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Numerical Simulation and Die Casting Process Optimization of Magnesium

Alloy Vehicle Head-up Display Bracket(HUD)
Zhang Jilong', Chen Long*,Tian Jingjing', Gan Huigi'
(1.Wanfeng Meridian Lightweight Technology Co., Ltd.;
2.School of Mechanical Engineering, Zhejiang University of Technology)

Abstract : Based on the Magma software, two kinds of gating system schemes were designed for the head-up dis-
play bracket (HUD), and a optimized scheme was given by numerical simulation analysis, on this basis, the
effects of pouring temperature, mold preheating temperature and injection speed on the volume and shrinkage rate
of automobile HUD in the die-casting process were analyzed by using Taguchi experiment, and the optimal
process parameters of die-casting were presented as follows: pouring temperature of 660 C, mold preheating
temperature of 200 ‘C, injection speed of 6.5 m/s, and the trial production was conducted. The results show that
under the optimal combination of process parameters, the internal shrinkage hole defects in magnesium alloy au-
tomotive HUD can be effectively reduced.
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Fig.1 3D model with gating system
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Tab.1 Chemical composition of AM60B magnesium alloy %
wp
Al Mn Zn Si Fe Cu Ni Be Mg
5.84 0.35 0.18 0.04  0.003 0.07 0.001 0.001 A&
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Fig.2 Temperature distribution of with schemes
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Fig.3 Filling velocity simulation results of with schemes
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Tab.2 Taguchi experimental factors-level table

KT BRI BLRL LA ‘Eﬂiiﬁﬁz‘i
(Ay/C (BY/C (C)/(m+s™1)
1 660 160 4.5
2 680 180 5.5
3 700 200 6.5
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Tab.3 Taguchi orthogonal table and result statistics

Ve R/ L T4 JE 35 B/ AR FifLF
C g/ C (m s 1) y1/% v2/%
660 160 4.5 1.47 0.401
660 180 5.5 1.51 0.357
660 200 6.5 1.43 0.398
680 160 5.5 1.44 0.471
680 180 6.5 1.41 0.411
680 200 4.5 1.54 0.393
700 160 6.5 1.46 0.537
700 180 4.5 1.55 0.479
700 200 5.5 1.44 0.457
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Tab.4 Calculation results of signal-to-noise ratio

s Vi S/Ni Ve S/N;
1 1.47 —3.346 0.401 7.937
2 1.51 —3.580 0.357 8.947
3 1.43 —3.107 0.398 8.002
4 1.44 —3.167 0.471 6.540
5 1.41 —2.984 0.411 7.723
6 1.54 —3.750 0.393 8.112
7 1.46 —3.287 0.537 5.401
8 1.55 —3.807 0.479 6.393
9 1.44 —3.167 0.457 6.802
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Tab.5 Range analysis table
A% KA S/Ni ¥ 2% R, S/N. ¥{H %2 R

1 —3.344 8.295

A 2 —3.301 0.119 7.458 2.097
3 —3.420 6.198
1 —3.267 6.626

B 2 —3.457 0.190 7.688 1.062
3 —3.341 7.639
1 —3.634 7.481

C 2 —3.305 0.508 7.429 0.439
3 —3.126 7.042
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Tab.6 Variance analysis table
P37 HHEE W2 A ¥r F o Wk
VTR 2 0.000 622 0.000 311 0.10 RE%
TR IR 2 0.001 689 0.000 844  0.28  —J
5 3 2 0.011 622 0.005 811 1.93 BF

2 2 0.006 022 0.003 011

At 8 0.019 956
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Tab.7 Variance analysis table
P HHEE 2T Al ¥ir F  BFH
VeI 2 0.017 095 0.008 547  14.96 =
AL T A I 2 0.005 796 0.002 898  5.07  —f
JE 5 3 g 2 0.001 022 0.000 511  0.89 R
2 2 0.001 143 0.000 571
&t 8 0.025 056
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Fig.4 Comparison of air entrainment rate and shrinkage

cavity rate before and after optimization
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