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Effect of Sub-rapid Solidification on the Microstructure and
Properties of Al-8Ca Alloy

GUO Ying, ZHAO Yuhua, QU Tingting, WU Jing
(School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang 110000, China)

Abstract: Al-8Ca alloy was prepared by iron mold and copper mold casting with granular heat treatment. The
microstructure, phase composition and mechanical properties of the alloy were analyzed. The effect of different
solidification rate and heat treatment on microstructure and properties of Al-8Ca aluminum alloy was studied. The results
show that Al-8Ca alloy solidified at different cooling rates, and a small amount of primary «-Al is dendritic in
microstructure and lamellar in eutectic microstructure, which is composed of a-Al and Al4Ca phases. With the increase of
cooling rate, dendritic a-Al become smaller, grains are refined, lamellar spacing decrease, and supersaturated solid solution
is formed at high cooling rate. After diffused annealing, eutectic microstructure is melted and change to granule shape, and
the grain becomes coarse.
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Fig.3 Microstructure of Al-8Ca alloy with a cooling rate of 25 K/s at 550 “C for different time
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Fig.4 Microstructure of Al-8Ca alloy with a cooling rates of 800 K/s at 550 ‘C for different time
, , 800 K/s .25 K/s  Al-8Ca
, ,AlCa 3
R Al-Ca BT, R ,Al,Ca
Zv=0.9(N/G)3/4 (N , -
V7 N .G . (Gibbs-Thomson) o,
NIG , e , " @ o9V @
) ) ) C KgT
. 25K, : ) o
a-Al : Ca +Cogy B roa :
oS, Ca , .S Cj(w) B @ .
Ca , Ca Al i
, 25K/s Al-8Ca Ca i i m,
AlCa ° Al-8Ca AlCa
Al-8Ca , , a-Al
,a-Al . _ ’,
, Ca Ca ,
’ aAl Ca , Ca
, 1700 K/s  Al-8Ca i Ca ,
a-Al Ca s .AlCa i
Al-8Ca , A14Ca’o i i
,Ca a-Al , i . ’
: Ca : AlCa :
AlCa, Al-8Ca ,
Ca Al . .
: AlCa, 25 Kis 25K/s  Al-8Ca
Al,Ca 1700 K/s  Al-8Ca o

’ ’

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



¢ 12/2019 : Al-8Ca - 1277-
550 C 2h , , , o
o 800 K/s  Al-8Ca
, 25 K/s Al-8Ca [1] Shaji M C, Ravikumar K K, Ravi M, et al. Development of a high
strength cast Aluminum alloy for possible automotive applications
[J]. Materials Science Forum, 2013 ,2530(765) : 54-58.
AlCa ° 2] 5056 /
4 1. ,2014,50(12):83-88.
[3] . [J1. , 2015, 34
(1)Al-8Ca , (11):51-52.
a-Al , , [4] . Al-Ca [D].
a-Al  AlCa , , 201
(3] , , .o 1.
o ,2005(5):11-15.
(2) 800K/s 25K/s Al-8Ca [6] . [M].
, , ,2007.
, , . (71 : [M].
,2010.
( 1273 )
2 b ’ o
, 500 C 2h
500 C 4h (1] , . .
[J1. ,2018,47(6): 1-5.
(2] ; . , .
° 1. ,2017,46(12):21-25.
3 (3] , , . .
,2007(3):255-270.
(1) 2 pm (10 g) (4] [J1.
,2011(12):1097-1099.
(5] , .
’ ’ 1. ,2014,(1):32-36.
0.5 um (10g) » _ o0
s s s ,2014(29):198-198.
(7] , . 1.
, 500 °C 2h N ,2015,29(3):81-84.
( 2) _ [8] LiulJ, Qu Q, Liu Y, et al. Compressive properties of Al-Si-SiC

composite foams at elevated temperatures[J]. Journal of Alloys and
Compounds,2016,676(6):239-244.

2020 )

()

S G S S G S G S G S G G G G S G S G S G G G S VW G S G S SO GO Se



