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Microstructure refinement of i situ Mg,Si/ Al composites

LI Chrfeng, WANG Jun, LI Ke, SHU Da, SUN Bao-de
(State Key Laboratory of Metal M atrix Composites,
Shanghai Jiaotong U niversity, Shanghai 200030, China)

Abstract: The effect of Sr and Ce Sr refiners on the microstructure of as-cast Al/ M g,Si/ Si irrsitu composite was investi-
gated. When the addition contents of element Ce and Sr are 1. 0% and 0. 7% ( mass fraction) respectively, M g,Si rein-
forcements exist in short rod-like shape, and the average size of M g,Si reinforcements can be reduced to 12 Hm, which is
48% of that without refiners. Moreover, the average number per unit area of M g,Si reinforcements can increase by 4 = 6
times compared with the untreated one. The microstructure refinement effect of composites by Sr addition is less stable

than that by Ce Sr addition. Based on the mechanism analyses, it is concluded that the suppression of the diffusion of Mg

and Si element by refiners contributes highly to the microstructure refinement.
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shape casting mold in experiment
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Table 2 M icrostructure characteristics of alloys

with different processing parameters
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. . Sample Cooling rate/ Average size of Volume fraction
mm, 20 mm, 40 mm %H 55 mm) %%H‘]Yﬂ%g HEH?X‘, No. (Ces™ 1) particles/ Hm of particles/ %
A HIH B DL SR AT X (595~ 650 C) “F3574 4] 3.7~ 5.3 51.9 12.7
HERRN. FESLR TZSHME1 i, sooop -5 il4 49:2 151
20.6~ 22.5 33.1 14.6
F1 TESBRTESHK 28. 1~ 31.2 27.0 14.7
Table 1 Main processing parameters T 353 29s 1 10.6
‘ ‘ S— 9.8~ 11.4 53.5 10.7
In experimment 20.6~ 22.5 36.0 11.0
Sample Cooling rate/ 28. 1~ 31.2 30.0 L. 5
No. w(Sr)/ % w(Ce)/ % (Cos ) 3.7~ 5.3 63.3 15.7
— 9.8~ 11.4 52.7 15.9
50000 0 0 3.7~ 31.2 20.6~ 22.5 49.2 15.8
S0700 0.7 0 3.7~ 31.2 3.7~ 5.3 54.3 13.4
S1000 1.0 0 3.7~ 31.2 51660 9.8~ 11.4 47.7 13.0
S0701 0.7 0.1 3.7~ 31.2 20.6~ 22.5 42.5 14.9
S0704 0.7 0.4 3.7~ 31.2 28.1~ 31.2 20. 1" 10. 7
S0707 0.7 0.7 3.7~ 31.2 3.7~ 5.3 59.4 16.0
S0710 0.7 1.0 3.7~ 31.2 0700 9.8~ 11.4 54.3 15.9
20.6~ 22.5 48.0 12.0
MBS P RS 1 1 7 A~ D) db Bl-2 207 1.4
- . . . 3.7~ 5.3 63.9 12.2
A, i RIt)E, H Keller &5 #5 i £+ g 8 T4 5g 4 14
704 '
WK 2~ 5 s, T Ja A H LECO-1A32 & 4 #r 5070 20.6~ 22.5 52.0 10.8
RYH AR B MALGIE AT RAHT . 0T 2 ATk B30 LT 5.6
. e . _ . 3.7~ 5.3 60.6 14.9
FERRRBURL, BCP 340 K 3R 7 RS A4 R ft UJ 2A 3 B Tid i 55
y — S0707 : ) ' ’
— R S K R R RS 20.6~ 22.5 26.6' 10.2
28.1~ 31.2 15.2" 8.0
3.7~ 5.3 37.4" 15.2
R
2 sSpIg#E R T 21.0° 14.0
20.6~ 22.5 13.2 12.3
_ i . s 28.1~ 31.2 12.4 12.
ERFNAMLLE TS5, MmAT Rk 8123 2

*  Weighted average size of reinforcements
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Fig.2 Morphologies of reinforcements(a) and

eutectics(b) of AF15% M g2St5% Si alloy
(Cooling rate of 28. 1~ 31.2 C/s)
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Fig. 3 Morphologies of reinforcements(a) and
eutectics(b) of AF15% M g,S1% Si alloy

with Sr addition
(w(Sr)= 1.0%, cooling rate of 28. 1~ 31.2 C/s)
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Fig. 4 Morphologies of reinforcements(a) and
eutectic(b) of AF15% M g,Sr5% Si

alloy with Ce Sr addition

(w(Ce)=1.0%, w(Sr)= 0.7%,
cooling rate of 28. 1~ 31.2 C/5s)
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Table 3 Average number of Mg,Si particles
per unit area with different

processing parameters( 10” 3 Um™ ?)

Sample Cooling rate/ ( 'Ces” 1)

No. 3.7~ 5.3 9.8~ 11.4 20.6~ 22.5 28.1~ 31.2
S0000 4.7 5.4 13.3 20.2
S0500 3.0 3.7 8.5 12. 8
S0700 3.9 5.7 6.5 18.2
S1000 4.5 5.7 8.2 26.5
S0701 4.5 5.4 5.2 12.9
S0704 3.0 3.9 4.0 18.3
S0707 4.1 5.7 14.4 34.6
S0710 10.9 31.7 70. 6 81.3
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