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INTRODUCTION

» There is a trade off when designing a composite part for

ballistic purposes:
= Structural strength requirements call for less than 1%
volds with strong adhesion between fiber and matrix
- Ballistic energy absorbing requirements call for resin
lean composites with weak fiber-matrix interphases.

= The energy-absorbing properties may be tailored through

the sizings applied to the fiber or through control of the
resin infiltration of the composite part.

= Interphase characterization process developed for the
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Dynamic Interphase Loading Apparatus (DILA) was used
to characterize a glass fiber reinforced vinyl ester system.
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The interphase region is formed by the diffusion of the vinyl

ester matrix and styrene towards the glass fiber surface and
erfaclarl and film former away from the surface.
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MATERIALS AND SAMPLE PREP
Vinyl Ester
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- Matrix: Vinyl Ester
«Fiber: E-glass fiber
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STRENGTH AND MODULUS
RESULTS

[moia swen.
-| m Micredrapiet St
| Intsrphass Modulus

ook

Intsrphues Modulus, @1 [MPa)

- -
G




SPECIFIC ABSORBED ENERGIES
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The total absorbed energy for the as-manufactured and
aged specimens was similar but the aged specimens
exhibited less transitional energy
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Conical Tip has much higher contact siresses, which cause
excessive damage during fatigue cycling
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ABSORBED ENERGIES
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v CONCLUSIONS

4+ Incompatible sizing exhibits similar
strength and interphase modulus as

compatible sizing.

4+ Long term aging in water caused a 27.6%
decrease in interphase modulus.

+ Initial fatigue studies showed a minimal

effect on the strength and modulus, buta
19% decrease in absorbed energy
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