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Numerical simulation and parameters optimization of
preparation of AZ91D magnesium alloy semt solid slurry by
damper cooling tube method

YANG Hao-qiang, XIE Shursheng, LI Lei, HUANG Guo-jie
(State Key Laboratory for Fabrication and Processing of Non-ferrous Metals,

Beijing General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: A new damper cooling tube method used to prepare semtsolid slurry of AZ91D magnesium alloy was in-
troduced. 3D numerical simulations for the flow patterns of AZ91D magnesium alloy in DCT process were carried
out by FLOW3D. The effects of technical parameters, such as pressure head, wedge shape and gap size, on the

metal flow uniformly were obtained. The results will give effective guidelines for DCT s design and optimization of

process param eters.
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Fig. 1 Schematic diagram of damper

cooling tube with wedge damper
1 —Wedge block; 2 —Heating winding;
3 —Cooling device; 4 —Fall head;

5 —Flowing protective gas
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Table 1 Thermalphysical properties of AZ91D alloy

Density/ Solidus point

Liquidus point Thermal conductivity

Specific heat Heat transformation

Latent heat/

(g ™ e ) temperature/ temperature/ coefficient/ capacity/ (k] * ke~ 1) coefficient of die/
& " K K (Wem 'K (ki-kg 'K 8 (Wem 2-K!)
1810 743 868 72.7 1047 373 104
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Fig. 3 Distribution of temperature,

shearing rate and volume fraction of

solid of wedge block in middle of tube

(a) —Temperature; (b) —Shearing rate;

(¢) —Solid fraction
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Fig. 4 Distribution of temperature,
shearing rate and volume fraction of

solid of wedge block at outlet of tube
(a) —Temperature; (b) —Shearing rate;

(¢) —Solid fraction
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Fig. 5 Shearing rate distribution of
cooling tube with different gap size
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Fig.7 Effect of height of fall head on

shearing rate and solid volume fraction
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