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Longitudinal Vibration Analysis of an Axially Moving Material
by Using the Assumed Modes Method
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Abstract

Longitudinal vibration of an axially moving material is investigated by using the assumed modes method.
To circumvent a difficulty in choosing the comparison functions which satisfy the boundary conditions, the
assumed modes method is adopted by which equations of motion are discretized. Based on the discretized
equations, the complex eigenvalue problem is solved and then the effects of the translating velocity on the

natural frequencies and modes are analyzed.
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Fig. 1 Model of the longitudinal vibration of an axially
moving material
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Table 1. Convergence characteristics of the nondimensional natural frequencies A, when v = 0.1

n A A, Ay

1 0.99498743710662 N/A N/A

2 0.93041034005243 2.12809328826721 N/A

3 0.92822924540153 1.94154086322796 3.27945940496933
4 0.92367090326491 1.90716945056717 2.97686474060964
5 0.92325397288055 1.90409577143284 2.87478025130733
6 0.92152965364469 1.89825436344909 2.87449670279971
7 0.92136146605917 1.89707044392032 2.86283833425593
8 0.92043961618775 1.89464488457006 2.86280585568059
9 . 0.9203499090084 1 1.89397889190636 2.85821133075990
10 0.91977244622688 1.89263737021860 2.85820639109393
11 0.91971701057475 1.89220021808378 2.85569462619363
12 0.91932021141330 1.89134394644802 2.85569412825832
13 0.91928268376783 1.89103160723110 2.85408895688155
14 0.91899282091582 1.89043583912917 2.85408895241403
15 0.91896578787385 1.89020020490581 2.85296555087547
16 0.91874458911425 1.88976102485560 2.85296530600782
17 0.91872421782069 1.88957632882060 2.85213097647728
18 0.91854978414853 1.88923884572898 2.85213042413648
19 0.91853389852517 1.88908988168429 2.85148428558346
20 0.91839277341440 1.88882228069603 2.85148349329481
21 0.91838004842823 1.88869943176035 2.85096725664688
22 0.91826349837943 1.88848196418122 2.85096630322263
23 0.91825308207833 1.88837882297040 2.85054377363906
24 0.91815518770583 1.88819856487604 2.85054272281816
25 0.91814650791537 1.88811068450686 2.85019015653281
26 0.91806311307094 1.88795881519924 2.85018905478085
27 0.91805577154887 1.88788300606069 2.84989018755438
28 0.91798387129888 1.88775329545366 2.84988906726169
29 0.91797758247796 1.88768720662777 2.84963236187063
30 0.91791494977966 1.88757512716430 2.84963124502199
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Fig. 7 Nondimensional third mode shapes for the
variation of the nondimensional translating
velocity v
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