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Coupled Free Lateral Vibration Analysis of Shafting by the Finite Element Method

Si-Young, Ahn*

Abstract

Coupled lateral vibrations of shafting is analyzed by the Finite Element Method. In the problem

formulation axial force, elastic foundation effects and rotary inertia effects are taken into account.

A computer program is developed to calculate natural frequencies of the shafting, and used to

calculate natural frequencies of the experimental model shafting, which the auther used for the

paper[11). The results show good agreement with the measured values. The results are also com-

pared with those of the Transfer Matrix Method. From the comparison it is found that both results

agree each other.
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Fig. 1 Beam element model
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Fig. 2 Notation for the beam element in x—2y plane
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Fig. 3 Calculation model of experimental shafting

Table 1 Conc. mass, diam. mass moment of inertia
& spring constant

Spring Constant

’Dlam m. of ~ (kgrem

Inertia
gecm-sec?)

Conc. mass

(kg-cm™t- secz)‘ (k

' Vert. [ Horz.

- 'o 015612 - Idl‘ 0.87817 Ks| 0 | 0

my | 0.0012244 Idy 0O l 425.5  44.16
ma ‘ 0.0010714 Ida‘ 0 476,200, 375.0
my | 0.0010714 1 o 476,200 375.0
ms | 0 1 o " 0 10°/1. 0 10°
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Table 2 Comparison of natural frequencies for expe-
rimental model shafting

Natural freq.|Ratio of Cal.

measurement & \I/ib. (rad/sec) Idiff. to A(%)
calculation plane ’ v ‘ H 1 v | H
measurement ‘A V & H| 138. 2i 58. 4
Cal. by TM.M. B|V& H| 141.5 59.0 | +-2.4]/+1.03
Cal. by F.EM. |C|V & H/141. 45| 58.9 | +2.3/4-0.86
Cal. by FEM. DIV& H‘ 140. 6 58. 63 +1.7]+0. 4
(D.M.S.) !
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Table 3 Effect of thrust on natural frequencies for
experimental model shafting

: Natural Freq.[Ratio of Cal.
Calculation by | Thrust (rad/sec) |[diff. to A(%)
F.EM. (kg) v } S I -
Case 1 | ol Al141. 45 58.90 ’
Case 2 ~—10|B|141. 42| 58. 86’—0 02,—0.03
Case 3| —100,Ci141.20] 58.48—0.18/—0.71
Case 4 - —1,000D|138. 95 54. 38’—~1 77|~7. 67
Case 5 |  -+10E|141. 47| 58.95/+0. 01/-+0. 08
Case 6 | +100/F 141 69 50.32/+0. 17+0.71
Case 7 +1 OOOJG 143. 88| 62.88|+1.72/+6.76
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