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T . Methyl methacrylate-glycidyl methacylate & 4889 methacrylic acid & [Finix
TEA A BIHEELYE prepolymerE A3l x Prepolymersl ojzjsbx] v dRBER RoY
o BTHE/A AAA ®mtslg . N,N-dimethyl formamide wiggrh triethylbenzyl am-
monjum chloride MBI 7 Fol A KEAZE & KEL 1XEE 8 F3glst, ETHEL
o 16)4 9] prepolymers} F{t#E & prepolymers} BEME &4 ¥t %oh.  Prepolymer
s} polyethyleneglycol dimethacrylate 34579 ZEFBE1A FE{LEE = polyethylene-
glycol dimethacrylate % polyethylene oxides] &4 #BMEFS ®{inskg = = poly-
ethyleneglycol dimethacrylates] &#&o] #®mE4E Mo stgot. B ®BES HEE o
<9 #®aterg et

ABSTRACT : Electron beam curable prepolymers were prepared by the addition reaction
of methyl methacrylate-glycidyl methacrylate ;copolymer with methacrylic acid, and
electron beam curing was studied for the prepolymer and their mixtures of several kind
of vinyl monomers. When the reaction was carried out in the presence of triethylbenzyl
ammonium chloride in N,N-dimethyl formamide solution, the rate of addition reaction
obeved first-order kinetics. In the electron beam curing, the rate of gel formation of the
prepolymer was slower than that of the mixtures of prepolymer and monomers. In the
curing of mixtures of prepolymer with polyethyleneglycol dimethacrylates, the rate of
gel formation increased with the increase in the degree of polymerization of polyethylene
oxide fraction of polyethyleneglycol dimethacrylate, and decreased with the increase the
polyethyleneglycol dimethacrylate content. The properties of cured coatings were also

examined.
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Table . Properties of MMA-GMA copolymers
lMo]e ratio of
Epoxy
%%polymer ‘I\g]\fn‘z::!gg\dA content | Epoxy value

feed (eq./1008)

1 2:05 | 0.1180 | 847.4

2 2:0.75 ; 0.1942 | 5149

3 2:1 | 0. 2733 l 367.2

Monomer mixture containing AIBN was fed into

benzen at a constant rate.
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Figure 1, Reaction of MMA-GMA copolyemr

with MAA at 95°C. Copolymer : 80g,
TEBAC : 3.73g, HQME : 1, 000ppm to
the weight of GMA, DMF : 800ml.

Copolymer No. (O :3, (0:2,A:1).
Black symbols designate first-order
plot of the reaction.
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Figure 2. Electron beam curing of prepolymer and
monomer mixtures. [ : prepolymer,D :
prepolymer/ethyl acrylate(1/2) mixture,
@ : prepolymer/butyl acrylate  (1/2)

mixture. Dose rate : 3Mrad/sec.
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Figure 3. Electron beam curing of prepolymer and
monomer mixtures. O : prepolymer/PE-
GMA 1G (1/2)mixture,@® : prepolymer/
PEGMA 1G (1/3) mixture. Dose rate :

3Mrad/sec.
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Figure 4. Electron beam curing of prepolymer and
monomer mixtures. O : prepolymer/PE-
GMA 4G (1/2)mixture,@ : prepolymer/
PEGMA 4G (1/3) mixture. Dose rate :
3Mrad/sec.
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Figure 5. Electron beam curing of prepolymer and
monomer mixtures. (O : prepolymer/PE-
GMA 14G (1/2) mixture, @prepolymer/
PEGMA 14G (1/3) mixture. Dose rate
: 3Mrad/sec.
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Tahle [ . Pencil hardness test of eleciron beam
cured coatings on aluminum plates
Coating thickness : 0. 15mm, total dose
5Mrad, Dose rate : 3Mrad/sec.

M Wt. :iatio of Pencil
onomer prepolymer and
monomer hardness
PEGMA 1G 1:2 6H<
1:3 6H
PEGMA 4G 1:2 5H
1:3 2H
PEGMA 14G 1:2 H
: 1:3 HB
EA 1:2 HB
BA 1:2 | HB>
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