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Internal Stress, Anelasticity and Recovery in Steady State Creep of 2024
Al Alloy at High Temperature
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Abstract

Measurements of internal stress ¢;, anelastic strain es and recovery rate 7 were made in
steady state creep of 2024 Alalloys over a wide range of stresses at temperatures between 260°C
and 380°C, for the purpose of investigating the relations among the three parameters.

Values of g: were obtained by the method of strain transient dip test, and those of ¢« and 7
were determined from the results of sudden stress removal or reduction tests,

As a main result, it i3 thought that the anelastic bshavior and the recovery process are
basically dependent on same deformation mechanisms.
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Fig. 1 Creep test specimen
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Table 1 Chemical composition (wt %)
Al ’Cu]Mg}Mn]Pb}Fe[Si
Bal. {4.15\1.51\0.54‘0.27'0.13\0.12
Table 2 Mechanical properties
Yield Tensile
strength | strength Eé?/nsg I({I_?tr)(;
(kg/mm?) |(kg/mm?) °
A \ 23.2 \ s2.6 | 181 | s59.4
B \ 0.2 | 4.2 { 10,0 | 120.0
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Table § Stress and temperature dependence of o
and ¢:/o on specimen “B”

T o (kgf/mms?)
\ 3.31|3.57 | 3.82 | 4.08 ‘ 4.33
7¢°C)
oc 316|331 3.41]3.49 ] 3.67
260
oi/o | 0.95|0.93]0.89 | 0.86 | 0.85
oo |aa|324]3.31]34 | 3.59
280
o/ | 0.94]0.91]0.87 | 0.1 ] 0.83
o |301|318|326]3.79]3.57
300
ai/s | 0.91|0.89 1 0.85 | 0.83 | 0.82
oo Joos|ai| | |
320
) afe |0.99]083| | !
o |2e3]2s ]
340
oifa ) 0.89 | 0.86 { | |
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Fig. 2 Stress dependénce of ¢4
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Fig. 3 Unbowing of a dislocation segment due to
the combined effect of dislocation line
tension and internal stress (configurations
1 to 3), rebowing of the segment due to
the internal stress (configurations 3 to 5)
and reunbowing of the segment caused by
dislocation line tension (configurations 5
to 7). [Courtesy of Scripta Metallurgica®]
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Table 4 Siress and temperature dependence of
7 (kgf/mm?-sec) on specimen “B”

7¢C0)
300 320 340
o (kgf/mm?)

3.57 8.49X10°° — ] —
3.8 | 1.12x10 | 1.69x107* | 8. 85%10"*
408 | 1.42x10° | 4.42x107* | 2.83x107
4.33 l 1‘52><10-4j 1.24%10° | 1.06x10°2
459 | 1.77%10°¢ | 2.36x10° | -
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Fig. 5 SEM micrograph before (a) and after (b)
anelastic deformation on 1,6% straining

at 320°C, 3.31 kg/mm? of specimen “A”
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Fig. 7 SEM micrograph on 0.51% (a) and 1.23%
(b) of steady state straining at 300°C,
5. 35 kg/mm? of specimen “B”
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Fig. 10 Time dependence of anelastic strain during
steady state creep of specimen “A” (a)
300°C, 1. 78 kgf/mm? (b) 330°C, 1, 78 kgf/
mm? (c) 300°C, 3,06 kgf/mm? (d) 320°C,
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