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Abstract

Thermally-induced deformation in SMC (sheet molding compound)

products is analyzed

using three dimensional finite element method. Planar fiber orientation, which causes the

anisotropic material properties, is calculated through the flow analysis during the compression

stage of the mold. Also curing process is analyzed to predict temperature profile which has

significant effects on warpage of SMC products. Through the developed procedure, effects of

various process conditions such as charge location, mold temperature, fiber contents, and fiber

orientations on deformation of final products are studied. And processing strategies are proposed

to reduce the warpage and the shrinkage.
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Table 1 Maximum thermal deformation of SMC plate after cooling for each different temperature

profiles as in Fig. 8(a) just before the closing molds are removed

Case Maximum shrinkage (mm) Maximum warpage (mm)
(a) 0.830 -2.380
(b) 1.080 6.230
(c) 0.936 2.960
(d) 0.885 1.780
(e) 0.893 1.070
Table 2 Thermomechanical and kinetic properties of SMC!%2®
Density p=1900 kg/m?
Specific heat c=10J/g- K
Heat transfer coeff. k=053 W/m - K
E.=73,000 N/mm?
SMC Fiberglass ye=0.25
properties @=5x107/"K
E.=2750 N/mm?
Matrix vn=0.34
an=37x107%/°K
a;=4.9x10%s"}
a,=6.2 x10%™!
Chemical Curing eq. coefficients b,=140 KJ - mol~!
properties b;=51 KJ - mol~!
m=13

n=2.7
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