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The Experimental and Basic Study on Torsional Vibration of
Horizontal Rotating Shaft using a Laser Measuring Equipment
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Abstract : In this study, the nose of cam in the automobile engine was modelled into circular disk to analyze the
torsional vibration of the cam shaft. The distance between disks was fixed, but the diameter of disks was changed.
The torsional vibration of the cam shaft was studied experimentally by the motion of the modelled disk with
changing the disk diameter. And the sizes of the modelled disk were selected not to show the natural frequencies
over all the experimental ranges. The torsional vibration meter used in this study has a laser system with
non-contact measurement method, which can measure both torsional angular vibration velocity and torsional angular
vibration displacement simultaneously. The Experimental analysis shows that the characteristics of the torsional

vibration in the horizontal rotating shaft can be considerably affected by the arrangement of the modelled disks.
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Fig. 1 Schematic diagram of torsional vibration system

S =— K0, + K, (0, 6,) (1)
Sfy=— K2(92_91)+K3(93_02)
Jnen:— K’n (gn Gn, 1)
A7V, Ay J,E BEBAERNE D K,
E Jo WEH 2ZY4F KT8,
Ip m; D m;D}?
_ i - 1 71\2 11
Ki—GLi,JZ 5 (5 ) =g 2)
N
°oltf. 23 & @A 7 (=) FAHR
AECH, cv ATl L FHFY 4

ololth. p AW HAolL, mE ARl Aol

o A (DS A8y,

[M)6+ (K]0 =0 3)
4000 K+K —K 0 -0
0]20...0 ‘Kz [(24—](3—](3...0

M=looL--0|, [K=] 0 -K o0 0
0007 0 0 0 Kn

21 (3)9l A

6, = ©;cos (wt+ ¢) 4)

0, = O,cos (wt+ ¢)

8, = éncos (wt+ ¢)

2 (43 o) dezdleFolgt 7ML, 4 (3)
o sk,

—PJ,+ K, + K, - K, 0 - 0 o) o
— kK, — g+ Ky K~ K- 0 Sz g
0 - K, 0 - 0 3= 5
0 0 0 - +E|lo] lo

it

4 5o B ¥R 7z A7

A GA AFFEEAe T v 20

LK K 0 0
- K, - LK KK 0
0 -K, 0 - o [|F0 (6)
0 0 0 =] +K,

o UEBY 2ZY F5Ee T

13 2ok
D1 D2 D3
S ) 40
\ |
R3]
<Model A
D3
Bl s E_}'L’/—gzlo 50
J |
<{Model B>
D3
@25 D1 g0 ?—T/—%O T/—e)so —9i5
100 6l 76 il e 100
<Model C>
400

Fig. 2 Schematic diagram of experimental models

Table 1 Natural frequencies of experimental model

tem Natural Frequencies(Hz)

Model f1 P f3
A 1,568.44 4,503 .45 6,555.91
B 1,482.07 4,235.72 8,743.11
C 1,399.58 4,784.11 8,197.28
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Fig. 4 Experimental results of angular vibration

displacements of the model A
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Fig. 5 Experimental results of angular vibration

displacements of the model B
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Fig. 6 Experimental results of angular vibration
displacements of the model C
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Fig. 9 Experimental results of angular vibration

velocities of the model B
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