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Dynamics Model of a Moving Walk with DADS Program
and Design Change for the Improvement of Ride Quality
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ABSTRACT

In this paper, a two-dimensional multibody DADS model of a moving walk is developed to improve the ride quality

of a moving walk system. The proposed DADS model is able to estimate the longitudinal acceleration of moving walk

system, which is the more sensitive and important than other accelerations. To show the validity of the developed model,

the longitudinal accelerations of pallet obtained from the computer simulations are compared to the experimental data in

frequency domain. Then, the factorial design technique is applied to determine the main design factor and to improve the

ride quality. The change of the spring compression in the lower part of the tension generating system improved the ride

quality of the moving walk system.

Key Words : Moving walk (AHE B.5), Multibody Model (St 3] 59

1L N2
Hz @3 0 9 wge F2md 3
A 25l FAFY AU 8 $A5Y F8

F4o glolA &3A QA AHF B E(moving walk)
FoE HY FiEx gtk &, ool
e e DEY 5T °IE°ﬂ EE&H 0]
9o ;é]o 712 &F Moy oggPNE] £
v we ol gel o} oz
Z}%EEB] 77t drdnh e
AEREY A 71¢7] dwr guslng £
S FFa7] fsM e ddAez g2 AYE 9
3t} o]2 Q3 AFREY #@5des sAEL

A oleel vla] Szl o waA &

=
9]
9
A9k

es
ZAE AA

A4a:20033 148 164
¥ R N AMAE
wardiea /AR A

ARENY:2003d 118 14
F3ha) o F9, OTIS-LG(+F)
)3}

*

159

8l 2 9y, Design of Experiment(2 & A 8 H)

£90. WA, AT sABe AFREY EA
ARG gJoiN o}F Fo A2 WFHL 9
1;}'(2)(3)

wol ohg, AFRES 44 5% F71E 9
A AR FAo] Gise olFewe] %
of ¥m £57 W P45 s7Hm gout
A NAEL BEA NS S AF A
o ode Be ulgn #At Aol gk

AFRES AR AAY oxBHlH

A AE AL AR Yol FATE Brhse
ol Agslel 4Al AAFS BEI Al $3
e Wrlatn Q3o = AAAAE 2E 4 3
fou, A5 mEE Fdd A4 AAES 5@
W2 $aE B OO



NEH. o AT PATEIA] 204 #1238
B dAFdMe AEREY $A%E g ZYE AU ZYESG HYEE AF}a
F 9+ EAE Y (multibody) 22-E& 7331, A5 Enjg r)ojoA HAEE FHE LHE
598 34 mdx Ay AFYE o &3dtd, A A3t Fig2 v ILF &Folqd d=de 7%
FREY AA Ax FAA FHY Fa AR B2 HolFEn Fig 3 & HYE Al AFE F
Z217be] 2L gL X E UAE mEdle A (front axle), £F Z(rear axle) 233 FHEN} =

AEY 27 A B e & F UEF He F2E BAEoh
a3t =g d Fe AA(steel cord)d TFE, AEZ

2. AASETe 7=

2% B = (moving walk)e S0} §53le ol F
w03t ZHE, pallet)Fo £& Fe nFER
o] ¥(o]3} Y=Y, handrail& TFTAH ] 9low

#F$ Ao Fxol. ZHEY I=HdY &F
e BE9 #&7i2 FAHd FF  7]Fl(driving
machine)S FHYLE 3o, FHEE A2 d4
3t Agl(e}st ZHE A<, pallet chain)¥ =3
Ado] TE o] A Al FHE AL
T daolth Figl & AFRES AAHQ
P4 RoFa Qi

Fig2 & 757149 o] HF o5 ¢t
A ALHE 58 AY AAS 2AgFH F57]
Ao BE7L 443 £52 IAALETE FE FE
Aol AR Emld 7|ojd FHE ALEA Ha,
ZYEJ A" ZHE AL AFEHuE 7Y

o A &3l w2 AT

ZHE Fe $40] g o)F Lud TiE,
ZHES FHEE dAstn FHL ALse T
HE A, THL THEC Adst= A5 HA

g 7)o), BAE FAY wEge) H& & ol
g 7lelz F4E,

4% Hegd szt g4
ool 2ol Y& TAE AA%
4 LS

o]
el

AA
5L N ZHEE

g E

EERIEL ER 2 R
@il AR 5 Hed slold: 2

E Al 27 AHAE AFsr] 9 FEy FA
7} Sl

P EE dFnE FF MY s8] #S
g 2 Y FEY 2 ~ 3 FReE 7A
d AYEE ZYPslu FHEES AdAHoz AZ
ste FREQ FdE =49, AUH FHEES
AAdse Bepples FAH

T4 A=Y, oHEE AT vHEA(pulley), 3
5 28 Zx, d=ddy olFE e 4zt
R slol=z FAE 0] Yt}

Acdde 5L AT L A
Ade] 9FHoe= FAE vhE A (pulley) E
2 (roller)7} FAEFE dHH vl o3 A
o] olFHE deolrt wEAe] AL o
D pallet)yS BHAIZIE A5 BHHE 799
oA A& o] &3t T HEE A

ol ‘i’_j

He ot {r o

L
L

pailet

Upper
Terminal
Gear

Lower
Terminal
Gear

Fig. 1 Configuration of a moving walk

—

Handrait Driving
. cev(y T Driving Me
Palet ST /
. . N s
( Handrail Tension ] o0 o LeOxivin
> Por-y e \ o
\ Upper Terminal Ge

Mﬁ Pallet Chain

Lower Terminat Gear

Fig. 2 Mechanical system of a moving walk

160



o
o
@

;@A

2343

A2wd A2

Rear axle

Pallet chain

Fig. 3 Configuration of a pallet
3. AE2re S5 =YY

3.1 AisR el nHa
B A3 Fodg 4
25m, ZHE *

=5

o
L

28 54 Fol

Im, TYE 785 84 7iel OTIS-

X

LG Al AFRE LCMGS BE2g o] &33ich
AFREE FF gy FRo|ng 2 A4 7AA

2 /M4 2E9 &)=
o, sld F5ES
7}sksict.

so] 2 B AL u, FHE ¢
A g AREHA TtERE ARFEE FYER
FHE ZHE v 2dy Qv d=Hd ¥
£ ZYE Yo v§ Aoz 93 7= EH
dodoez 2o, AF BE AA 5§ 2
7} wl$ #27] Wi fd &= 5& 1y
Aerstgitt.
98 2de BYE 84 7ol Iy
9 252 A& FAZ A8 2
ge]9 ol A2 #HYEF Zyde v W
gol adrt vnlsin sbgsted 14E sy
AA =2 FAsR e, A5 Hold rjojg X
3t F 255 /09 AAZ TS

ZHE Eelog ZHPE Ze9 d4e e
Ao S#HEAE s 3 Ze ZA A
AXF @8 8A(TSDAYE °l83te] AZs3)
. Fig. 4 & TE I3 Aol AxH 9
2d3 olsAZ9 BAS EEA vehd
th 2 HEHE ZHE AU 2Ey
A, 2AE B89 wHdEH v F
Ao o8] AR
At Aol Qe FR3 e 7}

EECERIEE
4% BEld el 47

o

Z9
=z

(m [m
Kol

P

o

Nt
—_ ==

X

dn ol s o 32
oX ox & P £L

o
3

B

Ly

gyAge

L

161

Zo Z¥H
Zo LYE
=2 2317}
AEE B

i
w

2
:[L
9, A& F
g
sl
e

it rir
1)
w
2

Fig. 4 Modeling of a pallets and pallet rollers
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Table 1 Degree of freedom of a moving walk system
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F, = normal contact force

F¢ = tangential contact force

K om = nominal stiffness

I nom = non-linear friction coefficient
E = Young’s modulus
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