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Accurate Design of Casting Shrinkage Dimension Based on Local Envelope Density
Huang Xixi, Wu Shiping, Dai Guixin, Wang Mingjie, Peng Hengyuan,
Mu Yan, Zhang Xiaodong, Chen Ruirun
(School of Materials Science and Engineering, Harbin Institute of Technology)

Abstract: In order to control the shrinkage dimension more accurately and improve the precision of casting dimen-
sion, and a new design method to improve the dimensional accuracy of casting was presented. ZLL205A alloy was
taken as the research object. The castings assigned with shrinkage rate of three kinds of castings including tradi-
tional, global envelopment density and local envelopment density by numerical simulation method, then, they
were simulated and compared. The simulation results showed that the method based on local envelope density was
the best for controlling the shrinkage dimension precision of casting, and it was a calculation scheme that can
quantify the influence of local constraints and improve the precision of local dimension of casting. It was better
than traditional experience and overall envelope density assignment.
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Tab.1 Chemical composition of ZL205A alloy %
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Fig.1 Thermal physical parameters of Z.205A alloy
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Fig.2 Structure with different envelope densities
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Fig.3 Fitting curve of envelope density and shrinkage rate
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Fig.4 Schematic diagram of the simulation model
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Fig.5 Partition diagram of local envelope density of casting
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Tab.2 Shrinkage rate of aluminum alloy castings %
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Tab.3 Local envelope density and shrinkage rate of each

module of the casting model

B G 7 WHEE /(g cm ™) Wi 5/ %
1 2.820 1.483
2 1.846 1.031
3 0.011 0.007
4 2.043 1.131
5 2.820 1.483

R AL BT 7 3 T W O B R I A R
SeTT HIH % B AR R R f 45 IR R 20 2,84 X 10°
mm’ 38 5 3 (2) T IR R ) B R £ 4% D 1,509
g/cm® i I 2 (3) T 53 4 (A G0 2% %5 2 I 0oF L ) 4 1
Wi A 0.856 % » i i P AR 5 1155 45 31 1) 5 3 i e
Xof A AR R JEAT BT BT A BB RO IR 4

R4 ITMRHAHEURBRHEGRT
Tab.4 Casting dimensions after shrinking by three

assignment methods mm
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Fig.6 Dimensional tolerance curve of casting after shrinking
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