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Effect of initial structure characteristic on evolution of
primary phase in mold filling
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(1.School of Material Science and Engineering, Hebei University of Science and Technology,
Shijiazhuang 050018, China;
2. School of Mechanical and Electronic Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Semi-solid alloy melt with different initial structure prepared by electromagnetic stirring method was poured
into a special mold and a series of the spiral samples were obtained by semi-solid squeeze casting process. The
characteristic parameters of the primary structure such as solid phase rate, grain size and shape factor of the spiral
samples located at different filling length were investigated by the quantitative metallographic techniques to explore the
evolution of primary phase of the semi-solid alloy melt during the mold filling. The results show that the variance of solid
phase rate of primary phase is small along the path of mold filling. The grain size and shape factor vary in a wave-shape
along the filling length. The positions of peak and trough of the wave have no clear relationship with the filling length.
The range of variation of grain size after filling has a coincidence relation with that of primary phase before filling.
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Fig.1 Photo of spiral line sample
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Table 1 Microstructure characteristic of primary phase before pouring

Agitate parameter Microstructure characteristic Filling
Sample length
No. Holding Acitate voltage/V Agitate Solid phase Grain size, Shape factor, >
temperature/C Bifate votlage frequency/Hz rate, f; l/um F. |/mm
1 583 100 30 0.36 58.7 0.71 482
2 583 100 10 0.30 42.6 0.56 517
3 583 200 30 0.32 44.1 0.58 511
4 583 200 10 0.36 21.1 0.43 463
5 575 100 30 0.55 25.5 0.50 305
6 575 100 10 0.60 60.2 0.60 200
7 575 200 30 0.55 62.4 0.57 312
8 575 200 10 0.54 69.5 0.55 341
0.7 0.7
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Fig.2 Variety of solid phase rate along flow course: (a) Sample 1; (b) Sample 3; (c) Sample 5; (d) Sample 7
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Fig.3 Microstructures at different lengths of sample 3: (a) 0 mm; (b) 72 mm; (¢) 144 mm; (d) 216 mm; (e) 288 mm; (f) 360 mm;

(g) 433 mm; (h) 506 mm
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Fig.4 Microstructures at different lengths of sample 5: (a) 0 mm; (b) 42 mm; (¢) 85 mm; (d) 128 mm; (e) 170 mm; (f) 213 mm;

(g) 256 mm; (h) 300 mm
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Fig.5 Variety of grain size along flow course: (a) Sample 1; (b) Sample 3; (c) Sample 5; (d) Sample 7
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