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Influence of friction on stress and temperature fields of
die in TC4 blade forging process

WANG Yu, LIU Yu-li, YANG He

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A 3D coupled thermo-mechanical finite-element model for TC4 blade forging process was built on the basis of
DEFORM-3D. Furthermore, the model was validated with physical trial using plasticine material. Then the distribution
laws of effective stress, temperature and load of die were obtained. The results show that the value of effective stress
increases with the increase of the friction factor; the temperature in the transition region between blade body and tenon as
well as the temperature in the region near the tenon are high. Besides, the friction greatly influences the temperature
distribution of blade body; the forging energy and maximum load increase under severe friction condition.
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Fig.2 Billet and dies for experiment: (a) Top die; (b) Bottom
die; (c) Billet
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Fig.3 Result comparison of FEM simulation and physical modeling of typical sections: (a) A-A" section, 0 mm; (b) A-A’ section,

15.6 mm; (c) A-A’ section, 19.8 mm; (d) B-B' section, 0 mm; (e) B-B' section, 15.6 mm; (f) B-B’ section, 19.8 mm
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Fig.4 Distribution of effective stress of bottom die under Fig.5 Distribution of temperature of bottom die under various

various friction factors: (a) m=0.1; (b) m=0.2; (¢) m=0.3 friction factors: (a) m=0.1; (b) m=0.2; (c) m=0.3



20 1 TC4

s455
6
309.5~316.6 8
0.1 (3 160.66 kN)
5 0.3
4 149.57 kN 0.1
1.31
500
I 4.0
450F §
S 3.07
g
O 400} = — Maximum
= * — Average E 20¢
E
350} = ol
o _ _ I— ]
0G0 005 020 025 030
m
6 8
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