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Active Dynamic behavior Control of Vehicle by
Using Semi-intelligent Suspension System

D.W.Kim*, J.Y.Bae*, J.H.Shin**

ABSTRACT

Mostly, a ride comfort and handling performance of vehicle is influenced by dynamic behavior control of
vehicle. We are focusing on development of a semi-intelligent suspension system with continuously variable

damper(HS-SH type), only using absolute velocity of sprung mass without using the relative velocity

besides having lower system prices and a little energy requirement. In this paper, the system is realized in

consideration to control strategy (sky-hook control, hybrid filter, etc.) and has been proved to have

improvement of behavior control of vehicle by Quarter car and Vehicle test, respectively.

Key Words : Sky-Hook control(27}o] & #|o]), HS-SH Variable Damper(WE=3#3 7pids]),
Hybrid Filter(£% ¥¥), Time Delay(Al7t A), Step motor(2% =2H)
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Fig. 1 Schematic Diagram of Sky-Hook Theory
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Fig. 3 Schematic Diagram of Semi-intelligent Control
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Fig.2 Control Logic Block Diagram
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The effect of semi intellisent system for Ride comfort
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Fig. 4 Semi-intelligent Control Effect
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Fig. 5 Intergrated Filter Characteristic
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vertical direction
Acce(G)
!
High-pass Filter Acc detection(G)
K-S (Over first natural
a, S+ B, frequency)
4 T
absolute valye Low-pass Filter
calculation K
i 2
¥ a,-S*+B,-S+vy

Fig. 7 Hybrid Filter Construction



AdY - igd - A5

A=E FEHNA ot GaA, ol Filter’F &
ol g3l 2dto] X AlojA], o 2~4tk FH] Aojge
% UES FA9 AApS 2718 Fxed Aolg
P& Foou g FUE FAYS R824
of 4%& INA 58 A Y& BRIA HAY
.

3. chgh 7he FHA s

3-1. HE7x

B Aol 34 shadvle WY FxE 29 8% 2
on §2 WAL A&4HoR AT & e v
(orifice) 4% 992 23 2=(Rod)d 3AZ )
§ (89 o) & AY Feoz FYYE A
2 Y=E FH Qg £F, HS-SHY(HEHY)
< 7337 948 2 28§ I35 (rebound stroke)
23, AEFEE MEAT 2 ¢S (compression
stroke) 234, ASHZE MIAIN 23 2= F9
AXGA Aol 1% 2 ASFFHEE BF AR ¥
g2 FAaHAH ol & Y& A& € 45 F§A(Check)
Wng Azt grg TS dd JPd gl

Leaf Valve

Piston Red Spool Body  Check Valve

O-ring

Bump Stopper

Main Piston

Fig. 8 Construction of Variable Shock Absorber(HS-SH
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The char of variable damper
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Fig. 11 Damping force Characteristic

The response of Damping force
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Fig. 12 Damping force delay Characteristic
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Fig. 16 Experimental Result of 1/4 Vehicle Model
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