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ABSTRACT Based on the state equation that stress is a function of strain and strain-rate, the
differential constitutive equation during superplastic tensile deformation is deduced, and then the
mechanical meaning of the strain hardening index in the equation is interpreted. The constraint

equation of strain hardening index is deduced, the strain hardening indexes in typical deformation

paths are defined, and their interrelations are obtained. The formulae for measuring, indexes in typical

deformation paths and precise measuring methods combined with numerical simulation are deduced.

According to them, strain hardening indexes are experimentally measured, and measuring methods &
results are elaborately analyzed. The results proved that the strain hardening index is non—constant,

and has close relations to the changing rule of strain and deformation path; strain hardening index

has also close relations to the also with adopted measuring formula in the given deformation path.

Therefore, as strain hardening index is quoted, the corresponding deformation path should be shown

clearly; when measuring strain hardening index, the adopted formula should correspond to deformation

path.

KEY WORDS superplasticity, strain hardening index, mechanical analysis, experimental measure
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of n — & under P=40 N
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Fig.2 Experimental curves under constant v for Zn-
5%Al alloy at superplastic state (340 C) and mea-
suring results of n value
(a) curves of P—I under constant v (1: 0.20 mm/s;

2: 0.15 mm/s; 3: 0.09 mm/s, 4: 0.06 mm/s)
(b) 1: curve of P —v under ¢ = 4.00 x 103 s71;

2: curve of P — ¢ under v=0.15 mm/s

(¢) 1: curve n—¢ of under v=0.15 mm/s; 2: curve
of n — ¢ under é = 4.00 x 1073 s~%; 3: curve
of n — ¢ under P=40 N
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(b) curves of v — € under constant P (1: P=40 N;
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(c) 1: curve of P — v under é = 4.00 x 1073 s71;

2: curve of P — £ under v=0.15 mm/s
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