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ABSTRACT : FT-IR measurement and the physical properties of polyurethane adhesive prepared from the polyol, isocyanate,
2-HEMA and other acrylate monomers were examined. The softening point, viscosity, adhesion strength and mechanical
properties of the PU adhesives were reviewed by Ring and Ball method, Brookfield viscometer and universal test machine,
respectively. Results revealed that increment of both PPG amount and butyl acrylate content decreased softening point,
adhesion strength, tensile strength and 100% modulus. However as 2-HEMA and MDI content increased the mechanical
properties including tensile strength, 100% modulus increased, and also the viscosity and NCO content increased.
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Figure 1. FT-IR Spectrum of NCO prepolymer.
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Figure 2. FT-IR Spectrum of polyurethane adhesive.
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Table 1. Polymerization Condition of Polyurethane Adhesive with
Different DPE-21/PPG Content (NCO/OH mole ratio : 1.5)

1 2 3 4 5
DPE-91 540 480 420 360 300
PPG 60 120 180 240 300
MDI 112.5 112.5 112.5 112.5 112.5
2-HEMA 19.5 19.5 19.5 19.5 19.5
EA 45.0 45.0 45.0 45.0 45.0
MA 25.8 25.8 25.8 25.8 25.8
AIBN 12 1.2 1.2 1.2 1.2
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Figure 3. Variation of softening point and adhesion strength with
PPG content in the polyurethane polymerization.
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Table 2. Polymerization Condition of Polyurethane Adhesive with
Different MDI Content (NCO/OH mole ratio : 1.2~1.5)

1 2 3 4

DPE-21 600 600 600 600

MDI 90.0 97.4 105.0 112.5

2-HEMA 15.6 15.6 15.6 15.6

BA 38.4 384 38.4 38.4

AA 21.6 21.6 21.6 21.6

AIBN 1.2 1.2 1.2 1.2
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Figure 5. Variation of softening point and adhesion strength with
MDI content in the polyurethane polymerization.
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content in the polyurethane polymerization.
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Table 3. Polymerization Condition of Polyurethane Adhesive with
Different 2-HEMA Content (NCO/OH mole ratio : 1.2)

1 2 3 4 5
DPE-21 600 600 600 600 600
MDI 90 90 90 90 90
2-HEMA 7.8 11.8 15.6 19.6 234
BA 384 38.4 384 38.4 38.4
AA 21.6 21.6 21.6 21.6 21.6
AIBN 1.2 1.2 1.2 1.2 1.2
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Figure 9. Variation of viscosity with 2-HEMA content in the polyur-
ethane polymerization.
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Figure 10. Variation of tensile strength and 100% modulus with
2-HEMA content in the polyurethane polymerization.

Table 4. Polymerization Condition of Polyurethane Adhesive with
Different Butyl Acrylate Content (NCO/OH mole ratio : 1.2)

1 2 3 4 5
DPE-21 600 600 600 600 600
MDI 90 90 90 90 90
2-HEMA 7.8 7.8 7.8 7.8 7.8
BA 384 57.6 76.8 96.0 1152
MA 38.6 38.6 38.6 38.6 38.6
AIBN 1.2 1.2 1.2 1.2 1.2

<3} o] AAJobo| EE HEE7]el| F]8kal 70ColA] SAIRE
HHE-A1AH NCO 2t E2]-9-| &k prepolymerE 3L LFA] cap-
ping RH-&-2 F3to] v ue 292 % prepolymers =
.1 % oAl E %%HI oAk HElolTH 0| E
= 7heta HE AP ES deth webA] # AN e £
NAHEA Z2]&7 A DPE21S ARgakal 11 o] 9ol v
72;]/\]7].1_ butyl acrylate®] $tegHs}o & &
B3l butyl acrylateFel] w2k A2 9] S5 4
AspH el o Eok% nj 3k &2 ¥ NCOES prepolymer 2]
mole H](NCO/OH)+= 122 173kl o] Agde sk 2442
Table 40l e SITE

< DPE21, MDI ¥ U2 95+ 4% 7l 82 59
sk ol Al FEES Ak, AR, AFLE
modulus 52 =7 3k0] WA Figure 110 A8 9 A2 =
°] W35 YeRfleh 34 Table 2 & 3914+ butyl acrylate
o] A3t 38.4g 2] O} Table 49 K== Z1A 9 butyl
acrylate¥F©] 38.4g o]0 7 F7}Ekef| met Asgo] Fast
o olg st AEFE Hol= olfw A ol o] HgelA

= butyl acrylate”} DA EA] Hrb= A2 A1) Ete] w}

=

140 - 3
120 - L 25
100 -
2
Softening 80 - adhesicn
Point - 15 strength
[T) 60 - (kg/em)

40 -
i 0ftening Point

05
20 | =gpmadhesion strength

o . L i L o
384 57.6 76.8 96.0 115.2
BA Contentig)

Figure 11. Variation of softening point and adhesion strength with
butyl acrylate content in the polyurethane polymerization.
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Figure 12. Variation of tensile strength and 100% modulus with
butyl acrylate content in the polyurethane polymerization.
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