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Effect of melt treatment on dendrite coherency of A357 alloys

LI Jian-feng, LI Jin-shan, KOU Hong chao, CHEN Zhong-wei,
HU Rui, WANG Yirchuan, FU Heng-zhi, ZHOU Lian
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical U niversity,
Xi an 710072, China)

Abstract: The dendrite coherency point of A357 alloy was determined after meli-treatment by doublethermor
couple, and the solid volume fraction of coherency (f:™)was calculated by thermal analysis. The effects of adding
grain refiner Sr to the melt to modify the eutectic and the cooling rate on the increase of f " were investigated. The
results show that the cooling rate and the addition of grain refiner significantly increase the solid volume fraction of

coherency of the alloys, but the modification (Sr) has little effect on £ ™. The increase of cooling rate and the addi

tion of grain refiner fine the grain and postpone the formation and growth of dendrite. The addition of Sr changes the

morphology of Si, but has little effect on f .
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Table 1 Composition of ingot of
A357 alloy (mass fraction, %)

Si Mg Fe Cu Mn Ti Al

6. 84 0.55 0.11 <0.05 <0.05 0.004 Bal.
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Table 2 Melt treatments of A357 alloys at

different cooling rates

S Cont.ent of Content of Co?ling falte/
Ti/ % Sr/ % (Ces™
0 — = 0.7
1 — = 2.7
2 0.1 = 0.7
3 0.1 — 2.7
4 — 0.01 0.7
5 — 0.01 2.7

Graphite crucible

g
i %

\ Thermocouples

Insulation board
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Fig. 1 Schematic diagram of experimental setup

for double-thermocouple
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Fig.2 Microstructures of alloy treated by different melt treatments

(a) —Cooled by air; (b) —Cooled by compressed air; (c¢) —Refined and cooled by air;

(d) —Refined and cooled by compressed air; (e) —M odified and cooled by air;

(f) —Modified and cooled by compressed air
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Fig. 3 Cooling curves measured at center and wall of samples and

corresponding calculated temperature difference

(d) —Refined and cooled by compressed air;

(b) —Cooled by compressed air;

(f) —Modified and cooled by compressed air
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(¢) —Refined and cooled by air;

(e) —Modified and cooled by air;
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Table 3 Test results of solid volume fraction of coherency,
grain size and secondary dendrite arm space
0.7 C/s 2.7 Cls
Alloy
0./ C fot d/mm X/ Vm 0/ C gob d/ mm X/ Hm
A357 598 0. 208 5.00 21. 846 606 0.438 3.40 18.923
A357+ Ti 603 0.273 0.94 18. 308 606 0. 466 0. 65 16. 923
A357+ Sr 603 0. 191 3.75 17. 846 605 0.324 3.00 14. 460
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Fig.4 Solid volume fraction of

coherency for samples
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Fig.5 Instant collision during dendrite growth
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