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Optimization Analysis for Solidification Process of Z1.101

Pump Casting by Numerical Simulation
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Abstract Two different filling systems of ZL101 pump casting were designed in this paper, and the flowing field,
solidification phase field and distribution of shrinkage were calculated by the FEM numerical simulation. The results
show that the melt alloy fills smoothly and the gas inside the resin sand core exhaust effectively from the riser by adjus-
ting the bottom injection casting system, which forms the solidification sequence from top to bottom and from inside to
outside. The average tensile strength, yield strength and elongation of the bulk samples are 334.5MPa, 274MPa and 5.
8% after the TS treatment process, which meets the technical requirements of HB962-2001 Type II castings.
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*1 ZL101 B8 & LERSY

Tab.1 Chemical component of ZL101 aluminium alloy

wt/ %
Si Mg Ti Fe Mn Al
6.8 0.42 0.18 0.12 0.08 Bal

R2 ZL101-T5 BT E5H
Tab.2 TS5 heat treatment parameters of ZL101 alloy

AR RIREE/C GRRATRL L BRI R s

[ 7 540 6 7K/25°C <20
2% 150 5 25 —
1x45°
= S
= % —
N |
70
(RIS e 0A C v s 7N
Fig.1 Schematic diagram of tensil specimen
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Fig.2  Structure and solidification process

design of ZL101 pump casting
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Fig.3 Schematic diagram of meshing system
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Fig.4 FEM simulation results of filling process
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Fig.5 FEM simulation results of filling process
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Fig.6 FEM simulation results of solid phase distribution
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Fig.7 FEM simulation results of solid phase distribution
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Fig.8 FEM simulation results of solid shrinkage
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Tab.3 Product quality statistics results of ZL101 pump casting
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Fig.9 X-ray detection results of ZL101 pump casing
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Fig.10  Mechanical properties of bulk samples
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Fig.11 Pressure test results of ZL101 pump casting
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