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Performance Test and Finite Element Analysis
of Air Spring for Automobile
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Abstract

An air spring which is a pért of the suspension system of automobiles is used to reduce and absorb
the vibration and the noise. Main components of the air spring are a cord reinforced rubber bellows, a
canister and a piston. The performance of the air spring are depended on configurations of rubber
bellows, the angle and elastic modulus of cord. The finite element analysis are executed to predict
and evaluate the load capacity and the stiffness. The design variables of air spring are determined to
adjust the required specifications of the air spring. Several samples of the air spring are manufactured
and experimented. It is shown that the results by finite element analysis are in close agreement with

the test results. i
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Table 1 Specifications of automobile airspring
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(mm) | (mm) | (kg | (kgh) | (kg

Rear | 211.4 | 496 | 775 | 461 488 815
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Alr piston

Fig. 1 Structure of automobile airspring
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Fig. 2 Stress-strain curve of Nylon 6 cord
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Fig. 3 FEA model of rear airspring

Fig. 4 Initial cord angle contour of air bellows
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Fig. 5 Airspring properties variation for cord diameter
change(cord angle 37°, EPI 64 ea/inch)

500
Rear airspring / CVW
Change of EPI
ya)
<
g 450
|
= —o— Pressure(Bar) | |
F] —o— Volume(Liter)
;o. 400, —4— Load{Kgf)
%05
g ¢ a = o
5 34
[¢]
g 2
1
0 T T v T T
50 55 60 65 70 75

Cord EPI (ea/inch)
Fig. 6 Airspring properties variation for cord EPI
change(cord dia. 0.25 mm, cord angle 37°)



728 SRS T LE R

500

Rear airspring / CVW

£ 4 3
Chan geofcordangte

~

o

o
>

—O— Pressure(Bar)
—O— Volume(Liter)
~—~&— Load(Kgf) I

]
o
\!
\3

o =2 N W an
K\
0

o b ——————71©

Q

Pre(bar), Vol(liter), Load{kgf}

35 38 a7 38 39
Cord angle (mm)
Fig. 7 Airspring properties variation for cord angle
change(cord dia. 0.25 mm, EPI 64 ea/inch)
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Fig. 8 Properties contour of rear airspring(air pressure
= 3.8 bar, design height of design weight)
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Fig. 9 The performance test of airspring
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Fig. 10 Comparisons of test and F.E analysis for
outer diameter of rear airspring
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Table 2 Stiffness comparisons of rear airspring

Rear, Stiffness
Load type (kgf/mm)
Test FEM Er(%)
CVW 2.63 2.21 159
DW 2.73 227 16.8
GVW 3.94 3.35 14.9
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