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Abstract : A simplified model of seat-human body is presented to analyze vibrations of human body on a seat of
vehicle. The theoretical model having seven degrees-of-freedom is composed of the inter-connected masses, springs
and dampers. Until now, evaluation of ride comfort has been usually performed only through vehicle tests. This study
aims to complement shortcomings of conventional vehicle tests in evaluation of ride comfort by using the theoretical
model. The acceleration values of the human body are obtained from frequency response functions of the theoretical
model. Thereafter, Ride and SEAT indexes are acquired by considering response characteristics of the human body for
the 12 axes that are presented in BS 6841. A vehicle test is carried out to measure the acceleration values for the three
parts of the human body such as upper body, hip and foot. Ride and SEAT indexes of the vehicle test are also obtained
by considering the response characteristics of the human body, of which results are compared with the values from the
theoretical model. It is found that the theoretical results are in good agreement with the experimental results.
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Human body vibration(1 A %1-5), Ride index(5 3+ *]<7), Frequency weighting function(==3} 7}

= 3F<9), Axis multiplying factor(S W8k 7|<=), SEAT(Seat Effective Amplitude Transmissibility) index(A] EX] <),

Car seat-human body model (RH-s %} A| E-21 4] rdl)
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Table 1 Frequency weighting function and axis multiplying

factors (BS 6841)

Exposure | Measuring Ffefluehcy A‘XIS.
body part axis weighting multiplying
vP function factor

X, Y W, 0.25

Feet

Z W, 0.40
% Ys W, 1.00

% W, 1.00

Hip R, W, 063
R W, 0.40
R, W, 0.20
% W, 0.80

Back Yo W, 050
% W, 0.40
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Fig. 1 Frequency weighting function (BS 6841)
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(b)

Fig. 3 Schematic of 7 DOF model of the car seat and
mannequin system: (a) Geometry and notation  defi-
nition; (b) Dynamic properties
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Table 2 Modified stiffness and damping parameters for the
car seat-mannequin system

Stiffness of Values Damping Vaues

each spring | (N/(morrad)) | coefficient (Ns/m)

k; =0.3xk; 183320 | ¢ =0.1x¢ | 1762

k,=28xk, | 774,780.0 c, 0.00

k;=0.15xk; | 189210 C,=6xC, | 35939

k, =0.1xk, 3947.1 C,=5xc, | 24476

ks=0.7xk, | 106950 | c;=0.1xc; | 14.09

k; =0.42xk; 9065.6
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Fig. 4 Experimental setup for measuring acceleration of
human body: (a) The subject for measuring human
vibration; (b) Seat accelerometers
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