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Finite Element Simulation of Material Flow and Weld Line Formation
in SMC Compression Molding
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Abstract

SMC (Sheet Molding Compound) is made of unsaturated polyester resin and other additives
reinforced with randomly distributed chopped fiberglass strands. Because of its higher stiffness
per unit mass, SMC was used as a substitute for steel for automotive steel outer panels. Thus,
understanding of flow characteristics during fabrication of SMC is of importance since the
formation of weld line depends on material flow. In the present study, SMC compression molding
simulations in the flat and T-shape molds were accomplished. During simulations, the preferential
flow occurred at the low mold closing speed while plug flow was observed for the higher mold
closing speed. When the preferential flow was observed, the weld line was seen at the final stage.
For simulations, rigid-viscoplastic finite element method was applied. Self-contact algorithm was
also applied in order to predict the formation of the weld line. Simulation results were compared

to the experimental results available in the literature.
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Fig. 2 The deformed shapes of the SMC charge at
several stages of reductions when the closing
die speed was 15 mm/min
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Fig. 3 The deformed shapes of the SMC charge at
several stages of reductions when the closing

die speed was 50 mm/min
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Fig. 4 The deformed shapes of the SMC charge at
several stages of reductions when the closing
die speed was 250 mm/min
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Effective strain distributions of SMC compres-
sion molding simulation at several stages of
reductions when the closing die speed was 15
mm/min
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Fig. 6 Temperature distributions of SMC compres-
sion molding simulation at several stages of
reductions when the closing die speed was 250

mm/min
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Fig. 10 Simulation results of T-shape SMC compres-
sion molding simulations at several stages of
reductions when the closing die speed was 15
mm/min
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Fig. 12 Simulation results of T-shape SMC compres-
sion molding simulations at several stages of
reductions when the closing die speed was 250
mm/min
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Fig. 13 Load-stroke curves obtained from the T-shape
SMC compression molding simulations for
various closing die speeds
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Fig. 15 Temperature distributions of T-shape SMC
compression molding simulation at several
stages of reductions when the closing die
speed was 15 mm/min
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speed was 15 mm,/min
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