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Study on hot deformation behavior and hot working technology of
TA1/304 stainless steel bimetallic composites

LI Song-ning, HAN Pei-sheng, XING Yu-lin, WANG Jian, ZHU Yun-long
(Institute of High-end Heavy Machinery and Equipment, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The uniaxial hot compression test of TA1/304 stainless steel bimetallic composites was carried out with Gleeble-3800 thermal
simulation tester. The hot deformation behavior of the bimetallic was investigated under the conditions of deformation temperature of 750—
950 °C and strain rate of 0. 011 s™'. The flow stress equation was established based on the Arrhenius function model, and the hot pro-
cessing maps at strain of 0. 1-0. 4 were drawn based on the dynamic material model. EDS line scanning and microhardness analysis were
used to verify the accuracy and reliability of the hot processing map. The results show that the flow stress of TA1/304 stainless steel bime-
tallic is affected by dynamic softening and work hardening under different deformation conditions. The established flow stress equation can
well predict the true stress of bimetallic during hot deformation, and the average relative error between the predicted value and the test val-
ue is 3. 53%. The optimum hot working range of TA1/304 stainless steel composites was determined by analyzing the hot processing
maps, EDS line scan image and microhardness: the deformation temperature of 872-936 °C , the strain rate of 0. 0567-0. 4242 s™" | and
the power dissipation value of 0. 43.
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Tab.1 Chemical composition of TA1 and 304 stainless steel ( %, mass fraction)
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Fig. 1 Schematic diagram of hot compression process (a) and macroscopic morphologies of specimens after hot compression (b) of TA1/304 stainless

steel bimetallic composites
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Fig. 2 True stress-true strain curves of TA1/304 stainless steel bimetallic composites during hot compression process
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Fig. 6 Hot processing maps of TA1/304 stainless steel bimetallic composites with different true strains
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Tab.2 Hot processing conditions of materials with different true strains
Buckling temperature/  Buckling strain rate/ Safe temperature/ Safe strain rate/ Power dissipation
Strain Optimal area

C 57! C s7! factor
0.1 750-830 0. 6409-0. 7507 832-950 0. 0287-0. 5679 Area A 0.45
0.2 750-842 0. 0402-0. 1219 842-950 0.0304-0. 4734 Area B 0.53
0.3 750-854 0. 4606-0. 6220 854-950 0.3252-0. 4574 Area A 0.37
0.4 750-872 0.4473-0. 9397 872-936 0.0567-0. 4242 Area A 0.38
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Tab.3 Diffusion distance of elements at TA1/304 stainless
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