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Practical Use of Air Suspension Control Device To Prevent Wheel Load Reduction at Transition Curve
(Bench Test with Trial Manufactured Large Air Flow LV)
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Four-point supporting mechanism of two-axle bogie causes wheel load unbalance at transition curve.
Wheel load of first axle outside reduces seriously at exit transition curve in case of low speed running.
Automatic leveling adjusting function of air suspension system encourages the wheel load reduction at
low speed transition curve negotiation. In this study, new concept air suspension control device was
proposed to manipulate leveling valve (LV) by actuator. And 2-step airflow characteristic LV was
proposed to enhance the control performance and to assure failsafe. Experiment was done to test its
control performance for practical use, with full-scaled test bench in which active rotary 2-step LV was
trial manufactured. Variation of wheel load and pressure of air spring were measured throughout curve
passing imitation. Wheel load reduction of first axle outside was relieved remarkably.
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Fig. 2 Wheel Load Reduction
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Fig. 3 Control Device
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Table 1 LV Property

Dead Zone Relative Air-Flow
Current LV +5.6 mm 1
Large Air-Flow LV | =30 mm 2.3
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Fig. 6 Concept of Experimental Device
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Fig. 7 Photo of Experimental Device
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Fig. 8 Full Scale One-Car-Model Test Bench
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Lowest Wheel Load of 1st Axle Outside
(Cant=60mm)
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Fig. 9 Experimental Results
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Fig. 10 Time Domain Result
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