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: PG, neopentyl glycol : NPG)el Z+ Bu|E ZHsla] 3 o]g7]4t (isophthalic acid :
IPA)E} £33} o]¥7]4t (maleic anhydride : MA)2] EFEE g o2 AR, TH 9|
BAEAS 2YAE dAZERE (Y& Zisman ploto 2 H7isidn, ®£8 2|9 Fxet 8
el BAE H&2A FHo2 AT TH glassol] 9§ Y& UPE 3 AHEof disl
A 30.5mN-m'& 941, PG/NPG &v|% NPG #alo] 271848 UPE 437 LA ¥&7
7 gEgEo] Zags A 4 AUk 28l ZeF vt k& UPE #2l9] 54 a4
& ZH BAR Axo] PSR &4, F8 g4 e 74 a4 AEA o4& &4% PG
Bz NPGe| @3] 371848 2e g8 d& +

ABSTRACT: In this study, various unsaturated polyester (UPE) resins were prepared from
the condensation polymerization of mixtures of saturated (isophthalic acid : IPA) and unsatur-
ated (maleic anhydride: MA) dibasic acids with propylene glycol (PG), neopenty! glycol
(NPG). The critical surface tension (X¢) for the surface characteristics of a solid were estimat-
ed by Zisman plot, and the structure-property relationship was investigated by measuring the
rheology of resins. The values of 7 for glass of solid were 30.5 mN-m™' for UPE resin liquids.
As the content of NPG in a PG/NPG glycol mixture increased, both the contact angle and
the surface tension of the UPE resin liquids were found to decrease. The dynamic
viscoelasticities of UPE resins with different glycol molar ratios were also measured. Shear
rate dependence of viscosity and angular frequency dependence of storage, and loss modulus
tended to decrease with increasing NPG content.

Keywords: contact angle, Zisman plot, critical surface tension, viscoelasticity.
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Table 1. Properties of Unsaturated Polyester
Resins Prepared from Different Glycol(PG/NPG)
Molar Ratios

. . viscosity molecular  storage
LPE mole ratio degre?e @5t. weight  stabilty
resins  of components  of acid o) (M) (120, min)

UPE-1 IPA(0.5)/MA :
(05)/PG(L0) 2590 1100 3278 64
UPE-2 IPA(0S)/MA
(0.5)/PG(0.75)/ 2589 1095 3540 71
NPG{0.25)
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NPG{0.5)
UPE-4 1PA(05)/MA
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NPG(0.75)
LPES IPAOSIMA —ocer 100 5as6 8

(0.5)/NPG(1L.0)
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Figure 1. Surface tension of unsaturated polyester
resins for styrene monomer solution at 25 C.
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Figure 2. Surface tension of unsaturated polyester
resins with Aerosil, and without Aerosil at 25 C.
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Table 2. Surface Tension and Contact Angle of
Various UPE Resin Liquids for Glass and Unsat-
urated Polyester Resin Film at 25 °C

UPE
resin
liquids
UPE-1 PG(1.0)
UPE-2 PG/NPG(0.75/0.25)
UPE-3 PG/NPG(0.5/0.5)
UPE-4 PG/NPG(0.25/0.75)
UPE-5 NPG(1.0)

contact angle
(degree)
glass UPE film
7194 5093
62.61 5021
58.67 48.70
5384 4793
4946 4716

surface tension

glycol molar ratios T, (mN-m)

46.40
44.20
42.80
41.45
40.70
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