MRS 1= et P B A R 20 5 25 R A UL 5 5 1 6 i

ER SRS REKR KR W #TE
(WL BT T 208 St S 4 bR T2 5650% L5 100076)

X DR RAREARAES LT RR A RER T AR E, A ATE L MR EARMARP
RAIKH @B EA BAFSE, AAE M T E Z EMHRSENBEA YR E LA ALSEMER Sttty
T BRI EHIIE, KRB A ANSYS #AT— B S A RS, AR LR AR R‘ATT A
2, BIR A A RAF

EEIE RAMA, AL M N, B EBE

¥ B 4% 5 . TU55,TB3 DOI:10.3969/j. issn. 1007-2330.2014. 01.019

High Temperature Resistant Heat Insulating Material

Simulation and Experimental Verification

WANG Xiaoting ZHANG Hongbo  YANG Hailong CHEN Haikun  HU Zijun

(Science and Technology on Advanced Functional Composites Laboratory, Aerospace Research Institute of

Materials & Processing Technology, Beijing 100076

Abstract Using different heat insulating materials thickness in the heat insulating composite structure of the
heat protection system as the design variables, the temperature extremes of aircraft main structure (the minmum back
temperature ) as the target parameters, the maximum use temperature of the second layer material in the composite
structure as the constraint condition, the heat insulating composite structure model is extablished and verified by the
quartz lamp check test. Using ANSYS software for one-dimensional finite element transient thermal anslysis, the mod-
el calculated results are comprehensive compared with the experimental results, all the data are found in good agree-

ment. It has a certain theoretical guiding significance to the similar thermal insulation structure design and process op-

timization.
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Tab.1 Basic thermal physical parameters of

thermal insulating material
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Fig.1 Diagram of heat insulating composite structure model
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Fig.2 Finite element mesh diagram
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Fig.3 Back temperature results of different thickness rigid

heat insulating material simulation
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Fig.4 Back temperature simulation

results of composite structure
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Fig.5 Diagram of calculation process
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Fig.6 Temperature distribution cloud diagram
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Fig.7 Curve diagram of simulation calculation results

2 RKIGIEIE
i R =RAT N S A W e P Y AT s DN
518 150 mmx150 mmx40 mm ( e — 2 K R
FCM 10 mm, 5 — )2 5k FE 40 K B #4R B 30 mm)
TR 3o AR R AR AR DR T ), ELAA R AL
JERER I 15 2220 B R AP 8 o, H S — AN
T Je 2 45 4 P 2% 1wl D B (S — R MR AN R
1), 5 A S TG 25 # AP 3R (58 2 MR
HNRIAT) , AT T IR B R BN 9 iR,
FHMRT Y hup.//www. yhelgy. com 2014 4F 45 1 1]



YA ?)l-w)‘]_i

— EEERGORRR SRR

7 I s A B

K8 A A A s IR
Fig.8 Thermocouple layout diagram of

composite structure test article
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Fig.9 Quartz lamp back temperature test check device
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Fig. 10  Before and after check photos of

composite structure test article
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Check result of back temperature test

Fig. 11
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Fig. 12 Simulation calculation and actual test results
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