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AT o] FY=oiN Yrt. & AFNE UPEed F219-d% (polyurethane, PU) & =3}
of AL I ol E2|9ee] soft segmentd ¥l UP/PU ¥ EHAZ
E3A AU viXE 9% AvEgdth. UP 9@ 3=547]d widro|aA|cholE
(methyldiisocyanate, MDI}& WA vg-A7le 2 PUE UPEUd =40 + AU UPY
U3 PUS| @33o] 2wt% Y w7t 713 & A4 &€ 24 ol UP< PUS| 2 o
Eoln] I ol uf BAY gEe] AAde AL VWER TAZE: ET WEY A=
RojAch 2|3 Fel o] ¥AF] F/HETE £AS &F Yol BolAA Hol FES Wi F
A3 R37] g AU g FojAdE Ao e,

ABSTRACT: Unsaturated polyester (UP) resin is one of the major thermosetting resins. It is
very useful as the matrix resin of the composite material because of its low viscosity. The
polymer resin, however, has sevei .l drawbacks; The volume shrinkage occurs during the
crosslinking reaction of the UP resin with styrene monomer and the resulting polymer is
weak to the alkali and also brittle. The mechanical properties of UP resin can be improved by
blending various materials. In this study, polyurethane (PU) was used as a modifier in order
to enhance the toughness of the UP resin. The goal of the research is to study the effect of
the polyol molecular weight as a PU soft segment and the PU contents on the toughness of
PU-modified UP resins. UP/PU polymer network may occur through the reaction between
isocyanate group in the methyldiisocyanate (MDI) and hydroxyl group in the UP molecules.
The maximum toughness value was shown at 2 wt% of the PU content. This effect results
from the incorporation of the PU segment into the UP resin.
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Figure 1. Schematic diagram of UP/PU IPN reac-
tions.12
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Table 1. Basic Properties of Unsaturated Polyes-
ter Resin ’

Table 2. Summary of Materials of Polyurethane
Components

. viscosity at  styrene com functio- sample OH-value  composi- company
resin P 95 ¢ (cps) contents (%) TP nlty No. " mKOH/g tin
. Aekyung MDI 28 C-MDI 400 - polymeric MDI Korea Polyol
TP-183™ ortho-phthalic 784-960 37 oy, PP 1000 1000 113
2 PP2000 2000 56 gg
Polyol PP3000 300 % Korea Polyol
A o y PP 3000 3000 56 y
glycerol .
3 PP4000 4000 42 o0
PP5000 5000 31

B B AYAA A8 UPE g4o2 AMeH
 2=2E-Tgd $£AZ JANHAEY TP-
183™¢ A}g-31glon] 1 54L& Table 1o] vehl
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Figure 2. Decrease of a characteristic peak absor-

bance for MDI/UP system during reaction.
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Figure 3. Viscosity viersus time plot of materials at
room temperature; ll MDI, @ UP, o MDI/UP=1/1,
v MDI/UP=2/1.
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Figure 4. Conversion of different MDI/UP molar ra-
tios.

£, Gt 78 24F9 7] v:& 44 Yeghd
t}. Beer-Lambert & o]g-3lo} 7§ ztz}e] 4]
o @ F=25E APL 73 Figure 49
Yepy At

olaAlopilo|ES] FE7l &4 E 2] V)87 @
< 3A Jest. ol g Fosis B4}
7] ol 2F oA olo|ETle] BA &5}
m27] gEoletn AztHch. MDIg} UP9] wj7} 2/
1Y do] APEo] 50%E d= R UP uio 9
Y ¥3 MDIigle] whgo] o8 oz yzidrh
g 05/1, 1/19)4] Aggo] 100%9] =s}
A R3= AL UPY Eo] u)$ =7] wjiq)
MDI7} UP Qe 3=S47j9t 283 w33
X Aoz ¥, HE =M Mol ut
o o] MDI9] %7 HL4E 27 wigacye
BE oz el UP 2dd MDIE &9 %

Polymer(Korea) Vol 25, No. 1, January 2001



Eedeoz AAY B3} FdaHE £ FAY

1000 3000 2000 1000 0
Wavenumber (cm™?)
Figure 5. FT-IR spectra of samples. (A) UP, (B) MDI/
UP blend, and (C) UP/PU system.
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Figure 6. Effect of polyol M, and PU contents on
toughness in UP/PU system.
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Figure 7. Effect of polyol M, and PU contents on
toughness in UP/PU system.
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Table 3. Elongation of UP/PU System

PU content elongation(%)
(wt%) PP1000 PP2000 PP3000 GP3000 GP4000 GP5000
0 22 22 22 22 22 22
2 54 49 45 48 44 49
4 5.2 41 36 34 41 45
6
8

50 38 36 36 37 40
49 33 32 37 31 33
10 53 30 26 37 33 35
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Figure 8. TGA thermograms of UP/PU system.
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