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Empennage L eading Edge against Bird I mpact
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(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

ABSTRACT: The work aims to carry out the simulation analysis and experimental verification to the bird impact resistance of
the leading edge structure of composite empennage according to the requirements of airworthiness standards CCAR25.631. The
experiment matrix was designed to obtain the dynamic mechanical property parameters of the composite according to the simu-
lation requirements of composite against bird impact, and the dynamic mechanical property test and constitutive model parame-
ter calibration were carried out. Based on the calibrated composite constitutive model parameters, the bird impact resistance of
the leading edge structure of the empennage was simulated and verified by experiments. The good consistence between the ex-
periment results and the simulation results showed that the bird impact numerical simulation model established could reasonably
predict the damage of the leading edge structure of the empennage. Therefore, the simulation analysis method verified by test
matrix and experiment for composite against bird impact has a certain guiding role in the bird impact resistance design of air-
craft structures,

KEY WORDS: bird impact; composite material; numerical simulation; constitutive model

Wi B H#: 2020-07-21; f&ITHHI: 2020-07-22

Received: 2020-07-21; Revised: 2020-07-22

fEEEN: L4 F (1981—), ¥, A+, &L, TZMAFT @A CMENER, Bt E,

Biography: KONG Ling-yong(1981—), Male, Master, Senior engineer, Research focus: bird strike, debris impact of aircraft structure.



-+ 150 -

2020 4 9 A

SR SR TR RS ATHY . st T
FIBN R | IR R A, A E RS, T
KREBSIHEAF WL/, Tt @AY,
DAL 1T 5 48 B4 B IR B 20k [ g o g e R, in Al 2%
A B B R R o BT CHLA R S s 4 IR
HEEARLZ, 5 &R & R BR R,
ISt CALEA S o 7R, P T S D R 1Y)
KATEH T HESOREY U3, fEEEH TS
2 T R B IR AT 6 123600, PRI I % 43 i) R0 F ik
SR AMTI R EL AR B A2 A w4 kLS
TEPE R LIRS AN 23 1 B b R il
A7 T ST o TEWFSE Rk A A MR AT R A 4
A3 B R e BE A EE IR, R e RPL TR R
LR FH &2 A 0 kL e anii & B787 KHLAIZS & A350
TKHLE A LA 5 2 50%. & ARk TS 1)
Sk, MXT &R E TSR L AR R
Z o SR HLZE A Y S i B9 R AR TP A
LA & @ 45 R, 2 526 7 TRIE 5T 22 46 P 7 ] P2
F R, I H 28000 F e 8T, Bl TR 0 S+ o
] SN2 181 AR 0 A2 b A F S I SR R 2, (HN TR
TP 1.8 kg LIRAHLIE TR DL fAf s ab
BTN} 3.6 kg SR I L5 H W 455/

i CCAR25.631 &4 S5k 22K, iz fn 2 Kl
FRBLFT S 25 A0 3.6 kg B AR, I H et
Ukskdz 4 AT AE R , AR SO0 R G A BRSBTS
FEPEREVEAT TWFIE . B 5E, Wl TARBUE M ahas 12
PERESE R GRS, B ST R T Z M s N
2R BB Y0 M AR R A2 | 3RA% T LR R E ) &
M1 AR S H. SRR AL 4 Pam-crash
Xof FE LT G 25 A BT S R RE AT T O B TR, IRk
RIS RS TR T as Rt T T X E, W ) A
B, RAARSCHE L& BN,

1 EMEENFiEsE RERIRE

EAPPRHEE T RS2 SRl i, AU A
A, B R ARSI IE T RE , JF H 2 AR
Je— MRS R, EERSABOR, N, E6
PR 8IS 1 2 VERES HONN TR S T #IERES L, A
DCERAF IR L | TR LA SRRV RES B, 16
SEARATRALML LT 245005 B BB P R P A AR et fE
24, # 15 Pam-crash B A 4 810 3 )y 24
FUTHSAI 0T T (0 B A 240

1.1 RBEERERTE

JTARECINGR 1 BRI E M B B3 TS e
S, TR N B R B R | R 48 R ER
SYUIINEEIRLS , IR ROk IR 2 iR, & 2
Fhrf . 4RI AR X T B, AT A0 B ASTM
D3039 1 SACMA SRM1 AT, +45°7F ¥4 55 U] 1A 55 ]

Z M ASTM D3518 JFJRHUMEL, [FE R 73R 2
% 1R 500 A DI 006 S5 B s b B, A5 2R R 18405
SHCRIBYESE, — BT B R E /D 5 IGEF kit
55, 5 6 W 2= IR, et R an A 1
frw, RERIRAA WA 2 Frs .

®1 EMEAMFHIAFHEITERBSY
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Fig.1 Diagram of cyclic loading
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Fig.3 Contrast between simulation and
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Fig.4 Contrast between simulation and
experiment in 0° compression
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Fig.5 Contrast between simulation and experiment
in £45° shear of cyclic loading
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Fig.9 Diagram for bird impact test assembly and location
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Fig.10 Comparison between simulation results and
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Fig.11 Comparison between simulation results and
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Fig.12 Comparison between simulation results and
experiment results of front spar
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