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B Statement of the Problem Studied

A Information available for developing constitutive equations for use in
e . design in critical applications involving variable stress states is limited
:::. largely to uniaxial states of stress. This is insufficient information. In
g addition to the experimental results and analysis previously reported on 2618
aluminum alloy, the following problems were proposed to be studied: stress
relaxation experiments in tension at low stresses; aging creep test; compression
. creep tests; non-proportional loading and unloading at low stresses; prediction
N from a viscous-viscoelastic model of the multiple-step non-proportional loading
,-_:; experiments at low stresses; investigation of the possibility of an upper limit

'y to the recoverable strain; and investigation of the possible applicability of

[
Sy

other theories to prediction of creep under complex stress histories.
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Summary of Important Results

A set of creep experiments on 2618-T61 aluminum were performed at several
combinations of tension and torsion, and compression at various stresses and
at 200°C. Major loading steps were of 48h duration. Data were represented by

a viscous-viscoelastic model. Time dependence was represented by a power

X function of time with different exponents for recoverable and nonrecoverable
%!
¥ components.

Experiments showed: that aging was negligible within the testing period
of 312h; that there was symmetry between tension and compression; and there
was no true creep limit so a homogeneous function of maximum shear stress was

hh! developed to represent the full range of stress dependence.

i

;\ Multistep creep tests were performed using both proportional and non-
A proportional loading to evaluate hardening theory and viscoelastic behavior.
.

,\ A viscoelastic type component of strain was necessary to describe the observed
f s

5_‘ behavior on removal of stress, partial reduction of stress or reloading.

<X A synergistic effect resulting from adding torsion (for example) during
£,

';-: creep recovery was not predicted by any theory considered. The behavior is
f

- evidently due to the combined effect of internal stresses and applied
o stresses.

:,'f Isotropic strain hardening generally yields better prediction of creep
0 under complex stress history than kinematic hardening.

R

3

[~ Stress Relaxation experiments are essentially variable stress creep tests
- and showed similar behavior characteristics under changing complex straining
I

N as found in creep tests. A strain hardening theory was better than kinematic
b’

()

s hardening for stress relaxation.
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Creep experiments at constant stress under variable temperature were

3 performed using both step temperature changes and linearly increasing and
3

t:.'_ decreasing temperature. It was found that the creep behavior under variable
‘_::.:-:. temperature was well described by using a temperature compensated time
P
o

-« 8

proposed by Sherby and Dornm.
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