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Hereditary properties of primary Si and its solution kinetic
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Abstract: The Al-21%Si alloy was rapidly cooled in copper mould after being overheated at 750—1 200 ‘C for 20, 40,
60, 80, 100 and 120 min, respectively. It was also dry quenched after being overheated at 750—1 200 C for 120 min.
The changes of the morphology and particle size of primary Si were analyzed with optical microscopy. The solution
kinetic of primary Si in Al-21%Si melt was analyzed. The results show that the particle size of primary Si gradually
decreases with the increase of overheating temperature. The effect of holding time on the particle size of primary Si is
obvious as remelted at 750 and 850 ‘C, and that is little as remelted at 950—1 200 °C, when the alloy is cooled in copper
mould. Fine primary Si microstructure cannot be obtained when the alloy is dry quenched even if the overheating
temperature is quite high. High overheating temperature and rapid solidification are beneficial to eliminate the heredity of
coarse primary Si in hypereutectic Al-Si alloy and to obtain the fine primary Si. Short-time remelt experiments and
solution kinetic analysis indicate that the primary Si in Al-21%S:i alloy can be mostly dissolved after the alloy is remelted
at 1 200 'C for 7-10 min. When the remelt temperature is 950 °C, the holding time of 1.4—1.7 h is needed for the
solution of primary Si.
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522 BT W S0, AF: WIREEREAR AV R ILE RS 0y 1931

1250930 pme

P 2 B A IG Al-21%Si 542 4E 750 'C K 43 5
PRI 20 R 120 min 5 (1B PLEELTI L. B 2 T LA
FEi, 1E 750 CFEE ORI REE S, 54
HEIE R R R A P A A AR b (R 3 AN [l R
FERIN o LRI FE T 535l O 20 AT 120 min FH AR
PRBEET, WIREER T EMOR S A 26 pum J8/ME] 20
pm, 11 100 min FRIPRIGET (RIS A) dab ek Boks RO s
T 23%. WL, AE 750 C A RIS )6 ) Sl A
b BA—EIER .

PREH 2

Fig. 2 Copper mould rapid solidification microstructures of
Al-21%Si alloy remelted at 750 “C for different holding times:
(a) 20 min; (b) 120 min

H1 AL-Si AR PaT &, AL-21%Si 75 4 IR
LRAREE KLY R 700 °C o AT R FEAR 50 "CIY 750 CHE
PRI, A ] R AR AR S, e O
N [EDRTE5 45 rh AT etk PRV AR FE S AN KR . HA2 Bl
H PRI T e, A5 PR et ] 21 2 b ) AR 1T
B RS 3 2 B ek N 1T

&l 3 sk Al-21%Si 415 850 “C R 43 il G R
1 20 A1 120 min J5 I HIBPR B 2R NI 3 WTLLE
7 850 C NHEMSPRILACEERT, fRUE 120 min 5 HIRIR
B LA BT E RGT EE AR 20 min 5 197 B2 1)

/N, FEPEAURL RS LRI 20 min B 21 pm J50)
FILRHE 120 min B 11 pm, 3900 100 min ARG )
{F ] AERURL RSN T 47.6%. XTEGI 2 Fi 3 af ]
DL, ORI [RIAH A, 7E 850 °C H 4% PRl Ab BRI
HIRERI AL R R EE 750 CIH S . X EBE R HT
PR, A SR R A R R, AT
WA AR T 785y, S EUE ) LITAH A Pastvd #1 4%
R W A IR RO A 7

s LS
Bl 3 Al-21%Si A& 850 “CHAR LA [ i ] 5 1 Hi
PREZH 2

Fig. 3 Copper mould rapid solidification microstructures of
Al-21%Si alloy remelted at 850 “C for different holding times:
(a) 20 min; (b) 120 min
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Fig. 4 Copper mould rapid solidification microstructures of
Al-21%Si alloy remelted at 1 200 C for different holding
times: (a) 20 min; (b) 120 min
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Fig. 5 Relationship between average particle size of primary

Si in copper mould rapid solidification microstructure and

holding time at different remelting temperatures
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Fig. 6 Dry quenched solidification microstructures of
Al-21%Si alloy remelted at different temperatures for 120 min:

(a) 750 C; (b) 1200 C
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Fig. 9 Copper mould rapid solidification microstructures of
Al-21%Si alloy remelted at 1 200 C for different holding

times: (a) 5 min; (b) 10 min
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Fig. 10 Relationship between average particle size of primary
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Si and holding time of alloy remelted at 1 200 ‘C and rapidly
solidified by copper mould
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