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Relationship between Structure and Properties of
UV-Curable Polyurethane Acrylate lonomers
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Abstract : A series of UV-curable polyurethane acrylate ionomer were
synthesized from isophorone diisocyanate (IPDI), poly(tetramethylene ether glycol)
(PTMG),  2,2-bis(hydroxymethyl}propionic  acid (DMPA), triethylamine  (TEA),
2-hydroxy ethyl acrylate (HEA), and dibutyl tin dilaurate (DBT) as a catalyst.
2 2-dimethoxy-2-pheny! acetophenone (DMPAP) was used as a photoinitiator. The
fims of UV-cured polyurethane acylate ionomer were prepared by casting the
formulated materials onto a glass plate at room temperature and cured using a
medium pressure mercury lamp (80 W/em, Amax = 365 nm). Effects of DMPA
content, molecular weight of PTMG and degree of neutralization on the properties
were investigated. It is found that the storage modulus increased with increasing
DMPA content. The glass transition temperature of sample A shifted to higher
temperature as the content of DMPA was increased. Tensile modulus also
increased with increasing DMPA content.  Modulus and Tg decreased with
increasing molecular weight of PTMG form 650 to 2000. With increasing the
degree of neutralization, ionomers exhibited improved modulus.
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Table. | Basic Formulation of the Feed (in grams)

A. Variation of DMPA Content

Run#  DMPA(Wt%) IPDI PTMG DMPA TEA HEA
A-1 3.89 94.70 80 10 7.54 4947
A-2 5.44 76.13 60 10.58 7.98 39.77
A-3 6.68 121.00 80 2 15.08 63.21
A-4 7.73 71.55 40 13.33 10.06 37.37

B. Variantion of segment molecular weight

soft segment molecular

Run# weight {PDI PTMG DMPA TEA HEA
B-1 650 76.13 60 10.58 798 39.77
B-2 850 66.47 60 10.58 7.98 34.72
B-3 1000 61.77 60 10.58 7.98 32.26
B-4 2000 48.43 60 10.58 7.98 25.29

- 469 -



C. Variantion of degree of neutralization

Run n:jt?::jag;n IPDI PTMG  DMPA TEA HEA
Cc-1 25% 66.47 60 1058 1.995 3472
c-2 - 50% 66.47 60 1058 399 34.72
c-3 75% 66.47 60 1058 5.985 34.72
c-4 100% 66.47 60 1058 7.98 72
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FTIR spectra of polyurethane acrylate ionomer.
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Fig. 2 Effect of DMPA content on storage modulus for UV-cured sampie A
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Fig. 3 Effect of molecular weight of PTMG on storage modulus
for UVv—cured sample B
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