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Design and Optimization of Gating System for
Cylinder Body Die Casting based on Numerical Simulation

ZHANG Qing-lang, SU Yong
(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract . Gating systems are designed for die casting of magnesium engine cylinder body by its structure characteristics. The fill-
ing and solidifying processes are simulated with finite element software. According to simulation results filling time, solidification time
and the distribution and size of shrinkage porosity that may exist in the casting are forecasted. The optimization design of gating system
is conducted.
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Fig. 1 Three-dimensional solid model of the engine cylinder
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Table 1 Chemical composition of AZ91D alloy

AZ91D G A b2r o WA 1, MEHE 650 C A4
() — L BB RUE WL 21,

Al Mn Zn Si Cu Ni Fe HAth Mg
8.3~9.7 0.13~0.50 0.35~1.0 <0.10 <0.03 <0.002 <0.005 <0.02 HAx
F2 AZ91D ¥IESE
Table 2 Physical parameters of AZ91D
W WAL Fs R TR A Rpa¥ay Pz ik R T HL
/(g+em™) /C /(kJ « kg™) /(J kgt o€ /(pm - m™ - K™") /(W-m?-K")
1.68 595 373 1050 25.0 72
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Fig. 2 Initial gating system

2 RHETALIE
2.1 EIMIERE RE L

O Y = R SR BRI UG6. 0 LA 1GS #%5X
S 0 S AT ADL A A v 1 DR A ] o A Rk R B
PREEAT TS DL S AR A% ) 43, LR A% 3 5], B
TCEEGE Y, EASE MBS R LT, T
A THAR ) RS TRY F 8 T 2R 0 A i D R S 67 P R A
R OB AR 1 f5, SO BRI EES & K8
IF AR P B AR B A O, BRI BN 2 i
BXFGD RSB RS T 43 5 A BR T AR A



B5E A1

SR AT 2 T RUE R A De i R G m Bt 5 ik

o R S SRR 424 362, BT 1 949 204,
mE 3 iR,

K3 85 BT

Fig. 3 Finite element model of casting
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Fig. 4 The filling time

a t=0.0228s

b 1=0.0494s

K5 wIthpeE ARG AR

Fig. 5 The filling state of initial gating system
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Fig. 6 Solidification time of each part of the casting
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Fig. 7 The solid fractions of different solidification times
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Fig. 8 Shrinkage porosity of casting

3.2 RERFZEHIML

3.2.1 RIERGHIB
HE 8 AT LUE ), 1 4a fL s b 2 Hoor A 4
el R G AR/ 1Y JL AR 22 S KR T g T B 1 I
ARKAAIE S 1980 5 1 0 45 FLAR A Bl B, %o
B DEE R G T T Rak, Bl REER SN
K19 7R, INBEIE B ROSE AN B e 1 e BOE
JEEESN 20 mm,
3.2.2 M#HEHRERFEMULERIH
TABHORNEE Rk J5 1 5 R G R AT

Ko Bult)s bet R 5
Fig. 9 Improved gating system
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Fig. 10 Shrinkage porosity of improved gating system
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Fig. 9 Optimization of the structure of plastic parts
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Fig. 11 The mold flow analysis
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Fig. 10 Sheet processing
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