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A Study on the Thermal Shock Characteristics
of the Rocket Nozzle Material
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Abstract

Thermal shock is a physical phenomenon that occurs in the condition of the exposure of a rapidly
large temperature and pressure change of in the quenching condition of material. The rocket nozzle is
exposed to high temperature combustion gas, it may have failure and erosion deformation. So, it is
important to select a suitable material having excellent thermal shock properties and evaluate these

materials in rocket design.

In this study, the temperature gradient and crack initiation of rocket nozzle material is investigated

using by FEM under thermal shock condition. This is very important information in the design

process of thermal structure.
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Table 1. Mechanical properties for ATJ graphite
Prone 25 500 1100
PEIY WG| AG |WG| AG |WG| AG
Young's
Modules | 89| 7.8 19.8| 9.5 |10.1| 9.7
[GPa]
Poisson's
. 0.1]0.1| - - - -
ratio
Tensile
strength  |27.4|24.1|32.0|28.3(35.1|30.1
[MPa]
Compressive
Strength 63.7{70.1| - - - -
[Mpa]
Flexural
strength [32.8|27.8| - - - -
[MPa]
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Fig. 1 the analysis model of graphite specimen
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Fig. 2 Temperature characteristic curves on back

face point by experiment and analysis results
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Fig. 5 Thermal shock resistance distribution for the
a/r=0.3, thickness=3mm, t=1sec
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Fig. 6 Thermal shock resistance distribution for the
a/r=0.3, thickness=1.5mm, t=0.53sec
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Fig. 7 SEM image of thermal shock resistance
specimen of the thickness 1.5mm irradiated with
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