2-1 Graphite/epoxy

[3]

oa b~ W N P

Gr/epoxy (epoxy resin)



2-2

1840
1852-1870 Fuch Stepheng[4]
August Wohler
SN (fatigue limit)
(stress range)
2-3
(initiation)
(propagation)
(matrix cracking)
(debonding) (splitting) (fiber breakage)
(delamination) (fiber microbuckling)
[5,6] Reifsnider [7] 2-1
1. matrix cracking
primary matrix crack off-axis

multiple crack



2-4

Characteristic damage state CDS
CDS

cracks coupling

delamination

fiber breakage

fracture

history

secondary crack

debonding



2-5 S (Nr)

S-N¢ 1986
S=a+ blog N
S a SN
N b SN
SN o1 ( 22
1.
(non-progressive)
(damage zone)
2.
(progressive)

Hwang Han[8]

(2-1)

(2-1)



10°
(stitch)  Gr/epoxy
[£30/90]s

[+45/0/90]s

Ellyin [11]
+45° 2-3

2-6
(notch)

[10]

[+45/0/90]s



Gr/epoxy

2-6.1
1970

1974
Whitney Nuismer[12]

El-zen  [13]  [0/+6]s

Olsson [14]
DSP
IMDEP
Al-Ostaz  Jasiuk[15]
ANSYS
[16-20] Nakai [20] €poxy

(braided hole BH)



(machined hole MH) 2-4

19% —

MH

BH
Jn  [21]  [90/0].s

90° [£45]4s +45°
Yao [22]
()
Cowley  Kortschot [16,18] CFRP
0° (split)
Kellas [23]

(notch blunting)

( ) Yan [24]

45
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2-6.2
Yip Perng[25]
[27]
Hwang [28]
( 22 23
A—E:ANc
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IogA—E:IogAJrCIogN
E0
AE/E, N

A C
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[25,26]
graphite/epoxy -

Gr/Epoxy  Gr/PEEK

Gr/Epoxy

(2-2)

(2-3)



2-6.3

3-6.4
1986
graphite/epoxy

Lagace[ 29]

(breakout)

[2]

Whitney  Nuismer[10]
1999  Soriano
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[30] +45°  0/90°carbon/epoxy

Mar-Lin [31]
Mar-Lin
(1) A

o, 53]
oN _ 2(1-¢,) (2-4)
oy 2-& & +(K7 -3 -4

R
52 - R+ao (2'5)
R Oy o

E E
Kco:1+ 2_xxl/2_2 + xx 12
T [ (E ) Vi (G )]

Yy Xy

(2) do
- do
O-_ﬁ = 2 2 200 6 ) (2_6)
Oy 2+§1 +3§1 _(KT _3)[551 _751]
R
§1 = R+ do (2_7)
R O oy

E E
Koc:1+2 XX 1/2_2 + xx \11/2
T [ (—E ) Vi (—G )]

Yy Xy
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(3) Mar-Lin [31]

oZ =H,(2R)™"

2-7

load-bearing capability

(compensating)

(crack opening displacement)
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(2-8)



[32]

adhesive
bonding mechanical fastening fusion
bonding (patch)
1. (scarf)
2. (lap)
3D
80
[33]

1983 Jones[34]

(neutral axis)

stress intensity factor

(unbal anced)
bending field
1994  Chue [35] bonded repair
inclined crack

bypass
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double-sided patching

1995 Chue Liu[36] strain
energy density theory
90° +45°
2004  Duong[37] 1-D 2D
Heslehurst[38]
(1) (repair facility capability)

(2)

3) (accessibility)
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