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ABSTRACT : PMMA panels are made by two fabrication methods; cell molding and belt molding processes.
But these methods have disadvantages in productivity and cost. So plastic processing engineers are very
interested in developing a new production method for PMMA panels using plastic films as molds because the
new method can reduce production cost of belt molding method as well as can improve productivity of cell
molding method. To give a solution for developing such a new molding method, the effects of methyl metha-
crylate compound composition and curing reaction condition on the processability and mechanical strength of
PMMA panels were investigated in this study. Poly(vinyl acetate) film was used as molds in producing PMMA
panels. To determine an MMA compound showing good processability and good mechanical properties after
curing, ingredients and their compositions were optimized step by step. Acrylic acid, as a coupling agent and a
modifier, played an important role in increasing mechanical strength of PMMA panels.

Keywords : PMMA panel, MMA compound, mechanical properties, curing, molding.
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Table 1. Ingredients and Composition of The Basic
MMA Compound

material contents (parts)

MMA syrup 100.0
EGDMA 3.0
A-174 1.8
BYK-W980 0.2
DC-1400 0.1

BW-153 180.0
BPEH 0.3
CPN 0.3

Ee2|H, A27¢@ A2%, 20034



Polymer (Korea), Vol. 27, No. 2, 2003

mm F7¢] PMMA &A 2] A5 7A1A 242 4=
o ojsrEe) A sk A Ak wheel o3 F4%
Q= A3l AssEr} Ewdste] 497 PMMA B
_o,] :tu:]o] Jﬂ}j—s]_x] E?S]u_ _,__r_7<4 o7 -Eodo] Hauglq
01 MMA u].]tg-i/] /HH x:ﬂ Z/K—L/] zﬂo] .ﬂ_g_a‘]— 7—]
2= yepyith 718 MMA wigEe] 242 60 CollA]
1A 59t A} AsE skar 130 CellA 3417 53t §
733} PMMA 29| AlHS 7HA 3L S48

712 MMA ®i3HEe] A3t 27 4%, MMA Hli3hs
o) A8k 21 Y 7FEEE PMMA A9 Aol
Ackt e vz AR A3} 20L o) g3t
MMA WIEHES A7) e obF Feshh 2 4
71 MMA MTEE Lo 227 e T A
AAAE sk glom, oHdk 4] A9 4
Al FA7F 10 mm o)st= wlwA gk A5 A3} EP
o Z20] 2ak Azl M= 60 TollA 1x17ke]aL oA}
7d3= 130 TollA 2A47be] At olrt. dibrow
FRAR] T3 A wE =4 S ¥ F
J_,ﬂ_f__ Z?.Ti ;(]/\ sl—ﬂ;doa _17:1—5] A]—%% 1
Hum FA3 o)Ak A3t vks Fol MMA —*rxl«l

-

f”-ﬂ

rE

5 HkSoll 93 EAlske] A 9 slwgxe] A
o] BAAoR AsYx|m 2 TA3} x710] PMMA )
o] BAe o Z 43S v|AA Hrf wEhd 2 A7
o] 712 MMA vigHEe] digk Ao ojx A3 &
9 A3t A7+ AASEA PMMA BA1¢] 57, o]}
A3} &=, A3} Aztel oy Al 343 =
=, ?—ﬁi} A7 W PMMA A9 Sl wE =3
7] W3}S Table 20 A ste] Yel gt

Figure 1) 3743} &% 9 $743} A7ke] %4 6
mmel PMMA o] 22 7o u]x] J3FS 1o

T sloh A5 SRS} 58S A W) W

AP e we Ast AztlA o & 25 A=E
Uelyz ek 2@z 37435} 57} 150 T2l 735
A= A3 A7k] 2 ]ﬂ-g Z3}gte] ulebs 23]
3 el dolx: A Yehyn ok o= g

o < PMMA 719 dsjel Z]dshe Ao An

Table 2. Flexural Strength of PMMA Panels with
Different Thickness Cured at Various Postcure Tem-
peratures

time(h) 1 2 3 4
term. thicknes
(0 6 13 19 6 13 19 6 1319 6 13 19
s(mm)
130 740 710 685 780 740 730 810 760 745 - 780 760
140 765 730 710 795 770 755 800 780 770 - 795 780
150 795 760 730 805 800 790 800 810 805 - 810 810
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Figure 1. Effect of postcure time and temperature on the
flexural strength of PMMA plates with different thickness. (a)
6 mm, (b) 13 mm, and (c) 19 mm.
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Figure 2. Initial viscosity of MMA compounds containing
fillers of different size.
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Table 3. Flexural Strength and Density of PMMA
Panels Containing Fillers of Different Size

size 9 um ISpym  25um 55 um
flexural up 850 790 650
strength _down 880 830 760 apparent
kgglem’) T TATTTTT30 D UIT0 . separation
density up 1.7166  1.7523  1.7540  observed
3 down 1.7190 1.7560 1.7616
(kg/em™) ---mmmmmmmmioo oo oo

A -0.0024 -0.0037 -0.0076

1000

900+

800+
© bottom

700

top
600

Flexural Strength (kg /cm?)

500

9 15 25 55
Filler Size (um)

Figure 3. Flexural strength at the top and bottom of PMMA
plates containing fillers of different size.
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Figure 4. Density at the top and bottom of PMMA plates
containing fillers of different size.
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Table 4. Composition and Properties of MMA Com-
pounds Containing Different Amount and Types of
Initiators

material contents (parts)
MMA syrup 100.0 100.0 100.0 100.0
EGDMA 3.0 3.0 3.0 3.0
A-174 1.8 1.8 1.8 1.8
BYK-W980 0.2 0.2 0.2 0.2
DC-1400 0.1 0.1 0.1 0.1
BW-153 180.0 180.0 180.0 180.0
n-DDM 0.4 0.4 0.4 0.4
BPEH 0.3 0.3 0.3 0.3
CPN - 0.1 0.15 0.2
BPO 0.3 0.2 0.15 0.1
surface flatness poor good fair poor
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Table 5. Composition of MMA Compounds Contain-
ing Different Amount of EGDMA

material contents (parts)
MMA syrup 100.0 100.0 100.0 100.0
EGDMA 2.0 3.0 4.0 5.0
A-174 1.8 1.8 1.8 1.8
BYK-W980 0.2 0.2 0.2 0.2
DC-1400 0.1 0.1 0.1 0.1
BW-153 180.0 180.0 180.0 180.0
n-DDM 0.4 0.4 0.4 0.4
CPN 0.2 0.2 0.2 0.2
BPO 0.1 0.1 0.1 0.1
BPEH 0.3 0.3 0.3 0.3

600

Flexural Strength (kg; /cm?)
g

1 2 3 4 5 6
EGDMA Content (phr)

Figure 5. Flexural strength of PMMA plates containing
different amount of EGDMA.
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Table 6. Composition of MMA Compounds Contain-
ing Different Amount of BYK-W980

material contents (parts)
MMA syrup 100.0 100.0 100.0 100.0
EGDMA 3.0 3.0 3.0 3.0
A-174 1.8 1.8 1.8 1.8
BYK-W980 0.1 0.2 0.3 0.6
DC-1400 0.1 0.1 0.1 0.1
BW-153 180.0 180.0 180.0 180.0
n-DDM 0.4 0.4 0.4 0.4
CPN 0.2 0.2 0.2 0.2
BPO 0.1 0.1 0.1 0.1
BPEH 0.3 0.3 0.3 0.3
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Figure 6. Flexural strength of PMMA plates containing
different amount of BYK-W980.
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Table 7. Composition of MMA Compounds Contain-
ing Different Amount of Acrylic Acid

material contents (parts)
MMA syrup  100.0 100.0 100.0  100.0  100.0
EGDMA 3.0 3.0 3.0 3.0 3.0
A-174 1.8 1.8 1.8 1.8 1.8
Acrylic Acid 0.0 0.2 0.3 0.4 0.5
BYK-W980 0.3 0.3 0.3 0.3 0.3
DC-1400 0.1 0.1 0.1 0.1 0.1
BW-153 180.0 180.0 180.0  180.0  180.0
n-DDM 0.4 0.4 0.4 0.4 0.4
CPN 0.2 0.2 0.2 0.2 0.2
BPO 0.1 0.1 0.1 0.1 0.1
BPEH 0.3 0.3 0.3 0.3 0.3
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Figure 7. Flexural strength of PMMA plates containing
different amount of acrylic acid.
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