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Free Vibration Analysis of Axisymmetric Cylindrical Shell
by Sylvester-Transfer Stiffness Coefficient Method
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Abstract: In this paper, the computational algorithm for free vibration analysis of an axisymmetric
cylindrical shell is formulated by the Sylvester-transfer stiffness coefficient method (S-TSCM) which
combines the Sylvester's inertia theorem and the transfer stiffness coefficient method. After the

computational programs for obtaining the natural frequencies and natural modes of the axisymmetric
cylindrical shell are made by the S-TSCM and the finite element method (FEM), the computational results
which are natural frequencies, natural modes, and computational times by both methods are compared.
From the computational results, we can confirm that S-TSCM has the reliability in the free vibration

analysis of the axisymmetric cylindrical shell and is superior to FEM in the viewpoint of computational

times.

Key Words : Cylindrical Shell, Axisymmetric Shell, Free Vibration Analysis, Sylvester's Inertia Theorem,
Transfer Stiffness Coefficient Method, Finite Element Method
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Fig. 3 Computational model 1 modeled by 10

axisymmetric cylindrical shell elements

Table 1 Natural frequencies for model 1 (unit: Hz)
(a) m=1

S-TSCM & FEM
Order TICM
10 20 50 100
1 207.03 | 206.76 | 206.71 | 206.70 | 206.70
2 553.40 | 551.27 | 550.67 | 550.58 | 550.55
3 708.93 | 706.94 | 706.41 | 706.34 | 706.31
4 770.22 | 767.01 | 766.10 | 765.96 | 765.92
(b)y m=2
S-TSCM & FEM
Order TICM
10 20 50 100
1 100.21 | 99.863 | 99.783 | 99.773 | 99.770
2 348.77 | 346.32 | 345.64 | 345.55 | 345.51
3 589.79 | 583.79 | 582.11 | 581.86 | 581.78
4 701.83 | 693.53 | 691.14 | 690.79 | 690.68
(c) m=3
S-TSCM & FEM
Order TICM
10 20 50 100
1 57.721 | 57.340 | 57.246 | 57.234 | 57.230
2 230.11 | 227.49 | 226.80 | 226.70 | 226.67
3 448.62 | 441.00 | 438.89 | 438.59 | 438.49
4 596.66 | 584.51 | 581.07 | 580.58 | 580.41
(d m=4
S-TSCM & FEM
Order TICM
10 20 50 100
1 49.746 | 49.450 | 49.377 | 49.367 | 49.364
2 16498 | 162.27 | 161.56 | 161.46 | 161.43
3 344,53 | 336.21 | 333.96 | 333.64 | 333.54
4 499.36 | 484.38 | 480.22 | 479.63 | 479.43
(e) m=5
S-TSCM & FEM
Order TICM
10 20 50 100
1 63.286 | 63.111 | 63.069 | 63.063 | 63.061
2 134.24 | 131.67 | 131.01 | 130.92 | 130.89
3 276.15 | 267.65 | 265.39 | 265.08 | 264.97
4 421.73 | 405.12 | 400.61 | 399.97 | 399.76
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Table 2 Natural frequencies for model 2 (unit: Hz)

(a) m=1
Order S-TSCM & FEM
10 20 50 100
1 459.41 458.05 457.68 457.63
2 705.11. 702.06 701.20 701.07
3 776.24 772.13 770.95 770.78
4 802.99 797.41 795.78 795.55
(c) m=2
S-TSCM & FEM
Order |19 20 50 100
1 291.70 290.04 289.61 289.56
2 527.22 522.08 520.66 520.46
3 670.04 662.38 660.21 659.90
4 741.99 732.51 729.78 729.38
(c) m=3
S-TSCM & FEM
Order
10 20 50 100
1 199.75 197.65 197.12 197.05
2 391.53 385.33 383.66 383.42
3 554.52 543.61 540.58 540.15
4 661.31 647.01 642.93 642.34
(d m=4
S-TSCM & FEM
Order
10 20 50 100
1 148.37 145.90 145.28 145.20
2 302.50 295.58 293.74 293.49
3 457.58 44443 440.84 440.33
4 580.91 562.22 556.97 556.23
(e) m=5
S-TSCM & FEM
Order
10 20 50 100
1 124.30 121.77 121.14 121.06
2 246.95 239.53 237.60 237.33
3 385.61 371.08 367.18 366.63
4 511.99 490.00 483.93 483.08
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