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B AFoMs s ZEvdde Wrkedsd B J2Ee 7171 98k polyester polyol,
epoxy resin, 4,4-dicyclohexylmethane diisocyanate (Hi2MDI), dimethylol propionic acid (DMPA)E Al&-3}
o] epoxyE I3 FEA ZPLEes FASATE E=I FAE FEA EF‘J—.—?A]E]-«] 240
DSC, UTM, adhesion test 5& 3 Hrlstich 4= —}r“l‘?—ﬂ' Z9 g e Tge -50°C F-olA
UERGE O™, epoxy resin®] o] Fr1gtol| wEl Tgx A$sle 23S el Epoxy resin]
#gel bl me ARYEE Shsian, dge o oSt w0 AAE 9 dlere g
22 polyol : epoxy = 99 : 1914 Hgh& ERAATH

In this study, Waterborne polyurethanes (WPU) using Epoxy group were synthesized with polyester polyol,
epoxy resin, 4,4-dicyclohexylmethane diisocyanate (Hi;»MDI), dimethylol propionic acid (DMPA) to improve
the hydrolysis resistance and adhesion. In addition, the properties of the synthesized waterborne polyurethane
was evaluated through DSC, UTM, adhesion strength. Tg of the synthesized waterborne polyurethane is shown
in the vicinity of -50°C. Tg were increased with as epoxy resin contents increased. The tensile strength was
increased as the content of epoxy resin increases, elongation was decreased. Optimum adhesion and hydrol-
ysis-resistance strength were obtained when polyol : epoxy ratio was 99 : 1
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Table 1. Synthesis Conditions of WPUE (unit : mol)
Polyol Epoxy resin  Polyol : Epoxy ratio Hi;MDI IPDI EDA DMPA
WPUE-1-0 0.037 0 100 : 0 0.077 0.018 0.022
WPUE-1-1 0.0366 0.0004 99 : 1 0.077 0.018 0.022
WPUE-1-5 0.036 0.002 95 :5 0.078 0.018 0.022
WPUE-1-9 0.035 0.003 91 : 9 0.079 0.018 0.022
WPUE-2-0 0.038 100 : 0 0.078 0.018 0.022
WPUE-2-1 0.0379 0.0004 99 : 1 0.079 0.018 0.022
WPUE-2-5 0.037 0.002 95 :5 0.080 0.018 0.022
WPUE-2-9 0.036 0.004 91 : 9 0.081 0.019 0.022
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Figure 1. Schemetic diagram of WPUE.
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Figure 2. FT-IR spectra of WPUE (a) Polyol + Epoxy +
DMPA, (b) NCO terminated prepolymer, (¢) WPUE.
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Figure 3. 'H-NMR spectra (a) 'H-NMR spectra of WPU,
(b) 'H-NMR spectra of WPUE.
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Figure 4. DSC thermograms of WPUE; (a) WPUE-1 (b)
WPUE-2.
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Table 2. Properties of WPUE

2w - 5134 - WAk

Te(C) Tensile strength  Elongation Peel strength (kgf/cm)
2
(kgf/em”) (%) Initial Final Hydrolysis-resistance
WPUE-1-0 -49.82 3205 + 8 7054 + 5 42 £ 0.55 9+ 1.1 0.148 + 0.07
WPUE-1-1 -49.17 350.26 £ 6 694.5 + 4 55 +1 12 £ 04 0.68 = 0.3
WPUE-1-5 -48.79 390 + 8 680.5 = 5 52 +£1 12.5 £ 0.5 0.45 + 0.03
WPUE-1-9 -48.42 420 £ 10 663.7 = 3 495 + 1 10.5 + 1 0.3 + 0.03
WPUE-2-0 -49.2 147.95 £ 10 719 £ 10 240 = 1 335 £ 04 0.24 + 0.02
WPUE-2-1 -49 161.07 £ 12 709 + 12 2250 £ 5 548 £ 0.3 0.3 + 0.03
WPUE-2-5 -48.87 253.94 + 10 641 £ 9 24 + 045 5.58 £ 0.3 0.25 £ 0.01
WPUE-2-9 -48.54 350.37 + 14 602.3 + 10 235+ 0.7 5.05 £ 0.5 0.2 + 0.02
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Figure 5. Mechanical properties of WPUE; (a) WPUE-1 (b) 2N Aoz 4 QTH20-23].

WPUE-2.

Figure 404 Ei= Hke} o] epoxy ol S7H
of wet Tg7t F7keke As FAT &+ AU o=
soft segment®] ZAo|7} Z}E&4E soft segement®] do-
main®] FA| HLEEA] X3 FEjoA AFETF0] o] Fof
Aol mwE} soft segmentﬂ Asol F29 hard segement
of o5 ZA W3lE WA HFoh o] Z$ soft segment
o] o Zdo] Tdeh hard segment®} ZARE ] 9lo]

3.4. M=l WPUES| HEF SM
€ WPUES H2E7Ee dstgom, =7, 4
g 2 yWrkeEs) Wrt 234E Figure 69 UE
BIPA=2
Figure 6(a)v olZA| & Wslo] W& HAAEE
Uehd Aoty Z88 : o ZFA] =12 B7} 99 : 19
A HEREe Mg =& S JeERATh o ZA717)

=

HZ gl Ale 2 16H 15, 20154



—&— Initial strength
—A— Final strength
12 A
£
=
2 10 +
=
s 4
2
o 8-
s
]
3
o X\H—i
49
2 T T T T
0 2 4 6 8 10
epoxy contents of OH group(%)
(@
7
—&— Initial strength
—A— Final strength
6
£
2 57
=
<
£
<
g4
s
» et
T 31
@
3 T |
[
7 I
1

epoxy contents of OH group(%)
(b)
Figure 6. Peel strength of WPUE; (a) WPUE-1 (b) WPUE-2.
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