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Effect of Moisture Content on Acoustic
Absorption and Impedance of Wood **

Byung-Wha Hong*?

ABSTRACT

The effect of moisture content on acoustic absorption coefficient and impedance of the woods of
Pinus densiflora, Chamaecyparis pisifela, Cryptomeria japonica, Abies koreana, Melia azedarch var. japon-
ica, Shorea bracteolata and Shorea acuminata was investigated by standing wave method.

The results obtained are summarized as follows:

The acoustic absorption coefficient increased with increasing moisture content, but acoustic im-
pedance decreased with increasing moisture content.
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Table 1. Ages, specific gravity, moisture contents and width of annual ring of species used in the

experiment,
Species Age of Specific gravity Specific gravity Moisture Widty of
pecies e . .
B trees in air dry(g /cm?®) inoven dry(g/cm?) content(%) ann ring(mm)

Pinus densiflora S. et Z. 67 0.5006 0.4318 12.0 5.00
Cryptomeria japonica D, Don. 42 0.4221 0.3807 10.8 3.23
Abies koreana Wilson 48 .3208 0.2863 12.1 3.62
Chamaecyparis pisifera Endl. 32 0.4601 0.4059 13.4 3.48
Melia azedarach var. japonica 25 0.5574 0.4963 12.3 8.92
Makino

Shorea bracteo lata Dyes. - 0.5665 0.50688 11.3 -
Shorea acuminata Ryer. ~ 0.7574 0.6732 12.5 -

2. M R BE

2T HEY

# 1914 B upel go] HYF(avtE, 3,
MU, AU 4 FEE G (ErEUE,
slolE vigtE], #l= digE]) 3 %0 RYM 2
Te FEHME PADGHAE 2~5 mmFARZ Y4
3o @i 99 mme EHRES el LARM &%
o] (&3t fkAlH g Sde WE &5
&3 ol ~8 Gk 1eln EiK
FER K WY SEAL 25 mmE 3 &
Mz 600 Hz2 EEskAch

2. 2 WMD) HH
Q) WERS HE00) oln) AAslA R 2
ol d e Aok,

2010 Heterodyne Analyzer

2120 Frequency Analyzer
2606 Measuring

Amplifier

1023 Sine
Generator

Syncron-

1sation L

Signals

N . ..13. _________ /\

1621 Tunable Band Pass Filter
1623 Tracking Filter

____:E]‘Z()ZO Heterodyne Slave Filter

4002 Standing Wave Tube

Fig. 1. The arrangement of measuring instu-
ments for use with the standing wave
tube.

/ Amplifier
—_‘ 2607 Measuring

2.3 AFER Y HE

dpEgEE 0¥ 19 o] FHREES doly
1000 mmeo]™ Mol 99 mmelsl KEEFIEE 9
sl %7 3 mme| F 5 MEE (A) T} 2% B
P

-

RE HEEE o] A (B) 8%
% 7inch, H1) 6w, N 4 1 23T FH 7} 2o
(C).

kot AE S R Ao ) 2o g B (back-
ing air gap)-& ¥ 4 d=d $71F0] FALTS
REEe] ool B AgdAe 25 mmel 715
ol F588 &4stdch Fdodhlie B8
wasty] ¢ete] Ag2gd vlo]laRrEol 4}
ole=ul(D) 29 s 1000 HzolM 25
mv /pafiil o] molAREL ujFe] o) &
£ 7HE Eile ddE S4g vlojarEo] 3
2B E glojle), Mol E2HHE MEE ¥V
A% HEE vle|maRE TR Gl 1 mAe
A Rasle] 4R g 818 & UATHE),

FHEEEEr B & K f(drtz) e »d A
3 1023 sine generator® AM&3F =l RENE &
#10.1 HzohWS & A ERE 1.6VE YA H
o}, g vlojlazEe] 82 B & K el Hk
$7 47 2% (frequency analyze type 2120) o 8
o oEg st o Je N ERNGE 3%) & A
) dREA7 o] ZTRAIE el A dB B4
2 HEE ke Ty

I}

oo o o
¥e]

- _ Popascal
dB=20x log 20 x 10" pascal

o)) ¢]&ted pascal Wl 2 FaFet & wA 2

nePmax  A+B
Pmn A-B



. MR A EE

3.1 BmEo| chet gk K@

& REpol g gEkeEs] Rveld 100
~1800 Hz®i 9l 2] i-ag_,oﬂ)q xo 5298 1}
Ebd 400~600 Hz e W 600 Hz= 1
et gog W] we & SR 4 &

Absorption coefficient
<
Lo Bt wn [or] -2 X0 O

o Lo oo o o o

— ™~

™ L 1 i . 1 i
0 20 40 60 80 100 120 130

Moisture content (%)

Fig. 2. Relationships between acoustic absorp-
tion coefficient and moisture content
for softwood. (O:Pinus densiflora, W
:Chamaecyparis pisifera, [J:Cryptomeria
japonica, & Abies koreana)
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Fig. 3. Relationships between acoustic absorp-
tion coefficient and moisture content
for hardwood. {Ti:Melia azedavach var.
Japonica, & :Shorea bracteolata, C:Shorea
acuminata)
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Table 2. Linear regression equation for estimating acoustic absorption coefficient and impedance
in ralation to moisture content of species

Acoustic absorption coefficient Acoustic impedance
Species Linear regression R? Linear regression R
equation equation
Pinus densiflora Y=0268+0.111X  0.9161" ¥ =2.439-0.251X ~0.9001*
Chamaecyparis pisifera Y=0.1 15+0.008X 0.9323** Y =4.823-0.193X —0.8014**
Cryptomeria japonica Y =0. 302+40.165X 0.8676** Y =2.372-0.663X —(.8726**
Abies koreana Y =(.034+0.294X 0.9668** Y =3.232— 0.984X —0.8952**
Melia azedavach var. japonica ¥ =0.126+0.031X 0.9756** ¥ =4.084—0.024X —0.9161**
Shorea bracteo lata ?30‘112'%0.132)( 0.9651* Y =4.051 —0.695X —0.9550**
Shorea acuminara Y =0.161+0.038X 0.8714* Y =4.585-0.024X —().6844*

*: Significant at 5%, ** . Significant at 1%.
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Fig. 4. Relationships hetween acoustic im- Fig. 5. Relationships between acoustic im-
pedance and moisture content for soft- pedance and moisture content for hard-
wood. (@:Pinus densiflora, T:Chamae- wood, (B:Melia azedarach var. japonica,
cyparis pisifera, M:Crypto- meria japonica, A Shorea bracteolata, ®@:Shorea acumi-
A Abies koreana) nata)
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