HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

LOI NOI PAU

I. TAM QUAN TRONG CUA VIEC TINH TOAN SUC KEO;

Tinh toan strc kéo 6 t6 nhim muc dich x4c dinh cac thong s6 co ban cua dong
co, cta hé thong truyén lyc dé dam bao chat lugng dong luc hoc can thiét cta ching
trong cac diéu kién st dung khac nhau, phu hop véi cac diéu kién di cho cua 6 to. Tir
d6 dé xac dinh céac chi tiéu dé danh gia chat luong kéo cua 6 to nhu chi tiéu van tdc
16n nhit, goc dbc 16n nhat ctia duong ma 6 to c¢6 thé khic phuc duoc, gia tée 10n nhat
cta 6 t0, quing dudng va thoi gian ting tbc ngan nhat khi dat van tdc 1a 16n nhat .
Céc chi tiéu trén c6 thé tim duoc khi giai phuong trinh chuyén dong cta 6 t6 bang
phuong phap db thi hodc phuong phap giai tich.

Tai liéu tinh toan stc kéo 6 to c6 thé lam tai liéu nghién ctru cho nhiéu dbi
tuong khac nhau nhu: Sinh vién co khi, tho stra chita 6 t6 trong cac gara cling nhu
nhiing nguoi c6 nhu cau khac. ..

Vi kién thtrc con han ché vi vay tai liéu khong thé khoéng cé nhiing sai xo0t vi
vy mong nhan dugc nhitng dong gdp cua thiy gido cling nhu cac ban dé tai lidu

ngay cang dugc hoan thién.
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Phan |

Xay dwng dwdng dic tinh tdoc dd ngoai cia déng co’
I . Xac dinh trong luong va su phan bd trong luong
1. Trong luong xe thiét ké :

G=Go+n. A+n.Gn

Trong do6 :
Go : Trong lugng ban than cua xe
Gh: Trong luong ctua hanh 1y
A : Trong lugng cua 1 nguoi
n : S6 chd ngdi trong xe
G : Trong lugng toan bo cua 6 t6 (kG)
Vay ta ¢o6: G = 1450+ 5*60+5*25 = 1875 (kG)
2.Phdn bé tdi trong lén cdc cau.
Vi xe du lich : theo sd liéu cho trude ta co:
+Tai trong phan bo cau trude:
Z, =0,42*G = 0,42* 1875= 787.5(kG)
+Tai trong phan bd cau sau:
Z, =0.58*G= 0.58* 1775=1087.5(kG)
3. Chon lép
- Lp 6 ki hiéu 195/60Z14

— Ban kinh thiét ké ctia banh xe :
fo = 195+ % *25 4 = 372.8 (mm)= 0.3782(m)
Ban kinh dong va dong luc hoc banh xe : r, = 1y =A. g

Chon 16p c6 4p suét cao,hé sé bién dang 4 = 0,95

=A.ro= 0,95*0.3782 =0.35(m)
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II. Xay dung dudong ddac tinh ngoai cua ddéng co

- Céac duong dic tinh téc do ngoai cua dong co 1a nhitng dudng cong biéu dién
su phu cua céc dai lugng cong sudt , mo men va suét tiéu hao nhién liéu cta dong co
theo s6 vong quay cua truc khuyu dong co. Cac dudng dic tinh nay gém :

+ Puong cong suit N, = f(n,)

+ Pudng md men xoin M, = f(n,)

+ Pudng xut tiéu hao nhién lidu cua dong co g, = f(n,)

1. Xdc dinh céng sudt ciia dpng co theo diéu kién cin chuyén dpng
N, :i(z//.G.vmax +K.F.V) (W)
h
-Trong d6 : G - tong trong luong cta 6 t6 = 1875 KG
Vinax - van toc 16n nhat ctia 6 t6 309 (km/h)
K- hé s can khi dong hoc, chon K = 0,025 (kG.s*/m®)
F - dién tich can chinh dién. F = B.H, =0.8*1.6*1.5 = 1.92(m")
n, - hiéu suat ctia hé thong truyén lyc: chon 7, = 0,93

f: 13 hé s6 can lan ctia duong (chon fy =0,018 voi duong nhua tét ).
\/2
Vaytacof =1y (1+ Fg‘g )=0.1164 Vi v = 309 > 80( km/h.)
Vay taco:

=719( ma lyc)

N.= 1875*0.1164*309+O,025*1.92*3093 1
v 270 3500 '0,93

Error! No bookmark name given.
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2. Xdc dinh cong suit cwe dai ciia dong co

Cong suat 16n nhat ctia dong co:  Nema= 17h ;2\/ Py (kW)
Trong d6 a,b,c la cac h¢ s6 thuc nghiém ,v61 dong co xang 4 ky:
a=b=c=1
nV
A= n_ =1.1

N
Chon ny =5000v/p : s6 vong quay cta truc khuyu dong co tng v6i Nema= 719 ( mi luc)

V61 dong co xang chon 4 =1.1

3. Xdy dung dwong dic tinh téc dp ngoai ciia dong co.
-Tinh cong suat dong co & sd vong quay khac nhau :

Str dung cong thirc Lay-Dec-Man:

2 3
N, = N,y a.£+b.[&j —C.[:—ej (ma luc)

r]N nN N
Trong d6 Ne max V& N, 13 cong suat cyc dai va sé vong quay tuong tng.
N, VA N, cOng sudt va s vong quay & 1 thoi diém trén dudng dic tinh ngoai ciia dong
CO.

- Tinh m6 men xoan cua truc khuyu dong co ing véi vong quay

ne khdc nhau : M, =716,2% (kG.m)

e

n \ X .
A=—% 1a cac dai luong ne va n, da biét (voia =0,2; 0,4 ... 0,9;1: 1,1)

Np
A 0.2 03, 05 06 0.8 0.9 1 1.1
ne(v/p) 1000 | 1500 | 2500 | 3000 4000 4500 | 5000 | 5500
Ne(PS) 167 261| 449 | 535 667 704 | 719.| 703.9
Me(KG.m) | 1196 | 1246| 1286 | 1277 1194 112 103| 917
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Po6 thi dwong dic tinh tdc dd ngoai ciia dong co.
( v& trén gidy Ao ké ly)

Nhan xét .

Trj s6 cong sudt Nemax & trén chi 1 phan cong suat dong co dung dé khic phuc
cac luc can chuyén dong. Dé chon dong co dit trén 6 0, can ting thém phan cong
khic phuc cac strc can phu, quat gi6, may nén khi,... Vi vay phai chon cong suit 16n
nhat la:

Nemax = 1,1*Nemax = 1.1*704=719(ma lyuc)

- Hé sb thich ung ctia dong co theo md men xoén:

kz% 21,2 = Mema=k*My=1.2%103 = 123.6 (KG.m)

N

III. Xac dinh ty sb truyén cua truyén luc chinh
Ty s0 truyén ctuia h¢ thong truyén lyc chinh trong truong hop tong quat duoc xac

dinh theo cong thirc :
k=1p . df. 0o
Trong d6 : i, 1a ty s6 truyén luc chinh
if 13 ty s6 truyén cua hop sd phu
i 13 ty s6 truyén cua truyén luc chinh
1. Xdc dinh ty s6 truyén ciia truyén lec chinh.
io duoc xac dinh trén co s dam bao tdc do chuyén dong cuc dai cia 6 t6 & )
truyén cao nhét trong hop sé.
ip=0.377. T e emac
Lol perV max
n,=0,35m : ban kinh dong luc hoc cua banh xe (m).
inn = 1 : ty s6 truyén cila tay so cao nhat
Vimax © van toc 16n nhit cta 6 t6 309( km/h).
n, : s6 vong quay cua dong co khi 6 t6 dat tbc dd 16n nhat

i =1.3
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0.35.5500 _
1.1.3.309

Ip = 0.377.
2. Xdc dinh ty 56 truyén ciia hop sé
2.1.Xdc dinh ty s6 truyén cia tay s6 1
- Ty sb truyén cua tay s6 1 duoc xac dinh trén co s¢ dam bao khic phuc dugc
sttc can 10n nhat ctia mit duong ma banh xe chit dong khong bi trugt quay
trong moi diéu kién chuyén dong.
- Theo DK chuyén dong ta co :
Pkmax 2Py e Pw
Pumax © 1tre kéo 10n nhét cua dong co phét ra & banh xe chii dong.
P....: luc can tong cong cta duong .
Pw :luc can khong khi .

Khi 6 t6 chuyén dong & tay s6 I ,van téc cua 6t6 nho nén bo qua Py,

Vay . Pkmax ZP‘Pmax :\Pmax .G
I\/Iemax'iO'iI '77t > ‘Pmax G
r-b
G.l//m(,ﬂx.rb.ipC
suy ra: W2
y ! Memax'IO'nt
f=0,018

o : goc dbc cuc dai ciia duong =10°
W max 12 hé s6 can tong cong 16n nhit cua dudng
Wax = £+ tgomax = 0.1164+ tg10° = 0.29

0.29*1875*1.3*0.35
128.6*1.8*1*0.93

= Ihy >

> =1.15(1)
-Mat khac Pymax CON bi gidi han boi diéu kién bam gifta banh xe v&1 mat duong:

Pkmax S szmk.Gw.(D
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Theo diéu kién bam ta co :

* Kk *
<G¢ ¢ IpC rb
- *i *

I\/Iemax IO 77t

Ihi

Gg :trong luong phan bd & cau chu dong
o =0,8 : hé sb bam ciia mat duong tdt.
'y : ban kinh lam viéc trung binh cua banh xe .

0.8*1087.5*1.3*0.35
128.6*1.8*1*0.93

Tir (1) va (2) ta chon 14y i= 1.50

Ihy <

= 1.84(2)

2.Xdc dinh ty so truyén cua cdc tay so trung gian
- Chon h¢ thong ty s6 truyén cua cac cap so trong hop so theo cap s6 nhan.

Cong boi dugce xac dinh theo biéu thuc;

Trong d: n - 86 cap trong hop s6; n=6

i 5 A A A .
hl - ty s6 truyén tay sO 1, in; = 1.50

' -ty 56 truyén tay s6 cudi cung trong hop sb. ing =1

q=n—_i£=5@=1.08
\:flhn \f 1

Ty s6 truyén tay s thir i duoc xac dinh theo cong thirc sau:

iy g
i = =

a q"?

Trong d6: Iy, - -ty s6 truyén tay s thir i trong hop sb (i=2....,n-1)
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Tur hai cong thire trén ta s€ xac dinh dugc ty so truyén & cac tay so:

+Ty s6 truyén cua tay s 11

: iy 150
b =~y == =1.39
" g 108

+Ty s0 truyén cua tay so I 1a :ih3 = lyy = q(Qfl) = 1105802 =1.29

, . , i
+Ty s0 truyén cua tay s6 IVIa :ihy = ﬁ = 11553 =1.19
TV sb truyé 451 by __ 1.50 1.10
+TysotruyéntaysoSla:in = = — =1.
y Yy y h5 q(s D 1.08%

+ Ty s6 truyén tay s6 6 1a :1
-Ty sd truyén tay s6 i : i;= 1,2.i= 1,2* 1.50=1.8

Kiém tra ty s6 truyén tay s6 lui theo diéu kién bam P,y < P =G,

Ivlemax'IO'II '77t <
r =G,

Theo diéu kién bam ta phai ¢ :

0.8*1087.5*1.3*0.35 _
128.6*1.8*1*0.93

Vay i, 1.8 <1.84 1a thoa man diéu kién.

I < 1.84

Ty sb truyén tuong Gng véi timg tay so :

Bang 2: bang ty so truyén cua cdc tay so

Tay s6 | I 1 WY Vv VI S6 lui

Tysotruyén | 1.5 |1.39 1.29 | 1.19 1.1 1 1.8
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3) Lap bang xac dinh van téc cua 6 t6 tuong Gng véi timg sé truyén.

Mp*Ne
Vi = 0.377m

ne(v/p) 1000 1500 2500 3000 4000 4500 5000 5500
Vb1l 37.59 56.39 93.98 | 112.78 150.37 | 169.17 | 187.96 206.76
Vb2 40.57 60.85 101.42 121.7 162.27 | 18255 | 202.84 223.12
Vsb3 43.71 65.57 109.28 | 131.14 17485 | 196.71 | 218.56 240.42
Vs 4 47.39 71.08 118.46 | 142.17 189.54 | 213.24 | 236.93 | 260.62
\ sé 5 51.26 76.89 128.16 | 153.79 205.05 | 230.68 | 256.31 289.94
V06 56.39 84.58 140.97 | 169.17 225,56 | 253.75| 281.94 309
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PHAN I
XAY DUNG PO THI CAC CHI TIEU DPONG LUC HOC CUAO TO

I. Can bing céng suit cia & té
1. Phwong trinh cdn bang cong sudt

Phuong trinh cin bang cong suit tai banh xe chu dong

Nk =N+ Nij= N, +Ny

Cong suat ctia dong co phat ra tai banh xe chu dong
Nk=Ne—N;=N¢.n =Neg.n,

N, cong suat tiéu hao cho ton thét co khi trong hé thong truyén luc
n,= 0,89 hi¢u suat truyén luc.

N cong suit tiéu hao cho luc can lin.
Nf= G.f.cOSa 5o
= G.f.cosa 575

- Cong suét tiéu hao cho luc can cta khong khi

K.F.\V?
Nw ="3500

-N; Cong sut tiéu hao cho luc can quan tinh khi ting tbc .

_G .. Vv
= 501270

N
Trong 46 : j: gia tdc cua Oto.
v : van téc chuyén dong cta 6to.
5,: he¢ s6 ké dén anh huong cua cac khdi lugng quay.
g : gia tdc trong truong.
Tuy nhién trong phuong trinh chi can xac dinh thanh phan Ny ,Ng, Ny,
Ta thdy duong biéu dién N 1a dudng bac nhat qua goc toa do nén chi can xac

dinh 2 diém.
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N =0va N, =G.f.

[PE CUONG CHUONG TRINH DPAI HOC]

Vm

270 ™

- Puong biéu dién d6 thi Ny, 1a dudng cong

- Céc d6 thi Ny, theo cac sb truyén )

Bing 4: Tinh céng sudt ciia dong co

ne(v/p) 1000 1500 2500 3000 4000 4500 5000 5500
Ne(PS) 167 261 449 535 667 704 7109. 703.9
Nk 155.31 | 242.73 | 417.57 497.55 620.31 | 654.72 668.67 654.63
Vs 1 37.59 56.39 93.98 | 112.78 | 150.37 | 169.17 187.96 206.76
Vsb2 40.57 60.85 101.42 121.7 162.27 | 182.55 202.84 223.12
Vs63 43.71 65.57 109.28 131.14 174.85 | 196.71 218.56 240.42
V sb 4 47.39 71.08 118.46 142.17 189.54 | 213.24 236.93 | 260.62
Vsbs 51.26 76.89 | 128.16 | 153.79 | 205.05| 230.68 256.31 289.94
Vsb6
56.39 8458 | 14097 | 169.17| 22556 | 253.75 281.94 3009.
- X¢ét 6 t6 chuyén dong trén duong bang : N = Ni + N,,
- Ta co bang tinh sau :
Bang 5: Tinh cong can caa dong co
V(km/h) 0 40 60 86 100 120
f 0 0.018 0.018 0.02 0.03 0.035
Nf 0 4.92 7.39 11.76 20.52 28.72
Nw 0 0.88 2.96 8.72 13.71 23.70
Nw+Nf 0 5.8 10.35 20.48 34.23 52.42
V(km/h) 150 180 220 250 280 309
f 0.045 0.055 0.07 0.085 0.097 01164
Nf 46.16 67.71 10532 | 14533 | 185.75 245.98
Nw 46.29 79.98 146.03 214.29 301.06 404.62
Nw+Nf 92.45 147.69 251.35 359.62 486.81 650.60

2. Po thi cin bing cong suiat (vé trén gidy Ao ké ly)

Nhan xét:
Trén dd thi, doan ndm giira N, va (N;+ No) 13 cong suat du. Cong suat du nay dé

khac phuc cac cong can cong lén doc, cong suat can tang toc.
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II.X4c dinh chi tiéu vé
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luc kéo cua 6 to:

1. Phwong trinh cén bang luc kéo:
Pi=Ps £ Pt Pj + Py,

Py : Luc kéo tiép tuyén & banh xe chu dong, Py =

o

Ps : Luc can lan, P; =f.G.cosa .

P; : Luc can lén doc . P; =G.sine .

Pw : Luc can khong khi, P,,=.

P, : Lyc can quén tinh (xuat hi¢n khi xe chuyén dong khong 6n dinh),

: G6c doc cua duong .

G

K*F*V?

13

i —.ajj .

g9

i=tga Do doc cua dudng .

- f: H¢ s0 can lan cua dudng .

Bing 6: Tinh lyc kéo Py theo toc dé é té

\V/ R Y P/ X

Iy

(kG).

Me(KG.m) 119.6 124.6 128.6 127.7 119.4 112 103 | 91.7

Pkl 858.04 893.92 922.61 916.16 856.61 | 803.51 | 738.95 ]| 657.88
Vsl 37.59 56.39 93.98 112.78 150.37 | 169.17 | 187.96 | 206.76
Pk2 795.12 828.36 854.95 848.97 793.79 | 74460 | 684.76 | 609.64
Vs62 40.57 60.85 101.42 121.7 162.27 | 182.55| 202.84 | 223.12
Pk3 737.92 768.77 793.45 787.89 736.68 | 691.03 | 635.50 | 565.78
V63 43.71 65.57 109.28 131.14 17485 | 196.71 | 218.56 | 240.42
Pk4 680.72 709.17 731.94 726.82 697.58 | 637.46 | 586.23 | 521.92
V 56 4 47.39 71.08 118.46 142.17 189.54 | 213.24 | 236.93 | 260.62
PK5 629.23 655.54 676.58 671.85 628.18 | 589.23 | 541.90 | 482.45
Vsos 51.26 76.89 128.16 153.79 205.05 | 230.68 | 256.31 | 289.94
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Pk6 572.03 595.94 615.08 610.77 571.07 | 535.68 | 492.63 | 438.59
Vs 6 56.39 84.58 140.97 169.17 22556 | 253.75| 281.94 | 309.
Bing 7:Tinh cdc logi lwc cin theo toc dé ciia é t6
V(km/h) 0 40 60 86 100 120
f 0 0.018 0.018 0.02 0.03 0.035
Pw 0 5.91 13.29 27.31 36.92 53.17
Pf 0 32.24 32.24 36.93 55.40 64.63
Pf+Pw 0 38.15 45.53 64.24 92.32 117.80
V(km/hy | 150 180 220 250 280 309
f 0.045 0.055 0.07 0.085 0.097 0.1164
Pw 83.08 119.63 178.71 230.77 289.48 352.55
Pf 83.09 101.56 129.26 156.95 179.11 214.93
Pf+Pw 166.17 221.19 307.97 387.72 468.59 567.48
M, .L.7
emax "0 " "/t
+) Py = .
b
Trong d6 :  pyi :luc kéo twong tmg & cap sd i
ii :ty s truyén cta cap s i
ip :ty s truyén luc chinh.
Vi : van toc chuyén dong cua 6 to theo s6 vong quay

cta truc khuyu dong co khi 6t6 chuyén dong & cap sd i .
Luc can lan P duoc xac dinh nhu sau :
Véi v <80 km/h thi f=1f,=0,018

P; = G.f d6 thi la dudng thang song song véi truc hoanh.
2
Y \
V61 v > 80km/h thi £= 0,018 (1+—1500 ) do thi c6 dang duong cong bac 2

2. Do thi cin bing luc kéo ciia é 16 (vé trén gidy Ao ké ly)

Nhan xét:
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Truc tung biéu dién luc Py, Py, P,. Truc hoanh biéu dién van toc cua 6 to theo
km/h.
* Pudng Pys (Iuc kéo khi xe chay & sb truyén 6) cit nhau v6i dudng biéu dién luc can
(Ps, P,,) tai A dong xuéng ta duoc Viyax =309 km/h
D) thi Ps 1a dudng thang // véi truc hoanh khi V < 80km/h va 1a dudng cong bac 2 khi
V > 80km/h.

Khoang cach tu Ps + P, dén Py 1a luc kéo du dé khic phuc cac luc can khac.

3. Gi6i han ciia d6 thi D theo diéu ki¢n bdam
Y<D<D,
Trong do ¥ = f + tga
D > ¥ 1a diéu kién can thiét khi 6 t6 chuyén dong & véan toc ctia cac s truyén khac
nhau ( truong hop khong ting toc )
- Pbidukién D < D, 1a gi61 han ctua nhan t6 dong luc hoc D theo diéu kién bam.
D, duogc xac dinh theo biéu thirc :

D = P(p' PW _ mzk.(P.Gb k.f.V2
T YT G T G 136G
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PHAN Il
XAY DUNG DO THI Dy

1.Biéu thtc xac dinh D,
-Trong thyc té 6 to c6 thé 1am viée véi tai trong thay doi khi d6 ta c6 biéu thic

xac dinh nhan t6 dong luc hoc nhu sau :

P P

Dy = GXW (1)
PP
mat khéc ta co D :% (2)
tr 1 va2suyra: Dy.Gy=D.G
D Gy
E—E=tga1

-Trong d6 : o 1a goc nghiéng biéu thi ty so giita tai trong cua xe dang tinh véi
khéi luong toan bo cua xe
- Gy : Khoéi luong cuia 6 t6 6 tal trong dang tinh Gy = G, + Gey
- Khdi lugng ctia 6 to & trang thal khong tai
- Gy : Tai trong cuia 0 to ¢ trang thai dang tinh
- Tri s cua a; duge biéu dién theo cac goc thir nguyén ( 0°) khi

Gy < G suy ra tga; < 1 , 0;<45° ( non tai)

Gy = G suy ra tga; =1 , a,= 45° ( day tai)

Gy > G suy ra tgas >1 , 0> 45° ( qua tai)

-Dd thi nhan t6 dong luc hoc Dy (ciin goi 1a d6 thi tia) duoc biéu dién két hop
v6i d6 thi D.Phan bén phai 1a d6 thi D khi 6 t6 chd ddy tai ,phan bén trai 1a d6 thi
biéu dién nhén tb dong luc hoc khi xe ché tai thay doi Dy hodc @ ( truc hoanh ) , truc
tung biéu thi nhan t6 dong luc hoc D khi day tai.

-Lap bang gié tri nhan t6 dong luc hoc ;

, _Pki'Pwi_ KFV
-TaCODi——G =(Pxi-—"72 13 )G
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Bing 8: Tinh do thi nhén té D theo tay so

Vol 37.59 56.39 93.98 112.78 150.37 169.17 187.96 206.76
Pkl 858.04 893.92 922.61 916.16 856.61 803.51 738.95 | 657.88
Pwl 5.22 11.74 32.61 46.96 83.49 105.67 130.45 | 157.85
D1 0.455 0.470 0.475 0.464 0.412 0.372 0.325 0.267

V562 40.57 60.85 101.42 121.7 162.27 182.55 202.84 223.12
Pk2 795.12 828.36 854.95 848.97 793.79 744.60 684.76 | 609.64
Pw?2 6.08 13.67 37.98 54.69 97.22 123.04 151.92 183.81
D2 0.421 0.435 0.436 0.424 0.372 0.331 0.284 0.227

Vo3 43.71 65.57 109.28 131.14 174.85 196.71 218.56 240.42
Pk3 737.92 768.77 793.45 787.89 736.68 691.03 635.50 | 565.78
Pw3 7.05 15.87 44.09 63.50 112.88 142.87 176.38 213.42
D3 0.390 0.402 0.400 0.386 0.333 0.292 0.245 0.188

Vsb 4 47.39 71.08 118.46 142.17 189.54 213.24 236.93 | 260.62
Pk4 680.72 709.17 731.94 726.82 697.58 637.46 586.23 | 521.92
Pw4 8.29 18.65 51.81 74.63 132.65 167.89 207.27 250.79
D4 0.359 0.368 0.363 0.348 0.301 0.250 0.202 0.145

Vsd5 51.26 76.89 128.16 153.79 205.05 230.68 256.31 289.94
PK5 629.23 655.54 676.58 671.85 628.18 589.23 541.90 | 482.45
Pw5 9.7 21.83 60.65 87.33 155.24 196.48 242.57 310.39
D5 0.330 0.338 0.328 0.312 0.252 0.209 0.160 0.092

Vo6 56.39 84.58 140.97 169.17 225.56 253.75 281.94 3009.
Pk6 572.03 595.94 615.08 610.77 571.07 535.68 492.63 | 438.59
Pw6 11.74 26.41 73.38 105.67 187.85 237.74 293.50 352.55
D6 0.299 0.304 0.289 0.269 0.204 0.159 0.106 0.046

2. Do thi nhén t6 dong luc hoc D, khi tdi trong thay déi

(vé trén giay Ao ké ly).
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PHAN IV
XAC PINH KHA NANG TANG TOC CUAO TO

I.X4c dinh gia tbc cua & té
1.Biéu thirc xdc dinh gia toc

-Khi 6 t6 chuyén dong trén dudng bang (=0 ) suy ra:

D-f
In= G
Trong do
- m chi s6 tuong tng vdi ty s6 truyén dang tinh m =1 - D 1a nhan t6 dong hoc
cua 0 t6 khi ch¢ du tai.
- Ojm h¢ s6 ké dén anh huong cua cac khdi lugng quay duge tinh theo cong thirc

sau: & = 1,05+ 0,05.i%
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[PE CUONG CHUONG TRINH DPAI HOC]

Bang 10: Tinh gia tri ciia gia toc theo ty s6 truyén va vén tdc

Vs 1 37.59 56.39 93.98 112.78 | 150.37 | 169.17 | 187.96 206.76
D1 0.455 0.470 0.475 0.464 0.412 0.372 0.325 0.267
f 0.018 0.018 0.027 0.033 0.045 0.051 0.058 0.066
j1 2.5 2.38 2.34 2.20 1.64 1.25 0.78 0.21
Vsb2 40.57 60.85 101.42 121.7 162.27 | 18255 | 202.84 223.12
02 0.421 0.435 0.436 0.424 0.372 0.331 0.284 0.227
f 0.018 0.018 | 0.030 0.035 0.049 0.056 0.064 0.071
j2 1.95 2.07 1.98 1.83 1.26 0.85 0.38 0.18
Vs63 43.71 65.57 109.28 131.14 | 17485 | 196.71 | 218.56 240.42
03 0.390 0.402 0.400 0.386 0.333 0.292 0.245 0.188
f 0.018 0.018 0.032 0.038 0.053 0.062 0.069 0.080
i3 1.73 1.84 1.70 1.52 0.92 0.63 0.20 0.12
V 56 4 47.39 71.08 118.46 142.17 | 18954 | 21324 | 236.93 | 260.62
D4 0.359 0.368 0.363 0.348 0.301 0.250 0.202 0.145
f 0.018 0.018 0.034 0.042 0.059 0.067 0.078 0.088
ja 1.47 1.55 1.36 1.16 0.59 0.35 0.17 0.07
Vsbs 51.26 76.89 128.16 | 15379 | 205.05| 230.68| 256.31 289.94
DS 0.330 0.338 0.328 0.312 0.252 0.209 0.160 0.092
f 0.018 0.018 0.037 0.046 0.065 0.075 0.086 0.10
i5 1.21 1.28 1.02 0.80 0.42 0.24 0.14 0.03
Vsb6 56.39 84.58 140.97 | 169.17 | 22556 | 253.75| 281.94 300.
D6 0.299 0.304 0.289 0.269 0.204 0.159 0.106 0.046
f 0.018 0.020 0.041 0.051 0.072 0.085 0.097 0.1164
j6 0.95 0.98 0.65 0.38 0.29 0.15 0.09 0

- Do thi gia téc(vé trén gidy Ao ké ly).

2.Ldp dé thi xdc dinh gia toc ciia 6 t6

Nhan xét: Viax = 309 km/h

- O toc d6 cta 6 t6 Jymax = 0 vi xe khong con kha nang ting toc.

- Do anh hudng ctia hé s6 8, nén j, (gia toe 6 tay s6 2) > j; (gia toc & tay sb 1).
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II. Xac dinh thoi gian tdng tbc va quidng dudng ting

tbe.
1. Biéu thirc xdc dinh thoi gian ting téc
d d
-T1‘1:CT:j=d—v suyradtzT"
t

- Suy ra:Khoang thoi gian ting tdc tir v, —V, ctia 6 to 1a:
VZ

t1,2= J. % av

Vi

- Bang gi4 tri gia tbc nguoc

Vsl 3759 | 56.39 | 93.98 | 112.78 | 150.37 | 169.17 | 187.96 206.76
jl 2.25 2.38 2.34 2.20 1.64 1.25 0.78 0.21
1/j1 0.44 0.42 0.43 0.45 0.61 0.8 1.28 476
Vsb2 40.57 | 60.85 | 101.42 | 121.7 | 162.27 | 182.55 | 202.84 223.12
j2 1.95 2.07 1.98 1.83 126 | 0.85 0.38 0.18
1/j2 0.51 0.48 0.51 0.55 079 | 1.18 2.63 5.55
Vs63 4371 | 65.57 | 109.28 | 131.14 | 174.85 | 196.71 | 218.56 240.42
j3 1.73 1.84 1.70 1.52 092 | 063 0.20 0.12
1/j3 0.59 0.54 0.59 0.66 1.09 | 159 5.00 8.33
Vsb 4 47.39 | 71.08 | 118.46 | 142.17 | 189.54 | 213.24 | 236.93 | 260.62
j4 1.47 1.55 1.36 1.16 059 | 035 0.17 0.07
1/j4 0.68 0.65 0.74 0.86 169 | 2.86 5.88 14.28
Vsbs 51.26 | 76.89 | 128.16 | 153.79 | 205.05 | 230.68 | 256.31 289.94
j5 121 1.28 1.02 0.80 042 | 024 0.14 0.03
1/j5 0.83 0.78 0.98 1.25 238 | 417 7.14 33.33
Vsb6 56.39 | 84.58 | 140.97 | 169.17 | 225.56 | 253.75 | 281.94 309.
i6 0.95 0.98 0.65 038 | 029 | 0.5 0.09 0
1/j6 1.05 1.02 1.53 2.63 345 | 667 | 11.11 o0

-Po thi gia tdc ngwoe ( vE trén gidy Ao ké ly ).
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3. Thoi gian ting toc ciia 6 t6.
Ap dung phuong phép tinh gan dung chia dd thi 1/j thanh k phan véi :

At : 12 thoi gian ting tdc tir V, =V,

o 0] 1
Jii 3.6

ji + ji+1

Voi jtbi =

Suy ra thoi gian ting toc toan bo t = DAL

t=1
n :1a s6 khoang chia van tdc tir V. +0.95V,__
j; 14 van toc trung binh thar i (m/s?)

V, : 1 van tdc tai thoi diém i ( km/h)

V., 1a van toc tai thoi diém i-1 (km/h)

t= Zk:Ati
i=1

4.Quiing dwong ting toc ciia 6 16
1. Biéu thtc tinh quing dudng ting toc
Ap dung cong thirc tinh quang duong :

v:d—S —=dS =v.dt
dt

Tir phuong phap tinh gan dang ta c6 :
Chia van toc tir v, +0.95v_ thanh n khoang ta ¢6 :

AS, = At v,
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Trong do :
AS, 1a quang duong ting toc dugc trong khoang thoi gian At,
v, : gia tri trung binh cta vén toc tai thoi diém thi i

V. . +V
i+l i
thi =+ 1

2

2 4 k
Tong quang duong tang toc : S =) AS;
i=1

Bing 12: Tinh gid tri thoi gian va quing duong ting téc
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[PE CUONG CHUONG TRINH DAI

HOC]

tay sb 1 | Vi1- Vi 0+37.59 37.59+56.39 56.39+93.98
Jth 1.13 2.32 2.36
At 9.24 2.25 4.42
As 173.67 105.73 332.32
tays62 | Vi-1- Vi 93.98+101.42 101.42+162.27 | 162.27+ 202.84
Jth 2.16 1.62 0.82
At 0.96 10.43 13.74
As 93.79 1375.14 2508.31
tays63 | Vii1- Vi 202.84 +218.56
Jth 0.29
At 15.06
As 3173.14
taysd 4 | Vi-1- Vi 218.56 +236.93
Jth 0.19
At 26.86
As 6117.23
tays65 | Vi-1- Vi 236.93+ 256.31
Jth 0.16
At 33.65
As 8298.76
tays6 6 | Vi-1- Vi 256.31+281.94 281.94 -+ 309.
Jth 0.12 0.05
At 59.33 150.33
As 15967.19 44418

t=> At =37.6(s); S=> AS =5413(m)
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5. Do thi thoi gian ting toc va qudng dwong ting toc ( vé trén gidy Ao ké ly ).

Nhan xét:
Vi trong qua trinh tinh toan con c6 ca thoi gian va quing dudng sang s. Nén trong

qué trinh v& d9 thi ta nén bo qua cac thoi gian va quing duong do.
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KET LUAN

Viéc tinh toan dong luc kéo ctia 6 t chi cd ¥ nghia vé mit li thuyét do tinh
twong d6i cuia cac phép tinh,va sy lya chon cac hé sb trong qua trinh tinh toan
khong chinh xac so vé6i thuc té.Trong thuc té ,viéc nghién ctru danh gia chat
lugng kéo cua 6 t6 duogc thuc hién trén duong hodc trén cac b¢ thur chuyén

dung.
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