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Significance of Imaginary Initial Strain Rate and Strain Rate Acceleration Factor in a Constant Load Creep

Takao Envo, Jianzhong Su1 and Fujimitsu Masuyama

Synopsis :

It has been recognized that the logarithm of creep rate varies linearly with true strain in a constant load creep. This
empirical law is valid over a wide range of strain and is expressed by a following equation ;

In é=In &£,+Se, where,

¢ is the strain rate, &, is the imaginary initial strain rate, S is the strain rate acceleration factor and e is the true strain.
This equation has a potential as a powerful tool for creep life and remaining life assessment technology. In the present
paper, the physical significance of the two parameters, i. e., &, and S, and their stress and temperature dependences
were examined by a simple thought experiment and dislocation models. It was made clear that the imaginary initial
creep rate is identical principally with a steady-state creep rate and the stress dependence of S is determined mainly

by the work-hardening during creep.
Key words : creep, creep life ;
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a: Constant stress
b: Constant load b
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Fig. 1. Schematic illustration of creep curves. The
symbols (a) and (b) denote that creep tests
were run under a constant stress and a con-
stant load, respectively.

a: Constant stress

b: Constant load
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Fig. 2. Schematic illustration of logarithm of strain
rate plotted against true strain. The symbols
(a) and (b) designate that the former is for a
constant stress creep and the latter is for a
constant load creep, respectively. The line
(c) represents a contribution to the strain
rate due to the increase in true stress. The
difference between the lines (b) and (c) is the
strain rate increase due to the sub-structural
change. The horizontal line (d) shows the
steady-state creep rate in which the effects
of change in stress and sub-structure are
subtracted from the line (b).
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Fig. 3. Effect of stress on the strain rate accelera-

tion factor of prestrained and ex-served 2.
25Cr-1Mo steels.
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