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ABSTRACT : Isocyante terminated urethane prepolymers were synthesized by the reaction of
4,4’-dimethyl phenyldiisocyanate(MDI) and ester type polyols such as ethylene glycol/
butanediol adipate(EBA), neopentylglycol/butanediol adipate(NBA) and hexanediol adipate
(HA). All of the NCO-terminated urethane prepolymers are solid at room temperature, but they
become mobile enough to be disposed onto a substrate upon heating about 80°C. Subsequently,
they are solidified and cured through the reaction with moisture. Tensile behavior of the ure-
thane hotmelt exhibits characteristic features depending on the type of polyol. The adhesive
strength determined by single lap shear joint is higher in order of HA, NBA and EBA based ure-
thane hotmelt, which can be correlated with the magnitude of breaking energy of the cured

films. The failure mode are cohesive for all cases and the adhesive strength increases as the test
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is performed faster. This indicates that the strength of the adhesive joint is primarily dependent

upon the bulk properties of the adhesives.
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Fig. 1. Crosslinking mechanism of NCO-terminat-
ed polyurethane hotmelt with moisture.
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Fig. 2. Structures of polyols used.
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Fig. 3. A single lap shear joint.
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Fig. 4. IR spectrum of NCO-terminated polyure-
thane hotmelt.

Table 1. Molecular Weight of Urethane Hotmelts
Mw |NCO %

Reactant polyols
Ethlyene glycol-
butanediol adipate
(EBA)
Neopentyl glycol-
butanediol adipate
(EBA)
Hexanediol adipate
(HA)

Urethane A 23,000 2.02

Urethane B 23,300 2.05

Urethane C 24,000 1.95
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Table 2. Thermal Properties of the Moisture Cured
Urethane Films

T (C) TL(C) |4dH (cal/g)
Urethane A|] -42.6 not shown |not detected
Urethane B -46.2 42.4 225
Urethane g not shown 55.6 J 745
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Fig. 5. Stress-strain behavior of moisture cured
polyurethane hotmelt.
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Table 3. Tensile Properties of the Moisture Cured
Urethane Films

0,(MPa)|e,(%) | 6,(MPa) | &,(%) | Wy(J)
Urethane A - - 42.1 682 2.2
Urethane B 48 7.6 425 690 2.5
Urethane C| 14.6 8.2 28.5. 725 3.1
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Table 4. The Lap Shear Adhesive Strength of Re-
active Urethane Hotmelt and EVA

A & A Lap shear strength(MPa)
Urethane A 3.35
Urethane B 4.12
Urethane C 7.56
EVA 141
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Ae) 3 dold 33 Azke] §7) A2l o}
sl itk Hebd, $7048 Sl e
AR A% ARz Auk 424 A4 2
Rl 2 Sz 24 o 4 3.

V. 2 £

MDIg} ej~v|2e}lgle] Z2}8-¢] ethylene glycol/
butanediol adipate, neopentyl glycol/butanediol
adipate 22|71 hexanediol adipateS AR&-3lo] opt
ol ojrolo|ETNE = R ZjEenE
st HE A ZeEeme ARRA B
40l gl 2A Aegen, £44A A =
e 1A HFA 19 5719} w3t A
HAFe] A JtaTEs Y48 Fo2H A
o] w3 H et AFAHY 37}t HAA AA ol
A o, Ao AP&r | et Frhske A
o2 Mo} H2A A 4o] AAHS A=

F8 8298 ¢ 7 s AER = 24 F

Zg224 AAA o] =& hexanediol adipated A}

80} Az 347} 1 S5 AREE e
.

4 A
B odTe 199595 oM FA7]971e Ak
Aol ola) SAEgon old AAEF Y
B A7l FoAd AN G AnATAT

&919] Asta| Yol djste] At 8- Agc)

3 1

Ho
rek

1. A. V. Pocius, “Adhesion and Adhesives Tech-
nology,” Carl Hanser Verlag, New York, 1997.

2. P. Borg and J. Boutillier, Adhesives Age, July
31 (1986).

3. T. E. Baker, G. C. Fix, P. Gianas, and J. S.
Judge, Adhesives Age, Feb. 25 (1980).

4. J. K. Rasmussen and H. K. Smith II, J. Appl.
Polym. Sci., 28, 2473 (1983).

5. Y.-S. Chun, Y.-K. Hong and K. H. Chung, J.
Korean Ind. Eng. Chem., 7, 194 (1996).

6. K. H. Chung, Y.-K. Hong and Y.-S, Chun, J.
Korean Ind. Eng. Chem., 9, 226 (1998).

7. K. C. Frisch, H. X. Xiao and R. W. Czerwinski,
Adhesives Age, Sept. (1988).

8. D. J. Grillo and T. L. Housel, J. of the Adhesive
& Sealant Council, 24(2), 179 (1994).

9, F. C. Erler, J. of the Adhesive & Sealant Coun-
cil, 24(2), 159 (1994).

10. A. N. Gent and G. R. Hamed, J. Appl. Polym
Sci., 21, 2817 (1977).

11. A. N. Gent and G. R. Hamed, Rubber Chem.
Technol., 55, 483 (1982).

Elastomer Vol. 33, No. 4, 1998



