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Study on transformation behavior of ultra-high
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Abstract: Transformation behavior of Cr-Mo-Ni-B ultra-high strength steel for construction machinery
under continuous cooling condition was studied by means of MMS-200 thermomechanical simulator.
The effect of cooling rate (0.5~40 °C/s) on its transformation temperature and microstructure was ana-
lyzed by thermal dilatometry curves, optical microscopy (OM) and scanning electron microscopy
(SEM). The results show that transformation temperatures of B,, B;, M, and M; decrease and phase trans-
formation at medium and low temperature is promoted with the increase of cooling rate. As the cooling
rate is below 2 “C/s, pearlite and bainite transformations occur. Mixture microstructure of granular bain-
ite and lath martensite is observed when cooling rate is in range of 2 °C/s and 5 “C/s. As the cooling rate
is above 5 °C/s, granular bainite disappears and fully martensitic microstructure is obtained. In the form-
ation temperature range of medium and low temperature transformation microstructure, the morphology,
size and quantity of M/A islands as well as width of martensite lath are influenced significantly by cool-
ing rate. With the increase of cooling rate, the morphology of M/A islands is modified from blocky
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shape into granular shape, their size decreases and the volume amount increases. The average width of
the martensite lath decreases as a result of increasing the cooling rate.

Key words: ultra-high strength steel for construction machinery, transformation behavior, cooling rate,
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Fig.1 Continuous cooling transformation diagram of the
experimental steel
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Fig.2 Effect of cooling rate on the transformation temperature of the experimental steel
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Fig. 3 Optical micrographs of the experimental steel obtained under various cooling rates
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Fig. 4 SEM micrographs of the experimental steel obtained under various cooling rates
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