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ABSTRACT

In this paper, the estimation of dynamic interlaminar fracture toughness on fracture
mode [l in CFRP(carbon fiber reinforced plastics) laminates in made.

Dynamic ENF(End Notched Flexure) apparatus used in this paper is manufactured by
using Split Hopkinson Pressure Bar.

The static and impact load history in the CFRP specimen is measured by using
manufactured dynamic ENF tester and 3-point bending test is carried out to find the load

history. Also, dynamic interlaminar fracture toughness can be found by using the 7
integral obrained from dynamic analysis in consideration of inertia-force effect.
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Table 2 Position of strain gages in
input and out put bar

Pos.ltlon of Input Bar Qutput Bar
strain gages
1, 1,000 [mm] 240 [mm]
12 500 [mm] 120 [mm]

Table 3 Specification of semiconductor
strain gages

Maker Kyowa(Japan)
Type KSP-2-120-E4
Gage length 2 [om]
Gage resistance 1205£2%
Gage factor 127x3%

¥ Liebdh
FAELE

E24%]

Aepoary A

A 237k BIARE FAs FARe)
S8 TaRoR B APPHINE AeA

Lax 635m= &g\

Agel o5 T 2FR STV, 3]

200

Slrain

=100

0.3 1.2 1
Tims{ms]

Q 0.4

(a) Input bar strain &;

400

200

Strain

0

~200

.6

0 5.4 0.8 1.2

Tims[ms]

1.8

(c) Output bar strain e’

10
— ! Theoretical
Q : Experimental
(=]
5 - o 8°
= 0 F o o
2 o ©
2 Q
=
! o (=]
8
O 1
0 0.1 0.2 0.3
Pressure[MPa]

Fig.7 Relationship between impact
velocity and air pressure

gt p.9 VAL Fig7el Vb

Fig7%9 HA42 FA8L Iz 473
nzA 3 2(16)8 FH8ELY Adde
et} Fig72%H Agzdiks o2 b
 AwHoz ¢k 13~14m/s AE A3
A2 & 5 Utk ole FFAE2] AN J&
9 WA At Q7] wEe] Fridel Aslst
71 e, FA%3} si&ge] whadge] 19l

200
00 F
[
E
@
bl
-100 . —
o 0.4 0.8 1.2 1.5
Tims{ms]
(b) Input bar strain £,
400
£ =0
o
o
—260 L = =
0 0.4 0.8 1.2 1.6
Tims{ms]

(d) Output bar strain &L

Fig.8 Strain history of strain gage output ( Pa=0.25Mpa)

86

AAE- AP RE BER- F0Y



oz} Qgzbery,

Fig.89 Split Hopkinson&#-& o]43 T3
38 SPAE s 4L dE wye ¢
(D, (9 2 2889 WHE (0, 450D
= UeRith o, 3% JBel x=/[,(Fig4
F3) AX] HJAE AEA A AR
o] F&A 3 YFHF) Y= LHW) =
238k A7hs dde=s gty ok

ojgtgte] 2Ale|AYE olgstmEA ey
2 Y3 WYL S NYgH F
Gl 2H83ke aed 2 ARwEe Axg
Ak

4. CFRPHZHO| 2l AIMK| =5
4.1 ENF NgH

E Gl o8 AEWL @M oE
A FA(TORAY T300/#3631)91 QwHsk xq)
ZH 22 HFdd ARsiglen, gusr Tz
H2E [0l AFH F cxaygvs 4y
k. ol 27] FzlElE x9517] Y8l FRP
LE2 2 st 105419} 11272 =9
AU, AFF delolZ= Az Avgc
B5o] 37he)E HAEERE &0z o 10 2
FMA MNPV iz tololZz FHEjEA
daeieh ] dolg A 2Hs))
A3 A EAY FAL dvlElol #150008 A
Ao APeigor A|¥He ERg AA)
3L o] g3le] P, FYEE 24T
t} Table 49 £ A7<A o]&8t CF/EPOXY
Tz 1] ARSAYS vehdTh

4.2 HH ENF N

sHe T A M= W 3mel FE-S )4
stk ABAIE7]= SHIMATU MEAR7E
ol g3t e, FHEFEHY WMALEE 0.05, 05,
5x 10 ’m/sol diste] @A 2eg it
ATk 05x 10 *m/se) WHETR wgAo] 4
st dEA] ATy Afhdne 498

Table 4 Characteristics of CFRP prepr

0 90°
Tensile strength[MPal 1,764 | 78.4
Tensile modulus[GPa) 1323 | 7.84

Breaking elongation[%] 13 10
Compressive strength[GPal] 1.568 .
Compressive modulus[GPal| 127.4
Poisson ratio 0.34
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