20184F4 o9 B OA Apr. 2018

$398% 4 JOURNAL OF PROPULSION TECHNOLOGY Vol.39 No.4

SHYUAEEWETEIEREST R Bt
O, REF, B RS, afln!
(1. V42 TR F ALK, IR FH &) 266041

2. PEFYIA T RS TR, AT 100094;
3. BERE WAL, IR H5 266071)

W E. ATHREEGANE MR T LT R, BT T 3B 4 IR B oA | s
AN LB A2 IR X, JFRES T A THEALATE (UCF, Uniform Crack Front) Feik F 4 & 2 40
A% (SCF, Skew Crack Front) #) =44 FRAAEA , AR KL%t 7 kA A RAEAFE T AR LK
JEt ey A 2R A 3B E B F (ESIF, Effective Stress Intensity Factor) 48, KA R 7 5% B B -F 45 0B i I 57
K LE R P RIF TSANE M R R LK Lo 5 /3% E W (SIF, Stress Intensity Factor) 14 K, , FF42 A
A FRCALR 09 ESIF A Ao K, FAM T HAMNE M e R 57 4, BESATAEA T 4#: FATUCFARLT
AR, KT SCFAMRTAEA G ESIF L8 T K, . AFRMIE 5 A8, KT UCF A FRTHEA Fm 45
RiZZBR K, HRBPEFMGRKIZEZE TAD 19%; AT SCFA TR & ESIF FAn 4 R 5 X5k P
1A Ao 091k ZHE 6%Z N, 5ikiasE R —HEST,

K AT EARLAE; ARTUER; AREARERT; ASAEe; AFLALYE

RESZES. TB330.1; TG490 CERFRIZAG: A XEHS: 1001-4055 (2018) 04-0865-07

DOI: 10.13675/j. cnki. tjjs. 2018. 04. 018

Analysis of Fatigue Crack Propagation for Repaired Aluminum
Alloy Plate Containing Crack with Single Patch

WANG Yue', XIONG Yu-ping’, ZHAO Xia’, BAO Li—zhen'

(1. Qingdao Branch of Naval Aeronautical Academy, Qingdao 266041, China;
(2. China Ship Building Industry System Engineering Research Institute, Beijing 100094, China;
(3. Applied Technology Institute of Qingdao University, Qingdao 266071, China)

Abstract: In order to study the fatigue crack growth behavior of repaired plate with single—side composite
patch, single—edge cracked aluminum alloy plates repaired with single—side glass fiber/epoxy resin composite
patch were subjected to fatigue test, and two three— dimensional finite element models of repaired structures
based on Uniform Crack Front (UCF) and Skew Crack Front (SCF) were established. By using the mathematical
statistic method and finite element models, several Effective Stress Intensity Factors (ESIF) for different crack

length were obtained, which were compared with Stress Intensity Factor (SIF) K

exp

from experimental results by
SIF correction method. The fatigue life of repaired structures were predicted by ESIF and K . It is concluded
that, compared with finite element model based on UCF, the value of SIF from finite element model based on
UCF is more close to that from experimental results. When predicting the fatigue life of repaired structures, the
biggest error between the results from finite element model based on UCF and the median fatigue life from experi-

mental results is 19%, while the errors between the results from finite element model based on SCF and the medi-
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an fatigue life from experimental results are within 6%, which illustrating that finite element model based on SCF

is more suitable for predicting the fatigue life.

Key words: Skew crack front; Uniform crack front; Finite element model; Effective stress intensity fac-

tor; Fatigue life; Fatigue crack propagation
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Fig.1 Geometrical model of repair structure with single-

side patch (mm)
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Fig.2 Cross section of fractured specimen
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crack front modeling
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Fig. 4 Stress distribution around crack tip of patched and

unpatched aluminum plates
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Fig.5 Stress intensity factor variation along the thickness

direction for different models

Table 1 Material properties of aluminum plate, adhesive and patch

Young’s modulus/GPa Shear modulus/GPa Poisson’s ratio
Material
E, E, E, Gy, Gy Gy Y Yis Y
LD2CS 54 - - - - - 0.3 - -
E44 0.8 - - - - - 0.35 - -
SW100A 80 14.5 14.5 2.56 2.56 2.24 0.33 0.33 0.33
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