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TS. Nguyn Pic Tinh - Higu trueng

1. Mé dau

Tinh toan xaalinh cacdic treng dong lyc hoc cia cac lai 6 td 1a \n dé quan
trong trong thrc tién, ky thuat. Trong bai b4do nay, tacaggidi thiéu qua trinh tinh toan
mot sd dic trung @ ban vé chuyén dong va 1§ luc tac ding trong qué trinh 6 t6 chéy
dong trénduong thing nghiéng. Céacét qua tinh toan co th ap ding trong cbng tacan
tai mo va cho cac xe 6 td chélydong trong cac vung cétthong duong giao théng ol
phét trén haic dia hinhdoi ndi phic tap.
2. M6 hinh chuyén dong cia 6 t6 trén dwong thang nghiéng

Khao séat ndt 6 tddugc mé & nhe hinh \& 1. Trong hrong aia 6 td va 4 banh la Q.
MJdi banh xe co ting lwong P, ban kinh R
va ban kinh quén tindi véi truc quay la M
p. Cac banh xe chép dong lan khong <
truot theo duong thang nghiéng @i mat
phing ngang rt goc a. Tu trang thai
tinh, tdc dng vao hai banh am (banh
truéc) mit mébmen phationg My = const,
lam xe chugn dong. Tai cac 6 truc quay
(cta 4 banh) ciu tac ding aia mémen én
Mc = const. Xe con dh tac ding aia huc

can ngoai F. =-/ (B >0 1a K¢ s can,
vV la van téc caa tuc xe).

Hinh 1
3. Khdo sat qua trinh khéi dong cia 6 to
3.1. Phrong trinh vi phan chuyén dong
cia 0 to .
Pong ning aia kg gdm dong ning aia thung xe vadn banh xe.
T = T)(e + 4Tbx
Q .. 1 2 vV _ X P ,
T, ==X, T, =23, 0%, ¢p=—==, Jy=—.
X Zg b 2 0 ¢ ¢ R R 0 g 10
2
Tirdo: Ty, =~ 25
2gR°
_—(Q+ 4Pp’ J (3.1)

Trongd6: x 1a dch chuyn theo plrong dbc nghiéng da tc xe.

Pong ning tinh tién aia 4 banh xeluoc gop vaodong ring aia c thing xe. Xe
khoi dong tr trang thai tinh nén = 0.

Coéng @a cacirc tac ding 1én 6 t6:

- Cong @a ngai lyc: dA® = -Bsdx— Qsinadx



- Cong @a noi lyc: dA=M d¢ -4M.dx, dg :d—RX

(M, —-4M

dA=dA° +dA = (QTC - X - Qsinajdx (3.2)

Ap dungdinh ly bién thiéndong ning dréi dang vi phan:
dT =dA
Tu d06 ta co:
M, —4M
(Q+4p,0 jxdx—{ = € - px- QsmaJ
o Mq _4MC . .
X= T—Qsma—ﬁx g/ Q+ (3.3)

Phrong trinh (3. 3) la ptiong trinh vi phan chudn dong aia 0 to khi leo dc. Tur
(3.3) ta 6 @n toc va gia bc cia 6 t6 ( @a khdi tam C \oi diéu kién bandau vo = Vo) =
0):
alt

v=x=g 1-e®); W=x= Ae™® (3.4)

M, —4M 2
Trongdo: A= g(ch _QSinC"J/(Q‘F 4:;/2) j

B= ﬁ/(Q+ 4:;52] (3.5)
Tu (3.4) ta coiv,, -Ilmv:é—l(wI —aM —Qsina]
- B B R
limwW =0 (3.6)

t o o0
’ Nhu vay, khi xe chugn dong binhon tirc Ia chuyn dong déu (gia tc w = 0), \an
toc aila xedat tri O [6n nhat duoc xacdinh theo céng’uh'c (3.6). Trong thc &€, sau not
thoi giandu 16n (hitu han) xe 0 t0 & dat van toc va gia éc theo cdng tirc (3.6).
3.2. Khao sat rc ma sat tnrot
a. Tinh lrc ma sat tiot cia banh phationg (banh trréc)
bé tinh lyc ma sat trot, ta trong trgng tach banh wdc nhr hinh & (hinh 2). K
luc tAc ding 1én banh xedm: Trong luc P, cac moémenM ,, M, phén luc lién Kt N, ,
phan lyc 6 truc R va lyc ma sét wot F

Céc banh xe chiép dong song phng, kn khong
truot trénduong thing, nén ta co:

2D . _ _W
Ep2¢—Mq—2M -2RFp=
Suy ra: ; ,02w M, —2M. - 2RF, 4

Hinh 2



_My; _Mc _Po'W
™ 2R R gR
Tir (3.7) ta thy: Khi khoi dong fir trang thai thh, gia 6¢c W lon, dod6 lyc ma sét
cua banh troc Fns1 Nho, saudo tang din chodén khi xe chugn dong binhon (W = 0),
luc ma sat co giaitcuc dai:

(3.7)

My _M¢
2R R

b. Tinh {zc ma sat ga banh b dc?p (banh sau)
Tuong tr, tadch banh sadeé xét (hinh 3) ta co6:

— PP =2RF,,—2M,

(3.8)

Fog = Finax =

2
Suy ra: Foo :M—RC + Z'; W (3.9)

Tir (3.9) ta thy, khi khoi dong lrc ma sét ¢a
banh sauat I6n, saudé giam dan den khi xe chay binh
on (W = 0), lrc ma satiat gia ti nho nhat:

4. Khao sat qua trinh tit may caa 6 t6

Khi xe tit may My = 0, xe chugn dong chim
dan nén vin toc va gia éc ngroc chiéu nhau, xe chudn
dong do lrc quan tinh. Caark tdc ding 1én xe nkr hinh Hinh 3
V& (Hinh 4).

Dbéi voi banh trese ta co:
=M +RE 9=

2

Fmsl = & + P'O
R gFR

DPéi véi banh sau ta co:

W (4.1)

JPp=-M. +RFE.g;

M. . P Hinh 4
m2 T p gRe
T (4.1), (4.2) ta thy: Khi tit may cacdc ma sét irot ciia banh tiréc va banh

sau ling nhau:

W (4.2)




Pp
4.3
R ng (4.3)

Tu (3.8), (3.10) va (4.3) ta il Sau khi it may céac kc ma séat ga cac banh
truéc da thayddi rat nhanh @ pheong chiu va arong do, cac lrc ma sat ¢a banh sau
giam rat nhanh vi glac”tc W < 0. )

Saudo tri sb gia Hc W giam dan, &én khi W = 0 thi:

Fog =Fno = % (4.4)

Khi tit may phrong trinh vi phan chudn dong aia 6 t6 ¢6 dng:

QX:_ZFms]._ZFmSZ —-Qsina - X (4.5)
g
Thay (4.3) vao (4.5) téuroc:

((5 4(;‘;} —ﬁx—ﬂRC—Qsina (4.6)

Tu (4.6), cha y (3.6) ta co:

'EmSL = 'EmSZ’ Fmst = FmsZ

_B,
v=x=—| M_e P -4M_. -QRsina
ﬂR( i ) j

(4.7)
g oK
Truong hyp b qua lrc can trong qua trinhdt may (ke = 0), phrong trinh vi phan
chuyén dong aia 6 td co dng:

((5 4gP£2 j 4'\|:° -Qsina (4.8)

Tu d6 ta co:
- Gia ¢ cua 0 té:

_u_ | AM, Q 4P,o
W=X= ( R +Qsmaj(g ngj

gR(@M. + RQsina

W=X=- 4.9
(R*Q +4Pp?) (*9)
- Van téc cia 6 t6:
i M_ -4M. - RQsina
v= 5= - 9R(@M¢ +RQsina) M, ¢ ~RQ (4.10)

(R°Q+4Pp?) AR
- Quangluong xedi dugc tai thoi diém t tinh tr IGc tit may:
gR@M, +RQsina) ., , M, -4M. - RQsina

- ! D) 12 4 t (4.11)
2(R'Q+4Pp%) AR




Tir d6 ta c6 quangduong xedi duoc ké tir lGc tit maydén khi dirng lai:
S =- (R°Q+4Pp*).(M, —4M_ - RQsina)®
gB°R*(4M.. + RQsina)

(4.12)

5. Két luan

Tinh toan xaelinh cacdac trung dong lrc hoc caa 6 t6 ndi riéng va prong tién
giao théng noi chung trong qué trinh chgdong dong vai trd quan éng trong K thuat
thuc tidn, dac biét 1a trong qué trinh an chuyén leu théng hang héa. Caétkqua tinh
toan trong bai bada ch ra quy ldt bién ddi cua cacdic trung dong lec hoc nhr: van
téc, gia bc, hrc ma séat tadong 1én 6 to trong cac gigioan khoi dong, binhon va fit
may dia 6 t6. Cac & qua thu duoc co thé ap ding trong qua trinh tinh toan, éhiké va
diéu khién phrong tién giao théngtam bao an toan, iiu qua.
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