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Fig.1 Schematic diagram of corrugated sandwich structure

of light thermal protection system
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Table 1 Thermophysical parameters of corrugated
sandwich structure materials
ok
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AR JZFEAR
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PG/ (W/(mK)) [2.52, 2.93] [1.28,26]
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Fig.2 Heat flux curve of corrugated sandwich structure

outer panel
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Fig.3 Simplified schematic diagram of cell design

variables of corrugated sandwich structure
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Table 2 Design dimensions of unit cells of corrugated
sandwich structure

Z5Z4| ¢,/mm | ¢ /mm | d/mm | ¢ /mm | 6/(°) | p/mm | [/mm
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Fig. 4 Finite element model of corrugated sandwich

structure of light thermal protection system
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Fig.5 Cloud chart of structural temperature distribution of

corrugated sandwich structure in 5980s
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Fig. 6 A node uncertainty transient temperature response

curve set
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Table 3 Transient temperature response interval of node
A at each time
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Fig.7 B-node uncertainty transient temperature response

curve set
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Table 4 Transient temperature response interval of node
B at each time
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Transient Temperature Field Analysis of Thermal Protectio1n Structure

Considering Epistemic Uncertainty

Qin Qiang, Cheng Zhu

National Key Laboratory of Strength and Structural Integrity , Aircraft Strength Research Institute of China, Xi’an

710065, China

Abstract: The uncertainty analysis of transient temperature field is very important for the design and evaluation of
hypersonic vehicle thermal protection. A transient thermal conduction analysis method for complex structure
considering the thermophysical properties of materials with epistemic uncertainty is presented. The epistemic
uncertainty parameter is characterized with interval and samples are obtained through Latin hypercube sampling. The
structure of uncertainty transient thermal response curve set is obtained based on finite element analysis and Monte
Carlo method and then the proposed method is validated by a corrugated core sandwich panel structure for
uncertainty temperature field prediction. The results demonstrate that the uncertainty interval width of transient
thermal response caused by material thermophysical parameter uncertainty increases continuously and it is positively
correlated to the structure temperature changing when there is the net thermal flow into the structure.

Key Words: epistemic uncertainty; transient temperature field; finite element; thermal protection; Latin hypercube sampling
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