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Fatigue Crack Growth Behavior of the Thin-to-Thick Type
Stiffened Panels with Bonded Patch
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ABSTRACT: Fatigue cracked components often veeds to be repaired during service. Standard repair schemes involve strengthening the
component by conmecting reinforcing members by means of rivets or welding by reducing the crack-tip stress intensity factors. Recent
techmological advances in fiber reinforced composite materials and adhesive bonding have led to the development of efficient repay
schemes. In this study, the influence of various shape parameters on fatique crack growth in the CCT type uniform thickness plates ard
the thin-to-thick type stiffenied panels repaired with woven fabric type Keviar-Epoxy composite patch are studied experimentally.
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= Al we) gL Sl aisk Fde] Aol
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Table 1 Mechanical properties of materials

Tensile Young’s .
. Crack plane Elongation
Materials . . strength modulus
orientation (%)
(MPa) (GPa)
7075-T6 L-S 565 72 11
Kevla/Epoxy - 576 30.9 1.7
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21 Al iz o g
2 A¥dAE &7 28 AR gy &8 e
7075-To Algls AAlE AlA AEZ2 ARE3Fgem, Alde] A
Fakt A9 =8 71AIAR] H4-e Table 13 2t}
TR 7 ES I BAY B8 AAAsRE ()9
ol ol Az Z) & (Woven fabric type) Kevlar/ Epoxy
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Fig. 1 CCT-type uniform thickness specimens with and
without composite patch

PRESSURE
Kg/em?

TEMPRRATURE C

120 - 135 MINUTES

\

127

HEAT-UP RATE
14 1.5+0.2 C/MIN COOL DOWN
vacuum
TIME -MINUTE

Fig. 2 Curing cycle for Kevlar/epoxy composite patch
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Fig. 3 Thin-to-thick type integrally stiffened panels with and

without composite patch

Table 2 Shape parameters of thin-to-thick type integrally
stiffened panels with and without patch

Thickness Width Aspect
ratio ratio ratio 3] 17 2w; 2w,
(B=tsft)  (=W/W)  (n=HyW)

1.0 13 30 30

14 14 1.6 2.1 30 25 35

2.0 2.0 20 40

1.0 13 30 30

2.0 1.4 1.6 15 30 25 35

2.0 2.0 20 40
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Fig. 4 Crack growth curves for CCT type uniform thickness
specimens with and without patch
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Fig. 5 Fatigue crack growth behavior of CCT type uniform
thickness specimens with and without patch
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Fig. 6 Effect of shape parameters on fatigue crack growth
in the integrally stiffened panels without patch
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Fig. 7 Effect of shape parameters on fatigue crack growth
in the integrally stiffened panels with patch
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Table 3 Comparison of fatigue crack growth life in the
specimens with and without composite patches

Specimen Thickness Width Aspect Cycles
type ratio ratio ratio to failure
Unpatched
- - - 86,000
CCT
13 227,000
Patched
- - 1.6 162,000
CCT
20 141,000
1.0 - 108,100
Thin-to-thick 14 14 - 270,700
type 20 - 297,000
unpatched 10 - 223,000
T 20 14 - 228,000
20 - 282,000
1.0 13 360,000
1.4 1.4 1.6 410,000
mn'“*ﬂ’;;z 20 20 526,000
type patc
CCT 1.0 13 801,000
20 1.4 1.6 483,000
20 20 688,000
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Fig. 8 Fatigue crack growth behavior of the integrally

stiffened panels without composite patch
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