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Tom tat

Hién tai nhu cau di lai va s6 luong 6 t6 tham gia giao thong ngay cang tang, dé dap ing nhu
cau d6 thi ngay cang nhiéu duong cao toc dugc xay dung, trén d6 toc do tdi thiéu cua xe duogc quy
dinh ngay cang cao. Khi chay vai toc do cao ngay ca khi 6 td chuyén dong thiang, su 6n dinh
huéng chuyén dong 1a mot yéu té quan trong dam bao an toan va giup nguoi lai khdng moi mét
trén nhirng hanh trinh dai. Hién twong mat 6n dinh huéng chuyén dong thang cua 6 to co thé 1a sy
rung, lac, léch hudng chuyén dong cua cac banh xe dan huéng. C6 nhiéu yéu té ky thuat anh
hudng dén on dinh huéng chuyén dong thang, trong d6 c6 mot yéu té it duge quan tim dén 1a “sy
sai léch ctia cac goc dit banh xe dan huéng”. Noi dung chinh cta bai bao nay phan tich anh huéng
cua sy sai léch goc dat banh xe dan hudng dén sy 6n dinh hudng chuyén dong thang cua 6 to.

Tir khod: Géc dat, banh ddn huwéng, on dinh, chuyén déng thang, 6 to.

Abstract

Current demand for travel and the number of cars increases in traffic, to meet the needs of
highways have been constructed in which the minimum speed of cars provided more. When
working at a high speed even in direct motion, stability of direct motion is an important factor to
ensure safety and driver assistance tirelessly on the long road. The instability of direct motion of
the car may be vibration, deflection direct motion of steering wheels. There are many technical
factors that influence the stability of the direction of the rectilinear motion of car, including the
factor that has received little attention "deviation of established corner of steering wheels". The
main content of this article analyzes the impact of the deviation of established corner of steering
wheels on the stability of direct motion of car.
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1. PAT VAN DE

Hién nay, nhu cau di lai bang 6 t6 va s6 luong 6 td tham gia giao thong ngay cang tang, dé dap
rng nhu cau d6 ngay cang nhiéu dudng cao tée dwoc xay dung, téc do tdi thiéu cua xe 6 td duge quy dinh
ngay cang cao.

Qua trinh 6 t6 di chuyén c6 thé xe chuyén dong thing, chuyén dong quay vong, trong d6 cha yéu
la chuyén dong thang. Bé dam bao an toan, tinh kinh té va tranh mét moi cho ngudi lai trén nhiing hanh
trinh dai, mot yéu cau quan trong khi 6 t6 chay trén duong thang 1a cac banh dan hudng phai 6n dinh
huéng chuyén dong thang, nghia 14 khong rung lac hay léch hudng chuyén dong khi nguoi i khdng tac
dong luc vao vanh tay lai.

C6 nhiéu yéu t6 ky thuat anh huong dén 6n dinh hudng chuyén dong thang, do 1a:

— Anh huéng cua hé thng lai: Hé théng 14i c6 thé gay ra mét 6n dinh hudng chuyén dong thing, do ro
mon hoic bé ket trong co cau l4i, cac méi lap ghép truyén dong lai va hu hong trg luc l4i.

— Sy khdng can bing cua hai banh dan hudng vé trong lugng hoac vé hinh hoc (khong can biang dong va
tinh) s& dan dén hién tuong banh xe bi dao khi quay.

— Su khong déu vé lyc can lan: Khi chay trén duong, hai banh din huéng phai va tréi chiu lyc can lan
khac nhau do tai trong ciia xe phan bé khong giéng nhau trén tirng banh dan huéng, mirc d6 mon cua I6p,
&p suét 16p, tinh trang bé mt ctia dwdong ma mdi banh dan hudng tiép xdc. Khi luc can lan hai bén khong
bang nhau s& tao ra md men 1am léch huéng chuyén dong cua xe.

— Anh huong cia hé théng treo banh dan huéng: Hé thong lai c6 lién két co hoc véi hé thng treo, hé
thdng lai thuong ¢ phan trén duoc treo nhung phan dudi ndi vao banh dan hudng (BDH) khéng dugc treo,
do vy su dao dong do hé théng treo s& anh hudng dén sw lam viéc cua hé thdng lai. Cac tinh nang van
hanh 6n dinh cua 6 t6 trén dudng vong va kha ning xoay cac banh din hudng tré lai huéng chuyén dong
thing, ciing nhu giam lyc diéu khién tay lai va giam céc chdn dong truyén tir banh xe dén hé thong treo
duge dam bao nho cac goc nghiéng cia BDH va truc quay cua chung, thudng dugc goi la “Goc dat
BDH”, mang tén Caster, Kingpin, Camber. Khi thiét ké va lap dat, cac goc dat BDH cung tén ¢ hai bén
phai va trai can c6 gié tri bang nhau, khi d6 cac lyc va md men phét sinh trong chuyén dong thing s&



duoc can bang ¢ hai BDH phai va trai, két qua 1a huéng chuyén dong thing cua 6 to dwoc giir 6n dinh.
Tuy nhién, trong truong hop goc dat BDH hai bén phai va trai khong dong déu, tbng mé men do phan luc
tua tir mat duong tac dung vao hai BDH phai va trai s& khac khéng, gay nén xu huéng xoay cdc BDH
sang mot phia, két qua 12 6 t6 bi mat 6n dinh huéng chuyén dong thing.

— Sy sai léch cua cac goc dat BDH cung tén hai bén c6 thé do sai s6 vé ché tao, sai sot trong Iap rap hoic
stra chita, hoic do tac dong manh va khong déu cua ngoai luc trong sir dung, nhét I khi xe bi va cham,
tai nan, mot sb loai xe ngay tir ban diu nha san xuat da khong thiét ké vi tri diéu chinh cac goc dat BDH
trong két cau.

— Anh huong cua cac mdi lién két hé thong 14i - xatxi - hé thdng treo: Hé théng treo, hé thdng lai va cac
banh din hudéng duoc lap rap vai nhau tryc tiép hodc gian tiép véi xatxi 6 t6. Sy hu hong cia cac moi
lién két nay c6 thé din dén sy rung lic cua banh dan huéng, gay nén rung lic mat 6n dinh chuyén dong
thang cua xe.

— Ngoai nhitng nguyén nhan trén, sy mat 6n dinh chuyén dong thing cua xe con cé thé do mot sé nguyén
nhan khéc, nhu: sy dao dong cua hang héa trén xe, sy cong vénh xatxi, su cong vénh dam cau trudc.

V6i nhitng yéu té anh huong néu trén, yéu té thuong it dwoc quan tdm 1a “Sy sai léch cua cac goc dat
BDH”.Vi vay, trong bai bdo ndy nhom tac gia s& phan tich anh huong cua su sai léch goc dat BDH dén
su 6n dinh huéng chuyén dong thing cua 6 to.
2.COSOLY THUYET

2.1. Co s6 xét dnh hwong cia cdc géc dgt BDH
Céac BDH 6 t6 ¢6 3 goc dat chinh, véi cc tén: gdc Caster, goc Kingpin va goc Camber.
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H|nh 1: Goc Caster, géc Kingpin va géc Camber

Go6c caster : 1a goc nghiéng vé phia truéc hoac phia sau cua truc dung so véi duong thang goc Voi
mat duong (ky hiéu y). Céng dung cua goc caster 1a lam ting hiéu qua tro vé vi tri chuyén dong thang cua
banh xe dan huéng.

G6c Kingpin : 1a géc gitra truc ding véi dudng thiang vudng goc mat dat (ky hiéu g). Cong dung
cua goc Kingpin 1a tao md men 6n dinh lai My lam quay bénh xe lai khi né bi xoay léch véi hudng
chuyén dong thing vi Iy do nao do, ké ca sau khi nguoi 14i dirng viéc danh tay lai két thac qua trinh quay
vong hodc tranh chudng ngai vat trén duong.

Khi quay 1ai mot gc o thi mot thanh phan cua phan lyc tya trén truc ding c6 gia tri la:

Py =Z,.Sing.Cosa 1)
Va md men gay ra do c6 goc Kingpin khi quay banh 1ai duoc tinh theo céng thirc:
M,, =7, 1.SinB.Sina )

Trong do:
Myp : M6 men do gdc Kingpin gay ra;
Zy: Phan lyc thang ding tai banh xe;
| : canh tay don quay banh xe;
a : GOc quay banh lai.
Khi goc lai « = 0 thi md men do goc Kingpin bang khong, nghia 1a mé men nay khong cé khi banh
xe & vi tri chuyén dong thang.



Goc Camber : 1a goc nghiéng cua banh xe dan huéng trong mat phing ngang cua 0 to (ky hi¢u 0),
cong dung goc Camber la tao phan lyc chi€u truc tir trong luong xe, chong lai thanh phan ding
Z,,.Sinp.Coso, cua luc sinh ra do goc Kingpin va giam canh tay don C cua phan lyc tiep tuyen doi véi tru
dung, dé giam tai trong tac dung Ién dan déng lai va giam lyc lén vanh tay Iéi;

2.2. Céc luc va md men phu tdc dgpng vao moi BDH khi 6 td chay thang
2.2.1. Luc tdc djng vao truc ding i .
Tai banh xe dan huéng, phan luc tya thang ditng Ny, c6 thé chia ra hai thanh phan, hinh2:
N, =N, +N,, 3)
N,, = N,.tano 4)
Trong d6: Ny: Phan luc twa do phan ‘boA' tai trong 6 t 1€n banh xe;
Npi1: Thanh phd‘n cua Ny nam trén mat duong;
Np2 : Thanh phan cia N, nam trong mat phang chia cua banh xe;
Thanh phan Ny, lai cé thé phan ra hai thanh phan nho:

Np; = Npg + Ny, )
Ny = N,,.Cosp (6)
Ny, = Ny, .Sing )

Trong d6: Nyyp : Thanh phﬁn ciia Ny vudng goc Véi truc quay ding BDH;
Nyp12: Thanh phan cia Ny, song song vdi truc quay diing BDH;
Tur cdng thac (4) va (6) trén ta co:
N,;; = N,,.Cosp = N,.tan 6.Cospf
Vay phan lyc tya (Np) ¢6 thanh phan vudng goc vai truc quay dimng Npy; (Luc phu Nyyi) €6 gid tri:

Ny, = N,.tan 8.Cosp ®)
LB
p
=3
=
Nb1 h)
Nb12=Nb1.Sinp [} Nott o
=Nb.tan0.Sinp
LB Nb11=Nb1.Cosp
i | Nbi ! =Nb.tan0.Cosf
Q Noti- N No1=Nb.tan®

Hinh 2: Phan luc tia Ny ¢6 thanh phan vuéng goc truc dimng Ny
2.2.2. M6 men phu tai truc ding My

by g

Nb11=

Nb.tan0.Cosf

Mo =C.No11

= C.Nv.tan6.Cosf
Nb Rb.Siny.tan6.Cosp



Hinh 3: M& men M, do thanh phan vuéng géc véi truc dirng Npiy
Do tryc quay dung nghiéng mot goc y vé phia trude (khi goc Caster dwong) trong mat phang doc,
nén diém tiép xic cua banh xe chuyén huéng bi 10i lai sau mot khoang C so véi hinh chiéu tam truc dimng
xudng mit dudng:
C = R,.Siny ©)
Trong dé: Ry la ban kinh lan cua banh xe
Do do, luc phu Np;1 (cong thirc 8) gay ra mét mé men quay BDH quanh truc ding (ky hiéu la My):

M, =C.N,,, (10)
Thay céc gia tri trong cac cong thic (8), (9) & trén vao (10) ta co:
M, =N,.R,.Siny.tan 8.Cosp (11)

Ta goi mémen do luc phu Ny trén 1a mémen phu (ky hiéu la My).
Théng qua cong thirc (11), ¢6 nhan xét: Khi mot trong hai hoac ca hai goc Caster va géc Camber bang
0, gia tri cia md men My, s& triét tiéu vi sin va tan cua cac goc d6 bang 0. M6 men phu M, (xac dinh bang
cong thie 11) ¢6 & mdi BDH phai va tréi.
2.3. Tong md men phu Y M, tdc djpng vao hai BDH
Trén 6 t6, md men phu My, c6 trén mdi BDH phai va trai do phan luc tya Ny tai BDH d6 gy ra:
My, = Ny,.Ry,.Siny .tan 6,.Cosf3, (12)

M,, = N,,.R,,.Siny,.tan 6,.Cosz, (13)
Trong do:
Mop s Nop Rop » 2+ 6, fp 12 md men, phan lyc tira, ban kinh, cdc goc dat BDH bén phai;
Mpt » Not, Rt , %5 6, & md men, phdn luc tua, ban kinh, cdc géc dat BDH bén tréi.
Téng md men Y My, do phan lyc tya dit tai hai BDH s@ la:
ZMb:Mbp_Mbt (14)
Trong cong thic (14), do hai md men phai va trai c6 chiéu nguoc nhau nén dau cong giira hai mod
men duoc thay bang dau trir dé c6 gid tri tuyét déi cua tong.
Thay gia tri tai cong thuc (12) va (13) vao (14) ta duoc:
IM, = N,,.R,,.Siny, .tan,.Cosp, —N.R,, .Siny,.tan 6, .Cosp, (15)

3. KHAO SAT ANH HUONG GOC PAT BDH PEN ON PINH CHUYEN PONG THANG

3.1. Poi twong khao sét

Dé minh hoa tac dong cua su chénh Iéch md men phan lyc tya M, tai cac BDH 6 td, nhém
tac gia khao sat bang mé hinh toan hoc trén xe Toyota Vios 1.5E.

Mot sb thong sb ki thuat ciia Toyota Vios 1.5E can thiét cho bai toan nhu sau:
- Lbp xe: 185/ 60R15, suy ra ban kinh thiét ké cia banh xe Rb =301 mm.
- Dan dong lai ciu trudc.
- Goc dit banh xe (S6 liéu do thuc t): Goc Camber : - 0°10”; Géc Kingpin: 12°30”; Caster: 2°00°
- Tai trong : Khdng tai : 1030-1085 kG (trung binh 1060 kG); Toan tai: 1495 kG.
- Phan b tai trong Ién cau trude 0,45.
Tir do, tai trong dat trén cu trudc va trén mot BDH néu phan bd déu s 1a:
+ Khi khong tai: 477 kG cho cau trudc, va 238 kG cho mot BDH
+ Khi toan tai: 670 kG cho cau trudr, va 335 kG cho mot BDH

3.2. Téng md men phu Y M, khi c6 sai lgch goc dat BDH

Ta khao sat tong md men =M, sinh ra trong truong hop sau:
- Ban kinh dong luc hoc cuia hai BDH bing nhau.
- Tai trong dat 1én hai BDH bang nhau, duoc xét véi 3 muc la:
Khdng tai: 238 (N); Nira tai: 287 (N); Toan tai: 335 (N) cho mot BDH.
- Mét trong ba goc dat BDH bén trai bi sai 1éch, hai goc con lai dung chuén.
Tbng md men phu sinh ra do sai léch goc dat BDH tinh theo cong thirc (15).
3.2.1. Téng md men Y. M, khi c6 sai léch géc Kingpin banh tréai
V& db thi tbng md men M, véi céc thdng s6 néu tai bang 1.



Bang 1: S6 liéu khdo sdt khi thay doi goc Kingpin truc ding tréai

Goc nghieng ngang TD Trai Kingpin (Beta)(do)

Banh dan huéng | R (m) Ny Géc Kingpin (d0) | Goc Caster (d6) | Gdoc Camber (d6)
Bén phai 0,301 | 50% 12°30° 2° -0°10°
Bén tréi 0,301 | 50% -3°> 21° 2° -0°10°
x10° Tong Momen MB 2 banh DH khi Kingpin khac nhau
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Hinh 4: Téng md men "M, khi goc Kingpin truc ding trdi thay doi
Durong 1- Khi xe day tdi; Duong 2- Khi xe nira tdi; Duong 3- Khi xe khéng tdi

3.2.2. Téng md men Y. M, khi c6 sai l¢ch goc Caster banh bén trai

V& do thi tong m6 men Y:M, vai cac thdng s6 néu tai bang 2.
Bang 2: So liéu khao sdt khi thay doi goc Caster truc ding trai

Banh dan huéng | Rb(m) Ny Géc Kingpin Goc Caster (d0) | Goc Camber (d0)
(do)
Bén phai 0,301 50% 12°30° 2° -0°10°
Bén trai 0,301 50% 12°30° -2°> 6° -0°10°
Tong Momen MB 2 banh DH khi Caster khac nhau
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Hinh 5: Téng md men Y M, khi goc Caster truc ditng trdi thay doi
1- Khi xe day tai; 2- Khi xe niza tai; 3- Khi xe khong tdi
3.2.3. Téng md men Y. M, khi c6 sai léch goc Camber bén trai
V& @6 thi tbng md men Y M, Vi cac théng s6 néu tai bang 3.
Bang 3: S6 liéu khdo sdt khi goc Camber bdanh xe trdi thay doi

Banh din husng | Rb (m) Np Goc Kingpin (d9) | Goc Caster (d6) | Goéc Camber (d9)
Bén phai 0,301 50% 12°30° 2° -0°10°
Bén tréi 0,301 50% 12°30° 2° -4°> 4°




ong Momen MB 2 banh DH khi Camber khac nhau
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Goc nghieng ngang BXe Trar Camber (Teta)(do)

Hinh 6: Tong md men Y M, khi géc Camber banh xe trdi thay doi
Puong 1: Khi xe ddy tai; Puong 2: Khi xe nira tai; Puong 3: Khi xe khdng tdi
4. THAO LUAN VA KIEN NGHI
a/ Tir cong thie (15) ta thy gia tri tong md men phu Y M, phu thudc khong nhirng vao gi4 tri cac
goc dat BDH, ma con phu thudc ban kinh banh xe & m&i BDH va tai trong thing dtmg dat trén do.
b/ Tir cac db thi (Hinh 4, 5, 6) khao sat tong mé men phu M, do phan lyc twa banh xe Nyy; sinh ra
khi c6 sai léch cac goc dat BDH hai bén, trén xe 6 t6 Toyota Vios, ta cd nhan xét sau:
- Khi ¢6 chénh léch goc Camber bén phai va tréi toi 4° va xe day tai, tong md men Y M, I1én toi 2,5 Nm,
d6 1a do thay ddi goc nghiéng ngang banh xe di lam thay d6i dang ké thanh phan phan lyc tya ngang tai
vét tiép xtc banh xe voi duong;
- Khi ¢6 chénh léch gc Caster bén phai va tréi téi 4° va xe day tai, tong mé men Y M, dat t6i 0,25 Nm,
d6 1a do thay d6i canh tay don C tir tm truc quay dtng dén diém tiép xtc banh xe voi mat duong, vi thay
d6i chiéu dai C khong nhiéu nén tong mé men M, cé gié tri khong Ién;
- Khi ¢6 chénh léch géc Kingpin bén phai va tréi 1én téi 8° va xe day tai, gia tri tong mé men Y M, khong
dang ké, chi dat t&i 4,5x10° Nm.
T6m lai, d6 16n cua tdng m6é men phu Y M, chiu anh huéng khong ddng déu & cac goc dat BDH. Trén
xe Toyota Vios, tbng mé men phu YM, c6 gia tri I6n nhat khi c6 chénh léch géc Camber va cé gi4 tri
nho nhit khi c6 chénh léch géc Kingpin.
5. KET LUAN

Su 6n dinh chuyén dong thang cua 6 t6 1a mot yéu cau quan trong anh huéng dén tinh ning an
toan va kinh té ky thuat cia 6 t6, sy mat 6n dinh hudng chuyén dong thang cé thé do nhiéu nguyén nhan
khac nhau. Ngoai nhirng nguyén nhan théng thuong, su chénh léch cac goc dat BDH hai bén gay nén
tong mé men phu Y M, lam léch huéng chuyén dong théng cua 0 to 1a mot nguyén nhan chua duoc quan
tdm nhiéu va ciing la nguyén nhan khé dugc phat hién va khic phuc. Gia tri tong md men phu M sinh
ra do chénh léch goc dat BDH dwoc néu trong cong thic (15), trong do do 16n caa tdng md men phu
thudc vao chénh Iéch cac goc dat BDH, tdi trong, ban kinh banh xe gira BDH bén phai va bén trai.

Tu nhitng nghién ctru trén cho thdy, dé dam bao su 6n dinh huéng chuyén dong thang cua 0 td
nhét 13 khi xe chay véi van téc cao, ngoai nhitng bién phap kiém tra sira chira thong thuong, can phai chu
v dén viéc kiém tra va diéu chinh cac géc dat banh xe din huéng, nhim dat dwoc su dong déu tri sé cua
cac goc dat BDH cuing tén & BDH phai va trai, dung nhu thiét ké.
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