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Abstract :

This study aims to find frequenby weighting curves for the evaluation of drivers' discomfort by vertical and

rotational steering wheel vibration. Equal sensation curves, inverse of frequency weighting curves, were determined for
the two kinds of vibrations respectively by using the sinusoidal signals with reference amplitudes from 0.2 to 0.4 m/s2 in
the frequency range from 5 to 100 Hz. Twelve subjects joined at the tests, and median values of the twelve judgments
were used to determine the equal sensation curves. An experiment was followed to compare the relative sensation

magnitude between the two kinds of equal sensation curves, which showed discomfort by the rotational vibration was

1.5 times of that by the vertical vibration at 50 Hz.

Key words : Steering wheel vibration(Z 3} 3 %
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Z1%), Equal sensation curve(5 7HZ} 5 A1), Frequency weighting curve
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Fig. 1 Experimental setup for the generation of steering
wheel vibration in the vertical and rotational direction

iz

J

(a) Vertical vibration

(b) Rotational vibration

Fig. 2 Schematic diagram of the generation of steering wheel
vibration
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Table 1 Initial reference signals for the equal sensation tests

Frequency (Hz) (n?/:;?l;t.umd.:.) W
Reference-1 20 0.2
Reference-2 10 0.2
Reference-3 10 0.4
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Table 2 Basic informations of the subjects and the postures
with the standard deviation

Vertical Rotational
vibration vibration
Age(yr) 31.5(3.75) 31.1(3.23)
Height(cm) 175.4(6.53) 175.8(5.13)
Weight(kg) 71.6(9.93) 74.2(11.22)
Arm angle(®) 130.8(8.51) 136.2(9.40)
Wrist angle(®) 170.7(8.71) 167.7(9.10)
Back angle(°®) 23.0(3.99) 27.8(4.52)
Shoulder angle(®) 38.0(4.96) 38.0(4.70)
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Determination of Frequency

Weighting Curves for the Evaluation of Steering Wheel Vibration
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Fig. 4 Equal sensation contours of vertical(left) and rotational(right) steering wheel vibrations
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= Froquency weighting cumve of rotational vibration
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Fig. S Frequency weighting curves for the vertical(left) and rotational(right) steering wheel

vibration
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Table 3 Reference signals for the discomfort comparison

test
Frequency Type of Amplitude
(Hz) vibration (m/s?, rm.s)
Reference-1 0.66
Reference-2 50 Vertical 1.02
Reference-3 2.11
Reference-4 0.45
Reference-5 50 Rotational 0.64
Reference-6 L_ 1.03
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