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Development of 12-Axis Measurement system for Assessing

Exposed Whole-Body Vibraion

Wan-Sup Cheung"", Jae-Gab Suh"', Chul-Jung Kim", Hee-Joon Eun"

ABSTRACT

This paper addresses the issues and difficulties encountered in developing a 12-axis measurement system for the
assessment of whole-body vibration exposed from the body contact area. The contents of related survey work and the
ideas from Professor Griffin in ISVR, that have led to its successful development, are introduced here. The developed
12-axis measurement system is shown to satisfy the international standards of 1ISO 2631 and BS 6841 in EC. This
system is expected to play a key role in assessing the ride quality of passenger cars that is rapidly becomes much

interest in Korean car-makers and tyre-makers.

1. ME

3
0

OIfl XE MEH2 THO AR 2E2H0 L
2 H= 1D QUCH ORI D=L s &
g AHOl J2iD S 2/ 20l AHO &
S50 MEECHL 0N NET= IS

CIMI DRl EES ottt Kot gS
S840 AlgH, D210 A0 OHX &4l
(1-:3), s3], or2tY Mo Ras= IHEE
ZAN ANY U982 )IXANCD, 8
S AGHE A SEO M MAN M2
ACIB, JelD 242 o8 & B3 =
X8t L= It &8 LMOICH Of
L0 o 25 A 22 2M
O IZE NSY &F X BIIOR BH
2Lt ME QIR0 XE M2 &)

e QH LIE 2s8 g882=2 |

O
10
I

1t
£ ™

% g0

b2
A i

= L
m o

oMU
ﬁ

>
14

F

b
J

o

o
ST

Z 1o

Jﬁ;@

< [

O
N &

>

b

iy}

g
Mo =~

L

= o P

R et

=l
WO 40 =2 0r B L 4T on W S o e IR Yo

4 2 o W
¢ >
o

0

=
Bl
2
Ay

2o X 2HE OH XS
AMADNM, BHEHOZ 220 25t
S GIDANAMD BB 93 AXD YEED
WOICH [EtM, QM2 XE HIR20HMAM A
OIA JHE QM H22 [SVRO M. Griffin MAE
SEE01 BF AAE N0 (W8 MDD O 2
Ss4 LI A XD LU 2MEIAC.
n21n, XE 2 2H Ezx aus0 g =24
E5 AMSIACH. 0148t AEATR KA BUE
INEX2H0, 12 & (2 29 3 &, YH0| 2O
2232 Y X3 & 12D S 290 3 =)
O (Het IE NEUYS SAN EHE 2 A= D
HY =X AAY YN 28 HYAS PS50
£5, Y8 XE MM MA U= S8 HUS
N EHE 2 9l SHES0.1 Hz - 100 Hz
M= ZE &5 HI0 Q@ TAHLD 121D 3
ZO| 31X NEEO =A B0 QRIHNE T
QT B0 2 HiME 0I2S MZD XS &2
W BIE 2 IBCO EAl B SHEHS HHEE
QS SO TR AIAE N 2SS I
AMBICE.

B

o 10

Mo == mo X K

J

0

mo 4>

2-1. 12-8 ®p I= NE BF




N wE SN Ziaw), 12D S 290 3
X, & - B U8, Y, 5 - 02 Wy, 7, 5 =
NTH BEHOE 22 RNE 12-5F SFHOI
OI2 Griffinl 12 XNISTH2D oM, B BS
684101 XE ZFHZO0ICL Ol Fig. 11t 20l 2
MEICH 2L MA IE XS 2@ =W HE
224 150 26310 AEES Al 3 H0 2HEO
QUCH.

Back 3 Yo

Fig.1. Griffin's 12 axes for the measurement of whole-body
vibration.
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Table 1. Specifications of Vibration Sensors.
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Exposured Composite Measurement Frequency Temperature
Area Error("?) Axes Range Range
Feet <02%
(10 9may) 3
<0.2%
Seat {+10 gmay) 3 DC 50 °C
<0.2% ~ 150 Hz ~85°C
(215K rad/s2may) 3
<1% -40 °C
Back (+10 gmay) 3 ~120°C

{1) Composite error includes effects of hysteresis, non-linearity, resolution and thresold errors.
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Table 2, Specifications of amplifiers for vibration sensors

Exposured input Amplifier Selectabie Global
Area Channels Classification Gain Linearity
Feet 3 Instrument 1, 10, 100, <02%
Seat 6 (3+3) Amplifier 1000
Back 3 <07%

Jable 3. Specifications of PC-based data acquisition system.

Maximum Bit Acquisition Data

Channels Resolution Rate Tranfer
-2x160 KWords/s Dual Channel
16 {Dual Channels) Direct Memory

(Simultaneous 16 -16x15 KWords/s Accsee
Sampler/Holder) (Simultaneous to RAM Disk

16 Channels)
Tri-Axial

Feet Accelerometer

Tri-Axial
Accelerometer

Ischial
Tuberosties

Tri-Axial
f

Ac ter

otebook Docking Statibn
Tri-Axial
Back Accelerometer

Notebook PC

Subjective Vibration
Assessment Software

Fig. 3. Schematic diagram of whole-body vibration Measurement system.
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