MILLING TOOLS MILLING TOOLS
CRAZYMILL COOL BALL - 72 CRAZYMILL COOL BALL - 72

CrazyMill Cool Ball - 22 =

CRAZYMIILL HSPC MILLING TOOL FOR DIFFICULT TO MACHINE MATERIALS

Cool

CrazyMill Cool Ball is an innovative ball endmill from Mikron Tool developed for the roughing and
finishing of stainless steels, titanium alloys, CrCo alloys and super alloys. With a very efficient integrated

coolant supply it reaches the highest cutting speeds and guarantees a high chip removal rate.

The cutting geometry is especially designed to improve speed and surface quality in a manner to limit

oscillation and vibration. The extended cutting depths facilitate machining on the radius and on the

cylindrical part, and make the milling cutter into a versatile tool.

CrazyMill Cool Ball combines HSC (high-speed cutting) and HPC (high-performance cutting), thus
becoming an HSPC (high-speed performance cutting) ball endmill.
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MILLING TOOLS CRAZYMIHL CRAZYML MILLING TOOLS

by Mikron Tool by Mikron Tool

CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

Maximum performance and surface quality 2 xd 3xd 5xd
BALL ENDMILL WITH COOLANT THROUGH THE SHANK FOR ROUGHING AND FINISHING Type A Type B Type C PATENTED

B Coated B Coated B Coated
With CrazyMill Cool Ball, Mikron Tool expands its range of milling tools for difficult to machine u

1| SHANK
The robust carbide shank guarantees stable

and vibration-free milling. A high degree of
in the diameter range of 0.3 mm to 8.0 mm and a maximum milling depth up to 5 x d. The cutting precision and excellent surface quality are

Integrated cooling B integrated cooling B integrated cooling
materials. Three versions of two fluted ball endmill with coolant through the shank are available

length is always 2 x d. achieved.

B CrazyMill Cool Ball, type A — milling depth 2 x d, through shank coolant, Z = 2
2 | INTEGRATED COOLING - PATENTED

The integrated cooling channels guarantee
constant and maximal cooling of the cutting
edges and optimal chip removal. The result
is higher cutting speed and depth as well
as improved surface quality.

B CrazyMill Cool Ball, type B — milling depth 3 x d, through shank coolant, Z = 2

[ | CrazyMill Cool Ball, type C — milling depth 5 x d, through shank coolant, Z = 2

07
3| CARBIDE
The specially developed micro-grain carbide
meets all requirements in terms of mecha-
nical properties.

4 | COATING
The high-performance RIP coating is heat-
resistant and wear-resistant, prevents build
up edges and guarantees optimum chip
flushing. The result is long tool life.

5| CUTTING GEOMETRY
Developed for the machining of difficult-to-
machine materials such as stainless steels,
titanium, titanium alloys and heat-resistant
alloys. Ensures roughing and finishing with
high surface quality. Due to its highly smooth
running, it will work with no vibration.

page 581 page 582 page 583

Mill tip
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MILLING TOOLS crRAZYMIILL crRAZYIIILL MILLING TOOLS
CRAZYMILL COOL BALL - Z2 Cool Cool CRAZYMILL COOL BALL - Z2
H %“O"@ o/(: 7‘ @
ROUGHING AND FINISHING CUTTER WITH INTEGRATED COOLING, FROM 0.3 MM
. SHORT MACHINING TIME | up to 2 times faster APPLICATION COMPONENTS MATERIALS EXAMPLES
DOMAINS EXAMPLES GROUPS Mat. no. DIN AISI/ ASTM / UNS
. LONG TOOL LIFE | due to efficient c°°|ing Dental Tooth crown Group P 1.0401 c1s 1015
Unalloyed and ’
due to through shank coolant alloyed steel
B HIGH DEGREE OF PROCESS RELIABILITY | 9 Medical technology Component for endoscope 1.3505 100Cré 52100
| HIGH SURFACE QUALITY | due to anti-vibration geometry 1.2436 X210CrW12 D4 /D6
Automotive industry Components for injection '
. s . system
B Low PRODUCTION COSTS | roughing and finishing with one tool y Group M 1.4105 X6CrMoS17 430F
. . . . Stainless steel '
Mechanical engineering Machine components
1.4112 X90CrMoV18 4408
Watches Watch housing
DATA MIKRON TOOL 1.4301 X5CrNi 18-10 304
CrazyMill Cool Ball - 72 Food industry Nozzle Group K 0.7040 66640 60-40-18
- Carbide Cast iron '
Tool type
- Coated Aerospace industry Engine parts ﬁ::]t:“e)r:\:)us metals 3.2315 AlMgSi1 6351
- Integrated cooling
Power industry Blade 3.2163 GD-AISi9Cu3 A380
Item number 2.CM(C30.C572.600.1 2.004 Cu-OF / CW008A C10100
2.0321 Cuzn37 CW508L C27400
COMPONENT Roughing 2.102 Cusné C51900
B lat v, = 170 m/min
one plate . f, =0.050 mm
Cutting data 4 =1xd 2.096 CUAIOMn2 C63200
MATERIAL p.m, 1_
. 3. =1mm
TiAI6V4 / 3.7165 / B348 (Grade 5) P Sroup 1 2.4856 INCONEL 625
per alloys
MACHINING )
. 2.4665 NiCr22Fe18Mo HASTELLOY X
B Roughing
W d=6mm Group 52 3.7035 Gr2 B348/ F67
Titanium
MILLING TOOL (pure and alloyed) }
Mikron Tool - CrazyMill Cool Ball - 22 - Type C 3.7165 TiAleva B348/F136
Group 53 2.4964 CoCr20W15Ni HAYNES 25
CrCo alloys
Group H1 1.2510 100MnCrMoW4 o1
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MILLING TOOLS CRAZYMIHL CRAZYML MILLING TOOLS

CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

CrazyMill Cool Ball - Z2 Type A-2xd-Ball - 22

MILLING WITH INTEGRATED COOLING Carbide| | /2 @ ‘v/' N @ @ @ 2 @
eXedur RIP b S
@d, 1.0 - 8.0 mm
. . . - g . - . +0.01 mm
CrazyMill Cool Ball is setting new standards for copy and side milling. Its strengths include high cutting Tolerance 001 mm
speeds and depths, high removal rates, a long tool life and excellent surface quality.
Ball
| 1 Tall 1 | | 1 1 0.005
The new features of this roughing and finishing cutter include not only the solid carbide, coating, and re Iy = Effective length
geometry, but especially the unique cooling system with cooling channels integrated in the shaft, which e I2 = Cutting length
. . . . . . . S [ § it QR —1 = -
achieve constant and extensive cooling of the cutting edges, thus enabling the highest cutting speeds = gD | == %(g? | 24,
and maximum feed. =1
L
The milling tools have three to five integrated cooling channels depending on the shaft diameter.
d, d, r I, I, D L z Item =
: : (h6) number =
Coolant type, pressure and filtration [mm]  [inch]  [mm]  [mm]  [mm]  [mm]  [mm]  [teeth] g
Detailed recommendations for coolant type, pressure and filtration are on page "milling process". 03 015 060 060 3 38 5 2 CMC30A522.0301 | =
0396 1/64 0198 079 079 3 38 2 2.CMC.BAZ2 F164 [
Please note 0.4 020 080 080 3 38 2 2.CMC30.A572.040.1 | m
You couldn't find your suitable version of the CrazyMill Cool Ball (diameter, length, cutting 05 02> 1.00  1.00 3 38 2 2.CMC30.A522.050.1 | m
directi > Ask b e . 0.6 030 120 120 3 38 2 2.CMC30.A572.060.1 | m
irection....)? Ask us about our customized versions! 0793 1/32 0397 159 159 3 38 2 2.CMC.BAZ2 F132 n
0.8 040 160 160 3 38 2 2.CMC30.A572.080.1 | m
1.0 050 200 200 4 40 2 2.CMC30.A572.100.1 | m
12 0.60 240  2.40 4 40 2 2.CMC30.A572.120.1 | m
15 075 300 3.00 4 40 2 2.CMC30.A572.150.1 | m
1587  1/16 0794 317 3.7 4 40 2 2.CMC.BAZ2 F116 u
1.8 090 360 360 4 40 2 2.CMC30.A572.180.1 | m
2.0 1.00 400  4.00 4 40 2 2.CMC30.A572.200.1 | m
2381 3/32 1191 476 476 4 40 2 2.CMC.BAZ2 F332 u
25 125 500  5.00 6 45 2 2.CMC30.A522.250.1 | m
3.0 150 600  6.00 6 50 2 2.CMC30.A572.300.1 | m
3175 1/8 1588 635 635 6 50 2 2.CMC.BAZ2.F18 u
3968 5/32 1984 794 794 6 50 2 2.CMC.BAZ2 F532 n
4.0 200 800 800 6 50 2 2.CMC30.A572.400.1 | m
4762 3/16 2381 952 952 8 60 2 2.CMC.BAZ2 F316 [
5560 7/32 2780 11.12 1112 10 60 2 2.CMC.BAZ2 F732 u
6.0 3.00  12.00 12.00 10 60 2 2.CMC30.A572.600.1 | m
6350 1/4 3175 1270 1270 10 60 2 2.CMC.BAZ2 F14 n
8.0 400 1600 16.00 12 70 2 2.CMC30.A572.800.1 | m
m Stock item

Regrinding: This product is not suitable for regrinding.
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MILLING TOOLS CRAZYMIL CRAZYMIHL MILLING TOOLS

by Mikron Tool by Mikron Tool

CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

Carbide 72 30° @ @ @ @ Carbide /2 @ g @ @ @ B @
ad, 1.0-8.0mm ad, 1.0-8.0 mm
Tolerance J'_ggl mm Tolerance +8gl mm
Ball Ball
3xd, | 0005 5xd; | 0005

I1 = Effective length I1 = Effective length

SE_| 1 : =y 1 -
o=t %&? - ', I> = Cutting length — s%? - -t I = Cutting length

1 oD | - ESSS | 24, % gD | HfI==s==== —adEE S | 24,
Iz lz

L L
d d I I, D L z Item = d d I I, D L z Item =

(h6) number = (h6) number =
[mm] [inch] [mm] [mm] [mm] [mm] [mm] [teeth] g [mm] [inch] [mm] [mm] [mm] [mm] [mm] [teeth] 2
0.3 0.15 0.90 0.60 3 38 2 2.CMC30.8522.030.1 | m 0.3 0.15 1.50 0.60 3 38 2 2.CMC30.C522.030.1 | =
039 1/64 0.198 1.19 0.79 3 38 2 2.CMC.BBZ2.F164 [ ] 0396 1/64 0.198 1.98 0.79 3 38 2 2.CMC.BCZ2.F164 n
0.4 0.20 1.20 0.80 3 38 2 2.CMC30.85Z2.040.1 | m 0.4 0.20 2.00 0.80 3 38 2 2.CMC30.C572.040.1 | =
0.5 0.25 1.50 1.00 3 38 2 2.CMC30.8522.050.1 | m 0.5 0.25 2.50 1.00 3 38 2 2.CMC30.C522.050.1 | m
0.6 0.30 1.80 1.20 3 38 2 2.CMC30.8522.060.1 | m 0.6 0.30 3.00 1.20 3 38 2 2.CMC30.C572.060.1 | m
0.793 1/32 0.397 2.38 1.59 3 38 2 2.CMC.BBZ2.F132 [ ] 0.793 1/32 0.397 3.97 1.59 3 38 2 2.CMC.BCZ2.F132 [ ]
0.8 0.40 2.40 1.60 3 38 2 2.CMC30.8522.080.1 | m 0.8 0.40 4.00 1.60 3 38 2 2.CMC30.C522.080.1 | m
1.0 0.50 3.00 2.00 4 40 2 2.CMC30.B522.100.1 u 1.0 0.50 5.00 2.00 4 40 2 2.CM(C30.C522.100.1 | |
1.2 0.60 3.60 2.40 4 40 2 2.CMC30.8522.120.1 | m 1.2 0.60 6.00 2.40 4 40 2 2.CMC30.C572.120.1 | m
1.5 0.75 4.50 3.00 4 40 2 2.CMC30.85Z2.150.1 | m 1.5 0.75 7.50 3.00 4 40 2 2.CMC30.C522.150.1 | m
1.587 1/16 0.794 4.76 3.17 4 40 2 2.CMC.BBZ2.F116 ] 1.587 1/16 0.794 7.94 3.17 4 40 2 2.CMC.BCZ2.F116 | ]
1.8 0.90 5.40 3.60 4 40 2 2.CMC30.8522.180.1 | m 1.8 0.90 9.00 3.60 4 44 2 2.CMC30.C572.180.1 | m
2.0 1.00 6.00 4.00 4 40 2 2.CMC30.B572.200.1 u 2.0 1.00 10.00 4.00 4 44 2 2.CM(C30.C522.200.1 | |
2381  3/32  1.191 7.14 4.76 4 40 2 2.CMC.BBZ2.F332 [ ] 2381 3/32  1.191 11.91 476 4 44 2 2.CMC.BCZ2.F332 [ ]
2.5 1.25 7.50 5.00 6 45 2 2.CMC30.8522.250.1 | m 2.5 1.25 12.50 5.00 6 50 2 2.CMC30.C522.250.1 | m
3.0 1.50 9.00 6.00 6 50 2 2.CMC30.8522.300.1 | m 3.0 1.50 15.00  6.00 6 55 2 2.CMC30.C572.300.1 | =
3.175  1/8 1.588 9.53 6.35 6 55 2 2.CMC.BBZ2.F18 [ ] 3175  1/8 1.588 15.88  6.35 6 60 2 2.CMC.BCZ2.F18 [ ]
3968 5/32 1984 1190 794 6 55 2 2.CMC.BBZ2.F532 [ ] 3968 5/32 1984 1984 794 6 60 2 2.CMC.BCZ2.F532 ]
4.0 2.00 12.00 8.00 6 55 2 2.CMC30.8522.400.1 | m 4.0 2.00 20.00 8.00 6 60 2 2.CM(C30.C5Z2.400.1 | m
4762  3/16  2.381 1429 952 8 65 2 2.CMC.BBZ2.F316 [ ] 4762 3/16 2381 2381 952 8 70 2 2.CMC.BCZ2.F316 ]
5560 7/32 2780 16.68 11.12 10 65 2 2.CMC.BBZ2.F732 ] 5560 7/32 2.780 27.80 11.12 10 70 2 2.CMC.BCZ2.F732 ]
6.0 3.00 18.00 12.00 10 65 2 2.CMC30.8522.600.1 | m 6.0 3.00 30.00 12.00 10 70 2 2.CMC30.C5Z2.600.1 | m
6.350 1/4 3.175 19.05 12.70 10 65 2 2.CMC.BBZ2.F14 ] 6.350 1/4 3.175 31.75 12.70 10 70 2 2.CMC.BCZ2.F14 ]
8.0 4.00 24.00 16.00 12 80 2 2.CMC30.8522.800.1 | m 8.0 4.00 40.00 16.00 12 90 2 2.CM(C30.C522.800.1 | m
m Stock item m Stock item
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MILLING TOOLS WMZWIIIW WMZWIIIW MILLING TOOLS
CRAZYMILL COOL BALL - Z2 Cool Cool CRAZYMILL COOL BALL - 72
T A R h : V. [m/min] RECOMMENDATION FOR USE
yp e - O u g I n g f, [mm] @ Excellent | © Good | O Acceptable | 1 Not recommended

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials . 0.3 mm-0.4 mm 0.5 mm-0.8 mm 1.0 mm-1.2 mm 1.5mm-1.8 mm 2.0 mm-2.5mm 3.0 mm 4.0 mm-6.0 mm
group Material Mat.no.  DIN AISI/ASTM/UNS 1/64" 1/32" 116" 3/32" 1/8" 5/32-3/16-7/32-1/4"
V. f. V. f. V. f. V. f, Ve f, V. f. V. f. Ve
1.0301 c10 AISI 1010
Roughing P Unalloyed carbon 10401 C15 Alsl 1015
steel 1.1191 C45E/CK45 AISI 1045 60 0.005-0.007 100 0.010-0.014 | 140  0.015-0.017 | 200  0.024-0.026 | 220  0.034-0.036 | 240 0.048 280 0.050 280
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
a 1.5752 15NiCr13 ASTM 3415 / AISI 3310
P 1.7131 16MnCr5 AISI 5115
“ae komwjg%eﬁ‘f;fni 1.3505 100Cr6 AlSI 52100 60 0.004-0.006 100 0009-0.012 | 140 00170016 1 o0y 00220024 | 220 0032-0.034 | 240 0.046 280 0.048 280
1.7225 42CrMo4 AISI 4140
= 2,=0.5xd, 12842 90MnCrv8 AlSI 02
(@d,<0.5 mm)
1.2379 X153CrMoV12 AISI D2
m a,=1xd, High alloyed tool 12436  X210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 60 0.004-0.006 100 0.008-0.011 | 140  0.011-0.013 | 200  0.020-0.022 | 220  0.030-0.032 | 240 0.042 280 0.044 280
i A = 1900 Nmme 13343 HS6-5-2C AISI M2 / UNS T11302
= a,=0.5xd, 1.3355 HS18-0-1 AISI T1 /UNS T12001
_Machining angle=0° M fsetfr‘gi‘ces”tee‘ 1'3%? igg;}osw Q:Z:ggF/UNSSBOOO 60 0.005-0.007 100 0.010-0.014 | 140  0.016-0.018 | 200  0.024-0.026 | 220  0.034-0.036 | 240 0.046 280 0.048 280
Stainless steel 1.4034 X46Cr13 AISI 420C
B, LA XIOCTMOV 1 LS| 4408 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.044 280 0.046 280
] i::‘r?‘ef;tséee‘w 1'322? ;ggrm'guzglgg 2':;&3?5/?;'\/'17'4% 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.044 280 0.046 280 0.046
- R rNICu - -
1.4301 X5CrNi 18-10 AlSI 304
?uas‘t”e‘ﬁfts‘sme‘ 1'3131? ;;Erm'molzlgi 2:2:?12;\/' 60 0.004-0.006 100 0.008-0.011 | 140  0.012-0.014 | 200  0.016-0.018 | 220  0.030-0.032 | 240 0.042 280 0.044 280 0.044
R rNIvIO -15-
1.4539 X1NiCrMoCu 25-20-5  AISI 904L
0.6020 GG20 ASTM 30
K ) 0.6030 GG30 ASTM 40B
Cast iron 0.7020 6GGa0 ASTM 60.40-18 60 0.003-0.005 100 0.006-0.009 | 120  0.011-0.022 | 140  0.024-0.026 | 160  0.028-0.036 | 180  0.042-0.048 | 200  0.052-0.057 | 200  0.052-0.057
/‘ 0.7060 GGG6O ASTM 80-60-03
"/‘ N d%rﬂénﬁfm alloy gfé;g ::’zvrlﬁxjgcms :gm Sg?; 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
M Aluminium alloy 32163 GD-AISI9CU3 ASTM A380
e 32381 GD-AISHOMg NS A03590 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
2.004 Cu-OF / CWO008A UNS C10100
Copper 50065 CUETP / CWOOAA NS C11000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 & 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 5036 CuZna0 CWE0OL UNS 28000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 & 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
. uzsn
Brass, Bronze 2.0401 CuZn39Pb3 / CW614N  UNS C38500
B a0 M 5102 CuSnG UNS C51900 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
Bronze 2.0966 CuAl10Ni5Fed UNS C63000
, 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
Rm < 600 N/mm 2.096 CuAloMn2 UNS C63200
2.4856 Inconel 625
S 2.4668 Inconel 718
1 Super alloys 5 ag17 NiMo28 Hastelloy B2 60 0.003-0.004 100 0.004-0.006 & 120  0.007-0.008 | 130  0.009-0.010 | 140  0.010-0.012 | 150 0.015 170 0.020 170 0.020
2.4665 NiCr22Fe18Mo Hastelloy X
o 3.7035 Gr.2 ASTM B348 / F67
Titanium pure 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 & 140  0.028-0.030 | 150 0.042 170 0.044 170 0.044
S 3.7065 Gr.d ASTM B348 / F68
2 . 3.7165 TiAl6V4 ASTM B348/F136
Titanium alloys 59367 TAIEND7 ASTM F1295 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 | 140  0.028-0.030 | 150 0.042 170 0.044 170 0.044
. |
2.4964 CoCr20W15Ni Haynes 25
3 CrCo alloys CrCoMo28 ASTM F1537 60 0.003-0.004 100 0.004-0.006 | 140  0.007-0.008 | 180  0.009-0.010 | 200  0.010-0.012 | 220 0.015 240 0.020 240 0.020
rCoivio.
Hardened steel
1 e e 1.2510 100MnCrMoW4 AlSI O1 60 0.004-0.006 80  0.007-0.009 | 100  0.010-0.012 | 140  0.014-0.018 | 180  0.020-0.026 | 200 0.035 240 0.040 240 0.040
H Hardened steel 1.2379 X153CrMoV12 AlSI D2
2 > 55 HRC

584 | wmironTOOL

www.mikrontool.com | 585




MILLING TOOLS CRAZYMIHL CRAZYMIL MILLING TOOLS

CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

. " . " V. [m/min]
RECOMMENDATION FOR USE
_ Type A - S e m I _fl n I S h I n g :; [nEzin] @ Excellent | @ Good | O Acceptable | & Not recommended
eff

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials Material Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group ELEE no. UNS 1/64" 1/32" 1/16" 3/32" 178" 5/32" 3/16-7/32-1/4"
V. diw f, |vodiw f, |v.ds f, v dis f, vody f, vody f, vody f, vody f, vody f, vody f, vody f. vody f. vody f. vo di f,
1.0301 C10 AISI 1010
—Semi_ﬁnishing P Unalloyed carbon  1.0401 C15 AlISI 1015
steel 1.1191 C45E/CK45 AISI 1045 55 0.29 0.005| 73 0.39 0.007 | 92 0.48 0.010 100 0.60 0.012 100 0.80 0.014 [140 1.00 0.015 [140 1.20 0.017 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 |220 2.50 0.036 |240 3.00 0.048 |260 4.00 0.050 |260 6.00 0.050 |260 8.00 0.050
Rm <800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
1.5752 15NiCr13 ASTM 3415
lloved | 1.7131 16MnCr5 AISI 5115
E%ng%yoewsrf;? 1.3505 100Cr6 AISI 52100 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.009 | 100 0.60 0.011 100 0.80 0.012 |140 1.00 0.014 |140 1.20 0.016 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 |220 2.50 0.034 |240 3.00 0.046 |260 4.00 0.048 |260 6.00 0.048 |260 8.00 0.048
1.7225 42CrMo4 AISI 4140
" e r’;ﬂ; 12842 90MnCrvs AlSI 02
e ) 1.2379 X153CrMoV12 AISI D2
m a,=0.5xd, High alloyed tool 4 7436 x210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [140 1.00 0.011 |140 1.20 0.013 |200 1.50 0.020 |200 1.80 0.022 |220 2.00 0.030 |220 2.50 0.032 |240 3.00 0.042 |260 4.00 0.044 |260 6.00 0.044 |260 8.00 0.044
A= 1200N/mme | 1:3343 HS6-5-2C AlsI M2
= a,=0.1xd, 13355 HS18-0-1 AISI T
Machining angle =15° Stainless steel 1.4016 | X6Cri7 AlSI 430 55 0.29 0.005| 73 0.39 0.007 | 92 0.48 0.010 100 0.60 0.012 100 0.80 0.014 140 1.00 0.016 140 1.20 0.018 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 220 2.50 0.036 |240 3.00 0.046 |260 4.00 0.048 260 6.00 0.048 |260 8.00 0.048
_— M ferritic 1.4105 X6CrMoS17 AISI 430F
Stainless steel 1.4034 X46Cr13 AlSI 420C
> 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.009 |100 0.60 0.010 100 0.80 0.012 [140 1.00 0.015 [140 1.20 0.017 [200 1.50 0.022 [200 1.80 0.024 |220 2.00 0.032 |220 2.50 0.034 |240 3.00 0.044 |260 4.00 0.046 |260 6.00 0.046 |260 8.00 0.046
martensitic 1.4112 X90CrMoV18 AlSI 440B
HE Stainless steel 1.4542 X5CrNiCuNb 16-4  AISI 630
> : 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.009 |100 0.60 0.010 100 0.80 0.012 |140 1.00 0.015 |140 1.20 0.017 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 |220 2.50 0.034 |240 3.00 0.044 |260 4.00 0.046 |260 6.00 0.046 |260 8.00 0.046
martensitic = PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
1.4301 X5CrNi 18-10 AlSI 304
Stainless steel 1.4435 X2CrNiMo 18-14-3  AISI 316L
. : 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.008 100 0.60 0.010 100 0.80 0.011 |140 1.00 0.012 |140 1.20 0.014 [200 1.50 0.016 |200 1.80 0.018 |220 2.00 0.030 |220 2.50 0.032 |240 3.00 0.042 |260 4.00 0.044 |260 6.00 0.044 |260 8.00 0.044
austenitic 1.4441 X2CrNiMo 18-15-3 AISI 316LM
1.4539 X1INiCrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K Cast 0.6030 | GG30 ASTM 408 55 0.29 0.003| 73 0.39 0.005| 92 0.48 0.006 100 0.60 0.008 100 0.80 0.009 [120 1.00 0.011 [120 1.20 0.022 [140 1.50 0.024 [140 1.80 0.026 |160 2.00 0.028 |160 2.50 0.036 |180 3.00 0.044 |200 4.00 0.055 |200 6.00 0.055 |200 8.00 0.055
astiron 0.7040 GGG40 ASTM60-40-18 mithe =E it he R e R e R e e o = R e e R e R e gt nid e
/‘ 0.7060 GGG6O ASTM80-60-03
‘ Aluminium alloy  3.2315  AIMgSit ASTM 6351
55 0.29 0.006| 73 0.39 0.008 | 92 0.48 0.012 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 |140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
|| N wrought 3.4365 AlZnMgCu1.5 ASTM 7075
Aluminium alloy  3.2163  GD-AISi9Cu3 ASTM A380
: 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.012 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 |140 1.20 0.020 [200 1.50 0.026 [200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
cast 3.2381 GD-AISi10Mg UNS A03590
2.004  Cu-OF / CWO008A UNS C10100
Copper 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014 100 0.60 0.016 100 0.80 0.018 |140 1.00 0.020 |140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
2.0065 Cu-ETP/CWO04A  UNS C11000
2.0321 CuZn37 CW508L UNS C27400
Brass lead free 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014 100 0.60 0.016 100 0.80 0.018 |140 1.00 0.020 [140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
2.036  CuzZn40 CW509L UNS C28000
Brass, Bronze 2.0401 CuZn39Pb3 UNS C38500
) 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014 100 0.60 0.016 100 0.80 0.018 [140 1.00 0.020 |140 1.20 0.022 [200 1.50 0.026 [200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
Rm <400 N/mm? 2.102  CuSné UNS C51900
Bronze 2.0966 CuAl10Ni5Fe4 UNS C63000
, 55 0.29 0.006| 73 0.39 0.008 | 92 0.48 0.012 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 |140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 |220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
Rm < 600 N/mm? 2.096  CuAl9Mn2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super alloys . 55 0.29 0.003| 73 0.39 0.004| 92 0.48 0.004 100 0.60 0.005 100 0.80 0.006 |120 1.00 0.007 [120 1.20 0.008 [130 1.50 0.009 [130 1.80 0.010 |140 2.00 0.010 [140 2.50 0.012 |150 3.00 0.015 |170 4.00 0.020 |170 6.00 0.020 |170 8.00 0.020
1 2.4617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr.2 ASTM B348
Titanium pure 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 [120 1.20 0.018 [130 1.50 0.020 [130 1.80 0.022 [140 2.00 0.028 [140 2.50 0.030 |150 3.00 0.042 [170 4.00 0.044 |170 6.00 0.044 |170 8.00 0.044
S 3.7065 Gr4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys : 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 [120 1.20 0.018 [130 1.50 0.020 [130 1.80 0.022 |140 2.00 0.028 |140 2.50 0.030 [150 3.00 0.042 [170 4.00 0.044 |170 6.00 0.044 |170 8.00 0.044
9.9367 TiAlIBNb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys 55 0.29 0.003| 73 0.39 0.003| 92 0.48 0.005|100 0.60 0.005 100 0.80 0.006 |140 1.00 0.007 |140 1.20 0.008 |180 1.50 0.009 [180 1.80 0.010 |200 2.00 0.010 |200 2.50 0.012 |220 3.00 0.015 |240 4.00 0.020 |240 6.00 0.020 |240 8.00 0.020
3 CrCoMo28 ASTM F1537
H1 Sa;geifl‘;g steel 42510 100MnCrMow4  AISI O1 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.007 | 80 0.60 0.008 80 0.80 0.009 100 1.00 0.010 100 1.20 0.012 140 1.50 0.014 140 1.80 0.018 180 2.00 0.020 180 2.50 0.026 200 3.00 0.035 240 4.00 0.040 240 6.00 0.040 |240 8.00 0.040
H2 Eagge;;g steel 92379 X153CMovi2 AISI D2
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MILLING TOOLS CRAZYIILL CRAZYIIILL MILLING TOOLS
Cool Cool
CRAZYMILL COOL BALL - 22 CRAZYMILL COOL BALL - 22
. . . V. [m/min]
T A F h £, [mm) RECOMMENDATION FOR USE
ype I n I S I n g : @ Excellent | @ Good | O Acceptable | & Not recommended
et [mm]
MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW
. ad1
Materials Material Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group ELEE no. UNS 1/64" 1/32" 1/16" 3/32" 178" 5/32" 3/16-7/32-1/4"
V. dw f, |vodis f, [v.ds f, v dis f, vody f, vody f, vody f, vody f, vody f, vody f, vody f. vody f, vody f, v dy f,
1.0301 C10 AISI 1010
Hnishing P Unalloyed carbon  1:0401 €15 Alsl 1015
steel 1.1191 C45E/CK45 AISI 1045 45 024 0.006| 59 0.31 0.008| 74 0.39 0.012| 89 0.47 0.014 100 0.63 0.017 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 |220 1.97 0.043 |240 2.36 0.058 |260 3.15 0.060 |260 4.72 0.060 260 6.29
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AlSI 1215
1.5752 15NiCr13 ASTM 3415
1.7131  16MnCr5 AISI 5115
E%ng%yoea/srtneri 1.3505 100Cr6 AISI 52100 | 45 0.24 0.005| 59 031 0.007 | 74 0.39 0.011| 89 0.47 0.013 100 0.63 0.014 140 0.79 0.017 | 140 0.94 0.019 200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.055 |260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.058
1.7225 42CrMo4 AISI 4140
= a,=0.1xd, 1.2842 90MnCrv8 AISI 02
ma,=0.05xd, » 1.2379 X153CrMoV12 AISI D2
. . High alloyed tool 4 7436 x210CrW12 AIS| D4/D6
Machining angle=15 steel 45 0.24 0.005 59 0.31 0.007 | 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 |140 0.79 0.013 140 0.94 0.016 |200 1.18 0.024 |200 1.42 0.026 220 1.57 0.036 |220 1.97 0.038 |240 2.36 0.050 | 260 3.15 0.053 |260 4.72 0.053 |260 6.29 0.053
> 1.3343 HS6-5-2C AISI M2
\ Rm<1200N/mm
N,.,=60'000 rpm 1.3355 HS18-0-1 AISIT1
Stainless steel 1.4016 X6Cr17 AISI 430
. 45 024 0.0 31 0. 74 0.39 0.012 47 0.014 100 0.63 0.017 |140 0.79 0.019 |140 0.94 0.022 |200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 |220 1.97 0.043 |240 2.36 0.055 |260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.0
M Ferritic 12105 [ X6CrMosTT ARSI 430F 5 0.24 0.006| 59 0.31 0.008 0.39 0.012| 89 0.47 0.0 00 0.63 0 00.79 0.019 140 0.94 0 00 1.18 0.029 |200 0.031 220 1.57 0 0 1.97 0.043 |240 2.36 0.055 |260 3.15 0.058 |260 0.058 |260 6.29 0.058
Stainless steel 1.4034 X46Cr13 AISI 420C
> 45 0.24 0.005| 59 0.31 0.007| 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.053 |260 3.15 0.055 |260 4.72 0.055 |260 6.29 0.055
1 martensitic 1.4112 X90CrMoV18 AlSI 440B
Stainless steel 1.4542 X5CrNiCuNb 16-4  AISI 630
> : 45 0.24 0.005| 59 0.31 0.007| 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.053 |260 3.15 0.055 |260 4.72 0.055 |260 6.29 0.055
martensitic=PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
1.4301 X5CrNi 18-10 AlSI 304
Stainless steel 1.4435 X2CrNiMo 18-14-3  AISI 316L
. : 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.010| 89 0.47 0.012 100 0.63 0.013 |140 0.79 0.014 140 0.94 0.017 |200 1.18 0.019 |200 1.42 0.022 220 1.57 0.036 |220 1.97 0.038 |240 2.36 0.050 | 260 3.15 0.053 |260 4.72 0.053 |260 6.29 0.053
austenitic 1.4441 X2CrNiMo 18-15-3  AISI 316LM
1.4539 X1INiCrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K C 0.6030 | GG30 ASTM 408 45 0.24 0.004| 59 0.31 0.006 | 74 0.39 0.007 | 89 0.47 0.009 100 0.63 0.011 (120 0.79 0.013 |120 0.94 0.026 |140 1.18 0.029 |140 1.42 0.031 |160 1.57 0.034 |160 1.97 0.043 |180 2.36 0.053 [200 3.15 0.066 |200 4.72 0.066 |200 6.29 0.066
astiron 0.7040 GGG40 ASTM60-40-18 ke e nithe e =3 il a(he e e e e =H e il e
/‘ 0.7060 GGG60 ASTM80-60-03
{ - .
M Aluminium alloy ~ 3.2315  AIMgSi1 ASTM 6351
45 024 0.007| 59 031 0.010| 74 0.39 0.014| 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
N wrought 3.4365 AIZnMgCul.5 AsTM 7075 | % 59 |03 3 o o 3 3 57 0.043 3 315
Aluminium alloy  3.2163  GD-AISi9Cu3 ASTM A380
: 45 0.24 0.007| 59 031 0.010| 74 0.39 0.014| 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
cast 3.2381 GD-AISi10Mg UNS A03590
2.004  Cu-OF / CWO008A UNS C10100
Copper 45 0.24 0.007| 59 031 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
2.0065 Cu-ETP/CWO004A  UNS C11000
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 45 0.24 0.007| 59 0.31 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
2.036  CuZn40 CW509L UNS C28000
Brass, Bronze 2.0401 CuZn39Pb3 UNS C38500
) 45 0.24 0.007| 59 031 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 [200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
Rm <400 N/mm? 2.102  CuSn6é UNS C51900
Bronze 2.0966 CuAl10Ni5Fe4 UNS C63000
, 45 0.24 0.007| 59 031 0.010| 74 0.39 0.014 | 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
Rm < 600 N/mm? 2.096  CuAl9Mn2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super alloys . 45 024 0.004| 59 0.31 0.005| 74 0.39 0.005| 89 0.47 0.006 100 0.63 0.007 [120 0.79 0.008 |120 0.94 0.010 [130 1.18 0.011 |130 1.42 0.012 |140 1.57 0.012 |140 1.97 0.014 |150 2.36 0.018 |170 3.15 0.024 |170 4.72 0.024 |170 6.29 0.024
1 2.4617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr.2 ASTM B348
Titanium pure 45 0.24 0.005 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 [120 0.79 0.019 |120 0.94 0.022 [130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 |140 1.97 0.036 |150 2.36 0.050 [170 3.15 0.053 [170 4.72 0.053 [170 6.29 0.053
S 3.7065 Gr.4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys . 45 0.24 0.005 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 [120 0.79 0.019 |120 0.94 0.022 [130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 |140 1.97 0.036 |150 2.36 0.050 [170 3.15 0.053 [170 4.72 0.053 [170 6.29 0.053
9.9367 TiAI6Nb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys 45 024 0.004| 59 031 0.004| 74 0.39 0.006 89 0.47 0.006 100 0.63 0.007 |140 0.79 0.008 |140 0.94 0.010 [180 1.18 0.011 |180 1.42 0.012 |200 1.57 0.012 |200 1.97 0.014 |220 2.36 0.018 |240 3.15 0.024 |240 4.72 0.024 |240 6.29 0.024
3 CrCoMo28 ASTM F1537
H1 Sasrgen—qlsg steel 42510 100MnCrMow4  AISI O1 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.008 | 80 0.47 0.010 80 0.63 0.011 100 0.79 0.012 100 0.94 0.014 140 1.18 0.017 140 1.42 0.022 180 1.57 0.024 |180 1.97 0.031 |200 2.36 0.042 |240 3.15 0.048 |240 4.72 0.048 |240 6.29 0.048
Hardened steel
H2 s hre 1.2379  X153CrMoV12 AISI D2

www.mikrontool.com | 589




MILLING TOOLS WMZWIIIW WMZWIIIW MILLING TOOLS
CRAZYMILL COOL BALL - Z2 Cool Cool CRAZYMILL COOL BALL - 72
T B R h : V. [m/min] RECOMMENDATION FOR USE
yp e - O u g I n g f, [mm] @ Excellent | © Good | O Acceptable | 1 Not recommended

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials . 0.3 mm-0.4 mm 0.5 mm-0.8 mm 1.0 mm-1.2 mm 1.5mm-1.8 mm 2.0 mm-2.5mm 3.0 mm 4.0 mm-6.0 mm
group Material Mat.no.  DIN AISI/ASTM/UNS 1/64" 1/32" 116" 3/32" 1/8" 5/32-3/16-7/32-1/4"
V. f. V. f. V. f. V. f, Ve f, V. f. V. f. Ve
1.0301 c10 AISI 1010
Roughing P Unalloyed carbon 10401 C15 Alsl 1015
steel 1.1191 C45E/CK45 AISI 1045 60 0.005-0.007 100 0.010-0.014 | 140  0.015-0.017 | 200  0.024-0.026 | 220  0.034-0.036 | 240 0.046 280 0.050 280
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
a 1.5752 15NiCr13 ASTM 3415 / AISI 3310
P 1.7131 16MnCr5 AISI 5115
“ae komwjg%eﬁ‘f;fni 1.3505 100Cr6 AlSI 52100 60 0.004-0.006 100 0009-0.012 | 140 00170016 1 o0y 00220024 | 220 0032-0.034 | 240 0.044 280 0.048 280
1.7225 42CrMo4 AISI 4140
= 2,=0.5xd, 12842 90MnCrv8 AlSI 02
(@d,<0.5 mm)
1.2379 X153CrMoV12 AISI D2
m a,=1xd, High alloyed tool 12436  X210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 60 0.004-0.006 100 0.008-0.011 | 140  0.011-0.013 | 200  0.020-0.022 | 220  0.030-0.032 | 240 0.040 280 0.042 280
i A = 1900 Nmme 13343 HS6-5-2C AISI M2 / UNS T11302
= a,=0.5xd, 1.3355 HS18-0-1 AISI T1 /UNS T12001
_Machining angle=0° M fsetfr‘gi‘ces”tee‘ 1'3%? igg;}osw Q:Z:ggF/UNSSBOOO 60 0.005-0.007 100 0.010-0.014 | 140  0.016-0.018 | 200  0.024-0.026 | 220  0.034-0.036 | 240 0.044 280 0.048 280
Stainless steel 1.4034 X46Cr13 AISI 420C
B, LA XIOCTMOV 1 LS| 4408 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.044 280 0.046 280
] i::‘r?‘ef;tséee‘w 1'322? ;ggrm'guzglgg 2':;&3?5/?;'\/'17'4% 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.044 280 0.046 280 0.046
- R rNICu - -
1.4301 X5CrNi 18-10 AlSI 304
?uas‘t”e‘ﬁfts‘sme‘ 1'3131? ;;Erm'molzlgi 2:2:?12;\/' 60 0.004-0.006 100 0.008-0.011 | 140  0.012-0.014 | 200  0.016-0.018 | 220  0.030-0.032 | 240 0.040 280 0.044 280 0.044
R rNIvIO -15-
1.4539 X1NiCrMoCu 25-20-5  AISI 904L
0.6020 GG20 ASTM 30
K ) 0.6030 GG30 ASTM 40B
Cast iron 0.7020 6GGa0 ASTM 60.40-18 60 0.003-0.005 100 0.006-0.009 | 120  0011-0.022 | 140  0.024-0.026 | 160  0.028-0.036 | 180  0.040-0.047 | 200  0.050-0.054 | 200  0.050-0.054
/‘ 0.7060 GGG6O ASTM 80-60-03
"/‘ N d%rﬂénﬁfm alloy gfé;g ::’zvrlﬁxjgcms :gm Sg?; 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
M Aluminium alloy 32163 GD-AISI9CU3 ASTM A380
e 32381 GD-AISHOMg NS A03590 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
2.004 Cu-OF / CWO008A UNS C10100
Copper 50065 CUETP / CWOOAA NS C11000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 & 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 5036 CuZna0 CWE0OL UNS 28000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 & 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
. uzsn
Brass, Bronze 2.0401 CuZn39Pb3 / CW614N  UNS C38500
B a0 M 5102 CuSnG UNS C51900 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
Bronze 2.0966 CuAl10Ni5Fed UNS C63000
, 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.060 280 0.060
Rm < 600 N/mm 2.096 CuAloMn2 UNS C63200
2.4856 Inconel 625
S 2.4668 Inconel 718
1 Super alloys 5 ag17 NiMo28 Hastelloy B2 60 0.003-0.004 100 0.004-0.006 & 120  0.007-0.008 | 130  0.009-0.010 | 140  0.010-0.012 | 150 0.015 170 0.020 170 0.020
2.4665 NiCr22Fe18Mo Hastelloy X
o 3.7035 Gr.2 ASTM B348 / F67
Titanium pure 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 & 140  0.028-0.030 | 150 0.040 170 0.044 170 0.044
S 3.7065 Gr.d ASTM B348 / F68
2 . 3.7165 TiAl6V4 ASTM B348/F136
Titanium alloys 59367 TAIEND7 ASTM F1295 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 | 140  0.028-0.030 | 150 0.040 170 0.044 170 0.044
. |
2.4964 CoCr20W15Ni Haynes 25
3 CrCo alloys CrCoMo28 ASTM F1537 60 0.003-0.004 100 0.004-0.006 | 140  0.007-0.008 | 180  0.009-0.010 | 200  0.010-0.012 | 220 0.015 240 0.020 240 0.020
rCoivio.
Hardened steel
1 e e 1.2510 100MnCrMoW4 AlSI O1 60 0.004-0.006 80  0.007-0.009 | 100  0.010-0.012 | 140  0.014-0.018 | 180  0.020-0.026 | 200 0.033 240 0.040 240 0.040
H Hardened steel 1.2379 X153CrMoV12 AlSI D2
2 > 55 HRC
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MILLING TOOLS CRAZYMIHL CRAZYMIL MILLING TOOLS

CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

. " . " V. [m/min]
RECOMMENDATION FOR USE
_ Type B - S e m I _fl n I S h I n g :; [nEzin] @ Excellent | @ Good | O Acceptable | & Not recommended
eff

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials Material Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group EUEE no. UNS 1/64" 1/32" 1/16" 3/32" 1/8" 5/32" 3/16-7/32-1/4"
V. dw f, |vodis f, [v.ds f, v dis f, vody f, vody f, vody f, vody f, vody f, vody f, vody f. vody f, vody f, v dy f,
1.0301 C10 AISI 1010
—Semi_ﬁnishing P Unalloyed carbon  1.0401 C15 AlISI 1015
steel 1.1191 C45E/CK45 AISI 1045 55 029 0.005 73 0.39 0.007 | 92 0.48 0.010|100 0.60 0.012 100 0.80 0.014 |140 1.00 0.015 140 1.20 0.017 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 220 2.50 0.036 |240 3.00 0.046 |260 4.00 0.050 | 260 6.00 0.050 |260 8.00
Rm <800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
1.5752 15NiCr13 ASTM 3415
lloved | 1.7131 16MnCr5 AISI 5115
E%ng%yoewsrf;? 1.3505 100Cr6 AISI 52100 55 0.29 0.004| 73 039 0.006| 92 0.48 0.009 100 0.60 0.011 100 0.80 0.012 |140 1.00 0.014 140 1.20 0.016 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.044 |260 4.00 0.048 |260 6.00 0.048 260 8.00 0.048
1.7225 42CrMod AISI 4140
" e r’;ﬂ; 12842 90MnCrvs AlSI 02
e ) 1.2379 X153CrMoV12 AISI D2
m a,=0.5xd, High alloyed tool 4 7436 x210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [140 1.00 0.011 140 1.20 0.013 |200 1.50 0.020 |200 1.80 0.022 |220 2.00 0.030 220 2.50 0.032 |240 3.00 0.040 |260 4.00 0.042 |260 6.00 0.042 |260 8.00 0.042
A 1900Nmm: | 1:3343  HS6-5-2C AlSI M2
= a,=0.1xd, 13355 HS18-0-1 AISI T
Machining angle =15° Stainless steel 1.4016 | X6Cr17 AlS1 430 55 0.29 0.005 73 0.39 0.007 | 92 0.48 0.010 100 0.60 0.012 100 0.80 0.014 140 1.00 0.016 140 1.20 0.018 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 220 2.50 0.036 |240 3.00 0.044 |260 4.00 0.048 |260 6.00 0.048 260 8.00 0.048
_— M ferritic 1.4105 X6CrMoS17 AISI 430F
Stainless steel 1.4034 X46Cr13 AISI 420C
S 55 0.29 0.004| 73 0.39 0.006| 92 0.48 0.009 | 100 0.60 0.010 100 0.80 0.012 [140 1.00 0.015 140 1.20 0.017 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.044 |260 4.00 0.046 |260 6.00 0.046 260 8.00 0.046
martensitic 1.4112 X90CrMoV18 AlSI 440B
Stainless steel 1.4542 X5CrNiCuNb 16-4  AISI 630
1 S : 55 029 0.004| 73 0.39 0.006| 92 0.48 0.009 100 0.60 0.010 100 0.80 0.012 |140 1.00 0.015 140 1.20 0.017 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.044 |260 4.00 0.046 |260 6.00 0.046 260 8.00 0.046
martensitic = PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
1.4301 X5CrNi 18-10 AlSI 304
Stainless steel 1.4435 X2CrNiMo 18-14-3  AISI 316L
. : 55 0.29 0.004 73 0.39 0.006| 92 0.48 0.008 100 0.60 0.010 100 0.80 0.011 |140 1.00 0.012 140 1.20 0.014 |200 1.50 0.016 |200 1.80 0.018 |220 2.00 0.030 220 2.50 0.032 |240 3.00 0.040 |260 4.00 0.044 |260 6.00 0.044 260 8.00 0.044
austenitic 1.4441 X2CrNiMo 18-15-3 AISI 316LM
1.4539 XINiCrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K Cast 0.6030 | GG30 ASTM 408 55 0.29 0.003| 73 0.39 0.005| 92 0.48 0.006 100 0.60 0.008 100 0.80 0.009 [120 1.00 0.011 120 1.20 0.022 | 140 1.50 0.024 |140 1.80 0.026 |160 2.00 0.028 160 2.50 0.036 |180 3.00 0.043 |200 4.00 0.050 |200 6.00 0.052 |200 8.00 0.052
astiron 0.7040 GGG40 ASTM60-40-18 el he =E it Rt e = R e e =>H = Rl =>H Rl Rl Rl R e
/‘ 0.7060 GGG6O ASTM80-60-03
‘ Aluminium alloy  3.2315 AMgSit ASTM 6351
55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 260 8.00 0.060
|| N wrought 3.4365 AlZnMgCu1.5 ASTM 7075
Aluminium alloy  3.2163  GD-AISi9Cu3 ASTM A380
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 260 8.00 0.060
cast 3.2381 GD-AISi10Mg UNS A03590
2.004  Cu-OF / CWO008A UNS C10100
Copper 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014| 100 0.60 0.016 100 0.80 0.018 |140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
2.0065 Cu-ETP/CWO04A  UNS C11000
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014 100 0.60 0.016 100 0.80 0.018 |140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
2.036  CuZn40 CW509L UNS C28000
Brass, Bronze 2.0401 CuZn39Pb3 UNS C38500
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.014| 100 0.60 0.016 100 0.80 0.018 140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
Rm <400 N/mm? 2.102  CuSn6é UNS C51900
Bronze 2.0966 CuAl10Ni5Fe4 UNS C63000
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.060 |260 6.00 0.060 |260 8.00 0.060
Rm < 600 N/mm? 2.096  CuAl9Mn2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super alloys . 55 029 0.003| 73 0.39 0.004| 92 0.48 0.004 100 0.60 0.005 100 0.80 0.006 |120 1.00 0.007 120 1.20 0.008 | 130 1.50 0.009 |130 1.80 0.010 |140 2.00 0.010 140 2.50 0.012 |150 3.00 0.015 |170 4.00 0.020 |170 6.00 0.020 170 8.00 0.020
1 2.4617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr.2 ASTM B348
Titanium pure 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 120 1.20 0.018 |130 1.50 0.020 |130 1.80 0.022 |140 2.00 0.028 140 2.50 0.030 |150 3.00 0.040 |170 4.00 0.044 |170 6.00 0.044 170 8.00 0.044
S 3.7065 Gr4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys : 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 120 1.20 0.018 |130 1.50 0.020 |130 1.80 0.022 |140 2.00 0.028 140 2.50 0.030 |150 3.00 0.040 |170 4.00 0.044 |170 6.00 0.044 170 8.00 0.044
9.9367 TiAlIBNb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys 55 0.29 0.003| 73 0.39 0.003| 92 0.48 0.005 100 0.60 0.005 100 0.80 0.006 |140 1.00 0.007 140 1.20 0.008 | 180 1.50 0.009 |180 1.80 0.010 |200 2.00 0.010 200 2.50 0.012 |220 3.00 0.015 |240 4.00 0.020 |240 6.00 0.020 240 8.00 0.020
3 CrCoMo28 ASTM F1537
H1 Sa;geifl‘sg steel 42510 100MnCrMow4  AISI O1 55 0.29 0.004| 73 0.39 0.006| 92 0.48 0.007 | 80 0.60 0.008 80 0.80 0.009 |100 1.00 0.010 |100 1.20 0.012 |140 1.50 0.014 140 1.80 0.018 | 180 2.00 0.020 |180 2.50 0.026 |200 3.00 0.033 |240 4.00 0.040 |240 6.00 0.040 |240 8.00 0.040
H2 Eagge;;g steel 42379 X153CMovi2 AISI D2
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MILLING TOOLS CRAZYIILL CRAZYIMUILL MILLING TOOLS
Cool Cool
CRAZYMILL COOL BALL - 722 CRAZYMILL COOL BALL - 722
. . . V. [m/min]
T B F h £, [mm) RECOMMENDATION FOR USE
ype I n I S I n g : @ Excellent | @ Good | O Acceptable | & Not recommended
d.ys [mm]
MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW
. @d1
Materials i Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group Material no. UNS 1/64" 1/32" 1/16" 3/32" 1/8" 5/32" 3/16-7/32-1/4"
Ve doy f, vody f, |vody f, v dy f, Vedy f, (vody f, (vody f, [vody f. (vody f, (vody f. |vody f, vode f. [vody f, vedy f,
1.0301 C10 AISI 1010
Finishing P Unalloyed carbon 1-0401 €15 ABSI1015
steel 1.1191 C45E/CK45 AISI 1045 45 0.24 0.006| 59 0.31 0.008 | 74 0.39 0.012| 89 0.47 0.014 100 0.63 0.017 [140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 |220 1.97 0.043 |240 2.36 0.055 |260 3.15 0.060 [260 4.72 0.060 |260 6.29
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
10715 115Mn30 AISI 1215
15752 15NiCr13 ASTM 3415
17131 16MnCr5 AISI 5115
Low alloyed steel y 3e02" 100Cr6 AISI 52100 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.011| 89 0.47 0.013 100 0.63 0.014 140 0.79 0.017 140 0.94 0.019 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.053 |260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.058
Rm > 900 N/mm?2 -~
1.7225 42CrMo4 AISI 4140
= a,=0.1xd, 12842 90MnCrvg AlS| 02
= a,=0.05xd, 1.2379 X153CrMoV12 AIS| D2
- o High alloyed tool 4 5436 X210CrW12 AISI D4/D6
Machining angle=15 steel : Hs6-52C AISI M2 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.010 | 89 0.47 0.011 100 0.63 0.013 [140 0.79 0.013 |140 0.94 0.016 |200 1.18 0.024 |200 1.42 0.026 |220 1.57 0.036 220 1.97 0.038 240 2.36 0.048 |260 3.15 0.050 |260 4.72 0.050 |260 6.29 0.050
1.3343 "
\ Rm<1200N/mm?
N =60'000 rpm = M 3355 HS18-0-1 AISIT1
Stainless steel 14016 X6Cr17 AIST430 45 0.24 0.006| 59 0.31 0.008| 74 0.39 0.012| 89 0.47 0.014 100 0.63 0.017 140 0.79 0.019 {140 0.94 0.022 200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 220 1.97 0.043 |240 2.36 0.053 260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.058
IVI ferritic 1.4105 X6CrMoS17 AISI 430F
Stainless steel 14034 X46Cr13 AlSI420C 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 [140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 220 1.97 0.041 240 2.36 0.053 |260 3.15 0.055 |260 4.72 0.055 |260 6.29 0.055
Vol martensitic 14112 X90CrMoV18 AISI 440B
Stainless steel 1.4542 XSGN!CUNb 16-4_| AlSI 630 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 |140 0.79 0.018 |140 0.94 0.020 200 1.18 0.026 (200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.053 |260 3.15 0.055 260 4.72 0.055 [260 6.29 0.055
martensitic — PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
14301 X5CrNi 18-10 AISI 304
Stainless steel  1.4435 X2CrNiMo 18-14-3  AISI 316L
: X 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.010 89 0.47 0.012 100 0.63 0.013 {140 0.79 0.014 [140 0.94 0.017 |200 1.18 0.019 |200 1.42 0.022 |220 1.57 0.036 220 1.97 0.038 240 2.36 0.048 |260 3.15 0.053 |260 4.72 0.053 |260 6.29 0.053
austenitic 1.4441 X2CrNiMo 18-15-3  AlISI 316LM
14539 XINICrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K 06030 GG30 ASTM 408 45 0.24 0.004| 59 0.31 0.006 | 74 0.39 0.007 | 89 0.47 0.009 100 0.63 0.011 {120 0.79 0.013 |120 0.94 0.026 |140 1.18 0.029 |140 1.42 0.031 |160 1.57 0.034 |160 1.97 0.043 /180 2.36 0.052 |200 3.15 0.060 |200 4.72 0.060 |200 6.29 0.060
Cast iron 0.7040 GGG40 ASTM60-40-18 ol T e e il e i e = e T T = e i e =1
/‘ 0.7060 GGG60 ASTM80-60-03
L .
M Aluminium alloy ~ 3.2315 AIMgSit ASTM 6351 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.014| 89 0.47 0.017 100 0.63 0.019 [140 0.79 0.022 [140 0.94 0.024 |200 1.18 0.031 200 1.42 0.034 220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
N wrought 34365 AlZnMgCul.5 ASTM 7075
Aluminium alloy  3.2163 GD-AlSI9Cu3 ASTM A380 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.014 | 89 0.47 0.017 100 0.63 0.019 [140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 200 1.42 0.034 |220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
cast 3.2381 GD-AISiT0Mg UNS A03590
2.004 Cu-OF/CWO08A  UNSC10100
Copper : 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 [140 0.79 0.024 [140 0.94 0.026 |200 1.18 0.031 200 1.42 0.034 220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
2.0065 CUu-ETP/CWOO04A  UNS C11000
20321 CuZn37 CW508L  UNS C27400
Brass lead free : 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 {140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 200 1.42 0.034 |220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
2036 CuZn40 CW509L  UNS C28000
Brass, Bronze 2.0401 Cuzn39Pb3 UNS €38500 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 {140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 200 1.42 0.034 |220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
Rm < 400 N/mm? 2.102 CuSn6 UNS C51900
Bronze 2.0966 CUAITONiSFed UNS C63000
: 45 0.24 0.007 | 59 0.31 0.010| 74 0.39 0.014 | 89 0.47 0.017 100 0.63 0.019 [140 0.79 0.022 [140 0.94 0.024 |200 1.18 0.031 200 1.42 0.034 220 1.57 0.043 220 1.97 0.048 240 2.36 0.070 |260 3.15 0.072 |260 4.72 0.072 |260 6.29 0.072
Rm < 600 N/mm? 2.096  CUAI9MN2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super allovs : : 45 0.24 0.004| 59 0.31 0.005 74 0.39 0.005| 89 0.47 0.006 100 0.63 0.007 [120 0.79 0.008 [120 0.94 0.010 130 1.18 0.011 130 1.42 0.012 |140 1.57 0.012 140 1.97 0.014 150 2.36 0.018 |170 3.15 0.024 [170 4.72 0.024 |170 6.29 0.024
1 P Y 24617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr2 ASTM B348
Titanium pure : 45 0.24 0.005| 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 {120 0.79 0.019 |120 0.94 0.022 |130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 140 1.97 0.036 150 2.36 0.048 |170 3.15 0.053 |170 4.72 0.053 [170 6.29 0.053
S 3.7065 Gr4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys : . 45 0.24 0.005| 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 [120 0.79 0.019 |120 0.94 0.022 |130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 140 1.97 0.036 150 2.36 0.048 170 3.15 0.053 |170 4.72 0.053 [170 6.29 0.053
99367 TiAlBNb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys : 45 0.24 0.004| 59 0.31 0.004 | 74 0.39 0.006 89 0.47 0.006 100 0.63 0.007 [140 0.79 0.008 |140 0.94 0.010 |180 1.18 0.011 180 1.42 0.012 |200 1.57 0.012 200 1.97 0.014 220 2.36 0.018 |240 3.15 0.024 |240 4.72 0.024 |240 6.29 0.024
3 CrCoMo28 ASTM F1537
H Hafde”eg steel 4 5510 100MnCrMow4 AISI O1 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.008 | 80 0.47 0.010 80 0.63 0.011 100 0.79 0.012 /100 0.94 0.014 |140 1.18 0.017 |140 1.42 0.022 [180 1.57 0.024 [180 1.97 0.031 |200 2.36 0.040 |240 3.15 0.048 |240 4.72 0.048 |240 6.29 0.048
1 <55 HR
Hardened steel X153CrMoV12 AISI D2
H, e s
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MILLING TOOLS WMZWIIIW WMZWIIIW MILLING TOOLS
CRAZYMILL COOL BALL - Z2 Cool Cool CRAZYMILL COOL BALL - 72
T C R h . V. [m/min] RECOMMENDATION FOR USE
yp e - O u g I n g f, [mm] @ Excellent | © Good | O Acceptable | 1 Not recommended

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials . 0.3 mm-0.4 mm 0.5 mm-0.8 mm 1.0 mm-1.2 mm 1.5mm-1.8 mm 2.0 mm-2.5mm 3.0 mm 4.0 mm-6.0 mm
group Material Mat.no.  DIN AISI/ASTM/UNS 1/64" 1/32" 116" 3/32" 1/8" 5/32-3/16-7/32-1/4"
V. f. V. f. V. f. V. f, Ve f, V. f. V. f. Ve
1.0301 c10 AISI 1010
Roughing P Unalloyed carbon 10401 C15 Alsl 1015
steel 1.1191 C45E/CK45 AISI 1045 60 0.005-0.007 100 0.010-0.014 | 140  0.015-0.017 | 200  0.024-0.026 | 220  0.034-0.036 | 240 0.040 280 0.050 280
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
a 1.5752 15NiCr13 ASTM 3415 / AISI 3310
P 1.7131 16MnCr5 AISI 5115
- ae komwjg%eﬁ‘f;fni 1.3505 100Cr6 AlSI 52100 60 0.004-0.006 100 0009-0.012 | 140 00170016 1 o0y 00220024 | 220 0032-0.034 | 240 0.038 280 0.048 280
1.7225 42CrMo4 AISI 4140
= 2,=0.5xd, 12842 90MnCrv8 AlSI 02
(@d,<0.5 mm)
1.2379 X153CrMoV12 AISI D2
m a,=1xd, High alloyed tool 12436  X210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 60 0.004-0.006 100 0.008-0.011 | 140  0.011-0.013 | 200  0.020-0.022 | 220  0.030-0.032 | 240 0.035 280 0.044 280
o3 fm < 1200 mme  1:3343 HS6-5-2C AISI M2 / UNS T11302
= a,=0.5xd, 1.3355 HS18-0-1 AISI T1 /UNS T12001
Machining angle=0° M fsetfr‘gi‘ce%ﬂee‘ 1'3%? igg;}osw Q:Z:gg;UNSSBOOO 60 0.005-0.007 100 0.010-0.014 140 0.016-0.018 200 0.024-0.026 220 0.034-0.036 240 0.040 280 0.048 280
Stainless steel 1.4034 X46Cr13 AISI 420C
S L4112 9OCIMOV 18 AlS| 4408 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.036 280 0.046 280
] i::‘r?‘ef;tséee‘w 1'322? ;ggrm'guzglgg 2':;&3?5/?;'\/'17'4% 60 0.004-0.006 100 0.009-0.012 | 140  0.015-0.017 | 200  0.022-0.024 | 220  0.032-0.034 | 240 0.036 280 0.046 280 0.046
- R rNICu - -
1.4301 X5CrNi 18-10 AlSI 304
?uas‘t”e‘ﬁfts‘sme‘ 1'3131? ;;Erm'molzlgi 2:2:?12;\/' 60 0.004-0.006 100 0.008-0.011 | 140  0.012-0.014 | 200  0.016-0.018 | 220  0.030-0.032 | 240 0.034 280 0.044 280 0.044
R rNIvIO -15-
1.4539 X1NiCrMoCu 25-20-5  AISI 904L
0.6020 GG20 ASTM 30
K ) 0.6030 GG30 ASTM 40B
Cast iron 0.7020 6GGA0 ASTM 60-40-18 60 0.003-0.005 100 0.006-0.009 | 120  0.011-0.022 | 140  0.024-0.026 | 160  0.028-0.036 | 180 0.042 200 0.052 200 0.052
/‘ 0.7060 GGG6O ASTM 80-60-03
"/‘ N d%rﬂénﬁfm alloy gfé;g ::’zvrlﬁxjgcms :gm Sg?; 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
M Aluminium alloy 32163 GD-AISI9CU3 ASTM A380
i 35381 GD-AS10Mg NS, A03590 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
2.004 Cu-OF / CWO008A UNS C10100
Copper 5 0065 CUETP/ CWOOAA UNS C 11000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
. u-
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 5036 CuZna0 CWE0OL UNS 28000 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
. uzsn
Brass, Bronze 2.0401 CuZn39Pb3 / CW614N  UNS C38500
B 00 M > 102 CuSnE UNS C21900 60 0.006-0.008 100 0.014-0.018 | 140  0.020-0.022 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
Bronze 2.0966 CuAl10Ni5Fed UNS C63000
: 60 0.006-0.008 100 0.012-0.016 | 140  0.018-0.020 | 200  0.026-0.028 | 220  0.036-0.040 | 240 0.058 280 0.055 280 0.055
Rm < 600 N/mm 2.096 CuAloMn2 UNS C63200
2.4856 Inconel 625
S 2.4668 Inconel 718
1 Super alloys 5 ag17 NiMo28 Hastelloy B.2 60 0.003-0.004 100 0.004-0.006 | 120  0.007-0.008 | 130  0.009-0.010 | 140  0.010-0.012 | 150 0.015 170 0.020 170 0.020
2.4665 NiCr22Fe18Mo Hastelloy X
o 3.7035 Gr.2 ASTM B348 / F67
Titanium pure 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 | 140  0.028-0.030 | 150 0.034 170 0.042 170 0.042
S 3.7065 Gr.d ASTM B348/ F68
2 . 3.7165 TiAl6V4 ASTM B348/F136
Titanium alloys 59367 TAIEND7 ASTM F1295 60 0.004-0.006 100 0.008-0.011 | 120  0.016-0.018 | 130  0.020-0.022 | 140  0.028-0.030 | 150 0.034 170 0.042 170 0.042
. |
2.4964 CoCr20W15Ni Haynes 25
3 CrCo alloys CrCoMo2 ASTM F1537 60 0.003-0.004 100 0.004-0.006 | 140  0.007-0.008 | 180  0.009-0.010 | 200  0.010-0.012 | 220 0.015 240 0.020 240 0.020
rCoivio.
Hardened steel
1 e e 1.2510 100MnCrMow4 AlSI O1 60 0.004-0.006 80  0.007-0.009 | 100  0.010-0.012 | 140  0.014-0.018 | 180  0.020-0.026 | 200 0.030 240 0.032 240 0.032
H Hardened steel 1.2379 X153CrMoV12 AlSI D2
2 > 55 HRC
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CRAZYMILL COOL BALL - 22 Cool Cool CRAZYMILL COOL BALL - 22

. " . . V. [m/min]
RECOMMENDATION FOR USE
_ Type C - S e m I _fl n I S h I n g :; [nEzin] @ Excellent | @ Good | O Acceptable | & Not recommended
eff

MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW

ad1
Materials Material Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group EUEE no. UNS 1/64" 1/32" 1/16" 3/32" 1/8" 5/32" 3/16-7/32-1/4"
V. dw f, |vodis f, [v.ds f, v dis f, vody f, vody f, vody f, vody f, vody f, vody f, vody f. vody f, vody f, v dy f,
1.0301 C10 AISI 1010
—Semi_ﬁnishing P Unalloyed carbon  1.0401 C15 AlISI 1015
steel 1.1191 C45E/CK45 AISI 1045 55 029 0.005 73 0.39 0.007 | 92 0.48 0.010|100 0.60 0.012 100 0.80 0.014 |140 1.00 0.015 140 1.20 0.017 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 220 2.50 0.036 |240 3.00 0.040 |260 4.00 0.050 |260 6.00 0.050 |260 8.00
Rm <800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AISI 1215
1.5752 15NiCr13 ASTM 3415
lloved | 1.7131 16MnCr5 AISI 5115
E%ng%yoewsrf;? 1.3505 100Cr6 AISI 52100 55 0.29 0.004| 73 039 0.006| 92 0.48 0.009 100 0.60 0.011 100 0.80 0.012 |140 1.00 0.014 140 1.20 0.016 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.038 |260 4.00 0.048 |260 6.00 0.048 260 8.00 0.048
1.7225 42CrMod AISI 4140
" e r’;ﬂ; 12842 90MnCrvs AlSI 02
e ) 1.2379 X153CrMoV12 AISI D2
m a,=0.5xd, High alloyed tool 4 7436 x210CrW12 AISI D4/D6
(@d,>0.5 mm) steel 55 0.29 0.004| 73 0.39 0.006 | 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [140 1.00 0.011 140 1.20 0.013 |200 1.50 0.020 |200 1.80 0.022 |220 2.00 0.030 220 2.50 0.032 |240 3.00 0.035 |260 4.00 0.044 |260 6.00 0.044 260 8.00 0.044
A 1900Nmm: | 1:3343  HS6-5-2C AlSI M2
= a,=0.1xd, 13355 HS18-0-1 AISI T
Machining angle =15° Stainless steel 1.4016 | X6Cr17 AlS1 430 55 0.29 0.005 73 0.39 0.007 | 92 0.48 0.010 100 0.60 0.012 100 0.80 0.014 |140 1.00 0.016 140 1.20 0.018 |200 1.50 0.024 |200 1.80 0.026 |220 2.00 0.034 220 2.50 0.036 |240 3.00 0.040 |260 4.00 0.048 |260 6.00 0.048 260 8.00 0.048
_— M ferritic 1.4105 X6CrMoS17 AISI 430F
Stainless steel 1.4034 X46Cr13 AISI 420C
S 55 0.29 0.004| 73 0.39 0.006| 92 0.48 0.009 | 100 0.60 0.010 100 0.80 0.012 [140 1.00 0.015 140 1.20 0.017 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.036 |260 4.00 0.046 |260 6.00 0.046 260 8.00 0.046
martensitic 1.4112 X90CrMoV18 AlSI 440B
Stainless steel 1.4542 X5CrNiCuNb 16-4  AISI 630
1 S : 55 029 0.004| 73 0.39 0.006| 92 0.48 0.009 100 0.60 0.010 100 0.80 0.012 |140 1.00 0.015 140 1.20 0.017 |200 1.50 0.022 |200 1.80 0.024 |220 2.00 0.032 220 2.50 0.034 |240 3.00 0.036 |260 4.00 0.046 |260 6.00 0.046 260 8.00 0.046
martensitic = PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
1.4301 X5CrNi 18-10 AlSI 304
Stainless steel 1.4435 X2CrNiMo 18-14-3  AISI 316L
. : 55 0.29 0.004 73 0.39 0.006| 92 0.48 0.008 100 0.60 0.010 100 0.80 0.011 |140 1.00 0.012 140 1.20 0.014 |200 1.50 0.016 |200 1.80 0.018 |220 2.00 0.030 220 2.50 0.032 |240 3.00 0.034 |260 4.00 0.044 |260 6.00 0.044 260 8.00 0.044
austenitic 1.4441 X2CrNiMo 18-15-3 AISI 316LM
1.4539 XINiCrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K Cast 0.6030 | GG30 ASTM 408 55 0.29 0.003| 73 0.39 0.005| 92 0.48 0.006 100 0.60 0.008 100 0.80 0.009 [120 1.00 0.011 120 1.20 0.022 |140 1.50 0.024 |140 1.80 0.026 |160 2.00 0.028 160 2.50 0.036 |180 3.00 0.042 |200 4.00 0.052 |200 6.00 0.052 |200 8.00 0.052
astiron 0.7040 GGG40 ASTM60-40-18 el he =E it Rt e = R e e =>H = Rl =>H Rl Rl Rl R e
/‘ 0.7060 GGG6O ASTM80-60-03
‘ Aluminium alloy  3.2315 AMgSit ASTM 6351
55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
|| N wrought 3.4365 AlZnMgCu1.5 ASTM 7075
Aluminium alloy  3.2163  GD-AISi9Cu3 ASTM A380
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
cast 3.2381 GD-AISi10Mg UNS A03590
2.004  Cu-OF / CWO008A UNS C10100
Copper 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014| 100 0.60 0.016 100 0.80 0.018 |140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
2.0065 Cu-ETP/CWO04A  UNS C11000
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 55 0.29 0.006| 73 0.39 0.008| 92 0.48 0.014 100 0.60 0.016 100 0.80 0.018 140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
2.036  CuZn40 CW509L UNS C28000
Brass, Bronze 2.0401 CuZn39Pb3 UNS C38500
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.014| 100 0.60 0.016 100 0.80 0.018 140 1.00 0.020 140 1.20 0.022 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
Rm <400 N/mm? 2.102  CuSn6é UNS C51900
Bronze 2.0966 CuAl10Ni5Fe4 UNS C63000
, 55 0.29 0.006 | 73 0.39 0.008| 92 0.48 0.012 | 100 0.60 0.014 100 0.80 0.016 |140 1.00 0.018 140 1.20 0.020 |200 1.50 0.026 |200 1.80 0.028 |220 2.00 0.036 220 2.50 0.040 |240 3.00 0.058 |260 4.00 0.055 |260 6.00 0.055 |260 8.00 0.055
Rm < 600 N/mm? 2.096  CuAl9Mn2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super alloys . 55 029 0.003| 73 0.39 0.004| 92 0.48 0.004 100 0.60 0.005 100 0.80 0.006 |120 1.00 0.007 120 1.20 0.008 | 130 1.50 0.009 |130 1.80 0.010 |140 2.00 0.010 140 2.50 0.012 |150 3.00 0.015 |170 4.00 0.020 |170 6.00 0.020 170 8.00 0.020
1 2.4617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr.2 ASTM B348
Titanium pure 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 120 1.20 0.018 |130 1.50 0.020 |130 1.80 0.022 |140 2.00 0.028 140 2.50 0.030 |150 3.00 0.034 |170 4.00 0.042 |170 6.00 0.042 |170 8.00 0.042
S 3.7065 Gr4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys : 55 0.29 0.004| 73 0.39 0.004| 92 0.48 0.008 100 0.60 0.009 100 0.80 0.011 [120 1.00 0.016 120 1.20 0.018 |130 1.50 0.020 |130 1.80 0.022 |140 2.00 0.028 140 2.50 0.030 |150 3.00 0.034 |170 4.00 0.042 |170 6.00 0.042 |170 8.00 0.042
9.9367 TiAlIBNb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys 55 0.29 0.003| 73 0.39 0.003| 92 0.48 0.005 100 0.60 0.005 100 0.80 0.006 |140 1.00 0.007 140 1.20 0.008 | 180 1.50 0.009 |180 1.80 0.010 |200 2.00 0.010 200 2.50 0.012 |220 3.00 0.015 |240 4.00 0.020 |240 6.00 0.020 240 8.00 0.020
3 CrCoMo28 ASTM F1537
H1 Sa;geifl‘sg steel 42510 100MnCrMow4  AISI O1 55 0.29 0.004| 73 0.39 0.006| 92 0.48 0.007 | 80 0.60 0.008 80 0.80 0.009 100 1.00 0.010 |100 1.20 0.012 [140 1.50 0.014 140 1.80 0.018 |180 2.00 0.020 |180 2.50 0.026 |200 3.00 0.030 240 4.00 0.032 |240 6.00 0.032 |240 8.00 0.032
H2 Eagge;;g steel 42379 X153CMovi2 AISI D2
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MILLING TOOLS CRAZYIILL CRAZYIIILL MILLING TOOLS
Cool Cool
CRAZYMILL COOL BALL - 22 CRAZYMILL COOL BALL - 22
. . . V. [m/min]
T C F h £, [mm) RECOMMENDATION FOR USE
ype I n I S I n g : @ Excellent | @ Good | O Acceptable | & Not recommended
et [mm]
MILLING WITH INTEGRATED COOLING | CUTTING DATA OVERVIEW
. ad1
Materials Material Mat. DIN AISI/ASTM/ 0.3 mm 0.4 mm 0.5 mm 0.6 mm 0.8 mm 1.0 mm 1.2 mm 1.5 mm 1.8 mm 2.0 mm 2.5 mm 3.0 mm 4.0 mm 6.0 mm
group ELEE no. UNS 1/64" 1/32" 1/16" 3/32" 178" 5/32" 3/16-7/32-1/4"
V. dw f, |vodis f, [v.ds f, v dis f, vody f, vody f, vody f, vody f, vody f, vody f, vody f. vody f, vody f, v dy f,
1.0301 C10 AISI 1010
Hnishing P Unalloyed carbon  1:0401 €15 Alsl 1015
steel 1.1191 C45E/CK45 AISI 1045 45 024 0.006| 59 0.31 0.008| 74 0.39 0.012| 89 0.47 0.014 100 0.63 0.017 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 |220 1.97 0.043 |240 2.36 0.048 |260 3.15 0.060 |260 4.72 0.060 260 6.29
Rm < 800 N/mm? 1.0044 S275JR AISI 1020
1.0715 11SMn30 AlSI 1215
1.5752 15NiCr13 ASTM 3415
1.7131  16MnCr5 AISI 5115
E%ng%yoea/srtneri 1.3505 100Cr6 AISI 52100 | 45 0.24 0.005| 59 031 0.007 | 74 0.39 0.011| 89 0.47 0.013 100 0.63 0.014 140 0.79 0.017 | 140 0.94 0.019 200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.046 |260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.058
1.7225 42CrMo4 AISI 4140
= a,=0.1xd, 1.2842 90MnCrv8 AISI 02
ma,=0.05xd, » 1.2379 X153CrMoV12 AISI D2
. . High alloyed tool 4 7436 x210CrW12 AIS| D4/D6
Machining angle=15 steel 45 0.24 0.005 59 0.31 0.007 | 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 |140 0.79 0.013 140 0.94 0.016 |200 1.18 0.024 |200 1.42 0.026 220 1.57 0.036 |220 1.97 0.038 |240 2.36 0.042 |260 3.15 0.053 |260 4.72 0.053 |260 6.29 0.053
> 1.3343 HS6-5-2C AISI M2
\ Rm<1200N/mm
N,.,=60'000 rpm 1.3355 HS18-0-1 AISIT1
Stainless steel 1.4016 X6Cr17 AISI 430
. 45 024 0.0 31 0. 74 0.39 0.012 47 0.014 100 0.63 0.017 |140 0.79 0.019 |140 0.94 0.022 |200 1.18 0.029 |200 1.42 0.031 |220 1.57 0.041 |220 1.97 0.043 |240 2.36 0.048 |260 3.15 0.058 |260 4.72 0.058 |260 6.29 0.0
M Ferritic 12105 [ X6CrMosTT ARSI 430F 5 0.24 0.006| 59 0.31 0.008 0.39 0.012| 89 0.47 0.0 00 0.63 0 00.79 0.019 140 0.94 0 00 1.18 0.029 |200 0.031 220 1.57 0 0 1.97 0.043 |240 2.36 0.048 |260 3.15 0.058 |260 0.058 |260 6.29 0.058
Stainless steel 1.4034 X46Cr13 AISI 420C
> 45 0.24 0.005| 59 0.31 0.007| 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.043 |260 3.15 0.055 |260 4.72 0.055 |260 6.29 0.055
1 martensitic 1.4112 X90CrMoV18 AlSI 440B
Stainless steel 1.4542 X5CrNiCuNb 16-4  AISI 630
> : 45 0.24 0.005| 59 0.31 0.007| 74 0.39 0.011| 89 0.47 0.012 100 0.63 0.014 |140 0.79 0.018 |140 0.94 0.020 |200 1.18 0.026 |200 1.42 0.029 |220 1.57 0.038 |220 1.97 0.041 |240 2.36 0.043 |260 3.15 0.055 |260 4.72 0.055 |260 6.29 0.055
martensitic=PH  1.4545 X5CrNiCuNb 15-5  ASTM15-5PH
1.4301 X5CrNi 18-10 AlSI 304
Stainless steel 1.4435 X2CrNiMo 18-14-3  AISI 316L
. : 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.010| 89 0.47 0.012 100 0.63 0.013 |140 0.79 0.014 140 0.94 0.017 |200 1.18 0.019 |200 1.42 0.022 |220 1.57 0.036 |220 1.97 0.038 |240 2.36 0.041 |260 3.15 0.053 |260 4.72 0.053 |260 6.29 0.053
austenitic 1.4441 X2CrNiMo 18-15-3  AISI 316LM
1.4539 X1INiCrMoCu25-20-5 AISI 904L
0.6020 GG20 ASTM 30
K C 0.6030 | GG30 ASTM 408 45 0.24 0.004| 59 0.31 0.006 | 74 0.39 0.007 | 89 0.47 0.009 100 0.63 0.011 [120 0.79 0.013 |120 0.94 0.026 [140 1.18 0.029 |140 1.42 0.031 |160 1.57 0.034 |160 1.97 0.043 |180 2.36 0.050 |200 3.15 0.062 |200 4.72 0.062 |200 6.29 0.062
astiron 0.7040 GGG40 ASTM60-40-18 ke e nithe e =3 il a(he e e e e =H e il e
/‘ 0.7060 GGG60 ASTM80-60-03
{ - .
M Aluminium alloy ~ 3.2315  AIMgSi1 ASTM 6351
45 024 0.007| 59 031 0.010| 74 0.39 0.014| 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
N wrought 3.4365 AIZnMgCul.5 AsTM 7075 | % 59 |03 3 o o 3 3 57 0.043 3 315
Aluminium alloy  3.2163  GD-AISi9Cu3 ASTM A380
: 45 0.24 0.007| 59 031 0.010| 74 0.39 0.014| 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
cast 3.2381 GD-AISi10Mg UNS A03590
2.004  Cu-OF / CWO008A UNS C10100
Copper 45 0.24 0.007| 59 031 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
2.0065 Cu-ETP/CWO004A  UNS C11000
2.0321 CuzZn37 CW508L UNS C27400
Brass lead free 45 0.24 0.007| 59 0.31 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
2.036  CuZn40 CW509L UNS C28000
Brass, Bronze 2.0401 CuZn39Pb3 UNS C38500
) 45 0.24 0.007| 59 031 0.010| 74 0.39 0.017 | 89 0.47 0.019 100 0.63 0.022 |140 0.79 0.024 |140 0.94 0.026 [200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
Rm <400 N/mm? 2.102  CuSn6é UNS C51900
Bronze 2.0966 CuAl10Ni5Fe4 UNS C63000
, 45 0.24 0.007| 59 031 0.010| 74 0.39 0.014 | 89 0.47 0.017 100 0.63 0.019 |140 0.79 0.022 |140 0.94 0.024 |200 1.18 0.031 |200 1.42 0.034 |220 1.57 0.043 |220 1.97 0.048 |240 2.36 0.070 |260 3.15 0.066 |260 4.72 0.066 |260 6.29 0.066
Rm < 600 N/mm? 2.096  CuAl9Mn2 UNS C63200
2.4856 Inconel 625
2.4668 Inconel 718
Super alloys . 45 024 0.004| 59 0.31 0.005| 74 0.39 0.005| 89 0.47 0.006 100 0.63 0.007 [120 0.79 0.008 |120 0.94 0.010 [130 1.18 0.011 |130 1.42 0.012 |140 1.57 0.012 |140 1.97 0.014 |150 2.36 0.018 |170 3.15 0.024 |170 4.72 0.024 |170 6.29 0.024
1 2.4617 NiMo28 Hastelloy B-2
2.4665 NiCr22Fe18Mo Hastelloy X
3.7035 Gr.2 ASTM B348
Titanium pure 45 0.24 0.005 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 [120 0.79 0.019 |120 0.94 0.022 [130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 |140 1.97 0.036 |150 2.36 0.041 [170 3.15 0.050 [170 4.72 0.050 [170 6.29 0.050
S 3.7065 Gr.4 ASTM B348
2 3.7165 TiAl6V4 ASTM B348
Titanium alloys . 45 0.24 0.005 59 0.31 0.005| 74 0.39 0.010| 89 0.47 0.011 100 0.63 0.013 [120 0.79 0.019 |120 0.94 0.022 [130 1.18 0.024 |130 1.42 0.026 |140 1.57 0.034 |140 1.97 0.036 |150 2.36 0.041 [170 3.15 0.050 [170 4.72 0.050 [170 6.29 0.050
9.9367 TiAI6Nb7 ASTM F1295
2.4964 CoCr20W15Ni Haynes 25
CrCo alloys 45 024 0.004| 59 031 0.004| 74 0.39 0.006 89 0.47 0.006 100 0.63 0.007 |140 0.79 0.008 |140 0.94 0.010 [180 1.18 0.011 |180 1.42 0.012 |200 1.57 0.012 |200 1.97 0.014 |220 2.36 0.018 |240 3.15 0.024 |240 4.72 0.024 |240 6.29 0.024
3 CrCoMo28 ASTM F1537
H1 Sasrgen—qlsg steel 42510 100MnCrMow4  AISI O1 45 0.24 0.005| 59 0.31 0.007 | 74 0.39 0.008 | 80 0.47 0.010 80 0.63 0.011 100 0.79 0.012 100 0.94 0.014 140 1.18 0.017 140 1.42 0.022 180 1.57 0.024 |180 1.97 0.031 |200 2.36 0.036 |240 3.15 0.038 |240 4.72 0.038 |240 6.29 0.038
Hardened steel
H2 s hre 1.2379  X153CrMoV12 AISI D2
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Process CrazyMill Cool Ball - Z2
ACCURATE AND EFFICIENT MILLING MLLING PROCESS
Coolant type, pressure and filtration Climb milling and conventional milling

Coolant: for best results, Mikron Tool recommends the use of cutting oil as coolant. Alternatively,
emulsion of 8% or more with EP-Additives (Extreme-Pressure-Additives) can be used as well. Mikron tool recommends climb milling for the machining of surfaces or edges. The chip
thickness here is greater at the beginning and decreases continuously; the cutting forces
Filter: the large cooling channels permit the use of a standard filter with filter quality of < 0.05 mm. remain low. With conventional milling, however, high cutting forces would push the milling
tool away from the part.Thus surface quality decreases.

Coolant pressure: at least 15 bar coolant pressure is required to achieve reliable milling.

High pressure is generally better for the cooling and flushing effect.

Revolution [rpm] < 10'000 > 10'000

Minimal pressure [bar] 15 30 Mikron Tool recommends vertical machining with respect to the workpiece for roughing

with CrazyMill Cool Ball (machining angle 0°). This allows the maximum recommended

cutting depth ap to be fully utilized. The result is an extremely high removal rate (Q [cm?/minl).
Tool holders

For detailed indications for tool holders see chapter "Technical information”. .
Recommended cutting parameters

vc.and f, = as specified in the cutting data table
a, =max. 1xd
a.=03xd

Finishing

Mikron Tool recommends machining at a machining angle of 15° or 75° with respect to the
workpiece surface for finishing with CrazyMill Cool Ball. This shifts the milling contact
away from the tool’s axis center towards its external diameter, where the ideal cutting
geometry takes effect and also the cutting speed increases (the cutting speed is zero at the

tool’s center).

An angle of 15° of the milling body with respect to the workpiece brings certain advantages:

m The cutting speed is higher
m Better surface quality

m Longer service life

Recommended cutting parameters

v.and f, = as specified in the cutting data table
a,=0.05-0.5xd

a. = 0.05-0.15 x d depending on the required surface quality

a. = f, for maximum surface quality

(L
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