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LOI NOI DAU

O 6, trudc hét 1a mot van dé vé dong co. Vi cai xe chd d6 do Nicolas Joseph
Cugnot sang ché nam 1770 dap tmg ding nghia, theo nguyén nghia cua tir automobile
(xe chay tu dong), tuc 1a 6 t6, nhung c6 1€ vO ich ghi vao danh muc vd van céi xe chay
bang hoi nudc, vé sau duoc ché tao khip thé gigi. DAu sao, ching ta ciing ghi nhan xe
do ngudi Phap Pecquer sang ché nam 1828, vi nd 1a cai dau tién duoc trang bi mot
banh vi sai. Ta cling ghi nhan mét bo phan quan trong khac, cai tay lai da dugc nguoi
xtr Baviére 1a Lankenoperger sang ché nam 1817 (nhung bang phat minh lai dudc cip
cho mot ngudi déng huong cua dng 13 Rudolf Ackerman, mot nha cong nghiép &
London, nén ngudi ta thudng gan sang ché d6 cho Ackerman). Vé dong co dét trong,
xem & muc dong co ddt trong, & ddy, chung toi dé cap dén toan bo dong co 6 to.

Chiéc xe dau tién chay bang dong co dot trong, hoat dong theo chu trinh bén ki
ctuia Beau de Rochas 1a mot chiée xe dap ¢, duge ki su Duc Gottlieb Daimler thu Iap
cai dong co mot xilanh cua 6ng nam 1885. Roi dén nam 1886, mot ki su B khéc
la Carl Benz ché tao mot cai xe ba banh, va thu dugc thanh céng 16n. Chinh 1a dé khai
thac cac bang phat minh cua Daimler ma nim 1886, & Phap da thanh 1ap cong ty
Panhard et Levassor, cong ty Ion chuyén san xuat 6 to dau tién caa Phap. Nam 1894,
xe do ba ngudi ndy thiét ké da co cac bo phan chinh, bd tri theo cac vi tri ma sau nay
tro thanh kinh dién.

Nhung nhiéu nha ché tao khac cling vao cudc, nhét 12 De Dion - Bouton, nguoi
d3 nhan bang phat minh sy truyén dong cho banh sau, bang cac-ding ciing trong nim
1894 dy; nam sau, ong dwa ra hé danh lira dung dcquy. Nam 1895 ciing 1a nim dau tién
ma chiéc 6 t6 do Daimler ché tao duoc lép banh hoi, nhd Michelin. Va vé Daimler,
chung ta ghi nhan rang, nim 1897 ong di sang ché bo tan nhiét hinh t6 ong. Nam 1898,
mot nha ché tao 12 Louis Renault thanh cong ngay 1ap tirc v6i chiée xe con ctia 6ng. Pic
biét, n6 1a cai xe dau tién duoge trang bi mot hop s6 ba toc d9, ma mot duge ndi truc tiép.
Ciing chinh trén chiéc xe ndy, 1an dau tién xuat hién may phat dién mot chiéu. Boudeville
nam 1900 da hoan thanh c4i manhéto danh lira (t6i luc iy hé thong thuong dung 1a cai
dng nong sang, ma dau duogc cai bép nung cho noéng do, dude 4n sau vao xilanh).

Trong luc d6, cac nha sang ché van kién tri nghién ctru va hoan chinh xe dién.
Nguoi ta hiéu dugc 10ng tin ciia ho vao cong thic ay, khi nhé lai nim 1899, mét trong

s6 ho 1a Jenatzy da dat ki luc tuyét d6i vé tdc @ khi 1ai chiéc Jamais Contente (khong
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bao gio hai 10ng) cua dng véi toe do 105,882 km/h. Pau thé ki 20, 6 t6 da tu giai thoat
khdi hinh dang ctua xe ngua, trong dién mao cua no, chiéc Mercédes nam 1901 1a dic
trung cho su thay d6i 4y, ma Renault da khoi dau nam 1898. Thoi ki nay ciing danh dau

su khai dau cua san xuit 6 to hang loat: Ramson E. Olds san xuét 1500 6 to/nam.

Tuy nhién, cac tién bo ki thuit van phat trién. Nhitng ndm dau thé ki 20 d3 chimg
kién viéc dung phanh tang tréng va khung gim bang ton dap (khung Daimler, & Puc,
khung Arbel, ciia xuéng rén Douai, & Phap). Roi tir 1904, chiéc 6 t6 Vauxhall c6 can
sang sb lap trén cot tay 14i. Nam 1905, Pieere Bossu sang ché bd khoi dong bang dién
(tuy nhién mai dén ndm 1911 méi dugce Kettering dung trén mot chiée Cadillac, nén
ngudi ta thudng gan sang ché nay cho Kettering). Ciing ndm 1905, ngudi Mi Christie
sang ché bo din dong banh trudc va Truffault sang ché cai giam xdc dung ma sat. Do
cling 13 nim xuét hién kinh chin gié. Cudi cing, nim 1908, André Michelin ¢6 ¥ tudng
dung banh xe chap doi cho xe trong tai 16n. Mudi 1am nam troi qua véi nhiéu tién bo,
nam 1913 danh dau trién vong that sy cua cong nghiép 0 td, voi viec Henry Ford dua
vao van hanh day chuyén lip rap hang loat dau tién. D6 1a chiéc Ford-T, chiéc xe binh
dan dau tién, bj tudc bo moi phu tung thira, va dugc san xut t6i 18 triéu chiée. Quy tic
san xuAt hang loat duoc 4p dung mot cach nghiém chinh dén murc moi xe déu duge giao
cho khach v&i mau son den. Ford néi: "Khach hang co thé yéu cau bat cir mau gi...", roi

ong thém "... mién 1a den".

Ngay sau Thé chién Th nhit, & Mi d4 xuét hién thung xe toan bang thép (& Phap,
mai td1 ndm 1925 maéi duge hang Citroen chép nhan, nhung v&1 mot s6 von dau tu khién
cong ty dung bén bd vuc pha san). Nam 1922, nha ché tao Italia Vincenzo Lancia gidi
thiéu mot loai 6 t6 khac, co hé thong treo phia trude, véi banh xe doc 1ap. N6 chu yéu
1a xe san sudt hang loat khong c6 khung gam, tirc 13 thing xe tu mang, nhd d6 xe ¢ san
cuc ki thdp. Nam 1926, hai ki su tré Jean A. Grégoire va Pierre Fenaille tung ra chiéc
Tracta, xe dau tién dan dong béng banh trudc, hoat dong mi man, dac bi¢t nho sy ndi
ddng tdc, hé thdng nay trong Thé chién Thu hai d3 duoc ap dung cho xe Jeep va cac 6
t6 bén banh c6 dong luc khac. Ciing trong nam ndy, hé thong danh lira bang Delco
(Delco, chir viét tit cua Dayton Engineering Laboratorie Co, Ohio) bit ddy thay thé hé

danh ltra dung manhéto.

Nam 1928 chimg kién mot su d6i méi, hop sé dong bo hoa dau tién (xe Cadillac)
va mot diéu ki la, xe ciia nguoi Ptic Adam Opel day bang tén lira. Xe Tatra cua Séc
dang chu y vé nhiéu mat, nam 1931, chiéc xe 6 t6 dau tién co thung xe khi dong luc
dugc san xut hang loat (cac mau thir cua Pire ¢6 thung xe kiéu giot do Rumpler ché

tao nam 1921, va Benz nam 1923 déu khong dugc chép nhan). Nam 1932, Cotal sang
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ché hop s dién tir. R6i nam 1940, Oldsmobile tung ra nhiing chiéc 6 to dau tién sang

sO tur dong.

Nhitng tién bo quan trong nhat dugc ghi nhan tir khi két thiic Thé chién Thir hai:
nam 1950, & Anh di ché tao chiéc xe 6 t6 dau tién chay bang tuabin khi (Rover); nim
1952, nhitng chiéc 6 t6 dau tién dugc san xuat hang loat véi tay lai c6 trg luc Chrysler ;
nam 1953, xuét hién cai phanh dia trén xe Jaguar ciia Anh,, khi tham gia "Hai muoi bén
gio & Mans". Nam 1960, 6 t6 NSU Wankel c6 dong co dung piston quay va 6 to chay

trén dém khong khi xuét hién.

Tir nhitng ndm 1970 trd di, cac thé hé 6 t6 méi déu c6 dic diém chu yéu 1 nang
cao cong suit, giam muc tiéu thu chit dt, va khi gay 6 nhiém,. gia ting vai trd cta thiét
bi dién tor (nam 1990 cac hé théng dién tu lép dit cho 6 t6 da chiém 6% gia tién mot xe,
va con s nay toi nam 2000 tang gap ba), cac nd luc ting tién nghi , d6 an toan, sy hoan
thién va trang thiét bi: chang han, dai an toan (bat budc tir 1973 & Phap), hé théng phanh
ABS, dém an toan tu thoi phong, hay Air Bags (dugc Mercédes tung ra thi trudng lan
dau tién vao nam 1981), éng xa xuc tac (do General Motors hoan chinh nim 1974), n6
tré thanh bat budc & nhiu nudc cong nghiép. No6i chung, cac xe loai trung binh ¢6 xu
huong bat kip mirc vé thiét bi va sy hoan thién, trudc day chi danh cho 6 t0 loai sang.
Thung xe duoc 1am thudn dé giam tdi thiéu strc can khong khi va sir dung hop kim hozc

vat liéu composite nhe, nhung chiu dung tot ca sy va cham 1an dn mon.

Cubi ciing, ngudi ta ciing du kién sy phat trién cac hé thong tro gitip bén ngoai
cho ngudi 14i, cac hé ndy dua vao cac thong tin da dit san trong xe va céac tin hiéu thu
duoc tir ngoai (khi tugng, mirc do un téc, ...) ma dua ra cho ngudi 1ai xe nhitng chi dan
va 101 khuyén dé dua xe theo 16 trinh t6t nhat: nam 1995 chiéc xe Safrana Carmina, d6
1a chiéc xe 6 to dau tién ¢ chau Au c6 trang bi mot hé ban do dinh vi (GPS) va chi din
hanh trinh.

Vé phén 6 to dién, thuc té da c6 hon 100 nim tudi, nd cling dugc quan tam tro
lai vi sy ting gid nhién lidu, sy gia ting 6 nhiém. Nhung van dé chii yéu ma nhiéu nha
ché tao bi "chét van" 1a mirc du trit ning lugng va chi phi vé 4c quy; do d6 tam thoi 6 t6
dién chi dé sir dung trong cac thanh phd. Tir nam 1993, & La Rochelle da tién hanh cudc
thir nghiém dau tién ctia Phap trén linh vuc "6 to dién" do Peugeot thiét ké, dugc nap
dién lai tai cac tram cong cong do EDF dat. cudi cung, cling co thé nghi dén loai 6 to lai
tap, ma dong co vura sit dung dién nang, vura sir dung nhiét nang: do la truong hop cua

xe Swatchmobile, du 4n do Mercédes phat trién cho nha ché tao dong hd noi tiéng.
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PHAN TINH TOAN PONG LUC HOC CUA PONG CO POT TRONG

Pé s6 15
Céc thong sb co ban:

Kiéu dong co D78D
buong kinh xylanh (D) 96 mm
Hanh trinh piston (S) 87 mm
S6 xylanh (i) 4 —in-line
Cong suat (Ne) 180 ma luc
Ty s6 nén (g) 18,7

S6 vong quay (ne) 4200 v/p
Suat tidu hao nhién liéu (ge) -
Xupap nap ma sém (¢1) 28°
Xupap nap déong muodn (¢2) 48°
Xupap nap xa sém (qs) 48°
Xupap nap xa muon (¢as) 28°
Goc danh lira s6m (s) 28°

Ap suat cudi hanh trinh nap (pa) 1,21 kG/cm?
Ap suat khi sot (pr) 1,42 kG/cm?

Ap suat cudi hanh trinh nén (pc)

22,08 kG/cm?

Ap suat cudi hanh trinh chay (p.)

56,18 kG/cm?

Ap suat cudi hanh trinh gi&n né (po) 5,37 kG/cm?
Khoi lugng nhoém piston (M) 0,68 kg
Khdi lvgng nhom thanh truyén (my) 0,80 kg
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1, Tinh toan ddng luc hoc caa co ciu truc khuyu thanh truyén

-Ban kinh tay quay
R=2 =="=43,5(mm)=0,0435(m)
-Chiéu dai thanh truyén

L=2=25-174(mm)=0,0174 (m)

A 0,25

Ay A=0,25

-Van téc goc caa truc khuyu

_2TNe_TiNe__

x4200

30 3

5 =439,82(rad/s)

2- Chuyén vi cia piston:X

X = R[(1-cosa) + %(1-c052a)] (mm)

Trong d6: X - la dg chuyén vi cua piston.

A- la tham sé két cau

R- la ban kinh quay cua truc khuyu;

w- la goc quay cua truc khuyu

-Ta co:

X1= R(1-cosa.)

Xz = R.%.(l-cosZa)

X = X1+ X»

BANG TiNH CHUYEN VI CUA PISTON X

o x1(mm) X2 X Ix1 Ix2 IX
0 0.000 0.000 0.000 0.000 0.000 0.000
10 0.661 0.164 0.825 3.304 0.820 4.124
20 2.623 0.636 3.259 13.117 3.180 16.297
30 5.828 1.359 7.187 29.139 6.797 35.936
40 10.177 2.247 12.424 50.885 11.233 62.119
50 15.539 3.191 18.730 77.694 15.954 93.648
60 21.750 4.078 25.828 108.750 20.391 129.141
70 28.622 4.801 33.424 143.111 24.007 167.118
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80 35.946 5.274 41.220 179.732 26.368 206.099
90 43.500 5.438 48.938 217.500 27.188 244.688
100 51.054 5.274 56.327 255.268 26.368 281.636
110 58.378 4.801 63.179 291.889 24.007 315.897
120 65.250 4.078 69.328 326.250 20.391 346.641
130 71.461 3.191 74.652 357.306 15.954 373.261
140 76.823 2.247 79.070 384.115 11.233 395.348
150 81.172 1.359 82.531 405.861 6.797 412.657
160 84.377 0.636 85.013 421.883 3.180 425.063
170 86.339 0.164 86.503 431.696 0.820 432.515
180 87.000 0.000 87.000 435.000 0.000 435.000
190 86.339 0.164 86.503 431.696 0.820 432.515
200 84.377 0.636 85.013 421.883 3.180 425.063
210 81.172 1.359 82.531 405.861 6.797 412.657
220 76.823 2.247 79.070 384.115 11.233 395.348
230 71.461 3.191 74.652 357.306 15.954 373.261
240 65.250 4.078 69.328 326.250 20.391 346.641
250 58.378 4.801 63.179 291.889 24.007 315.897
260 51.054 5.274 56.327 255.268 26.368 281.636
270 43.500 5.438 48.938 217.500 27.188 244.688
280 35.946 5.274 41.220 179.732 26.368 206.099
290 28.622 4.801 33.424 143.111 24.007 167.118
300 21.750 4.078 25.828 108.750 20.391 129.141
310 15.539 3.191 18.730 77.694 15.954 93.648
320 10.177 2.247 12.424 50.885 11.233 62.119
330 5.828 1.359 7.187 29.139 6.797 35.936
340 2.623 0.636 3.259 13.117 3.180 16.297
350 0.661 0.164 0.825 3.304 0.820 4.124

360 0.000 0.000 0.000 0.000 0.000 0.000
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3/ Vdn téc piston

Dé tinh vén tdc chuyén dong cua piston ta dao ham chuyén vi S theo thoi gian

ta dugc van toc piston V

V = Ro(sina +%sin2a) (mis)

Trong do:

V - vdn téc piston  (m/s);

R- la ban kinh quay cua truc khuyu;
M - 1a tham s6 két cau;

a - la goc quay cua truc khuyu;

w- toc dé goc truc khuyu,

Ta co:

V=V +V>

V1= Rw.sina

V2 =Ro. % .Sin2a

BANG TINH VAN TOC PISTON

a v1l(m/s) v2 % vl Iv2 Iv

0 0.000 0.000 0.000 0.000 0.000 0.000
10 3.322 3.272 6.594 33.223 32.718 65.941
20 6.544 6.149 12.693 65.436 61.490 126.925
30 9.566 8.284 17.851 95.661 82.845 178.506
40 12.298 9.421 21.719 122.979 94.208 217.187
50 14.656 9.421 24.077 146.561 94.208 240.768
60 16.569 8.284 24.853 165.689 82.845 248.534
70 17.978 6.149 24.127 179.784 61.490 241.273
80 18.842 3.272 22.113 188.415 32.718 221.133
90 19.132 0.000 19.132 191.322 0.000 191.322
100 18.842 -3.272 15.570 188.415 -32.718 155.697
110 17.978 -6.149 11.829 179.784 -61.490 118.294
120 16.569 -8.284 8.284 165.689 -82.845 82.845

10
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130 14.656 -9.421 5.235 146.561 -94.208 52.353
140 12.298 -9.421 2.877 122.979 -94.208 28.772
150 9.566 -8.284 1.282 95.661 -82.845 12.816
160 6.544 -6.149 0.395 65.436 -61.490 3.946
170 3.322 -3.272 0.050 33.223 -32.718 0.505
180 0.000 0.000 0.000 0.000 0.000 0.000
190 -3.322 3.272 -0.050 -33.223 32.718 -0.505
200 -6.544 6.149 -0.395 -65.436 61.490 -3.946
210 -9.566 8.284 -1.282 -95.661 82.845 -12.816
220 -12.298 9.421 -2.877 -122.979 94.208 -28.772
230 -14.656 9.421 -5.235 -146.561 94.208 -52.353
240 -16.569 8.284 -8.284 -165.689 82.845 -82.845
250 -17.978 6.149 -11.829 -179.784 61.490 -118.294
260 -18.842 3.272 -15.570 -188.415 32.718 -155.697
270 -19.132 0.000 -19.132 -191.322 0.000 -191.322
280 -18.842 -3.272 -22.113 -188.415 -32.718 -221.133
290 -17.978 -6.149 -24.127 -179.784 -61.490 -241.273
300 -16.569 -8.284 -24.853 -165.689 -82.845 -248.534
310 -14.656 -9.421 -24.077 -146.561 -94.208 -240.768
320 -12.298 -9.421 -21.719 -122.979 -94.208 -217.187
330 -9.566 -8.284 -17.851 -95.661 -82.845 -178.506
340 -6.544 -6.149 -12.693 -65.436 -61.490 -126.925
350 -3.322 -3.272 -6.594 -33.223 -32.718 -65.941
360 0.000 0.000 0.000 0.000 0.000 0.000

11
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4,gia toc goc cha piston

Pé tim gia toc cua piston ta dao ham van toc V cua piston ta dugc gia toc piston J
J = Rw?(cosa. + Lcos2a) (m/s?)

Trong do

J - gia tac cua piston;

R - la ban kinh quay cua truc khuyu;

A - latham so két cau;

a- la goc quay cua truc khuyu;
W-tée dé goc truc khuyu.
Taco:J=J1+ 2
J1:Gia téc cap mot. J1 = Re?cosa

J :Gia tbc cap hai. J2 = Ro? Acos2a

400

12
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BANG TINH GIA TOC PISTON

o | JL(M/s2) 12 J LJ1 LJ2 LJ

0 8414711 | 2103.678 | 10518.389 | 42073.555 | 10518.389 | 52591.944
10 | 8286.873 | 1976.810 | 10263.683 | 41434.363 | 9884.052 | 51318.416
20 | 7907.242 | 1611.511 | 9518.752 | 39536.209 | 8057.553 | 47593.762
30 | 7287.353 | 1051.839 | 8339.192 | 36436.767 | 5259.194 | 41695.962
40 | 6446.043 | 365300 | 6811.342 | 32230.213 | 1826.499 | 34056.712
50 | 5408.872 | -365.300 | 5043.572 | 27044.360 | -1826.499 | 25217.861
60 | 4207.356 | -1051.839 | 3155.517 | 21036.778 | -5259.194 | 15777.583
70 | 2878.001 | -1611.511 | 1266.490 | 14390.003 | -8057.553 | 6332.450
80 | 1461.199 | -1976.810 | -515.611 | 7305.996 | -9884.052 | -2578.056
90 0.000 | -2103.678 | -2103.678 | 0.000 | -10518.389 | -10518.389
100 | -1461.199 | -1976.810 | -3438.010 | -7305.996 | -9884.052 | -17190.048
110 | -2878.001 | -1611.511 | -4489.511 |-14390.003 | -8057.553 | -22447.557
120 | -4207.356 | -1051.839 | -5259.194 | -21036.778 | -5259.194 | -26295.972
130 | -5408.872 | -365.300 | -5774.172 | -27044.360 | -1826.499 | -28870.859
140 | -6446.043 | 365.300 | -6080.743 | -32230.213 | 1826.499 | -30403.714
150 | -7287.353 | 1051.839 | -6235.515 | -36436.767 | 5259.194 | -31177.573
160 | -7907.242 | 1611.511 | -6295.731 | -39536.209 | 8057.553 | -31478.656
170 | -8286.873 | 1976.810 | -6310.062 | -41434.363 | 9884.052 | -31550.311
180 | -8414.711 | 2103.678 | -6311.033 | -42073.555 | 10518.389 | -31555.166
190 | -8286.873 | 1976.810 | -6310.062 | -41434.363 | 9884.052 | -31550.311
200 | -7907.242 | 1611.511 | -6295.731 |-39536.209 | 8057.553 | -31478.656
210 | -7287.353 | 1051.839 | -6235.515 |-36436.767 | 5259.194 | -31177.573
220 | -6446.043 | 365.300 | -6080.743 |-32230.213 | 1826.499 | -30403.714
230 | -5408.872 | -365.300 | -5774.172 |-27044.360 | -1826.499 | -28870.859
240 | -4207.356 | -1051.839 | -5259.194 |-21036.778 | -5259.194 | -26295.972
250 | -2878.001 | -1611.511 | -4489.511 |-14390.003 | -8057.553 | -22447.557
260 | -1461.199 | -1976.810 | -3438.010 | -7305.996 | -9884.052 | -17190.048
270 0.000 | -2103.678 | -2103.678 | 0.000 |-10518.389 | -10518.389
280 | 1461.199 | -1976.810 | -515.611 | 7305.996 | -9884.052 | -2578.056

13
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290 2878.001 | -1611.511 | 1266.490 | 14390.003 | -8057.553 | 6332.450
300 4207.356 | -1051.839 | 3155.517 | 21036.778 | -5259.194 | 15777.583
310 5408.872 -365.300 5043.572 | 27044.360 | -1826.499 | 25217.861
320 6446.043 365.300 6811.342 | 32230.213 | 1826.499 | 34056.712
330 7287.353 | 1051.839 | 8339.192 | 36436.767 | 5259.194 | 41695.962
340 7907.242 | 1611.511 | 9518.752 | 39536.209 | 8057.553 | 47593.762
350 8286.873 | 1976.810 | 10263.683 | 41434.363 | 9884.052 | 51318.416
360 8414.711 | 2103.678 | 10518.389 | 42073.555 | 10518.389 | 52591.944
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BIEU PO GIA TOC PISTON

5.Péng co bon xi lanh thang hang 1-3-4-2
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SV thuc hién: Ng6é Quang Thuong

Xi lanh 1 2 3 4
Géc
quay truc
0*->180* N6 Xa Nén Nap
180*->360* Xa Nap N6 Nén
360*->540* Nap Nén Xa N6
540*->720* Nén N6 Nap Xa

Bang thir tw nd cta dong co bdn Ky, bén xi lanh, thtund 1-3-4 -2

DPOTHI PHA PHAN PHOI KHi
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