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Evaluation methods and application study on feet vibration of

Chinese driver in sitting posture
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(1. School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China;
2. School of Economics and Management, Ningbo University of Technology, Ningbo 315211, Zhejiang, China)

Abstract: In order to study the response and fatigue limit values of Chinese drivers, 8 trial
volunteers were chosen for a test. The fatigue limit value of feet vibration of Chinese drivers was
acquired via psychological evaluation. The equal feelings of vibration acceleration within the range
of 6.3-80 Hz were obtained through the test in which 20 trial volunteers were arranged in turn to
take the standard stimulation. The frequency weighting curve for feet vibration of Chinese drivers
was obtained by processing the above data. The results show that within the frequency range of
6.3-16 Hz, the frequency weighting curve for feet vibration of Chinese drivers is in the similar
trend with the curve prescribed in ISO 2631—1997; nevertheless, within the frequency range of
16-80 Hz, the values on frequency weighting curve for feet vibration of Chinese drivers are
significantly greater than those on the curve prescribed in ISO 2631—1997. This indicates that
Chinese drivers are more sensitive to vibration on their feet within the vibration frequency range
of 16-80 Hz. Therefore, product design and ergonomics shall be valued for the design and
manufacture of domestic motor vehicles. 8 tabs, 2 figs, 16 refs.
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Fig. 1 Feet vibration system of seated people
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Tab.1 Heights of tested people
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N YUN 3 4 6 3 4
HA /% 15 20 30 15 20
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Tab.2 Weights of tested people
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NE/ N 5 8 3 2 2
"/ % 25 40 15 10 10
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Tab.3 Careers of tested people
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Tab. 4 Eight hierarchical fuzzy measure method
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Tab.5 Results of pretest

2 RE Rb. Re | R/ (m - 52
1 0. 740 0.736 0.74 6.0
2 0. 625 0. 850 0.74 5.3
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4 0. 757 0. 700 0.73 6.5
5 0. 768 0. 750 0.76 6.8
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7 0. 820 0. 650 0.74 6.8
8 0. 700 0.825 0.76 6.5
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Tab. 6 Test result of feet vibration for twenty seated people
Hi %/ He

6.3 8 10 12.5 16 20 25 31.5 40 50 63 80

1 4. 80 6.38 6.63 6.75 6.92 7.00 7.30 7. 80 5.20 7.20 11.50 24.00
2 5.20 6.38 6. 60 7.10 8. 10 7.90 7.50 8. 20 5.70 7.80 16. 00 24.00
3 5.00 6.38 6. 60 7.10 7.50 7.90 7.40 8.10 5.20 7.50 16. 00 24.00
4 4. 60 6.38 6.55 6.70 7.50 7.60 7.05 7.70 6.00 7.20 9. 40 20. 00
5 5.00 6.38 6. 60 6.70 7.50 6.85 7.05 7.70 5. 30 7.00 9. 80 22.00
6 5.50 6.38 6. 65 7.10 7.40 7.80 6.95 8. 30 5.70 7.80 20. 00 22.00
7 5. 30 6.38 6. 65 6. 90 7.30 6.85 7.05 7. 60 5.20 7.00 9. 00 20. 00
8 5.20 6.38 6.55 6.70 8.50 7.50 7. 80 8.10 5. 40 6. 60 9. 00 14. 00
9 5.20 6.38 6.50 6.70 8. 20 7.30 6.90 7. 60 4. 60 6. 60 9. 20 10. 00
10 4. 80 6.38 6.55 6.70 8.50 7.90 8.00 8.50 5.70 7.70 20. 00 24.00
11 5.00 6. 38 6. 60 7.00 8.20 7.80 7.05 8.10 5.70 7.60 11. 50 24.00
12 5.10 6.38 6. 50 6. 60 7.50 7.10 6.90 65 5.00 6. 60 9. 60 14. 00
13 4.90 6. 38 6.55 6. 65 8. 30 7.60 7.90 7.65 5.10 7.50 10. 00 20. 00
14 5.20 6. 38 6.55 6.70 8.20 8.00 7.50 7.65 5.20 9.00 20. 00 24.00
15 5.00 6.38 6.65 6.90 7.20 7.35 7.55 8.05 5.35 6.50 10. 50 17.00
16 5.10 6.38 6. 60 6.70 50 7.40 7.40 8. 30 5.70 10. 50 16. 00 24. 00
17 4.90 6.38 6. 50 6. 80 7. 80 7.90 7.40 8. 10 5. 60 7.50 18. 00 20. 00
18 5.00 6.38 6. 60 6.70 7.90 7.60 7. 40 7.90 5.30 7.70 14. 00 18. 00
19 4. 80 6.38 6.55 6.70 7.80 7.60 7.90 8. 40 5.50 7.40 18. 00 24.00
20 5.40 6.38 6.55 6. 60 8. 00 7.70 7.05 8.10 5. 20 6. 80 11. 50 16. 00
2 5.05 6.38 6.58 6.79 7.84 7.53 7.35 7.98 5.38 7.48 13.45 20. 25
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Tab.7 Parameters of the transfer function of the principal frequency weighting of ISO 2631—1997
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Tab. 8 Parameters of transfer function of the principal frequency weighting of Chinese seated people
ik Wil S PR o S R - R B 46 = B
S1/Hz f2/Hz f3/Hz Sf1/Hz Qi Qs Qs f5/Hz fs/Hz
W 0.4 100 2.035 10.79 3 1 1 0.172 3 0.7307
S &3k
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