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. Hardness Ultimate Tensile | Examples of material
ISO group | WMG (Work Material Group) (HB or HRC) Strength (MPa) | (AISI, EN, DIN, SS, STN, BS, UNE, GB, AFNOR, GOST, UNI)

Free machining steel sulfurized | < 240 HB <830 AlS11108, EN 15822, DIN 1.0723, 551922, (5N 11120, 55 210A15,
(carbon steels with increased machinability) UNE F.210F, GE Y15, AFNOR 10F1, GOST A30, UNI CF10S20

AlS1 1211, EN 11SMn30, DIN 1.0715, 55 1912, CSN 11109, &5 230M7,
UNE F.2111, GB Y15, AFNOR $250, GOST A40G, UNI CF9SMn28

sulfurized/phosphorized and <180 HB <620 Al51 12113, £V 11SMnPb30, DI 1.0718, 55 1914, Csn 12110, 5 210M16,
leaded = UNE F.2114, GB Y15Pb, AFNOR S250Pb, GOST AS35G2, UN! CF10SPb20

sulfurized and phosphorized | < 180 HB <620

- AISI EN DIN 1. , 551350, CsN 11301, 55 080A15,
Plain carbon steel containing <0.25%C | < 180 HB <620 1015, EN C15, DIN 1.0401
(steels comprised of mainly iron and carbon) UNE F.111, GB 15, AFNOR C18RR, GOST St2ps, UN! Fe360

AlS1 1030, EN €30, DIN 1.0528, 55 1550, CsN 12031, £ 080M32,

- a
CEEAERE || SZWGIE S0 UNE F.1130, G& 30, AFNOR AF50C30, GOST 30G, UNI Fe590
o AlS! 1060, EN €60, DIN 1.0601, 55 1655, €SN 12061, 55 080A62,
% <
CnEBEISEE || SELILE 2030 UNE F513, GB 60, AFNOR 1€60, GOST 60G, UN! C60

Alloy steel annealed | < 180 HB <620 AlsI 3415, 4140, 4340, 6150, 8620, £ 15NiCr13, 42CrMo4, 41NiCrMo7-3-2,
(carbon steels with an alloying content < 10%) DIN 1.5732, 1.7223, 1.6563, 1.8159, 1.6523, 55 2244, 2541, 2230, 2506,

SN 15020, 55 1501-240,

o <
hardened and tempered | 180 - 260 HB > 620 <900 UNE F.2601, G& 16Mo,
AFNOR 15D3, GOST 15M,
260 - 360 HB >900 < 1240 UNI 16Mo3KW
Tool steel annealed | < 26 HRC <900
el Cll ey g o 38D, LA e o) AIS! D2, N X155CrVMo12-1, DIN 1.2370, 55 2736, (5N 19573, 55 BD2, UNE
hardened and tempered | 26 - 39 HRC >900 < 1240 F.520A, GE Cr12Mo1V1, AFNOR Z160CDV12, GOST Ch12MF, UNI
X155CrVMo121KU
39 -45 HRC > 1240 < 1450
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. Hardness Ultimate Tensile | Examples of material
ISO group [ WMG (Work Material Group) (HB or HRC) Strength (MPa) | (AISI, EN, DIN, SS, STN, B.S, UNE, CN, AFNOR, GOST, UNI)
Ferritic stainless steel $429, EN X7Cr14, 1.4001, SS 2326, 55 434517, F.3401,
kAL (straight chromium non-hardenable alloys) S1COHE =520 28C12, 08Ch13, X6CrTi12
M1
446, X10CrAl24, 1.4762, 55 2322, 17113, 55 430817,
- <
2 CO0R220HE Lo202700 F.3154, 10Cr17, Z10CAS24, 12Ch17, X16Cr26
Martensitic stainless steel 430F, £\ X14CrMoS17, 1.4104, 55 2383, 17140, 55 410521,
WAL (straight chromium hardenable alloys) ameel || QAL =570 F.3117, Z10CF17, X10CrS17
440C, X105CrMo17, 1.4125, 55 2385, 17023, 55 425C11,
M2 M2.2 quenched and tempered | 200 - 280 HB > 670 <950 F.3402; 102Cr17Mo, 2100CD17, 95Ch18,
GX6CrNi 13 04
o 420, X45Cr13, 1.4034, 17029, 55 425C11, F.3405,
o -hardened - <
M2.3 precipitation-hardene 280 - 380 HB >950 <1300 za4c14, 20X17H12, X30Cr13
M — Austenitic stainless steel TN QST
- (chromium-nickel and chromium-nickel-manganese alloys) < -
AISI 304, 309, 5848 EN X5CrNi18-12, X15CrNiSi20-12, X45CrNiW18-9,
M3 M3.2 200 - 260 HB > 750 < 870 DIN 1.4303, 1.4828, 1.4873, SS 2352, CSN 17249, BS 305517, UNE F.3513,
GB 10Cr18Ni12, AFNOR Z8CN18.12, UNI X7CrNi18 10
M3.3 260 - 300 HB > 870 < 1040
Mo Austenitic-ferritic (DUPLEX) or super-austenitic stainless steel 300 <990 AlsI 329, EN X1-NiCrMoCU25-20-5, DIN 1.4539, 5§ 2562, ESN 17265,
. (alloys with austenitic-ferritic microstructure, austenitic alloys with > 20%Ni) < 3 - BS 318513, UNE F.3552, GB 022Cr25NiMo2N, AFNOR Z1INCDU25.20
M4
Precipitation hardening austenitic stainless steel H i H 3
Ma.2 p g 300 - 380 HB <1320 AISI 631 (17-7PH), EN X7CrNiAL17-7, DIN 1.4568, Ss 2388, €SN 17465,

BS 301513, UNE F.3217, GB 07Cr17Ni7Al, AFNOR 29CNA17-07
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RITATREEFEINT, W, THERAE,
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RITRTHEEANTI, LU, TEN%
SINTAE, AT INTIARESFNEFE
N, ERTELFNRELIE
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_022+045
..01+0,15

L 14§
P
\

HRATHEMIESEERNT, RS, T5E
WIS AE, BTLAFIImRS
eMH, EBTESME&TE

BRiiREEE 184308 R

REDR
SF2 NP2 ENVIRR(V]
Il'!ll" DR4
Bl | \'
TEEHE
SF3 S|

JQ 0,05-0,2 mm/rev 0,05 - 0,2mm/rev 0,2-0,4 mm/rev 0,4-1,0mm/rev >1,0mm/rev
w 0,05-2mm 0,05-2mm 2-4mm 4-10mm >10mm
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AR I SE6EE
. f, 0.20 —0.40 mm/rev
a, 1.5-4.5mm
V., 120 — 85 m/min
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WCMT 080408E-FM
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ZEEG LT 7325

25.00 |- JIOELNMEI R T-EItE
16.00 |- @
10.00 |- 3DHR[EIE s
™ R 3
2 FM2 R
160~ - F ST V\
1.00 |- : g |
0'40 u —HRIPVDIRE EN
. AITiN-TiN-TiBN —
I R T TR T TR T TR R B ’ 1
@ 0.06 010 0.16 0.25 040 0.63 1.0 16 2.5 mm/rev ES5 ST B ) e
AR I SE6EE T ——

f, 0.15-0.35 mm/rev

a, 0.5-4.0mm @ @

V. 120 — 80 m/min




CCMT 09T308E-NF2

N S H
TJ' (XY
[Reree o — o
ZEFS LG ET7325

25.00 |- JIOELNMEI R T-EItE
16.00 |- S YIS RS  e @
10.00 |~ ‘ | | I | 2D ﬁEE %ﬁ%
™ R 4 3
160 F L ENNEE N[FL
1.00 |- V g |
0.40 u —HAIPVDIRE NF2
' AITiN-TiN-TiBN

I R T TR T TR TR R R B 1

@ 0.06 0.0 016 0.25 040 0.63 1.0 16 2.5 mm/rev ES5 ST B e
AR I SE6EE T ——.

f, 0.12-0.35 mm/rev

a, 0.6-4.0mm %

V., 105 - 65 m/min




| SBEx(c 1K)

e Hardness Ultimate Tensile | Examples of material
ISO group [ WMG (Work Material Group) (HB or HRC) Strength (MPa) | (ASTM, EN, DIN, SS, STN, B.S, UNE, CN, AFNOR, GOST, UNI)
Gray iron or Automotive Gray iron ferritic or ferritic-pearlitic | < 180 HB <190 A48 Grade 20, £N-JL-100, GG-10 (0.6010), 422410
(iron-carbon castings with a lamellar graphite
microstructure) ferritic-pearlictic or pearlitic | 180 - 240 HB >190 <310 A48 Grade 30, £N-JL-1030, GG-20 (0.6020), 55 0120, 422420
pearlitic | 240 - 280 HB >310<390 A48 Grade 50, £1N-JL-1060, GG-35 (0.6035), 55 0135, 422435
Malleable iron ferritic | <160 HB <400 A602 Grade M3210, £N-JM-1130, GTS-35 (0.8135), 55 0815
(iron-carbon castings with a graphite-free
microstructure) ferritic or pearlitic | 160 - 200 HB > 400 < 550 A602 Grade M4504 (F20001), =N-JM-1040, GTS-50-05 (0.8045
pearlitic | 200 - 240 HB > 550 < 660 A602 Grade M7002, £1N-JM-1140, GTS-45 (0.8145), 422540
Ductile iron ferritic | <180 HB <560 A536 Grade 60-40-18, £11-JS-1030, GGG-40 (0.7040), 422304
(iron-carbon castings with a nodular graphite
microstructure) ferritic or pearlitic | 180 - 220 HB > 560 < 680 A536 Grade 80-55-06, £11-JS-1050, GGG-50 (0.7050), 422305
pearlitic | 220 - 260 HB > 680 < 800 A536 Grade 100-70-03, £1N-JS-1060, GGG-60 (0.7060), 422306
Austenitic gray iron <180 HB <190 A436 Type 1 (L-NiCuCr 15 6 2), DIN GGL-NiMn 13 7 (0.6652)
(iron-carbon alloy castings with an austenitic lamellar graphite microstructure)
Austenitic ductile iron <240 HB <740 A439 Type D-2B (S-NiCr 20 3), DI GGG-NiMn 23 4, YH19X3LL
(iron-carbon alloy castings with an austenitic nodular graphite microstructure)
Austempered ductile iron <280 HB > 840 < 980 A897 Grade 110-70-11
(iron-carbon alloy castings with an ausferrite
microstructure) 280 - 320 HB >980 < 1130 A897 Grade 125-80-10, £1-JS-1100, GGG-90 (5.3400)
320 - 360 HB > 1130 < 1280 A897 Grade 2 (150-110-07), £N-JS-1110, GGG-100 (5.3403)
Compacted graphite iron ferritic | <180 HB <400 A842 Grade 300, £1-GJV-300, GGV 30, YBr3o,
(iron-carbon castings with a vermicular graphite
structure) ferritic-pearlitic | 180 - 220 HB > 400 < 450 A842 Grade 350, :1-GJV-350, GGV 35 (5.2200), 4Br3o,
pearlitic | 220 - 260 HB > 450 < 500 A842 Grade 450, :1-GJV-450, GGV 45, YBras,
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TEEHE SF
. f> 0,05-0,2mm/rev 0,05 -0,2mmy/rev 0,204 mm/rev 04-1,0mm/rev >1,0mm/rev
% 0,05-2mm 0,05-2mm 2-4mm 4-10mm >10mm




CNMM 2509245-923
FERRTT AR

N S H

IERIfAtEE
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~l?i a, 3.0-16.0 mm

V., 120 — 75 m/min
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Reported by M. Nunes (Brazil)

Work-material
Hardness
Coolant

Brand
Insert

Grade
Depth of cut a, [mm]
Feed per revolution f, [mm/rev]

Cutting speed V,[m/min]

Tool life comparison T [%]

Reported by
Work-material
Hardness
Coolant

Brand
Insert

Grade

Depth of cut a, [mm]
Feed per revolution f, [mm/rev]
Cutting speed V. [m/min]

Tool life comparison T, [%]

AISI 316 (WMG M3.2)

215HB

Yes

PRAMET

TNMG 160404ER-

T8430

Yes
PRAMET =]
WNMG 080408E- AT
NM
T8430 M15
1525
0.15
50
133% 100%

sl

160-180HB

T8330

A. Nikonorov (Russia)

190-210HB
Yes
PRAMET

CNMG 120404E-
NF

T8430 T8330
1.0
0.20

160

100% 100%

B. He (China)
1.4474 (WMG M4.1)
160-180HB
Yes
PRAMET B#

CNMG 120408E-

NMR CNMG 120408-

T8430 M15
25
0.15

45

200% 100%

A. Nikonorov (Russia)

190-210HB

Yes

PRAMET

CNMG 120408E-
sM
T8430 T8330
0.5~2.8

0.22

235

>100% 100%

. He (China)
AISI 304 (WMG

200-230HB

Yes
PRAMET =]
CCMT 09T308E- YT
M
T8430 M15
0.9~0.1
0.08
70
117% 100%

31Cr19N9MoWNbTi (WMG M3.2)

200-240HB
Yes
PRAMET =23
CNMG;;IM”E' CNMG 120408-
T8430 M20
0.6~1.0
0.20
87

100% 100%

B. He (China)

AlSI 316 (WMG M3.1)

rov (Russia)

AISI 420 (WMG M2.2)

200-220HB

Yes

PRAMET

CNMG 120404E-

T8430

130%

. He (Chiléa)

NF

15

0.19

160

TT9080

100%

1.4308 (WMG M3.1)

160-180HB 160-180HB
Yes ‘ Yes
PRAMET B& PRAMET B
CCMT 09T308E- T e CCMT 060204E- T
FM M
T8430 mM15 T8430 M15
1.0 1.070.5
0.18 0.08
60 63
100% 100% 104% 100%
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Field test a
Ccompry Loy ]

Work-material 1.4474 (WMG M4.1) 8 B m
-’ ‘CHMIG 120408E-NM ] ]
M - f it
Hardness 160-180HB L. 015-0%0
a,
Coolant Yes 400 e} ﬁ 05-80
2 ]
Brand PRAMET BE5mhe 1@ T \Y%
30; 0,25 L_
Tool 18 =
e o ] ® ® @9 € 8 3
WNM E-
Insert GNl'J\:MOS WNMG 080408- ] 3 s 1 3 é; @ CNMG, DNMG, TNMG, VNMG, WNMG
¥
Grade 18430 18330 M15 otk il | Fae ‘ c#;‘i‘rég Fm“‘ T ‘ Cultwm?xfed [mm . l Dep{lr: ':':1; Cut
Depth of cut a, [mm] 1.5~2.5 A i
€ R |1 RM MC7025 95125 0.25-0.55 1.50-6.00
Feed per revolution f, [mm/rev] 0.15 € rR| 2| cH Us735 65105 0.25-0.60 150-6.00
Two-phase Stainless Steel <
. . <280HB | @€ | H | 1 HL Us735 50—95 0.40—1.00 1.50—8.00
Cutting speed V. [m/min] 50 (AISI 329)
€ H | 2| HM Us735 50-95 0.50-1.10 2.00—-10.00
Tool life Tm [h:mm:ss] 0:46:00 0:46:00 0:34:30 ¥ L 1 m MP7035 65—105 0.10—0.30 0.30—2.00
£ L |2 ]| sH Us735 65—125 0.10-0.40 0.30-2.00
’ . I I . f £ M| 1| Mm MP7035 60—95 0.15—-0.45 0.70—5.00
¥ To o I e ® M|z | cMm MP7035 60—95 0.16—0.50 0.50—4.00
. £ M| 3| m MP7035 60—95 0.20-0.50 0.30—4.00
£ | m |4 Ms Us735 60—115 0.16—0.50 0.50—4.00
£ M| 5| ms VP1STF 50—80 0.16—0.50 0.50—4.00
® M |6 | Ms uP20M 65100 0.16—0.50 0.50—-4.00
® M [ 7| ms UTi20T 50—75 0.16—0.50 0.50—4.00
® M| | m VP1STF 50—90 0.20—0.50 0.30—4.00 |
. , . . v " c M| 9| sd VP1STF 50—80 0.25—-0.60 1.50—5.00
First recommendation for medium cutting of carbon steel Ca;m" Shudd Moy el gips 0y GO *
and alloy steel =i [T : 3 ®| R 1 RM MP7035 55—90 0.25-0.55 1.50—6.00
Ideal for general cutting applications. e ® R | 2| GH Us735 55—105 0.25—0.60 1.50—6.00
" i i 2 2[02mm  plang
Fositve st provides shargl cuting act e = i & YR ERED US735 5095 0.40-1.00 1.50-8.00
01 03 05
f tmmires) CNMG120408-MA £ H| 2| Hm Us735 50—95 0.50—1.10 2.00-10.00
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Field test

Work-material AISI 304 (WMG M3.2)

Hardness 200-230HB

Coolant Yes

Brand PRAMET EE&mhe

Tool

Insert SCMILOTI303E CCMT 09T308-
M

Grade T8430 M15

Depth of cut a, [mm]

Feed per revolution f, [mm/rev]

Cutting speed V. [m/min]

Tool life T, [h:mm:ss] 3:23:20

Number of pieces 610 TOOI I ife

117%

M

ey ———
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a, -
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£, -

T8430 =T8330

WNMG 080408E-NM:T8430 <
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Free machining sulurzed carbon sieel with a hardness of < 220H8

117

iHOH

Free g sulluroed and carbon sieel with a hardness of < 180HB 1.3 N m‘mmum

Free machining sullurediphosphorzed and leaded carbon steel with a hardness of < 160HB 1,35 LR Sariess sieel lerric win 3 nordness of < 160WE

Plain low carbon steel containing < 0.25%C with a hardness of < 180HB 1,00 w2 Stariess sieel fervic win 3 nordress of 1600 - 22048

Plain medium carbon steel containng < 0 55%C with 2 hardness of < 240HB8 088 m21 Stariess sieel m Jtenstc win 3 haciness of < 20048

Plain hugh carbon steel contaning > 0 55%C. weh a hardness of < 300HB 078 M22  Stariess sieel m derstc win 3 hadness of 200 - 280-8

Alloy steel with  hardness of < 180MB 081 "23 Stariess sieel ™ 24enstc win 3 hadiness of 280 - 3808

Alioy steel with a hardness of 180 - 260H8 0,65 Mt Staniess stesl Justnitc with 2 hardness of < 200HB

Alloy steel with a hardness of 260 - 360HB 0,55 M2 Saness ool Juslentc wik 3 hoedeas s of 200 - 208

Tool stee! with & hardness of < 26HRC 048 Ml Saness sieel Justentc win 3 hardnes s of 260 - 008

Tool steel with a hardness of 26 - 39RC 041 Mat Staness stee dustentc feetc Or Super-Justentc w & 3 naciness of < 300-8

Tool sieel with a hardness of 39 - 4SHRC ng L MM2  aness stee PG pEI.ON Rardenng Susientc w87 3 naGness of 300 - 3808

imu WMG (Work Material Group) i | ISOS  WMG (Work Material Group) G [
N11 Pure aluminium and wrought aluminium alloys with a hardness of < 60HB 1,33 s1.1 Titanium or btanium alloys, with a hardness of <200HB 194
N12 Wrought aluminium alloys with a hardness of 60 - 100HB 1,00 $12 Titanium alloys, with a hardness of 200 - 280HB 172
Ni3  Wought aluminium alloys with a hardness of 100 - 150HB 0,67 $13  Titanium alloys, a hardness of 280 - 350HB 1,44
N21 Cast aluminium alloys with 7% Si and a hardness of < 75HB 0,67 s21 High-emperature Fe-based alloys with a hardness of <200HB 133
N22  Castaluminium alioys with 7 < 12%Si and a hardness of 75 - 30HB 0,60 §22  High-emperature Fe-based alloys with a hardness of 200-280H8 117
N23 Cast aluminium alloys with >12%Si and a hardness of 80 < 140HB 0,43 s31 High-temperature Ni-based alloys with a hardness of <280HB 1,00
N3t Free-cutting copper-alloys materials with excelient machining properfies 0,70 $32 High-emperature Ni-based alloys with a hardness of 280 - 360HB 083
N32 Shortchip copper-alloys with good to moderate machining properfies 041 S4.41 High-emperature Co-based alloys with a hardness of <240HB 0,78
N33 Electrolyfic copper and long-Chip copper-alioys with moderate b poor machining properties 0,21 gi High Co-based alloys a hard: 240 - 320HB 067
NA1  Thermoplastic polymers 0,70
N42  Thermoseting polymers 027
N43 Reinforced polymers or composites 0,20
“ Graphile (1.00)

Gray iron, ferritic or ferritic-pearlitic with a hardness of < 180HB

Gray iron, ferritic-pearlitic or pearlitic with a hardness of 180 - 240HB

Gray iron, pearlitic with a hardness of 240 - 280HB

ferritic with of < 160HB
Malleable iron, ferritic o pearlilic with a hardness of 160 - 200HB
iron, pearfitic with 0f 200 - 240HB
Dudlile = i ific with a hardness of < 180HB

Ductile (nodularispheriodal) iron, femitc or pearlitc with a hardness of 180 - 220H8

Ductile i iron, pearitic with 220 - 260HB
e o 180HB
Auslenitic cast iron with a hardness of 180 - 240HB
Austempered ductle iron with a hardness of 240 - 280HB
le ir of 280 - 320HB
ductile iron with of 320 - 360HB
raphite iron with of < 180HB

Vermicular, compacted graphite iron with a hardness of 180 - 220HB

com ness of 220

e

WMG (Work Material Group)

Chillad castiron with a hardness of <440HB
Hardaned castiron with a hardness <55HRC
Hardened castiron with a hardness >55HRC
Hardened steel with a hardness of <51HRC
Hardaned sieel with a hardness of 51 - 55HRC
Hardened sieel with a hardness of §5 - 58HRC

H2 | Hardened seelwin ahardness o 50HRC

Cvewmc

152
0,90
077
1,00
0,82
0,64

.

Important note:

harnesses!

Look into the technical section of the catalogue for
the correction factors for the different work material
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VBy

DOC

1*2mm

o
>
g
L
il
=
‘ R
Iz
Opera W WC/C coated Ceramics
with Al,O; top | Si;N,
Roughing (.014 —.039) .0118 —.0197 .0118 —-.0197 .0098 —.0118 .0098 —.0197
Finishing (.008 —.012) .0039 —.0098 .0039 —.0098 .0039 —.0079 .0039 - .0079 | 1l 1] UVJ%'UH?@ c
Recommended criteria for flank wear VBg (imeh)
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Cutting speed
BRI T IR R

Feed IPT 98 0157 .0248
(inch/rev)

Crater depth KT (inch) .0035 .0053 .0071 .0098

fic oy KT (imeh)




i
INTERNAL USE

N e

Oy v

18430 Fr—{CPVDIBAZEEIM R




toollife (min)

MACHINING EXAMPLE

Material: c45
Material group:  P2.2

| TOOL LIFE PERFORMANCE e

Introduction vt raaso | 18330
CNMG 120408E-FM f,=0.250 mm/rev C45 WMG 2.2 Cutting speed v, | m/min 170 170
Feed tooth f, | mm/tooth | 0,35 0,35
Axial length of cut a, | mm 2,0 2,0
s Durability T | min 21,0 12,5
1000,0
0 T8430 T8330

after 21 min after 12,5 min

/ +95%
1000

25
10,0 20

E
E s

=
® 10

=

(=]
10 ] ’

100 1000

150 200 250 300 0
cutting speed(m/min) T8430 T8330
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COVID-19 PRECAUTIONS

FOLLOW LOCAL STAY HOME WHEN WASH YOUR HANDS
GUIDELINES FEELING SICK CAREFULLY
O O by P A
-

[

SAFETY
FIRST

X .............

OBSERVE PHYSICAL COUGH AND SNEEZE AVOID TOUCHING o= O w=
DISTANCING GUIDELINES CORRECTLY YOUR FACE +— o=l

) == -




