TKMH. LY THUYET O TO SV: Nguyén Cong Thanh_I6p co khi 0 to b_k42

MO DAU

Thiét k€ mon hoc Ly thuyét O to 13 mot phin ctia mon hoc "Ly thuyét
cac phuong tién van tai duong bo", van dung cac 1y luan, cac noi dung cta
mon hoc dé tién hanh tinh todn stic kéo, dong luc hoc kéo clia mot 6 to.

Tinh todn stc kéo clia 6 t6 nham xdc dinh cédc thong s6 co ban cua 6
to: Cong sudt dong co, cic thong s6 cuia hé thong truyén luc ... nham dam
bao chat luong kéo can thi€t ctia 6 to.

Tinh todn stic kéo cho ta biét mot s6 thong s6 ky thuat, trang thai, tinh
ning va kha ning lam viéc cua 6 t6, nhim muc dich phuc vu cho qua trinh
van hanh khai thac 6 t6 cé hiéu qua, dam bao tinh nang kinh té - k¥ thuat
to1 uu.

Noi dung ctia thiét k& gom 3 phan :

Phan I : Thiét k€ tuyén hinh

Phan II : Tinh toan dong luc hoc kéo

Phan III : Tinh todn 6n dinh chuyén dong

Mau xe tai HINO FF3H

NoOi dung thiét ké dugc hoan thanh dudi su huéng dan cta PGS.TS
Cao Trong Hién. BO mon Co Khi Oto-Pai Hoc Giao Thong Van Tai

SINH VIEN THUC HIEN
Nguyén Cong Thanh
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GIOI THIEU NOI DUNG THIET KE

I- CAC THONG SO CHO TRUGC

-Loai 06 to : O t0 tai 2 cu

- Trong tai hitu ich Ge : 8000 (kg)

- T6c d6 16n nhat & s6 truyén cao : Vmax = 100km/h = 27.78m/s

- Hé s6 can 16n nhét ctia dudng ma 6 to ¢6 thé khic phuc
(6 s0 I hoac Dmax)

Ymax =0.31

- Dong co dung trén 0 to diesel

- Hé thong truyén luc co khi

I - CAC THONG SO CHON

- Trong luong ban than Go = 5990 kg

2
- Nhan t6 can khi dong hoc W = K.F = 3.12 [N'Sz j
m

- Hiéu suat co khi ctia hé thong truyén luc n, = 0.89
(Cac thong s6 chon dua trén diéu kién st dung

thuc t€ va trén co s ctia 0 td mau c6 san)

- Vmax =27.78 m/s

- Hé s6 can clia mat duong tuong ting véi Vmax

2 2
¥=f=fo (1 |V max ) =0.03 [1+ 27.78 J = 0.045
1500 1500

IIL. CAC THONG SO TINH TOAN
- Cong suat dong co
- Ty s6 truyén cta hé thong truyén luc

- Céc dai lugng danh gia chat lugng kéo cua 0 to.
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PHAN I : THIET KE TUYEN HINH

1. Cac kich thuéc co ban cua o to

- Kich thuéc bao ngoai : Lo x Bo x Ho = 6420 x 2420 x 2900 (mm)

- Chiéu dai co s6 L 3780
- Chiéu rong co s6 B 2380
- Chiéu dai trude L1 1150
- Chi€u dai thung xe 4390
- Chiéu rong thung xe 2420
- Khoang cach 2 vét banh xe sau 2380
- Goc vat trude 30°

- GOc vat sau 28°

- S6 cau xe 2

- Lua chon tuyén hinh theo madu

Dién tich can chinh dién F = B x Ho = 2380 x 2900 (mm?)

- B tri chung : trinh bay trén ban v TKMHO1

- S6 chd ngoi trong ca bin n, = 3

2. B6 tri dong co va hé thong truyén luc

- Bong co bé tri dang true phia trong cabin, dan dong cAu sau chi
dong (F-R).

- Cong thiic banh xe 4 x 2 - cau sau chu dong

- So' do bo tri hé thong truyén luc BXCD
O
_____ 21h
Dc I I Hs
1
1 : Dong co 7
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2 : Lihgp 3 : Hop so
4 : Truyén dong cac dang 5 : Truyén luc chinh
6 : Vi sai 7 : Nua truc

3. Trong luong xe thiét ké va su phan boé trong luong trén cac truc
(3 - 1). Trong luong xe thiét ké :
G=G,+n,..G,+G,
Trong d6: G, : Trong lugng ban than cua xe
G, : Tai trong hitu ich 16n nhat
G,, : Trong lugng cua 1 nguoi + hanh 1y
n, : S6 chd ngoi trong cabin (n, = 3)
G =5990+ 3 (55 + 15) + 8000 = 14200 (kg)
(3 - 2) Phdn bé tdi trong lén cdc truc

Khoi lugng céc cum tong thanh cia 6 to

-DPong co+ 1i hgp : Gdclh =650 (kg)
- CAu trudc : Get =300 (kg)
- Cau sau : Ges =600 (kg)
- Hop so : Ghs =100 (kg)
- Thung xe : Gtx =900 (kg)
- Khung xe : Gkx =750 (kg)
- Ca bin : Gep =500 (kg)
- Hé thong treo : Gy =600 (kg)
- Hé thong lai : G =400 (kg)
- Cac dang : Ged =150 (kg)
- Banh xe + 16p : Gbx =75x6 =450 (kg)
- Thung nhién liéu : Gnl =150 (kg)
- Ac quy : Gaq =70 (kg)

- Nudc lam mat + dau boi tron Gy, gr = 40 (kg)
- Heé thong khac Gy = 330 (kg)
- Tai trong : Ge = 8000 (kg)
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Dé thuan tién trong tinh toan : quy din khéi lugng cua cic cum tong
thanh vé cdc nhém tai trong Qi i=1+7)

1. Gdc.lh + Gyg + G, ygr = 650 + 100 + 40 =790 (kg)
Q1 =790 *9.81 =7749.9 (N)

2. G, +G,, = 150 + 70 = 220 (kg)= Q, =220 * 9.81 = 2158.2 (N)

3. Gix + Gep =900 + 150 = 1050 (kg) -> Q5 = 10300.5 (N)

(khi khong tal)
Gx + Gp + Gc = 900 + 150 + 8000 = 9050 (kg)

-> Q, =88780.5 (N)

(khi toan tai )

4. Gor + % G + % Ggx = 300+ 200+ %450 = 650 (kg)
Q,=650*9.81=6376.5 (N)

5. Ges + 2 G+ 4 Gy = 600 + 2300 + 4 450 =1100 (kg)

3 6 3 6
Qs =1100*9.81 = 10791 (N)
6. Gyx + Gyrx = 750 + 330 = 1080 (kg)
Q6 = 1080%9.81 =10594.8 (N)

7. Geg + G = 500 + 400 =900 (kg)
;=900%9.81 = 8829 (N)

- Trong lugng Q, phan bd déu trén toan bo chi¢u dai xe

Tacod:

Qo= o 1098 _ 5009 Y
L 6.42 m

o

- So d6 hoad tai trong tac dung 1én 6 to

Goi Z,,, Z, : Phan luc tit duong tac dung 1én cau trudc , cau sau khi
khong tai :
7., Z, : Phan luc tir duong tac dung Ién cau trudc va cau sau cua 0 to

khi toan tai
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So do tai trong tac dung lén 6 to

Q6
QLQ7 1Q4 [Q2 Q3 Q5
150 540

A A
400 A|_1000 1165 B|_ 1490
H1150 2165 1615

Z1 72
3780

LAy momen tét ca cdc luc tdc dung doi vé6i diém A ta c6 :
Em, (Qx) =3.78 Qs + Q;(3.78 —0.54) + 1 Q, + 2.165 Qq
Z,%378-Q,*%04-0.15*%Q,=0
->7,=99224.52 (N)
G, =10114.63 (kg)
G,=G-G,=14200-10114.63 = 4085.37 (kg)
Z,=G,.9.81 =40036.63 (N)
- S6 vong quay ny = 3200 vong/phut

II. XAC PINH CONG SUAT CUA OTO
- Cong sudt cta dong co khi 6 t0 chuyén dong véi toc do cuc dai

Vmax = 100 km/h = 27.78 m/s

1
Nv= — (W*G*V,, +W*V

Nt

mex ) (W)

max

Trong d6: G : Trong lugng toan bo cua 6 to (kg)
Vmax : Van toc 16n nhat cua 6 t6 (m/s)
W : Heé s6 can tong cong cuia dudng
tuong tng véi toc do 16n nhat Vmax
Taco: ¥ =0.045
W =3.12
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Nv = @ (0.045 * 14200 * 27.78 + 3.12 * 27.78%) = 95101 (W)

Nv =95.101 (KW)
- Cong sudt lon nhdt cua dong co
Nemax = N;, ; (W)
ah + bA” —cA
Trong do6 : a, b, ¢ la cac hé s6 thuc nghiém

Vé6i dong codiesel 4k :a=0.5;b=1.5; c=1

7\‘ — ncmax

Ny

n

cmax

ny : S6 vong quay cua truch khuyu dong co ting véi N

cmax *

Chon A =0.9 ny = 3200 v/p

Suy ra :

N = W B0 _016KW)
0.5¥09+1.5*%0.9°-0.9 0.936

Vay N,,.. = 101.6 (KW)

- Tinh cong suat ctia dong co & sO vong quay 1. khac nhau.
Theo phuong phap S.R. Laydecman

2 3
a. e +b[ e j _{ne j
Ry Ry ny

Ne =N

cmax

: S6 vong quay 16n nhat cta truc khuyu dong co tng v6i Vmax

- Tinh momen xo0én cua truc khuyu dong co tng véi s6 vong quay m,

khac nhau.

Me = - (N.m)

Lap bang tinh céc gid tri trung gian Ne, Me dé xay dung cdc

duong dac tinh Ne =f(n,)
Me = f(n,)

Bdng gid tri trung gian
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Bdng 1

n./ny 02 | 03 | 04 0.5 0.6 0.7 0.8 0.9 1

n, (v/p) 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

N. (KW) | 896 | 28.9 | 42.1 | 55.99 | 69.88 | 83.08 | 94.96 | 104.8 | 133.2

M./(N.) 133.7 | 287.5 | 314.1 | 3342 | 347.6 | 3542 | 3543 | 347.5 | 334.2

M
—em =K =1.15

MN
Mcmax =K. My = 1.15 ¥347.5 = 399.6 (N.m)

III. XAC PINH THE TICH CONG TAC CUA PONG CO

Poy = 0.5 MPa : ap suat hitu ich trung binh Gng v6i cong suit 16n nhat

cua dong co
Z =4 (dongco4dky )
17.5*%10° *4*101.6

Ve = =4.9(])
0.5*3200
IV. XAC PINH TY SO TRUYEN CUA TRUYEN LUC CHINH
Cong thiic :
27['Fb 'ncmax
10 = . .
60 i V.

wrLpeV max
i, : Ty sO truyén ctia hop s6 & s truyén cao nhét
Chon 1, = 0.66
i,. =1 : Ty s6 truyén ctia hop s6 phu va hop phan phoi (khong c6 hop
sO phu va hop phan phoi)
N_ax = A 0y = 0.9 * 3200 = 2880 (v/p)
1, : Ban kinh Iam viéc trung binh cua banh xe

%k %k
. 2m*2880%0457 _

® 60*0.66*27.78
V. XAC PINH TY SO TRUEN G CAC TAY SO CUA HOP SO

1. Ty so truyén 6so I :
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Khi ¢ t6 chuyén dong binh thudng (6n dinh) thi luc kéo phai khic

phuc duoc luc can 16n nhat cua mat duong.

PkmaXZP‘l"max+Pw

P

kmax

: Luc kéo 16n nhat cia dong co phat ra & banh xe chu dong

Py,... : Luc can tong cong cta dudng
P, : Luc can khong khi

Khi 0 t6 chuyén dong & s6 I, van toc ciia 6 to nho nén bd qua Pw.

Vay : P Kmax 2 P\I’max = \Pmax .G

M 1,1,
cmax o 11t
>V¥ .G
I,
\Vmax'G 'rb
Suy ra i; = .

M., =399.6 (N.m)

Y. =033
N = 0.89

LS 0,33*11000*9,81*0.457

=6.343

1, =2
! 399.6%6.1*0,89

Mait khac P
duong.

P

Kmax

m

Kmax

con bi gidi han bai di€u kién bam gitta banh xe v4i mat

SPo=m.G,. 0

¢ max 'iO 'i '“
(-) T < mG,. ¢
Iy

Theo di€u kién bam ta phai c6 :

i <

M

cmax *

1

mG .¢ .1,
oMt

m : Hé s6 phan bo tai trong & ¢ 4u sau (ciu chu dong)

G, : Trong lugng phan bo & cdu sau

Gy =7, = 99224.52

¢ : Hé s6 bam cua mat duong, chon ¢ = 0.75

10
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1, : Ban kinh 1am viéc trung binh ctia banh xe

G

m = 2 _ 10114,63 0,683
G 14200

Do dé6 :

» 0,683.10114,63.9,81.0,75.0,482

i < =8.27
661,7.5,2.0,89

Vay ta chon i, =7.8

2. Xac dinh ty sé truyén cua cac sé trung gian
- Chon hé thong ty s6 truyén clia cac cap s6 trong hop s6 theo cap so
nhan.

- Cong thitc xac dinh

iy = n—l/ign—K)

Trong d6: n: SO cap s6 cta hop so thiét k&
K : S6 thi tu s6 truyén

- Ty s6 truyén ctia cap so 11

ip=4fi} =478 =4.67

- Ty s06 truyén cta cap so 111

iy = W = \/7798 =2.8

- Ty s06 truyén cta cap so IV

in=4fi, =478 =167

- Ty s6 truyén cta cap sO V :
1, = 0.66 da chon
3. Ty s0 truyén s6 Iui :
i =12.0;=1.2%7.8=936
Ty s6 truyén tuong tng véi tig cap so
Bdng 2

Cép so I II III v \Y S6 lui

11
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Ty s6 truyén 7.8 4.67 2.8 1.67 0.66 9.36

TO.

VL. XAC PINH CAC CHI TIEU PANH GIA CHAT LUONG KEO CUA O

1. Can bang luc kéo cua 6 to
a. Phuong trinh cdn bang luc kéo
Py=P;+P,+P,+P+P,
- Py : Luc kéo ti€p truyén & banh xe chi dong
-P;: Luc canlan : P;=f. G. cos a
- P, : Luc can 1én doc : P, = G. sina
- P, : Luc can khong khi : P, = WV?
- P;: Luc can quan tinh (xuét hién khi xe chuyén dong khong 6n dinh)
pi= 0,1
g
- o, : Géc doc ctua duong
- 1=tga : do doc cuia duong
- f : Hé s6 can lan cua duong
Py=P;+P,=G(f.cosatsmna)~G({f£t1)=G. ¥
W =f+1i:Heé so can tong cong cua dudng
* Xét truong hop xe chuyén dong 6n dinh khong kéo modc
P.=P,+P +P, =Py +P,
b. Do thi can bang luc kéo ctia o6 to
(*) Dung d6 thi luc kéo

M_i.1,..
PK'= elllont

1

L,

2t n 1,
601,1;

Vi=

Trong do :

Py, : Luc kéo tuong ting & cp sO i

12
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i, : Ty sO truyén ctia cap sO i

i, : Ty s0 truyén luc chinh

V, : Van toc chuyén dong ctia 6 to theo s6 vong quay cua truc khuyu

dong co khi 0 t6 chuyén dong & cap s i

Dua vao biéu thic (2) va (3) thiét 1ap bang toa do trung gian.

Bdng 3
n, (v/p) 460 690 920 | 1150 | 1380 | 1610 | 1840 | 2070 | 2300
M.(N.) 4208 | 4756 | 520 | 533,1 | 5753 | 586,1 | 586,56 | 5754 | 553,13
V,(m/s) | 06 0,86 1,15 1,43 1,72 2 2,3 2,6 2,86
P, (N) | 31492,5 | 35619 389443 | 41425,5 | 43086 | 43896,25 | 439292 | 430934 | 414255
V, (m/s) | 0,96 1,434 1,91 24 2,87 3,35 3,82 4,3 48
P, (N) | 188551 | 213258 | 23316,6 | 248022 | 257963 | 26281,5 | 263012 |25800,8 | 248022
V,(m/s) |16 | 24 32 |4 48 |558 |64 72 8
P (N) | 11305 | 127863 | 1398,0 | 14870,7 | 15466,7 | 157576 | 15769,5 | 154694 | 14870,7
V, (m/s) | 267 4 5,34 6,68 8,02 9,36 10,69 12,03 13,4
Py, (N) | 67426 | 762614 | 8338,08 | 8869,3 92248 | 9398,3 9405,35 | 9226,4 8869,3
Vg (m/s) | 6,77 10,15 13,53 16,91 20,29 23,68 27,06 27.78 33,85
Py (N) | 2664,75 | 30139 32953 | 3505,24 | 36457 | 37143 3717,08 | 3646,36 | 3505,24
Ne(KW) | 20,25 34,36 50,08 66,6 83,12 98,8 113,00 1247 133,2
D6 thi luc can
Pc=Pf+Pw=1(n,)
Pc = fG + Wv?
v2
f=fo {1 + 1500} : Chon f,=0.03
Ta c6 P, = fG + Wv?
Sau khi tinh todn ta c6 bang sau :
W =3.12 : Hé s6 can khi dong hoc
Bdng 4
V (m/s) 2,6 4,3 7,2 12,03 27.78

13
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Pc (N) 467,4 507,5 621,44 938,7 3646,36

Tir bang trén dung d6 thi Pc = f(v)
Tt do thi Py, = f(v)
Pc = f(v)

Ta c6 thé nhan thay mitc do du trit luc kéo clia 6 t0 & cdc tay sO khac
nhau (st dung khi tang téc¢ hoac vuot doc) .

Viéc st dung luc kéo ctia 6 t6 con bi giGi han bdi kha nang bam cua
banh xe v6i mit dudng. Vi vay dé danh gia kha ning bi truot quay cuia banh
xe ta dung thém do6 thi luc bim Po = f(v)

P =mG,. ¢ =0,683 . 10114, 63.9,81 . 0,70 = 47439,24 (N)

D06 thi 1a dudng ndm ngang song song véi truc hoanh.

2. Can bang cong suat cua 0 to

a/ Phuong trinh cdn bang cong sudt

Phuong trinh can bing cong suét tai binh xe chu dong

Ng =Nc - Nt = Nf + Nw £ Ni + Nj

Cong suat ciia dong co phat ra tai banh xe cht dong

Ny =Nc-Nt=Nc.n,=0,89 Nc

- Cong sudt tiéu hao cho luc can ctia duong

N =Nf £ Ni=G.f. v. cosa = Gv. sin a

- Cong sudt tiéu hao cho luc can khong khi

Nw = WV?

- Cong suat tiéu hao khi tang toc
.G .
Nj=— §j.v.]
g
Trong d6:  j: Gia toc cua 6 to
v : Van t6c chuyén dong ctia 6 to

8j : He s6 ké déu anh hudng clia cac khoi lugng quay

g : Gia toc trong truong

14
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b. Do thi can bdang cong sudt
* Dung do thi cong suat kéo Ny = f(v)
Nk = Nent

Theo Lay Decman ta ¢ :

2 3
N, = 0,89 Nemax {a{ne}b(nﬂ —c[nej] KW) (1)
Ny Ny Ny

Ny, = f(vi)

N, : Cong suat kéo cia dong co phat ra & banh xe chu dong khi 6 to

chuyén dong & cap so i ctia hop so.
v, : Van toc tuong ing véi sO vong quay truc khuyu dong co khi 6 to
chuyén dong & cap so i cia hop s6
v,= 2;‘8—5" @)
Dua vao cong thiic (1) va (2) thiét 1ap bang gid tri trung gian dé xay
dung do thi N,.
Bdng 5

n, v/p 640 | 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 3200

N. (KW) | 92 | 29.68 | 43.25 | 57.52 | 71.79 | 85.36 | 97.56 | 99.13 | 101.6

V., (m/s) 06 | 086 | 1,15 | 143 | 1,72 2 2,3 2,6 2,86

V,(m/s) | 09 | 1434 | 1,91 | 24 | 287 | 3,35 3,82 4,3 4,8

V3(m/s) 1,6 24 3,2 4 4,8 5,58 6,4 7,2 8

V,(m/s) 2,67 4 534 | 668 | 802 | 936 | 10,69 | 12,03 13,4

Vs(m/s) 6,77 | 10,15 | 13,63 | 16,91 | 20,29 | 23,68 | 27,06 | 27.78 | 33,83

Ng (KW) | 18 | 30,6 | 44,57 | 59,3 | 74 87,9 | 100,57 | 110,98 | 100,75

Dua vao bang trén dung do thi Ny, = f(vi)

Dung do thi cong sudt cdn
Nc=Nf+Nw=Gf.cosa.v+ WV

Nc = v (Gf + Wv?) . 107 (KW)

Tur d6 ta c6 bang sau :

15
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Bdng 6
V (m/s) 2,6 4,3 7,2 12,03 27.78
Ne (N) 1,22 2,2 4,48 11,3 99.13

Ta dung duoc d6 thi Ny, = f(v)
Ne = f(v)
Goi Ia d6 thi can bang cong suat cua 0 to.
Dua vao do thi ta ¢6 thé danh gia mic do du trit cong suat (dé ting toc
hoac vugt doc) ctia 6 t6 & cac cap so truyén khac nhau cta hop so.
3. Nhan t6 dong luc hoc cua 6 to
a. Nhan to dong luc hoc

D= Py — Py _ Mcitint e l
G I, G

Trong d6: D : Nhan t6 dong luc hoc ctia 6 t6
Pw : Luc can khong khi
Py : Luc kéo tiép tuyén tai banh xe chu dong
i, : Ty sO truyén cua hé thong truyén luc & tay sO i cua
hop so
Nhan t6 dong luc hoc bi gidi han baoi diéu kién bam ctia banh xe.
P, — Py,

Do = -
? G G

mn. G, - wv’

Dé 6 t6 chuyén dong khong bi trugt

Do >D >V

b. Xdy dung do thi nhdn t6 dong luc hoc

D = f(v)

* PO thi nhan t6 dong luc hoc cua 6 td6 ¢ cac sO truyén khac nhau cua
hop so

Di = f(vi)

16
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D1= l Meltint _WV2
G I,

v = 27m. . ..Fb
6011,
Thiét 1ap bang gia tri trung gian.
Ta c6 bang gia tri trung gian ctia Di ¢ cac tay s6 khac nhau va theo toc

do chuyén dong ctia 6 to.

Bdng 7

n. (v/p) | 640 960 1280 | 1600 | 1920 |2240 |2560 |2880

M.(N.m) | 420,25 | 4756 |52,0 |553,13 | 5753 |586,12 | 586,56 |575,4

V, (m/s) | 0,6 0,86 1,15 1,43 1,72 |2 2,3 2,6
D, 0,217 0,245 |0,268 |0,285 |0,2965 | 0,302 |0,3022 | 0,296
V, (m/s) | 0,96 1,434 1,91 2,4 287 1335 (382 |43
D, 0,130 |0,147 |0,160 |0,1706 | 0,177 |0,1806 |0,1807 | 0,177
V; (m/s) | 1,6 2,4 3,2 4 4,8 558 |64 7,2
D, 0,078 |0,088 |0,096 |0,102 |0,06 |0,108 |0,107 |0,1054
V, (m/s) | 267 |4 534 16,68 [802 |936 10,69 | 12,03
D, 0,046 |0,052 |0,057 |0,06 0,062 |0,063 |0,062 |0,06
Vs (m/s) | 6,77 10,15 [13,53 [16,91 |20,29 |23,68 |27,06 |27.78
D; 0,036 |0,038 |0,042 |0,048 |0,049 |0,05 0,049 |0,0486
* D6 thi Do = f(v)
Do = m.o.Go — wv’ _ 0,683.0,75.99224,52 — 3,12.v2
G 145286,1
Ta c6 bang gia tri trung gian ctia Do
Bdng 8
v (m/s) 2,6 4,3 7,2 12,03 27.78
De 0,350 0,349 0,348 0,3467 0,3298
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2
Dung duong hé s6 can lan f = fo (1 + v ]

1500
Bdng 9
v (m/s) 2,6 4,3 7,2 12,03 27.78
F 0,030 0,030 0,031 0,033 0,0486

Dua vao d6 thi nhan t6 dong luc hoc dé xdc dinh cdc thong s6 dic
trung cho hoat dong ctia 6 to.

(Cac chi tiéu danh gia chat lugng kéo cta 6 t0).

4. Xac dinh gia toc, thoi gian tang toc, quang duong, van toc lon
nhat cia 6 t6 va do doc 16n nhit ma 6 t6 c6 thé khic phuc dugc.

a. Xdc dinh vin téoc lon nhdt cua 6 to

- Tix d6 thi can bang cong sudt cua 0 to do thi Ny cat do thi Pc tai A,
tr A dong xudng truc hoanh ta dugc Vmax = 27.78(m/s)

b. B¢ doc I6n nhdt ma 6 to co thé khdc phuc (i)

Khi 6 t6 chuyén dong 6n dinh (j = 0).

Iay = Dipax = f

Dua vao do thi nhan t6 dong luc hoc cta 6 t6 xac dinh duoc do doc 16n

nhat ma 6 t0 ¢ thé khic phuc duoc & mdi tay so.

Bdng 10
S6 truyén I Il 1l \% \Y
V (m/s) 2,3 3,82 5,58 9,36 22
D, ... 0,3022 0,1807 0,108 0,063 0,05
1ax 0,2722 0,1503 0,078 0,033 0,02032

¢. Xdc dinh khd ndng ting téc cua 0 to

d;
D=%¥Y+ —j
g

18
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Tac6j=(D-¥) £
9]

Trong d6: g : Gia toc trong truong
8j : He so0 ké dén anh hudng clia cic khoi luong chuyén

dong quay

8j=1,05+0,05. 17

-gtaysol: oj,=1,44

-otay so Il: dj,=1,284

-otay so II1 : 6j;=1,19

-otay s0 IV : 8j,=1,134

-0tay s6 V: 8js=1,083

9,81
(1,05 +0,05i7)

j=D-1

- Khi xe chuyén dong véi van toc v < 22,2 m/s thi f = fo = 0,03

- Khi xe chuyén dong véi van toc v>22,2m/s

2
f=fo|1l+—
1500

Bang 11
V,(m/s) | 06 0,86 1,12 1,43 1,72 2 2,3 2,6
S61 | D, 0,217 | 0,245 | 0,268 | 0,285 | 0,296 | 0,302 | 0,302 | 0,296
J, (m/s) 1,3 1,46 1,62 1,74 1,82 1,85 | 1,853 | 1,81
V,(m/s) | 096 | 1434 | 1,91 24 2,87 3,35 3,82 4,3
S6Il | D, 0,130 | 0,147 | 0,160 | 0,1706 | 0,177 | 0,1806 | 0,1807 | 0,177
J, (m/s) | 0,764 | 0,894 1 1,074 | 1,12 1,15 117 1,12
Vi(m/s) | 1,6 2,4 3,2 4 48 5,58 6,4 7,2
S6 I | D, 0,078 | 0,088 | 0,09 | 0,102 | 0,106 | 0,108 | 0,107 | 0,1054
Jy(m/s) | 04 0,48 0,54 0,6 0,63 064 | 0635 | 0,62
V,(m/s) | 2,67 4 5,34 6,68 8,02 936 | 10,69 | 12,03
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S6 IV | D, 0,046 | 0052 | 0,057 | 006 | 0062 | 0063 | 0062 | 0,06
J,(m/s) | 0,14 0,19 0,23 0,26 0,28 0,29 0,28 0,26
Vs(m/s) | 6,77 | 1015 | 1353 | 1691 | 20,29 | 2368 | 27,06 | 30,55

SoV | D 0,036 | 0,038 | 0,042 | 0,048 | 0,049 | 005 | 0,049 | 0,0486
f 0,03 0,03 | 0,031 | 0035 | 0038 | 0,041 | 0,0446 | 0,486
Js(m/s) | 0,065 | 0,073 | 0,1 0,12 0,1 0,082 | 0,045 0

Tir bang trén ta dung do6 thi j.. = f(v)
d. Xdc dinh thoi gian ting toc va quang duong tdang toc :
(*) Xac dinh thoi gian tang téc cua o to
. 1
Twr phuong trinh j = v > dt=-.dv
dt ]
Suy ra : Khoang thoi gian tang toc tir v, -> v,cua o to 1a :
\5) 1
- dv

Vi

t,=

1 <o
- Dung ham s6 - = f(v) (Dua vao do thi j = f(v)
J

ti : 1a thoi gian tang toc tir v, + v,

t, = Fi: V6i Fi 1a dién tich gi6i han boi phan do thi - =f(v) ; v=v,; v
J

= v, va truc hoanh (ov) .

Suy ra : Thoi gian tang toc toan bd

n : SO khoang chia van téc (Vmin d€n Vmax)

(Vitai Vmax j=0-> l = o . Do d6 chi tinh tGi gia tri V = 0,91 Vmax

J

= 28m/s).
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e 1
- Lap bang tinh gia toc ngugc —

J
Bdng 12
V,(m/s)| 06 086 | 115 | 143 | 172 2 3,2 2,6
So1 |j(m/s?) 1,3 146 | 162 | 174 | 182 | 185 | 1,853 | 181
1/] 0,77 | 068 | 062 | 057 | 055 | 054 | 054 | 055
Vipm/) | 096 | 1434 | 191 24 2,87 | 335 | 382 4,3
S6II | j(m/s®) | 0,764 | 0,894 1 1,074 | 112 | 115 | 117 | 112
1/j 1,31 1,12 1 093 | 089 | 087 | 0,85 | 0,89
Vi(m/s)| 16 2,4 3,2 4 4,8 5,58 6,4 7,2
So I | j(m/s?) 0,4 048 | 0,54 0,6 063 | 064 | 0635 | 0,62
1/j 2,5 208 | 185 1,7 159 | 156 | 157 1,6
V,(m/s) | 2,67 4 534 | 6,68 | 802 | 936 | 1969 | 12,03
S6 IV |j(m/s*) | 014 | 019 | 023 | 026 | 028 | 029 | 028 | 0,26
1/j 714 | 526 | 435 | 385 | 357 | 345 | 357 | 385
Vs(m/s) | 6,67 | 1015 | 13,53 | 16,91 | 20,29 | 23,68 | 27,06 | 305
S6V |j(m/s>) | 0,055 | 0,073 | 0,1 0,12 0,1 0,082 | 0,045 0
1/ 18,18 | 13,7 10 8,33 10 122 | 22,2 0

Tu 1 =f(v) ta tim t = f(v)

J

(Dua vao do6 thi gia tdc ngugc )

+ Quang duong tang toc

15)
ds=v.dt>s= [v.dt

t
Tix d6 thi t = f(v)
Ta c6 Si = Fis : v6i Fis gi6i han boi cac duong t =f(v) ;t=t; t=t, va
truc o.t (truc tung).
Quang duong tang toc tr Vmin + Vmax 1a :

S= > Fis :n:S6khoang chia van t6c

n
i=1

Bdng gid tri thoi gian tdng toc, quang duong tdng toc
Trong truong hop khong xét dé€n su mat mat van toc va thoi gian khi
sang sO ta c6 thé c6 bang sau :
Xac lap do thi t=f(v) va s=f(v) ,dua vao d6 thi ta cébang sau
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Bdng 14
V(m/s) 2,6 4,3 7,2 12,03 27.78
T (s) 0,945 2,3625 6,73 23,74 203,74

s(m)

Truong hop c6 tinh d€n mat mat van tdc khi sang s6 va thoi gian khi sang
s0, ta c6 thé xdc dinh do giam van toc chuyén dong khi sang s6 dua vao
phuong trinh chuyén dong lan tron ctia 0 to;

Av =Y.g.t/o,

t,: thoi gian chuyén s6
(trong thlet k& khong tinh phan nay)
PHAN III : TINH TOAN ON DINH CHUYEN PONG CUA O TO

I. XAC PINH TOA PO TRONG TAM CUA O TO
- Xac dinh khoang cach a, b

Lay momen d6i v6i diém A

=M, =0

Zy [ 29922452 395 -9 697 (m)
G 139302
L

-a=3,95-2,697=1,253 (m) Z1 72
h.G.

1 1

A
>Ga -Z,.L=0 Q a b (.
|

b=

- Xdc dinh chiéu cao trong tam h, =

Trong d6:  h, : Chiéu cao cic cum tong thanh
G, : Khoi lugng céc cum tong thanh.,

Chiéu cao trong tdm cdc cum tong thanh.

Hyen = 1000 (mm) H, ,, = 1000 (mm)
H_, =350 (mm) H,, = 1650 (mm)

H,. =420 (mm) H,, = 1250 (mm)
H,., = 1200 (mm) HI =700 (mm)

Ht = 1100 (mm) Hcd,hs = 1100 (mm)

0 EMBED Equation.3 000
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Suy ra : hg = 1,380 (m) = 1380 (mm)

Vay toa do trong tam cta 0 to

O (a; b; hg) = (2,697 ; 1,253; 1,380) (m)

I1. TINH TO4N 6n dinh doc cua 6 to

Xét céc luc tdc dung lén xe trong mat phang doc khi xe chuyén dong

lén doc.

oo
aooo
aoo
aoo
aooo
aoo

(*) Truong hop 06 to6 quay dau 1én doc

- G6c gidi han lat cua 6 to ((1)

tg(1 = 0 EMBED Equation.3 000 = 0,908

Suy ra (L = arctg (0,908) = 42014' 18"

- G6c doc gidi han truot ((T)

(Trong diéu kién phanh xe c6 hiéu qua nhat)

tg(T = (.0 EMBED Equation.3 000

o = arctg (0,633) =35°54'41"

Twr d6 ta c6 o, > o

Pam bao diéu kién 6n dinh (xe truot trudc khi lat)

* Truong hop 6 td xuong doc
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- G6c t6i han lat (o))

tga', = A _ 2097 1,954
hg 138
-> o', = 69°53'

- Goéc t61 han tru’(_)‘t (OLVT)

a 07 2,697 B
L+ehg ~ 3,95+0,7.1,38

tga'r= @ 0,384
Suy ra o'y =23°20'
Ta c6 o', > o'y, Pam bao diéu kién 6n dinh
* Trudng hop 6 t6 chuyén dong trén dudng bing
Van toc giGi han lat
Vghl = _Gb

' W.h

Gia st hw = hg = 1,38 (m)

Vehl = /—’ = 65.65 (m
& 3,12.1,38 3.6 (mfs)

Vghl > Vmax : Dam bao diéu kién
III. TINH TOAN ON PINH NGANG CUA O TO
1. Khi xe chuyén dong trén duong cé goc nghiéng ngang B
- G6c nghién Bd : Tai d6 xe bi lat do
B 1970

tgBd= — = =0,72
ep 2hg  2.1380

- G6c nghiéng B : Tai d6 xe bi trugt ngang
tgBe =@y =0,7

tgBd > tgBe -> Dam bao diéu kién 6n dinh

2. Khi 6 t6 quay vong trén duong bang

Ban kinh quy vong t6i thiéu ctia 0 to6 R = 11 (m)

- Van toc gidi han lat ngang

veni= [BER _ \/1970.9,81.11 _ 53 (Ej
2hg 2.1380 s
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- Van toc gidi han trugt ngang
m
Vght=/gR.p, = =8,6 (?j

Vghl > Vght : Dam béo diéu kién 6n dinh

3. Khi 0 to quay vong trén duong co goc nghiéng f3.
a. Khi huong nghiéng cua duong cung phia véi truc quay vong
(Xét goc lat nguy hiém va géc truot nguy hiém bang véi khi chuyén
dong trén duong bang).
- Van toc nguy hiém khi xe bi lat do
Vi = \/g.R(B/Zhg +tgBy) _ \/9,81.1 1(1790/2.1380 + 0,72)
1-B/2hgtgp, 1-1970/2.1380.(0,72)

=17.85 [E]
S

- Van toc nguy hiém khi xe bi truot ngang

R(p, +t
V(pz\/g (¢, +1tgB,) =\/9,81.11(O,7+0,7) 175 (9)

1-o,.tgB, 1-0,7.0,7 S

Vn > V¢ : Dam bao diéu kién 6n dinh
b. Khi huong nghiéng cua duong nguoc phia voi truc quay vong
- Van toc nguy hiém xe bi lat

Vi gR(B/2hg —tgB,)
1+ B/2hgtgf,

- Van toc nguy hiém khi xe bi truot ngang

Vo= gR(o, —tgf,)
1+ 0,.tgB,

Dé dam bao diéu kién 6n dinh
tgd < > =0.72 Bd < 35°29"
2hg

tgBo < oy =0,7 Bo < 34°59'

Van toc chuyén dong khi quay vong clia xe phai thod man
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V< Vo =86 (Ej
S

NHAN XET
Viéc tinh todn dong luc kéo ctia 6 td chi c¢é ¥ nghia vé mit 1y thuyét
do tinh tuong d6i cta cac phép tinh , va su Iva chon cac hé so trong qua
trinh tinh todn khong chinh xac so véi thuc té. Trong thuc t€ , viéc nghién
ctiu danh gia chat lugng kéo cua 6td6 dugc thuc hién trén duong hoac trén

cac bé thir chuyén dung.
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- Ly thuyét 0 t0 - mdy kéo . GS.TSKH Nguyén Hiru Can (chu bién).
NXB Khoa hoc k¥ thuat. 2000.
- Két céu - tinh toan 6 t6 . TS. Thai Nguyén Bach Lién (Cha bién).
NXB Giao thong van tai Ha Noi 1984.
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MUC LUC

Dé muc
- M6 dau
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- Phan I : Thiét k€ tuyén hinh
- Phan II : Tinh todn dong luc hoc kéo
- Phan III : Tinh to4n 6n dinh chuyén dong

Ha Noi, 12 - 2002
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