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ABSTRACT : In this study, the one-component curable polyurethane resin was manufactured using blocked isocyanate and
hybrid technology. To prepare the one-component curable hybrid polyurethane, silica hybrids including hydroxyl group was
synthesized, and the size, shape and distribution of hybrid particle in polyurethane resin were confirmed. Then the dissociation
property, mechanical property and molding property of blocked isocyanate were investigated. The dissociation property of
blocked isocyanate in one-component curable polyurethane became better as the heating temperature and treatment time
increased. The synthesized silica hybrid had spherical appearance and size of 23~27 nm in diameter, and it was observed
that the hybrid particles were homogeneously distributed in polyurethane structure. In the case of hybrid polyurethane, the
mechanical property, anti-abrasion and thermal property were higher than those of general polyurethane, and it was observed
that the mechanical property was maintained when the plasticizer was introduced.
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Scheme 1. Synthesis of one-component curable polyurethane.

Table 3. Compositions of one-component curable polyurethane

(unit : g)
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Figure 1. IR spectra of polyurethane ((a) isocyanate prepolymer and (b) NCO-blocked polyurethane).
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Figure 5. SEM images of silica hybrid in hybrid polyurethane
((a) magnification 5.0x10* and (b) magnification 1.0X105).
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Table 4. Viscosity and fluidity of polyurethane resin by plasticizer content
Polyurethane GPU HPU
Content of plasticizer (phr) 15 35 65 15 35 50 65
Viscosity _ 297,000 | 80,200 | 47,500 | 27,300 | 200,000 | 60,300 | 33,800 | 21,000
(cps, room temp., spindle # : 6)
Fluidity (sec) 420 180 50 290 140 65 25
Table 5. Molding property of one-component curable polyurethane (GPU) by plasticizer content
Content of plasticizer (phr) 15 35 50 65
Viscosity 297,000 80,200 47,500 27,300

(cps, room temp., spindle # : 6)

Appearance

Molding property Poor

Good Good Good

Table 6. Molding property of one-component curable hybrid polyurethane (HPU) by plasticizer content

Content of plasticizer (phr) 15

35 50 65

Viscosity

(cps, room temp., spindle # : 6) 200,000

60,300 33,800 21,000

Appearance

Molding property Poor

Good Good Good
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Figure 8. DSC thermogram of cured polyurethane.

Table 7. Mechanical properties of polyurethane elastomer by plasticizer content

Polyurethane GPU HPU
Content of plasticizer (phr) 15 35 50 65 15 35 50 65
Hardness (A type) 72 70 65 55 73 72 70 67
Tensile strength (kgf/cm®) 252 224 172 105 280 276 266 255
Die-C tear 70 65 63 60 74 75 70 68
Elongation (%) 360 355 395 410 355 360 380 360
Din abrasion (mm3loss) 75 85 115 110 59 60 60 55
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Figure 9. Mechanical properties of cured polyurethane ((a) hard-
ness and (b) tensile strength).
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