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Preparation of PMMA Marbles by Film Molding Method
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ABSTRACT : Two commercial processing methods have been used to produce poly(methyl methacrylate)
(PMMA) marbles; cell molding method and belt molding method. Cell molding method has low
productivity and belt molding method has high equipment cost as well as high production cost. A new
production method for PMMA marbles using plastic films as molds was studied in this investigation to
overcome the shortcomings of cell molding and belt molding method. As plastic film molds for producing
PMMA marbles, poly(vinyl acetate) film was used. A methyl methacrylate compound, which has good
processability in film molding and shows good mechanical properties after curing, was prepared and used to
produce PMMA marbles by film molding method. Properties of the PMMA marbles produced by film
molding method were similar to, or higher than, those of commercial PMMA marbles produced by cell
molding and belt molding method respectively. The film molding method is considered to have high
possibility in commercial application.

Keywords : PMMA marbles, MMA compound, film molding, properties.
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MMA + additives

PMMA bead —>*

MMA syrup
filler oy
MMA compound
mold ready > mold
* filling
bottom film
fixing & drying *
: * curing (60 C,1 h)
thickness mold & demolding
cleaning *
postcuring
(150 C, 1 h)
PMMA marbles

Figure 1. Procedure for producing PMMA marbles by film
molding method.
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Figure 2. Possible structures of the mold body for film
molding method. (a) free mold (thickness), (b) fixable mold,
and (c) fixed mold.
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Figure 4

(1) carrier (2) mold (3) MMA compound tank (4) regulating
tank (5) coating knife (6) film roll (7) guide roll (8) upper film
coating roll (9) film fixing roll (front, back) (10) film fixing roll
(side) (11) film cutter (front) (12) guide roll (13) film cutter
(back)

Figure 3. A schematic diagram of the processing apparatus
for film molding.
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Figure 4. Top view of the mold body.
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Table 1. Properties of PMMA Marbles Produced by
Various Molding Methods

property unit film belt cell
molding  molding  molding
(this work)

density g o’ 1.75 1.7 1.80
hardness(Barcol) ’ 65 65 61
tensile strength kg * cm/em’ 350 370 180
flexural strength kgg/ em’ 750 750 540
flexural modulus kgg/em’” 107700 90600 82000
impact strength(IZOD) kg, - cm /em’” 1.45 149 127
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