VIBRATION RESPONSE
BEHAVIOUR OF GLASS
FIBRE/EPOXY LAMINATES AT
VARIOUS VOLUME FRACTIONS

BY: NUR FARHANA I[ZWANI BT MOHAMAD EZAN!I




vy ¥ ¥ $

INTRODUCTION

Composite materials are extensively used for different types of structures
because of their lower weight to volume ratio when compared to conventional
materials.

The response of composite materials under dynamic loading has received much
attention recently.

The impact absorption capability of composite materials is dependent upon the
interfacial strength between fiber and matrix.

Also the mechanical behavior including impact behavior of composites is much
dependent on the fiber volume fraction.
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PREPARATION OF EXPERIMENTAL PLATE

fabricated by SIRIM using COMPRESSION MOULDING MACHINE




SUPPORTING STRUCTURE

Foam

- Less bouncing foam
since so much bouncing
will lead to noise
- To absorb the force exerted
- The effects of vibrations
in the sponge are likely
to be small.

Rubber Mat

-To provide suspension and to avoid
external interference due to
environment, the structures is
placed over a rubber mattress.

- Will support the plate in pivot form
-The load will be acting downward
- The vibration should be distributed
uniformly
-The nail size should be as minimal as
possible so that the contact area will be
small.



DATA ACQUISITION SYSTEM

LMS SCADA SOFTWARE SYSTEM



FLOW ON DATA ACQUISITION SYSTEM

No






The signals acquired by the accelerometers were displayed on the monitor with

the frequency response function (FRF) as shown.
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Typical Modal Analysis from the FRF signal to obtain the natural frequency and

damping factor of the plates
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RESULT

TEST 1 TEST 2 TEST 3 TEST 4

Volure Fracton of Frequency | Damping | Frequency | Damping | Frequency | Damping | F Dampi
Composite Material ) i | FIVALEREY | SATDIg
Hz] o Po] | (Hef | DAl | [He] | D] | [He] | [l

0% 3185 | 0695 | 311953 | 0789 | 312372 | LT | 313.014 | 078

45% 203673 1 0975 | 275579 | 083 | 275431 | 0898 | 274632 | 094

40% 30120 | 0788 | 310452 | 0835 | 310202 | 0952 | 310023 | 0935

35% 282145 | 0900 | 28474 | 0477 | 280289 | 064 | 273.899 | (.24




RESULT

Damping Ratio (%) vs Frequency (Hz)
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DISCUSSION

From the tabulated values in the table, it could be clearly
seen that 5o% volume fraction exhibit the highest
fundamental frequency followed by 40%, 45%, and 35%
under vibration of impulse. The results of all the plates
with different volume fractions clearly showed in the
graph. The most significant damping was observed for the
plate with 50% volume fraction that is the plate of the
highest internal damping. The plate with 35% volume
fraction were observed to have the smallest damping
ratio which is obviously showed the big different with the
other plates.



CONCLUSION

As the conclusion, the frequencies of the plates with 50% and 40%
volume fractions are approximately the same and also the damping
values are remarkably higher compared to the others. The plates
with 45% and 35% volume fraction have lower frequencies and the
damping values are within the same range. Although all plates are
glass fibre/epoxy laminated composite plates, they definitely show
different damping characteristics: the damping value can be
significantly larger or smaller, and linear or nonlinear damping is
possible.



