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Fig. 1 Sketch of induction heating equipment
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Fig. 2 Simulation model of induction heating
1 —Billet; 2 —Air; 3 —Coil
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Fig. 3 Simulated values and measured values
under induct heating with higher power
(a) —Temperature in core of billet;

(b) —Temperature in surface of billet
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Table 1 Data of aluminum alloy required for simulation
w il % w . % 1/ C P/ (kgem™?) e/ (Jokg K™Y 0./(10” *Qem) N(Wem™ oK™ 1 H/10° ]
1 0 20. 00 2675.8 913. 68 383 153. 90 0.91
1 0 100. 00 2659.2 950. 00 5.74 157. 10 1.10
1 0 200. 00 2638. 4 995. 40 7.31 161. 10 1.35
1 0 300. 00 2617.6 1040. 80 8.70 165. 10 1.60
1 0 400. 00 2596.8 1086. 20 10. 1 169. 10 1.87
1 0 500. 00 2576.0 1131.60 11.4 173. 10 2. 14
1 0 576. 90 2560.0 1166.51 12.5 176. 18 2.33
0. 489 0.51 577.01 2524.6 1153.40 18.9 127. 03 2.94
0.31 0. 69 600. 00 2506. 5 1153. 40 21.2 110. 10 3.15
0. 002 1 614. 90 2480. 8 1153.40 25.0 80. 20 3.52
0 1 615. 00 2480.7 1153.40 25.0 80. 00 3.52
0 1 700. 00 2458.3 1153.40 25.0 80. 00 3.37

Note: w), w,are content of liqui and solid in semt solid aluminum alloy respectively; . is resistiveity, z is thermal conductivity; H is enthalpy.
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Table 2 Simulated results and measured results

under heating condition with higher power

No. Heati;lf time /t:é /t:é /t,:ES /t ,,6
1 10 29.9 33.1 41.8 63.8
2 40 92.1 95.5 74.2 85.0
3 70 136. 4 139.8 135.2 122. 6
4 100 205. 6 209.2 197.6 199.0
5 130 252.9 256. 6 255.8 261. 4
6 160 325.1 328.8 328.4 334.4
7 190 373.8 377.6 390.6 397.6
8 220 447. 1 450.9 451.2 446.2
9 250 196.9 500. 6 505. 4 507. 6
10 280 570.5 574.3 560. 2 557. 6
11 310 576.9 577.1 572.0 578. 8
12 340 576.9 579.8 573.6 577. 8

Note: t4 and t represent simulated temperature of surface and core

at middle billet respectively;

tme and ¢, represent measured

temperature of surface and core at middle billet respectively.
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Table 3 Simulated results and measured results

under heating condition with lower power

No. Heati;lf time /t:é /tC /t,% /t,:é
1 312 287.4 289.0 230.0 230.6
2 342 314.7 316.3 369.6 281. 4
3 372. 341.9 343.6 311.8 331.6
4 402 369. 4 371.0 349.0 347. 4
5 432 397.1 398.8 381.4 379.2
6 462 424. 4 426.0 419.0 393.6
7 492 451.7 463. 4 448.0 449. 4
8 522 479.3 480.9 480. 2 483.0
9 552 507.8 509.5 507. 4 512.6
10 582 538.7 540.0 535.8 526. 4
11 612 569.7 571.4 562. 4 565.2
12 642 576.9 576.9 576. 4 567. 8
13 671 576.9 576.9 575.8 570. 4
14 702 576.9 576.9 577.8 570. 4
15 732 576.9 576.9 578.2 580. 8
16 761 576.9 577.6 574.8 579. 4
17 791 576.9 579.3 576.9 576.9

Note: ty and t represent simulated temperature of surface and core

H:

at middle billet respectively;

tme and ¢, represent measured

temperature of surface and core at middle billet respectively.
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Fig. 4 Temperature curves simulated and measured

from induction heating with lower power
(a) —Temperature in core of billet;

(b) —Temperature in surface of billet
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Simulation on induction heating of aluminum billets in semi solid

ZHANG Heng-hua, XU Luo ping, SHAO Guang-jie
( School of Materials Science and Engineering, Shanghai University,

Shanghai 200072, P. R. China)

[ Abstract] The simplified layout of the induction coil and all the required parameters were determined reasonably according to the

experimental conditions. The temperature and its distribution in aluminum billets were simulated by modified ANSYS software with

one dimension axis symmetrical model. It is shown that the results of simulation can be compared with the measured values very well

under large and small power heating conditions.
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