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ABSTRACT

Vibration test using the MAST(multi axial simulation table) provide a more reliable testing
- environment than any conventional one, The multi axial simulation could be pessible with a advanced
control algorithm and hardware supports so that most of the operation is automatically conducted by
MAST system itself except the input information that is synthesized by the measured response
signals, That means the reliability of the vibration test is highly depended on the quality of the input
profile. In this paper, the optimal algorithm based on the energy method is introduced to construct a
best combination of candidated input PSD data could be constructed. Since the optimal algorithm
renders time information, the vibration fatigue test is completely possible for any measured signals
one wants, The proposed method is explained with representing acquired road signals from the
candidate input PSD obtained from a proving ground.
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Table 1 Regulation of vehicle test

Foreign

ASTM D 3580, ASTM D 5112, SAE
J1598, SAE ARPI1974, SAE J2380, JIS
D1601 RS-186-7E, ISO 10326-2, ISO 7096

Domestic

KS R
1034-1991

Table 2 Resonance in the door of grandeur XG

Resonance
X-axis 25 Hz
Y -axis 35 Hz
Z-axis 20 Hz

o

JER SRS

4. ASUT AIE
41 ASUT AEY S
Agel el iy $E 2 4P wE A A
FUF AP el WS Swasp) Bk A%
gal 2 QL wE AL, Yol daf gAY B
WETH Fell A9 F& do) ) wae] Yolu
= 53 e 229 Zun A5 <) ¥z

damage’} A AU 25|
AsA g2 790l
AubAel W2 dA e 2P| s &

ool A7j= GEel @

& 92 damageE S8 thd=Eol o ol A 7]
52 AUl $4Y & e ASES AZaAY
Azt Aol F28 Wgodth Ty
T BRANE WEL AYOE AN FUT ¥
4 Fashe AeRy b Ao} Age] W
Ak AEA FLATY SARS BolmEe A
st o] g ARl Rishe AFS 45
A W7 AHE xS Aok

AFYT B ST 5 JE FEES o
3} 2

- Durability test

gl ol FxAle] #AAdHol BAste] g
FUHE A HF FFE T Aotk

- Performance test

o RE AF ZASIA Grherg 2719 4
52 4A% 4 QEAS Gohui Aol

- Buzz, Squeak & Rattle test

g/ 28 BRANE FE e B 2
AE AL A% Frlel THANR FE Yo ALE
o) orekgt AxAME ABd A GFol 9

LB WE FHat

32

/A 158 A 93F, 2005¥/1071



42 [T "It UH
(1) €& 7H53 %7t 39
FUHTE Fste AN ditdez
E dolHe 7R 45017 fEel S-N AE% a
HE AR gt :Laiﬂi 7}+E9+ wele) B
AE olgdtd Ay & E
PSD XMEE o]&3lo ﬁ%ﬂ ﬂ@-mﬁ%ﬂ =
damageS AAkspA foh
ol A tAAE BE 999 HRAA 4
+ Hek %’—-E—% &3 AY Fx e

e ofiiet Akl e

-

93t AS/AE WA B2 quahty EA 7R &
Zojok atE FFo TE3IHT ojd 24E

g ABNT ARS e A3 AuA @ ol

S e sl oA pe) Aol o
B2 gUN2E 14T F UBY A5E oAz
Wl AgoZA BA AFE o7 A BAPEE
IBY F Uk

(2) AR

M NsEg thaEol 7L

oA ©Ae HTE AART FHE HEEE o
UAZ dghalr] el e dlux F382e] d
a3},

Power =ig—=ma-v

dt (4.1)

471 me A ek SR, Ve SR &
A YA oMo} AHL A4 go|BR o] AAE F3
F gdo)A g o] HAHTH

Table 3 Vehicle testing mode in proving ground

# Road Specification

1 Belgian

2 | Cross—country Constant velocity
3 Washboard 20-60(km/h)

4 | Noise-generating

5 | Cobblestone Co;gfgg(tk‘rf}(}’f;ty
6 Chuck holes

7 Impact bars Constant velocity
8 Long-wave 20-60(km/h)

9 Straight pave
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Table 4 Result of the road test
(unit:10"3 Nm/kg/s)

1Laj1.V|1.Lo|2La|2.V|2.Lo[4-La| 4.V |4-Lo
59.2 |122.4] 838 | 49.2 |123.2] 86.6 | 53.9 [111.1}106.7

Table 5 Time information of the input frofile

Road Time information | Forcing time[s]
Belgian 15 36.9
Cross-country 13.6 339.3
Washboard 0.3 76
Noise-generating 1.0 23.7
Cobblestone 0.9 23.1
Chuck holes 0.7 17.3
Impact bars 7.2 180.7
Long waves 1.8 445

Drive mode Constant velocity 30 km/h

(a) Door module

(b) Seat module
Fig. 7 Lab test with MAST
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