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Investment Casting Process Optimization of Water Tank Elbow Joint for Vehicle
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Abstract;: The shrinkage porosities in elbow joint parts formed by empirical investment casting generally exists on

the inner wall of hole and base ring. The ProCAST simulation software was utilized to analyze the defects of el-

bow joint castings. With the optimization of gating system and the addition of riser and cold iron, two schemes for

reducing the shrinkage rate were proposed. The comparative analysis reveals that the optimization of gating sys-

tem is the optimal scheme and the orthogonal test is designed. The results indicate that when the pouring temper-

ature is 1 520 °C, pouring speed is 0.6 kg/s and shell preheating temperature is 1 120 °C, the maximum shrinkage

rate is 1.44% , effectively improving the quality of the product.
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Fig.1 3D Model of the elbow joint
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Tab.1 Main chemical composition of 304 stainless steel %

wp

C Cr Mn Mo Ni S Si Fe
0.08 18 1.5 0.5 8 0.03 1 S
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Fig.2 Shrinkage defects simulation of castings
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Fig.3 Shrinkage defects of castings
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Fig.4 Solidification field simulation
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Fig.5 Grid meshment and shell meshment
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Fig.6 Shrinkage prediction in scheme 1
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Fig.7 Temperature-porosity rate curve
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Fig.8 Optimization design of gating system and

casting structure
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Tab.2 Factors and levels affecting shrinkage porosity

KT %‘J"iﬁt& z}%ij?}EEEB)/ iﬂ%ﬁﬂﬁ
A/ (kg e s™1) HEECC)/C
1 1520 0.6 1120
2 1550 0.7 1150
3 1580 0.8 1180
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Tab.3 Simulation results of L, (3*) orthogonal experiment

EES A/C B/(kg+s 1) c/c I RAFHL A/ %
1 1520 0.6 1120 1.44
2 1520 0.7 1150 1.48
3 1520 0.8 1180 1.53
4 1550 0.6 1150 1.49
5 1550 0.7 1180 1.53
6 1550 0.8 1120 1.45
7 1580 0.6 1180 1.55
8 1580 0.7 1120 1.48
9 1580 0.8 1150 1.52
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Tab.4 Variance analysis of maximum shrinkage rate

H&E 05 f H R ¥ 7 F {8
Ve L/ C 0.001 86 2 0.000 93 25.135
WM/ C 0.000 066 2 0.000 033 0.891 9
T FHR JEE /C 0.009 6 2 0.004 8 129.73
B2 0.000 074 2 0.000 037 —
A 0.011 526 8 — —
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different schemes
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