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Analysis and Reduction of Escalator Vibration Using the

Response Surface Methodology

Su-Young Lim, Yi-Sug Kwon, Chan-Jong Park and Seong-Wook Hong

ABSTRACT

This paper deals with an analysis and reduction of escalator vibration by using the response

surface model.

vibration responses which are measured at steps.

Optimization of the escalator vibration is performed by minimization of the

The response surface models of the factors

are constructed by using the experimental data based on the D optimal design method. The
multi-objective optimization is also performed by applying desirability function and overlaid
contour plot techniques. The optimal solution, which is obtained for a typical escalator system,

is applied to reduce the escalator vibration.
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Table 1 Experiment design based on
D-Optimal method

No. DCT RGST | Stiffness | Damper
1 1 1 1 1
2 -1 1 -1 -1
3 0 -1 1 1
4 1 0.17 -1 -1
5 -1 1 1 1
6 0 017 0.2 1
7 0 -1 -1 -1
8 1 0.17 0.2 1
9 -1 -1 0.2 -1
10 -1 -1 0.2 1
11 1 1 0.2 1
12 0 -1 0.2 1
13 0 0.17 -1 -1
14 1 -1 -1 -1

I S T R T 1
6 | 0 1 1 1
17 1 0.17 1 1
18 1 1 1 1
19 -1 0.17 -1 -1
20 0 -1 0.2 1

Table 2 Characteristic of Response Surface
Fitting for A9 and 3.65

Response ) R
A% 943 % 90.3 %
3.65 Hz 92.0 % 873 %
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Table 4 Response optimization parameters

Goal Lower Target Upper Weight

A95 Minimum 45 55 60 1
3.65Hz Minimum 10 18 22 1
New ocT RGSTkg!  Stifies D
D Hi 450 378 140 1.
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10000 |4 150 1320 9.0 00
95 (ga
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y =17 5006
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Fig. 7 Optimal solution from response surface
model
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Fig. 8 Overlaid contour plot for DCT
and RGST
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Fig. 9 Overlaid contour plot for DCT
and stiffness
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Fig. 10 Overlaid contour plot for RGST
and stiffness
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Fig. 11 Comparison of A95 values when the
optimal solution is applied.
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Fig. 12 Comparison of 3.66Hz components levels
when the optimal solutions is applied.
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