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Ostwald Growth of Si Precipitates and Elevated
Temperature Deformation in Al-1.03 mass%Si Alloy

by

Manshan Lut, Shoji Gorott, Setuo Asott, Yoshinari Komarsutt and Wu Livt

ABSTRACT

The coarsening behavior of Si precipitates for over-aging stage was observed
in Al-1.03 mass%Si alloy. The coarsening data were agreement with Lifshiz-
Wagner theory on diffusion-controlled coarsening. The influence of this Ostwald
growth of Si precipitates on elevated temperature deformation in this alloy was
studied at temperatures from 473K to 623K in air and at initial strain rates from
7.94x107° to 1.76X107%s™". It was showed that the steady state flow stress is
decreased with the Ostwald growth of Si precipitates. TEM observation revealed
that the interaction between dislocations and Si precipitates is of attractive-
interaction type, indicating that the stress field of a dislocation is relaxed at
the Si precipitates,/matrix interface.

Key Worde . A1-Si alloy, Ostwald growth, dislocation, elevated temperature
deformation, yield stress, precipitation-hardening, attractive inter-
action, void-hardening.
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Table 1 Chemical composition of the alloy

i Fe Ti Mg Mn Al |
(mass%)| (ppm) (ppm) (ppm) (ppm) (ppm) | (mass%)
1.03 966 34.5 30.1 f 12.1 bal.
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Fig. 1 True stress-true strain curves at various strain rates and temperatures for the alloy aged at

473K for 1lhr
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Fig. 2 True stress-true strain curves at various strain rates and temperatures for the alloy aged at
473K for 30hr
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Fig. 3 True stress-true strain curves at various strain rates and temperatures for the alloy aged at
473K for 100hr
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Fig. 4 True stress-true strain curves at various strain rates and temperatures for the alloy aged at

473K for 200hr
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Fig. 5 The change in yield stress pressed at vari-
ous temperature with time aged at 473K
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rate for the steady-state deformation
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Fig. 8 TEM photograph of Si precipitates in alloy

(a) aged at 473K for 11 hr, r,=4.30x10""cm, (b) aged at 473K for 30 hr, t, =5.50X10""cm,
(¢) aged at 473K for 100 hr, ¥, =4.30X10""cm, (d) aged at 473K for 200 hr, r,=4.30X10"°cm.
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Fig. 10 TEM photograph of interaction of dislocation with Si precipitates in the alloy compressed at

573K and 8.31x10°S~*
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