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Calculation and Verification of Integrated Heat Transfer Coefficient

for 40Cr Steel Intensive Quenching

ZHU Xiaoshuo!, SU Xiyang', FU Yudong?, XIAO Shichen', LIU Yuchao!

(1. Xinjiang Environmental Functional Materials Engineering and Technology Research Centre, School of Materials
Science and Engineering, Xinjiang University, Urumqi Xingiang 830017, China; 2. School of Materials Science and
Chemical Engineering, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract : Based on the thermal properties of 40Cr steel and its cooling curve during intensive quenching, and
taking into account the temperature-dependent variations in material thermal properties, the integrated heat trans-
fer coefficient (HT'C) during intensive quenching of 40Cr steel is calculated using the reverse heat transfer module
of Deform software. Results show that during intensive quenching, vigorous agitation causes the initial film boiling
to transform into nucleate boiling, which in turn enhances the overall heat transfer coefficient. Meanwhile, the
overall heat transfer coefficient remains relatively stable during the early and middle stages of intensive quenching.
The HTC of 40Cr steel during intensive quenching exhibits a “J”” shaped profile. It reaches a peak value of
approximately 40 000 W/(m?-°C) at 400 °C.

Key words : intensive quenching; cooling curve; integrated heat transfer coefficient; inverse heat transfer; tem-

perature field
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