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Pem anentmold casting and foundry technique for
helicopter rotor counterbalance camponent of copper alloy

LU Zhao-jng REN Shan-zhj WU Shiping LIFeng-zhen ZUO Feng
(College ofM aterials Science and Engmeering

H abin University of Science and Technology Hambin 15004Q China)

Abstract A ccording to the basic test and calculation for copper alloy by pem anentmold casting foundry technique pa-
ran eters of the rotor counterbalance component of helicopter were stated The foundry technique parameters and prograns
were num erically simulated through CAD. The results show that the copper alloy density by pem anentmold casting attains
99.91% of theory density The pem anentmold casting for the rotor counterbalance camponent of copper alloy can satisfy
the requirements of design i e the deviation is *5 g the canber distortion is less than 0. 20mm and the m axin al section

thickness distortion is F0.10mm. Them echanical properties of the rotor countetbalance canponent are 0, = 315MPg

Oy,= 143MPa 8= 29% and HB= 950
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Table 1 Chen ical canposition ofm aterial

(mass fraction % )

Type Cu Zn Pb Al Fe  Impurity

#-Cu 99.90 0.002 0.005 0.004 <0.1
Zn-4  0.002 99.50 0.005 0.003 <0.5
Pb-3  0.100 0.010 99.00 0.010 < 1.0

AB9.5 0.015 99.50 0.300 <0.5
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Table 2 M easurement resulis of

technique properties

M axmal
M ass Camber section
o,/ Og,/ §
deviation/  distortion/  thickness b/ a2l 8/ g
o MPa MPa %
g mm distortion /
mm
*5 <0.20 +0. 10 315 143 25 950
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Fig 3 Numerical smulation and result of casting CAD
(a) —Num erical smulation of flow field

(b) —Num erical sinulation of tem perature field
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