134-124 yo o 2 0 Jlasis 15 0,95 1394 cuinsd )l ()0 Sl (wIiyo Alxo

SR 3 el doliale =

=
4 M = i
OV 0 Sl  wiigo = &
E &ye
mme.modares.ac.ir U‘T)/;‘”/;:%,

B axio p i Jadn (593095 O Jow (Sl (o p

* o9l bbb wala waws’ chislacal puols Fgul 3T al yud | calils Ld

O g ull sl (ixto ol (Sl osige ol -1

O g il paislys (it o8l (Sl oige okl 2

O ¢ ool pllyuaianlys aio oSl (SlKe wtine IS (gomitila=3
Oy g olies 1y oMl 3T oKy (Sle wdige (2p0 =4
kazemi@kntu.ac.ir 1969764499 e, 5400 (o5 *

[ Downloaded from mme.modares.ac.ir on 2024-09-21 ]

oS Alie SleYb!
1B Ly 3)90 (S5 > S (i iete Ol 4 (il B Al (3903 dgame b g ealal Cuell > p0 > (ST Jate (59,065 5 1393 & “a;”) ?JLGA
sl s Jao Sy (slos v ing ol 53 aliss oy 2V Caonl ) agl i Sty ) o5 T b ol 438,55 1995 73

. -1 . P - . e . . ot UPRN
<Ol gpien b Qldl 5§l g dlie cpl 3355 (o S8 ey 3550 CueS ol Cumnl Gl gy S 3T L 5 lade (59)555 1393 5 06 ol 4]
Sealipd &l uabe 59,095 5l o ()5 amo (o] a3 14 Juo G olBesl Jso wajb oo (ate (59055 Jdo oS 4 oI5l
o nde (59,955 S30j] 42 )3 s (s pé o i 5B domiio by 31 (6l oS Cone 53 lelie silodund | )28 g shads (59,9
s 4 9393 Job oy (8,5 L5 1 ol b sy cpl 3 348 el 0,5 e g 3 1) ol dorie <S5 Lol gali] @l ol B3 s
1) 5l (ol 5 by laske (55,055 (o352 5 (ol 5 gl e 39 L oS 8 ko oy & o by o e
) Jolo ol & s Ly ol 03 a5 S (536 Jio obol S0 (58 Glo i ot S5 SosSy  ORT LR e el
039400 (sline p (637 (o (IS a9 (Shb b coled o a0 4l 1) ade (69)095 <S> (clp Hlul edgime S G ais
9 @l s Ll 3 ed oo ol 50y 0 |y ol ey 3 3B dxbio 3 (ol B3 agl) g Jade als S8 cue lul

23,5 oo )l 9395 JolS' Jio (sliwe 2 gy o

Directional Stability Analysis of the Articulated Vehicle Based on Phase
Plane
Reza Kazemi *, Shahram Azadit, Naser Esmaeili?, Seyed Hamed Tabatabaei Oreh?2
1- Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran
2- Department of Mechanical Engineering, Islamic Azad University South Branch of Tehran, Tehran, Iran
*P.0.B. 1969764499 Tehran, Iran, kazemi@kntu.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper In articulated vehicle, the importance of adjustment or confinement of the side slip angle has not
Received 31 August 2014 yet been investigated. However, its proper dynamic behavior is of great significance. In this

Accepted 14 November 2014

Available Online 27 December 2014 research, based on a planar model of articulated vehicle and adopting a proper method, the

significance of this quantity is examined. In this article, after a review of the literature, the

articulated vehicle model is clarified. The selected model is a validated model of articulated

Keywords: N ) N . . N .

Armumed vehicle vehicle with 14 degrees of freedom that simulates the vehicle’s directional dynamics. In the
Side Slip Angle stability analysis, phase plane method based on the nonlinear model of articulated vehicle with
Phase Plane three degrees of freedom is used, which includes the major degrees of freedom in planar motion.

Directional Dynamic of the Vehicle

- h In this section, the traction phase plane is drawn via two variables, the side slip angle and the
Fuzzy Estimator Design

rotational velocity of the articulated vehicle by terms of constant longitudinal velocity of the
vehicle as the critical condition and then stable and unstable zones are separated. Fuzzy estimator
systems have been based on the Takagi-Sugeno fuzzy model and offer a stable range for the
articulated vehicle’s motion according to the results from the phase plane. Finally, the application
of phase plane in studying the stability ismagnified by designing two control systems based on the
stable range, in order to control the articulation angle and the side slip angle. Eventually, the
results are analyzed, and the method is tested based on the vehicle’s full model.
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3- Trailer swing
4- Lateral oscillation of the trailer 1- Tractor-semitrailer
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