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CHE TAO MO HINH HE THONG TREO,
LAI TICH HQP TREN O TO

TRUONG HOANG TUAN*, BUI THE PHONG"

Tom tit

é tai “Ché tao mé hinh hé thong treo, ldi tich hop trén 6 16" tham
thdo, tim hiéu mot s6 hé thong treo, 1di trén 6 t6. Tir @6 chon ra hé

théng treo lai ph5 bién & thi truong Viét Nam dé lam mé hinh phuc
vu viéc giang day cho sinh vién nganh cong nghé ky thudt o to tai truong Dai
hoc Cuu Long.

Tir khéa: hé thong treo, hé théng ldi, mé hinh.
Abstract

The topic “Making model of integrated suppension system and steering
system in cars” refer to and learn about some of the car suspension and
steering systems. From there, choose a popular suspension system and steering
system in the Vietnamese market to serve as a model for teaching technology

for automotive engineering students at Cuu Long University.
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1. Gi6i thigu

- Trong nganh cong nghé 6 t6 ¢6 rat nhiéu
linh vuc can duge nghién ctru va minh hoa
bang mo hinh dé phuc vu ngay mot tét hon
cho cong tac hoc tap va giang day thi dé tai he
thong treo, 14i cling 12 van dé dugc quan tim.[4]

- Heé théng treo, 1ai 1a mot hé thong quan
trong trén 6 6, 1a bo phan dé diéu khién cac
banh xe chu dong, bi dong, ddng thoi gop phan
on dinh, ém diu khi xe chuyén dong trén cac
loai duong khac nhau

- Hé théng treo, 1ai ndi chung gop phan

* Thac si, khoa Ky thudt Cong nghé, Truong
Dai hoc Cuu Long
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hét strc quan trong vao viéc giap xe dugc dicu
khién an toan theo dap trng nhu cau can thict
cuia nguoi diéu khién trong moi tinh hudng.

2. Co s6' Iy thuyét
2.1 H¢ thong treo trén 6 to
2.1.1 Nhiém vu

- Hé thong treo 1a hé thong lién két giira
banh xe va khung xe hodc v6 xe. Moi lién két
treo cua xe 1a mdi lién két dan hoi, c6 nhiém
vu

+ Nang do trong luong xe.

+ Tao diéu kién cho banh xe thuc hién
chuyén dong theo phuong thang dung d6i vai
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khung xe hodc vo xe dé giam cac chin dong
khi xe chay trén dudng khong bang phing va
gitr cho xe dao dong ém diu.

+ Truyén lyc va mémen giira banh xe va
khung xe. [2]

2.1.2 Phén loai h¢ thong treo trén 6 to

+ Theo c4u tao bo phan dan hudng : Hé
théng treo ddc 1ap, hé théng treo phu thudc,
hé thong treo can bang

+ Theo cac phan tir dan hoi:

+ Bang kim loai: Nhip 14, 16 xo, thanh
X0an.

+ Loai khi: Bau cao su s¢i, bau mang,
loai ong

+ Loai thuy luc, thuy khi

+ Loai cao su: Chiu nén, chiu xoan

- Phan loai theo phuong phap dap tat
dao dong:

+ Giam chan thuy lic: Loai 6ng, loai don

+ Dép tit dao dong nho ma sat co hoc ¢
trong phan ttr dan hoi va trong phan tir huéng.[2]

2.1.3 Mot s6 hé thong treo phd bién
trén 6 to:

2.1.3.1 H¢ thong treo hai don ngang
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Hinh 1. Két ciu hé thong treo hai don ngang

1. Giam chan 2. Pon ngang trén 3. Thanh 6n dinh 4. Gia d& hé thong treo
5. Co cdu lai 6. Vau han ché 7. Banh xe 8. Don ngang dudi 9. Khop tru dudi.

+ Hé thong treo bb tri di xtig, mdi bén
banh xe c6 hai don ngang, mot don phia trén
2 va mot don phia dudi 8. Dau trong cua don
lién két voi than xe bang khdp tru, dau ngoai
duogc lién két véi don quay boi khop cau.
Banh xe dugc ndi cimg voi don quay, bd phan

dan hoi va giam chan duoc dit gitra than xe
va don ngang dudi hodc don trén. Cac don
ngang trén, dudi thuong khong song song va
c¢6 chiéu dai khac nhau. Cac don ngang c6
dang hinh chit A dé tiép nhan tdt luc doc, luc
ngang. [1]
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2.1.3.2 Hé thong treo phu thudc Kiéu 16 xo

Hinh 3. H¢ théng treo phu thudc kiéu 10 xo ciu sau

+ Loai ndy chu yéu sir dung & cau sau
6 t6 con gom co giam chan, 16 xo, cac thanh
phan lyc doc va ngang (dé truyén cac luc bén,
lgc phanh, luc kéo tir banh xe qua dam cau
1én khung hoic vo xe, hinh 2,3. Bo phan dan
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hudng chinh 1a cac thanh phan lyc. So voi hé
thong treo loai nhip thi loai 16 xo ¢6 trong luwgng
nhé, tudi tho cao. Nhuoc diém la phai thém bd
phan din huéng va giam chén.[2]



Hinh 4. H¢ thong treo Macpherson

1. Gia treo sau 2. Don doc 3. Bon ngang trude.
4. Pon ngang sau 5. Oc diéu chinh. 6. Thanh 6n dinh

- Hé théng treo Mc Pherson 1a bién
dang cua hé thong treo hai don ngang véi do
dai don ngang trén bang 0. Ciu tao cua hé
thdng treo Mc Pherson trinh bay trén hinh 4,
gém: Mot don ngang, 10 xo tru, giam chén.
DPon ngang c6 dau lién két véi than xe boi
khop tru, dau ngoai ndi voi dau dudi cua
giam chan boi khdp cau. Pon ngang c6 dang
hinh chir A dé dam bao kha ning tiép nhan
Géi ae

Khung xe

l

Bu ldng chi U

luc ngang va luc doc tdc dong 1én hé théng
treo khi xe chuyén dong. Truc cua banh xe
dugc ndi cimg véi vo cia giam chin. Pau
trén ctia giam chan lién két véi than xe bang
khop ty lya, dau dudi lién két voi don ngang
bang khdp cau. Nhu vay giam chan dong vai
trd vira 1a try xoay ctia banh xe dan huéng,
vira 1a giam chén. [2]

2.1.3.4 H¢ thong treo phu thudc loai nhip

Mhip phu

Quang treo

Mhip chinh

Hinh 5. H¢ thong treo phu thudc loai nhip
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- Hé théng treo phuy thudc loai nhip gdm c6 cic 14 nhip va cac b phan dung dé bét chat

cac phan tir dan hdi bé tri doc theo xe. [1]

P

s

2.1.3.5 Hé thong treo khi nén

. E
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Hinh 6. H¢ thong treo khi nén

1. Lo xo khi nén 2. Cau xe 3. Khung xe 4. Binh khi nén phu 5. Puong 6ng dan 6. Thanh kéo
7.Don 8. Van diéu chinh 9. Bau loc khi 10. Binh chira khi 11. Van diéu chinh ap suat
12. B6 xa nude va dau 13. May nén khi HO. Chiéu cao cuia 10 xo khi nén & trang thai tinh.

Lo xo khi nén song 1 duoc bd tri giira
cau xe 2 va khung xe 3. Lo xo duoc ndi véi
hé théng khong khi nén qua binh 4, duong
dng 5, van diéu chinh 8 dé diéu chinh chiéu
cao khong ddi ¢ trang thai tinh HO. Khi dong
co lam viéc, khong khi nén tir 13 qua van 12,
11 dén binh chira 10, dén 9 qua van 8. Van 8
bét cb dinh trén phan dugc treo (khung hozc
v06) lién hé v6i phan khong duge treo qua hé
théng don 7, 6.

- Nhiém vu cua van di€u chinh 8 la tu

12|56 18 nam 2020

dong giir chiéu cao khong déi véi 10 xo khi
nén tity thudc vao sy thay ddi cta tai trong
tinh. Truong hop khi tang tai 10 xo nén bi ép
thong qua thanh kéo 6 va don 7 s€ lam dich
chuyén piston trong van diéu chinh xudng
dudi sau d6 mo thong duong khi nén tir 10
dén binh phy 4 va 1o xo khi nén. Ap suét
trong 10 xo khi nén ting khic phuc dugc viée
tang tai, dua khung (hoac vd) xe Ién cao cho
dén khi piston cta 8 tré vé vi tri giita dé dong
ctra cung cap khi, nho vay giir duoc chiéu cao

khong doi cua 10 xo. [2]
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2.2 Hé thong lai

2.2.1. Nhiém vu

- Hé théng 14i dung dé giir dung hudng
chuyén dong hoidc thay doi huéng chuyén
dong cta 6 to khi can thiét. Co thé thay doi
hudng chuyén dong bang cach:

+ Thay d6i phuwong chuyén dong cua
banh xe dan huéng

+ Thay d6i moment xoan & banh sau
chu dong

+ Két hop ca hai phuong phap

- Theo quan diém vé an toan chuyén dong
thi hé thong 14i 14 hé thong quan trong nhat.
Két cdu chung cua hé thong li bao gdm: Co
ciu lai, dan dong 1ai, trg luc 14i (c6 & mot s6
xe). [3]

2.2.2 Phin loai hé thong lai

- Phan loai theo cach b tri co ciu lai:

+ Loai co cdu lai dat bén trai (dung cho
céc xe luu thong theo chiéu bén phai)

+ Loai co cau lai dat bén phai (dung cho
céc xe luu thong theo chiéu bén trai)

- Phin loai theo két cau cia co cau lai:

+ Loai tryc vit - banh vit (vdi cung rang,
con lan va truc vit)

+ Loai truc vit - don quay (voi mot hoac
hai ngdng quay)

+ Loai thanh khia

+ Loai lién hop (truc vit - € cu - cung rang)

- Theo s6 banh din huéng:

+ Hé thong lai véi cic banh xe din
hudng & cau trude

+ Heé thong 1ai vai cac banh xe din huéng
0 cau sau

- Theo nguyén ly lam viéc cua b tr¢
Iwe 14i ta co:

+ Loai trg lyc 141 thuy luc

+ Loai trg Iuc 1ai loai khi (khi hoac chan
khong)

+ Loai tro luc lai co khi

+ Loai tr¢ lyc 1ai dung dién

2.2.3 Mt s6 co ciu lai thuong gip
trén o to

2.2.3.1 Co céu lai truc vit globdit - con Lin

Nhin theo B

Hinh 7. Céu tao cia co cu lai truc vit globdit - con Lin

1. Pon quay dimg 2. Nap dudi 3. Dém diéu chinh 4. V6 co cau 1ai 5. Truc vit globait
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6. O bi con 7. Tryc cac dang 8. Con lan 9. Tryc don quay dimg 10. Miéng ham dai dc 11.
Dai ¢ gitr tryc 12. Pém diéu chinh 13. Pém ty 14. Cao su bao kin.

- Truc vit 16m 5, lién két voi vanh lai
thong qua truc quay, truc cac dang 7. Truc co
ren dang rang thang, dit quay trén hai 6 bi con,
khong di chuyén doc, giir vai trd chu dong.

- Con lan 8 dat quay trén truc con lan nho
cac b con lan kim. Con lan dang tang (c6 thé
1a dang 3, 2, 1 ting tiiy theo kha nang chiu ti)
an khop voi truc vit. True con lan dugc b tri
nghiéng phii hop véi chiéu nang ciia ren truc
vit. Con lan 8 dich chuyén quay theo ring truc
vit, ddn dong truc don quay dimg 9 1a phan bi
dong. Con lan 8 va truc 9 trong két ciu 1a bién
hinh cua banh vit an khop véi truc vit 1om.

- Pau ngoai truc cua don quay ding co
then hoa dé lap v6i don quay ding. Nho 6 bi
kim, mot phﬁn luc ma sat truot dugc thay thé

mot phan bang ma sat 1an, dam bao han ché
t6n that nang luong cho ma sat va suy giam
hiéu sudt thuan cua co ciu lai, nang cao tudi
tho cua két cau.

- Tam cua tryc vit Iom va tam quay cta
con lan dugc b tri 1éch nhau mdt khoang E
nham dam bao kha ning diéu chinh co céu
khi mon.

- Khi quay vanh lai, truc vit 10m, con
lan 8 dich chuyén quay quanh truc 9, don
quay dung 1 quay theo din dong cac don clia
hé thong 14i, didu khién su quay cta cac banh
xe dan huodng. [2]

2.2.3.2 Co ciu l4i truc vit & cu bi -
thanh riang - cung rang

Hinh 8. Céu tao co ciu lai truc vit & cu bi - thanh ring - cung ring

1. Pon quay dung 2. Banh rang ré quat 3. Bi 4. E cu thanh rang 5. Truc vit 6. Vit diéu chinh
7. V6 co cau 1ai 8. Truc don quay dtng 9. O bi trén 10. Cung rang 11. O bi dudi

- Truc vit 5 c6 dang tru, c6 cac ranh vit
vO tan bd tri véi goc nghiéng nho (goc nang
ren) 1a phan chu dong. Profin cua ren la dang
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ranh tron, cho phép cac vién bi 3 chay trong
ranh 16m. Truc vit dugc quay tron trén cac O
bi 9, 11 khong cho phép ro doc truc.
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- Lién két véi truc vit v tan 1a & cu 4
thong qua céc vién bi 3. Cac vién bi chira day
trong cac nita ranh ren cua tryc vit & cu. E cu
khong quay ma chi dich chuyén doc theo truc
vit. Sau khi lan dén cudi cua truc vit, cac vién
bi lai di theo dudng dng din quay tré vé phia
dau tryuc vit, tao thanh vong tuan hoan kin.
S6 lugng vién bi phu thude vao két cdu cua
co cau lai. Mat ngoai ciia é cu 1a thanh ring.
Thanh rdng an khép véi cung rang ré quat 2.
Truc cua cung ring gan v6i don quay dung 1
thong qua cac ranh then hoa. Nhu vay co cau
14i 1a t6 hop clia cac bd truyén: Tryc vit - & cu

bi - thanh rang banh rang (cung rang la mot
phan cia banh rang).

- Khi quay, truc vit 5 duoc ¢ dinh doc
béi cac 6 bi, thong qua cac vién bi, é cu 4
s& dich chuyén doc theo tryc vit, dan t4i cac
banh ring ciing dich chuyén tinh tién. Ring
cua thanh rang an khop rang véi rang ré quat
2, tao nén su quay O truc quay dung trén 6 d&
(12 phan bi dong) va din dong cic banh xe
dan huéng. [3]

2.2.3.3 Co céu lai banh ring - thanh
rang

Hinh 9. Co ciu l4i banh ring - thanh ring

1. E cu ham 2. Phét che bui 3. E cu diéu chinh 4. O bi trén 5. Tryc banh ring 6. O bi dudi 7.

Oc diéu chinh 8. Bac ty thanh rang 9. Lo xo ty 10. E cu khoa 11. Thanh ring 12. V6 co cau

1ai 13. Bac vanh khoan 14. Pon ngang bén 15. Dai giit 16. Boc cao su 17. E cu khoa 18. Lo
xo kep 19. Pau ngoai don ngang.

- C4u tao céc chi tiét chinh cua co cdu lai
bao gdom: Banh ring 5 lién két vi truc 14i thuc
hién chuyén dong quay cua vanh lai, thanh ring
11 an khép vé6i banh rang thyc hién chuyén
dong tinh tién trong vo co cau lai 12. Phan

16n co cau l4i loai nay sir dung banh rang (cha
dong) va thanh rang (bi dong) rang nghiéng.
Khe h¢ an khop gitra banh rang 5 va thanh rang
11 duoce ty dong khic phuc nhd 10 xo0 9.
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- Khi quay vanh 14i, banh rang 5 quay,
thanh rang dich chuyén théng qua don ngang
bén 14 va don ngang hinh thang lai lam banh
xe dan huéng quay.

- Co c4u lai banh rang - thanh ring co
két cau don gian, c6 kha nang tu dong triét
tiéu khe ho tai chd an khdp, hiéu suét thuan
va hiéu suat nghich bé‘mg nhau (n=0,8 +0,9).
Ngay nay co céu lai loai ndy dugc dung phd
bién v&i tro Iyc 14i thuy lwe nhiam han ché va
dap nguoc 1én vanh tay lai.

3. Thiét ké mé hinh h¢ thong treo li
tich hop trén 6 to:

3.1 Lwa chon phwong an thiét ké:

- Muc dich ciia viéc thiét ké mé hinh hé
théng treo, 1ai tich hop trén 6 t6 1a tao ra mo
hinh pho bién, thudng gip trén 6 to dé 1am mo
hinh giang day cho sinh vién nén tac gia chon
phuong 4n hé thong treo Macpherson str dung
16 xo tru, hé théng lai banh rang, thanh rang,
trg luc thuy luc. Pay 1a hé théng treo, lai phé
bién, thuong gip trén 6 to ¢& nho.

3.2 Hinh anh minh hoa phwong 4n thiét ké

Lo xo try

Thanh on djnh

Don treo dudi ,
Hé théng treo trudc

giam chan thay luc

cénh tay diéu huéng

Hinh 10. Ciu tao h¢ thf')ng treo Macpherson

Van phan phégi

Bo'm thuy lwc

Vi tri ddt tui khi

Hinh 11. Hé théng l4i kiéu banh riing, thanh ring, tro lwe thity hre
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- M6 hinh duoc ché tao tir két ciu khung
suon cua 6 to 4 chd, mang tinh ing dung thyc
té cao trong viéc phuc vu giang day két cAu hé
thdng treo 1ai cho sinh vién nganh 6 to.

4. Két luan

- Dé tai da lya chon, ché tao mo hinh hé
thdng treo lai tich hop trén 6 t6 phuc vu muc
dich giang day, hoc tap cua sinh vién nganh
Cong nghé ky thuét 6 t6. Giup sinh vién tiép
can véi két cau thuc té cta xe vé hé théng treo

Macpherson, hé thong 1ai banh ring, thanh
rang, trg lyc thay luc

- M6 hinh c6 14p banh xe dé thuan tién
di chuyén.

- Ung dung giang day thyc tap mén Thye
tap hé thong truyén luc, diéu khién 6 t6, Thuc
tap chan doan k¥ thuat va bao dudng - sira chira
6 t0., n6i dung vé hé thong treo, hé thong i,
hé thong phanh, 13 mé hinh tham khao thuc té
cho sinh vién hoc mén Cau tao 6 t6.
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