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Fig. 1 Thermophsical parameters of ZL114A and gypsum 4°
O—Z1114A; A —Gypsum
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Table 1 Thermophysical parameters

function coefficients of gypsum

Thermophysical

parameter %9 1 2
5.989 12 ~1.438 - 1.08907
4 x 10" ! x 10~ 4 x 10" ©
8.340 18 4.38487 6.26502
4 x 10! x 10”4 x 1077
3 1.16122 1.89872 - 1.64172
x 10° x 10~ 2 x 10~ *
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Table 2 Thermophysical parameters function

coefficients of ZL114A

T hermophysical
ago a| an
parameter

3.72229 1.87440 3.08242

a x 1072 x 10 ¢ x 107 °
9.29055 3.92523 4.28801

¢ x 107! x 1074 x 107 ¢

i 5.23890 - 1.39998  2.96289

x 10" ! x 10" 4 x 10" ¢
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Fig. 2 FDM model of housing casting
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Table 3 Thermophysical parameters of casting and mold for simulation

M aterial Conductivity Special heat J Density Latent heat Liquidus Solidus Emissivity
i J(Weem™ K™ /(J g K™ /(grem™?) /(Jg " /C {6
ZL114A NT) c(T) 2.28 554. 94 618 571.3 0.7
Gypsum 4% NT) c(T) 1.52 - - B 0.6
%
e
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Fig. 3 Temperature distribution of housing casting during middle and last moment
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casting head

SR RS, YAk, A 2* B
FIR/INASBEIE 2N A, DRI SO0 T 24
TEIE, FEUbEEAE Fnok T B BT o — R
L. BRI, B g5 IR KB, XA AL 1) 4 L 4
Foa S 6 DX 76 5 1t 18 ok R P AR SR A HE . 53 4,
B 25 B IR, S AN 20 mT AT B i
fLggtn, (HiZ T 2824, R TER. T
T, b 7RI T8 . A& S

P~ B E ERT DR B, B Sk 0 U R
SR 45 5mm( WK 5(a)), BIEE# SN
50. 5mm( MLl 5(b)), FHFEB N TH—H2HR
35mm W& . ZERHE IE G i T 237 78
o, SRR, T8 A Sk H N T = b,
AiALIX R T EH O, dES T 4E LR A . A
SERR N A, R o TR, R
FEHRTHER T 4E LR

2 HNHEHREZMNIRKSIEIE

HH A BT S TR AN AT (6 & A
e, T A BE LB D3 R U
N T SRR R ATL A R AR A 2 A A, SR
HUEAE D375 0 1) IR 5 BAE AR S 4 R
ITTHE .

DG I 3% A A IR e d0. 5 mm fRIER
B B AR, IR LT SOHLAN 3K B B 3
SERAE MR HE S . b T 42 v R A B K
JE, ARSI DR R 2=, AR E b
BN T AME T L, LR SR AR A R
BEE T, B A AR A IE . S g,
KA T YA B IIE B, AP BN

(1) A B RHERARE R A, Jf A2
300 C;

(2) B A7 B A3 N B, JF R 4 R i

63

435

N\

NN

{b)

B 5 MRBF T2

Fig. 5 Comparison of two technological designs
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Fig. 6 Comparison of computed data with experimental results

Solid line —Experimental results; Dotted line —Computed data
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NUMERICAL SIMULATION OF SOLIDIFICATION PROCESS
AND EXPERIMENTAL VERIFICATION OF PRECISION
CASTING OF Al ALLOY IN GYPSUM MOLD
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Harbin Institute of Technology, Harbin 150001, P. R. China
Zhao Guoqi, Liu Xinzong, Lu Ming and Ning Ruyi
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ABSTRACT Using independently developed software system for numerical simulation of mold filling and solidification
of castings, numerical simulation during solidification process of the precision casting of Al alloy in gypsum mold was com-
pleted. Adapting self-designed multr channel apparatus for examining temperature, the temperature of simulated casting
was measured. In order to improve simulation accuracy, casting-mold thermophysical parameters were measured on the
spot, and approached by using least squared method. According to the results of computer simulation, the shrinkage in
casting was predicted and the reasons of the casting defects were investigated. The shrinkage was eliminated after techno-
logical redesign. Besides, the experimental and simulated results were found to be in good agreement.

experimental verification
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