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Sandwich Composite for the Mode | Delamination
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Abstract : The light weight composite materials have been replacing in high performance structures. The
object of this study is to examine the effects of the initial crack location on the delamination in a PVC
foam cored sandwich composite that is used for the strength improvement of structures. To analysis the
effects of the initial crack location on the delamination, the thickness of fiber laminates were changed with
three types. The Mode I specimen was used for evaluating the fracture toughness and crack behaviors. The
material used in the experiment is a commercial twill carbon prepreg in CFRP material and Airex in PVC
foam core. Sandwich laminate composites are composed by PVC foam core layer between CFRP face
sheets. The face sheets were fabricated as three types of 3, 5 and 8 plies. The initial cracks were located in
a PVC form core and the interface of upper CFRP sheet. From the results, the crack initiation was affected
with the location of the initial crack inserted in the PVC foam core. The initiation of the crack firstly
affected by the initial crack insertion location, and the initial crack insertion at the center of the PVC foam
showed a rapid progress. Among them, the lamination of CFRP with 8 plies made the most rapid progress.
And the critical energy release rate was 0.02 kJ/m?, which is the lowest value when the initial crack was
inserted into the interface between a PVC foam core and CFRP laminated with 3 plies at face sheet.
Meanwhile, the highest value of 1.70 kJ/m® was obtained when the initial crack was located at the center
line of PCV foam in case of the 8 plies face sheets.
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DCB(Double
Cantilever bending)®} ENF(End Notched flexure) Al
Atk AFAAME 7 A WY
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Table 1 Mechanical properties of CFRP prepreg(HD5
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Twill-CERP(3 plies) Twil LCERP(3 plies)
20-14; t=0.25 mm) and PVC foam(Airex C7 Inferface crack — B
PVC Foam PVC Foam/v
0.7 ; Keunyung Co.) laminated composites Foam center crack
Twill- CFRP(3 plies) Twill-CIRP(3 plies)
N Materials Twill CFRP | PVC foam core (a) C3PI (b) C3PF
P Twill-CFRP(S5 plies) Twill-CFRP(5 plies)
Elastic modulus, E 53.1 GPa 130 MPa Interface crack —
- PVC Foam PVC Foam
Ultimate strength, ¢" 479 MPa 29 MPa Foam cenfer crack—"
Poisson's ratio, vV 0.1 0.36 Twill-CERP(S plies) Twill CERP(S plics)
Thickness, t 0.25 mm 10 mm (c) C5PI (d) CSPF
Shear modulus, G | 1,527 MPa 49 MPa _ e Twill-CPRP(S plies)
PVC Foam PVC Foam
Foam center crack
GFF BES &KX oA FA A dEito] Twil-CFRP(8 plies) Twill-CFRP(8 plies)
E(Araldite Rapid)= F-&at3itt. dFrE &50°] (e) C8PI (f) C8PF
A AR d7I2eA 10T R 3023 94 Fig. 1 The locations of a crack and naming for the
HE Fdste dFnE =59 ARB=S At specimens(C ; CFRP, 3(5)(8) ; a number of
AA AR =T AR dRuE 250 ' ply, P ; PVC, I ; Interface, F ; Foam Center)
25 WAt 4¥E CFRP/PVCE/CFRP A=
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2}

o ZA Fx|Ql deltlo] E(Araldite Rapid)Z
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2.2 Algldry
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T
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o Bl E (Pre-fatigue crack)S AYste FEAo]
51.5 mm=z AAHAT. AZqHgEde e F
HA”ZIHAL, 50 kN) olg3tel K; 7b 0.16

&
h

MPaml/2-& AA ¢ HWeolA 2 HzZ A4
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FHA G B #EGGHe] AL olF] 4
A
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Fig. 2 The experimental apparatus and

DCB

test schematics
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Fig. 4 The initial crack extension length following

the type of specimen
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