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Process Design and Regulation of Brake Casting Based on Real
Casting Numerical Calculation
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Abstract: Taking butterfly valve for exhaust brake as the research object, through the analysis of the shape, structure and
material of valve body, a reasonable casting process scheme was put forward by using lost mold casting method. Numerical
simulating of the valve precision casting process was conducted based on the ProCAST software. The flow, temperature
field, solid rate distribution and defect distribution of the valve casting during mold filling and solidification were studied,
and the process was optimized according to the simulation results. The results show that the defects of shrinkage cavity and
porosity are effectively controlled and the volume of defects is reduced by more than 42% after improvement of casting
system. Through casting simulation, the production practice of butterfly valve for exhaust brake is effectively guided,

optimizing the production process and also saving the production cost.
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Fig.1 Three-dimensional structure and pouring system diagram of butterfly valve casting

W = 4ERE G A MeshCAST 347 M 4% &1l 43 A
B, TR TR AR B 55 R RS ) 4 R 4
AN 2 B o X043 58 R A T RS 45628 A,
R4 502 80 TT 4,

1.2 #RAYESHERNSEIZE

5 HE 5 O HT250 BR 28 45 8%, 1k 2% il 2 &
LFT7R B B8 8L 4 Sand permeable foam, 3% 14 & 4t
AW GG R R 1450 °C 5 8508 VB B PN B8 1 AR 4
) I T B R 25 C 3 ik, 25 D T R B 1 R OR
YISk 2~3 Fios o ProCAST K14 M & 4%
Pt TR R A T S8, an BT 3 TR

F1 HT250R SHEHR L Z R 5 wl%
Tab.1 Chemical composition of HT250 grey cast iron

C Cr Mn S Si P Mg

3.240 0.430 0.810 0.009 1.660 0.014 0.005
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Tab.2 Thermophysical parameters of foam pattern of lost
foam casting

EHE SRR 4 WA WRAHZIR T FEAH SR
f(kg-m?) /W/(m-K) /kl/(kg-K) /(ki/kg) /C /C

25 0.15 3.7 100 350 300
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Tab.3 Thermal properties of lost foam sand molds
W f(kg-m®) FIARE/W/(m-K) HHK - (kg-K)' B /m?

1520 0.53 1.22 1x107
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Fig.2 Diagram of butterfly valve casting grid division
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Pl 3 HT250 #5810
Fig.3 Thermophysical parameters of HT250

[ 4 SR B 1 e A AR IR E
Fig.4 Temperature field during mold filling of butterfly valve
casting
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Fig.5 Voids air gap image of butterfly valve casting
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Fig.6 The sequential solidification process of butterfly valve
casting
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Fig.7 Defects distribution
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Fig.8 Dimension of side riser
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Fig.9 Diagram of improved gating system
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Fig.10 Temperature field of mold filling process after process
optimization
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Fig.11 Temperature field of solidification process after process
improvement
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Fig.12 Distribution of shrinkage cavity after process
improvement
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