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ABSTRACT

This study analyzed air suspension seat frame structure and vibration for 50 - 180 kg mass driver to
obtain optimum seat design parameter values for the equivalent spring constant and damping coefficient.
Various air suspension seat frames were designed following WTS-003 and KS B 6839 standards, and then
evaluated using finite elements analysis. Resonance and vibration tests were performed according to the
78/764/EEC standard.

Key Words : Seat Frame(A|E Z2{2l) Suspension System(AMAHM A|AE) Finite Elements Method(7SH224~
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Fig. 1 Isometric views of the seat

Fig. 2 Concept of load case 1
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Fig. 4 Deformation of Seat2-RW

2.2.2 Load case 2
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Fig. 5 Stress of Seat2-RW

Table 1 Analysis results of load case 1

Model Load Case 1
Max. def | Max. st
SeF
(mm) (Mpa)
Seatl -WW 32.702 531.3 0.44
Seat]l-RW 56.228 960.8 0.24
Seat2-WW 22.103 531.3 0.44
Seat2-RW 39.767 984.8 0.23
Table 2 Analysis results of load case 2
Model Load Case 2
Max. def | Max. st
SeF
(mm) (Mpa)
Seat] -WW 70.421 1926.3 0.12
Seat]l-RW 117.64 2783.3 0.08
Seat2-WW 32.126 1926.3 0.12
Seat2-RW 67.729 2831.7 0.08
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D HE FUbekA, SECIE WA R, 0 9 mm, 9173 Model Load Case 1
R, : 11 mm)ol HIE FATH WAH &4 & Max. def | Max. st SeF
H2 Load Case 191X= R, = 9 mm, R, = 13 (mm) (Mpa)
Seatl-WW 4.5907 163.25 1.44
mm, t = 2.3 mm, Load Case 291A4l&= R, = 9 mm, e
- Seat]-RW 4.5907 163.2 1.44
R, = 15 mm, t = 4 mm& 2 83hsith < 6323
Fig 6 ¥ 79 Homas HosHS e Seat2-WW 3.1804 163.25 1.44
Table 33 40llA  AAE SAASETE 15T =4 Seat2-RW 3.1804 163.25 1.44
Ustoerm=g xS Editds AS ¢+
o}, SHA|TH, AAAY HHAAFE o =4 AAHSHE, Table 4 Analysis results of load case 2
249 9He R, =9 mm R, =16 mm, t = 4 (Reinforcement)
mm ©]F o2 3o gt} Model Load Case 2
Max. def | Max. st
SeF
(mm) (Mpa)
Seatl-WW 3.0013 219.45 1.07
Seat]-RW 3.0013 219.45 1.07
Seat2-WW 0.58445 223.23 1.05
Seat2-RW 0.58445 223.23 1.05
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Static spring constant test (60kg)
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Fig. 10 Static spring constant test (60 kg)

Dynamic spring constant test (60kg)
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Fig. 11 Dynamic spring constant test (60 kg)
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Fig. 12 Class II input displacement signal
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Fig. 13 Class III input displacement signal
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Fig. 14 Resonance test (40 kg)

Resonance test 80kg
1025

e

1015

Vibration ratio

1.005

05 075 125 225 25 275

I
Frequency [Hz]

Fig. 15 Resonance test (80 kg)

Table 5 Resnance test result for 50 ~ 180 kg mass

kg 50 60 70 80 90

VR | 1.011 | 1.012 | 1.014 | 1.016 1.018

kg 100 110 120 130 140

VR | 1.020 | 1.022 | 1.013 | 1.033 1.035

kg | 150 | 160 | 170 | 180

VR | 1.037 | 1.039 | 1.042 | 1.044

Table 6 Corrected acceleration rms value of

vibration test

Load 59 kg (m/sQ) 98 kg (m/SQ)
Item [2%:3 Qs (1;,5 Qyp Qy5 (1;, S
Class

1.699 | 1.583 | 1.397 | 1.699 | 1.363 | 1.203
I1&II
Class

1.748 | 1.568 | 1.166 | 1.748 | 1.363 | 1.014
I &I

Table 7 Vibration test result for 50~180 kg mass

kg 50 60 70 80 90
1&0O | 1412 | 1.393 | 1.377 | 1.36 1.343
n&m | 1.184 | 1.167 | 1.156 | 1.145 | 1.132

kg 100 110 120 130 140
I&mO | 1.332 | 1.318 | 1.184 | 1.173 | 1.167
O&m | 1.123 | 1.114 | 0.999 | 0.992 | 0.988

kg 150 160 170 180
[&0O | 1.158 | 1.147 | 1.137 | 1.129
o&m | 0981 | 0979 | 0.972 | 0.967
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