Oct. 2026
Vol. 46 No. 10

FERN I SO (L &
SPECIAL CASTING & NONFERROUS ALLOYS

meelRREFEHERUS T Z28EH

B oF ERE EEK P 4 B OB O ETeR!
(1. AR IR FEHEARMNETEELET, LY 65050052, =d BB MR L F I, LY 650500;3. M ARAR 45
% 5 Ak A PR 8], R AR 610500)

B OE NEERESE ZL114A B8 4 A B8 B it 6 1 ProCAST B4 %65 12 86 11 B9 78 4 5 0 B 5ot AR E A7 OB RS0 , R 82047
TR oA T AR SRR AR DL B A B 5 A L BB T U 0 o BE T 0 B R, A (2 il R AT g 2 Rl 5 Ak 1 e A AT 0
UE o P A De v R G MR T2 A &AM T B B8 (0 7= A, O S 2 A T R R R X Fr 2R v R o DR AR S 1 1 [ R 4R
TET 9.37% , 45 ks 5 45 FLERBE R BUR D> T 71.5% o 452 bR A2 72 B0 30E , 95 0 i 0 R4, GBS 007 2 M BE A S, L ok 1 0k 31
312 MPa, i it E bR R . 45 RFW L T LD BT 047, Ry WA 24 4500 55 PR 0 A = 3R b B R 5 %5

KR ZL14ASRG 4 LA IR ; ProCAST; ) % Mg
HESHES TG146.21;TG249.2 XEIRED A

e - it E AL A

DOI1:10.15980/j.tzzz. T 20250336
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Abstract: To enhance the forming quality of low-pressure casting ZI.L114A aluminum alloy cylinder blocks, the filling
and solidification processes were numerically simulated using ProCAST software to investigate the temperature field
distribution, solid fraction variation, and formation of shrinkage porosities and cavities. Relying on simulation results,
the tendency of mechanical property degradation in the bearing seat area was predicted and validated. After optimizing
the gating system and adjusting process parameters, defect formation was effectively suppressed, and the mechanical
performance of the bearing seat region was significantly improved. The solidification rate of optimized casting is
increased by 9.37% , while shrinkage defects are reduced by 71.5%. Practical production confirms excellent forming
quality and superior mechanical properties in critical areas, where tensile strength reaches 312 MPa, exceeding the
standard requirement. The results indicate the feasibility of optimized scheme, providing valuable reference for produc-

tion of similar complex structural castings.
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Fig.1 Three-dimensional structure model of aluminum alloy engine block
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Tab.1 Chemical composition of ZL.114A aluminum alloy %
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Tab.2 Chemical composition of optimized Z1.114A aluminum

alloy %
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Si Mg Ti Be Fe Cu Al
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Tab.3 Thermophysical properties of ZL.114A aluminum alloy
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Fig.2 Schematic diagram of gating system for aluminum alloy
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Fig.3 Temperature field distribution of aluminum alloy engine block during filling process
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Fig.4 Solid fraction simulation for aluminum alloy engine block during solidification process
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Fig.5 Distribution of shrinkage porosities and cavities in castings
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Fig.6  Defect distribution in aluminum alloy engine block
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Fig.7 Schematic diagram of optimized gating system
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