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Analysis of rear suspension using airspring

EStef 28 A3
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Abstract

This paper presents a method for evaluating the performance of a leaf spring suspension and
an air spring suspension systems for trucks in terms of ride and handling. Leaf springs, which
generally have non-linear progressive force-deflection characteristics, are modeled using beam
and contact elements. The leaf spring analysis model shows good correlation with experimental
results. Each component of an air spring suspension system, which is a single leaf, air spring,
height control valve, compressor and linkages, is modeled appropriately. Non-linear
characteristics of air spring are accounted for using the measured data, and pressure and
volume relations for height control system is also considered. The wheel rate of the air
suspension is taken lower but roll stiffness is taken higher than those of leaf springs to
improve ride and handling performance, which is verified through driving simulations.

A= Frjaxy P, FHRLEY AJuzddE, g7Y, HHolE
Keywords: airspring suspension, multi leqf spring, height leveling valve
roll stiffness, wheel rate
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Fig. 14 Reaction force
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Table 1. Ultimate vertical mode [ kgf, kgf-m ]
F T
A LikeRs
X v z X y z
Pivot Bushing 130 {4 | -442 | 02 | 13 | o1
U Bolt Joint -9 | -5 | 1590 | 51 Ioieg
Left Air Spring -1140 -
ng Left Brachet | 148 [-16 | 5 | 0 | 65 | 48
Pivot Bushing 139 4 -444 | -0.2 1.8 0.1
U Bolt Joint -100| -2 | 1590 | 81 67 | 01
Right Air Spring -1136 -
V;itkt Right Brachet | 148 |-16| 5 | 0 | 65 | 48
Table 2. Pot hole brake mode [ kof, kgf-m ]
A3 L £ L
X y z X y z
Pivot Bushing |-1271{ -8 | -517 0.1
U Bolt Joint |-1315] 10 | 2210 | 754
Left Air Spring - ~1684 -
Watt | Left
Link | Brachet | 278 | 19| B 0 112 | 89
Pivot Bushing |-1271| 8 -518 0.1 -2 0.6
U Bolt Joint |[-1284| 2 | 2200 | -75 | 254 | -5
Right Ajir Spring - -1675 -
Watt | Right
Link | Brachet | 13| 3 | 19 0 98 | 33
Table 3. Lateral curb strike mode [ kof, kgf-m ]
913 48 E !
X y z x y z
Pivot Bushing | 992 | 470 -25 30
U Bolt Joint | 847 | 175 100 | -340
Left Air Spring -
Watt | Left 4 ol viaa | 39 | o | s | -s0
Link | Brachet
Pivot Bushing {-535( 475 | -235 45 0.8 53
U Bolt Joint {-537| 385 | -871 | 67 41 ~250
Right | Ajr Spring -627 -
Watt | Right el teas| 326 | o | -06 | -28
Link | Brachet
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