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Analysis on the Composite Laminated Plate Subjected to Low
Velocity Impact
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Abstract

Recently, composite material which has much excellent mechanical characteristics has been applied in
many industries. However, it has a brittle characteristic under impact event. Especially, its invisible
characteristics of the damaged area has been the motivation of many engineers investigation, and the
nonlinearity of the impact mechanism is one of the main reason to assume the damaged area too
simple. The damage mechanism of the composite laminated plate subjected to low velocity impact
using ABAQUS/Standard & user subroutine was presented here.
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Fig. 1 Stress inducing fiber failure
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Fig. 2 Stresses inducing matrix cracking
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Fig. 3 Stresses inducing delamination
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Table 1 Damage mode and corresponding
material property update

Damage mode | Material property update

Fiber failure Terminate the analysis

process
Matrix o o
cracking Eo=G12=G23=1Pa, v 12= v =0
Delamination | Es=G13=G23=1Pa, v 13= v 23=0
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Table 2 Material properties of the
laminated plate

Mechanical .
property Quantity
E 139 GPa
E» 94 GPa
E; 94 GPa
Gz 45 GPa
Gn 45 GPa
Gz 2.98 GPa
“i2 0.0209
13 0.0209
193 0.33
o 1580 kg/m’
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Table 3 Limit strength of the

laminated plate

Limit strength Quantity
Xr 2.07 GPa
Yr 74 MPa
Zr 74 MPa
Siz 64 MPa
S 86 MPa
Sx 64 MPa
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Fig. 5 Predicted matrix cracking of the
laminated plate

(9% ]
N
N
Ol
[}
M
o
ol
i

d1
1A 9 BEozRE b WA g
oJRL 71X Y HAERAN S &

o oy |
Sy ;Ii
- M
olf¢ olo i ©
rr

o 8
M =
o

o

oA 7IA "o ofdl wat

#o Azggon B3 2

o2 ol oo rlo ox
i
>,

ox g ox L UM

flo

o { ro
& ick
X

e

£ oox

X
rr

olfd FEY AMA, IA
Aoz BAE7] Y8 M2

2
e
Y
™

8

-248_

343 7ge A4sad 5 A @~@©d AA
@ vhel gol, dfrsl Az Agsdem
P4 7Ae BE Gge FA FurYz
B, TARE dEFsUL e 2
4e et e A8aqd

Fig. 62 MEA AR 38 9l 7Ee
olgato] dlatd oAy SnE) AW HH
g veit 24 Azl we odux ol
EoletEA, EeE S 2ANMY Fe
2 2w AP SR 717
deoz s AR UL FAE F 3o

' impactor

Fig. 6  Predicted delamination of the
laminated plate



Chang-Chang!"¢]  7]A3}&  o]23}  Brewer-
lagace®e] FHE T o]89 wAL MMt A
&340 g B3 AFde A FAL 45
8}t Chang-Chang®] 7]X| 3k o] ZoMe F
AR HASH (e FFE TgARoH,
Brewer-lagace®) F2hE g o] 2o & e
Fol STl FEEE AAANZIH, A
7 ZIAFEL vie FHEe e AAeds g}
S TIANAG.

2 =AM AE AJLE | 93 3
M A& AFE7] A8, Hu'” 59 47 25
o} vjw, &Y Fig. 7(a)E Hou 9] A9
H AT 2AEHA, 65 1 T2 AU E we
AEswe F3EE d9E Jebdoh =3, Fig
)= NEA AXY 37 7)EE o) EElo =
g FEee] Feolth &M Ax Add u¢
A A3E 4& 7 den, AEA At
%3 71FE §34E 2 F AdG

(a) Experimental result on delamination
(by Hou et. al."®)

(b) Predicted delamination by new criterion

Fig. 7 Comparison of experimental and
numerical result on delamination
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