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Abstract

A dynamic modeling procedure for developing a control model of the driving system of a

heavy industrial vehicle is presented.

The dynamic model is derived by applying generalized Lagrangian equations to each component
of the system and imposing kinematic relations between components as constraints. In order to

obtain the control model, a few assumptions are made for the simplification of the nonlinear
and complicated model, which is justified by the comparison of the simulation results of the

original full nonlinear model and the simplified control model.

1. M £

AT 49 AY FAEe FdE e FuRE 9
8 24, ZAYNE Fo FE=R Fa I ol A
A5 A8 FrHdos ZA%AE A AA4A
A AA, Az Fuo s AL HE A
A Aol 7YY Aol YgAola} § ¢ e,

2 =i ole AW AYA FA FEAA

* @352 AN
» 34, SIS AA TS
s g3ld, oA ALFE

€ 4oz FATYE fE3E dayg F3AH$ A4
i FEAAY £ Al 4 (g g
=354 o

FEAA L] AAA FARYS Fa23X4 & A9
Z 8442 243 FEHE 2943 24F 4o
9 178 (A6 A AFYoer o] FoAe. 2
21} oj st Ze] A2 2L vjAdFY o) a1 AH
E7b %7 Wl Aol foz A48 ofnw
3} FAL T8 Aol ZUg ol Fe] gz olF
e vAE 23 ARgdd A vmste 2 A {4
435 Ae3gd.

ol¥A o FAR AloJrude wj$ kst AA
A go] Ay ik otz Ay Azl W& 2w



T4 TEAAY Al g T Zulel R AT 223

shel eAE ol YHAYE AEAE + A &
29 b $RA AL AelA] FHol A el
Ease

2. %Z:l Eﬂ(5~6)

2 ATl e Fig. 13 ze] 3749 2d (body)
2 748 FAuNAAE 22 s oW ¥ 3
< 27544 7 4 Yur o)fuR FYEF] 9
dgxz sMgstn 5 Yuake] 13 Jrpcg weE
gt

2 2& 2 3¢ AL E ohizl ur 14
A3 A e ® HAY ¢ JYEE FAH g
on Az Y4¢ 4 dvk By 12 2y 2§ A
A Fo NEoz ¥elg A& F437 A%
grM4AE sl gl Bl 1¢ X 2,34 HE
Z AFE JHAH 94 FAle iy 4 Yk

Ad AfEE A 208 FAEF AHE 3X6=18
ol el 34 Hrcqd g FYHY AHx 28
F-7k3ka 200] S, 2o 2% 2ol 1] w3 w9
e HAlnbe] stsstmz 5A9 FEEAC 9
Az 2] 3¢ 2 26 gl Ay %
vbe) AHfr242® i 58 FTH2A] F7t He
¢4 AfEE 100 ek

24 37 44L& o3 Ao F, v 29 u
o 39 dAL AxJEE Helglzm F4dA2 2
F4719 wel 13 2% fA7)o] (ring gear)ol] 2]

A Y(3)

BODY 3
BODY 2

X(1)

kot~ Cq

(,7,k) : Inertial reference frame
(9,q,7) : Coordinates fixed on body 2
(I, m,n) : Coordinates fixed on body 3
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Table 2 System parameters used for simulations

Mass and inertia data

Body Mass (kg) I..(kg m?) I,,(Kg m?) I..(kg m?
29224 34762. 01 196661. 92 153137. 99
14457 8658. 65 22556. 13 15397. 97

3 2259 15. 00 2739. 58 2731. 24

Body 3 mass parameters

Maa M.. M.. M. M. (kg/m?)

607. 25 607. 25 607. 25 953. 99 953. 99
San San San Sum Sia Sia (kg/m?)
0. 0. 0. 0. —2020. —2020.

Suspension data (stiffness, N/m; N/m/rad)

T by 1 ko \ ke

24166629. 9 \ 24166629. 9 ’ 7249889.7 ‘ 5596914. 9 ‘ 96352234. 0 ‘ 8250523. 0

Suspension data (damping, Ns/m; Nms/rad)

Cx Cy l Cz l Cy Co ‘ [

248298.0 248298. 0 ‘ 600000. 0 575058. 2 381175.4 204266. 5

Interface data

Friction damping (Nm) ‘ Viscous damping(N ms)
Pin joint 271.2 0.
Ring gear 135.6 0.
Coordinate data (m)
x ‘ y z
Body 2 origin in body 1 coor. 0. 8039 0.5133 0.
Body 3 origin in body 2 coor. 1. 1557 0. 3523 0.
C.G. Location data(m)
P .
Body 1 0. 0. 0.
Body 2 0.1798 0. 2801 0. 0429
Body 3 0. 0. 0.




F4% A0 - 03N - ARE

0.2 ,
-
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Fig. 4(a) Time responses of nonlinear model (7.=500Nm, 7T.=1000Nm)
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Fig. 6(a) Decoupled block diagram of body 2
actuating system

Fig. 6(b) Decoupled block diagram of body 3
actuating system
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