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Performance Evaluation of Control Algorithms for 1/2 Tracked Vehicle with
Semi-Active Suspension System

FLF, dAL, AFHRET, R FT, AW A
Ijoong Youn, Jaepil Im, Hwibeom Shin, Jinkyoo Lee, Minjae Shin

ABSTRACT

2 DOF half-car model with 6 semi-active suspension units is utilized to evaluate the tracked
vehicle dynamic performance simulated by several suspension control algorithms. The target of
this research is to improve the ride comfort to maintain operator's handling capability when the
tracked vehicle travels fast on the rough road. The control algorithms for suspension systems,
such as full state feedback active, full state feedback semi-active, sky-hook active, sky-hook
semi-active, and on-off systems, are evaluated and analyzed in view point of ride comfort. The
dynamic performances of vehicle are expressed and evaluated by vibratory characteristic
evaluation curves, performance indices and frequency characteristic curves. The simulation
results show that the performances of sky-hook algorithms for ride comfort nearly follow those
of full state feedback algorithms and on-off algorithm is recommendatory when the vehicle runs
relatively fast.

F27]&8] : Tracked vehicle(#XE2}%), Semi-active suspension system(¥-5-5& 4% %]), Vibratory
characteristic evaluation(25 5433 7}), Frequency characteristic curve(F35EA] A1)

Nomenclature M: body mass, kg
ai : distance from mass center to suspension, m m : operator's mass, kg
2 ui : control force of ith actuator, N

I : moment of inertia, kg - m

ki : ith suspension stiffness, N/m z. : vertical position of mass center, m

zoi : vertical position of ith road wheel, m
¢ : pitch angle about mass center, rad

* 3 AAdga FEFIAZLT, pi: weighting factors in performance index
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Table 1 Parameter values of a half vehicle used for

simulation
Parameters Value Units
M 12420 kg
1 36500.6495 kg - m*
ky, ky, k3, ky, ks, ke 250,000 N/m
a; | (3.656-1)*0.8 | m
Vimin 1000 N-s/m
Vinax 100000 N - s/m
Vmino, Vmaxo(Passive) 10000 N * s/m
01 1
032, 03, P4, Os5, P6, P71 1000 -
O3, B9, L1095 O11, P12, P13 0.0000001 -
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a) : full state feedback semi-active suspension
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hook damper

c)------- : on-off suspension system
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Table 2 Components of performance indices for the RMS 1.65 in the design with ride comfort preference

Fig.
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coefficients when the vehicle with continuous
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a) ------ : full state feedback semi-active suspension

b) -—-—: semi-active suspension system with sky-
hook damper

c) : on-off suspension system
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Fig. 9 Frequency characteristics for the heaving acceleration of the body under the heave input
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