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Influence of heat treatment on morphology and quantity of
eutectic phases of Al alloys with different cooling rates

ZHAO Guang-wei', LI Xin-zhong', XU Da-ming', GUO Jing-jie', FU Heng-zhi', HE Yue-hui®, DU Yong®

(1. School of Materials Science and Technology, Harbin Institute of Technology, Harbin 150001, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The solidification experiment with different solidification rates was carried out on three ternary alloys of
Al-5.17Cu-2.638i (alloy A), Al-4.29Cu-1.09Mg (alloy B) and Al-2.09Si-1.66Mg (alloy C). The influence of heat
treatment on morphology and quantity of the non-equilibrium eutectic phases at the temperature close to the ternary
eutectic point was investigated. The results show that the second dendrite space increases with decreasing the
solidification rate. The secondary dendrite spacing of alloy A is 24.17 um for the graphite mould, 63.32 pm for the sand
mould, and 99.88 pum for the insulated mould, respectively, and the corresponding values of alloy B are 24.35, 82.78 and
139.42 pm. The nonequilibrium eutectic phases can be dissolved in the diffusion process during the heat treatment
process. And the quantity of the dissolved eutectic phases depends on the initial microstructure. For alloy A the ratio of
eutectic phase volume fraction after heat treatment to that before heat treatment are 0.44, 0.49 and 0.68, for the initial
microstructure of graphite mould, sand mould and insulated mould, respectively, and the corresponding values of alloy B
are 0.084, 0.30 and 0.38.
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Fig. 2 Comparison between microstructures before and after solid-state solution treatments (490 ‘C, 30 h) for Al-5.17Cu-2.63Si
specimens solidified under different cooling rates: (a) Before, graphite mold, 5.685 “C/s; (b) Before, sand mold, 0.454 C/s; (¢c)
Before, insulated mold, 0.067 6 ‘C/s; (d) After, graphite mold specimen; (¢) After, sand mold specimen; (f) After, insulated mold

specimen
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Fig. 3 Comparison between microstructures before and after solid-state solution treatments (480 “C, 30 h) for Al-4.29Cu-1.09Mg
specimens solidified under different cooling rates: (a) Before, graphite mold, 7.220 “C/s; (b) Before, sand mold, 0.474 C/s; (c)
Before, insulated mold, 0.063 5 ‘C/s; (d) After, graphite mold specimen; (¢) After, sand mold specimen; (f) After, insulated mold

specimen

(L—otO)—(L—at0+S). B 3(A~OF sl i fr 88, ASCRBEEEAT . T T8 3(e) (D) s b2y 5 O
WOTY L ORI AR EAE 480 “Ceid 30 h IS BEAT IRt LR 2SR U LS, =Mk i S A E
PIPEE AL BB e B 3T AESR], B2 Rk, RN DER 0 M. ERE R SR Y Ak
PSP T A S AGRRE IR ALUESINEN T BUSWAILE T 0 A RRDIR A RCR B B L A s
W, BUmESICLE MR, RRyREUMNEE 2, RO B, SR, A BB
CARRURL . PACBERTRE SR R AR = AR BUSKTILS, (RO T R ES.

PR SEHPREARF 0 AHRURL, AL S A 0 AHRPREAR K 4@@)~(c)frir il it C(AI-2.09Si-1.66Mg)



346 A G

201242 H

A

B4 AFEEEEGE C(AL-2.098i-1.66Mg) IR FELE 535 ‘CH#HALEE 30 h BT F AL %) L

Fig. 4 Comparison between microstructures before and after solid-state solution treatments (535 “C, 30 h) for Al-2.09Si-1.66Mg

specimens solidified under different cooling rates: (a) Before, graphite mold, 6.908 “C/s; (b) Before, sand mold, 0.541 C/s; (c)

Before, insulated mold, 0.052 5 “C/s; (d) After, graphite mold specimen; (¢) After, sand mold specimen; (f) After, insulated mold

specimen
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