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Influences of Fiber Laminate Orientation on the Behavior of Fatigue Delamination in
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ABSTRACT

The behavior of fatigue delamination in a GLARE(Glass Fiber Reinforced Metal Laminates) under fatigue loading
conditions investigated. The behavior of fatigue delamination was examined basing on investigation of the crack and
delamination using a SAM (Scanning Acoustic Microscope). The crack and delamination behavior on the
relationship among a-IN, SAM images and crack length—delamination length were considered. The test
results indicated the features of different fatigne delamination and crack growth according to each fiber orientation angle
and also obtained to more increase delamination than crack through the relationship between crack length and delamination
length in GLARE.
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Table 1 Chemical compositions of A15052

Composition| Fe | Mg | Si | Cu | Mn | Cr | Zn

wt % 0.40(2.60|0.25|0.10|0.10|0.25|0.10

Table 2 Mechanical properties of S-glass fiber

Ultimate Tenzile

Fiber tensile Tenszile strain

tvpe strength modulus to failure | Density
(MPa) (GPa) (%) (gfem®)
S—glass 4600 86 5.3 2.55
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(a) Geometries of specimen (unit: mm)
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(b)Fiber laminates orientation

Fig. 2 Geometries of AI/GFRP laminate
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Fig. 3 Relationship between Crack length and cycles
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Fig. 4 SAM images of the shape of crack profile and
delamination in the GLARE under tension loading

E MAERE Hy WEES daeige] o
2 AZAd HEs7] oA"€on B,
Fog. 4(a)rto] Bl H o FHE8F49E HE
Hoin & HSAAMeE Adauigkdd wE
Fgrto]l EaRsict. old] EATFAME F3t
289 gEdol7t o Az HAE HERY
=2 o) O"O}Eﬂ A= A2 E9Y
dol(Del. Lengn) S dto #Edol@e} Hn
& Htth. Fig 5 & Hlﬂﬁéfﬂ- D EfZ o]t} Fig.
5a), (), ()27] FAdE gEFH S48 4
0171- SHE e A B Foh olA2 &3

Be) A7ARANY gidAawd SHEUA
7&01 2ol Frtesivtn & o a2EY
*}013 F717F FrETE ]

=4 ¢ F7Eieh o=
%Oli'ﬂ- o e AT
Rocbroeks'™e] E A3 gEHdw
B okzh ozl & M FIER O A
ot 239 dHAEsn. o 2A9E

Ry A P P

A
T

=

OI
L
A

O

FqFoqE, oA Fgol Youke ol 3o
S FEE% YAEd SHEL AoIRE



oo 5.0 10040 1.5 2.-:«110;

81 AUGFRP Laminates: [Alf 0 fAl] 1°

2 Stress Ratio=0.1 EE
] A ]

—o—Del,

(mmj

“length

Crack Length, a(mm)
Ea B o
L L L
i i PO N . |
L B i
Delamination Length, Del

0.0 5.0510° 1.&;:10’ 150107 206107
MNumber of cycles, M{MNo.)

(2)AVGFRP laminate:[AL0,,/Al]

Crack Length, aimm)

Crack Length, almm)

0 it 2t sadt 410t Bod' exi0' Pt aad?

40 M T ¥ T M T T T ¥ T b T ¥ T 40 'é'
25 AIGFRP Laminates: [Alf +45 [Al] i E
Stress Ratio=0.1 ]

wd —m—a J20 o
—'l—DeI_I W =]

35 ] =g Jz =
2

204 S0 3
-

15 415 &
g

)

104 H410 =
2

£ /“. 4= E
E

0 T T T T T T T om
RE LI 1 - || S 3 TV [ S5 | S [ 1 3

Mumber of cycles, N{No.}
(b) AVGFRP laminate:[Al/+45, /Al]
00 Aol A0t 18x10% 200 2Sei0' 5Oei0t 3507

0 T T T T T T T 30 _—
AVGFRP Laminates: [N!QIJWMI] E
*1  Stress Ratio=0.1 1% 7%
—m—a B

Q

04 —.—Del_wm - oz [j_
T <

154 J15 2
a

—

10 Juos
&

5]

LE 45 5
B

[

o4 40 £
i

T T T T T T T o

00 st ot sxtot zmte' z&d' it asmiet O

MNumber of cycles, M{MNo.)
(¢) AVGFRP laminate:[A1/90,,/Al]

Fig. 5 Relationship among crack length, delamination

crack length and cycles
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