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Table 1 Chemical compositions of ZL101 alloy

(mass fraction, % )

Si Fe Cu  Mn Mg Cr  7Zn Ti Ni Al

6.99 0.13 - = 0.35 - - 0.14 0.01 Bal.
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Fig. 1 Schematic of heating set
1 —Asbestus; 2 —Billet; 3 —Thermocouple;

4 —Ceramic plate; 5 —Quartz sleeve;
6 —Graphite crucible; 7 —Coil; 8 —Bottom plate
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Fig. 2 Reheating routes
(a) —Three steps heating; (b) —Four steps heating
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Table 2 Calculated dimensions and

shape of primary phase in semi-solid state

3 steps heating 4 steps heating

Holding

el Roundness Diameter/ Pm Roundness Diameter/ Pm
60 1.37%0.33 147.37362.09  1.3230.17 148.60%58. 18
90 1.28%10.24 118.32%50.04  1.31%0.27 134.86%54. 10
120 1.44%0.27 133.14347.53  1.1630.08 150.33 *41. 59
150 1.42%0.48 130.29%57.92  1.26%0.18 136.68 X31.76
300 1.48%0.30 179.74186.01  1.3310.23 143. 18 £36.67
420 1.24%0.21 188.72160.50  1.3630.31 173.921+53.78
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Fig. 3 Semr solid microstructures after three steps reheating for different durations
(a) =60 s; (b) —90's; (c¢) —120s; (d) —150's; (e) —300s; (f) —420 s
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Fig.4 Semr solid microstructures after four steps reheating for different durations
(a) =60 s; (b) —90's; (c¢) —120s; (d) —150's; (e) —300s; (f) —420 s
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Reheating of semisolid Z1.101 alloy
YANG Hong liang', ZHANG Zhi liang', I. Ohnaka’, H. Yasuda®,
A. Sugiyama’, T. Ohmichi’
(1. National Die and Mold CAD Engineering Research Center,
Shanghai Jiaotong University, Shanghai 200030, China;
2. Osaka University, Yamada oka 2~ 1, Suita, Osaka, Japan)
Abstract: By reheating the semr solid microstructure with spheroidal solid particles distributed uniformly in the liquid phase can be obtained.

The reheating conditions of the semr solid billet of ZL.101 alloy produced by re melting heat treatment method were studied. The rational reheat-

ing route including optimal holding time was obtained through reheating experiments using a high frequency heater with power of 20 kW and fre-

quency of 30 kHz. The results show that it is necessary to divide the whole reheating process into several heating stages with different heating

rates in order to obtain satisfactory semr solid structure before final forming. Finally, the structure evolution during reheating process was dis-

cussed.

Key words: remelting heat treatment method; semi solid alloys; reheating; structure evolution
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