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Analysis and Countermeasure for Escalator Vibration

Su~Young Lim, Yi-Sug Kwon, Seon-Ryong Park and Seong-Wook Hong

ABSTRACT
This paper deals with an analysis and countermeasure of escalator vibration.
characteristics of escalators are studied theoretically and experimentally to find the main
The main source of vibration in escalators is found to be chordal
It is ‘also found that the vibration become

The vibration

cause of severe vibration.
effect due to the step chain and sprocket system.
significantly large at so called no load condition, in which the load due to passengers, during
down-moving, is equal to the resistive force in the driving system. Dynamic absorbers are
implemented to suppress the vibration. A theoretical analysis is made to determine the

appropriate dynamic absorber.

Theoretical and experimental study shows that dynamic

absorber is effective to suppress the vibration in escalators.
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Fig. 1 Escalator system
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Fig. 2 Schematic of escalator
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Fig. 3 Comparison of acceleration signals
during up~moving and down-moving
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Table 1 Experiment design

Driv'mg chain Spring Spring
Factor deformation stiffness tension
A B C
Unit mm kgf/mm kgf
Level 1 10 8 80
Level 2 20 23 200
Nominal value 15 14 150
Table 2 Experimental results
Factor Down (gal) Up (gal)
No
A| By C| A95 [3.65Hz|7.3Hz{ A95 |3.65Hz{7.3Hz
1 111 1150.2| 155 | 2.1 ] 346 8.5 54
2 111] 21544171 1.9 1 35.0] 104 | 2.6
3 112{1]|56.8] 183 | 2.1 |354 | 10.0 | 2.7
4 112} 2/696| 208 |22]|374} 105 | 3.3
5 2|11, 1151.8) 154 | 201356 10.1 2.6
6 211 2]454 | 134 1.8 | 34.2 9.9 2.8
7 2|1 2{1/56.0]| 16.0 | 2.2 |36.2 8.2 6.4
8 2121 21524136 {27368 9.3 2.8
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chain tension and spring tension
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Fig. 6 Simulation: vibration reduction by
dynamic absorber with changing the mass
of dynamic absorber

..............................

..............................

Megnitude (m/s’/N)

without 25kg*2 10kg*5 5kg*10 2kg*25
Mass (kg)

Fig. 7 Simulation: = vibration reduction by
multiple dynamic absorbers with increasing
the number of dynamic absorbers
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Fig. 8 Implementation of the test
dynamic absorber to a step
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Fig. 9 Comparison of time responses with
increasing the mass of dynamic absorber.
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Fig. 10 Experiment: response at pseudo
resonance with increasing the mass of
dynamic absorber

Fig. 11 Actual dynamic absorber implemented to
a step.
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Fig. 12 Comparison of A95 levels when 6
identical dynamic absorbers with mass of 16
Kg are implemented to the escalator.
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