CHAPTER III
CAICULATION OF TIIE MODE SHAPE AND FREQUEIND IES

We use inverse interpolation and linear interpolation
to find the mode shapes and frequencies. Suppose we have a
function y = £(x) from which for a given value of x, a value
¥y is assigned. To £ind x when some y, is given (1 £ j) we
use inverse interpelation. If x, is given (1 # j)then we use
direct interpolation to £ind .

The ealeculation is done in the Tollowing steps:
1. Fix 7, and deternine the value of y, that makes
Y30 = 0» by using inverse interpelation.
2, Repeat the calculation fer different frequencies P,
The results obtained aré in Table 15 = 22, '
3. From the Table 15 — 22 calculate the corresponding
value of y;'n by using direct iutmhtim This gives 7;&
as a function of ¥, when ;:"n = 0. Results '’ are shown in
Table 23 ~ 30.
b. Determine the frequency F for which y§y = 0, using
inverse interpolation. This is the vibration frequemey, and
the corresponding values of TosTqsTpeeeeselyq Bive the shape
of the mode, The result cbtained is ¥ = 1289 H_ (lertz),
seec table 31.
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Wo dbtain Ty = ~0.0212715.
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Table 18

P = 1300, IP = 100, ¥, = «1.0, Dy, = 0.1
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P = 1500, IF = 100, ¥, = 1.0, Dy, = 0.1




Table 21

F = 1600, IF = 100, ¥, = 1.0, Ny, = 0.1
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Table 23

Caleulation the value of r;'o eorrogponding te
Iy ~0.0212716
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umm;_to 01466 | ~0.0040253 | |
m =0 027G |=0.001961 0010233 =0.00:0233 |
= 1

-o.mzns 0.0077% | =0,00402:8] ~0.001:0230 | =0.00L02%

| -o.mmﬁ 0.017 | =0.0040211 =0.,0040295 u,.f’mm ~0. 000021k
,m@'ﬁ 0.0274k | =0.00h0233} ~0.00LO142| 0.0040239| ~0. 000234




Table 2L

F = 9100, Ny = =10, mﬁ = 0.1y 4 = 0,1,2we5
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P = 4200, 3',' = -‘tnp I" = 0.1, 4 = 0,1,2,——5




Table 26

P = 1300, y, = «1.0, Dy, = 0.1, 1 = 0,1,2—5
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Tablo 28

l——’lj Vo= ¥y | Yo 1 2 3 b 5
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Table 30
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Table 34

Calewlation the valus of F that makes yg, =0
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Wo obtain F = 1289
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5. Then we Tind y, = «0,767M0bk, by using imwerse inter-
polation, Tor F = 4089 HB‘Hhiﬁh io showm in the Toble 32.
6o Thie freqency I = 1289 I is the vibration Cfrequency,
+ fae which y, = 0, @l tho comrecpanding volues OF Jue¥, sTigere
mmbeﬁﬂnhulmfﬂlmt
Prou the equations (8) and (9)

Ty Ty = =0.767H0LL
uy = ;W‘,Mﬁ'mﬂnﬂﬂw:io-g

E'II ELQEE:‘fﬂr*ﬂ
G = 0.0003078

%H n.wmm
Them Z, = G.W? (1) ‘M}
= =0, 0004537
Dy using the relaiions(6) and (7) wo obtain

3’2“&3}*&1'?"

= ¢ 2(=0, 76700l ) = (=)
(1.0

= «0,55,%625
Ty = 05 agy, + 28 = 5,
5 l-ﬂqm
and 5o @ e table of these results ia shown below,table 33.
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Tablo 33

Yaluos of r‘ Iﬂn‘l M, 1 2, 3 sssse 0, corroaporul=
ing to PA299, y, = =Oe76740kl
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by using the difference equation and the given parsmetorn
varying along the bar longth. Frem tho derived table one can
ebtain the medo ahipe by weing tho intérpolation and invonse

interpolation mothods

Thus by using the numordes) mothod with thoe aid of a
camputor and a doak ealculater we can obtmin tho mode shape
m:tamm"&u.hmmﬂnmmmm
finding the overtonos of musigal instmeunts for which tho
erosg-soction ia non-unifoyme
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