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Damages evaluation of low velocity impact on glass/polyester-foam sandwich

panels using the acoustic technique
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Nowadays increasing application of Sandwich panels in various structures as like as aerospace and ship is
due to excellent high strength to weight ratio, sound insulation and thermal properties. The study of failure
mechanism in composites and especially sandwich panels are investigated as cutting edge. In this research,
the acoustic emission data of low velocity impact tests has been used to study the impact strength and
various defects created in glass / polyester-polyurthane foam composite sandwich panels with 3 different
types of Lay-up technique. The analysis of the acoustic data and the study of the force-displacement
diagrams and the visual images of the specimens after the various impacts of 20, 38 and 60 ] have been
studied. For this purpose, the obtained force-displacement diagrams and acoustic energy in each frequency
range during the impact tests are interpreted and their relation to the types of failure mechanism, such as
matrix cracking, fiber breakage and debonding in this type of sandwich panel has been extracted. Also, by
studying the force-displacement diagrams and investigating the maximum reaction force and elastic return
strength, acoustic events in signals has been verified. The results showed that the impact resistance of the
cross-ply lay-up was30 to 40% higher than other specimens in the all impact tests.
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Fig. 2 Applying pressure force to the sandwich panel in a static
pressure test
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Fig.1 Fabrication of sandwich panels with different fiber Lay-ups
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Fig. 4 (a): Acoustic emission test [15], ( b): sample signal taken
during impact test of sandwich panels
8l SeiwsST JUSew aiges (B) ¢« SetsST G prasné (3051 () 4 S

[ 0w)

L pCI-2

J 92018 59U 9 ool &y s

('Y

322



J 94018 5)9Ud 9 polc &y s

(' ¥

323

Ve 5 03 5) Jo=xo puol

woTaNbe Sk 90 R ol e 4o )l ool wsie 2L

4000 -~
3500 -
3000 -
2500 H
2000 H

~

P
g 1500 A

1000
500 rl\ /\

0 = T y T y T . T . )
500 4 M.OOWO. V 0015 002  0.025

-1000 -

D (m)

©
Fig. 6 Force-Displacement diagram for 38 J impact test a: T1, b: T2, c:
T3
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Fig. 5 Force-Displacement diagram for 20J impact test a: T1, b: T2, c:
T3
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Table 2 Absorbed energy for each sandwich panel in impact test

4o
S1 18.19 36.562 57.36
S2 17.910 19.37 42.41
S3 18.230 27.417 54.237
600 T . . . .
| ®Resin Cracking mDebonding Fiber Breakage
500 +
= 1
I 400 +
4
g 1 |
2 300 4 u ] H B
S I ]
>3
S 200 1 * *o
LC { GO0 000000 @ ® 900 00N
1004 o & LR R R AR 1 2% 2 14
0 t t t t |
0 0.2 0.4 0.6 0.8 1
Time (s)
@)

11000 -

7000 -+

F(N)

3000 A

-1000 4 0.005 0.01! 0.02 0.025 0.03

-5000 -

D (m)
(b)

6000 -

5000 -

4000 A

3000 -

F(N)

2000 -

1000 A

-1000 A

-2000 -

(©
Fig. 7 Force-Displacement diagram for 60 J impact test a: T1, b: T2, c:
T3
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Fig. 10 AE Cumulative energy for different failure mechanisms at 20J

impact test (a): Matrix cracking, (b): debonding, (c): fiber breakage
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Fig. 9 Time-frequency diagram for diffrent samples (a): T2-20, (b):
T3-60, (c): T1-20
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Fig. 11 AE Cumulative energy for different failure mechanisms at
38J impact test (a): Matrix cracking, (b): debonding, (c): fiber
breakage
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Fig. 12 AE Cumulative energy for different failure mechanisms at

60 J impact test (a): Matrix cracking, (b): debonding, (c): fiber
breakage
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