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Study on Vibration and Fatigue Analysis for Plastic Suspension
Mat of Automotive Seat
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Abstract Automotive suspension mat is installed at seat back frame. As the back part of passenger is aupported by
suspension mat, it is prevented from the pressure concentration. The tired feeling at driving is minimized and
the comfortable feeling is increased. In this study, vibration and fatigue are analyzed with plastic suspension
mat modelled by 3 Dimension. By the analysis result, the natural frequency becomes 30 Hz with life of 10°
cycle and safety factor of 1.6055. Development time and evaluation cost can be cut down by utilizing this
analytical technique.
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[Fig. 1] Analysis Model
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[Fig. 2] Finite element model
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[Table 1] Material property of model

Polyethylene
Density(kg/m®) 950
Poisson’s Ratio 0.42
Young’s Modulus(MPa) 1.1X10°
Tensile Yield Strength(MPa) 25
Tensile Ultimate Strength(MPa) 33
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[Fig. 3] Boundary condition
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A: Model, Static Structural
Equivalent Stress

Type: Equivalent (son-Mises) Stress
unit: MPa
Time: 1

74.703 Max
66406
58.109
49812
41515
33.218

2092

16.6238
8.3263
0029241 Min

A Motdel, Static Structural
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1

56.16 Max
29026
43691
37457
31222
24,988
18.753
12518
6.2837
0.019136 Min
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[Fig. 5] Contour of total deformation
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3.2 Modal Analysis
Fig. 62 (a)~(H7HA] 67}4]¢] XF HEo| tfgh HP
< YeR= 1Foltt

506

(e) ®
[32 6] mYsid Antel HF
[Fig. 6] Deformation at result of modal analysis
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[Fig. 71 Result of modal analysis

3.3 Harmonic Analysis
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[Fig. 8] Harmonic response analysis
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B: Model. Harmonic Response
Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Frequency: 30. Hz

Phase Angle: 0. *

Unit: MPa

109.86 Max
07,658

[Fig. 91 slwy) ahe] 5718 S
[Fig. 91 Equivalent stress of harmonic analysis

B: Model, Harmonic Respanse
Total Deformation

Type: Total Deformation
Frequency: 30. Hz

Phase Angle: 0. *

Unit: mim

75.391 Max
67.018
58.646
50.274
41.902
33529
25.157
16.785
24121
0.039749 Min
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[Fig. 10] Total deformation of harmonic analysis
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3.4 Fatigue Analysis
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Type: Life
Time: O
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[Fig. 11] Result of fatigue analysis about the life
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[Fig. 12] Result of fatigue analysis about the safety factor
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