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2.1 System Modeling
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Fig. 1 LMTT Al&¥9 #4%
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= oSS oSS a) ()
74,

F,  thrust force

M weight of shuttle car and container
x shuttle car position;

S [riction force;

S viople force ripple;

fa  cogging force;

f&  system disturbance.

E=g, MS AdHolY loding/unlodingel] 9§ vlAdy g
TE2, MHE YEE F ook ole 2(2)¢} 2& =7

g JAC 349 waE sAe  Avdiite
function)2 vrepd $= ot
M oo SM(DSM oy @

o7} A,
M, only shuttle’s weigh(15{ton])
M. weight of heaviest container and shuttle
car(60[ton])

- 2359 -



E£3], cogging force, ripple force 183 @S
vigeo] Hls] 2 A7)/t vjidEg, olE S AT
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F =MD+ /5% ] &)
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F =k n(,sin(-£ "

Pk O~k aeOL s( 1) ®

A7NA,
k. ks, kas coefficients of thrust and lift
forces concerning the structure
parameters of the motor

I Effective armature current
r pole pitch
) air-gap length

2.2 Lift force Modeling

B =2dA zmegod, LSMY FdH F9 shie
g 789 Stator Moduleold F¥3 RAHE FAd
AHEE & ok Fojth. YW LSMeAM s B4Y
< ARESHA ga Y-S ARSERAT, LMTT A9
I 22 AU MR A2de] FAfdMe vdgez
A& A&Y Ao FAo] vuA]A @t wdA E =
oAl AlRtEe WHL V& AN ALEEA] g
qd RAHE ojf&sty LMTT Al4d9 Shuttle Car
FAE ZAAH vlEYE S Folil o]F F3lo AlLFH 9
£8AL EFolna e Aol

W3, LsMe} v e ohde] 2(6)3} 2tk

. 0ALn) | . 3ALx)
Fx,D=i, P ORRE ) ©
4714 gx) : F39] W3
EF Stator Module® 2%, #@AlE, JAYHL,
AAe A7 2 AsYEE A AM-AQDFH 2ol
vehiol At

¢=BS=u HS=u o'l\jh S )
A=Ng¢ 8
L=N4 ©)
H=" 10)
B=uH (11)

GubAl AAe kAL 289 Yol o8 5
o] RHE oY

F=i2%: 12)

)

4 (126, Amz AADL HYsd Hesw oe
3} o] Yol

rl

F — ¢nﬂg¢elm =k ¢M>(RS
rl

N
=5 ¢7mgx#OI_E _ ¢m,></107-8
- 7? N r?

D g 1 oINSE
=k "”é;xl 13

gref, 7F B3 93 FFo] ZAHJTGI 1A
¥ Shuttle Car®] FAxelx 7HP3td, Fol 2§ 43
29 #lF3le= Shuttle Carel 38 thgx zo] Ul
¥ 4 9t

Mt E)=Md—p ulF,/9 (14)

53], 24EE o]8% Aole 1 BFY FFel B
Hedokz B 4 eE2E Shuttle Card] %o oigl
ofdgoz  fo(x Mt F))e a2 a8s) Foof
ok 49, gntoz AMEHE fEY g BY o
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Fre=UftF=fJe™F* 1 f Hsign(n) (15)
71A,
/. Minimum level of coulomb friction;
fs  Level of static friction;

X, Lubricant parameter which may be
determined by empirical experiments;
f,  Viscous friction parameter.

4 (199 wt@y zde MLF)d =8 tes 2o)
Uehd & Utk webd] wheel W3S railshe) oh2a
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Fri= [ FAT A (T — A M) >
+ £ (B x Jsipd %) (16)

2.3 Simulation 3 =}
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Fig. 29} Fig. 3& Z7Z 20[mle} 100[ml& °©]&FAl
Z 9] vhag, 94X, e Sxo g FHAE e
vz ok o]3d 2dy AfeA, e Lift
Froce® Ao 24 LMTT ol$ Al2€& A1E3 &
A7} ZoAFLE d8 agFHoln ARH ARE
g 5 AdSE ¢ 5 U =7 Fig 29 Fig. 39
AHREL Table 124 HE3Q1, Lift Froceg 19
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Table 1. Lift Forced] At&o} @& & Az

e

= we 30[KN] OLKN]
Distance[m] ]
2 7.1[sec] 8.8[sec]
- 50 9.8[sec] 11.8[sec]
100 15.6[sec] 17 4lsec]
150 20Alsec] 22.7[sec]
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