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A Study on Patch Design Technique for Fatigue Life Prolongation
of Cracked Structures
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Abstract

This paper develops the compliance approach to the problem of load sharing between a cracked plate
and a patch used to bridge the crack. The theory is validated by using calculated stress intensity factors
for the patched and unpatched case to reduce experimentally observed growth rates to common base,
Calculations are then made on the effect of patch dimension on fatique life technique. The optimum
design of the patch considered the life expectancy and fracture strength of the cracked structure can
be performed simply by using this technique.
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Fig. 3 Hidden stress concentration in weided zone
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Table 1 Mechanical properties of test materials

yield strength | tensile strength elastic modulus

184.3 MPa 277.8 MPa

197,113 MPa

Unit : mm
R=16'5 Not to scale

T L

$3 0

L 1T
. S0 | 60 50
220

Fig. 4 Tensile test specimen

| 032
70
! o1

°
70 o o
[ °
' Q [}
70 o o
o

320
(c)

Fig. 5 The fatigue specimen of simple patches
(a) No patch
(b) with patch (width : 10, 70 mm)
(¢) with hole patch(width : 10mm, hole size :
3.2mm)
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Fig. 7 Fatigue test specimen of stop hole plate with
and without patch(width : 10mm)
(a) Zmm stop hole plate

o 032 o (b) 5% extended stop hole plate
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Fig. 6 Fatigue test specimen of multi-patches
(a) single patch
(b) double patches
(c) Triple patches
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Fig. 8 Fatigue test specimen of welding patches
(a) single welding patch
(b) double welding patch
(c) triple welding patch
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o : Crocked plate without patch
a- : Crocked plate with drilled potch
20 a : Cracked plate with potch
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Fig. 10 Crack growth data for plate with and without

patch
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L o : Cracked plote with single patch
a : Cracked plate with double patch
&  Cracked plote with triple potch
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Fig. 11 Crack growth data for plate with multi-patch
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Fig. 12 Crack growth data for expanded plate with and
without patch
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Fig. 13 Crack growth data for cracked plate with wel-

ding patch

o : Cracked plote without potch

o @ Crocked piote wilh potch(wzZ= to,meo%)

s : Cracked plate with drilled patch(W2=10,theory)

¢ : Cracked plote with polch(wW2=10.experiment)

\o"E « : Cracked plate with drited patch{W2=1D.exp)
° . : Crocked plote with potch(W2=70,experiment)
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Fig. 14 Fatigue crack growth data reduced 1o a com-
mon stress intensity facter range in simple

patch
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Fig. 15 Fatigue crack growth data reduced to a com-
mon stress intensity factor range in muiti-pa-
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Q@ : Crocked plote without patch
o : Cracked piate with single patch(theory)
& : Cracked plate with single patch(experiment)
| ¢ i Grocked plate with double patch theory)
- 10 E « : Crocked plote with double patch(experiment)
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Fig. 17 Fatigue crack growth data reduced to a com-

mon stress intensity factor range in welding
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