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| SRENSES (P-H1EME)

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

Free machining steel sulfurized | < 240 HB <830 AIS11108, EN 15522, DIN 1.0723, 551922, ¢sn 11120, 55 210A15,
(carbon steels with increased machinability) UNE F.210F, GB Y15, AFNOR 10F1, GOST A30, Uni CF10S20

Als1 1211, EN 11SMn30, DIN 1.0715, 55 1912, €SN 11109, B5 230M7,
UNE F.2111, GB Y15, AFNOR §250, GOST A40G, UNI CF9SMn28

sulfurized/phosphorized and <180 HB <620 AIS1 12113, EN 11SMnPb30, DIN 1.0718, 55 1914, CsN 12110, 55 210M16,
leaded - UNE F.2114, GBE Y15Pb, AFNOR S250Pb, GOST AS35G2, UNI CF10SPb20

sulfurized and phosphorized | < 180 HB <620

: 4 ¢ BS
Plain carbon steel containing <0.25%C | < 180 HB <620 AlS11015, EN €15, DIN 1.0401, 55 1350, ¢SN 11301 , 55 080A15,
(steels comprised of mainly iron and carbon) UNEF.111, GB 15, AFNOR C18RR, GOST St2ps, UN! Fe360
taining <0.55%C | < 240 HB <830 AIS11030, EN €30, DIN 1.0528, 55 1550, Csn 12031, 55 080M32,
AT SR = UNE F.1130, GB 30, AFNOR AF50€30, GOST 30G, UNI Fe590
AIS1 1060, EN €60, DIN 1.0601, 55 1655, €SN 12061, 55 080A62,
. <
CEREBERETS || SERYGE SED UNE F513, GE 60, AFNOR 1C60, GOST 60G, UNI C60
AIon steel annealed | <180 HB <620 AlSI 3415, 4140, 4340, 6150, 8620, =N 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, BS 1501-240,
R <
hardened and tempered | 180 - 260 HB > 620 <900 UNE F.2601, G5 16Mo,
AFNOR 15D3, GOST 15M,
260 - 360 HB >900 < 1240 UnNI 16Mo3KW
Tool steel annealed | < 26 HRC <900
(special alloy steel for tools, dies and molds) AlsI D2, EN 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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a 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, £ X7Cr14, 1.4001, 55 2326, B5 434517, F.3401,

Em11 (straight chromium non-hardenable alloys) SEDGE s520 28C12, 08Ch13, X6CrTil2
M1
446, X10CrAI24, 1.4762, 55 2322, 17113, B5 430817,
g o > <

e LS0RZZ0HE 2202700 F.3154, 10Cr17, Z10CAS24, 12Ch17, X16Cr26

Martensitic stainless steel 430F, EN X14CrMoS17, 1.4104, 55 2383, 17140, B5 410821,
Em21 (straight chromium hardenable alloys) el || SEELLE SE F.3117, Z10CF17, X10CrS17

440C, EN X105CrMo17, 1.4125, SS 2385, 17023, 55 425C11,
M2 HMm2.2 quenched and tempered 200 - 280 HB > 670 <950 F.3402; 102Cr17Mo, Z100CD17, 95Ch18,
GX6CrNi 13 04

420, N\ X45Cr13, 1.4034, 17029, 55 425C11, F.3405,

S B a
Hm2.3 precipitation-hardened 280 - 380 HB > 950 < 1300 2aac14, 20X17H12, X30Cr13

Austenitic stainless steel

Ems.1 (chromium-nickel and chromium-nickel-manganese alloys)

<200 HB <750

AISI 304, 309, 5848 EN X5CrNi18-12, X15CrNiSi20-12, X45CrNiw18-9,
M3 Em3.2 200 - 260 HB >750<870 DIN 1.4303, 1.4828, 1.4873, SS 2352, €SN 17249, BS 305517, UNE F.3513,
GB 10Cr18Nil12, AFNOR Z8CN18.12, UNI X7CrNi18 10

Pim3.3 260 - 300 HB > 870 <1040
Austenitic-ferritic (DUPLEX) or super-austenitic stainless steel AISI 329, EN X1-NiCrMoCU25-20-5, DIN 1.4539, S 2562, ESN 17265,
Zim4.1 (alloys with austenitic-ferritic microstructure, austenitic alloys with > 20%Ni) <300HB S1980 BS 318513, UNE F.3552, GB 022Cr25NiMo2N, AFNOR Z1INCDU25.20
M4
Precipitation hardening austenitic stainless steel AlSI 8 EN i -7, DIN 1. ss €SN
7 V4.2 p g 300 - 380 HB <1320 631 (17-7PH), EN X7CrNiAL17-7, 1.4568, SS 2388, 17465,

BS 301513, UNE F.3217, GB 07Cr17Ni7Al, AFNOR 29CNA17-07
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a 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, £1'-JL-100, 0! 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, £1-JM-1130, DI 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), £1N-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, £1V-JS-1060, GGG-60 (0.7060), 422306
Austenitic gray iron <180 HB <190 A436 Type 1 (L-NiCuCr 15 6 2), DIl 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), DIN GGG-NiMn 23 4, GOST 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, £1V-JS-1100, GGG-90 (5.3400)
320 - 360 HB > 1130 < 1280 A897 Grade 2 (150-110-07), £1-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, :1N-GJV-350, GGV 35 (5.2200), Y4Br3o,
pearlitic | 220 - 260 HB > 450 < 500 A842 Grade 450, :N-GJV-450, GGV 45, 4Br45,
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1B - Sin

Insert family choice ily choi
Type of operation Ly T ey Insert family choice
1 2 1 2
GL.D LCMF16, LCMF30 LCMF13
- I
grooving GM ’ F ' grooving F ﬂ
.
2 XXX 2 XXX 2 xxxx
GL.D LFMX LCMF13
-
4 =<
A =
20 (2 XXX S Xxxx
LCMF13 LCMF16, LCMF30 X61 TNZZINT
gI y
E face grooving F F ' circlips grooving d
&
2 Xxxx | 2 XxxX 2 XXXX (23 XXXX
GL.D LCMF16, LCMF30
m o " ’ v '
£2 0% £ XXX
X6l
- circlips grooving i
4

2 xoxx

£ 3000

AP Sn = AT RiEREE




| TR
INTHETE — HEAF/INRF

| Suitability and starting values for cutting speed (vc), feed (f) and depth of cut (ap). ESSEUSEAFERASEITEE

" M N s H
Product Ve f ap VO f ap VO f ap Ve f ap VO f ap VO f ap
[mm] [m/min] [mm/rer]  [mo] [m/min]  [mmjrey]  [mm] [m/min]  [mmirey]  [mm] [mimin] ~ [mm/rev]  [mm] [m/min]  [mmfrey]  [mm] [mimin]  [mmjres]  [mm]
" Vs
CMIBELE] R TFIIRERNEAE, EEF MR T
GL2-D200M02-GM G8330 020 M 190 010 08 W 110 009 08 180 0.10 08 = = - | 45 0.08 06 - - -
T7325 020 #1220 0.0 0.3 M 170 009 038 - - - 7 70 0.08 06 - -
LGLS-DiOOM02~GMI 68330 [ 020 | M 150 020 1.0 W 90 018 1.0 140 0.20 ﬁ“
A 17325 || 0.20 | .20 10 W 135 018 1.0 - - L
GL3-D300M04-GM 68330 || 0.40 |[m 95 018 1.0 150 0.20 : =
T7325 || 0.40 1,,_4_ 185 0.20 1.0 W 140 018 1.0 - = 1.6L4 } g 0
GL4-D4A00M04-GM 68330 | AUAT 25 12| M 90 023 12 140 0.25 =l =
! 15 L6} 25
20 G2 -‘\ 20
15 15
PAESHE):=:]
10 10
TISRIERE S 05 {c 7;? ol 05
HE - SN i 0
TIRHIRAR, RY, EfRTEE IFE

fn,ap

01

02

04

05

06




| TR

4 S A
NI=E -8
' GL6-DB0OMMO-MM:T7325
GL3-D300M02-GM G8330 0.20 . 150 020 1.0 W 9% 018 1.0 i 140 020 1.0 - - -1 35 014 08 - - -
A A i ]
6L3-D300M02-GM:GE330 [metric] neh RS
§ Ve 280 - 175 920 - 575
{metric] {inch] o P 1015-05 1 1T T0006 J0.020 IFE
g v 675-375 5 o 05-3 | 002t |Ve tDMIERE
oW, 00804 003-.016 | 11 < |fn LS
T & 02-25 008~ 098 GL2-D200MMO-MM:T7325 | 1 1 — |Ap tIEIRE
§ Ve 1215 - 135 1 705 -|445
g v SR E xj‘zi ll‘g‘;‘"ﬁ‘ﬁ & B f, 1017-0451 1 0007 40018
Tt 00903 004 014 £y & s L003- 012 = ap : 05-3 ! : 002118
S s 02-25 .008-.098 & & 021 008 -.033 | i | ;
N — " < | 11 1
= v P VIAERTE HTEN TFESEIF g v 265-155 §70-510 Ve o | - L 1
< ; i’S{E s Bt 003-027 .004 - 011 . f | _ 1
© BT, 0,08-0,4 .003-.016 ] n 1 1
5 = 3, 0,2-1 008 - .039 1 11 1
g 0,2-2,5 008 - 098 ap _
T T 7T T
Ve ! [ 1
Ve - i fa - Ve | - 11 1
£ - L , 1 [ 1
2 - o 1
3
Ve ap I - [ 4
£, ] I
o v, 80-20 195-65 3 2 = 1 : 1 :
@w
s B f  009-028 .004-.011 q Ve 1105-45 1 1 345 1150
B w s % w
B s 022 008 - .079 g, ‘l’ bl 2 o vt lo1z-o0ss' ' 0007 tooi4
- . 0,08-0,24 003008 = 1 1 1
P s vr-ug 008- 031 @ a, 105-24 ;1 002-0.09%
‘:; = I 11 1
n . v - - 1 1 1
= . i — . - Ve o -0 0o —Z1
a : . f, _ R
ap - -
e DL
|
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IS0 group Subgroup WMG (Work Material Group) k; [xamples of material (AISI, EN, DIN, S5, (SN, BS, STN, UNE, AFNOR, GOST, UNI, ASTM, ..)

Free machining sulfurized carbon steel with a 1511108, EN 15522, DIN 1.0723, 55 1922, (SN 11120, BS 210A15, UNE F.210F, GB Y15, AFNOR 10F1,

P11 133

hardness of < 220 HB 7 | [R0ST A30, UNI CF10520
Free machining steel P12 Free machining sulfurized and phosphorized 149 1511211, BN 115Mn30, DIN 1.0715, 55 1912, (SN 11109, BS 230M7, UNEF.2111, GBY15, AFNOR 5250,
(carbon steels with increased machinability) “* | carbon steel with a hardness of < 180 HB g COST A406, UNI CF95Mn28

Free machining sulfurized/phosphorized
P1.3 | and leaded carbon steel with a hardness of 1.53
< 160 HB

15112113, EN 115MnPb30, DIN 1.0718, 551914, (SN 12110, BS 210M16, UNEF.2114, GBY15Pb,
| RFNOR 5250Pb, GOST AS35G2, UNI CF105Pb20

Plain low carbon steel containing < 0.25 % C 1511015, EN €15, DIN 1.0401, 55 1350, (SN 11301, BS 080A15, UNEF.111, GB 15, AFNOR C18RR,

1.4

with a hardness of < 180 HB |[F0ST St2ps, UNI Fe360
P Plain carbon steel P22 Plain medium carbon steel containing i 1511030, EN €30, DIN 1.0528, 55 1550, (SN 12031, BS 080M32, UNE F.1130, GB 30, AFNOR AF50C30,
(steels comprised of mainly iron and carbon) | < 0.55 %Cwith a hardness of < 240 HB 7 |EOST 306, UNI Fe590
P23 Plain high carbon steel containing > 0.55 % (] 0.89 151 1060, EN €60, DIN 1.0601, SS 1655, (SN 12061, BS 080A62, UNE F513, GB 60, AFNOR 1C60,
Steel and cast steel " | with a hardness of < 300 HB ' 05T 606, UNI C60
(steels with alloy
content < 10 %and a
hardness of < 45HRC) 1515015, EN 16Mo3, DIN 1.5415, 55 2912, (SN 15020, BS 1501-240,
P3.1  Alloy steel with a hardness of < 180 HB 0.2 FNOR 1503, GOST 15M, UNI T6Mo3KW Important note:
Look into the technical section of the catalogue for
P3 ?:;Gr;us:le:lieels with an alloying content P3.2 | Alloy steel with a hardness of 180 — 260 HB 0.74 15 4140, EN 42CHo4, DIN 1.7225, 55 2244, (SH 15142, BS 708M40, Lhe correc|tlon factors for the different work materi|
s oying = haeed 7 BFNOR 42(D4, GOST 40ChFA, UNI 42CrMo4 arnesses:
—
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Example from LCMF - M

TNEERE()
Zf): a,=3mmbY, REFEHITHE

f,=0.15 mm/rev ZHZ y = 0.07 mm
f,=0.25 mm/rev ZHZ y = 0.08 mm
f,=0.35 mm/rev Az y = 0.10 mm
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DNI3EER= (5)
BRAETI HBGH

Roughing
3 _ D [mm] a [mm]
\ 3 0,15
4 0,20
N 5 0,22
. . . 6 0,25
Finishing . o




DN I3EER= (6)
PIER BN LS I TERE RIS

- mmm g Y
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I GL.D.GM

Field test
lcompany | chima

Work-material
Hardness
Brand

Tool

Insert
Geometry
Grade

Coolant
Cutting speed
Spindle speed RPM
Feed

Width of cut
Depth of cut
Time

Tool life

[ —

Pramet BXM AR
GL6-S2020KFL-20-80

GL6-D600M08-GM 6008Y
GM
T7325 908
Yes Yes s H
V. [m/min] 180m/min 180m/min
n [U/min] 260 rev/min 260 rev/min §
8|
f[mm/min] 0,15 mm/min 0,15 mm/min = |
9|
W [mm] 6,0 mm 6,0 mm ; & | ¢
= 2] lao
CDX [mm] mm mm 2 L
Trin min min - P M
Tocs 22 pcs 15 pcs w f @ w o w a3
L) ['wi] [mni]  [an] [nfvis] [onre] (e [ninie] [mnie]  [me]

G8330 080 W 170 030 12 M 100 027 12 M 160 030 12
17325 080 #1190 030 12 M 145 027 12



GL.D-MM

Field test

Work-material
Hardness
Brand

Tool

Insert
Geometry
Grade

Coolant
Cutting speed
Spindle speed RPM
Feed

Width of cut
Depth of cut
Time in cut
Total Time

Tool life

INCONEL 718 (WMG S3.2)
32-40HRC

SAFETY PRAMET PRAMET PRAMET

TN-P00-H25L 2525  GL4-S2525MFL-20-80 GL4-52525MFL-20-80 GL4-S2525MFL-20-80

TN400/00H2N GL4-D400MMO GL4-D400MMO GL4-D400MMO
78 MM MM MM
5820 G8330 T7325 G8330
Yes Yes Yes Yes
V. [m/min] 50m/min 50m/min 50m/min 55m/min
n [U/min] 420 rev/min 420 rev/min 420 rev/min 460 rev/min
f [mm/min] 0,20 mm/min 0,20 mm/min 0,20 mm/min 0,20 mm/min
CW [mm] 4,0 mm 4,0 mm 4,0 mm 4,0 mm TOOI I ife Tool I ife
CDX[mm 1,5mm 1,5mm 1,5mm 1,5 mm
[ T, ] 1"30 min 1';0 min 1"?.0 min 1';0 min 144% 220%
. g g g 4
Tenin 38 min 54 min 38 min 59 min
Tess 25 pcs 36 pcs 25 pcs 45 pcs
- Chip form

SAFETY
TN400/00H2N -78
25 parts

GL4-MM T7325 GL4-MM T8330 GL4-MM T8330
25 parts 36 parts Vc 50m/min 45 parts Vc 55m/min
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COVID-19 PRECAUTIONS

FOLLOW LOCAL STAY HOME WHEN
GUIDELINES FEELING SICK
O O N,
S
OBSERVE PHYSICAL COUGH AND SNEEZE

DISTANCING GUIDELINES CORRECTLY

WASH YOUR HANDS
CAREFULLY

3
2

AVOID TOUCHING
YOUR FACE

SEFETY
FIRST




