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Influence of forging on high temperature properties for hot forging die steel

Qiao Ningning', Wang Jiaqgi’
(1. Department of Mechanical Engineering, Shanxi Vocational University of Engineering Science and Technology, Jinzhong 030619, China;
2. School of Mechanical and Power Engineering, Henan University of Technology, Jiaozuo 454000, China)

Abstract: In order to study the effect of forging on high temperature properties for 4CrSW2VSi hot forging die steel, the forging tests of
4CrSW2VSi hot forging die steel were carried out by different processes, and its microstructure, high temperature wear resistance property
and high temperature oxidation resistance property were tested and compared with those of the unforged test steel. The results show that the
forging significantly refines the microstructure of the test steel and improves the high temperature wear resistance property and high tempera-
ture oxidation resistance property of the test steel. When the initial forging temperature increases from 1050 °C to 1150 °C, the high tempera-
ture wear volume and the high temperature oxidation rate of the test steel first decrease and then increase, and the high temperature wear re-
sistance property and high temperature oxidation resistance property first increase and then decrease. Compared with the unforged test steel,
under the process parameters for the initial forging temperature of 1100 °C , the final forging temperature of 900 °C and the forging ratio of 5,
the improvement rate of high temperature wear volume and the high temperature oxidation rate for the test steel reach by 46% and 67%, re-
spectively. The test steels obtain the optimal high temperature wear resistance property and high temperature oxidation resistance properties.
Key words: forging; 4CrSW2VSi hot forging die steel; initial forging temperature ; high temperature wear resistance property; high tem-

perature oxidation resistance property
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Fig. 1 Equipment used in forging test for test steels
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Table 1 Forging process parameters of test steels
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Fig. 2 Morphology of test steel forgings
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Fig. 3 Test results of high temperature wear resistance property
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Fig. 4 SEM photos of surface morphologies for test steels after high temperature wear test
(a) Initial forging at 1050 °C (b) Initial forging at 1100 C (c) Initial forging at 1150 C (d) Without forging

250 PUAMLPERE" o SRR IR, A5 B T PR 0
FATERR S W PR NS T4 I1, 347 543 1 30 A

- 20 TEAN S TS G, A A5 B 40 b P 0 )
T 150 AL, ELOEEEALLURIBRAL ) 2 50 A0, AT 2 35 4
g E ISR B 1 v TR S RN I T A R
2o HIE, AR B, AS SEUHA NI, KA
¥ YU, IR0 A B ) o BB 4 B 1 725 YL
TEtERE " BEIGBORL AR B, IR Y R

O C e 1s0C AR RE AN R IR A A B R BN ST B S T
CL JEH . LA LAE L T 3 AR (Y 2 TR B

HH RERIE IR AL P B, 4CISW2VST BB EL4 11 0

B 5 RN S R L RE A A PR RE R R B W R R i R, 7E AR N

Fig. 5 Test results of high temperature oxidation resistance property 1100 C . Z} %& 75[1 E %7 900 C . %&1 % Hﬁ j{l 5 El/‘J T 423 §

for test steels

BN s, 4CeSW2VSi BB AN a] RIZRTG 10 57 19
Ao, TMELASR A BEAR A i SR R RE A S I AR B RE A mR PR B



%53 Fien

St

S+ B X PR L Rl PR RE ST 23

TN
-

Q-."“ Y 4
e 184

(CY)

6 [l T 2RI HA Y R 2 2
(c) 1150 Chatt  (d) K&k
Fig. 6 Microstructures of test steels for different forging processes

(c¢) Initial forging at 1150 C (d) Without forging

(a) 1050 CHR#  (b) 1100 CUAEH

(a) Initial forging at 1050 °C (b)) Initial forging at 1100 °C
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