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Rapid multiple slurry-preparation technology of melt treatment and
reversible electromagnetic stirring
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(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China;
2. Jinduicheng Molybdenum Group Co. Ltd., Xi’an 710075, China)

Abstract: The influences and reasons of the processing parameters of melt treatment and electromagnetic stirring,
namely particle size of Al-5Ti-B alloy powder, addition level, addition temperature, holding time, addition sequence of
master alloys, one-way rotation time, power frequency, pouring temperature, on the microstructure of semi-solid A356
alloy slurry and the preparation efficiency were systematically studied. Based on the results, a multiple semi-solid Al
alloy slurry preparation technology of melt treatment and reversible electromagnetic stirring was explored. The results
show that by this technology, semi-solid A356 alloy slurry with o(Al) shape factor of about 0.85 and particle size of
70—80 um (in air-cooling state) could be prepared in 20—25 s.

Key words: Al-5Ti-B alloy powder; A356 alloy; rapid slurry preparation technology; melt treatment; reversible

electromagnetic stirring
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Table 1 Orthogonal experimental factors and their levels
Level A B C D
eve
Particle size/ pm Addition of Ti/% Addition temperature/'C Holding time/min
1 <100 0.05 720 5
2 100—200 0.10 700 10
3 200—-250 0.15 680 15
4 250-500 0.20 665 20
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Table 2 Orthogonal experimental results of melt treatment by
Al-5Ti-B micron powder

Experiment
No. B C D F. D /pm
1 1 1 1 1 0.780 89.46
2 1 2 2 2 0.790 87.09
3 1 3 3 3 0.795 85.76
4 1 4 4 4 0.820 77.68
5 2 1 2 3 0.760 74.27
6 2 2 1 4 0.800 84.95
7 2 3 4 1 0.790 89.70
8 2 4 3 2 0.840 90.22
9 3 1 3 4 0.815 75.86
10 3 2 4 3 0.810 82.40
11 3 3 12 0.830 81.51
12 3 4 2 1 0.820 76.73
13 4 1 4 2 0.805 89.00
14 4 2 3 1 0.800 81.23
15 4 3 2 4 0.810 83.93
16 4 4 1 3 0.820 85.47
0.9 —TA=T 100
180
460 P
L 0.8+ é
140
420
0.7

1 3 5 7 9 11 13 15
Experimental number

2 EACSEI A BLUE AT
Fig.2  Values of quantitative analysis of orthogonal experiments

R3 ATIETRK T ESH

Table 3 Processing parameters of some orthogonal experiments
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No. Particle size/pm Addition of Ti/% Addition temperature/'C Holding time/min
4 <100 0.20 665 20
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11 200-250 0.15 720 10

12 200-250 0.20 700 5

16 250-500 0.20 720 15
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Fig.4 Influences of adding sequence of master alloys on microstructures of a(Al): (a) Adding Al-10Sr firstly, then Al-5Ti-B;

(b) Adding Al-10Sr and Al-5Ti-B together; (c) Adding Al-5Ti-B firstly, then Al-10Sr
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Fig.6  Influences of power frequencies on the microstructures of a(Al) (Addition level of Al-5Ti-B: 0.15 %Ti: particle size <100
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(a) 20 Hz; (b) 23 Hz; (c) 25 Hz: (d) 27 Hz: (e) 30 Hz
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