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Evaluation of Fracture Toughness of Dynamic Interlaminar for
CFRP Laminate Plates by Resin Content

Ji-hoon Kim*, In-young Yang', Jae-Ki Sim"

L Abstract j

This research work has been carried out for finding Jintegral in mode II of CFRP(carbon fiber reinforced
plastics) laminate plates based on the classical bar theory in dynamic conditions with consideration of the effect
of inertia forces, eventually to lead to finding the dynamic inter-layer fracture toughness. Dynamic inter-layer
fracture toughness was found by a self-made ENF(End Notched Flexure) experimental apparatus using Split
Hopkinson's Bar(SHPB), and also observed the variation of the fracture toughness having different resin contents
and fiber arrangements of CFRP specimen( [05 /905 /05 /905 /051, [0x], [05 /9015/051). As an experimental result,
in either cases of quasi-static or dynamic load condition, the critical load and the inter-layer fracture toughness
increased sharply depending on the increase of resin contents. Therefore, it could, be concluded that the effect by
resin contents is the major factor determining the inter-layer fracture toughness in the CFRP laminate plates.
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Fig. 1 ENF Specimen
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Table 1 Material propertis of ENF specimens

Carbon fiber Epoxy resin
Density [kg/mt'] 1,750 1,200
Tension strength
[GPa] 324 0.08
Elastic modulus
[GPa] 230 32
Elongation (%] 1.5 2.0
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Table 2 Specification of strike impact and output
bar(unit:mm)

Tmpact bar | Input bar | Output bar
Length 750 1500 1500
Size l0 10 3x10
Young's modulus(E) 206GPa
Density 7.86x10° kg/m’
igzty“(’?:v; 5120ms
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Strain gage
Output bar

n

Fig. 2 Schematic of dynamic ENF test equipment

¥ uje 99 S} Aol Adre] S5 7
o g% d 233 Fig2st o] A Al 3
A5 2B A 0|2 PCS B AEH Y WELZ W
BT 29 BT 2% AL ol gl
N B4l ZE3E 33 A0, AH R()T R(D
g T8,

39 APPAS A4 shEAstolEg o8t
L=129 Aol A4S AT 4% sEAe dent
2.

f=AE{ el(H—e(t+ 2—20—)H(t+ zl—éo)
—e(t— glcl—o YH(t— ZLCIO)} @)
o71A, H(f)+ Haeviside stepgrs=o|t}.
ENFAJH O QIS 517 918) A28k R,(#), R

o FAzAE 2ete SHEAAUBRG oA AAzA
< Fshd o 2t

E=0°llA

O w _ O w Dy R(9
dE & D, £

£=10.259 A

w;— wy=10 D; agzjl Dy agz)z =
dw,  dwy *w, 0w,

£=0.501A4

— —_ . 3w, 3%wy

Wy M/'g—o, 652 052 =0



Xl - 41

x=rup

dw, Jws 0 3 wy 3wy £ (s)
FEFY Y P
3wy 3wy  RAs)

2 =0, Y- 3)

A4S T3 9
peok ol Ak JHES olgstel FhE Theat P,

2
(S e S
D 2
o3 Lrm it i 2. -2) IO
B9 3249 998 Be PAL BHAY JUL X7

@ 498 TS 3 FURUAYA e et 2ok

J=J+ fa)(

A7) M @ = o, (h—1) + p5l
7 Agol 343 Zasts A7 27h4Es WA Al
o2 B olu)9] Jo] Jrjzio] 27tut iAol n o]}

2
i )

39 SR Tedt 2t
3
i) =23 = LCe [ i:sA,-exp(n,)} ©®

-||)|I
"
ki
n

3. CFRP &7H}nQIMx|e)

1 &35 48 2

AZtE 2259 ENFAIEHE o| g3t 3H539 Wl
EE 5%x1075 5x10 ‘msEH 23F AYS Yt 1
A dojAl st5o|g & Fig. 3, Fig. 4, Fig. 50 Yehdrt.
AaoA 8FH HASE wrt 5x10 °m/s 3
100Hz, 5x10 *m/s¢l AL 1kHzS AZa} 9
olg n1FIAFE AASHL

Fig. 3~5& Zt7t9] 344 9 AR g2
CFRPAZ %9 £34Ag B2 YAsE f.5 Uy
o 2goA GAEE fE uErt Addoa Az A
9 FFA R Fo| FAA Astete HollM Y Fdiz]o]
o SRRl B2 AHFAFFF 37% CUI25NS)
7} 2AEhe-o] 25%3(CUI25NSL25) B} AR

o O
© o

i 7

46

300

200

Load [N}

100 -

——CU125NS

CU125NS1L25

Displacement {mm]

Fig. 3 Input load history in static ENF test [04]
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Fig. 6 Input load history in dynamic ENF test [05]
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Fig. 7 Support reaction in dynamic ENF test [0y]
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Fig. 9 Deflection velocity in dynamic ENF test [0]
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Fig. 10 Relation between fracture toughness and
deflection velocity(CU125NS)
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Fig. 11 Relation between fracture toughness and deflection
velocity(CU125NSL25)
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Fig. 12 Fracture surface of ENF specimen in dynamic
test(CU125NS [04])
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Fig. 13 Fracture surface of ENF specimen in dynamic
test(CUI25NSL2S [05])
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