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Effect of Solution-Aging Treatment on Microstructure
and Hardness of 0Cr3Ni3MoCuAl Die Steel

Wei Hairui"? and Chu Baoshuai®
(1 State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron & Steel( Group) Co Ltd, Taiyuan 030003 ;
2 Technology Center of Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The microstructure and hardness of precipitated hardening die steel 0Cr3Ni3MoCuAl with solution-treated
at 860 ~1 010 °C for 35 min and aging treated at 450 ~560 °C for 3 h are tested and studied. The results show that when
the solution treatment temperature is 950 °C ,the holding time is 35 min and air cooling to room temperature , the HRC hard-
ness number is up to 39. 5, the structure is granular bainite and low carbon lath martensite and a small amount of residual
austenite. When the aging-treated at 500 “C for the holding time 3 h and air cooling to room temperature ,the HRC hardness
number is up to 44. 1 and the microstructure is tempered bainite.

Material Index 0Cr3Ni3MoCuAl Precipitation Hardening Die Steel, Solution Treatment, Aging Treatment, Hardness
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Fig.1 Structure of 0Cr3Ni3MoCuAl steel hot-rolled plate an-
nealed at 700 °C for 3 h
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Table 1 Chemical composition of experimental 0Cr3Ni3MoCuAl steel/ %

Sfi. HEEREMRT
950 °C B}, B & 44 & Rz /s

C Si Mn P S Cr Ni

HE KA, 1/

Mo Cu Al

0.07 1.10 0.55 =0.030 =0.030 4.05 3.05

1.0 0.50 1.15
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Fig.2 Structure of 0Cr3Ni3MoCuAl steel solution treated at (a) 860 C,(b) 890 °C,(¢) 920 C,(d) 950 °C,(e) 980 C and (f)
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Table 2 HRC hardness number after 0Cr3Ni3MoCuAl
steel solution-treated
EHRE/T HRC 7 B {f

860 34.0

890 36.0

920 38.5

950 39.5

980 39.5

1 010 39.0
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Fig.3 Metallographic structure of 0Cr3Ni3MoCuAl steel solution-treated at 950 “C for 35 min and aging at (a) 450 C,(h)480 C,

(¢) 500 C,(d) 520 C,(e) 540 °C and (f) 560 °C for3 h
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Table 3 ~ HRC hardness number after aging treated
0Cr3Ni3MoCuAl steel
AR B/ C HRC 8FEE(H

450 38.5

480 41.3

500 4.1

520 42.8

540 41.0

560 39.6
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