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Abstract: The thermoset polyurethanes for in-mold coating system were prepared by using XP 2488, a polyester polyol,
and C 1100, a polycarbonate diol, as polyols and Desmodur N 3600, a hexamethylene diisocyanate trimer-type, as a cur-
ing agent. It was revealed that tensile strength, elongation at break increased with increasing content of XP 2488. Poly-
urethanes prepared with C 1100 content of 25 wt% showed the highest value of adhesion (Class 0). Thermal and light
stability increased with increasing C 1100 in the polyurethanes. And polyurethane prepared with a polyol consisting of
25 wt% XP 2488 and 75 wt% C 1100 exhibits an excellent self-healing ability, i.e. the scratch formed on the surface can
be repaired instantly.

Keywords: thermoset polyurethane, in-mold coating, self-healing, hexamethylene diisocyanate trimer-type, tensile
strength, elongation.
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Figure 1. Polyurethane (PU) formation reaction.
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Figure 2. Formation of PU network.
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Figure 3. Scratch resistance test condition.
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Figure 4. FTIR spectra of PES (XP 2488) and PCD (C 1100).
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Figure 6. Adhesion test result (substrate: ABS).
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Figure 7. Stress-strain curves of PU network PES/ PCD blends.
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Table 1. Tensile Properties of PU Network PES/PCD Blends

PES/PCD Tensile strength Elongation at break
(Wt%) (MPa) (%)
100/0 60.5 4.8
75/25 35.0 99.8
50/50 139 80.3
25/75 3.4 69.9
0/100 2.0 53.5
= * FES: XP 2488, FCD: C 1100
g0 | .
R
= N,
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= L
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Figure 8. Tensile strength of PU network PES/PCD blends.
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Figure 9. (a) Dynamic storage modulus and (b) Tan & of PES/PCD
blends based PU network.

Table 2. Storage Modulus at 30 °C (Mpa) and 7, (°C) of PES/
PCD Blends Based PU Network

PES/PCD (wt%)

Storage modulus at 30 °C (Mpa)

100/0 1562.8

75/25 11124

50/50 91.8

25/75 11.1

0/100 2.8

PES/PCD (wt%) Tan 8 max T, (°C)

100/0 1.334 56.0
75/25 1.443 458
50/50 1.421 339
25/75 1.400 11.2
0/100 1.455 -24.6
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Figure 10. Thermal properties of PES/PCD blends based PU net-
work.

Table 3. Glass Transition Temperature (7,) Obtained from
DSC and DMA of PES/PCD Blends Based PU Network

PES/PCD T, (°C) T, (°C)
(Wt%) from DSC from DMA
100/0 554 56
75/25 33.9 45.8
50/50 26.1 33.9
25/75 7.5 11.2
0/100 -38.9 -24.6
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* PES: XF 2488, PCD: C 1100

8 Il Heal resistance
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PES/PCD Heat resistance | Fade resistance
(wt%) (AE=) | (AE*)
100/0 7.25 5.72
75/25 6.12 4,08
50/50 5.24 36T
25/75 4.68 2.78
0100 3.91 2.1

Figure 11. Heat and fade resistance of PES/PCD blends -based PU
network.
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and self-healing mechanism.
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