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EXACTLY TO
YOUR LIKING

Anincrease in productivity in high-tech mould-making can only be achieved by
using mould steels with materials properties timmed specifically fowards the
infended use. Due to the increased share of glass-fiber reinforced plastics,
BOHLER M340 ISOPLAST is also increasingly suitable for this kind of processing. In
addition, this grade also provides good food resistance. Approvals for the food
industry are available from voestalpine BOHLER Edelstahl.

The following properties are decisive: Wear resistance, corrosion resistance,
toughness, etchability and polishability. An opfimum combinatfion of
properties appropriate to the intended use is made possible by specifically
tailoring the heat treatment.

BOHLER M340 ISOPLAST PROVIDES YOU WITH THESE ADVANTAGES.
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A STEEL FOR EXTREMLY HIGH REQUIREMENTS

BOHLER M340 ISOPLAST is a high performance BOHLER M340 ISOPLAST2— @ M AERV BB AE B M - %5
plastic mould steelwithahardness of max. 56 HRc: EHRSEERS56HRC:
» Excellent corrosion resistance properties » BENTUEE
» Suitable for heat freatment in vacuum furnaces » BHEEZEETHEIE
» Fine carbide structure » HRBRYRX(C A AR A
» Good dimensional stability with appropriate heat treatment  ? EEENMEE FEAREFNRIIREMS
» Excellent high wear resistance / edge-holdingability » ﬁ?‘gﬁ@ﬁﬁﬁ%% MR
» TT1=

» Good machinability

» Good polishability » e HAE

Chemical composition (average %) &% 7 (F159%)

C Si Mn Cr Mo \ +N

0.54 0.45 0.40 17.30 1.10 0.10

BOHLERPLASTICMOULDSTEEL Mu.mﬁ"ﬁ"—it% 3



= ZMEE
EII_IR_‘I__I_%:/\&Z%I%

UNIVERSAL &
TOP PERFORMING

Advantages which highlight the cost saving potential of BOHLER
M340 ISOPLAST:

Well balanced material properties for an efficient tool
manufacturing process:

» Good machinability

» Consistently high quality

» Good polishability

» Dimensional stability

» Technical assistance and advice in tool manufacture and use

The usage of BOHLER M340 ISOPLAST demonstrates its steadiness in
several requirements:

» Highest precision parts

» Processability of plastics containing abrasive (GF, CF, ...) and
corrosive fillers

» Elevated processing temperatures

» Higher tool economy

» Applications for food processing

» Instruments and knives typical for cutting applications
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MICROSTRUCTURE

Comparison BOHLER M340 ISOPLAST with WNr. 1.4112-ESR. The fine, homogeneous
microstructure resultsin good machinability and propertiesin service.
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BOHLER M340I1SOPLAST, 200x WNr. 1.4112—ESR, 200x
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. MATERIAL
PROPERTIES

Corrosion resistance #ifEahM
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e empering
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C 40 I

L |
1.2083 ESU BOHLER M390 1.2083 ESU

ISOPLAST® MICROCLEANY

Heat tfreatment: without subzero treatment

BOHLER M390

ISOPLAST® MICROCLEANT

Hardening temperature: 1.2083 at 1020 °C (1870 °F); M340 ISOPLAST at 1000 °C (1830 °F); M390 MICROCLEAN at 1150 °C (2100 °F)

Weight loss test: measured after 24h in 20% boiling acidic acid

MEE: RFLERE
BE{ERE: 1.2083 AIZAE 1020 °C; M340 ISOPLAST AIZAZE 1000 °C; M390 MICROCLEAN/NZAZE 1150 °C
ESRLHER | BXEERE - RABE20%EE A R24/\F -
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T E#@st B Tool steel specimen
(Rl E58)  (primary body)

IR I A 4 Glass fibres
(HFM) (counter body)\ P
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Small Plates Wear Tests /M AREFERIG
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Specimen holder :HiXEE i B

Mean depth of abrasion or weight loss of the
testing plates indicates the wear resistance.
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HEAT TREATMENT 20 Z 38

Supplied condition
» Soft annealed with max. 260 HB

Stress relieving

» approx. 650 °C (1200 °F)

» After temperature equalization, soak
for 1 to 2 hours in neutral atmosphere.
Slow cooling in furnance.

Hardening

» 980 to 1000 °C (1800 - 1830 °F) / N,

» Holding time after temperature equalization:
15 to 30minutes

Achievable hardness

» max. 56 HRc

SR 2 Eh R I

» BB K E&RE 260 HB

b=l

» BXGRE 4650 °C (1200 °F)

»y RANEE—HE  EPUREDTREN—
ZM/FE - BHEBASAD

@k

» 980 & 1000 °C / |&R &

yRANRE—HE - AP UHREDIFREL15E30
g

B OEEE

) BB £ 56 HRC
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Tempering for highest corrosion resistance

» Deep freezing for transformation of retained austenite

» Slow heating to tempering temperature

» Time in furnace 1 hour for each 20 mm (0.79 inch) of workpiece
thickness, but at least 2 hours

» For information on the achievable hardness after tempering
please refer to the tempering chart.

» Tempering: 250 to 350 °C (480 - 640 °F)

Tempering for highest wear resistance

» Deep freezing recommended

» A deep freezing tfreatment immediately following hardening leads
to increased tempering hardness values [Risk of stress cracking]

» Slow heating to tempering temperature

» Time in furnace 1 hour for each 20 mm (0.79 inch) of workpiece
thickness, but at least 2 hours

» For information on the achievable hardness after tempering
please refer to the tempering chart.

ESxam @it 2EX
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) EEFRERDCRE

N EBPFERSEETE A 820mmEENN—/\g - BEDEEBIKM/NEF
» BIKIE o2 2 7 Bl 55 £ B [E)DKEE E)m E BE 4 # 4R B

» BIXCRE: 250 to 350 °C

ESREmMEMK ZEX

y BERETRASRE

NIEEE  TZETHELSRE - REARXEEE, [EEIRZERR

» EIEMEAZERDCRE

N EPIEREBETE S A B20mmEENMN—/NF - BE/DHEEDKW/)NEF
» BIKE O ZEE 2 EMBESBRXERRERGHRE
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Tempering chart (without subzero treatment) [EXEE

mE R ARE (B

TT A

KR
highest corrosion resistance highest wear resistance
58
BEENYE 1000 *C % BEMERL
HT: 1000 °C|(1830 °F) ——\__
o [ HT: 980 *C (1800 °F) \h
A% 54 — 980 C %M \\
x g
T2
o 2
S
200 250 300 350 400 450 500 550
(390) (480) (570) (660) (750) (840) (930) (1020)
Tempering temperature in °C (°F) B)XGRE °C
Heat treatment: Hardening in vacuum furnace; Tempering 3 x 2 h
HURIE | EEEEPIFEL ; EX3%K x 2 EKIEE B ERGIHEE (2F9)
Tempering chart (with subzero treatment)
58A highest corrosion resistance highest wear resistance
== I 1000 °C X = = |
BENEME o o Q80 BEMETY
56 B B
o HT: 980 °C|(1800 °F) \
- & 54 980 °C %X \
oL
£3
1 _g 52
5
I
50
48
200 250 300 350 400 450 500 550
(390) (480) (570) (660) (750) (840) (930) (1020)

Tempering temperature in °C (°F) EXGRE °C

Heat treatment: Hardening in vacuum furnace; Tempering 3 x 2 h
HEIE  EETZEPEEL ; B3R x 270\
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V‘I.wu Jrr ﬁ'éﬁ'i% 9



S AICCTH AR E]

Continuous cooling CCT curves

Austenitizing temperature: 1000 °C (1830 °F) 3190)
Holding time: 30minutes (a0
ARTE#EMLRE: 1000 °C 1000 ————————
PR/ 3078 L0 SO INCROTIRN
900 K Ac E;ﬂ
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7...60  Phase percentages in % B 00 : G N Bob
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| 400
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(30) 1 100 10! 107 103 10t 10 100

Time in seconds
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BE®) O R 0
Minutes Hours Days
5 () 82) B 5 (/) \BE5) B (XK)
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Quantitative phase diagram xE=4E

K1

K2

Ms-Ms’

LK

RA

Carbides which are not dissolved

during austenitization (7%)

KETH 8 ERE PARABBIEIEY (7%)

Start of carbide precipitation

during quenching from
austenitizing temperature
Wx1E4 5
Ko
Range of grain boundary
martensite

i FH R 850 &R 57 &6
Ledeburitic carbides

MR AR (5

Retained austenite

SRR X ETHE

Austenite

KETEE

Martensite

Ji R A 5

Perlite
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Bainite
Z3H

AKX BT BB R R
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Phase percentages
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3 Jominy test: 1 |2 /| ]
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quenched end } K E
/ // a
) 2
1 mENEE Z4ll Z W._‘u
2 DER 10 10! 1w 1! 1! iy
3 Z‘Efﬁ;é’géﬁ Cooling time in sec. from 800 *C to 500 °C (1470 - 930 °F)
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ZA IR E
YIIEHE(20°CF) Physical properties
2 20°C 7.70 kg/dm? Density af 20°C 7.70 kg/dm?
68°F 0.278 Ibs/in® 68°F 0.278 lbs/in®
L 8 20°C 460 J/(kgK) Specific heat capacity at 20°C 460 J/(kgK)
68°F 0.110 Btu/Ib°F 68°F 0.110 Bfu/Ib°F
AL 20°C 18.2 W/(m.K) Thermal conductivity at 20°C 18.2 W/(m.K)
68°F 10.52 Btu/ft h°F 68°F 10.52 Btu/ft h°F

BT AE

Magnetizability existing
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Thermal conductivity EEBAE
100°C  200°C  300°C  400°C  500°C

19.2 21.0 22.0 227 23.6 W/(mK)
210 °F 390 °F 570 °F 750 °F 930 °F
11.10 12.13 12.71 13.12 13.64 Btu/ft h°F

20°CHEZ EIRREE 7 B REHE
Thermal expansion between 20 °C (68 °F) and ... °C (°F)

100°C  200°C 300°C 400 °C 500 °C

10.88 10.78 11.21 11.61 11.90 10¢m/(mK)
210°F  390°F  570°F  750°F  930°F
6.04 5.99 623 6.45 6.61 10¢in/in°F

Modulus of elasticity & E
20°C  100°C  200°C  300°C 400°C  500°C

219 215 209 201 193 183 10°N/mm?
68 °F 210°F  390°F 570°F  750°F  930°F
31.8 31.2 30.3 29.1 28.0 26.5 10°KSI

o = =
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HINING GUIDELINES

Turning with sintered carbide #1854

Depth of cut mm (inch)

THIRE RE

0.5—1(.02-.04)

1—4(.04—.16)

4-8(.16-31)

Feed mm/rev. (inch/rev.)

EAARE NE/ER

0.1—0.2 (.004 — .008)

0.2-0.4 (.008 — .016)

0.3-0.6 (.012—.024)

BOHLERIT grade

BOHLERIT h&5%

SB10, SB20, EB10

SB20, EB10, EB20

SB30, EB20, HB10

ISO grade

ISO h&sE

P10, P20, M10

P20, M10, M20

P30, M20, K10

Cutting speed v_(m/min) (f.p.m)

VISR v_(AR/

7 §8)

Indexable inserts #EAXTR 260 — 200 (850 — 655) 200 — 150 (655 — 490) 150 — 110 (490 — 360)
Tool life: 15 min. J1E s 150

Brazed tools 3=y 210 - 170 (690 — 560) 170 — 130 (560 — 425) 140 — 90 (460 — 295)
Tool life: 30min. JIE S 30718

Coatedindexableinserts  §EfERER A

BOHLERITLC 225C up to 260 (850) up to 220 (720) up to 150 (490)
BOHLERITLC 235C up to 230 (755) up to 180 (590) up to 130 (425)

Tool angels for brazed iR EAE

tools Rake angle JIBERIA 12°—15° 12°—15° 12°—15°

Clearance angle EEB 6°— 8° 6°—8° 6°—8°

Inclination angle ME 0° 0° -4°

Condition is soft annealed, guidelines 1T &% AR EGE X ZE#E IR T
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Milling with inserted tooth cutter

fix{Ei51R A TUEE )it H)

Feed mm/tooth (inch/tooth) 4

% AE/S# | up1o0.2(008)

0.2-0.3 (.008 - .012)

Cutting speed v_(m/min) (f.p.m)

IHIRE AR/ 7 &

BOHLERIT LW 225

220 — 200 (720 — 655)

140 — 60 (460 — 195)

BOHLERIT SB40 / I1SO P40

100 — 60 (330 — 195)

70 — 40 (230 — 130)

BOHLERIT LC 444 W

140 — 110 (460 — 360)

Drilling with sintered carbide

fix1E 858 1L

Drill diameter mm (inch) L1

NE 3-8(.12-.31)

8- 20 (.31 — .80)

20 — 40 (.80 — 1.6)

Feed mm/rev. (inch/rev.)

0.02-0.05 (.001 - .002)

0.05 - 0.12 (.002 — .005)

0.12 - 0.18 (.005 — .007)

BOHLERIT/ISO grade he 5%

HB10/K10

Cutting speed v_(m/min) (f.p.m) IILEE AR/5 &

50-35 (165 —115)

50-35 (165—115)

50-35 (165 —115)

Point angle KA 115° - 120° 115° —120° 115°—120°
Clearance angle EEA 50 5° 5°

Condition is soft annealed, guidelines

IEAN TR R B AR BB K 2 SRR IR AR O

BOHLERPLASTICMOULDSTEEL



EBEILERBBRAT
http://www.wujii.com.tw/

=k VNS
armmEEEITEE208E 1%

TEL : +886-4-23593510

FAX : +886-4-23593529

E-mail : wuji2297 @ms24.hinet.net
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TEL : +886-2-85311121

FAX : +886-2-85311125

E-mail : wujiitaishan@wujii.com.tw

ami
ammXERETEDIEILIE318E16%F365%
TEL : +886-6-2544168

FAX : +886-6-2544178

E-mail : wujiitainan@wujii.com.tw

A R

SEHELUERT AE505%

TEL : +886-7-6226110

FAX : +886-7-6226635

E-mail : sin.wu0496@msa.hinet.net

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.
Measurement data are laboratory values and can deviate from practical
analyses. The manufacture of our products does not involve the use of
substances detrimental to health or to the ozone layer.

voestalpine BOHLER Edelstahl GmbH & Co KG
Mariazeller StraBe 25

8605 Kapfenberg, Austria

T. +43/50304/20-6046

F. +43/50304/60-7563

E. info@bohler-edelstahl.at
www.voestalpine.com/bohler-edelstahl
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TEL : +886-4-23597381
FAX : +886-04-23597382
E-mail : cnc@wujii.com.tw
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it At E B8 30282358
TEL : +886-2-22048125

FAX : +886-2-22035597
E-mail : hc23@wujii.com.tw

BEMENEELE6IR

TEL : +886-7-7336940

FAX : +886-7-7336934

E-mail : kaowujii@wujii.com.tw
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TEL : +886-4-23590345
FAX : +886-4-23591102

voestalpine

ONE STEP AHEAD.
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