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The Development of Mechanical Engineering of TQ960E
Microalloyed High Strength Low Carbon Steel

Meng Chuanfeng'?, Wang Yide'?, Wei Yinghui', Cui Tianxie’ and Wang Yutian®
(1 School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024 ;
2 Technology Center, Shanxi Taigang Stainless Steel Co. , Ltd. , Taiyuan 030003 )

Abstract The chemical composition design, steel purity improving, the heat treatment process and precipitates anal-
ysis of the The mechanical engineering of TQ960E microalloyed high strentth low carbon steel were studied. The results in-
dicate that for the 12 mm hot-rolled plate of steel TQ960E (/% :0. 18C, 0.23Si, 1. 50Mn, 0. 010P, 0.003S, 0.06Ti,
0.002B, 0.006 3N, 0.00130) the optimum quenching temperature is 860 ~ 900 °C and the tempering temperature is
300 ~350 C. The steel plates were developed and prduced by industrialization, with the yield strength no less than 1 000
MPa, the tensile strength above 1 100 MPa, the elongation above 10% or higher and the Charpy impact energy at —40 °C
no less than 34 J. The steel can meet domestic standard and application requirements of high strength steel for engineering
machinery.
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Table 1 Refining and continuous casting process parameters
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Table 2 Chemical composition of test steel /%
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Fig.1 Morphology and analysis of inclusions in 12 mm hot-
rolled plate of steel TQ960E
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Table4 Comparision of chemical composition, refining slag composition, technical parameters, rating of inclusion and ban-

ded structure between before and after process optimization
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Fig.2 Effect of quench temperature on (a) tensile strength and elongation and (b) impact energy of steel TQ960E, tempered at 300 °C
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Fig.3 Effect of quench temperature (a)750 C ;(b) 850°C ;(c) 900°C on structure of steel TQI60E
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Fig.4 Effect of temper temperature on (a) tensile strength and elongation and (b) impact energy of steel TQ960E, quenched at
850 °C
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Fig.5 Effect of temper temperature (a) 240 °C;(b) 300 °C;(c) 400 °C on structure of steel TQ960E , quenched at 850 C
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Fig.6 Morphology (a) (b) and energy spectrum analysis (c) of carbo-nitride precipitates in test steels
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