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Effects of Hot Forming on Tensile and Fatigue Properties of TC4 TIG Tailor Welded Blank
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[ABSTRACT] Equibiaxial tensile test of TC4 TIG tailor welded blank is carried on three circumstances (principle strain
of 5%, 1.6% and 2.7%) at 700 C , and effects of hot forming on tensile and fatigue properties of the blank are investigated.
The result shows that during the equibiaxial tensile test, tensile fracture of TIG tailor-welded joints occurs on the heat-af-
fected zone and the strength of the heat-affected zone is lower than that of the base metal and the welding joint. The fatigue
property of TC4 TIG tailor-welded joints increases with the deformation of equibiaxial tension. This is due to the release of

welding residual stress during hot equibiaxial tension.
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Fig.1 Schematic diagram of hot forming die
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Fig.2 Photo of equibiaxial tensile die
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Fig.3 TIG tailor welded blank after hot equibiaxial tension

(a) £,=0.5%

(¢) &=2.7%

1.3 ffh5EFRE

A I 145 XRS5 ) PR U0 S50 4 e
I 55 IR AR, PRIERSE O T RRE e A7 &, HORSF (mm)
AOERNE 4 FrR o

XTRTH TCA MURHEEAE , PRGAR L Je 3 AR IR 1
PHEA D BIAE R N AT TR . B P e
i B8 GB/T 228-87 & B i i sd )y ik ) AT, 9% 97 ik
B4 M GB/T 305-1982 (4 J i ) 55 08 5 125 )itk A7
I 57 B A R = S IAEAT , JT EE R=0.1, F R 37K
S350 R BE A AR SR T ) 65% . 75% F1 85% , i B 1 R
4 88Hz.

R25
JRsE
25 108 [ wmsikee
55
129

R25

22

100
B4 RmFnEsiteE

Fig.4 Tensile and fatigue samples
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Fig.5 Influence of equibiaxial tensile deformation on tensile
performance of TC4 TIG tailor welded blank
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Fig.6 S-N curves of TC4 base metal and TIG tailor welded joints
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