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Development of Material of Stainless Steel Die for New
Environmental Protection Pulp Mold Products

Qin Xiufeng
(Mechanical Department, Guangxi Vocational and Technical College, Nanning 530226)

Abstract The designed tested steels ( steel 0. 45C-12. 5Cr-0. 41Mo-0. 22V and steel 0. 85C-10. 5Cr-0. 91Mo-0. 25V)
are melted by a 50 kg vacuum induction furnace and forged to tested specimen. The effect of quenching temperature (950 ~
1150 °C), tempering temperature (once tempering at 200 ~400 C and double tempering at 500 ~600 °C) on structure,
strength, elongation, hardness and impact energy of steels is tested and studied. Results show that the properties of steel
0. 45C-12. 5Cr-0. 41Mo-0. 22V quenched at 1 050 °C + double tempered at 500 °C are best: tensile strength 1 712.3 MPa,
yield strength 1476.5 MPa, elongation 7. 8% , HRC hardness value 69. 3 and impact energy 7. 3 J. The hardness value of
die steel increases by secondary hardening, but during tempering process the carbides in steel grow up with uneven distribu-
tion easily led to impact toughness of steel decreasing. The strength index of tested new stainless die steels is high than that
of normal commercial die steel 42Cr3Mo2MnV1.

Material Index Pulp Mold Products, 0. 45C-12. 5Cr-0. 41Mo-0. 22V, Stainless Steel Die, Quenching, Tempering,

Mechanical Properties

FEEHSHER, AR RE URET
ST IR A 2, FER TS, B % 80%
Db SRR RSN SRR R —
BN R EIMRE = 8, K= B RA LT LR
%, KI5, 5 efd W BB AR A AR &
BAOEEH SRS ED, EERR Xk
PR, GUBE R B B B DR A AR R A
PERE , RBIBE R A 24 o 4RAE ) 0 AR A F) 20% , 4%
AELASE EL A 908 A 5 oy 0 o ) B ) B 2 7= B
A1 BRI AN AR A RBE A4 T AN
BAAGHER B4R URHEGEEA
%[7-9] R .

Wl A A BR PR R TR 5, AT R A A
HEMEREERE A58, BENA R B
AR T RBK B AR, B A W2 5 R
FH R ARGy, A AR M A, X F 5T

RISMR BRI BI TR R H
AFEMNFE Cr 0] UGB NI RETE R, X
— R WERR AT LA 2P g /1 S %o 6 P B4R A g
MBS EmAER. B TREAERERRE
5—EBRBEE IR MO AT A, BT, LR RAT
RO I I P BB . A SCHE 41 %o SRAS ) S I LA B2
R IFRT BB G ARG R, IR 5T
THEAMEMEGE, I R R f ik R SRR
28
1 R

AAB BT T Al Fl A2 FAARGENER AN
FE LA AR, Y4 BER B0 = 7™ g LR, HoR 4 dn
1R,

I M 50 kg B2 FAURRLI R AR E,
WHE SR T LTI, R AT A B WG AT
ZE A AL R MR 2R, 5B



.50 -

R K 5 38 %

AW, BRI AT AL B B R R
AEPRE R, ERELET, MPREA

£1 REAFHAERRAN(AL #1A2) T EHARAN(Y4)
HLER S /%

1100 ~1 150 °C, 77 8t it 46 ¥ 21 040 ~ 1 080
T, ABEE KT 860 Co MLLHITFEFHIE

Table 1
(Al and A2) and normal commercial die steel (Y4) /%

Chemical composition of tested new stainless die steels

op ] C Cr Mo Si Mn P S \'

KIBE 458 950,1000.1050.1100,1 150
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Al
(45Cr12MoV)

A2
(85Cr10MoV)

Y4
(42Cr3Mo2MnV1)

0.45 12.5 0.41 0.62 0.32 <0.03 <0.03 0.22

0.85 10.5 0.91 0.95 0.35 <0.03 <0.03 0.25

0.42 2.85 2.11 0.42 1.02 <0.03 <0.03 1.01
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Fig.1 Effect of quenching temperature on hardness of tested
new stainless die steels ( Al and A2) and normal commercial

die steel (Y4)
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Fig.2 Effect of tempering temperature on hardness of tested
new stainless die steels ( Al and A2) and normal commercial
die steel (Y4), quenched at 1050 C
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Table 2 Mechanical properties of tested new stainless die
steels (Al and A2) and normal commercial die steel (Y4)

. nhERE BRBRE  mk MWEkgR
(o,)/MPa (o,)/MPa  (8)/% (@)/%

1476.5 7.8 28.5

Al
(45Cr12MoV)

A2
(85Cr10MoV)

Y4
(42Cr3Mo2MnV1)

1712.3
1 662.5 1367.4 8.1 30.6

1532.7 1275.6 9.3 38.6
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Fig. 3 Effect of tempering temperature on impact toughness of
tested new stainless die steels (Al and A2) and normal com-
mercial die steel (Y4), quenched at 1050 C
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M4 HHA Al(45Cr12MoV) R4 ELA ZUFER : (a)1050 TH K ;(b) 1050 TR +500 T KA K ; ()1 050 CTH K +500 T K
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Fig.4 Morphology of structure of new stainless die steel Al (45Cr12MoV) : (a) quenched at 1 050 C; (b) quenched at 1 050 C + double
tempered at 500 °C ; (c) quenched at 1 050 °C + double tempered at 500 °C, fracture, SEM
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