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A Study on the Optimal Combination of Leaf and Air Spring
for the Suspension

Sun-Jun Choi,* Hyuk-Hong Kwon** and Jae-Chan Choi***

ABSTRACT

Many kind of springs are used in the suspension of autemotive vehicles and among these
the leaf spring and the air spring are included. These two springs have not been generally
used together in one suspension, but recently the automotive models which use these two
gprings together increase. This reason is due to the merit of the combination of two type
springs. The merits are two. One is the character of air spring, that is, the natural frequen-
cy of system is constant in spite of variable weight. The other is the character of leaf spring,
that is, the suspension mechanism is simple. The combination spring is used in medium size
and special purpose bus.

In this paper, we formulate the condition which the leaf spring must satisfy to be optimal
design in the combination spring. And experiment is performed to prove the theory. The
regults are that the combination spring is better than leaf spring in the ride, and that the
proposed theory is good for the combination spring design,

Key Words : Leaf Spring(@%2=#), Air Spring(F712%3), Combination Spring(E#2Zd), Ini-
tial Deflection of Leaf Spring(@#@t~=% z714%]), Natural Frequency (ZL-+2%)
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Fig. 1 The shape of the leaf spring
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Fig. 2 The rolling lobe air spring
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Fig, 3 The # leaf counted from the shortest leaf
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Fig. 4 The change of width and thickness in leaf spring
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Table 1 The specification of leal spring (symmetri-
cal shape)

(a) First leaf spring

Leaf mo. | Thicknesstan) | Width(zn) |— oln‘:"“‘h(‘;;m_
1 e 475
2 e 75
3 5 %0 5 %
1 265 %
5 205 %5
6 15 115
Spring rate (kg/m) 27
{b) Second leaf spring
. . Length(un)
Leaf no. | Thickness(m)| Width(m) Front
T 475 4%
2 75 5
3 5 50 35 5
1 %% 265
Spring rate (kegm) 28
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Table 2 The specification of air spring

Type Sleeve type
Effective area 55 cof
Effective volume 515 o

Effactive area rate = 004 w'/m
Design height 115 m
Max Josidng 8 key/cat
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