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Air Spring
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An Experimental Investigation on the Characteristics of An Automotive Air Spring - J. C. Lee and H. Liu
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Air Spring
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Air Spring

Deformed shapes of the air spring Cross-sectional Structure of Air Spring
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Air Spring
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r=80mm
H=310mm

A
kaym = 1.4 X Py—=

The parameters of the tested samples.

C| FEH Q| Air SpringS 7+

2

A
= 1.4 X Py—=2

Symbol Unit Values for the following CAS type

Single-bellowtype Double-bellow type Triple-bellow type
r mm 4 4 4
b mm / 28 28
t mm 8 8 8
E MPa 60.5 60.5 60.5
v, mm? 0 316,069 0
Lo mm 80 80 80
L; mm / 82 118
So mm 158 126 112
Ho mm 110 210 310
Py MPa 0.4 0.4 04

let ks = kgyyn = 0.0908P,
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Passive system
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Sensor Profile
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Wheel Modeling




Wheel modeling

<S-class wheel spec>
Size: 8.5)x20 ET38
PCD: 5x112
Bolt: M14x1.5
Torque: 150N-m
Material: A356-T6




Wheel modeling
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3 Error X
| A problem occurred when building mesh feature 'Free Tetrahedral 1’ in 'Mesh 1.

Failed to generate mesh for face.

- Face: 24
Intersecting edge elements.
- Edge: 57,58
- Detail: Ignored edges cause an inconsistent edge discretization. Try to create a finer mesh.
OK
P ————200
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Wheel modeling
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Comsol
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Comsol

<Properties of A356-T6>
E=72.4GPa
v=0.33
0,=275MPa (=22 k)
oy=310MPa

<Bolt Clamping Force>

T 650
k-d 0.2-0.072

F ~ 45000N
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Comsol

. . . . Volume: von Mises stress (MPa)
Case1) h=0cm, coil spring & air spring
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Comsol

. . Volume: von Mises stress (MPa)
Case2) h=5cm, coil spring menTEess )
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Comsol

1 : Volume: von Mises stress (MPa)
Case3) h=5cm, air spring olume: von Mises s a
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Comsol

o o Volume: von Mises stress (MPa)
Case4) h=10cm, coil spring
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Comsol

. . Volume: von Mises stress (MPa)
Case5) h=10cm, air spring
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Comsol

e TR pE = CH ®F S HH &= Mpal
EHXT
ama oM 8.0 9.0 9.5 10.0 10.5 11.0
==
oTT
Coil spring 253.2 268.4 276.0 283.6 291.2 298.8
Air spring 236.2 249.7 256.5 263.3 270.1 276.9

X 4=k 0,=275MPa
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* https://www.wheel-size.com/size/mercedes/s-class/w222-2013-2017/
(s-class wheel spec sheet)

 DEVELOPMENT OF A MULTIBODY MODEL USED TO STUDY THE IMPACT BETWEEN A VEHICLE
WHEEL WITH A POTHOLE (Radu, 2023)

« Rheological behavior, microstructure and hardness of A356 aluminum alloy in semisolid state using
backward extrusion process (Rahmani, 2010)

« An Experimental Investigation on the Characteristics of An Automotive Air Spring (J. C. Lee and H.
Liu, 2010)

« Modeling and performance analysis of convoluted air springs as a function of the number of
bellows (Yigian Zheng et al., 2021)

* Optimum Evaluation of Reinforcement Cord of Air Spring for the Vehicle Suspension System
(Byeongsoo Kim et al., 2011)

« https://cdl.hanyang.ac.kr/education/aue3028-2024/
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