Check for
updates

JEMSE, 31(4), pp. 1109~1113, 2019.
MY IS M31E M4s, SH100=, 2019.

S s B

www.ksfme.or.kr
https://doi.org/10.13000/JFMSE.2019.8.31.4.1109

Bo] B AAR B A%

Failure Behavior of Pin-jointed CFRP Laminates

Jae-Dong KIM - Yeong-Sik KIM*

Gyeongsang National University(professor) + YPukyong National University(professor)

Abstract

The bearing strengths and failure behaviors of the pin-jointed carbon fiber reinforced plastic laminates
were investigated by the pin loading test. 3 types of CFRP laminates which have different fiber direction
were fabricated by the hot press forming and various type of specimens were prepared to consider the
effect of specimens shape on the pin bearing strength and failure mode. The pin bearing strengths were
increased in as the ratio of edge distance to hole diameter increase. Cross ply laminates indicated 2~3
times of bearing strength compared to unidirectional laminates in all of the ratio of edge distance to hole
diameter. On the other hand, The strengths of angle and cross ply laminates were increased in as the ratio
of width to hole diameter increase whereas unidirectional laminates revealed constant bearing strengths
regardless the ratio of width to hole diameter. And, angle and cross ply laminates show constant bearing
strength when the ratio of width to hole diameter is exceed 4.
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<Table 1> Mechanical properties of CFRP laminates

property Unit Carbon fiber Prepreg
Tensile strength GPa 3.6 1.8
Tensile modulus GPa 343 135
Elongation % 1.0 -
Density g/en’ 1.77 -
Yield(tex) 360 -
Filament diameter (m 6.2 -
Resin content wt% - 36+2%
—d
W
—e
L

[Fig. 1] Configuration of specimen
(L=120mm, d=5mm)

2. Alglail

CFRP ZAZ¥e] wloj® ZEAIEL [Fig2)et
2 AAE AHgste] Adsilth Al §F
% {He OFFeA TEHE RS WAE] 9
3l o ZA] HAAE AMEst] dFrlE He 2
of 9 Aol AH =3 v FF H2S Ay
AE 29 F UEF A AFe A 15 AHEs
of IS AFA e AREE WS AH|
A a7de AREsHlTh AP &% Stone] Rhs
A& 7](Instron 42045 ARg-3te] A3l om,



= !
Z WY AEE X Y7EAZ FE At A
o] Ayt 7474 AgHE @4 23l diske 5
Hel AHAE Hdsto] A3t [Fig2le Al
3ol Ao YU AL HoFE AFLA 9
Neoltt

[Fig. 2] Configuration of pin bearing test fixture

A g ARAUL

ol
of

HOJ (A E( 0 )=
g 4 g sEP)yS Aol tigdstel -3kl
THASTM D-953, 1987).

})

o= ar
m. Zot 2 nE
1. 515-gel M
[Fig. 3] A9 wWako] [0/90]6s = 2TH
CFRP laminates®] ¥ 3}5o tigh sl =41

etz ok 7] 9y AAA 7kR)= st
X EEER

¢}

o

I 2 Bor AgHer FUbegl olF
271 2 AN Fele steas AR ©d
Aol PAHOoR Faste] sfgo] SHHOoR
73] Attt oA sk A (pop-in) A
of dojutal &S & F Uk 1A #Y o F
oli= ol ol2= Wele] Ao Fikel| o) F

HgHoz FAAL, o
F #7449 2~3819] F @ T s3] o]
28 e @ 5 Ak
800
700 |- ‘
000 -
g 500 (-
B 400} .
-g I
200 |-
100 [~
0;:' 1) L P
0 08 1 15 2 26 3 35 4 45 &
displacement (mm)
[Fig. 3] Load-displacement curve of pin-loaded

[0/90]6s CFRP laminates
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[Fig. 4] Load-displacement curve of pin-loaded

[0/£45/90]13s CFRP laminates
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[Fig. 51 Failure mode of pin-loaded laminates
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[Fig. 6] Effect of edge distance ratio on bearing

strength for various type CFRP laminates
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[Fig. 7] Effect of width ratio on bearing strength
for various type CFRP laminates
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