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Abstract

The creep behaviour of Al-4 wt. % Cu alloy was investigated by a high temperature
microscope with a tensile apparatus in a temperature range from 200 to 300°C.

Despite the large instantaneous strain, the as-quenched alloy showed a considerably
smaller steady-state creep rate than the aged alloy. In the alloy aged to contain inter-
mediate precipitates, ¢’, the specimen surface showed fine wavy features with the progress
of the creep while no slip bands were visible. The behaviour of alloy containing the
equilibrium precipitates, §, was similar to that of pure Al in slip pattern and creep
rate.

The steady-state creep rate of all specimens obeyed Dorn’s equation, é=A¢”exp
(—Q/RT). The activation energy of creep, Q, was 8-16 Kcal/mol and the value of 7,
8.0 for as-quenched alloy, Q=16 Kcal/mol and n=6.8 for the alloy containing ¢ precip-
itates, and Q=15-32 Kcal/mol and n=5.8 for the alloy containing ¢ precipitates. The

values of n for each alloy were always independent of the creep temperature.
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Table 1. Summary of Heat Treated Al-4 wt. % Cu Alloy

As-quenched Agecl Over-aged
Heat treatment SRS b O, | MOCX2hr AQ. | 3H0°CXS0 br A.Q,
Structure a (supersatul%iéd) « and 0’ (platelet)_ « and ¢ (rod-like)
Tensile strength 15 kg/mm? 20 kg/mm? 10 kg/mm?
Elongation 12% 9% 22%
Grain size 4.3 mm 5.0 mm 6.2 mm
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Fig. 1. Typical creep curves of Al-4wt. % Cu alloy.
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Fig. 2. Creep curves with increasing temperature during

creep in Al-4 wt. % Cu alloy.
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ot TRDH T B, FhC IIE ER 2 V) — 7RO bR 2 &0 2 v — 7T, fidk o
ETIE MR Y 3 B T O BN TEE L, —10~100°C Tid Q i34y 28 Keal/mol T
5T, AT PR TH D L L, Fhe, 230°C BLE Tk Q (149 36 Keal/mol T b,
Z offivt Al O SO = % 1% — Q=33 Kcal/mol & 3g 4 L\ 7oL o 1 5.
W E DM TH B E LT D, £ LTI OB O ONE Tl # o o 15 Ml =
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250°C LATF o T A BB RN TH L EE L LD,
O PR E oA S CRITIR Lo 2 & <, BB & 5 2R o T, Z OB
3 FAREE O FHET) & T 2 VIR OB X NOBLHCR - T bE o9k 2 b2 b h
%o T O TEBERN 2 XA O = A ovF — 4 16 Keal/mol iz F - T < %, Bl
DR S = Ol & —F LTk b, HE#fs 2 X3~ ©h 5 iaEtksiv, Lot o
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Fig. 4. Stress dependence of the steady-state creep rate
in Al-4 wt. % Cu alloy.
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