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Fig. 1 Schematic of induction heating and
temperature recording system used for
heating semrsolid AlISi;M g alloy

billet continuously cast
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Table 1 Temperature field in billet heated with induction heating system ( C)

Heating power 24 kW

Heating power 0 kW

T emperature

0s 15s  30s 45s 60s 75s 90s 105s 120s 135s 150s 165s 180s 195s
t 24 124 199 273 348 431 501 561 566 566 564 562 560 557
t2 24 118 180 261 342 413 484 557 566 566 566 564 561 558
£3 24 97 167 248 324 407 479 554 565 566 566 565 562 559
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Table 2 Temperature field in billet heated with induction heating system ( C)

Heating power 24 kW

Heating power 5kW

T emperature

0s 15s 30s 45s 60s 75s 90s

105s 120s 135s 150s 165s 180s 195s 210s 225s 240s 255s 270s

t1 54 139 211 282 351 434 516

t2 54 121 193 257 330 419 498

t3 54 97 157 230 303 387 478

571 572 572 573 575 577 577 577 577 578 579 581

562 572 572 573 575 577 577 577 577 578 579 581

549 567 572 573 575 577 577 577 577 578 579 581
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Fig.2 Microstructures of AlISi;M g alloy billets heated in solid-liquid zone with induction heating system
Reheating time (s): (a) —0; (b) —210; Reheating temperature ( ‘C): (a) —0; (b) —587
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Fig. 3 Microstructure of AlSi;Mg alloy

billet heated in solid-liquid zone with
electric furnace (Heating time: 3 600s;

Heating temperature: 589 C)
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Fig. 4 Microstructures of AlISi;M g alloy billets heated in solid-liquid zone with induction heating system
(a) —Before heating; (b) —After heating at 582 C for 150s
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Fig. 5 Microstructure of AlSi;M g alloy billet

surface layer heated in solid-liquid zone at 582 C

for 150 s with induction heating system
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Fig. 6 Microstructure of fluid flowing off
semrsolid AISiyM g alloy billet when

heated in solid-liquid zone
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Effect of induction heating on temperature field and

microstructures in semi solid AlSi;Mg alloy billets cast continuously

CUI Chenglin, MAO Wermin, ZHAO Armin, SUN Feng, ZHEN Ztrsheng, ZHONG Xue you
( School of Materials Science and Engineering, University of Science and Technology Beijing,

Beijing 100083, P. R. China)

[ Abstract] The effect of electromagnetic induction heating on the temperature field and the microstructures in the nondendritic se-
mrsolid AlSi;M g alloy billets cast continuously was investigated. The results show that the homogeneous temperature field in the non-
dendritic semrsolid AlSi;Mg alloy billets can be obtained through adjusting the induction power, and the temperature difference in ra-
dial direction is less than 1 C. The results also show that the primary a(Al) phases in the billets heated inductively are small, spherr
cal and distributed evenly in the microstructures, but the dendritic primary a(Al) phases in the peripheral layer of the billets cannot
be changed basically.
[Key words] aluminium alloy; semtsolid; induction heating; temperature field; microstructure

(438

REH)



