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The research about some kind of Cr — Mo steel heat treatment progress

ZHENG Li —yun , ZHEN Ling — xue
(Mechanical and Electrical Engineering Institute, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract ; In this paper ,a low — alloy structural steel Cr — Mo system has been studied . Completely
quenching process was performed on a novel steel for perforated gun tube and the influences of the
quenching temperature, holding time and tempering temperature on the microstructure and properties
of the experimental steel had been investigated. The results show that, the grain of the experimental
steels became larger with the increase of the quenching temperature. The hardness of the quenched
steel increased firstly and then decreased with the increase of quenching temperature . At the same
quenching temperature , hardness and grain size changed little, with the holding time extending . With
the increase of the tempering temperature , the hardness and strength of the steel quenched at the same
temperature decreased ,but shrinkage of section and the impact energy increased . When the quench-
ing temperature was 900°C , holding 40min and tempering temperature was 560°C , holding 80min ,the
steel achieved a yield strength of 927MPa that was higher than 130ksi . Its hardness was HRC31.2 |
while its vertical and horizontal impact energies reached 74. 5] and 119.7] . Thus ,the overall per-
formance is the best.
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Fig.1 Microstructures of the specimens

quenched at (a) 880°C, (b) 900°C, (c) 920°C

, (d)940°C, (e)960°C (holding for 40min)
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Tab. 1 Grain size and hardness after quenching
(holding for 40min)

PRI 70 min i GORE DR/ INBE TR TR RE A2 AR TS L, %)
P 1R 2, mT DA B, S K R T IS TR] S5 A A
R 32 1 728 e A 5 O S I AR [ ot 2 A A BT
F, A AP AN B S, 50 ) O 3R I ] 17 42
X AL Y /N FITE B8 7 52 00 AN BH S o DT )
DA HE 35 18 X6 T K 252 ) 25 R ) 2 R R
JEE , TR KR UL ] B A TG S

R 2N SH SRR EFNEE E (fRIERE] 2 70min)

Tab. 2 Grain size and hardness after quenching

(holding for 70min )

IR E A BRI AT TR IR TE A BRI AT T
/C /pum /HRC /C /pum /HRC
880 8.51 50.2 880 8.97 49.9
900 10.00 50.9 900 10.28 50.5
920 10. 62 49.6 920 10.84 49.3
940 10.91 49.0 940 11.72 48.7
960 11.38 48.4 960 13.35 48.2
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Fig.2 Microstructures of the specimens
quenched at (a) 880°C, (b) 900°C, (c) 920°C
, (d)940°C, (e)960°C (holding for 70min)
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Fig. 2 Microstructures of the specimens
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Tab. 3 Mechanical properties of the steel tempering at different temperatures

[m] kL EE/C fififE/HRC  JERGRIE/ MPa HihiskE/ MPa WiTm 4R/ % b/l b g
520 33.2 1110 1117 46.3 60.6 87.9
540 31.8 1104 1113 50.6 66. 1 95.8
560 31.2 927 998 51.6 74.5 119.7
580 30.6 898 986 53.1 75 131.3
600 29.8 844 946 54.9 78.3 134.1
620 27.9 804 890 61.1 84.2 174.3
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Fig.4 Fracture surfaces of impact (SEM)
(a) 520°C (b)560°C (c)620°C
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