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Temperature Effect on Ultrasonic Stress
Wave Velocity of Wood"

Ho-Yang Kang™

ABSTRACT

Since ultrasonic stress wave velocity varies with wood temperature and moisture content, ultrasonic
stress wave could be a tool to predict wood moisture content if temperature effect could be eli-
minated. This temperature effect was investigated by measuring the velocities of ultrasonic stress
waves transmitting through air, a metal bar and a dimension lumber at various temperatures. For air
the velocity and amplitude of the ultrasonic stress wave increase with temperature, while for a metal
bar and a dimension lumber those decrease as temperature increases. However all three materials
showed velocity hystereses with a temperature cycle. The effect of temperature and moisture content
on stress wave velocity of a dimension lumber was depicted in the form of a three dimensional
graph. The plot of stress wave velocity vs. wood moisture content was well fitted by two regression
equations: a exponential equation below 46% and a linear equation above 46%.
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Fig. 1. Schematic diagram of apparatus set-up.

LxE 4% S EAd do &AHsdey gAy
Z1Z2A (Dol &Mz 7128

Az7) e & 16kg txEA&() e 4
28k RS232c mterface Ed Az AN B
Ag A4 o2 PCla)d Z}E JIZEE HAH
Az7] BANUINRE £ g9 USJE S 5 8l
Ak,

A ol AdXE 2&u ©E 2= PUNDIT(g)
o dAste EHA 7Htransit time)S 23sdey
FAl 2ARATE(h)Y JHd FrE 2&u9
uygg #EEh

2.3 =20 E™TH[(PUNDIT)S Q4zA3T

B2 A A" 253 FAZuE 4T CNC
ElectronicAte] PUNDIT (Portable Ultrasonic Non-
destructive Digital Indicating Tester)2 ZA &
o 4 AR g Ao odH @E2 (piezoelectric
transducer)&t &l EE F4E o] Ut

28 A¢e 1L.kVE A8 en, 23 10719
burst AEZE FAANIES xHH FAF 0
mm, Z29°] 38 mm, ¥% F34 54 khzd %Jﬂr b4
A g2AE £43 M 5% ALESYoen Y
T 3828 couplant® AMESIHTE ABAEY B
AL A7 50mm, Zo] 158mm9Y 5 BAHYE A}
/3l AEA|7te] 5 7usE YENEE RA3IA A}
&3t th

AbEEl ed2A3xE= FLUKE PM2284B,
100MHz, 4CHY old21/tlxd HEoZ2 Y&
5074742 EAlY AFE F Qe RS232c Inter-
face® B3 PCo diolg] ¥ & Yk

- 51 -



s

2.4 AL

2.4.1 283 HYEE 4
PUNDITZ &A% TR 255
AYSEE okt AL 9 2 (4 [,

o714,

V283 AEE5E (m/sec)
L &% AY (m)

t FFHAZL (sec)

2.4.2 B71% =335 HYSTR 2o A4
CRC Handbook of Chemistry and Physics

(1985)9)) 9Jaha o] & wWfa AgAL A2 #
=3
V=331.54+0.607T -eroereeemermmmmsviisireiinns [21
o 7)A,
V: 2&9 A94E (m/sec)
T: ¢ (C)

2.4 2z ool CHEt o AE

B2z g3 2= ARE A7 A8 SAE A
2317 @& F R duidg S A

2.4.1 37|14 =20 MYSTol gt 2=dE

¥ 2&2 Alo]lE ¢ 12mm #wo] AT &
oBd Y1 YE 25F BTN 7BCAA Fold
A 5T AR ey HEANTE s &
L E Ae7A wEAEM g Wz HALARD
& 2Aggct JRLeeE gEae 4448 FF
A g5t 71Ea WYzhg 28 vEsgo
2.4.2 250 g 23 =20 MNYRKT

= Bz3} Alole] RAHE WA couplant® BA
3 guy s2E nFEE 23 F 284
o exg F79 2w HESE 49
B5CAA 75CARA FoldA 259
Astdrl. BT E2EF FeE 3L
WHog xgy HALALE FA

>

]

X

&

2.5 2ze g¢go e =30 HYSL

B Adge 247 9dAF 58S X ds
o Z2esrt W 289 FEEne o|RA vl
HE7e 471 98 Foldth HA¥AXNE 2¥1H
o] AxEgn. 7HdEe 59 Fd4eE IHsA
FA87) M FE2AE TES 5 E HdF
WUz 8¢9 25sgch 259 ud oM =2
Zxel ¢ lcm Zo] THE H& F A ¥E1Y
e)g ¥ AHEZoez FHE vyt vdFeiyd
Hojzl REL gHlo|Zg Uit

Q2 AedA 7BTAA 7Mdses B¢ W) 5C
oit} E9AZME 7|25, B¥E QARATI
A4 2ALEs 75T EEEE ZAE H|
dEoUdA A gEzis) A4S AAS £ F
AE 21 60T LBAN g dA g8 =2
g w7z Azxste] A2olM Yok F4@ %
AE Az 9 DL NEsgY. 2 AEe
radiata pine AMHEEHoH FF& 10%7A A%
AA A

10%742] Azste ol 285 desE7t
&0 wet RA Wa=rtE ZAEAT 48R
' Ol Zo] dXEgch EALEE A%Ho=
27482 ggtor dzy) FEEe & 0CE

AE gt £E& radiata pined A3 23] A4
EiFA=n
3. Zdn 9 ni

3.1 3715 =80 MELTol i3t 2cdE

PUNDITZ Z&8 F71% &3 Jd24EE ¥
23 257t /MR E FUheET (2™ 2). ofF
3 Ao AnAAE 494 A2]s Zout 7&rE
A%, & PUNDITZ 23% 714 %83 A%
sxE AAxT ) A e BEA o
g £ ggo oY & AUrk ¥ ST=AA
£ 93 gHade Bge] RolAEE AUEE

7h iR A @k

FAREA] £ 237

52 -



24 285 dUEEd g LE9 9%

380

—— PUNDIT
------ Empirical equation

370

360

350

Ultrasonic velocity (m/sec)

340 . . . .

20 30 40 50 60 70 80
Transducer temperature (C)

Fig. 2. The velocities of ultrasonic stress wave trans-

mitting through air with cyclic temperatures.
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Fig. 3. The velocities of ultrasonic stress wave trans-
mitting through a metal bar with cyclic
temperatures.
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Fig. 4. Three dimensional graph of stress wave velocity as a function of moisture content and temperature for

radiata pine.
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Fig. 5. Velocity vs. moisture content graphs for two
runs and two regression lines.
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