0081 | .0109
Stainless Steel - Easy to Machine N
430F, 301, 303, 410, Moo . X o 122 0018 | 0033 | .0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
416 Annealed, 420F, 430, 430F
Stainless Steel - Moderately Difficult
R R e 60 0015 | 0030 | 0048 | 0053 | 0069 | 0081 | 0109 | .0165 | .0218
17-4PH, 17-7PH
Stainless Steel - Difficult to Machine
S S S e M e . X o 45 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
8Mo, Nitronics
16&'500 o o 120 0017 | 0038 | .0055 | .0066 | .0081 | .0099 | .0132 | .0198 | .0254
. 200250 1 . o o 76 0015 | .0035 | .0053 | .0060 | .0076 | .0088 | .0121 | .0180 | .0241
i X X 22 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
:;;‘l X X 45 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
o 230 0038 | 0078 | 0114 | .0139 | .0175 | .0208 | .0279 | .0419 | .0558

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
376 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

Length 4 Flute Series
Standard 11 140 17 114
Long Length 122 132

Inch - Standard / Long Length 4 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 1/4", see Charts Starting on page 360.

Coolant End Mill Diameter (Inch)
o Preferred Slotti
Possible ottng
o ) 0150 | 0310 | .0470 | .0620 | .0780 | .0930 | .1250 | .1870 | .2500
x Not Possible
Workpiece | i i
Material S | Hardness ‘ b @ Iy E Eaiallalap
Group o
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. Air | MMS | coated tools.
“pé"czs o o . 400 .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
28"?‘;38 o o | o 300 .0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
28;144 o o . 200 .0001 | .0001 | .0002 | .0002 | .0002 | .0003 | .0004 | .0006 | .0008
Hardened Steels H 3%‘35 . o | o 100 .0001 | .0001 | .0001 | .0001 | .0001 | .0002 & .0002 | .0003 | .0004
Stainless Steel - Easy to Machine up to 28
430F, 301, 303, 410, 416 Annealed, M | P2 . x | o 400 .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
420F, 430, 430F
Stainless Steel - Moderately Difficult
301, 302, 303 High Tensile, 304, up to 28
R e T o . x | o 200 .0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
17-7PH
Stainless Steel - Difficult to Machine
302B, 304B, 309, 310, 316, 3168, over
SR || ] . x | o 150 .0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
8Mo, Nitronics
1621‘;00 o o | o 400 .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
200250 1. o | o 250 .0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
:2";‘:: o x | ox 70 .0001 | .0001 | .0001 | .0001 | .0002 & .0002 & .0003 | .0004 | .0005
:2"};‘1 o x | ox 150 .0001 | .0001 | .0001 | .0001 | .0002 & .0002 & .0003 | .0004 | .0005
o 750 .0002 | .0003 | .0005  .0006 & .0007 & .0008 & .0011 | .0017 | .0022

For product information, call your local distributor.

Micro Slotting
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Technical Information

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

Micro End Mill Recommended Cutting Data - Slotting

Length 4 Flute Series
Standard 11 140 17 114
Long Length 122 132

Metric - Standard / Long Length 4 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Coolant End Mill Diameter (mm)
o Preferred Slotting
o Possible 4 8 12 1.6 2.0 25 3.0 5.0 6.0
x Not Possible
wh::t(:riiiﬁe é Hardness ‘ b Mm 14%-Dia. ap 35%-Dia. ap
Group o
vc - m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. | Air | MMS | coated tools.
“p;‘lzg ol ol o 122 0018 | 0033 | 0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
28;{"638 o ol o 100 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218
28;"044 o | o | o 60 0013 | .0028 | .0043 | .0048 | .0061 | .0074 & .0098 | .0147 | .0198
Hardened Steels H 3545Rc e o | o 30 .0008 | .0015 | .0023 | .0028 | .0033 | .0041 | .0056 | .0081 | .0109
Stainless Steel - Easy to Machine o
430F, 301,303, 410, 416 Amnealed, | M | SP L e | x| o 122 0018 | 0033 | 0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
420F, 430, 430F
Stainless Steel - Moderately Difficult
e e O O 60 0015 | 0030 | 0048 | .0053 | .0069 | 0081 | .0109 | .0165 | .0218
17-7PH
Stainless Steel - Difficult to Machine
gggf’g’fgg' 2‘1)3 g}gi_s;gfms, Mo e | x| o 45 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
PH13-8Mo, Nitronics
160200 o | o 120 0018 | 0033 | .0051 | .0058 | .0074 | 0089 | 0119 | .0180 | .0241
. 20&'550 e | o | o 76 0015 | .0030 | .0048 | .0053 | .0069 | .0081 & .0109 | .0165 | .0218
:;;"c x | ox 22 0010 | .0020 | .0030 | .0033 | .0043 | .0051 & .0069 | .0102 | .0137
:zpé"c x| ox 45 0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
o 228 0038 | 0078 | 0114 | 0139 | .0175 | .0208 | .0279 | .0419 | .0558

Technical data provided should be considered advisory only as variations may be necessary depending on the particular application.
378 M.A. Ford® Phone: 800-553-8024 or 563-391-6220 « email: sales@maford.com ¢« www.maford.com



TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

4 Flute Series

163 | 165

Length
Stub

Inch - Stub Length 4 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 1/4", see Charts Starting on page 360.

Coolant End Mill Diameter (Inch)
o Preferred Slotti
Possible oitng
o ) 0150 | .0310 | .0470 | .0620 | .0780 | .0930 | .1250 | .1870 | .2500
x Not Possible
Workpiece I ‘ & ‘°"| ! 14%-Dia. ap 35%-Dia. ap
Material S Hardness
Group o
vc - SFM
Increase
speed by 30% fz - in/tooth
for ALtima®
Max. Air | MMS coated tools.
“p;"czg . . . 400 0001 | .0001 | .0002 | .0002 | .0003 | .0004 & .0005 | .0007 | .0010
28;"638 o o o 300 0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
28;‘;44 o o . 200 0001 | .0001 | .0002 | .0002 | .0002 | .0003 | .0004 | .0006 | .0008
Hardened Steels H 3545Rc | e o o 100 0001 | .0001 | .0001 | .0001 | .0001 | .0002 & .0002 | .0003 | .0004
Stainless Steel - Easy to Machine o
430F, 301, 303, 410, M 2ch . x o 400 0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005 | .0007 | .0010
416 Annealed, 420F, 430, 430F
Stainless Steel - Moderately
Difficult @
301, 302, 303 High Tensile, 304, = M 2§RC o X o 200 0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
304L, 305, 420, 15-5PH, 17-4PH,
17-7PH
Stainless Steel - Difficult to
Machine —
302B, 304B, 309, 310, 316, M e . x o 150 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
316B, 316L, 316Ti, 317, 317L,
321, PH13-8Mo, Nitronics
16&‘500 o o o 400 0001 | .0001 | .0002 | .0002 | .0003 | .0004 & .0005 | .0007 | .0010
2°°H'é5° o o o 250 0001 | .0001 | .0002 | .0002 | .0003 | .0003 | .0004 | .0007 | .0009
:2";"0 o X X 70 0001 | .0001 | .0001 | .0001 | .0002 | .0002 | .0003 | .0004 | .0005
:2""% o x x 150 0001 | .0001 | .0001 | .0001 | .0002 | .0002 & .0003 | .0004 | .0005
. 750 0002 | .0003 | .0005 | .0006 A .0007 & .0008 @ .0011 | .0017 | .0022

Micro Slotting
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Technical Information

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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TuffCut” GP

Micro End Mill Recommended Cutting Data - Slotting

Length 4 Flute Series
Stub 163 | 165

Metric - Stub Length 4 Flute

Ball Nose End Mills - If axial depth (ap) is less than the ball diameter, the speed is figured using the effective cutting diameter.

For diameters > 6mm, see Charts Starting on page 360.

Coolant End Mill Diameter (mm)
o Preferred n
Possible Sloting
°o . 4 8 1.2 1.6 2.0 25 3.0 50 | 6.0
x Not Possible
Workpiece | . n
Material S | Hardness ablatan S lE Ep
Group o
vc - m/min
Increase
speed by 30% fz - mm/tooth
for ALtima®
Max. | Air | MMS | coated tools.
”p;{"czs o | o | o 122 0018 | .0033 | .0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
28';0038 o |foll o 100 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218
28;‘244 o lloll o 60 0013 | .0028 | .0043 | .0048 | .0061 | .0074 | .0098 | .0147 | .0198
Hardened Steels H 3545Rc | e | o | o 30 0008 | .0015 | .0023 | .0028 | .0033 | .0041 | .0056 | .0081 | .0109
Stainless Steel - Easy to Machine o
430F, 301, 303, 410, 416 Annealed, | M 2§RC e | x| o 122 0018 | .0033 | .0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
420F, 430, 430F
Stainless Steel - Moderately
Difficult 5D
301, 302, 303 High Tensile, 304, M 28pRc e | x| o 60 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218
304L, 305, 420, 15-5PH, 17-4PH,
17-7PH
Stainless Steel - Difficult to Machine
3028, 304B, 309, 310, 316, 3168, over
G S Sl TS MR e | x| o 45 .0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
PH13-8Mo, Nitronics
100200 1 o 1o | o 120 0018 | .0033 | .0051 | .0058 | .0074 | .0089 | .0119 | .0180 | .0241
202"550 e | o o 76 0015 | .0030 | .0048 | .0053 | .0069 | .0081 | .0109 | .0165 | .0218
:;g’c o | X X 22 .0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
:2"";’0 o« | x | x 45 .0010 | .0020 | .0030 | .0033 | .0043 | .0051 | .0069 | .0102 | .0137
. 228 0038 | .0078 | 0114 | 0139 | 0175 & 0208 & .0279 | .0419 | .0558

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