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CHUONG I: PONG LUC HOC KEO O TO
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1.1. Pong co 6to.
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1.2. Hé thdng truyén luc.

- Theo Kt cau cia ¢ théng trugn lyc.
L = ineip-io-ic
1.3. Hiéu suit ciaa hé thong truyén luc.
N, N.—N, N
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Mt = Me-Mp-Nat-No
1.4. Thdng $ toa dé trong tam cia 6t ¢ trwng thai tinh.
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1.5. Ban kinh lam véc trung binh ciaa banh xe.
M =ALT

1.6. Cac irc va momen tac ang Ién 6t6.
- Luc kéo tép tuyen aia otd.
* Truong hyp chuyén dong on dinh.

M, Mgipng _ Mgl pel p M
rd - rd - rd
* Truong hyp chuyén dong khdngon dinh.
M, -M
P=—t "l_p_p
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- Luc can lan cua 6t0.
P = G.cosa.f
- Luc cn leo dic.
P = G.sino = G.1
Ni =P.v
- Lyc can tong @yng aia dudng.
P =R+ P=G( fcog+ sim)= G. ¥ )= G
N,=P,.v
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- Lyc can khéng khi.
Pv = K.FVA
Nw= K.F.V
- Lyc quan tinh.

J J

=-S5
g

- Luc can kéo moc.
Pm= Nn.Gn.(f’.cosa * sina)

- Lyc bamé banh xe ctrdong Wi mat duong.
P=R

kmax —

- Phan lyc thing ditng tac ding tir duong 1én banh xe khi 6t6 lérbd.

m

le%{G.cosx(b—f.g)— G.hg.[sia+518.j ]-P h =P h

zz=%{G. cow (a+ ff) +G.hgfsia+38 } P h +P h-
g
1.7. Phwong trinh chuyén dong 6t6 khi kéo.
* Phuong trinh can Bng hrc kéo.
BR=R+P+ P P+ P

Meirny

fy

= G.cost f+ P+ G KFY¥ + nG .(fcast sin
g
* Phuong trinh can Bng coéng séit.
Nk :Nf+Ni+Nj+NW

1.7. Nhan 6 déng luc hoc.

- P+P+P i
p-hA-R _A*h ':f+i+i8j
G G g
- Nhan 6 dong lrc hoc tng Wi cac $ truyén khac nhau.
Me ti® Mo K.F.Vzi
D = Pki — F3vi — A
' G G
1.8. Gia ¢ cia 6 td
. g
=(D-f—i).=
i=( V5
- Gia H¢ ¢ tiing tay $.
. |
=(D. —f—1).=
i =(D, )5

j
1.9. Ty sb truy én cia truyén lwe chinh.

— 0 105 emax
IV
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1.10. Ty sb truy én cia hop .
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* Ty sH truyén caa tay 1.
Gy, ..l

h1

M

emax'I OI pén TL

Z,.o.m; .1

Iy S P
I\/Iemax'I OI pcn TL
* Ty sH truyén tay $ trung gian.
- Theo ép $ nhan.

/i . i

_ hl . _ _'h1

g=ng" by ==
Ihn q

- Theo ép $ diéu hoa.
I, -1
(n-1).i,
o (n-1).,
g+ (k-1) iy
* Ty sH truyén caa tHp $ phy.

H I’k'nemax
i, =0,105—t—emac
1.V

h1l" 0 max

GV

max "

| =
pt . -
M max'I 0'I hIn TL
- biéu kién khéng ltruot quay @a cac banh xe éhiong.

i Z,.o.m, .1

pt_M

emax'I UI hln TL

- Kiém tra j: theo diéu kién bao dam toc do chuyén dong nko nhét.

| =0,105 < Temn_
el oV
Vain= (1,5 2,5) km/h
L - chiéu dai co so cia xe (m).
a, b, i - toa d6 trong tam xe (m).
hm- chiéu cao @a thanh moc kéo savmit dudong (m).
hy- chiéu cao tong tam @a 6t6 (m).
I« rs - ban kinh dong hpc va dong luc hoc aia banh xe (m).
K - hé sb can khong khi (Nrfs?).
F - dién tich @n chinh dén aia 6td (M).
V - van t6¢c chuyn dong aia 6td (m/s).
Vg- VAN toc aia gio (m/s).
Vi- van t6¢ chuyn dong tuong dbi gitta 6td va khéng khi (m/s).
hw- chiéu cao topng tam dén tich &n chinh dén cia 6td (m).
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N- SO vOng quay ¢a banh xe (v/ph).

Ne- SH vong quay aa truc khuyu dong co (v/ph).

Nemax- SO VONg quaydn nhit caa tuc khuyu dong co (v/ph).
Ny - SO vong quaydi thoi diém cong sét dat cuc dai (v/iph).
nw - SO vong quaydi thoi diém momen dat cuc dai (v/ph).
o - géc Bch aia duong ().

i - d6 doc cna duong (%).

8,- h¢ s anh dia ki lwong quay (N&kgm).

Ny, - hiéu stit truyén hrc cia 6to.

io- ty b truyén aia truyén lyc chinh.

in- ty $b truyén caa bp 9.

ip- ty S5 truyén aia hop $H phu.

ipc- ty SO truyén cia tay $ cao trong bp $ phu.

inc- ty SO truyén cia tay $ cao trong bp .

i -ty b truyén aaa k¢ thong truyén hyc.

D - nhan é dong lec hoc .

@ - he 85 bam @a banh xe &i duong.

m - khdi toan [ caa ro modc (kg).

G - trong lugng toan B caa 6t6 (N).

G- trong lwgng toan B cia ro mooc (N).

R1 Rz- phan lyc tiép tuyén oia duong tac dng 1én banh xe (N).

Py1, Pz 1an luot [a luc kéo tép tuyén caa cac banh xe éhdong ciu trude va éu sau (N).
Pw, P, P - 1an luot 1a krc can khdng khi,ic cin leo dc va irc cn tang téc (N).
M, Mgz - lan luot 1& momenuc cin 1an aia cac banh xeaa trude va é@u sau (Nm).
Me- momen xdén cia dong co (Nm).

Memax- momen xén arc dai cua dong co (Nm).

Men- momen xd@n aia dong co tai thoi diém cdng sht dat cuc dai (Nm)

P - luc bam (N).

f- h¢ s can lan.

Ne- cOng sét caa dong co dét trong (Kw).

Nemax CONg S@t cuc dai ciia dong co dét trong (Kw).

N- cdng sét ¢ banh xe chdong (Kw).

N¢- cOng st truyén tir banh xe dén 6t6 (Kw).

j- gia thc chuyén dong tinh tén aia 6td (m/8).

v - hé $H can tong @&ng aia duong.

g- gia B¢ trong truong (M/$)

Il. BAI T AP MAU

lIl. BAIT AP
Bai 1.1: O t6 con dang chuyén dong trén dudng Wi van t6¢c v = 80 km/h, c6 gié ngang taard)
cling chéu chuyén dong aia 6 to Wi van toc vg= 15 m/s huéng tac dng o Vi truc doc xe ndt goc
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30°. X4c dinh gia ti luc can khéng khi. Bt hé sb can khong khi K=0,5 N¥m®*; 6 t6 c6 din tich
can chinh dén F = 3 m.

Bai 1.2: Mot 6 t tong lugng toan B G = 45000 (N) dang chuyén dong 1&én dc 10 %. Xac dinh gia
tri hec bam, & sd s dung ec bam @a 6 t6. Bét 6 t6 c6 it ca cac du déu chi dong, k¢ s bam @a
duong ¢ = 0,6.

Bai 1.3: O td ¢6 tong luong toan b G =180000N;itsd truyén lyc chinh ¢ = 7; i s truyén tay $ 1
la ihs=5; 6p xe ¢ ki hdu 11-20; Mémen xin arc dai Mema= 450 Nmo tée do ny = 3000 v/ph ; it
s ny/ny = 2 ; hgu st truyén hec 7, = 0,85; do dic i = 10%. Xac dinh cac rc can chuyén dong
cuc dai cia 6 t6. B quaanh huong dia khbi lwong chuyn dong quay.

Bai 1.4: Xac dinh nhand dong krc hoc lon nhit o ting tay 6 cua 6 td. Bét 6 td ¢6 tong luong toan
bo G =10000 kG; Mdmen ¥m arc dai Mema= 450 Nm; t S5 truyén hrc chinh ¢ = 7; ti S5 truyén aia
tay $ 4 1a hs= 1; bp xe co ki hgu 10 — 20; Hiu stit truyén hrc n,, = 0,85 & 6 cin tong dng dia
duong kn nhit 6 t6 ¢o th khic phuc yma= 0,35; & 6 bame = 0,6.

Bai 1.5: O t6 2 éu chi dong chuyn dong déu xuéng dic 2@ véi van toe v = 70 km/h. Xac dinh cac
phan lyc phép tugn cia mit duong tac a@ng 1én banh xe. Bi trong lugng toan b cia 6 & G
=12000 N; chiu dai co so L = 2,5 m; khang cach & trong tim xe dén tam @u truéc a =1,2 m;
chiéu cao tong tam xe h=0,7 m; I¢ s5 can khi dong hoc K=0,25 N&/m’*; 6 t6 c6 din tich @n chinh
dién F=3,1 m; chiéu cao tpng tam dén tich én chinh dén h, = 0,95 m; B 5 can lan £= 0,02; ban
kinh lam véc trung binh ¢a banh xeg = 0,35 m.

Bai 1.6: Xac dinh cdng sét cin thiét cia dong co 1ap trén 6 t6 i co trong lwong toan b G=100000
N; kéo romoodc c6 khéi lugng mx = 5000 kg. Bét 6 td chugn dong trén duong Wi van téc v = 50
km/h; K sb can lin £ = 0,02; d6 doc cia duong 3%; héu stit truyén luc ny = 0,8; & 5 can khi
dong hoc K = 0,5 N&m*; 6 t6 c6 din tich @n chinh dén F = 4,5 M. Bo qua lrc cin khong khi aa
romooc.

Bai 1.7: O t6 dang chuyén dong ¢ tay $ 1. Nhan & dong hkrc hoc 16n nhit Dime,=0,29. Hay xadinh
do doc In nkit ma 6 t6 kic phuc duoc ¢ SO truyén nay bét hé sb can lan £=0,015.

Bai 1.8: Mot 6 to tiong lugng toan B G = 53000 N chudn dong 1én dc o = 1 trén duong c6 I
sd can lan 0,015. Hay xacdinh gia ti lyc cin lin cua 6 to.

Bai 1.9: Mot 6 td tiong luong toan b G = 8050 kG chudn dong trén duong bé téng nisa rim
ngang c6 & sd can lin £ = 0,02. Hay xacdinh lrc cin lan va sy thay d6i luc cin ldn khi 6 to6 chuyén
dong 1&n dc ding trén B mit dudong d6 va c6 do déc o = 10,

Bai 1.10: O t6 con dang chuyén dong trén dudng Wi van tbc v = 60 km/h, c6 gi6 ngang taard
ngugc chidu chuyén dong Wi van téc vy = 4,5 m/s huéng tac @ng o Vi truc doc xe nt goc 66.
Xac dinh gid ti luc cin khong khi. Bt hé sd can khi dong hpc K = 0,5625 N¥m*: 6 td ¢ din tich
can chinh dén F=3,5m.

Bai 1.11: X4c dinh van téc chuyn dong kn nhit cua 6 td. Bét b cuwdi cung la trugn thang, t s
truyén cia TLC b= 7; ban kinh lam ¢t trung binh @a banh xeg= 0,5 m; tong lurong toan b G =
2500 kG; 1§ s5 can khong khi K= s0,8 Ngm*; dién tich @n chinh dén F = 2,5 rf; hiéu stét truyén
luc n;, = 0,8; cdng sit cuc dai Nema= 120 KW hi tée do quay tuc khuyu ny = 5000 v/ph; dong co
xang khong han cté téc do; he sd can lin £ = 0,02; bd quaanh huong aia Vvan toc dén he sb can lan;
0 t0 chugn dong trong mdi truong khéng ¢ giod.

Bai 1.12:Xac dinh khi nang vuot doc khi 6 t6 chugn dong déu & tay $ cudi cing ($ truyén thang)
& van toc v = 90 km/h. Bit ty sd truyén caa TLC i = 5; tiong lwong toan b G = 2700 kG; ban kinh
7
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lam viéc trung binh ¢a banh xeg= 0,3 m; & s5 can khéng khi K = 0,2 Ngm’*: dién tich @n chinh
dién F = 2,4 rfi; hidu st truyén hyc 7, = 0,8; cdng sit cuc dai Nemai= 180 kW i téc do quay tc
khuyu ny = 4000 v/ph; dong co diesel; hé b can lan cua duong f = 0,015.

Bai 1.13: Xac dinh krc kéo va cac thanh ph luc can chuyn dong tac ang lIén 6 té khi chudn
dong ¢ tay $ truyén thing wi van tbc 60 km/h, giadec 0,6 m/§, 1én dic 5 %. Bét trong luong toan
bo cua 6 t6 G = 6000 kG; & tich @n chinh dén F=2,3 m; hé¢ s5 can khong khi K = 0,2 Ngm®; 6
t6 chuyén dong trong moi trudng khéng cé gié; &1sd can lin £=0,015; hé 6 bam du 16n. Bo qua
anh huong aia khbi lugng chuyn dong quay.

Bai 1.14: Xac dinh khi ning vuot doc lon nhit caa 6 td. Bét mé men xén 1on nhit Memax= 200
N.m; trong luong toan b G = 6000 kG; ¢ s5 truyén tay $ 11a 1= 4; ty s5 truyén oia TLC b =5;
hiéu suit truyén lec ny=0,8; ban kinh lam ¥t trung binh ¢a banh xeg= 0,25 m; B S5 can lin f
=0,015; b qua {rc cin khoéng khi; B sb bam du 16n.

Bai 1.15: Hay xacdinh lrc kéo bn nhit dugc ar dung aia 6 t6 khi 6 té chudn dong ¢ tay $ 3. Biét
0 td c6 tong lugng toan b G = 2190 kG; s truyén ¢ tay $ 3 hs= 1,58; md men X 16n nht
Memax= 220 Nm; béan kinh lam & trung binh ¢a banh xeg;= 0,39 m; ¢ s truyén cia TLC b=
5,125; § s truyén cia top & pha ip = 1,94.

Bai 1.16: O t6 c6 tong luong toan b G = 3500 kG; mé men Ha & banh xe ch dong Mc= 450
Nm:; dién tich Gén chinh dén F = 3,5 m; hé s5 can khi dong hpc K = 0,7 N&/m*; ban kinh 1am ic
trung binh @a banh xew= 0,3 m; & 5 can lan £ = 0,02. Hay xacdinh van téc chuyén dong aia 6
t6 khi chuyn dong déu trén dudng rim ngang khéng cé gid vain tbc chuyén dong aia 6 td Kkhi
chuyén dong 1én dc 5 % va cé gid tacuhg cung chiu hudng chuyn dong aia 6 td Wi van toc gio
10 km/h. B quaanh huong dia van toc dén hé b can lan.

Bai 1.17: Xéac dinh khi ning gia toc I6n nhit cia 6 t6o tay $ 1. Bét: md men xa@n arc dai cia
dong co Memax= 17 kG.m; tong lugng toan b cia 6t6 G = 5400 kGytsH truyén tay $ mot in=
4,5; ty sH truyén aia truyén luc chinh = 6,0; hgu st truyén hrc ng = 0,85; ban kinh lam & trung
binh @a banh xeg= 0,33 m; Bk s can lan cua duong §= 0,02; b qua trc cain khong khi; B s
bam di 16n.B6 quaanh huong aia khbi lwong chugn dong quay.

Bai 1.18: Hay xacdinh lrc kéo @n thiét caa 6 t6 ¢ teng luong toan b G = 5400 kG; chudn dong
déu voi van t6c 45 km/h lén dc « =20° ; bé mat duong c6 & sb can lan £=0,015. Biét 6 t6 c6 din
tich éin chinh dén F = 3 m; hé 5 can khong khi K = 0,7 Ngm",

Bai 1.19: Hay xacdinh i trong tac dng Ién cac 4&u caa 6 té 2 &u chi dong chugn dong trén nat
duong nim ngang i van toc khong d6i 60 km/h. Bét hé s can lan f= 0,015; trong luong toan b
G = 5300 kG; chéiu dai co s L = 3,3 m; khang cach & trong tim dén tam éu truéc a = 1,84 m;
chiéu cao tong tam = 0,95 m; ban kinh lam & trung binh ga banh xeg;= 0,42 m; dén tich @n
chinh dén F = 3,5 ; hé s5 can khi dong hoc K = 0,7 N&/m*; chiéu cao tong tam dén tich @n
chinh dén h,= 0,98 m.

Bai 1.20:0 t6 ¢6 tong luong toan b G = 20000 kG céit ca cac @u chi dong, kéo romodce chuyén
dong 1&én dc 10% \6i van toc khong ddi trén duong co | s can lan £=0,015; hé s6 bame=0,6. Gh
thiét rang dong co lam viéc voi Me= 637 Nm¢ s vong quay B =1300 v/ph. Hay xadinh khbi
luong 6N nHit cé th ciia romooc ma 6 to co thé kéo duge theo quan diém luc kéo theo dong co va
luc kéo theo bam. Bi hiéu sufit truyén hrc ny=0,8; ban kinh lam ¥t trung binh @a banh xe
rx=0,52 m; t 5 truyén aia TLC b= 3,39; t S5 truyén cia tay $ 1la k= 10,35; § s truyén aia
hop £ phu ipt= 2,2.
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Bai 1.21: O t6 du ich c6 tong lwgng toan B G = 30000 N;{ S5 truyén luc chinh 4= 3,5; § 5

truyén tay $ mot ins= 3; tay $ cudi cling 1a $ truyén thing; héu suit truyén hrc g = 0,95; ban kinh

lam viéc trung binh ¢a banh xeg= 0,32 m; M6 men xin arc dai Memax= 400 Nm¢ toc do ny =

4500 v/p; dén tich @n chinh dén F= 2,2 m; h¢ sb can khong khi K = 0,25 N#gm*; hé 5 can lan f

= 0,02; = 15 km/h. Hay xadinh:

a. V& so d6 cac lrc tac ding 16n 6 to va xac dinh cac thanh gim hrc cin chuyn dong khi 6 t6

chuyén dong déu trén duong bing, nguoc chéu huéng gid & ché d6 md men dong co cuc dai va tay

sd cubi cuing?

b. Kha ning leo doc I6n nht theo diéu kien md men xan aia dong.

Bai 1.22 O t6 du ich ciu sau ch dong cé tong luong G =16000 N; ban kinh laméei trung binh

cia banh xeg= 0,3m; chéu dai co so L = 2,6 m; kh@ng cach  trong tam dén tdm @u truéc a =

1,2 m; chéu cao tong tam | = 0,6 m; § S5 truyen adia e thong truyén lec ir = 8; hiéu stit cia re

théng truyén hrc ng= 0,9; dén tich @n chinh dgn F = 2,6 r; hé 5 can khéng khi K = 0,3 Ngm'’;

chiéu cao tam din tich @n chinh dén h,= 0,9 m; nit dudng c6 1§ 5 can lan fy= 0,02. O td chudn

dong déu v6i van the v = 200 knv/h trén duong bing phing khéng cé gié; &ish bam gira banh xe

véi mat duong ¢ = 08.

1. V& so d6 céac 1rc tac ding 1én 6 to.

2. Xac dinh luc kéod banh xe ch dong va md menan thiét cia dong co & ché do chuyén dong noi

trén?

3. Cac banh xe @hiong c6 h truot quay khdng éu mit duong tron c6 hé sH bam =0,4?

Bai 1.23 O t6 co tong luong toan b G = 11550 kG ;3t S5 truyén lyc chinh 4= 7,32; § S5 truyén

tay $ mot la in= 5,181; hgu suit truyen hec 1, = 0,9; ban kinh lam ¢¢ trung binh ta banh xe
= 0,42 m; M& men xin arc dai Mema=45 kKGm; dén tich @n chinh dén F=3,59 i, hé &

khOng khi K = 0,4 N¥m®*; hé s can lan f=0,02. Hay xacdinh:

1. Céc thanh gin hrc can va krc kéo khi 6 t6 chudn dong déu van toc 40 km/h Ién dc; do doc i =

7 %; khoéng cé gio.

2. Kha ning leo doc lon nht theo diéu kién md men xan aia dong co ?

Bai 1.24: O t6 du Ich ciu sau ch dong co tong lwong G = 15000 N; ban kinh banh & 10,3 m;

Cong sdt 16n nhit caa dong co Nemax= 220 KW¢ toc d0 Ny = Nemax= 6000 v/p; bp D co khi ¢o tay

s cwi cung 1a $ truyén thing khe=1; ti b truyén caa truyén lyc chinh ¢= 4; higu siit caa ke thdng

truyén fec nTL— 0,9; ¢ s5 can khong khi K=0,25 N#m*; dién tich @n chinh dén F = 2,5 m ; mat

duong co ¢ 5 can lan fo= 0,02. O t6 chugn dong déu trén duong king pting khéng co6 gid ché

d6 cdng sat dong co cuc dai va tay $ cudi cung.

1. V& so dd céac irc tac ding 1én 6 t6?

2. Luc kéo¢ cac banh xe ¢hdong?

3. C4c thanh gin lyc cin chuyén dong aia 6 t6?

Bai 1.25: Xac dinh van téc chuyn dong I6n nhit cua 6 t6, bit: 5 cudi cung 1a é truyén thang; ty

sd truyén hec chinh §= 3,5; tbng lrong toan b caa 6td G = 1935 kG; ban kinh langeitrung binh

cua banh xeg= 0,3 m; I8 s5 can khong khi K =0,3 N#m*; dién tich &n chinh dén F = 1,5 m;

hiéu suit truyén hrc ng = 0,9; cdng st cuc dai Nemax= 90 KW i téc do quay toc khuyu ny= 5400

V/ph t6c do quay bn nhit caa truc Khuyu Nema= 6500 v/ph; dong co xang khong han cté téc do; hé

sd can lan cua duong f= 0,015; b quaanh huong dia van toc dén he sd can lan; 6 to chuyén dong

trong moi truong khéng gio.

9
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Bai 1.26: O t6 du Ich c6 tong luong toan B G = 20000 N; mé merdh nhit cia dong co Memax=
400 Nmo¢ toe do ny = 4500 viph ; Bp $ co khi c6 tay sé cuwdi cuing 1a 6 truyén ting inc= 0,85; t $H
truyén ¢ tay $ 1 14 ip= 3 ; i S5 truyén aia truyén lyc chinh ¢= 4; hiu suit caa ke thong truyén hrc
7= 0,95; & s5 can khong khi K= 0,3 N#m’ ; dién tich @&n chinh dén F = 2,8 m; mat duong c6
hé s5 can lin f= 0,02; ban kinh banh xg=r0,32 m; yjs= 15 km/h.

1. V& so d6 cAc trc tac ding 1én 6 t6 va xac dinh cac thanh gim lyc can chuyén dong aia 6 to, khi &
t6 chuyn dong déu trén duong king phing, nguoc chiéu hudéng gié & ché do mé men dong co cuc
dai va tay $ cui clng?

2. Xac dinh kha ning leo doc lon nhit theo diéu kién md men xén cia dong co?

Bai 1.27: Xac dinh cdng st |6n nhit va md men xan lon nhit cia dong co dé 6 to dat van toc lon
Nhat Vimax= 180 km/h. Bt : trong luong toan b cia 6td G = 1935 kG;éhsd can khong khi K = 0,2
Ns?/m*: dién tich @n chinh dén F = 1,8m; ban kinh 1am \éc trung binh ga banh xey = 0,35; héu
SUat truyen hec ng = 0,95; tay 8 cubi cuing la $ truyén thing; ty s truyén luc chinh 4= 3,5; & 5
can lin f= 0,015; lai dong co xing khong han ché téc do; cdng sét I6n nhit ¢ toc do quay R =
4200 v/ph.

Bai 1.28: O td du iIch c6 thng lwrong toan b G = 22000 N; mémersh nhit cia dong co Mema=450
Nm ¢ téc do ny = 4800 v/p; Bp £ co khi ¢ tay s cubi cling 1a 6 truyen thing in= 1; ti S5 truyén
g tay © 11a iy = 3,2; i 5 truyen aia truyén luc chinh ¢= 4; hiu st caa he thong truyén hec 7, =
0,95; & sb can khong khi K= 0,3 Ngm*; dién tich @n chinh dén F = 2,8 i, mat duong c6 |8 s
can lan f= 0,02; ban kinh banh xe= 0,32 m; yis = 10 km/h.

1. V& so d6 cAc trc tac ding 1én 6 t6 va xac dinh cac thanh gim lyc can chuyén dong aia 6 to, khi &
t6 chuyén dong déu trén dudng bing phing, cling chiu huéng gid & ché dd6 momen dong co cuc dai
va tay § cuwi cung?

2. Xac dinh khi ning leo ddc lon nhit theo diéu kién mdmen xén cia dong co?

Bai 1.29: O t6 du ich c6 tong luong toan b G = 16000 N; ban kinh banh xg= 0,35 m; md men
lén nHit cia dong co Mema= 400 Nmé téc do Ny = nemax= 5000 v/ph; Bp & co khi c6 tay sd cui
cung la 8 truyén thing ihe=1 ; ti S5 truyén tay $ 1 1a 1= 3; ti 5 truyén caa truyén lec chinh =
3,5; héu suit cia ke thdng truyén hyc 77, = 0,95; ¢ sd can khéng khi K = 0,27 Ném®; dién tich @n
chinh dén F = 2,8 rf; mit duong c6 1§ sb can lan £=0,015.

1. V& so d6 cAc trc tac ding 1én 6 t6 va xac dinh cac thanh gim luc can chuyén dong aia 6 to, khi &
t6 chuyén dong déu trén dudng king phing khdng cé gi@ ché do6 mo men dong co cuc dai va tay $
cudi cuing?

2. Kha ning leo doc lén nhit theo diéu kién md men xén cia dong co?

Bai 1.30: Xac dinh khi ning vuot doc khi 6 td chugn dong déu ¢ tay $ cubi cung ($ truyén thing)
& van tbc V = 70 km/h, bit: ty 5 truyén lec chinh 4= 6,5; tong luong toan b ciaa 6t6 G = 10000
kG; ban kinh lam ic trung binh ¢a banh xeg= 0,5m; k& sb can khéng khi K = 0,5 Ngm*; dién
tich cn chinh dén F = 4 m; hiéu sufit truyén hrc ng= 0,85; cong sit cuc dai Nema= 110 KW i téc
do quay toc khuyu ny= 3200 v/ph; dong co diesel; hé 6 can lan cua duong f = 0,015.

Bai 1.31: Xac dinh kha ning gia tc khi 6 t6 chugn dong ¢ tay $ cuwi cling ($ truyén thing) ¢ van
tbc V = 70 km/h, Hit: ty 5 truyén lec chinh 4= 6,5; tong lrgng toan b cua 6t6 G=10000 kG; ban
kinh lam véc trung binh géa banh xe=0,5 m; I¢ s can khoéng khi K = 0,5 Ngm®*; dién tich @&n
chinh dén F = 4 mi; hiéu suit truyén hrc ny= 0,85; cdng sit cuc dai Nemam 110 kW i tée do quay
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truc khuyu ny= 3200 v/ph; dong co diesel; hé s can lan cia duong f= 0,015. B quaanh huong aia
khdi lugng chuyn dong quay.

Bai 1.32: Xé4c dinh khi ning vuot doc I6n nhit cia 6 t6. Bét: md men x@n arc dai cua dong co
Memax= 17 KG.m; tong luong toan b ciaa 6td6 G = 5400 kGjtsd truyén tay $ mot in = 4,5; t7 &
truyén oia truyén lec chinh = 6; hu suit truyén luc ng= 0,85; ban kinh lam §¢ trung binh @a
banh xe = 0,33 m; & s can lin cua duong f= 0,02; B qua lrc cain khéng khi; B s bam du I6n.
Bai 1.33: Xéc dinh khi ning kéo mooc 16n nhit caa 6 t0, bit: mé men xén arc dai cia dong co
Memax= 15 kG.m; tong luong toan b cua 6td G = 5200 kG ytsh truyén tay $ mot ini= 5; ty 5
truyén cia truyén luc chinh ¢= 6; hidu stft truyén luc ny=0,88; ban kinh lam §c trung binh ga
banh xe = 0,33 m; & s5 can lin cia dudng f= 0,02; b qua {rc cin khéng khi; B s5 bam du lon.
Bai 1.34: Xac dinh krc kéo va cac thanh ph luc can chuyén dong tac ang lIén 6 té khi chudn
dong 6 tay $ truyén thing wi van tbc 90 km/h, giadc 0,5 m/§, 1én dic 2%. BEt: trong lugng toan
bo G = 10000 kG; din tich @n chinh dén F = 3 n; hé b can khong khi K= 0,4 Ngm®*; khong c6
gio; hé s can lan cua duong f= 0,02; k& s5 bam du 16n.B6 quaanh huong aia khbi lugng chugn
dong quay.

Bai 1.35: Xac dinh ty 5 truyén caa truyén lec chinh vay sd truyén tay $ 1 dé 6 té c6 tl chuyén
dong Vima= 108 km/h va khning khac phuc cin tong @éng dia duong Wma= 0,3. Bét : tay $ cudi
cung 1a 8 truyén thing; khéng c6 dp $ phy; hiéu siit truyén lyc 0,85; ban kinh lam & trung
binh dia banh xey= 0,4 m; lai dong co diesel; cong suat I6n nhit ¢ te do quay = 3200 v/ph;
md men xdn Ién nkit Mema=350 Nm; tong luong toan b G = 5400 kG; &u sau ch dong, tong
luong bam 3700 kG;dsd bam 0,6.

Bai 1.36: Xac dinh ti s truyén cia k8 thong truyén lyc cia 6 té bét trong luong toan b caa 6t6 G =
10500 kG; kéo romodc cootig Iwgng 5000 kG; 6 t6 chigy dong Ién dc 10% \bi van toc 40 km/h;
bé mit duong co 1§ SO can lan £= 0,015. Biét md men xén arc dai cia dong co Memax= 360 Nm;
dién tich @n chinh dén F = 4,5 M; hé s can khi dong hpc K= 0,8 N&/m®; hieu st truyén fec ng =
0,8; ban kinh lam ¢t trung binh ¢a banh xeg= 0,45m;

Bai 1.37: Xac dinh ty 5 truyén oia cac 8 tién trong kbp 9, blet hop & c6 5 # tién, tay § cwi
cung la 8 truyén thing, cac & trung gian phan @ theo dp $ nhan; ¥ s truyén cia TLC b=
6,25; ban kinh lam §c trung binh g¢a banh xeg= 0,4 m; mé men X 16n nHit Mema= 165 Nm:;
trong lugng toan b G = 5400 kG; &u sau ch dong, tong lugng bam G= 3700 kG; hju stit
truyén lec ng= 0,85; I& S5 can tong dng aia duong I6n nHit 6 t6 ¢d tk khic phuc yma= 0,35; I H
bame = 0,6.

Bai 1.38: Xac dinh ty s5 truyén oia cac 8 tién trong kop <, biét: hop D ¢ 5 $ tién, tay $ cubi
cung la é truyén thing, cac & trung gian phan g@htheo dp $ nhan; ¢ s truyén caa TLC b= 6,9;
ban kinh lam \ic trung binh ga banh xeg = 0,5 m; md men Xm I6n nHit Memax= 200 Nm; tong
lugng toan b G = 7000 kG; &u sau ch dong, tong lugng bam G = 5000 kG; hju st truyén hrc
nu = 0,8; I# $H can tng @ng aia duong I6n nhit 6 t6 ¢d th khic phic ymax = 0,25; 1§ 5 bame =
0,8.

Bai 1.39: Hay xacdinh ti s5 truyén cia Fe théng truyén hrc caa 6 td chugn dong trén duong ram
ngang i Vimax= 90 km/h. Bét hé b can lan f= 0,015; tiong luong toan b G = 1650 kG; din tich
can chinh dén F = 3,2 m; hé s5 can khi dong hpc K = 0,75 N&m*; hiéu SLﬁ't truyén hec = 0,9;
ban kinh lam \dc trung binh ga banh xe = 0,36 m; M, = 127 Nm¢ 6 vong quay g = 4000
v/ph.
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Bai 1.40: Xéac dinh krc kéo va cac thanh ph luc can chuyn dong tac ang Ién 6 té khi chudn
dong ¢ tay $ truyén thing wi van tbc 90 km/h, giadc 0,5 m/§, 1én dic 2%. BEt: trong lugng toan
bo G=10000 kG; din tich &n chinh dén F = 3 md; hé s5 can khong khi K = 0,4 N$m*; khéng c6
gio; ke sd can lan cua duong f=0,02; 1 b bam du lén. Bo quaanh huong aia khdi lwong chugn
dong quay.

Bai 1.41: Xac dinh khi nang vuot doc I6n nhit caa 6 t6, bit: mé men xa@n arc dai cua dong co
Mema= 17 kG.m; tong luong toan b caa 6td6 G = 5400 kGytsd truyén tay $ mot ini= 4,5; f &5
truyén aia truyén lpc chinh §= 7; hiu st truyén luc ng= 0,8; ban kinh lam ¢c trung binh ta
banh xe = 0,33 m; & s5 can lan ctia dudng f= 0,02; b qua {rc cin khéng khi; B s6 bamdua lon.
Bai 1.42: Hay xacdinh i trong tac a@ing 1én cac au cia 6 t6 2 &u chi dong chugn dong 1én dc
10% \bi van toc khong doi 50 km/h. Bét hé s5 can lan f= 0,015; trong lugng toan b G = 2500 kG;
chiéu dai @ so L = 3,7 m; kh@ng cach & trong tamdén tdm @u trudc a = 1,3 m; clu cao tong
tdm hy = 1 m; ban kinh 1am §c trung binh ga banh xeg; = 0,394 m; din tich @n chinh dén F =
3,8 nf; h¢ s can khi dong hoc K= 0,7 N&/m* ;chiéu cao tong tam dén tich @n chinh dén hy = 0,9
m.

Bai 1.43:0 t6 du ich diu sau ch dong c6 tong luong G=12000 (N); ban kinh laméd trung binh
cia banh xe%=0,34(m); chdu dai @ sé L=2,5 (m); kh@ang cach i trong tim dén tam @u trudc
a=1,2 (m); ckiu cao tong tam hg=0,7 (m):;ytsd truyén acia ke théng truyén hec iy=7,5; hBu st
caa he thbng truyn lyc =0,8; dén tich @n chinh dén F=2,9(M); h¢ s can khéng khi K=0,3
(NS/m®); chiéu cao diém dat lyc cain khéng khi h=0,7 (m); nat duong c6 1§ S5 can lan £,=0,02. O
t6 chuyn dong déu véi van toc v=180 (kn/h) trén duong king phing khéng co6 gid; hisd bam gira
banh xe @i mat duong ¢ = 0.8.

1. V& so dd céc irc tac ding 1én 6 to.

2. Xac dinh luc kéod banh xe ch dong va md menan thiét cia dong co & ché do chuyén dong noi
trén?

3. Céac banh xe éhtong co b truot quay khong éu mit dudng tron c6 hé s bam¢ =0,5?

Bai 1.44 Xac dinh cong séit I6n nkt va mé men xan I6n nhit caa dong co dé 6 to dat van toc lon
nhat Vima=120 km/h, bdt: trong luong toan b cua 6t6 G = 2300 kG;ésd can khdng khi K = 0,5
Ns?/m*: dién tich @n chinh dén F =2,78 rf; ban kinh lam \ic trung binh @a banh xe=0,3; héu
Suat truyén hec g =0,9 tay 6 cubi cuing la é truyén thang; ty s truyén ec chinh ¢= 4; k¢ 6 can
lan f= 0,015; lai dong co xing khong han ché toe do; cong sat I6n nhit ¢ téc do quay R=4000
v/ph.

Bai 1.45 O t6 co tong lwong toan b G=12800kG; dong co c6 Mema=51 KG.m, t S5 truyén hec
chinh = 7,53; § s truyén tay $ mot in1= 6,17; ban kinh banh xg= 0,45 m; hdu stfit truyén hrc
nu = 0,85; ¢ s can khong khi K = 0,4N¥m*; dién tich @n chinh dén F = 3,6m; hé sb can lan f=
0,02. Hay xadinh:

1. Céac thanh gim cong sét can va cong sit kéo khi 6 td6 chugn dong déu, van tbc 45 km/h, 1én
dbc 5%, khdng co gio.

2. Kha ning leo déc lén nhit caa 6 t6. B qua lrc cin gid; k¢ sb bam du 1on.

Bai 1.46Xac dinh cong shit I6n nkit va mé men xan 16n nhit cia dong co dé 6 t6 dat van t6c I6n
nhat Vima=95 km/h, bét: trong luong toan B cua 6t6 G = 7000 kG;ésd can khdng khi K = 0,2
Ns?/m*: dién tich @n chinh dén F = 2,8 m; ban kinh lam \ic trung binh @a banh xeg= 0,5; hiu
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SUat truyen luc g = 0,8; tay & cudi cling la é truyén thing; ty S5 truyén luc chinh ¢=3.5; k¢ 5 can
lan f = 0,015; lai dong co diesel; cong suat I6n nhit ¢ te do quay r = 1800 v/ph.
Bai 1.47:

Xac dinh van toc chuyn dong kn nhit cia 6 t6. Bét s cubi cling 1a trugn thing, & 5 truyén
ciaa TLC b = 3,5; ban kinh lam §¢ trung binh ¢a banh xeg= 0,32 (m); tong lugng toan b G =
3000 kG ; & sb can khong khi K= 0,25 N#gm*; dién tich @n chinh dén F = 2,2 i hiéu st truyén
lucn,, = 0,9; cOng sit cuc dai Nema= 90 kw ti téc do quay tnc Khuyu nemax= 4500 v/ph; dong co
xang khong han cté toc do; he SO can lan f=0,15; bo quaanh huéng aia \an toc dén R
can lan; 6 to chuyén dong trong mdi truong khdng co gio.

Bai 1.48:Xac dinh ty 5 truyén oia cac 8 tién trong kbp 5, biét: hop & c6 5 $ tién, tay $ cui

cung la é truyén thing, cac é trung gian phan ghtheo dp $ nhan; ¥ s truyén cia TLC i0 = 4 ;
ban kinh lam \dc trung binh @a banh xe rbx = 0,32 m; md menarodn nhit Memax= 450 Nm;
trong lwrong toan B G = 2100 kG; &u sau ch dong, tong lwong bam G= 1400 kG; hu stit

truyén luc ntl= 0,9; k¢ s6 can tong @ng dia duong bn nhit 6 t6 co th khic phuc ymax= 0,35; A

s6 bame = 0,6.

Bai 1.49

O t6 ¢6 tong lugng toan B G = 6000 kG; dong co c6 Memax = 20 kGm, ti S5 truyén lyc chinh i0 =
6,5; ty O truyén tay $ mot ihl = 5; ban kinh banh xe rbx = 0,35 méthsuit truyén lec ntl = 0,92;
hé s can khdng khi K = 0,6Ns2/m4; ¢h tich @n chinh dén F = 3,2 m2; &1sd can lan = 0,015.

Hay xacdinh:

1. Céc thanh ph cong sht can va cong sit kéo khi 6 td chudn dong déu, van toc 50 km/h, [én
dbc 8%, khdng co gio.

2. Khi ning leo dbc 16n nHit caa 6 t6. B qua {rc can khdng khi; B s5 bam du 1on.

LOI GI Al
Bai 1.1

] ]
ey |
] ]

Hinh 1.1 S dé gio tac ding 1én 6 t6 khi chuyn dgng.
- Van tdc chuyn dong tuong d6i v; cia 6td so Gi gio 1a:
Vi = V-V .COSt (1.2)
Trong do:
v=80(km/h)=22,22(m/s)4n tc chuyn dong aia 6t6 so ¥i dudng.
Vg=15(km/h)=4,17(m/s)-an tbc chuyn dong aia gid so vi duong.
0=30"-g6c Bch gira phuong van thc gié so i phuong doc xe.
Thay $ vao (1.1) ta dugc:
v = 22,22-4,17.c0s3618,61(m/s)
- Lyc can khéng khi
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R= K.F.W (1.2)
Trong do:
K = 0,5 (N§/m%- h¢ sb can khong khi.
F= 3 (n)- dién tich @n chinh dén cia 6td.
Thay $ vao (1.2) ta dugc:
R,=0,5.3.18,63=519,5(N)

Bai 1.2.
- Vi 6t6 ¢ fit ca cac @u la chi dong nén ta co:
P, =G.cosa.p (1.3)
Trong do:

G = 45000 (N) - trng lugng toan b caa 6t6.
o= arctag(0,1) = ®2'- géc dc aia dudng.
= 0,6 - & 5 bam @a dudng.
Thay $ vao (1.3) ta dugc:
P,= 45000.cos(¥2’).0,6 = 26866,5 (N)
- Hé & sir dung lrc bam @a 6t6.

G
Ay = E“’ _Gceosx _ cosx = c0s5°42= 0,995
Bai 1.3
- Van tbc chuyén dong Ibn nHit caa 6to.
r.2.ny
=0105—&N_ =105 K—M (1.4)
Ihclpclo Ihclpc IO

Trong do:

v = 3000(v/ph)-bc do quay @a truc khuya twong tng Wi momen arc dai.
- ban kinh dong hyc.
i0=7- ty b truyén aia truyén lec chinh.
inc- ty SO truyén cia tay $ cwi cung. Doi vai tay $ cudi cung 1a 6 truyén thang thi
ihczl.
ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.

- Tim ban kinhiéng hoc.

rk:A.ro:A.(%+H) (1.5)

Trong do:
H = B = 10(inch) = 0,25(m) - céu cao ép.
d = 20 (inch) = 0,51(m)duwong kinh vanh banh xe.
A - he b ké dén ar bién dang aia Kbp. Chon 6p &p sat thip 1= 0,935.
Thay vao (1.5) ta dugc:
= 0,47 (m).
Thay cac gia trvao (14) ta duoc:
v 010524723000 _ 5 o vs)
1.1.7
* Xac dinh cac lrc cin chuyén dong arc dai caa 6t6.
14

Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

- Luc can lan:

Pimax=G .fnax.Costmax= G .fnax. V1 — i “max (1.6)
Trong do:
G = 180000 (N) - tmg lrong toan b cua 6t6.
Vim0 02, 14922 120,044 - I8 5 cin lan,
150( 150(
ima=0,1-do doc lén nhit cia duong.
Thay vao (1.6) ta dugc:

Pmax=180000.0,044,/1— 01? =7895,23(N)
- Luc an leo dic:
Pmax=G.ima=180000.0,1=18000(N)
- Lyc can khéng khi:
Rv=K.F.Vnax (1.7)
Trong do:
K - he $5 can khdng khi. \bi 6td tai chon K=0,6(N$/m).
F=B.H=2,5.3,2=8 (A) - dién tich &n chinh dén caa 6t6.
Thay vao (1.7) ta dugc:
R,=0,6.8.42,5=8670(N)
- Lyc can tang toc:

G .

Trong do:

G=180000(N)-tsng lwgng toan B caa 6t06.
jmaxgia B¢ chuyn dong tinh tén lon nhit caa 6td.
9=9,81(m/9-gia B¢ trong trudng.
S, -1a e s anh huéng dén khoi lugng chuygn dong quay éa 6t0. B quaanh husng
ciia kibi lugng chuyn dong quays, =1.

- Tim gia H¢ chuyn dong tinh tién lon nHit cua 6to.
imes=(Dmacf-i). 2 (1.9)

g
+ Nhan & dong krc hoc I6n nhit:
P P

max:“m""*T_W (1.10)
M, dgdpd .1
Mat Khac:  Rima=— Or e T (1.11)
d
Py =K.F.V1y (1.12)
n,, .r
=K.F.0,105—+—* (1.13)
o4y e
Trong do:

Memax=450(Nm)-momenc dai cua dong co.
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15, =0,85-héu st truyén hyc aia 6t6.
Thay céac gia frda biét vao (1.11) va (1.13) ta duoc:

450 .75.1.085
ma=—————— =28352,84(N
H(l ax— 0’47 ( )

30000,47
Ri=0,6.8.0,105— — — =99, 37(N)

. 2835284 9937
Vay: Dmac =0,16
- P T 80000

- Hé & can lan:

n,, .r
DO vim=0,105—"—~*—=4,55(m/s) <22(m/s) nén f 5% 0,02

0dha pe
L 981_
= Jmax—(0,16-0,02-0,1)T—0,39(m/§)

180000
= Pmac——— 0391=7200(N
Imax= =1 3 (N)

Bai 1.4
* Tim ty s truyén cia cac tay &tién trong ldp .
Khi 6t6 chuyn dong én dinh o tay $ 1.
My dgdpgd ooy
Pcimax = el Or Lpe =G. Ymax (1-14)
a
G'l//max'rd‘

emaxJ 0 A pc 'nTL

= ih1=

v (1.15)

Trong do:

G = 10000(kG) = 100000(N)-dtiig lrong toan b caa 6t6.

Wmax= 0,35- & 5 can tong dng kbn nhit cia duong.

r4- ban kinh dong krc hoc.

Memax= 450(Nm) - momeme: dai cua dong co.

1. = 0,85 - h¢u st truyén hyc aia 6to.

i0=7 - ty SO truyén caa truyén lyc chinh.

ihi - ty SO truyén caa tay 8 1.

ipc- ty SO truyén cia tay $ cao trong Bp 5 phu. Xe khong cé &ip < phu thi ip= 1.
- Ban kinh dong hrc hoc.

rd:A.ro:A.(%+H) (1.16)

Trong do:

H = B = 10(inch) = 0,25(m) - céui cao ép.

d = 20(inch) = 0,51 (m)duwong kinh vanh banh xe.

A - he b ké dén gr bién dang aia Kp. Chon I6p &p sat thip 1=0,935.
Thay vao (1.16) ta dugc:

= 0,47 (m).
Thay céac gia irda bét vao (1.15) ta dugc:
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. 100000.035047
lh1= :6,17
450.7.1.085
Vi ty b truyén aia 4 tay 8 trong top $ tuan theo quy kit cip $ nhan va tay&cwi la s
truyén thing nén cong &:

q:n_;/_'ﬂ = mi/ﬂ =1,8314
[ 1

=1L (1.17)
q

Ma:

=t = OL7 3 361 83
- COng thirc xac dinh nhané dong lrc hoc 16n nHit ¢ tay $ tha i:
PP,
Dimg= -7 = (1.18)
M emaxi thi I pc'nTL _ K .F.VZiM
rd

S (1.19)

IVlemaxiojhi'i pcTTL _K F 0105 ny.ry
r ’ Pl
_ d 0" hi* pc (120)

G

Voitay $ 1:
Pk]m — PWl

G

Dima=

Gy, —KF.0105 Mls

IOlhi A pc
= 1.21
G (1.21)

3200.047

100000035- 06.6.0,105,
76171

=0,35

10000(
Vi tay $ 2:
F)

- k2max_P

D2max—TWZ (1.22)

M emaxd 0 dpa pelliL K F 0105 Ny Is
r, ’ iO'ihZ'ipc
= 1.23
G (1.23)

450 .7.3361085 0680105 3200.047

047 7.336.1
10000(

=0,19
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Véitay $ 3:
D= eamex ~ Pls (1.24)
G
M odpod .
emaxd0-h3 Ipc ML _K F 0105 n-M .r-d
r, i gdnad pe
_ 1.25
G (1.25)
450 .7.1,83.1.0,85_ 0680105 3200.047
_ o047 71831 _,,
10000( ’
Véitay & 4:
Py — P
D4max: k4maé; w4 (126)
M odpgd e
emaxd0-ha Ipc yi _K F 0105 n-M .r-d
r, g na o
= 1.27
G (1.27)
450 .52.71.0,85_ 0680105 32(;01.(;47
S 11 _,056
10000(
Bai 1.5.

*Hinh 1.2. S dé céac ke tac ding 1én 6t6 khi chugn déng.

Trong do:

Py1, P 1an luot [a luc kéo tép tuyén caa cac banh xe éhiong ciu trude va éu sau.

P, P, Pj- lan luot 1a lyc can khong khi, k¢ can leo dc va lrc cin tang toc.

Ms1, Mgz - lan lwot 12 momenuc can lan cia cac banh xeda truée va éu

sau.

Z1, Z>- lan luot 1& phin lyc thing ditng tac dng Ién cac banh xeie truée va éu sau.
- Ta ¢6 phuong trinh can Bng momen céark tac ding Wi diém B :

Mg = Z3.L+Py,.h,~G.sina.hg-G.cosa.b+ My +Mp= 0

- 18
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Trong do:
Mt +M¢ = G.cosa.frg
Z1= % [G. cosa.(b-f.rg)+G. sino.hg-Py.hy] (1.28)
- Twong tu ta co6:
ZZZ% [G. cosa.(atfrg)-G. sina.hg+Py.hy] (1.29)
Trong do:

Py= K.F.\F:o,25.3,1.ég)2:293,02(N).

G = 12000 (N) - ng lugng toan b caa 6t6.
L = 2,5 (m) - chiu dai co so caa Otd.
a=20°- goc dc aia duong.
a =1,2(m) - khéng cach trong tim dén tam toc trudc.
b = L-a = 1,3(m) - khing cach trong tim dén tam toc sau.
hy = 0,7 (m) - khéng cachir trong tam dén mit duong.
hy= 0,85(m) - chiu cao tong tdm dén tich &n chinh dén caa 6t6.
r4=rpx=0,35(m) -ban kinh dong hrc hoc.
f=1=0,02 - & s5 can lan. (Do v<80(km/h))
Thay $ vao (1.28) va (1.2% duoc:

21:%5[12000. cos2b(1,3-0,02.0,35)+12000. sin20,7-293,02.0,85]

= 6681,67 (N)
22=2i5[12000. cos28(1,2+0,02.0,35)-12000. sin20,7+293,02.0,85]

= 4394,64 (N)
Bai 1.6.
- Ta c6 géc dc cia duong : = arctag(0,03) =43’
- Phuong trinh can Bng krc kéo khi 6t6 chudn dong déu (P=0):
A= P+ P+ P+ P, (1.30)
Trong do:
P - luc kéo tép tuyén cia 6td.
Pw, P, P, lan luot 14 krc cin khong khi, e cin leo dc va lrc cin ting thc.
Tur (1.30) ta co:

R.= m.g.f.cos + m.g.sim + K.F.V+ m.g.(f.cosi+sinu) (1.31)
= (G + m.g).(f.cos + sim) + K.F.\/ (1.32)
Ma:
Ne= Nk. 77, = BeVany (1.33)
= N, :L[(G + m.g).(f.cos + sim) + K.F.V] (kW) (1.34)
36007,
Trong do:

g = 9,81(m/3 - gia B trong trudng.
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G = 100000(N) - ting lugng toan b caa 6t06.
mc= 5000(kg) - kbi lugng aia romooc.
f=1=0,02 - I¢ S5 can lin. (Do v<80(km/h)).
o =1°43"- goc Bch aia duong.
K = 0,5(N$/m") - h¢ sb can khong khi.
F = 4,5(m) - dién tich @n chinh dén cua 6t6.
1. = 0,8 - héu stit truyén lyc cia 6to.

Thay vao (1.34) ta duogc:

50

Ne= [(100000+5000.9,81).(0,02.cd¥B"+sin1°43')+0,5.4,5.56]
360008
=226,91(kW)
Bai 1.7
- COng thirc xac dinh nhan& dong lec:
- P.+P+P i
D= Re=R, _H*h+h =f.cosa+i+15j (1.35)
G G g
Trong do:

f=0,015- k s can lan.

i - d6 ddc aia duong.

j - gia ¢ chuyén dong tinh tién cia 6t6.

g = 9,81(m/3 - gia B trong trudng.

a = arcsin(i) - gécdch aia duong.

§,- 1a k¢ s anh hudng dén khbi lvong chugn dong quay ¢a oto.
- Khi d6 dbc dat cuc dai imaxthi j = 0 dodé:

Dimax= f.COS1+imax (1.36)
Diax= f+imax (1.37)

=0,29-0,015=0,275
Vay:  ama=arcsin0,275=1%7'
Bai 1.8.
- COng thirc xac dinh lxc cin lin khi 6t6 leo doc 1a:
P = G.cos.f (2.39)
Trong do:
G = 53000(N) - yng lrong toan b caa 6t6.
mc= 5000(kg) - kbi lugng aia romooc.
f=10,015 - B s can lan.
o = 10 - g6c bch aia duong.
Thay $ vao cong thc (1.39) ta duoc:
P = 53000.c0s100,015 = 782,92(N)

Bai 1.9.
- Lyc cn lan khi 6t6 chuyén dong trén duong king phing :
P=Gf (1.40)
Trong do:
20
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G = 8050 (kG) = 80500 (N) -dng lugng toan b caa 6t6.
f=0,02 - 8 s can lan.
Thay $ vao cong thc (1.40) ta duoc:
P:=80500.0,02 = 1610 (N)
- Luc can ldn khi 6t6 chuyén dong trén dudng c6 do doc o:
P = G.cos.f (1.42)
Trong do:
G = 8050(kG) = 80500(N) -dng lrong toan b caa 6t6.
f=0,02 - 8 s can lan.
o=1CP- géc Bch aia duong.
Thay $ vao cong thc (1.41) ta duoc:
P = 80500.c0s100,02 = 1585,54 (N)

Bai 1.10
] ]
vV
1] 1

Hinh 1.3 S do gio6 tac ding 1én 6td khi chugn dgng.
- Van tdc chuyn dong tuong di v; cia 6td so Gi gio 1a:
Vi =V + \g.cosa (1.42)
Trong do:
v = 60(km/h) =16,67(m/s) -4 tbc chuyn dong aia 6t6 so ¥i duong.
Vg= 4,5(m/s) - @n tbc chuyén dong aia gié so vi duong.
o= 60°- géc Bch gita phuong van tdc gié so wi phuong doc xe.
Thay $ vao (1.42) ta duoc:
V= 16,67 + 4,5.cos66 18,92 (m/s)
- Lyc can khéng khi
Rv= K.F.W (1.43)
Trong do:
K = 0,5625(N¥m”) - hé 5 can khong khi.
F = 3,5(M) - dién tich @n chinh dén cua 6t6.
Thay $ vao (1.43) ta duoc:
Ry= 0,5625.3,5.18,92 740,75 (N)
Bai 1.11.
- Ap dung phuong trinh can Bng yc kéo:
A= P +P+P+P, (1.44)
Trong do:
Py - luc kéo tép tuyén aia cac banh xe ahiong
P, B, Ry- lan Iuot 1a hrc can ting toc, lrc cin leo dic, ke cain khéng khi.
- O t6 chugn dong Wi van téc lon nhit trén duong king:
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B=R=0 (1.45)
Do do:
Pi=P+ P, (1.46)
- B6 quaanh huong aia van toc dén he s can lan nén:
P= G.b+ K.F.VPmax (1.47)
Mat khac:
H(:ﬂ:MerO'ihc'ip'nTL (1.48)
rd‘ rd
Trong do:

Meyv- momen xd@n cin thiét cia dong co.
rs = I'x= 0,5(m) -ban kinh dong krc hoc.
- = 0,8 - héu st truyén lyc cua 6t0.
i0=7 -ty SO truyén cia truyén hyc chinh.
inc- ty SO truyén cia tay $ cwi cung. Poi vai tay $ cudi cung 1a 6 truyén thang thi
ihczl.
ip- ty S5 truyen aia hop 5 phu. Xe khong ¢ p < pha thi =1
- Tim momen xén cn thiét caa dong co.

Mev= My.[ath. ( N ) C. ( N ) ] (1.49)
Trong do:
9550N , A . .
My= ——2™ - momen x@n aia dong co tai cONg sut cuc dai.
nN

Nemax= 120(KW) - céng sit cuc dai cia dong co.

a, b, ¢ - B 5 phu thudc vao lai dong co. Pdi véi dong co xang chon a=b=c=1.
Ne- SO vONng quay ta dong co tai toc do cua 6t6 dat cuc dai (VIph). N=Nemax

nn = 5000(v/ph) -6 vong quay Ga dong co ttng Wi cong st dat cuc dai. i voi

dong co xing khong han ché b vong quay cbin —me Moma =1,2.
nN

Thay $ vao (1.49) ta duoc:
9550120

M ——[1+1.1,2-1.1
ev= 500 [ é]
= 174,19 (Nm)
174 1971108
= 05 =1950,95 (N)

- Tim tdc d6 16n nHit cia 60 Vnax
Thay R vao cong ttic (1.47) ta duoc:
1950,95 = Ggf+ K.F.VPrax (1.50)
Trong do:
G = 2500(kG) = 25000(N) -dng lrong toan b caa 6t6.
fo=0,02 - B s can lan.
K = 0,8(N$/m") - h¢ sb can khong khi.
F = 2,5(m) - dién tich &n chinh dén cia 6t6.
22
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Thay $ vao (1.) ta duoc:
25000.0,02+0,8.2,52%ax= 1950,95
= Vmax= +/ 72548 = 26,93(m/s)

Bai 1.12
- Xéac dinh krc kéo:
M _igd, d .
H(Z e"0"hc pnTL (151)
rd‘
Trong do:

Me-momen x@n ola dong co tuong tng Wi van tdc 90(km/h)o tay $ cubi.
rs= rpx= 0,3 m -ban kinh dong lec hoc.
1. = 0,8 - héu stit truyén lyc cia 6to.
i0=5 - ty b truyén caa truyén hrc chinh.
inc- ty SO truyén caa tay $ cuwi cung. Bdi véi tay $ cubi ciing 1a é truyén thing
ihczl.
ip- ty S5 truyen aia hop 5 phu. Xe khong cé p  pha thi i=1.

+ Tim momen x8n cia dong co twong ttnNg Wi van t6¢ 90(km/h)s tay $ cui.

Xét ar phu thupc caa momen xdn dong co M va $ vong quay g

2
N n n
Me= m {a+ b(_e] C(_e] } (1.52)
nN nN nN
Trong do:
N , A . .
My = m - momen x@n aia dong co tal cOng st cuc dal.

nN
Nema= 180 (KW) - cong sit cyc dai cua dong co.
a, b, ¢ - B 5 phu thudc vao lai dong co. Ddi voi dong co diézel chon a=0,5; b=1,5;
c=1.
Ne- SO vONg quay aa dong co tai tc do caa 6td 1a 90(km/h).
v = 4000(v/ph) - & vong quay aa dong co tng Wi cong st dat cuc dai.
+ Tim $ vong quay a dong co tai toc do cua 6td 1a 90(km/h).

e d 3.V
n = -2hetp?
°~ 0105, (1.53)

Trong do:
io=5 - ty SO truyén aia truyén lyc chinh.
inc- ty SO truyén cia tay $ cuwi cling. Tay 8 cuwdi cung trugn thing ic= 1.
ip- ty S5 truyén aia hop & phu. Xe khong ¢ p  pha thi i=1.
v = 90(km/h) = 25(m/s) 6t do chuyén dong aia 6t6.
rs= rpx= 0,3 (M) -ban kinh dong lrc hoc.
Thay vao céng tirc (1.53) ta duoc:
51125
°~ 0,105 0,3 2968 (v/p)

Thay cac gia irvao (1.52) ta duoc:
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2
M.= 9550180 0.5+1.5 3968 1 3968]
400( 4000 4000

= 431,44 (Nm)
Thay cac gia irvao (1.51) ta duoc:
_ 431 4451108

= =5752,53(N
03 (N)
- Luc can lan:
Do v= 25(m/s)>22(m/s) nén :
v? 25°
f=fo.(1+ )= 0,015.(1+——) = 0,02125
150( 150(

=  P=G.f=27000.0,02125 = 573,75 (N)
- Lyc can khéng khi:
Pu= K.F.\
Trong do:
K = 0,2(N$/m") - h¢ sb can khong khi.
F = 2,4(m) - dién tich @n chinh dén cia 6t6.
Thay $ vao(1.54) ta duoc:
Pv=0,2.2,4.25= 300 (N)
- Ap dung phuong trinh can Bng yc kéo:
R=P + B+ PR+ Ry+ P
Do 6t6 chugn dong déu va khdng kéo moc nén; PP, = 0
— Kha ning vuot doc ¢ tay $ cudi cung:
PR -(P +P,)
I = — 6
_ 5752,53 (573,75+300) _ 0.18

2700(

Bai 1.13
1-Xac dinh lyc kéo Py:

Hinh 1.4. S d6 céc lec tac ding 1&n 6td khi chuyn déng.
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- Ap dung phuong trinh can Bng yc kéo:
R=P +R+R+PR, (1.57)
Trong do:
Py - lurc kéo tép tuyén cia cac banh xe éhiong.
Pu, P, P, P - lan luot 14 lyc can khong khi, ke can leo dc, hrc cin tang toc, krc cn
kéo moc.
2-Céc thanh pin hyc can.
- Lyc can tang toc: P%.j.éi (1.58)
Trong do:
G = 6000(kG) = 60000(N) -dng lrong toan b caa 6to6.
j=0,6 (M) - gia B¢ chuyn dong tinh tién cia 6t6.
g = 9,81(m/3 - gia B trong trudng.
§,- 1a k¢ s anh hudng dén khdi lvgng chugn dong quay ¢a 6t0. B quaanh husng
ciia kibi lugng chuyn dong quays, =1.
Thay $ vao (1.58) ta dugc:
p= 90000 56, _ 3569,7(N)
981
- Luc can lan:
Do v= 60(km/h)= 16,67(m/s)<22(m/s) nén : f—10,015

=  PR=G.com.f=G.V1-i2 f~G.f
= 60000.0,015 = 900(N)
- Lyc can khéng khi:
Pu= K.F.V (1.59)
Trong do:
K = 0,2(N$/m") - h¢ sb can khong khi.
F = 2,3(mM) - dién tich @n chinh dén cia 6t6.
Thay $ vao(1.59) ta dugc:
Pv=0,2.2,3.16,67= 127,8 (N)
- Luc cn leo dic:
PR=G.sit=G.i
= 60000.0,05 = 3000 (N)
Thay cac gia irluc can vao(1.57) ta duoc:
P = 900+3669,7+3000+127,8 = 7697,5 (N)

Bai 1.14.
- Ap dung phuong trinh can Bng yc kéo:

Rc= P +B+RP+PR, (1.60)
Trong do:

Py- luc kéo tép tuyén aia cac banh xe éhiong.
Pu, P, P, P - lan luot 14 lyc can khong khi, ke can leo dc, hrc cin tang toc, krc cn
kéo mac.

Khi leo dbc lon nrt: P=0 va R, ~0.
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Famax= Pt + Bmax (1.61)
- Luc kéo arc dai ¢ banh xe ct dong.
M emaxd o pa pcTTTL

Pkmax = (1.62)

Ny

Trong do:

Memax= 200(Nm) - momen »m arc dai cia dong co.

rs= rox= 0,25 -ban kinh dong lkrc hoc.

1, = 0,8- hiu st truyén hyc aia 6t6.

i0=5 - ty SO truyén cia truyén lyc chinh.

ihi= 4 - ty SO truyén cua tay 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p $ phy thi jp=1.
Thay $ vao(1.62) ta dugc:

A = 20054108 - 12800 (N)

* 025

- Luc can lan:
P=G.h.cosr=G.bhV1-i%mx ~G. T
= 60000. 0,015 = 900 (N)
- Tinh d6 doc arc dai:
Pemax — Pr 12800-900
G 6000

|max—

=0198

Bai 1.15.
- Luc kéo bn nhit cua 6t khi chugn dong 6n dinh o tay $ 3.
M emaij'ih3 I p'nTL

Pamax = (1.63)

Ny

Trong do:
Mema=220(Nm)-momenc dai cuia dong co.
r4=rpx=0,39(m)ban kinh dong hrc hoc.
15, =0,8-hEu stit truyén lyc cia 6to.
i0=5,125-% s truyén caa truyén hec chinh.
iha=1,58-% SO truyén cua tay $ 3.
ip=1,94-% S5 truyén cia Hp < ph.
Thay $ vao (1.63) ta dugc:
2205125 15819408
039
=7089,26(N)

3max —

Bai 1.16
* Khi chuyén dgng trén dwong nam ngang
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Y .
P=0 ,P=0
L| AN\ hw
i () & (f
G 1
P B p, Pn A Py
b !
L-—I—-
Hinh 1.5 S do céac kec tac deng 1én 6td khi chugn dgng.
- O t6 chugn dong déu trén dudng rem ngang nén: B P;=0 (1.64)
- Phuong trinh can Bng ke kéo :
A= P+ Py (1.65)
- My =G.f+K.F.\2. (Do b quaanh huong aia van tbe dén hé s can lan).
rd‘
— v (1.66)
Trong do:

M= 1600(Nm) - momen kéé tit ca cAc banh xe ¢hdong.
rs= rx= 0,4 (M) -ban kinh dong krc hoc.
G = 5350 (kG) = 53500(N) -d¢ng lwong toan b caa 6t6.
fo=0,02 - B s can lan.
K = 0,7(N$/m"*)-hé s can khéng khi.
F = 3,5(M) - dién tich @n chinh dén cua 6t6.
Thay $ vao (1.66) ta xac dinh duoc van toc 6 t6 khi chugn dong trén duong nim ngang :

1600_ 53500.002

v=1-24 = 34,58 (m/s)
0735

* Khi chuyén dgng trén dwong nam nghiéng.
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Hinh 1.6 S do céac kec tac deng 1én 6td khi chugn dgng.
a = arctag(0,05) = 251

- Khi 6t6 chugn dong déu trén duong nim nghiéng : P= 0 (1.67)
- Phuong trinh can Bng hrc kéo:
R=P +P+P, (1.68)
- Van téc chuyn dong tuwong d6i v; cia 6td so Gi gio 1a:
Vi = V-V (1.69)
Trong do:

V - VAn toc chuyn dong aia 6t6 so ¥i dudng.
Vg= 10 (km/h)= 2,78(m/s) -an toc chuyén dong aia gié so vi duong.
Thay $ vao(1.69) ta duoc:

Vi=V-2,78 (1.70)
- Do b quaanh huéng aia van the dén he sb can lan tir (1.) ta co:
M .
—X =G.(f.cost +sim)+K.F.(v-2,78¥ (1.71)
rd‘
M .
—* —G.(f,.cosx +sina
;
—y=|—¢ +2,78 (1.72)
K.F
Trong do:

M= 1600 (Nm) - momen kéd tit ca cac banh xe ¢hdong.
rs= rox= 0,4(m) -ban kinh dong hrc hoc.
G =5350(kG) = 53500(N) -dng lrong toan b caa 6to6.
fo=0,02 - B s can lan.
o= 2°51"- goc dc aia duong.
K = 0,7(N$/m") - h¢ sb can khong khi.
F = 3,5(M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.72) ta duoc:
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1(()320— 53500.(002.cos2°51+sin2°51

V= ’ +2,78=13,3(m/s)
0,735

Bai 1.17
- Ap dung phuong trinh can Bng rc kéo:
R=P +R+R+PR, (2.73)
Trong do:
Py - lurc kéo tép tuyén cia cac banh xe éhiong.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, yc cin ting toc.
- Kha nang gia toc I6n nHit khi 6t chugn dong trén duong king va {rc cin khdng khi 1a né nhit
nén: P=R,=0.
Pmax= Pr + I:1max (174)
- Xac dinh lyc kéo bn nHit o tay $ 1.

emaxJ 0 A hl'I pc 'nTL

Pcimax = (1.75)

Ny

Trong do:

Mema= 17(kGm)=170(Nm) - momenxc dai cia dong co.

rs= o= 0,33(mM) -ban kinh dong hrc hoc.

1. = 0,85 - h¢u st truyén hyc aia 6to.

i0= 6 - ty b truyén caa truyén hrc chinh.

ihi= 4,5 - § SO truyén caa tay 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phu. Xe khong c6 &p & phy thi je= 1.
Thay $ vao (1.75) ta dugc:

_ 170 6451085

max — = 11822,73 N
P 033 (N)

- Luc can lan:

P=G.h.cost=G.bhV1-i’mx ~G.f
= 54000. 0,02 = 1080 (N)
= Kha ning gia tdc I6n nHit:
(Pkmax - Pf )-g

s ~kmx T1Y (1.76)
GJ,

- Bo quaanh huéng aia khbi lugng chugn dong quays,; =1.
_ (11822,731080).9,81

5400(.1
=1,95 (m/s2)

max

Bai 1.18.
- Ap dung phuong trinh can Bng rc kéo:
AR=P +R+PR+PR, (1.77)
Trong do:
Py - lurc kéo tép tuyén cia cac banh xe éhiong.
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Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc, krc cin kéo
maoc.
- Do 6t6 chugn dong déu va khong kéo romooc nén:=P0
- Luc can lan:
Do v=45(km/h) = 12,5(m/s)<22(m/s) nén :f=f0,015
= P=G.coxx .f (1.78)
Trong do:
G = 5400 (kG)= 54000 (N) -¢ng luvong toan b caa 6t6.
f=0,015 - B <5 can lan.
a = 20°- géc Bch aia duong.
Thay $ vao cong thc (1.78) ta duoc:
P = 54000.cos200,015 = 761 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.79)
Trong do:
K = 0,7(N$/m") - h¢ sb can khong khi.
F = 3(n) - dién tich @n chinh dén cua 6td.
Thay $ vao(1.79) ta duoc:
Rv= 0.7.3.12,5= 328,25 (N)
- Luc cn leo dic:
R = G.sinu
= 54000.sin2% 18469 (N)
Thay céac gia trluc can vao(1.) ta dugc:
R= 761+0+18469+18469+0
= 19558,125 (N)
Bai 1.19.

Hinh 1.7 S do céac kec tac deng 1én 6td khi chugn dgng.

Trong do:
Py1, Pz 1an luot [a luc kéo tép tuyén caa cac banh xe éhiong Giu trude va éu sau.

30

Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Pw, P, P, lan luot 14 lrc cin khong khi, e cin leo dc va lrc cin tang toc.
M1, Mz - lan Iuot Ia momenuc cin lin cua cac banh xe éhiong Gu trude
va du sau.
Z1, Z>- lan luot 1& phin lyc thing ditng tac dng Ién cac banh xeie truée va éu sau.
- Ta ¢6 phuong trinh can Bng momen céark tac ding Wi diém B :
Mg = Z1.L+Py.h-G.b+ My+Mp = 0
Ma Mi+Mp = G.fry

Z,= % [G.(b-f.rs)-Pu.hy] (1.80)

- Twong tu ta co6:
Zy= % [G.(a+f.1r)+Py.hy] (1.81)

Trong do:

RPv= K.F.V¥= 0,7.3,5.%)2: 680,56 (N).

G = 5300 (kG)= 53000(N) -dng lrong toan b caa 6to6.
L = 3,3(m) - chiu dai co s caa Otd.
a = 1,84(m) - khing cach trong tam dén tam toc trudce.
b = L-a= 1,46 (m) - khimg cachi trong tam dén tam tuc sau.
hy= 0,95(m) - khéng cachir trong tam dén mit duong.
hy= 0,98 (M) - chiu cao tong tam dén tich @n chinh dén caa 6t6.
rs = rox= 0,42(m) -ban kinh dong lrc hoc.
f=1=0,015 - & s5 can lan.(Do v<80(km/h))
Thay $ vao (1.80) va (1.81) ta duoc:

zlzé [53000.(1,46-0,015.0,42)-680,56.0,98]  =23145,2(N)

Zzzé [53000.(1,84+0,015.0,42)+ 680,56.0,98] =29854,8(N)

Bai 1.20.

Hinh 1.8 S do céac kec tac deng 1én 6td khi chugn dgng.
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“Theo quan diém lwc kéo theo dong co.
- Ap dung phuong trinh can Bng yc kéo:
R=PF +B+R+Py+ Py
Trong do:
Py - luc kéo tép tuyén caa cac banh xe éhiong.

(1.82)

Pu, P, P, Pm - lan luot 1a lyc can khong khi, k¢ can leo dc, hrc cin tang toc, hrc cin

kéo moc.
Tu (1.) ta co:
M dgdpgdy
'y
M dgdpgdy

Ny

=G.(f.cosx +sina )+Gn.(f.cosa +sina )

=(G+Gy).(f.cosa +sina)

Trong do:
Me= 637(Nm)- momenyx dai cua dong co.
G = 20000 (kG)= 200000 (Nm) -otiig Iwrgng toan b caa 6t06.
Gm- trong lrong I6n nhit caa mac.
f=0,015 - B 5 can lan.
a = arctag(0,1) =%2"- géc bch aia duong.
rs = rpx= 0,52 (M) -ban kinh dong krc hoc.
1. = 0,8 - héu stit truyén lyc cia 6to.
i0= 3,39 - / $ truyén caa truyén hec chinh.
ihy= 10,35 - ¢ S truyén cia tay 6 1.
ip=2,2 - S truyén cia tp & phy.
Thay $ vao (1.84) ta duoc:
637 .33910352,208
052
= Gn=461136 (N) = 46113,6 (kG)
“Theo quan diém lyc kéo theo bam.
- Tri $5 luc kéo phi nho hon hoic bing lyc bam:
R=P +R+R+PR, <P,

=(200000+Gy).(0,015.cos(¥2") +sin(542"))

Vi 6t c6 cac au la chi dong nén:

P,=G.cosx.¢p
Khi khdi lugng moc én nhit thi:
Pma= P,
Hay G.(f.co® +sina )+Gn.(f.cosa +sina ) = G.cosx . ¢

(G+Gy).(f.cosa +sina) = G.cosx .
Trong do:
G = 20000(kG) = 200000 (Nm) -otiig Iwrgng toan b caa 6t06.
Gm- trong lugng Ion nhit caa moc.
f=0,015- ¢ 5 can lan.
a = arctag(0,1)=%2'- goc dc aia dudng.
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»=0,6 - & 5 bam.
Thay $ vao (1.88) ta duoc:
(200000+G).(0,015.cos#2'+sin542’)= 200000.cos&2’.0,6
=  Gn= 843573 (N) = 84357,3(kG)
Bai 1.21.

|
'L
Hinh 1.9 S do céac kec tac ding 1én 6td khi chuyn dgng.

|

Trong do:
G - tiong lvong toan b cua 6t6.
Py - 1a luc kéo tép tuyen aia cac banh xe éhiong ciu trudc va éu sau.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc.
Z1, Z>- lan luot 1& phin lyc thing ding tac dng Ién cac banh xeie truée va éu sau.
hy- khaang cachir trong tam dén mat duong.
hy- chiéu cao tong tam dén tich @n chinh dén caa 6t6.
Do 6t6 chugn dong déu trén duong bing phing va khdng kéo méc nén:
R=P=0 (1.89)
- Téc d6 chuyén dong aia 6t6 so ¥i duong:

v=0105"kMe (1.90)
e g
Trong do:
v = 4500 (v/ph)bc do quay @a truc khuya tuong tng V5i momen ac dai.
I = I'nx= 0,32(m) -ban kinh dong hyc.
i0=3,5 - § S5 truyén cia truyén lyc chinh.
inc- ty SO truyén cia tay $ cwi cung. Do vai tay  cubi cung 1a 6 truyén thang thi
ihczl.
ip- ty S5 truyen aia hop 5 phu. Xe khong ¢ p  pha thi i=1.
Thay $ vao(1.90) ta duoc:
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v=0105 0,32.4500
1.1.35
- Toc do ciia gié so wi duong:
vg= 15 (km/h)= 4,17 (m/s)
- Toc @6 chuyén dong tuong ddi cua 6td so Gi gio:
Vi=V+ Vg =432 +4,17= 47,37 (m/s)

=43,2 (m/s)

- Luc can lan:
2
A= G.f= G.6(1+ ) =30000.0,02.(14737
150C 150C
= 1500(N)
- Lyc can khéng khi:
Pu= K.F. W (1.91)

Trong do:
K = 0,25 (N&m") - hé sb can khdng khi.
F = 2,2 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.91) ta dugc:
Ry= 0,25.2,2.47,3F 1402,45 (N)
b-Xac dinh kha ning leo ddc l6n nhat cia 6t6.
- Ta c6 phuong trinh can Bng lyc kéo:

R=PF +RB+R+PR, (1.92)
Khi leo djc lon nrit: P = 0, b qua trc cin khong khi .
Famax= Pt + Bmax (1.93)

- Luc kéo arc dai & banh xe ct dong.
M emaxd o pa pcTTTL

Pkmax = (1.94)

Ny

Trong do:
Memax= 400(Nm) - momen »m arc dai cia dong co.
re= rox= 0,32 -ban kinh dong krc hoc.
1. = 0,95 - h¢u st truyén hyc aia 6to.
i0=3,5 - S truyén aia truyén hrc chinh.
ih1= 3 - ty S5 truyén cia tay $ 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phy. Xe khong c6 &p & phy thi je=

Thay $ vao(1.94) ta dugc:
_ 400 3531095
max — 0,32

= 12468,75 (N)

- Luc can lan:
P=G.h.cosr=G.bhV1-i%mx ~G. T
= 0,02.30000 = 600 (N)
- Do doc arc dai:
Pemax —Pr 1246875-600
G  3000(

|max—

=0,396
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Bai 1.22.
1 -So' dd cAc krc tAc dung 1én 6t6.

- Pi=0, P=0
P.

Y
hw
\ G
I- ------------ f 11111111111111111111111111111111111 l O
Z, a | b y A
'L
Hinh 1.10 $ dé cac kec tac ding 18n 6t6 khi chuyn déng.

Trong do:

G - Tong lwgng toan b caa 6t06.
Py - 1a lyc kéo tép tuyén aia cac banh xe éhiong.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P, - lan luot & hrc cin khong khi, ke cin leo dc, rc cin tang toc
Z1, Z>-lan luot 1a phin lyc thing ditng tac dng 1én cac banh xeie trude va éu sau.
hy- khaang cachir trong tam dén mat duong.
hy- chiéu cao tong tam dén tich @n chinh dén caa 6t6.
2. Xac dinh lgc kéo R:
- Phuong trinh can Bng hrc kéo:

R=P +R+R+PR, (1.95)
Do 6t6 chugn dong déu trén dudng bing phing va khdng kéo méc nén:
R=P=0 (1.96)
Vady R=R+PR, (1.97)

- C4c thanh pin yc cn:
+ LucC Cin lan:
Do v=200(km/h)=55,56(m/s)>22(m/s) nén :
Y 0,02.1+2%5 )2 0,061
150¢ 150¢
=  P=G.f=16000.0,061= 976 (N)
+ Lyc can khong khi:
Pu= K.F.V (1.98)
Trong do:
K = 0,3(N$/m") - h¢ sb can khong khi.
F = 2,6 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.98) ta duoc:
Rv= 0,3.2,6.55,56= 2407,79 (N)

f = fo.(1+
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Vay R= 672+2407,79 = 3079,79 (N)
- Momen kéo &n thiét & banh xe ch dong:
Mk = B.rg= 3079,79.0,3 = 923,94 (Nm)

- Momen kéo &n thiét caa dong co.

M, _ 92394
i n., 809
3. Kiém tra su trwot quay & cac banh xe ch dong.
- Oté diu sau ch dong nén tong luong bamg, =z,

Me= = 128,32 (Nm)

- T phwong trinh c&n Bng momen ¥i diém tiép xic gira banh xe au trudc voi mat duong:
_e @ h,
Z,= G.E + PW.T (1.99)
Trong do:
: Rv= 2407,79 (N).
G = 16000 (N) - trng lugng toan b caa 6t6.
L = 2,6 (M) - chiu dai co so caa Otd.
a = 1,2 (m) - khang cach trong tam dén tam tuoc trudc.
hy=0,7(m) - chdu cao tong tam dén tich @n chinh dén caa 6t6.
Thay $ vao(1.99) ta dugc:

Z= 16000E +2407,79.0—’7
26 26

=8032,87 (N)
- Luc kéo cho phép cac banh xe ¢hdong.
Rumax= Pp = ¢.Z,=0,4.8032,87 = 3213,15 (N)
Do R> Rmax Nén cac banh xe akiong h truot quay.
Bai 1.23.

Hinh 1.11 $ dé cac kc tac ding 1én 6t6 khi chugn déng.
1.a -C4c thanh pin lyc cn:
- Luc cn lan:

- 36
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Pr= G.f.cosa (1.100)
Trongdo:
G = 11550 (kG) =115500 (N) -otiig Iwrgng toan B caa 6t06.
f- he s can lan. Do v = 40(km/h)<80(km/h) nén f=# 0,02
o= arctag(0,07)=% gé6c Bch aia duong.
=  P=30000.0,02.co84 2304,37 (N)
- Luc an leo dic:
P = G.sim = G.i = 115500.0,07 = 8085 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.101)
Trong do:
K = 0,4(N$/m”) - h¢ sb can khong khi.
F = 3,59(m) - dién tich @n chinh dén cia 6td.
v = 40(km/h) = 11,11(m/s) 4m téc chuyén dong aia otd.
Thay $ vao(1.101) ta dugc:
Pv= 0,4.3,59.11,13= 177,28 (N)
b -Xac dinh luc kéo R:
- Ap dung phuong trinh can Bng rc kéo:
A=P +R+P+ PR, (1.102)
Do 6t6 chugn dong déu va khdong kéo moc nén; $0
Viy R=R+R+PR,
= 2304,37+8085+177,28 = 10566,65 (N)
2 -Xac dinh kha niing leo déc l6n nhit.
- Ap dung phuong trinh can Bng yc kéo:
R=P +R+R+PR, (1.103)
Khi leo dbc lon nrt: P=0 va R, ~0.

Famax= Pt + Bmax (1.104)
- Luc kéo arc dai ¢ banh xe ct dong.
M errad 0 pg o
Py =™ o pe Tl (1.105)
Ny
Trong do:

Memax= 45(kGm) = 450(Nm) - momen %o arc dai cia dong co.

rs =rpx=0,42ban kinh dong lkrc hoc.

15 = 0,9-hBu stt truyén hyc aia 6t0.

i0=7,32- ¥ SO truyén aia truyén lyc chinh.

ih1=5,181- ¥ ) truyén cua tay 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.

Thay $ vao(1.105) ta duoc:

_450.7325181.1.09

max = 36570,46 N
: 042 N)

- Luc can lan:
P=G.fh.com = G.HV1-i’max =G. 1
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= 115500.0,02 = 2310 (N)
- Tinh d6 doc arc dai:
Perax —Pr 3657046- 2310

imax = = 0,297
G 11550(
Bai 1.24.
1 -So' dd cAc krc tAc dung 1én 6t6.
- P=0, P=0
P~
Ny
hw
+
1 / Pr G
I- ------------ f— i TF-' 111111111111111111111111111111 l Qs
A a b Z2

Hinh 1.12 $ dé cac kc tac ding 1én 6t6 khi chugn déng.
Trong do:

G - Tong lwgng toan B caa 6t06.
Py - 1a hrc kéo tép tuyén cia cac banh xe éhiong.
Pu, Po- lan luot 1& luc cin lin cua cac banh xe aa truéc va éu sau.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc.
Z1, Z>- lan luot 1& phin lyc thing ding tac dng Ién cac banh xeie truée va éu sau.
hy- khaang cachir trong tam dén mat duong.
hy- chiéu cao tong tam dén tich @n chinh dén cua 6t6.

2 -Luc kéoé banh xe chi dong.

- Momen xan aia dong co tai thoi diém cdng sét dong co cuc dai:

N N
MeN: emax = emax (1106)

emax & nemax

Trong do:
Nema=220(kW) - c6ng sit cuc dai cua dong co.
Nema=6000(V/ph) - 8 vong quay ac dai cua tmc khuya.
Thay $ vao(1.106) ta duoc:
= 0,35032(kNm) = 350,32 (Nm)

e 2z 6000
60

- Lyc kéog banh xe cthrdong:

- 38
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

M, :MeN 0dncd pirL (1.107)

Ny Ny

Trong do:
Men- Momen xdn aia dong co tai thoi diém cdng sét dong co cuc dai.
rs= = 0,3(M) ban kinh dong lrc hoc.
.= 0,9- hu stit truyén hyc cia 6to.
i0=4 - ty S5 truyén caa truyén lyc chinh.
inc- ty SO truyén cia tay $ cwi cung. Poi vai tay $ cubi cung 1a 6 truyén thang thi
ihc: 1.
ip- ty S5 truyeén cia hop 5 phu. Xe khong cé dp < phua thi i=1
Thay $ vao(1.107) ta dugc:
_ 350 3241109
- 03
3. C4c thanh pHin lec can.
- Do 6t6 chugn dong déu trén dudng king phing va khdng kéo maéc nén:
R=R=0(N) (1.08)
- Téc d6 chuyén dong aia 6t6 so ¥i duong:

= 4203,84 (N)

v=0, 105 Mema (1.09)

Ihc IID IO

Trong do:
Nemax= 6000 (V/ph) -dc d6 quay arc dai caa tmc khuyu.
e=Tox=0 3(m) -ban kinh dong hyc.
io= 4 - ty SO truyén aia truyén lyc chinh.
inc- ty SO truyén caa tay $ cui cung. Bdi véi tay $ cubi ciing la é truyén thing
ihczl.
ip- ty SO truyén cia hop £ phy. Xe khéng co6 dp  phu thi i,=1
Thay $ vao(1.109) ta dugc:
0,3.6000

v=0105———=
114 47,25(m/s)

- Luc can lan:
LA (14-@) 0,05
50( 150C
=  P=G.f=15000.0,05 = 750 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.110)
Trong do:
K = 0,25 (N&m") - hé sb can khdng khi.
F = 2,5 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.110) ta duoc:
=0,25.2,5.47,25= 1395,35 (N)

Do v=47,25(m/s)>22(m/s) nén fr.-(f1+1
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Bai 1.25.
- Phuong trinh can Bng hrc kéo:
AR=P +R+PR+PR, (1.111)
Trong do:

Py - luc kéo tép tuyén aia cac banh xe ahiong
P, R, Py- lan Iuot 1a krc can ting téc, lrc cin leo dic va lrc can khoéng khi .
- Ot6 chugn dong Wi van toc Ion nHit trén duong bing va khdng kéo méc nén:

B=R=0 (1.112)
Do do:

P=P+ P, (1.113)
Bo quaanh huong aia van téc dén e s5 can lan nén:

Pc= G.h+ K.F.VPrax (1.114)
Mat khac:

H(:ﬂ: Moyigdp p77TL (1.115)

r r;
Trong do:

Meyv- momen xdn cin thiét cia dong co.
rs= rpx= 0,3 (M) -ban kinh dong lrc hoc.
+.= 0,9 - héu st truyén lyc cua 6t0.
io=3,5 - ¥ S truyén aia truyén hrc chinh.
inc- ty SO truyén cia tay $ cwi cung. Poi vai tay $ cubi cung 1a 6 truyén thang thi
ihc: 1.
ip- ty S5 truyeén aia hop 5 phu. Xe khong co bp  pha thiip= 1
- Tim momen xén cn thiét caa dong co.

Mev= My.[ath. ( N ) C. ( N ) ] (1.116)
Trong do:
9550N , A . .
My= ——2™ - momen x@n aia dong co tai cONg sut cuc dai.
nN

Nemax= 120 (kW) - cdng sit cuc dai cia dong co.
a, b, ¢ - B 5 phu thudc vao lai dong co. Pdi véi dong co xang chon a=b=c=1.
Ne- SH vONg quay ta dong co tai toc do cia 6t6 dat cuc dai (v/ph). Khi d6 ne= Nema=
6500 (v/ph).
v = 5400 (v/ph) - § vdng quay aa dong co tng Wi cong stt dat cuc dai.
Thay $ vao (1.116) tauoc:
955090 6500 6500

oy = J1+1. -1. 2
V= "5a0c Y Gao )t (Gagc)
= 120,14 (Nm)
120 14351109
- o = 1261,46 (N)

- Tim tdc d6 16n nHit cia 60 Vnax
Thay R vao cong thic (1.14) ta duoc:
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1261,46 = G+ K.F.Vmax (1.117)
Trong do:

G = 1935 (kG) = 19350 (N) -dng lugng toan b caa 6t6.

fo= 0,015 - ¥ $5 can lan.

K = 0,3 (N§/m* - h¢ s can khéng khi.

F =1,5(n) - dién tich @n chinh dén cia 6td.
Thay $ vao(1.117) ta dugc:

19350.0,015+0,3.1,5%.,=1261,46

=  Vma—+/215824 = 46,46 (m/s)

Bai 1.26.
1.a -V&é so dd CAc krc tAc dung 1én 6t6.

- Pi=0, P=0
P.

Hinh 1.13 $ dé cac kec tac ding 1én 6t6 khi chuyn déng.

Trong do:
G - Tiong krong toan B caa 6t06.
Py -la hrc kéo tép tuyén caa cac banh xe éhiong du truéc va @u sau.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc.
Z1, Z>- lan luot 1& phin Iyc thing ding tac dng Ién cac banh xeie truée va éu sau.
hy - khaing cachir trong tim dén mit duong.
hy- chiéu cao tong tam dén tich @n chinh dén cua 6t6.
b. Cac thanh pHn lwc cn.
- Do 6t6 chugn dong déu trén dudng king phing va khdng kéo méc nén:
R=P=0 (1.118)
- Téc d6 chuyén dong aia 6t6 so ¥i duong:

r..n
v=0105—+M_ (1.119)
Ihel p-lo
Trong do:
nw = 4500(v/ph)- é¢c d6 quay @a truc khuya tuong tng V5i momen ac dai.
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= ox= 0,32 (M) - ban kimdong hoc.
io= 4 - ty SO truyén aia truyén lyc chinh.
ihe= 0,85 - § b truyén aia tay $ cudi cuing
ip- ty S5 truyeén aia hop & phu. Xe khong ¢ p  pha thi i=1.
Thay $ vao(1.119) ta dugc:
0,32.4500
0,85.14
- Toc do ciia gié so wi duong:
vg= 15 (km/h) = 4,17 (mis)
- Toc @6 chuyén dong tuong ddi cua 6td so Gi gio:
V=V + V= 44,47 + 4,17 = 48,64 (m/s)

v =0105 = 44,47 (m/s)

- Luc can lan:
Do v = 48,64 (m/s) > 22 (m/s) nén
2 2
F= (14 ) = 0,02.(1438%4 ) _ 0.0515
150 150

=  P=G.f=20000.0,0515 = 1030 (N)
- Lyc can khéng khi:
Py = K.F.W (1.120)
Trong do:
K = 0,3 (N§/m* - h¢ s can khong khi.
F = 2,8 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.120) ta dugc:
Ry= 0,3.2,8.48,64= 1987,31 (N)
2 -Xac dinh kha ning leo ddc l6n nhat cia 6t6.
- Phuong trinh can Bng hrc kéo:

R=P +R+PR+PR, (1.121)
Khi leo dbc lon nrit: B =0 va R~0.
max= Pr + Bmax (1122)

- Luc kéo arc dai ¢ banh xe ct dong.
M errad 0 pg o
Pl = emaxd 0 h1 peTlTL (1.123)

Ny

Trong do:

Mema= 400 (Nm) - momen »m arc dai cua dong co.

re= rox= 0,32 -ban kinh dong krc hoc.

1. = 0,95 - h¢u st truyén hyc aia 6to.

i0=4 - ty S5 truyén cia truyén lyc chinh.

ih1= 3 - ty S5 truyén cia tay 8 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phu. Xe khong c6 &p & phy thi je= 1.
Thay $ vao(1.123) ta duoc:
400 431095
032

= 14250 (N)

max

- Luc can lan:
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P=G.fh.cos = G.HV1-i’max =G. 1
= 20000. 0,02 = 400 (N)
- Tinh d6 doc arc dai:

P — P,
T S 14250-400 _ 069
G 2000(
Bai 1.27.
- COng thirc xac dinh cong séit can thiét cia dong co:
1
Nev= —— (G.Wv.VimaxtK.F.Vmay) (1.124)
M
Trong do:

G = 1935 (kG) = 19350 (N) -dng lugng toan b caa 6t6.
Vmax= 180(km/h) = 50 (m/s) 6t d6 chuyén dong I6n nhit caa 6to.

Y=y = fo.(1+\1/5max ) - hé 6 can ng dng aia duong khi 6td chugn dong Wi téc

dé Vmax
K =0,2 (N§/m* - h¢ s can khong khi.
F = 1,8 (M) - dién tich @n chinh dén cua 6t6.
.= 0,95 - h¢u st truyén lyc cia 6to.
Thay vao (1.124¢a duoc:

Nev= 0—(19350 .0,015. (1+_) 50+0,2.1,8.5%)

= 88105 (W) = 88,105 (kW)
- COng s4t I6n nHit cua 6t6:
N
Nemax= n n & n (1.125)
a emax +b( emaX)Z —C.( emaX)B
N Ny Ny

Trong do:
a, b, ¢ - B 5 phu thudc vao lai dong co. Pdi véi dong co xang chon a=b=c=1.
Nemax(V/ph) - $ vong quaydn nhit cia dong co
v = 4200 (v/ph) - & vong quay ta dong co tng Wi cong sit dat cuc dai.
- Tim & vong quaydn nhit cia dong co Nemax

r..n
o = 0,105 K ——emax_ (1.126)
Ihc'I pchax
i0 I hc I pchax
= Nepax = 0105 r (1.127)
) L
Trong do:

io= 3,5 - § S truyén cia truyén lyc chinh.

inc- ty SO truyén caa tay $ cwi cung. Doi vai tay $ cudi cung 1a 6 truyén thang thi
ihc: 1.

ipc- ty SO truyén cia tay $ cao trong bp $ pha. Xe khong c6 &p & phu thi je= 1
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Vmax= 50 (m/s) - éc d6 chuyén dong kn nhit caa 6t6.
I = rbx= 0,35 (M) -ban kinh dong hpc.
Thay vao céng tirc (1.127) ta duoc:

N ~3,5.1.1.50 4762 (vloh
e = 9105 0,35 102 (vV/Ph)
Thay cac gia trtim dugc vao cong thic (1.) ta duoc:
88105
Nemax= =91,6 (kW)
1(@ +1.(ﬂ 2 _1l(ﬂ 3
420 420 420

Bai 1.28.
1.a -V& so' dd CAc krc tAc dung 1én 6t6.

Hinh 1.14 $ dé cac kc tac ding 1én 6t6 khi chuyn déng.

Trong do:
G - Tong lwgng toan B caa 6t06.
Py - 1a luc kéo tép tuyen aia cac banh xe éhiong ciu trudc va éu sau.
Pu, Po- lan luot 1& luc cin lan cua cac banh xeia trudc va @u sau.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc.
Z1, Z>- lan luot 1& phin lyc thing ditng tac dng Ién cac banh xéie truée va éu sau.
hy - khaing cachir trong tim dén mit duong.
hy- chiéu cao tong tam dén tich @n chinh dén cua 6t6.
b- Céac thanh plén luc ain.
Do 6t6 chugn dong déu trén duong bing phing va khdng kéo méc nén:
R=P=0 (1.128)
- Téc d6 chuyén dong aia 6t6 so ¥i duong:

v=0105"m_ (1.129)
Ihel p-lo
Trong do:
v = 4800(v/ph)-bc do quay @a truc khuya twong tng Wi momen arc dai.
= = 0,32 (m) -ban kinh dong hyc.
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io=4 - t SO truyén aia truyén lyc chinh.
inc- ty SO truyén cia tay $ cui cung. Doi vai tay $ cubi cung 1a 6 truyén thing e
=1.
ip- ty S5 truyén aia hop 5 phu. Xe khong ¢ p  pha thi ip=1.
Thay $ vao(1.129) ta dugc:
0,32.4800

1.14
- Toc do cia gié so wi duong:
Vg= 10(km/h) =2,78 (m/s)
- Toc @6 chuyén dong tuong ddi cua 6td so Gi gio:
W=V + vy = 40,32 - 2,78 = 37,54 (m/s)

v = 0,105 = 40,32 (m/s)

- Luc can lan:
R=G.f
Do v= 37,54 (m/s)>22 (m/s) nén
2
f= 1+ %)= 002,124 ) = 0,030
150( 150(

= P= G.f=22000.0,039 = 858 (N)
- Lyc can khéng khi:
Pu= K.F.W (1.130)
Trong do:
K = 0,3 (N§/m* - h¢ s can khong khi.
F = 2,8 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.130) ta dugc:
Pv= 0,3.2,8. 37,5%= 1183,77(N)
2-Xac dinh kha niing leo doc Io6n nhat caa 6t0.
- Phuong trinh can Bng hrc kéo:

R=PF +RB+ R+ PRy+ Py (1.131)
Khi leo dbc lon nrit: B =0 va R~0.
Fmax= Pr +Pimax (1132)

- Luc kéo arc dai & banh xe ct dong.

M errad 0 pg o
Pl = ema 0r e pe Tt (1133
a

Trong do:

Memax= 450(Nm) - momen »m arc dai cia dong co.

rs= rox= 0,32 -ban kinh dong lrc hoc.

1. = 0,95 - h¢u st truyén hyc aia 6to.

i0=4 -ty S5 truyén caa truyén hyc chinh.

ihi= 3,2 - ¥ SO truyén cia tay 8 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phu. Xe khong c6 &p & phu thi je= 1.
Thay $ vao(1.133) ta duoc:

_ 450 4321095
max — 032

= 17100 (N)
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- Luc can lan:
Pi=G.h.cos=G.hV1-i%mx ~G. %
= 22000. 0,02=440(N)
- Tinh d6 doc arc dai:
Pemax — Pt 17100- 440

ima= =076
* G 2200(
Bai 1.29.
1.a:S0 dé cac kc tac ding 1én 6to.
- Pi=0, P=0
Px
N
hw
+
1 / Pr G
I- ------------ f— i TF-' 111111111111111111111111111111 l Qs
A a | b Z2
'L

Hinh 1.15 S dé cac kec tac ding 1én 6td khi chuygn dgng
Trong do:
G - Tong lugng toan B caa 6t06.
Py - 1& hrc kéo tép tuyén cia cac banh xe éhiong diu truéc va @u sau.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, krc cin ting toc.
Z1, Z>- lan luot 1a phin lyc thing ditng tac dng Ién cac banh xeie trude va éu sau.
hy- khaang cachir trong tam dén mat duong.
hy- chiéu cao tong tam dén tich @n chinh dén caa 6t6.
b-Céc thanh phan lrc can.
- Do 6t6 chugn dong déu trén duong king phing va khdng kéo méc nén:
R=P=0 (1.134)
- Téc d6 chuyén dong aia 6t6 so ¥i duong:

v = 0,105k emax (1.135)
e pe o
Trong do:
Nemax= 5000 (V/ph) -dc d6 quay arc dai cua tmc khuya.
= rox= 0,35(m) -ban kinh dong hypc.
io= 3,5 - § S truyén cia truyén lyc chinh.
inc- ty SO truyén caa tay $ cwi cung. Bdi véi tay $ cubi cuing la é truyén thing

ihczl.
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ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi j=1.
Thay $ vao(1.135) ta duoc:
0,35.5000

v=0105 = 52,5 (m/s)
- Luc cn lan:
Do w= 52,5 (m/s)>22 (m/s) nérélsd can lin duoc tinh theo cdng trc:
V' = 0,015,122 )=0,0426
150C 150C
=  P= G.f=16000.0,0426 = 681,6 (N)
- Lyc can khéng khi:
P.= K.F.V (1.136)
Trong do:
K = 0,27 (N&m®) - h¢ sb can khong khi.
F = 2,8 (M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.136) ta duoc:
Ry= 0,27.2,8.52,5= 2083,73 (N)
2- Kha niing leo doc 16n nhit theo diéu kién momen xdin ciia ddng co.
a- Phuong trinh can Bng hrc kéo:

f = fo.(1+

R=PF +RB+R+PR, (1.137)
Khi leo dbc lon nkit: B =0 va R~0.
Famax= Pt + Bmax (1.138)

b-Tinh krc kéo arc dai tai thoi diém momen dong co cuc dai.
Momen xdin cia dong co tai thoi diém cdng sht dong co cuc dai:

N N
MeN: emax = emax (1139)

emax & nemax

Trong do:
Nemax= 240 (kW) - cong sit cyc dai cia dong co.
Nemax= 5000 (V/ph) - & vong quay gc dai cua tnc khuya.
Thay $ vao (1.139ta duoc:
240
&.5000
60

Men = = 0,45837 (KNm) = 458,37 (Nm)

- Lyc kéog banh xe cthrdong:
Mk MeNjO'ihc'ipc'nTL

rd‘ rd

Trong do:
Men- Momen xdén cia dong co tai thoi diém céng sét dong co cuc dai.
r4= o= 0,35(M) -ban kinh dong hrc hoc.
1. = 0,95 - h¢u st truyén hyc aia 6to.
i0=3,5 - § S truyén aia truyén hrc chinh.
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inc- ty SO truyén cia tay $ cuwi cung. Bdi véi tay $ cubi ciing la é truyén thing
ihczl.
ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phu thi jp=1.
Thay $ vao(1.140) ta duoc:
_ 458 373511095
Pl 035

= 4354,52 (N)

- Luc can lan:

P=G.h.cost = G.h.vV1-i%max =G. T
= 16000.0,015 = 240 (N)
- Tinh do dbc arc dai:
Pemex =Py 435452-240

me= o0c 2
Bai 1.30
- Xac dinh krc kéo.
A = M lgdhed o Mr (1.141)
rd‘
Trong do:

Me-momen x@n cla dong co tuong tng Wi van tdc 90(km/h)o tay $ cubi.
r+= rox= 0,5 -ban kinh dong rc hoc.
1. = 0,85 - h¢u st truyén hyc aia 6to.
i0=6,5 - SO truyén aia truyén hrc chinh.
inc- ty SO truyén cia tay $ cwi cung. Pdi véi tay $ cubi ciing 1a é truyén thing ie=
1.
ip- ty S5 truyén aia hop 5 phu. Xe khong c6 p  pha thi i=1.
+ Tim momen x8n cia dong co twong ttNg Wi van t6¢ 90(km/h)s tay $ cui.
Xét ar phu thupc caa momen xdn dong co M va $ vong quay g
2
Mo= 220CNenax {a+ b.(&] -c.(&] } (1.142)
Ny, Ny Ny,

Trong do:
_ 9550N,,.,
nN

Mn - momen xén cia dong co tai cong st cuc dai.

Nemax= 110 (kW) - cdng sit cuc dai cia dong co.
a, b, ¢ - B 5 phu thudc vao lai dong co. Ddi véi dong co diézel chon a= 0,5; b= 1,5;
c=1.
Ne- SH vONg quay ta dong co tai toc do caa 6td 1 70(km/h).
v = 3200 (v/ph) -6 vong quay a dong co tng WGi cdng st dat cuc dai.
+ Tim $ vong quay a dong co tai toc do cua 6td 1a 90(km/h).

lg-ined 5.V
n, = -2fep’’
°~ 0105, (1.143)

Trong do:
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io= 6,5-% S5 truyén caa truyén hec chinh.
inc- ty SO truyén cia tay $ cwi cung. Poi vai tay $ cubi cung 1a 6 truyén thang thi
ihcz 1.
ip-ty SO truyén aia tp & phu. Xe khéng ¢ bp $ pha thi i=1.
v = 70 (km/h) = 19,44 (m/spt 6 chuyén dong aia otd.
rs= = 0,5 (M)ban kinh dong lrc hoc.
Thay vao céng tirc (1.143) ta duoc:

6,5.1.1.19,44
n, = = 2407 (viph)

0,105 .05
(2407}2
'\ 3200

Thay cac gia irvao (1.142) ta duoc:

v, = 9550110 0’5+1’5(2407] 1
320 3200

= 348,8 (Nm)
Thay cac gia irvao (1.141) ta duoc:
348 8651.1.085
A= 05
= 3854,24 (N)
- Xac dinh lrc can lan:
Do v = 19,44(m/s)<22(m/s) nén : f&0,015
—  P=G.f=100000.0,015 = 1500 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.144)
Trong do:
K = 0,5(N$/m") - h¢ sb can khong khi.
F = 4 (M) - dién tich @n chinh dén caa 6td.
Thay $ vao(1.144) ta duoc:
Ry= 0,5.4.19,44= 755,83 (N)
Ap dung phuong trinh can Bng hrc kéo:
R=P +R+P+PR, (1.145)
Do 6t6 chugn dong déu va khong kéo moéc nén; £0
— Kha ning vuot doc ¢ tay $ cudi cung:

P.—\P, +P
_R-(P+PR) (1.146)
G
_3854,24 (1500+ 755,83) - 0,016
10000(
Bai 1.31
- Xac dinh luc kéo.
M i i
_Melodnedp T (1.147)
rd‘
Trong do:

Me-momen x@n ca dong co tuong tng Wi van toc 90(km/h)o tay $ cubi.

49

Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

r+= rox= 0,5 -ban kinh dong rc hoc.
1. = 0,85 - h¢u st truyén hyc aia 6to.
i0=6,5 - S5 truyén aia truyén hrc chinh.
inc- ty SO truyén aia tay $ cuwi cung. Pdi véi tay $ cubi cing 1a é truyén thing ie=
1.
ip- ty S5 truyén aia hop & phu. Xe khong ¢ p  pha thi i=1.
+ Tim momen x8n cia dong co twong ttNg Wi van t6¢ 90(km/h)s tay $ cui.
Xét ar phu thupc caa momen xan dong co M va $ vong quay g

2
N n
Mez 2200 {a+ b.(&] -c.(—e] } (1.148)
nN nN nN
Trong do:
N , A . .
My = m - momen x@n aia dong co tal cOng st cuc dal.

nN
Nemax= 110 (kW) - cdng sit cuc dai cia dong co.
a, b, ¢ - B 5 phu thudc vao lai dong co. Ddi vaoi dong co diézel chon a=0,5; b=1,5;
c=1.
Ne- SH vONg quay aa dong co tai toc do caa 6td 1a 70(km/h).
nv= 3200 (v/ph) - & vdng quay aa dong co tng Wi cong sit dat cuc dai.
+ Tim $ vong quay ta dong co tai toc do cua 6td 1a 90(km/h).

lg-ined 5.V
n, =2 fetp’’
°~ 0105, (1.149)

Trong do:
io= 6,5 - § S5 truyén cia truyén lyc chinh.
inc- ty SO truyén cia tay $ cui cung. Poi vai tay $ cubi cung 1a 6 truyén thang thi
ihczl.
ip- ty S5 truyén aia hop & phu. Xe khong co p  pha thi i=1.
v= 70 (km/h) = 19,44 (m/s) é¢ d6 chuyén dong aia oto.
rs = rpx= 0,5 (M) -ban kinh doéng lrc hoc.
Thay vao céng tirc (1.149) ta duoc:
N _ 65111944
°~ T 0105 .05  24070vPh)
Thay cac gia irvao (1.148) ta duoc:

2
M.= 9550110 0.5+1,5 2407 1. 2407
320¢ 3200 3200
= 348,8 (Nm)
Thay céc gia irvao (1.147) ta duoc:

. 348 865.1.1.085
B 05

= 3854,24 (N)

- Xac dinh krc can lan:
Do v = 19,44(m/s)<22(m/s) nén : f &= 0,015
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—  P=G.f=100000.0,015 = 1500 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.50)
Trong do:
K = 0,5(N$/m") - h¢ sb can khong khi.
F = 4(nf) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.150) ta dugc:
Ry= 0,5.4.19,44= 755,83 (N)
- Ap dung phuong trinh can Bng rc kéo:
R=P: +B+P+P, (1.151)
Do 6t6 chugn dong trén dudng hing va khdng kéo méc néni=Fo
— Kha ning gia téc ¢ tay $ cuwdi cung:
: lpk _(Pf + Pw)J'g

= 1.152
] G5 (1.152)

Bo quadnh huong aia kidi lugng chuyn dong quays; =1.
[3854,24 (1500+ 755,83) 981 _

j= = 0,157 (m/§
10000(.1
Bai 1.32.
- Ap dung phuong trinh can Bng yc kéo:
R=PR +R+P+PR, (1.153)
Khi leo dbc lon nrt: P=0 va R, ~0.
Fmax= Pr +Pimax (1.154)

+ Luc kéo arc dai 6 banh xe ctrdong.
M cirad 0 g e T
Pkmax = Gladi SR (1.155

Ny

Trong do:

Memax=17 (kKGm)= 170 (Nm)-momen %0 arc dai cua dong co.

rs= rox= 0,33 -ban kinh dong lrc hoc.

1. = 0,85 - h¢u st truyén hyc aia 6to.

i0= 6 - ty b truyén caa truyén hrc chinh.

ihi= 4,5 - § SO truyén cia tay 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.
Thay $ vao(1.155) ta duoc:
170 6451085
- 033

= 11822,73 (N)

max

+ LucC Cn lan:
P=G.Hh.cosr = G.h.V1-i%max ~G.T
= 54000. 0,02 = 1080 (N)
+ Tinh d6 doc arc dai:
Pemax —Pr 1182273-1080
G 5400

|max—

=0199
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Bai 1.33
- Ap dung phuong trinh can Bng yc kéo:
R=P +R+P+Py (1.156)
Trong do:
Py - luc kéo tép tuyén cia cac banh xe éhiong.
Pw, P, P, - lan luot Ia hrc can khéng khi, kc cin leo dic, lyc can tang toc.
- Kha ning kéo méc 16n nhit khi 6t6 chugn dong on dinh trén dudng king va trc cain khong khi la
nho nhit nén:B= P, = Ova R, ~0.

Famax= Pt + Pmmax (1.157)
- Xac dinh lyc kéo bn nHit o tay $ 1.
M d o pg o
Pklmax: emax” 0" hl" pc Tl (1158)
rd
Trong do:

Mema=17(kGm) =170(Nm)-momenue dai ciia dong co.

rs = px = 0,33 (M) ban kinh dong hrc hoc.

1:,. = 0,85-héu stit truyén luc cia oto.

io= 6-ty SO truyén aia truyén lyc chinh.

i1 = 4,5-% S5 truyén caa tay $ 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.

Thay $ vao (1.158) ta duoc:
170 6451085
max — 0,33

= 11822,73 (N)

- Luc can lan:

P.= G.f.cosa=G.fh.V1-i’mnx ~G.f
= 54000. 0,02 = 1080 (N)
= Kha ning kéo moc 1én nHit:

Pk]max - Pf
Gnmax— 10
11822,731080 _ 1074,27 (kG)
10

Bai 1.34
- Ap dung phuong trinh can Bng rc kéo:

R=P +PR+P+P, (1.159)

Trong do:

P« - luc kéo tép tuyén caa cac banh xe éhiong.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin tang ¢, e can leo dc.

- Lyc can tang toc:
G

B=—.J.6, (1.160)
g
Trong do:
G = 10000 (kG) = 100000 (N) otrg lvong toan b caa 6t6.
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j=0,5 (m/d) - gia Hc chuyn dong tinh tén aia 6t6.
g = 9,81(m/3 - gia B trong trudng.
§,- 1a k¢ s anh hudng dén khdi lvgng chugn dong quay ¢a 6t0. B quaanh husng
ciia kibi lugng chuyn dong quays, =1.
Thay $ vao (1.160) ta duoc:
100000

p= 05.1=5096,84 (N)

- Luc can lan:
Do v=90(km/h) = 25 (m/s)>22 (m/s) nén :
2
f= 1+ %) = 0,015, (1422 )= 0,0283
150( 150(
= P=G.cosx.f=G.V1-i? f~G.f
= 100000.0,0283 = 2830 (N)
- Lyc can khéng khi:
Pu= K.F.V (1.161)
Trong do:
K = 0,4 (N4/m* - ¢ $b can khong khi.
F = 3 (n) - dién tich @n chinh dén aia 6t6.
Thay $ vao(1.161) ta duoc:
Pv= 0.4.3.25= 750 (N)
- Luc an leo dic:
PR=G.sit=G.i
= 100000.0,02 = 2000 (N)
Thay cac gia irluc can vao(1.) ta duoc:
P = 2830+5096,84+2000+750+0
=10676,84 (N)

Bai 1.35
- COng thirc tinh 5 truyén aia truyén hec chinh:
. r..n
i, = 0,105k —emax_ (1.162)
Ihc | pchax
Trong do:

io- ty SO truyén cia truyén lyc chinh.
Nemax- SO VONg quaydn nhit caa tuc khuya. nemac=nn=3200(v/ph)
inc- ty SO truyén cia tay $ cwi cung. Doi vai tay $ cubi cung 1a 6 truyén thang thi
ihc: 1.
ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.
Vmax= 180 (km/h) = 30 (m/s) 6t do chuyén dong kn nhit cia 6t6.
= rox= 0,4 (M) -ban kinh dong hoc.
Thay vao céng tirc (1.162) ta duoc:
0,4.3200

i, = 0105
1.1.30

= 4,48
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- Tim ty s truyén aia tay $ 1 trong lop .
- Phuong trinh can Bng lrc kéo khi 6t6 chudh dong on dinh o tay $ 1.

M ¢rmaxo-pa pcTTTL

Pcimax = ; =G. Wmax (1163)
d
G. r
— ihl — l//.ma?< d
M emaxJ 0 | pc 'nTL
(1.164)
Trong do:

G = 5400(kG) = 54000(N) -dng lrong toan b caa 6to6.
Wmax= 0,3-1¢ 85 can tong dng Ibn nhit cia duong.

rs= rx= 0,4 (M) -ban kinh dong krc hoc.

Memax= 350 (Nm) - momenmng dai cuia dong co.

1. = 0,85 - h¢u st truyén hyc aia 6to.

i0= 4,48 - S truyén aia truyén hrc chinh.

ihi- ty SO truyén cia tay 8 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phu. Xe khong c6 &p & phy thi je= 1.

Thay $ vao (1.164) ta duoc:
54000.03.04
= = 4,86
350 4481.085
Kiém tra hi theo diéu kién truot quay cac banh xe ahtong aia 6to.

Ih1

PRetmax = Memaxjor'l LA P, =G,.¢ (1.65)
a
350 4484861.085
- 04
=1619352< 2220Q thoa mandiéu ki¢n truot quay)
Vay. in=4,86.
Bai 1.36
- Xac dinh krc kéo R
Ap dung phuong trinh can Bng hrc kéo:
AR=P +R+PR+PR, (1.66)
Trong do:
Py - e kéo tép tuyén cia cac banh xe éhiong.
Pw, P, P - 1an luot 1a lrc can khdng khi,ic cin leo dc, rc cin ting toc.
- Do 6t6 chugn dong déu nén: P=0
- Luc can lan:
Do v=40(km/h) =11,11(m/s)<22(m/s) nén : f—1f0,015
= P=G.coxx .f (1.167)
Trong do:
G = 10500(kG) = 105000(N) -otiig lwrgng toan b caa 6t06.
f=10,015 - B s can lan.
o = arctag(0,1) =%12"- g6c Bch aia duong.
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Thay $ vao cong thic (1.167) ta duoc:
P = 105000.cos%2'.0,015
= 1567,2(N)
- Lyc can khéng khi:
Pu= K.F.V
Trong do:
K = 0,8(N$/m"*)-hé s can khéng khi.
F = 4,5(m)-dién tich én chinh dén aia 6t6.
Thay $ vao (1.168) tauoc:
Pv= 0.8.4,5.11,13= 443,556(N)
- Luc an leo dic:
P=G.sit =G.i
=105000.0,1 = 10500(N)
- Luc can kéo moc.
Prn= Gn.(f.cosu+sinu)
=50000.(0,015.cost&2’)+0,1)=5720,95(N)
Thay cac gia irluc can vao(1.) ta duoc:
R = 1567,2+0+10500+443,556+5720,95
= 18231,71 (N)
- Xac dinh i s truyén oia k¢ thong truyén hec.
P, = A
rd‘
P.r,
\Y/—

It =

Trong do:
Pc= 18231,71 (N)kc kéo tép tuyén & cac ban xe ahdong.

rs = rox= 0,45 (M) -ban kinh dong hrc hoc.
Memax= 360 (Nm) - momemg dai cuia dong co.
7. = 0,8 - hiu stét truyén lyc cia 6t0.
Thay $ vao (1.170) ta duoc:
- :18231,7].0,45:28 49
360.08 ’

Bai 1.37
- Tim ty s truyén aia cac tay&tién trong bp .
Phuong trinh can Bng lyc kéo khi 6t6 chugh dong 6n dinho tay $ 1.

M ¢rmax o pa pcTTTL

Pcimax = = G-\Ifmax
rd
G. i
— ih1: l//.ma?< d
M emaxJ 0 . pc 'nTL
Trong do:
G = 5400(kG) = 54000(N) -dng lrong toan b caa 6to6.
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leax

0,35 - I sb can tong @ng Ion nHit cua duong.
rs= rox= 0,4(m) -ban kinh dong lrc hyc.

Memax= 165 (Nm) - momemg dai cua dong co.
1. = 0,85 - h¢u st truyén hyc aia 6to.

i0= 6,25 - t $ truyén caa truyén hec chinh.

ihi- ty SO truyén cia tay 8 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p $ phy thi jp=1.

Thay ® vao (1.172) ta duoc:
54000.03504
165 .6251.085

Kiém tra hi theodiéu kién truot quay cac banh xe altong aia 6to.

Ih1=

= 8,62

M, igiio
Pcimax = Or e < Pa) = Ga) P (1.173)
d
:165 .6,232,621.085S 3700006

=18890< 22200 (thoa mandiéu kién truot quay)
Vay: in=8,62.

Vity s truyén cia 5 tay 6 trong top s tuan theo quy kit cip  nhan va tay&cudi 1a s truyén
thang nén cong &:

q—n_i/'ﬂ \x/& =1,7135
[ 1

Ma:
o
|hi:ﬁ

Vay:
== 892 503 el 882 g,

g 17135 g° 17135
_m 862 _ C e
iha=—=————==1,71 ; =1
h4 ¢ 17135 hé
Bai 1.38

- Tim ty s truyén aia cac tay&tién trong bp .
Phuong trinh can Bng lyc kéo khi 6t6 chugh dong 6n dinho tay $ 1.

M, odgdpgd o
P = — TS M G e (1.174)
da
G. I
= im= Y maxd (1.175)
M emaxJ 0 | pc 'nTL

Trong do:

G =7000(kG) = 70000(N)dng lugng toan b caa 6t6.
Wmax= 0,25 - I8 sH can tong @ng bn nit cua duong.
rs= rx= 0,5 (M) -ban kinh dong krc hoc.
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Memax= 200(Nm) - momeme: dai cua dong co.

1. = 0,8 - héu stit truyén lyc cia 6to.

i0=6,9 - ¥ S5 truyén aia truyén hrc chinh.

ihi- ty SO truyén caa tay 8 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p $ phy thi jp=1.
Thay $ vao (1.175) ta duoc:

- 70000.02505 293
" 20069108
- Kiém tra hi theo diéu kién truot quay cac banh xe aliong aia 6to.
M, dgdid
Pcimax = Or e < Pa) = Ga) P (1.176)
d
:200 .6,5(9).;,931.0,8 <5000008

=1750944 < 40000(thoa mandiéu kién truot quay)
Vay: in=7,93.
- Vi ty ) truyén caa 5 tay 6 trong op  tuan theo quy it cip £ nhan va tay&cuwi 1a s truyén
thang nén cong &i:

qzm#ﬂ:z&%zg§:1ﬁ78l
[ 1
Ma:

= L (1.177)
Vay:
Iho = Iﬂ = ﬁ =4, 3
q 16781
oo 793 _
T g 16782
ih4: Iﬂ = 7’93 = ]_’68
q° 16787
ihs=1
Bai 1.39
- Ap dung phuong trinh can Bng rc kéo:
A=P +R+P+PR, (1.178)
Trong do:

P« - lurc kéo tép tuyén cia cac banh xe éhiong.
Pw, P, P, - lan luot Ia hrc can khéng khi, kc cin leo dic, lyc can tang toc.
- Ot6 chugn dong trén dudng bing Wi van toc arc dai va khong kéo moc nén:
R=R=0
Tu (1.) ta co:
P.= P+PR, (1.179)
- Luc can lan:
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Do v=90 (km/h) = 25 (m/s) >22 (m/s) nén :
v2 25
)=0,015.(1+="—)=0,02125
150( 150(
=  P=G.f=16500.0,02125= 350,625(N)
- Lyc can khéng khi:
Pu= K.F.W
Trong do:
K = 0,75(N&/m® - hé s can khéng khi.
F = 3,2(M) - dién tich @n chinh dén cua 6t6.
Thay $ vao(1.180) ta duoc:
Ry= 0,75.3,2.25= 1500 (N)
- Luc kéod banh xe ch dong tai thoi diém van toc arc dai.
P, = M oy dr
rd‘

f = fo.(1+

Trong do:
Mev= 127 (Nm) - momenuz dai cia dong co.
r4= = 0,36(mM) -ban kinh dong hrc hoc.
7= 0,9 - héu stit truyén lyc cia 6to.
iTL- ty SO truyén aia e thdng truyén hyc.
Thay $ vao (1.181) ta duoc:
_127i;, 09
~ 036
Tu (1.179) ta cé:
P 1271, 09 350,625+1500
036
= it.=5,83
Vay ty s truyén oaa ke théng truyén hre 1a: i =5,83
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Bai 1.40

Hinh 1.16 $ dé cac kc tac ding 18n 6t6 khi chuyn déng.

Trong do:
G - Tong lwgng toan B caa 6t06.
Py1, P 1an luot [a luc kéo tép tuyén caa cac banh xe éhdong Giu trude va éu sau.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P, - lan luot Ia hrc can khéng khi, kc cin leo dic, lyc can tang toc.
Z1, Z>- lan luot 1& phin lyc thing ditng tac dng Ién cac banh xeie trude va éu sau.
o= arctag(0,02) ="B’-géc dic cia duong.
- Cac thanh pin yc can:
+ LucC Cn lan:
Do v=90(km/h)=25(m/s)>22(m/s) nén :
Y - 0,02.(1+25 )= 0028
150( 150(
=  P=G.cos.f = 100000.cos(B).0,028 = 2799,45 (N)
+ Lyc can khoéng khi:
Pu= K.F.V (1.182)
Trong do:
K = 0,4 (N4/m* - h¢ sb can khong khi.
F = 3 (n) - dién tich @n chinh dén aia 6t6.
Thay $ vao(1.182) ta dugc:
Ry= 0,4.3.25= 750 (N)
+ Luc cn leo dic:
P = G.i=100000.0,02 = 2000 (N)
+ Luc cin ting tocC:

G .
R=—.J.J,
9

f = fo.(1+
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Bo quadnh huong aia kidi lugng chuyn dong quay nérs, =1:

~ 100000
981

P 05.1 = 5096,84 (N)

- Xac dinh lkrc kéo:
Ap dung phuong trinh can Bng hrc kéo:
R=P +R+R+PR, (1.183)
Thay $ vao (1.183) ta duoc:
A= 2399,53+2000+5096,84+750
= 10246,37 (N)

Bai 1.41

Ap dung phuong trinh can Bng hrc kéo:
R=P +P+P+P, (1.184)

Trong do:

Py - lurc kéo tép tuyén cia cac banh xe éhdong.
Pu, P, P, Pm - lan luot 14 lyc can khong khi, ke can leo dc, hrc cin tang toc, krc cn
kéo moc.

Khi leo dbc lon nrit: B= 0 va R~0.
Fmax= P +Pimax (1.185)

+ Luc kéo arc dai 6 banh xe ctndong.
M errad 0 pg o
Py =™ o pe Tl (1.186)

Ny

Trong do:

Mema= 17(kG) = 170(Nm) - momen %0 arc dai cia dong co.

rs= rpx= 0,33 (M) -ban kinh dong krc hoc.

1. = 0,8 - héu stit truyén luc cia oto.

i0=7 -ty SO truyén cia truyén hyc chinh.

ihi= 4,5 - § SO truyén caa tay 1.

ipc- ty SO truyén cia tay $ cao trong bp 5 phu. Xe khong cé &ip £ phu thi ip= 1.
Thay $ vao(1.186) ta duoc:

170 745108

max — = 12981,82 N
P 033 (N)

+ LucC Cin lan:
P=G.h.cosi = G.h.V1-i’mx =G. T (1.187)
= 54000. 0,02 = 1080 (N)
+ Tinh d6 doc arc dai:
Pmax —Pr 12981821080
G  5400C

|max—

022
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Bai 1.42

Hinh 1.17 $ dé cac kc tac ding 18n 6t6 khi chuyn déng.

Trong do:
Py1, P - 1an luot [a luc kéo tép tuyén caa cac banh xe éhdong ciu trude va éu sau.
Pw, P, P, lan luot 14 lrc cin khong khi, e cin leo dc va lrc cin tang toc.
My, Mgz - 1an luot 1& momentc cin lan cua cac banh xe éhiong ciu truéce
va diu sau.
Z1, Z>- lan luot 1a phin lyc thing ding tac dng Ién cac banh xeie truée va éu sau.
- Ta ¢6 phuong trinh can Bng momen céark tac ding Wi diém B :
>Mg = Z3.L + Ry.hy+G.sina.hg-G.cosa.bt+ My +Mp =0
Trong do:
Mu+Mi = G.cosa.f.rg

Z1= %[G. cosa.(b-f.rg)-G. sina.hg-Py.hy] (1.188)
- Twong tu ta co6:
Z= % [G. cosa.(atfrg)+G. sino.hg+Py.hy] (1.189)
Trong do:

Rv= K.F.\P= 0,7.3,8.%))2: 513,12 (N).

G = 2500 (kG) = 25000 (N) -dng lugng toan b caa 6t6.

L = 3,7 (M) - chiu dai co so caa Otd.

o= arctag(0,1) = 5%42’ - g6c bch aia duong.

a = 1,3 (m) - khang cach trong tam dén tam tuoc trudc.

b = L-a = 2,4 (m) - khing cachi trong tam dén tam tuc sau.

hy = 1(m) - kh@ng cachir trong tim dén mat duong.

hy= 0,9 (m) -chdu cao tong tdm dén tich @n chinh dén cia 6t6.
ra= rox= 0,394 (M) ban kinh dong lrc hoc.

f= fo= 0,015 - ¥ 5 can lan.(Do v<80(km/h))
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Thay $ vao (1.188) va (1.189) ta dugc:

Zi= %[25000.005%42’.(2,4-0,015.0,394)-25000. sth$-513,12.0,9]

= 15300,41 (N)
Zo= %[25000.005%42’.(1,3+0,015.0,394)+25000. sth5+513,12.0,9]

= 9575,98 (N)

Bai 1.43

Hinh 1.18 $ dé cac kc tac ding 1én 6t6 khi chugn déng.
Trong do:
G - Tong lwgng toan B caa 6t06.
Py - 1a lyc kéo tép tuyen aia cac banh xe éhiong.
Pu, Po- lan luot 1& luc cin lin cua cac banh xeia trudc va @u sau.
Pw, P, P, - lan luot & hrc cin khong khi, ke cin leo dc, rc cin tang toc

Z1, Z>- lan luot 1& phin lyc thing ding tac dng Ién cac banh xeie trude va éu sau.

hy- khaang cachir trong tam dén mat duong.

hy- chiéu cao tong tam dén tich @n chinh dén cua 6t6.
2-Xdc dinh luc kéo R:
- Ap dung phuong trinh can Bng rc kéo:

R=P +R+ P+ PRy (1.190)
Do 6t6 chugn dong déu trén duong bing phing va khdng kéo méc nén:

P=R=0

Viy R=P+P, (1.192)

- C4c thanh pin yc cn:
+ LucC cn lan:
Do v=180(km/h)=50(m/s)>22(m/s) nén :

V2 50?

f= fo.(1+——) = 0,02.(1+>— )= 0,053
50( 150C

1
=  Pi= G.f=12000.0,053 = 636 (N)
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+ Lyc can khoéng khi:
Pu= K.F.V (1.193)
Trong do:
K = 0,3 (N§/m* - h¢ s can khéng khi.
F = 2,9 (M) - dién tich @n chinh dén caa 6t6.
Thay $ vao(1.193) ta dugc:
Rv= 0,3.2,9.56= 2175 (N)
Vay R=636 +2175 = 2811 (N)
- Momen kéo &n thiét & banh xe ch dong:
Mk = P.rs= 2811.0,34 = 955,74 (Nm)
- Momen kéo &n thiét caa dong co.
M, _ 95574
i n., 7508
3. Kiém tra su truot quay & cac banh xe ch dong.
- Ot6 cu sau ch dong nén tong lugng bam Gy = Z;
- T phwong trinh c&n Bng momen ¥i diém tiép xuc gira banh xe au trudc voi mat duong:

Me= = 159,29 (Nm)

7= G24+p, M (1.194)
L "L

Trong do:
) Pv= 2175 (N).
G =12000(N) - ng lugng toan b caa 6t6.
L = 2,5 (m) - chiu dai co so cua Otd.
a = 1,2 (m) - khang cach trong tam dén tam tuoc trudc.
hy= 0,7 (m) - chiu cao tong tam dén tich @n chinh dén caa 6t6.
Thay $ vao(1.194) ta dugc:

Z= 12000E +2175.O—’7
25 25

= 6369 (N)
- Luc kéo cho phép cac banh xe ¢hdong.
Fmax= Pp = ¢ .Z>=0,5.6369 = 3184,5 (N)
Do R< Rmax Nén cac banh xe gliong khdng btruot quay.
Bai 1.44
*Xac dinh cong st 16n nhat.
- COng thirc xac dinh cong séit can thiét cia dong co:

Nev:i (G yv-Vinaxt K. F. Ve (1.195)

N
Trong do:
G = 2300(kG) = 23000(N) -dng lrong toan b caa 6t6.
Vmax= 120(km/h) =33,33(m/s) ét d6 chuyén dong bn nhit caa otd.
V2 max

150¢ ) - hé 6 can tong dng aia dudong khi 6t6 chugn dong Wi toc

dé Vmax
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K =0,5 (N§/m* - h¢ s can khong khi.
F = 2,78 (M) - dién tich @én chinh dén cia 6to.
.= 0,9 - hu suit truyén lyc aia 6to.
Thay vao (1.1950a duoc:

Ney= 0—(23000 .0,015. (13’33_32) 33,33+0,5.2,78.33,3B

= 79423,17 (W) = 79,42 (KW)
- COng s4t Ion nHit cua 6t6:
N

ev (1.196)

a emax+b(nema><)2_c(nema><)3
N nN nN

Nemax

Trong do:
a, b, ¢ - B 5 phu thudc vao lai dong co. Pdi véi dong co xang chon a=b=c=1.
NemaX{V/ph) - $ vong quaydn nhit cua dong co
nv=4000(Vv/ph) - & vong quay ta dong co ttng Wi cong sit dat cuc dai.
- Tim $ vong quaydn nhit cia dong co Nemax

r..n
o = 0,105 K ——emax_ (1.197)
Ihc'I pchax
Lo ine - pe Vina
= Memax = 0106 - (1.198)
’ 1k
Trong do:

o= 4 - t SO truyén aia truyén lyc chinh.
inc- ty SO truyén caa tay $ cuwi cung. Poi vai tay $ cudi cung 1a 6 truyén thang thi
ihczl.
ipc- ty SO truyén cia tay $ cao trong bp 5 pha. Xe khong c6 &p & phy thi jp=1.
Vimax= 33,33(m/s) -dc do chuyén dong I6n nhit caa 6td.
I = I'ox= 0,3(m) -ban kinh dong hypc.

Thay vao céng tirc (1.198) ta duoc:

N ~4.1.1.33,33 _ 4232 (vloh
e = 70105 0,3 (232 (VPN
Thay cac gia ttim dugc vao cbng tiic (1.196) ta duoc:
7942

= 79,97 (KW)

Nemax

4232] [4232]2 [4232]3
1. +1. _1] 2e08
4000 4000 4000

*X4c dinh momen xdin l6n nhit cia dong co.
- Theo cong thic Laydecman :

2
Moz 2290Ne o 14{&] (”_) (1.199)
Ny ny ) Lny

- Xac dinh $ vong quay atai thoi diém momen xén dong co dat cuc dai.
Ta c¢6 dao ham da Me= f(ny):
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M= 22°0Nena: {1-2{£ﬂ (1.200)
nN nN
- Pé tim $ vong quay atai thoi diém momen xén dong co dat cuc dai ta cho:
M’ o= 0 hay 2223 Nemax {1-2{Eﬂ =0 (1.201)
nN nN

Ne _ 1 =2000(viph)
n, 2

Vay momen xa@n I6n nhit cia dong co 1a:
95507997 1) (1Y
mas 14| = |- =| | =238,66(Nm
M 400C { (2) (2) } (Nm)
Bai 1.45

Hinh 1.19 $ dé cac kc tac ding 1én 6t6 khi chuyn déng.
1.a-Céc thanh pHin luc cn:
- Luc cn lan:

Pr= G.f.cosa (1.202)
Trong do:
G = 12800 (kG) = 128000 (N) -ottg lvong toan b caa 6t6.
f- he s can lan. Do v = 45(km/h) < 80(km/h) nén f 5% 0,02
o= arctag(0,05) =%1'- géc dic cia duong.
—  P=128000.0,02.co881'= 2556,83 (N)
- Luc an leo dic:
P = G.sim = G.i = 128000.0,05 = 6400(N)
- Lyc can khéng khi:

Pu= K.F.V (1.203)
Trong do:
K=0,4(N$/m*%-hé s5 can khéng khi.
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F=3,6(nf)-dién tich @n chinh dén cia o6td.
v=45(km/h)=12,5(m/s)4n tdc chuyén dong aia otd.
Thay $ vao (1.203) ta duoc:
R.=0,4.3,6.12,5=225(N)
b-Xac dinh luc kéo R:
- Phuong trinh can Bng hrc kéo:
R=P: +B+P+P, (1.204)
Do 6t6 chugn dong déu va khdng kéo moc nén;=B(N)
Vay R=P+R+PR,
= 2556,83+6400+225=9181,83(N)
2-Xac dinh kha niing leo doc lon nhat.
- Phuong trinh can Bng hrc kéo:

=P +P+P+P, (1.205)
Khi leo dbc lon nkit: B=0 va Ry=0 nén :
Pmax=Pr +Pmax (1.206)

- Luc kéo arc dai ¢ banh xe ct dong.
M errad 0 pg o
Py =™ o pe Tl (1.207)

Ny

Trong do:
Mema=51(kGm)=510(Nm)-momen %o arc dai cua dong co.
r+=rpx=0,45ban kinh dong hrc hoc.
15, =0,85-héu st truyén hyc aia 6t6.
i0=7,53-% b truyén aia truyén hrc chinh.
ih1=6,17-% S5 truyén cua tay 1.
ipc-ty S truyén acia tay $ cao trong Bp s phu. Xe khdng cé &p < pha thi ip=1.
Thay $ vao(1.207) ta duoc:
510 .753617.1.085
e 045

=44756,56(N)

- Luc can lan:

P=G.Hh.cost = G.h.V1-i%mx =G. T
= 128000.0,02=2560(N)
- Tinh d6 doc arc dai:
Pemex —Pr 44756,56- 2560
G 12800

Imax=

033

Bai 1.46

*Xac dinh cong st 16n nhat.

- COng thirc xac dinh cong séit can thiét cia dong co:
Nev:i (G.Wy.Vimaxt K. F.Vay) (1.208)

N
Trong do:

G=7000(kG)=70000(N)-tng lrong toan b cua 6t6.
Vma=95(km/h)=26,39(m/s)éc do chuyén dong Ibn nhit caa 6td.
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q/\,:f\,:fo.(1+\1/5"§’c‘ )-hé s can ting @ng aia duong khi 6td chugn dong \6i toe do

Vmax-

K=0,2(N$/m*%-hé s5 can khéng khi.

F=2,8(m)-dién tich @n chinh dén cia 6t6.

15, =0,8-héu stit truyén yc cia 6to.
Thay vao (1.2080a duoc:

2
Nev—o— (70000.0,015. (1+2;)ﬂ) 26,39+0,2.2,8.26,39

= 63583,55(W)= 63,58(kW)
- COng s4t I6n nHit cua 6t6:

N
Nemax n & n (1.209)
a—" 4+ h( em""")2 —C.(ﬂ)3
Ny Ny Ny

Trong do:
a,b,c-1¢ s5 pha thusc vao lai dong co. Déi véi dong co xing chon a=b=c=1.
Nemax'SO VONG quaydn nhit cua dong co(v/ph).
nv=1800(v/ph)-6 vong quay ta dong co (tng Wi cong stt dat cuc dai.
- Tim $ vong quaydn nhit cia dong co Nemax

r..n
o = 0,105 K ——emax_ (1.210)
Ihc'I pchax
i0 I hc I pchax
= Nepax = 0105 r (1.211)
) L
Trong do:

i0=3,5-t S truyén caa truyén ec chinh.
incty sO truyén cia tay $ cuwi cung. Poi véi tay  cudi cung 1a 6 truyén thang thi
ihczl.
ipcty S truyén aia tay $ cao trong Bp s phu. Xe khong c6 &p < pha thi ip=1.
Vma=26,39(m/s)-bc d6 chuyén dong kn nht caa 6t6.
I=rpx=0,5(m)ban kinh dong hopc.
Thay vao céng tirc (1.211) ta dugc:
35112639
& max 0,105 .0,5
Thay cac gia trtim dugc vao cbng tiic (1.209) ta duoc:

Nemas= 6358 _=63,58(kW)

1810] [1810]2 [1810]
1 +1, -1 ——
1800 1800 1800
*Xac dinh momen xdin l6n nhit cia dong co.
Theo cbng thc Laydecman :

=1810(v/ph)
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2
Moz 2550Ne sy 1{&]_(&] (1.212)
nN nN nN

- Xac dinh $ vong quay atai thoi diém momen xén dong co dat cuc dai.
Ta c¢6 dao ham @a Me=f(ne):

M = 2290 e 1-2{E] (1.213)
nN nN

Pé tim & vong quay atai thoi diém momen xén dong co dat cuc dai ta cho:

M’ =0 haym 1-2(&] =0
nN nN

N :% — ne=900(v/ph)

nN
Vay momen xa@n I6n nhit cia dong co a:

95506358 1) (1)’ _
emax—w |:1+(§] -(Ej :l = 421,66(Nm)
Bai 1.47
- Phuong trinh can Bng hrc kéo:

R=P: +P+P+PR, (1.214)

Trong do:

Pe-luc kéo tép tuyén aia cac banh xe éhiong.

P, R, Py-lan luot 1& hrc can tang toc, hrc can leo dic, lyc cin khéng khi .
- Otd chugn dong Wi van toc I6n nHit trén duong bing va khdng kéo méc nén:

P=P=0 (1.215)
Do do:
P=P+P, (1.216)
Bo quaanh huong aia van téc dén he s can lan nén:
P=G.fo+K.F.VPax (1.217)
Mat khac:
_M, _ Moy dgdped o . (1.218)
rd‘ rd
Trong do:

Mev-momen xdn cin thiét cia dong co.
r4=rpx=0,32(m)ban kinh dong hrc hoc.
15, =0,9-héu stit truyén lyc cia 6to.
i0=3,5-ty SO truyen aia truyén lyc chinh.
incty O truyén cia tay $ cui cung. Poi véi tay  cudi cung 1a é truyén thang thi
ihczl.
ip-ty SO truyén aia top & phu. Xe khéng ¢ dp $ pha thi i=1.
- Tim momen xén cn thiét caa dong co.
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Mev=My.[a+b.( :— )-c.( :— % (1.219)

Trong do:

_ 955QN

Mn emaX _momen xdn aia dong co tai cng st cuc dai.

nN
Nema=90(kW)-cong sfit circ dai cia dong co.
a,b,c-1¢ s5 pha thupc vao lai dong co. Déi véi dong co xing chon a=b=c=1.
Ne-sH vOng quay ta dong co tai toc do cia 6t6 dat cuc dai (v/ph). N=Nemax
nv=4500(v/ph) -8 vong quay ta dong co ttng Wi cong stt dat cuc dai. i voi

VIR n
dong co xang khong han ché 6 vong quay cbon —=™ =1 2.
n

N

Thay $ vao (1.219) ta duoc:

955090
= [1+1.1,2-1.1,

T 450( [ 2
=145,16(Nm)
145.16.351.1.09

= =1428.92(N

P 032 (N)

- Tim tdc d6 16n nHit cia 60 Vnax
Thay R vao cong tic (1.217) ta duoc:
1428,92=G §+K.F.Vrax (1.220)
Trong do:
G=3000(kG)=30000(N)-tng lrong toan b cua 6t6.
f5=0,015-¢ 5 can lan.
K=0,25(N$/m"*)-hé s can khéng khi.
F=2,2(m)-dién tich &n chinh dén cia 6t6.
Thay $ vao (1.220) ta duoc:
30000.0,015+0,25.2,2%,=1428,92
= Vmac+/177985=42,19(m/s)
Bai 1.48
- Khi 6td chugn dong én dinh ¢ tay $ 1.
M maxd o pa pcTTTL

Pcimax = ; =G. Wmax (1221)
d

Gl// max'rd‘

= ih1= .
emaxJ 0 A pc 'nTL

v (1.222)

Trong do:
G=2100(kG)=21000(N)-dng lrong toan b cua 6t6.
¥ma=0,35-1¢ sb can tbng dng I6n nHit caa duong.
r4=rpx=0,32(m)ban kinh dong hrc hoc.
Memax=450(Nm)-momenc dai cua dong co.
15, =0,9-hEu stft truyén lyc cia 6to.
i0=4-ty b truyén aia truyén hec chinh.
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iha-ty SO truyén cia tay 8 1.

ipc-ty S truyén cia tay $ cao trong Bp s phu. Xe khdng c6 &p < pha thi ip=1.
Thay $ vao (1.222) ta duoc:

. 21000.035032

- =145
= 4504109

- Kiém tra hi theo diéu kién truot quay cac banh xe aliong aia 6to.

M d o pg o
leaxz emax” 0" hl" pc 77TL < PQ, :Gq,-§0 (1223)

rd
450 4.1451.09
- 032
=734063< 8400(thoa mandiéu kién truot quay)
Vi ty b truyén aia 5 tay 8 trong lop < tuan theo quy kit cip $ nhan va tay&cwi la s
truyén thing nén cong &:

q:n_;/_'ﬂ = &i/ﬂ‘r’ =1,09734
[ 1

<140000,6

Ma:
=1L (1.224)
g
Vay:
.y 145
= =———=1,
q 109734
i 617
S S L 1)
T 1,09734
iy 617 _
" 1,09734
ih5:1
Bai 1.49
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Hinh 1.20 $ dé cac kc tac ding 1én 6t6 khi chuyn déng.
1.a-Céc thanh phin luc cn:
- Luc cn lan:
P=G.f.cosa (1.225)

Trong do:
G=6000(kG)=60000(N)-tmg lugng toan b caa 6t6.
f-hé S5 can lan. Do v= 50(km/h)<80(km/h) f=£0,015
a=arctag0,08=24’-géc bch aia duong.
=  P=60000.0,015.c0884'=897,14(N)
- Luc an leo dic:
P=G.sim=G.i=60000.0,08=4800(N)
- Lyc can khéng khi:
Pu=K.F.V2 (1.226)
Trong do:
K=0,6(N$/m*-hé s5 can khéng khi.
F=3,2(nf)-dién tich @n chinh dén cia ot.
v=50(km/h)=13,89(m/s)4n tc chuyn dong aia 6t6.
Thay $ vao(1.226) ta dugc:
R,=0,6.3,2.13,8%-370,37(N)
b-Xac dinh luc kéo R:
- Ta c6 phuong trinh can Bng lyc kéo:

P=P; +P+P+P,, (1.227)
Do 6t6 chugn dong déu va khdng kéo moc nén;=B(N)
Vay k= P+P+PR,

= 897,14+4800+370,37=6067,51(N)
2-Xac dinh kha niing leo doc lon nhat.
- Phuong trinh can Bng hrc kéo:
R=P: +B+P+P, (1.228)
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Khi leo dbc lon nrit: B=0 va Ry=0 nén
Pamax=Pt +Pmax (1.229)
- Luc kéo arc dai ¢ banh xe ct dong.

M, g
Prmax =— °r " po T (1.230)
d

Trong do:
Memax=20(kGm)=200(Nm)-momen 3o arc dai cua dong co.
r+=rpx=0,35ban kinh dong hrc hoc.
1, =0,93-héu st truyén hyc aia 6t6.
i0=6,5-1y SO truyén cia truyén lyc chinh.
ihi=5-ty S truyén cua tay 6 1.
ipc-ty b truyén acia tay $ cao trong Bp s phu. Xe khdng c6 &p < pha thi ip=1.
Thay $ vao(1.230) ta duoc:
200 6551092
H(max - 035

=17085,71(N)

- Luc can lan:

P=G.f.cos= G.h.V1-i%max =G. T
=60000.0,015=900(N)
- Tinh d6 ddc arc dai:
_ Pma— P 17085,71900

G 6000( 2

72

Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

CHUONG II: PONG LUC HQOC PHANH O TO
|. TOM T AT LY THUY ET
1: Phwong trinh chuyén dong aia 6td khi phanh.
P,=R+FR+P+E
G
Py = E'Jp'gjp
Tir do:
g
J,=——(P,+P+P+R)
p p f i w
GJ,
2: CAc cHi tiéu danh gia chit lwrgng phanh.
- Gia ¢ aia 6t6 khi phanh:
J g

=——P
p p
G.J,,
Khi phanh & dung hoan toan ¢ng lugng bam
Ppmax = Pp = Gop
Do do: Jpmax = 99
Ojp

- Thoi gian phanh:

V,

¢ 1 V.-V, V.-V
tyn [ ——— dv="0—2 =225
v, ¥ pmax p max g(D
Néu phanh dén khi drng hin
V.
tpmin = 2 '5jp
9.9
- Quangduong phanh:
1 % V72— V2
Sy =—.j V.dv=-2—2 5
‘]pmax v, 29(0
Phanh dén khi 6t6 drng han
V2
Spmin = 2 ~—0
g9
- Lyc phanh vadc phanh riéng:
, P , B
"z "G
- b6 léch quy dao aia 6t khi phanh:
0,75BGo t°
Pres =00,

3: Sy phan bb lwc phanh va irc phanh riéng gira cac tmc
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- Sy phan b lrc phanh éi wu:

- Py _ b+¢.h,
i
P.+P, L
- Sy phan 1B lyc phanh khong doi:
b+¢q,.
Pr = : hg
L
* Truong hyp cac banh xeaa trude dat gia ti bam trudc cac banh xeao sau:
Z.@
Pomax = y
i
b .
J = ¢ .9

" bt (0, - 0)
_Voz.[b+ f’b.((oo—(o)}

Somin = 2bop.g
* Truong hyp phanh cac banh xéiwcsau dat dén gia tii lyc bam trudc:
P — I:)p2max
Jp max 1— ﬁT

3 - ap.g
pmax a+ hg.(Q—(Do)
VOZ.[a+ f’b.((o—(oo)}
2ap g
- Sy phan 1 lyc phanh riéng:
o= L.Sr ¢
" b+ o.h,
_ L'(l_ﬁT)[p

Yoo =

a—-o.h,

- Quangduong phanh thc t cia 6to:

S =

pmin

S,= 3+ S+ §
S=V(t+1)
S =0,5\ ¢
53:0,5.V°2'KP
9.
=S, =V,.(1+1)+0,5V.t+ 05\&
g.p
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Cac ki higu:

a, b, 3 toa @9 trong tam xe (m);

L - chiu dai co so (m);

B - \ét banh xe truéc va sau (m);

G - tiong lwong toan bo caa 6td (N);

g - gia c trong truong (M/$S);

S - quangiuong phanh thc & (m);

S; - quangduong xe di dugc trong thyi gian phin xa va thyi gian
cham tac ding aia k¢ thng (m);

S, - quangduong xe di dugc trong thi gian krc phanh tang (m);
Ss- quangduong phanh (m);

Somin- quangdudng phanh nb nhit caa 6t (m)

J- gia t¢ 6t6 khi phanh (mf;

Jmax- gia B¢ I6n nhit khi phanh (mfA;

t - thoi gian phanh (s);

tomin- thoi gian phanh ni nhét caa 6t6 (s);

t; - thoi gian phin xa caa nguoi lai (s);

t,- thoi gian chim tac ding aia k¢ théng phanh (s);

t3- thoi gian gia bc phanh tang tir 0 dén arc dai (S);

Vo- vén toc trude khi phanh (m/s);

V1 - van téc sau khi phant{m/s);

© - ¢ s bam @c caa 6t6 \bi mat duong;

@o- N 5 bam Bi uu;

8jp- e SO ké dén anh huong aia chuyn dong quay;
P - luc quan tinh tacuhg Ién 6t6 khi phanh (N);
Py - luc phanh a@a 6t (N);

P - luc can lan cua 6t6 (N);

P~ luc can khéng khi (N);

- 75
Bai tap Ly thuyét 6 t6




PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Py - luc bam @a 6t6 \bi mat duong (N);

Pomax- luc phanhdn nhét cia 6t6 (N);
Poi - luc phanh g@a cac banh xe trénur thi i (N);
Z1 - phan lrc thing dang tac dng 1én cac banh xéie truge (N);

Z- phan lyc thing dang tac dng 1én cac banh xeie sau (N);

Ypi - luc phanh riéngi@ truc thi i (N);

Yp- luc phanh riéngi@a toan B 6t6 (N);

Bmax- d0 1éch quy dao lon nhit caa 6td khi phanh

I,- mdmen quan tinhia 6t6 ddi vai truc Z (truc thing dung di qua trong

tam O)

Br- h¢ s5 phan 1 lyc phanh aa 6t6

Kp- h¢ s hiéu qua phanh

Il. BAI T AP
Bai 2.1:

Xac dinh goc éch qu dao chuyén dong aia 6 to khi Kt thic qué trinh phanh, &i do léch hrc
phanh gira cac banh xe trénuir 25%; phanh dat giéi han baAmd bén banh xe cart phanhdén; hé s
bam¢ = 0,6; \in tc bit ddu phanh \§= 54 km/h; md men quéan tintmh d6i vai truc di qua trong
tam dia 6 td va vudbng gociv mit dudong p = 3,4 m; tam & banh truéc va sau B= B= 1,5 m; Ib
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qua Irc cin lan, luc cin gié, cac thanh @im lyc theo phuong ngang va bé quaanh huong aia kibi
luong chuyn dong quay.
Bai 2.2:

O t6 chugn dong Wi van toc 50 knmvh trén duong bing, k¢ s bam éc ¢ = 0,65. B quaanh
huong aia khbi lwong chuyn dong quay; rc cn lin; luc cin gio. Hay xactinh:

1. Xac dinh gia 6¢ phanh gc dai; thoi gian phanh nb nhat va quangtuong phanh né nhit dén khi
dirng han. Biét phanho tt ca cacbanh xe dat dén gisi han bam.

2. Xac dinh Hng quangiudng phanh dén khi drng hin. Biét: thoi gian ptin xa cia lai xe 0,5 s; thi
gian chm tac ding aia h¢ thdng phanh 0,3 s; th gian ting luc phanh 0,4 s; pharihtit ca cac banh
xe, krc phanh & dung 50% trc bam.

Bai 2.3:

O td chuygn dong trén duong king Wi van toc 45 km/h. Bét ¢ sb bam ac ¢ = 0,65; b qua
anh huong aia khbi lwong chuyn dong quay, kc cin lin, luc cin gio.

1. Xac dinh gia 6¢ phanh gc dai; thoi gian phanh nb nhit va quangtuong phanh né nhit dén khi
dirng han. Biét phanho tat ca cac banh xe dat dén gigi han bam.

2. Van toc aia 6 t6 khi Kt thic qué trinh phanh. &i thoi gian tang luc phanh 0,5 s; th gian gix
phanh 2 s; phanitit ca cac banh xept phanh & dung 60 % ¢ bam.

Bai 2.4:

Mot 6 t6 du ich dang chuyén dong déu trén dudng cao dc voi tde do vo=120 km/h At chot trong
thdy mot chudng ngi vat cach 6 td dt doan Sy = 100 m, 4p tirc ngudi l4i nha ban dap ga va dap
phanh i gia tbc phanh gc dai. Bo qua trc can khdng khi, k¢ cin lin va anh huong aia cac khi
luong chuyn dong quay trong &ithong truyén lyc, mit duong king phting. Bét gia Hc trong truong
g = 9,81 m/§ thoi gian ptin ng aia ngudi l4i t;= 0,3 s; thi gian clm tac ding aia k¢ théng din
dong phanh = 0,2 s; thi gian gia ting gia toc phanh = 0,3 s; k& s5 bam gira banh xe & mat
duong ¢ =08
1. V& so d6 cac irc tac ding lén 6 t6, gin do phanh thrc t va xac dinh gia 6¢ phanh gc dai dé 6 to
dirng trude chudng naui vat mot doan Sg= 3 m.

2. Néu h¢ s6 bam gira banh xe & mat duong la¢ = 0,6 thi 6 td ¢6 va em vao chuéng nai vat
hay khéng?
Bai 2.5:

Mot & t6 du ich chugn dong Wi van t6¢c Vo= 60 km/h 8i gan mdt nga tr. Khoang cachi 6 to
toi duong givi han qua duwong 6 nga tr Sa= 35 m; thyi gian phin tng aia nguoi lai t;= 0,4 s; thyi
gian clm tac ding aia k¢ thong din dong phanh= 0,3 s; thi gian gia ting gia tbc phanh 4= 0,4
s: phanhb tat ca cac banh xe dat dén giéi han bam cling @t IGc va lrc phanh & dung 80% trc bam;
gia B¢ trong truong g = 9,81 m/is hé b bam gira banh xe & mat duong ¢ = 08. V& so db cac trc
tac ding 1én 6 td, gim do phanh tirc t va xac dinh:

1. Gia tc phanh gc dai cua 6 t6?

2. Néu h¢ s bam gira banh xe va a duong ¢ = 035 thi 6 td c6 wot qua duong givi han qua
duong ¢ nga tr khong (giai thich)? Neu ¢ thi pBi tang thém Sa bao nhiéu dé 6 t6 drng dung duong
gi¢i han qua duong 6 nga tr?

Bai 2.6:
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O t6 chugn dong trén duong bing Wi van toc 80 km/h, B s6 bam @c ¢=0,7. B quaanh
huong aia khbi lwong chuyn dong quay, kc cin lan, luc cin giod.

1. Xac dinh gia 6¢ phanh gc dai; thoi gian phanh ni nhit va quangtuong phanh né nhit dén khi
6 t6 drng hin? Bét phanhg tit ca cac banh xe dat dén gioi han bam; gia &c trong truong g =
9,81m/S.

2. Van tbc oia 6 to khi Kt thic qué trinh phanh v gian dd phanh tirc t caa 6 t6? Bét: Thoi
gian tang luc phanh 0,4 s; th gian gir phanh 3 s; phand tit ca cac banh xeut phanh § dung
80 % Lrc bam.

Bai 2.7:

Mot nguoi dang 1ai xe chuyén dong trén duong cao éc voi tée do V=120 km/h, At chot trong
thiy bién b&o “Han ché toc do tdi da 60 km/h” & phia trude, cach 6 td Bt doan S= 25 m. lap trc
ngudi lai nha ban dap ga va dap phanh dé giam tdc do 6 td \6i gia ¢ chim din déu b= 3 m/S.
Thiét bi kiém tra Hc do dat sau bén bao not doan Sc= 100 m. B qua trc cin khéng khi, kc cin
lan va anh huong aia cac kibi lugng chugn dong quay trong &ithdng truyén lyc, mit duong king
phing. Biét gia ©c¢ trong trudng g = 9,81 mfs thoi gian phin tng aia ngudi 14i t;= 0,6 s; thi gian
cham tac ding aia k¢ thing din dong phanh 4= 0,3 s; thi gian ting gia toc phanh4=0,5s; &
bam gira banh xe & mat duong ¢ = 08.

1. V& gian do phanh 6 t6?

2. Toc do cua 6 t6 i vi tri dat thiét b kiém tra tc d6?

3. Gia tic phanh &n thiét dé toc do caa 6 td 1a 60 km/haf vi tri dat thiét bj kiém tra tc do?
Bai 2.8:

Xac dinh ©ng quangiuong phanh dén khi drng hin, biét: phanhé tit ca cac banh xeut phanh
sir dung 80% #rc bam; ¥n thc bit dau phanh \§= 54 km/h; thi gian prin xa 0,2 s; tli gian clm
tac ding 0,1 s; thi gian tang lrc phanh 0,2 s;éhsd bam @aduong 0,7; b qua irc cin lan, luc cin
gio va b quaanh huong aia khbi lwong chuyn dong quay.

Bai 2.9:

Xac dinh gia 6c phanh &n thiét dé 6 t6 drmg trudc Vat can, bét: van tc aia 6 té khi phéat Bn
vat can Vo= 54 km/h; khé@ng cach dta 6 t6 va gt can S = 90 m; thi gian plin xa 0,3 s; thyi gian
cham tac ding 0,3 s; thi gian krc phanh tang 0,2 s.

Bai 2.10:

Xac dinh van toc két thic qué trinh phanh, i van toc bit dau phanh = 65 km/h; phanié tat
ca cac banh xeyt phanh & dung 80% frc bam; 1& s6 bam 0,6; thi gian tang luc phanhi= 0,4 s;
thoi gian git phanh = 2 s; b qua trc cin lan, luc can gié va b quaanh huong aia khbi luong
chuyén dong quay.

Bai 2.11:

Xac dinh céc chtiéu danh gia chit luong phanh (giadc phanh én nht, thoi gian ntd nhit va
quangduong phanh nb nhat). Biét: van toc bit dau phanh = 75 km/h; & 6 bame = 0,7; b qua
lyc can lan, lyc cin gié va b quaanh huong aia khbi lwong chuyn dong quay.

Bai 2.12:

Xac dinh van toc bit dau phanh it vét 1ét trén duong 7m(quangiuong phanh i luc phanh ac
dai); thoi gian krc phanh ting 0,2 s; hé 85 bam @a duong ¢ = 0,6; Id qua {rc cin lin, lyc can gio va
bo quaanh huong aia khbi lugng chugn dong quay.

Bai 2.13:
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Xac dinh gia 6c phanh &n thiét dé 6 t6 drmg trudc Vat can, bét: van tc aia 6 té khi phéat Bn
vat can Vo= 90 km/h; khé@ng céch gia 6 t6 va %t can S = 100 m; tbi gian phin xa 0,5 s; thi gian
cham tac ding 0,4 s; thi gian krc phanh tang 0,2 s.

Bai 2.14:

Xac dinh van thc két thac qua trinh phanh. &ivan toc bit dau phanh = 80 km/h; phank tat
ca cac banh xeuk phanh & dung 50% trc bam; | s5 bam 0,8; thi gian ting luc phanh $=0,3 s);
thoi gian git phanh = 3 s; B qua {rc can lin; luc cin gi6 va b quaanh huong aia khdi lugng
chuyén dong quay.

Bai 2.15:

Xac dinh ©ng quangiuong phanh dén khi drng han. Biét phanho tit ca cac banh xeut phanh
sir dung 90% rc bam; ¥n toc bt dau phanh \§ = 60 km/h; thi gian phin xa 0,3 s; thi gian cim
tac ding 0,2 s; thi gian ting lyc phanh 0,3 s;éhsh bam 0,7; b qua rc cin lan, luc cin gio va b
quaanh huéng aia khdi lugng chuyn dong quay.

Bai 2.16:

Xac dinh gia 6¢c phanh én thiét ¢é 6 td dmg truéc Vat can. Biét van tc cia 6 td khi phat Bin
vat can Vo = 80 km/h; khéng cach dgita 6 t6 va va st can S = 150 m; thi gian phin xa 0,4 s; thi
gian ctAm tac ding 0,2 s; thi gian tang luc phanh 0,3 s.

Bai 2.17:

Xac dinh céc chtiéu danh gia chat luvong phanh ( giadc phanhdn nhit, thoi gian nld nhat va
quangduong phanh nb nhit ). Biét van toc bit dau phanh \§ = 85 km/h; I8 s bam 0,6; b qua irc
can lan, lyc can gié va b quaanh huong dia khbi luong chuygn dong quay.

Bai 2.18:

Xac dinh gia 6c phanh &n thiét ¢é 6 t6 dmg trudc vat can. Biét van toc cia 6 to khi phéat Bn
vat can Vo = 75 km/h; khéng cach dgta 6 t6 va it can S = 120 m; thi gian phin xa 0,4 s; tlyi gian
cham tac ding 0,2 s; thi gian tang lyc phanh 0,4 s.

Bai 2.19:

Mot 6 td phanh dp trén duong bing phing c6 1§ 6 bam i van toc ban dau Vo cho dén khi
dirng hin, chéu dai \ét Iét cia cac banh xe do duoc 1a S. Néu van toc aia 6 t6 trude khi phanh ting
hai Bn (Vo = 2Vp) thi chiu dai \ét Iét ting AS = a (m) (S.L =S, +AS, ). Biét gia ¢ trong truong
g; b qua trc cin khong khi, kc cin lin va anh huong aia cac kbi lugng chugn dong quay trong
hé thong truyén luc.

V& so dd cac lrc tac ding 1én 6 t6 khi phanh va xac dinh:

a. Gia 6¢c phanhdn nhit cia 6 t0 Jmax?

b. Van téc chuyén dong aia 6 to trudc khi phanh \ va chéu dai \ét 1ét S.?
Bai 2.20:

Mot 6 to dang chuyén dong Wi van toc Vo = 108 km/h phi phanh ép toc. Gh thiét gia He
phanh ting nhay vot dén gia ti Jmax= 0,8.g. Ti gian ptin xa cia lai xe { = 0,4 s; thi gian chim
tac ding aia k¢ thong phanh4= 0,2 s. Hay xadinh quangitudong phanh @a 6 to cho dén khi dirng
han.

Bai 2.21:

Mot & t6 chugn dong Wi van toc 36 km/h trén dudng trong thanh ph Khoang cach i truc doc
cia 6 t6 dén via hé 1a 1,8 m; chii rong 6 t6 1a 1,6 m. Trénia hé cach g duong 1 m nguoi ta dat
mot bién b&o,o thoi diém nay 6 td cach B bao 20 m. Tinh King & nga tr dwoc thé hién trén hinh,
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sau bén bao cé rdt ngudi di bo dirng che khét, sau d6 dot ngdt di sang duong Wi van toc 1,5 m/s
va khdng nhin gid/giao thong trén duong. Lai xe it budc phai phanh ép toc, sau thi gian cim

tac ding aia r¢ thong 6 t6 dugc phanhdi. Hé 5 bam d@a duong 0,637. Pin xa cia laixet = 1 s;
thoi gian chim tac ding adia ¢ thdng & = 0,4 s; thi gian tang luc phanh ¢ = 0. Hay xaatinh :

1. Quangiuong phanh &a 6 t6 cho dén khi drng hin.

2. Thyi gian tir khi phanh tac ghg dén khi ding.

3. Thoi gian tinh cho dén khi 6 t6 dén ngang bng bao hu.

4. Xac dinh quangiuong ma ngudi di bd ¢ thé xay ra tai ran.

5. Gia tc phanh i thiéu dé ngan ngira tai ran.

Bai 2.22:

Mot & td chugn dong wi van téc 50 km/h gn t6i nga tr. Cach khoang cach 30 mit nga tr, &
trén king dén tin hiéu tir dén xanh chuyén sang dén vang. Thoi gian phin xa cua lai xe t = 1 s; thvi
gian clim tac ding aia kg théng phanh4 = 0,3 s; thi gian ting lyc phanh4 = 0,3 s; nic d6 Sir
dung kha niang bam z/¢ = 0,8. Hay xadinh :

1. Gia ¢ chim din cn thiét dé 6 t6 dmg trudc canh dia dudng givi han qua duong &

nga tr.

2. Gia ti hé sd bam nld nhit dé 6 td co tié dat duoc gia He phanh nhu muyc 1.

3. Néu ke b bam @a duong 0,4 thi gia irnay khong tha mén cho 6 té trong caartmg hyp trén dé
phanh @ng dang vach gii han ma vuot qua ngét. Khoang cach &n thiét dé 6 t6 khac co th
phanh ang dung vach gisi han.

Bai 2.23:

Mot 6 t6 con chugn dong Wi van toc 70 km/h. Mt nguoi di xe dap dot ngot di qua mot chiéc xe
tai dang d6 cach 6 t6 con 26 m. Lai xe conapphanh xe i gia toc phanh khong doi, quéngdudng
phanh 14 43 m, nhung 1a khoang cach dn dé dan i tai nan cho ngudi di xe dap. Thyi gian phin xa
cua lai xe t = 0,6 s; thi gian clim tac ding aia k¢ thong phanh4= 0,2 s; thi gian ting lyc phanh
ts = 0,4 s. Gd thiét rang sr va clam khénganh huong i quangduong phanh ga 6 té va giadc
phanh ladn nhit theo kf ning c6 thé trén & mat duong da cho. Hay xadinh khi nang khong dé
xay ra tai ran khi lai xe khéng cho 6 t6 ef quéa vin toc gioi han trén doan duong do. (van tbc gisi
han & doan duong do6 la v = 50 km/h).

Bai 2.24:

Hay xé&cdinh he sd hiéu qua phanh @a 6 to trén duong cé & b bam 0,8; do truot 10% khi 6 t6
chuyén dong lén dc va phanh ahy cau sau. B qua trc can khdng khi vadc cin lan. Biét G = 1700
kG;L=2,36 m;a=1,1 mgyhw 0,6 m.

Bai 2.25

Mot 14i xe gay tai an trén dudng rim ngang , uét cO k¢ sb bam 0,4. Trén 6 td ¢phanh duoc
cac banh xeam truéc. Quangiuong phanh theodt trén duong la 25m. hay xadinh van tc chuyén
dong dia 6 to ic ngudi lai bt dau phanh xe. Bit a/L = 0,6; L = 0,35. B qua {rc cin lin va lyc
can khong khi.

Bai 2.26:

Hay x&cdinh k¢ s6 hiéu qua phanh @a 6 t6 trén duong cé 1§ 5 bam 0,8; khi 6 t6 chuy dong
xudng d¢c 10% va phanh ¢k cau sau. B qua {rc cin khdng khi vadc cin lan. Biét G = 3000 kG;
L=25m;a=1,75 m;d* 0,9 m.

Bai 2.27:
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N. O t6 phanh &i gia toc J = 5,2 m/é. Hay xacdinh ti trong phan b Ién cac &u khi phanh. B
qua {rc cn lin va lyc can khong khi. Bt L = 3,98 m; = 0,71 m.
Bai 2.28:

O t6 chu§n dong Wi van toc 75 km/h trén duong nim ngang c6 &1 can lan f = 0,015; hé 5
bam 0,6. Hay xadinh \an téc chuyn dong aia 6 t6 sau khi phanh €&anh xe sau dén gii han
bam trén doan duong 5 m. Bét L=2,8 m; |3 =0,7 m; a = 1,5 myr= 0,4 m.

Bai 2.29:

Hay xacdinh thyi gian phanh @a 6 t6 c6 khi luong 2900 kg phanhrtvan toc 50 km/h d&én van
tc 20 km/h, Au phanh khi 6 t6 1éndt 5%; I¢ s bam 0,8. O t6 phanlttca cac banh xe varsiung
70% krc bam. B qua irc can lan va luc can khéng khi.

Bai 2.30:

Hay xacdinh 6 td khi gay tai am dang chuyén dong & van tbc ndo ®u quangdudng do duoc theo
vét phanh nhin thy trén duong 1a 19 m, #n duong ram ngang c6 &isd bam 0,8. Pong thyi hay xac
dinh khaing cach ma tinhitthoi diém nguoi lai phat hén ra chuéng ngai vat dén thoi diém nguoi

lai bit ¢au phanh xe. Githiét thoi gian phin xa caa lai xe va thi gian chim tac ding aia ¢ thong
la t, +t, = 1 s. Nu & van toc nhu trén ma phanh xe trén duong c6 1¢ 5 bam 0,35 thi quanduong
phanh & 14 bao nhiéu. Bt t, = 0,4 s, B s5 hiéu qui phanh Bng 1.

Bai 2.31:

Xac dinh céc chtiéu danh gia chit luong phanh (giadc phanh én nht, thoi gian ntd nhit va
quangduong phanh né nht). Biét van toc bit ddu phanh \§= 78 km/h; I¢ b bame = 0,6; b qua
lyc can lan, lyc cin gié va b quaanh huong aia khbi lwong chuyn dong quay.

LOI GI Al
Bai 2.1.
- Ta c6 so do xe khi phanh:

v

—
o

0] - X

Hinh 2.1: g léch luc phanh gia cac banh xe trén cacic
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- Gia s tong lrc phanh ¢a cac banh xe bén gih(Ppr=Ppr1+ Porz) 16n hon téng krc phanh aa cac
banh xe bén trai gR=Ppr1+Pp12) thi truc doc cia 6t6 § bi léch so Wi quy dao chuyén dong aia nd
trudc khi phanh 1 gog.

- Mémen to ra gécéch B l1a:

B

Mq = (P - PPT)'E (3.1)

- Néu bd quaanh huong aia cac phn lec ngang X va Ya thi phrong trinh chugn dong aia trc doc
6td quanh tng tdm O c6 ghg:

I, B=M,  hdc B:% (3.2)

Trong do:
|, - mémen quan tinhia 6t6 doi véi truc Z (truc thang dimg di qua trong tam O)
- Lay tich phan 24n biéu thrc (3.2), ching ta rim duoc:
M
B= T“.t2 +C (3.3)

Trong do:
t - thoi gian phanh
C - haing $ duoc xac dinh theo diéu kién ban dau
(khi t=0 thip=0, do iy C=0)

M,
Do d6 : p=—-"1 (3.4
21,
- Xac dinh Mg;
Gh thiét luc phanh bén g I6n hon luc phanh bén trai va theo dau bai dd chénh éch nay la
25% thi:

P — Py =0,25P; (3.5)
B B G B
M, = (R ~F) 5 =0,25R = 0,25, (3.6)
- Xac dinh thyi gian phanh:
t= e (3.7)
9.9

Trong do:
V, =54 km/h =14 m/s -an tc truéc khi phanh.
©=0,6 - 1§ 5 bam.

Thay céc gia irvao béu thic (3.4) ta duoc :

0,258 » B vV 0.25¢ 0,87 R
_ 272 (Ve ) _ n 7 -
F=—"% ' 1 19.81.0.6 (3:8)
22 p° \9¥ 2.~ 34 \98L0,
9 9,81
~0,155
Bai 2.2
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1. Xac dinh céc chi tiéu danh gia chit lwong phanh:
- Xac dinh gia tc phanh gc dai :

3, = % (3.9)
p
Trong do :
g = 9,81 mf5 gia 6¢ trong truong
¢ = 0,65 - & 5 bam dc¢
8jp - e s ké dén anh huong aia khdi lugng chuyn dong quay, vi b quaanh huong
cua khbi lrong chugn dong quay néi;, = 1.
Thay $ vao ta duoc:

3, =99 981065 4 aresm i) (3.10)

Pmax —
o

ip
- Xac dinh thyi gian phanh né nhit d¢én khi drng hin:

50

V, 3,6
t,  =—20 =—""——1=2,1786" 3.11
"™ g ® 9,81.0,65 %. (3-11)

- X4c dinh quangtuong phanh né nhit :

5)

2

S, = o= 30 g5 g06m) (312)

299 2.9,81.0,65
2. Tong quangdwong phanh dén khi dirng han:

Jr
// jP -
o3t | G n 4
S !
Vo
V2 ‘H\\
T
. t‘+t’+o’5t. et t‘ 2| tp

Hinh 2.1: Gidn dé phanh thuc té.
Trong d6 : - thoi gian phin xa cia nguoi lai
t,- thoi gian chim tac ding aia k¢ théng phanh
t3 - thoi gian tang lyc phanh
t4- thoi gian phanh §i gia thc phanh gc dai
- Trong khang thoi gian (4+t2) 6t6 chua phanh nén qudngduong twong tng la:

S = Vo (tr+ty) = 35—%.(0,5+ 0,3= 111110 (3.13)

Véi: Vo - van toc oia 6t trudc khi phanh (m/s).
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- Trong khang thyi gian & quéangduong duoc tinh din ding 1a:

S=05V.t= 0,5%3 0,4 2,778 (3.14)
- Trong khang thvi gian tmin quangduong dugc tinh
2
S, = Vo =15,126(m; (3.15)
2909
Vay quangduong phanh thc % :
S, =38+ $+ $=1111% 2,778 15126 29,015¢ (3.16)

Bai 2.3
1. Xac dinh cac chi tiéu danh gia chat lwong phanh: (Bé quaanh huong aia khbi lugng chugn
dong quayw;, luc can lan, lyc can giod)
- Gia ¢ phanh gc dai
Jomax = 99 (3.17)
Trong do:
g = 9,81 mi- gia Hc trong trudong
¢ =0,65- & 5 bam ac
Thay $ vao ta dugc:

Jpmax = 94 =9,81.0,65=6,3765(nfl} (3.18)
- Thoi gian phanh né nhit dén khi drng hn
45
\Y/
ton=—2=—20__1 966) (3.19)
3w 6,3765
- Quangduong phanh né nhit dén khi drng Hn
&l
, a9
Vo _\36) 45 o50m: (3.20)

P 2 3 e 26,3765

2. Van téc aia 6td khi két thuc qué trinh phanh:

Je |

] - : jP .

40,51 4 i

Vo - |

V2 |
~~1lv
o GtA056 | 7 - t

Hinh 2.2: Gidn dé phanh thuc té.
Trong do :
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tz = 0,5s - thi gian tang luc phanh

t,= 2s - thvi gian gir phanh
Phanho tat ca cac banh xepk phanh 6 dung 60% frc bam
- X4c dinh gia tc phanh

J,=0,6g¢p=0,6.9,81.0,65 3,8256( 9 (3.21)
- P giam van téc trong thvi gian ting luc phanh
t,.J,
AV, =V, =V, == (3.22)
Trong do :

V, - van tc aia 6t6 trudc khi phat hén vat can
V2 - van toc aia 6t6 khi it dau tang luc phanh
t3- thoi gian krc phanh tang
J, - gia ¢ phanh

Thay $ vao & duoc :

t,.J, ~0,5.3,8259

AV, = > =0,956475n /s (3.23)
- P giam van tc trong thvi gian gir phanh
AV, =1,J,=2.3,8259= 7,6518( 6 (3.24)
Vay van toc két thac qué trinh phanh
V=V -AV,-A\, (3.25)
45

:%—0,956475— 7,6518 3,89172%( s/

Bai 2.4

1. Vé so' dbd cac krc tac dung 1én 6t6 khi phanh; giin d6 phanh thuc té va xac dinh
gia toc phanh arc dai

* So dd cac trc tac ding Ién 6td khi phanh:

v P.=0, P=0 , P=0

el

|

Hinh 2.4: So' d6 cdc liee tac dung vao 6t6 khi phanh.

- 85
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

* So d phanh tlrc :
Jr

j—
—

tl__ t ta__‘

i

A
Y
l

// jP

P

Y

Vo
Vi \
- t‘+t’+o’5t. et t. 2 tp

Hinh 2.5: Gidn dé phanh thuc té.

Y

Trong do:

t; - thoi gian phin xa cia nguoi lai
t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang luc phanh
t4- thoi gian phanh §i gia thc phanh gc dai

- Xac dinh gia 6c phanh gc dai dé 6t6 dng trudc Vit can S5=3m

+ Quéangduong phanh thc t cia 6t6 dén khi drng hin

2
S, =S - §=(t+ 1+0,5%). Y+ 23/0

*~ pmax

(3.26)

V2
J = 0 3.27
= ~pmax 2.[(SA—g)—(;+;+o,5.g) .\g] (3.27)

55
3,6
2.{(10& 3-(03 0,2 0,5.0){;2’}}

2. Kiém tra xe c6 va clam vao chwéng ngai vat khong khi hé sb bam giira banh xe \6i mit
dwong la ¢=0,6
- Gia ¢ phanh gc dai

=7,37Mm/s)

Jomax = 00 =9,81.0,6- 5,886 & (3.28)
- Quangduong phanh 6t6 dén khi drng Hn
V2
S, =(t+4+0,5) M +—2 (3.29)
2.3 e
5e)
=(0,3+ 0,2+ 0,5.0,;31.20+ 3,6 =116,03(M)

3,6 2.5,88¢

Nhu vay khi h¢ s bame=0,6 thi S,=116,03(m) >%=100(m) nén 6td&va vao chudng ngi Vat.
Bai 2.5
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So dd céc trc tac ding 1&én 6t6 khi phanh

v P.=0, P=0 , P=0

Zl b ZZ

el

Hinh 2.6: So' d6 cdc liee tac dung vao 6t6 khi phanh.

Gian d6 phanh tlc t

i

t] tl - t3 o
> ir —
ti+t.40,5t; | t t
p
Vo +
fii—
t+t:+0,5t; - t. tp
Hinh 2.7: Gidn dé phanh thuc té.
1. Xac dinh gia téc phanh arc dai cia 6td:
- Quangduong phanh thc & cia 6t6 dén khi drng Hn

2
S, =S =(1+1+0,5.1) Y+ =2

2. ) max

=J = V°2
P 2] S, —(t+4,+0,58) V|
&
- 3,6 i 6,945(m/9
2. 35—( 0,4 0,3 0,5.04 —
3,6

87

Bai tap Ly thuyét 6 to

(3.30)

(3.31)



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

2. Hé b bam ¢ = 0,35 thi gia toc phanh arc dai cia 6t6:
Jma=0,8.2.0=0,8.9,81.0,35=2,7468(m/s?) (3.32)
- Quangduong phanh thc & cia 6t6 dén khi drng Hn
V2
Sp=(§+t2+0,5.t3).\{)+2J° (3.33)

*~ pmax

&
60, \36 g5 56am)
3.6 22,746

50,4+ 0,3+ 0,5.0,%

Vay khoang cach tang thém la:
AS= § - §=65,564- 35 30,564 (3.34)
Bai 2.6
1. Céc cli tiéu dang gia chat lwong phanh:
- Bé quaanh huéng aia khbi lugng chugn dong quay Sjp, hrc cin lan, lyc cin gio.
- Gia ¢ phanh gc dai:

Jme = 09 =9,81.0,7= 0,8671 & (3.35)
- Thoi gian phanh né nhit dén khi drng han:
80
V, 3,6
t =—2—=—""=3236 3.36
pmin meax 6,867 S} ( )
- Quangduong phanh né nhat dén khi drng hin:
(5]
2
= e 130) 35 956m (3.37)
23,  2.6,867

2. Van toc aia 6td khi két thic qua trinh phanh:
Gian d6 phanh tixc t& nhu hinh \&

Je | " A
‘ // : T jl'
056 | & L T ¢
i P
Vo - |
V2 |
s J®
. A0St | t. t

Hinh 2.8: Giin dé phanh thuc té.
Biét t:=0,4s, {=3s. Phanld tit ca cac banh xept phanh & dung 80% {rc bam
- X4c dinh gia tc phanh
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J,=0,8g9¢=0,8.9,81.0,# 5,4936( d (3.38)
- P giam van téc trong thvi gian ting luc phanh
t,.J
AV, =V, -V, = 32 » _ 0,5:5,4936 1,3734(m/s, (3.39)
- Po giam van téc trong thvi gian gir phanh
AV, =t,.J,=25,4936= 10,98720 $ (3.40)
Vay van toc két thac qua trinh phanh
Vi = Vo= AV, —AV, = g—l, 3734- 10,9872 00,1394 ¢ (3.41)

Bai 2.7
1. Gian @6 phanh 6t6:

|

Sk Ss
L, t. t:
pe il . I
t1+tz+0,5t3 | anjp i
I
—~ |
|
: "'h.\ l‘r
t1+t2+0,5t3 ("’ﬂ'v)/.}l’

Hinh 2.9: Gidn dé phanh thuc té.
2. Van téc 6td tai vi tri dat thiét bi:
- Van toc 6t6 wi vi tri dat thiét bi kiém tra e do dugc xac dinh tir cdng thiic quiangduong phanh
tong dng:

S,=§+ S=(t+ s+ 0,5.3t).y+\/°22t]v2 (3.42)
=V = V2-23,[(§+ §)-(t+ #+05.9) Y] (3.43)

:\/(13_’22)2—2.3{( 25+ 100-( 0,6 0,3 0,5.0){2—’2(%

=19,5(m/s)=70,2(km/h)
3. Gia toc phanh dn thiét:
- Gia ¢ phanh &n thiét dé téc do caa 6td 1a 60 (km/h)ai vi tri dat thiét bi kiém tra e do duoc xac
dinh tir cong thirc tinh quangtuong phanhdng @ng:
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S=S+ S=(t+ j+ 0,5.3t).y+v°2tlv (3.44)
=p
VZ-V?
=J = 0 (3.45)
" 2[(S- %) -(1+ 3+051) Y]
(56 (z8)
= 3,6 3,6 = 4,8 (m/9
2{(25+ 100—( 0,6 0,3 o,5.o){?32§ﬂ
Bai 2.8
Gian d6 phanh tirc té:
in A
t] tl - t3 -
-~ o jP _._
ti+t:+0,5t | t t
p
Vo ¥+
fii—
t+t:+0,5t; - t. tp

Hinh 2.3: Gidn dé phanh thuc té.
Trong do:
t; - thoi gian ,phn xa cia nguoi lai
t,- thoi gian chim tac ding aia k¢ théng phanh
t3- thoi gian tang luc phanh
t4- thoi gian phanh &i gia toc phanh gc dai
- Gia ¢ phanh gc dai
Jomax=0,809¢0=0,8.9,81.0,# 5,4936( d (3.46)
- Tong quangiudong phanh thc t dugc xac dinh theo cdng tirc

2

Sp=(§+t2+0,5.t3)x{)+23/° (3.47)

*~ pmax

58
50,2+ 0,1+ 0,5.0,)2(. 54j+ 3,6 = 26,478 (M)
3,6) 2.5,493¢
Bai 2.9
- Gia Hc phanh én thiét dé 6td dmg trudc Vat can duoc xac dinh dra trén béu thic tong quang
duong phanh thc té:
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2
Sp:(g+ t,+0,5L) V + Vo (3.48)
2. max
2
=J Vg (3.49)

2], —(t+ 4+ 0,58) V|
Trong do:
t; - thoi gian ,plin xa cia nguoi lai
t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang luc phanh
t4- thoi gian phanh §i gia thc phanh gc dai
V,- van toc aia 6td khi phéat [8in vt can
Jmax- gia ¢ phanh gc dai

Thay $ vao ta duoc:
54
3,6

J
2190-(0,3 0,3 0,502
[ ( )23’6}

=1,415 (m/$ (3.50)

pmax

Bai 2.10
Vi b qua trc cin lin, luc cin gio, anh huong aia khbi lugng chuygn dong quay (5;,=1) nén:
- X4c dinh gia tc phanh g

g g g
3,=-9 p-—9 08p=—9 038G, 351
"TGs, P Gs, T Gs, T (850

0898106 , 000

- P giam van tc trong thvi gian tang luc phanh:
t.J, 0,4.4,7088

AV, = 5 =0,942(m /s) (3.52)
- P giam van téc trong thvi gian gir phanh:
AV, =t,.] = 2.4,7088- 9,4176 & (3.53)
- Vay van toc két thic qua trinh phanh
V=V0—AV1—AV2=%—O,942— 0,4176 7,6960 & (3.54)
Bai 2.11
- Gia ¢ phanhdn nhit:
g g g g.¢
3 -9 p _ P = Go, =3 (3.55)
pmax pmax X
GJd,, Go,, ¢ Gs,, 0
Bo qua trc cin lan, lyc cin gid, anh huéng dia khbi lwgng chuyn dong quay §j,=1)
Viy 3 =206 867(m /1¢) (3.56)
- Thoi gian phanh né nhit:
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t 3,0346) (3.57)

pmin =y T 5867

pmax

- Quangduong phanh ngn nhit:

V2 3-6
S min — 0 —_— —31,6 Ill 3-58
pmin 2.\] 2.6,867 ( ) ( )

pmax

Bai 2.12
- Vét Iét trén duong S = 7 m, quandudng phanhing Wi luc phanh ge dai hay tng Wi gia toc
Jomax Vay ta co:
V.2 V2
S—_—1 __ % (3.59)
2.meax 290,
Trong do:
V1 - van toc¢ tai thoi diém hee phanh dat cyuc dai
g =9,81(mA - gia B¢ trong truong
ox = 0,6 - |& $5 bam ac cua 6td
=V, =/2S.9p =/2.7.9,81.0,6 9,080 5 (2.60)
- P giam van tc trong thvi gian tang luc phanh:
t,.J
R 0’2'9’281'0’6= 0,5886(n /5! (3.60)
Vay van toc bat dau phanh 4 1&:
\V, =V, +AV=0,08+ 0,5886- 9,668601 £3 34,8m h  (3.61)

AV

Bai 2.13
Gia thc phanh &n thiét dé 6td dmg truéc vat can duoc xac dinh dra trén béu thic t6ng

quangdudng phanh thc té:
2

S=(g+t2+o,5.t3).\4+2\/3 (3.62)
-p
V)
:Jp_z.[s—(u t,+0,55) V| (3:69)
Trong do:

t; - thoi gian ,plin xa cia nguoi lai
t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang luc phanh
t4- thoi gian phanh §i gia thc phanh gc dai
V,- van toc aia 6td khi phéat [8in vt can
Jmax- gia ¢ phanh gc dai

Thay $ vao ta duoc:
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&l
J = 3,6 90 =4,167fn /")
2.[10(}(0,& 0,4 0,5.0,)23.6}

Bai 2.14

- Bo quaanh huong dia khbi lwong chuyn dong quay (5, = 0), anh huéng aia hrc cn lan, luc cn
gio:

- X4c dinh gia tc phanh g

g g g
3,=-3 p-—9 05p=—9 0560, 3.64
"TGs, P Go, T Gs, Y (864

0598108 4 gy 1)

- P9 giam van téc trong thyi gian tang luc phanh:
t.J, 0,3.3,924

AV, = > > =0,59(m/s) (3.65)
- P giam van téc trong thvi gian gir phanh:

AV, =t,d, =3.3,924 11,7720 & (3.66)
Vay van toc két thac qua trinh phanh

V=V,—AV-AV, (3.67)

=38—%—o,59— 11,772 9,860 ¢ 3 35%m h

Bai 2.15
- Tong quéngtudng phanh dén khi drng hin la:

S=S+ S+ § (3.68)
- S la quangiuong tng Wi thoi gian prn xa va thyi gian cim tac ding aia k¢ thdng phanh:

S=V(t+1) (3.69)

Trong do:

t, - thoi gian phin xa
t, - thoi gian clim tac ding
- $ la quangiuong phanh trong khiag thyi gian tang luc phanh
S =05Vt (3.70)
Trong do:
t, - thoi gian tang lyc phanh
- S; la quangiuong phanh ¥i gia toc phanh gc dai

S=-0—=—0 (3.71)
20,0 2.0,900,

Vay tong quangiuong phanh a 6t6 dén khi drng hin:
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V2
S=S+ S+ S=( b t ) W—0 — 3.72
S § § ( 1 2 3§ [0} 2_0’99 q)x ( )
(GOJZ
50,3+ 0,2+ 0,5.0, 00, 138  _33306(m)

3,6 2.0,9.9,81.0,
Bai 2.16
Gia thc phanh &n thiét dé 6t dmg truéc vat can duoc xac dinh dra trén béu thic t6ng

quangdudng phanh thc té:
2

S=(g+t2+o,5.t3).\4+2\/3 (3.73)
=p
V2
:Jp_z.[s—(u t,+0,58) V, | (3.74)
Trong do6:

t; - thoi gian ,plin xa cia nguoi lai

t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang luc phanh

t4- thoi gian phanh &i gia thc phanh gc dai
V,- van toc aia 6td khi phéat [8in vat can

J,- gia ¢ phanh
Thay $ vao ta dugc:
80)
3,6

3= so7 L85 /)
2.[15(}( 0,4 0,2 0,5.09%}
Bai 2.17
- Gia ¢ phanhdn nhit:
g g g g.¢
J max:—Pmax: P = .G.QDXZ . (375)
P Gd,, P Go,, ¢ Gs,, 0
Bo6 qua trc cin lan, lyc can gid, anh huong aia khbi lwong chugn dong quay
Vay 3= 20100 5 g86m¢)
- Thoi gian phanh né nhit:
80
t Vo _ 36 _37g6) (3.76)

pmin =3~ " 5 886

pmax

- Quangdudng phanh ngn nhit:
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(BOJZ

2

Sy == =38/ _ 49 g5(m) (3.77)
23, 25886

Bai 2.18
Gia ¢ phanh én thiét dé 6td dmg trudc vat can duge xac dinh dra trén béu thic xac dinh

téng quangiuong phanh thc té:
2

S=(g+t2+o,5.t3).\4+2\/3 (3.78)
-p
V)
:Jp_z.[s—(u t,+0,55) V| 579
Trong do:

t; - thoi gian phin xa cia nguoi lai

t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang lec phanh

t4- thoi gian phanh &i gia thc phanh gc dai
V,- van toc aia 6td khi phéat [8in vt can

J,- gia ¢ phanh
80)
3,6

Thay $ vao ta duoc:
2.[120—( 0,4 0,2 0,5.0,)42.6}

J = =2,415fM /")

Bai 2.19
a. Gia toc phanh I6n nhat caa 6t6:
- Vi 6t6 phanh dp trén duong bing nén trong trudng hop nay 6td phanhisdung et lec bam.
- Gia ¢ phanhdn nhit caa 6t6:

3 = G0 (3.80)
b. Van téc chuyén déng aia 6té truéc khi phanh Vo
Dya vao chiu dai \ét 1ét ¢ 2 truong hyp ta co 2 phuong trinh:

V2
= 0 3.81
! 2. ) ax ( )
2
' (ZVO)
2.0 e
Trong do:

S - chiéu dai \ét 1ét do duoc ¢ truong hop thr nhit
S, - chidu dai \ét Iét do dugc & truong hyp th hai
AS - d6 tang quangduong phanh

V, -van tbc ban dau
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Jmax- gia ¢ phanhén nhit
- L4y biéu thrc (3.82) tir (3.81) ta dugc:

. (2v,) 2
S-§= o (3.83)
2.3 w2
2
= A = Yo (3.84)

2. pmax

J
/Z.A J /
— Vo _ SL3 pmax _ 23.39 (0] (3.85)

- Chiéu dai \ét 1ét S

2a.9p
VZ
§=—p -3 _32 (3.86)
2d 0 2990 3
Bai 2.20
- Trong khang thyi gian (h+ty) 6t6 chugn dong duoc quangiuong la:
S=V.(t+1) (3.87)
- Trong khang thyi gian tac @ng phanh4 (phanh i Jomay) 6t6 chugn dong dugc quéngtuong la:
V2
= 3.88
> 2. pmax ( )

Vay quangduong phanh thc € la:

S=S+ §:V0.(g+t2)+23/° (3.89)

*~ pmax

Vi
t; - thoi gian ,plin xa cia nguoi lai
t,- thoi gian chim tac ding aia k¢ théng phanh
t3- thoi gian phanh §i gia thc phanh gc dai
V,- van téc aia 6td khi phéat [8in vat can
Jmax- gia ¢ phanh gc dai

Thay $ vao ta dugc:
S :@.(o,m o,%i

= 75,34(m).
3,6 2.0,8.9,8,

Bai 2.21
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Hwong di cia
ngudi di bo +

20 m
= =
w© s
E o
=
|:| nguoi
Bidy dibo
bao

Hinh 2.4: So d6 6té khi phanh.

1. Quangdwdong phanh dén khi dirng han:
2
Sp:(g+r2+o,5.t3).\4,+2\J/° (3.90)

J prrex
Khi phanh (khéaimg) tt ca cac banh xe, c6 nghla sr dung hoan toan tng luong bam, ngh

la:
Jomax = 00 =9,81.0,63% 6,250 £ (3.91)
Vay ta co:
&
36 3,6
S =—.(1+ 0,4+ O +~—"-4- =22 (m).
P 3,6( O) 2.6,25 (m)

2. Thoi gian tir khi phanh tac dung dén khi dirng han:
\Y/ . . N
°—, 6t6 chugn dong Wi Jymax=coNst, Nén:

Ot6 phanh trong toarplihoi gian t, = 3

pmax

36

6
t,=———-=1,6(s
= 6.25 s)

3. Thoi gian tinh cho dén khi 6t6 dén ngang bing bao hiu:
Trong khaing thyi gian cim tac ding phanh (tty), 6td chugn dong Wi van toc V=const,

guangduong 6t6 di duoc la:
(3.92)

Si=Vo. (ti+t2)=14(m)
- Khoang cachi vo xe ©i bién bao htu S=20m. Khi 6td Bt dau phanh thi khang cach conal 1a:

Sp= ]~ $=20-14= 6(m

- Vi trong khaing thyi gian phanh #i gia t6¢c phanh gc dai, 6t6 chugn dong clim din déu nén ta

c6 phuong trinh:
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‘]pmax
Sp = Vot ——0 3 (3.93)
6,25, 36
Hay —2212-°t 16=0
Y Ty T3

Giai phuong trinh taduoc:
t,=2,4() vat,, =0,8(s)
- Gié thi ty2= 2,4 (S) khdng c6 y n@ghvi thoi gian cho dén khi drng hin moi chi & t,=1,6 (s). Nén
t,2= 0,8 (s) tlha man.
Vay thoi gian 6t6 dén ngang bng bao la:
te = (4 +1,)+t,=1,4+ 0,8= 2,26 (3.94)
4. Quangdwong nguoi di bo di dwoc:
Trong khaing thi gian ta, Néu 6t6 va chm véi nguoi di bo thi ngroi di bo di dugc quang
duong la:
Sy = V-1, =1,5.2,2= 3,3M (3.95)
Néu trong tinh héing trén hinh, chiing ta tidwroc ving c6 th xay ra va clam tir 2 + 3,6 (m)
cach bén bao.Vi vy ngudi di bo di dugc khaing cach 3,3 (m) soov bién bao nén ngudi di bo 5
nam trong viing va cim.
5. Gia toc phanh i thiéu dé ngin ngira tai nan:
Dé ngin ngira tai n, quangiuong phii dirng xe 1a $=S,=20m.
- Trong khang thoi gian cim tac, ding xe di dwoc quangiuong la:
S =V,.( t+ t,) =14(m) khong thay doi.

=S, = § - $=20-14= 6(n)

V2
Ma = S 3.96
720 (3.96)
(58)
2
3= 30 g 33mré).
2s, 2
Bai 2.22

1. Gia tbc cham dan can thiét:
Gia e chim dan cn thiét dé 6t6 dng truéc canh aia dudng gibi han qua dudong aia nga tr
duogc xac dinh dra trén biu thrc tong quangiuong phanh thc #:

2
S, =({+14+0,58) N+ (3.97)
2.0 e
2
=3 = Yo (3.98)

o 2]S,—(4+4+0,5L) V, |
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&

= =8,57(Mm /<)
2. 30—(1+ 0,3 0,5.0,)3.—
3,6
2. Gia tri hé sb bam nhé nhat:
z Z ‘]pmax
E=—=0nin =" l=——
€ g
Trong do:
€ - mirc do s dung kha nang bam
Z - gia 6c phanh tuwong doi
¢ - h¢ sb bam
J
= Prin = T = 8,57 =1,09 (3.99)
g 08981
3. Gia toc phanh trong truéng hep nay:
J,=0,8g¢p=10,8.9,810,4 3.14¢ ¢ (3.100)

- Vi gia toc phanh nhu vay, quéngduong phanh tuong ing dé 6t6 dmg trudc vach gibi han cia nga
tu la:
V 2
Sp=(§+t2+0,5.t3).\{)+23 (3.101)

P

(50}2

50 3,6

1+ 0,3+ 0,5.0,3 —+~—%—= 50,8%5(
:( $ 3,6 2.314

Bai 2.23
- Gia ¢ phanh a 6t6 duoc xac dinh dra trén éng quangtudong phanh dén khi drng han.
2

S, =({+4+0,58) N+ (3.101)
2,
2
=J,= Yo (3.102)

" 2]S,—(t+14+0,5L) V]
Trong do:
t; - thoi gian ,plin xa cia nguoi lai
t,- thoi gian chim tac ding aia ¢ théng phanh
t3- thoi gian tang luc phanh
V,- van téc aia 6td khi phéat [8in vt can
J,- gia ¢ phanh gc dai
Thay $ vao ta duoc:
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5
3= 50 _57=8m/ )
2.[4&(0,& 0,2 0,5.0,)43.6}

Ot6 drng sau khi chudn dong mot doan dudng (S) 1a 43m, song dé khdng gay tai mn thi
Otd phii dimg trén doan duong c6 chiu dai S'p = 26m. Vi J=8m/$=Jn.x cho nén quénguong
phanh @a 6t6 dén khi ding hin, khi phanh §i JoymaxVa chy & van toc gisi han v=50 km/h la:
50

5
S'p:(0,6+ 0,2+ 0,5.0,)135—0+i= 13,88 12,66 15,94

,6 2.8
Bai 2.24

Hinh 2.5: So' d6 cdc liee tac dung vao 6t6 khi phanh.

i[%]
o =arctg—— = arctg0,k 5,7
100

- Phuong trinh chuyn dong ala 6t6 khi phanh duoc viét nhu sau:

P=R,+P (3.103)

- Lap phuong trinh can Bng momen dbi voi diém A:
Z,L+P.h-RPh-Gou.a= ( (3.104)
Hay: Z,L+(R,+R).h- Ph- Gosx.a ( (3.105)
Z,L+R,.h-Gosx.a= ( (3.106)

- Khi phanh é&u sau dén gisi han bam: B:=Z,.¢
Vay: Z,L+Z,p.h— Gaox=( (3.107)
_Gaox (3.108)
L +¢.h,
100
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- Hé s hiéu qua phanh éa 6to § Ia:
P2 Z, amsa  11.0,99

)= =2 = =0,38 (3.109)
Gy G L+oh 2,36+0,80,6
Nhu vay hiéu qua phanh dat 38%
Bai 2.25
So dd céc trc tac ding 1én 6t6 khi phanh:
A4 P—=0, P=0, P=0
-
N =
b, ~ ) +
-Zl a L b —ZZ
—t L -

Hinh 2.6: So' d6 cdc liee tac dung vao 6t6 khi phanh.
h,
)(1———06 y—L =0,35,¢=0,4,S5,=25m, x,=1-0,6=0,4

- Vi 6t6 cH phanh duoc cac banh xeaa truéc nén:

- Phuong trinh can Bng mémen dbi voi diém A:
Gb-Z.L+P.Rh =0 (3.111)
Ma P, = B, nén:
Gb-Z.L+R.h =0 (3.112)
z,-_Gb _ Gx (3.113)
L-gph, 1-9y
Zp_Z__ % __ 04 465 (3.114)

P Gp G 1- qoy 1—04035
- Quangduong phanh tuong trng (S) xac dinh theo cong tirc:

V2
=§=r—o (3.115)
254p K,
=V =/S,254¢ K, =./25.254.0,4.0,465 34,k H (3.116)

Bai 2.26
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Hinh 2.7: So' dé cac kec tac ding vao 6td khi phanh.

arct | [%] arctg0,x= 5,7 (3.117)
o = _— = , = , .
g 100 J
- Phuong trinh chuyn dong ala 6t6 khi phanh duoc viét nhu sau:
pj =P,-P (3.118)
- Lap phuong trinh can Bng momen dbi voi diém A:
Z,L+P.h+RPh-Gaosx=C (3.119)
Hay: Z,L+(R,-R).h+ Ph- Gosx.a ( (2.120
Z,L+R,.h-Gosx.a= ( (3.121)
- Khi phanh &u sau dén gisi han bam: B:=Z,.¢
Vay: Z,L+Z,p.h— Gaox=( (3.122)
_, 7, - Gaox (3.123)
L +¢.h,

- Hé s hiéu qua phanh éa 6to § Ia:
P
K =02 Lo @0x L7509 g0 (3.124)
Go G L+ go.f’b 2,5+ 0,8.0,9
- Nhu vay hiéu qua phanh dat 53,8%
Bai 2.27
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v P.=0, P=0 , P=0
ot Pj
n| o + ) +
A Pk Yo\
i D OE ARt LY
| | [ |
Z, " L b _ y /)
L

Hinh 2.8: So' dé cac kec tac ding vao 6td khi phanh.

- B6 qua trc can lan, luc can khdng khi. Tr so dd cac irc tac ding 1én 6t6 khi xe chudn dong ta vét
phuong trinh can Bng:

PP, Hay P="u (3.125)

g

Theo dau bai thi G=18000N, G=21000N

= G=G+ G,=39000N

Gyl _21000.3,98

= 2,1431fm" 3.126
G 39000 m ( )
b= Gl = 18000'3’98: 1,8369(M (3.127)
G 39000
- Viét phuong trinh can Bng mémen cho diém A ta duoc:
Z,L+P.h-Ga=0 (3.128)
Hay: Z,.L+PF.h-Ga=0
G
G.a-P.h G.a—a.Jp.h1

39000.2,1433:&OOO .5,2.0,7
9,81

= ’ =17312,37 (N)
3,98

- Tai trong tac dng 1én éu trude khi phanh la:
Z,= G- Z,=39000- 17312,3% 21687, (N)

Bai 2.28
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Hinh 2.9: So' d6 cdc liee tac dung vao 6t6 khi phanh.

Trong do:
a =1,5 m - khéng cach trong tim dén ciu trudc cia 6td
b=L-a=1,3m - khoang cach trong tim dén ciu sau da 6td
L =2,8 m - chéu dai co s¢ cia 6td
Vo =75 km/h - ¥n toc ban dau caa 6t6
f=0,015 - | 5 can lan cua 6t6
©=0,6 - hé 5 bam @ia duong
G.b . . , , A s A
Z = L phin hrc thang dirng tac ding Ién @u trudc aia 6t

G.a , A aon
Z,= I phin hrc thang dung tac dung Ién @u trudc cia O6td

- Phuong trinh chuyn dong aia 6td khi phanh:

Rp=Pot+F (3.130)
- Vi phanhdén gioi han bam nén:
= & J, = %m +G.f
g (3.132)
g.a
- Thay $ vao ta duoc:
J, =9’82%5.0,6+ 9,81.0,015 3,30 ¢ (3.133)

Pé xac dinh van toc chuyn dong aia 6td sau khi phanh tard vao cong tic tinh quéngiuong
phanh:

S _(Vo_Vl)2
P23

p

(3.134)
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=V, =V - [2.5.] (3.135)

= _[2533= 151

Bai 2.29
- C4c lrc can tong @ng khi phanh:
Ps=PF+R=0,7P+ P=0,7mgp, + mgsim

=m. g.(O, 79, + sinx) (3.136)
a =arctg(0,05) =2,86°

Mat khac:
P =—P, (3.137)
P
=] =——=_ dv (3.138)
m  dt
LN j— mdv j WMy v (3.139)
P P
px A A px
s0_ 2
_ Vi—V, 3,6 3,6
=1,39(6
9.(0,7¢+ sina) 9,81. 0,7.0,8 sin2,8p ®)
Bai 2.30
*Trwong hop ¢x=0,8:
- Gia ¢ phanh duoc tinh theo cong ttc:
g
J=—2_p (3.140)
p p
G,
- Do Kg=1 nén B=P,
3= dp =2 Gp=32_38L08 7 ggmis; (3.141)
G35, 5, 1

- Van toc khi 6t6 dang gay tai nan:
Vét phanh trén duong la 19m, chinh la quaryong phanh ¥i gia tc phanh gc dai Jymas

V2
S, =19= (3.142)
2J pmax
=V, =19.2J,,,,=1/19.2.7,848 17,27 ¢ (3.143)
- Khoang cach nguoi lai phat hén chudng naui vat:
S=S+ S+ § (3.144)
Trong do:

S; - quangduong ma 6t6 di duoc trong khang thyi gian phin xa va clim tac ding
cua k¢ thong.

S=(t+4).V, (3.145)

S, - quangduong ma 6t6 di dugc trong khang thoi gian tang luc phanh
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S,=0,54V, (3.14&)

Ss - quangduong ma 6t 6 di dugc trong khang thyi gian Jmax
S=19m
Vay S=(t+t,+0,58) V, + 19 (3.147)

:(l+ 0,5.0,1) A7,2%F 19 39, 7@(
* Trwong hep ¢’=0,35
- Gia ¢ phanh:

g9 9,81.0,35

Jpmax = S =3,43m /<) (3.148)

i
- Véi van toc khi 6t6 dang gay tai nan Van la V, thi quangtuong phanh la:

2
sp'=(g+r2+o,5.r3).\4,+2V° =(1+ 0,5.0,% .17,2¥17’272

3 2.3,43
=64,16{M)
Bai 2.31
- Gia ¢ phanhdn nhit:
g g g g.¢
J =3 p - P = Gop, = 2P (3.149)
pmax pmax X
G.oj, Gs, " Go, Ojp
(Bo qua trc can lin, luc cin gid, anh huong aia khbi lwong chuyn dong quay)
Viy 3 = 202085 gg6m /)
- Thoi gian phanh né nhit:
80
vV, 3,6

t =3,7756) (3.150)

pmin =3~ " 5 886

pmax

- Quangdudng phanh ngn nhit:

(80)2

2

Vo _\36) _ 4 g5m) (3.151)
P 2 3 e 25,886
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CHUONG III: TINH ON PINH VA QUAY VONG CUA O TO
. TOM TAT LY THUYET
1) Tinh 6n dinh cta 6 t6:
1.1) On dinh doc ciia 6 td
a) On dinh doc cua 6 to khi 1én dc:
+) O t6 ¢6 @u sau chu dong:
aQ,

Go6c goi han truot: tana, =
L-o,-h,

Goc gii han lat:  tana, :hﬁ
¢]
+) O t6 ¢O @u trude chu dong:
b.op,

Go6c goi han truot: tana, =
L+o,.h

g

. . b
GOc goi han lat: tano, = —
hg
+) O t6 c6 it ca cac cau chu dong:
Go6c gbi han truot: tano, = @,

GOc gbi han lat: tana, :hﬁ
¢]
b) On dinh doc cua 6 t6 khi xubng ddc:
+) O t6 ¢6 @u sau chu dong:

. . ! a.
GoOc gbi han trugt: tano,, = I
L+o,.h,
, .. . , a
GOc goi han lat: tana, :h_
¢]
+) O t6 c0 @u trudce chu dong:
f . : b.
GoOc gbi han truot: tano,, T
L-o,h,
, .. . , a
GOc goi han lat: tana, :h_
¢]
+) O t0 c6 #t ca cac cau chi dong:
Goc gbi han trugt: tana, = o,
Goc gbihan lat:  tana, :hi

9
¢) On dinh doc ctia 6 to chuyén dong trén duong bang:
G.b
K.F.h,

Van toc gi6i han lat: v, =3,6 (km/h)

1.2) On dinh ngang ciia é t6:
a) On dinh ngang cua 6 t6 khi quay vong tréduong bang:
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Van tdc gidi han truot: Vo = 3,6/ 9.Rop, (km/h)

Van tbe gioi han lat: v, =3,6 | 9;? B (kmih)
g

b) On dinh ngang cta 6 t6 khi chuyén dong thang trén dudng nghiéng ngang:

Goéc gbi han trugt:  tanB, =o,
Géc gbihanlit:  tanp, = —-
2h,
c) On ngang cta 6 t6 khi quay vong tréndudng nghiéng ngang:
+) Puong nghiéng \é phia tim quay vong:
B+ 2h,.tanp)
2h, - B.tam3

Van toc gi6i han lat: v, =3, 6\/ ( g.R (km/h)

. +tanf) R.
Van tée giéi han truot: v, =3,6 (o, +@B)RG s
1-¢,.tanB
+) Puong nghiéng hudng ra ngoai tAm quay vong:
L (B-2h,.tanB)
Vén toc gidi han 1at: v, =3,6 g.R (km/h)
2h, + B.tam
. —tanB) R.
Van tée giéi han truot: v, =3,6 (o, —t@anB) RG s
1+ o, .tanp

2) Tinh din hwéng ciia 6 to:
2.1) Pong luc hoc 6 16 khi l6p khéng bién dang:
+) Piéu kién quay vong khéng tirot:
2

COtB — Ccota. = TBl

+) Ban kinh quay vong @mhat tinh dén tam truc doc ctia 6 to:
L
2tano
+) Ban kinh quay vong tintén tam vét banh xe phia ngoai:
L B
= +

R 2sin@  2co9
+) Hanh lang quay vongie cac banh xe dan huéng:

Hv =Ry - Rr
2.2) Pong hoc quay vong khi Bp bién dang:
+) Ban kinh quay vong tinkén tim d6i xtng doc cta 6 t6:

L L
RJ = ~
tand, + tan(0-38) 38,+0-3,

+) Ban kinh quay vong tinkén tim vét banh xe phia ngoai:

R, = R +0,58

cos(6-3,)
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Il. BAI T AP MAU

. BAI T AP

Bai 3.1: Xay dung béu thic, xac dinh goc gbi han truot va goc ghi han lat caa 6 td 2 éu chi dong
chuyén dong 1&én dc. Biét hé b bam ¢ = 08; chidu dai co so cia 8 td L=2,7m; ckiu cao tong tdm
hg=1,1m; kh@ng cach i trong tam dén cu truéc a=1,3m.

Bai 3.2: O t6 c6 tong luong toan B G=17000N; chiu dai co s L=2,3m; khang cach trong tam
dén cu truéc a=1,2m; din tich @n chinh dén F=2,5 (M); hé s6 can khong khi K=0.25 (Ngm*)
chuyén dong thing trén duong king phing. Xac dinh chéu cao diém dat lyc cin khong khi dé van
téc givi han lat @6 Vgn=700km/h.

Bai 3.3: O t0 @i c6 cu sau ch dong 1én dc wi géc dic o =19 trén niit duong cé 1§ sb bam dc
¢ =0,4. Hay kém tra khi ning chuyén dong Ién dc khdng iy ra truot, lat, bo qua trc cin lin. S6
liéu cho truéc y=hg/L=0,5; x=a/L=0,7.

Bai 3.4: Xac dinh gibi han 6n dinh dyc cia 6t khi dd quay dau 1én ddc va chugn dong thing trén
duong king. BEt: toa do trong tam a=3,7m; b=1,6mghl,4m; co cau phanh éng dit tai cac banh
xe tmc sau; &u sau ch dong; tong luong toan b G=5400kG; din tich @n chinh dén F=5nf; he
sd can khong khi K=0,4N%m®: chiéu cao tpng tam dén tich &n chinh dén h,=1,7m.

Bai 3.5: O t6 #i c6 chéu cao tong tdm l=1,5m; khang cach i trong tim dén ciu sau b=800mm
chuyén dong déu 1én dic c6 d6 déc a = 20°. Kiém tra dicu kieén 6n dinh khéng 4t cia 6 t0, b qua
lwc can khéng khi vadc cin lan.

Bai 3.6: Xay dyng béu thic, xac dinh géc gbi han truot va goc ghi han lat caa 6 t6 2 éu c6 du
sau cli dong chuyn dong xuwbng dbe. Biét he b bame = 075; chiéu dai co so caa 8 td L=3,2m;
chiéu cao tong tam lg=1,2m; khang cachi trong tdm dén ciu truéc a=1,5m.

Bai 3.7: O t6 c6 chiu cao tong tam k=1,1m; I& rong Wt banh xe &u truéc va édu sau B=1,7m;
chuyén dong thing tén dudng nghiéng ngang célsd bame, = 0,7. Vé so dd cac irc tac ding Ién
0 t6 va xac dinh géc gbi han truot va goc gbi han lat.

Bai 3.8: Xac dinh gisi han on dinh khi quay vong tréduong king va chugn dong thing trén duong
nghiéng, bit: ban kinh quay vong R=10m; éhicao tong tam, =1,0m; tdm ét banh trudc va sau
trang nhau B=B,=1,8m; & 5 bam ngang,=0,6.

Bai 3.9: O t6 c6 B rong Wt banh xe &u trudc va éu sau B=1,755m; chil cao tong tam K=0,9m
chuyén dong thaing trén duong nghiéng ngang c6 goc nghiéng ngahg 25°va ke s6 bam ngang
gitta banh xe & mat duong ¢ = 06. Xac dinh khi nang chuyén dong aia 6 t6o ché do trén.

Bai 3.10: O t6 #i co trong luong toan B G=50000 (N); cliu rong ¥t banh xe &u trudéc va @u sau
B=1,8 (m); chtu cao tong tdm K=1,1 (m); quay vongiéu Véi ban kinh R=60 (m) trén duong
nghiéng ngangd =12° theo huéng kit loi cho 6 td khi quay vong ¢t quan tinh ly tim huéng
phia chan éc), k& 5 bam ngang =0,7; gia éc trong truong g=9,81 (mA). Bé qua bén dang aia
16p va I thong treo. \& so d cAc trc tac ding 18n 6 to va xac dinh:
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1. Téc d6 gioi han lat va ¢ do gidi han truot ngang éa 6 t6?

2. Khi ¢ 85 bam ngangp =0,85 thi 6 t& c&dam bio 6n dinh ngang khi quay vong tréhrong

nghiéng hay khong?

Bai 3.11: O t6 du ich c6 tong lwong G=20000 (N); cldlu rong et banh xe &u truéc va @u sau
B=1,7 (m); chtu cao tong tam lg=1,0 (m); quay vongéu v6i ban kinh R=55 (m) vaan tc khéng
d6i trén duong nghiéng ngang =10 theo huéng cé bi cho 6 t6 khi quay vong ¢t quéan tinh ly
tam huéng @ phia dinh dbc), k& b bam ngangp =0,7; gia ¢ trong truong g=9,81(mfA. Bo qua &

bién dang aia Kp va ¢ thong treo.

1. V& so d céac irc tac ding 1én 6 t6?

2. Toc @ gisi han lat caa 6 t6?

3. Toc d gisi han truot ngang éa 6 t6?

Bai 3.12: O t6 #i co trong luong toan B G=50000 (N); cliu rong ¥t banh xe &u trudc va @u sau
B=1,8 (m); chtu cao tong tdm B=1,1 (m); quay vongiéu Véi ban kinh R=60 (m) trén duong

nghiéng ngangd =12° theo huéng kit loi cho 6 td khi quay vong ¢t quan tinh ly tim hudng

phia chan éc), k¢ sb bam ngangp =0,7; gia éc trong truong g=9,81 (mA). Bo qua bén cang aia
16p va 1§ thong treo. \& so do cac lrc tac ding 1én 6 to va xac dinh:

1. Téc d6 gioi han lat va ¢ do gidi han truot ngang éa 6 t6?

2. Khi h¢ sb bam ngangp =0,8 thi 6 t& cdam hio 6n dinh ngang khi quay vong tréwong nghiéng
hay khéng?

Bai 3.13: Xac dinh goc nghiéngam thiét cia duong dé 6 td quay vongdn dinh ¢ van téc 54kmy/h.
Biét: mit duong nghiéng vao tam quay vong; ban kinh quay vong 30rg) bam ngangiea dudng
0,6; tam ¥t banh truéc va sau ng 1,640m; cléu cao tong tam 1,2m.

Bai 3.14: Xac dinh \an toc gisi han 6n dinh quay vong tréduong nghiéng. Bit: tdm \ét banh trudc,
sau tring nhau vaibg 1,8m; chiu cao tong tam 1,2m; &5 bam ngangp,=0,7; géc nghiéngia
duong &, huong nghiéng ra ngoai tam quay vong; bam kinh quay vong R=20m.

Bai 3.15: Cho 6 t6 c6 hai tic, truc trudc din hudng. BEt: tam \ét banh trudc va banh sauing
2,155m; chiu dai co so 2,490m; khang cach tam trdang 1,550m; goc quayh nhit caa banh xe
dan huéng phia trong 1a 30

1. Xac dinh hanh lang quay vong.

2. Xac dinh gdc quay vongua banh xe &h huéng phia ngoai sao cho khéngyxa trugt cac banh
xe.

Bai 3.16: O t6 c6 hai tuc, c6 toc trudc din huéng. Bét: tAm \ét banh trudc va sau ing 1,425 (m);
chiéu dai co s¢ 2,520 (m); khdng cach tam trdang 1,005 (m).

1.Xay drng biu thic diéu kién quay vongting.

2.X4c dinh hanh lang quay vongi@ cac banh xead hudng, bét goc quay da banh xe &h huéng
bén ngoai la 20

Bai 3.17:Xac dinh: ban kinh quay vong amhit tinh dén truc d6i xiing e cia 6 td; ban kinh quay
vong tinhdén banh xe &h huéng phia ngoai; ban kinh quay vong titém banh xe ah huéng phia
trong. BEt: tam \ét banh truéc va banh saudbg 1,935m; chiu dai co s& 2,490m; khang cach tam
tru dirng 1,435m; géc quayie banh xe &h huéng bén trong 1a 28
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Bai 3.18: 0 t6 du Ich c6 chiu rong et banh xe éu trudc va du sau B=1,76m; chi dai co sé cua
6 to L=2,7m; g6c quay vong nhit cia banh xe &h huéng phia trong 1a5, =2%; khaang cach i

tam tm dung dén tam \ét banh xe @n hudng c=0,21m. Hay xadinh:

1. Hanh lang quay vongia 6 t6

2. Goc quay vongu@ banh xe #h huéng phia ngoai sao cho khéngyxra hén tuong truot & cac
banh xe.

Bai 3.19: O t6 i c6 chéu dai co so L=3,3m; & rong Wt banh xe &u truéc va du sau B=1,6m;ip
16p don c6 bé rong b=286mm. O td quay vong sang béaiphi nga r co ban kinh cong cua via hé
la 15m. Hay xadinh khaing cach & mép phia trongi@ banh xe &h hudng phia trong dén via ke
dé banh xe sau khdng chitydong dé 1én via hé.

Bai 3.20: O t6 &i c6 chbu dai co so L=3,8m; ty 5 truyén cia ke thong lai i=20; chéu rong Wt
banh xed hai du nhu nhau. Hay xacdinh goc quay vo ling can thigt dé 6 t6 quay vong sang i
vé6i ban kinh quay vonga@a banh xe zh huéng phia ngoai R15m.

Bai 3.21: 0 t6 ¢6 chiu dai co s6 L=4,0m; khang cach tam haidrdang Bi=1,7m. B qua bén dang
cua bp. Hay xaatinh ban kinh quay vongia banh xe h huéng phia ngoai khi géc quayi@ banh
xe din huéng phia trong la 25

Bai 3.22: O t6 ¢6 tong lugng toan B G=50000N; chiu dai co so L=3,8m; khang cach & trong
tam dén ciu trudc a=2,0m; B rong €t banh xe &u trudéc va éu sau B=1,8m. O t6 quay vorgu
V6i van toc 30km/h trén duong bing phing cé ban kinh quay voridong d6i 50m. Hay xaatinh tr
sd lyc bénd cac au khi b qua bén dang ngang ta bp va i ma sat trong vi sai.

Bai 3.23: Xac dinh ban kinh quay vongig 6 to6 dé dam bao 6 t6 quay vong an toan tréaong bing
phang co 1§ 5 bam ngangp, =0,27 \6i van toc khong doi V=30 km/h.

Bai 3.24: Hay xacdinh goc nghiéng rhnhit cia duong khi 6 t6 quay vondéu voi van t6c V=30
km/h wi ban kinh quay vong R=45d¢ lyc bam ngang §a banh xe & mit dudng gam t6i 0.

Bai 3.25: Xac dinh hanh lang quay vongia 6 t6 3 &u c6 Gu truéc din husng. Véi gia thiét raing 2
cau phia sau chiy dong cung mt vét banh xe. Géc quay vongr nhit caa banh xe bén trong la
35°; chidu rong co so caa 6 t6 B=1,64m; khing cach tam 2 trdung By=1,4m; khang cach i tam
truc can lng d&én cu trude a 3,5m.

Bai 3.26: O t6 c6 tong lugng toan B G=30000N; chiu dai co so L=2,7m; khang cach & trong
tam dén ciu trugc a=1,9m quay vondeu voi van toc V=40km/h trén duong bing phing cé ban kinh
quay vong R=35m. Hay xatinh d6 cing ngang ta bp xe éu sau Bu Gu trudc lap 16p xe co do
cang ngangC,, = 9,476110" N.rad " dé 6 t6 quay vongti.

Bai 3.27: O t6 bus c6 chii dai co s L=4,0 (m); tong lwong toan B G=70000 (N); ckiu rong \ét
banh xe 8u trudéc va é@u sau B=2,0 (m); khimg cach tam t dang ©i vét banh xe @n huéng
C=0,3 (m); chdu cao tong tam k=1,1 (m); goc quaysh nrit cia banh xe #h huéng phia trong
5,=38". Bo qua btn cang aia bp va 1§ thong treo.

1. V& so dd quay vong 6a 8 b va xac dinh ban kinh quay vong mht tinh dén tam ddi xing che
cia 0 t0 R?

2. V& so d6 cac {rc tac ding 1én 6 t6 khi quay vondéu trén duong king phing Wi ban kinh quay
vong ntd nhat R va xac dinh h¢ s bam ngangi@ trng Wt banh xe i mat duong? Bét: Gia H¢
trong truong g=9,81 (mA); K¢ 5 bam ngangia banh xe bén trongig 80% k& s5 bAm ngangia
banh xe bén ngoaiau toc givi han truot ngang y=20 (km/h).
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Bai 3.28: O t6 du ich c6 chéu dai co s¢ L=2,4 (m); chéu rong Wt banh xe &u truéc va @u sau
B=1,5 (m); kh@ng cach tam t; dung ti vét banh xe @n huéng C=0,2; goc quayh nhit cia
banh xe @n hudng phia trong, =36°. Bo qua & bién dang aia bp va 1§ thong treo.

1. V& so dd quay vong a 6 to va xac dinh ban kinh quay vong mht tinh dén tam ddi xing e
0t6 R?

2. V& so d6 cac {rc tac ding 1én 6 t6 khi quay vondéu trén duong king phing Wi ban kinh quay
vong ntd nhit R va xac dinh van téc gisi han truot ngang bdt hé s bam @ia dudnge =0,7; gia bc
trong truong g=9,81(m/A?

Bai 3.29: Xac dinh van toc gioi han xay ra hén tuong tr quay vong khitang chuyén dong thing.
Biét: chiéu dai co sé L=2,5m; tong lugng phan B trén tuc truéc 7200kN, toc sau 7000kN; do
ctrng ctong lan 1éch bén é@a ban xe trudc K;=24kN/rad; sau B=23kN/rad.

Bai 3.30: O t6 c6 chiu dai co so L=2,7 (m); tong lwong toan b G=50000 (N); ckiu rong Wt banh
xe Giu trudc va éu sau B=1,7 (m); khimg cach & tdm tm dtng i vét banh xe @n huéng C=0,2
(m); chiéu cao tong tam K=1,1 (m); géc quaydh nhit caa banh xe &h huong phia trongs, =35".
Bo6 qua bén dang aia Bp va 1 thing treo; giadc trong truong g=9,81 (mfs

1. V& so dd quay vong a 6 to va xac dinh ban kinh quay vong amhit tinh dén tam ddi xing e
cia 0 t0 R?

2. Xac dinh van t5¢ gisi han truot va \a tbc gisi han Iat khi 6 t& quay vongiéu voi ban kinh R va &
s6 bam ngang @i banh xe & mat duong ¢, = 0,7.

3. Hay kém tra khi ning 6n dinh ngang @a 6 t0, khi k& s5 bam ngang @ banh xe & mat duong
@, = 04;

LOI Gl Al

Bai 3.1:

Hinh 3.1

1. Xac dinh goc givi han trugt.
O t6 chugn dong Wi van toc nho, bd qua trc cin lin va lec can khéng khi.O t6 & dau truot
doc khi yc doc bing krc bam.

P=Gsin.o=Z.¢ (3.2)
O t6 2 éu chi dong : Ze=G.coso. (3.2)
Khi bat dau xay ra truot doc: a=cghd (3.3)

Tu (1) (2) 3= G.singh=G.cosagnt.o
< tangh=p=0.8
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& agn=arctan.0,8=38,66
2. Xac dinh goc givi han béi |at.
O t6 co th bi lat d6 quanh tac tdm éu sau khi momenat bang momen. Lac d6 phuong
trinh do momen quanh tast:|
G.sini.hg=Gcos.b (3.4)
Khi bat dau siy ra Bt do: o= ogp
Luc nay : G.sign. h, = G.cosgh.b

< tanogn = b/h, = L-a/h, = 2,7-1.3/1,1 = 1,27

= agne= arctan(1.27) = 51,84
Bai 3.2:

hw

Hinh 3.2
Khi & t& chugn dong Wi van 6c¢ 16n, 6 td co th bi 1at d6 quanh tAm trc ciu sau. § lat bat
dau co tie xay ra khi momenat bing momen céng ht va phin lyc phap tugn ¢ ciu trudc bing
khi Z; = 0.

Pu.hy= G.b (3.5)

< kF.Ahy=G.b

Gb
_ 3.6

<M KFv? 50
Khi bat dau lat: v = vgy

= =B = A0S LA 0,70 (m)

ghl ghl 0, 25.0’5{ 700]
3,
Bai 3.3
113

Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

1. Kiém tra kh niing khong truot.
Diéu kién dé 6 t6 khong btruot doc:

P.=Z,.¢ =Gsina (3.7)
O t6 du sau ch dong:

Z wzzzz% (a.cosa +h,cosx (3.8)
Thay (3.8) vao (3.7) ta dugc:

%(acom +h,sina).¢ > Gsina

< ag.cosa +hj.¢.sina >Lsina

< sina .(L-h, p)<a.p.cosx

Ly
& tana < ap - Lh
L-h, o 1-5 4
L
o tana Sﬂ=0,35
1- 0504

& a, <arctan(0,35) = 19,29°
Vay «,=19°<19,29 = chua xay ra truot . ()
2. Kiém tra kha ning khong lat.

Hién twong Kt bat dau co tke xay ra khi momenat va momen cbing ht quanh taméch can

bang nhau.
Khi bt dau lat Z,=0, goc dc a =ay, .
Luc d6 phuong trinh can Bng momen quanh taratl(tam tuc ciu sau).

Gsina,, h, = Gcosr, b (3.9)

ghl " g

a
L-a 17 1-07_

<:>tanagh,:h£: = 0,6
9

h, h, 05

9

L
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& agy, = arctan(0,6)= 30,96

Vi o =19°<q,, = 30,96 = khong xy ra kt do. (1
T (1),(I) 6 td dam bao chuyén dong Ién dc khong Ry ra truot, lat.
Bai 3.4:

Hinh 3.4a

1. Xac dinh giéi han on dinh doc khi @6 quay dau 1&én doc:
+) O t6 c6 tk bi truot doc khi lyc doc bing krc bam.
P,=Z,.¢0=Gsina (3.10)
Phanh éng dat ¢ ciu sau:

Z,=2~= %(acow +h, sina) (3.11)

Khi bat dau xay ra truot: a =y, (3.12)
Tu (3.10);(3.11) va (3.12x 0 t6 b truot khi:

%(acoszxght +h,sina g, ).¢ = Gsina gy,

& a.cosay, +hy.gsinay, = Lsinay,
< a.cosay, = (L-h,.p)sinag,
ap _ ap _ 3,707 _

L-h,o (a+b)-h,.@o @7+16)- 1407

= a4, =arctan(0,6) = 30,9

+) O t6 c6 th bi lat doc khi do doc a =a, . Khi bit dau xay ra bt Z,=0.

Phuong trinh momen quanh taratl(tAm tuc ciu sau):

Gsina y, .h,= Geosy , .b (3.13)

& tanay, = hﬁz i—i = 1,143

9

< tana gy, =

= a4, = arctan(1,143) = 48,81

2. Giéi han 6n dinh doc khi chuyén ddng trén dwong thang.
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0
| I 5 = bw
b
% & Zy
P
b a
L
Hinh 3.4b

Khi chuyén dong ¢ van toc cao, 0 t6 co thbi lat d6 quanh tam trc ciu sau khi v =y,
Khi d6 Z,=0. phuong trinh can Bng momen quanh tarat]
P,-h,=G.b (3.14)
& KFv?gh,=G.b

= Vg = Gb _ |170016 89,44 (m/s) = 321,984(km/h)
04517

KFh,

Bai 3.5:

Hinh 3.5
Khi 6 t6 lén dc qua cao ¢ =a,) 6 to co th bi lat d6 quanh tdm trc ciu sau. Lic nay
Z,=0; phuong trinh can Bng momen quanh tarat|

Gsina y, .h,= Geosy , .b (3.15)
< tanay, :—:%:0,53
) 15
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= a4, = 28,07

Vi o = 20°< a4, = 28,07 nén 6 t6 ddm bao diéu kién 6n dinh khong 4t.
Bai 3.6:

Hinh 3.6
1. Xac dinh goc gbi han trwet:
Khi do déc @ = a,, Sr truot €6 the bit dau xay ra. Luc nay:

P,=Z,.¢0=Gsina (3.16)
O t6 du sau ch dong: Z,= Z;
Viét phuong trinh momen quanh tamy ciu trude ta duoc:

Z,.L = G.a.cos - Gsina .hy

=7, = %( a.cosx - sina .hy) (3.17)

Thay (3.17) vao (3.16)0F a = oy,

Gsinay, :% (a.cosxy, - Sinay,.hy).¢ (3.18)

& a.Co8xy,.@ -¢. sinay, .hg = L. sina,

ap _ 15075
L+ hg @ 32+ 12075

= a4, = arctan(0,271) = 15,84
2. Xac dinh g6c givi han lat:
Khigoca lon a=«a

< tanay, = =0,274

g » O 0 €O th bi 1t quanh tam trc cu truéce. Lic kit dau lat:
Z,=0. Momen caning quanh tamat 1a:
Gsing , .h = Geosx, .a (3.19)

< tana gy, =a- ]“—2 =

1,25

9

= a,,=arctan(1,25) = 51,34
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Hinh 3.7

1. Xac dinh giéi han truet.
Khi géc nghiéng ngang = a, , 6 t6 c6 th bi trugt ngang khi do:
Gsina g, = Y1+Y2= G.CcoSx - 0, (3.20)
=tanay, = ¢,= 0,7
= a4, = arctan(0,7) = 34,99
2. Xac dinh gioi han 1at ngang:
Khi géc nghiéng ngang =, , 0 td c6 th bi lat ngang quanh diém A. Khi bit dau hi 14t ngang

Z,=0. Phuong trinh can Bng momen quanh tarati

Gsina,.h, = Geosxy, % (3.21)
= tanocgm:i—i—o,??
2h, 211

= a4, = arctan(0,77) = 37,689
Bai 3.8:
1. Giéi han 6n dinh khi quay vong trén dwong bang.
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| |

Hinh 3.8a
+) Khi quay vongy téc do cao, v = v, do brc quan tinhdn, 6 t6 co th bi 14t ngang quanh
tam A. Khi kit dau lat Z=0. phuong trinh can Bng momen quanh tarfti

Py-hg = G-% (3.22)
2
G.Vigh h = GE
gR ° 2
gz |29R =\/ 189810 _ g a0(mis) = 33,84(km/h)
2, 21

+) Khi 6 t6 quay vong éu v = vy, 0 t0 cO th b truot ngang dodc quan tih. Khi d6:
Py=P (3.23)

oy

G.Vzght _

g.R Py
=Vgn = \/0.Rp, = 9811006 = 7,67 (m/s) = 27,612(km/h)

2. Xac dinh giéi han én dinh khi chuyén dgng thing trén dwdng nghiéng ngang.
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Hinh 3.8b
a) Xac dinh giéi han truet.
Khi géc nghiéng ngang = a,, 6 t6 c6 th bi trugt ngang khi do:
Gsina g, = Y1+Yo= Geosx - ¢, (3.24)
=tanay, = ¢,= 0,6
= a, = arctan(0,6) = 30,96
b) Xac dinh giéi han lat ngang:

Khi g6c nghiéng ngang =, 6 td cO th bi lat ngang quanh diém A. Khi bit dau bi lat

ghl

ngang 2=0. Phuong trinh can Bng momen quanh tarft]

G.sina gy, .h, = Geosxy, % (3.25)
= tanagh,:—:l’—8— 0,9
2h, 221

= a4, = arctan(0,9) = 41,99
Bai 3.9:
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1. Kiém tra diéu kién khéng truot.

Khi a = ag,, 0 t0 co th bi truot ngang, lic d6 luc ngang bng kc bam ngang:
G.sina.y, = P, (3.26)
< G.sinay, = G cosx gy, . 9,
< tanay, =@, = 0,6
= a4, = arctan(0,6) = 30,96
Vi25°< ay, = 30,96 = 0 t6 khong #y ra truot.
2. Kiém tra diéu kién khéng lat.
Khi = ag,, 6 to co th bi lat ngang quanh tam, khibdau lat Z;=0. Phuong trinh can
bang momen quanh tarati

G.sinay, .h, = Geosxy, % (3.27)
= tanocgh,:iz 1755 0,975
2h 209

[¢]
= a4, = arctan(0,975) = 44,27
Vi a =25 <ay, = 44,27 = 016 khong Ay ra truot.
Bai 3.10:

Hinh 3.10

PiytoS i
&
A
Phan 1.

1. Xac dinh téc a9 giéi han lat.
O t6 co th bi lat d6 khi Z,=O0.
>M,=0
< (Gsing + Bycosp).hy + Bysing % - GeosB % +Z,B=0 (3.28)

= Gsing .hy - Geoss .%+ Pycosp .hy+ Pysing %: 0
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= Py(cosp .hy + sing .%) = Gcog3 % Gsing .hy

Gcoss.';’ - Gsifp . G(S—tanﬂfbj

=By = B B
cosB .h, +S|;ti?E hg+tanﬂ.E

G(i-tarﬁ.@j

GVign _
g-R h, +tam B
g 2

B -2h, tan _
= Vg = \/—gﬁ R = \/ 18— 21lanl2” o401 60 = 17,42(m).

2h, + ftang =~ 211+ 18tan12°
2. Toc dd giéi han trwgt ngang:

O t6 ¢ t’ bi truot ngang khidng thanh phn hyc ngang dat gigi han cho phép.
Py.cosp + Gsing = ¢ (GcosB -Pysing) (3.29)
< By(cosp+ ¢sinf) = ¢ Geosp - Gsing

o Py= Gecoss -Gglnﬁ
cosp +osing
- GV’ _ Gocos - Gsing

g.R cosp +psing

vy, = |27 o [O71ANZY g8060 = 15,705(ms)
1+ ¢ptang 1+ 0,7tan12°

Phan 2
Khi @ = 0,85 thidn toc giéi han truot ngang:
ot = \/M_ R = \/ 0BS-tanlZ’  g5160 = 17,83(ms)
1+ ¢ptang 1+ 085tan12
Vght > Vght = 6 t6 khong dam hio 6n dinh ngang khi quay vong tréwong nghiéng.
Bai 3.11:
1. So' d0 cac krc tac dung lén 6 té6:
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Hinh 3.11

2. Toc do giéi han lat.
O t6 ¢o tié bi lat ngang quanh diém A khi phan lyc tac ding 1én cac banh xe bén trong@

Zt:% (Geosp + Bysing) —hEg (Py cosp - Gsing) =0 (3.30)

1 hy, .. h 1. .
= EGcosﬁ +EGsmﬁ Y Py cosﬁ-a wysSing

h 2 N
PN G(%cosﬁ + Egsmﬁ) = %(Eg cosp - %sinﬁ)
Vzghl
< B =2htang = R (2hy— B.tang)

B+ 2h_ tan °
vz oA tang o BT+ 210tan0° o) ce o5 oo (ms)
2h, - Btang 210-17.tan0°

3. Toc dd giéi han trwot.
O t6 co tit bi truot ngang khidng cac thanh phamd ngang dat t6i gid tri gigi han bam cho
phép :
Bycosp - Gsing =¢ ( Gecosp - Bysing) (3.31)
< Bycosp +¢ .Bysing =¢ Gecosp + Gsing
G.Vzght
g.R

(cosp + @sinpB) = G(pcosp + sing)

Vzght
g.R
Van t6c gioi han truot ngang:

= |ertand oo | OFHtanl0 o481 55 = 23 225(ms)
1-¢ptang 1-0,7tanl0’

(1-ptanp) =@ + tang

Bai 3.12:
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Hinh 3.12

Phan 1.
1.Toc a9 gioi han lat:
O t6 c6 th bi lat quanh diém A khi phin lyc phap tugn tac ding 1én banh xe bén phbing
khong: Z,=0
_ : . . B B
>Ma=0<> (G.sinf + PrcosP). h, + R.sinf. > GcosB.E + Z,.B=0 (3.32)
: B B :
= Gsinf. h; - GcosB.E + h, .Pr.cosp + > Pit.sinf =0
B . B ..
= Pu(h, .cosB+E sinf) = G.cosp. > -Gsinf. h,

G.cosB B ¢ sirB G(E—tanﬁhg)
= P= 2 =2

hg.cos[3+2 Sirp h, +2tan[3

B
G2 CU, —tanBhy) _ [(B-2h,.tarB)
“"GrR . B SV o Btap O
g. hg.E.tanB h,+ Btanp

98160 = 17,42(m/s)
211.tan12°

2. Toc dd giéi han trrgt ngang:

O t6 ¢o tie bi truot ngang khidng thanh pin hrc ngang dat t6i gi¢i han bam cho phép:
Ri.cosp + GsinP = @(G.cosP - Py.sinf) (3.33)
= Pii.(cosP + @sinP) = ¢.GcosP - Gsinf

_ 9G.coB -G sirp - GV _ ¢.G.coB—G sirf
cosB+ ¢ .Sirp g.R cosB+ ¢ .Sirp

8- 211.tan12°
v \/1 11

= P
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Sy, = |27t o po | O7-TANZY o4 60215,705 (mis)
1+ ¢ tanp 1+ 0,7tan12°
Phan 2:

Khi ¢=0,8 thi van t6¢ gidi han truot ngang:

Vg = | 071RMB oo \/M 98160 = 17.19063 (m/s)
1+¢tanB 1+ 08tanl2

DO Vght < Vgninén 6 to dam bio on dinh ngang khi quay vong tréwong nghiéng.

Bai 3.13:

Hinh 3.13

1. Xac dinh goc nghiéng &n thiét dé quay vong khong turet.
Do lyc li tam khi quay vong 6 t6 codhrugt ngang theo phuong huéng W dinh
dbc. Bé hién tuong khong Ay ra thi:
Pi.cosP - GsinB < Y ¢+ Y= (G.cosp = Pr.sinf) ¢, (3.34)
< (Pi.cosp —Gsinf < G., .cosp = P ¢, .sinf

< (Pi- G.9)cosp < (G + R + o, )sinf

GV
7_Gq0
P -G Y
& tanf > " A Rg
G+PR o, GV
G+— o
Rg
V2 152
Yo, )
otap> N9 = 30'9’81152 06 =0,1128
1+ —o, 1+
Rg 30981
— B>6,435
2. Piéu kién quay vong khong it.
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Khi quay vong, do vong li tam, 6 td cééthi 1at ngang quanh diém A. Dé khdng xy ra ht
ngang thi:

(Pt.cosP - GsinP) h, +Z¢.B < (G.cosp + Pn.sinﬁ)% (3.35)
Xét tai thoi diém bat dau xay ra hén tuong Bt: Z,= 0

= (Pi.coB - GsinP) h, < (G.cosP + Pn.sinﬁ)%
< Pi.h,.co$ - G.h,.siB < G.% .cosP + Pn.%sinﬁ

< (Puh, - G.% )eosP < (G.h, +Ht.%)sin[3

15° 640
RJL“E 3Q981l2_]’2
S tanP > B = 5 = 0,0533
Gh+R.~ 12+i.l6ﬂ)
2 30981 2
& PBL>3,035
Vay goéc nghiéngan thiét caa duong 1ap > 6,435

Bai 3.14.

Hinh 3.14

1. Téc dd giéi han trwet ngang:
O t6 ¢o i bi truot ngang khi tdng thanh ph hre ngang dat t6i gi¢i han bam cho phép:

Pir.cosp + G.sinf = (G.cos - Pr.sin). ¢, (3.36)
& Pr.cosp + Gsinf = G.@y.cosP - P.gy.sinf

Go,.cos3—G sirf

cosg3+o, .sir
- VG _ Go,.cosB— G .sirB
g.R cos3+¢, .sirp

< P=
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.COB— si
<:>V@1ht:\/(py P rﬁgR

cosB+¢, .Sirp-

—tan - °
- @y B gR= M 98120= 11,07 (m/s)
1+¢,.tanB 1+ 0,7.tan3°

2. Toc dd giéi han lat ngang:
O td c6 tk lat ngang quanh diém A khi phan lec tiép tuyén tac ding Ién banh xe bén ph
bang khéng tic 1a la Z=0

2. Ma= 0« (G.sirB + Ri.cog). h, + Ht.sinﬁ.%- Geosp+Zp.B =0 (3.37)
B . B :
= Pr(h, .cosf + > sinB.) = GE cosp - Gsinf. h,

G(z.cosﬁ— sifh, )

B .
hg.cos[3+E sirp

=P=

Ve _ G.(I;— tanB h, )

R. B
9 h, +E.tan[3
B_ tanp h, 18_ tan3.12
=Vgn= |[2———Rg= ZT.981.2=11,476 (m/s)
h, +Etan[3 1,2+?tan3°
Bai 3.15:
L
——
C E \\:
B 2 ~
N e /"\" 51_\_\
i
B F .
— =
A N < \
B ' o
R 0
(] Y
0
Hinh 3.15
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1. Hanh lang quay vong éa 06 t6:
Hv=Ru-Ry

Trong d6: Ry, Ry la ban kinh quay vong @ihan phia ngoai va phia tronga 6 to.

Béan kinh quay vong hnhit tinh dén tam tuc doc cua 6 to:
L ,B _ 249 155
tara 2  tar3C° 2
Béan kinh quay vong @i han phia trong €a 6 t6:
Rr=0B-c
B-B, _ 2155-155
2 2
249
tar 30°
Ban kinh quay vong @i han phia ngoaia 6 t6:
Ryv=OE +c

R=0B+BD =

= 5,0878 (m).

Trong do: c=AB =

= 0,3025 (m).

- 0,3025 = 4,0103 (m).

(3.38)

Trong d6: OE = /L2 +0C? = \/L?+(OB+B,)? =249 + (4,3128+ 155 = 6,37 (m).

= Ry =OE + ¢ =6,37 + 0,3025 = 6,6725 (m).
Thay cac gia irRy, Rr vao (3.38)= Hanh lang quay vongia 0 to:
Hy = 6,6725 — 4,0103 = 2,6618 (m).
2. Géc quay vong khong teot:

Tir so dd hinh 3.15 ta c6 #hviét duge phuong trinh xacdinh diéu kién quay vong khdng tot:

B B
cotan8 - cotamx = Tl = cotang = Tl + cotanx

155

cotan3 = 549 + cotan30 = 2,3545= B = arccotan(2,3545) = 23

Bai 3.16:
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L |
|
——
[~ s
B V2 K ~
T E "—/\“a‘r\—
Vi
B F .
— | =
A I A \
b ™
R 0
(] «
o
Hinh 3.16

1. Biéu thirc quay vongding:

Tir so dd hinh 3.16 ta co:

O la tdam quay vong.

H, K 1a tam toc oia cac banh xeia trude va éu sau.

vi, W 1a véc to van toc caa cac banh xeia trude va éu sau.

Biéu thic diéu kién quay vongtang cua 8 td 2 tac VGi tryuc truéc din hudng:

B
cotanB - cotany = Tl (3.40)

Trong d6: a la goc quaywa banh xe #h huéng phia trong.
B 1a goc quayta banh xe gh huéng phia ngoai.
B la khaing cach gt tdm 2 toe quay dirng aia banh xe &h huéng.
2. Hanh lang quay vong éa cac banh xe én huéng:
Hn = Ry - Rr (3.41)
Trong d6: Ry, Rr la ban kinh quay vong@ihan phia ngoai va phia tronga6 té.
Béan kinh quay vong @i han phia trong €a 6 t6:
R=0B-c
_ B-B, _ 1425-1005
2 2
OB=0C -B= L. B. = 252 1,005 = 5,918 (m).
tang tar 20°
Rr = 5,918 — 0,21 = 5,708 (m).
Ban kinh quay vong @i han phia ngoaiwa 6 t6:
Ryv=OE +c

Trong do6: ¢ = AB

= 0,21 (m).
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L _ 252

sinf  sin20°
— Ry =7,368 + 0,21 = 7,578 (m).

Thay cac gia irRy, Rr vao (3.41)= Hanh lang quay vongia 0 to:
H, = 7,578 — 5,708 = 1,87 (m).

Trong d6: OE = = 7,368 (m).

Bai 3.17;
L
—y— [
Tk a
B V2 K -
TR T T AN B
Vi
B F .
— = _
A . R \
b L
R e
a <«
0
Hinh 3.17

Trén so d6 hinh 3.17 ta cé:
Béan kinh quay vong rhnhit tinh dén truc déi xang cbc cia o to:

R=O0B +2
2
Trong do6: OB = L _ 249 _ 4,683 (m).
tara  tar28°
1435

= R= 4,683 +‘T = 5,4 (m)

Ban kinh quay vong tindén banh xe &h huéng phia tronga 6 to:
Rr=0B-c

_ B-B, _1935-1435

2 2
— Ry = 4,683 — 0,25 = 4,433 (m).

Ban kinh quay vong tintén banh xe &h huéng phia ngoaiia 6 t6:
Rv=OE +c

Trong do: ¢ = AB

= 0,25 (m).

Trong do: OE = v/L2+0C? = /L2 +(OB+B,)? = 4 249 + (4,683+1439% = 6,605 (m).
— Ry = 6,605 + 0,25 = 6,855 (m).
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Bai 3.18:
L .
|
——
cl_F /
B w ™
D T \:_ Ei_\_
vi
B F \
— | = \
Al T R® \
B . @
R ]
a «
0
Hinh 3.18

1. Hanh lang quay vong @a 0 t6: (thiéu)
Khoang cach dta hai tam ti dang:
B.=B—2.c=1,76—2.0,21 = 1,34 (m).
Hanh lang quay vongie 6 to:
Hv=Rv-Rr
Trong d6: Ry, Ry la ban kinh quay vong @ihan phia ngoai va phia tronga 6 to.
Béan kinh quay vong @i han phia trong ¢a 6 t6:
Rr=0B-c
L 27
tara  tar29°
— Rr =4,871-0,21 = 4,661 (m).
Béan kinh quay vong @i han phia ngoaia 6 t6:
Ryv=OE +c
Trong do: OE = v/L2+0C? = /L2 +(OB+B,)? =+/27% + (4871+ 134 = 6,77 (m).
— Ry=OE +c=6,77 + 0,21 = 6,98 (m).
Thay cac gia irRy, Rr vao (3.42)= Hanh lang quay vongia 0 to:
Hy = 6,98 — 4,661 = 2,319 (m).
2. Géc quay vong @a banh xe din hwéng phia ngoai dé khong Xy ra truot:
biéu kién quay vong khong mt:
B

cotf— coto =—
b L

Trong do: OB =

= 4,871 (m).

:B:amco{%+ cotsz ac cc%12’—374+ cotz"%z 232
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Bai 3.19:;
L |
-
— %ﬁ(
o B _

—

a
r| [Re g
p
a

- 3

0

Hinh 3.19

Ta c6 so dd 6 t6 quay vong Hinh 3.1®é banh xe phia sau khong d¢ 1én via hé thi banh xe
tredc quay ndt goc o va cach ia hé ndt khoang a.

Ma: tamx = E 33 = 0,218 (m).
R, +9 15+ 0,268
"2 2

= a = arctan(0,218) = 128’

Do g6ca nho nén: R’:_L; a:a’-E; a=R-R.
Sina 2
:a:R’_Rh_E:#_th_E:i_ls_@:o’zl(m)_
2 Sina 2 sinl2°1g 2

Vay banh xe @n huéng ciu trudgc phii quay ndt goc o = 1218’ va céach ia hé 0,4m.
Bai 3.20
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—1
. ,,\,\, _
— \\
\\
R
B @
Q
0
Hinh 3.20
Ta co goc quay vongia banh xe &gh huéng phia ngoai:
sing = — = 38 = 0,253
. 15

= B = arcsin(0,253) = 1477
Goc quay vongie vo lang sé la:

@ =i.B =20.14,7=294.
Bai 3.21:

Hinh 3.21
Ta c6 béu thic diéu kién quay vongting cua 6 td 2 tac Vi truc truéc din hudng:

B B
cotan8 - cotanx = Tl = cotang = Tl + cotarx

cotanB = % + cotan28= 2,569= 8 = arccotan(2,569) = 215

Ban kinh quay vongi@ banh xe &h huéng phia ngoaiia 6 t6:
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Ry = .L = — 4 =11,03 (m).
sinfg  sin21°1%5
Bai 3.22:
L
b | a
|
—
B Y2 /P“ Yo
[t A B
—
R
0
0
Hinh 3.22

Do R >> L cho nén ta c6étcoi cac gocy va o la rait nho = Cac trc Y, Y2 va R c6 the
coi la chung song songyivnhau.
Ta cé trc ly tam:

2
.= m. =5000. 382 = 6944 (N).
R 3650

Luc bén sinh r& cau sau:

YM, =0 Yol = Bra= Yz = Ht.% = 6944.2—223 = 3655 (m).

Luc bén sinh r& cau sau:

M, =0 YL =Rub= Y, = Fh.% - 69442 = 3289 (m).

38
Bai 3.23:
Z
Py R
- I/
b 2 1
I
)
2l e
1:Yn B =} Yt 0
Hinh 3.23
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Tir so d6 hinh 3.23 ta c6: R 1a ban kinh quay vong nhit tinh dén truc d6i xing thc cia 6

to.
Gia thiét: + Lép khong bén dang.
+ Thung xe khéng nghiéng.
Xét trrong hop 6 tO b trugt ngang.
Luc gay ra truot ngang: P
Yo+ Y2 Ppy < P =Y.+ Y, > Poy.

G Vi
= E Rg = GqDy = Vght = 1[gRqDy .

Pé 6t quay vong trédusng bing phing Wi tée do v = 30 km/h khong truot thi:
Vght > 8,33 mis< g.R.p, > 69,44

oR>-09M L Rs 26218 (m).
981027

Bai 3.24:

Hinh 3.24

O t6 quay vong tréduong nghiéng.
Luc gay nit on dinh ngang: Pcosp - G.sing
biéu kién truot: Y, + Y 2 Po,
Khi lvc bam ngang ga banh xe & mat duong giam t6i O thi:
B.cosp - G.sinf =0« P.cosp = G.sing
mv> _ mv® _ v® 307
RG Rmg Rg 3898145
= B =arctan(0,1575) =°87".

P.
o tang = E’ = =0,1575

Bai 3.25:
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L
——
c [ & A
B “ .
YT T B /\__ 51_\_\
B vl
| F .
R I—A_‘;_L‘HH < \
P h
R 0
a ©
]

Hinh 3.25
Hanh lang quay vongie 0 to:
Hnv=Ru-Rr (3.43)
Trong d6: Ry, Ry la ban kinh quay vong @ihan phia ngoai va phia tronga 6 to.
Béan kinh quay vong @i han phia trong €a 6 t6:

Rr=0OB-c
Trong d6: ¢ = AB = B-B, _184-14_ 0,12 (m).
2 2
=35 _012=4879 (m).
tar 35°
Béan kinh quay vong @i han phia ngoaia 6 t6:
Ryv=OE +c

Trong do: OE = v/L2+0C? = /L2 +(OB+B,)? = /35 + (5+14) =7,29 (m).
— Ry=OE +c =729 +0,12 = 7,414 (m).

Thay cac gia irRy, Rr vao (3.43)= Hanh lang quay vongia 0 to:
Hy = 7,414 — 4,879 = 2,535 (m).

Bai 3.26:
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- L P
Yo
—— A QY“
V2 | Pu
__ B & I
A 1Vl

0

Hinh 3.26
Do R >> L nén caaxk Y1,Y2,P; o thé xem chiing song songivnhau
Luc litam :

40°

2
Aem. = SV _30000-2Y _10582(N)
g R 0.
Luc ngang tacehg Ién banh xeau trudc:
1_ b 1 08
Yii== Pt.—==.10582—— =1567,7/0(N
=5 P73 27 N)
Goéc lan léch aia banh xe au trudc :
5= Yo o 156070 _ 3593 (rad)
C, 047610
Pé dam bao 6 t6 quay vongu thi: 5, = 5,.
Do d6: Goc léch aia banh xe au sau:
0, =0.3295 (rad)
Lyc ngang tacehg Ién banh xeau sau:
1_a 1 19
Yio==P.—=-.10582—"-= 3723,29
T2l 2 2,7 o
Do d6: Do cirng ngang a bp xe éu sau:
=t (3723296 13060 (Nirad)
5, 03293
Bai 3.27:
Phan 1:
1. Vé so' dd quay vong
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Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Hinh 3.27a
2. Ban kinh quay vong:
Ban kinh quay vong mhnhit tinh dén tam tuc doc 6 t6 duoc xac dinh tr goc quay én nhit
cia banh xe &h huéng phia trong:

R=oc+2o-AC, B _ L B g (3.4)
2 tch 2 tgo; 2
R=—5+ (27~ 09) =5713+ 07 = 6413m)
tg35°

Phan 2:
1. Vé so dd quay vong:

Hinh 3.27b
2. Hé 6 bam giira banh xe i mit dwong
H s bam duoc xac dinh tir phuong trinh can Bng cac e theo phuong nam ngang khidc
quan tinh ly tdm dat cuc dai téi gié tri gioi han cho phép:
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GV
R, :—g - P+ Pn=0rZr +9y.Zy (3.45)
Hé b bam : ¢, = 08,9,

Xac dlnh 75, ZN:

d>M,=0=2Z.B+Rh _cB_o
2

It g

70000(@)2
B 20 36
G hh T, T epreais M
=z =2 = o =1611202(N)

Do d6: Zn = 53888 (N)
Thay vao (3.45) ta timuoc hé b bam \ét banh xe phia ngoai:

70000(22)?

9% _08¢.,.1611202+ ¢, .53888
0816,413 P 202+ o

= ¢, = 0514
Hé sd bam \ét banh xe phia trong:
¢, = 08¢, =0411
Bai 3.28:
Phan 1:
1. Vé so' dd quay vong

Hinh 3.28a

2. Ban kinh quay vong:
Ban kinh quay vong mhnhit tinh dén tam tuc doc 6 t6 duoc xac dinh tr goc quay dn nhit
cia banh xe &h huéng phia trong:
R:OC+D—C: AC +E: L +(E—c]
2 tans, 2 tans, \2
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R = +(1—’25—0,2]=3,8533|(nj

Phan 2:
1. Vé so' dd quay vong:

Hinh 3.28b

2. VAan téc gioi han truot
Van toc gisi han truot duge xac dinh tr phuwong trinh can Bng cac e theo phuong nam
ngang khilrc quan tinh ly tm dat t6i gié tri giéi han bam cho phép:

GV
P = ﬁ =P, +P,=0Z +9Z =¢.(Z,+Z)=0.G
=V, =/p.g.R =, 9810,7.38533=5144(m/s) = 185184km/ h)
Bai 3.29:
L N
b a I
T "]
——
I A " I
A B
Py
0
Hinh 3.29
Béan kinh quay vong @hnhit tinh dén tam tuc doc caa 6 td khi co k dén bién dang aia bp:
R=— - (3.47)
5,-8,+0

- 140
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Trong d6 : 6 la goc quay vong trung bink;, s, : goc lin léch & cau léch trude, ciu sau.
Khi 6 t6 »ay ra tr quay vong thp = 0.
L
52 - 51
Khi 6 t6 chu tac ding aia krc ngang R thi xuit hién goc lan léch cu truéc va du saud,, s, .

Do d6: R=

(3.48)

= > == _ =R
P= R = - 3
P,.Lg
=Van= || = (3.49)
G(s,-9,)
‘ P, Pb
Goc lan éch @u trudc: 6, = — =
K, LK,
3 P, P.a
Goc lan éch cu sau:o, = — =
, LK,
Thay vao (349 vgn= | =3 = [-98125 5 a7 (s).

Z, 2z, 7000 7200
K, K, | 23 24
Bai 3.30:
Phéan 1:
1. Vé so' dd quay vong

.
|
— 3
C
B n B
I /\" Bi
- Vi
B F
— ==
A
B
R 0
a
0
Hinh 3.30a

2. Ban kinh quay vong:
Ban kinh quay vong hnhét tinh dén tam dbi xang dhc cia 6 té theo goc quagh nhit caa

banh xe phia trong:
BC L

R=0OB+—.=
2 tara

27
tar35°

+(S-0)= 20 (2 -02) =451 (m)
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Phan 2:
1. Van téc giéi han truot:
A 7
By R
— - - l/]
he § 1 G %
O
“(L 1
Hinh 3.30b

Van toc gisi han truot dugc xac dinh tr phuwong trinh can Bng cac e theo phuong nam
ngang khirc quan tinh ly tm dat giéi han bam cho phép:

2
_ G.v;

I:)It R - Pyt + I:)yn :qoy'zt +¢'Zn :q)y'(zt +Z”) :qDV'G

= Vg = 4/9.0.R =/ 98107451 =5565m/s) = 20034km/ h)
*2. Van téc gioi han lat ngang:
O t6 co th bi lat ngang quanh diém A khi quay vong &i van t6c v = vy . Tai thoi diém bat
dau lat Z, = 0. Luc do:

B G Vg B
h=G2 o 2. h=G~>
Ahy =G5 < g R h=G7
= v = gRB _ [(9BL45117 _ .. m.
2h, 241

Phan 3:
Khi ¢, = 0,4 thidn toc givi han truot ngang la:

Vg = /@, GR = [ 98104451 = 4,20 (m/s) = 15,12 (km/h).

Vi Vght <Vgh nén 6 t6 ¢am bio kha nang on dinh ngang.
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CHUONG IV: DAO PONG O TO
|. TOM T AT LY THUYET:

A A A i Cc
- Tan s6 dao dong riéng: o = ‘/—
m

Trong do: c 1a d6 cting ctia phan tir dan Foi (N/m)
m 1& kidi lwgng dugce treo (kg)
A X A el A 30w
- Tan s6 dao dong ki thuat: n, =—— (dd/ph)
T

- Po ctng tuong dwong cua hé thong treo phu thudc:

C.
ce &G
G +G
Trong do: C, la do cung cua nhip

C, la do cung cua 16p
- Do clng tuong duwong cia hé théng treo doc lap:
_ le,q
I7c, +12¢,
- Hé sb dap tit dao dong cua 6 to:
k
2Jcm

Trong do k 1a h¢ s6 can ctuia gidm chan.

- Mép mo ctia mit duong dang diéu hoa phu thudc vao thyi gian:
. .2
q(t) = q.sinot= ob.sm%c t
Trong do: g, 1a bién do song mat duong.

T la chu ki séng & duong. (s)
- Mép mé ctia mit duong dang diéu hoa ph thudc vao quangtudng:

q(x)= q.sinQt= q).sin%E X
Trong do: S la chiu dai song it duong. (m)

Q la tin s6 song mat duong (1/m)
- Van tdc 6 to khi xay ra cong huong:

S |c
Y=o\ m z
~$in

- Phuong trinh daoddng mét bac tu do ciia 6 t6 (mé hinh ¥4 6 t6)
mz+ Kz+ cz kg cC

Trong do:
m 1& ki lwong duoc treo
z la chugn dich cta khéi lugng dugc treo. q(t)
c 1a d6 cting ctia hé thong giam treo. o 1 , l
. iy 2 = S 7
k 1a F¢ s6 can giam tran. 77 7k 7 7777
g la kich thichtt mat duong.
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- Phuong trinh da dong hai bac tu do cta 6 t6 (md hinh %4 6 t6):
{mi"m Kz-2)+ €z 2+ .6 .2 )& k,z')g0
Mm%+ K 3-9+ ¢ z 2=0

Trong do:
m, 1a khHi lwong duoc treo.
m & khbi lwgng khong duge treo.

z, la chuyn dich ctia khdi lugng dugc treo.

z, la chuyn dich cia khéi lwgng khong dugc treo.

¢,k 1a do cung, hé s6 giam chan cua hé thong treo.

G,k 1a do cting, hé sé giam chan cua 16p.
g la kich thich #a mat duong.

i q(t)
- Phuong trinh daodong bdn ban ty do cia 6 to (mo hinh Y2 6 t0): #7772, 777777777, 7

\w

z',L ,,'b,mj Jz'z

L,

> Cu .
[ I
q %7 RS e = A P 5 Q

Jo=-[c(a-2)+ k(TP -k of = 3+ W 2R
mz=6(2-2+¢( 2 2+ K 2z K 2%
mz=-6(z- 9+ ¢z 3+ 'z ¥

m.2=-6(2- q)+ ¢ z- 3+ K 'z ¥

IIl. BAIT AP

Bai 4.1: O t6 chuyn dong trén duong mip mé hinh sin céan $ kich thich £=5Hz. Xac dinh nbi
quan & giita chéu dai song it duong va \in tdc chuyén dong aia o té.

Bai 4.2: O t6 chugn dong déu v6i van toc V=20m/s trén duong cé bién dng hinh sin, ¥i chiéu dai
séng S=2m. Hay xatinh tin $ song it duong kich thich 6 t6 dao dong.
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Bai 4.3: M6 hinh daadong mot bac ty do aia 6 td (Hinh 4.1), c6 K luong dugc treo M=500kg, do
cing aia 16 xo ¢=3.16N/m. Hay bp phuong trinh vi phan da@ong aia F¢ va xac dinh tin & dao

dong ky thuat.
.

zZ

|
i‘Li M
I

Hinh 4.1
Bai 4.4: O t6 c6 chiu dai co s& L=2,5m; chugn dong déu v6i van tbe V=20mnv/s trén duong co bén
dang hinh sin. Hay xadinh chéu dai song S di voi cac trudng hop sau:
1. CH xay ra dao dong thing dtng khong c6 dao dong goc.
2. CH xay ra dao dong goc.
Bai 4.5: O t6 kibi lwong m chugn dong déu voi van toc v trén duong mip mo hinh sin. Kl thong
treo c6 d6 cirng ¢ va k& sd can k (Hinh 4.2).
1. Lap phuong trinh viphan dao dong thing dung aia khbi lugng m.
2. Xac dinh bién d6 dao dong aia khbi luong m.

m
co k
<
: \
L
Hinh 4.2

Bai 4.6: M6 hinh @ hoc don gian cia ndt 6 t6 & k& khdi luong — 10 xo, chugn dong theo phuong
ngang i van thc khong doi vo trén mit duong mip md hinh sin (hinh 4.3).

1. Thiét lap phuong trinh vi phan dadong va tim &n $ kich dong Q.

2. Xac dinh van toc t6i han w, caa 6 t6.
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Hinh 4.3
Bai 4.7: Xac dinh tin $ goc va chu ¥ dao dong riéng d@a kibi luong dugc treo phan & 1én éu
truéc cia O t6. Bét khdi lugng duoc treo M=380kg; C=350 N/cm. Gthiét rang khdi lwgng M phan
bd tap trung (coi nhu chat diém) dugc kep chit trén 10 xo.
Bai 4.8: M6 hinhdong krc hoc 1 Hic tr do dia & td co cac thamjssau: Kidi luong duoc treo
m=500kg;d6 cing aia k¢ thdng treo c=3.1tN.m*; hé s5 can cia giam chin k=2,8.18 N.s.nm';
chuyén dong trén dudng co bién dng hinh sin 6i chiéu dai song rit duong S=27m; bién do
g=5cm. Hay xadinh:
1. Hé s6 dap tit dao dong tuong doi.
2. Van toc aaa 6 to khixy ra ®ng huong.
Bai 4.9: Dao dong aia 6 t6 dugc thay tk bang k¢ dong krc hoc 1 Hic tr do Wi 16 xo va gam chin
nhu hinh 4.4. Hay xadinh:
1. Phuong trinh chugn dong aia k¢ dong lec hoc khi co kich thich dong hoc tir mip md @a dudng
& q(t).
2. Phuong trinh chugn dong va nghdm cia dao dong riéng @a e tat dan.

JZ

q(t)

7 7777 .
Hinh 4.4
Bai 4.10: M6 hinh daodong ¥4 6 td 8 dung e thdng treo ph thusc (Hinh 4.5) cado cang aia ke
thdng treo G=5.10'N/m, d6 cang aia bp G =6.1FN/m. Hay xaalinh do cimg tuong dwong cia md
hinh.
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Hinh 4.5
Bai 4.11: Xé4c dinh d¢ cimg twong duong cia md hinh ¥4 6 toisdung ¢ thong treo doc lap (Hinh
4.6). Trong d6 1,=0,2m; b=0,4m; d6 cung aia h thdng treo G=3.10'N/m, d6 cing aa bp

C.=5.1FN/m

C
‘ <
/‘\ /\ Ca
/>
| <
| /]
|
| | G L
.
T
L
Hinh 4.6

Bai 4.12: O t6 duogc thay tié bing & mot bac ty do (Hinh 4.7) chudn dong Wi van tc v=72km/h
trén dudong hinh sin vi bién d6 g=2cm va chiu dai songS = 2z[m|. Bién ding finh cua 16 xo &
65mm; k¢ b dap tit dao dong tuong ddi w = 025. Hay xacdinh:

1.Tan $ riéng @a e dao dong tit dan.

2. Chugn dich thing dang (Z) bn nhit va gia 6c thing ding Isn nHt khi khdng c6 gim chin
(k=0).

3. Van téc chuyén dong aia 6 to dé xay ra @ng huong.

4. Anh huong dia gr tit dan dén tinh chit dao dong aia 6 t6.
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Hinh 4.7
Bai 4.13: Xac dinh d6 ciing aia 16 xodé khdi lwgng M=850kg phan ®1én banh xe c6 do cang la
2500 N/cm c6an & dao dong riéng =50 pH.

CL

Hinh 4.8
Bai 4.14: Mot 6 t6 chugn dong Wi van toc rat 16n trén dudng ¢ bién dng hhh sin nhung chiéu
dai song nb. M6 hinh kfio sat [ mé hinh % 6 t6 ahinh 4.9. Hay xadinh:
1.Chuyén dich twong di lon nhit giira than xe vadmat duong.

2. Bién d9 gia ¢ thing dung.
3. Bién d6 cua hrc tac ding xubng rén duong.
L

T l q(t)
Hinh 4.9
Bai 4.15: M6 hinh & thong treo 6 t6 dugc don gian hoéa nhu hinh 4.10. Cho r¥200kg; m=800kg:
€1=6.10N/m; 6=5.10N/m. X4c dinh cac in $ riéng va cac ghg dao dong riéng @a co hé.
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thﬁ.n Xe —_— mz -
Xz
hé théne treo =
¢ thong o i Ca
bénh xe - m O
X1
>
<«
% < CL
16p xe — - ~
s
Hinh 4.10

Bai 4.16: Md hinh daodong hai ¢ ty do dia 6 to nhu hinh 4.11. THit lap phuong trinh vi phan
dao dong.

R

-1 m:

m

X]
e
cli Tk

1)

Hinh 4.11
Bai 4.17: M6 hinh 6 t6 hai &c tr do chugn dong trén duong c6 dng hinh sin i bién do ho, budc
song L béu dién trén hinh 4.12. Gisr 6 t6 chugn dong déu véi van t6¢ vo. Khdi lugng thiing xe
my=800kg, kldi lwgng banh xe a+200kg, d6 ceng aia ke thong treo ¢=5.1¢ N/m, do cang bp xe
€1=6.10' N/m.
1. Thiét lap phuong trinh vi phan dadong aia co hé.
2. Tinh cacdn < riéng, ding riéng. Pua phuong trinh vi phan dadong W dang pa do chuan.
3. Tinh céac n téc gioi han cia 6 to.
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Vo
m: -
y:
P4
[,
m -
y:
Vi

o | 2

Hinh 4.12
Bai 4.18: M6 hinh daodong hai B¢ ty do nhu hinh 4.13. 8 liéu cia k¢ my=100kg, m=600Kg;
C,=47,4KN/m; ti s5 bién dang finh cua Ibp 1a f=2cm; & s5 dap tat tuong d6i y, = 03. Hay xac
dinh tin $ dao dong riéng khéngit dan aia ke, hé sd can giam cHin ko.

%77//"/ 4

Hinh 4.13
Bai 4.19: Pé giam rung dong 1én nguoi trén 6 t6 co th sr dung bH tat chin dong (Hinh 4.14)Dé
khong lam tang khéi lwong aia xe ngudi ta st dung khbi lwong mé to dé lam khdi luong bh tat chin
cia xe. & dung mé hinh da@ong ndt bac ty do aia 6 t6 nhu hinh &, cho bét 46 nhip nhd nit
duong 1a y,(t) = eCo®t . Hay xaadinh kibi lugng mé to va do ang 10 xo i ghép.
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I I

| 7

S

C1

m | e

y:

< W

=
¥
Hinh 4.14

Bai 4.20: M6 hinh 6 td la B dao dong c6 hai Bc tw do béu dién trén hinh 4.15. Than xe c6dh
luong m, khang cach & khoi tdm dia n6 dén ciu trudc va sau lay) b, mé men quan tinh déi Véi
truc di qua khdi tam la J. B qua kidi luong va d6 dan hoi caa cac banh xe.

1.Thiét lap phuong trinh daodong aia co hé trong it phing thing ding.

2. Truong hop nao thi cacin $ dao dong riéng @a ke baing nhau?

3. Cho ¢=2000N/cm, &=2000N/cm, 1=100cm, 4=150cm, m=1500kg, J=300kgnilinh cac in
dao dong riéng.

L ¢ 1

vV ey 777 vV ey 777
LL‘I—I.J
Hinh 4.15

Bai 4.21: Dao dong 0 t6 co th thay ing md hinhdong lec hoc 2 kic tw do theo hinh 4.16.85iéu
cua 6 t6 1a niE50kg; m=500kg; G=3.1N/m; C,=3.10'N/m; k:=2.10'N.s/m. Hay xadiinh:
1.Ham trugn gia H¢ than xe pt thudc vao bién d6 map mé q.

2. Bién do gia t¢ than xey viing ®ng huéng khi o = a, = /% khi g=1cm.
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01§ 1
<
///)/})/%

77 277
Hinh 4.16
Bai 4.22: Md hinhdong hkrc hoc hai lic tr do dia 6 t6 ¢ cac thdngds m=100kg; m=500kg;
C1=360KN/m (Hinh 4.17), chdn dong Wi van toc 10m/s trén & mat dudng hinh sin cé chu dai
s6ngS=2zm. M6 hinh c6 E dén anh huong aia ma sat kho, dac tinh @a né tl hién nhu hinh
4.18. Hay xadinh:
1. Tan $ goc dia duong Qva tan $ goc kich thiche .

2. Xac dinh gia ¢ Z 16n nhit d& ca 2 khbi lwgng m, mpdao dong thanh rat khéi (Za(H)= Zu(t)).

Z k
A A

600N

Z -
ms ? e
é
C < :
<
77577, 7 Hinh 4.18
Hinh 4.17

Bai 4.23: So d0 bd tri cac phn tir dan hoi cia 6 t6 nhu hinh 4.19. Trongdé: C;=35000N/m;
C,=50000N/m; a=25cm; b=50cm. Hay xdiah do cing tuong duong véi timg so do.
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M A
C

O O
O
Ci
N\ ~
N
N
O O

Ci

Hinh 4.19
Bai 4.24: Romodc c6 khdi lwong m chugn dong wi van toc khong doi v trén duong mip md (Hinh
4.20). M6 men quan tinhig romodc ddi véi O 1a 3. Po cang aia 10 xo la ¢, B s5 can 1a k. Mt
duong dugc moé & boi phuong trinh h=hy(1-cos2zx/1,); x=vt. Coi diém O khéng c6 di chudn
thang dung va h<<l (ngka 1a khi romodc quay mot goc ¢ dan dén di chuyn thing diing aia diém
A). Bo qua kidi lugng aia banh xe va coi do cing aia bp 1a ft 16n so Wi d6 cing aia ke thdng
treo. Hay xaalinh \an toc aia chuyn dong 6n dinh khi bién d6 dao dong dat gia ti cuc dai.
1

Hinh 4.20
Bai 4.25: M6 hinh dia ndt romodc chuyén dong trén duong mip mé duwoc mo & nhu hinh
4.21. KIbi lvong aia romodc 1a m; cua banh xe 1a m Md men quén tinhia romodc ddi véi truc
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nam ngang qua Oadmg J, do ciing aia 10 xo king c, [ s can giam chin k, 6 cang aia bp bing
c1; van toc kéo khong doi va bing w. Gia thiét rang diém ndi gitra romodc va 6 to (diém O) chi c6

dich chuyn ngang i van t6¢ Vo, phuong trinh aia chng mit duong lah = ho(l— coszTﬂX] ;X =Vt

1. Thiét lap phuong trinh vi phan dadong aia co hé.
2. Khi b=0, hay tinhan $ riéng va gia firtéi han cia van ¢ .
1

Vo

—— " m

0
e

L O ) |

N\
e e
L L 1
1

T ¥y

e

Hinh 4.21
Bai 4.26: O td ch khdi tru (Hinh 4.22). Coi 6 t chiyt dong tinh tién, khbi try lan khong truot trén
san xe. THit lap phuong trinh vi phan daaiong aia co hé va dua vé dang ta do chinh. Cho n¥

M= M, G= = C.
7 ‘i Xa

m

C

Hinh 4.22
Bai 4.27: Mot 6 t6 c6 kidi luong than xe rF1200kg; chiu dai co sé L=3,00m; md men quéan tinh
d6i vai truc ngang %»=1950kg.m. Md hinhdong krc hoc dao dong thé hién nhu hinh 4.23. Teng
tam dia 6 td @n tring tong tdm kidi lwong pHin than xe (theo huéng che) va mm gita chéu dai
co so L. Hay xacdinh:
1. Ban kinh quan tinhia than xe ddi vai truc ngang,.
2. Khdi lugng phan B 1én du truéc va du sau, kBi luong lién Kt (my, mps ms); chiéu dai co so
cia 6 to (L) d& me=0 (trong d6 Jy,=const) nhur hinh 4.24.
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e

le
I'I'hJ
kll
N

7700,
b

L L

Hinh 4.23 Hinh 4.24
Bai 4.28: M6 hinh daodong n bic ty do tké hién nhu hinh 4.25. Cho a=3m, b=1m=<
c,=4.10N/m, &= c.=10°N/m, M=200kg, m=30kg, J=200kdtrks= k,=2000N/m, k= ks=500N/m.
1. Thiét lap phuong trinh vi phan dadong aia co hé.
2. Tim quy ldt dao dong aia co hé.

M,J G bE
VA
k.
m -
G ya
Vi

Hinh 4.25
Bai 4.29: Md hinh daodong bHn bic ty do béu dién trén hinh 4.26. Thing xe va khung cdikh
luong m, md men quan tinh d6i voi truc Nim ngang di qua trong tam G la J. Ki lwong khong duoc
treo du truéc va @u sau la mva m. Po ceng aia ke thdng treo @u trudc va éu sau 1a ¢ o, do
ctirng aia cac dp xe truéc va sau la£va ¢. Hé sd can aia gim chin & Ciu trudc va éu sau 1a k ko.
1.Thiét lap phuong trinh vi phan dadong trong mit phing thing dng.
2. Cho J=200kgf §=3m, b=1m, m=200kg, m¥m,=30kg, G=c,=4.1FN/m, k=k,=0,
c1=C;=10°N/m. Tinh cacan £ dao dong riéng va dng riéng.
3. Xét st tryc giao @a cac dng riéng Wi ma tan khbi luong va ma tin d6 cang.
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L L

|
!

ml-:/_f";\\l
>/

<

<

Cs <

y:

S

Hinh 4.26
Bai 4.30:M6 hinh daadong bbn bic tw do dugc biéu dén nhu hinh 4.27.
1.Thiét lap phuong trinh vi phan dadong aia co hé, chon (i, Yz, Y3, Ya) lam ta do suy ©ng.
2. Cho a=3m, b=1m,1& =4.10N/m, &= &=10°"N/m, M=200kg, m=30kg, J=200kgdmTinh cac
tan $ riéng.

B
B

Hinh 4.27
LOI Gl Al
Bai 4.1:
Map mé c6 dng ham diéu hoa cé th biéu thi quan & ham ph thuoc vao thi gian t, hac
phu thugc vao quanguong x:

g (t) = @.Sinwt = p.sin 2T_ﬂ't (4.1)

g (X) = @.SinQx = @.sin ‘%T.x (4.2)
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Do 40 =90 ot =0x = 2t =2€”.
= S =T.§: l.v = l.v =0,2v
t f 5
Bai 4.2:
1) 1)
%q“ -— %‘1' —
B T=2w/w | B T=2m/Q n

Hinh 4.28

Map mé c6 dng ham diéu hoa c6 th biéu thi quan & ham ph thuoc vao thi gian t, hac
phu thugc vao quanguong x:

g (t) = @.sinwt = @.sin %I_—ﬂ.t

g (X) = @.SinQx = @.sin %T.x

Trong d6 : T 1a chu ki Mip md, S 1a cliiu dai songQ 1a tin $ soéng nit duong.

Do: g ) =9 X)= ot = Qx
X 2 2r
= 0=Q—=Qv=—v=—20=20r [1/9]
t S 2
Bai 4.3:

of—=

|
|

Hinh 4.29
a) Phwong trinh daodgng aia h¢:
Xét tai mot thoi diém bat ki khdi lwong m dch chugn mdt khaang z so i vi tri can kng
tinh. Phuong trinh can Bng lyc tac ding 1én ki lugng m luc do 1a:
mz=-E < mz=-cz me cz0

(4.3)
& 2+0°z=0

- C oz . N n
Véi: o= ‘/— la tin $ goc @ia dao dong riéng.
m
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b) Tan sb dao ddng Ki thuit:

_300 30\/7 30,/ 3 10 — 74,04(dd/ph) (4.4)

Bai 4.4:
Ham kich thich cac banh xéuctrude phy thupe vao quéangtuong la:
a(X) = Gp.SINQX (4.5)
Ham kich thich cac banh xéwsau ph thusc vao quangtuong la:
(4.6)

(X) = p.SINQ(Xx—L) =g (X) = @.sin(x—-QL)

1)  Bé khi 6 td b kich thich chco dao dong thing diing thi daadong cac banh xeda truéc va

cau sau phi dao dong cung pha, cung bién do:
G(X) = (X) = Go.SINQX = .SIN(QX— QL)
< sinQx = sin(Qx— QL) < QL = 2kzr (ke N¥)

%”L_zk :S—%—Z—S(k N*) (4.7)

2) Pé khi 6 td h kich thich chcé dao dong goc thi da@ong cac banh xeia truéc va éu sau
phai nguoc pha nhau:
G(X) = -0(X) = Qo.SINQX = -p.SIN(QAX— QL)
& sinOx = -siN[Qx— QL) « QL = (2k+1)z (keN)
o Z L =@kt = s=-28 =225 5 4\ (4.8)
S 2k+1 2k+1 2k+1

L
&0-
=, 90
A
(o m— —0 |
N N
KW
S
Hinh 4.30
Bai 4.5:
m
co k
<
.
L
Hinh 4.31
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Dap s6: @) mx+ kx+ o= 1§ sinQ + R oK) )
Uy & + KQ? 'Q—z—ﬂv

Je-m?)?+ (k)2 L

b) A=

Bai 4.6:

L

Hinh 4.32
Phuong trinh daodong theo phuong thang dung aia o to:
mMX=—d X~ Y= Nix Ccx C (4.9)
Goi s la quéngiuong 6 t6 di dugc: s= \t
Tur d6 phuong trinh mit duong c6 dng:

u= uocns%: Lboos@= Y .cos 1 (4.10)

Trong d6: L 1a chiéu dai s6ng it duong, o 1a tin $ kich dong.
Thé (4.10) vao (4.9) ta duoc:
MX+ CX= CY OSw (4.112)

& K+ of X= 0fu,0swt (4.12)

C .. / n A A
Trong do6: w, = /— la tan $ dao dong riéng Ga 6 to
m

Phuong trinh (4.12) chinh la pfong trinh vi phan dadong dn tim.
21V,

Tan 9 kich thich:o =

Nghiém acia phuong trinh (4.12)duoc tim dr6i dang:
X = Acoswt

Thay vao phuong trinh (4.12) taiwoc:

uO

2
(0]

1-—
Wy

A=

Khi o, =, 6 to dat van tc t6i han xay ra dng huéng la:
ol L |cC
Yy ==
2r 2t \m
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Bai 4.7:
Tan & dao dong riéng:

oy = F = 2220 _g,507 [1/s]
m 380

Chu ki daadong riéng:

_Z 2 _g654]s]
o 9,597
Bai 4.8:
1. Hé sb dap tit dao dong twong dbi:
K 2,8.10

v = = = 0,361
2Jem  23.10 .500

2. VAn téc khi xay ra cong hwéng:
Cong huong xay ra khi in & kich dong king tin 5 dao dong riéng éa o to:

27 \F S\/7c
Wy=0—N=,|—=>V=—"-|—
S m 27\ m

2r 3.1d

V=—o ., ——=7,746m/s
27 \ 500

Bai 4.9:

JZ

q(t)
7 2 777 0
Hinh 4.33

1. Phwong trinh daodgng aia 0 to:
Phuong trinh can Bng tac ang 1én kidi luong m:

mz=—F-F (4.13)
Trong d6: lyc dan hoi cua 10 xo:

F=c(z- 9 (4.14)
Lyc cin caa ghm chin:

F. =k.(z- 9 (4.15)
Phuong trinh chuyn dong aia k¢ cé ding:

mz+ Kz cz ke c (4.16)

Phwong trinh daoddng va nghém riéng tat dan:
Phuong trinh daodong riéng éa Fé tat dan:
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mz+ Kz+ cz0 (4.17)
Ki higu: —=h; o .
m m
Phuong trinh daodong riéng dugc viét lai nhu sau:
2+2hz+ o} =0 (4.18)
Phuong trinh déc tinh (4.18) c6 ghg nhu sau:
A+2h+w?=0 (4.19)

Hai nghém aia (4.19) c6 ang nhu sau:

Ay = —h+ /I —w¢ (4.20)

Dao dong riéng @a re co dang diéu thay d6i co chu ki vadt dan réu nghém oia phuong trinh dic
tinh c6 dng $ phic:
Ki higu: ® =wZ-h? (4.21)
Khi d6: 2, =-h= jm, (4.22)
Giai phuong trinh vi phan tugn tinh thdn nkit (4.18) c6 nghim sau:
z= A¢é'
Hoac theo (4.22):
z=e" (A d" + A &)
Bién d6i biéu thrc trong du ngaic vé luong giac nky phuong trinh o le:
e = osw, t+ jsin, t
Va nghém aia n6 co dng sau:
z= Ae"'.sin(, .t+ )
Bai 4.10:

Hinh 4.34
Do cling twong dwong cua mé hinh:
11,1 %G 510610 )05 ignm
cC ¢ ¢ G+¢G 5.10+6.10
Bai 4.11:
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C
‘ <
/‘\ /\ Ca
<
| <
| /]
|
| | G L
.
T
L.
Hinh 4.35

Do cling twong dwong cua mé hinh:
2

oo 2Il .cn.ch _0,2.310 5108 ~ 7389 N/m

I’c,+12¢c, 0,2.3.10+ 0,4 5.10

V4
)
N

Bai 4.12:

l q(t)
e
Hinh 4.36
1) Tan sb dao ddng riéng aia hé dao ddng tat dan:

Trong do: c:ng la do cing aia I xo
t t

f, 12 bén dang finh cta 10 x0

= o, :\E:\/E:P: 1981 15 oqrug)
m m f f 0,065
2) Khi khoéng c6 gam tran (k=0):
Phuong trinh daodong theo phuong thang dung aia o to:
mz=—q¢ z Q= Mz cz (
Goi x la quangiuong 6 t6 di dugc : X =yt
Tur d6 phuong trinh it duong c6 dng:

2r 2r
q:%CDSE X= q)oosg y & g .08

Trong d6: S 1a chiéu dai song it duong, « la tin £ kich dong.
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0=y =2 12 _ 50115
s 236

Thé (4.15) vao (4.14) ta dugc:

mZz+ CZ= cg osw (4.16)
& 2+l 2= 0, ) OSo | (4.17)
Nghiém aia phuong trinh (4.17)duoc tim dréi dang:
zZ= Zcoswt
Thay vao phuong trinh (4.17) tatugc chuyn dich thing dang bn nht:
z-—%__ 002 _ 4 o100m
0] 20
-2 1-
g 12,28
Lay Z,.. =|Z|=0,0121[m]
Phuong trinh gia 6¢ cia 6 t6 khi khdng c6 gin chin:
?2=-w?Zcosnt= Z cosot
Gia thc thang dirng Ibn nhit:
Z=w0w?72=20°.0,012k 4,84h K
3) Hién twgng odng hwdng xdy ra khi o = o,
2T ey o= 2D J1228Z 5 oy
S 2r
Bai 4.13:
Hinh 4.37
A A A A 50 "
Tan $ dao dong riéng:w, =2 f = 2ﬂ6—0z 5,231/s]
Mat khac:
, :\/E:C: me; (4.18)
m
Trong d6: cla @6 cang quy dn aia r¢ o xo:
2
11,1 cq  mofq 850528 25000 poon

c g G - g-c G- nmw) 250000- 850.5, %3
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Bai 4.14:
L
b
l q(t)
Hinh 4.38
Néu 6 td chugn dong VGi van toc I6n trén duong cd chéu dai budc song nb, cé ngha la:
S
o=|—|vow.
S
1) Chuyén dich twong ddi giira than xe \6i mit dwong:
Zq=172-0 (4.19)
Tuong &ng Wi ham trugn:
. N _ ,
%(lo)_z(p)-dj)  criok ,_ o'm_ (4.20)
q( jo) q( jo) c—o’.m+ jok c-o’.m+ jpk

Bién do ham trugn la:

4 2
fa | _ \/ @M (4.21)

q (C—(ozm)2+((o k)2

4 2
Zal _jim em -1 (4.22)
ql, . (C—(ozm) +(wk)

Déi véi tan & kich thich &n thi chugn dich trong dbi khdng phu thudc vao gim chin.
2) Ham truyén caa gia toc:

i) __ o 200) o c+ jok (4.23)
q( jo) q( jo) c—o’.m+ jok

2 o | CronK (4.24)
q (C—(ozm) +(o)k)2

2 12
2 —limoe? Cz*"j K . (4.25)
- (c—(ozm) +(wk)

a) P6i voi truong hop k20= |2 =

w—>0

b) Bdi véi truong hyp ke khéng it dan (k=0)

= \/% =0 (4.26)
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= g
Tl _ml|t (4.27)
q q
a) Néu k= 0: L] Y L
O—>0 qﬁ)‘)OO
) = g
by Neuk=0:"4] =m[Z] =mei=c
W—>0 qﬁ)‘)DO
Bai 4.15:
thén xe — - me -
X2
J
h¢ thongtreo :‘; Ca
bénh xe - ms —
Xi
< C
16p xe — - > Mt
s
Hinh 4.39

Chon toa do suy ¥ng aia co hé la (x X,), trong do X X,1a do léch aia cac kBi luong
M _m,So \&i Vi tri can ing tinh.
Phuong trinh vi phan da@ong aia k¢ c6 cang:
0 || X — 0
B AN MK 42
0 m[% -G Gl x%] [O
Ma tran khoi luong, ma tén do cang aia co hé la:
0 _
T
0 m, -G, G
Phuong trinh in & ¢ ding:
G+g-o'm -G ‘:O
-G, c,—o’m,
Véi gid tri ¢ cho timiuoc cac én $ riéng:
o} =57,6= o, = 7,€radls

o’ =3255=> w,= 57 radls
Tuong tnNg Vi cac Bin $ riéng, cac vecto riéng duoc xac dinh tir phuong trinh:
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Gre-afm g \mﬂ

—C, - my 8y ] [0

Véi o,: (q+gﬂﬁm)%fg@ﬁo:§?=mﬁ
1

Véi w,: (c,—wim,).a,,— czau:O:ﬁz—0,0Z

2
Nhu vay ma tén dang riéng Ga co hé la:

11
V:
Lgs —Qo;

CAc mng riéng dugc biéu dién trén hinh 4.13

1 - 12,8

‘ T ‘ B X

b)
Hinh 4.40
Dang riéng 1 (hinh 4.13a): Than xe va banh xe dfay clng pha. Than xeah chugn gip
12,8 kn truc banh xe, nhung tan $ kha thip, thp hon 3 vong/s.
Dang riéng 2 (hinh 4.13b): Than xe va banh xe dfag nguoc pha. Than xeidh chuyn it
hon 0,02 1an so \6i truc banh xe. Bng dao dong nay @i y cho vic thiét ké xe chy khach.
Bai 4.16:

F(t)

m
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Hinh 4.41
O trang thai bén dang finh cac 10 xo bén dang cac doan 3100 50-
C1510 = (ml"' mz) g
6,6, = Mg (4.29)
Chon toa d6 suy Hng aia co hé la (x X,), trong d6 X, X,1a do léch aia cac kBi lvong m m,so \6i

vi tri can fing finh.
Pong ning va thé ning cua co hé co cing:

1 1
T==m¥X+=-m" 4.30
SMX - m (4.30)
1 1
=2 (% =0)" + 2 %= %-62)"+ maxt m o (4.31)
Ham hao tania co hé:
1, ., 1, .. .
q):Ekle+§k2(x§— X) (4.32)
CA4c Irc suy bng aia cacrc haat dong khdng cé té la:
Q, =0; Q, = F(® (4.33)
Biéu thic hrc suy Bng:
o[l od» .
) = ——— — —— , =1,....., 4.34
Q a4 o +Q (i n) (4.34)
Q =—C(X—010)+ G %= X—6,0— MG Kx- K % "X (4.35)
Q, =—G(%—%=0,)— Mg k(% "J+ KX (4.36)
Sir dung (4.29) nAn duoc:
Q, =-(a+c)x+ ox—(k+ k) x+ k' (4.37)
Q,=GX-GX%— kX%- kx+ KX (4.38)
Thay t vao phuong trinh lagrange lai 2:
d(oT) oT . .
—| —|-=—=Q; i=1,...,n
)5

Chlng ta nfin duoc ke phuong trinh vi phan da@ong aia co hé:
{m+(&+ k) %X— k%+( G 9 ¥ ¢x%=0
Mm% —kX+ kX%— ¢x+ ¢x= Et
Nhan xét: Néu chon X X%,1a do léch so i vi tri can ting tinh ctia co hé thi biéu thic thé ning co hé

(4.39)

khéng clira cac tong lvong mg, m g.
Bai 4.17:
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Vo
I'Ilz J—
y:
Nz
J'-"[-:)
mu —_
S ”
< 7777
\ Ci
<
ho |
"”’”M Lun
L
Hinh 4.42

4

Dap 50:
a) Phwong trinh vi ph&n daodéng:

. 2
Mm%+ (G+C) ¥- G %= gheos™ 2

(4.40)
mY,— G Y%+ G ¥%=0
b) Tan sb riéng, dang riéng:
® =562radls v, =[0,0196 —0,0339p
w,=24,36radls v, =[0,06792 — 0,00983
Phuong trinh vi phan daddng & dang toa do chuan:
P, + o’ p, =982, 7h, coft (4.41)
B, + 2 p, = 3396, 2, cost '
c) Van téc téi han: v, :zia’l,z (4.42)
T

Bai 4.18:
Z>

-
= e

%77//"/ 4
Hinh 4.43
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Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Tan & dao dong riéng @a cu xe: wy, G+ G (4.43)
m

Tan & dao dong riéng éa than xe:w,, = & (4.44)
m

Do cing hudng kinh @a bp xe:
z _(m+ mz) g_ (100+ 600).9,81
f 0,02

o= \/cl+cz \/343350+ 47400 62,51 [L/s]

wl:\/gz [47,4.16 _8.80[1/s]
m 600

Hé sb can giam chin:

k, =2y ,./c,.m, = 2.0,3y/ 47400.608 3199, N.s.m

=34335(N/m

c=

Bai 4.19:
khéi luong mb to
jaall -1
Yy
S
-::ZF::_
m |
y:
< Vi

C’gﬁkz

¥

Hinh 4.44
Chon toa d suy ©ng aia co hé 1a (Y, ,), trong d6 Y, y,la do dich chugn cia khbi lugng
mb to va khéi lugng xe so ¥i chuyén dong khong dao dong aia xe trén dudng rim ngang.
Phuong trinh vi phan dadong aia co hé la:
My + By+ Cy= i{) (4.45)
Trong do:

15 mfolo el el ave) M lanornyo
0 m 0 k ¢ G+G CY.(D+b (9

Do vy, () = ecosQt nén béu dén phrc aia ham h(t):

el 0 | ¢ 0 |

_¢ e 4.4
o 2L2+ikzﬂ}é +2L—ik2£2}e (4.46)
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Vi hé b caa € vae™ [a hai $ phic lién hyp nén ta xét phwong trinh:

e . ~
My + By+ Cy=— & = f& 4.47
yrEyTEY 2{cz+ik2£2} (4.47)
Tim nghém phuong trinh (4.47) a@di dang:
y = ye* (4.48)
Thé (4.48) vao (4.47) va raiog € nhan duoc:
(—Q°M +iQB+C)y= f (4.49)
Trong do:
— mO?2 -
(-QO*M +iQB+c:)§/{Cl m G , } (4.50)
-G G+ C,— MO+ ikQ
Cac $ phic ¥, ¥,1a nghém aia phuong trinh (4.49):
A . A
ylzf; yzzf (4.51)
Trong do:
_ 2
A = det-Q*M +iQB+c:){Cl me2 0 , }
-G G+ C,— MmO+ ikQ
0 —C
A = 4.52
"2 (c,+ikQ) ¢+ 6 - mO?+ ikQ (4:52)
¢, — mQ? 0
A, = e .
2 -C, E(c2+ k<)
Tinh toan a thé nhan dugc:
o eg(G+ikQ®) e(g-mQ?)( G+ i
- ( : );yzz G- m2*)( g+ ko) (4.53)
A 2A
Tir (4.53) suy ra diéu kién dé dap tit dao dong vy, 1a ¢ — mQ?= 0, suy ra:
Q=4 (4.54)

m
Bai 4.20:
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L ¢ 1

Hinh 4.45
Diip sb:
{ my+(G+6) ¥ (¢l- che=0
Jp+ (gl -cl)y+(ch +cly)p=0
b) w, = w, Réu p? =1J,, V6i pla ban kinh quan tinhie than xe dbi véi truc nim ngang di qua khoi
tam C.
C) o, =16,5[1/s]; @, =50[1/s]
Bai 4.21:

(4.55)

>
m:7
Fcz Fk2

T Z
miz
§ q Fcl q
C1 =
<
7777, )/ 2, 7770 2,

77 o777 0777
Hinh 4.45 Hinh 4.46
1) Ham truyén gia téc than xe phi thude vao bién d§ map mo:
Phan tich caart tac ding Ién & (Hinh 4.19). Cac plong trinh chuyn dong:
{mzzz =-K,- K,
mz=FK,+ E,—- K,

(4.56)
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F., =k,.(z,— 3) 1a lyc cin aia giam chin
F, =C,.(z,— 2) 1a lyc dan hoi cia 10 xo
F, =c.(z—- 09 lalyc tAc ding aia bop.
Sau khi thay cac giéithrc vao hai phuong trinh dau ta dugc:
{rra'zﬁ k(z-"29+ ¢ - 4=0
mz-k(z-2-¢(z g+ £20
Bing bén d6i Furie ta nlin dugc ham trugn dbi vaoi chuyén dich thing dirng aia than xe:
z,(jo) _ C.C,+ joky. (4.58)
. - - 2 .
q(jo) c.G+ jok.g-o’ [ c.m+( g+ ¢) m|- ¢
Trong d6: (A= jo’k,(M+ M)+’ m. m)

(4.57)

Ham truyn déi véi gia toc la:

2,( jo) o z( jo)

=-m°. 4.59
a(ie) " a(io) (459
Mo dun ham truyén gia 6¢ than xe:
‘zz<jw):w4_ (6:6) +(0k-¢)
q( jo) {cl.cQ—coz.[cz.n%(q+ ) m]+o*. m r;} +lo. kgo® k m gﬂz
(4.60)

2) Bién d¢ gia toc than xe ving éng hudng:
Tan $ dao dong riéng @a than xe:

o= | %= 329 7 746
m, 500

Néu chung ta thay vao (4.60) cac giakiing $ dong thyi cho = @,,, chiing ta & nhin dugc cac
gia tri nhu sau:

%( ) =113,77 1K
e msras
12, (jo)| _ =113,77|q( jo)|= 113,77.0,04 1,188 &/|

Bai 4.22;
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Z k
- A A
600N
Z —

m T Ia=2-7

2
Ci ‘\/ 1

<

77%7,. / %77/ /

Hinh 4.47 Hinh 4.48
1) Tan sb goc dia dwong va tin sb goc kich thich:
Tan & goc d@a duong:
22
S 2n
Tan $ gbc kich thich:
®=Qv=10.1= 1([1/s]
2) Gia toc l6n nhat dé ca hai khéi lwong dao dong thanh mét khdi:
Phuong trinh chuyn dong dbi véi than xe:
m.z+ k.(2- 2+ ¢( z= g+ ksign,z )=0 (4.61)
Vi : k =k+k
Khi dao dong thanh rat khdi nghia 1a:
2,= 2; 3= zhoic [m,. 2| =| K
Pé cho dao dong ¢ trang thai IEn khdi can thva mandiéu kién:

Q=

NEu A
Hoc: |;ygli-=§99=L2[m/§]
m,| 500
Bai 4.23:
F
[ |
T T
-
Hinh 4.49
a) Phuong trinh can Bng lrc aia co hé o trang thai can &ng tinh:
F=F,+F,<cf=c.f+c,f, (4.62)
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Bai tap Ly thuyét 6 to



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

Trong do6: f, f,, f, lan lurot 14 chuyn vi ciia 6 xo trong duong, 10 X0 1, 106 x0 2.
Theo so do: f =f, = f,

= €= + C¢,=35000+ 50006 850((ON Iir‘)

b)
‘ F
0o | e
o e
O o | O
_/ i — o/ /
Hinh 4.50
Phuong trinh can Bng krc ola co hé ¢ trang thai can ing inh:
F=F,+F,ocf=c.f+c,f, (4.63)

Trong d6: f, f,, f, lan lurot 1& chuyn vi ciia 6 xo trong duong, 10 X0 1, 106 x0 2.
Theo so do: f =f, = f,

= C=G + C,= 35000+ 50006 85000N 1)
c)

7
Hinh 4.51
Xét trang thai can &ng tinh cua co hé:
b vong tnh cta co hé: f :% (4.64)
A Ui o 1 F
b6 vong tnh cua 10 xo 1: f, =—
G
A Ui r o1 F
b vong tnh cua 10 xo 2: f, =—
C2
Mat khac: f = f, + f,
F_F E@}:iJr_: e GG _ 35000.50000_ 2058g N /m)
cC ¢ G C G G ¢+ ¢ 35000+ 50000
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/
Hinh 4.52
Ap dung céng tlic trong so dd (a) va (c) ta duge do cing twong duong cua ke 10 xo 1a:
c= GG (4.65)
G+Cy

Trong do: C,;=C,+¢C,
c.(gq+c,) 35000 35000 500()0_ 5

=C= = 4791,61N /m)
C,+C+c 35000+ 3500@ 50000
Bai 4.24:
Hinh 4.53
Dap 50
v :zl—n\/—co‘é/282 +\/co?)/464+o)g 182
0y = \/E’S :i
m 2m
Bai 4.25:
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T ¥y

e

Hinh 4.54
a) Thiét 1ap phwong trinh vi phan daodong:
Chon toa do suy Kng aia co hé la(y,;¢) trong do y, la dich chuygn aia khbi tam banh xe,
¢ & goc xoay €a thung xe sodi trang thai bintdn ( xe chy déu trén duong ngang ping ).
Biéu thic aia dong ning, thé ning va ham hao tan cta co hé la:

T——m@+—%@+— m( §+ ¥)

1 2 2
HZEC(I(p_yl) +§Cl(yl_ h) (4.66)

1 .
= k(Ip= 1)’
Thay tt vao phuong trinh Lagrange lgi 2, nhin duoc phuong trinh vi phan dadong aia co hé:
J 0+ KI?p—KIy, + clp—cly, =0
4.67
m ¥y, — kip+ Ky— ch+( ¢+ ¢) y= glg{l—costho } (4.67)
Rat gon nhin dugc phuong trinh:

. .8
<p+26<p—2|—y1+ pocp—% V=

(4.68)
.. ) ) 21V,
Y, =28 1o+ 25y, - piokp"‘( pio"‘ pzzo) Y= pzz {1— cos—— 1 tj

Trong do:
kl? cl? k c
28="—ipPp=" By=— Po=—
Jo Jo m m
k

b) Tan sb riéng va gia tri téi han caa van téc khi k=0

. 2
’ p20:

3o
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Truong hop khdéng cé én (k=0), phuwong trinh dac trung ‘C—con‘ =0 c6 ding:

o' —(pd+ P+ Ph)o’+ PEp5=0 (4.69)
Cac fin $ dao dong riéng:
S+ ph+ Pl 2y B )
(01'2 — pO plO pZO T pO pfO ng _ pg p220 (470)
2 2
. . \ , . 21V, __2my,
Truong hyp cdng huong xay ra reu: =®, haac o - o,
Do d6 van toc gisi han 1a: v, = Loy Vi _Lo,
2n 2n

Bai 4.26:

7 Xa X2

Hinh 4.55
Chon toa do suy ©Ng dia co hé 1a (X x,), trong d6 x,_la dich chug¢n cia khbi tam 6 6, x,
1a &6 dai hén thyi cua 10 xo ¢,. Chon ghc & vi tri can king (i d6 x, = 0,x, = L).
L la d6 dai r nhién da 10 xoc,.

Biéu thirc dong ning va thé niang cua co hé la:

1 1 e 1 X
TegmE MUk ) g A (a.72)

= m¥ +% mx+ My

1 1 2
H_Ecle 3 ¢(%— L)
Phuong trinh vi phan da@ong ciu co hé c6 dng:
2mx + mx+ cx=0
3 (4.72)
m'>'g+§ mx + cx= cl

bat q = X; g, = %— L, nhin dugc phuong trinh vi phan:

2Zm  m 'C—CO
m 1,5m|" ~ |0 ¢

2mg+ mg+ cg=0 {

W 3
mq+E mg+ cq=0
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p=t "V 0,6/
8 m
A, = 7+\/17:w2:1,1g\/g
8 m

Ma tran riéng @a co hé:

11
V:
{0,78 —1,24

Tinh toan nhn duoc:

VTMV_F,M@n o} VTCV_F,GC 0}
=1 : -

1,9

0 2,6&

Phuong trinh vi phén éa k¢ & dang toa d6 chinh:

C
p,+0,36—p, =0
R o P

pz +1’4C P, = 0
m
Bai 4.27:

(4.73)

e
NE

kll

q: J Q-
7’/%77;/7% 777».,/7;7/% 77%77;"77’7);)7 7772, 737%_/
a b a b
L L
Hinh 4.56 Hinh 4.57
1) Ban kinh quan tinh dia than xe ddi véi tr uc ngang:
) J 1950
J,=m.E=>P="Y2=""""_1 625n7
==l 1200 (4.74)
=i,=1,2478n
2) Céc khbi lwgng phan bo:
Theo so dd ta co:
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rnZt+ nE5+ rré: rg
m,.a+ m,.b=0
Jy, = mzt-az"' ms. B

Tur @6 rat ra duoc:

. , i2 1,625
Khoi luong phan B 1én truc truéc: =m.——=1200- = 433,3k
oriuong p HO ot My = M2 L 0533 g

Khéi leong phan B 1&n tmc sau:m, = m, = 433,3%g
Khéi luvong lién Kt: m, = m,—( m, + m)=1200- (433,33 433,33) 333,kg

i2
Vi: m, = m{l——yb] nénm, =0 khi i’ =ab

a.

i2
<i;=04.05=028=>L=, |~ = 1.625_ 2,5m
0,25 0,25
Bai 4.28:
a b

y3 T L, y4
ANNNNN TS
cé Tk C 1k,
+ il
Hinh 4.58

Pap sb:

Phuong trinh vi phan da@ong aia co hé:

J+Mb® . —J+ Mab,_

+ + k- k'yt+ ¢y =0
(arb) A (ar b v+ k- K%t Y- Gy

-J+Mab, J+ Md . . :

(a+b) ¥+ (ar b Vot kY- kY+ 6% Ggy=0
my,—kY+(k+ k) ¥— ¢y+r( ¢ 9 ¥=0
my,— k% +(k+ k) %= ¢ y+( 6+ g ¥=0
Tim nghém duéi dang y = z€", phuong trinh dic trung:

225.101%+ 645.100"+ 177475.80°+ 198025%.0+ 2297210+
+767.10*°A°+ 456.181.%+ 56.16.+ 16.78= O
A, =—88,312+ 166, 8k; A, =—44,124+ 131, 6k
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)y = 5,66+ 43,67; ) =-5,327% 22,5
Cac vécto riéng z, = Y * iV, tng Wi A, l&:
u,=[10 -0,23 - 0,71 0,105 , y=[ 0,0 0,0+ 0,0098 0,J0<
u,=[-0,039 -0,19 0,23 10 ,v,=[ 0,018- 0,018 0,0024 0,
u;=[1,0 -0,23 0,90 - 0,41 , v =[ 0,0~ 0,065 0,0044 0,
u,=[0,21 1,0 017 0,83 , v,=[ 011 0,0 0,093 0]63
Nghiém tong quét:
x=e®%2[ A(ycos166,86- y sin166,8p+ B( y sin166,86y cos166}36
e[ A(ucos131,86- v sin13L8H+ B(u sin131L,8y cos13186
e>**[ A(ucos43,61- v, sin43,6f+ B(u sin43,87 y cos43 7
e*#'[ A(ycos22,5- v, sin22,5+ B(y sin226 y cos23b .
Bai 4.29:

|
!

ml-:/_f";\\l
>/

<

<

Cs 1.1..._\

y:

S S
Hinh 4.59
Chon toa do suy ¥ng aia I¢ 1a(y,9, ¥, ¥,) trong d6 y la dich chuyn thing dung aia trong
tam G, ¢ la géc quay ta thung xe sodi phuong ngang; y;, Y, la dich chuyn thing ding dia trong

tam du trudc va du sau. Cac dai luong duoc tinh so i vi tri can fing finh.
Biéu thirc dong ning, thé ning va ham hao tan cta co hé la:
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1 5, 1., 1 ., 1 |
T—2mf+21p+2m§+2m§/

H=%csyf+%c4>é+—;q( y+ bp— y1)2+—; o ¥ -y (4.77)

1 a1,
® ="k (y+ - y1)2+§ o Y+ Lp— ¥,)°

Lwu y: Cac dch chugn thing ding dugc tinh so i vi tri cAn ling inh nén b qua cac tng e
trong cac liu thrc thé niang cua co hé:
Phuong trinh daodong bé @a co hé xung quanh wtri can Ang:

Mg+ Bg+ Cg=0 (4.78)

m O 0 O k, + K, klL-kl, -k, -k,
Voi: M = 0 J 0 0 : B— k1|1_k2|2 klli"'szz _kll k£2
0O Om O —k, —k, K, 0
0 0 0 m -k, k|, 0 K,
C+G Clll_ Czlz -G -G, y
C-= Clll_czlz Cl|i+0422 _Cll Ciz . q= ¢
-G _Cill C+ Cs 0 VA
—C, Czlz 0 C,+C, Y,

Thay céc gia irda cho, plrong trinh tin & 1&:
©®-57333,»°+ 0,822.1»*- 0,176.5%®%+ 0,746
Str dung maple, tinh dugc:
0, =23,0 1/s] ;0,= 44,25 18 w,= 13851 ¢,- 1882 B
Tinh toan vecto riéng, c6 ma tran riéng:
0,98 -0,34 - 0,15 0,4
-0,23 -1,44 0,036 1,8
| 0,24 -4,24 0,24 - 4,2

1 1 1 1
234,1 0 0 0
. 0 1003,6 O 0
V' MV =
0 0 36,62 0
0 0 0 1303,
2124210 0 0 0
. 0 1965000 0 0
V CV=
0 0 702830 0
0 0 0 4647900
Nhu vay cac dng riéng trc giao Wi M va C.
Bai 4.30:
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B
B

l [ Y-
AN < < Yzizd
Caj 04%
| :
Hinh 4.60
Dap s0:
a) Phuong trinh vi phan chuén dong:
J+ Mb? g, 4 3+ Maby FCY- Q=0
(a+b)’ " (ath® T T 7
-J+Mab_ J+ MZ .
>t > Yot GY,— Czy4:0 (4-79)
(a+b) (a+b)
my,— G %+( G+ ) ¥=0
my,— G %+( G+ G) %=0
b) w1=23,qlls] ;O, = 44,2@ 115] NORE 138,[5 1ﬂ w,= 188L8 1‘¥
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PHAN Il —= TINH TOAN SUCKEO O 1O
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NHIEM VU TINH TOAN SUC KEO O TO

. S6 liéu cho truwérc.
- Loai 6 t6 va yéu &u \é tai trong.
- Loai duong ma 6 té chudn dong gom: he b can lan va goc doc I6n nhit (fva o ).
- Van téc 16n nhit caa 6 to.
- Céc $ lieu tham kio cin thiét khac: lai dong co, loai 16p, Fe thdng truyén hrc.
Il. N §i dung tinh toan.
1/ Xay drng duong dic tinh H¢ d6 ngoai déa dong co gom:
- Ne=1(ng
- Me=1f(ne)
- Ge=1(ny
2/ Xac dinh ty 6 truyén aza k¢ thdng truyén hyc.
- Xac dinh ty s truyén cia truyén lyc chinh (4)
- Xac dinh ty s truyén cia tp < phu (i)
- Xéc dinh ty s truyén caa top $ chinh (i)
3/ Tinh toan céc c¢hiéu dong rc hoc cia 6 to.
- Tinh toén chtiéu & cong sét (Ny)
- Tinh toén chtiéu & lyc kéo (R)
- Tinh todn nhanitdong lrc hoc khi day tai (D) va i thay doi (Dy).
- Tinh toan kh ning ting téc cia o to:
+ Gia ¢ ())
+ Thoi gian ting toc (t)
+ Quéangduong ting toc (S)
lIl. Cac ban vé ab thi:
1/ D6 thi dic tinh Hc do ngoai Gia dong co.
2/ Cac d6 thi: Can ting cdng sét, can lng luc kéo, do thi nhan 6 dong krc hoc, d6 thi gia
téc, thyi gian ting toc va quangiuong ting toc.
3/ Tat ca cac do thi déu bicu thi trén t gidy ké ly kho Ao.
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TRINH T U TiNH TOAN

CHUONG |: XAY D UNG PUONG PAC TiINH T OC PQ NGOAI CUA PONG CO.
CHON DPONG COPAT TRENO TO
Dé xac dinh cdng st cia dong co va xdy dung dudng dic tinh Hc do ngoai, truéc tién pli
xac dinh trong luong aia 0 to.
l. XAC PINH TRONG LUQNG TOAN BQ O TO.
Cac lai 6 t6 sr dung hién nay gm: 6 t6 du ich, 6 td ck khach, 6 td 4 va cac lai 6 t6
chuyén dung khéac. dng luong toan b cia 6 t6 dugc xac dinh nhu sau:
1/ Dbi véi cac laai 6 t6 du Ich:
G=G+An+G
2/ Ddi vai 6 t6 ch khach chy trong thanh ph (con @i la 6 to buyt):
G=G+A(M+m+p)
3/ Pdi vai 6 t6 chy khach chy lién tinh (con gi la xe ca):
G=G+An+p)+G
4/ Déi véi 6 t0 ti:
GC=G+An+G

Trong do:

+ G: Trong luong toan b caa 6 t6 tinh theo KG (N).

+ Go: Trong luong sr dung aia 6 t6 (con gi la trong lwong aia 6 t6 khi khdngdi).

+ Gg Tai trong dinh mrc aia 0 to0.

+ Gy Trong lugng aia hanh ly.

+ A: Trong lugng trung binh €a nHt nguoi trén 6 t6.

+n: $ chd ngdi trong 6 t6 K ca nguoi l4i.

+m: $ ch diing trong 6 t6.

+ p: $ nhan vién trén 6 téogn: phu xe, nhan vién ban vé, p cétiy bing 1+ 2 tly
yéu déu gr dung.

+ ry: S6 chd ngdi trong budng 14i (con @i 1a cabin) K ca nguoi lai trén 6 to ¥n tai.
Khi tinh toan can cha y:

**G o 1 Tai trong dinh mrc oia 6 t6 duoc chpn theo yéu au sr dung.

**Gy : Trong lugng sr dung la tong luong aia xed trang thai dn sang @n hanh
chua chét tai va nguoi.

Nhung ¢ c4c @m da dugc chim soc ddy du (nap du dau boi tron, nudc lam mat,
nhién lgu cho dong co, dau trg lrc...) cing cac hom phtung dd ngké cia ngudi 14i, banh xe
du trir. PHin trong lwong nay duoc chon theo quan diém cia nha thit ké trén co so tham
khao loai 6 t6 tuong tu.

Ciing c6 thé xac dinh theo 4i trong Hiu ich va & dung va & dung ©i wu cac chi tiéu
vé kich thuéc, tfong lwong dia 6 t6 nhu sau:

Theo 1§ s tai trong:

ne = g_ Trong d6 Ge, Go d& duoc gii thiché trén.
0

Tri $b 1 anh huéng dén cac chtiéu dong krc hoc va kinh € caa 6 t6, ph thupc vao

chiang loai két ciu aia 6 t6, khi xac dinh c6 ti tham kho < liéu sau:
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e O 106 duich:n, =0,25:0,4; %i 6 t6 co dung tich dong co cang 16n thi [¢ s tai
trong cang né.
e O1t6\an tii: n, =0,6:1,1; ¢i 6 tO ti trong cangén thin, cang én.
= O t6 \an tii thong thuong 1 éu chi dong (4x2) :ne =0,9:1,1
= O t6 @ tinh co dong cao: A sb 1, nhd hon xe thong thuong.
** Chon kich thuéc 16p 6 to:

Sau khi chn trong luong, én tién hanh chn kich thudc 1bp 6 t6. Ty thdc vao ching loai 6
t6 va diéu kién sr dung dé chon loai [6p (&p sét trong bp thuc loai cao hay thp), hinh dng bp,
kich thudc [6p. Sau d6 kiém tra i trong trén ép theo #i trong cho phép duoc trinh bay trong dng 1
phan phu luc.

II. XAY D UNG PUONG PAC TiNH T OC PQ NGOAI CUA PONG CO

Céac duong dic tinh Hec do ngoai @a dong co 1 nHing duong cong bu dén ar phy thude
cua cac dai luong céng sht, momen va sit tiéu hao nhién &u aia dong co theo sd vong quay tic
khuyu dong co. Cac dudng dic tinh nay ém co:

- Puong cong shit Ne = f(ne)
- Puong momen xén Me = f(no)
- Puong stit tiéu hao nhién du aia dong co Ge = f(no)

Khi dong co lam viée, cac dai luong Ns, Me, Ge thay d6i theo $ vong quay aa tuc khuyu
(N); tri b caa e bién thién & Nemin 3N Nemax haic ry (SO vONg quay 4i diém b han cké sb vong
quay @ia dong co xing hodc b diéu toc & dong co diezel bat dau lam vic).

Trong pln tinh toan ndy, cac dai lugng dic tinh trén dugc xac dinh theo hai phuong phép:
Phwong phap 1:

- Béi véi nhitng dong co da co én (truong hop kiém nghém 6 t6 d& c6 hac chon theo 6 td tham
khao d& c6 én dong co). Cac duong dic tinh @a dong co c¢6 dugc bang thr cdng saét. Can chu y
rang cac tr b cong sét va momen &a dong co phat ra chua ké dén ar tiéu hao do céc téti bi phu
nhu: quat gi6, bom dau cho & thong cuong héa, may nén khijiag nhu tiéu hao ma sat trongt h
thdng truyén hrc.

- Mot b dudng dic tinh Hc do ngoai da cac lai dong co co san duoc gidi thiéu ¢ bang 2 phn
phu luc.

*

*

Phwong phap 2:
Khi thiét ké 6 t6 mvi can phai xac dinh cdng séit can thiét theo yéu &u sr dung (khi ning cho
tai, diéu kién duong xa,6¢ do 16n nhit ...). Truong hop nay, phi sir dung céng tikc thrc nghgém
(da ghi thich trong phn gido trinh).
Cac budc tinh toan nhu sau:
1. Xac dinh c6ng stit dong co theo diéu kién can chuyén déng:
N, = {Gf Vias kasmax} 1
270 ' 3500 |7,

(ma lrc) (1)

Trong do:

Ny : Cong sat cia dong co can thiét dé 6 td khic phic Src can chuyén dong dat van toc 16n
nhat trén duong tt.

G : Trong lugng toan b caa 6 t6 (KG).

f: hé 5 can lan cua duong (tham kho bang 1 trang 10).
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Vmax: Toc d6 chuyén dong lon nhit caa 6 td (km/h).
k : Hé s5 can aia khong khi (KGEm®) tham ko bang Il trang 10.
F : Dién tich @n chinh dén caa 6 t6 (M) (Tham ktio bang I1). haic tinh theo cong trc:
*F=B.H Wi 0 t6 tii, 6 td khach
* F = Bo.H.m VGi 6 t6 du Ich
Cac 9 liéu m, B, B, H tham kho 6 t6 tuong tu.
Trong do:
* B: Chiéu rong co s¢ cia 0 té (m).
* H: chiéu cao &n nhit caa 6 t6 tinhi mit duong dén diém cao nht caa 6 td (m).
*m :Hé s dién day dién tich, i m = 0,78 : 0,85
n, - Hiéu stit caa ke thdng truyén lec(tham kiao king Il trang 11).
2. Xac dinh cdng sut cuc dai ciia dong co:
Sau khi x4c dinh dugc cong suat Ncia dong co, can xac dinh céng shit lon nhit ciia dong
co theo cong thac sau:

N
Nemax= Y 2
o {aﬁwbﬂz —c.fl @
Trong do:
n s L e s _ . . A oA
A= —L Véi Alaty 0 gitta © vong quay ta dong co irtng Wi van toc lon nhat caa 6 to va

nN
cong sdt I6n nhit caa dong co.
Cac ti sb A cia dong co xang:
- Loai dong co khong han cré 5 vong quayi = 1,1+1,3
- Loai dong co c6 han ché s vong quayA = 0,8+0,9
V61 dong co diezel A = 1.
a, b, ¢: Cachsh thuc nghém phu thuse vao lai dong co, tham khao bang trang 10.
ny : S5 vong quay 6a dong co ung Wi cdng sit I6n nrt. Tri sb cia ny ¢o the tham khio ¢
dong co cua 6 to twong tu haoic tinh theo B sH A va $ vong quay f Trong d6 n, duoc tinh theo
o,,,,Cua cac 0 to tham kio:
+ O t6 duich o, =523+ 575 rad/s
+ O t6 buyt va 0 t&it c6 dit dong co xing o, = 272+ 266 rad/s
+ O t6 buyt va 0 téit dit dong co diezel: w, =209+ 272 (rad/s).
Bang |: Hé sb can lin ciia mét sb loai dwong

Loai duong He s can lan fung Vi
v<22,2m/¢
Pudng nhra bé téng - Pac biét tdt 0,012+0,015
- Tét 0,015+0,018
buong rai da: - Dam min 0,020-+0,025
- ba thuong 0,030+0,040
Puong dat - Dét kho, king phing 0,030+0,050
- Dt u6t sau mua 0,050+0,10
buong cat 0,10+0,30
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Khi 6 t6 chugn dong wi toc d6 v>22,2 m/s B s f duoc tinh theo cdng tre (11-16) trong tai
liéu |

Bang Il: H é sb can khéng khi

Loai 0 tO Hé sb can k (NS?™) Dign tich cin F(m?)
Du lich GS 16-2,8
Ve kin 0,20+0,35 ( O,OZTO,Oé‘ng) 1,5+2,0
- Véhé

0,4+0,5 ( o,o4+o,0|-§§782)

O t6 tai 3,0-5,0
0,60+0,7 (0,06+0,0§GTSZ)
m
O t6 khéach 4,5+6,5
0,25+0,4 (0,025+0,G5§)
m
O t6 dua 1,013
0,13+0,15 (0,013+0,0£§)
m

Cha y: Khi tinh theo B don vi cii, hé s K duoc ar dung theo tr s6 trong ngdac (KGS* / m'*)
3. Xay ding @6 thi dic tinh téc dd ngoai aia dong co:
+ Puong béu dén cdng sht caa dong co:
Ne = Nemax[a A + DA% — CA®] (3)
Trong do:
Nemax M\ : CONg st [6n nhit cia dong co va s6 vong quaytong tNng.

Ne, Ne : CONQ sat va $ vong quaydi mot diém trén dudng dic tinh dia dong co.

a, b, ¢ : B s da gii thicha trén.,

n o
A== cac dai luong n, ny da bet.
nN

. . n -
Trong khi hp bang dat ty 5 — =0,2; 0,3; 0,4... Sau d6 tinh san bieu thirc trong ngéc aia

nN
cong thirc (3) dé viéc tinh N: tién loi va nhanh.
Pit A =[ald + bA% —cA®]
Ne = NemaxA
A duoc tinh &n theo ling IV.

\ L, o, ;N ‘ , . . .
+ Can cha y &ng ty 5 — 16n nhat trong king dugc tinhang Wi s6 vong quay g khi
n

N
chuyén dong Wi téc do 1on nhit.
* Puong béu dén momen xan aia dong co:
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Ne
Me=716,2 = (KG.m)
e

Trong do:

+Ne c6 thr nguyén mauc

+ . cO thr nguyén 8 vong quay/ph.
10° Ne

Hoac: =
’ M 1,047 n,

Voi:
Ne : tinh theo vong/phat.
Ne: tinh theo KW.
Me : tinh theo Nm.
Tham kHo bing V quan B Ne, M. theo R dé vé do thj dic tinh H¢ d6 ngoai Ga dong co .
Bang Ill: Hi ¢u suat truy én luc 7,

Loai 0 t6 Tri S0 trung binh caa hiéu suat truy én luc
U
*Ot6 du fch 0,90+ 0,95
* Ot tai va 6 to khach 0,85-0,90
* O t6 co tinh ning co dong cao (lai tir 2 ciu 0,80+ 0,85
cha dong tro nén)

Bang IV: C4c hé sb dé xay dung dic tinh téc dd ngoai dong co.

Hé Loai dong co
sb Pong or xing Dong co diezel 4 ki Pong
a, b, c (1) Buéng chay | Buong chay | Budng chay co
truc tiép (2) dr bi (3) xoay loc (4) diezel
2 ki
a 1 0,5 0,6 0,7 0,87
b 1 15 1,4 1,3 1,13
C 1 1,0 1,0 1,0 1,00
P A=[ald+DbA% -cA’]
My (1) (2) (3) (4)

0,2 0,232 0,152 0,168 0,184

0,3 0,363 0,258 0,279 0,300

0,4 0,496 0,376 0,400 0,424

0,5 0,625 0,500 0,525 0,550

0,6 0,744 0,624 0,646 0,672

0,7 0,847 0,742 0,763 0,847

0,8 0,928 0,848 0,864 0,880

0,9 0,981 0,936 0,945 0,900

1,0 1,000 1,00 1,000 1,000
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Bang V: Bang tinh cac théng 6 cia dng co.

Ne Nemin Ny 17 N Nmax
5 _n 0,2 0,4 0,6 | o] 1,0 -
nN
Ne (ml) X X X i | e,
Me (KGm) X X X i |
Nk(ml) = X X ) G T T
Ne.n,
Chuy:

Khi trong nhém wu c6 yéu &u tinh toan tinh kinhétnhién léu cia 6 to thi phi xay drng
thém dudng st tiéu hao nhiénéu g = f(no) trong trudng hyp buém ga (hdc thanh ring) mé hoan
toan,o diy ge duoc tinh theo céng tit sau:

oot 9
¢ =1000 " (yp)

Trong do:

Gr : luong tiéu hao nhiéndu (kg/h), G duoc xac dinh king thrc nghém, do trén bang thu
cac dong co tuong tu.

Ne : COng sét dong co (ml) da tinho trén.

Mbi duong dac tinh béu dién trén do thi cin chon mot gia ti ty Ie xich hop ly:

v/ ph
u, =x (P
mn

) _ bEu dén trén toc hoanh.

| 4 X A~
Hn, =y (i) _ biu dien trén tgc tung.
mi

K 2 -~ A
Gm) _ bku dién trén toc tung.
I

My, =z

;une =p v/ ph) _biu dién trén tpc hoanh.
mr

CAc lai dong co co cac dang duong béu dén trén cac d6 thi sau(hinhl) trang 14
Tri 85 cong st Nemaz & cONg thirc (2) ch la phin céng sét dong co dung dé khic phic
......... chuyén dong. Dé chon dong co dat trén 6 td, 8n phii ting thém phan cdng sat, giam sic
can phu: tiéu am, qat gio, may nén khi, cacdbbom dau, radb, diéu hoa... Ta phi chon cong sét
dong co co cong suat I6n nHit 1&:
emax= (1,1+1,30.Nomax (7)
Tuy mic d6 hoan thén aia dong co ma chon do ting cong suat cho phi hp.

*
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(ml) Ne (ml) Ne
(KGm) Me (KGm) Me Y

4
/s

New

!
!

n(v/f)

1 £
5

A
Bl

B

F

F

3

B

1

Hinh 1: P6 thi duong déc tinh B¢ dé ngoai Gia dong co xdng.
a. Pong co xing khong han ché b vong quay.
b. Pong co xing c6 han ché sb vong quay.

(ml) Ne
(KGm) Me
Néw

Men
My

n(v/f)

A Wy
Hinh 1:c .P6 thi dwong déc tinh B¢ dé ngoai ia déng co diezel.
III. XAC PINH TY SO TRUYEN CUA HE THONG TRUYEN LUC.
Ty s truyén aia ke thdng truyén luc trong trudng hop Hng quat duoc xac dinh theo cong
thirc sau:
it = ih . if . io
Trong do:
in: Ty s truyén oia bop £ chinh.
it : Ty s truyén caa bop $ phu hoic hop phan phi.
io : Ty s truyén aia truyén hec chinh.
Déi vai xe mbt ciu chi dong, truyén luc chinh lai don thi cac ¥ sH truyén:
if =1
io : Chi gdm mdt cip banh ring con xoan.
1. Xac dinh ty b truy én cia truyén luc chinh (i):
Ti s truyén aia truyén lyc chinh § duoc xac dinh tir diéu kién dam bio cho 6 t6 dat van toc l6n
nhat, dugc x& dinh theo céng tirc:
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0=0377 7 (8)
fc * hn*¥'max
Trong do:
Ny : SO vong quay 6a dong co khi 6 t6 dat van tic Ion nHt (Vmay).
frp : Ban kinh [am vic trung binh @a banh xe, dugc xac dinh theo kich thudc 16p, tinh
theo (m).
b= 2,. 10 VGi Io : ban kinh thit ké caa banh xe.
+ A, Hé 0 ké dén sr bién cang aia Kp.
A, = 0,93+ 0,935 i [6p ap st thap.
A, = 0,945+ 0,950 i l6p ap sat cao.
n, : $ vong quay aa tuc khuyu dong co, ttng Wi van toc I6n nhit caa 6 to tinh theo
vong/phat.
Vmax . Van toc lén nhit caa 6 t6 tinh theo km/h.
ite : Ti b truyén cia Hop & pha haic hHp phan phi ¢ b truyén cao.
Thuong chon i = 1 + 1,5 hodc theo 6 t6 tham Kio.
hnTi SO truyén cia lHp $ chinho sH truyén thaing k=1 haic $ truyén cao j<1.Cton
sd truyén cao theo 6 td tham k& in= 0.7+0,85
2. Xac dinh ti sb truy én ciia hgp sb phu hoiic hép phan phoi.
Trén nhirng 6 t6 c6 ning tinh ning co dong cao (co6 & ciu chi dong tir 2 trd 1én thuong kb tri
thém dp phan phi két hop véi hop £ phy). Hop £ nay thuong c6 haitsb truyén:
+ Ti b truyén cao (duoc ki hidu 12 i) dé 6 t6 chy & duong ©Ht va i nho. Ti b truyén i thudng
dugc chon bing 1 (i = 1). Pdi khi & mdt s6 xe ¢6 th chon i 16n hon 1 (i=1+1.5).
+ Ti s truyén thap (duoc ky hiéu 1a k) co ti 6 16n hon 1 thudng duge xac dinh theo diéu kién
sau:
+) Theo diéu kién bAm dc aia banh xe i duwong:
= (‘"Gib'“; (©)
emax*'hl- O'nt
Trong do:
@: Hé 5 bam @a banh xe & mat duong phu thude vao diéu kién sr dung xe trén lai
duong ma 6 t6 thuong xuyén lam \ic. Trong tinh toan co6 éhchon tri sd trung binh theo dng VI
trang 1.
Gp: Trong lugng bam (1& ng luong dit trén banh xe ahdong). O 6 té ¢6 b tri ciu sau ch
dong trong lugng bam duoc xac dinh theo cong ftirc:
G=mx. &
Vi
G2 la trong lugng finh tac dung I€n cac banh xe sau.
Moy hé b phan 1 lai trong luong, my = 1,1+ 1,30
O t6 c6 #t ca cac banh xe ehdong thi:
&G =G
Memas Momen xdn arc dai caa dong co.
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1, : Hiéu suit truyén lyc pha thupc vao cac théngdskét ciu aia xe, ti sb trung binh tra theo
bang [I11].

in: Ti s truyen aia lp & chinha sb truyén 1.

Iy, io: d& gai thich¢ trén.

+) Theo diéu kién téc dé cuc tiéu én dinh cia 6 6:

_ 037718, Nerin -
VAN (10)

m
Trongdo:
Nemin: SO VONQ quaydn dinh arc tiéu cia dong co khi day tai.
+Vmin: Téc d0 6n dinh arc tiéu caa 6 to.
Bang VI: Hé s bam aia cac lai duong.

Loai dwong Hé sb bam doco
- buong nhra — bé tong: - Kho va ach 0,7+ 0,8
* Tinh trang duong - Uot 0,35+ 0,45
- b4 dam: - Kho 0,60+ 0,70
* Tinh trang duong - Uot 0,3+0,4
- Puong dit: - Pha sét, kho 0,5+ 0,6
* Tinh trang duong - U6t 0,2+ 0,4
- buong cét: - Kho 0,2+ 0,3
* Tinh trang duong - Udt 0,4+ 0,5

- Khi tinh toan ta thay doi ix theo diéu kién bam, 6i kiém tra dam bio Vi, = (3+=5)km/h.

3. Xdc dinh ty sb truy én ciia hop sb chinh:

Trong phan nay chi xac dinh ti S5 truyén aia p  co khi cé cap, con cac lai khac § dugc
trinh bays phan sau.
a. Xdc dinh ti sb truy én ¢ b truyén 1.

Tri $5 ti $b truyén in; duoc xac dinh theo dicu kién cin ca di dé 6 t6 khic phuc src cn lon
nhat va banh xe ahdong khéng vtruot trong moi diéu kién chuyén dong.

+) Theo diéu kién chuyenr dong dé khic phuc lyc can lon nhit:

Amax> P, max, khai trén hai \& cia béu thic ta duoc:

l//max 'G'rb

I'//
hl

(\]

. . (11a)
M emax 'IO'I fc 'TIt
+) Theo diéu kién dam bao cho banh xe khéng bruot quay:
Pimax < P, khai trén hai ¢ caa béu thic, rit @n ta duoc:
i(p > Wmax'Gb'rb
hl1 = (11b)

M emax'IO'I fc 'nt
Trong do:
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W ey . HE SO can tong ddng kbn nhit cia duong.
WV omax = T+ tano max
Vi
f: Hé S5 can lan cia duong, tra ling 1 trang 10.
a max Goc dic lon nhit cuc dai ciia dudng (tinh theo do).
ire: Ti SO truyén caa bop $ phu & S truyén cao.
Cac théng & con hi d& gii thicho trén.
Sau khi xac dinh duoc iy theo cong thc (11a) va (11b), e tri S5 ins theo diéu kién khic
phuc src cin (cong thic 11a) dé thiét ké hop < chinh.
Trudng hop in1 theo diéu kien bam (cong tic 11b) khéng tha man thi phi chon lai b tri
chung @a 6 toé (my, M, a, b, ...).
b. Xac dinh ti sb truy én cac $ truy én trung gian hap sb.
Chon & cip 9, trong lbp <, Ddi voi hop & co khi, sb cip $ tién thuong dugc chpn n<5
(nla $ cip $ tién).
- P6i véi 6 t6 du Ich, 6 td khach&nho va 6 to 4i ¢& 1on, $ cip $ tién duoc chon n<3+4,
con 6 t6 &i va 6 td khach&trung binh vadn £ cip $ n duoc chpn: n<4+5.
- Ti b truyén aia cac 8 truyén trung gian trong dp $ 6 to duoc chpn theo quy It cap
nhan. Khi bét sd truyen iny va $ truyén inn (inn 12 9 truyén thing in = 1), ti s cac $ truyén trung
gian dugc xac dinh theo cong tirc:

i — (n=1)f; n—-m
lhm = Al (12)

Trong d6:  + n: Gip 9 tién cua Hp 9.
+ m: LA cli s & ) truyén dang tinh, m duoc ly tir 2 dén (n-1)
Vi du: Véihop $ co 4 dp S thi:n=4; m=2va 3.
Trong ndt s6 6 t6 \an tai, sd truyén cwbi cung @a hp D duoc chon i<l (i la $ truyén
tang). Thong thuong thi S5 inn duoc chon tir 0,7+0,85. Do d6 cac s truyén trung gian khacésduoc
xac dinh theo cong tirc:

i = (n-2)/ j(n-(m)]
hm hl (13)

Trong d6 n, m d4 duogc giai thicho trén,d truong hop nay t s truyen inm.1) = 1.
¢. Xac dinh ti sb truy én cia s I0i.
- Trong Bp &, thuong B tri mot ti s5 truyén 5 Ui (ki hieu ). Tri S5 cua ti sd truyén $ i
dugc chon 16m hon sé truyén & 1:
i = (1,2:1,3) b (14)
4. Lap bang xac dinh van toc aia 6 td twong &ng Véi tirng  truy én.
Van toc chuyén dong aia 6 tdd cac $ truyén duoc xac dinh theo cdng tirc:
V,, = 0377 b 15
o fcdhm
Trong do:
m: Ch s chi S5 truyén dang tinh, m = 1+n.
n: $ cip  tién trong dp .
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src kéo @a 0 toda co dn chi tinh Wi .
Ne. SO vong quay Ba dong co, ne bién thién fr Nemin 4N Nemax (Nemax 12 $ vONg quay wong
rng Wi van toc I6n nhit caa 6 t0).
Lap bang VII tinh van thc cia 6 t6 theo cadgtruyen.
Cha y: Véi nhitng 6 t6 cO i 2 ciu chi dong try 1én chi 1ap bang tinh choitsb truyén caa tHp $ phu
la $ truyén cao.
Bang VII: Tinh v 4n téc aia 6 td theo cac &truy én.

Sb vong quay Nemin Ne1 Ne2 ceeeeeeen | Nemax(nV)
aia dong co
Nne(V/p)
Van tbc & cac
truyén v (km/h)
% truyén I Vlmm V2 V3 ............. V]_max
(Vi)
Sé trU)én ” V2m|n V3 V4 ............. VZmaX
(Vi)
% truyén thi’ m mem X X | meax
(Vm)
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CHUONG II: XAY D UNG PO THI CAC CHI TIEU
PONG LUC HQC CUA O TO
l. XAC PINH CHI TIEU VE CONG SUAT.
1. Phwong trinh can king cong sit.
Trong trudng hop 6 td [am v tong quat trén éc nghiéng (theo taidu 1).
Ne= N¢ +N,EN;EN, + N (16)

Trong do:
Ni: cOng sét kéod banh xe ch dong, dugc xac dinh theo cdng tirc:
Nk = Ne— Nr = Ne. 7,
Véi: NeCong sat cia dong co.
Nr: cOng st tiéu hao chodn thit co khi.
n, : tham ko ¢ bang 3 trang 11.
N : Cong sét tiéu hao chon lin.

N, — G.f.cosq.——
27C

N; : Cong sat tiéu hao chon 1én dic.

N, = Gsina.——
27C

N : Cong sat tieu hao choan khong khi.

KV
“ 350(
N, : Cong sét tiéu hao choulc cin quan tinh khi ting toc:
G .V
N, ==, j—
g 270

Ni : Cong sat tiéu hao cchouc cin moc kéo.

\Y; \Y;
N_=nQ.(f +tana).— =nw Q.—
m = nQ.( a) >7c !//Q27c

Thay ti sd cia cac dai lwong vao cong tixc (16) ta dugc phuong trinh can Bng céng séit dang
khai trén diy di. Tuy nhién trong phuong trinh ch cin xac dinh thanh phn cong sét Ny, Ni, N
theo ¢ do cua trng tay $ trén lop .

*Ch y:

2 Mo

- Pé xay drng do thi cin ar dung thém cong tirc: V= 0,37 i
0"T"h
- Céac thdng &trong cac Hiu thic trén dd duoc giai thich phan trén.
- Tri $5 ciia duong béu dén cong sét Ng 1a nhu nhau & moi sd truyén khi hiéu sét
1, = constvéi 1 loai 6 to.
- Buong béu dién N; 1a duong bic nhit qua @c toa do, chi can xac dinh tai 2 diém:
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- Puong béu dién aua @6 thi N, 1a dwong congN, = f(v*) dwoc ayng tiép wi Nf theo tuc
tung.
- Cac d6 thi Ng — v theo cacdstruyén nén I tri cung i do thi dac tinh H¢ 46 ngoai Ga
dong co: Me = f(ne) va Ne = f(ne).
- Lap kang tinh ti s Nk nén Kt hop v6i bang 7 trang 19: v = (@)
- Lap king tinh ti 5 Nr, N theo tc do v (v thay doi tir Vmax + Vimin)
Bang 8: Tinh cong sit ciia o t6.

Toc do v(km/h)
’ 0 Vimin Voo | e |l Vimax
Cong sat N(ml)
N, - - - |, -
N - - X
Nk = Nkw = N2 = .....=Nam = Ne. 77, V6i moi SO truyén.

2. Po thi can bing cong sit.
Trén db thi, doan rim giita Nc va (N + N_ ) la cong st du. Cong sét du nay dé 6 to co ti
khic phic cac cong €l can sau:
+ Cong skt can len dc.
+ Cong sét can tang toc.
+ Cong sét can & moc kéo.
Sau khi xay dng d6 thi can ling céng st sinh vién phi naim y ngha sir dung va bét cach
van dung dé giai quyét cac bai toamcthé.

A
Nk
()
/ NKs
T
v(km/h
0 L Vi)
0 ng(vrﬁ

Hinh 2: H6 thi can hking cong stit 6 ta
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III. XAC PINH CHI TIEU VE LUC KEO:
1. Phwong trinh can bing hre kéo
Phuong trinh can Bng luc kéo cta 6 to khi chuyén dong tong quat trén dic v6i day du cac
thanh p#n Iyc can duoc biéu dién dudi dang sau( theo tai liéu I)
R=R+BRx Pt pPr [ 17
Phuong trinh (17) ¢6 th viét duéi dang khai trén:

Melold 0" _ 5 £ cogr+ k.F\ll—;J_r Gsim+5> + o (18)
r g

b
Trong do:
P, 1a lyc kéo tép tuyén & cac banh xe ¢hdong.
p; la luc can lan.
P 1a lec an Ién dic.
P, 1a luc cin khong khi.
P la lyc can quan tinh.
P, 1a lyc can kéo mooc.

5,1 he s6 ké dén anh hudng ctia cc khdi lugng ctia cac chi tiét chuyén dong quay khi tang

8, =1+0c,.ii, +0, Vi o, = 0,04+ 0,0¢
c,=0,03+ 0,04
v la e s6 can tong cong ciia duong :
y =f £tano véi ala goc de cua duong.
Béng 9 : Tinh lwc kéo P, theo toc d9 cita 6 to

<$v0ng ne min nel ne2 U nem
n, (va/ph)
CAc thdng & tinh toan
M, (KGm) X X X X
Téc do & s6 truyen I (V,) Vi in X X Vi max
P, X X X X
Téc do & s6 truyen 11 (V,) V, i X X X
P, X X X X
Téc do & s truyén m(vm) Vo min X X Vi max
P X X X X
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Bang 10 : Tinh lwe cin khéng khi P, theo the d§ 6 to :

V(km/h) 0 V. v, \Y;

min

Pm(KG) 0 X X X

2. Po thi can bang hre kéo :
Khi biéu dién phuong trinh can Bng luc kéo, trong tu nhu do thi cAn bang cong suit, can su
dung cong thire tinh van toc va bing VII.

v=0,3772" (km/H

gl

Dé thuén loi cho viéc v& dd thi P, cin phai xac dinh luc kéo P, = f(v), lrc can lan
P = f(v) va lyc can khong khi P, = ( \/2) . Phuong phap trén tién hanh nhu sau :

Lap bang 9 tinh P, theo \in tdc cla ting s6 truyén. Ddi véi mot 6 to nhat dinh cic tri
0 igi Ty, M, 1a khong d6i nén tii s6 luc kéo P, s3 thay doi theo hai thong s 1& momen xén M, va

ti s6 truyén ctia hop s6. Do d6 cong thirc x4c dinh P, c6 tré viét dudi dang :

P.,=CM.i.,, (19)
Lol -
Trong d6: C=ott e
o
Momen thay doi tir M, dén M,

P 1& luc kéod cac 6 truyén dang tinh.
i, 1 tri b ti & truyén dang tinh, véi hop & c6 n tay é truyén tién, m=1+n
P. duoc lap theo lang 9.

Luc cin lan P, dugc biéu dién trén d6 thi 1a duong thing song songdi truc hoanh @ truong
hop nay coi B 5 can lan f =const, khi toc do chuyén dong aia 6 tov <80( km/h). Khi tdc do
ciia 6 tov >80( km/ h), h¢ 5 can lan thay doi phy thuc van toc chuyen dong. Cong tite xéc dinh
(f) dugc trinh trong tai Bu |, céng thkc tinh krc cin lan va do thi biéu dén lyc can lin sé thay ddi so
Véi truong hop trén.

Biéu thc tinh lyc can lin duge biéu thi P = fG. Dé vé d6 thi P. khdng én lap bang.

Luc can khong khi P, dugc x4c dinh theo biéu thic

b kFVv?
¢ 13
Véi: v 1a van toc cia 6 té (km/h)
Kk, F: tinh theo &ng 2 trang 10
Khi tinh to&n frc can khdng khi va & do thi can lap bang theo cacdstruyén véi van toc cia
0 to thay doitrtrisd v, dén v __ .

(KG) (20)

DPuong béu dién P, 1a duong parabol twong ting Wi cac ti & trong king 10. D6 thi P, khi
v& duoc dat trén do thi biéu dién luc cin lan P ( c6 nghia 1a dng dd thi P+P.
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Nhan xét: theo vi d trén hinh 3

Pk “
KG)| Pu

Ve P

0 Ve v(km/h)

Hinh 3:do thi can hing lec kéo

D6 thi B — vduoc xay ding Wi cap $ tién n=3, $ truyén i, ;=1. Truc tung béu dién cac
luc P,,R ,P ,.theo (KG). Tuc hoanh kiu dién van tc chuyn dong aia 6 t6 theo (km/h).

Cac dudng congP, c6 ding tuong tw nhu M ( 1a duong cong di, c6 diém are dai ma i do

P, dat cuc dai ung Wi v, .

Tai thoi diém nay duong cong dugc chia thanh hai nhanh:

+ Nhanh bén phi la nhanhon dinh
+ Nhanh bén trai la nhanh khoég dinh.
+ Khai ném 6n dinh va khéngn dinh duoc giai thich trong tai u |.

Trén d6 thi ( hinh 3)duong P, ( duong lec kéo khi xe cliy & 5 truyén 3) cit nhau i
dudng biu dén luc an(P, + P)) tai thoi diém A, dong xéng truc hoanh ta dugc van toc I6n nrit
cuia 0 tov ..

& CAc \in toc khac, kidng tung do nam giita duong P, va (F’f + F;"D) l& lec kéo du dugc tinh
bang htu $:P, =R —( P+ P). P, dung & 6 t6 khic phuc luc cin leo dc, lrc cin ting téc va
luc cin kéo momen.

Qua db thi sinh vién &n nim virng cac y ngh st dung va bét van dung cac bai toanus
dung.

Can biét s dung diéu kién cin va du dé 6 té chugn dong trong moi diéu kien:

P<R<P 1)
Dé xay drmg duoc d6 thi bam ta & dung cong tirc sau:
P, =0.G,.m, (22)

Céc dai lugng st dung trong cdng tix (22) da gii thich¢ phan trén. D6 thi biéu dién P, 1a

dudng rim ngang (song songsitruc hoanh). Vi d: tng Wi mot h¢ sb bam @, ciia banh xe &i mat

- 200
Bai tap Ly thuyét 6 t6



PGS.TS PAO MANH HUNG — THS VU VAN TAN — KS TA THI THANH HUY EN

truot quay) thi mén s dung phii ndm dudi duong P, va trén duong béu dén (P, + R).
IV. XAC PINH CHI TIEU VE NHAN TO PONG LUC HQC D.
A. XAC PINH NHAN TO PONG LUC HOC D KHI O TO CH O TAI BINH MUC
1. Phwong trinh nhan t6 dong luc hoc D.
Phuong trinh nhan& dong lec hoc aia 6 6o diéu kién chy tai dinh mic ( hay day tai) duoc
biéu thi bang phwong trinh sau ( theo taidu I):
P-P
© 23
G (23)

Phuong trinh (23) c6 tA viét dudi dang khai trén ( trong truong hop 6 t6 khdng kéo mooc):
2

D=

Meiol o _ eV’
r, 13_FR %R
G G

D=

D=yt iJ (24)
g
Céc dai lugng aia phuong trinh (23), (24)duoc giai thich phan trén.
2. Po thi nhan 6 dong lec hoc khi 6 t6 ché tai dinh mirc:

Pé xay drng d6 thi D, cin lap bang tinh céc trsb trong phuong trinh (23), trong twong hop
nay, ta xay dng d6 thi D véi hop $ chinh @a 6 t6 c6 3&truyén (n = 3), 8 truyén i, ;= 1. Cac gia
tri cia D trong Bng (11) duoc tinh theo céng ttt sau:

D, = m~ Fom 5 Fom (25)

Trong do: +m la chi 5 ting Wi sb truyén dang tinh, m= 1+ nvgin = 3

CA4c ti b nhan & dong lec hoc D duoc tinh theo bng 11.

Pé thi D ( khdng thtr nguyén ) duoc bidu dién trén tuc tung, toc hoanh ku dién van
téc chuyn dong (km/h) @a 6 to.

Bang 11: Nhan 6 déng luc hoc D theo He dd

Toc do caa O to V. A v, V., Vi
Cac thdong &
SO truyen | Vo X X X Vi
P, X X X X X
P X X X X X
ol
Dl X X X X X
SO truyen i V. X X X Ve
sz X X X X X
P X X X X X
®2
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Sb truyén thr m

Vm min X X X Vm max
I:)km X X X
P. X X X
D X X X

m

Bang 12: Tinh % tai trong aia 6 td

%tai trong haic | Luong hang hdd Khdi lwong toan |  Tai trong tinh o (dd)
SO ngudi hoac nguoi bo cua xe (kg) theo goc
(6toduich+ | theo%ti | G,=G,+G, G,
khach) trong(kg) tanoy, = -~
Gex
0% 0 G, =G, X X
20% X G, =02G+ G X X
40% X G,=0,4G+ G X X
100% G, G, =G, + G, X X
120% X G, =12G+ G X X

- D6 thi D-v duoc biéu dién trén géc pin tu bén phai.

3. Giéi han ciia d6 thi theo diéu kién bam:
Can cha y Bng cac y ngh st dugnj Gu do thi D déu duoc xem xét ¢ta trén diéu kién sau:

y<D<D,

(26)

Tri sd coa ke s can tng @ng aia duong: v =f +tana

D > @la diéu kien can cin thiét khi 6 t6 chugn dong ¢ van toc cau cac é truyén khac nhau
( truong hyp khong ting toc).

biéu kien D < D, & gi6i hna ciia nhané dong krc hoe D theo diéu kign bam. D, duoc xéc dinh
theo béu thic:

(KFV?)
P — Fz) m2k'(p'Gb_7

D, =" "= S G 27)

Déi véi nhitng xe ¢6 nhiu ciu chi dong, toan B trong luong aia xe déu duoc Sr dung dé
bam: G, = Gnén béu thic (27) c6 th viét:

D —o_KFV 28
TS (28)
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Dang aia duong D, 1a dudng cong c6 diém xuat phat & diém c6 ti so bAm @, nao dé va thoai
dan theo éc do cua 6 to (i diém d6 van toc caa 6 t6 king 0)

CAc bai todnan dung cac y ngh s dung aia do thi déu thva man bdu thrc (26) cé ng 1a
mién sr dung phii ndm trén dudng v va dudi duong D,;co thé dua ra cac vi du nhu sau:

+ Xac dinh cac 9n tbc chuyén dong arc dai cia 6 t6 trong diéu kién dudng xa da cho.

+ Xac dinh khi niang khiac phuc src can aia duong ( géc de aia duong khi bét cac diéu kién
can khac).

+ Xac dinh duoc kha ning tang téc ( gia tc aia 6 t6) hédc kha ning kéo mode cua 0 to.

+ Xac dinh van téc chuyén dong hop ly caa 6 to khi bét cac diéu kién chuyén dong khéac.

+ Chu y #ing: cac duong dd thi D & cac $ truyén déu twong ung Wi dudng dic tinh ngoai ta
dong co, khi van dung cac bai toan trén, truong hop cac do thi biéu dén src cin cia mit dudng
khéng @t cac dudong D thi phi dung dic tinh mc b ( duoc gii thich trong tao &u 1).

B. XAC PINH NHAN TO PONG LUC HQC D, KHI T Al TRQNG THAY DOI:
1. Biéu thire xac dinh D, :

O phin A da xacdinh nhan& dong krc hoc khi 6 t6 clé day tai ( tai dinh mic). Trong thrc
té 6 td co th 1am viec Vi tai trong thay d6i ( non &i, khdng &i, qua &i,..), khi d6 ta co biéu thrc xac
dinh nhané& dong lec hoc nhu sau:

D =k (29)

P-P
Mit khac theo (23) ta cd = & G n

Két hop woi (29) ta xac dinh dugc biéu thic nhan é dong e hoc D, nhu sau:

D,G, =DG= b .G tam, (30)
D, G

X

Trong d6: a,: goc nghiéng Bu thi ti 5 giira ti trong aia xe dang tinh véi khdi leong toan B

cua xe
G, : khdi lugng aia 0 tOd tai trong dang tinh, G, = G, + G_,
G,,: trong tai cua 6 td¢ vi tri dang tinh.
G,, thay doi tir 0 &énG,
G, thay doi tr G,dén G
Tri b caa a., ( tia ti trong ) dwgc biéu dén theo goc §i thir nguyén d.
Khi: +G,<G— tano < = a,< 458( non i)
+G,=G— tano = 1= a, = 48( day tai)
+G,>G— tano > 1= a, > 48( qua ki)
Déi voi 6 10 Van ti, tia tii trong dugc biwéu dién theo %G, .
Déi vai 6 t6 du Ich va 6 té khéach, tiaittrong duoc biéu dén theo $ ngudi.
Khi tinh G,c0 tre ké thém kidi lugng qia ngudi lai.
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D6 thi nhan & dong lec hoc D, ( con @i 1a db thi tia) dugc biéu dién két hop voi dd thi D. Pra
bén phi la d6 thi D khi 6 t6 ckb diy tai, phin bén trai 1a d6 thi biéu dén nhan é dong krc hoc khi xe
ch tii thay d6i D, hoic v, ( truc hoanh), tuc tung béu thi nhan & dong lrc hoc D khi day tai
(haic ).

2. Do thi nhan t6 dgng luc hoc D, (dd thi tia) khi téi tr ong thay doi:
Dé thuan loi cho viéc V& db thi, ta Bp bang (11) tinh D theo v vaalg (12) xac dinh céc tia
tai trong tng Wi cac goca, theo codng thc (25) va cong tinc:

tano,, = GGXk (31)

Trong do: k 1& cH sd ing Wi mac tai trong dang tinh.
k =0+ G,véi 6 t6 du Ich cH ngudi, véi 6 t6 ti chi % tai trong.

% Qua tai
100%G  120% 140%  180%

N
60% \\ G
'3 |20%|-
NN\
® 0% T | A

| I

Ds(y1) vy CH O

Hinh4: 6 thi nhan 6 dong lec hoce khi day tai D va khi ti trong thay doi
* Nhan xét:
Khi vé& do thi & goc bén phi, chon ti I¢ xich trén céc trc:

Truc tungp, = %(l/ mm)

Tryc hoanhp, = l(—km / hj
vi mm

D6 thi & goc bén trai (d6 thi D, ) vé cac tia i trong ti 1& xich

Truc hoanh:p, giéng nhau nhu p

Van dung cac bai toanisdung trén d thi tia (D, ) tuong tu nhu d6 thi D, nhung véi cAc tia i
trong khac nhau. Ngoai radd thi D — D, con cho ta xadinh dugc mac tii trong hyp ly khi biét

cac diéu kién chuyen dong & mot b truyén nhit dinh Wi tdc 4o, sic can aia dudng da cho.
Vi du:
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1. Xac dinh khi nang khic phic src cn lon nhit caa duong khi bét sic chy ( tai trong va vn
téc & b truyén sr dung ). Khi xe cly véi van tocv, ing Wi s truyén 2 trén duong co 1§ b can lan

f, ta xac dinh duoc kha ning leo doc arc dai trong cac trudng hop sau:
- Truong hop 6 t6 cly day tai: i, =D,  =IE —f
- Truong hyp 6 t6 cly qué &i 180%:i", =GH—f
- Khi 0 t6 chiy & van toc v, sb truyén 3 ding xét tuong tu.
2. Xac dinh van toc hop ly va $ truyén tuong ng khi bét kha niang cho tai va diéu kién src
can cia duong y, = vy, .
- Khi 6 t6 ch tai dinh mirc ( day tai), tir stc cin dia duong , dong dén cac duong D,, 6 t6
s chuyén dong Wi van toc hop ly v, ang wi sb truyen I1.
- Khi 6 t6 chy qua 8i (G, =140%) ¢ cung diéu kign src cin cia duongy, =y, 0 t0 €
chuyén dong wi van téc hop ly v, ang wi so truyénl.
3. Xéc dinh khi ning cho tai (%G, ) khi biét tc do chuyén dong v, ang Wi s truyén Il va
sirc ¢in ala duong 1a ti b tng Wi doan OC. Bing cach dongit v, 1én diém A caa $ truyén lIl,
dong sang trai g khac dongtt C song songdi truc tung &t duong dong t A song song & truc
hoanh i B. Tia OB xé4c dinh mic d¢ tai trong (120%= G, ) ma 6 t6 c6 th chy dugc & diéu kign
da cho.
* Chay:
Khi xay dng do thi tia (D, — D) cn luu ¥ cac trong hop sau:
Véi cac 0 t0 in tai bicu dién cac tia i trong theo %G, .
Vi 6 t6 du Ich va 6 t6 khach Bii dién céc tia i trong theo 8 ngudi ( c6 kém theo hanh ly).
IV. XAC PINH KH A NANG TANG TOC CUA O TO.
A. XAC PINH GIATOC CUAO TO:
1. Biéu thire xac dinh gia téc:
Van dung cdng tkic tinh gia éc trong tai lBu (1).

. (D-vy)g
= (b-v)g (32)
o,
Khi 6 t6 chugn dong trén duong king (o = 0), cong thic trén cé th viét:
(D, —f
i = (8—)9 (33)

Trong do:
M I& chi 5 tng Wi sb truyén dang tinh; m= 1+ nvéin 1a $ cip $ cua Hp < chinh.
D 1a nhan é dong krc hoc khi 6 t6 clé du tai.
5, 1a he s5 ké dén anh huéng dia cac kibi lugng quay duoc tinh theo céng tre sau:
5 =1,04+ 0,05 (34)
F, g da duoc ghi thich o trén.
Pé thuan lgi trong tinh toan taip bang xac dinh ke 5 3, .
Biang 13: Tinh h¢ 68,
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$ truyén | Il M
Thong 9
" X X X
i2 X X X
Si X X X

2. Lap do thi xac dinh gia toc cia 0 to:

Lap bang 14 x4c dinh gia bc theo cac&truyén:

Bang 14: Tinh gia Hc¢ cia 6 to theo cac &truy én:

be d() oto min Vl \ Vmax
Céc thon

SO trUﬁn I 1min B B Vlmax

D, -f i i i _

L B ) ) B
SO truyen i - - - Voo

D, —f ) i i '

P B ) ) B
SO trUﬁn m mmin B B meax

D, —f
Jm

Bang 15: Tri sb giéi han cia gia toc 6 td theo cac&truy én

Loai 0 16 Tri sb gia 6c & s truyén:j(m/sz)
Cao niat (i, ) Thap nhit(i,,)
(m/s) (m/s)
O t6 du iIch 0,8+1,2 20+25
O t6 \an tai 0,25 +0,5 1,7+ 2,0
O t6 khach 0,40 +0,8 1,8+2,3
O t6 kéo modc 0,20+ 0,5 1,0+1,2
Lap d6 thi gia Hc cia 6 t6 i ti I¢ xich:
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h

"/

1,0——

iE

0,5 N e —

' <.j3

20 40 60 80 Vax(km/h)
Hinh 5: do thi gia tc 6 td

Nhan xét :
Céc duong béu dién j-v déu tuong (tng Wi dic tinh @a dong co.
O téc d0 V,max C1a 0 td ; jmax =0 Vi xe khdng con Khning ting toc.
O mot b loai 6 t6 ti va 6 td khach & tai trong I5n co the duong j,» ( gia e o tay $ 2) Ion
hon gia toc & 5 truyén 1 doanh huong aia ke 6 8,15 .
Tri s5 gioi han cia gia B¢ & cac $ truyén oia cac lai 6 t6 duoc trinh bayé trong king 15
trang 32.
B. XAC PINH TH OI GIAN TANG TOC CUA OTO
1. Biéu thire xac dinh thoi gian ting téc.
Ap dung céng tlic tinh gia éc trong tai [gu [I]
JErrorl (35) = dt=Error!  (36)
t =Error! Error! .dv (37)
Pé xac dinh thvi gian ting tdc t, o ti xac dinh king 2 céch:
- Dung phuong phép tinh toan trén may tinh( S& duoc trinh bayo phan sau)
- Dung phuong phép tinh gan dung:
Biéu thic trong du Error! ¢6 thé x4c dinh trén do thi Error! .
Lap bang (16) tinh kiu thrc Error! trong d6 m = 1=+ k; trén dd thi Error! chia cac
khoang déu nhau i V,min + 0,95 V,max 1am k khding

Bang 16: Tri sb gia téc ngwoc aia 6td

Toc do
Vv ymin V 1 V 2 Vv 4
V(kmAQ)

Thong $
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S6 truyén |
J1
Error!

\% yImin -

\% yImax

Sb truyen 1
J.2
Error!

\% ylimin -

\% ylimax

\% ym.min

Bang 17:Tinh théi gian ting téc cia 6t6

Toc do 6td
(Km/h)

Cac thdng

SO

V ymin - V;l

V,i+V,

Vo + Vs

V., ,+0,95v

X

Khoang dgn
tichAF i
(mn, )

AF ;1

AF ,»

AF 3

AF ym

Khoang thi
gianAt ,i(séc)

At,q

At,»

At 3

At im

Thoi gian tang
téc t( sec)

At,q

At,»

At im

Cac thong &

Toc do
6 to(km/h)

\% ymin

0a95vamaX

Lay mot khaang thi i, i =1+k, AR =Av;.1/ j, (mnT)
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Van dung coéng tiec tinh cac 6 din tich trong tai Bu Il

[ Kk 1 1
t=> At =Y At.—p, p, —— (38)
i=1 i=1 i 31 6

thi
Trong do:
AV, : khaing céch gn toc thr i; i dugc lay tr v dén 0,95v
AV, =V, =V AV, =V,—V; AV,=V -V,
j = ji +ji+1
thi 2
Thir nguyén éa van t6c v: km/h; jm /s
Th& nguyén @a thdi gian tiang toc t (S)
Lap bang (17) tinh cac khimg thoi gian Wi cach nat gn:

1 1
AF =Av,— At =AF p p, —(s
i i jtbi W l"lllj 3,6( )
14
(s%m)
143 \

Vmin V; V; Vi Via 0,95Vimax -"'Vogn/h)
Hinh 6: P thi gia tc nguoc:
Dua vao db thi lap do thj t-v voi cac 1 18 xich:
Truc tung :n,: = Error!
Truc hoanhyu ,, = Error!
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) )
/]
i
AF, 4/| I
" EEETT
~A
T
—1 V)
0 Vi V, V, V; Viy 0,95Vmax B

Hinh 7d6 thi thoi gian tang toc
Chuy:
\#i 6 t6 cO trugn dong co khi dudng cong t Bt dau tir v, min .
\§i 6 t6 co trugn dong thiy co duong cong t Bt dau tir v=0.
C. XAC PINH QUANG PUONG TANG TOC CUA O TO:
1. Biéu thire xac dinh quéng dwdng ting toc:
Ap dung céng tlic tinh quangtudng tang toc trong tai lBufl].
V= Error! = ds=v. dt; trong d6 S 1a quingduong ting téc , dugc xac dinh nhu sau:
S= Error! v. dt (39)
Pé xac dinh S ,@ing ap dung hai phuong phap:
- Phuong phép 1: Dung phuong phap 1ap trinh trén may tinh @stuoc trinh bays phan sau)
- Phuong phép 2: Dung phuong phap tinh tich phan gan diing:
Dua vao d6 thi t-v, chia thanh k khng tir V,min + 0,95 Vimax, Ay mdt  khaing bit

ki tha I;
Ap dung céng tkc tinh trong tai Gu [II]
k k
1
S= Y As=) AR.n n, = (M) (40)
= = 3.6
Trong do:

At,; : khaang thyi gian thr i = I duoc Ay tir V,min + 0,95 Vymax
At,i=to-t1 At =t3-t 2 At,s=ts-t,3;...At,i=t,i+1-L,i ...
Vot Vi
2
Thir nguyén éa S la :m
Lap bang ( 18) tinh cAaS,i Vvbi AF,i = At,i . Vi (mrrF, )
AS,i =AF i .u,y .1t . Error! (m)
Bang 18: Tinh quangdwong ting toc aia O td

V i =
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Khang
éc do
(Km/h) V ymin - V y1 V y1 - V 12 V 2 - V 13 | e V ym-1 +0a95V,max
Cac
théng 6
Khoang dén
tichAF,;  (mnf,) AF; AF AFs | . AF m
Khoang dgn tich
AS;I ASal ASZ AS\B """ AS!m
Quéang duong tang
téc S(m) 0 AS,1 AS,1+AS,; | ... AS,1 +AS o+..+
AS,m
Cac thdong & V,min V1 V.2 0,95 Vmax
Toc do 6 10

2. Lap dé thi quang dwong ting toc:

Trén co so bang s-v, xay dng do thi s-v Wi hé toa do ¢ cactlé xich :

SOAM , o x ~
Truc tung : n,s = —— (' bicu dien quangiuong theo m)
mm

Truc hoanh Wu dén tc d6 chuyén dong Wi : p v

S(m) ]

SmeX ——— — —— —

m.m

:sokm /h

0 Venin

0,95Vmax

Hinh 8:D6 thi quangduong ting toc aia o to

Bai tap Ly thuyét 6 to
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Trong qué trinh tinh to&n dhgian ting toc va quangiuong ting toc, khong K dén sr mat
mat \an t6¢ trong qua trinh chéy 9, vi Ay duong cong t va s 1a duong lién uc. Khi co € dén ar
mat mat \an toc va thi gian chugn  ( ki h¢u 1a V,. vat,)duong t va s 8khong cong lién
tuc ma kb gay khico nhiing doan chuyén . Thoi gian chugn $ phu thudc vao trinhdo nguoi lai ,
két ciu 6a hp $ va loai dong co. Qua thuc nghém, co tké xac dinh duoc tc, V,c, V& Sc va
biéu dién trén do thi t,sv. Diéu nay § dugc gii thich K trong tai ligu [1]

Nhirng chu y khi tinh toan dgng lwc hoc :
- Pé thuan lgi cho & db thi cac dai lwong trong cac cong tft tinh todn  nén tinh theodth
nguyén @ . Vi du : luc ( KG); d6 dai (m); \an toc (km/h)...
- Trén céc trc toa do chi ghi cac t b thuc tai cac diém dac biét ( max,min..)héc chia déu cac
khoang dé thuan tién ar dung . Chia t Ié xich duoc ghi trong phn thuyét minh.
- Céc trang thudt minh nén k khung theo tiéu chim , cac do thi nén 16 tri can dbi voi nhau.
- Cac db thi trinh bay trén im v& kho gidy A ,o ké li( theo céach b tri trén hinh 9 trang 40)
- PHin thuyét minh phii viét ré rangday da , khéng vét tit , c6 danh sb trang, c6 pan muc huc
va tai léu tham kho.
- C&c $ liéu trong céac ing phu luc khi sr dung phii pht hop i chang loai 6 t6 ma tac gi
can tinh toan.
- Viéc lap hang cH dé phuc wu cho xay aing db thi thuan tién. Do d6 cac bang co ti 1ap riéng
ré hoic két hop tly yéu au sr dung.
- PHin cWi caa king thuyét minh éin phai c6 két luan, nhin xét \& cac Kt qua tinh toan so &
yéu du dit ra.
- Sau khi tinh céng 4t cin thiét caa dong co theo diéu kién da cho, c6 th chon dong @ co
sin trén 0 t6 theodsliéu tham kio trén cac trang 4246 ph luc [11]
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0,95V o

0,95Vmar Vikm/h)

|4
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] > E
[ ¢
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y ( — E_\E
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\ 4N\
g - \E
é & g =
& S = o
a9 |y ;
Eg/ {: H"'.I . I =
a, [ 8 ||y
o N e
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PHU LUC
PHU LUC |
Bang 1: Kich thuéc 16p theo ti tr ong va ap sit

Kich thuéc | Taitrong Ibn nHit cho phép trérdp | Tai trong trén ép twong ung wi ap sut nho
l6p< theo ki va ap sht tuong tng nhat.
hiéu cia
Nga. Tai trong g, max Ap suit P, P wmin Taitrong q
KG N KG/ cn?, KGlcn?, N/, KG N
N/m?,
O td duich
7,5-18 775 | 7750 | 2,50 | 2,5.1C° 2,0 2,0.10°, 600 6000
7,5-17 750 | 7500 | 2,50 | 2,5.1C°, 2,0 2,0.10°, 580 5800
7,5-16 785 | 7850 | 2,50 | 2,5.1C°, 1,5 1,5.10°% 500 5000
7,0-16 520 | 5200 | 1,75 |1,75.10 1,5 1,5.10°, 445 4450
6,5-16 550 | 5500 | 2,50 | 2,5.10°% 1,5 1,5.10°% 390 3900
6,0-16 460 | 4600 | 2,20 | 2,2.10°, 1,5 1,5.10°% 340 3400
5,5-16 365 | 3650 | 2,10 | 2,1.1C% 1,5 1,5.10°% 290 2900
5,0-15 320 | 3200 | 2,10 | 2,1.1C% 1,5 1,5.10°% 255 2550
O t6 \an tai
O td khach
va ro mooc
12-20 2400 | 24000| 5,5 | 5,5.10°, 4,25 |4,25.10, 2100 21000
11-20 2050 | 20500| 5,0 | 5,0.10°, 3,5 3,5.10°, 1700 17000
10-20 1800 | 18000| 5,0 | 5,0.1C° 3,5 3,5.10°, 1500 15000
10-18 1700 | 17000| 5,0 | 5,0.1C° 3,5 3,5.10°, 1400 14000
9-20 1550 | 15500| 4,5 | 4,5.10% 3,25 |3,25.10, 1250 12500
8,25-20 | 1300 | 13000| 4,5 | 4,5.1C°, 2,75 |2,75.10, 1000 10000
7,5-20 1000 | 10000| 4,0 | 4,0.1C% 2,75 |2,75.10, 800 8000
Kich thuéc 16p theo ki héu S chb ngoi:n
Chau Au (tinh trsb r,, dé sir
dung hing trén ) n=5 n=8: 12 n=14
185 R14S 7,00-15-SPRLT 165/70R13T
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PHU LUC Il
Cac d6 thj dic tinh téc d6 ngoai aia mdt sb loai dong co

Ne(ml)
/AN
\
~® Me(KG.m)

g. . —
z « ’/...-—--..\ + // / \\\
o j/ -~ o / ~
-+ / -
4 g a //
8 / ; 8 7
8 // 8 },/
=1 ] o
@ / [~ \\ ® a I 1{{ //‘,/ 260
7 ~Te = — 240
b / o I /
/ //
8 // & }r
ol |/
9 /; /
N oy
000 2000 3000 4000 N&HWD B
Hinh 1: 6 thi dic tinh B¢ dé ngodi Gia dong co xdng dat trén 6 t6 dujch
ﬁ‘ 7~
S
: -—§
Ne —
Py ]
=~ Me — i
- T~
g // ~— 2 % TN
/ o z Ne//
R 7 o /
. g
S 7 =4 // %
) — /
L g ] g ¥, z
7 /e |
R—7 ] 4 — w
o 240 ©
Tl e el T g T/ °

1400 2200 3000 3800 4200  pe(y/f) 1000 2000 3000 4000 5000 me(v/f)
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we /|
,/
g Ne Mg 4 Q
z /’— // / [ \\ ~
180 N v g = Z //
160 —— ’/ "“‘\\ a 240 //
/ \\ g /
120 // ™~ 200 /
]
100 ) 7 180
w—/ % o |1/
60 ..r/ d 140
& /
S F/// E - L Lid —
1000 2000 3000 mndi/:l:) 1500 2000 2500 3000 3500 4000 ne(v/f)

Hinh 2: & thi déc tinh ngoai 6a déng co xdng ding trén 6 t6 du lich

Nb/"
3 _ g. Pk
z e K1
-‘}Q/ 2 g’
« 7 B Me =~
/ 2 Z]
60 / y e
/ el /T T
Me /' 38 / ~_
s5 = /
y R""\ 36 f/
50 // /
/ B 2 /
45 //
0 / b ~ » }
L e S s 250 “ /
/
% ,{/ s » %#-‘M\"“ﬁ =
25 | 16 Hh—_gﬁ_#
1000 2000 3000 4000 ne(v/f) 1000 2000 300  ne(v/f)

Hinh 3:H6 thi déc tinh B¢ dé ngoai Gia déng co xang ding trén 6 té ¢6 tinh co déng cao
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g NG
(] - o o~ e
Z Nep ~— 'E P NL g
70 g 3 ~
70 AN “ — %
/] S’ yd >
62 /, lm M;//
4
[ 7 -._Ide m /. f Y
54 7 N //
46 N |k 60 )
7 B v
38| 4 ,
/ E I
30 ge +—— 300 . g° | 125
—— | o —t1 m | m
10001400 1800 2200 2600 3000 3400 ne(v/f) 1000 2000 3000 ne(v/f)

Hinh 4: 6 thi déc tinh B¢ dé ngoai Gia déng co xang dat trén 6 t6 &i cé tdi trong (2,5-4) &n

i Ne
E T fg
W
90 / g _ Ne
/ k' T ‘g
A Z = tg
80 P
Me/ o %
70 '/ 7~ Me // 2
7/ <
60 / //
% %
50 /
/
- g° L — 250 7‘1{ ge
n 7 = =1 250
200 | 200
1000 2000 2500 ne(v/f) 1000 2000 ne(v/f)
Hinh 5: 6 thi déc tinh B¢ dé ngoai Gia déng co xdng dat trén d 6 &i ¢4 tdi trong
(4-6) n
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Bang 2: Cac thdng # ki thuat cia xe 6 té duich

Bai tap Ly thuyét 6 to

Lai 6 td Otbcod | Otdcodchd | Otbcodchd | Otd co b chd
Cac chd ngdi n=4 ngoi =5 ngoi n=7 ngoi n=8
théng 9 ki
thuat
Khéi lwong aia 6 td khi 990 1450 2100 1535
khong &i G ,o
, (kg)
Khéi lwong aia 6 td khi 1330 1875 2625 2175
day tai G
Khéi luong aia 6 to dit tai 690 985 1320 1235
cau sau Gy
Téc do cuc dai cua 6 120 130 160 90
t6(km/h)
C6ng sut cyuc dai cia 50 75 195 52
dong co Ne ,max (ma 1rc) bong co Dong co xang | Pong co xang | Pong co xang
xang
Sb vong quay aa dong co 4750 4000 4200 3600
tng Wi cong sdt ne,y
(v/f)
M6 men xdn arc dai cia 9,3 17 41 12,5
dong co Me ,max (KGm)
S vong quay @a dong co | 2700: 2900 2200 2200 2000
ung Wi mé men neu
(V/p)
Ti s truyén caa bop & i,n1=3,81 i,n=3,115 i ,n1=2,84 i ,n1=4,124
chinh i e =2,12 i he =1,772 i h2 =1,62 i ;e =2,641
i »h3 21,45 i »h3 21,00 i ,h3:1,00 i ,h3:1,58
i ha=1 c6 bén md i ha=1,0
Ti s truyén caa bop & - - - -
phu
Ti & truyén aaa truyén hec | i, =4,22 i ,0=4,55 i,0=3,38 i,0=5,125
chinh
Kich thudc 16p: 6,00-13 6,70-15 8,20-15 6,5-10
B-d
Kich thuéc chiu cao én 1440 1620 1637 2030
nhat H,max (M)
Kich thudc theo chiu 1550 1800 2000 1440
rong B(m)
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Hiéu src truyén lyc n,p 0,9 0,92 0,92 0,83
Hé s5 can khong khi 0,025 0,021 0,025 0,04
K(KGS?, / m*))

Bang 3: cac thdng 8 ki thuit caa 6 td khach

Lai 6 tO Otdcod | Otdcodchd | Otbcodchd | Otd co b chd
Cac chd ngoi ngoi n=20 $ ngoi n=33 ngoi n=45
Thong $ n=10 chd dung n=24

Ki thuat
Khéi luong aia 6 td khi 1720 4340 6950 7600
khong &i G ,o(kg)
Khdi luong aia 6 to khi 2550 7640 10230 11420
day tai G
Khéi luong aia 6 to dit tai 1330 4905 6640 7985
cau sau G
Tdc do cuc dai ciia 6 110 80 75 95
to(km/h)
C6ng sut cuc dai cua 75 90 150 180
dong co Ne ,max (ma 1rc) bong co Dong co xang | Bong o xang | Dong co xang
xang
Sb vong quay aa dong co
tng Wi cong sdt ne,y 4000 3600 3200 3200
(V/)
M& men xdn arc dai cua 17 21,5 41 47,5
dong co Me ,max (KGm)
S6 vong quay ta dong co 2200 1800 1800- 2000 1800
ung Wi mé men neu
Ti S truyén caa bop & i,n1=3,115 i ,n1=6,4 i n=7,44 i,n1=6,17
chinh ,h2 1 772 ,h2 3 09 ,h2 4 10 ,h2 3 40
i,h3=1,00 i,h3=1,69 I ,h3=2,29 i,h3=1,00
i ,ha =1,00 i ,ha =1,00 i,na=0,78
Ti s truyén caa bop & - - - -
phu
Ti & truyén aaa truyén hec | i, =4,55 i,0=7,6 i,0=7,63 i,0=7,73
chinh
Kich thuéc 16p: 7,00-15 8,25-20 11,00-20 11,00-20
B-d
Kich thuéc chiu cao én 2050 2800 2990 2900
nhat H ,max (M)
Kich thuéc theo chiu 1410 1900 2116 2076
rong B(m)
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Hiéu src truyén lyc n,p

0,85

0,85

Hé sb can khong khi
K(KGS?, / m*))

0,03

0,03

Bang 4: Cac thdng 6 ki thuat cia 0 t6 i:

Lai 6 t6 Otbcosctrs | Otocosctry | Otbcosctry | Otd co s tro
Céc thon G,=1000kg | G,=3000kg | G,=5000kg | G,=7500kg
S6 ki thuat
Khéi lwgng 6 td khi khéng 1510 2710 4300 6500
tai (G,kg)
Khéi luong 6 t6 khi day tai 2660 5750 9525 14225
G0
Khéi luong 6 t6 dat Ién 1540 3750 6950 10000
CAu sau
G,
Téc do cuc dai cia 6 t6 100 85 90 75
V(km/h)
C6ng sut cyuc dai coa 70 115 150 180
dong co Dong co xdng Dong co xdng Dong co xdng Dong co xdng
N,..(ma k)
Sb vong quay aa dong co 4000 3200 3200 2100
ung Wi ne, (v/f)
M6 men x@n auc dai cua 17 29 41 68
dong co
M ¢rax(KGM)
Sb vong quay gc dai cua 2000 2000+2500 1800+2000 1500
dong co ung Wi ne,
Tidtrugnaabop & | i,m=4,124 i ,n1=6,48 i n=7,44 i,n1=6,17
chinh i,hz :2,641 i,hz :3,09 i,hz :4,1 i,hz :3,40
i yh3 21,58 i yh3 21,71 i yh3 21,47 i yh3 21,00
i ,ha =1,00 i ,ha =1,00 i ,ha =1,00 i hs=0,78
Ti & truyén caa bop & - - - -
phu
Ti 0 truyen aia truyen lec | i =5,125 i, =6,83 i, =6,32 i, =89
chinh
Kich thudc 1bp 8,25-20 9-20 14-20
B-d 8,4-15
Kich thudc chéu cao én 2040 2200 2350 2620
nht
H, ... (m)

Bai tap Ly thuyét 6 to
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Kich thudc theo chiu 1442 1630 1800 2000
rong B(m)
Hiéu src truyén lyc n,p 0,90 0,9 0,85 0,8
Hé 5 can khong khi 0,03 0,07 0,07 0,085
K(KGS? /m',)
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PHU LUC Il
Chuong trinh Matlab tinh toan sirc kéo 6 t6
format bank
clear
%Nhap cac thong so dong co
AddOpts.Resize="'on’;
AddOpts.WindowStyle="normal’;

AddOpts.Interpreter="tex’;

dongnhacl = {So vong quay toi thieu (vong/phut)’,'So vy n_e_ M (vong/phut)’,'Momen
M_e_m_a x (Nm)','So vong quay n_e_N (vong/phut)','Cong suatil & x (Kw)','So diem lay so
lieu: n'};

tieudel='"Nhap Thong so Dong co o to’;

sodongl = 1;

macdinh1={'500','"1800",'383','3200",'114','100'};

giatrinhapl=inputdig(dongnhacl,tieudel,sodongl,macdinhl,AddOpts);

nemin=str2num(char(giatrinhap1(1)));

neM=str2num(char(giatrinhap1(2)));

Memax=str2num(char(giatrinhap1(3)));

neN=str2num(char(giatrinhap1(4)));

MeN=30*1000*str2num(char(giatrinhap1(5)))/(neN*pi);

n =str2num(char(giatrinhap1(6)));

Km=Memax/MeN;
Kc=neN/neM:;
Md=(Km-1)*100;

%Nhap cac he so a-b-c trong cong thuc Laydecman
AddOpts.Resize="on’;

AddOpts.WindowStyle="normal’;
AddOpts.Interpreter="tex’;
dongnhac3 = {'He so a','He so b','He so c'};
tieude3='"Nhap cac he so a-b-c trong cong thuc Laydecman’;
sodong3 = 1;
macdinh3={"1',"1","1"};
giatrinhap3=inputdlg(dongnhac3,tieude3,sodong3,macdinh3,AddOpts);
a=str2num(char(giatrinhap3(1)));
b=str2num(char(giatrinhap3(2)));
c=str2num(char(giatrinhap3(3)));
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% DUNG SYMBOLIC
syms n_e

Me=MeN*(a+b*(n_e/neN)-c*((n_e/neN)"2)); %Nm
Ne=Me*n_e*pi/30;%W

Omega_e = linspace(nemin,3200,n);

M_e = subs(Me,Omega_e);

N_e = subs(Ne,Omega_e);

% Nhap cac thong so ket cau
AddOpts.Resize="on’;
AddOpts.WindowStyle="normal’;
AddOpts.Interpreter="tex’;
dongnhac = {'Ma tran TY SO TRUYEN cua HS: i_h_s'$Sbytruyen cau xe: i_0','Ma tran HIEU
SUAT cua HS: eta_h_s','Ban kinh tinh toan: r_k (m)','Chieagr@to: B(m)','Chieu cao lon nhat
Oto: H(m)',"'Trong luong Oto: G(N)'};
tieude='Nhap Thong so cua o to';
sodong = 1;
macdinh={'5.38 3.028 1.70 1 0.722','8.8','0.85 0.85 0.85 0.85 0.85','0.55',2.03%',6600'};
giatrinhap=inputdlg(dongnhac,tieude,sodong,macdinh,AddOpts);
|_hs=str2num(char(giatrinhap(1)));
|_O=str2num(char(giatrinhap(2)));
Eta_tl=str2num(char(giatrinhap(3)));
R_k=str2num(char(giatrinhap(4)));
B=str2num(char(giatrinhap(5)));
H=str2num(char(giatrinhap(6)));
G=9.81*str2znum(char(giatrinhap(7)));
|_tl=1_hs*l_0;

AddOpts.Resize="on’;

AddOpts.WindowStyle="normal’;
AddOpts.Interpreter="tex’;
dongnhac2 = {"He so can khong khi: K(N.s"2/m”"4)','Heawolan duong: fcl'};
tieude2='"Nhap Thong so cua dieu kien ben ngoai’;
sodong2 = 1;
macdinh2={'0.45','0.015";
giatrinhap2=inputdlg(dongnhac2,tieude2,sodong2,macdinh2,AddOpts);
K=str2num(char(giatrinhap2(1)));
fclO=str2num(char(giatrinhap2(2)));
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% Tinh cac gia tri VAN TOC va LUC KEO va NHAN TO DA@NLUC HOC

% Tinh VAN TOC va LUC KEO
for i=1:5
for j=1:n
V(i,j)=pi*Omega_e(j)*R_k/(30*1_tl(i));
P_k(i,j)=N_e()*Eta_tI(i)/V(i,));
D(i,)=(P_k(i,j)-K*B*H*(V(i.))"2)/G;
end
end

% Tinh NHAN TO DONG LUC HOC

V1=V(1,);
P_ki1=P_k(1,);
D1=D(1,);

V2=V(2,);
P_k2=P_k(2,);
D2=D(2,);

V3=V(3,);
P_k3=P_k(3,:);
D3=D(3,);

V4=V(4,);
P_k4=P_k(4,:);
D4=D(4,);

V5=V(5,);
P_k5=P_k(5,:);
D5=D(5,.);

% DAC TINH NGOAI DONG CO
Dth = figure;
set(Dth,'Numbertitle','off");
set(Dth,'Color',[0.4 0.6 0.8));
set(Dth,'Name','Dac tinh ngoai cua dong co’);
% Ve dac tinh ngoai cua dong co
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plot(Omega_e,M_e*200,0mega_e,N_e)
grid on

zoom on

legend('Me’,'Ne")

xlabel('ne(v/ph)’)

ylabel("200*Me(Nm); Ne(W)")

% VE DAC TINH DLH
dtdl = figure;
set(dtdl,'Numbertitle','off");
set(dtdl,'Color',[.4 .6 .8]);
set(dtdl,'Name','DAC TINH DONG LUC HOC");
%Ve Dac tinh DLH
plot(3.6*V1,D1,3.6*V2,D2,3.6*V3,D3,3.6*V4,D4,3.6*V5,D5);
grid on
zoom on
legend('Tay so 1','Tay so 2','Tay so 3','Tay so 4's6ay)
xlabel('Van toc Oto: V(Km/h)")
ylabel('Nhan to dong luc hoc: D)

%VE DAC TINH KEO
dtk = figure;
set(dtk,'Numbertitle','off");
set(dtk,'Color',[0.4 0.6 0.8]);
set(dtk,'Name','DO THI CAN BANG LUC KEOQO");

%TINH HE SO CAN
% fclo = 0.015;
alpha = 5*pi/180;

Vgd=[0:0.05:V5(n)];

fcl=fcl0 + 0.000007*Vgd."2;
Pf = fcl*G*cos(alpha);

Pi = G*sin(alpha);

Ptc = Pf+Pi+K*B*H*Vgd."2;

% Ve Dac tinh keo
plot(3.6*V1,P_k1,3.6*V2,P_k2,3.6*V3,P_k3,3.6*V4,P_k4,3.6*V5,P_k5)
grid on
zoom on
legend('P_k 1''P_k 2''P_k 3''P_k 4''P_k 5"
xlabel('Van toc Oto: V(km/h)")
ylabel('Luc keo theo dong co: P_k(N)")

% THOI GIAN TANG TOC
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%Sy=0.02;
Sy=fclO;
Denta=1+0.05*(1+I_hs.*]_hs);

for i=1:5
for j=1:n
ot(i,j)=9.81*(D(i,j)-Sy)/Denta(i);
end
end

for i=1:5
for j=1:n
gtn(i,j)=1/9t(i.j);
end
end

gtnl=gtn(1,:);
gtn2=gtn(2,:);
gtn3=gtn(3,:);
gtnd=gtn(4,:);
gtn5=gtn(5,:);

% Noi suy cac duong gia toc nguoc
bac=2;
pl=polyfit(V1,gtnl,bac);
p2=polyfit(V2,gtn2,bac);
p3=polyfit(V3,gtn3,bac);
p4=polyfit(V4,gtn4,bac);
p5=polyfit(V5,gtn5,bac);

v_1=linspace(V1(1),v1(n),100);
gtn_1=polyval(pl,v_1);
for k=1:99
Dt1(1)=0;
Dt1(k+1)=(v_1(k+1)-v_1(k))*(gtn_1(k)+gtn_1(k+1))/2;
end
for k=1:99
T1(1)=Dt1(1);
T1(k+1)=T1(k)+Dt1(k+1);
end
tsl = 1.2; vsl = 9.3*ts1*Sy;
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v_2=linspace(v_1(100)-vs1,V2(n),100);
gtn_2=polyval(p2,v_2);
for k=1:99
Dt2(1)=0;
Dt2(k+1)=(v_2(k+1)-v_2(k))*(gtn_2(k)+gtn_2(k+1))/2;
end
for k=1:99
T2(1)=Dt2(1);
T2(k+1)=T2(k)+Dt2(k+1);
end
T2=T2+T1(100)+ts1,;
ts2 = 1; vs2 = 9.3*ts2*Sy;

v_3=linspace(v_2(100)-vs2,V3(n),100);
gtn_3=polyval(p3,v_3);
for k=1:99
Dt3(1)=0;
Dt3(k+1)=(v_3(k+1)-v_3(k))*(gtn_3(k)+gtn_3(k+1))/2;
end
for k=1:99
T3(1)=Dt3(1);
T3(k+1)=T3(k)+Dt3(k+1);
end
T3=T3+T2(100)+ts2;
ts3 = 1; vs3 = 9.3*ts3*Sy;

v_4=linspace(v_3(100)-vs3,V4(n),100);
gtn_4=polyval(p4,v_4);
for k=1:99
Dt4(1)=0;
Dt4(k+1)=(v_4(k+1)-v_4(k))*(gtn_4(k)+gtn_4(k+1))/2;
end
for k=1:99
T4(1)=Dt4();
T4(k+1)=T4(k)+Dt4(k+1);
end
T4=T4+T3(100)+ts3;
ts4 = 1; vs4 = 9.3*ts4*Sy;

v_b=linspace(v_4(100)-vs4,V5(n),100);
gtn_5=polyval(p5,v_5);
for k=1:99

Dt5(1)=0;
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Dt5(k+1)=(v_5(k+1)-v_5(k))*(gtn_5(k)+gtn_5(k+1))/2;
end
for k=1:99
T5(1)=Dt5(1);
T5(k+1)=T5(k)+Dt5(k+1);
end
T5=T5+T4(100)+ts4;

v=3.6*[v_1v 2v 3v 4V 5
Tt=[T1 T2 T3 T4 T5];

dtdl = figure;

set(dtdl,'Numbertitle','off");

set(dtdl,'Color',[0.4 0.6 0.8]);

set(dtdl,Name','DO THI THOI GIAN TANG TOC");

% Ve DO THI THOI GIAN TANG TOC
plot(v, Ttt)
grid on
zoom on
hold on
xlabel('Van toc Oto: V(km/h)")
ylabel('Thoi gian tang toc: t_t_t(s)")

% QUANG DUONG TANG TOC

for i=1:5
for j=1:n
gtn(i,)=1/gt(i.j);
end
end

gtnl=gtn(1,:);
gtn2=gtn(2,:);
gtn3=gtn(3,:);
gtn4=gtn(4,:);
gtn5=gtn(5,:);

% Noi suy cac duong gia toc nguoc
bac=2;
pl=polyfit(V1,gtnl,bac);
p2=polyfit(V2,gtn2,bac);
p3=polyfit(V3,gtn3,bac);
p4=polyfit(V4,gtn4,bac);
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v_1=linspace(V1(1),v1(n),100);
gtn_1=polyval(pl,v_1);
for k=1:99
Dt1(1)=0;
Dt1(k+1)=(v_1(k+1)-v_1(k))*(gtn_1(k)+gtn_1(k+1))/2;
end
for k=1:99
T1(1)=Dt1(1);
T1(k+1)=T1(k)+Dt1(k+1);
end
tsl = 1; vsl = 9.3*ts1*Sy;

for k=1:99
D_t1(1)=0;
D_t1(k+1)=(T1(k+1)-T1(k))*(v_1(k)+v_1(k+1))/2;
end
for k=1:99
S1(1)=D_t1(1);
S1(k+1)=S1(k)+D_t1(k+1);
end
ssl = (v_1(100)-4.73*ts1*Sy)*ts1;

v_2=linspace(v_1(100)-vs1,V2(n),100);
gtn_2=polyval(p2,v_2);
for k=1:99
Dt2(1)=0;
Dt2(k+1)=(v_2(k+1)-v_2(k))*(gtn_2(k)+gtn_2(k+1))/2;
end
for k=1:99
T2(1)=Dt2(1);
T2(k+1)=T2(k)+Dt2(k+1);
end
T2=T2+T1(100)+ts1,;
ts2 = 1; vs2 = 9.3*ts2*Sy;

for k=1:99
D_t2(1)=0;
D_t2(k+1)=(T2(k+1)-T2(k))*(v_2(k)+v_2(k+1))/2;
end
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for k=1:99
S2(1)=D_t2(1);
S2(k+1)=S2(k)+D_t2(k+1);

end

S2 = S2+S1(100)+ss1;

ss2 = (v_2(100)-4.73*ts2*Sy)*ts2;

v_3=linspace(v_2(100)-vs2,V3(n),100);
gtn_3=polyval(p3,v_3);
for k=1:99
Dt3(1)=0;
Dt3(k+1)=(v_3(k+1)-v_3(k))*(gtn_3(k)+gtn_3(k+1))/2;
end
for k=1:99
T3(1)=Dt3(1);
T3(k+1)=T3(k)+Dt3(k+1);
end
T3=T3+T2(100)+ts2;
ts3 = 1; vs3 = 9.3*ts3*Sy;

for k=1:99
D_t3(1)=0;
D_t3(k+1)=(T3(k+1)-T3(k))*(v_3(k)+v_3(k+1))/2;
end
for k=1:99
S3(1)=D_t3(1);
S3(k+1)=S3(k)+D_t3(k+1);
end
S3 = S3+S2(100)+ss2;
ss3 = (v_3(100)-4.73*ts3*Sy)*ts3;

v_4=linspace(v_3(100)-vs3,V4(n),100);
gtn_4=polyval(p4,v_4);
for k=1:99
Dt4(1)=0;
Dt4(k+1)=(v_4(k+1)-v_4(k))*(gtn_4(k)+gtn_4(k+1))/2;
end
for k=1:99
T4(1)=Dt4(1);
T4(k+1)=T4(k)+Dt4(k+1);
end
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T4=T4+T3(100)+ts3;
ts4 = 1; vs4 = 9.3*ts4*Sy;

for k=1:99
D_t4(1)=0;
D_t4(k+1)=(T4(k+1)-T4(k))*(v_4(k)+v_4(k+1))/2;
end
for k=1:99
S4(1)=D_t4(1);
S4(k+1)=S4(k)+D_t4(k+1);
end
S4 = S4+S3(100)+ss3;
ss4 = (v_4(100)-4.73*ts4*Sy)*ts4;

v_b=linspace(v_4(100)-vs4,V5(n),100);
gtn_5=polyval(p5,v_5);
for k=1:99
Dt5(1)=0;
Dt5(k+1)=(v_5(k+1)-v_5(k))*(gtn_5(k)+gtn_5(k+1))/2;
end
for k=1:99
T5(1)=Dt5(1);
T5(k+1)=T5(k)+Dt5(k+1);
end
T5=T5+T4(100)+ts4;

for k=1:99
D_t5(1)=0;
D_t5(k+1)=(T5(k+1)-T5(k))*(v_5(k)+v_5(k+1))/2;
end
for k=1:99
S5(1)=D_t5(1);
S5(k+1)=S5(k)+D_t5(k+1);
end
S5 = S5+S5S4(100)+ss4;
v=3.6*[v_1v 2v 3v 4v 5
T=[T1 T2 T3 T4 T5];
Stt = [S1 S2 S3 S4 S5];

dtdl = figure;
set(dtdl,'Numbertitle','off");
set(dtdl,'Color',[0.4 0.6 0.8]);
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set(dtdl,'Name','DO THI QUANG DUONG TANG TOC);

% Ve DO THI QUANG DUONG TANG TOC
plot(v,Stt)
grid on
zoom on
hold on
xlabel('Van toc Oto: V(km/h)")
ylabel('Quang duong tang toc: S_t_t(m)’)

% GIA TOC CUA XE

% Sy = 0.02 He so can cua duong tinh ca he so can doc ;
Sy=fcl0;
Denta=1+0.05*(1+I_hs."2);

for i=1:5
for j=1:n
ot(i,})=9.81*(D(i,j)-Sy)/Denta(i);
end
end

gtl=gt(1,:);
gt2=gt(2,:);
gt3=gt(3,3);
gta=gt(4,);
gt5=gt(5,:);

dtdl = figure;
set(dtdl,'Numbertitle','off");
set(dtdl,'Color',[0.4 0.6 0.8));
set(dtdl,'Name','DO THI GIA TOCY;

% Ve DO THI GATOC
plot(3.6*V1,gt1,3.6*V2,gt2,3.6*V3,0t3,3.6*V4,gt4,3.6*V5,gt5)
grid on
zoom on
legend('Tay so 1','Tay so 2','Tay so 3','Tay so 4's6ay)
xlabel('Van toc Oto: V(Km/h)")
ylabel('Gia toc Oto: j(m/s"2)")
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