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Fig.1 3D drawing of pump cover casting
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Fig. 2 Original process plan of pump cover casting
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Fig. 3 The solidification process of original process plan



Vol.73 No.1 2024

T B] Founore TERA

HEAII T B TMLENINFEE . NE3arJ&H,
HH T wEMNBERERBEER, XEBRTHH T iK
ERB R, EZA T RS, UNRERERS
mERIM, SOTERE . BEBEAETRIER, BEESD
HHREIRFKCTEEE, EEFHEEMNEOUNRE
RBEHA—PHINRS, HHEREKRETEOR
Mg . EI3cPiRIBREIRIEE SR, HHE="EH
OEMEA=EAFERT . BERIE, HHE=F
EREEZEE DETH MO aRT ERAIEERE, 2fE
HHE=FEAT IS EBROTE N E, H
R BRI Re R EIZEB M = £ G FLAE AR, HHE=
FRIAEZBEE O TH I E=ATEIERE, B4
RBFHEONNNE, SEHEHEA=ERNBINLR
HEXAREX AT I REEEE .

El4Frn R RE HHE T R RIS MR R E
SHE, HHPELENEXRMIE=ELLFEYs
Kt FLERPE o

BEREEE SE Defect Parameter=5E i (B0

Defect potential=0.022 12

- 1.000 00
090000
080000
0.700 00
0.600 00
0.500 00
0.400 00
0.300 00
0.200 00

0.100 00
0.000 00

B4 FRIZHEMERESHE
Fig. 4 Probability defects parameter diagram of original process plan
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Fig. 5 The optimized original process plan
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Fig. 6 The solidification process of optimized original process plan
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Fig. 7 Probability defects parameter diagram of optimized original
process plan
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Fig. 8 New process plan of pump cover casting

M, ATFHEHEREIREREEREMEEE=RER
B, AT EE . NEDRIEE, RERFET
2HE, FEHEETEOLUNRNRERFEMA— TR
AR, HHEREMUIMETERIRETE ORI
48 . E9cER, HHFE=IELaL DinEFER
. HEYFTR, HHNEXROLEREBEIEELRA
EORYEE NG, SEHEHOELE—ILRIBAIFE.

ElL0frrEF BT HRRBMEH B RRGS
HE, FRmErREHINESEESEOLELNEXRER
{ZFNEE LimE .

3.3 #HIZHEREOHT
REFEHHLIZHEMNRITBREBETREED

mi



rounore TEREA

BERET ] 743.1045(sec)
25 732.1

23 169.0
20 606.0
18 043.0
15 480.0
12917.0
10 354.0
7791.0
52280
2665.0
102.0

(a) #EE10%
HEAI ] 23052.8242(sec)

25732.1
23 169.0
20 606.0
18 043.0
15 480.0
12917.0
10 354.0
77910
52280
2665.0
102.0

(c) EEM190%

Vol.73 No.1 2024

IEE[NEHR]) 3028.3069(sec)

257321
23 169.0
20 606.0
18043.0
15 480.0
12917.0
10 354.0
77910

5228.0
2665.0
102.0
(b) BE50%

EE[AIFE] 23169.0508(sec)
25732.1

23 169.0
200606.0
18043.0
15 480.0
12917.0
10 354.0
77910
52280
2665.0
102.0

(d) &E[M97%

Eo #IZHZEERE
Fig. 9 The solidification process of new process plan
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Fig. 10 Probability defects parameter diagram of new process plan
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Fig. 11 The optimized new process plan
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Fig. 12 The solidification process of optimized new process plan
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Fig. 13 Probability defects parameter diagram of optimized new process plan
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Fig. 14 The pump cover casting after cleaning
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Design and Optimization of Casting Process for Medium and Large

Reciprocating Pump Cover Casting

MENG Wei-na', NIU Zhen-hua', HE Xue?

(1. College of Mechanical Engineering, Anyang Vocational and Technical College, Anyang 455000, Henan, China; 2. Engineering Training
Centre, Guizhou Institute of Technology, Guiyang 550025, Guizhou, China)

Abstract:

In view of the defects such as shrinkage cavity and shrinkage porosity appeared in production process of
Medium and Large pump cover casting, the solidification process and defects prediction were simulated of
the original process scheme by using AnyCasting software. Combined with shrinkage cavity and porosity
formation mechanism, the causes of defects in casting were analyzed, then the original process scheme was
optimized. The casting with qualified quality can be obtained by using the optimized original process scheme,
but the process yield was lower as 45%. In order to obtain qualified castings and improve the casting process
yield, a new process plan was designed. Through the simulation and optimization of the new process plan,
the casting process yield was increased to 62%, which achieved the purpose of energy saving and material
reduction and improved the production efficiency of the enterprise.
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pump cover casting; process design; process optimization; process yield
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