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ABSTRACT

Optimal  Algorithm(X & 3t

2NEE)

Vibration test on MAST(multi axiai simulation table) system has several advantage over one-axial vibration test that
could simulate 6-DOF, 3-axial translation and 3-axial moment, at the same time. Since field vibration motion can be
fully represented with 6-O0F, multi-axial vibration test on vehicle component is widely conducted in technical leading
companies to make sure its fatigue performance in vibration environment. On the way to fulfiil the process, editing
technique of obtained field data is key issue to success a reliable vibration testing with MAST system. Since the original
signals are not only too large to fulfill it directly, but all of the measured data is not guarantee its convergency on
generating its driving files, editing technique of the original signals are highly required to make some events that should
meet the equal fatigue damage on the target component In this paper, key technique on editing a field data feasible for
MAST system is described based on energy method in vibration fatigue. To explain its technique explicitly, author first
introduced a process on field data acquisition of two vehicle component and then, representing events are produced to
keep up with the editing strategy about a energy method. In the final chapter, a time information regarding a vibration
test on MAST system is derived from the energy data which is critical information to perform a vibration test.

1. A& AN S22 FHOUAN HSE BEE IR g4y D2z
HEAD s AU AL 6% DI NEE Sol 3eao o
6= JINIIZ S8t UF JSUT AES USRI g & & 231 3Ue QUE 488 HE0N € = AL o0
T30A 010f BEEOZ AISSID U= XSAE Yol cix GHEHE AlZE FH9 HOIHE 8ot Tt JIE
O SUNAS 283 29 =R USRS SMYHE o S5 AEY 2N JNESE AE 2o 85 |20t
0] 65 JIRXJIE TUSIH &S 23 AMEES MTotd U C’E}XIJI M20ICL 2R T2 FHUN sF= TS O
= CHH0ICH J2iLh OlX 2 UIR=29 2Uo NESAE 7 OIHEES 1 20| 2Hg &0t ofLlet 2E =8 XH2 It
20| €= AIE A0 e YD 2429 H¥ HHso & EHO|‘=’-§’- Sol MEAIlE 20l Eots60! 20 &3
2 Ao ZHE MalD I MR XNs ANEs »3 OO0 e dEXe HE2 24 AZ0ILL 2 =20
St= WEAA OHZAEOl %L Me MUX 2o 2ES AgXel D182 ME6HH AX
6= T AEE +8cl= UHUAM I S8 A2 SUTZ0AN SZE 33 UsE UE PSD HEEZ ¢
GHAHl Msiok=s A8 2BE HAGIRICL 01 018380 6%
* gEaLEe el U EaT el LSAEY & £E2Z HFHE S Ul o & Al
E-mail : ,mm@k;mh_,cm E0 ol SUHTZ2FH AZUAMREH 65 USAEE =
Tel 1 D FO-3124, Fax: (D TR0 oDl K5 KA A2 BEof ESHK & MHWA O

* LE )R el el of vl R Bl T AlE off ARotAl



dxASHAETLS 2006 FAGENI =8

2. AsSUT 230A2 dsXe ol

2.1 BSUR A gy

TS0 25H That $B0 2 BB B AL ASYD A
S Sof MM AL B0 DSH A 2 BB we
A2, B0 o5 SOIL QUEI} Hels BRU Ao 28
HE B0 US0) O3 2 A4S LUFIL ZS0| 0/4
0l &J1= S0l KBH &2 FR0ICH LT YBUAE
0l o3 T = T2 24EE S S0l O 014
A JIST HOSHH +E 4 gl FRES KIS
AZoH= D0 FRE LIROIYACH 2L 2 AR g0l
H SR S22 sasts JIZS L0l Uik 0121 IR B
2 XY FI YAUAML Ha F2 2ol SH6lD, ISkt
+RXS0l S0 U8t &2 JIC4+FS 27612 I [
201 S0 2B £B &5 MIT S22 BHR HFE= S
WT Ji&ol MES RF ARS0 MHUNM SIICH

22 NILX HEgE S8 2 W Hs
EJE AMSH A FD=0f Tt powerE LIEHY

= 8
bt power spectral density(PSD) O|CH SHE Al2tH 9| ¢
2

o

OIE(E x(N et & [, PSD, S(e= Al (1) 2HAS

ER (R

8

[ sthdr= Saf =1 [ o

o~
~—

U™ JIE H2E0] N (HASH AHZE FEE F= T2
EATE Ao LT MSQ FHU PR SH A0 23
£ UEHH S04 S8 &0t TR 2AUX0ICH Crast o4
HEEN (ol TLE 2A4EE SEXNOZ HAMSII| HdtH =
it 8€ &2 0128 TI2E %D{‘_(damage isoclines) 2
OIBoIUC Okl A (2)= A 2 s

{normalized damage isoclines) S 2HA!0|C}.

o« x|H (@)~
- o VY7
(S(wrtrtmont) )"

i=0

](“’1):'

OIIM, o= -S-N &&2 JI2710iCk
3. FUER =8 AN

gYE 0188 sk FE

o] 6% I NMEE =

)| ol SUHEZ =3 MBS
ol= &N =¥ O0IBeE oIsdt

Sl LEN A= 0B BHEAl 22460

3.1 e 23

ne

=3 #X

DLHOIA MAtE 2,500 ccll &=
L ANEN Kol SILEE FHAES S8 SO €
= s S0 8t HE -0 21 BE0| 2 RSEEM 6
& JIKDIE Sdfl LSAES +8oii0 st ISkt 28
OICk. OkeH Figure 1 ¥ Figure 2= EH f E E
NEE ~8otEA 2dists JtEE A
N A9 |IXIZE LIEHH J20{CH

4!1
i3]
e
i
o
H
Hu

» Rsf3r6m§ .

Figure 2 Measuring point of seat module

2210 B BAB0 W3l M2 T2 320K ol 35
Wa SRS BYSIUCL 65 IEII= T EN0IZ0 Aah ot

BEP 20| 642 JIXDIZ Soh AIBdl0IE & 4
0l BHS OHR A50l 2ICk A2 2240 )|



SRS EE e 20063 FA G A =

=)
-
=

=

o SH R20IA I
2 ¢s MYs4E IHol=0 28 S 42010
3.2 FHANE 2=
TR ABDRCEE MBS o= SRS SE E =
W 2 A8 S 0] Qo ES sl 20 2 dARMAE
2 SRS T2FH HEF S2 1d0HH Table 12 =3
AHE Mol T2 FHAEE SHGIACEH Lot S 253
MBS TS0 Holl FRET= EEF LAIQ IS AE ¢
FO HEFYZ oIACH F& Z HAX & A0 X
otn FEXS LZTE HASE fd =2 =& F 50
2 =X, 102 46t HHE FHAMEE >oIUCH
Table 1 Field road test mode
Specifi
Road i D ffic Distance
information(Korean)
Ex ot - F& AL
Kpresstv)”ay 22 BAL - AR IC | 104(km)
(kyungbu) - e e~ @m BAA
AF IC - a2
SH -&FFIC
National read SF IC - F2AU
(No. 7) ZSAILE - =& M 278(km)
o Za - Al
Aol - S
AY - MH
National read 3 - B
(No. 38) Efed - Al
Country)(No.421 JRIST
150(km)
Country)(No.424 so _ mus
Natioal (No.59) HMHME - M2
National(No.42} P - WEAUY
e - EH=
Non—pavement SEANB -2 2 21(km)
£ & - g2
City road AT-=N-Fa -2
(seoul) sm-zz-segm | Ok
Non~-pavement DZEA - A EE 4.6(km)
Total Distance 739.6(km)

Power[Nm/kg/sec]

Power[Nm/kg/sec]

(b) Country road
Figure 3 Compensated energy distribution in door

Power[Nm/kg/sec]

Power[Nm/kg/sec]

(b) Country road
Figure 4 Compensated energy distribution in seat
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UEY 2 9 012 Table 2= QS 22H 21 X 1 belgian constant velocity 20-60{km/h}
So 29 OIX WS O 24240 (HAF HE0| IFSHXI 2 country constant velocity 20-60{km/h)
= MEWIR I2S0ICH 3 | washboard constant velocity 20-60{km/h)
4 | noise-gen. constant velocity 20-60{km/h)
Table 2 Energy value on each component 5 | cobblestone constant velocity 20-30(km/h)
Ch 1 Ch 2 Ch 3 6 | chuckhole constant velocity 20-60{km/h)

X ¥y Z X y Z X y Z

-3

impact bar constant velocity 20-60(km/h)
door| 99 | 263 ) 54 ) 86 [ 240 ) 39 | 44 | 228 21 8 | long-wave constant velocity 20-60{km/h}

seat | 310 | 1462 | 1672 77 | 1788|3308 | 61 | 11321 646 9 | slow brake constant velocity 20,4060{(km/h)
10| panic brake constant velocity 20.40,60(km/h)

constant velocity 30, 40{km/h)
radius:30(m}
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Figure 6 Compensated energy distribution in seat

Table 4 Energy matrix in seat

Chl Ch 2 Ch 3
x |y z | x|ylz|lx|yvl|z2

Belgian | 0017 | .200 | 0.451 | 0.014 | 0,403 | 0.681 | 0.010]0.235 10,177

Chuck

hol 0.013 | 0327 | 0.443 | 6,000 | 0387 | 0.700 | 0.008 | 0.194 | 0.139
0i¢

Country | 0,018 [0.362[0.537 | 0.019 | 0462 | 0.519 [ 0.015 | 0.201 | 0.184

Impact
bar
Noise

(02110322 | 0516 | 0025 | 1423 | 0.593 | 0017 | 0.22010.223

0.014 | 006891 0,557 | 0.606 [ 0109 | 0.802 | 0.604 | 0.043 | 0.154
genera,

‘Wash
board
Long
wave
Circle
R30
Cobble
stone
Slow
brake
Panic
brake

00504 | 0,440 | 0045 DO07 | 0.831 | 0,104 100051 0.321 | (1014

G008 [0.27310.333 | 0.005 | 0.323 | 0811 10.004 | 0175 | 0.15)

0018 | (13801 0.375| 0,013 | 0315 [ 0.850 | 0,008 | 0302 | 0.219

001210065 | G687 10,008 | 0064 [ 0,692 | 0,005 | 00221 0.198

0015|0309 0.488 | 6.014 | 6295 | 0.725 1 0.010 | 0.184 [ 0.142

0,328 1 0,136 0,242 0,204 | (.756 | 0.380 | 0,179 0,154 | 0.048

Table 5 Energy matrix in door

Chl

Ch 2

Ch 3

X

v

Z

y

Z

X

v

Z

BPelgian

0.162

0.582

G093

0554

G077

0.081

0.530

0.057

Chuck
hole

0.190

0.600

0095

Q.19

0037

0693

0063

0505

(3,663

Country

0.147

0.596

8.105

iy

(1585

G085

{1084

0.488

0.055

Impact
bar

0.184

0548

156

1.156

0571

3137

0.118

0505

(1076

Noise
genera.

0.297

0507

0078

(1374

G450

0129

0.181

0322

Q077
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board

0069

07

0017

0116

(3098

007

0087

0.285

0,008

Long
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0.250

0560

0125

0.187

0560

0062

0.062

0.498

0.062

Circle
R30

0248

0496

0248

G.248

0496

0248

0074

0.446

0095

| Cobble
stone

0.298

0513

0204

0.251

0514

6.281

0212

0,367

0147

Slow
brake

0.221

0664

0221

0.221

0443

0086

0.089

0443

1,066
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0.323

0.4?54

0.065
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0.355

0,097
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0,129
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Table 6 Time information of door

road time information(s)
belgian 5 ¢yele
country 1 cycle
washboard 1 ¢vele
noise-gen, 1 evele
cobhlestone 1 cycle 5 times
chuckhole 1 ¢eycle
impact. bar 1 cycle
long-wave 1 eycle
circle 3 eycle
mode 40tkm/h) constant velocity

Table 7 Time information of seat

roid time information(s)
belgian 1 cycle
country 1 cvdle
washboard 1 eycle
noise-gen, 1 cycle
cobblestone 1 cycle A7 times
chuckhole 1 evele
impact bar 1 cvcle
long~wave 5 cvele
circle 3 cycle
mocle 40(km/h) constant velocity
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