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Research on precision casting process of 3D

distorted superalloy bent pipe with small-aperture

JIANG Xiang-dong, GAO Huai-sheng, YAO Liang
(Xi’an Space Engine Factory, Xi’an 710100, China)

Abstract; Since 3D distorted superalloy bent pipe of rocket engine could not be obtained by ma-
chining, welding and bender, the precision casting technology was proposed for development of 3D
distorted K4202 bent pipe with small-aperture. The result shows that the quality of castings produced
through rapidly prototyped wax mold and specific gating process can meet the requirements of design

and application.
Keywords: K4202 superalloy; precision casting; rapid prototyping technology; gating system

DL O R AR B ESETR, HRRARR
BE& K202, HTFHOEERE N3 mm , BTHE
B, HENRN, ZSAMERAHLRE S,

H OB RFERS B LR SR, AR
BRERE . B RRUEN, TR
FEHIZ . WA 1R, EB/ARNAEEAE
BER, HEREZ/D, RE 012 mm, FHL
BV, EASENBURRBITENE, T

WK BHA: 2012-08-10; 8B HHEE: 2012-09-24

FrUFREMERA, FEEAHEUTILIE: &
5%, BN, TUREEESARRMRIXERE
K HK, HTENRER, B naEsg
RS IRAEERER K, NEETRANEIRRXR,
BEAL, BEREAE, ERRE, HENIL

fEE®NY: ZME (1982—), B, THEIF, T rEEsR



60 ki

i i 20124 12 A

WAL, WHBSENERRA; BfE, HOERT
WREM:, FMEERERCK, BERIIARES AN
FALE B

10 mm
—

A1 HOBERER
Fig. 1 Drawing of outlet pipe
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Tab. 1 Chemical composition of K4202 superalloy

%

JLE C Cr Mo 1 Ti Al Ni
£3a <0.04 18 3 2 4 0.5 67.31
JLE Fe Mn Si B Ce S P
EE <4.0 <05 <0.6 <0.015 <0.01 <0.01 <0.015
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Fig. 2 Schematic diagram of purification process
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Fig. 3 Combination scheme of outlet pipe gating system
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Tab. 2 Inspection results of test sample

AR %M VETEREE 1 53045 C VSTEIBEE 1 54045 C
X HRBRAT e s
HBS430-89A %8 X A EHE R 86% X SR GHe 91%
PR R A H - e At
e BRI KT EHE 100% YOG EEE 100%
FTHARME i3S 7 MPa, . .

{8JE 5 min, RV TEAHE 91% TEAEHEER 100%
RFBRARAE: s e
GBITIS04M % ROT SR 100% R EHER 100%

SRR S IR
GY-99-06: RHE 700 CHIHERE 585 MPa  iR48 700 CHIARFE 600 MPa
700 CHIHLIEE =500 MPa;
T2 RER S R
GY-99-06: HHE 700 CHIEIAEER  17.6%  BOBE 700 CHIERAER  20%
700 CHIHEIR4E R =10%
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