2.5. M6 hinh ddi hwéng chuyén dong hai vét 6 td 4WS
2.5.1. Cdc gid thiét khi xdy dung mo hinh

- B6 qua anh huong cua su dao dong theo phuong thing dung dén 6n dinh quy dao
chuyén dong cua o to.

- B4 qua anh hudng cua su nghiéng than xe (gia thiét mat duong phang tuyét doi).
- Trong tam 6 t6 dat tai mat duong. B qua anh huong lat nghiéng than xe dudi anh
huong caa luc ly tam va hé théng treo. O td chuyén dong trén bon banh xe.

Khi doquy dao chuyén dong caa 6 to 1a mot duong cong va duoc xac dinh bai cac
vi tri lién tiép cua trong tam & to C.

2.5.2. Quan hé dpng hoc cdc banh xe din hwéng

Xét mo hinh dong hoc doi hudng chuyén dong 6 td 4WS thé hién trén Hinh 2.12.
Trong d6: 6,,6,,68,,5, 1a goc quay cac banh xe dan husng; O la tam quay vong.
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Hinh 2.12. Quan hé déng hec goc quay vong cac banh xe ddn hwéng



Trong d6: B, la chiéu rong vét banh xe truéc; B, 1a chiéu rong vétsaulL =1, +1, 1a
chiéu dai co so cua xe; Ly 1a khoang cach tir truc trude dén dudng dong tir tam
quay vong vudng goc véi truc ddi xang doc cua xe; L, 1a khoang cach tir truc sau
dén duong déng tir tam quay vong vudng goc véi truc ddi xing doc cua xe. Dit

L, =k.L=k.(l, +1,) (2.33)
véi k 12 hé so ty lé.
k >0 lam ting ban kinh quay vong so véi khi quay vong hai banh truéc dan

hudéng. Khi d6 banh xe dan huéng phia sau quay cuing chiéu banh xe dan hudéng
phia trudc.

k <0 lam giam ban kinh quay vong so véi khi quay vong hai banh truéc dan
huéng. Khi d6 banh xe dan hudéng phia sau quay nguoc chiéu banh xe dan huéng
phia trudec.

k =0 khi d6 chi ¢6 hai banh xe truéc dan huéng.

Ta c6 khoang céch tir truc true dén duong dong tir thm quay vong vudng goc voi
truc doi xing doc cua Xe:

L=L,+L=+k).L=@+k).0, +1,) (2.34)

Piéu kién quay vong diing 1a tim quay ttc thoi caa cac banh xe dan hudng tring
nhau tai mot diém. Tur dicu kién do ta c6 biéu thue dicu kién quay vong dang:

cotgo, —cotgo, :E (2.35)

L,
cotgo, —cotgo, = % (2.36)
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= 0, =arctan _Ligo, [rad] (2.38)
Btgd, + L,
T (2.37) ta c0:
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1 1 B,

Tur (2.36) ta co:

tgo, _tg53 - L,

- 1 :§+ 1 _Byigd, +L,
tgo, L, tgd, L,tgo,

L,tgo,
B,1gS, + L
Nhu vay tir thdng sé dau vao goc quay banh xe dan huéng sé 1 6, ta xac dinh dugc
goc quay cac banh xe dan huéng con lai:

Ligs,
B,tgo, + L

= 0, =arctan [rad] (2.40)
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(2.41)

function [delta2, delta3, deltad4d] = steering(deltal, k)

%% Thong so mo hinh
% global 11 12 1f 1r

11 = 1.1; % khoang cach tu trong tam den truc truoc
12 = 1.3; % khoang cach tu trong tam den truc sau
1f = 0.7;

lr = 0.7;

L2=k* (11+12);



Ll=(1+k)*(11+12);

joiye)

5% dong hoc dan dong
delta2=atan ((Ll*tan(deltal))/ (2*1f*tan(deltal)+Ll));

if L2==
delta3 = 0;
deltad = 0;
else

delta3=atan (tan(deltal) *L2/L1) ;
deltad=atan ((L2*tan(delta3))/ (2*1lr*tan(delta3l3)+L2)) ;

function dotx = vehdynamic (x, deltal, delta2?, delta3,
deltad, My)

%% Thong so mo hinh

$global 11 12 1f 1lr m Cxl Cx2 Cyl Cy2 Cy3 Cy4 rb Jb K A J

11 = 1.1; $ khoang cach tu trong tam den truc truoc
12 = 1.3; $ khoang cach tu trong tam den truc sau
1f = 0.7;

lr = 0.7;

m = 1070; % khoi luong o to
Cxl = 1.5e5;

Cx2 = Cx1;
Cyl = 45312;
Cy2 = 45312;
Cy3 = 45312;
Cy4 = 45312;
rb = 0.32;
Jb = 3.6; % mo men quan tinh banh xe
K=0.4; % he so can khong khi
A=2; % dien tich can chinh dien
J = 2100;% momen quan tinh o to
%% Phuong trinh dong luc hoc
if (x(2)-x(6)*1f)~=0
alfal =((x(4) + x(6)*11)/(x(2)-x(6)*1f)) - deltal;
else
alfal = 0;

end

1f (x(2)+x(6)*1f)~=0
alfa2 =((x(4) + x(6)*11)/ (x(2)+x(6)*1f)) - delta2;
else



alfa2 = 0;
end

if (x(2)-x(6)*1r)~=0
alfal3 =((x(4) - x(6)*12)/(x(2)-x(6)*1r)) - delta3;
else
alfa3 = 0;
end

if (x(2)+x(6)*1lr)~=0
alfad =((x(4) - x(6)*12)/(x(2)+x(6)*1lr)) - deltad;
else
alfad = 0;
end

Fxl = Cx1*x(8);

Fx2 = Cx2*x(10);

Fyl = Cyl*alfal;

Fy2 = Cy2*alfa2;

Fy3 = Cy3*alfa3;

Fy4d = Cy4d*alfa4d;

% [x, dot x, y, dot y, psi, dot psi, w left, lambda left,
w right, lambda right]

dotx = zeros(10,1);

dotx (1) = x(2);

dotx (2) = x(4)*x(6) +(Fx1l + Fx2 + Fyl*deltal + Fy2*delta2 +
Fy3*delta3 + Fyd*deltad - K*A*x(2)"2)/m;

dotx (3) = x(4);

dotx (4) = -x(2)*x(6) + (Fxl*deltal + Fx2*delta?2 - Fyl - Fy2
- Fy3 - Fy4)/m;

dotx (5) = x(6);

dotx (6) = (-Fx1*1f - Fyl*lf*deltal + Fx2*1f + Fy2*delta2*1lf

+ Fxl*deltal*ll - Fyl*1ll 4+ Fx2*delta2*1ll - Fy2*11 +
Fyd*deltad*lr -Fy3*delta3*lr + Fy3*12 + Fy4*12)/J;

dotx (7) = (My - Fxl*rb)*1/Jb;

dotx(8) = x(7)*rb - (1 + x(8))*sgrt((x(4)+ x(6)*11)"2 +
(x(2)- x(6)*1f)"2);

dotx (9) = (My - Fx2*rb)*1/Jb;

dotx (10) = x(9)*rb - (1 + x(10))*sgrt((x(4)+ x(6)*11)"2 +

(x(2)+ x(6)*1f)"2);
end



