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Naturs]l Frequency Equations of Tapered Beams
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Fig. 2 trequency vs. section ratio
(hinged—hinged, m=1, n=3)
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(1){kxo]l | Vx]-x) [ Cy = 6.70 + 4.03k (0.99)*

SEME | (2Y 2) [Cz2 = 22,44 « 17.62k (0.99)
(851, n=3) C3 = 51.06 + 39,13k (0.99)
Ce= 91.44 + 69,0k (0.99)
Ux]-BEICi = 6.86 + 8.80k (0.99)
Cz = 26.70 + 23.96k (0.99)
C3 = 58.24 + 47.54k (0.99)
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Cy = 101.41 » 79,55k (0.99)

| BisE-@iE | ¢ = 12.94 + 9,76k (0.99)

Cz = 35.86 + 26,76k (0.99)

Ca = 70.47 + 52.32k (0.99)

Cs = 116.63 + 86.3% (0.99)

Bl-WE | C = -0.87 + 4.29 (0.99)

Cz = 7.88 + 14.33k (0.99)

C3 = 30,70 + 31,70k (0.99)

Ca = 65.08 + 57,42k (0.99)
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b2 (7] Cz = 39.43 + 0,04k (0.99)
(s=1, n=1) C3 = 88.74 + 0.08k (0.99)
Ce = 157.80 + 0.10k (0.99)

Oa)-{#E | € = 15.13 + 0.42k (0.84)

Cz = 49.68 + 0.40k (0,94)

C3 = 103.94 + 0.42k (0.95)

Cs = 177.95 + 0.43k (0.96)

EE-EE | € = 22.64 + 0.00k (0.99)

Cz2 = 62.07 + 0.00k (0.99)

Ca = 121.35 + 0.00k (0,99)

C4 = 200,34 + 0,01k (0.99)
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Cs = 60.61 + 1.25k (0.99)
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A Cz = 21.70 + 18,15k (0.99)
(822, n=4) Ca = 49.88 + 39,97k (0,99)
Cs = 89.92 + 70.06k (0,99)

Ux-@{E(Ci = 5.68 + 9,95k (0.99)

Cz = 25,02 + 25,51k (0.99)

Ca = 56.32 + 49,28k (0.99)

Ca = 99.35 + 81.40k (0.99)

HE-EE ¢y = 12.36 + 10.23k (0.99)

Cz = 35.07 + 27.40k (0.99)

Cs = 69.60 + 53,03k (0.99)

Ce = 115.71 + 87.13k (0.99)

BE-EE [ C1 = -3.06 + 6.26k (0.99)

Cz = 4.89 + 17.12k (0.98)

C3 = 27.36 + 34.78k (0.99)

Ce = 61.56 + 60.65k (0.99)
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Ci = 5.68+ 9,95 x 1,333 = 18.943
Cz = 25,02 + 25,51 « 1,333 = 59,025
Cs = 56.32 + 49.28 x 1.333 = 122.010
Ce = 99.35 + 81.40 x 1,333 = 207.856
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f1 = /2% = 190.59 x 18.843/2x = 574.6Hz (574.5)
f2 = wz/2x = 190.50 x 59,025/2x = 1790,Hz (1790.)
f3 = wa/2x = 190.59 x 122.010/2% = 3701.Hz (3701.)
fa = we/2x = 190,59 x 207.856/2x = §305.Hz (6305.)
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