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Surface Modification of Poly (vinyl chloride) Coated Steel Sheet
by Electron Beam Induced Graft-Polymerization

Koji Mori, Kenji KosHiisHI and Ken-ichi MASUHARA

Synopsis :

Surface modification of poly(vinyl chloride) (PVC) coated steel sheet by electron beam induced graft-
polymerization with various monomers was investigated. As solubility parameters & of monomers
increased, mutual solubility of monomers and plasticized PVC decreased. As a result, apparent graft
decreased with increasing & of monomers. Degree of stain for grafted PVC coated steel sheet
decreased with increasing & of monomers. It is assumed that graft chains, which consisted of monomers
with larger &, prevented plasticizer from migrating in the interior side of PVC film. As grafting
temperature increased, thickness of graft layer and average graft concentration increased, and degree
of stain decreased. On the other hand, formability of grafted PVC coated steel sheet decreased with
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increasing grafting temperature.
PVC coated steel sheet decreased.

Layer grafted with methacrylic acid was rigid and made formability of
In case of grafting with 2-hydroxyethyl methacrylate, graft layer was

more flexible and hardly spoiled excellent formability of original PVC coated steel sheet.
Key words : electron beam induced graft-polymerization; poly (vinyl chloride) coated steel sheet; suface
modification ; solubility parameter ; plasticizer; graft chain; degree of stain; formability.
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Table 1. Abbreviation and solubility parameter ¢
of monomers.

Monomer Abbrev d (cal/em®)%5
n-Butyl methacrylate ) nBMA 8.6
Methyl methacrylate MMA 8.8
Styrene St 9.3
Acrylonitrile AN 10.5
Methacrylic acid MAAc 11.2
2-Hydroxyethyl methacrylate HEMA 1.7
Poly (vinyl chloride) PVC 9.4
Di (2-ethylhexyl) phthalate DOP 7.9
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Fig. 1. Relationship between apparent graft and

solubility parameter of monomers.
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Fig. 2. Relationship between degree of stain and
solubility parameter of monomers.
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Fig. 5. Relationship between thickness of graft
layer and grafting temperature.
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Fig. 6. Relationship between average graft
concentration and grafting temperature.
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Fig. 7. Distribution of potassium on plasticized
poly (vinyl chloride) film, grafted with methacrylic
acid and treated with K;CO3; aqua subsequently, by
EPMA : 1, grafting temperature 20°C; 2, 40°C;
3, 60°C; 4, 80°C.
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Fig. 8. Relationship between degree of stain and
grafting temperature.
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Fig. 9. Infrared spectra of grafted PVC films by
ATR method : 1, control film; 2, MAAc-grafted
film; 3, HEMA-grafted film.
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Fig. 10. Infrared spectra of 1, PVC; 2, DOP;
3, PMAAc; 4, PHEMA.
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Table 2. Properties of T-bend formability and
Gardner impact formability.
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IFig. 11. Stress-strain curves of grafted

PVC films:1, Control;
film; 3, HEMA-grafted film.
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Fig. 12. Relationship between yield strength

and grafting temperature.
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