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Figure 1. Schematic picture of wood and their cutting pattern.
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Table 1. Acoustic parameters formulas.

4 f2Lp KL J ke ol
=—0 38
Im3 (Young’s modulus)
3 -
o il Oles ' Y da,
12 (Moment of Inertia)
E=- hs e ¥
P (Specific modulus)
= £ et ¢ abal,
P (Sound speed)
(s 1) ol
z=c.p=,Ep e 0 abal,
(Impedance, acoustic ohm)
R = E S¥e Cf'&“"“:“". o 1 “'1“.‘)
P (Sound radiation coefficient)
1 |
tand = =In— il v dayl,
az (tand)
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Figure 4. Schematic form of imposing light vibrations on woods.
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Table 2. Dimensions and physical properties of specimens.

Gy 58 LJsb B lg Tewbis Woss Vo Pzl A g o 1o ol Ol
Code Length Width Thickness Weight Volugne Densit}y Arez; Moment (if inertia
(mm) (mm) (mm) (gn) (cm’) (kg/m’) (mm”) (m)

Tl 200.9 40.2 8.0 48.53 64.6 751.1 321.6 1.72*107
T2 202.0 40.4 7.9 46.01 64.5 713.7 319.2 1.66*107
T3 201.6 40.3 8.0 46.41 65.0 714.0 3224 1.72*107
T4 202.2 40.1 7.9 48.00 64.1 749.4 316.8 1.65*107
T5 202.4 40.2 7.9 47.79 64.3 727.9 317.6 1.65*107
R1 201.1 40.2 7.9 40.02 63.9 626.6 317.6 1.65*107
R2 202.2 40.4 8.1 48.96 66.2 739.9 3274 1.79*107
R3 201.0 40.1 8.0 41.35 64.5 641.3 320.8 1.71*107
R4 200.8 40.1 8.0 40.71 64.4 632.0 320.8 1.71*107
R5 201.6 40.2 8.0 41.61 64.8 641.8 321.6 1.72*107
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Table 3. Changes in Young’s modulus mean during treatment (GPa).

olo s 0o

sles Time (month)

Treatment

0 1 2 3 4
T1 7.89 7.89 8.3 8.12 8.06
T2 11.48 11.51 11.79 11.71 11.68
T3 9.78 9.78 10.01 10.02 9.94
T4 8.97 9.03 9.28 9.34 9.17
T5 8.62 8.66 8.86 8.82 8.81
R1 10.23 10.28 10.46 10.48 10.43
R2 6.00 6.02 6.26 6.26 6.16
R3 9.26 9.29 9.51 9.44 9.42
R4 10.5 10.07 10.30 10.26 10.23
R5 10.15 10.19 10.44 10.37 10.33
e 9.24 9.27 9.52 9.48 9.42
Average
e 0 0.34 3.06 2.62 1.97

Change percentage
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Table 4. Young’s modulus mean for radial and tangential specimens.

oo 4 ;)LAJ
O s (USLlSS) S s Time (month)
Specimen type E (Gpa)
0 1 2 3 4
<
o 9.14 9.17 9.40 9.36 9.31
PERERPIVHN Average
Radial specimens ..
s be 0 031 281 244 189
Change percentage
<
o 9.35 9.37 9.65 9.60 9.53
s Sl yos Average
Tangential specimens ..
s e 0 0.25 3.20 2.69 1.93
Change percentage
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Figure 7. Sound speed mean change during treatment.
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Figure 8. Sound radiation coefficient mean change during treatment.
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Figure 9. Impendence mean change during treatment.
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Table 5. Changes in Tan 6 during vibration.

Time (month) sk 4 Ol

FIPVGINLY
Specimen code 0 2 3 4
Tl 0.06 0.069 0.045 0.047 0.064
T2 0.089 0.092 0.071 0.086 0.091
T3 0.064 0.079 0.078 0.082 0.066
T4 0.077 0.061 0.088 0.042 0.04
T5 0.055 0.038 0.042 0.026 0.094
R1 0.061 0.096 0.062 0.08 0.062
R2 0.072 0.093 0.069 0.031 0.078
R3 0.079 0.086 0.085 0.079 0.092
R4 0.076 0.085 0.053 0.063 0.061
RS 0.07 0.08 0.081 0.072 0.081
(Average) Sk 0.07 0.077 0.067 0.061 0.073
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Abstract

Background and Objectives: Wood has been used for making musical instruments for a long time

around the world. Manufacturers of these instruments are always trying to improve the quality of
wood to make better sound by using special treatments. Santour (Iranian traditional music
instrument) is usually made from walnut wood and the quality of its sound is highly dependent on
the quality of wood and fabrication methods. Besides choosing the proper wood and manufacturing
technics, all performers agree that if an instrument is kept in proper situation, by playing it, the
sound quality will become better over the time. As the wood in instruments is under mechanical
vibrations during playing, this hypothesis has been investigated that if the wood is imposed to
artificial vibrations similar to real music playing, before being used to make the instrument, what
changes will occur in its sound characteristics.

Materials and Methods: To do this, 10 specimens of walnut wood Juglans regia (5 tangential and 5
radial) with dimensions of 200x40x8 mm’ has been prepared. In order to be sure about the similarities
of specimens, the acoustic properties of them has been measured. Then all the woods were imposed to
light vibrations for 1 month and then heavier vibration for next 2 months. Two vibrating machines
were designed and built which produced light vibrations by magnetic force and heavy vibrating by
eccentric mass. The acoustic and mechanical properties of wood like Young's modulus (E), sound
speed, sound radiation coefficient, Tand, were measured before and after vibrating using
nondestructive Bing method. Then the woods remained without vibration for another month to find out
the durability of changes and the acoustical properties of them were measured again.

Results: The results of this research show that these vibrations have improved the acoustic
properties of wood. The light vibration had almost no effect on the specimens but the heavier
vibration after one month improved the sound quality of wood up to 3% including Young's modulus,
sound speed, sound radiation coefficient, and Tand. But in the second month of imposing heavy
vibrations no significant change was observed. However statistical analysis shows that this changes
are not meaningful. One month after finishing the vibrations, Tand returned to the previous amount
but improvement in E and other acoustic properties looked permanent.

Conclusion: The results were not statistically significant and the 3% improvement was very low but
meanwhile it can be concluded that if artificial vibrating is imposed for a long time there is a
possibility to improve acoustical propertied of wood.
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