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2.1 WPC D&Es&E
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VEFREL, 4C150) 1KLY 50rpm T 5 pEB L2, &,
AT HIRD WPC =7 27 U 7RI HE AT
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la BHRETZHARS
la Testing site of under seawater exposure

le RxFTRBARS
1c Testing site of splash zone exposure
Photo 1. i EBRBEREFRAARR

Marine exposure test
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Table 1 ICHFEAT Y 2 —)IVERT, EEHIMI 2019 4 2
H28 A5 2021 45 A 18 HE TOMDLERK 21 » A
M (627 HED & Uiz, 7272 L. Mk BRERBRIC OV
TIEERDOZEIC X 2K v T —5OWHED T 2019
£10 H 10 H~2020 42 H 7 HOR, Bz RiE Lz,
D, BB ZIENK 18 AN (542 HED &L
7zo 723, Table 1 DIENRFEIARIC DOV TIE, HEZEE
B—HrcadfiLTcwsceh b, ElTRREHEICON

1b B EEHR
1b Under seawater exposure tests

1d AT RFEAR
1d Splash zone exposure tests
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Table 1. YEHFBRBIRFERRAM A r ¥ 2 —)b

Marine exposure test schedule

IEAZEEEWIN 1) R H BAEHH IENFFZHE (HD
total exposure start year, month, and day of end year, month, and day of total number of test days
period (months) exposure exposure (days)

3 201902 28 2019 05 31 92

6 2019 06 10 201909 03 177

9 (H* 2019 09 17 201912 10 (10 10) * 261 (200) *

12 (9)* 2020 01 14 (02 07) * 2020 04 07 345 (260) *

15 (12)* 2020 06 09 202009 10 438 (353) *

18 (15)* 2020 10 07 202101 12 535 (450) *

21 (18)* 20210215 2021 0518 627 (542) *

X ARIRTRABRIC DOV TR, BRIC X 2K v U =5 E OBHRD 72— e il L7z, 55

WICTRIATTRRBRD AT ¥ 2 — )V 72 7R d

¢ The splash zone test was suspended for a certain period due to damage to the seawater shower facility due to the

typhoon. In parentheses, the schedule of the splash zone test was shown.
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ERZA T Y

TCTT, FIZiE N (N, sid/zbH (), LIEZm
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2.7 WPC REIDFRNDH D
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Fig. 4 ICTRATTAEBRE O WPC BX UAMOER B L T
Wi 7Y 2V A 70 A 32— T TR LSRR ERT,
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before the exposure test
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exposure test
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after the 15months
exposure test
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after the 21months
exposure test

KEHEINA
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exposure test
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At

wood
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Fig. 1. ZENX 21 D H RO P RERIC 51 5 WPC 3B X UAMEE T D/ BloZ (L

Changes in appearance of WPC and wood test pieces in under seawater exposure tests for a total of 21 months

BB OIS 55 21 % 25, 2022
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3 H BB EM I RHEIRIC AR L TV 2 h 8L
REINTz, WHOBEERNSDITHTIED 2 HDEME
MREBINTOVBRETHEIZE N, EHICISHhARE
BIZE, BMEDPRKELRBZZI TOEEFOBISE
Nrz,

32 BFRIEREARICLSER

Fig. IR L7z & DI, iR TRtz EREZT % C
NN EONEDEND T &5 B OOFHEZTT -
7z Fig. SICTIENX21 A (627 HH) D RE AR

IZBF 2 WPC BRUAMBRF DOAEOZ L2 /RT,
HCIERERAEZ 3 DARB (92 HED) TOEBNAEL
MADMENI 10 ~ 18 XTI 2T &hbhoiz, &
Ok, tEERLICEMU, 18 HAM (535 HED Tl
124 ~30 X THIMU 7, ZHOFERE L Tid. EEX
Ptz 2 % C IO REF TR ENT B KR
DR ENEZ BND, TSN & BEEHKHO
TEARME DO 035 ) TH 2 AN DY g HHO DL
AT 5 DEMHILEZ T A RER R ERNEZ NS
M, TOMEOVWTRESEHROBRATRETH S, £z, K
R e 2 ORICHBIZRD S Nah o Tz, —F, R
DARMIZDONTIE, FHEINCEDIZEA L NN ST
en, RRBHMOMEBA Z N E L EO V- EZ X
RLUTWS, ZOME, R 3MPATHN I THoizC
EhS, BRTOZEMIEWPC EREBETHZ T LD

SEA SEMHEINA SEHEIN A SEHELMA SEHE18HNA
before the exposure test | after the 3months after the 9months after the 15months after the 18months
exposure test exposure test exposure test exposure test
WPC T -
ABETE% ¢ - }
75% wood contents WPRIs 14 | ~— W f
WPC Yy Y
ABET0% L | 2
70% wood contents Vj?!}gﬂ i WP 3o
WPC [ J
AE65% % :
65% wood contents WPPEs 11 WPPEL
WPC ‘ \F Y F
AHEE60%
60% wood contents WEGO 1 t
A == :
wood —————————
= g.=

Fig. 2. ZEX 18 7 H B OIA R4k IC B 5 WPC B X CAMRSR ) DS BloZ b

Changes in appearance of WPC and wood test pieces in splash zone exposure tests for a total of 18 months

SEHAM3IN A A2l A
after the 3months exposure test after the 21months exposure test
=M i) xME W
surface cross section surface cross section
WPC
ARIIET5%
75% wood = ;
contents .
VN
wood

[P
900.0um/div

Fig. 3. i1 2 id 12 O WPC 5 K UAH AR v o> i s & T Wil oD S . 1

Micrographs of the surface and cross section of WPC and wood test pieces after under seawater exposure test
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Fig. 6 ICZEXN 18 AR (542 HEH) DORIAK BB R
IZBF % WPC 8 K UAMER T OO (b2 d, TR
i Tld WPCIE KR D BIC K b BRBEMB% 3 A
MTRELAOLE, QEDMIZARMDE 9 THBDIC
F L. WPC X 48 ~ 54 TH o7z WPC D=/ 7l BR
IKBWT, B, HHICKZERRDAMPDOY 7=
VORI X ZKBE L E KIS K BBENBXTY 7=
VRS BBUCHET BT YV NI K B PP DK L
WERNRTH 2 ENMESTN TS ORI 2010b, Morrell

tl

5 2006) T EMB. Kz 2Rk Tl AEkOS
LA >TVEEDEEZ SN, BREMKELINA
DD WPC D EZFHERIAIC K DX 5D ENH S
W, WL T 2 HEHEDRD SNz, SIS
KIS K O REDRRE L, RBBEO D NRMEICEHEH T
512 ThHsEZBNG, £z, BEOHEDIESLDE
IZDWTIE, Fig 2 1R Lt & S ICHIbIc & B E D
M—FRICHE T 2D TlE7EL . HEOIKEO UKD H
ELUERT EHEL TOWRWE D DIRIET 50 TH 5
EEZBEND, EHITARMELNEN WPC DEZEDED,

EEHAR3N A FEEHE18N A
after the 3months exposure test after the 18months exposure test
xMHE ] xME W
surface cross section surface cross section

e
S 1.000mn/div

WPC

ANEIET5%

75% wood

contents B ooy 900G/
ANt

wood

7
_
1.000mm/div

H o =
900.0um/div 900.0um/div

Fig. 4. JRIK 522 ABR TR D WPC 35 K TARM GRS O Kl 45 & TR T OBl 5175

Micrographs of the surface and cross section of WPC and wood test pieces after splash zone exposure test
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®E (AE*ab)
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Color change (4 E*ab)

0 100 200 300 400

FZHPHE (B)

Exposure test days (days)

WPC AR#ET75%
75% wood contents
WPC KR#33E70%
70% wood contents
WPC R#)Z65%
65% wood contents
WPC R#360%
60% wood contents
— KM

wood

500 600 700

Fig. 5. £ 21 A HIA (627 HIBD i g#&idBRic 50 5 WPC B K UAMERT O 202k

Color changes of WPC and wood test pieces in under seawater exposure tests for a total of 21 months (627 days).

I DTN I3 R LT, (n=3)

Note: Error bars represent standard deviation. (n=3)

TRMR BT ATHFSE A 5 21 % 2 2, 2022
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AR DL WPC X D /INEWHIADZED S5NBM, T
DJFEK & U TIEARMENE W WPC IE AR EAE L WPC
LI U CTRBEARELPTWVW T ENEZ SN, 58,
TIROZ 7 A7V 7 e UTHEHEN TS WPC IZDW
TEERMRINENTED .. KR EIC K% WPC DZ
BIC DV TIHEROEENRKREN AN TS T
EM 5 (Kiguchi 2007). 51 EUR Z N L 7z WPC @
MBI, Z2OOEZ LI EFEZ TS,

33EEREBRESRICKDEES LUTEDEL

Fig. 7 IR REZBRICB T 5 WPC B XU A DX
21 M HABOBEWDROZE(Z /RS, WPC IXE Rk H
AUINE L IEN 21 I H ORBHAMIC B 2 KB 75%.
70%. 65%. 60% D WPC DEEJIVRIZZNZFN 6.48%.
5.65%., 481%., 477% TdH D, KMENEH WPCIZE
HEBAODRENT EMHIA L, T, AMDXS %
FNC X2 HERD RO R EFRDENZH > Tz,
% /2. WPC D5, BERHAM 21 M H TOFMIIC BN TH,
HERDRNEHIET S C i3, FaE
KHBTehbhole, —J. MHOARMIEHHOFE
22, HaEhEA U, BREiidOfREIdRET 2F
filck O KEL B, EFLAZ6 AND 9 HICHTE
UTeidBir OB B D EN 854% BXT 75.6% £ HW T
Enbhhol,

Fig. 8 ICTRIRTFREEBRIC BT 2 WPC BRUARM DIE
N 18 MHBOBERRDFEDOEZRT, EXI18HHD
BRBEIAMIC BT 2 K% 75%. 70%. 65%. 60%0D WPC

60

Color change (A E*ab)
®BE= (A E*ab)

0 100 200 300 400
=EH#H (H)
Exposure test days (days)

DEBRBDVRIZZNZTN 1698 %, 14.72%. 12.27 %,
11.77% CTH O . MK HREBRIC SO T & TSR &[RRI
AR EWD WPC (Z EEERBDDRKENT EHHIL
Teo U L. ERBAROMIEHEHRABRICE T 2 H R
DPROMEDRKENT ENbhoTe, KR EREZY
% T EMNEHEARR & E A D | R T Fig. 2
DE IR EDOFEERZFTERENIAILL, HlLLE
W DHGE LT T &M, et & NEED K E I
DULEFERNTHZ EEZDBND, RIS OWTIEIAMAL
DD—DThH2V TV NRHCENRO 2 TR
<, Tz /—)VikEBRD SKENT I ZhHhNZ T LT
ERT BT 2/ FTIMVICED ) T HERIED
DEFERDTH B —ARNI )b a— ZADfiEh
T aZeMmoNTNS (i 2008), — /. PP 3%
W2 % & FRICHEA LTV 2/KENF &R N T
TUHIVHFEE L, ZFDTYHIVICK B EEBLRISIC K
DAERUIZHIVRZ VRIS K D BHEOUIMMDNKC 5 &
MHSNTWS il 1973), WEDEAEY TH % WPC
BN TR INSDRIGHEEGHICE T > TV ARt
NEZ NS, RBOARMIT OV TIZEN 18 hH DRFE
HMIC B 2ERBIWDHRDN 33.79% TH O, WPC & LLig
LTRELHEBRDT R EMNDbN oz, THIX, Fig. 2
BXUFig 4 TRLEEIIC, AMOEMEOREL K
TV EHWEKNTHZ L EZONS, BN RBERBRTI
EHEERIA O AK i D R LIHE 1 100 £ T 5.0 ~ 7.6mm
FiRE (Feist » Mraz 1978) & SN TW AW, KA SffED
AW 72 KT IC FR & U T2 JEAT RIS B W TUEARM K1 D

WPC AR#3EET75%
75% wood contents
WPC AR#3EET70%
70% wood contents
WPC AR#3265%
65% wood contents
WPC AR#3360%
60% wood contents
—_— M

wood

500 600

Fig. 6. ZEX 18 A B (542 HIED OMGAHREAMRICE T 5 WPC B X UAMME T OtED41 b

Color changes of WPC and wood test pieces in splash zone exposure tests for a total of 18 months (542 days).

DTN IR RAEZ LT, (n=3)

Note: Error bars represent standard deviation. (n=3)
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Abstract

Wood plastic composites (WPCs) have been gaining market share in exterior materials, such as decking, owing
to their good decay resisting properties. However, recently, as the domestic exterior market of WPCs has not been
showing an increasing trend, the expansion of applications is required. In this study, WPCs with wood percentages
of 60% to 75% were exposed to the marine environment to obtain basic knowledge about the WPCs deterioration
in marine environments where they have not been used much. In particular, the influences of wood percentages in
WPCs on its characteristics changes, such as discoloration, mass change, dimensional change, bending elasticity
change, and surface chemical change due to deterioration, were examined. As a result, in the underwater exposure
test, almost no feeding damage by marine borers was observed throughout the test period of 21 months, with several
percentage levels of mass reduction. Furthermore, the flexural modulus decreased greatly at the early exposure
stage as the WPC with higher wood percentages. However, in the splash zone exposure test conducted for 18
months, the WPC surfaces photodegraded and discolored greatly in the early exposure stage. Moreover, the flexural
modulus showed a decreasing tendency similar to that in the underwater exposure test. However, the water contact
time was shorter in the splash zone exposure test than in the undersea exposure test. Based on the results obtained,
the availability of WPCs in the marine environment was discussed.
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