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Thermo-mechanical coupling finite element simulation for
hot rolling process of canned Ti-43Al-9V-Y alloy

KONG Fan-tao, CUI Ning, CHEN Yu-yong, ZI Ling-jun

(National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The hot rolling of Ti-43Al-9V-Y alloy was simulated by ABAQUS finite element software. The
three-dimensional thermo-mechanical coupling finite element model was constructed. The results show that the
temperature field, stress field and equivalent strain field of rolled piece were analyzed under the condition of rolling. The
uniformity of temperature field can be improved by cans in the process of deformation. The temperature drop on the edge
of rolled piece is higher than that in the centre. Equivalent stress is higher on the edge of rolled piece. The shear stress on
the surface of TiAl would be relieved by cans, which would reduce the probability of transverse crack initiation. The
deformation resistance of TiAl alloy matches well with that of the cans, and the equivalent strains on both ends and the

edge of rolled piece are higher.
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Fig.1 Assembly drawing showing canned rolling process
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Fig.2 Distributions of temperature: (a) Rolled piece; (b) TiAl
alloy
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Fig.3 Distributions of effective stress: (a) Rolled piece; (b)
TiAl alloy; (c) Distribution of shearing strength in X—Z plane
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Fig.4 Distributions of effective strain during rolling: (a)
Rolled piece; (b) TiAl alloy
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