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Abstract: Hard coatings were deposited on a polycarbonate plate as potential substitutes for glass in cars. In
this research the copolymers of p-polyphenylene (PPH) and m-phenylene (MPH) were synthesized, and using
these copolymers the coatings were conducted on a polycarbonate plate. The hardness of the coating surface
was affected with the mole ratio of PPH and MPH in the copolymer. When the mole ratio of PPH : MPH
in the copolymer was 20 : 80, the coating showed 2H class of pencil hardness and also showed the best abra-
sion resistance.
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Table 1. The physical properties of the copolymers of PPH and MPH
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1,4-DBB:1,3-DBB (w1%) Mn Mw Mw/Mn Tg (°C) 7 inh (dL/g)
P05 5:95 12,200 18,300 1.50 158.0 0.62
P10 10 : 90 11,900 18,000 1.51 156.5 0.61
P15 15 : 85 11,500 17,900 1.56 153.7 0.59
P20 20 : 80 11,700 17,900 1.53 1543 0.60
P25 25 : 75 10,800 16,600 1.54 151.1 0.58
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Figure 1. TGA thermogram for the copolymers of PPH and
MPH.
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Figure 2. SEM for the cross section of the coating film
using P20 (bar represents 10 um).

Table 2. Pencil hardness and adhesive power of the coat-
ings with the copolymers of PPH and MPH

Pencil hardness Adhesive power

P05 1H 43/50
P10 1H 50/50
P15 1H 50/50
P20 2H 50/50
P25 2H 41/50
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Figure 3. Haze of the coating film after abrasion resistance
test using CS-10 wheel under 500 g, 500 cycles. A: origi-
nal PC, B: P05, C: P10, D: P15, E: P20, F: P25.
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