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Experimental investigation on the apparent mass during exposure to whole-body vertical
vibration for Korean-seated postures

2 YE*F g Sk
Young-Tae Kim, Wan-Sup Cheung, Yong-San Yoon
Key Words :  Apparent mass(Z 1.7} &), Dynamic mass(¥ 2 2 %), Whole-body vibration(d 4 Z1§)
ABSTRACT
When considering the effects of whole-body vertical vibration, it is valuable to have an understanding of the mechanical
characteristics (mechanical impedance and apparent mass) of the body. This paper addresses experimental results carried out to
investigate the characteristics of apparent masses for 41 Korean. The apparent masses of the seated human body in vertical direction
were measured during different experimental conditions, such as vibration excitation level (0.5 — 2 ms™ r.m.s), frequency range (1-50

Hz), and upper body posture (relaxed, normal and backrest-upright). We showed the average of all subjects and all conditions and

compared the resuits with 1ISO5982/DIS (2000).
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Fig. | Experimental set-up for the measurements of apparent
mass of Korean-seated posture
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1) 'Relaxed' : sitting in a relaxed way without the
backrest

2) 'Normal' : sitting normally, upright without the
backrest

3) 'Backrest upright' : leaning against the backrest with
the hip in a back position
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Fig. 2 Apparent masses of all subjects
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Fig. 3 Means, medians, lower limits, upper limits
and standard deviations of all subjects

Apparent Mass: all subjects

/3 Modutus(kg) Phase(deg)

Octave

band ) ... Lower Upper
(Hz) Mean Median tower Upper SD Mean Median Limit  Limit

1.256 | 51.2 496 304 918 113 [ 01 -06 -40 39
16 | 524 505 343 944 114 |-08 -06 -39 28
2 54.3 52.0 349 1005 120 |-20 -3.1 -67 0.1
265 | 574 549 359 1105 130 |-35 -29 -94 -08
315|626 601 380 1238 148 | 64 -80 -1562 -23
4 702 668 409 1428 196 [-140 -22.4 -326 -48
5 73.4 705 392 1479 255 |-296 -183 -806 -9%6
63 | 5569 551 249 1236 212 |-467 -379 -743 -186
8 38.2 366 183 683 106 |-49.3 -41.9 -670 -34.4
10 306 31t 101 5441 95 |-524 -463 -72.2 -334
125 [ 200 196 8.0 40.0 76 |-566 -56.0 -782 -322
16 123 117 62 265 4.1 [-47.2 -504 -67.3 -26.5
20 93 9.1 54 18.0 27 |-389 -320 -620 -22.7

Table. 2 Means, medians, lower limits, upper limits,
and standard deviations(SD) for the apparent
masses at 1/3 octave band frequencies of all

subject
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Fig. 4 Relation of Apparent mass and (static) weight
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Fig. 6 Apparent Masses : Modulus at 1* peak with respect to

Subject’s weight

Apparent mass — peak characteristics

1st peak 2nd peak*

fre@q. mag. phase freque mag. phase

(Hz) (k@) (deg)| [ (ko) (deg)

Mean} 5.01 78.1 -27.6{ 9.56 37.1 -46.7
Medianf 4.88 74.3 -27.3| 9.57 36.1 -45.4
Lower| 3.52 48.5 -44.0| 6.64 175 -64.2
Upper| 7.42 149.0 -15.4113.48 56.0 -36.6
SD (066 21,5 49 {131 76 55

Table,

*Prob. Of the aboearance of the 2" peak =0.46
3 Apparent mass: Peak characteristics of all subjects
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