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PONG LUC HOC O TO
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[3] Nguyén Hitu Can, LY thuyét 6 t0.
Link tai liéu trén Onedrive: https://bit.ly/39DGnlw
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TRUGNG DAI BOC PHENIKAR

1. Khai quat

Quay vong bang cach thay dbi phuong chuyén dong cua banh xe
dan huéng 1a pho bién hon ca. Khi d6 cac banh xe dan hudng duogc
quay quanh tru dimg sao cho duong kéo dai tdm truc cac banh xe cit

nhau tai mot diém, diém nay dugc goi la thm quay vong.
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UNIVERSITY N

— Hinh 2. So d6 quay
vong ciia 6 t0 nhiéu
cau

a- so do quay vong ciia
xe ba cau c6 mét cau
dan huwdng

b- so do quay vong ciia
xe ba cau cO hai cdu
dan hu’o"ng;

c- so do quay vong cua
, _ xe bon cau cO hai cau
b dan huong;

- d, e, f- so @6 quay vong
Ra Ry cua Xe than dai.

"N
7 Rt

Ra
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'TRUGNG DAI BT PHENIKAA

1. Khai quat

Diéu kién dé 6 td quay vong khong trugt bén thi duong tam
kéo dai ctia cac truc banh xe phai cat nhau tai mot diém, diém nay
duoc goi la tam quay vong cua 0 t0. Chi c6 nhu vay thi véc to van
toc cua Cac banh xe méi nam trong mit phang lan cua chang khi
quay vong (mit phang lan - MPL 1a mat phang d6i xung ctia banh
Xe va vuong goc vai truc quay cua no)
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1. Khai quat
MPL _.
’ [ \ MPL
YMPL ~|MPL
4 —

|

N

b
Hinh 3. So’ @6 quay vong khong truet bén ciia 6 to hai cau (a)

26/09/2021

va O trugt bén ciia O td ba cau (b).
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'TRUGNG DAI BT PHENIKAA

1. Khai quat
M&bi quan hé giita cac goc quay cuia banh xe dan hudng quanh

tru drng dé dam bao khi quay vong ching khong truot bén do Ia:
L

. B
MPL MPL cotga — cotgf = —>
e e— L
% TBo
-
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1. Khai quat

Ngoai van toc quay vong, tinh linh hoat ctia 6 t6 con dugc Xac
dinh béi ban kinh quay vong nhé nhat (Rgy,;,) Va chiéu rong hanh lang
quay vong (H,).

Ban kinh quay vong nho nhat Ramin la khoang cach tir tam
guay vong dén diém giira bé mit ty cua banh xe dan hudng phia
ngoai khi goc guay ctia no 1a 16n nhat (o = ocmax)

Chiéu rong hanh lang quay vong la chiéu rong vét dudng ma
& ban kinh quay vong nho nhat 6 t6 hoan toan ndi tiép trong vét
duong do.

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 8
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UNIVERSITY

1. Khai quat A AL <
4 a. O t0 hal cau c0 cau trudc dan huong
L

Ry . =—
min - SINQ

(_ CR ).L+2b
Sina maXx tgﬁmax

+b

Hy =

b. O t6 hai cau ma cac cau
" déu dan hudng

S
min-— 2SI pax
qu(_ 1 1 ).£+2b
Smamax tgﬂmax 2
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2. Pong hoc quay vong cua doan xe

Poan xe ban mooc;
Poan xe mooc kéo;

Poan xe modc kéo vat dai;

o o T o

DPoan xe mooc kéo hon hop.
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E
'TRUGNG DAI BT PHENIKAA

2.1. Quay vong cua doan xe ban modc

|

L , P == s

21X -
ks k1
- L
% W \
__/ I
[P
._..f
-
=
F
-‘_.l'
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'TRUGNG DAI BT PHENIKAA

2.2. Quay vong cia doan xe mooc kéo

Rq . :_—+b
M SINA ax

Lm
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E
'TRUGNG DAI BT PHENIKAA

2.2. Quay vong cia doan xe mooc kéo

Rq . :_—+b
M SINA ax

Lm
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UNIVERSITY

Bai tap giira ky:

Khao sat dong hoc quay cua doan Xe mooc kéo: Xac dinh ban kinh quay
vong nho nhat va chiéu rong hanh lang quay vong. Trong d6, 6 t6 dau kéo c6 cong
thirc banh xe 6x4 va so mi ro-modc c6 cong thie banh xe 4x0. Vi cac thong sb k¥
thuat ctia 6 t6 dau kéo va so mi ro-modc dugc chon bat ky theo thong so cua nha
san xuat.

Y&u cau:

1. File mém phai nop cho gido vién

cham nhat trude ngay 03/10/2021.
(Trong dé tén file mém dat nhw sau:
ThS.VEE-2021 Hova Tén_No.1)

2. Ban cung ndp lai cho giao vién khi

hét gian cach.

0.
(o
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TRUONG DAI HOC PHENIKAR

3. bong luwc hoc quay vong cia 0 to
3.1. Goc 1éch bén ciia banh xe dan hoi

Khi nghién ciru dong hoc quay vong cua 0 td chua ké dén anh
hudng do dan hoi ngang cua 16p. Trong thuc té st dung, d6 dan hoi
ngang cua lop anh hudéng dén tinh niang quay vong va do an toan
chuyén dong ctia 0 t6.

Khi quay vong, trén 0 t0 s€ tac dung luc ngang. Luc ngang
nay la luc ly tam. Ngoai lyc ly tam 0 t0 co the con chiu cac luc ngang
khac nhu luc cua gi(’) thoi ngang, thanh phan luc ngang cua trong
lugng 0 t0 khi chuyén dong trén duong nghiéng....

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 15
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TRUGNG DAI BOC PHENIKAR

3. Pong lwe hoc quay vong cua 0 to
3.1. Goc 1éch bén ciia banh xe dan hoi
Py Gia st trén banh xe tac dung luc ngang P, nao

do (hinh 4). Luc P, lam cho banh xe bien dang bén.
P, Tai vi tri tiép xUc gitra banh xe véi mat duong s& xuat
» hién phéan luc Y, c6 tri s bang luc P, Khi khdng c6
luc ngang tac dung, banh xe s& lan trong mit phang
Yy l&n cua no, nghia la lan theo hudng ab. Khi co luc
N ngang tac dung, banh xe c6 xu hudng lan theo hudng

ac 1éch so véi phuong ab mét goc d, (hinh 4). Goc 9§,
c duoc goi 1a goc 1éch bén cua banh xe dan hoi:
St b
Op = Ky . Yy

K, - hé s6 dan hoi ngang ctia 16p, [rad/N].

Hinh 4. So d6 banh xe dan
hoi lan va chiu tac dung
cua luc ngang

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 16
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3. bong luwc hoc quay vong cia 0 to
3.1. Goc 1éch bén ciia banh xe dan hoi

Y 1
kb —
P, 500.B.(D + 2B)(0,1+q)
D - duong kinh ngoai ctaa banh xe (inch);

Yi B - chiéu rong cua lép (inch);
Jo - &p suat hoi 16p (MPa).

St b

Hinh 4. So do banh xe
dan hoi 1an va chiu tac
dung cua luc ngang

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 17
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3. Pong lwe hoc quay vong cua 0 to
3.2. Luc tac dung Ién banh xe khi quay vong

* Xét mot banh xe dan huéng thtr i nao do
cta 0 td khi quay vong déu quanh tam 0
(R = const , QQ = const). Banh xe nay ciing
s€ quay vong quanh tam 0.

* Vi tri thm 0 dugc xac dinh bang hai
toa do cho trudc (trong hé toa do X0,
truc 0'X song song vadi truc doc Xe, truc
0"Y vubng goc voi truc doc xe). Cac toa
d6 do la: ban kinh quay vong R va
khoang cach x, tir tam quay vong dén
truc 0’Y.

Hinh 5. Luc tac dung lén banh
xe khi quay vong

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 18
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TRUGNG DAI BOC PHENIKAR

3. Pong lwe hoc quay vong cua 0 to

3.2. Luc tac dung Ién banh xe khi quay vong
MPL * Néu banh xe hoan toan cung va khong
0 CO truot bén thi véc to vén toc V'; s€ nam

+  trong mit phang lin cua nd, nghia la
triing voi truc d6i xting doc cua banh xe.
. Nhung thuc t& do 16p c6 tinh dan hoi,
nén dudi tac dung cua phan lyc ngang Y;
o lam cho 16p bi 1¢ch bén. Do ¢6 1gch bén
kf’f" nén véc to V'; bi léch khoi truc doi gu’rng
of b ~— doc ctia banh xe mot goc J;. Chicu Vv
|én truc doi xing doc s€ nhan dugc van

tdc chuyén dong tinh tién cia banh xe:

Hinh 5. Luc tac dung 1én banh Vii = o . R,
xe khi quay vong @y - van téc goc cua banh xe;

r, - ban kinh lan cua banh xe.

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 19
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UNIVERSITY

TRUONG DAI HOC PHENIKAR

3. Pong lwe hoc quay vong cua 0 to
3.2. Luc tac dung Ién banh xe khi quay vong

)‘I\-—IPL

* Phan luc ngang Y; cua dudng tac
dung lén banh xe c6 thé mang dau
duong hodc dau Am. Dau cua phan luc
Y, duoc xac dinh bang dau cua goc
1&ch bén o;.

+ Goc §,,; s& mang dau duong néu tinh
tir véc to ban kinh OK t41 duong phap
tuyén v4i mit phang lin nguoc chiéu
kim dong ho. Khi @6 phan luc ngang Y,
Hinh 6. So db xac dinh ddu S€ Mang dau duong va hudng vao tam

cia goclechbén s,  quay vong theo dudng phap tuyén.

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 20
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'TRUGNG DAI BT PHENIKAA

3. Pong lwe hoc quay vong cua 0 to
3.2. Luc tac dung Ién banh xe khi quay vong

+ GOC §,; s& mang dau am néu tinh tir
OK téi duong phap tuyén voi mat
phang lin thuin chiéu kim dong ho.
Khi d6 Y, mang dau &m va hudng tur
tdm quay vong ra ngoai theo duong
phap tuyén.

Hinh 6. So d6 xac dinh dau
cua goc léch bén J;
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'TRUGNG DAI BT PHENIKAA

3. Pong lwe hoc quay vong cua 0 to
3.2. Luc tac dung Ién banh xe khi quay vong

+ GOC §,; s& mang dau am néu tinh tir
OK téi duong phap tuyén voi mat
phang lin thuin chiéu kim dong ho.
Khi d6 Y, mang dau &m va hudng tur
tdm quay vong ra ngoai theo duong
phap tuyén.

GOc 1éch bén d; ludn ludn nhé hon 909

Hinh 6. So d6 xac dinh dau
cua goc léch bén J;
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3. Pong lwe hoc quay vong cua 0 to

3.2. Luc tac dung Ién banh xe khi quay vong

+ Tu duong con tac dung Ién banh xe
phan lyc tiép tuyén P.. Phan lyc nay
nam trong mit phang lin cta banh xe.
Khi banh xe la chu dong, phan luc P,

74
Gi/2lo;

loi hudng clng chiéu chuyén dong véi O
I I N - V4 \ .
Hu%TTTT t0, khi banh xe la bi dong - huong

1o/ nguoc chiéu chuyén dong.
lH"” . l 0.Gi/4

Hinh 7. Biéu d6 phan luc phap
tuyén va tiép tuyeén cua duodng
tac dung lén banh xe
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3. Pong lwe hoc quay vong cua 0 to

3.2. Luc tac dung Ién banh xe khi quay vong

+ Khi banh xe quay quanh tru diang, tir
duong tdc dung lén banh xe m0 men
can quay vong M',. Néu coi gan dung

- thi & vét tiép xUc gitta banh xe véi mit
Gi/ 210

loi duong c6 phan luc phap tuyén phan bo
| > . R
L déu (hinh 7).
IGLT L + Khi d6 m0 men can quay vong cua
S 0G4 . e o
IHI v banh xe duoc xac dinh theo biéu thirc:
Hinh 7. Biéu dd phan luc phap . @146,
tuyén va tiép tuyén cua duong M = g

tac dung lén banh xe
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'TRUGNG DAI BT PHENIKAA

3. Pong lwe hoc quay vong cua 0 to
3.2. Luc tac dung Ién banh xe khi quay vong

trong do:

o' - hé s6 ma sat giira banh xe vai duong;

l,; - chiéu dai vét tiép xuc cua banh xe véi duong;
G; - tai trong phan bo trén cau 0 to.

N
l(_)lmhl ©'.Gi/4

Hinh 7. Biéu d6 phan luc phap
tuyén va tiép tuyeén cua duodng
tac dung lén banh xe
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3. bong luwc hoc quay vong cia 0 to
3.3. Lwc tac dung 1én 0 t6 khi quay vong
Khi khao sat qua trinh quay vong cua 0 t0, thira nhan cac gia thiét
Sau.
v" Chi khao séat truong hop 6 tO quay vong déu: R = const ; Q =
const.
v O t0 dugc khao sat trong hé truc toa dd X0'Y, trong do 0' & tam
truc can bang ciia cac banh xe cau sau va cau giira, truc 0'X 1a
truc doc xe va truc 0"Y vuong goc véi truc 0'X.
v’ Moi cdp banh xe duoc thay thé bang mot banh xe véi goc quay
vong va goc 1éch bén tuong duong dugc tinh nhu sau:

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 26
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3. bong luwc hoc quay vong cia 0 to
3.3. Lwc tac dung 1én 0 t6 khi quay vong

a; =%(a+,6’)

T
5bi :E(5b+5 b)

Trong do:

v' a,, O, - gOC quay vong va goc 1éch bén tuong duong;

v a,p,d,, 8" -goc quay vong va goc léch bén cua banh xe phia
ngoai va phia trong.

v' Cau trudc la cau dan hudéng nén o = o, = o cau giita va sau
khong dan hudng nén: o, = a,; = 0;
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3. bong luwc hoc quay vong cia 0 to
3.3. Lwc tac dung 1én 0 t6 khi quay vong

| I3 L u3=0
ﬁ{)' P N \
\\ Y }a\
Mcj
Y3
> O3 .
Hinh 8. So d@0 luc tac
R dung Ién 6 t6 khi quay
vong.
'y
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3. Pong lwe hoc quay vong cua 0 to

Vi du: Gidi bai toan quay vong tinh ciia 0 t0 c6 cOng thirc banh xe 4x2

Céc gia thiét:

+ Xe quay vong tinh trén duong bang co 16p phu cimg, do vay v= 0;
P,=0;P,=0.

+ Gbc toa do cua hé truc khao sat nam & tdm truc banh xe cau sau chu
dong khong dan huéng.

+ Banh xe cau trudc 1a banh xe bi dong dan hudng.

T c4c gia thiet trén so d6 khao sat c6 dang nhu mo ta trén hinh 9.

26/09/2021 TS. Nguyén Trung Kién (VEE Faculty - Phenikaa.Uni) 29
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3. Pong lwe hoc quay vong cua 0 to
Gidi bai toan quay vong tinh ciuia 6 t0 cO cOng thirc banh xe 4x2

L

L
Eal

.l
T

Q/@,“{M )

X = /
V Yi M
P, / o

Hinh 9. So do quay vong
cua 0 t0 hai cau
c6 cOng thac banh xe 4x2.
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3. bong luwc hoc quay vong cia 0 to
Gidi bai toan quay vong tinh ciria 0 t0 cO cOng thirc banh xe 4x2

) e Trén cic banh xe cau trudc dan

\ hudng tac dung luc can lan P, phan

—  luc bén Y, va md men can quay
vong M.

« Trén c4c banh xe cau sau tac dung
luc kéo P,, phan lyc bén Y, va mo
men can quay vong M.

« MO men can quay vong cua Cac

e 0 banh xe cau trudce, sau duoc téng

hop lai trong m6 men can tong M...

/|
SN
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3. bong luwc hoc quay vong cia 0 to
Gidi bai toan quay vong tinh ciria 0 t0 cO cOng thirc banh xe 4x2

e Xay dung 3 phuong trinh tinh hoc
vé can bang md men va can bang

= luc:

- P,.L.sina; +Y,.L.cosa, = M, )

- P,.cosa, +P,-Y sina;, =0 ¢

- P,.sina; +Y;.cosa; +Y,=0

/|
SN

Trong hé phuong trinh trén, lyc can
! lan P, la thOng s6 da biét. Nhiing
vy thong s6 can tim sé la: P,,Y,, Y,
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3. Pong lwe hoc quay vong cua 0 to
Gidi bai toan quay vong tinh cua 06 t0 cO cOng thirc banh xe 4x2
MC +P1.L.Sina1

Yl =
L.cosa,

M. +P;.L.sinaq ).tga
P2—( c 1 )19 L1 p,.cosa,
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'TRUGNG DAI BT PHENIKAA

Tiéu luin cudi ky:
“Khdo sat dong lwc hoc quay vong tinh ciia 0 t0
c6 cong thirc banh xe 4x2”

Céac thong sé cho trudc:

Théng so k¥ thuat cua 0 t cO thé chon bat ky theo thdng sé
ctia Nha san xuat.
Yéu cau:

1. File mém phai ndp chim nhat nhat cho gido vién trudc ngay

03/10/2021.

(Trong dé tén file mém dat nhw sau: ThS.VEE-2021 Ho va Tén_No.2)
2. Ban cimg ndp lai cho gido vién khi hét gian céch.
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THANK YOU

FOR

YOUR ATTENTION
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