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Vibration Transfer Characteristic of Seat with the Auxiliary
Plastic Member for Movie Theater Chair
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Abstract: In the previous paper, we have reported on the development of foaming sponge seat with the

auxiliary spring member and suggested new possibility of the special seat with the auxiliary plastic

member for movie theater chair. In this study, we have examined the major design parameters needed

in the development of a foaming sponge seat in which the mesh type plastic member are inserted to

improve the vibration transfer effect of a chair seat. Through analyzing several prototypes by applying

experimentation as well as the experimental modal analysis method, it was confirmed that the effect of

vibration transfer can be improved through the use of a mesh type plastic member and applied to the

design of practical chair seat.

Key Words : Experimental Modal Analysis, Foaming Sponge, Global Curve Fitting, General Viscous

Damping, Frequency Response, Movie Theater Chair, Auxiliary Plastic Member
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Fig. 1 The auxiliary plastic member of mesh type

Fig. 2 The schematic diagram of foaming sponge

seat with the auxiliary plastic member
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Table 1 The properties of sponge seat samples with

the auxiliary member

Type Hardener | Mass |Auxiliary menber
| Mesh
m 1,210 holes/m’
Mesh
m2 2
1,890 holes/m
7 1.25kg Mosh
m3 2
| 9,150 holes/m”
md Mesh
47,259 holes/m’
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Fig. 3 The schematic of experimental apparatus
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Fig. 4 Frequency responses of 9 point of sponge seat with the auxiliary plastic member(ml type).
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Fig. 5 Frequency responses of 9 point of sponge seat with the auxiliary plastic member(m2 type).
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Fig. 6 Frequency responses of 9 point of sponge seat with the auxiliary plastic member(m3 type).
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Fig. 7 Frequency responses of 9 point of sponge seat with the auxiliary plastic member(m4 type).
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Table 2 The ESD ratios of each points to excitation point

Type | Point #1 | Point #2 | Point #3 | Point #4 | Point #5 | Point #6 | Point #7 | Point #8 | Point #9
ml 61.12% | 100.00% | 71.07% | 66.66% | 94.45% | 80.32% | 39.02% | 57.50% | 52.27%
m2 59.26% | 100.00% | 49.63% 29.88% 26.42% 16.61% 9.37% 7.52% 6.51%
m3 58.29% | 100.00% | 58.89% 37.67% 49.19% 45.26% 22.85% 28.72% 22.10%
m4 70.70% | 100.00% | 92.09% | 93.04% | 116.17% | 103.52% | 68.32% | 82.53% | 71.86%
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Table 3 The modal parameters of 8 samples which

were curve fitted to 4th order

T P Order
e arameter
¥ 1 2 3 4
w,[Hz] | 235 419 440 -
ml
- 0.11  0.09 0.04 -
w,[Hz] | 2769 3382 4537 8l.14
m2
- 0.07  0.07 0.07  0.60
w,[Hz] | 2879 3744 4916 54.15
m3
- 0.06  0.06 022 017
w,[Hz] | 2027 2382 3856 49.19
m4
¢, 0.08  0.06 0.08  0.08
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