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A F (Japanese cedar: Cryptomeria japonica D. Don) 7K
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AW OB EEE ORME) 7 60%. 65%. 70%. 75% D
4 @O WPC Z8E U, W rEREE bt L7z, &

la BREBEHRE
la Testing site of under seawater exposure

lc RS RBARS
1c Testing site of splash zone exposure

Photo 1. {7 BB ad 4 k55
Marine exposure test

TR BT R s 55 21 % 2 5, 2022

B.ENZFNOEEIF 1.13g/cm® (60%).1.16 g/cm® (65%) .
1.18g/cm® (70%). 1.11g/lcm® (75%) TH > 7zo sl D
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TR R AR 1 CHrE BRI R R AR (Photo 1) 252 L 72,
Table L ICRFBEAT ¥ 2 — )V RS, EfHMIE 2019 4 2
H28 A5 202145 A 18 HE TOMDLEREK 21 H A
M (627 AR & L7z, 7L, MIkHRFEAKIC OV
TIEBEROPEIC X 2K v T —I5OWHED 72 2019
f£10 H 10 H~ 202042 H 7 HOR, Bz Rik Uz,
CDk, RBEMMZIENK 18 HM (542 HRED &L
Tzo 723, Table 1 DIENRFEHRIC DOV TIE, HEZE
BT L TnE T ehs, EERBREHEICOV

1b B EEHR
1b Under seawater exposure tests

1d Rk ZEBEAER
1d Splash zone exposure tests
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Table 1. W FBRBERERABRA 7 & 2 — )
Marine exposure test schedule

IEAFFWIN () BERmEHH YA H IEANFFEHEC (H)
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 201905 31 92

6 2019 06 10 2019 09 03 177

9 (7)* 201909 17 2019 12 10 (10 10) * 261 (200) *

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

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

18 (15) * 2020 10 07 20210112 535 (450) *

21 (18) * 202102 15 2021 05 18 627 (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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O MHTE L, D%, fEEORRETED M KICEHE L
T HEAMNRD SN, Tlo. REEREHE WL WPC (ZEH
HNCRBORE MR b, FEOREERKENT &hb
Motee THNIARMENE N WPC I E PP OB REIAH
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BEEOAMBIUOR) Fu L ryhiicHfmicEnL

Fig. 1. EX 21 H H B i i %% 351 B2 WPC B X UARMRER T o/ Bl 21k

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

TR BT R s 55 21 % 2 5, 2022
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R 5 WPC D DERT IMZEZ 32T TAMNIR IR BT
MR E NIz, WROAMIC DOV T, REBIEOFME.,
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Fig. ISR L7z & 51, P CRRABDZERZIT % C
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TAEDMEN 10 ~ 18 X TWMT B2 bbb oiz, 7
Ok, tERLICEMU, 18 »AM (535 HED) Tl
24 ~30 X THWIMUL7, Z2RDKRKE LTI, EHEKR
Btz % T L3O REZF TRV 5K
[FHDEENEZ SN D, ZENLSHC & EEHKP O
BERVE DN E DB Th 5 AN REOBELL
AT 5 DEMHILEZ T A RER R ERNEZ NS
M. TOIIEDVW TR SHOMMRETH D, T, K
R e 2 ORICHBIZRD S Nah o Tz, —F, R
DAMIZDOVTIE, BEICEDIFEAEEN NS 2T
en, RRBHMOMEBA Z N E L EO V- EZ X
RLUT W%, ZTOBE, ARE3MATH L TH-72T
e, R TOE@MIIWPC ERBETHZ T DD

Fig. 2. ZEX 18 7 H IO TRAN SR ABRIC 1) B WPC 35 & UAME T O BloZ
Changes in appearance of WPC and wood test pieces in splash zone exposure tests for a total of 18 months

eSS RY=! =EHME21N A
after the 3months exposure test after the 21months exposure test
Fm| W *=m| W
surface cross section surface cross section

WPC
AT %
75% wood
contents

1.000mn/div 900.0'u_w‘\/dw’v 1.000mn/div 900.0m/div
PN
wood

1.000mm/div QOO.O}AHm/dW

Fig. 3. ifrh 5@l 0 WPC J5 X UAM AR+ il F5 X O I W 85 45 1L

Micrographs of the surface and cross section of WPC and wood test pieces after under seawater exposure test
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Fig. 6 ICZEN 18 0 FIRH (542 HRH) ORkH R BT AR
IZB1F % WPC 35 K UAMAER T O DZ b2 d, TR
AT TlE WPC IE KBt D B X D BB IAT: 3 H
MTRELEO LU, QEOEZAMDB THBDIC
R L. WPC Id 48 ~ 54 TdH > fz. WPC D 25 R EE iR
BN T, BB, EHick s EmOARM DY 7=
VORI X ZKBE L E KIS K BBENBXTY 7=
VO RT BBNCHRET BT U NI & B PP DKL
WERRTH 2 T EMMEETN TS ORI 2010b, Morrell

5 2006) T EMD. Kt EZ 2 RKN TlEAROS
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KIS K O REDRRE L, RBBEO D NRMEICEHEH T
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IZDWTIE, Fig. 2 1R Le & S ICHIbIc &k B E D
M—RRICHEC 2D Tlda <. HEICE A LTz HH
ELUTE EHE L TOVREWE DR 2D TH S
EEZBND, EHIT RN E WPC DEzEDED,

FEHAF3N A FEEHE18N A
after the 3months exposure test after the 18months exposure test
eS| W =M W
surface cross section surface cross section

WPC
AIETE%
75% wood
contents

1.000mm/div 900.0m/div 1.000mn/div 900. mhﬁv
PN ]
wood

1.000mm/div 900. (;Fn/div 'm‘ goo.mhﬁw

Fig. 4. TRUATF R ZR BT D WPC 35 & UAMGABRT O 061 35 K TA L1l O Bp B 5
Micrographs of the surface and cross section of WPC and wood test pieces after splash zone exposure test
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Fig. 5. 4EX 21 I HIH (627 AR Difprh B#adbiIc B 5 WPC I X TAMMER I D2 D%k
Color changes of WPC and wood test pieces in under seawater exposure tests for a total of 21 months (627 days).

I TN IR A2 KT, (n=3)

Note: Error bars represent standard deviation. (n=3)
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ARKEIEDE N WPC KO /NEWHADEDENBEH, T
DJFEK & U TR REINE W WPC IEARK R AE L WPC
EH LU TREDHELRT W ENEZENS, &,
TROT 7 A7) 7 & UTHHE N TV WPCIZDWN
TEERMRINENTED ., KR EIC K WPC DZ
BIZDWVTIREROEE NI KRENT EHHILNT NS T
M5 (Kiguchi 2007), 5% BURE 2 i L 7z WPC @
MBI, Z2OOEZ LI EFEZ TS,

33EEREBRESRICKDEES LUTEDEL

Fig. 7 ICifERFTEABRIC B 5 WPC 38 K UAM DIEX
21 A OBEERDROZEZ( 2R T, WPC IFEEJDF
AVINE S HEN 21 I H OBRBHAMIC B 2 KK 75%.
70%. 65%. 60% D WPC DB &k VRIZZNZF 6.48%.
5.65%. 4.81%. 477% TdH . KMENEHH WPCIFE
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, EFLA26 AND 9 HICHRTE
UieitB OB EN 85.4% B XU 75.6% W\ T
Enbhhol,

Fig. 8 ICFRIKHT R EZiBRIC 35T % WPC 35 & AR DAE
N 18 M HBOBERRDFEOE\ZRT, LEX18HHD
BBWINC BT 2 AR 75%. 70%. 65%. 60%D WPC

60

Color change (A E*ab)
®BE= (A E*ab)

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

DERBDVDRIZZNZTN16.98%., 14.72%. 12.27 %,
11.77% TH H . MIEHEERIC BV T iEhitER & RREIC
ARITRNE O WPC IZ EERBDMNRKENT EAVHIIL
Teo U L. ERBAROMIEHEHRABRICE T 2 H R
DPROMEDRKENT ENbhoTe, KR EREZY
% T &GRSR & X B AR 0 | TR ERER 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 aZeMmboNTNS (Fid 2008), — /. PP 3%
W2 % & FRICHEA LTV 2/KENF &R N T
TUHIVHFEE L, ZFDTYHIVICK B EEBLRISIC K
DAERUIZHIVRZ VRIS K D BHEOUIMMDNKC 5 &
MHIENTWS (7)1 1973), WiEHDIEGYITH 2 WPC
BN TR INSDRIGHEEGHICE T > TV ARt
WEZEND, FROAMIZ DOV TIFEN 18 h H DR
HMIC B 2 ERBIDHRN 3379% TH O, WPC & LK
LTRELHERBVIT BT N>z, THiE, Fig. 2
BXUFig. 4 TRLUIZE D IC. KMOEMELORENK
TV EHWEKNTHZ L EZONS, BN RBERBRTI
EHEERIAE DA i D R L3 1 100 4E[E T 5.0 ~ 7.6mm
FiRE (Feist - Mraz 1978) & SN TW AW, KA IS fED
AW % TR T U T2 AT GRIC B T AM RO

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 0 I (542 HIED DA R ERAERIC I % WPC I8 & UAM BT Otz 2L
Color changes of WPC and wood test pieces in splash zone exposure tests for a total of 18 months (542 days).

I TN 3R A Z R T, (n=3)

Note: Error bars represent standard deviation. (n=3)
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Fig. 7. ZEX 21 7 H RO BRI 351 5 WPC 35 X UM O Z g b RO 2k
Changes in mass loss rate of WPC and wood test pieces in under seawater exposure tests for a total of 21 months.
I LN I3 RAE 2 KT, (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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