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Experimental Study on Thermal Insulation Performance of
Titanium Honeycomb Sandwich Panels
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(1. School of Astronautics, Northwestern Polytechnical University, Xi'an, 710072, China;

2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing, 100024 ,China)

Abstract; The thermal insulation performance of titanium honeycomb sandwich panels is evaluated by
experimental method. The influence of different geometric parameters of honeycomb sandwich panels,
such as core diameter, core cell height and core cell wall thickness, on the thermal insulation
performance is studied at 300 “C; the sensitivity of above parameters to the thermal insulation
performance is analyzed; moreover, the equivalent thermal conductivity of titanium honeycomb
sandwich panels is tested at different temperature. The experimental results show that increasing the
core cell height and core diameter and decreasing the core cell wall thickness can improve the insulation
performance of titanium honeycomb sandwich panels; the sensitivity effect of honeycomb core height on
the thermal insulation performance is the greatest,followed by the core cell diameter, and that of core
cell wall thickness is the smallest; the equivalent thermal conductivity increases with the increase of
temperature and is roughly about 3% —5% of the titanium materials.
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Tab.1 Sample size and quantity

RS /mm T AR/ mm

2 N AH-
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Reb R g EE R
4.8 0.05 10 0.8 0.8 1
6.4 0. 05 10 0.8 0.8 1
9.6 0.05 6 0.8 0.8 1
9.6 0.05 10 0.8 0.8 1
9.6 0. 05 15 0.8 0.8 1
9.6 0.10 10 0.8 0.8 3
11.2 0.10 10 0.8 0.8 3
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Fig. 1 Structure of titanium honeycomb panels
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Fig.2 Schematic diagram of thermal performance
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testing of titanium honeycomb panel
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Fig.3 A specimen of titanium honeycomb panel
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Fig. 7 Comparison of temperature difference of honeycomb

panels with different core heights
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Fig. 9 Heat transfer modes of honeycomb panels
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Tab. 2 Effects of different geometric parameters on thermal

insulation performance of titanium sandwich panels
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Tab. 3 Temperature difference between hot and cold
surfaces of titanium honeycomb panels
PRI B & THI it JBE v AR T i 22 e A %
T,/C T/°C AT/C 7/ %
101. 70 83.76 17. 94 17. 64
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Fig. 11  Effective thermal conductivities of
titanium honeycomb panels
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