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Abstract— The mechanical properties and low-profile characteristics of unsaturated polyester/polyurethane
(UPE-PU) IPN materials as matrices of the fiber-reinforced composites were studied for the application of sheet
melding compound (SMC) process. Improved impact strength was observed with increasing the content of poly-
urethane and lowering the crosslink density in the polyurethane network. Optimum condition for the UPE-PU
[PN matrix was obtained when polyurethane content was 20% and Mc was 2840. In this case, impact strength
was increased 22% and tensile strength was decreased 13%. PTMG based polyurethane showed better impact
strength than PPG based PU did. On increasing the content and Mc of polyurethane the low-profile characteris-
tics of the IPN matrices was improved.
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Table 1. Materials

Deatination Description Source

PPG Poly {propylene glycol) (Mw = 1000) kona Polmi

PTMG Poly (tetramethylene ether glycol) (Mw = 997) du pont de Nemours

TMP Trimethylol propane Tokyo Kasei

MD! 4, 4’-diphenyl methane diisocyanate Mitsui Nisso Urethane

UPE Unsaturated Polyester (MP-756) National Chem. Co.
61.4% wt nonvolatile National Chem. Co.

GF Glass fiber (L =0.6 in) National Chem. Co.

CaCO;, Calcium carbonate National Chem. Co.

ZnSt Zinc stearate National Chem. Co.

MgO Magnesium oxide National Chem. Co.

TBPB t-Butyl peroxybenzoate National Chem. Co.
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Table 2. Formulation of FRP

Materiaj Content
Resin (UPE + PL) 100pbw
CaCO, 100pbw
ZnSt 3pbw
MgO 0.7pbw
TBPB 1pbw T2%
GF 28%%

*pbw = parts by weight
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Fig. 1. Dissipation factor (tan §') as a function of temper-
ature for PPG based PU-UPE [PN matrix
materials.
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Fig. 2. Dissipation factor (tan §) as a function of temper-
ature for the PPG based PU 30%-UPE 70% I[PN.
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Fig. 3. Effect of PPG based PU content on tensile strength
in PU-UPE IPN's
(M) Mc=960 (#) Mc=1590 (&) Mc = 2840
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