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STUDY OF SUBJECTIVE COMFORT ON SHOCK-TYPE VERTICAL WHOLE-
BODY VIBRATION
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ABSTRACT

Shock-type vibrations are usually experienced in vehicles excited by impulsive forces. Fifteen subjects used magnitude
estimation to judge the discomfort of vertical shock-type vibration generated on a rigid seat. The shocks had different
frequencies and magnitudes and were produced from the response of a 1 degree-of-freedom model to a half-sine force input.
The magnitudes of the shocks, expressed in terms of both peak-to-peak value and un-weighted vibration dose values, VDVs,
were correlated with magnitude estimates of the discomfort. In this study, equivalent comfort contour of shock-type vibration
were obtained. From the contour, it was investigated that shock-type vibration at frequency below 0.8 Hz and between 4.0 Hz
and 10.0 Hz is highly sensitive to the discomfort than at other frequencies.
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Fig. 1 Hanning windowed half-sine force input,
1 d.o.f. vibration model and shock-type
response.
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Fig. 3 Waveforms of shock-type vibration
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Fig. 3 Example of reference and test stimuli
for magnitude estimation method.
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Fig. 4 Spearman’ s correlation coefficients

between subjective ratings of shock-type

vibration between: (a) normalized peak—to—peak

value, (b) normalized unweighted VDV, (c)

normalized F, weighted VDV
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Table 1 Most uncomfortable part of the body
during shock-type vibration by using sign
test; U: upper body (p<0.01), u: upper
body (p<0.05), L: lower body (p<0.01), 1:
lower body (2<0.05), -: not significant.
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