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Analysis of Pressure Disturbancein Hydraulic Power Steering System
- Consideration of Reducing the Noisein the Course of Driving on a
Rough Way -
Yuji Muragishi, Tsugiharu Matsunaga
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Abstract

The cause of anoise, which was produced in a hydraulic power steering system during driving on arough
way, was analyzed by experiment and numerical simulation. The experiment using a vehicle indicated that
the noise was caused by a pressure surge. A mathematical model was made based on the experimental
results, and numerical simulation analysis was performed. From the analysis, measures to reduce the pres-
sure surge were found, and such a characteristic of the pressure surge as to express the noise level was found.
The mathematical model has made it possible to predict the noise level in a hydraulic power steering system
using this characteristic of the pressure surge.

Keyword Power steering system, Rough way, Noise, Pressure surge, Return line, Simulation, Prediction
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Return line Steering wheel
Supply line
Reservoir

Rotary valve
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Fig. 1  Schematic diagram of power steering system.
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Fig. 2  Schematic diagram of rotary valve.
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Table 1 Experimental conditions.
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Steering input angle + 0.12 [rad]
Steering angle velocity | 14m[rad/s]
Oil temperature 60, 80, 100 [°C]
Pump flow rate 1x 10”4 [m?s]
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Fig. 3  Experimental results(Oil temperature 80°C).
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Table 2 Results of multiple regression.

Casel Integral pressure rédﬁtl'r:z grad Const.
Partial regression coefficient 341 -2.07
F 37.7%* 5.63*

Multiple correlation 0.865
Case2 Integral pressure Zdﬁ':; grad Const.
Partial regression coefficient 225 -1.13
F 68.1**

Multiple correlation 0.783

* Significant level 5%

** Significant level 1%

p.

d ; damping coefficient

; spring constant
d k,, k, > spring

Fig. 4 Model of pipewall.
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Fig. 6  Comparison of integral pressure.
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Fig. 7 Effect of rubber hose length in return line.
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Fig. 8 Effect of élasticity of rubber hosein return

line(k = k; = ky, ky: standard value).
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