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Changes in microstructure and mechanical properties during solid

sintering of Al-Cu binary mixed powder compact

Kiyotaka MATSUURA*, Tatsuya OHMI*, Youichi ITOH*

Masayuki KUDOH* and Daishi TANAKA**

Five phases of intermetallic compounds such as y;, &, {,, 71, and @ are formed in a lamellar manner at the Cu/Al inter-
face. As the compounds grow, the copper phase shrinks in a parabolic manner. The parabolic rate constant is described

as:

£k=11800 exp (—68400/RT).

The hardness of the mixed powder compact increases with sintering time, and the degree of the increment becomes

remarkably high as the copper content increases from 5 to 71 mass% . The tensile strength of the compact increases with

sintering time when the copper content is low, while it decreases when the copper content is high. The area reduction of

the compact decreases at the beginning of sintering, but it recovers gradually with time when the copper content is low.

The density of the compact decreases with sintering time.
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Fig. 1 Microstructure of the as-extruded compact.
Copper content: 53 mass.
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Fig. 2 Relationship between both calculated and
measured densities of the as-extruded compact and
copper content. Porosity, p, varies from 0 to 0.15.
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Fig. 3 Effect of copper content on the (a) Vickers
hardness, (b) ultimate tensile strength and (c) area
reduction of the as-extruded compact.

Fig. 4 Microstructures of the compact sintered at
773 K for (a) 14ks, (b) 59ks, (c) 80ks and (d)
227 ks.

Copper content: 53 mass%.
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Fig. 5 Change in the density of the compact during
sintering at 773 K.
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Fig. 6 Change in the Vickers hardness of the
compact during sintering at 773 K.
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Fig. 7 Change in the Vickers hardness of the matrix
phase and the bulk of the compact during sintering
at 773 K. Copper content: 33 mass%.
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Fig. 8 Change in the (a) ultimate tensile strength
and (b) area reduction of the compact during sinter-

ing at 773 K.
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Fig. 9 Intermetallic compounds formed in the region
between copper wire and aluminum matrix.

Sintering: 773 K-202 ks.
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Fig. 10 EPMA analysis of copper concentration in
the radial direction of the intermetallic compounds
shown in Fig. 9.
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Fig. 11 Change in the radius of the circular inter-
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faces of the intermetallic compounds during sinter-
ing at 773 K.
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Fig. 12 Relationship between the conversion ratio of
copper and the square root of sintering time.
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Fig. 13 Arrhenius plot of the parabolic rate constant
of the conversion ratio of copper.
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