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Effects of heat treatments on microstructures and
mechanical properties of spray-deposited Al-27%Si alloy

LIU Wen-shui, WANG Ri-chu, PENG Chao-qun, MO Jing-yi, ZHU Xue-wei, PENG Jian, MA Ru-long

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A kind of novel packaging material, Al-27% alloy, was prepared by a method comprised of spray deposition
and subsequent hot extrusion, then, the effects of heat treatments on the microstructures and mechanical properties of the
alloy were studied. The microstructures and mechanical properties of hot extruded and heat treated Al-27%Si alloy were
investigated with optical microscope, scanning electronic microscope and MTS-858 type fatigue testing machine. The
experimental results show that the spray-deposited Al-27%Si alloy after hot extrusion has fine, homogeneous
microstructure with no needle-like eutectic Si but small primary Si particles uniformly dispersed in the Al matrix, besides
an increase of size to some degree, even the following heat treatments make little difference to it. Appropriate hot
extrusion process can eliminate the porosities remarkably, so as to improve the relative density of the alloy to 99.5%. The
microstructures of Al-27%Si experience further improvement after certain heat treatments, while the transformations of
mechanical properties are opposite.
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Fig. 1 Microstructures of as-deposited Al-27%Si alloy (a)
before and (b) after hot extrusion
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Fig. 2 Microstructures of extruded spray-deposited Al-27%Si alloy heated at 420 C for different times: (a) 1 h; (b) 1.5 h; (¢) 2 h; (d)

25h
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B3 WU Al-27%Si 54 7E 470 “C R CRIEAS [ I A) J5 16 A 4147
Fig. 3 Microstructures of extruded spray-deposited Al-27%Si alloy heated at 470 C for different times: (a) 1 h; (b) 1.5 h; (¢) 2 h; (d)
2.5h
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Fig. 4 Microstructures of extruded spray-deposited Al-27%Si alloy heated at 560 ‘C for different times: (a) 1 h; (b) 1.5 h; (¢) 2 h; (d)
2.5h
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Fig. 6 Tensile curves of extruded spray-deposited Al-27% Si

alloy before and after different heat treatments

ot MEPE Si FORLET T ARG S DD N 3B R R
SPRIAHEL R EE R 5Em, S LU R Rl
A=Gbld<af "} )

K Ac BIEAVIN S, G AVIBEE, b AMKK
HERL, d R R1EE, o A5 A7 SR TR OG0 (V)
TIRTAS IS o o4 0.093, BRIUATESI 4 0.14), fF1 r 435
h 5 AR IR R R . Q)T g, AEAK
RN E—E AT N, K IRIEE d FVRL 2145 r D,
S AL N BB R, R R e R R R . AR
OROWAN L, Prfifpsed—AMRiriia® F—4
U0VA = B2 N (VA = B2 N PR BN o8] s 72 A N 9 v 1) =18
JE SR G R IR 3G OK,  E— P B R
&,

210
=—Hot extrusion state 4—470 C
*—420 C v—560 C
< 190_
b5 .
=
= 170
(]
=
5] L
2 150
=}
o 130F
s
2 10f
90 1 1 1 1
0.8 1.2 1.6 2.0 2.4

Time/h
Bl 7 BRI Al-27%Si A K0 TS (K I
&
Fig. 7 Yield strength of extruded spray-deposited Al-27%Si

alloy before and after heat treatments
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