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TOM TAT

Bai bao trinh bay két qua xay dyng chuong trinh tinh toan luc kéo ciia 6 t6 du lich st
dung dong co xang va hop sé co khi co 4 cip s6. Nhom tac gia da sir dung App designer
cua phén mém Matlab dé xdy dung chuong trinh tinh toan luc kéo cta 6 t6 du lich. Két
qua nghién ctru cho thay, chuong trinh c6 thé tinh todn va mé phong chinh xac cac do thi
nhu: D6 thi dic tinh ngoai ciia dong co dét trong, do thi can bang cong suét cua dong co
dbt trong, d6 thi can bang luc kéo, db thi nhan t& dong luc hoc, db thi gia tdc, d0 thi gia toc
nguoc; chwong trinh nay con cho phép nhap lai céc s6 liéu dau vao va \G lai cac do thi truc
t1ep trén man hinh, gitp ta dé dang khao sat va diéu chinh lai cac ty sO truyen ctia hop s6
nham gitp cho viéc tinh toan lyc kéo ctia xe 6 to du lich biao dam tbi wu nhat.

Tir khoa: Luc kéo, cong suét, ty sb truyén, hop sé.
ABSTRACT

The paper presents the results of building a program to calculate the traction force of
a car using a gasoline engine and a 4-speed mechanical gearbox. The authors used the
App designer of Matlab software to build a program to calculate the traction force of a car.
The research results show that the program can accurately calculate and simulate graphs
such as graphs of the external characteristics of internal combustion engines, graphs of the
power balance of internal combustion engines, graphs of the traction force balance of a
car, graphs of the dynamic factors, acceleration graphs, and reverse acceleration graphs.
This program also allows re-entering the input data and redrawing the graphs directly
on the screen, making it easy to survey and adjust the gear ratios of the gearbox to help
calculate the traction force of the car to ensure the most optimal.

Keywords: Traction force, power, gear ratio, gearbox.
1. Mé dau cong nghiép khac di gay can kiét ngudn
V6i su phat trién manh mé cua nganh  nang luong hoa thach va gay 6 nhiém moi

cong nghi€p 6 t6 cung vdi mot sO nganh  truong, nén cac hang xe trén thé gidgi phat
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trién nhanh cac cong nghé tiét kiém nhién
liéu trén 6 t, cong nghé giam gay 6 nhiém
moi trudong; song song dd cac cong nghé
gitip tang tinh 6n dinh xe va an toan cho
nguoi lai, va gan day nhit nhim hudng
toi vige dung nang lugng sach, cac hang
da canh tranh nhau trong cong nghé xe 6
t6 dién. Tuy nhién, 6 to ding dong co dot
trong hay dong co dién thi viéc tinh toan
thiét ké hé thong dong luc 6 t6 sao cho hé
thong tao ra luc kéo va cong suét cho céac
banh xe chu dong, bao dam luc kéo du 16n
dé khoi dong, 1én dbc, ting tdc trong cac
diéu kién van hanh khac nhau, 13 yéu té
quan trong trong viéc thiét ké 6 t6, xuét
phat tir vin dé nay, nhom tac gia di “Xay
dung chuong trinh tinh todn lyc kéo cua 6
to du lich”.

2. Két qua nghién ciru va thio luan

2.1. Phwong trinh cin bang lwc kéo
ciua dong co

Trong trudng hop tong quat nhu hinh
1 ta ¢c6 phuong trinh can bang lyc kéo nhu
sau [1,2]:

=mg(f +sina) +§prAv2+/1m5c' (1)

Hinh 1. Mé hinh déng luc hoc é t6 du lich khi lén déc

2.2. Xdy dwng chwong trinh tinh todn
swre kéo o0 to du lich

Nhom tac gia st dung App designer
cua phan mém Matlab dé xay dung chuong
trinh tinh toan stc kéo trén 6 t6 du lich,
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chuwong trinh c¢6 tinh truc quan, dé thao
tac, thuan tién cho viéc nhdp céc sb lieu
dau vao va diéu chinh cac thong sé tinh
toan, giao dién chuong trinh tinh toan nhu
hinh 2 [3.4].

2 Chuang tinh tih tosn Iy kéo trén 6 16 du ich - o x
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Hinh 2. Giao dién man hinh chuong trinh tinh todn
stic kéo 6 té du lich
2.3. Tinh todn swc kéo 6 to du lich
hop so 4 cap so

Nhom téc gia st dung App designer
ctia phan mém Matlab dé xay dung chuong
trinh tinh todn suc kéo 0 t6 du lich str dung
dong co xiang co sd Vong quay n_. = 600
(v/phut), mo men xodan cyc dai M=
120 Nm tai s6 vong quay n, = 4000 (v/
phut) cong suét cuc dai N,

o = 36 HP tai
s6 vong quay n = 6000 (V/phﬁt).

Hinh 3 14 d9 thi can bang cong sut cla
dong co. Quan sat do thi cho thdy tac gia
tinh toan lua chon cac thong sb va sb cap
5O twong dbi phu hop, tai cap sb 4 c6 duong
cong suit kéo P _giao voi duong cong can
P, + P, tai dlem cong suat kéo tdi da cua
dong ccr tai day chiéu xudng truc hoanh ta
duogc van toc cyc dai twong du:orng véi van
toc cuc dai cua xe; do thi can bang cong
suat kéo thuc té trén tung cap s0, mdi cap
s6 ¢o dudng cong suat kéo P_(duong nét
dut) luon luon thap hon duong cong sudt
cua dong co P, diéu nay phan anh hiéu
suat lam viéc cia dong co va hé thong
truyén lyc, trong phan tinh toan nay, tac
gia lya chon hiéu suat n=0,92 [5].
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Hinh 3. Dé thj cdn bdng céng sudt

Hinh 4 13 d6 thi can bang luc kéo ciia 6
t6, ta thay su phan chia cac cap s6 kha phu
hop va dam bao cén bang cong suat kéo,
duong cong kéo cap sb 4 giao véi du(‘yng
congcanP +P +P —PW+P tai diém xe
dat véan toc cuc dal trén moi duong cong
kéo cua timg cip sd cho thiy, khi cp sb
thép dat van téc cao nhét thi tai van toc do
da vuot qua diém luc kéo cuc dai cia cép
s6 tiép theo, diéu nay giup cho viéc giam ga
dé chuyén sang s6 cao hon duoc ém diu va
dam bao duoc sy ting toc cua xe [6].

Pd thi cin bang lwc kéo
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Hinh 4. Dé thj cdn béng lu'c kéo

Hinh 5 1a d6 thi nhan t6 dong luc hoc

= f(v), d6i véi ting cép sd hinh dang
dudng cong nhan t6 dong luc hoc 1a gidng
nhau, va gin tuong dwong véi dudng P.
Céc du:(‘mg nay phan thanh hai nhanh qua
cac diém D_ (0,41;0,27; 0, 19 0,13), moi
duong cong D cua ting cap s0 khi van tdc
xe giam thi hé sd nhan t6 dong luc hoc
nhanh bén trai giam va bén phai ting; Piéu
nay cho thiy rang khi 1am viéc & nhanh bén

20
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phai thi xe méi chuyén dong on dinh va co
kha ning co dong d6i voi cap sb. Theo két
qua tac gia nhan thiy rang viéc phan chia
cac ty sb truyén kha phu hop, khi van toc
cua mot cép ) gﬂ?m dat cuc dai thi tai do cép
s6 tiép theo ciing nam bén nhanh phai, xe
qua goc dbc cuc dai 17,5° & cép s6 1 va van
toc ti da 40km/h, khi qua goc dbc 17,5° chi
6 cAp s6 1 thoa mén diéu kién bam [7].

Pb thi nhan 6 dong lwc hoc
0.45 — < —

0.4
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v(km/h)
Hinh 5. Dé thi nhén té déng luc hoc

Hinh 6 1a dd thi trinh bay kha ning
tang tc cua xe (’y cac cép s6 khac nhau. Cap
s0 nho, co ty s6 truyén 16n i i, =2.9co6khd
nang tang tc 16n j . 2 7 m/s no tang
téc nhanh hon cac cap s6 ¢o ty sb truyén
nhd, nhung khoang van tdc 1am viéc nho
hon V = 5+45 km/h, tai cdp sb nay thi xe c¢6
khé néng co dong cao, téng tbc nhanh. Cac
cap sb 1on ¢co ty s6 truyén nho i i,=1thi
kha ning tang toc nho j a1 nﬂs , nhung
khoang lam viéc 16n tir V 50 + 150 km/h,
cap s6 nay c6 ty sb truyén nho chi dung khi
di trong cac diéu kién dudng it can trd, can
duy tri van toc déu [8].

N P thi gia toc xe
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Hinh 6. D4 thi gia téc xe
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Hinh 7 1a 6 thi gia téc nguoc cua 6 to,
quan sat d thi ta nhan thay viéc tinh va lwa
chon 4 cap s6 cho xe du lich dam bao yéu
t6 vé két cdu, dam bao tinh co dong, tinh
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3. Két luan

Chuong trinh tinh toan lyc kéo cua
6 t0 du lich bang App designer ciia phan

mém Matlab ¢6 thé tinh toan va mé
phong chinh xac cac dd thi nhu: Do thi
dudng dic tinh ngoai cua dong co, dd
thi m6 phong mién bién thién trong cia
dong co, dd thi can béng cong suét, do
, thi can béng luc kéo, dd thi nhan tb dong
ol = / luc hoc, dd thi gia tde, dd thi gia téc
g / nguoc; chuong trinh néy con gho phép

nhap tinh chinh lai cac so0 li¢u dau vao va
vé& lai cac dd thi truc tiép trén man hinh

tang toc & cap s 1, cp s6 2 va cap sb 3 rat
nhanh. Do chon thiét ké 4 cap s din dén
kich thudc ctia hop sb s& gon, va vi¢c diéu
khién sang s s& d& dang hon [9,10].

s Db thi gia tbc ngwgc

1j(s*m)

1F —
ng/ nhap li¢u, tur do6 gitp ta dé dang khao sat
va di¢u chinh lai cédc ty sO truyén nham
0
° Ty 0 giup cho viéc tinh toan suc kéo cua 0 to

Hinh 7. D6 thi gia téc nguoc du lich dugc bao dam toi wu nhat.
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