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Moisture Sorption and Ultrasonic Velocity of Artificially
Weathered Sitka Spruce*!
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ABSTRACT

Small Sitka spruce specimens of 50x 133 x 10 mm” were artificially weathered in a chamber equipped with
340 nm xenon arc and water spray as part of the accelerated-weathering cycle. Specimens were exposed to
only ultraviolet or ultraviolet with water spray for 10 and 20 hours. Physical properties of the weathered
specimens were investigated by colorimetry, sorption and ultrasonic testing methods. The longer exposed
to ultraviolet the less bright were the specimens. It was revealed that the water spray treatment accelerated
the loss of brightness and increased the wettability. Among the specimens exposed to ultraviolet with water
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spray the specimens treated for 10 hours showed greater wettability than those for 20 hours, which might
lose the wettability due to the excessive degradation on their surfaces. The ultrasonic velocities of the
weathered specimens were obviously higher than those of the unweathered. It is considered that the
accelerated weathering either increases the modulus of elasticity of wood or decrease the density of wood.

Keywords: cyclic sorption, weathering, ultraviolet, ultrasonic velocity, Sitka spruce

x
rh

Syt B2 EXEFHAE 7ML glov HE
#7Fo| Wl dog Hoo}, WUl Y oW FAIR
AR ezt e QA U FEE 9]
A3 xB2E Fiol BBH o etk AL
Ado] T3l £ - FERBIL 43| Wi 7
#ol &3] wrEHTh Aty 2k Mol AsiA
wEETGE Esvt 438 18dE Aot} B £
28574 & Ao 2 B2 E3Ae] d3E
Z37] 98t £ dFE st

Azt Bl wEt EAje] Ee]d o] Wale|
13000d€ Ao e, AZE, A=s MES
ol vjs] FUhg 9 FAYES ddPnE 7
23t Bart gt (kA 5, 1985). ol &
e @A EA e Wste} fAleith dAE e 24
skoF dEsl7E FAlo 2= o] AN EA
AEE ol AE7A] Frksct o1 Fo ghAgi,

ofelel =&E HAlw= Al A& B vl =}
o}z vlo] o3 vl 43A Falsitt. A& A
Y gladg Foerg o BEslnaEn dg
222 Alolo X HaA] A& sta gl gade]
A Bl AA WIEE g0} gt SFEHLS 4
E2 o2 @A Hol FFAe] F7ietHKalnins
and Feist, 1993).

Yata 5(1995)2 ok Z 28 HY BT EHE
#Este g4 APAAHE ZAEYT ofEE 2
7o s Fe FF-E 500 nm ©}3 =] At
H| o] A5 ARl ofF] )= AR Ao
A ZE Y A RHAES] collapsed] 23] Bojx|
= AL THSAT. 6719 Fof FEHAGL Yo
0.2 mm7t4] o2 Wat 1 o= o 2AdslA

gekom ALY ol 0.5 mm FAY AR =
3|3 FEEA Fao] Yehdtin Bustedo)
Hon#} Feist(1986)F red oak, yellow poplar,
sweetgum, white oak®] 51x51%19 mm*AlH&
o) E 2 A g3 2207} 254 nm ©)F ] UVEAL
ANEE TRt T o 25 Ay WEEdo)
dol =l white oak 9 sweetgumo} red oak %
yellow poplar Bt} =glA dojwir}. ejgsd oid
AME 30k, UVAlA & 5004 7ketel] A S4tol
Yo} FHE &4, HEA X (procumbent cell)
w8, HFEAdol Ao wAF) wEE
ok E ESCAZ XS ZAMetA ol Z 2 BA
UVEAL A9 BRe| 4th ofo] B8-& wAsn
ol HHo| Wl AgEYr] EoR Ay,
IR spectroscopy ZAIE AHetE EWAdE gy &
Ao} @3 carbonyl, carboxylic acid, quinone %
A28 chromophoric groups®] AA%%ES Wi}
XHESE HAs7] 98 F4xA, methyl
methacrylate (MMA) A& 5& &= Feist %
(1991) 9] A gl 23t FHZ7M8 18% F+24t
Ay 2Eee FrEEs #8E&L v ¢ 4o
U MMAME A= S-S5 ER A 24459 e 2 4
&S 7AEA] gttt @8 B4z MMA 4
g A Qe BAE e} FFEo| gasig o vlm
& 85%4 EQchn Raustgch B REEAA
g gad &48 g7t Fou dndEgzez
(xylans) 9] &4& @ol ol Aoz dyxd.
B AP X A9 2ALSE 492 H1E5HA
AEFlaZRE 2 AIEH TS AAZ E¥5n
4T 2EFHALGEEE SH3lo] FA B A9 v
gt 2 M 2ALS) 727 A Elof mAE &
g ZAVIEEAN FA) FolAle] E3tuA L o =3
I REWHE ZF3hed B dyte 84o) g}

I

Bl omy N



B YR - AG%

21 A=

TAFFLS FrdolA FU% F 116 mm, 57 10
mm, ZHel 540 mm(FEd) e AEFAZR
(Picea sitchensis) AEHAE A48} Aol
vl d 9] w o] dajol 23 MAAUEE o]
7 & s AR Az ddsta), FA%
Ae 71028 AS Tt ALolA o x|
3o FYPFelo] =L EE s

O

22 gxo F7|H wizjol| 2|Fh AfaHis]

O L

!.

SRJAAL A R T o] Aol Bt A R3]
Ae A9AH Foles =EHY A o} A9
HEE 259 F% Wbt A @7 g9 7}
AT} 395 At 2= Frvt F43] Wt
£ FAA Exje] AdAsE SAHA.

Exo gxo szl 7hed Er1x7] el
Z 116 mm. Z°] 200 mm A YHE g AdE
X 90%, EMC 19.0%% 15E ZA@ATRE 35
T, 725 33.5C)8 AUs=E 16%, EMC
3.656%% AsE ZAFATLZ 35T, 7%
18.0T)& 4Az7vlt} o2 ¥giAZe), 30¥ 0] #)
W Fol AlH-E Al MAA HUNTER Lab JX777
& o] &3t A H 7 A Ao HAE (L), HHE
("), FAZ(b") & A8t Tt & 4
H& 23 wrE3)

}

tor

2.3 ALMnp e FXE

£ 113 mm, Z°] 500 mm FAA|HA Fig. 13
Zol Z(APEH 50 mm., Zol(d#¥E) 133
mme] A EHE 6714 AT AFHL 10413
7 20717 M, 29k v E YR unRE
H WA E-E 9 FA A2 AHEStArh(Fig. 1. F
A 2% 25T, FdFE 50~60% 219 o

399 mm
g UV-rain 10hr UV-tain 20nr Control
g8
l UV 10hr UV 20hr

Fig. 1. Cutting spruce specimens for accelera-
ted weathering experiments.
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Fig. 2. L* a* b* values on the surfaces of
Sitka spruce specimens stored in a
cyclic environmental chamber for 30
days. The results of two runs look
similar to each other.
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Table 3. Weight changes of Sitka spruce
specimens during artificial weathering.

Weight change (g/m?hr)
Specimen no.
UV10 UV 20 UV-rain10 UV-rain 20

1 077 090 1288 1615

2 103 -1.09 1234 1422

3 11 073 1302 1043

4 152 062 1522 1650

5 120 059 1246 1646
Average 07t 079 1318 1475
Standard deviation 101 021 117 259
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Fig. 3. L*, a*, b* values on the surfaces of
artificially weathered Sitka spruce speci-
mens.
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Table 4. Weight changes of artificially weathered Sitka spruce specimens being alternatively
adsorbed and desorbed in a cyclic environmental chamber

Steps Sorption time Weight change (g/m” hr)
(hr) Control UV 10 UV20  UV-ain10 UV-rain 20
Ads1 12 17 1191 1197 1278 1253
Ads-2 36 1147 1198 1172 1292 1256
_ Ads3 84 831 830 807 901 867
Adsorption Ads4 132 673 656 646 701 6.79
Ads5 180 781 747 736 813 788
Average 921(a)* 9.24(a) 912(a) 997(c) 968(b)
Des-1 24 799 753 756 -851 -817
Des-2 60 572 559 546 623 614
Desoroti Des3 108 748 2710 690 783 760
SOPHOR Dok 156 650 613 601 679 654
Average 692(b) 659%(a) -648(a) -734(c) 711(b)
* Statistical analysis at 5% significance level
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Fig. 4. Ultrasonic sound velocities of artificially
weathered Sitka spruce specimens.
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