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Effect of Hygrothermal Treatment on Fatigue Property of Cracked Aluminum
Plate Repaired by Bonding Composite Patch
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ABSTRACT: In order to investigate the effect of hygrothermal treatment on the fatigue property composite bonded repair
structures, a series of samples were prepared according to applications of defferent coupling agents (KH550 and AC130). The
composite repaired samples were treated for 72 h in the environment test chamber under the condition of 55 ‘C and 98% hu-
midity. The fatigue life and crack growth were investigated before and after the hygrothermal treatment. According to the test
data, the fatigue life of the cracked aluminum plate was increased obviously after composite bonded repair. For sample repaired
with KH550, the fatigue life became 4.3 times of the unrepaired one. For sample repaired with AC130, it was 5.2 times. The fa-
tigue life became 3.8 and 4.6 times of the unrepaired ones, respectively for the KHS50 and AC130 sample. The hygrothermal
treatment can lead to obvious decease of the fatigue property. Application of AC130 agent can result in better fatigue property

compared with KH550 agent. Also, after hygrothermal treatment, the fatigue life of sample using AC130 agent decreased less,
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and the crack growth rate was lower, too.
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Fig.2 Schematic of the adhesively bonded composite repair
structure: a) lamination; b) repaired sample
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Tab.1 Fatigue test data
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HP-4 KH550 78 809

HP-5 KH550 81 023 79 894 3.8
HP-6 KHS550 79 851
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Fig.3 Fatigue properties of adhesively bonded composite
repair structures before and after hygrothermal treatment
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Fig.4 Crack growth of adhesively bonded composite repair structures before and after hygrothermal treatment
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Fig.5 Failure modes of samples (a) before and (b) after hygrothermal treatment

fanE 6 Frow, WARIRIRERE 55 BT, ffi A KHS50
MIRRE, MO BT K, R KH550 Zb3Ay 3R m,
ARG Z BN, B TERE TR, B
b RN I, HR SR IKZEME A Ak
AR B AEREIR SRR A SRR BE T R T
ME 6 Al LIEH, R AC130 B URE

55
50 -
45 -
§40—
=35F
o

§30
g 251
-

Q20 |
15
10 -

—=— AC130
o— KH550

0 1 2 3 4 5 6 7 8 910
Cycles (x10%)
Bl 6 ARERRIXT A ARDR A5 25 HA 95 57 1 BR 1 52 il

Fig.6 Effect of couple agent on the fatigue properties of ad-
hesively bonded composite repair structures
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