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Effects of Homogenizing Annealing and Forging on Strength and
Toughness of Dual-Phase Wear Resistant Steels
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(' School of Materials Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
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Abstract; The effects of homogenizing annealing and forging on the microstructure, strength and
toughness of the dual-phase wear-resistant steel were investigated. The results showed that the
microstructure of the steel contained mainly lath martensite, acicular bainite and a little retained
austenite under 980 C homogenizing annealing for 4 and 8hrs respectively and 1 150 C forging.
The minimum grain size of the steel is No.7.0 ~7. 5 grade after forging while the maximum grain
size of the steel homogenized is No. 6.5 ~ 7.0 grade. The holding time of the homogenizing
annealing is the main factor that affects the mechanical properties of dual-phase wear resistant
steels, and the impact toughness and elongation values of the test steels holding for 4hrs are higher
than that of the test steels holding for 8hrs. Forging deformation improves the strength and
toughness of dual-phase wear resistant steels more significantly than that under homogenizing
annealing, and the optimized process parameters were as follow with initial forging temperature of
1150 C, final forging temperature of 800 C and forging ratio of 2.

Key words: dual-phase wear-resistant steel; homogenizing annealing; forging; strength and
toughness ; microstructure
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Table 1 Chemical composition of test steel %
C Si Mn Cr Ti Al P S
0.27 ~0.30 1.10 ~1.30 2.10~2.30 0.60 ~0.70 0.025 0.02 <0.040 <0.045
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Microstructure of test steels
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Fig. 2 Austenite grains of test steels
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Table 2 Average diameter of austenite grains of
test steels pm

WEE HR1 HE2 HE&E3  PHEHRA R

a 32.5  30.7 31.5 30.5 7.0~7.5
b 35.4 35.8 35.2 35.1 6.5~7.0
c 26.5 29.3  30.2 28.6 7.0~7.5
d 30,2 28.9 29.1 29.4 7.0~7.5
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Table 3 Mechanical properties of test steels
friy =S a b c d
Tifi i /MPa 479 471 481 466
i/ (J-em™?) 55.6  37.6  70.7  41.3
PihrigE/MPa 1605 1625 1639 1560
JERGEE/MPa 1174 1184 1345 1260

FEAHR /% 5.43 5.00 11.55  6.40
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