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Abstract: Steel steering knuckle casting is a key component in the steering system of wheeled vehicles. After machining,
no defects are allowed in the axial part. According to the original casting process, casting defects such as sand inclusions
were found to exist in the large arc part with a thermal center of the product. To solve this problem, optimization of the
casting process design is conducted using casting CAE simulation technology to realize the visual analysis of the simulation
results. Actual manufacturing shows that the optimized process significantly reduces casting defects and continuously
improves the product quality qualification rate.
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Tab.1 Chemical composition of casting
C Si Mn P S Fe
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Fig.5 Diagram of simulated filling process
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Fig.6 Diagram of simulated solidification process

2.3

7
Fig.7 Casting shrinkage distribution
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Fig.8 Casting defects after machining
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Fig.9 Comparison diagram of process structure optimization
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Fig.10 Three-dimensional diagram after process optimization
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Fig.12 Changes of flow field after process optimization
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Fig.13 Changes of temperature field after process optimization
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optimization
4
ProCAST 15
216 Fig.15 Casting section after process optimization

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Vol.43 No.10

+934- FOUNDRY TECHNOLOGY Oct. 2022
[3] : M]. : ,2002.
5 [6] . [D].
,2016.
(1) CAE
7] : 1. 2005,
’ 26(7): 611-616.
, o [8] . [ ,2012(10):
(2) CAE 1105-1115.
[9] , , ,
[J]. ,2017,38(12): 3021-3023.
’ ’ 0] . . . .ProCAST
) [J]. ,2019, 40(7): 705-711.
’ [11] , , ,
21% 1.4%, o . ,2021, 42(2): 108-112.
[12] , , , . Procast
[J]. ,2010(11): 102-105.
[13] s s , . Procast
(1] [M].
1. ,2006, 35(1): 52-57.
2004.
[14] s , , . Procast
(2] (5)M].
014 [I]. ,2019,40(4): 394-396.
. T M [15] TEWARI A, BISWAS P. Effect of amount, size, and spatial distri-
’ 2002 . bution of intermetallicson incipient localization during plasticde-
' ’ formation[J]. Journal of Materials Science, 2010, 45: 1567-1578 .
(4] M.
, 2009.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



