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Experimental study on vibration transfer characteristics

of automotive seats

°Wan-Sup Cheung’, Chun-Kyu Woo", Se-Jin Park’, Soo-Hyun Kim"

ABSTRACT

This paper introduces experimental results of whole-body vibration exposed through the
contact area between automotive seat and human body. Such vibration experiment was
carried out for five automotive seats in use and four Korean individuals. Interestingly, the
quantitative assessment of the ride values of the tested seats do not only enable us to judge
the footnotes the Korean technology in automotive seat has left so far, but also lead to the
systematic way of improving their ride qaulity, in addition to issues in Korean automotive seats

raised in this paper.
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Table 1. Specification of test seats and individuals.

Test Seat Test Person (Weight, Height)
Seat1 * Person 1 (78 kg, 178 cm)
Seat2 ** Person 2 (63 kg, 169 cm)
Seat3 * Person 3 (55 kg, 169 cm)
Seat4 * Person 4 (68 kg, 180 cm)
Seat§ *

Note 1: The symbol “*” denotes each sample seat and “**” does an imported one.

2: Hardness(Seat 1 < Seat 4 < Seat 3)
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Table 2. Comparison of overall ride values of automotive seats to rigid seat (Ts=81.92sec)

Test seat I.M.S.overan(M/s?) VDVoyeran{m/s’ ™)
/ Rigid | Automotive | percentage Rigid | Automotive | percentage
Test person seat seat variation(%) seat seat variation(%)
Person 1 0.69 0.75 +8.7 222 2.69 +21.2
Seat 1 Person 2 0.72 0.80 +11.1 2.33 294 +26.2
Person 3 0.69 0.77 +11.6 2.29 2.82 +23.1
Person 4 0.69 0.77 +11.6 2.21 2.76 +24.9
Person 1 0.72 0.81 +12.5 2.32 2.95 +27.2
Seat 2 Person 2 0.71 0.77 +85 2.31 2.77 +19.9
Person 3 0.72 0.89 +23.6 2.36 3.24 +37.3
Person 4 0.72 0.80 +11.1 2.35 2.85 +21.3
Person 1 0.72 0.96 +33.3 2.34 3.56 +52.1
Seat 3 Person 2 0.71 0.94 +32.4 2.29 3.42 +49.3
Person 3 0.73 0.96 +31.5 2.36 3.56 +50.8
Person4 | 0.70 0.90 +28.6 2.26 3.28 +45.1
Person 1 0.70 0.95 +35.7 2.27 3.48 +53.3
Seat 4 Person 2 0.72 0.85 +18.1 2.31 3.06 +32.5
Person 3 0.70 0.88 +25.7 2.27 3.22 +41.9
Person 4 0.73 0.88 +20.5 2.35 3.21 +36.6
Person 1 0.69 0.73 +5.8 2.18 2.61 +19.7
Seat 5 Person 2 0.70 0.82 +17.1 2.24 2.98 +33.0
Person 3 0.70 0.80 +14.3 2.23 2.90 +30.0
Person 4 0.69 0.81 +17.4 2.20 2.97 +35.0
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Table 3. Resonant frequencies about Hip z-axis of automotive seats

Test Seat / First Resonance Second Resonance
Test Person f.(Hz) Gain(ms /ms?) t(Hz) Gain(ms/ms?)
Person 1 42 21 9.4 2.0
Seat 1 Person 2 4.4 1.9 9.4 241
Person 3 4.7 2.0 9.5 1.9
Person 4 4.8 241 9.4 1.9
Person 1 43 2.2 71 1.9
Seat 2 Person 2 4.4 23 8.5 1.8
Person 3 4.5 2.3 9.3 2.2
Person 4 4.3 2.3 8.1 1.8
Person 1 4.0 1.7 7.9 2.2
Seat 3 Person 2 4.1 1.6 9.4 2.8
Person 3 4.7 1.7 9.8 2.4
Person 4 4.2 1.7 9.1 23
Person 1 42 1.9 8.5 21
Seat 4 Person 2 5.1 21 10.0 2.0
Person 3 4.9 2.0 9.8 2.2
Person 4 42 21 9.7 2.0
Person 1 45 2.0 8.9 1.7
Seat 5 Person 2 3.9 2.0 8.8 2.6
Person 3 46 1.9 11.2 2.0
Person 4 4.0 2.2 8.6 25
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Fig 1. 12-axis whole-body vibration measurement system and seated whole-body
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Fig. 2 Percentage variation of component ride values in case of sample seat 1 (T,=81.92sec).
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