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Measurement and Investigation of Apparent Masses of a Human Body at the Sitting
Posture in a Passenger Car
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ABSTRACT

This study aims to measure an apparent mass of a seated human body at the sitting posture in a passenger car
in the frequency range from 1 to 20 Hz and to investigate the dynamic characteristics. Thirty subjects joined
the test where eight levels of acceleration from 0.1 m/s® to 2.0 m/s® were used to excite seated human body.
Most of apparent mass curves showed two peaks in the frequency range of 4~9 Hz, first peak was clearer at
the contact point of the seat and the hip, and the second one at the contact point of the backrest and the back.
Both peak frequencies were found to move down to lower frequencies with increase of acceleration magnitude.
Shapes of apparent mass curves were clearly different from those at erect posture especially in the frequency

range around and above the second peak.
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Fig. 1 Sitting posture of a subject on the inclined seat-frame
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Table 1 Basic informations of subiects

Age(year) | Weight(kg) | Height(cm)
Average 28.00 72.63 173.93
Standard
Deviation 391 8.56 8.56
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Fig. 3 Phase of Apparent masses on the backrest :
0.4m/s%(top-left), 0.6m/s(top-right),
0.8m/s"(mid-left), 1.0m/s(mid-right),
1.4m/s*(bottom-left), 2.0m/s*(bottom-right)
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Fig. 2 Magnitude of Apparent masses on the backrest :
0.4m/s%(top-left), 0.6mvs*(top-right),
0.8m/s*(mid-left), 1.0m/s*(mid-right),
1.4m/s%(bottom-left), 2.0m/sX(bottom-right)
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Fig. 4 Magnitude of Apparent masses on the seat :
0.4m/s*(top-left), 0.6m/s*(top-right),
0.8m/s’(mid-left), 1.0m/s*(mid-right),
1.4nmy/s%bottom-left), 2.0m/s*(bottom-right)
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Fig. 5 Phase of Apparent masses on the seat :
0.4m/s*(top-left), 0.6m/s*(top-right),
0.8m/s*(mid-left), 1.0m/s%(mid-right),
1.4m/s*(bottom-left). 2.0m/s’(bottom-right)

Fig. 6 Quartile plot of apparent masses(magnitude) on
the backrest : 0.4m/sz(top-left),
0.6m/s%(top-right), 0.8m/s*(mid-left),
1.0m/s¥(mid-right), 1.4m/s%(bottom-left),
2.0m/s*(bottom-right)
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Fig. 7 Quartile plot of apparent masses(phase) on the

backrest : 0.4m/s%(top-left), 0.6m/sXtop-right),
0.8m/s%mid-left), 1.0m/sX(mid-right),
1.4m/s%(bottom-left), 2.0m/s*(bottom-right)
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Fig. 8 Quartile plot of apparent masses(magnitude) on
the seat : 0.4m/s%(top-left), 0.6m/s%(top-right),
0.8nv/s%(mid-left), 1.0m/s*(mid-right),
1.4m/s%bottom-left), 2.0m/sX(bottom-right)

E AL B £ At SwoldA 4% By ARE
01mV/s’e 2 7HAgE dE 7~9 Hz AloldlA w3 Fa4
g #FY £ 9o, /RAze A7t AXEA Ha F
47t Hab oA AR 20 m/eE e dE
5~6 Hz Atolo] da Fa571 AA3E 2L & & AU
Fig. 11& ISO 5982014 Arjske Ay 24 a4l g
2yr] AP B AYPN =AY Ayr] IF F 20
mW/s'eE IR W) NENN 23T BRY) AFE EA
sa ok 10 59828 ABy|] AFL 05~30 m/s, rms

-372-



Alole] 3712 ZINF Aoz 4 HzolM 754 kgol ¥3AE
Ztet,

" % s E=
- N A

o == =]
TS £ N [
i N R

::: . SR
- = =]

Y N R

& RS \

o \\ RS -

: = ;\,,M . = . |

1] 5 0 15 F'“Z-D:'M' s i 15 k-

Fig. 9 Quartile plot of apparent masses(phase) on the seat:
0.4m/s%(top-left), 0.6m/s*(top-right),
0.8m/s%(mid-left), 1.0m/s%(mid-right),
L4mysi(bottom-left), 2.0m/s’(bottom-right)
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Fig. 10 Medians of apparent mass measured on the
backrest(magnitude(top-left), phase(top-right))
and the seat(magnitude(bottom-left),
phase(bottom-right))
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Fig. 11 Apparent masses by using the method in ISO
5982 and those mesured on the seat at 2.0 m/s’
in the study
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