W75 AR

ACTA AERONAUTICA ET ASTRONAUTICA SINICA | \

i34 = 2013, Vol. 34 = Issue (8) :1884-1891 DOI: 10.7527/S1000-6893.2013.0213
Il 7 27 5 R AT % B AR BB H S | FIHS T | s R << W H—&& | Bk P

>>

0 MR i T I A R T 7Sl 6 G 23 T S R L K R B T

1. AEEMUS RS s Bee S TREAERE, b 100191;
2. RS T ER] B CHLHIFGTRT, P01 B 610041

oI FEBEL, B2 T BT, X

Analysis Model and Experimental Study of Bending Behavior of Composite Honeycomb Sandwich Structures with One-side Bonded
Repair
L1 Jianfeng®, YAN Ying?l, LIAO Baochua?, MA Jian, ZHANG Taotao?, LIU Bo?t

1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China;
2. Chengdu Aircraft Design & Research Institute, Aviation Industry Corporation of China, Chengdu 610041, China

Download: PDF (3220KB) HTML OKB Export: BibTeX or EndNote (RIS) Supporting Info

5740 PR B T 5 R o — PR S5 O 26 4 T WL St AT TS PR T DS A RS b . T xtig sy | DA CHERRETR
FOBME ST AN AN LT T RIS TS AT RPN EME T T = 425 M, 19 1 A R S st gy 0 AT TR
AR B SR P B PR BB B S, HL AWk 4 A HIIMER. Hashin FabricifEill LU ¥oekoR, L dov e R bper ¢ A SV ELES
SRE I g SR J T T LT BRI A 6 B HOAE RN A4 — S BT A WPR o P IGe  J SM  TEA #h 5 MO P25 W 3 S SR LB A7 3145 ¢ Email Alert
GVHT, B A1, BT A M 6 7R R S 00T e ML S BB ., 5 K00 4 LR W kU & SO T A WTRER 0 i Wb U5, /07 ¥ RSS

TN EARL S AN S B AR A, 25 SRR W), A A AR T B AR, A8 b S R AR Ay S IS I R R N R
KEE . HAOMEL WBEIUR MIBARKSCR  smleh A ibkee [ il
Abstract: b HEBE

y Bl

Composite honeycomb sandwich structures are widely used in aircraft control surfaces and various fairing parts as a
lightweight structural design, and their bending properties can be integrated to characterize their mechanical
properties. In view of this, experimental study and numerical analysis are performed on one-side bonded composite ISEEE
honeycomb sandwich specimens. First, a three-point bending test is carried on damaged composite honeycomb
sandwich panels with one-side bonded repair. The failure loads and strength recovery values of the structures are
obtained, and the failure mechanism of the two failure modes of core crush and patch debond are analyzed. A
trapezoidal constitutive relationship and failure criterion based on the quadratic stress criterion and energy release rate
criterion are introduced with Hill failure criterion, Hashin fabric failure criterion and the cohesive element technique, by
means of which a three-dimensional finite element analysis model of the repaired structures is established. The bending
strength and failure mechanism of one-side bonded honeycomb sandwich structures are predicted and detected with
the model. The numerical results show that the patch debond mode can be well simulated with the introduction of the
trapezoidal constitutive relationship in the adhesive, and a good agreement is found between the numerical results and
the test data, which demonstrated the validity of the proposed model. Then the effect of patch diameter and thickness
on the repair is analyzed, which revealed that with the increase of patch diameter and thickness, the loading capacity
of the repaired specimens first increased and then decreased.
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