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Optimum Design Method of Air Suspension with Viscous Restriction

Hiroshi YAMAMOTO* and Ying ZHENG

*2 Department of Mechanical Engineering, Saitama University,
255 Shimo Ohkubo, Sakura-ku, Saitama-shi, Saitama, 338-8570 Japan

In this study we propose a design procedure of an air suspension with a viscous damping
restriction and a reservoir tank. We use two design concepts of minimizing resonance amplitude and
minimizing standard deviation of amplitude against external disturbance random vibrations of
foundation. In order to reducing resonance amplitude and standard deviation of amplitude, it is
necessary to increase the volume ratio of the reservoir tank to the main cylinder. In these case, we
can choose the optimum damping ratio which corresponds to the restriction coefficient of viscous
restriction to minimize resonance amplitude or standard deviation of amplitude. As the volume ratio
becomes larger, the difference between the optimum damping ratio which provides minimum reso-
nance amplitude and what provides minimum standard deviation of amplitude becomes larger.
However, we can realize the air suspension whose standard deviation of amplitude is relatively small
although we choose the volume ratio and the damping ratio to minimize the resonance amplitude.

Key Words: Vibration Isolation, Damping, Optimum Design, Random Vibration, Precision Instru-
ment, Air Suspension, Viscous Restriction

L # BT E DL, COMBERINT 57 TER D il
RESGUETA LICBTE e bNTeaZs Tk L CRats, MUREREL S TRO LD |
Fit PR b o) AR At MEBEEI R N THET 3 L1 B bRETL
i, V)L F LB MY L s kR kg ORI REeARL. 2o TEEsTE, L)Y
ERECT BT LI L EHILEB T B L BE, T ERES > 7 DRDETGRME (.71 X I CRARTTEE

VULY LMY Y OMOESIIICBY a0 SRR Y PRETS C LI DEI) ZHRiEE O
R B B HE L B oty | REMEERIETED, B R AT ERITRE
WEOERTROTRERS LURREI ol okl TORMLBOERRRICA ) 7 A 22 H5
BB RIS 5 5, N - RO, g DIORA B ST E RERUEROREL DR
R HEERLD, %%tawbunuf@&#n%#&ﬁ

][]

flizeidias L CHEERR WFIRES L 7= Voigt TFIV ERLRICL TS

INF TOERITROBERI T BH TR
R EAIRA LT 3 BRA CRRIERE LI :
TR D b ERLCoB. SR, g POHSTIAOE £ v B RIS OO SR

H - BHOEFVCEL 3 3RS R CHRE Sl OHHURBRHESERL TR, L0E O
RRICBUT, HREESRAL 2B R AR P PEALLIRRTETI E RS, 21,
j_%)}:kg)bl, #1174 Zﬁnf{ﬁﬁ%ﬁd—?j—%%ﬁ %ﬁ%k*ﬁﬁf?%%%ﬁ‘@% z‘:%ﬁ%h%, TEb!JﬁYEZﬁI
RIS B BRI R h s e g TOEAT O TRRIMRICNT SIEEE RMET S &
VS BUATORIHESHAN B AT E N T,

* FREA 2007 10 A 2 R, cons 2 TARBIRTIE, MY EOEMIEEBRL
*1 e s Ze R (&5 — Wi

Eeirpraiee S WL D & A3 3 2RI DT, TR
E-mail : yamamoto@mech.saitama-u.ac.jp FTRNEER/NETEIHATORBEASEZIHLMIL,

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

530 g R ET R h O RERE

Fig. 1 Configuration of air suspension
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Fig. 2 Dynamical model of 3 element system
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Fig. 3 Relation between transmissibility |H| and
frequency ratio p (n = 0.9)
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Fig. 5 Relation between performance function I and
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Fig. 7 Relations of optimum damping ratio Crop,
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