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Abstract

The non-uniform ultraviolet (UV) photopolymerization of acrylic films allows the formation of surface reliefs
through a self-developing process. The parameters that influence the growth of the reliefs for polymer films made of bis-
phenol-A-diglycidil-ether diacrylate (BGEDA), an aliphatic polyurethane diacrylate and an aromatic polyurethane
diacrylate, mixed with tri-propylen-glycol diacrylate as promoter, have been investigated. The results show that the time
of photopolymerization, the after-curing self-developing time, the mixture composition and the polymer film thickness
influence the relief development in a complex way. The behaviours of the different monomers were explained on the
basis of two main factors: the properties of the polymeric network and the diffusion phenomena which take place in the

polymer bulk. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Ultraviolet (UV)-induced polymerization is a
chemical process that is widely used to obtain
cross-linked polymeric films with industrial appli-
cations in many fields, mainly for the production
of coatings, adhesives and electronic devices [1].
The basic advantages of UV-induced polymeriza-
tion are the very fast reaction, the absence of sol-
vents and the possibility of controlling the physical
and chemical properties of the cross-linked film
through the selection of a suitable mixture of
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monomers and/or oligomers containing UV reac-
tive functional groups. Moreover, the possibility of
obtaining and controlling a relief formation pro-
cess, which is self-developing after the irradiation
step under conditions of non-uniform cross-link-
ing of the polymer film, can extend the application
of UV photopolymerization to new technological
fields such as holography, data storage and pro-
cessing, diffractive optics and microoptics [2].

A UV curable resin film submitted to irradiation
through a mask which controls the UV spatial dis-
tribution on the film surface develops a non-uni-
form conversion of the reactive functional groups
in the bulk of the film and a mass transport occurs
between sections with different levels of monomer
conversion. As a consequence a localized swelling
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