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Experiment for Seated Human Body to Vertical/Fore-and-aft/Pitch Excitation
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ABSTRACT

Various dynamic models of seated posture human body have been developed because the importance about the ride comfort
assessment of vehicles is highly emphasized from day to day. The dynamic models of human body make possible the simulation
of ride comfort assessment by applied to the vehicle dynamic model.

Recently, the importance of ride comfort is also regarded to working vehicles such as excavators and the research of the ride
comfort assessment for working vehicle is required. Only vertical vibration dominantly occurs on the seat of the private car

driving with constant velocity.

In contrast, vertical/fore-and-aft/pitch vibration seriously occurs on the seat of the working

excavator. So, the dynamic models of seated human body applied to working vehicles should describe the dynamic

characteristics for vertical/fore-and-aft/pitch direction.

In this paper, the dynamic characteristics of seated human body are represented as apparent inertia matrix. The apparent
inertia matrix is obtained by the vertical/fore-and-aft/pitch excitation of seated human body. 6 resonance frequencies are
observed in apparent inertia matrix. This result can be applied to develop the dynamic model for seated posture human body.
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Fig. 2.2 Experimental setup

Table 2.1 (Angular) acceleration r.m.s. in
X, z, pitch direction on seat of excavator for
each working condition

(frequency range 1~20Hz)

Direction  |x(m/s?)|z(m/s?) | pitch (rad /s%)
Excavating 0.774 0.703 0.404
Scratching 1.344 1.215 0.834
Contouring 1.221 1.180 0.444
Travelling 0.512 0.422 0.319

Average 0.917 0.857 0.502
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