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Influence of Superplastic Forming on the Room Temperature

Mechanical Properties of TC4 Alloy

Zhang Xuexue Tong Guoquan Cui Yuanjie Du Peng
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics,Nanjing 210016)

Abstract Superplastic forming (SPF) of a TC4 alloy cylinder at 880°C and strain rate & = 9.8 x10™ s™' were
conducted. The influences of superplastic deformation on room temperature strength  fatigue strength and metallurgical
structure of TC4 alloy were investigated.  Results show that grain size grows with SPF elongation increasing. Grain
size increases to about 20 pm from the initial dimension about 8 um as SPF elongation equals to 55% . At room tem-
perature ,yield strength, tensile strength and fatigue strength of TC4 alloy decrease with the increasing of SPF elonga-
tion. After TC4 alloy sheet subjected to a SPF elongation of 55% , the yield strength and tensile strength reduce 7% .
the fatigue strength reduces 10% at the fatigue life cycle of 10°.
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Tab.1 Proportion of chemical composition  wt%

Al % Fe C N 0 H HA

6.19 4.2 0.06 0.01 0.008 0.12 0.003 <0.4
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Fig.1 Experimental flow chart
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Fig.2 Schematic diagram of SPF die used in experiments
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Fig.5 Effect of SPF elongation on room temperature

uniaxial tensile strength of TC4
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Fig.6 Effect of SPF elongation on room temperature

tensile elongation of TC4
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Fig. 7 Effect of SPF elongation on TC4 grain size
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Fig. 8 Dimension of specimen for fatigue test
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Fig. 10  Tensile fatigue fracture morphology of TC4
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