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Study on Torsional Vibration Analysis of Thin-Walled Beam with Open Cross Section.
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~015463)|  ~9.209)| (6159 -{4357)

Mode Lumped Mass Method Consistent Mass Method Continuous
order N=8 N=8 N=10 N=12 N=8 N=10 N=12 [Mass Metho
1 5077 5.102 5.114 5.120 5135 5.135 5.135 5135 5.135

~(1.130)]  —(0.643)| —(0408)] ~(0292)] (0.000)] (0.000)| (0.000) (0000}
2 19.638 | 20019 | 20200 | 20300 | 20549 | 20537 | 20534 | 20533 20.532
—4.354)| —(2.499) -(1617)] —(1.130} (0.083) (0.024) {0.010) {0.005}
3 41902 | 43678 | 44550 | 45040 | 46.377 | 46254 | 46.220 | 46.207 46.195
~9.293)] —(5.449)| (35611 ~(2.500) (0.394) (0.128) {0,054) (0.026)
4 69.424 | 74491 71070 | 78.545 | 83.093 | 82447 | 82259 | 82189 82123
—(15463)| —(9.293)| -(6.153)| -(4.357) (1.181) (0.395) (0.166) (0.080)
5 99.543 | 110,570 | 116390 | 119.790 | 131.720 | 129.510 | 128,820 | 128560 128.320
—22.426)| -(13.833)| ~(9.297)| ~(6.647) (2.650) 0.927) (0.390) (0.187)
6 149.810 | 160.980 | 167.600 188.150 | 186.240 | 185.500 184.770
—18867)| —(12.876)] —(9.293) (1.829) (0.796) (0.395)
7 180.530 | 209.230 | 220.680 259.330 | 255.060 | 253.290 251.500
—(24.243)| ~(16.807)| ~(12.254) a.113) (1.416) (0.712)
8 259,550 | 277.690 336,050 | 332.370 328485
~(20.986) ~(15.463) (2.303) (1.823)
9 310.380 | 337.280 429.800 | 423.330 415.740
~25.343)| (18870} (3382)]  (1.826)
10 398.170 526.880 513.260
—{(22.423) (2.654]|
£—-2 2EMEEKFORUVEARESER )

Mode Lumped Mass Method Consistent Mass Method Continuous
order N=12 N=16 N=20 N=24 N=12 N=16 N=2( N=24 _IMass Metho.
1 50771 5.102 5114 5.120 5.135 5.135 5.135 5135 5.135

-(1.130)] —(0.643)] —(0409)| —(0.292) (0.000) (6.000) (0.000) (0.000}
2 1814 7.960 7.981 7.993 8.021 8.020 8.020 8.020 8.020
~1.132)] —0.748)| -(0486)| —(0.337)) (0012) (0.000) (0.000) (0.000)
3 19.638 | 20019 | 20200 | 20300 | 20.549 | 20.537 | 20.534 | 20533 20.532
~4.354)| —2499) (1617 —1.130) (0.083) (0.024) (0.010) (0.005)
4 24.751 26278 | 25528 | 25666 | 26.019 | 25996 | 25990 | 25987 25985
—(4.749)| —2721)] —1.759)| ~(1.228) (0.131) (0.042) (0.019) (0.008}
5 41902 | 43678 | 44.550 | 45040 | 46377 | 46254 | 46220 | 46207 46.195
—(9.293)| —(5.449)| —(3s61)| ~(2500) (0.394) (0.128) (0.054) (0.026)
6 48862 | 51.081 52169 | 52778 | 54507 | 54310 | 54.254 | 54234 54214
—9872)| 57791 -(3772)| —(2649) (0.540) 0177 {0.074) (0.037)/
7 69424 | 74491 77070 | 78545 | 83.093 | 82447 | 82259 | 82.189 82.123
—15463)| —(9.293)| —(6.153)| —(4.357) (1.181) (0.395) (0.166) (0.080)/
8 77679 | 83690 | 86.742 | 88486 | 94066 | 93.172 | 92904 | 92.804 92.708
~(16211)| —9.727)] ~(6.435)| —(4.554) (1.465) (0500) .211) {0.104)/
9 99.543 | 110570 | 116390 | 119.790 | 131.720 | 129.510 | 128.820 | 128.560 128.320
~22426)| —(13.833)| —9.297)| —6.647) (2.650) (0.927) (0.390)| (0.187),
10 108.480 | 121.150 | 127.830 | 131.730 | 145390 | 143.040 | 142.140 | 141.800 141470
~23319)| -14364)( ~0642)| 6885 @2770)]  Gn0)| 0474 (0293)]
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Mode Lumped Mass Method Consistent Mass Method Continuous
order N=18 N=24 N=30 N=36 N=18 N=24 N=30 N=38 |Mass Method]
i 5077 5.102 5.114 5.120 5135 5.135 5.136 5135 5:135
—1.130)] —(0.643) —(0.409}]7 —0292) (0.000) (0.000) {0.000) (0.000)
2 6.499 6.534 6.550 6.559 6.580 6.579 6.579 6.579 6.579
~1216)| —{0.684)] -~(0441)] -(0304)] (0015 (0000)] (0.000)|  (0.000)
3 9.470 9.529 9.557 9.572 9.607 9.606 9.606 9.606 9.606
—(1416)| —0.802)| —0510)] —(0.354) (0010} 0.000) (0.000] {0,000)
4 19.638 | 20019 | 20200 | 20.300 | 20.549 | 20.537 | 20.534 | 20.533 20532
—(4.354)| —(2499)| -(1617) —1.130) (0.083) (0.024) (0.010) (0.005)
5 22344 | 22794 | 23008 | 23.126 | 23424 | 23407 | 23402 | 23401 23.399
~(4509)| (25861 —(1.671)] —1.167)] (0.107) 0034)|  (0.013) (0.009)
6 27.274 | 27888 | 28.177 | 28337 | 28.752 | 28.721 28.713 | 28708 28.707
—4992)] ~(2860)] ~(1.846)] —(1.289) (0.157) (0.049) (0.021)) (0.007)
7 41.802 | 43678 | 44550 | 45.040 | 46.377 | 46.254 | 46.220 | 46.207 46.195
—(9.293)] —(5449)] ~(3561)] —(2.500) (0.394) (0.128} (0.054) (0.026)
8 45638 | 47629 | 48606 | 49.153 | 50.681 50522 | 50477 | 50460 50.445
—9529)] —5582)] —(3646)] —(2.561) (0.468) (0.153) (0.063) (0.030)
9 52.181 54644 | 55852 | 56.527 | 58478 | 58238 | 58.169 | 58.144 58.120
—10.219)| —(5.981)| —(3902)| —(2.741) (0616} (0.203) (0.084) {0.041)
10 69424 | 74491 77070 | 78545 | 83.093 | 82447 | 82259 | 82189 82.123

(1.181) (0.395) (0.166) 0.080)
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