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BOHLERM310 IS0 PLAST®

M EENEERE Qualitative comparison of the major
steel properties
it S 1 i st it HEWEE TR MT 53-300: 4
$ARH/ Grade 313
BOHLER
Wear resistance Toughness Polishability Machinability in the Supplied condition

as-supplied condition

FE W4k / Case hardening steels*

M100 ++ + + + + ++ + W/ max. 205 HB
M130 ++ + + ++ + + W/ max. 250 HB
i E7)) 3 b b A HEWEET EiEE I HISEE
T / Grade B hn TRk
BOHLER

Wear resistance | Toughness | Polishability | Machinability in the | Trough-hardenable| Grainability | Supplied condition
as-supplied condition

WESRIIEELSH / Hardened and tempered and precipitation hardened steels*

M200 ++ + + ++ 4+ + + V /290 - 330HB
M201 + + ++ + + + + +++ V /290 - 330HB
M238 ++ + + ++ + +++ +++ V/ 290 - 330HB
M261 EXTRA ++ + + ++ ++ + LA / ca./appr. 40 HRC
M461 EXTRA ++ +++ +++ + ++ +++ LA / ca./appr. 40 HRC
i i B 7)1 a3k 14 HEFEETM B
$AFh/ Grade InITAaE
BOHLER
Corrosion resistance| Wear resistance Toughness Polishability Machinability in the Supplied condition

as-supplied condition

AR E, WM | Hardenable, corrosion-resistant steels*

M310 ISOPLAST ++ ++ + ++ +++ BEE 225HB
M330 VMR ++ ++ ++ ++ ++ 4 B®&ZE 220 HB
M333 ISOPLAST ++ ++ ++4+ +++ +++ BEE 220HB
M340 ISOPLAST +++ +++ + + ++ B®EZE 260 HB
M390 MICROCLEAN +++ o+ ++ + 4+ + & ZE 280 HB

IR R A bR / Heat treated, corrosion-resistant steels*

M300 ISOPLAST + 4+ + ++ ++ + 4+ 4 V /900 - 1120 N/mm?
M314 EXTRA ++ + + + ++ V / ca./appr.1000 N/mm?
M315 EXTRA ++ + + + +++ V/ ca.Jappr.1000 N/mm?
g — A AR RN 1T IEBERDHEIR / The profiles given are characteristic of each group of steels

W =8B s W = soft annealed

V=%, RAERFHVMTERE V = hardened and tempered to obtain good

LA =EFiR N R HEA S mechanical properties

LA = solution annealed and precipitation hardened

[*]
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BOHLERM310 I SO0 PLAST®

Properties

Advanced martensitic stainless chromium steel for
plastic moulds.

Thanks to electroslag remelting, special measures
in hot forming and heat treatment and optimization
of chemical composition the

BOHLER grade M310 ISOPLAST offers numerous
advantages:

® (apability of taking a high polish
®  Good corrosion resistance

® Good photoetching properties

®  Good machinibilty

® High wear resistance

®  Air hardenability up to 100 mm

Application

Moulds for chemically aggresive plastics (e.g. PVC)
and plastics containing abrasive fillers.

Owing to its excellent polishability this grade is
particularly suited for moulds of lenses and other
kinds of optical products, such as spectacles,
camera parts.

BOHLER M310 ISOPLAST provides together with
the stainless mould frame steel

BOHLER M315 EXTRA the PERFECT STAINLESS
PLASTIC MOULD.

RSy ( F39{E% ) / Chemical composition (average %)

Si Mn Cr
0,38 0,70 0,45 14,25 0,20

R Standards

DIN EN AlSI UNS
~ 1.2083 X40Cr14 ~ 420 ~ §42000
~ X42Cr13

UNE JIS UNI AFNOR
~ F5263 ~ SUS 420)2 ~ X41Cr13KU ~ 740C14
~ X40Cr13

GOST

~ 40Ch13




BOHLERM310 IS0 PLAST®

HmI-EH Machining - Turning
®Es: B Condition: annealed
YIHIERE: 180m/min Cutting speed: 180 m/min
EiRE. 0.2mm Wear: 0,2 mm
- TR & (4180 ) [ Life (min.)
40
30 —
20 —
10 —
u —
W. Nr. 1.2083 W. Nr. 1.2083
i / STANDARD REELE /SR ISOPLAST
454 = / (ompeitor 4yt / (ompelitor
i ol i Corrosion resistance

BENK ( BETWFR#E50021 )
R BEXENTS

Salt spray test ( DIN 50021 )
Condition: hardened and tempered

FEERE (% ) / Stainless surface(%)

Z=5343F / (ompetitor

254 ¢ / Compefitor

W Nr. 1.2083 W.Nr. 1.2083 BOHLER _M310 i
R / STANDARD s /R ISO0PLAST




BOHLERM310 I SO0 PLAST®

b A Polishability
RE: FBAREARE Condition: hardened and tempered
e/
very good
RtF /
good
—f /
moderate
it /
bad
i Ws{ir"lnﬂlgli Eﬁﬁ;}g }‘gsﬂkﬁli | BOHLER | M310 B
il / IS O0PLAST
Z434F / Competitor =53 F / (ompefitor
is: very good:
e BRI EREE absence of macroscopic and micrscopic defects
RF: good:
7t 72 YRR B free from macroscopic defects,
B E 7T Rk however microscopic defects are visible
—h: moderate:
R B EREE macroscopic defects are visible
e bad:
FEHFREEMR, AR heavilyimpaired surface finish, macroscopic defects
FA 2 25 W GR BE may be detected even with unpractised eyes




BOHLERM310 IS0 PLAST®

HhALT

BRis

1050 2 850C ( 1922 3 1562°F )
PR RIBA B R RS

hibiE
BX:
840 % 870°C ( 1544 %] 1598°F )

10-20C/hr (50-68°F/hr) 974 i&
ZAZTKH600CHE, HESD,

BRSREE: X#225HB

B 71 HBR:

K#650T (1202°F )
iR, EPESTPRE
1-2/NR AP R R R o

BAX:

1000 Z 1050C ( 1832 F| 1922°F )
WmiE, BE, |E

BEEER, RiR:15-305 8

Bk :

100 2] 250°C (212 & 482°F )
BRANE, IRE@MAZEE N
BE ( F20mmiRiB1/MGE, E
et ) 1 B,

BARHFHEEE, HEX
[ A B 22 B

.

TRIBLAME,
MREBEEZE R, HEHOEN
AR TP FIF BT 1
BREREARI T

Hot forming
Forging:

1050 to 850°C (1922 to 1562°F)
Slow cooling in furnace or thermoinsulating ma-
terial.

Heat treatment

Annealing:

840 to 870°C (1544 to 1598°F)

Slow controlled cooling in furnace at a rate of 10 to
20°C/hr (50 to 68°F/hr) down to approx. 600°C
(approx. 1112°F), further cooling in air.

Hardness after annealing: approx. 225 HB.

Stress relieving:

approx. 650 °C (1202°F)
After through heating, soak for 1to 2 hours in neut-
ral atmosphere/slow cooling in furnace.

Hardening:

1000 to 1050°C (1832 to 1922°F)/ Qil, air, gas
Holding time after temperature equalization:
15 to 30 minutes.

Tempering:

100 to 250°C (212 to 482°F)

Slow heating to tempering temperature immediate-
ly after hardening/time in furnace 1 hour for each
20 mm of workpiece thickness but at least 2
hours / cooling in air.

For average hardness figures to be obtained please
refer to the tempering chart.

Repair welding

Welding is not to be recommended.

If it cannot be avoided, please consult our welding
engineers or our Welding Technologie Department
at Kapfenberg works.




BOHLERM310 I SO0 PLAST®

El1X th4k E Tempering chart
MR 20"20mm? Spezimen size: square 20 mm
T & (HRC) / Hardness HRC
58

54

50

46

42

ENGRE / Hordening temperature 38

1050 °C /1922 °F 34
ey 1025°C /1877 °F 0 S0 100 150 200 250 300 350 400 450 500 550 600 °C
e=Cmm 1000 °C /1832 °F 212 N2 32 392 482 572 662 752 B2 932 1022 1MI2°F

EXRE  / Tempering femperature

ElXEHEE - Hardness after tempering -
S5 FErr otk Comparison with competitor

HUGRE: 1050C Hardness temperature; 1050°C (1922°F)

EEUEE(HRC)/ Hardness HRC

58 —

h:—

M —

52 —

50 —

BN hordened  +100°C/+ 212°F  #150°C/+302°F  +200°C/+ 392°F
ElAigfE / Tempering femperature

I CITCTIECN N VN, 1.2083
ISO0PLAST B EL / KR
ZEF / (ompefitor




BOHLERM310 IS0 PLAST®

BRI 1025T
{RIBRTE: 3045k

HREE

1.9 #ESH®

0,4 -+ 180 ¥ H B, RIHB00THHZI500T
FrERtiE), $4: #x10?

K,... R EPRBBRLD S EB%)
K,... ®EEEPEENTRL SR
Ms-Ms": B Rk EL IR BESE B

Austenitising temperature; 1025°C (1877°F)
Holding time: 30 minutes

O vickers hardness

1...90 phase percentages

0.4 ...180 cooling parameter, i.e. duration of cooling
from 800-500°C (1472-932°F)in s x 10*

K;.... carbides not dissolved during austenitization (8%)
K;.... carbides newly formed during cooling
Ms-Ms'...range of grain boundary martensite formation

o BBECAK | Austenite
o BREM Ferrite

.. BRALHT | Carbide
... B | Martensite
.. BRIEAEK | Pearlite

< M=

==

— 7k / Water cooling
--- §## / 0il cooling
- e~ 224 | Air cooling

1... & RE /Edge or face
2. &R / Core
3. FFKERE: BIREMIEE/

Jominy test: distance from the face end

CCTHZ&E Continuous cooling
CCT curves
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Quantitative phase diagram
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BOHLERM310 I SO PLAST®

Hln T
BRAE7IAEH

B, FHE

ZEH| R E mm
#4558 mm/ rev
BOHLER}2 S

05 -1
0,1-02
SB10,5B20, EB10

1T -4
02 -04
SB20, EB10, EB20

4-8
03 -06
$830, EB20, HB10

E RS

RHEEHEEE TR
JIAFAs: 15 min

P10, P20, M10

260 — 200

P10, M10, M20

P30, M20, K10

$EliEE ve m/min (f.p.m)

200 — 150

150 — 110

HIEWEHESE&TIR

JIAZFF#5: 30 min
SEEmEREETR
J10% s 15 min

BOEHLERIT ROYAL 121

BOEHLERIT ROYAL 131
FEERSETIENTIHIAE
[:0p::

)=y::

i

210 — 170

170 — 130

140 — 90

RENDAER

ZEHIRE mm 0,5 3 6
#HEEE mm/ rev 0,1 0,5 1,0
BOHLERMES HER IR 5700 / DIN 510-4-3-10
HIEEE ve m/min (f.p.m)
71 O% s 60 min 55 — 45 45 — 35 85 75
B 14 - 18° 4.~ 18° 14 - 18°
=y 8 - 10° L 8- 10°
it 0° 0° 0°
WRE &7 A%
it 4% mm / tooth - 0,2 02 -03
PIHiEE ve m/min (f.p.m)
BOEHLERIT SBF/ISO P25 160 — 100 110 — 60
BOEHLERIT SB40/1SO P40 100 — 60 70 — 40
BOEHLERIT ROYAL 131/1SO P35 140 - 110 140 - 110

$HFLERE mm 38 8 —120 20 - 40
HLGE mm/rev _ 0,02 - 0,05 0,05 — 0,12 0,12 - 0,18
BOHLER M S/ERir RS HB10/K10 HB10/K10 HB10/K10
YIEEE ve m/min (f.p.m)
50 — 35 50 — 35 50 — 35
T 115 — 120° 115 — 120° 115 - 120°
Ly 5o 5o 5o

L]



BOHLERM310 IS O PLAST®

Recommendation for machining (Condition annealed, average values)
depth of cut mm [ 05101 ‘ Ttod 4108

feed, mm/rev. [ 0,11t00,2 | 02t00,4 031006
BOEHLERIT grade SB10, 5B20, EB10 5B20, EB10, EB20 SB30, EB20, HB10

IS0 grade _ P10, P20, M10 | P10, M10, M20 P30, M20, K10

cutting speed, m/min

indexable carbide inserts

edge life 15 min 260 to 200 200 to 150 1500 110
brazed carbide tipped tools
edge life 30 min , 210 t0 170 ‘ 170 to 130 140 to 90

hardfaced indexable carbide inserts
edge life 15 min

BOEHLERIT ROYAL 121 10 240 to 210 to 160
BOEHLERIT ROYAL 131 [ to 210 | to 160 to 140
cutting angles for brazed carbide tipped tools
rake angle 12 ta 15> 12 to 15° 12t0 15°
clearance angle 6 to 8° 6to 8° 610 8°
angle of inclination 0° 0° -4°
Turning with HSS tools
depth of cut, mm [ 0,5 | 3 6
feed, mm/rev. 0,1 0,5 1,0
HSS-grade BOHLER/DIN S700/DIN S10-4-3-10

cutting speed, m/min
edge life 60 min [ 55 to 45 | 45 to 35 35to0 25
rake angle 14 to 18° 14 to 18° 14 to 18°
clearance angle 810 10° 81to 10° 8 to 10°
angle of inclination 0° 0° 0°

Milling with carbide tipped cutters

feed, mm/tooth t0 0,2 02t00,3

cutting speed, m/min
BOEHLERIT SBF/ SO P25 160 to 100 110 to 60
BOEHLERIT SB40/150 P40 ‘ 100 to 60 70 to 40
BOEHLERIT ROYAL 131 /150 P35 140 to 110 140to 110
drill diameter, mm 3to8 ' 81020 20 t0 40
feed, mmi/rev, 0,02 t0 0,05 0,05t00,12 0,12100,18
BOEHLERIT / 1SO-grade ' HB10/K10 ‘ HB10/K10 HB10/K10

cutting speed, m/min

50 to 35 50to 35 50 to 35

top angle h 115 to 120° ‘ 115 to 120° 11510 120°
clearance angle ' 5e ‘ 5 52




BOHLERM310 I SO0 PLAST®

IR RE Physical properties
BE/

DNt AT 20°C(BBF) . cuuvivsiisssimsinssninisinsiinissisanssivndissniasssnmiis ?,68‘.‘.‘.‘.‘.‘kga’n:ln’ll3
AIESE/

Thermal conductivity at 20°C (68°F) ..........ccevvivirvniernrsesineienins 19,5 v WIMLK)
ek /

Specific heat at 20°C (68°F) ......covvvvvnvrrvrinrseeisnnnnnreniernniiens 460 s JI(kG.K)
HiER /

Electrical resistivity at 20°C (68°F)........cvvevvrivivsrivrerinisreeinns 0,65 ceverenn OBMMMA/M
SRR /

Modulus of elasticity at 20°C (68%F) ......cccceovvsveverermrerssesernns 217 X 107 ..N/mm?
Magnetic: praperties...uwansmmmimmmmmmsssiaMagnetic

20°C-... CEE A RMARE (10°m/(m.k)) /

Thermal expansion between 20°C (68°F) and ...°C (°F), 10° m/(m.K) at

100°C 200°C 300°C 400°C 500°C
(212°F) (392°F) (572°F) | (752°F) (932°F)
10,6 10,9 ‘ 11,3 i3fE ‘ 12,0

HWiERE, 10° N/mm?

Modulus of elasticity, 10° N/mm’ at

20°C 100°C 200°C 300°C 400°C
(68°F) (212°F) (392°F) (572°F) (752°F)
217 213 206 ' 198 190
MEBTHEEMNBRESIHIBR A As regards applications and processing steps that
MMIERF, EHEEEE, are not expressly mentioned in this product descrip-

tion/data sheet, the customer shall in each individu-
al case be required to consult us.




RATEBALKN FTIRETHE / Printed on chlorine-free bleached paper having no polution effects
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Your partner:

WESRE ( L) HRLE MR ( B ) HMAE- kEhEL

RE LEEEE T E RS RE2ASIS F0E PRI P T o A (4 B 35 SRR K 14038
HBELSRTE: 201108 BRE4RE: 116001

FIIE: (B6 21) 5442 8989 {3L: (B6 21) 5442 8278 HBiE: (86 411) B252 B416  f414: (B6 411) B252 8415
HE4H: shanghai@bohler.com.cn B#: dalian@bohler.com.cn

TRSRA ( i) HRea RN R | L) WRAE - dEhEL
FESFERENTERE DR o B )1 R AR T Bk e B 246 S 4T Rk 24103
Fo—db 7 & R RS I0EEAR S EETLRE © 610016

WBEHATY: 518104  FLIE: (86 755) 2917 5221 Hi%: (86 28) BEGE T8B0 {4 IL: (86 28) 8666 TBED
FEH: (86 755) 2017 5997 4B#: shenzhen@bohler.com.en BB48: chengdu@bohler.com.cn

TR RA | bl ) HRAS-tRh e RS ( %) HRAE- HihEit
EERFHAFERFERREF 105 EHHEEDER17SS0mE A NCES22E

HPE &S 100176 BRELERED: 361009

H3iE: (86 10) 6786 2033 441: (86 10) 6786 2037 H3#E: (86 592) 5530 070 ¢ 3L: (86 592) 5530 070
HB4H: beijing@bohler.com.cn B3 xiamen@bohler.com.cn

ERZPHFEROERSE, BRENFETAREITEAERNS, NEHEEXWENEE, TESKEITFERE.
BRINBMHFR S HGERRSHFENAEDR.

The data contained in this brochure is merely for general information and therefore shall not be binding on the company. We may be bound only through a contract explicitly
stipulating such data as binding. The manufacture of our products does not involve the use of substances detrimental to health or to the ozone layer.
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