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of Satin Carbon Fabric/ Epoxy Composites
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Abstract: The effect of specimen width-te-hole diameter ratio (W/D), and the ratio of edge distance to
hole diameter (E/ D) on the bearing strength of satin carbon fabric/ epoxy composites was performed
experimentally. Single-hole pin-loaded specimens were tested for their tension response. Failure prop-
agation and failure type were observed on the specimens. The influence of the joint geometry on the
strength of the pir-loaded composites was assessed. The experimental results show that the load ca
pacity of carbon fabric reinforced epoxy laminates with pin connection was increased by increasing W
and E. However increasing the E/ D ratio beyond 2 and increasing the W/D ratio beyond 3 have an in-
significant effect on the load capability of the connection.
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Table 1 Main properties of carbon fiber and epoxy resin ,\1
T ensile Young’ s Fracture Density
Material . 5— P
strength/ MPa | modulus/ GPa | strain/ % (g* em™3) 3 —
Epoxy resin 98 4.0 4.0 1.25 = 100 .
Carbon fiber 3530 235 1.5 1.76 1
Fig. 1 Geometry of fabric composite plate with a circular hole
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Table 2 M echanical properties of woven fabric/ epoxy composites Pin
M ean Num ber .
. Averagel
Properties square [Cy/% of
value
deviation samples
Weft tensile strength/ MPa 761.2 ( 114.7 15 5 Specimen
Warp tensile strength/ M Pa 392.6 29.5 7.5 5 i
Weft compressive strength/ MPa 635.5 53.1 8.3 10
W arp compressive strength/ MPa | 353. 1 23.1 6.5 6 2
In-plane shear strength/ MPa 105.2 13.8 13 5 Fig. 2 Testing fixture
Interlaminate shear strength/ MPa | 79.5 3.1 3.9 6
Weft tensile modulus/ GPa 62.1 0.5 5.8 5
Warp tensile modulus/ GPa 50.9 0.9 17 5 q = D
Di
Weft compressive modulus/ GPa 54.0 2.7 4 10
Warp compressive modulus/ GPa 40.3 2.0 4.9 6 : P ,» D ’
I-plane shear modulus/ GPa 4.7 1.0 21 5 t
Poisson’ ratio By, * 0. 085 2
Poisson’ ratio My 0.118 0. 024 19 7
* x —warp direction, y —weft direction; C,= mean square devia W/D E/D
tion/ average value
3 - s

, L=
100m m, = 2mm, d= S5mm,
1
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Fig.3 Typical loaddisplacement curves for pir loaded laminates
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Table 3 Failure loads for pin joints of different geometry E 300
W/D=2 |W/D=3.5|W/D=5 5 20
o 200
First failure load/ N 2402 2223 2508 ] —— WiD=2
E/D=1 w [50F
Max imum failure load/ N 2402 2223 2508 5 100 —8|—W/D=35
First failure load/ N 3409 3732 3556 @ [: —h— WID=5
E/D= 2 50
Max imum failure load/ N 3409 3732 3556 0 L N L N N
i o 0 1 2 3 4 5 6
First failure load/ N 3468 3360 3540
E/D=3 EID
Max imum failure load/ N 3909 4868 5044 5
E/D= 4 First failure boad/N 3305 3374 3428 Fig.5 Effect of width distance ratio on the bearing strength
Max imum failure load/ N 3586 5036 4564
First failure load/ N 3493 3516 3331 - ( 3)
E/D=5 ’
Max imum failure load/ N 4150 4496 4531 E/D W/ D, _ E/D=
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Fig. 6 Failure appearance of pin joints specimen of fabric composites (a) bearing; (b) net tension; (c) shear out
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