Hb tro 6n tap [PE CUONG CHUONG TRINH PAI HQC]

TINH TOAN SU’C KEO OTO CO HE THONG TRUYEN LU’C CO’ KHi

A/ NHU’'NG THONG SO BAN PAU VA PHUO'NG PHAP TINH CHON:
I. Nhirng dir liéu cho theo thiét ké phac thao:

Loai xe :

Tai trong : 1750 Kg

Vmax ; 110 km/h = 30.56 m/s
fimin . 0,02

finax : 0,04

imax ; 0,36

Hé s6 bam ; $=0,7

Xe tham khdo
Ta chon xe tham khao :
ISUZU Forward NKR 4x2
Loai hé théng truyén luc : Co khi.
Loai dong co : Bong co Diesel 4JJ1-E2N
- 4 xylanh thang hang, phun nhién liéu tryc tiép, lam mat bang nuéc, OHC
-DxS:(mm)
- Dung tich : 2999 cc
- Nmax : 100/3000 (Kw/rpm)
- Max : 220/2000 (Nm/rpm)
-Tisb nén:
Kich thudc:
- Chiéu rong co so cua 6 to B=1.400(m)
- Chiéu cao toan bo cua 6 t6 H=2.210 (m)
C& 16p:
- Trudc: 7.00R16 12PR
- Sau: 7.00R16 12PR

Mitsubisi Canter 4x2
Loai hé théng truyén lyuc : Co khi.
Loai dong co : Bong co Diesel 4D34 — 2AT5
- 4 xylanh thang hang, phun nhién liéu tryc tiép, 1am mat bang nuéc, OHC
-DxS:(mm)
- Dung tich : 3908 cc
- Nmax : 110/2900 (Kw/rpm)
- Mmax © 280/1600 (Nm/rpm)
-Tisénén: 17,51
Kich thuéc:
- Chiéu rong co so cua 6 t6 B=1.39(m)
- Chiéu cao toan bo cua & t6 H=2.055 (m)
C& 16p:
- Trude: 7.00R16 12PR
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- Sau: 7.00R16 12PR

Huyndai HD 65 4x2
Loai hé théng truyén luc : Co khi.
Loai dong co : Bong co Diesel D4DB
- 4 xylanh thang hang, phun nhién liéu truc tiép, 1am mét bang nuéc, OHC
-DxS:(mm)
- Dung tich : 3568 cc
- Nmax : 120/3200(Kw/rpm)
- Mmax : 300/2000(Nm/rpm)
-Tisénén: 18:1
Kich thuac:
- Chiéu rong co so cua 6 t6 B=1475(m)
- Chiéu cao toan bo cua 6 td H=2.285 (m)
Ca lop:
- Truéc: 7.00R16 10PR
- Sau: 7.00R16 10PR

I1. Nhirng thong sé chon va tinh chen:

1. Trong lweng khong tai cia 0 to (tw trong hay trong lweng thiét ké )
Hé sb khai thac Kg:

KG = GC/GO
Voi:

+ G: tai trong chuyén cho.

+ G,: tu trong cua 6 to.
Hé s6 khai thac K¢ dugc tra theo bang 1.3 tai liéu tinh toan stc kéo 6 td may kéo.

=> Chon Kg =1
6, =2 2110 _1750(kg)
K 1

G
2. Tinh chon trong lwgng toan b caa 6 to.
Trong luong xe day tai: G, = Go+ A.n + G
Trong do:
+ A la trong lugng trung binh cua 1 hanh khach. Ta chon A=65(Kg)
+n 1a 6 chd ngdi. O day n=3(ngudi)
2> G,=Go+ An +G.= 1750+ 65*3 + 1750 = 3695(KQ)
3. Sw phan bé tai trong ddng caa 6 to ra cac truc banh xe khi day tai.
Ta st dung xe ¢6 mot cau chu dong(cau sau).
Ta chon :
my= 0,35 => Gy = G,. my = 1293.25(N)
m;=0,65=>G,=G,.my = 240175(N)
4. Hg s6 dang khi d9ng hoc K, nhan té can khi ddng hec W va di¢n tich can chinh di¢n
F.
Nhan t6 can khi dong hoc: W=K.F
Hé s6 dang khi dong hoc K dugc tra theo bang 1.3 tai liéu tinh toan sirc kéo & t6 may kéo =>
Chon K = 0,7 NS*m*
Dién tich can chinh dién F:
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F=m.B.H
Trong do:

B - Chiéu rong co s cia 6 td (m)

H - Chiéu cao toan bo cua o td (m)

m - Hé s dién day, chon theo loai 6 t6:

+ D4i véi 6 t6 tai nang va o td bus: m = 1,00-1,10.
+Doi véi 6 6 con va 6 t6 tai nhe: m = 0,90 + 0,95=> Chon m=0.9.

T cac xe tham khao ta chon:

B=1.4(m)

H=2.1 (m)
=> F = 0.9%1.4%2.1=2646(m?)
=>W =K. F =0,7*2,646 = 1,8522 (NS?/m?).

5. Hiéu suat cia hé théng truyén lwc, dwgc chon theo loai 6t6
- B6i véi 6 t6 con va tai nhe: n; = 0,85 + 0,90
- i voi 6 t6 tai nang va khach: nt = 0,83 + 0,85
- i voi 6 t6 nhiéu cau chi dong: n, = 0,75 + 0,80
=>Chon n=0,85.
6. Tinh chon 16p xe:

Ta chon cau trudc co 2 banh, ciu sau c6 4 banh.
Trong lugng duoc dat 1én mdi banh xe:

m1= 0,35 => Gy = Gy M = 1293.25(N)

My = 0,65 => G, = G, . m, = 2401.75(N)
Tir d6, ta chon 16p nhu sau:
7.00R16 12PR cho ciu trudc.
7.00R16 12PR cho cau sau.
+ Céc thong s6 hinh hoc banh xe cau trudc va sau:
d =16x 2.54 = 406, 4(mm)

r = (B+%) = 7><25.4+&§’4 = 381(mm)

r, = A.r, =0,945.381 ~ 360(mm)
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B. CHON PONG CO’ VA XAY DU'NG PUONG PAC TiNH NGOAI CUA
PONG CO.
1. Xac dinh Nymax Cia ddng co' & ché dd van téc cuc dai V. cia o to.
Ny o =Gy oy Voo K. FVE ) /(100077,) <kW>
Vi
vy =f  +i_ =004+0.36=04

=>
Gy Vo +KFV2)  3695%0.4*110/3.6+0.7%2.646*(110/3.6)°

N =
Ve (1000.77,) 1000*0.85

=115.295(KW)

2. Chon dgng co' va xay deng dwong dac tinh ngoai cia dong co.
0a) Cheon dgng co
Do yéu cau st dung xe tai co tai trong 16n nén ta chon dong co diesel ¢ budng chay théng
nhat cho qua trinh tinh toan.
1b) Xay dwng dwong dac tinh ngoai ly tuwéng.
* Piém cd toa do tng vGi van tc cuc dai:
Theo xe tham khao, ta chon so bo cac thong sb sau:

SX@z&Z

< \ \ . r
Tisotruyén cauchudong: i = A x—2—=4
y ng: = A, 2.65 2.65

Ti s6 truyén tang ; in; = 0,7
S0 vong quay dong co ing vai van toc cuc dai cua 6 to:
300, V, o -
= —omax j
zr,

~30.6,2.30,56

7.0,36
* Piém cd toa d6 tng v4i cdng suat cuc dai:
Nemax Cia dong co duoc chon theo céng thic thuc nghiém caa Leidecman:
Nemax = Nv/[a(nv/ni)+b(nv/nn)>-c(nv/nn)’] (KW)
Trong do:
+ ny 12 s6 vong quay dong co tng véi cong suat cuc dai (Nema).
Vi d6ng co sir dung 1a dong co diesel, nén theo ly thuyét, ta c: ny = ny = 3518 (v/p)
+ Céc hé s6 a=0.5 ; b=1.5 ; c=1 khi chon d6ng co diesel cd budng chay théng nhat
=> Nemax = Nymax = 115.295(kW)
* Piém bat dau 1am viéc cua b diéu tdc: Nemax = Ny + 300 = 3818 (v/p)
* Piém co s6 vong quay chay khong tai: n = 600 v/p
* Xay dung duong dac tinh ngoai ly tuéng cho dong co:
V& cac do thi Ne = f(ne)
Me = f(ne,Ne)

0,7 ~3518(v/ p)

Vi
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+n, =3518(v/ p)
+a=0,5b=15c=1

+N,,, =115295(W)
2 3
. Kzla&+b(&} H }
nN r.]N r]N
+ N, = KNy
10°N,
®~1,047n,
Bang ne, K, Ne, Me:
n, (v/p) 527.7 703.6 1055.4 1407.2 1759 2110.8
K 0.1 0.152 0.258 0.376 05 0.624
N, (W) 1214921 17524.,84 2974611 43350,92 57647,5 71944,08
M, (Nmm) | 2198945 237892,9 269194.6 294236 313017 325537,7
ne (v/p) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
K 0.742 0.848 0.936 1 1.034 1.032
Ne (W) 85548,89 97770,16 107916,1 115295 119215 1189844
Me (Nmm) 331798 331798 325537,7 313017 294236 269194,6
Noa tho:
D6 thi Moment
350000
300000 | /\
g 250000 -
% 200000 -
g 150000 -
= 100000 -
50000 -
O T T
0 5 10 15
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D6 thi cdng suat
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3. Chon ddng co va xac dinh dwong dic tinh ngoai thuc té

C. TINH CHON Ti SO TRUYEN CUA CAU CHU PONG
_ T Nn,.K _

30l o Vi |

+n, =3518(v/ p)

+1, =0,36(m)

+V._ =110(km/h)

+i,, =0,7

o 7.3518.0,36 <6

° 30V, 30.110/3,6.0,7

Io

D. XAC PINH Ti SO TRUYEN CUA HOP SO:

1. Tisb truyén & tay s 1:
Ti s6 truyén cua hop s6 dugc xac dinh bat dau tir s6 1, phai théa man hai dieu kién sau: Luc
kéo tiep tuyen lon nhat ¢ banh xe cha dong phai thang dugc luc can tong cong I6n nhat cua
duong va luc kéo nay phai théa méan dieu kién bam:
Memax' ic ) ih1 ' nt > G

r-b
ihl > Ga l//max If-b

Memax . I0 ) Ipc '77t

Hay:

Luc kéo tiép tuyén nay ciing phai théa man diéu kién bam (tranh hién tuong truot quay cua
banh xe chu dong) Pkmax < Py
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. .r.m.G
e ?-HM.G,
Memax'lo"pc'nt

v =f_ +i_ =004+036=04
M., =331798(Nmm)

Py/max < k max < P¢
= Ga"//max'rb <ji. < GZ'¢'rb
Memax'lo'nt Memax'lo'nt

36950.0,4.0,36 .  2401,75.0,7.0,36
= <iy, <
331,798.6,2.0,85 331,798.6,2.0,85
< 3,05<i, <3,46
=i,=32

2 . Ti s6 truyén cac tay sb trung gian:
Theo yéu cau sir dung ddi véi xe tai nang, ta chon hop sb ¢6 5 sé téi, mot sé 10i, ti sb truyén
phan bé theo cip s diéu hoa.
i -1 32-1

a= - =0,23
(-1, (4-1).32
ih3:i: 1 21’3
1-a 1-0,23
L 1,85

e T 22 1-20.23
Vay ta c6 cac tay s6 sau:
ihl =3.2; ih2 =1,85; ih3 =1,3; ih4 =1; ih5 =0,8

3. Tay s6 Iui:
Tachon: ig=in =3,2

E. XAY DUNG PO THI CAN BANG CONG SUAT:

1. Phwong trinh can béng cong suit caa 6 to
Ne=N;+ Nf £ Nj+ Nw £ Nj+Nmk+No
Trong do:

+ N, - cdng suat caa dong co

+ N; = Ng (1 — ) - ¢6ng suit tiéu hao do ma sat trong hé théng truyén lyc.

+N¢ = fGVcosa. /1000 - cdng suit tiéu hao dé thang luc can lan(kW).

+ N; = GVsinsa /1000 - cdng suat tiéu hao dé thing luc can ddc(kW).

+ Nw = KFV2 /1000 - cong suét tiéu hao dé thang luc can khong khi(kw).

+ N; = (G/g) 8.J.V/1000 - cong suét tiéu hao dé thang huc can quan tinh(kW).

+ Nimk =Pmi. /1000 - cOng sut tiéu hao dé thang luc can & modc kéo(kW).

+ Ng = 0,1047.M,. ng /1000 - cdng suét tiéu hao do cac bd phan thu cong suat(kw).
Trong diéu kién duong bang, xe chay 6n dinh, khdng kéo modc va khdng trich cong suat, su
can bang cong suat duoc tinh:

Ne = N + Nf + Ny + Ng= Nf + Nk
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Trong do:
+ Ng = No+ Ni= Nj+ Ny |2 cong suat du dung dé leo ddc, truyén cong suat 6 t6 lam viéc
& cac gia tri nay.
+ Nk: Cong suat kéo cua 6 td & banh xe chu dong duoc tinh :
Nk = Ne - Nr Ne.ne= I\If'l'NW'i'Nd
Xac dinh van tbc cua xe tai cac tay ) theo cong thuc sau:

Vi = 2nnery/ (60i;) = 0,2047 ——2—(m/s)
0" Ihl Ip
Vi = van téc o tay s6 cO ti 86 truyen Ihi
Bang ché do van tdc tai cac tay so :

n, 527.7 703.6 1055.4 1407.2 1759 2110.8
Vi (M/s) 1.00252361 1.336698 2.005047 2.673396 | 3.341745363 4.010094
V., (m/s) 1.73409489 2.312127 3.46819 4.624253 | 5.780316303 6.93638
V, , (m/s) 2.46775042 3.290334 4.935501 6.580668 | 8.225834739 9.871002
V,, (m/s) 3.20807555 4.277434 6.416151 8.554868 | 10.69358516 12.8323
V, . (m/s) 4.01009444 5.346793 8.020189 10.69359 | 13.36698145 16.04038

n, (m/s) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
Vi (m/s) 4.678444 5.346793 6.015142 6.683491 7.35184 8.020189
V,, (m/s) 8.092443 9.248506 10.40457 11.56063 12.7167 13.87276
V, , (m/s) 1151617 13.16134 14.8065 16.45167 18.09684 19.742
V., (M/s) 14.97102 17.10974 19.24845 21.38717 23.52589 25.6646
V, . (m/s) 18.71377 21.38717 24.06057 26.73396 29.40736 32.08076

Béng Ne, Ne, Nk, Nfi, Nwi, Nji:

*Taysol:
n, (v/p) 527.7 703.6 1055.4 1407.2 1759 2110.8
N, (W) 12149,21 17524,84 29746,11 43350,92 57647,5 71944,08

N, (kKW 10.3268285 14.89611 25.28419 36.84828 49.000375 61.15247
« (kW)

N, (kW) 0.14817299 0.197564 0.296346 0.395128 | 0.493909965 0.592692
N, (kW) 0.00186626 0.004424 0.01493 0.03539 | 0.06912067 0.119441
N, = Nj (kW) 10.1767893 14.69413 24.97292 36.41776 | 48.43734436 60.44034

N, + N, (kw) 0.15003925 0.201988 0.311276 0.430518 | 0.563030635 0.712132

n, (v/p) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
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N, (W) 85548,89 97770,16 107916,1 115295 119215 118984,4
N, (kW) 72.71656 83.10464 91.72869 98.00075 101.3328 101.1367
N, (KW) 0.691474 0.790256 0.889038 0.98782 1.086602 1.185384
N, (KW) 0.189667 0.283118 0.403112 0.552965 0.735997 0.955524
Ny =N, (kW) 71.83542 82.03126 90.43654 96.45996 99.51015 98.99583
N, +N,, (kW) 0.881141 1.073374 1.29215 1.540785 1.822599 2.140908
Xeut taii n = 3518 vogng/phuut thi coang suaét fait giau tro 16uUn nhaat
Ne, =115,295(kW)
Suyra N, = Ne, 77, =115,295.0,85=98(kW)
Tacou N, =N, —N,; —N, =98-2.14=95.86(kW)
Do chaiy trean fiudgng baéng , xe khoang cou moouc nedn N, =0,N_ =0 neén
Ny =N; =99(kw)
Tay sod 2:
n, (v/p) 527.7 703.6 1055.4 1407.2 1759 2110.8
N, (W) 12149.21 17524.84 29746.11 43350.92 57647.5 71944.08
N, (kW) 10.3268285 14.89611 25.28419 36.84828 |  49.000375 61.15247
N, (KW) 0.25629922 0.341732 0.512598 0.683465 |  0.85433075 1.025197
N, (KW) 0.00965843 0.022894 0.077267 0.183152 | 0.357719563 0.618139
Ny=N, (kw) | 10.0608708 14.53149 24.69433 35.98166 | 47.78832469 59.50913
N, +N,, (kw) | 0.26595765 0.364626 0.589866 0.866617 | 1.212050313 1.643336
n, (v/p) 2462.6 28144 3166.2 3518 3869.8 4221.6
N, (W) 85548.89 97770.16 107916.1 115295 119215 118984.4
N, (kW) 72.71656 83.10464 91.72869 98.00075 101.3328 101.1367
N, (KW) 1.196063 1.366929 1.537795 1.708661 1.879528 2.050394
N,, (KW) 0.981582 1.465219 2.08622 2.861757 3.808998 4.945115
Ny =N, (kW) 70.53891 80.27249 88.10467 93.43033 95.64422 94.14123
N, +N,, (KW) 2.177646 2.832149 3.624016 4.570418 5.688526 6.995509

* Tay soa 3 :




Hé trg On tap

[PE CUONG CHUONG TRINH PAI HQC]

N, (kW)

n, (v/p) 927.7 703.6 1055.4 1407.2 1759 2110.8
N, (W) 12149.21 17524.84 29746.11 43350.92 57647.5 71944.08
N, (kW) 10.3268285 14.89611 25.28419 36.84828 |  49.000375 61.15247
N, (KW) 0.36473351 0.486311 0.729467 0.972623 | 1.215778374 1.458934
N, (KW) 0.02783502 0.065979 0.22268 0.527835 | 1.030926777 1.781441
N, =N, (kW) | 9.93425996 14.34382 24.33205 35.34782 | 46.75366985 57.91209
N, +N,, (kW) | 0.39256854 0.552291 0.952147 1.500457 | 2.246705152 3.240376
n, (v/p) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
N, (W) 85548.89 97770.16 107916.1 115295 119215 118984.4
N, (kW) 72.71656 83.10464 91.72869 98.00075 101.3328 101.1367
N, (KW) 1.70209 1.945245 2.188401 2.431557 2.674712 2.917868
N, (KW) 2.828863 4.222676 6.012365 8.247414 10.97731 14.25153
Ny =N, (kW) 68.1856 76.93671 83.52792 87.32178 87.68073 83.96734
N, +N,, (kW) 4.530953 6.167921 8.200766 10.67897 13.65202 17.1694
* Tay soa 4:
n, (V/p) 527.7 703.6 1055.4 1407.2 1759 2110.8
N, (W) 12149.21 17524.84 29746.11 43350.92 57647.5 71944.08
N, (kW) 10.3268285 14.89611 25.28419 36.84828 |  49.000375 61.15247
N, (KW) 0.47415357 0.632205 0.948307 1.26441 | 1.580511887 1.896614
N,, (KW) 0.06115355 0.144957 0.489228 1.159652 | 2.26494613 3.913827
Ny =N (kw) | 9.79152139 14.11895 23.84666 34.42422 | 45.15491698 55.34203
N, +N,, (kw) | 053530711 0.777161 1.437535 2.424062 | 3.845458017 5.810441
n, (v/p) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
N, (W) 85548.89 97770.16 107916.1 115295 119215 118984.4
N, (kW) 72.71656 83.10464 91.72869 98.00075 101.3328 101.1367
N, (KW) 2.212717 2.528819 2.844921 3.161024 3.477126 3.793229
6.215012 9.277219 13.20917 18.11957 24.11715 31.31062
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Ny =N, (kW) 64.28883 71.2986 75.6746 76.72016 73.73848 66.0329
N, +N,, (kW) 8.427729 11.80604 16.05409 21.28059 27.59427 35.10384
* Tay s0a 5:
n, (V/p) 527.7 703.6 1055.4 1407.2 1759 2110.8
N, (W) 12149.21 17524.84 29746.11 43350.92 57647.5 71944.08
N, (kW) 10.3268285 14.89611 25.28419 36.84828 |  49.000375 61.15247
N, (KW) 0.59269196 0.790256 1.185384 1.580512 | 1.975639859 2.370768
N,, (KW) 0.11944052 0.283118 0.955524 2.264946 | 4.42372291 7.644193
Ny =N, (kW) | 9.61469602 13.82274 23.14329 33.00282 | 42.60101223 51.13751
N, +N,, (kW) | 0.71213248 1.073374 2.140908 3.845458 | 6.399362768 10.01496
n, (v/p) 2462.6 2814.4 3166.2 3518 3869.8 4221.6
N, (W) 85548.89 97770.16 107916.1 115295 119215 118984.4
N, (kW) 72.71656 83.10464 91.72869 98.00075 101.3328 101.1367
N, (KW) 2.765896 3.161024 3.556152 3.95128 4.346408 4.741536
N, (KW) 12.1387 18.11957 25.79915 35.38978 47.1038 61.15355
N, =N, (kW) 57.81197 61.82404 62.37338 58.65969 49.88254 35.24166
N, +N,, (KW) 14.90459 21.28059 29.3553 39.34106 51.45021 65.89508
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F. XAAY DOING NOA THO CAAN BAENG LOIC KEUO:

1. Phodng trinh caan baéng ldic keuo cuda 04 toa
Pk=Ps + Pi+Pw Pj+PmK

Trong fiou: P; = f.G.cosa (N) - |6ic caln laén.
Pw=K.F.V2 (N) - I8ic cain giou.
Pi = G.sina (N) - 167c caln leén doéc.
Pj= E-Sj -J(N) - [6ic calin taéng toac.
g
Pmi (N) - l6ic ketio 60 moouc keuo.
Loic keuo baunh xe chull ficéng Pk fiddic tinh:
M iy,
pr= —enoe i C(N)

My
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Nieau kiean chuyean fiodng: Xe chaiy trean i6dgng baéng(a = 0), fady tadi, khoang kelio
moouc, khoang trich coang suaét.

[PE CUONG CHUONG TRINH PAI HQC]

lodpe-
Cy= L)

My

PB.=P +P,+P,
Pk — M e'ih 'io'nt
rb

S =1,03+0,05i,2
Luckéo du Py= + P; + P; + Py ding dé leo doc, tang toc va kéo mooc.
Bangv, Me, Pk, Ps, Py, Pj:

- haeng soa tinh toaun

* Tay s6 1
V(m/s) | 100252361 | 1.336698 | 2.005047 | 2.673396 | 3.341745363 | 4.010094
M, 2198945 | 237892.9 | 269194.6 | 294236 313017 325537.7
P, 10300.8357 | 11143.96 | 12610.27 | 13783.32 | 14663.10747 | 15249.63
P, 147.8 147.8 147.8 147.8 147.8 147.8
P, 1.86156025 | 3.30944 | 7.446241 | 13.23776 | 20.68400281 | 29.78496
P, 10151.1741 | 10992.85 | 12455.03 | 13622.28 | 14494.62346 | 15072.05
P +P, 149.66156 | 151.1094 | 1552462 | 161.0378 | 168.4840028 177.585




Hb tro 6n tap [PE CUONG CHUONG TRINH PAI HQC]

V(m/s) | 4.678444 | 5346793 | 6.015142 | 6.683491 | 7.35184 | 8.020189
M, 331798 331798 325537.7 313017 294236 269194.6
P, 15542.89 | 15542.89 | 15249.63 | 14663.11 | 13783.32 | 12610.27
P, 147.8 147.8 147.8 147.8 147.8 147.8
P, 40.54065 | 52.95105 | 67.01617 | 82.73601 | 100.1106 | 119.1399
P, 1535455 | 15342.14 | 15034.82 | 1443257 | 13535.41 | 12343.33

P. +P, 188.3406 | 200.751 | 214.8162 | 230.536 | 247.9106 | 266.9399

* Tay soa 2:
V(m/s) | 1.73409489 | 2.312127 | 3.46819 | 4.624253 | 5.780316303 | 6.93638
M, 219894.5 | 237892.9 | 269194.6 | 294236 313017 325537.7
P, 5955.17063 | 6442.602 | 7290.313 | 7968.483 | 8477.109004 | 8816.194
P, 147.8 147.8 147.8 147.8 147.8 147.8
P 556972301 | 9.90173 | 22.27889 | 39.60692 | 61.88581117 | 89.11557
P, 5801.80091 | 6284.901 | 7120.234 | 7781.076 | 8267.423193 | 8579.278
P.+P, | 153369723 | 157.7017 | 170.0789 | 187.4069 | 209.6858112 | 236.9156




Hé trg On tap

[PE CUONG CHUONG TRINH PAI HQC]

V(m/s) | 8092443 | 9248506 | 10.40457 | 11.56063 | 12.7167 | 1387276
M, 331798 | 331798 | 325537.7 | 313017 | 294236 | 269194.6
P, 8985.735 | 8985.735 | 8816.194 | 8477.109 | 7968.483 | 7290.313
P, 147.8 147.8 147.8 1478 1478 1478
P 121.2962 | 158.4277 20051 | 2475432 | 2995273 | 356.4623
P, 8716.639 | 8679.507 | 8467.884 | 8081.766 | 7521.156 | 6786.051
P, +P, | 269.0962 | 306.2277 34831 | 395.3432 | 447.3273 | 504.2623
* Tay 6 3:
V(m/s) | 246775042 | 3.290334 | 4.935501 | 6.580668 | 8.225834739 | 9.871002
M, 2198945 | 237892.9 | 269194.6 | 294236 313017 | 325537.7
P, 41847145 | 4527.234 | 5122.923 | 5599.475 | 5956.887408 | 6195.163
P, 147.8 147.8 147.8 147.8 147.8 147.8
P 11.279513 | 20.05247 | 45.11805 | 80.20987 | 125.3279223 | 180.4722
P, 4025.63499 | 4359.382 | 4930.005 | 5371.465 | 5683.759486 | 5866.891
P +P, | 159079513 | 1678525 | 1929181 | 228.0099 | 2731279223 | 3282722
V(m/s) | 1151617 | 13.16134 | 14.8065 | 16.45167 | 18.09684 19.742
M, 331798 | 331798 | 325537.7 | 313017 | 294236 | 2691946
P 6314.3 63143 | 6195163 | 5956.887 | 5599475 | 5122.923
P, 147.8 147.8 147.8 147.8 147.8 147.8
P 2456427 | 320.8395 | 406.0625 | 501.3117 | 606.5871 | 721.8888
P, 5920.858 | 5845.661 | 5641.301 | 5307.776 | 4845087 | 4253.234
P +P, | 3934427 | 4686395 | 5538625 | 6491117 | 754.3871 | 869.6888
* Tay s6 4:
V(m/s) | 3.20807555 | 4.277434 | 6.416151 | 8554868 | 1069358516 | 12.8323
M, 219894.5 | 237892.9 | 269194.6 | 294236 313017 | 325537.7
P 3210.01115 | 3482.488 | 3940.71 | 4307.288 | 4582.221083 | 476551
P, 147.8 147.8 147.8 147.8 147.8 147.8
P, 10.062377 | 33.88867 | 76.24951 | 1355547 | 211.8041887 | 304.998




Hé trg On tap

[PE CUONG CHUONG TRINH PAI HQC]

P, 3052.14878 | 3300.799 | 3716.66 | 4023.933 | 4222.616895 | 4312.712
P +P, | 166862377 | 1816887 | 2240495 | 2833547 | 3506041887 | 452798
V(m/s) | 1497102 | 17.10974 | 10.24845 | 21.38717 | 2352580 | 25.6646
M, 331798 | 331798 | 325537.7 | 313017 | 294236 | 269194.6
P 4857.154 | 4857154 | 476551 | 4582221 | 4307.288 | 3940.71
P, 147.8 147.8 147.8 1478 1478 1478
P, 4151362 | 542.2187 | 686.2456 | 847.2168 | 1025132 | 1219.992
P, 4294.218 | 4167.135 | 3931.465 | 3587.204 | 3134.356 | 2572.918
P +P, | 5629362 690.0187 | 8340456 | 9950168 | 1172932 | 1367.792
* Tay $6 5:
V(m/s) | 4.01009444 | 5346793 | 8.020189 | 10.69359 | 13.36698145 | 16.04038
M, | 257520892 | 278599 | 3152568 | 3445.83 | 3665.776867 | 3812.408
P, 1478 1478 1478 1478 1478 1478
P, 29.784964 | 52.95105 | 119.1399 | 211.8042 | 330.9440449 | 476.5594
P, 2397.62396 | 2585239 | 2885628 | 3086.226 | 3187.032822 | 3188.049
P, 177.584964 | 200.751 | 266.9399 | 359.6042 | 478.7440449 | 624.3594
P +P, | 257520892 | 278599 | 3152568 | 344583 | 3665.776867 | 3812408
V(mis) 18.71377 | 21.38717 | 24.06057 | 26.73396 29.40736 | 32.08076
M, 3885.723 | 3885.723 | 3812.408 | 3665.777 344583 | 3152.568
P, 1478 1478 1478 1478 1478 1478
P, 648.6503 | 847.2168 | 1072.259 | 1323.776 1601.769 | 1906.238
P 3089.273 | 2890.706 | 2592.349 | 2194.201 1696.261 | 109853
P, 796.4503 | 995.0168 | 1220.059 | 1471.576 1749.569 | 2054.038
P +P, | 20540377 | 3536667 | 7772751 | 1370827 | 21328.21887 | 30647.6




Hb trg: 6n tap

[PE CUONG CHUONG TRINH PAI HQC]
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[PE CUONG CHUONG TRINH PAl HQC]

Hb trg: 6n tap
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G. XAY DUNG PO THI PAC TINH PONG LUC HQC:
Nhén to dong luc hoc duoc tinh theo cong thac sau:

D — I:)k B I:)w
G,
Bang v, D:
* Tay so 1:
2,256 2,780 3,985 4,150 4,598
V (m/s)
10129 11546,8 13078,6 14292 12617,6
Pk (N)
9,16 13,91 28,58 31,00 38,05
Pw (N)
D 0.27 0.30 0.34 0.37 0.39
4,985 5,089 5,168 5,708 5,980
V (m/s)
10096,8 9730,7 10101,6 9178,5 9935,4
Pk (N)
44,7 46,6 48,1 58,6 64,4
Pw (N)
b 0.41 0.41 0.41 0.39 0.37

* Tay soa 2:



[PE CUONG CHUONG TRINH PAI HQC]

Hé trg On tap

v (mfs) 1.73409489 | 2.312127 3.46819 4.624253 | 5780316303
Pk (N) 3001.388 | 3130.758 | 3208.380 | 3234.254 3208.380
Pw (N) 10.817 24.337 43.267 67.604 97.350
b 0.16 0.17 0.19 0.14 0.22
8.092443 9.248506 10.40457 11.56063 12.7167
V (m/s)
Pk (N) 3001.388 | 2820.270 | 2587.403 | 2302.789 1966.427
Pw (N) 173.066 219.037 270.416 327.204 389.399
b 0.24 0.24 0.23 0.22 0.20
* Tay soa 3:
2.46775042 | 3.290334 4.935501 6.580668 | 8.225834739
V (m/s)
Pk (N) 2573.19 2684.103 | 2750.651 | 2772.834 2750.651
Pw (N) 14.716 33.111 58.864 91.976 132.445
b 0.11 0.12 0.14 0.15 0.12
11.51617 13.16134 14.8065 16.45167 18.09684
V (m/s)
Pk (N) 2573.19 2417911 | 2218.267 1974.258 1685.883
Pw (N) 235.458 298.001 367.903 445,163 529.780
b 0.16 0.16 0.15 0.15 0.14
* Tay soa 4:
3.20807555 | 4.277434 6.416151 8.554868 | 10.69358516
V (m/s)
Pk (N) 2000.925 | 2087.172 | 2138.920 | 2156.169 2138.920
Pw (N) 24.34 54.76 97.35 152.11 219.04
b 0.09 0.09 0.10 0.11 0.13
14.97102 17.10974 19.24845 21.38717 23.52589
V (m/s)
Pk (N) 2000.925 | 1880.180 | 1724.936 1535.193 1310.951
Pw (N) 389.40 492.83 608.44 736.21 876.15
b 0.12 0.12 0.11 0.10 0.09
* Tay soa 5:
4.01009444 5.346793 8.020189 10.69359 | 13.36698145
V (m/s)
Pk (N) 2000.925 2087.172 2138.920 | 2156.169 2138.920
Pw (N) 24.34 54.76 97.35 152.11 219.04
b 0.07 0.07 0.08 0.09 0.09




Hb trg: 6n tap

[PE CUONG CHUONG TRINH PAI HQC]
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[PE CUONG CHUONG TRINH PAI HQC]
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2. Noa tho nhaan toa fioang loic hoic:
Khi 04 toa chuyean fiodng voui tadi troing thay fiodi, fiaéc tinh fiodng 16ic hoic cudng sed
thay fiodi, coul thed atp duing fioa tho tia fied kha(io saut, fioa tho tia nagy fiddic xady doing
vea phia beén traui fioa tho D, cauc tia cou gouc nghieang 60 gouc toia fiod voui:
D _ G,

t = — = ;
“Tb, G

X

o - gouc nghieang cula tia 6ung voui soa phaan traém tadi troing sé0 duing so voui tadi fionh

mouc cuda xe.

D vag Dy - nhaén toa fiodng 16ic hoic culia 0a toa 60 tadi fionh méuc G, vag 60 tali Gi.

Gy - troing 166ing toagn bod cuda 0a tod 60 tali Gy Gy = G, + Gix.
Gix - tadi troing cuda 0é toa.

Cauc gouc tia:

Gtx/Gt | Gtx Gx=Go+Gtx | tga=Gx/Ga | a

0 0 1320 0.804878 38.83
0.1 32 1352 0.82439 39.50
0.2 64 1384 0.843902 40.16
0.4 128 1448 0.882927 41.44
0.6 192 1512 0.921951 42.67
0.8 256 1576 0.960976 43.86
1 320 1640 1 45.00
1.2 384 1704 1.039024 46.10
1.4 448 1768 1.078049 47.15
1.6 512 1832 1.117073 48.17
1.8 576 1896 1.156098 49.14




Hé trg On tap

[PE CUONG CHUONG TRINH PAI HQC]

H. XAAY DOING NOA THO NAIT TINH TAENG TOAC:
1. Noa tho gia toac culia 04 toa
Gia toac culia 04 toa khi chuyean fioang khoang oan fionh figdic tinh nho sau:
j= (D—y/).g (thedm giadi thich cauc soé liedu ,choin = f min)
Khi tinh gia toac tredn fidbgng baéng (iddeng khoang cou fiod doac, i=0); v =f.
8i: hed sod tinh fiean alinh hoo(ng cuda calic khoai 166ing quay, cou thea tinh theo coang
théuc kinh nghiedm: &= 1,03 + a.i?
Choina=0,05=> & =1,03+0,05i,
Vi D lag hagm soé culia vaén toac, nean j cudng lag moat hagm t6éng to1, 60 cauc soa
truyean khauc nhau. Theo tégng vaan toac, ta ladp fiddic balng tinh toaun. Tég cauc soa
liedu cula balng nagy, ladp fioa tho gia toac j = f(V) vag gia toac ngddic 1/j = f (V), fioa tho
gia toac ngooic sed dugng fied tinh thogi gian vag quadng fiddeng taéng toac.

Balngv,D,j, 1/:

* Tay soa 1:
v (mfs) 1.00252361 | 1.336698 2.005047 2.673396 | 3.341745363 | 4.010094
m/s
b 0.27872731 | 0.301506 0.341078 0.372668 | 0.396276684 | 0.411904
. 1.67786842 1.825591 2.082217 2.287082 | 2.440186016 2.54153
j (m/s?)
. 0.59599429 0.547768 0.480257 0.437238 | 0.409804824 0.393464
1/j (s°/m)
4.678444 5.346793 6.015142 6.683491 7.35184 8.020189
V (m/s)
b 0.419549 0.419214 0.410896 0.394597 0.370317 0.338055
. 2.591112 2.588934 2.534995 2.429295 2.271835 2.062613
j (m/s?)
. 0.385935 0.386259 0.394478 0.411642 0.440173 0.484822
1/j (s°/m)
* Tay soa 2:
1.73409489 | 2.312127 3.46819 4.624253 | 5.780316303 | 6.93638
V (m/s)
b 0.16101762 | 0.174092 0.196699 0.214584 | 0.22774623 | 0.236186
. 0.91451113 0.9993 1.145909 1.261893 | 1.347251815 1.401985
j (m/s?)
. 1.09348041 1.000701 0.87267 0.79246 | 0.742251737 0.713274
1/j (s°/m)
8.092443 9.248506 10.40457 11.56063 12.7167 13.87276
V (m/s)
b 0.239904 0.238899 0.233171 0.222722 0.20755 0.187655
. 1.426094 1.419577 1.382435 1.314667 1.216275 1.087257
j (m/s?)




Hé trg On tap

[PE CUONG CHUONG TRINH PAI HQC]

o, 0.701216 0.704435 0.723362 0.760649 0.822183 0.919746
1/j (s°/m)
* Tay s0a 3:
v (mfs) 2.46775042 | 3.290334 4.935501 6.580668 | 8.225834739 | 9.871002
m/s
b 0.11294817 | 0.121981 0.137424 0.149371 | 0.15782299 | 0.162779
. 0.91451113 0.9993 1.145909 1.261893 | 1.347251815 1.401985
j (m/s?)
. 1.09348041 1.000701 0.87267 0.79246 | 0.742251737 0.713274
1/j (s°/m)
11.51617 13.16134 14.8065 16.45167 18.09684 19.742
V (m/s)
b 0.16424 0.162205 0.156674 0.147648 0.135126 0.119108
. 1.426094 1.419577 1.382435 1.314667 1.216275 1.087257
j (m/s?)
5 0.701216 0.704435 0.723362 0.760649 0.822183 0.919746
1/j (s/m)
* Tay soa 4:
v () 3.20807555 | 4.277434 6.416151 8.554868 | 10.69358516 | 12.8323
m/s
b 0.08660213 | 0.093332 0.104586 0.112902 | 0.118279212 | 0.120718
i (mis?) 0.61668641 0.678995 0.783206 0.860205 | 0.909992707 0.93257
J
. 1.62156971 1.472764 1.276804 1.162514 | 1.098909906 1.072306
1/j (s°/m)
14.97102 17.10974 19.24845 21.38717 23.52589 25.6646
V (m/s)
b 0.120217 0.116778 0.1104 0.101083 0.088827 0.073632
. 0.927935 0.89609 0.837033 0.750765 0.637287 0.496596
j (m/s?)
., 1.077662 1.11596 1.194696 1.331974 1.569153 2.013708
1/j (s°/m)
* Tay soa 5:
v (mfs) 4.01009444 | 5.346793 8.020189 10.69359 | 13.36698145 | 16.04038
m/s
b 0.06888833 | 0.073966 0.082095 0.087524 | 0.09025258 0.09028
. 0.46034213 0.508153 0.584703 0.635823 |  0.66151205 0.661771
j (m/s?)
. 2.17229736 1.96791 1.710269 1.572765 | 1.511688259 1.511097
1/j (s“/m)
18.71377 21.38717 24.06057 26.73396 29.40736 32.08076
V (m/s)




Hb trg: 6n tap

[PE CUONG CHUONG TRINH PAl HQC]

2. Noa tho thdgi gian vag quing dwong ting téc caa 6 to

Quéng dudng ting téc cua 6t duroc tinh theo cong thizc:

Vn
S= [Vvdt

Vi

Két qua tinh dugc dwa vao bang 1.13. Tir két qua nay vé db thi t = f(V) hinh1.8.
Str dung d6 thi t = f(V) va ding phuong phép tich phan db thi hinh 1.8, tinh phan dién tich AF
gitra duong cong va khoang tung d6 At; twong (g vai AV, va lap bang 1.14.
Cac gia tri S; dugc tinh nhu sau:

5 0.087607 0.082233 0.074158 0.063383 0.049907 0.03373
(i) 0.636599 0.585997 0.509965 0.408503 0.28161 0.129286
j (m/s
- 1.570847 1.706492 1.960918 2.447965 3.551016 7.734785
1/j (s°/m)
3 -
25 -
—-—j2
15 -
3
1 - ——ija
——ij5
0.5 -
0 T T T T T T 1
0 5 10 15 20 25 30 35
9 -
8 -
7 -
6 ——1/j1
5 —|=1/j2
4 —e—1/j3
3 | ——1/j4
2 - S— s | —=1/j5
L ,—,wlwm =S
0 T T T T T 1
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Hb tro 6n tap [PE CUONG CHUONG TRINH PAI HQC]

S, =AF.AC; S, =(AF, +AF,).AC
S, =(AF, + AF, +...+ AF,).AC
Trong d6: C - ti 1& xich cua thoi gian tang téc (s/mm).

Bang 1.14
Khoang A V; m/s 1,4+28 2,8+56 56+ 14 14+28 28+54
Khoang At; (gidy) Aty Aty Aty
AF; (mm? AF; AF, AF;
T AF; (mm?) AF, AF+AF,
S (m) S, S, Ss S,
Khoang A V; m/s 1,4+28 2,8+56 56+ 14 14+28 2854
Khoang At; (giay)
AF; (mm? 2.1 4.2 0.8 21 41
T AF; (mm?) 2.1 6.3 16.1 37.1 78.1
S (m) S S, Ss S

Sau d6 theo bang 1.14 1ap dd thi S = f(V) tir Vo dén 0,9 Ve nhu hinh 1.8.

Trong thuc té ¢6 sy anh huong cua thoi gian chuyén so gitra céc s6 truyen dén qué trinh ting téc,
Vi vay do thij thuc té cua thoi gian tang toc va quang dudong tang toc c6 dang nhu hinh 1.9, véi
AV, 1atéc d6 giam van téc chuyén dong khi sang sé.

AV, =y.0.t/6;;  (m/s)

tc - thoi gian chuyén sb: A

AeA 2 an e ) : t(s)

0tb c6 dong co xang: t. = (0,5 +1,5) s;

N A : S (m)

0 t0 c6 dong co Diesel: t.=(1,0+4)s v
g = 9,81 m/s’ - gia téc trong truong; v

¥ - hé sb can tong cong cua duong; i
Quang duong xe chay dugc trong thoi
gian chuyén so6 duoc tinh:

Se = AVets, (M) '

3

V (m/s)

. o iz ' 0.9 Vimax
Vg4 van toc ¢ khi bat dau chuyén so6 AVe
(m/s), Hinh 1.9: D3 thj tva s co tinh
den sy giam toc do chuyén dong
khi sang so



[DE CUONG CHUONG TRINH DAI HOC

Thoi gian tang téc o 6 t6 con hién dai 1a (10 + 15) gidy, xe buyt va tai 1a (25+40) giay.

Quang duong tang toc cua 6 td doi mai khoang (400+-900) m.
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