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Experimental Study on Hot Deformation Behavior and Math Models for
Deformation Resistance of EA4T Axle Steel for High Speed Rail

Xu Gang, Li Shiqi, Wang Le and Liu Qi
( School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract Tested EA4T axle steel (/% : 0.26C, 0.35Si, 0. 75Mn, 0.011P, 0.012S, 1.04Cr, 0. 22Mo) is melted
by a 10 kg vacuum induction furnace. The single pass reduction test on tested EA4T axle steel is carried out by using
Gleeble-1500 thermal simulation machine to study the effect of temperature (950 ~1 150 °C ), strain (0 ~0. 8) and strain
rate (0.1 ~20s"") on deformation resistance of this steel, and the a math model for hot deformation resistance of the steel
is established. Results show that the dynamic recrystallizaticn of the steel easily occurs at higher temperature and lower
strain rate, its peak stress (), peak strain (g,) and steadv strain (o,) of test steel are all in linear relationship with pa-
rameter InZ; the peak and steady activation energy of test steel is respectively 320. 22 kJ/mol and 361. 91 kJ/mol; and the
deformation resistance calculated by predicted model is in gond agreement with measured result.
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Fig. 1 Stress-strain curves of test EA4T steel: (a) 1050 C; (b) 1150 C; () 0.1s7'; (d) 1.Os™!
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Fig.3 Effect of strain rate (a) and temperature (b) on steady stress of test EA4T steel o={0,+ (Up —0'5) X
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Table 2 Calculated activation energy of deformation and A
an B value, test EA4T steel

g Qu/(kJ - mol™!) A B
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