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Abstract : Acrylic adhesives for automobiles protection were prepared by emulsion
polymerization. Monomers used were n-butyl acrylate(BA), acrylonitrile (AN), butyl
methacrylate(BMA), glycidyl methacrylate(GMA), and acrylic acid (AA). Emulsifiers used
were sodium lauryl sulfate and polyoxyethylene lauryl ether, which are an anionic
emulsifier and a nonionic emulsifier respectively. Potassium persulfate was used as an
initiator and polyvinyl alcohol was used as a stabilizer. Emulsion polymerization was
carried out in a semi-batch reactor at 70C and agitation speed was kept at 200 rpm.
Water resistance, heat resistance, acid resistance, alkali resistance and smoke resistance
were examined. As a result, when each 0.03 mole of GMA and AA was introduced, the
adhesion properties and various above mentioned resistances of the prepared adhesives
were satisfied the standard for automobiles.

Keywords : acrylic protective adhesives, emulsion polymerization, water resistance,
heat resistance.
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Fig. 1. Tensile strength changes with the
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Fig. 2. Peel strength changes with the
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Lo e 5

OO foeeeevm et m e e e e e e e e
—®— Tickmess: §.12 mm

400

300

Extension %]

200

00 b et e

0.00 0.01 0.02 0.03 0.04
GMA and AA Concentration [mol}

Fig. 3. Extension changes with the
concentrations of cross-linking agents.
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Table 1. Recipe for Emulsion Polymerization of BABGA

Reactant Materials [g(mol)]

Products BA AN BMA GMA AA water KPS PVA SLS PLE
BAB (% 5 o 0o o0y 20 08 30 04 02
BABGA-L (%) (5 oih ©oh Oop 20 08 30 04 02
BABGAZ (03 (8 o1py (0o0p ©op 20 08 30 04 02
BABGA-3 (%) (o8) (o1n (009 Gop 20 08 30 04 02
BABGA-L (0 (0B 014 Goh oy 20 08 830 04 02
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Table 2. Reaction Conditions and Physical Properties of Products

Products Reaction COI]th}OHS Viscosity Solid Content(%) Tg(C)
Temp.(TC) Time(h) (cP)

BAB 70 6 2256 384 -6.34
BABGA-1 70 6 2195 36.8 -4.69
BABGA-2 70 6 2291 373 -4.24
BABGA-3 70 6 2251 38.1 -3.95
BABGA-4 70 6 2530 38.8 -3.72
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Fig. 4. Changes in tensile strength of
adhesives as a function of GMA and
AA concentrations before and after
water treatment.
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Fig. 5. Changes in  peel strength  of
adhesives as function of GMA and
AA concentrations before and after
water treatment.
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Fig. 6. Effect of GMA and AA
concentrations on swelling ratio.
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Fig. 7. Changes in tensile strength of
adhesives as a function of GMA and
AA concentrations before and after
heat treatment.
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Fig. 8. Changes in  peel strength  of
adhesives as a function of GMA and
AA concentrations before and after
heat treatment.
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