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ABSTRACT

Full scale durability test in the laboratory is an essential of any fatigue life evaluation of components or structures
of the automotive vehicle. Component testing is particularly important in today’s highly competitive industries where
the design to reduce weight and production costs must be balanced with the necessity to avoid expensive service
failure. Generally, Hydraulic road simulator is used to carry out the fatigue test and the vibration test.

In this paper, the algorithm and software to realize the real road profile are developed. The operation software for
simultaneously controlled multi-axial simulator is developed and the input and output data are displayed window
based PC controller in real time.

The software to generate the real road profile are developed. This paper developed a road profile reappearance
software and simultaneously apply 3-axial actuator to white noise, so we verified the propriety of reappearance
software through accomplishes an real test.

Keywords : Multi-axial Road Simulator(t}% 2= Al&dlelE]), White Noise(3l0]1E X o]R) FRF(ZF#4 S9§4),
Hydraulic Actuator(fr%t %% elol¥]), Road Profile(2= Z23d) ASD(Auto Spectral Density), CSD{(Cross Spectral
Density)
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Fig.1 Configuration of multi-axial road simulator
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Fig. 2 Algorithm for solving the frequency response function

3.2 AHALTE

AlgdolEE T8 H8l 48 AZEoY LabView
618 AMEEIAE, Y AFoolEe AFHE 70T
EZA5E 8T Al289 548 JYehlE o5 89
g9 d4ds 4F3ds FEIFE ol&sto UFMEE
AR 2E, 28n HENAAFLE LabViewd e 748
87 olgl g FRO2A Visual (7g o] g8l 2 aaF
e SHBHAE LabView T2 of 350 &A81A .

Agrd g zgada st=gole NIAHY PXI-1000BS 7]
o= 89t Fig. 32 LabView AZE Yol SATAE
e Zojrt,

2 4ol o Ageolasl A8 ATEANE A

a7l A% R VAN Holo] 1EH
AEsh B $RAESS AolE FPeh
U FAE FUPLE Toks AgozA o
AzQdoz Fol s $URLE Ford
9. Ee. 2 %0 27 FEAUE YAGOE Fo) AEe
olFl EAST dolEst 2= Z2a9e) 23es YE
sodch. ase g Ad ZANAY WA

2
im
e
_°_
m\m

ZHBo

ol 7hg 7k AR st 2k Fasbsldth Fig. 4

e o5 22 AlEdoldHe @7MAE 2EE Aot
2rd 2dede] Ade AYd Zzad

3% IS EAE o188kt

3% 22 Z2ad g MYy A dndEFe A=y
A SAC W AR AME AXNA Gz AEAE
AW E ol &t HPAFAM HH4T J38 e T
dejo] AzE & 25 AZdoleedA AHsty] 9 A
o2 & dYdMe BALGRY =wdoHE 54t #
Uehte REW AH3lste] 2E AlEHfEA ¥R
Fol Y HFAE ZHzsdn. Fig. 5 AldRE FY3 A

FFT8 2324 x%& Fosuge
el &g sFeR o

B RezA AqddnedEFs o A ux st o
otk apA o) %%% ul Xz} = Aoz webs = 50Hz
olabe] HiolElE xWdolElo]A BEelysigut. Fig. 62

REEEEEES 712111 %3 Fig. 6o 2EZ299g 3%
Agdoleel Ydstel Axe AR AAA Hde A
$YRI2)) AFHFUANT YF YEIE AE & 5
Ath. Fig. 7& ©t% 2= ABdoHe 54

Aste] BolE wmolAZ GJEMNEE s 9

we =3
A 3% At TEE FRFE 73 2 Zolctk. 49
o ArgE UMl ZEe slolE weolz2E EE A$
a BA4el A Fasdel AN veEldg ¢+ U
Fig. 8& 1A

3% AW YRS Tl Axel Huse
=]

e Az z}]&lb’}_ﬂz} ?s}“ k==t ﬂi-t}?;lc" Fig. 59
ool bty g dk AHL o] Fojx] Y1 doy A
28] 548 ¥t 3Fo] FAldl #A&de Fosdidl
10Hz, 30Hz, 43Hz9] Q& FAH3] ¥hgste =2 ey

P i g

- 964 -



dxElF o]gs uEANAYLS 35 Add HEFY A
Rigsadle
8
£ 500
i W‘W&j v W\,\,
"o
. Frequency(Hz)
4
2 500
” \\/\N\/\»/\/\N
o 5 10 5 20 25 I 40 45 50
4000, Frequency(Hz)
fgsoocL
ol
™ 1000
i
% 5 10 15 20 25 30 35 20 a5 50
Frequency(Hz)

Z-FFT

Y Axle{dB) X Axle{dB}

Z Axlo(dB)

Fig. 5§ FFT of Road profile(belgian road)
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Fig. 6 Road profile at no signal processing
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Fig. 7 Output data according to white noise
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Fig. 8 FFT of initial excitation signal
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