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ABSTRACT: The waste FRP occured in the fabrication of SMC (sheet molding compound)
bathtubs and the waste polyurethane foam occured in electronic manufacture and waste insu-
lator were applied as a soundproof and light weight pannel in the waste FRP unsaturated
polyester matrix resin composites to recycle. The effect of filler contents.on the mechanical
properties and interfacial phenomena of the filler and matrix on the composites was evaluat-
ed. The tensile strength of composites reached its maximum value of 82.34 MPa when the
filler content was 70 wt%, and the more content of reinforcement is increased, the more ten-
sile modulus was decreased. The flexural strength and modulus of composites, reinforced
70 wt% with filler content, were dominant compared to the other samples to 72.5 MPa, 958.
4 MPa respectively. When composite of reinforced 70 wt% with filler content, it was con-
firmed that pull out phenomena and cracks did not occur in the interface of reinforcement
and matrix resin through the SEM observation. Also, waste FRP and urethane foam were dis-
persed well into matrix resin as filler.
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Table 1. Pkysical Properties of Isophthalic Type
Unsaturated Polyester

viscosity solid parts  gel time max. extho.
(cps at 25 C) (Wt%) (min) temp.('C)
i0 160

47 54

Table 2. Basic Properties of Waste FRP Powder

matrix filler
(THPA) (CaCO3;)

30.8% 36.7% 28.0% 4.5% 100%

glass fiber additive total

Table 3. Preparation Conditions of Composites
with waste FRP and Urethane Foam

Exp % Z’;’f accelerator temp.  pressure  time
no. polyester FRP fam  (TEPB) (wt%) (¢) (Kgf/em') (min)
1 20 70 10 1 1
2 2% 65 10 1 1
3 3 60 10 1 1 180 2% 2
4 K5 55 10 i i
5 40 5 10 1 1
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Figure 1. Schematic diagram of automatic hot-press
for composites. 1. Hot-press 2. Controller 3. Air Com-
pressor 4. Mold 5. Air Regulator. )
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Figure 2. FT-IR spectra of composites with waste
FRP and polyurethane. (a) 60 wt% waste FRP/PU
ratio, (b) 65 wt% waste FRP/PU ratio, (c) 70 wt%
waste FRP/PU ratio, (d) 75 wt% waste FRP/PU ratio,
and (e) 80 wt% waste FRP/PU ratio.
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Figure 3. Tensile strength of composites according to
waste FRP/PU contents.
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Figure 4. Tensile modulus of composites according to

waste FRP/PU contents.
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Figure 5. Elongation of composites according to
waste FRP/PU contents.
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Figure 6. Flexural strength of composites according
to waste FRP/PU contents.
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Figure 7. Flexural modulus of composites according
to waste FRP/PU contents.
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Figure 8. SEM photographs of composites according
to waste FRP/PU contents. (a) 60 wt% waste FRP/
PU ratio, (b) 65 wt% waste FRP/PU ratio, (c) 70 wt%
waste FPR/PU ratio, {(d) 75 wt% waste FRP/PU ratio,
and (e) 80 wt% waste FRP/PI ratio.
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