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Table 1. D IXHICH I 2 BEABWIMNICK I S H L DXSH

Monthly weather data during the test period of outdoor exposure at Tsukuba.

B T2k E (mm) BFEHKIR(C) BEHEXEHE (MI/m?2)

daily average rainfall  daily average temperature daily average global solar radiation
ngll\?%i? 6.2 25.4 17.1
ﬁﬁﬁ?ﬁ 3.2 25.6 15.0
Sepftgln?tﬁrg 5015 12.0 216 116
ozc?cl)ﬁglz%i 14 16.7 125
Novemter 3015 5.0 125 7.6
[£$$§3€55 13 7.2 8.3
uﬁgﬁﬁs 2.7 3.9 9.7
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Discoloration of WPCs with various wood contents (20%-60%) having different surface characteristics
(sanded and unsanded) exposed to outdoor for 6 months.
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Visual appearances of WPCs with various wood contents (20%-60%) having different surface
characteristics (sanded and unsanded) as function of outdoor exposure time.
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Fig. 3. RTERD¥ 7% (W - KRB BRZZABIEAE (20% -60%) O WPC D)L atdiikbRic i
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Degrees of chalking for WPCs with various wood contents (20%-60%) having different surface
characteristics (sanded and unsanded) exposed to outdoor for 6 months.
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Surface roughness of WPCs with various wood contents (20%, 30%, and 60%) having different surface
characteristics (sanded and unsanded) exposed to outdoor for 6 months.
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Fig. 5. RSV REZRTO LRI L 7=k &2 AR A% (20%. 30%. 60%) O WPC ZHOFIMLINZARY kb

IR spectra of sanded WPCs with various wood contents (20%, 30%, and 60%) before outdoor exposure.
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Fig. 6. Z#WIH 1 2 H TOXMEZWI LB AR GHE (20%. 30%. 60%) O WPC i DR HHIRIY
ARYT RV
IR spectra of sanded WPCs with various wood contents (20%, 30%, and 60%) after 1 month outdoor
exposure.
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Influence of wood contents and surface sanding on weathering properties of
wood plastic composites (WPCs) in outdoor exposure test

Masahiko KOBAYASHI"", Yutaka KATAOKA", Atsuko ISHIKAWA ",
Masahiro MATSUNAGA", Toru KANBAYASHI" and Makoto KIGUCHI *’

Abstract

Wood plastic composites (WPCs) have been gaining market share in the exterior materials such as decking
because of their good water and decay resisting properties. However, the problem of weathering properties, such
as discoloration and chalking (formation of fine powder on the surface of WPCs) that often occur during the long
term outdoor use, still remains to be solved. In this study, WPCs specimens with various wood contents were
manufactured and half of them were subjected to sanding treatment to form a wood-like appearance. They were
then exposed to outdoor weathering for 6 months to examine the effects of sanding process and wood content on the
extent of discoloration and chalking of WPCs. It was shown that discolorations of sanded WPCs were greater than
that of unsanded ones throughout the exposure. The discoloration behavior of WPCs with more than 30% of wood
contents was clearly different from that with 20% of wood content. The amount of chalking products for sanded
WPCs was higher than that for the unsanded ones, and the degree of chalking increased as wood contents increased.
Possible causes of these behaviors were discussed and a surface degradation model of WPCs in outdoor exposure
were proposed.

Key words : Wood plastic composites (WPCs), outdoor exposure test, photodegradation, discolorations, chalking
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