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Fig. 1 Three dimensional model of thehollow control arm
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Fig. 2 Three dimensional model of thesand cores
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Fig. 3 Three dimensional model of the castings, gating system, sand
cores and cooling system
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Table 1 Thermophysical parameters of the A356 aluminum
alloy

W (kgem®) ARZERIEIC BIHIZRIREE C Y (kI kg™h)

2430 614 542 430

R2 ABCIRAEHINERS

Table 2 Chemical composition of the A356 aluminum alloy Wg /%
Si Mg Fe Mn Zn Cu Pb Sn Ni Ti Al
7 0.4 0.5 0.3 0.1 0.03 0.05 0.01 0.1 0.15 A

®3 REHEIZSH
Table 3 Process parameters of the low pressure die casting

T J1/kPa THi st Al /s F K TR J1/kPa P T E]fs TRIE R F1/kPa 5 E A/ S E /s
13 6 15 30 300 2
F4 RANIZSH
Table 4 The parameters of the cooling process
B E RS WA (m?-h?) BavELREAIS KA 2l IR C
1-6 25 70 50
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Table 5 The table of the factors and levels

K- N — [E% -
ABSEIREC  BRIAEGE/C CIRAIN /s
1 680 300 4
2 690 310 5
3 700 320 6
4 710 330 7
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Table 6 Experimental results and signal-to-noise ratio

U SES RE [ F ] B A TE{RE SN TR AR I
e R = "

A B c RIS (G X E/mm?® fRlRLL B um (ELLYE
1 680 300 4 2843 -49.076 100.14 -40.012 40.98 -32.251
2 680 310 5 298.4 -49.496 58.43 -35.333 41.49 -32.359
3 680 320 6 3126 -49.9 108.1 -40.677 42.69 -32.607
4 680 330 7 328.8 -50.339 89.52 -39.038 4331 -32.732
5 690 300 5 284.5 -49.082 86.35 -38.725 4111 -32.279
6 690 310 4 298.3 -49.493 69.91 -36.891 41.44 -32.348
7 690 320 7 3117 -49.875 90.3 -39.114 42.99 -32.667
8 690 330 6 329 -50.344 106.07 -40.512 43.23 -32.716
9 700 300 6 2835 -49.051 89.81 -39.066 4121 -32.3
10 700 310 7 296.6 -49.443 102.93 -40.251 42.05 -32.475
11 700 320 4 3134 -49.922 97.77 -39.804 42.34 -32.535
12 700 330 5 330 -50.37 84.9 -38.578 42.87 -32.643
13 710 300 7 284.4 -49.079 9251 -39.324 41.05 -32.266
14 710 310 6 298.4 -49.496 82.86 -38.367 42.05 -32.475
15 710 320 5 3135 -49.925 60.87 -35.688 42.32 -32.531
16 710 330 4 3298 -50.365 103.95 -40.336 42.98 -32.665
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Table 7 Analysis of the mean and range values

» G ] s 1) S ERENN U TR R

A B C A B C A B c
K1 -49.702 -49.072 -49.714 -38.765 -39.282 -39.261 -32.487 -32.274 -32.45
K2 -49.698 -49.482 -49.718 -38.81 -37.71 -37.081 -32.503 -32.414 -32.453
K3 -49.697 -49.905 -49.698 -39.425 -38.821 -39.655 -32.488 -32.585 -32.524
K4 -49.716 -50.354 -49.684 -38.429 -39.616 -39.432 -32.484 -32.689 -32.535
W2 0.019 1.283 0.034 0.996 1.906 2574 0.018 0.415 0.085
K A3 B1 C4 A4 B2 c2 A4 B1 C1
HE 3 1 2 3 2 1 3 1 2

3.2 BESR EE—# P a=(0.1~0.01) , AIIEE o =0.05L4K%
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Table 8 Analysis of variance
PN AR R3] H H B2 SR 25 R FfE Pl N
A 3 0.000 93 0.000 31 1.80 0.247
B 3 3.650 61 1.216 87 7085.32 <0.001 *x
ik [ st A] c 3 0.002 97 0.000 99 5.77 0.034 *
R 6 0.001 03 0.000 17
SR 15 3.655 54
A 3 2.066 0.688 7 0.35 0.794
B 3 8.293 2.764 3 1.39 0.334
LN EEIREN A C 3 17.14 57132 2.87 0.126
R 6 11.938 1.989 7
SR 15 39.437
A 3 0.000 795 0.000 265 0.19 0.901
B 3 0.403 542 0.134 514 95.46 <0.001 *x
ZRB A AR c 3 0.024 766 0.008 255 5.86 0.032 *
R 6 0.008 454 0.001 409
Syl 15 0.437557

W AGIRF N3, FoR6, TEFAAi RS F,0s (3, 6) =476, Fo (3, 6) =9.78,
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Optimization of Low Pressure Die Casting Process for Aluminum Alloy
Hollow Control Arm Based on Taguchi Method

HUANG Qing, SU Xiao-ping

(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China)

Abstract:

In order to optimize the process parameters of hollow control arm of A356 aluminum alloy in low pressure
diecasting, the solidification time, shrinkage pore volumeand secondary dendrite arm spacing were used as
evaluation indexes by Taguchi method. The effects of temperature parameters and time parameters on the
forming quality and mechanical properties of thecastings were analyzed by means of mean and range analysis
and variance analysis. The results showed that the preheating temperature and filling time had significant
effects on the mechanical properties and production efficiency of the castings.
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