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Study on the frequency analysis of the leaf spring
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ABSTRACT

In this study, the deformation and stress are analyzed through modal and harmonic response analysis at
resonance on leaf spring. The displacement range of 7 to 14 mm is shown at natural frequencies as 6 kinds of
resonance modes. The maximum deformation is shown as 8.8781mm at Mode 2. The maximum displacement
and stress at leaf spring are shown as 0.0458 mm and 72.533 MPa respectively on 1200 Hz. The comfortability

of passenger becomes better on leaf spring at suspension system by use of this design model.

Key Words : Natural frequency(3l--%1%5<%), Resonance mode(Z5X2E), Leaf spring(d 223X &), Comfortability
(=7}, Suspension system(E7FE=])
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Fig. 3 Mesh of model

Table 1 Mechanical properties of specimen

Leaf Spring
Young's Modulus 200000MPa
Poisson's Ratio 0.3
Tensile Yield 250MPa
Strength
Compressive Yield 250MPa
Strength
Tensile Ultimate 460MPa
Strength
Density 7850Kg/m3
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Fig. 4 Fixed support at modal analysis

Total Deformation
Type: Total Deformation
Frequency! 723,11 Hz

Unit: mm
2010-01-06 2 11:28
96778 Max
86025
75272
64519
53766
43012
30259
21506
1.0753
0 Min

00 200,00 (mm)
100.00

(a) mode 1
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Total Deformation 5
Type: Total Defarmation
Frequency: 20019 Hz
Unit: mm
2010-01-06 27 11131

Total Deformation 2
Tupe: Total Deformation
Frequency: 11456 Hz

Unit: rrrn
2010-01-06 @M 11:29

8.8781 Max 13.356 Max
78917 11872
6.9052 10,388
59188 80037
49323 74197
39458 5,9358
2,9594. 44518
1.9723 29879
0.95646
0 Min 1.4833
0 Min
0.00 200.00 {mm)
100,00 0.00 200.00 {mm)
100,00
(b) mode 2 (e) mode 5

Total Deformation &

Type: Total Deformation
Frequency: 28422 Hz
Unit: mm
2mo-01-06 23 11:30

Total Deformation 3
Type: Total Deformation
Frequency: 15076 Hz
Unit: mm
2010-01-06 27 11:29

7.27119 Max 8,086 Max
B,4639 71876
£.6559 . B,2891
48479 . 53907
40399 . 4,4922
o | 399
o e x
0.80798 5
0 Min 0.89845
0 Min
0.00 200.00 (mm)
100,00 0,00 200,00 {mm}
100,00
(c) mode 3
(f) mode 6

Fig. 5 Directional deformations of model analyses at
6 modes

Total Deformation 4
Type: Total Deformation
Frequency! 1922,2 Hz
Unit: mm
2010-m-06 28 11:30

10.083 Max
89713
o Table 2 Natural frequencies and displacements at 6
i
Ll 220 "
il Mode Frequency(Hz) Displacement(mm)
1 770.74 9.6778
2 1169.7 8.8781
3 1562.8 7.2719
4 1999.3 10.093
) 5 22254 13.356
o 6 3027.1 8.086

(d) mode 4
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Amplitude (mm)

3.95e-3

2.98e-3

2.21e-3

Hz
200-01-06 2%

5136

200,00 {mm)

L E—
100,00
Fixed support at harmonic response analysis
180 250 500 750 Te#3 1.250+43 15e+3

Frequency (Hz)

Fig. 8 Amplitude vs. frequency at harmonic response

analysis
Table 3 Frequency according to time at harmonic
response
Time(s) Frequency response(mm)

150 221 X 10-3

300 2.34 X 10-3

450 2.57 X 10-3

600 3.00 X 10-3

750 3.81 X 10-3

900 5.68 X 10-3

1050 1.36 X 10-3

Total Deformation
Type: Total Deformation
Frequency: 1200, Hz
Phase Angle: 180,

Unit: mm
2010-01-06 2% 545

0.045751 Max
0, 040685
= 0035584
. 0030601
— 0.026417
0,020334
= 0.01525

0.0101e7?
00050835
0 Min

200,00 {mm}
100.00

Fig. 9 Contour of total deformation at 1200Hz on

harmonic response analysis

Equivalent Stress

Type: Equivalent tvan-Mises) Stress
Frequency: 1200 Hz

Phase Angle: 180, °

Unit: MPa

2010-01-06 2= 5146

72,533 Max

0.00

200,00 ()
100,00

Fig. 10 Contour of equivalent stress at 1200Hz on
harmonic response analysis
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