BEMEEE 1203) ¢ 355-361, 1997 355

AEEAARSKEHESAM
TEMHEIYE

®FEZM OBRBRKD

T -2

R ELE A RS U B R T B - B AT AR PSS | MRS - 7S

BRI B NES  FEEISENECRR - B SEHERES - ISR R

e BEMETVEMEY SEEEOTE  BASHARMIEERE - AR ER R TR R

BE - FRBUSETRNCERAE I LEEYERN - LEBES S  AIEBEEE - ERREaR S

BNEVEETET@EECVE  KEEERIK

| BRERIE) - AT (tan 6 ) REEEFEIER By VE ) VElpThand - VE p Rian 5 ESZ{EH
SRS o 2 ATIORERS -

L BB E R A KSR E 2 8 -

BRGEET ¢ OTMLIRE - HAATRIEINE - JRRTEY) - TN - MR -

BE= W 1997 AEENANE SR ESAN TENE Y DE - SWIEEE 120) : 355361 -

Effect of Grain Angle and Moisture Content on Acoustic Properties of
Wood for Musical Instruments

Yan-san Huang'? and Shin-shin Chen!

[ Summary ]

The vibrating reed method was used to measure dynamic viscoelastic properties of sitka spruce. Effects of grain angle
and moisture content on the acoustic properties of this wood were examined. The test pieces were 120 mm in length, 10
mm in width and 5 mm in thickness. The grain angles ranged from 0° to 90° in intervals of 15° . Moisture contents were
controlled at 6%, 12% and 20%. The following resulis were obtained.
1, Values of dynamic Young's modulus (E'),loss tangent (tan & ) and acoustic properties such as specific elasticity (EY 7 ),

VEY o3 \/E'/p3/tan g, VE p . and tan & /E' became significantly inferior as grain angle increased.
2. Acoustic properties became inferior as moisture content of wood increased.
Key words: dynamic Young's modulus, dynamic loss modulus, loss tangent, acoustic properties, vibrating reed method.

Huang, Y. 8, and 8. 8. Chen. 1997. Effect of grain angle and moisture content on acoustic properties of wood for
musical instruments. Taiwan J. For. Sci. 12(3) : 355-361.

1) SRS ESRBATGMFIE % - &I 53 ¥ Division of Forest Utilization, Taiwan Forestry Research
Institute. 53 Nan-Hai Rd., Taipei, Taiwan, ROC.

2) §BA{EE Corresponding author
1997 FF 4 A2%E 1997 E 5 5i@i® Received April 1997, Accepted May 1997.



356 EED - R AR R S a kRN S R S S T

— =

TSRS CHEBEEFRRS S DHERME
BRGR - TS AR R RS - IER B T E BaGIHE
(HH - 1986) - S5 FAE B+ M » Arfb R E &
B AEERR - A B & LA R Y e
AR ER A LAY 4 S E S AE - EE R RIEERE
A BERREHFEET NSRS flnEHLLE
ST « EERERE AR « S e
MEVEREARE  VRENSRERSE TR
AR AESHEN - MRS UTERE - L
AESEHITRES  EUAMESEERTE - &
KB FRUEARE IR S TR T higfLRE
IR BT - BB a AR S SR SR I R RS 055
{REFER AT EIR 2 W RR S SRR A
R - LERPEIRE IS SRATIhEE » MR S
HEanSEaEs S Em -

DL SRR /MR SRR SR T B A SE 4 1
SREREEYT s NENARESERD
E - MERAMEA L SRS TERR R - 7R
AR HER SEEFREMNEE
fER - EERINHET - BRAEIAMS  AERK
HIERAE T AR EC BT M RS - LA R B/ AT By
TEEEE(Kollmann, 1968 ; 3287 - 1982) » [ —BI{REE
FERZEAREEEAMAER L -

RS SEIRRUTR e HE £
HOE P R IREN SRR 7 7S & R R ERE
R (vibration mode) T Z#EHE A MIBEELRE HE 2
BRI N R (RS - 1985 ¢ ShEEE »
1985a) » BURARESRE < IREF E B AR R
BRENEzEE - B4 /NREEZRIREY
- KA EEHAER  HRESHTHATERR
#(Chladni's method) - 7E4R FRILIEAESERE - B
LUt AR BIER (IR - 1985b: B2 = 1988) -
W RET B RIRHE ik e a8
HERRE SRR 2 S SE R IREE R (L
M+ 1987) - KRBT EG LB EPFTE -
MEmRERAMERAT T EERE S E e
TSRS ERARBURES - 1985) - KHZEE
HEF - SKE - tEEEE RN TR T E
AREE - 1988 1 FMEZ - 1980 EESE - BlhEEER

R C HIEER Y R - AR B ELIERA
MELZREM  BERE  BHEERN AN TEEES
WEETES (AR L B TR -

—EZ - FREE HERS R IR ARE R,
B MiHRENHA ST RLIRED - HHIREN 5> - HEEG A
RETaGIHEEN R B SR BN B - AR EMAR SR
Eh¥E Fri=(vibrating reed method) 7T RIS, -

T~ MHERTTEA
(R ERAR

LEO L FERE(Picea sitchensis Carr ) REEH
BEM  APHRELES042  FHEHER14
mm - HERTES mm(E)x 10 mm{(E)x 120
mm(E) - E8EHEIFg 15T » EEES mmiyE
R b FE R T I SRR HE 5 (LR _E)RRO° , 157,
0,45, &F , 7 H290° TP B—SHEET
I S REHRH85%KC FEE S FRb
BESREN20%  KBERBL20C 2 THRTED
FEE o EE M B ER H.65%(NaNOSEHIIBE #) 2
HRDHRESKEHI2% » EITRRE  BERS
BERHIOWInCLEEFFR)FTHBEESKEL
6% » RIEEHITER -
DA

HEBRRAIRESE R » WFie. 2R - SR
F—InEEARENKE L RS S B RER
EB10 cm - FERHEFARET  BigREEH
JIERE kef-em - SRR IHER—-BEED - &
Y5 (oscillator) AT EE &£ R IE K IKFFIEERE » BEH
BAEFRE ISR SR AR A B EE 2 (magnetic
driver) » $13 AU ESRE £ REAMEAHE 77 - A
KB A AR IRED - IR I EEAZR R 24

Je——

m®

~
b |

Fig. 1. Position and direction of specimens in a
quarter-sawn board. L.: Longitedinal, R:
Radial, T: Tangential. ‘
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