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Abstract

The compression molding of SMC (sheet molding compound) at room tempera-
ture was analyzed based on rigid-viscoplastic approach by three dimensional
finite element program. The developed program was tested by solving the three
dimensional compression of wedge type specimens of aluminum alloys at various
processing conditions. The simulation results were compared well to the experi-
mental results available in the literature. Based on this comparison the program
was proved to be valid and was further applied in solving compression molding
of SMC, which is a thermosetting material reinforced with chopped fiber glass.
To investigate the effects of friction conditions and mold closing speeds for
compression molding of SMC charge at room temperature, compressions of the
cylindrical and rectangular shaped SMC were analyzed for various friction
conditions and mold closing speeds. The calculated load values were compared to
the experimental results for the compression molding of cylindrical specimen.
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Fig. 2 Comparisons of forging loads between simulations and experiments?
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(a) v=15mm/min, m,=0.1 (in the x-y plane)
(b) v=15mm/min, m;=0.8 (in the x-y plane)
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(d) v=15mm/min, m,;=0.8 (in the x-z plane)

Fig. 4 Deformed shapes at 38.2% reduction of height
at various planes

(bulging)e] 7o wehtx] oot wpibga
7h0.88] Hfelle wid-E dde] Frefx

A dehdn 9ee ¢ 4 Ads €S

¥4 sl 15mm/ming oo}l Ao Wi}
gigleomg 2 =Hox z2o YElAE
ok okrh

S AA

Fig. boll A& < %7} 15mm/mino]lz =}
AAa7E 0.1 0.881 7490l Eol7tago]
38.2%< A= AN FAHPE

shem, & 3 ob e 2]
EHEES vpAss AAGFE Z713)
RAe o4 F e, o224 4P shFo)
7t e AFE 4 AU
Fig. 69 o) 7+ A go] 38.2%% wl
e

jru

A

AU

=

o
ST ()

MY EEEs $TE obRAEsL Wl

e 27 wWsheln 9leg o 4 glont A
g4ro) wshe HYESES YL Gl
B2 AR alAn ANRSE o 4 3



SMC 4248349 349 Faassd

A = 0.0396
B =0.0378
C=0.0359
D =0.0341

A=111

A=0121 TN B =0.845

B =0.5887 . — el - 08579

C = 0058 ’ Lo ] - N, PE0312
132 0.02+8 RS

(b) v=15mm/min, m;=0.8

A=119

B =0.896

C=0.601
5 D =0.306

. (d) v=45 mm/min, m;=0.8
(d) v=45mm/min, m,=0.8
Fig. 5 Effective strain distributions at 38.29% reduc-
tion of height for various cases

Fig. 6 Effective strain rate distributions at 38.2%
reduction of height for various cases
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