Bt % B 2 B AR
Aeronautical Science & Technology May. 25 2019 Vol. 30 No.05 65-69

B — AP T R SELE 5 2 hE
w5 ik

BT, BhaE R ST

R ECRHLIR RS T, BRIV Fa4E 710065

H OB KR R S (ITPS) B A BB AT 26 05 0 5 By 17, 7 o B S {048 TTPS e %
WA AT B R AR B, 2] TTPS AT S5 6 AT BT, B4 R S AR AR M B 2640 B T b o T %00 4 et
SHE, ACKITPS it 9 AT b ITPS W E B 71471 S W 5 T4 80 4 2 4 7 W4T T 3 4 A R 28
Ber 5.

KB — AR ARG, Bt eBl, BRI E, TLRRE

HEES V248 SCHEfERIRAG A DOI.;10.19452/j.issn1007-5453.2019.05.012
A RATERAE R U2 N RA TR 8 S A ™ P 1o AR 5 bR T AR T A, X R O IR 2 R

HOSCEIIATR B, 7 WAT SR MR PO RO0E, K R A 608, SORE ITPS T AR (GO SRUHT ) B g e
TR R A Fh 1500°CPA b, Wl RATE S 3 ©IT gy Bl i S 5y 20 B A5 3 45 TTPS R AL (35 R
AR R T I KA NS AR AR R AT ) SsavE s B AR ORI , B SOk ST
B S H) R, B SRAE S ORI AUE AR a2 o K i e 5 S TIPS S %, 3
RN E S RERIRIRIR SO IEET ey g g0 2. )R A B ARHD T (AT,
AR RISZAAG G PSRRI T e e mion i M - BRI 385 )
SER IR B T N AR R . R R R, R B U e —
BB A R ] 2548 PR AE I8, B B 2R RE , S 4G S BR[0T/ T I LTS Sy i 3
PSR S IR, PRI AR 4 22 G X6 T7F il s 7] 7 b 4 - } o
WATHY A TR T K, AR

BEE AL S MR BRI KR, B A R G C &
— & Ak # B 37 & 4t (Integral Thermal Protection Systems,
ITPS) K J& ., £:7% SCHR[318E YR SOtk . T B #ase it
PEH T U BB e — R I IR L R 1 TR
TR T LW B R R U S0 T 65 ) O A T I R R v,

T AR

5 ITPS 7] AR B2 26 030 1T 20T [ e 5 B0t 5 FRAih A
T A 2 ] 4 25 B AR A7 3 7 e 2 P Bk b, RS S B R 355 1 RGURHRART— KRB RS
BRI B EE T, Fig.1 Sandwich structure of corrugated panel in ITPS

IRFEe B HA:2019-03-14; B1SBHHA: 2019-04-08; RABHA: 2019-04-25

HEEIMB : MERISET (20162ZA23003)

“BISIEE . Tel.: 029-88268611 E-mail: hk623yzb@163.com

S Zhao Xusheng, Yang Zhibin, Zhang Xinxia.A quantitative evaluation method for comprehensive efficiency of integrated thermal
protection system[J].Aeronautical Science & Technology,2019,30(05) :65-69. #;X1BF, 15508, KFTEE. —Fb—1RIEABTIP R4
GUEESIEINITELI ] MERIFHK, 2019,30(05) : 65-69.



66 Wi RHERAR

May. 25 2019 Vol. 30 No.05

B2 HIRIRHRARGEH — IKMEAIPRE
Fig.2 Integrated thermal protection system of truss
plate and heat insulation sandwich structure
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Fig.3 Structural sketch of web stiffened ITPS sandwich
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Fig.4 Integrative thermal protection of web weight-

reducing corrugated sandwich
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Table 1 The relation between equivalent stress and
maximum displacement and web tension angle
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Fig.6 Final temperature cloud of ITPS bottom panel
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Table 3 Hollow web size

TE FLFE/mm FLi=/mm
1 80.0 45.0
2 100.0 50.0
3 115.0 60.0
4 135.0 70.0
5 150.0 75.0
6 165.0 86.0
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Table 4 Comparing of calculation results of bottom
temperature of ITPS under different
working conditions

T EIREK | RfRIR /K IR JEFE/K
1 413.0 359.0 54
2 401.0 350.0 51
3 389.0 340.0 49
4 375.0 331.0 44
5 357.0 322.0 35
6 335.0 312.0 22
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Table 5 The degree of difficulty in designing various schemes
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Table 6 Complexity of preparation process for various schemes
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A Quantitative Evaluation Method for Comprehensive Efficiency of Integrated
Thermal Protection System

Zhao Xusheng, Yang Zhibin*, Zhang Xinxia
Aircraft Strength Research Institute of China, Xi’an 710065, China

Abstract: Integrated Thermal Protection System (ITPS) has become the main development direction of high-speed
aircraft. The combined effect of load bearing and heat protection allows ITPS to significantly reduce the overall weight
of the aircraft. In the comprehensive performance analysis of ITPS, factors such as structural efficiency, material
properties, structural designability, and process complexity need to be considered. This paper discusses the rationality
of ITPS design, the feasibility of ITPS weight reduction, the difficulty of design, and the complexity of the process,
which can provide guidance to designers.
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