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Fig. 1 Three dimensional model of high pressure pump body
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Fig. 2 Schematic diagram of flow channel
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Table 1 Chemical composition of 0Cr18Ni9Ti alloy master alloy wg/%
WiH C Si Mn Cr Ni Ti S P Fe
FrifEgisR <0.08 <15 0.8~2.0 17.0 ~20.0 8.0~11.0 5xC~0.7 <0.03 <0.04 AR
B4 4y 0.05 0.42 1.31 18.10 8.77 0.56 0.001 0.019 A
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Fig. 3 Core pattern
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Fig. 4 Pouring system of core casting
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Fig. 5 Simulation results
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Table 2 Core shell making process
Yokl Yokl WP T
i ) b/ B
JZR ik /s TREE/C K/ (m - min")  HIEEEE/RH A1) /h
Tl LIRS 20 ~30 WIERE 80 ~120 22 ~24 240 ~ 300 50 ~70 8~12
1fi2 R 10~15 HIER  40~80 22~24 240 ~ 300 50 ~ 70 8~ 12
LERIG RN S 8~10  gofqiph  30~60  22~24 240 ~ 300 40~ 50 8~ 12
Ep R I 12 ~24
R3 BIRMAMETZ
3.2 EUEYLRE Table 3 Sand blasting process
SFRMANY S ENESREES (E10) , %5 i H kL B /mm  WERPIE J)/MPa  WERPISA]/min
B EERREIATIR A0 pm, Wl BHIE 0812 5 5-10
2 HNIE S 05~0.8 4 5~10
Wi BEEGOE 02~05 2 5~10
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Fig. 6 Core casting
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Table 4 Chemical composition of core casting wg /%
it ¢ Si Mn Cr Ni Ti S P Fe
FRfEEER <0.08 <1.5 0.8~2.0 17.0 ~20.0 8.0~11.0 5xC~0.7 =0.03 <0.04 A
FEE 44y 0.03 0.35 1.30 18.00 9.00 0.60 0.001 0.018 A

RS HHAFMERE

Table 5 Mechanical properties of core casting

WiH R,,/MPa Al%
Frifisk =450 =25
SEME T 555 51
SN2 553 54
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Casting Technology of Powder Metallurgy Canned Core of High Pressure
Pump Body
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Abstract:

Inconel 718 alloy high pressure pump body is a key part of space engine. It is usually made by hot isostatic
pressing powder metallurgy process and integral forming method. At the area of complex curved flow channel
in the high pressure pump body, the narrowest part of the flow channel is only 7 mm and the thinnest part
of pump blade is only 1 mm. It has high requirements for internal quality, surface quality and dimensional
accuracy. It is very difficult to use CNC machining center to machine forge piece into complex curved channel
core for powder member forming of high pressure pump body. This method has high cost and long cycle,
so it is not suitable for low cost and rapid batch production. In this study, according to the core structure
characteristics and quality requirements, core castings were successfully prepared by using investment
precision casting technology. Therefore, the production cost of high pressure pump body is greatly reduced
and the production efficiency is also improved.
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