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In order to receive sound we must have oscillating body. So to play on saw we must
make him oscillate. We can do this with bow or mallet.

will strew sugar or other dust on the surface of saw, and then w
will play, sugar will accumulate on point, which don’t take
place in oscillations. These points are called nodal points.
Osceillations of saw make air oscillate and sound propagates.
Loudness of sound is defined by amplitude of oscillations,
so we can control on loudness of saw sound by controlling amplitude of oscillations of saw.
Pitch of sound is defined by frequency of oscillations.

Iet us define natural frequency of rectangle plate:
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o -is Puason’s coefficient
E -is Eung’s modulus
A-is Laplas’s operator

By help of Relay-Ritz’s method, we can define frequency of oscillations of plate with
supported ends:
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m and # are number of nodes along length and width

a -is length of the saw
h -is width of the saw
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h -is thickness of saw
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By deformation narrowed and expanded layers appear and stiffness of saw: K = -

changes because, that quantities S and & change. That is the reason of change of frequency.
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Potential energy of deformed saw: U =U/, + 3 K, eéjoz + 1—12 G- 504
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Comparison of Theory with Experiment
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Quantity @- A is velocity of propagation of wave on saw and is constant by given
deformation. So we can find dependence of frequency of oscillations on the coordinate of
point, on which we are playing.

12



Saw No.1

Q) 22
2000 &,= 10sm 2000
N
1500 \\ 1500
[N +
1000 ) 1000
T T
500 520
m
] 003 o1 (3¢ 02 [ $ iy K 095 ] 0is 02 02 03 X
;’a‘%oq’z) ohz)
3000
200
2000
1000 it .
ha 1000
0 YT 2 0% 03 o35 x(m) o Y & TR 5 T ghs XN
Saw No.2
) ® (hz)
IDOU*(hZ) | 1000 |
% [N
N
30 b 300
\ N Esm
AN
60 ~ . 500
+
"
AR
01 - a0
padd )
. ‘ - N ' I R
G o005 01 015 02 025 03 035 x () o 005

g
g

o (hz) 50
Y
1600 “E g 155m
AN 10004
N
+ N v
L -
00 . 500
- - E g ) ) b (1T
B Tim oS T xGm) 0 oos o1 015 082 025 03 035 S



A \
\\_ §=25sm 1500 L\\ & j=30sm
1000 \\
N i g
o e — ~ —
00
x(m) N , " N ) N x{m)

] D;JJ l;.l 015 02 035 a3 03s 0 005 o1 0815 02 025 03 035
On figures experimental points and theoretical curves are shown.
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Conclusion

We have made number of experiments, investigated oscillations of saw, showed
method of discovering of nodal points, gave dependence of frequency of oscillations on
deformation of saw and on coordinate of point, on which we are playing and showed which

note correspond to given frequencies.
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