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Human Response to Idle Vibration
of Passenger Vehicle Related to Seating Posture
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ABSTRACT

Human characteristic responding to idle vibration on passenger vehicle was studied to find if af-

fected by seating posture of passenger. When twelve male subjects are exposed to moderate vertical

vibration of 0.224 m/s’ r.m.s. at frequency range from 3 Hz to 40 Hz, it was found that seating pos-

ture significantly affects to biodynamical

characteristics, apparent mass and apparent eccentric mass,

at most range of idle vibration frequency(20~40 Hz). The supported thigh contact on rigid seat

showed bigger values in the two biodynamical characteristics than the average thigh contact. The

bigger apparent mass and apparent eccentric mass in the seating posture of the supported thigh con-

tact can be assumed more strengthened muscle at the frequency range.
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Table 1 Engine RPM of domestic passenger vehicles
and frequency range of main vibration at
idle condition

Maker Model Cylinder| RPM Fre(c%_lllze)n ey
New Click 4 700~900| 23~30
VERNA 4 560~820| 19~27
AVANTE 4 560~930 19~31
30 4 560~880| 19~29
SONATA 4 500~790| 17~26
GRANDUER 6 550~750| 28~38
TUCSAN ix 4 520~890| 17~30
HYUNDAI SantaFe 6 690~890 35~45
4 520~720 17~24
VERACRUZ 6 610~810, 31~41
8 600~700 40~53
EQUUS 6 650~850, 33~43
GENESIS 6 450~750, 23~38
6 500~700| 25~35
GENESIS Coupd 1 08200 2127
Morning 4 650~850, 22~28
PRIDE 4 560~760| 19~25
PORTE 4 600~800] 20~27
PORTE KOUP 4 550~900| 18~30
SOUL 4 560~950| 19~32
K5 4 500~700| 17~23
KIA K7 6 450~650| 23~33
4 520~750| 17~25
OPIRUS 6 550~650| 28~33
SPORTAGE R 4 600~800] 20~27
SORENTO R 4 690~890| 23~30
8 500~700| 33~47
MOHAVE 6 580~820| 29~41
CHAIRMAN W 6 520~700| 26~35
RODIUS 5 700~800, 29~33
SYSggg ACTYON 5 700~800, 29~33
IACTYON Sports 4 730~830 24~28
KYRON 4 700~830| 29~35
SM 3 4 600~800, 20~27
SM 5 4 580~800| 19~27
RENAULT SM 7 6 625~800, 31~40
SAMSUNG QM 5 4 |650~800] 22~27
New SM 3 4 675~775| 23~26
New SM 5 4 690~750| 23~25
Frequepcy range of idlq vibration 17~53
in passenger vehicle
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Table 2 Specification of exciter generating random

vibration
Model IMV corporation 1220
Type Electro-dynamic
Rated force 5.6 kN(random)
Frequency range 3~3,300 Hz
Maximum displacement 51 mm p-p
Maximum payload 200 kg

Table 3 Characteristics of the subjects employed

Item Average SD Max/Min
Weight(kg) 72.4 11.7 104/66.5
Height(cm) 173.3 3.2 180/169.5

Age(yr) 28.2 8.1 34/25
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Fig. 1 Schematic diagram of two experimental seat-
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Fig.2 Photographic representation of exciter and

subject sitting on the rigid seat
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Fig. 3 Individual human response of twelve subjects

to vertical vibration and its median(P2 seating
posture)
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Fig. 4 Comparison of human responses according to
seating posture
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