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Influence of morphology and content of silicon phase on
CTE of Al-Si alloys
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Abstract: The linear coefficient of thermal expansion (CTE) of Al-Si alloys was studied by using Hi-scope video
microscope and DIL 402C high temperature dilatometer. The results reveal that the CTE of Al-Si alloys decreases with
increasing Si level. Compared with Sr modification, the Al-Si alloy modified with P has a lower CTE and is more
stabilized. Moreover, T6 heat treatment can also decrease the CTE of Al-Si alloys, and improve the stability during
heating-up. According to the contrasts above and combined with microstructure observation, it is found that Si phase has
important influence on CTE of Al-Si alloys. The increase of volume fraction and precipitation of primary Si both can
decrease the CTE. Also, eutectic Si exerts certain influence on the CTE of Al-Si alloys, i.e. the CTE decreases when
eutectic Si exhibits morphology of short-bar shape and small particles, especially after heat treatment.
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Fig.1 Microstructures of Al-Si alloys after modification and
heat treatment: (a) Al-12.6Si; (b) Al-20Si; (c) Al-24Si
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Fig.3 Microstructures of eutectic Al-Si alloys by different

modification methods: (a) Sr modification; (b) P modification

2.5F
1
s 2
s 201
I— P modification
2— Sr modification
].5 1 1 L
200 300 400
Temperature/'C

B4 AFRAFACE S AL-Si &4 LIk thk
Fig4  Curves of CTE for AI-Si alloys by different

modification treatments

450 CZIaA A RE M. 5 HAM A SO L mT
S DRI X G R R R B A (e A
.

2.3 HAIEXT Al-Si & &R
PRCEE T Z0M R REE & R, #uk
PR A AL RL I 22 W EE Rk 22 ke, AR R R



FTAEE S W

B, S B R ALSE G BRI R B

691

BV BRI R RE . S0 O AR o R B AR AL
Al-Si B e AL BT 5 AR BT IS A 2R R S ik
RECGHATIE . tHE 5 nTAn, HUGEXREAR R AL-Si
G APV IAR N, AR AL i KA R
SRR IR, RGBSR, RSB IR, TRt
TR AL-Si &4, HUbHEAT L SR Bk
Bl 6 Frm A3tih AL-Si &4 478 AR B 5 (1 3
mn AL-Si A BT S LK R & Ze. I 6 T
A, BAEBEXILA AL-ST A a LIk R EE R KR

B 5 GRS, AR AL-Si & R BT S O 4141

M, BEEE ALST G EMABRRENE. AL-Si Aa Kk
WA . ARAR AL AL-SI GaERE T, &4
LI K R EAE 200~400 C 22 [A1ASABAR K, SG 21
KRG TSR N . (A y 5, HEpk
FHUAT 200~400 CZHAZAGAR N, H EE b PR TR
FAE R IR AR TR AL-Si A S HUb RS,
Kl 6(b)fir. HHILAT AT FAKEEEXT AL-Si A4k
TN R BRI, FRICE &ML R
EEaartoett. WE s hIen LA H, Hubiy

Fig.5 Microstructures of Al-12.6Si alloys with P and Sr modification: (a) P modification before heat treatment; (b) P modification

after heat treatment; (c) Sr modification before heat treatment; (d) Sr modification after heat treatment
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Fig.6 Curves of CTE for Al-Si alloys: (a) Before and after P modification; (b) Before and after Sr modification
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