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A Study on the Strength Assessment of CFRP Laminate Plates
by Drop-Weight Impact Test
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ABSTRACT

In this study, a drop-weight impact tester was manufactured to assess the strength of CFRP
laminate plates. The tests were conducted on several laminates of different ply orientation. A
system for the impact strength of CFRP laminates was made considering stress wave propa-
gation theory using drop-weight impact tester as one of impact test. Results indicate that ab-
sorbed energy of quasi-isotropic specimen, having four interfaces is higher than that of ortho-

tropic laminates with two interfaces. Absorbed energy in the specimen that ply number, inter-
face number and fiber stacking sequences is same but having hybrid is higher than that of

orthotropic laminates without hybrid.
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Fig. 2 Measuring system
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Table 1 Definition of specimens

H 1

A
11

A 107 4/90" 4l

B: 10°2/45" /90" 2/-45"2 I,
C: 10" /90" /02,

D: [0° 490"+ 61)/0" 4]

1

—

: Drop-weight with
added mass

L : Drop-wecight without
added mass

‘——— Specimen number

14

Haye 338 d7xe) 3339 dEg 7
fitk. YR 7159 AHRAY 2HE Table 1
3 20] JET. AHAR A48 AgY 2
e FAAEHS St

Table 2 Results of static test

Specimens Tvpe A B C D

Maximum Load

29 3.04 4.34 X
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Table 3 Result of drop-weight impact test

Spoci- Impa‘ct Impact \’Zlf(:zt_\' E:;Ey Absorbed Mall::um
velocity | Energy Energy
mens (rvs] o Impact | Impact gl Fmax
lmvs] L {kX]
AHL | 319 | 427 | 205 177 135 135
AH2| 362 | 550 [ 234 28 1.63
AH3| 398 | 665 | 25 269 185
AH4{ 483 98 3.04 41 24
AH5| 517 | 1123} 287 231 251
BHi | 309 | 401 223 | 209 1.26 163
BH2 | 365 5.6 2.44 366 197
BH3| 427 | 766 | 298 429 245
BH4| 453 | 862 | 277 453 263
BH5| 335 | 1202 ) 267 433 2.72
CL1| 302 | 265 | 186 1.1 1.51 1.16
CL2| 445 | 574 | 319 268 1.79
CL3 | 569 | 939 | 351 554 24
CHl | 294 | 363 199 323 1.24
Cl2| 46 889 | 324 5.86 2.13
Ci3 | 561 [ 1322 4.02 831 273
DH1{ 312 | 409 | 213 1.91 1.69 147
DI12 | 351 517 | 232 2.90 1.79
DII3{ 404 | 686 | 276 431 192
DI4| 514 | 1110} 334 5.71 265
DI | 549 | 1266 | 3.89 56 2.9
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Fig. 3 Drop—weight test of AH1(Impact energy : 4.27J)

5. W% SHAH 8

51 M Eujgel Xt
Fig 4= 312‘—"‘
N A

E}‘,ﬂit}. :U’éw l:}.t ARF7E 2AHY A
ol HzA NYR A o EE AWFI} 64
W oapsud AEA Agd BE dEhich
e FAURITL 4] ARelA AFA A, B

FAuAE A9 Aol7b gt FlgAST: &2
Ay A7l ME Hd FH8FE HEHATH

grE MY et atal x| M43 X33 994 9

6
» Specimen A
— 0 Specimen B g 0 0
24 [ ] | ]
> o
2
(%)
s
S .
B2
Q
0 n
[
o
<
0
0 5 10 15

Impact Energy[J

Fig. 4 Relation between absorbed energy and impact

energy(A, B)
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Fig. 5 Relation between maximum load and impact en-

ergy (AB)
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Fig. 6 Relation between absorbed energy and impact

energy (A, C)
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Fig. 7 Relation between maximum load and impact en-
ergy (A, C)
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Fig. 8 Relation between absorbed energy and impact

energy (A, D)
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Fig. 9 Relation between maximum load and impact en-

ergy (A, D)
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