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ABSTRACT

This paper introduces the experimental results of ride values assessed for several

passenger cars. The experiment was conducted at four vehicles on two roads for three

persons by measuring the acceleration in the 12-axis of human. The results include

the comparison of the ride values, such as the component ride values, overall ride
value, and seat effective amplitude transmissibility. It is proved that acceleration
between 1 and 15Hz is the most significant in evaluating the ride quality. The
contribution of the accelerations in each measurement axis is quantified from the
component ride value. SEAT value shows a relatively low sensitivity for the road

condition and human mass.
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Fig. 2 Schematic configuration for measurement
of whole-body vibration™.
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Table 1 Weighting function and axis multiplying
factor in BS 6841

Measurement  {Weighting function| Axis multiplying
Position (wi) factor (m;)
X Wy 0.25
Yr Wy 0.25
Zi Wy 0.40
X Wy 1.00
Y Wy 1.00
Zs Wy 1.00
Ry« We 0.63
Ry We 0.40
R, W, 0.20
Xb W 0.80
Yo Wy 0.50
Zy Wy 0.40

0.01

.1 1 10

Fig. 3 Weighting function
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Table 2 Averaged Zr -acceleration at foot

Acceleration RMS (m/s*)
Vehicle
Road 1 Road 2
vV 2.79 3.72
V2 2.12 2.39
V 3 2.14 ' 3.19
V 4 2.38 3.34
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Frequency (Hz}

Fig. 4 Zr —~axis vibration level at foot (vehicle
1 and road 1)

o
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Frequency (Hz)

Fig. 5 Zs-axis vibration level at hip (vehicle 1
and road 1)

Transfer Function (Gain)
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Fig. 6 Transfer functions between Zs axis and
Zs axis (vehicle 1 and road 1)



W7e =29 a8 S2oA $839 $4% 5 W}

ool HesE 7% sHE%s  3A FEHE 3

43. SXZ X9 24 dxn

2 AFe 4 (2)dA 9 o] AA HEFF
12 23 % disl 4 & dg=lE 7HET b
gaot tE AFE ol BEA FItA "k old
Fig. 39l & ¢ %o, Wpt W.E o] &3t &
€ 1~10 HzdulgelM AL 19 @2 B 49
Aezt 714 & i Wast W.E ol&3e 2
0.5~2 HzwelAut 18] oz & v 1
de 271419 =2 2 A JHEHE HEE FE
e dFE 1~15Hzo AFH2 Jen= (Fig. 4,
Fig. 5) ¥ 4d3 2 78 =29 AHE g
Hro 71A zAdE Wt WS 75 858
ol&3le %9 VIEEE © IA Aol A SHA
"t oleidt AR-2 Table 3ol4el UW (unweighted)
9} W(weightied)E vlmsiEd & 5 led, W,
o} Wo F3¢ 7tF FFE o] &3 o 35 #HA
(Xy, Ye. Zp), 99ole Z:%F, 589 XuF9Y AS
oﬂ 7% 4% o834 %S RMSET 10~30%
=9 #AE Hoy, 1 99 t& %o RMS

73-?‘01]*‘\3 70~90%9 & atol& HAYo}.
Table 39 7}F &9 7tF AT E S22 o
28 TWHM A szt dEE 4FE vl
B & ddole Z.F wWEo R 4719 AFd
el waE Sy AA SEAF AT
50~70%% AA e FAsAT. 1 dger &
7AE e & ¥ 7& Wk 10~23%E,
S9e AF X &L 11~14%E &4 S5apztd v
s8tA 71T 9 3Me F A Eel A=
HEL 80~90%=2 saze QR ES AANTS ¢
%

o|t}. Fig. 7+ % =2

&E HHFT aEY deﬂ 274 A8 JEld,
ol oM 4.18oAM H AF} o] ®E 2«1
7Hx JtEe 2ol £2 18 o A7 W, A
A 37 A57 22 244 P 24~83%F =
Z7tatg . AP o3 E 27ixe] =R 7R 2
o) Wzlo] A, Ao FaAF NF Z7Y &M
e WZo] glenz AR AP AFgE EE X
AR Ao oM F2 H9EES & 7 U
2 19 zAANMe A% 13 AF 271 2427 3.9,
3.82 Ao H<d A4E BHgoy Tz 2 =73
qME AFE 10 6.9, AFE 2= 4,622 2F 27}

Table 3 RMS(m/s”) comparison ( UW : unweighted.
W weighted, W+M © weighted & multiplying
factor) (vehicle 1. road 1. person 1)

Measurement Acceleration RMS (m/s%)
axis Uw W W+ M
12 2 4] m, x
fort? [P [ ey
Xt 1.11 0.79(-28.8) 0.20
Y¢ 0.99 0.81(-18.2) 0.21
VA 2.79 2.38(-14.7) 0.95
Xs 1.30 0.29(-77.7) 0.29
Y 1.26 0.32(-74.6) 0.32
Zs 1.63 1.37(-16.0) 1.37
R« 5.69 0.69(-87.9) 0.43
R, 2.68 0.20(-92.5) 0.08
R, 4.56 0.46(-89.9) 0.09
Xo 1.04 0.94(-9.6) 0.75
Y, 119 0.35(-70.6) 0.17
Zy 2.90 0.49(-83.1) 0.19

Overali Ride Value

Fig. 7 Overall ride value averaged for 3 persons
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Table 4 Listing of SEAT results for road 1

SEAT VALUE
Vehicle
Person 1 Person 2 Person 3
Vehicle 1 0.62 0.67 0.46
Vehicle 2 0.88 0.78 0.79
Vehicle 3 0.96 1.10 1.10
Vehicle 4 1.20 1.10 1.00

SEAT

Vi v2 v3 v4

Fig. 8 Averaged SEAT results for 3 persons
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