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Improvement of on Center Steer Feel by Using Power Steering Gear Box Characteristics
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ABSTRACT

Ball & nut type steering gear box has disadvantages on on-center range as compared with rack & pinion type
because of many linkages. In this study, a technique which can improve the on-center loose feel is introduced.
The improvement can be obtained by putting simple devices on steering gear box valve body which can change
the stiffness of steering gear on on-center handling range. Analysis and test of the vehicle with improved
steering system are performed.

FR7]e-89] : Power steering(3}9] 2~ E]o] &), Ball & nut gear box(E-HE 7]o]vt~), Vehicle dy-
namic characteristics(X} F2EE4]), On center feel(ZH7)

Nomenclature shaft
A, :efficient pressured area of nut F, F,, : front, rear lateral force
a : distance between center of gravity and I, : inertia moment of steering wheel
front axle center I : inertia moment of front wheel and tire
b : distance between center of gravity and rear I, - inertia moment of worm shaft
axle center I, : inertia moment
C;  +comering force K, : torsion bar stiffness
: ivalent damping coefficient of steerin, . .
Ci equival ping coethic g K;, K, : front, rear cornering stiffness
hi .
S aft . M : mass of vehicle
C, : equivalent damping coefficient of ball nut
m, : mass of nut
C, : equivalent damping coefficient of front . .
ng : steering gear ratio
wheel and tire .
. . . p1=p.—b, : pressure applingto 4,
C. : equivalent damping coefficient of worm
v : yaw rate
B _ 7. : pitch radius of sector shaft
* 39, doxEa dEFdTAa
** 39 Zolylstil 7)A|BEE T : steering wheel torque

202 &



S 2Elejy vojuta B4 S ol 88 T ¥ P
u : longitudinal velocity of vehicle AE AR 3t 7ojutxe] FYPZAA Y 1
v : lateral velocity of vehicle 59 23 & UA A AF SF SHE A
@ : slip angle st 1.2} Sk},
&y : front wheel steer angle
a, : steering wheel rotating angle 2. IYAEINE A|¢F" oag
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Fig. 1 Steering system model
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Fig. 2 Valve body construction for improving steering
gear box characteristics
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Fig. 3 Torsion bar stiffness of steering gear box
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Fig. 4 Niddle pin and groove
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Fig. 5 Details of torsion bar spring characteristics
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Fig. 6 Two dof vehicle dynamic model
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Power Steering, IPS:Improved Power Steering)
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Table 1 Feeling test results
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