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Comparison between fatigue behavior of polymeric
composites manufactured by hand lay up and vacuum
infusion process (VIP)
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Abstract

In this study, the fatigue behavior of fiber reinforced polymer (FRP) composites (reinforced
epoxy with different orientations of E-glass woven mat (0, 90, +45)) made by hand lay up
and vacuum infusion process (VIP) has been compared. According to the results of static
tension test, fracture strength was higher in VIP specimens than hand lay up ones, which
was 387 MPa and 233 MPa respectively. With respect to the results of tension-tension
fatigue test (R=0.1), higher fatigue properties were also observed for VIP specimens. At 76
MPa stress amplitude, VIP specimens survived for 151624 cycles; whereas the fatigue life of
hand lay-up specimens was 44422 cycles at 65.57 MPa stress amplitude. These observations
can be related to the more defects formed during manufacturing of hand lay up specimens.
Studying fracture surfaces of the mentioned specimens after fatigue test by the means of
SEM (scanning Electron Microscopy) revealed that fiber pull out and debonding in hand lay
up specimens and matrix cracking, and debonding in VIP specimens were the main
mechanisms for their fatigue failures.

Key words: fiber reinforced polymer composite, fatigue, hand lay up method, Vacuum
Infusion Process (VIP)
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Conventional materials
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Vacuum infusion process
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! Debonding

? Fiber pull out

* Matrix cracking

* Cohesive debonding
> Adhesive debonding
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