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Numerical Simulation of Low Pressure Casting Compressor Impeller
Xu Chao',Hang Yuzhe?
(1.School of Mechanical and Electrical Engineering, Binzhou University;
2.College of Mechanical Engineering, Yangzhou University)

Abstract: The initial low-pressure casting process was simulated for impeller of a turbocharger compressor by u-
sing numerical simulation software, and the distribution of simulated defects was basically consistent with the ac-
tual casting defects. There exists shrinkage cavity and misrun defects in the casting, and the total volume of
shrinkage cavity reaches about 1.68 cm’. According to the simulated results of the initial casting process, the
effects of the filling pressure on the pore volume and volume gas oxidation slag level and the secondary dendrite
arm spacing were analyzed to choose the appropriate filling pressure to improve the misrun and shrinkage cavity
defects. The results show that when the filling pressure is 0.015 MPa, porosities are decreased with a lower gas
oxidation slag volume level and secondary dendrite arm spacing. At the same time, the down-casting mold is re-
placed by the gypsum mold, which has a certain thermal insulation effect, so that the castings are solidified from
top to bottom, and the inner gate is finally solidified. Finally, the casting test results reveal that the casting sur-
face white light inspection is qualified with absence of defects affecting strength and quality. In addition, the pin-
hole and shrinkage grade of the casting can meet the standards.
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Fig.1 Three-dimensional model of compressor impeller
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Fig.2 Three-dimensional model of casting and mold
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Fig.3 Pressure-time curve
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Fig.4 Casting simulation results and actual defects
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Influence of casting filling pressure on pore volume, slag inclusion grade of oxidation and secondary dendrite arm spacing



JE DU B0 I P B sl 1R

WA

e A B B e H13 3 A — & I DRI AE T (8 55 112
BCER b T R [, LN DR S e B . AR AL
BB IS IEZ A 750 W/ (m* « K) 5 b5
Z 1] & 800 W/(m < Ko P55 Z A 300
W/(m?

)AL RS YR T Z A .

(a) t=0.175 s (b) t=0.575 s

3.2 #EUSH

Kl 6 2SR K J5 0 0.015 MPa 98 1 58 B 2.
ATRUE A e A G TR AR IE L 25T 0.175
s W NRIE . TEIRAERI AR R . B B IR
T £ S0 [ 3L 3 o 3L 01 s < I TS e A TR T UK

iE/(ms")

0.672
0.627
0.582
0.537
0.493
0.448
0.403
0.358
0.313
0.269
0.224
0.179
0.134
0.090
0.045

0

() t=1.107 s (d) 1=3.802 s

B6 AREARAEEHFARLAE

Fig.6 Casting filling process after mold filling pressure adjustment
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Fig.8 Distribution of shrinkage cavity and porosity

defects in casting
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Fig.9 Blank of compressor impeller
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Strengthening Effects of Silver on High Beryllium Aluminum by Investment Casting
Huang Xugang., Liu Zhaogang. Zhang Jiankang, Li Junyi, Li Chunsheng
(State Key Laboratory of Special Rare Metal Material, Northwest Rare Metal Materials Institute)

Abstract: The casting properties of high beryllium Be-Al alloy by investment casting were strengthened by adding
trace element Ag. The distribution and strengthening structure of Ag in Be-Al alloy were analyzed from micro-
scopic level by investigating the preparation and corrosion method as well as SEM and EDS analysis. A corrosion
method was developed to display the enhanced microstructure of Ag. The results indicate that Ag is locally en-
riched at the Be-Al interface and in the Al phase in high beryllium cast beryllium aluminum.

Key Words: Investment Casting, High Beryllium-aluminum Alloy, Silver, Strengthening Structure
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