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Thermal stress analyses of liquid propellant
thruster chamber wall with milled slots

Dong Fei, He Guogiang
(Northwestern Polytechnical University, Xi‘an 710072, China)

Abstract; The method of thermal stress analyses of the combustion chamber with milled slots of
a liquid propellant engine is introduced. Through the estabilishing of therotic model of combustion
and heat transfer of liquid rocket engine fluid field, temperature fields of the hot gas, chamber wall
and coolant were calculated considering film cooling. The results of calculated temperatures of the
inner and out wall of the chamber meet well with the former experiments data.
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Fig.1 Structure of the inner wall with milled slots
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Fig.2 Temperature contour of the thruster chamber

without film cooling
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Fig.3 Temperature curves of the inner and outer

surfaces of the thruster without film cooling

3. S0c+03
3. 18¢+03
2. 860403 ¥
2, 54¢+03

2,22¢:03

1. 90e+03

/K

1. 58e+03

1. 26e+03

l 9. 40¢+02

q 6, 20e+02

[

3 00e+02

B4 HHhEHHBERR

Fig.4 Temperature contour of the thruster chamber
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Fig.5 Temperature curves of the inner and outer

surfaces of the thruster chamber
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Fig.6 Temperature contour of the thruster
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Fig.7 Curves of stress and strain of 1Cr18Ni9Ti
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Fig.8 Stress contour of the thruster chamber
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Fig.9 Strain contour of the thruster chamber
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