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Abstract — Compatibility of unsaturated polyester (UP) and low profile agent (LPA) of polystyrene (PS) have been
investigated under various mixing conditions such as the ratio of UP and LPA, mixing time, mixing temperature, and
input amount of 2nd UP. It was possible to obtain mixture with small particle size and low phase separation in condition
of 35 g of LPA, 25 g of 1st UP input, 5 min of mixing time, 1700 rpm of mixing speed, and 45 g of 2nd UP input. It was
found that compatibility of UP and LPA was very sensitive to mixing conditions. In addition, molded sample using sheet
molding compound prepared by stable mixing condition appeared good properties such as low water adsorption, low
shrinkage, and high gloss.
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Table 1. Materials for preparation of sheet molding compound

Materials S-14 S-2?
UPR¢ 17.52 17.52
LPA (SC530) 7.51 7.51
curing agent (TBPB)* 0.23 0.23
retardant (PBQ 2%) 0.30 0.30
additive (BYK-996) 0.25 -
additive (BYK-972) 0.25 -
additive (S-100) 1.25 1.25
release agents (Zn-St powder) 1.25 1.25
filler (S-2000) 47.56 48.00
thickener (CBU-616) 0.75 0.75
colorant (UP-white SP1) 3.13 3.13
glass fiber (G/F 25.4 mm) 20.00 20.00
Total 100.00 100.00

S-1¢ preparation of general sheet molding compund, S-2°: this work, UPR®:
unsaturated polyseter resin, LPA low profile agent, TBPB: tertiary butyl
peroxylbenzoate.
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Fig. 1. Schematic of shrinkage measurement apparatus.
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Fig. 2. Micro globule size and phase separation ratio of solution of
unsaturated polyester and low profile agent with various UP
amount.
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Table 2. Physical and surface property of sheet molding compound
prepared from unsaturated polyester resin with low profile

agent of polystyrene
Physical and surface property S-1 S-2
flexural strength (FS, Mpa) 150 152
flexural modulus (FM, Mpa) 11000 13000
tensile strength (TS. MPa) 70 72
water absorption (WA, %) 0.25 0.1
specific gravity 1.725 1.721
shrinkage (%) 0.11 0.05
hardness (barcol) 35 38
gloss (%) 81.7 88.2
0 —
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Fig. 7. Cure shrinkage versus cure time for S-1 and S-2.
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Fig. 8. SEM image of sample using sheet molding compund of S-1
and S-2. S-1: preparation of general sheet molding com-
pund, S-2: this work.
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