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Research and application of low-pressure
casting process of resin sand

SHANG Yi, GUO Bei
(Xi’an Space Engine Factory, Xi’an 710100, China)

Abstract: The low-pressure casting process specifications of resin sand for outlet pipe mounted on
71104 Al alloy turbopump were obtained based on the study of the theory and principle for
low-pressure casting technology of resin sand as well as relevant process tests. ZL104 Al alloy
turbopump outlet pipe manufactured with the above specifications has been used in the LOX/kerosene
liquid rocket engine of CZ-5 and CZ-7 launch vehicles. CZ-5 and CZ-7 launch vehicles have passed
flight tests, and their LOX/kerosene liquid rocket engines operates normally, which indicates that the
resin sand low-pressure casting technology for the outlet pipe mounted on ZL104 Al alloy turbopump is
reasonable, correct and effective.
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Tab. 1 Design requirements of thin-wall casting outlet pipe for Z1.104 Al alloy turbopump
71104
GB/T9438-1999 CT10
Ral2.5 Ra25
X N N
s (25%25)mm
<(10x10)mm =5 mm
(310x240%x175) mm
9 mm =6.5 mm
, 2 MPa 5 min
0.5 MPa 5 min
2
2.1
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Fig. 2 Low-pressure casting principle of resin sand
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Fig. 4 Flow chart of resin sand low-pressure casting

technology of outlet pipe for Z1.104 Al alloy turbopump

4 71104 ( )
. S5T/H
=100 : 2 (
) ( ) =1:1 . .
PLC ( )

(

(CH;CH,NH,))
3s
2
2 S o
71104
“877 945



68 2017 8
16~18 4 N
S 100 ml 945 N
. ( o 3 P
SATA P2 p1=0.015 MPa
40 mm/s p>=~ 0.033 MPa,
N 945 v,=40 mm/s ,=40 mm/s
71.104 p4=0.005 MPa v4=0.003 MPa/s
° p3=0.01 MPa
v5=0.003 MPa/s 1=675+5 C,
P5%x60 mm 4
10-®3 mm 71.10 4
(60x600) mm 30- 4 71.104
D3 mm 71.104 5
20 71.104 X-
71.104 ray - 71.104
/ 5
° 71.104 o
W IREAL Pl
ANEHIER IR iR P ‘H“—g‘” ML AR
fiEFE - [ .
14 1)
UEE/K‘))EE[)— W
BER ok mER % P9
il
5 71104 /
Fig. 5 Principle of hydraulic/pneumatic testing system for casting outlet pipe for Z1.104 Al alloy turbopump
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