TOOLS FOR

Titanium, Steel & High-Temp Alloys

— See How to Cut Titanium at 75 ipm

- Watch Videos

- See How to High-Speed Machine Steel
- And More...

Steel & Hi-Temp Alloys

Featured Tools:
NS Series = Machine Steel with Ease!

Page 44 ® 500% Increase in Metal Removal Rates

¢ Reduced Cycle Time from
45 minutes to 9 minutes

Helix e Speeds and Feeds up to 5X Those
+ Fluting  of Traditional Steel CuttingTools

e Available in Inch and Metric Sizes

XG Series - The Highest Performing
Tool in Steel, Stainless &
Other Difficult Alloys

XF Series — Best Tool for High-Speed Machining
RJ
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Titanium, Steel & High-Temp Alloys Tools

Yy

:l[l?/ MNS 4 Flute Tuffy Grade — NEW,' 44
XG-BN/ MXG-BN ity race, Bl “ Vaﬁ?ﬁﬂe g 48
XF /| MXF 6 and 8 Flute Tuffy Grade W 49
45[:7: 6 4MSTR 4 Flute Super Tuffy Grade E 56
:1{) MB 4 Flute Tuffy Grade 59
35(;1-] //6%%':;0 3 and 6 Flute Super Tuffy Grade @ 60
.Zrlﬁ /33’]'2;%] (Zégeal\;llﬂlgipFIt]tAepplications) 106
;0'; /404/606 e Waltie Applcations) 108
MINIATURES (e Minatures Aplcatios) — 89
SAWS (See Saws Applications) 121
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Steel & Hi-Temp Alloys
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NSI M NS Tutfy Grade Garbide End Mills

ab
Toki S End 4 Flut Variabl Flat:
Characteristics " e e e

b S b b ] O

H : Slotting Side Milling Helical Ramping High Roughing Semi- Finishing Dry Wet
A|l|l|lcﬂllﬂns Interpolation Performance Finishing

f: el 40

7 Cast | Steel 40 HR
Ma‘erlals astion e Havdnescs

A Aluminum
Coatings rtan Nirice

| <« Overall Length |
NS Tolerances MNS Tolerances

t Cutting Dia. = —.001/-.002" Cutting Dia. = —0.025/-0.050mm
il Shank Dia. = —.0001/—.0002" Shank Dia. = —0.002/—0.005mm
¥ Flute Length = +.060/-.000" Flute Length = +0.50/+1.50mm
OAL = +/-.060" 0AL = +/- 1.00mm

Add Flats for
High Torque Cuts!

[=]
NS-401 4Fiutestub Length Alrin
I][_:utting Chamfer Shank Flute Overall y
iameter Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
3/16” 0.008 3/16” 3/8” 2-1/2" NS-401-06-FL NS-401-06
1/4” 0.008 1/4” 1/2” 2-1/2" NS-401-08-FL NS-401-08
5/16" 0.01 5/16” 1/2” 2-1/2" NS-401-10-FL NS-401-10
3/8” 0.01 3/8” 5/8” 2-1/2" NS-401-12-FL NS-401-12
1/2” 0.01 1/2” 3/4” 3" NS-401-16-FL NS-401-16 ‘ /
5/8" 0.015 5/8" 718" 3-1/2” NS-401-20-FL NS-401-20
3/4" 0.015 3/4” 17 4’ NS-401-24-FL NS-401-24
1" 0.02 1" 1" 5" NS-401-32-FL NS-401-32
NS-402 4 Fiute Standard Length
Do Chamfer Divoater &'ﬁ'éfh ?Xﬁ{;?u'l' . AITiN Coated  No Flats, AITiN Coated
3/16” 0.008 3/16” 5/8" 2-1/2" NS-402-06-FL NS-402-06
1/4” 0.008 1/4” 3/4" 2-1/2" NS-402-08-FL NS-402-08
5/16” 0.01 5/16” /8" 2-1/2" NS-402-10-FL NS-402-10
3/8” 0.01 3/8” 17 2-1/2" NS-402-12-FL NS-402-12
1/2” 0.01 1/2” 1-1/8” 3" NS-402-16-FL NS-402-16
5/8" 0.015 5/8” 1-1/4” 3-1/2" NS-402-20-FL NS-402-20
3/4” 0.015 3/4” 1-1/2” 4 NS-402-24-FL NS-402-24
1" 0.02 1" 1-3/4” 5" NS-402-32-FL NS-402-32
NS-403 :rute Long Length
Diameter Chamfer Diareter Longih B CAITIN Coated N Flats, AITIN Coatet
3/16” 0.008 3/16” /8" 2-1/2" NS-403-06-FL NS-403-06
1/4” 0.008 1/4” 1 2-1/2" NS-403-08-FL NS-403-08
5/16” 0.01 5/16” 1-1/8” 2-1/2" NS-403-10-FL NS-403-10
3/8” 0.01 3/8” 1-1/4” 3" NS-403-12-FL NS-403-12
1/2" 0.01 1/2" 1-1/2” 4 NS-403-16-FL NS-403-16
5/8" 0.015 5/8” 1-3/4” 4 NS-403-20-FL NS-403-20
3/4" 0.015 3/4” 2" 9" NS-403-24-FL NS-403-24
1" 0.02 1" 2-1/2" 6" NS-403-32-FL NS-403-32




Tuffy Grade Carbide End Mills NS/ M NS

MNS 402 4Fiute Standard Length

Cutting
Diameter

6ITII'I1
8mm
10mm
12mm
16mm
20mm
25mm

Shank
Diameter

6IT|I11
8mm
10mm
12mm
16mm

20mm
25mm

NS SERIES SPEEDS & FEEDS

Ductile
Gray

1018/1020
4130
4140
4340

Surface
Footage

400
525

500
400
400
415

TOOL STEEL (ANNEALED)

400
360
400
400

B T B N N

RPM ‘

in/min ‘
8149 20
10696 42
10187 32
8149 20
8149 20
8455 21
8149 17
7334 16
8149 17
8149 23

RPM

6112
8022

7640
6112
6112
6341

6112
5501
6112
6112

in/min

20
42

32
20
20
21

17
16
17
23

4890
6418

6112
4890
4890
5073

4890
4401
4890
4890

in/min ‘

24
51

39
24
24
25

22
19
22
28

Flute
Length

14mm
16mm
20mm
25mm
32mm
38mm
A5mm

4075
5348

5093
4075
4075
4227

4075
3667
4075
4075

44
28
28
29

24
22
24
31

MNS SERIES SPEEDS & FEEDS 3L

Ductile
Gray

STEEL
1018/1020
4130
4140
4340

Surface
Meters/

min

400
525

500
400
400
415

TOOL STEEL (ANNEALED)

400
360
400
400

mm/min RPM m mm/min | RPM mm/min RPM | mm/min

6475
8498

8093
6475
6475
6717

6475
5827
6475
6475

505
1060

807
505
505
523

444
400
444
575

4851
6367

6064
4851
4851
5033

4851
4366
4851
4851

505
1060

807
505
505
523

444
400
444
575

3881
5094

4851
3881
3881
4027

3881
3493
3881
3881

621
1304

994
621
621
644

546
492
546
708

3234
4245

4043
3234
3234
3356

3234
2911
3234
3234

699
1467

1118
699
699
725

615
553
615
796

Overall
Length

58mm
64mm
73mm
84mm
93mm
105mm
121 mm

in/min

3056
4011

31
64

3820
3056
3056
3171

49
31
31
32

3056
2750
3056
3056

21
24
21
35

2426 776
3184 1630

3032 1242
2426 776
2426 776
2517 805

2426 683
2183 615
2426 683
2426 885

2445
3209

3056
2445
2445
2536

2445
2200
2445
2445

1941
2547

2426
1941
1941
2013

1941
1747
1941
1941

To

Flats,

in/min

28
58

44
28
28
29

24
22
24
31

699
1467

1118
699
699
725

615
553
615
796

Add Flats for
High Tor que

ol Number
AITiN Coated

402-25-FL

RPM ‘ in/min

2037
2674

24
51

2547
2037
2037
2114

39
24
24
25

2037
1834
2037
2037

22
19
22
28

mm/min

1552 543
2038 1141

1941 869
1552 543
1552 543
1611 564

1552 478
1397 430
1552 478
1552 619

RPM

cuts!

Tool Number
No Flats, AITiN Coated

MNS-402-06-FL MNS-402-06
MNS-402-10-FL MNS-402-10
MNS-402-16-FL MNS-402-16

MNS-

in/min

1528
2006

21
45

1910
1528
1528
1585

34
21
21
22

1528
1375
1528
1528

19
17
19
24

MNS-402-25

sfofly duia-14 % 132S

Speeds and feeds are
based on applications with
very rigid machine tools,
toolholders, and fixturing.
Speeds and feeds will vary
dramatically depending on
the application. Extreme
forces can be generated and
can cause damage, if not
appropriate for the cutting
conditions.

Helical interpolation or
ramping should be used

to enter pockets. For the
highest material removal
rates and longest tool life
profile milling is preferred
over slotting. (See diagrams
below)

Slotting

"—" .5 x Dia.

!
1 x Dia.

Profiling

[— .5 x Dia.

[

1 x Dia.
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Steel & Hi-Temp Alloys

XG/ MXG Tufty Grade Garbide End Mills

ab
I\

Characterlsllcs SquareEnd Corner Radius 4 Flute 5 Flute Vanable Flats

EJ%HQEEEIU%I

H H Slotting Side Milling Helical Ramping High Roughing Semi Finishif Cold Air
Appllca"ons Interpolation Performance Finishing

N EEEED

Titanium Cast Iron Steel  Stainless Steel Super Alloys 40 HRe
Materials ™™ : : PR

i Aluminum
Coatings rian nide

I Overall Length |

= . XG Tolerances MXG Tolerances

Disahmagre[{} ,,,,,,,,,,,,, . Dgl:ﬁteet'er @ @ Cutting Dia. = —.001/-.002" Cutting Dia. = —.025/-.050mm
i Shank Dia. = —.0001/-.0002" Shank Dia. = —.002/—.005mm

— Flute Length = +.060/-.000" Flute Length = +0.50/+1.50mm

«——— Flute Length —>|

0AL = +/-.060" OAL = +/—1.00mm

-

XG-400 4Fiute Stub Length

liminate
Ta%; Pull Out’

Alvin

Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated 1/4"_5/16" h5 Shank Tolerance N
/4" 017-019" /4" 3/8" 2-1/2" XG-400-08-FL XG-400-08 3/8"_1" h4 Shank Tolerance
5/16" .020-.022" 5/16" 7/16" 2-1/2" XG-400-10-FL XG-400-10
3/8" .023-.025" 3/8" 1/2" 2-1/2" XG-400-12-FL XG-400-12
1/2" .025-.027" 1/2" 5/8" 3" XG-400-16-FL XG-400-16
5/8" .027-.029" 5/8" 3/4" 3-1/2" XG-400-20-FL XG-400-20
3/4" .028-.030" 3/4" 1" 1" XG-400-24-FL XG-400-24
1" .028-.030" 1" 1-1/8" 5" XG-400-32-FL XG-400-32
XG-402 4Fiute Standard Length AN
gitne [ ek fwe s R CWERcyrheey (8] (8]
/4" .017-.019" /4" 3/4" 2-1/2" XG-402-08-FL XG-402-08
5/16" .020-.022" 5/16" 13/16" 2-1/2" XG-402-10-FL XG-402-10 E
3/8" .023-.025" 3/8" 7/8" 2-1/2" XG-402-12-FL XG-402-12
1/2" .025-.027" 1/2" 1" 3" XG-402-16-FL XG-402-16
5/8" .027-.029" 5/8" 1-1/4" 3-1/2" XG-402-20-FL XG-402-20
3/4" .028-.030" 3/4" 1-1/2" 4" XG-402-24-FL XG-402-24
1" .028-.030" 1" 2" 5" XG-402-32-FL XG-402-32

s MXG=-402 Wetric 4 Flute Standard Length

Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
Gmm .50—.55mm Gmm 14mm 57 mm MXG-402-06-FL MXG-402-06
8mm .55—.60mm 8mm 16mm 63mm MXG-402-08-FL MXG-402-08
10mm .60—.65mm 10mm 20mm 72mm MXG-402-10-FL MXG-402-10
12mm .65—.70mm 12mm 25mm 83mm MXG-402-12-FL MXG-402-12
16mm .70—.75mm 16mm 32mm 92mm MXG-402-16-FL MXG-402-16
20mm .90-1.0mm 20mm 38mm 104mm MXG-402-20-FL MXG-402-20

NOTE: Metric tools do not have flats.



Tufty Grade Carbide End Mills XG/ MXG

OF0)
: Add Flats for
=] =3 High Torgue CUs!

XG-500 5 -Fiute Stub Length oo
Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
/4" .017-.019" /4" 3/8" 2-1/2" XG-500-08-FL XG-500-08
5/16" .020-.022" 5/16" 7/16" 2-1/2" XG-500-10-FL XG-500-10
3/8" .023-.025" 3/8" 1/2" 2-1/2" XG-500-12-FL XG-500-12
1/2" .025-.027" 1/2" 5/8" 3" XG-500-16-FL XG-500-16
5/8" .027-.029" 5/8" 3/4" 3-1/2" XG-500-20-FL XG-500-20
3/4" .028-.030" 3/4" 1" 4" XG-500-24-FL XG-500-24
1" .028-.030" 1" 1-1/8" 5" XG-500-32-FL XG-500-32
XG-502 5 rFiute Standard Length AlTIN
Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
1/4" 017-.019" 1/4" 3/4" 2-1/2" XG-502-08-FL XG-502-08
5/16" 020-.022" 5/16" 13/16" 2-1/2" XG-502-10-FL XG-502-10
3/8" 023-.025" 3/8" 7/8" 2-1/2" XG-502-12-FL XG-502-12
1/2" 025-.027" 1/2" 1" 3" XG-502-16-FL XG-502-16
5/8" 027-.029" 5/8" 1-1/4" 3-1/2" XG-502-20-FL XG-502-20
3/4" .028—.030" 3/4 1-1/2* 4" XG-502-24-FL XG-502-24
1" .028-.030" 1" 2" 5" XG-502-32-FL XG-502-32
L - F L
E ]

= MXG-502 Wetric 5 Flute Standard Length

Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
Bmm .50—.55mm Bmm 14mm 57 mm MXG-502-06-FL MXG-502-06
8mm .55—.60mm 8mm 16mm 63mm MXG-502-08-FL MXG-502-08
10mm .60—.65mm 10mm 20mm 72mm MXG-502-10-FL MXG-502-10
12mm .65—.70mm 12mm 25mm 83mm MXG-502-12-FL MXG-502-12
16mm .70—.75mm 16mm 32mm 92mm MXG-502-16-FL MXG-502-16
20mm .90—1.0mm 20mm 38mm 104mm MXG-502-20-FL MXG-502-20

NOTE: Metric tools do not have flats.

' ?
Slippage
Add Flats! Use shrink @
fit or equivalent
gripping force. If not, . /

use flats.

Need

See End Mill
Modifications (page 14

Reach?l

e

-
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Steel & Hi-Temp Alloys

48

|
4 S < [} Cutting Dia. = —.001/-.002" Cutting Dia. = —.025/—.050mm
T | S —— Y Gt —  ShankDia. = —0001/~0002"  ShankDia. = —.002/—.005mm
i N Y Flute Length = +.060/.000" Flute Length = +0.50/+1.50mm
1

XG/ MXG Tufty Grade Garbide End Mills

ab
SN
ot Ball End 4 Flut Variabl Flat:
Characteristics *'*" e
2L 0L T B
A AA ’\ /
i e At s fe fem) 7
Appllcﬂllﬂns Slotting Side Milling Int(g?(;?:tlinn Ramping PEH(:‘II%I;HEE Roughing Fir?iirtr\‘i:g Finishing Dry Wet e e oy’ Y

EDEED

i Titanium Cast Iron Steel Stainless Steel Super Alloys 40 HRe
Materials ™™ : MRS

A Aluminum
Coatings rtan nirice

I Overall Length | X6-BN Tolerances MXG-BN Tolerances

OAL = +/-.060" OAL = +/—1.00mm

|<— Flute Length —>|

[w] 5 [w] r
LT —_—— 2 Flats for : T:.JoIHaIder ?
Ti5h me——— T Slippage:

Add Flats!

i

g
!—.

[

XG-_4OZBN 4 Flute Ball End Standard Length AmiN —
Damoter ot Diavaoter Longth I ot AT Coated  No Flate AT Goated ‘@.5-/
1/4" - 1/4" 3/4" 2-1/2" XG-402-08-BN-FL | XG-402-08-BN
5/16" = 5/16" 13/16" 2-1/2" XG-402-10-BN-FL XG-402-10-BN ‘ /’
3/8" - 3/8" 7/8" 2-1/2" XG-402-12-BN-FL XG-402-12-BN
1/2" - 1/2" 1" 3" XG-402-16-BN-FL | XG-402-16-BN
5/8" - 5/8" 1-1/4" 3-1/2" | XG-402-20-BN-FL | XG-402-20-BN
3/4" - 3/4" 1-1/2" 4" XG-402-24-BN-FL XG-402-24-BN
1 _ 1" 2" 5" XG-402-32-BN-FL XG-402-32-BN
L~
LEI Add Flats for

it

rque Cuts!

High To

Ot 3

MXG-402BN  Wetric 4 Flute Ball End Standard Length
Cutting Corner Shank Flute Overall Tool Number Tool Number
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
Bmm - Bmm 14mm 57 mm MXG-402-06-BN-FL | MXG-402-06-BN
8mm — 8mm 16mm 63mm MXG-402-08-BN-FL | MXG-402-08-BN
10mm - 10mm 20mm 72mm MXG-402-10-BN-FL | MXG-402-10-BN
12mm - 12mm 25mm 83mm MXG-402-12-BN-FL | MXG-402-12-BN
16mm - 16mm 32mm 92mm MXG-402-16-BN-FL | MXG-402-16-BN
20mm — 20mm 38mm 104mm MXG-402-20-BN-FL | MXG-402-20-BN

NOTE: Metric tools do not have flats.



Tufty Grade Carbide End Mis KT/ IVIXIF
OO N,

Characteris“cs Square End  Corner Radius 6 Flute 8 Flute 45 Helix Flats

b P ] OO )

H : Side Milling High Semi- Finishing Cold Air Spray Mist
Allp|lcﬂllﬂlls Performance  Finishing

ad o e fion 20

i Titanium Cast Iron Steel Sta nless Steel Super Alloys 40 HRe
Materials ™" : RS

liminate
Ta%; Pull Out:

1/4"-5/16" h5 Shank Tolerance %
3/8"-1" h4 Shank Tolerance

| Overall Length |

XF Tolerances MXF Tolerances

] Cutting Dia. = —.001/-.002"  Cutting Dia. = —.025/-.050mm
3 cmm Shank Dia. = —.0001/-.0002" ~ ShankDia. = —.002/—.005mm
N D'ame‘e’ Flute Length = +.060/—000"  Flute Length = +0.500/+1.500mm

|

OAL = +/-.060" 0AL = +1.000mm

. Aluminum
Coatings rtan Niice
Shank
Diameter

XF-602/802 68 Fiute Standard Length

NOTE: Metric tools do not have flats.

N N R N - sl Cotes_ o Aot 9"5
3/8" 0.030" 3/8" 7/8" 2-1/2" XF-602-12-030-FL XF-602-12-030 .
3/8" 0.060" 3/8" 7/8" 2-1/2" XF-602-12-060-FL XF-602-12-060 Cut Titanium up to
3/8" 0.090" 3/8" 7/8" 2-1/2" XF-602-12-090-FL XF-602-12-090 75 inches/minute
1/2" 0.030" 1/2" 1" 3" XF-602-16-030-FL XF-602-16-030 1905 mm/minute
1/2" 0.060" 1/2" 1" 3" XF-602-16-060-FL XF-602-16-060
1/2" 0.090" 1/2" 1" 3" XF-602-16-090-FL XF-602-16-090 E E
1/2" 0.120" 1/2" 1" 3" XF-602-16-120-FL XF-602-16-120
5/8" 0.030" 5/8" 1-1/4" 3-1/2" XF-602-20-030-FL | XF-602-20-030
5/8" 0.060" 5/8" 1-1/4" 3-1/2" XF-602-20-060-FL | XF-602-20-060
5/8" 0.090" 5/8" 1-1/4" 3-1/2" XF-602-20-090-FL | XF-602-20-090
5/8" 0.120" 5/8" 1-1/4" 3-1/2" XF-602-20-120-FL XF-602-20-120
3/4" 0.060" 3/4" 1-1/2" 4" XF-802-24-060-FL XF-802-24-060
3/4" 0.090" 3/4" 1-1/2" 4" XF-802-24-090-FL XF-802-24-090
3/4" 0.120" 3/4" 1-1/2" 4" XF-802-24-120-FL XF-802-24-120 Ellm’nate
1" 0.060" 1" 2" 5" XF-802-32-060-FL XF-802-32-060 Taal Pu’l nu
1" 0.090" 1" 2" 5" XF-802-32-090-FL XF-802-32-090 6-8mm h5 Shank Tolerances
1" 0.120" 1" 2" 5" XF-802-32-120-FL XF-802-32-120 W 10—25mm h4 Shank Tolerances.
MXF-602/802 6/ Fiute Standard Length rghtest in the
Cutting Corner Shank Flute Overall Tool Number Tool Number ’ dus ry
Diameter Radius Diameter Length Length Flats, AITiN Coated No Flats, AITiN Coated
10mm 2.0mm 10mm 20mm 72mm MXF-602-10-020-FL | MXF-602-10-020
10mm 2.5mm 10mm 20mm 72mm MXF-602-10-025-FL | MXF-602-10-025
10mm 3.0mm 10mm 20mm 72mm MXF-602-10-030-FL | MXF-602-10-030
12mm 2.0mm 12mm 25mm 83mm MXF-602-12-020-FL | MXF-602-12-020
12mm 2.5mm 12mm 25mm 83mm MXF-602-12-025-FL | MXF-602-12-025
12mm 3.0mm 12mm 25mm 83mm MXF-602-12-030-FL | MXF-602-12-030
16mm 2.0mm 16mm 32mm 92mm MXF-602-16-020-FL | MXF-602-16-020
16mm 2.5mm 16mm 32mm 92mm MXF-602-16-025-FL | MXF-602-16-025
16mm 3.0mm 16mm 32mm 92mm MXF-602-16-030-FL | MXF-602-16-030
20mm 2.0mm 20mm 38mm 104mm MXF-802-20-020-FL | MXF-802-20-020
20mm 2.5mm 20mm 38mm 104mm MXF-802-20-025-FL | MXF-802-20-025
20mm 3.0mm 20mm 38mm 104mm MXF-802-20-030-FL | MXF-802-20-030
25mm 2.0mm 25mm 38mm 104mm MXF-802-25-020-FL | MXF-802-25-020
25mm 2.5mm 25mm 38mm 104mm MXF-802-25-025-FL | MXF-802-25-025
25mm 3.0mm 25mm 38mm 104mm MXF-802-25-030-FL | MXF-802-25-030

49
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Steel & Hi-Temp Alloys

XG/ MXG Speeds & Feeds

XG-402 SPEEDS & FEEDS

Material slgé:fe 174" 5/16" 3/8" 12" 5/8" 3/4"
RPM in/min RPM in/min RPM in/min RPM in/min RPM in/min RPM in/min RPM in/min
CAST IRON
Ductile 400 6112 28 4890 34 4075 39 3056 43 2445 39 2037 34 1528 30
Gray 8022 42 6418 51 5348 58 4011 64 3209 58 2674 51 2006 45
INCONEL
764 611 509 5
STEEL
1018/1020 500 7640 32 6112 39 5093 44 3820 49 3056 44 2547 39 1910 34
4130 400 6112 20 4890 24 4075 28 3056 31 2445 28 2037 24 1528 21
4140 400 6112 20 4390 24 4075 28 3056 31 2445 28 2037 24 1528 21
4340 415 6341 21 5073 25 4221 29 3171 32 2536 29 2114 25 1585 22

STAINLESS STEEL

303 550 8404 31 | 6723 38 | 5603 43 | 4202 48 | 3362 43 2000 34
304 400 6112 17 | 4890 22 | 4075 24 | 3056 27 | 2445 24 158 19
316 400 6112 17 | 4890 22 | 4075 24 | 3056 27 | 2445 24 158 19
15-5/17-4 300 4584 13 | 3667 16 | 305 18 | 2292 20 | 1834 18 1146 14
13-8 300 4584 13 | 3667 16 | 3056 18 | 2292 20 | 183%4 18 1146 14
4400 300 4584 13 | 3667 16 | 305 18 | 2292 20 | 1834 18 1146 14
TOOL STEEL (ANNEALED)

A2 400 6112 17 | 4890 22 | 4075 24 | 3056 27 | 2445 24 1528 19
D2 360 5501 16 | 4401 19 | 3667 22 | 2750 24 | 2200 22 1375 17
H13 400 6112 17 | 4890 22 | 4075 24 | 3056 27 | 2445 24 158 19
P20 400 6112 23 | 4890 28 | 4075 31 | 3056 35 | 2445 31 1528 2
TITANIUM

Com. pure 300 4584 17 | 3667 21 | 3056 24 | 2292 26 1834 24 | 1528 21 | 1146 18
BAL-4V 200 3056 9 2445 11 | 2037 12 | 1528 13 | 1222 12 | 1019 11 764

BAL-6V 175 2674 8 2139 9 1783 11 | 1337 12 | 1070 11 891 9 669 8

MXG-402 SPEEDS & FEEDS

. Surface 6mm 8mm 10mm 12mm 16mm 20mm
Material Meters
RPM mm/min RPM mm/min RPM mm/min RPM mm/min RPM mm/min RPM mm/min

CAST IRON
m 6475 706 | 4851 869 | 3881 978 | 3235 1087 | 2426 978 | 1941 869

160 8498 1060 6367 1304 5094 1467 4245 1630 3184 1467 2547 1304
INCONEL
STEEL
1018/1020
4130
4140
4340
STAINLESS STEEL
303
304 122 6475 444 4851 546 3881 615 3235 683 2426 615 1941 546
316 122 6475 444 4851 546 3881 615 3235 683 2426 615 1941 546
15-5/11-4 91 4856 388 3638 410 2911 461 2426 512 1819 461 1455 410
13-8 91 4856 333 3638 410 2911 461 2426 512 1819 461 1455 410
440C 91 4856 333 3638 410 2911 461 2426 512 1819 461 1455 410

CONTINUED ON NEXT PAGE—



Speeds & Feeds MXG/ XF

MXG-402 SPEEDS & FEEDS [a[i{[® conminuen rrom prEvious

. Surface 6mm 8mm 10mm 12mm 16mm
Material Meters
RPM mm/min RPM mm/min RPM mm/min RPM mm/min RPM mm/min
TOOL STEEL (ANNEALED)
A2 122 6475 444 4851 546 3881 615 3235 683 2426 615
D2 110 5827 400 4366 492 3493 553 2911 615 2183 553
H13 122 6475 444 4851 546 3881 615 3235 683 2426 615
P20 122 6475 575 4851 708 3881 796 3235 885 2426 796
TITANIUM
Com. pure 91 4856 431 3638 531 2911 597 2426 664 1819 597
6AL-4V 61 3237 222 2425 273 1941 307 1617 342 1213 307
6AL-6V 53 2833 194 2122 239 1698 269 1415 299 1061 269
General Guidelines for e Helical interpolation or ramping should be .
XG-402 and MXG-402 used to enter pockets. Slotting
. | 1 x Dia.
* Speeds and feeds are based on appli- o For the highest material removal rates and . I:
cations with very rigid machine tools, longest tool life profile milling is preferred -
toolholders, and fixturing. Speeds and over slotting (See diagrams at right). o
feefhs will vl_arytqramEa?cally fe"e"d'"g o Use shrink fit or equivalent tool holder. If Profiling
on the application. EXtreme forces can not, use flats to eliminate slippage in the — [~ -5xDia.
be generated and can cause damage, tool holder! ]

if not appropriate for the cutting ) o
conditions. o Climb milling is recommended. 1.5 x Dia.

e For ball end tools reduce feed rate by 10%.

XG-502 AND XF SERIES SPEEDS & FEEDS

Material suFré:fe 3/8" 1/2" 5/8" 3/4"
RPM in/min RPM in/min RPM in/min RPM in/min RPM in/min
BASTIRUN
m 4075 3056 2037 158 60
525 5348 4011 96 3209 2674 102 2006 90
INCONEL
STEEL
1018/1020 500 5093 62 3820 68 3056 62 2547 74 1910 32
4130 400 4075 42 3056 46 2445 42 2037 48 1528 42
4140 400 4075 42 3056 46 2445 42 2037 48 1528 42
4340 415 4227 42 3171 43 2536 42 2114 50 1585 44
303 550 5603 62 4202 68 3362 62 2801 12 2101 64
304 400 4075 36 3056 40 2445 36 2037 44 1528 38
316 400 4075 36 3056 40 2445 36 2037 44 1528 38
15-5/17-4 300 3056 28 2292 30 1834 28 1528 32 1146 28
13-8 300 3056 28 2292 30 1834 28 1528 32 1146 28
440C 300 3056 28 2292 30 1834 28 1528 32 1146 28
A2 400 4075 36 3056 40 2445 36 2037 44 1528 38
D2 360 3667 32 2750 36 2200 32 1834 38 1375 34
H13 400 4075 36 3056 40 2445 36 2037 44 1528 38
P20 400 4075 44 3056 50 2445 44 2037 52 1528 46
TITANIUM
Com. pure 300 3056 34 2292 38 1834 34 1528 40 1146 34
B6AL-4V 380 3871 42 2903 48 2323 42 1935 50 1452 44
B6AL-6V 175 1783 20 1337 22 1070 20 891 24 669 20

20mm

RPM

1941
1747
1941
1941

1455
970
849

=]

8

R0

mm/min E

=

546 £

492 ;=’

546 S
708
531
273
239

XF Finish Profiling

XG-502 Profiling

[— .25 x Dia.

|

1 x Dia.
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ST/ MST Super Tuffy Grade Carbide End Mills

QEPY

chﬂracterls“cs Square End  Corner Radius 3 Flute 40° Helix TPvgﬁ:ss

Rl |5 b b k] O RO )

H : Slotting Side Milling Helical Ramping High Roughing Semi- Finishing Cold Air
App"ca"o“s Interpolation Performance Finishing

Spray Mist

B sE

i Cast Iron Steel  Stainless Steel Super Alloys
Materials : per oy

Coatings i caoNinde Tian Nide

ST-341 and ST-343 Tolerances

Cutting Dia.(1/8" to 1/4") = +.000/—.002"
(5/16" to 3/4") = +.000/-.003"

Shank Dia. = —.0001/-.0002"

Flute Length (1/8" to 5/16") = +.030/-.000"
(3/8" to 3/4") = +.060/-.000"

OAL = +.060"

| Overall Length I

4
Shank
Diameter
'

ST-341 3 Flute Super Tuffy Carhide Stub Length

MST-341 Tolerances
Cutting Dia. = +.000/—.075mm
Shank Dia. = —.002/-.005mm
Flute Length = +0.500/+1.500mm
OAL= +1.000mm

&K

MST-341 wetric 3 Flute Super Tuffy Carhide Stub Length

Cutting Shank Flute Corner Overall Tool Number Tool Number
Diameter Diameter Length Break Size Length Uncoated TiN Coated
1/8" 1/8" 1/4" .003"7.005" 1-1/2" ST-341-04 ST-341-04-T
3/16" 3/16" 3/8" .003"/.005" 2" ST-341-06 ST-341-06-T
1/4" 1/4" 1/2" .003"7.005" 2-1/2" ST-341-08 ST-341-08-T
5/16" 5/16" 1/2" .004"/.006" 2-1/2" ST-341-10 ST-341-10-T
3/8" 3/8" 5/8" .005"7.007" 2-1/2" ST-341-12 ST-341-12-T
1/2" 1/2" 5/8" .006"/.009" 3" ST-341-16 ST-341-16-T
5/8" 5/8" 3/4" .009"/.011" 3-1/2" ST-341-20 ST-341-20-T
3/4" 3/4" 1" .011"/.014" 4" ST-341-24 ST-341-24-T
m F" &

K

Cutting Shank Flute Corner Overall Tool Number Tool Number

Diameter Diameter Length Break Size Length Uncoated Coated
Smm 3mm Bmm .075/.125mm 38mm MST-341-03 MST-341-03-T
dom dom 8mm .075/.125mm 50mm MST-341-04 MST-341-04-T
Smm Smm 8mm .075/.125mm 50mm MST-341-05 MST-341-05-T
Bmm Bmm 8mm .075/.125mm 57 mm MST-341-06 MST-341-06-T
8mm 8mm 12mm .100/.150mm 63mm MST-341-08 MST-341-08-T
10mm 10mm 14mm .125/.175mm 72mm MST-341-10 MST-341-10-T
12mm 12mm 16mm .150/.130mm 83mm MST-341-12 MST-341-12-T
16mm 16mm 20mm .230/.280mm 92mm MST-341-16 MST-341-16-T
20mm 20mm 25mm .280/.360mm 104mm MST-341-20 MST-341-20-T

Tool Number
TiCN Coated

ST-341-04-C

ST-341-06-C
ST-341-08-C
ST-341-10-C
ST-341-12-C
ST-341-16-C
ST-341-20-C
ST-341-24-C

Tool Number
TiCN Coated

MST-341-03-C

MST-341-04-C
MST-341-05-C
MST-341-06-C
MST-341-08-C
MST-341-10-C
MST-341-12-C
MST-341-16-C
MST-341-20-C

Tool Number
AITiN Coated

ST-341-04-A
ST-341-06-A
ST-341-08-A
ST-341-10-A
ST-341-12-A
ST-341-16-A
ST-341-20-A
ST-341-24-A

Tool Number
AITiN Coated

MST-341-03-A
MST-341-04-A
MST-341-05-A
MST-341-06-A
MST-341-08-A
MST-341-10-A
MST-341-12-A
MST-341-16-A
MST-341-20-A




Super Tuffy Grade Carbide End Mills ST

ST-343 3 Fiute Super Tuffy Carbide Standard Length

Tool Number
TiN Coated

ST-343-04-T
ST-343-06-T
ST-343-08-T
ST-343-10-T
ST-343-12-T
ST-343-16-T
ST-343-20-T
ST-343-24-T

Tool Number
TiCN Coated

ST-343-04-C

ST-343-06-C
ST-343-08-C
ST-343-10-C
ST-343-12-C
ST-343-16-C
ST-343-20-C
ST-343-24-C

Tool Number
AITiN Coated

ST-343-04-A
ST-343-06-A
ST-343-08-A
ST-343-10-A
ST-343-12-A
ST-343-16-A
ST-343-20-A
ST-343-24-A

Need
Reach?

See End Mill
Modifications (page 14)

Cutting Shank Flute Corner Overall Tool Number

Diameter Diameter Length Break Size Length Uncoated
1/8" 1/8" 1/2" .003"7.005" 1-1/2" ST-343-04
3/16" 3/16" 5/8" .003"7.005" 2" ST-343-06
1/4" 1/4" 3/4" .003"7.005" 2-1/2" ST-343-08
5/16" 5/16" 13/16" .004"/.006" 2-1/2" ST-343-10
3/8" 3/8" 1/8" .005"7.007" 2-1/2" ST-343-12
1/2" 1/2" 1" .006"/.009" 3" ST-343-16
5/8" 5/8" 1-1/4" .009"/.011" 3-1/2" ST-343-20
3/4" 3/4" 1-1/2" .011"/.014" 4" ST-343-24

o
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STR/ MSTR 3 Flute Super Tuffy Grade Garbide Ruffers

Characlerlsllcs Square End ~ Corner Break 3 Flute

=4

30° Helix

T Pmcess

N

Flats

STR Series '
comes with

Ll o] O JOY

Side Milling

Applications Sti"e

Ramping

Roughing

Cold Air Spray Mist

T-Process
Honed

ast
ron

Materials ‘"™

D

Steel  Stainless Steel

Edges

Goatings

Titanium

Titanium Aluminum

Nitride  Carbo-Nitride Titan. Nitride

Overall Length

t
Shank EE————
Diameter

)

|<— Flute Length —>|

STR Series Tolerances

Cutting Dia. = —.003/-.007"
Shank Dia. = —.0001/—.0002"
Flute Length (1/4" to 5/16") = +.030/-.000"
(3/8" to 3/4") = +.060/—.000"

OAL = +.060"

STR-301 3rute Super Tuffy Garbide Ruffer Stub Length

MSTR Tolerances
Cutting Dia. = —.075/—.180mm
Shank Dia. = —.002/—.005mm

Flute Length = +0.500/+1.500mm
OAL = +1.000mm

K

Cutting
Diameter

1/4"
5/16"
3/8"
7/16"
1/2"
5/8"
3/4"

Shank
Diameter

1/4"
5/16"
3/8"
7/16"
1/2"
5/8"
3/4"

*Does not come with flats.

Flute
Length

1/2"
172"
5/8"
5/8"
5/8"
7/8"
I

Overall
Length

2-1/2"
2-1/2"
2-1/2"
2-3/4"
3II
3-1/2"
It

Tool Number Tool Number Tool Number
Uncoated TiN Coated TiCN Coated
STR-301-08* STR-301-08-T* STR-301-08-C*
STR-301-10* STR-301-10-T* STR-301-10-C*
STR-301-12 STR-301-12-T STR-301-12-C
STR-301-14* STR-301-14-T* STR-301-14-C*
STR-301-16 STR-301-16-T STR-301-16-C
STR-301-20 STR-301-20-T STR-301-20-C
STR-301-24 STR-301-24-T STR-301-24-C

MSTR-301 3 Flute Super Tuffy Carhide Ruffer Stub Length E

Cutting
Diameter

6mm
8mm
10mm
12mm
16mm
20mm

Shank

Diameter

Gmm

8mm
10mm
12mm
16mm
20mm

Flute
Length

8mm

12mm
14mm
16mm
20mm
25mm

NOTE: Metric tools do not have flats.

54

Overall
Length

57mm
63mm
72mm
83mm
92mm
104mm

Tool Number Tool Number
Uncoated TiN Coated
MSTR-301-06 MSTR-301-06-T
MSTR-301-08 MSTR-301-08-T
MSTR-301-10 MSTR-301-10-T
MSTR-301-12 MSTR-301-12-T
MSTR-301-16 MSTR-301-16-T
MSTR-301-20 MSTR-301-20-T

Tool Number
TiCN Coated

MSTR-301-06-C
MSTR-301-08-C
MSTR-301-10-C
MSTR-301-12-C
MSTR-301-16-C
MSTR-301-20-C

Tool Number
AITiN Coated

STR-301-08-A*
STR-301-10-A*
STR-301-12-A
STR-301-14-A*
STR-301-16-A
STR-301-20-A
STR-301-24-A

Tool Number
AITiN Coated

MSTR-301-06-A
MSTR-301-08-A
MSTR-301-10-A
MSTR-301-12-A
MSTR-301-16-A
MSTR-301-20-A




3 Flute Super Tuffy Grade Carbide Ruffers STR/ MSTR

=]

STR-303 3Fiute Super Tuffy Garbide Ruffer Standard Length

K

Cutting
Diameter

/4"
9/32"
5/16"
3/8"
7/16"

1/2"
9/16"

5/8"

3/4"

1"

Shank

Diameter

/4"
5/16"
5/16"
3/8"
7/16"
1/2"
9/16"
5/8"
3/4"
1"

*Does not come with flats.

foe et T e T e
3/4" 2-1/2" STR-303-08* STR-303-08-T* STR-303-08-C* | STR-303-08-A*
3/4" 2-1/2" STR-303-09* STR-303-09-T* STR-303-09-C* | STR-303-09-A*
13/16" 2-1/2" STR-303-10* STR-303-10-T* STR-303-10-C* STR-303-10-A*
7/8" 2-1/2" STR-303-12 STR-303-12-T STR-303-12-C STR-303-12-A
1" 2-3/4" STR-303-14* STR-303-14-T* STR-303-14-C* STR-303-14-A*
1" 3" STR-303-16 STR-303-16-T STR-303-16-C STR-303-16-A
1-1/4" 3-1/2" STR-303-18* STR-303-18-T* STR-303-18-C* STR-303-18-A*
1-1/4" 3-1/2" STR-303-20 STR-303-20-T STR-303-20-C STR-303-20-A
1-1/2" 4 STR-303-24 STR-303-24-T STR-303-24-C STR-303-24-A
2-1/2" 5" STR-303-32 STR-303-32-T STR-303-32-C STR-303-32-A

= L5 L "
MSTR-303 Fiute Super Tuffy Carbide Ruffer Standard Length E

Cutting
Diameter

6mm

8mm

10mm
12mm
16mm
20mm

Shank

Diameter

Gmm

8mm
10mm
12mm
16mm
20mm

Flute Overall Tool Number Tool Number Tool Number Tool Number

Length Length Uncoated TiN Coated TiCN Coated AITiN Coated

14mm 57 mm MSTR-303-06 MSTR-303-06-T | MSTR-303-06-C | MSTR-303-06-A
16mm 63mm MSTR-303-08 MSTR-303-08-T | MSTR-303-08-C | MSTR-303-08-A
20mm 72mm MSTR-303-10 MSTR-303-10-T | MSTR-303-10-C | MSTR-303-10-A
25mm 83mm MSTR-303-12 MSTR-303-12-T | MSTR-303-12-C | MSTR-303-12-A
32mm 92mm MSTR-303-16 MSTR-303-16-T | MSTR-303-16-C | MSTR-303-16-A
38mm 104mm MSTR-303-20 MSTR-303-20-T | MSTR-303-20-C | MSTR-303-20-A

NOTE: Metric tools do not have flats.

Need
Without
Flats?

Order any tool without flats by adding
“~NF” to end of Tool Number!

NOTE: Metric sizes do not come with flats.
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STR/ MSTR 4 Flute Super Tuffy Grade Garbide Ruffers

=4

Corner Break 4 Flute 30° Helix T-Process

Characteristics >t

N

Flats

ALZERMES

Allp||cﬂll0lls Side Milling ~ Ramping Roughing Dry

7 |

Cold Air

Spray Mist

Flats?

Order any tool without flats

ast inl
o e &

i Cast Iron Steel  Stainless Steel
Materials :

¢/
by adding “NF” to the end \‘/
of the tool number. ' 2

Need WITHOUT

7

Note: Metric tools DO NOT
come with flats.

Titanium Aluminum
Carbo-Nitride Titan. Nitride

3 Titanium
Coatings 'iee

| Overall Length I

|<— Flute Length —>I

1 ] !
T — oS -
lameter X lameter

i > i

STR-401 s4rute Super Tuffy Garbide Ruffer Stub Length

STR Series Tolerances
Cutting Dia. = —.003/-.007"
Shank Dia. = —.0001/—.0002"

Flute length (1/4" to 5/16") = +.030/—.000"
(3/8"t0 3/4") = +.060/—.000"

OAL = +.060"

MSTR Tolerances

Cutting Dia. = —.075/—.180mm
Shank Dia. = —.002/—.005mm
Flute Length = +0.500/+1.500mm
OAL = +1.000mm

SO N

*Does not come with flats.

Cutting Shank Flute Overall
Diameter Diameter Length Length
1/4" 1/4" 1/2" 2-1/2"
5/16" 5/16" 1/2" 2-1/2"
3/8" 3/8" 5/8" 2-1/2"
7/16" 7/16" 5/8" 2-3/4"
1/2" 1/2" 5/8" 3"
5/8" 5/8" 7/8" 3-1/2"
3/4" 3/4" 1" 4"
1" 1" 1-1/2" 5"

Tool Number
Uncoated

STR-401-08*
STR-401-10*
STR-401-12
STR-401-14*
STR-401-16
STR-401-20
STR-401-24
STR-401-32

Tool Number
TiN Coated

STR-401-08-T*
STR-401-10-T*
STR-401-12-T
STR-401-14-T*
STR-401-16-T
STR-401-20-T
STR-401-24-T
STR-401-32-T

NOTE: Metric tools do not have flats.

Cutting Shank Flute Overall
Diameter Diameter Length Length
6mm Gmm 8mm 57mm
8mm 8mm 12mm 63mm
10mm 10mm 14mm 72mm
12mm 12mm 16mm 83mm
16mm 16mm 20mm 92mm
20mm 20mm 25mm 104mm

Tool Number
Uncoated

MSTR-401-06
MSTR-401-08
MSTR-401-10
MSTR-401-12
MSTR-401-16
MSTR-401-20

Tool Number
TiN Coated

MSTR-401-06-T
MSTR-401-08-T
MSTR-401-10-T
MSTR-401-12-T
MSTR-401-16-T
MSTR-401-20-T

= .' "
MSTR-401 4 Fiute Super Tuffy Carbide Ruffer Stub Length E W W

Tool Number
TiCN Coated

MSTR-401-06-C

MSTR-401-08-C
MSTR-401-10-C
MSTR-401-12-C
MSTR-401-16-C
MSTR-401-20-C

MSTR-401-06-A
MSTR-401-08-A
MSTR-401-10-A
MSTR-401-12-A
MSTR-401-16-A
MSTR-401-20-A

Tool Number Tool Number

TiCN Coated AITiN Coated
STR-401-08-C* |  STR-401-08-A*
STR-401-10-C* STR-401-10-A*
STR-401-12-C STR-401-12-A
STR-401-14-C* STR-401-14-A*
STR-401-16-C STR-401-16-A
STR-401-20-C STR-401-20-A
STR-401-24-C STR-401-24-A
STR-401-32-C STR-401-32-A

Tool Number
AITiN Coated




4 Flute Super Tuffy Grade Carbide Ruffers STR/ MSTR

m:.—r- .

STR-404 : Fiute Super Tuffy Carbide Ruffer Standard Length

g K

Cutting
Diameter

/4"
9/32"
5/16"
3/8"
7/16"

172"
9/16"

5/8"

3/4"

1II

Shank
Diameter

1/4"
5/16"
5/16"
3/8"
7/16"
172"
9/16"
5/8"
3/4"
1II

*Does not come with flats.

Flute Overall Tool Number
Length Length Uncoated
3/4" 2-1/2" STR-404-08*
3/4" 2-1/2" STR-404-09*
13/16" 2-1/2" STR-404-10*
7/8" 2-1/2" STR-404-12
1" 2-3/4" STR-404-14*
1" 3" STR-404-16
1-1/4" 3-1/2" STR-404-18*
1-1/4" 3-1/2" STR-404-20
1-1/2" 4" STR-404-24
2-1/2" 5" STR-404-32

Tool Number
Coated

STR-404-08-T*
STR-404-09-T*
STR-404-10-T*
STR-404-12-T
STR-404-14-T*
STR-404-16-T
STR-404-18-T*
STR-404-20-T
STR-404-24-T
STR-404-32-T

= L T "
MSTR-404 4 Fiute Super Tuffy Carbide Ruffer Standard Length E W

Cutting
Diameter

6I'I1I11

8mm

10mm
12mm
16mm
20mm

Shank
Diameter

6mm

8mm
10mm
12mm
16mm
20mm

Flute Overall Tool Number
Length Length Uncoated
14mm 57mm MSTR-404-06
16mm 63mm MSTR-404-08
20mm 72mm MSTR-404-10
25mm 83mm MSTR-404-12
32mm 92mm MSTR-404-16
38mm 104mm MSTR-404-20

NOTE: Metric tools do not have flats.

Tool Number
TiN Coated

MSTR-404-06-T
MSTR-404-08-T
MSTR-404-10-T
MSTR-404-12-T
MSTR-404-16-T
MSTR-404-20-T

Need
Without
Flats?

Order any tool without flats by adding
“~NF” to end of Tool Number!

NOTE: Metric sizes do not come with flats.

Tool Number
TiCN Coated

STR-404-08-C*

STR-404-09-C*
STR-404-10-C*
STR-404-12-C
STR-404-14-C*
STR-404-16-C
STR-404-18-C*
STR-404-20-C
STR-404-24-C
STR-404-32-C

Tool Number
TiCN Coated

MSTR-404-06-C
MSTR-404-08-C
MSTR-404-10-C
MSTR-404-12-C
MSTR-404-16-C
MSTR-404-20-C

MSTR-404-06-A
MSTR-404-08-A
MSTR-404-10-A
MSTR-404-12-A
MSTR-404-16-A
MSTR-404-20-A

Tool Number
AITiN Coated

STR-404-08-A*
STR-404-09-A*
STR-404-10-A*
STR-404-12-A
STR-404-14-K*
STR-404-16-A
STR-404-18-A*
STR-404-20-A
STR-404-24-A
STR-404-32-A

Tool Number
AITiN Coated
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B 3 Flute Tuffy Grade Carhide Ball End Mills

NS

3 Flute 30° Helix T oncess

Characteristics '™ I

Ll el Ji L e o e

Side Milling Helical
Interpolation

Conventional ~ Ramping
Perfnrmance

Applications "

Roughing

Semi- Finishing
Finishing

B s

i Cast Iron Steel  Stainless Steel Super Alloys
Materials : per oy

Titanium Aluminum

H Titanium
Coatings 'Niide caiboNiide Titan Nirce

B Series Tolerances

| Overall Length |

&
I Cutter —, =
Diameter
=t

<« Flute Length —» |

"
Shank Y4
Diameter

'

B-300 3 Flute Tuffy Ball End Stub Length

1 Cutting Dia.(1/16" to 1/4") = +.000/—.002"

(9/32" to 3/4") = +.000/-.003"

Shank Dia. = —.0001/-.0002"
Flute Length (1/16" to 5/16") = +.030/—.000"

(3/8"to 1") = +.060/—.000"

OAL = +.060"

K -

B-330 3Fiute Tuffy Ball End Standard Length

e

Cutting Shank Flute Overall Tool Number Tool Number

Diameter Diameter Length Length Uncoated TiN Coated
1/8" 1/8" 1/2" 1-1/2" B-330-04 B-330-04-T
3/16" 3/16" 5/8" 2" B-330-06 B-330-06-T
1/4" 1/4" 3/4" 2-1/2" B-330-08 B-330-08-T
5/16" 5/16" 13/16" 2-1/2" B-330-10 B-330-10-T
3/8" 3/8" 7/8" 2-1/2" B-330-12 B-330-12-T
1/2" 1/2" 1" 3" B-330-16 B-330-16-T
5/8" 5/8" 1-1/4" 3-1/2" B-330-20 B-330-20-T
3/4" 3/4" 1-1/2" 4" B-330-24 B-330-24-T

Tool Number
TiCN Coated

B-330-04-C
B-330-06-C
B-330-08-C
B-330-10-C
B-330-12-C
B-330-16-C
B-330-20-C
B-330-24-C

Cutting Shank Flute Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Length Uncoated TiN Coated TiCN Coated AITiN Coated
1/8" 1/8" 1/4" 1-1/2" B-300-04 B-300-04-T B-300-04-C B-300-04-A
3/16" 3/16" 5/16" 2" B-300-06 B-300-06-T B-300-06-C B-300-06-A
1/4" 1/4" 5/16" 2-1/2" B-300-08 B-300-08-T B-300-08-C B-300-08-A
5/16" 5/16" 7/16" 2-1/2" B-300-10 B-300-10-T B-300-10-C B-300-10-A
3/8" 3/8" 1/2" 2-1/2" B-300-12 B-300-12-T B-300-12-C B-300-12-A
1/2" 1/2" 5/8" 3" B-300-16 B-300-16-T B-300-16-C B-300-16-A
5/8" 5/8" 7/8" 3-1/2" B-300-20 B-300-20-T B-300-20-C B-300-20-A
3/4" 3/4" 1" 4" B-300-24 B-300-24-T B-300-24-C B-300-24-A

Tool Number
AITiN Coated

B-330-04-A
B-330-06-A
B-330-08-A
B-330-10-A
B-330-12-A
B-330-16-A
B-330-20-A
B-330-24-A




4 Flute Tuffy Grade Carbide Ball End Mills B/ M B

Characierislics Ball End 4 Flute 40° Helix T-ono::ss

pll FERLIEE ol L)

H 5 Slotting Side Milling Helical Conventional ~ Ramping Roughing Semi- Finishing
Appllcﬂ!m“s Interpolation Performance Finishing

B sE

i Cast Iron Steel  Stainless Steel Super Alloys
Materials : per oy

sfojly duis-1H % 189S

Coatings i cavoNide Ttan Nerde
B Series Tolerances MB Tolerances
I Cutting Dia.(1/16" to 1/4") = +.000/—.002" Cutting Dia. = +.000/—.075mm
- (9/32" t0 3/4") = +.000/—.003"  Shank Dia. = —.002/—.005mm
Digl;;*:{er— — Shank Dia. = —.0001/-.0002" Flute Length = +0.500/+1.500mm
Flute Length (1/16" to 5/16") = +.030/-.000" OAL = +1.000mm

! (3/8"to 1") = +.060/—.000"
OAL = +.060"

|<7 Overall Length 41

"
Shank |
Diameter

=4

TiCN
B-440 4 Fiute Tuffy Ball End Standard Length 40° Helix E . W

Cutting Shank Flute Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Length Uncoated TiN Coated TiCN Coated AITiN Coated
1/8" 1/8" 1/2" 1-1/2" B-440-04 B-440-04T B-440-04-C B-440-04-A
3/16" 3/16" 5/8" 2" B-440-06 B-440-06T B-440-06-C B-440-06-A
1/4" 1/4" 3/4" 2-1/2" B-440-08 B-440-08T B-440-08-C B-440-08-A
5/16" 5/16" 13/16" 2-1/2" B-440-10 B-440-10T B-440-10-C B-440-10-A
3/8" 3/8" 7/8" 2-1/2" B-440-12 B-440-121 B-440-12C B-440-12-A
1/2" 1/2" 1" 3" B-440-16 B-440-161 B-440-16-C B-440-16-A
5/8" 5/8" 1-1/4" 3-1/2" B-440-20 B-440-201 B-440-20-C B-440-20-A
3/4" 3/4" 1-1/2" 4" B-440-24 B-440-241 B-440-24C B-440-24-A

MB-440
4 Flute Tuffy Ball End Standard Length 40° Helix E W W
Cutting Shank Flute Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Length Uncoated TiN Coated TiCN Coated AITiN Coated
3mm 3mm 12mm 38mm MB-440-03 MB-440-03-T MB-440-03-C MB-440-03-A
dmm Amm 12mm 50mm MB-440-04 MB-440-04-T MB-440-04-C MB-440-04-A
Smm Smm 14mm 50mm MB-440-05 MB-440-05-T MB-440-05-C MB-440-05-A
Bmm Bmm 14mm 57mm MB-440-06 MB-440-06-T MB-440-06-C MB-440-06-A
8mm 8mm 16mm 63mm MB-440-08 MB-440-08-T MB-440-08-C MB-440-08-A
10mm 10mm 20mm 12mm MB-440-10 MB-440-10-T MB-440-10-C MB-440-10-A
12mm 12mm 25mm 83mm MB-440-12 MB-440-12-T MB-440-12-C MB-440-12-A
16mm 16mm 32mm 92mm MB-440-16 MB-440-16-T MB-440-16-C MB-440-16-A
20mm 20mm 38mm 104mm MB-440-20 MB-440-20-T MB-440-20-C MB-440-20-A
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Steel & Hi-Temp Alloys

ST/ MST J Flute Super Tuffy Grade Carbide End Mills

Characteristics >t

3 Flute

60° Helix

v

Applications Side Milling

& =]

Finishing

Dry

Cold Air

Spray Mist

Materials

Cast Iron

Steel

SUPER
Alloys ‘

Stainless Steel Super Alloys

Goatings

Titanium

Titanium

Aluminum

Nitride  Carbo-Nitride Titan. Nitride

Overall Length

4
Shank
Diameter
'

ST-360 Tolerances

Cutting Dia. = +.000/-.003"
Shank Dia. = —.0001/-.0002"
Flute Length (1/8" to 1/4") = +.030/-.002" Flute Length = +0.500/+1.500mm

MST-360 Tolerances
Cutting Dia. = +.000/—.075mm
Shank Dia. = —.002/-.005mm

(5/16" to 3/4") = +.060/-.003"  OAL = +1.000mm

0AL = +.060"

Cutting
Diameter

1/8"
3/16"
1/4"
5/16"
3/8"
7/16"
172"
9/16"
5/8"
3/4"

= |

MST-360 3 Fiute Super Tuffy Carhide Standard Length & W W

Shank
Diameter

1/8"
3/16"
/4"
5/16"
3/8"
7/16"
172"
9/16"
5/8"
3/4"

Flute
Length

172"
5/8"
3/4"
13/16"
7/8"
i
1"
1-1/4"
1-1/4"
1-1/2"

Overall
Length

1-1/2"
7
2-1/2"
2-1/2"
2-1/2"
2-3/8"
3
3-1/2"
3-1/2"
m

Tool Number
Uncoated

ST-360-04
ST-360-06
ST-360-08
ST-360-10
ST-360-12
ST-360-14
ST-360-16
ST-360-18
ST-360-20
ST-360-24

|Hil—i'\+ii
L, . W)

Tool Number
TiN Coated

ST-360-04-T
ST-360-06-T
ST-360-08-T
ST-360-10-T
ST-360-12-T
ST-360-14-T
ST-360-16-T
ST-360-18-T
ST-360-20-T
ST-360-24-T

ST-360-04-C ST-360-04-A

Cutting
Diameter

3mm
4mm
Smm
Bmm
8I'I1I11
10mm
12mm
16mm
20mm

60

Shank
Diameter

3mm
4mm
5mm
6mm
8mm
10mm
12mm
16mm
20mm

Flute
Length

12mm
12mm
14mm
14mm
16mm
20mm
25mm
32mm
38mm

Overall
Length

38mm
50mm
50mm
57 mm
63mm
72mm
83mm
92mm
104mm

Tool Number
Uncoated

MST-360-03
MST-360-04
MST-360-05
MST-360-06
MST-360-08
MST-360-10
MST-360-12
MST-360-16
MST-360-20

Tool Number
TiN Coated

MST-360-03-T
MST-360-04-T
MST-360-05-T
MST-360-06-T
MST-360-08-T
MST-360-10-T
MST-360-12-T
MST-360-16-T
MST-360-20-T

MST-360-03-C MST-360-03-A

Tool Number Tool Number
TiCN Coated AITiN Coated

ST-360-06-C ST-360-06-A
ST-360-08-C ST-360-08-A
ST-360-10-C ST-360-10-A
ST-360-12-C ST-360-12-A
ST-360-14-C ST-360-14-A
ST-360-16-C ST-360-16-A
ST-360-18-C ST-360-18-A
ST-360-20-C ST-360-20-A
ST-360-24-C ST-360-24-A

Tool Number Tool Number
TiCN Coated AITiN Coated

MST-360-04-C MST-360-04-A
MST-360-05-C MST-360-05-A
MST-360-06-C MST-360-06-A
MST-360-08-C MST-360-08-A
MST-360-10-C MST-360-10-A
MST-360-12-C MST-360-12-A
MST-360-16-C MST-360-16-A
MST-360-20-C MST-360-20-A




6 Flute Super Tuffy Grade Carbide End Mills ST/ MST

Characlerislics Square End  Corner Radius

6 Flute

S

30° Helix 40 Helix

Applications """

Semi-
Finishing

Finishing

b fijOfo ) |

Cald Air Spray Mist

ICas

-

Materials “*t"™

Steel

SUPER:
=

Stainless Steel Super Alloys

Available with

Coolant

Graaves

See Page 73

Goatings

Titanium

Titanium

Aluminum

Nitride  Carbo-Nitride Titan. Nitride

Overall Length

f
Shank
Diameter

S Cutter

Dlameter
3

@

ST-630/ST-646 Tolerances
Cutting Dia. = +.001/-.000"

Flute Length = +.060/—.000"
OAL = +.060"

MST-646 Tolerances

Cutting Dia. = +.025/—.000mm
Shank Dia. = —.0001/-.0002" Shank Dia. = —.002/—-.005mm
Flute Length = +0.500/+1.500mm
OAL = +1.000mm

i - N4 Tolerances
™ - Corner Radius ~ 40° Helix
ST-646 o Fute Super Tutty Carbide Standard Length &
Cutting Shank Flute Corner Overall Tool Number Tool Number
Diameter Diameter Length Radius Length Uncoated TiN Coated
3/8" 3/8" 7/8" .005"7.007" 2-1/2" ST-646-12 ST-646-12-T
1/2" 1/2" 1" .006"/.009" 3" ST-646-16 ST-646-16-T
5/8" 5/8" 1-1/4" .009"7.011" 3-1/2" ST-646-20 ST-646-20-T
3/4" 3/4" 1-1/2" .011"/.014" 4" ST-646-24 ST-646-24-T
1" 1" 2-1/2 .012"7.015" 5" ST-646-32 ST-646-32-T
MST-646 srute Super Tuffy Carbide Standard Length a
Cutting Shank Flute Corner Overall Tool Number Tool Number
Diameter Diameter Length Radius Length Uncoated TiN Coated
10mm 10mm 20mm .125/.180mm 72mm MST-646-10 MST-646-10-T
12mm 12mm 25mm .150/.230mm 83mm MST-646-12 MST-646-12-T
16mm 16mm 32mm .230/.280mm 92mm MST-646-16 MST-646-16-T
20mm 20mm 38mm .280/.355mm 104mm MST-646-20 MST-646-20-T

' N 0=
1" - -~ - | Square End 30° Helix

ST-630 6 Flute Super Tuffy Garbide Standard Length

Honed
Radius

Tool Number
TiCN Coated

ST-646-12-C
ST-646-16-C
ST-646-20-C
ST-646-24-C
ST-646-32-C

Tool Number
TiCN Coated

MST-646-10-C
MST-646-12-C
MST-646-16-C
MST-646-20-C

Tolerances

Cutting
Diameter

3/8"
1/2"
5/8"
3/4"
lll

Shank
Diameter

3/8"
1/2"
5/8"
3/4"
1II

Flute
Length

7/8"
1II
1-1/4"
1-1/72"
2-1/2"

Overall
Length

2-1/2"
3"
3-1/2"
4II
5II

Tool Number
Uncoated

ST-630-12
ST-630-16
ST-630-20
ST-630-24
ST-630-32

Tool Number
TiN Coated

ST-630-12-T
ST-630-16-T
ST-630-20-T
ST-630-24-T
ST-630-32-T

Tool Number
TiCN Coated

ST-630-12-C
ST-630-16-C
ST-630-20-C
ST-630-24-C
ST-630-32-C

Tool Number
AITiN Coated

ST-630-12-A
ST-630-16-A
ST-630-20-A
ST-630-24-A
ST-630-32-A

Tool Number
AITiN Coated

ST-646-12-A
ST-646-16-A
ST-646-20-A
ST-646-24-A
ST-646-32-A

Tool Number
AITiN Coated

MST-646-10-A
MST-646-12-A
MST-646-16-A
MST-646-20-A
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Steel & Hi-Temp Alloys
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ST/ MST 4 Flute Super Tuffy Grade Carbide End Mills

I
Characlerislics Square End 4 Flute \30° Helix
AA
All|l|ll:al|0ns Side Mﬂlmg Roughing Flﬁlin):l‘ng Finishing Cold Air Spray Mist
Bst inless| 12
rO% SE

H Cast Iron Steel Stainless Steel Super Alloys
Materials : uper o

X

T Titanium Titanium Aluminum
cna"ngs Nitride ~ Carbo-Nitride Titan. Nitride

| Overall Lengh ST-430/434 Tolerances MST-430 and MST-434 Tolerances
-t \ Cutting Dia. = +.001/-.000" Cutting Dia. = +.025/—.000mm
Disahmaggﬂ{l[ ................ u&”m"ir @ Shank Dia. = —.0001/-.0002" Shank Dia. = —.002/~.005mm
i \ Flute Length (1/8" to 5/16") = +.030/—.000"  Flute Length = +0.500/+1.500mm
— (3/8"to 1") = +.060/—.000" 0AL = +1.000mm
|<—Flute Length —>| OAL = +.060"

-~ Sharp
N Edges Tolerances
ST-430 4 Flute Super Tuffy Carbide Standard Length E w W

Cutting Shank Flute Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Length Uncoated TiN Coated TiCN Coated AITiN Coated
1/8" 1/8" 1/2" 1-1/2" ST-430-04 ST-430-04-T ST-430-04-C ST-430-04-A
5/32" 3/16" 9/16" 2" ST-430-05 ST-430-05-T ST-430-05-C ST-430-05-A
3/16" 3/16" 5/8" 2" ST-430-06 ST-430-06-T ST-430-06-C ST-430-06-A
7/32" /4" 5/8" 2-1/2" ST-430-07 ST-430-07-T ST-430-07-C ST-430-07-A
1/4" 1/4" 3/4" 2-1/2" ST-430-08 ST-430-08-T ST-430-08-C ST-430-08-A
9/32" 5/16" 3/4" 2-1/2" ST-430-09 ST-430-09-T ST-430-09-C ST-430-09-A
5/16" 5/16" 13/16" 2-1/2" ST-430-10 ST-430-10-T ST-430-10-C ST-430-10-A
3/8" 3/8" 7/8" 2-1/2" ST-430-12 ST-430-12-T ST-430-12-C ST-430-12-A
7/16" 7/16" 1" 2-3/4" ST-430-14 ST-430-14-T ST-430-14-C ST-430-14-A
1/2" 1/2" 1" 3" ST-430-16 ST-430-16-T ST-430-16-C ST-430-16-A
9/16" 9/16" 1-1/4" 3-1/2" ST-430-18 ST-430-18-T ST-430-18-C ST-430-18-A
5/8" 5/8" 1-1/4* 3-1/2" ST-430-20 ST-430-20-T ST-430-20-C ST-430-20-A
3/4" 3/4" 1-1/2" 1" ST-430-24 ST-430-24-T ST-430-24-C ST-430-24-A

MST-430 4 Fiute Super Tuffy Carhide Standard Length &

Cutting Shank Flute Overall Tool Number Tool Number Tool Number Tool Number

Diameter Diameter Length Length Uncoated TiN Coated TiCN Coated AITiN Coated
3mm 3mm 12mm 38mm MST-430-03 MST-430-03-T MST-430-03-C MST-430-03-A
dam dom 12mm 50mm MST-430-04 MST-430-04-T MST-430-04-C MST-430-04-A
Smm Smm 14mm 50mm MST-430-05 MST-430-05-T MST-430-05-C MST-430-05-A
Bmm Bmm 14mm 57 mm MST-430-06 MST-430-06-T MST-430-06-C MST-430-06-A
8mm 8mm 16mm 63mm MST-430-08 MST-430-08-T MST-430-08-C MST-430-08-A
10mm 10mm 20mm 72mm MST-430-10 MST-430-10-T MST-430-10-C MST-430-10-A
12mm 12mm 25mm 83mm MST-430-12 MST-430-12-T MST-430-12-C MST-430-12-A
16mm 16mm 32mm 92mm MST-430-16 MST-430-16-T MST-430-16-C MST-430-16-A
20mm 20mm 38mm 104mm MST-430-20 MST-430-20-T MST-430-20-C MST-430-20-A




4 Flute Super Tuffy Grade Carbide End Mills ST/ MST

Characlerislics Corner Break 4 Flute

NS

30° Helix

T-Process
Hone

L Efzlz] 0

Roughing

Applications """

Semi-
Finishing

Finishing Dry

Wet

Cold Air

Spray Mist

ast
ron

Materials Cast Iron Steel

SUPER:
=

Stainless Steel Super Alloys

Titanium Titanium

Nitride

Goatings

Aluminum

Carbo-Nitride ~Titan. Nitride

Overall Length

: <\
I).Shantk E——— _ \ Dputte'r -
ameter ’ amete
|# \ A |$ r

|<— Flute Length —>|

ST-434 4 Fiute Super Tuffy Carbide Standard Length

ST-430/434 Tolerances

Cutting Dia. = +.001/-.000"
Shank Dia. = —.0001/-.0002"

Flute Length (1/8" to 5/16") = +.030/-.000"
(3/8"to 1") = +.060/-.000"

OAL = +.060"

Tolerances

e

MST-430 and MST-434 Tolerances
Cutting Dia. = +.025/—.000mm
Shank Dia. = —.002/—.005mm
Flute Length = +0.500/+1.500mm
OAL = +1.000mm

Cutting Shank Flute Corner Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Break Size Length Uncoated TiN Coated TiCN Coated AITiN Coated
1/8" 1/8" 1/2" .003"/.005" 1-1/2" ST-434-04 ST-434-04-T ST-434-04-C ST-434-04-A
3/16" 3/16" 5/8" .003"/.005" 2" ST-434-06 ST-434-06-T ST-434-06-C ST-434-06-A
1/4" 1/4" 3/4" .003"7.005" 2-1/2" ST-434-08 ST-434-08-T ST-434-08-C ST-434-08-A
5/16" 5/16" 13/16" .004"/.006" 2-1/2" ST-434-10 ST-434-10-T ST-434-10-C ST-434-10-A
3/8" 3/8" 7/8" .005"7.007" 2-1/2" ST-434-12 ST-434-12-T ST-434-12-C ST-434-12-A
1/2" 1/2" 1" .006"/.009" 3" ST-434-16 ST-434-16-T ST-434-16-C ST-434-16-A
5/8" 5/8" 1-1/4" 009"7.011" 3-1/2" ST-434-20 ST-434-20-T ST-434-20-C ST-434-20-A
3/4" 3/4" 1-1/2" 011'/.014" 4" ST-434-24 ST-434-24-T ST-434-24-C ST-434-24-A
O3 ﬂ: -
MST-434 4 Fiute Super Tuffy Carhide Standard Length W W
Cutting Shank Flute Corner Overall Tool Number Tool Number Tool Number Tool Number
Diameter Diameter Length Break Size Length Uncoated TiN Coated TiCN Coated AITiN Coated
3mm 3mm 12mm .075/.125mm 38mm MST-434-03 MST-434-03-T MST-434-03-C MST-434-03-A
dom dom 12mm .075/.125mm 50mm MST-434-04 MST-434-04-T MST-434-04-C MST-434-04-A
Smm Smm 14mm .075/.125mm 50mm MST-434-05 MST-434-05-T MST-434-05-C MST-434-05-A
Bmm 6mm 14mm .075/.125mm 57 mm MST-434-06 MST-434-06-T MST-434-06-C MST-434-06-A
8mm 8mm 16mm .100/.150mm 63mm MST-434-08 MST-434-08-T MST-434-08-C MST-434-08-A
10mm 10mm 20mm .125/.175mm 12mm MST-434-10 MST-434-10-T MST-434-10-C MST-434-10-A
12mm 12mm 25mm .150/.130mm 83mm MST-434-12 MST-434-12-T MST-434-12-C MST-434-12-A
16mm 16mm 32mm .230/.280mm 92mm MST-434-16 MST-434-16-T MST-434-16-C MST-434-16-A
20mm 20mm 38mm .280/.360mm 104mm MST-434-20 MST-434-20-T MST-434-20-C MST-434-20-A
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Hi-Temp Alloys Tools in Other Sections

TS/ MTS . -

(See Multiple Applications) 106
201/301/401
TR . -

(See Multiple Applications) 108
303/404/606
MINIATURES (See Miniatures Applications) B — 89
SAWS (See Saws Applications) 121






