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BEST PROPERTIES

BY MEANS OF
OMOGENEITY

THE NEW CLASSIC

BOHLER M303 EXTRA is a corrosion resistant martensitic chromium steel, offering
excellent toughness, corrosion and wearresistance. It is characterized by improved
machinability and polishability.

And what is special about it - BOHLER M303 EXTRA was developed for improved
homogeneity ensuring excellent usage properties. And the outcome is - compared
to 1.2316 -the prevention of deltaferrite in the matrix.

This material is also offered by BOHLER in the "High-Hard*“-version, with a significant
better wear resistance.

B RE R4S 8L
BOHLER M303 EXTRA 7 it A %52 85 A8 - AL ENENY - RS R i E
FEtf - LLEMRE ST M T RS EITORE -

5 5MBOHLER M303 EXTRAR RIS BIER-ZIMIER R T INE9E 1 - EMIRMREGL aE
it SRy - SRR R-BE 4 1.2316MMIEAALE - LLHMTE AR EAIRI LB K P RIS AL H 5
R -

BRI IEHEMI03SEEN L MAEIE - SEARRZR0IR T A RO EFE 14

Chemical composition (average %) & M7 (F19%)

C Si Mn Cr Ni Mo N Additions

0.27 0.30 0.65 14.50 0.85 1.00 + others

DIN-Standard: ~1.2316
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FIELD OF APPLICATIONS [ER%iE

Moulds for chemically aggressive plastics, e.g.:
» Moulds for household appliances

» Extrusion tools

» Moulds for fittings
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Homogeneous structure over the entire steel block - helps
to avoid bad surprises during manufacturing and use of
tools!

B ASIIRECEE-AR B EEENRENE
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DIN-Number 1.2316

Martensitic structure with delta ferrite content
2B ONLNI = it FH B 88 48 48

BIKEEEE

EXTIRA Hardened andtempered:
290 -330 HB

B XFE{EZE

HARD Hardened andtempered:
350 -390 HB

Hence, particular mechanical technological properties
are the result.
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BOHLER M303 EXTRA

Homogeneous structure
HEEAES

BOHLER PLA S TIC MOULD S TEEL

V‘I.wu Jrr ﬁ' éﬁ\' —L% 3



EVESd ) | K
SIERE T RN @ R

BENEFITS FROM MORE
EFFICIENT MACHINABILITY

Milling %4l Drilling $&7L
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Tool life [m (ft)] TEZEm [AR] Numbers of bored holes $Z2F.8(8B
Machining parameter for milling: Machining parameters for drilling:
Cutting speed: v_= 200 m/min (655 f.p.m) Cutting speed: v = 60 m/min (197 f.po.m)
Feed/tooth: f,= 0.3 mm (0.012 inch) Tooth feed/rev.:f,=0.15mm (0.006 inch)
Milling cutterdiameter:D=15mm (0.60inch) Diameter: 6.8 mm (0.27 inch)
Numberofteeth:z=1
Depth of cut: a = 0.4 mm (0.016 inch) BAMMT 28
Cutting width: a,= 8 mm (0.32 inch) MIERE: v =60 AR/7# (197 f.o.m)
MM I 28 BEER: 1, =015 2
1K /\
EIBIRTE: v, = 200 AR/4 48 (655 Fp.m) HiE: 687

SEEE =03 AR
$HEED=15AE

#HhEEz=1
MIRE: a,=04 RE
MIEE: 0 =8 AE
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Surface comparison ZFHEEEER

Surface profile FRE /&R

v

Soft 3-ferrite phase
MBS

Coarse hard phase
O EE AR

1.2316

BOHLER M303
EXTRA

Surface profile  ZRE & 58

v

Homogeneous
surface structure
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BOHLER M303

EXTRA

Inthe case of 1.2316, the hard carbide phases beingimbedded in the soft delta ferrite zone, are causing anirregular

polish. In contrast BOHLER M303 EXTRA shows regular polish.

1.2316 PROMESIEHIE B IIAZEENKEY) - SEMMICRERARR - MELMM303 EXTRASSNREHBZESE
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Physical properties #)1214&

20 100 200 300 400 500 600 °C

68 210 390 570 750 930 1110 °F
Specific heat capacity 460 484 529 564 615 694 795 J/kg.K
LbE#aE 0.110 0.116 0.126 0.135 0.147 0.166 0.190 Btu/lb.°F
Thermal expansion between 20 °C (68 °F) and ... °C - 10.5 10.8 1.1 11.4 1.7 12.1 10°m/m.K
20°CEZ B1RR E R 2 3 IR 8 - 5.83 6.00 6.20 6.33 6.50 6.72 10%in/in.°F
Density 7.7 7.7 7.7 7.7 7.6 7.6 7.6 kg/dm?
BE 0.278 0.278 0.278 0.278 0.274 0.274 0.274 lbs/in?
Modulus of elasticity 218 214 207 200 191 181 168 10° MPa
TR EL 31.6 31.0 30.0 29.0 27.7 26.3 24.4 10° ksi
Thermal conductivity 22.8 23.5 24.8 25.1 25.7 26.7 25.9 W/m.K
o {EE (LB 13.2 13.6 14.3 14.5 14.9 15.4 15.0 Btu/ft h.°F

BOHLER PLA S TIC MOULD S TEEL
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Plastics processing: injection moulding BE(C)
Processed plastic: ULTRAMID ABWG10 (BASF) withcontent
of fibre glass of 50 wt.%

LRMLER: 2B5HHER
Tz 28 BASF 22 ULTRAMID ASWGT10& 50%3K 4
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Toughness (unnotched)
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Comparisons made with 1.2316 show that BOHLER M303 EXTRA has a more regular and improved toughness over the
block zones thus ensuring a better fracture resistance and avoiding unexpected downtimes.

£11.231648LE - B %EM303 EXTRAZEM NS /0 KRE) ZFMBEBERALEA— - FLUERM303 EXTRARESR
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B AV BRI
EXCELLENT
CORROSION PROPERTIES

PITTING CORROSION RESISTANCE Corrosion resistance #ifgahit

Current density potential graphs for both materials 1.2316 300
and BOHLER M303 EXTRA were recorded. For both steels
the corrosionresistance canbe compared witheach other
inthe testing medium used here (synthetic DIN seawater

+ HCI, ph4).

Pitting corrosion potentialati=104A/cm?,  FLEREEfI
Medium: synthetic DINsaltwater + HCI, pH4 JRBE#Ephd Z 2B E FUBKT

N
~N
wu

Pitting corrosion potential (mV,,)
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1.2316
EXTRA
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Corrosion resistance HiES et At the salt spray fest BOHLER M303 EXTRA exhibifs a lower
corosive attack compared to 1.2083 in the same equivalent

250 e hardness level.
EXTRA kA s N ea s
FREEARISEM IR - HEAEAREESARN1L.2083
© 200 AALE - B#M303 EXTRAR Z[EE 7 X ERERE -
O 3
5 DIN 1.2083
R
150 exTRe
+H C
B8 £ 100
=2
KO DIN 1.2083
50

30HRc 40HRc
Hardness @R
Salt spray test acc. DIN 50021
2 53DIN 50021738517 2 B FE il AR
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Since BOHLER M303 EXTRA is supplied in the hardened
and fempered condition (290 - 330 HB, 350 — 390 HB),
no heat treatmentis generally required.

Stress relieving after machining in the pre-hardened

condition

» max. 400 °C (750 °F)

» After through-heating, soak for minimum 2 hours ina
neutral atmosphere.

» Slow coolingin furnace with 20 °C/hr (68 °F/hr) downto
200 °C (390 °F), thenin air.

In case a higher hardness is required, following

procedure is recommended:

Annealing

» 700 to 725 °C (1290 — 1340 °F)

» Annealing fime minimum 25 hours after
through-heating

» Slow, controlled cooling in furnace at arate of 10 to
20°C/hr (50-68 °F/hr) down to approx. 500 °C (930 °F),
further cooling inair.

» Hardness after annealing: max. 250 HB

Stress relieving after machining in the annealed

condition

» approx. 650 °C (1200 °F)

» Afterthrough-heating, soak for 1-2 hoursin aneutrall
atmosphere.

» Slow coolingin furnace with 20°C/hr (68 °F/hr)
down to 300 °C (570 °F), then in air.

Hardening

» 1000 to 1020 °C (1830 - 1870 °F)/ail, N,, salt bath
(400 to 450 °C [750 — 840 °F])

» After through-heating, hold for 15 to 30 minutes

» Obtainable hardness: 51 to 53 HRC

Tempering

» Slow heating to tempering temperature immediately
after hardening

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

» Werecommend the tempering at least twice. A third
tempering for stress relieving 30 - 50 °C (85 - 120 °F)
below tempering temperature is of advantage.

» For information on the average hardness figures
obtained after tempering please refer to the
tempering chart.

0 W A5-5h~ 2 4
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BE%M303 EXTRAZLUITERE(290 - 330 HB)/F I MH - HIt
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HEAT TREATMENT
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RECOMMENDATIONS

Tempering chart  [BX & )5 & f8 % 4R B

55

50
— 45
3)
[2'4
L
g 40 BOHLER M303
c EXT
'O HIGH HARD
5 35 i
T BERE:

30 1020°C/ JH%

i .
Hardening temperature: EXTIRA
1020°C (1870°F) /ail
25 DG
0 100 200 300 400 500 600 700
(32)  (210) (390)  (570)  (750) (930)  (1110) (1290)
Tempering femperature [°C (°F)]
EIYCREC
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TREATMENT

RECOMMENDATIONS

Continuous cooling CCT curves 42 AICCTHIAR El

Austenitizingtemperature: 1020°C (1870°F)

Holding fime: 30 minutes

AErEBERE: 1020 °C

FRFRE: 3008

0.4...400 coolingparameter,i.e.durationof
coolingfrom800-500°C (1470-
930 °F) insx 107
RANZE - HIN800 - 500 °C Z /%24l
FER o DL s x 102 B (s=T)

KgM Grain boundary martensite
&R 57 fi FH B3
Ms-Ms'  Formation of grain boundary
martensite
BB 5 i FH A8 2 A A
Sampleg#& A HV10
a 0.40 628
b 1.10 631
c 3.00 633
d 8.00 606
e 23.00 610
f 65.00 604
g 90.00 551
h 180.00 525

Temperaturein °C(°F) J&E°C
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(2190)

1100
(2010)

1000
(1830)

900
(1650)
800
(1470)
700
(1290)

600
(1110)
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Timeinseconds
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Quantitative phase diagram E=18E

Cooling parameter A AAMAEI A
A= 104 104 104 10" 100 10 102 10°
100 a b ¢ d [ f, g h ~
Retained austenite 5%28 5% Hr H & R AT ek
Austenite SKHT % = A g
Martensite i B B4 8 & oLl i - =310
Perlite 2R 83 7 il
Carbide fix{E9)

& 8
L aE 18

=

7<-o§>)73

60

.
15
=

40

HV10
HRC

Phase percentages
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20

10 f

] yZ e
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o

E:urfoce B OilH Air 2R
ore 2

Jominy fest: distance "
from the quenched end 1 /Water
BANRE
IOVE
MEIRIE R - 10
£ 3% K I 1) 2 B 1 10 1 1w 1 1

WN =

Diameter, mm
BHE (BE)

wWN =

Cooling time in sec. from 800 °C to 500 °C (1472 °F to 932 °F)
#£800°C £500 CZ /2 AN E ()

o - -
BOHLER PLA S TIC MOULD S TEEL Vun arr ﬁ';ﬁ" —L? 13



MACHINING 7L
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RECOMMENDATIONS
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Turning with sintered carbide #%{E$5 4l

Depth of cut mm (inch)  tJHIRE A E 0.5-1(.02-.04)

1-4(.04-.1¢)

4-8(16-.31)

Feed mm/rev. (inch/rev.) #/AE ABE/Ei% 0.1-0.2 (.004-.012)

0.2-0.4 (.008 - .016)

0.3-0.6 (.012-.024)

BOEHLERIT-grade BOEHLERIT F25% SB10, SB20, EB10

SB10, EB20, EB20

SB30, EB20, HB10

ISO grade ISO K5k P10, P20, M10

P10, M10, M20

P30, M20, K10

Cutting speed v, (m/min.) (f.p.m) TIEIZRE v_(RAR/5 1)

Indexable inserts tool life: 15 mini& &= JJ R Iﬁwuulyﬁﬁé 260 — 200 (850 - 655)

200 - 150 (655 - 490)

150 - 110 (490 - 360)

Brazed carbide tools tool life: 30 min. 182 /JE TE=m1598 210-170 (690 - 560)

170 - 130 (560 - 425)

140 - 90 (460 - 299)

Coated indexable inserts §ERERER T A

BOEHLERIT ROYAL 121 up to 240 (270) up o 210 (690) up fto 160 (525)
BOEHLERIT ROYAL 131 up to 210(690) up o 160 (525) up to 140 (460)
Tool angles for brazed carbide tools EIFTEEE

Rake angle AR 12°-15° 120-15° 12°-15°
Clearance angle EEE 6°-8° 6°-8° 6°-8°
Inclination angle A 0° 0° -4°

Turning with high speed steel &4l

Depth of cut mm (inch) HIRE N E 0.5 (.02) 3(.12) 6 (.24)

Feed mm/rev. (inch/rev.) 0.1 (.004) 0.5 (.02) 1(.04)

HSS-grade BOHLER/DIN BOEHLERIT & i&#fik&5% | S700 / DIN $10-4-3-10

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

Tool life: 60 min. TESEMm: 6071 55 -45 (180 - 150) 45-35(150-115) 35-25(115-280)
Rake angle AR 14° —18° 14° —18° 14° —18°
Clearance angle EEB 8°—10° 8°—10° 8°—10°

Inclination angle Eay=:| 0° 0° 0°

Milling with inserted tooth cutter  fix{Ei51E A = 8% 7] #E Bl

Feed mm/tooth (inch/tooth) S AE/HEiE ‘ up to 0.2 (.008) 0.2-0.3 (.008 - .012)

Cutting speed v_ (m/min.) (f.p.m) tJHEE v (AR/5) %)

BOEHLERIT SBF/ISO P25 160 - 100 (525 - 330) 110 - 60 (360 - 195)

BOEHLERIT SB40/1SO P40 100 - 60 (330 - 195) 70 - 40 (230 - 130)

BOEHLERIT ROYAL 131/ISO P35 140 - 110 (460 - 360) 140 - 110 (460 - 360)

Drilling with sintered carbide #{E#&E7L

Drill diameter mm (inch) E A 3-8(.12-.31) 8-20 (.31 -.80) 20 - 40 (.80 - 1.6}
Feed mm/rev. (inch/rev.) B AE/sEE | 0.02-0.05 (001 -.002) 0.05-0.12 (.002 - .005) 0.12 - 0.18 (.005 - .007)
BOEHLERIT/ISO grade i ok HB10 /K10

Cutting speed v_(m/min.) (f.p.m) INTERE AR/H# | 50-35(165-115) 50-35(165-115) 50-35(165-115)
Point angle RB 115°-120° 115°-120° 115°-120°
Inclination angle EER 5° 5° 5°

Condition: H & T 290 - 330 HB
Figures are guidelines only.

14 FRAE = 290 - 330 HB
N E#Fane=EE
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Machinability: comparitive study
NI H4: EEBRARIE

CUTTING 1]141l

Feedrate v(mm/min.) EREE v (RE/7E) 4.50 3.00
Cutting speed v_(m/min.) tIHIRE v_(AR/5§E) 23.00 20.00
ROUGH MACHINING #8/01T

Tool TH Depo NTV-M40

Feed f (mm/tooth) ¥4 f(RE/BE) 0.40 0.30
Cutting speed v_(m/min.) TIHIEE v_(AR/5 ) 180.00 180.00

FINE MACHINING #EIT

Tool TH Franken-Emuge 1966A.008

Feed f,(mm/tooth) 45 f (AE/BH) 0.09 0.09
Cutting speed v_(m/min.) tJEIZEE v (AR/7E) 200.00 180.00
DRILLING 5 X D i REHAFER

Tool TH Titex VHM Bohrer A3388TFT-6.8

Feed f (mm/U) 45 f (A E/U) 0.15 0.15
Cutting speed v_(m/min.) tIHIEE v_(AR/5 ) 77.00 77.00
DEEP-HOLE DRILLING 30 X D WERA RER=TEER

Tool TH Hammond GM08000 A0320 EFHM (Gun dirill)
Feed f (mm/U) &4 f(AE/U) 0.02 0.02
Cutting speed v_(m/min.) TIHIZEE v_(RR/5 ) 36.00 36.00

Tool TEH Mitsubishi MSL 0700-L30C VP15TF (Twist drill)
Feed f (mm/U) &4 f(AE/U) 0.11 0.16
Cutting speed v_(m/min.) {JHIE&RE v (AR/5§E) 50.00 65.00
TAPPING M8 IF

Tool TH Franken-Emuge B04537010080

Feed f (mm/U) %4 f(AE/V) 1.25 1.25
Cutting speed v_(m/min.) tIHIRE v_(AR/5)$E) 11.00 5.00
BOHLER M303 EXTRA: Condition: H & T 290 - 330 HB BOHLER M303 EXTRA: {&: FBIEZ 290 - 330 HB
BOHLER M303 EXTRA HIGH HARD: Condition: H & T 350 - 390 HB  BOHLER M303 EXTRA HIGH HARD: 1&#: 3818 =350 - 390 HB
Figures are guidelines only. M rgF1R2EE

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

FAX : +886-6-2544178

E-mail : wujiitainan@wujii.com.tw
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TEL : +886-7-6226110

FAX : +886-7-6226635

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

The data contained in thisbrochure is merely for generalinformation
and therefore shall not be binding on the company. We may be bound
onlythroughacontractexplicitly stipulating such dataasbinding.
Measurement data are laboratory values and can deviate from practical
analyses. The manufacture of our products does notinvolve 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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TEL : +886-2-22048125

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