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Mechanical properties of AI-Cu—Zr alloy parts
by superplastic forming

Seung-Jun Lee™, Young-Seon Lee", Jung-Hwan Lee’, and Won-Ill Kim**

Abstract

Although the bulge forming technique is currently employed in commercial superplastic
forming processes, the uniaxial tensile test is still the most commonly used method for the
evaluation of the superplasticity of materials due to its simplicity in testing. However, the
results obtained from the uniaxial tensile test can not be applied in analyzing the
characteristics of the real parts formed in multi-axial stress state.

In this paper, using the tensile test specimen obtained from the square cup manufactured
by superplastic forming, tensile strength and elongation have been investigated according to
the strain and cavity volume fraction. From the result of experiment, tensile strength and
are decreased according to the strain and cavity in Al-6%Cu-0.4%Zr alloy. On
condition of uniaxial stress, cavity volume fraction is increased on linear according to the
increasement of thickness strain. However, on condition of biaxial stress there are critical
point( £ =1.5~1.6) that the slope, the ratio of cavity volume fraction and strain, have been
changed. Therefore, cavity volume fraction is different with respect to stress condition,

elongation

although the same strain.
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Table. 1 Mechanical properties of Supral 100

Material Supral 100
Pr ived after heat
as-receiv
operty treatment(T6)
UTS(MPa) 316 4509
Elongation{(%) 6.25 216
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Fig.1 Time-Pressure curve of superplastic
forming for square cup

Fig.2 Microstructure of Supral 100 as received
(a) OM (b) SEM (c) TEM
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(a) (b) (c)

Fig.3 Morphology fo the cavitation according to the thickness strain.
(a) €10 (Z4) (b) =16 (B#) () e=19 (A

LAYy golg

(a) (b) (c)

Fig.4 Microstructure at part position after superplastic forming for square cup
(a) Top part (b) Middle part (c) Bottom part
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Fig6 Specimen size and shape for the
superplastic tensile test

Fig5 Thickness distribution of superplastic
square formed product
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Fig.7 The comparison of volume fraction of cavity using Supral 100 and with
respect to thickness strain after superplastic tensile test
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Fig.8 The comparison of volume fraction of cavity with respect to thickness
strain in hemisphere formed part using supral 100
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Fig9 Tensile strength(a) and Elongating(b) with respect to the thickness
strain and cavity analyzed from the square cup parts

Fig.10 The mesh system and the result of
superplastic forming for square cup

(a) (b)

Fig.11 The comparison of morphology according to the deformed
depth of square cup
(a) Experimental results (b) FEM. analysis
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