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TOM TAT

Bai bdo dé xudt mét cdach thiét lp dwong déic tinh kéo 1y twong cho 6 t6 trén co s6 lién hé
gitta luc kéo tai banh xe chu dong, vin t6c chuyén dong va cac lyc can xudt hién trong qud trinh xe
lam viéc. Thay vi trinh bay theo huong mé ta gidao trinh, nghién ciru tdp trung vao bai toan lya chon
1y $6 truyén nham duy tri kha nang dap img luc kéo phit hop trén toan dai toc dé. Hai phwong dn
hép s6 7 cdp dwoe khao sat cho hai xe c6 thong sé khai théac khdc nhau dé lam ré dnh huong cia
cdp s6 dén mién luc kéo va vin toc dat dwoe. Két qua tinh todn cho thdy dwong cong Iy twong dang
hyperbol la co sé hitu ich dé danh gid sw phdn bé 1y sé truyén, tir d6 hé tro can bang giita yéu cau
khéi hanh, leo déc, tang téc va hanh trinh kinh té.

Tiur khéa: Dong liec hoc kéo; Ty s6 truyén hdp sé; Puong ddc tinh kéo 1y tuéng; Luc cdin
chuyén déng; Thiét ké hé thong truyén lyc.

ABSTRACT

This paper develops an ideal traction-curve framework for automobiles by linking wheel
tractive effort, vehicle speed and the major resistance components acting during motion. Rather
than repeating textbook-style descriptions, the study uses two 7-speed transmission layouts to
examine how gear-ratio distribution reshapes the useful traction region over the speed range.
The comparison shows that a hyperbolic ideal envelope is a practical reference for arranging
transmission ratios because it helps reconcile launch capability, gradeability, acceleration demand

and economical cruising within a single design view.

Keywords: Vehicle speed; Transmission ratio; Tractive effort; Ideal traction envelope;

Vehicle resistances.
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1. PAT VAN PE

DPdi véi hé théng truyén luc, luc kéo
dong vai tro quan trong quyét dinh dén kha nang
van hanh va khai thac hiéu qua ctia phuong tién
[1], [2]. Luc kéo 1a luc tiép tuyén tai diém tiép
xuc gitta banh xe va mat duong, gitp xe chuyén
dong vé phia trudc [3]. Nghién ciru vé luc kéo
va cac luc can di véi chuyén dong cua 6 t6 da
tr& thanh mot chi dé phd bién, khong nhiing
nham cai thién kha ning tang toc ma con tiét
kiém nhién li¢u va nang cao do bén cua cac bd
phan truyén dong trong nhiéu diéu kién khac
nhau nhu duong bang, duong doc, va khi xe
tang toc hay giam tdc. Cac lyc can chii yéu ma
o to can khéc phuc bao gém: luc can lan, luc
can khong khi, lyc can 1én dbe va luc quan tinh
[4]. Trong do, luc can khong khi ty 1€ voi binh
phuong véi van toc chuyén dong cua 6 o, giy
anh huong 16n dén tiéu thy nhién liéu khi xe di
chuyén & tbe d6 cao. Bén canh do, luc can lan
phu thudc vao chat luong bé mit dudng va tai
trong xe, trong khi lyc can 1én dc hinh thanh
khi xe leo déc v6i gbc nghiéng nhat dinh. Do
d6, t6i wu hoa luc kéo cua phuong tién dong
vai trd quan trong trong viéc nang cao hiéu suat
hoat dong va tiét kiém nang luong [7], [8].
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Hinh 1. Méi quan hé luc kéo - toc dé 6 16 [5]

Theo ty s6 ctia hop sb, dudng cong mong

muén duge tao ra trong moi ché do chuyén
dong cua 0 t6 duge goi la hypebol luc kéo 1y
tudng [5], [6], nhu trong hinh 1. Viéc xéy dung
duong dac tinh kéo 1y tlmng gitip t6i vu hoa
su phan b6 luc kéo trong subt qua trinh hoat
dong cua xe, ddm bdo xe hoat dong tdt & nhiéu
diéu kién duong sa khac nhau nhu duong bang,
duong déc, Vé ca trong cac tinh hudng tang toc
hoac phanh gap [5]. Day la coso quan trong dé
thiét ké hop s va dleu chinh ty s6 tmyen nham
dap tng cac yéu cau van hanh thuc té cua xe.

Trong bai bao nay, nghién clru nay xay
dung va so sanh cac duong dac tinh kéo 1y
tuong cho hai loai xe str dung hai hop sb 7 cap
khac nhau. Két qua cua nghlen ciru cung cap
mot phuong phap tiép can dé thiét ké va t6i uu
hoa hop s6 dua trén dic tinh luc kéo ly tudng,
tor d6 gitp cai thi¢n hi¢u qua van hanh cua xe
va dap ung nhu cu van chuyén trong thuyc té.

Phén con lai cta bai bao duogc sap xép
nhu sau: Phan 2 phan tich cac luc can tac dung
1én 6 to; Phan 3 trinh bay vé luc kéo; Phan 4
trinh bay két qua mo phong va xay dung duong
dic tinh kéo 1y tuong cho 6 t6. Cudi cing, dua
ra mot s6 két luan.

2. CAC LUC CAN CHUYEN PONG CUA

A

OoT

Cong suét do dong co d6t trong duoc sir
dung dé khac phuc céc lyc can nhu luc céan lan,
luc can 1én ddc va luc can khong khi, lyc can
tdng tdc. Luc can lan phu thudc vao hé sb can
lan trong sudt qua trinh xe chuyén dong. Khi xe
di chuyén trén duong nghiéng doc, xe s& chiu
tac dung cua lyc can 1én dbc. Hinh 2 cho théy
tinh trang xe di chuyén trén duong nghiéng doc.
Luc can 1én dbc cua xe thay ddi theo do ddc cia
duong. Luc can khong khi dbi v6i chuyén dong
ctia xe phu thudc vao toe do cua xe, khi téc do

tang thi lyc can ciing ting theo. Hinh 3 cho thiy &

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 342, thang 6 nim 2026 RREL)

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

su thay ddi cua nhiéu luc can khac nhau lién
quan dén toc do cua xe. Trén dudng bang, luc
can lan va lyc can dbc 1a khong ddi, trong khi
Irc can khong khi ting theo toc do.

L
Hinh 2. Cac luc tac dung lén 6 t0 trong qua trinh
chuyén dong
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Hinh 3. Pac tinh cac luc can

Luc can lan cua xe tai cac banh duoc
tinh dua trén cong thirc sau:

Ry =(Z,+Z,).f = f.G.cosy (N) (1)
Trong d6, G 1a tai trong toan bd cta 6 td
(N), f1a hé s6 can lan, y la goc nghiéng doc cua

duong (rad).

Luc can 1én dbc khi xe chuyén dong lén
doc dugc xac dinh theo cong thirc:

R =G.siny (N) (2)

Qua thyc nghiém, luc can khong khi tac

dong 1én 6 t6 trong qua trinh chuyén dong dugc
xac dinh bang cong thire sau:

R, =K.Fv> (N) &)

Trong dé: K 1a hé sé can khong khi,
hé sb nay phu thudc vao hinh déng, bé mit vo
cua 0 t0 (N.s*/m*); F 1a dién tich can chinh dién
(m?); v 1a van téc chuyén dong cua 6 to (m/s).

Luc can quan tinh xuat hién khi 6 to

chuyén dong ting tdc/giam tbe, dugce xac dinh
theo cong thuc:

G .
R;=6—j (N) 4
g
Trong dé: j 1a gia toc cta 6 t6 (m/s?); 0,
1a hé sb anh huong dén chuyén dong quay trong

hé théng truyén luc, &, =1,05+0,05i,, v6i i
1a ty s truyén caa hop sb.

3.LUC KEO

Luc kéo ti€p tuyén va van toc cia 6 to
duoc xac dinh theo biéu thurc:

Fk:

(N) ©)

Ary.n,

v = 0,337 (m/s) (6)

o -p;

’Trqng do:r, la 1b’éln kinh pénh xe (m); X
1a hé so bién dang cua lop; i, i,.1an luo“[ laty so
truyen cuia truyén lyc chinh, hop s0; n, la hleu
suat truyén luc; M, n, lan luot 1a m6 men xoén,
s6 vong quay cua dong co; v, 1a van tdc cta 6
to.

Luc bam cua 6 t0 duoc xac dinh nhu
sau:

F,=Z,0 N) ™
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Diéu kién can va du cho xe 6 t6 chuyén
dong binh thuong thdéa man hé bat dang thuec:

F, <F (8)

4. KET QUA TiNH TOAN
4.1. Pwong dic tinh kéo — toc dd ddi véi xe A

Thong s dic trung cua 6 t6 con A: tai
trong ban than G = 20000N; s6 chd ngéi n=7;
ban kinh banh xe r, = 0,25m; h¢ sb can lan f=
0,015; goc dbc doc cua duong y = 5°; van tde
I6nnhatV__ =150 km/h.

Chon hop s6 ¢6 7 s tien voi i, < 1. Ta

co —29,1h2—223,1h3—17,1h4—13,1h5
1 O, 1h6 0,82;1,=0,65.
N Drordrog Sl Trm i E—
. SV i -
, -

Hinh 4. D6 thi luc kéo ddi véi 6 16 A sir dung hop
50 O 7 cap

Nhu c6 thé thiy trong hinh 4, duong
cong toc do cia luc kéo c6 xu hudng giam tir
s6 1 dén sb 7. Gia tri luc kéo cao & cac vi tri s6
thap va thip hon & céc vi tri s6 cao hon. Gia tri
tde do xe tang 1én ¢ cac vi tri tay s6 cao va van
tc cuc dai ciia 6 to dat tai tay s6 7. Trong hop
) nay cua xe A, tde do t6i da dat duoc & tay )
7 14 150km/h, trong khi luc kéo tbi da dat duoc
&s6 11213000 N.

Dua vao cac duong luc kéo twong ung
v6i 7 tay so, thiét 1ap dugc duong dac tinh kéo
1y tuong cho xe A.

4.2. Pwong dic tinh kéo — toc do doi véi xe B

Thong sé dic trung cua 6 t6 con B: tai
trong ban than G = 35000N; sb ch5 ngdin="7;
ban kinh banh xe r, = 0,25m; h¢ sd can lan f—
0,015; goc déc doc ctia dudng y = 5% vén tdc
16n nhat vV . =175 km/h.

Chon hop s ¢ 7 sb tién V0’116, <1
=2,1;1,=1,7;1.=14;1

72 Th2 > "h3 > 'ha 121

Lhs ™
= 0 78;1,=10,59.

> “h7

Taco: i,
1,051, =

Nhu c6 thé thiy trong hinh 5, duong
cong toc do cua lyc kéo co xu huong giam tir
s6 1 dén sé 7. Gia tri luc kéo cao & cac vi tri s6
thap va thap hon & cac vi tri s6 cao hon. Gi4 tri
tde do xe tang 1én ¢ cac vi tri tay sb cao va van
toc cuc dai ciia 6 tO dat tai tay s6 7. Trong hop
$6 nay cua xe A, tdc do tdi da dat duge 6sb 7 1a
170km/h, trong khi luc kéo t6i da dat dugc & sd
11a 11000 N.

Luckeo(N)
-]
[}
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Hinh 5. D6 thi luc kéo doi véi 6 t6 B sir dung hop
$6 ¢6 7 cdp

Dua vao cac duong luc kéo tuong ung
v6i 7 tay so, thiét 1ap dugc duong dac tinh kéo
1y tudng cho xe B.
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4.3. So sanh cac dac tinh luc kéo ly twong
dang Hyperbol cia hai xe

Két qua cho thiy rang, ¢ cdp sb thap,
xe tao ra luc kéo 16n nham hd tro tot cho viée
khoi hanh, tang toc va leo dbc, trong khi & cac
cép s6 cao, luc kéo giam nhung van tdc chuyén
dong cua 6 to ting, nhdm nang cao ning sut
van chuyén, tiét kiém nhién liéu, phu hop ché
do o6 to chuyén dong on dinh. Hai loai xe trong
nghién ctru bao gdm xe A c6 tai trong 20.000
N va tbc do tdi da 150 km/h, va xe B véi tai
trong 35.000 N va van toc t6i da 175 km/h. Khi
so sanh cac dudng dac tinh luc kéo ly tudng
dang hypebol cua xe A va B trong Hinh 6, ta
thdy rang dudng cong hypebol luc kéo 1y tudong
ctia xe A dong dang véi dudng cong luc kéo 1y
tuong ctia xe B. Ly do chinh khién cac gia tri
luc kéo & cing mot toe do lai khac nhau giita
hai xe 14 do ty s6 truyén khac nhau ctia hai hop
s6 khac nhau.

Phan tich nay cho thiy duong dic tinh luc
kéo dang hyperbol 1a cong cu quan trong trong
thiét ké hop sb, giup xac dinh ty sé truyén hop
ly, dé dam bao phuong ti¢n dat dugc su can bé‘mg
gitra kha nang khoi hanh, leo dc va toc d6 chuyén
dong. Nhu vay, duya vao duong dac tinh luc kéo ly
tuong, ¢6 thé thiét ké mot hop sbé dé dam bao luc
kéo gan giéng voi duong cong hypebol.
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Hinh 6. So sanh duong ddc tinh luc kéo ly twong tuong
Umg véi hai xe ¢6 1y s6 truyén hop sé khdc nhau

5. KET LUAN

Nghién ctru nay da tap trung vao vi¢c
xay dung duong dac tinh kéo ly tuong cho 6 to
nham t6i wu hoa kha nang van hanh cta phuong
ti¢n trong nhiéu diéu kién khac nhau. Puong dac
tinh kéo ly tudng véi dang hyperbol da dugc xay
dung cho hai mau xe c6 tii trong va dic diém
k¥ thuat khac nhau, cho thdy su khac blet trong
kha nang luc kéo do anh hudng cia ty sb truyen
hop s6. Két qua cua nghién cru cung cap mot
phuong phap tiép can dé thiét ké va t6i wu hoa
hop s6 dua trén dic tinh luc kéo ly tudng, tir dd
t61 wu hoa tiéu hao nhién liéu, ddm bao hiéu suét
hoat dong cao va gilp cai thién hiéu qua khai
thac cua xe. Nhung két qua nay khong chi dong
gop vao viéc cai tién cong nghé hop sd ma con
mang lai lgi ich trong viéc giam tiéu hao nhién
liéu va nang cao hi€u qua su dung nang luong
trong nganh cong nghiép 0 to.+
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