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Effect of Quenching Medium on Microstructure and Properties
of Wear-Resistant Casting Steel
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Abstract: Microstructures and properties of 42CrMo steel and dual-phase wear-resistant steel after
a quenching and tempering treatment were investigated, where water and quenching oil were used
as quenching medium, respectively. The results show that both microstructures of the water-
quenched + tempered and oil-quenched + tempered dual-phase wear-resistant steels are lath
martensite, needle-like bainite and carbide. The microstructures of the water-quenched + tempered
and oil-quenched + tempered 42CrMo steels are tempered martensite and retained austenite, and
tempered martensite, ferrite and bainite, respectively. The optimum heat treatment and properties
of 42CrMo steel and dual-phase wear-resistant steel can be obtained after the comparison of their
microstructures and properties. As a result, the wear-resistant property of 42CrMo steel after
water-quenching and tempering at 280°C treatment is the best one, which is 1. 558 times higher
than that of a high manganese steel in a 480h low-stress abrasive wear experiment.

Key words: dual-phase wear-resistant steel; 42CrMo steel; quenching medium; heat treatment;
microstructure and property ; abrasive wear
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Table 1 Main chemical composition of specimens
( mass fraction) %

(=% C Si Mn Cr Mo

XA
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0.610 0.690 0.880 0.139
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Fig. 1 Micro-structures of dual-phase steel and 42CrMo steel after different tempering treatments
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Fig. 2 Hardness curves of test steel at different tempering

temperatures
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Fig. 3 Impact toughness curves of dual-phase
steel and 42CrMo steel
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Fig. 4 Tensile strength and yield strength of dual-phase
steel and 42CrMo steel at different tempering
temperatures
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Table 2 Elongate rate of dual-phase steel and 42CrMo
steel at different tempering temperatures

[l kLR C 220 260 280 300 320
SRR B 7K 8/ % 6.1 76 — 13 —
BRI I3/ % 7.6 9.7 — 9.3 —
42CtMo WK/ %  — — 8 — 10.5
42CrMo WIMEE/%  — — 9.5 — 11

FH P 4b A 2 W], Bl ] TR AT
K PEFHE Y 42 CrMo B4 RE B 4 5 B A e iz
SRR R, A AR TR 3 TR (R i A
v BR AT T A T B AT At 8 B ) AT (o LB
SERJE RGBT R (BT H R B A S (AR 1Y)
S TR FURTE I JGRBEEART 320 CHE, K54
3 N ARE] SR DA =i a2 (G IV T
TR A 3R AL R, T ORI BB 5
R IR 580 B I i e R 4 oy 1
2.5 FXNFEIXENERERE RN

RIS FNZ2 3 40 oA B 41 50 56 v a6 0 s ot
W 1) 49 25 P ph 8 00 U 0 80 i 0 ko TR 8t 512
6 A IR . PR IR S, AR IR 4K 2k Ak
BRI TS B M R 4 T A AL B K VR AL B Y
42CrMo #Nif B 14 RE fre -, Y PR AL B ) 42CrMo 9
Mt BEPERE R 2. 26 3 HIRUAHAN K 7 + 300 C [1]
KARAEAR KT By 1. 532, #e8J5 42CrMo 7K
+280 C [l & 42CrMo ¥ +280 C [H] K FBUAH
B +300 C 11 JARAE A A X i 53 31K

160 4 42CrMozK 280 °C [H .k v
v 42CrMojH %280 CIrl k
140 - w JUCHEZK #E300 °C B K
120 | ¢ PAHMNHTE300 Tl K
1)
E 100
@ 80
@ 60.
40}
20+
0 2 4 6 8 10 12 14 16 18 20 22

i fEl/d
B 5 IXEEREREERNISYHLE

Fig. 5 Changing curves of wearing capacity of
specimens at different time
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Table 3 Abrasive wear data of dual-phase steel and
high-manganese steel after 480 h
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