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Structures Combat Survivability

WANG Bintuan', LYU Jinfeng”, DANG Puni’

(1. The Department of Science, Technology and Information, AVIC The First Aircraft Institute, Xi’an 710089, China)

(2. The Department of Strength Design, AVIC The First Aircraft Institute, Xi’an 710089, China)

Abstract: The aircraft structures combat survivability is one of the critical factors, which affect the integration com-
bat efficiency of aircraft. The efficient design of aircraft structures survivability is of great significance to improve the
combat ability, decrease the expenses in service, and ensure the well combat readiness of aircraft. At first, the de-
sign factors of aircraft structures combat survivability, based on the connotation of survivability and the design re-
quirement of structures survivability for aircraft are combed. Then the design guidelines of aircraft structures combat
survivability are discussed. Finally, the design and analysis methods of aircraft structures survivability are present-
ed, under the effects of explosions—overpressure field and gust field, which are the two different aspects of blast
wave. The analysis example is presented. Results show that the design factors of aircraft structures combat surviv-
ability are similar to the damage tolerance design, and the design process of damage tolerance could be used in struc-
tures combat survivability design. The fuselage panel, leading edge, moveable surface and cover, which are sensi-
tive to overpressure of blast wave, can be designed to improve structure survivability by configuration optimization.
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Fig. 2 Basic battle-scarred modes of aircraft structures'™
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Fig.5 Tests of blast wave effect for aircraft structures
3.2 SEHERMRIEM R RN

SR 8 o B A by B AR R A R A B A
R IR T T A A 5 K 5 T PR R AR
U 455 50 o B R ATl O 1) L R e ol 9 ) 0
{BL A5 2 I 1] 45, 5 4 R IR J0) 4 45 S5 H T =X A JR)
FERHA FR A ol I 0] 2 4G R A AR Y B S AT
VAT A 5 W 235 4 85 405 2R 280 H) TR 3% % i P 9 P

[16]



Lk 13 %

Sy AR AT 52 J7 10, QML BE T A s AT A LA
il B LB A SR A g A TE M T 5
VR 73T B SRR B U 00 B RLAE A L 1
# S1- EARR KE BE b A AT VR R SR A R
BRIV TV 2 3802 di M TR 8y T B 40 2 s

X G5 R S 1 A A R R AR o A SR
Vi B 32 R IR A1 D0, Je 0 4 o SR S0 U G T
TE LN

Py.= P{F < 2xrot,| (4)

P Poc O S5 Jy 38 8 a2 2% RCHR b, 0 45 4l 2K
A7 235 4 IR I 25 2 JOM G 19 25 4 R B R 5 F O
8 7 B 5 D A A 5 R X A A 5 0 T B
JE 5 7, N S AL B R DY V) 5 R

2 2 AL T TR 32 K ool D A R S S g
K ARG R 48 o P o 28 2o U B A S
S

Po.=P{A,..<[A]} (5)

X P N S I R AR b, 2 SR I S &6
Ha) I SR 3R 5 A O 5 R 52 488 o N e R U P A
JE 2 % 25 M Ak AT R AR PR 5 SR AR R R Y
BEALAZ 5 5[ A DR AT e R iR SR AR IE | th 4544
ARV T P ) A B R A R E

4 BUERRE T CHLE A TR
RITf

4.1 TEHLFE IR MR O R BE RUT B9 3 i R
S

[ 4 ] 20 22 50 4 ATt iF 78 CHL X o il
Wy e B o Z8 0 LA 4F 1Y R & A A5 o] 52
e, PSR [ MR S O A3 B A s R AR T B R Y
R AE el P R TR AT BT 7 T 2 A LU
AT W R TR 2 TRAER.

[l P9 GIB 3743—1999 v 5 JH F HE 0 F Al 07
(FAE = S VIR s i < s v ol | B = AN St I
1E 3 Ano R Bt 5 AL TR g R AR
THO LR RIS o e B XS 3000 B 3 £ 5 A
B}
u[sin(ﬂlf6)*2&0'005(61*@}

v—ucos(@l—ﬁ)

Aa — arctan

(6)
A R PR KGR 50 R RAT IR 5 0 O 3 JE K i

5K T5 18] (4 & 5 5 0y b I e R A% 6 D5 1 5 K SP- T
1] B4 £ 5 o S I 1 A T 281 TRBL 22 il B9 RBILAD B
WA .

ot 5 S B BRI 1 i AR A BT N

1
An:CLaAa-s/mg-Epvz-gp (7)

Ko BB CrL ol CHLT I 2R3 5 s Al
B M s m R AL 5 ¢ R CHLXT o Y
FHITHE KRB, @ W IUE L — Ry 0. 8~1. 4,

e % W7 v e A3 SGAK B 7 A i g B B 1 T
XA 25 TR B 4 0 BB B B (8~10 km) Y K AL
W P T vk . AR IR B AL R B R IR
22U, VT DL R P 2 B I SR A o SR KE o
5 U DURR 75 AL RE BRI IS T 5 DA B 0 32
JEE EBRCHL, N 6 s o AR SCH ©ATHE R
AE AT AR B B2, U ) 5 RAL A AL Sk 8 ) A o

6 6L et i A

Fig. 6 Relative position between blast wave and aircraft
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