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Low-Velocity Impact Response and Damage Analysis of Composite Laminates Under
Initial In-plane Loading

Ik-Hyeon Choi”

ABSTRACT

In this paper low-velocity impact response and damage of composite laminates is analytically investigated.
A modified displacement field of plate considering initially loaded in-plane strain is proposed. From the
displacement field a finite element equation on structural behavior of composite laminate is newly induced and
a computational program is coded. Numerical results using the FEM code is compared with the numerical ones
from reference. Additional numerical analysis is performed on another impact condition and effect of initial
in-plane load is reviewed. Potential delamination damage area in the first inter-ply surface from bottom of
laminate is approximated and effect of initial in-plane load and impact condition is also reviewed.
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Fig. 1 The contact force history(upper. the present result, lower: reference[2]
result).

oF Aol A AT FetaaWHAS ASEI
=49 [2]19 Autet vlustgct &
on, HZ%&ME [0/45/0/-45/0]550)
0.269cmo|th. AAZRAL TR A

T BgAe] B4AE et @u}

]_

i)

1—2_—1]_%_\'

HU—‘l

E; = 120 GPa, E; = 7.9 GPa
Ny = 0.30, Glz = G23 = G31 = 55 GPa

r =158 x 10° N - s%cm*
FHA Y HwZ 8537901, == 30 misecolw, &Y
P 127cm ALY w4t FAAoR HASUY FIdE 3
o8 FEgT

FEd [2elMe

Z7]°] Frbse "HWskse A71E,

o] Hzmo] AAHEEE(PN)2 7]l 802 NicmE 7]F0
2 Rl WlelEel 2717t e Al A 398 A
sfof Zapg AMekL ged, WsEel g Aok 3

Pa] o]
7g-o]tt.
Fig. 12

F3 glek

wigol ol

AHsE % 0758 Pyo] o|EIEeEo] el

Aaggel Avel 2 a|44nE HiLsle wol
Fngde] AWM sigolge] mpute o

Gehta, 7 dEeld B sj4ATe] Hoas

1.60

@ 0.80 |-
@
w
=
S
=
=
= 0.00
3
2
S
2
=
e
fim}
= -0.80
Px=Py= 0.0 Par
Px=Py= 3.0 Per
———-— Px =Py = -0.75Pc¢r
-1.60 ' ' '
o 300 600 900 1200
TIME (MICRO SEC)
1.860
I\
2\
7 \
3 0.80 / \
a3 .y
P -~ K
= R AW
=3 S, g
=2 -
= NN
~ 0.00 z
= \, e .~
S | / /
= ~ \ g
= < \ o~ o~
5 \//\/7
]
b5 -o0.80 -
=
—_— Px =Py = 0.0 Pw=
——— Px=Pr= 3.0 P=
—-—  Px=Py =—0.75P=
-1.80 1 L : g
) 300 800 900 1200

TIME (MSEC)

Fig. 2 The deflection history(upper: the present result, lower: reference[2]
result).
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Fig. 3 The dynamic strain history(upper: the present result, lower: reference
[2] result).
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Fig. 5 The approximately estimated damage area(P,=P,= OP : solid,
P.=Py= -0.75P¢ : dot-dashed, Px=Py= 0.75P; : dashed, Px=-Py=
0.75P : dotted).
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Fig. 9 The approximately estimated damage area(left: from dynamic strain
only, nght: from total strain) (from top, P.=Py= OPc, Px=P= 3P,
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The approximately estimated damage area. (P,=P,= OP :
solid, Px=P,= -0.75P : dot-dashed, P,=P,= 0.75P : dashed,
P.=-P,= 0.75P : dotted)
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