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LOI NOI DAU , ‘ , ’
Giao thong van tai duong by dong vai tro quan trong doi voi nén kinh té€ ciia mgt quoc
gia. Nén kinh té ngay cang phat trién kém theo d6 nhu cau cta con ngudi ngay cang doi
hoi cao, nhu cau di lai 14 mot nhu cau khong thé thiéu trong thoi dai ngay nay. O t6 khong
chi don thuan 13 phuong tién van tai ma nhu 13 ngdi nha thi hai cta con ngudi dic biét 1a
& cac nudc phat trién. Vi vy, hién nay v6i lugng xe tham gia giao thong rat 16n nén ngoai
viéc dam bao cho 6t6 chuyén dong an toan & tdc do cao, thi cam giac ém diu thoai mai la
vo cuing can thiét. N6 khong chi don thuan an toan cho 6t6 ma con cho ca ngudi 1ai, hanh
khach, hang hoa, mdi truong xung quanh 6t6 chuyén dong va ca vé mit kinh té 6 t6 ngoai
tbc d6 cao con phai tao cam giac ém diu thoai mai va an toan cho ngudi st dung.Vi
thé,trén 6t6 mot trong nhimg bo phan cé tinh quyét dinh dén kha ning d6 14 hé théng treo.
Déi v6i sinh vién nganh co khi giao thong viéc khao sat, thiét ké, nghién ctru vé hé thong
treo cang c6 y nghia thiét thuc hon. Bén canh d6 can phai khang dinh mot y nghia twong
dbi trong thuc tién, hién tai, chéng han nhu la: Gitp cho ngudi st dung c6 su am hiéu
nhét dinh dé van hanh 6 t6, dé tao sy thuan loi trong vi¢c bao dudng, bao tri 6 t6. Va doi
ngli cong nhan, can bd k¥ thuat kip thoi nhanh chéng phat hién, tim ra nguyén nhan cua
hu hong va bién phéap khic phuc, bao dudng, stra chita nhitng hu hong cua hé thong treo 6

A

to.

Vi viy em chon dé¢ tai “KHAO SAT HE THONG TREO TREN XE HYUNDAI
ACCENT 2019”. Vi dé tai ndy, s& gitp cho em hiéu 1d duoc két ciu va nguyén 1y caa
cac bg phan, cum chi tiét, dén tung chi tiét cu thé trong h¢ théng treo. Tur do, em co thé
xac dinh duoc két qua cac thong sb két cAu cua hé thong treo thong qua tir phuong phap
tinh toan hé thong treo. Qua d6 thdy duoc tai sao hé thong treo quan trong ddi véi 6 t6.
Déng thot, dugc nghién clru sau nhiing van dé chua thuc sy 6n dinh, hiéu qua lam viéc
chua cao ctia mot sb chi tiét, tir co s¢ co ban ma phan tich dé xuat khac phuc cai tién phu
hop.

Pa Nang, ngdy thang nam

Sinh vién thyc hién

Pham Ngoc Huy
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CAM DOAN

T6i xin cam doan nhitng ndi dung, hinh anh ciing nhu tinh todn trong tap d6 an nay l1a
do chinh toi thuc hién va dugc su hudéng dan cia thz‘iy gido TS. Lé Minh Tién. Céc noi
dung, két qua trong d¢é tai nay 1a trung thuc va chua coéng bd dudi bat ky hinh thirc nao
trudc day. Nhitng sb liéu c6 trong ndi dung duge thu thap tir cac ngudn khac nhau co
ghi rd trong phan tai liéu tham khao. Néu phat hién c6 bat ky sy gian 1an ndo t6i xin
hoan toan chiu trach nhiém vé noi dung dd 4n cta minh.

Sinh vién thuc hién

Pham Ngoc Huy

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién
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Chuong 1: TONG QUAN VE HE THONG TREO

1.1.Cong dung, yéu ciu ciia h¢ thong treo
1.1.1. Cong dung

Trén 6t6, hé thong treo va cum banh xe dugc goi 13 phan chuyén dong cia 6td.
Chtic ning co ban cta phan chuyén dong 13 tao diéu kién thyc hién “chuyén dong banh
xe” cuia 6t dam bao cac banh xe ldn va than xe chuyén dong tinh tién, thyc hién nhiém
vu van tai ctia 6t0. Chuyén dong banh xe doi hoi giita banh xe va than xe phai c6 kha
ning truyén luc va momen theo cac quan hé nhat dinh. Trong chirc ning cua phan
chuyén dong néu bi mat mot phan hodc thay d6i kha ning truyén lyc va moémen co thé
1am phé4 hong chirc ning ciia phan chuyén dong.

Su chuyén dong ciia 6t6 trén dudng phu thudc nhiéu vao kha nang lan ém banh
xe trén nén va han ché t6i da cac rung dong truyén tir banh xe 1én than xe. Do vay giita
banh xe va khung v6 can thiét co sy lién két mém. Hé thong treo 14 tap hop tat ca nhiing
chi tiét tao nén lién két dan hoi gitra banh xe va than vo hodc khung xe nham thoa méan
cac chuc nang chinh sau day:

e Pam bao yéu cau vé do ém diu trong chuyén dong, tao diéu kién nang cao
dugc tinh an toan cho hang hoéa trén xe, do6 1a tap hop cac diéu kién nham
dam bao duy tri sirc khoé va giam thiéu nhitng mét moi vat 1y va tam sinh 1y
cua con nguoi (1ai xe, hanh khach). Cac dao dong co hoc cua 6t trong qua
trinh chuyén dong bao g@)m: bién d9, tan sb, gia tdc,...cac yéu tb nay cé thé
anh hudng téi sy an toan cua hang héa va trang thai lam viéc ctia con nguoi
trén 0tO.

e Pam bao yéu cau vé kha ning tiép nhan cac thanh phan luc va momen tac
dung giira banh xe va dudng nhiam ting toi da su an toan trong chuyén dong,
giam thiéu su pha hong nén duong cia 6t6, trong d6 mot chi tiéu quan trong
la d§ bam duong cua banh xe.

Hé théng treo ndi chung, gdbm c6 ba bd phan chinh 13: bo phan dan hoi, bd phan dan
huéng va bd phan giam chian. Mdi bo phan dam nhan mét chic ning va nhiém vu riéng
biét.

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 5
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e B0 phan dan hoi: dung dé tiép nhan va truyén céc tai trong thang dung, lam
giam va dap, giam tai trong dong tac dung 1én khung vo va hé théng chuyén
dong, dam bao d6 ém diu can thiét cho 6 t6 may kéo khi chuyén dong.

e B0 phéan din hudng: dung dé tiép nhan va truyén 1én khung cac lyc doc,
ngang cling nhu cac momen phan lyc va momen phanh tac dung 1én banh xe.
Pong hoc cia bd phan dan huéng xac dinh dic tinh dich chuyén tuong ddi
ctia banh xe d6i véi khung vo.

e B0 phan giam chn: cung v&i ma sat trong hé théng treo, c6 nhi€ém vu tao luc
can, dap tit cac dao dong ciia phan dugc treo va khong duoc treo, bién co
nang cua dao dong thanh nhiét nang ti€u tan ra moi truong xung quanh.

Ngoai ba bg phan chinh trén, trong h¢ théng treo cua cac 0 t0 du lich, 6 t6 khach va
mdt sd 6 td van tai, con c6 thém mot bd phan phu nira 1a bo phan 6n dinh ngang. B
phan nay c6 nhiém vu giam do nghiéng va cic dao dong lic ngang cia thung xe.
1.1.2.Yéu ciu

Hé thdng treo phai dam bao dugc cac yéu cau co ban sau day:

> Dic tinh dan hoi ciia hé thong treo (dic trung bai d6 vong tinh f; va hanh trinh
dong fi) phai dam bao cho xe c6 dd ém diu can thiét khi chay trén duong t6t
va khong bi va dap lién tuc 1én cac y han ché khi chay trén duong x4u khong
bang phang véi tdc d6 cho phép. Khi xe quay vong, ting tdc hoic phanh thi
vo xe khong bi nghiéng, ngira hay chic dau.

» Dac tinh dong hoc, quyét dinh bdi bd phan dan hudng, phai ddm bao cho xe
chuyén dong 6n dinh va c6 tinh diéu khién cao, cu thé la:

e Pam bao cho chibu rong co s va goc dit cac tru quay ding ctia banh xe
dan huéng khong doi hoic thay doi khong dang ké.

e Pam bao su twong tmg dong hoc giira cac banh xe va truyén dong 1ai, dé
tranh gay ra hién tuong tu quay vong hodc dao dong cac banh xe dan
hudng xung quanh try quay cua no.

> Giam chan phai c6 hé s6 dap tit dao dong thich hop dé dép tat dao dong duoc
hiéu qua va ém diu.
e (C6 khdi lugng nho, dic biét 1a cac phan khong dugce treo.
e Két chu don gian, d& bd tri. Lam viéc bén virng, tin cdy.

e Khong giy nén tai trong 16n tai cac mdi kién két véi khung hoic vo.

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 6
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e (6 d6 bén cao, gia thanh thap va muc d6 phirc tap két ciu khong 16n.
e (C6 do tin cay 16m, trong diéu kién st dung phu hop vdi tinh ning k¥
thuat, khong gip hu hong bat thuong.
Dbi v6i 6t6 buyt con duge cha ¥ thém cac yéu cau:
- C6 kha ning chéng rung, 6n truyén tir banh xe 1én thing, vo tdt.
- Tinh diéu khién va 6n dinh chuyén dong cao & moi tde do.
Dbi voi xe con chiing ta can phai quan tim dén cac yéu ciu sau :
- Gia thanh thip va d6 phuc tap cta hé thdng treo khong qua 1én.
- C6 kha ning chéng rung va chng 6n truyén tir banh xe 1én thung, vo tdt.
- Dbam bao tinh 6n dinh va tinh diéu khién chuyén dong cua 6 t6 & tbc do cao,
6 to diéu khién nhe nhang.
Hé théng treo cua 6td luon dugc hoan thi¢n, cac yéu ciu duoc thoa man & cac murc
d6 cao, boi vay tinh da dang cua ching ciing rét 16n.
1.2.Phén loai hé thong treo
1.2.1.Theo logi phan ti dan héi
e Loaikim loai g@)m: nhip 14, 10 xo try, thanh X04n.
e Loai cao su: chiu nén hodc chiu xoén.
e Loai khi nén va thuy khi.
1.2.2.Theo phwong phdp dap tit dao dong
e Loai giam chan thuy luc: tac dung mot chiéu va hai chiéu.
e Loai giam chin bang ma sat co: gdm ma sat trong bd phan dan hoi va trong bo
phan dan huéng.
1.2.3.Theo dang bé phén din hwéng
e Hé thong treo phu thudc: Dic diém dic trung 1 dung voi dam cau lién. Boi
vay, dich chuyén clia cac banh xe trén mot cau phu thudc 1an nhau. Viéc truyén
luc va md men tir banh xe 1én khung c6 thé thuc hién truc tiép qua cac phan tur

dan hodi dang nhip hay nhd cc thanh don

Hinh 1.1.Hé thdng treo phu thudc

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 7
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Hé théng treo phu thudc dugc str dung phé bién trén tat ca céc loai 6 td. N6 ¢6 wu
diém la: két cau don gian, gia thanh ré trong khi van dam bao dugc cac yéu ciu can
thiét, nhit 1a d6i voi nhitng xe c6 téc d6 chuyén dong 16m.

e Hé thong treo ddc lap: véi dim ciu cit, cho cac banh xe dich chuyén doc 1ap. Bo

phan huéng trong trudng hop nay cé thé 1a loai don, loai don - ng .

Loai don lai c6 loai: 1 don, 2 don, loai don lic trong mit phiang ngang, lic trong mit

phang doc va lic trong mit phing chéo.

)

Hinh 1.2.Hé théng treo doc lap
1 Giam x6c; 2 Giam chan; 3 Ban truc
Hé¢ théng treo doc lap thuong dugc st dung chu yéu & cau trude cac 6 t6 du lich.
N6 ¢6 vu diém la:
- Cho phép tang do vdng tinh va dong ciia hé théng treo, nhd d6 ting duge do
ém dju chuyén dong.
- Giam duoc hién tugng dao dong cac banh xe dan hudéng do hiéu tng mo men
con quay.
- Tang duoc kha ning bam duong, do d6 ting duoc tinh diéu khién va 6n dinh
cua xe.
- Phirc tap va dat tién khi st dung & cac cau chu dong.
Vi thé cac 6 t6 du lich hién dai thuong st dung h¢ théng treo phu thudc ¢ cau sau. Hé
théng treo doc 1ap & cic cau chu dong chi sir dung trén céc 6 t6 c¢6 tinh co dong cao.
1.3. Cac bd phén chinh ciia hé thong treo
Hé thdng treo gdbm c6 3 bd phan chinh: bd phan dan hdi, bd phan dan hudng va bo phan

giam chén. Ngoai ra, trong mdt sb hé théng treo c6 sir dung bo phan on dinh ngang.

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 8



Khdo sdt hé thong treo trén xe Hyundai Accent 2019

1.3.1.B$ phin dan héi
Chtrc nang:

e Labo phan ndi mém giita banh xe va thung xe, nham bién d6i tan sé dao dong
cho pht hop véi co thé con ngudi (60-80 lan/ph). Bo phan dan hdi c6 thé bb tri
khac nhau trén xe nhung n6 cho phép banh xe c6 thé dich chuyén theo phuong
thang dimg.

e B0 phédn dan hoi co thé 1a loai nhip 14, 10 xo, thanh xo0dn, budng khi nén, budng
thuy lyc....Pac trung cho b phan dan hoi 1a d6 cung, do cing lién quan chat ché
v6i tan s6 dao dong riéng (mot thong sb co tinh quyét dinh dén d6 ém diu). Mubn
c6 tan sd dao dong riéng phu hop vai sirc khoe ciia con ngudi va an toan cua hang
hoa can c6 do cing cua hé thong treo bién d6i theo tai trong. Khi xe chay it tai do
clmg can thiét co gid tri nho, con khi ting tai can phai c6 do cing 16n. Do vay cd
thé c6 thém cac bd phan dan hoi phu nhu: nhip phu, vau ty bang cao su bién
dang,...

1.3.1.1.Nhip 14

Nhip dugc 1am tir cac 14 thép moéng, c6 dd dan hdi cao, cac 1a thép c6 kich thude
chiéu dai nho déan tir 14 16n nhat goi 14 14 nhip chinh. Hai d4u cta nhip chinh duoc udn
lai thanh hai tai nhip dung dé ndi voi khung xe. Giita bd nhip co cac 16 dung dé bat
buldng siét cac 14 nhip lai voi nhau. Quang nhip dung dé giir cho céc 14 nhip khong bi so
1éch vé hai bén, cac 14 nhip c6 thé dich chuyén twong déi véi nhau theo chiéu doc. Khi
dich chuyén tuong ddi theo chiéu doc, gifra cac 14 nhip c¢6 lyc ma sat, lyc ma sat nay
dung dé dap tit dao dong theo phwong thing dimg cia 6t0. Khi lam viéc, mit trén cua 1a
nhip s€ chiu kéo, con mat dudi s€ chiu nén.

Trén 6t tai, 6td buyt, romooc va ban romooc phan tir dan hoi nhip 14 thudng dugc
st dung. Néu coi bd nhip nhu 1a mot ddm dan hoi chiu tai ¢ giira va tua 1én hai dau, khi
tac dung tai trong thang dmg 1én bd nhip ca bo nhip s& bién dang. Mot sé cac 14 nhip co
xu hudng bi cing ra, mot sé 14 nhip khac ¢ xu huéng bi ép lai. Nho su bién dang cta
cac 14 nhip cho phép cac 14 ¢o thé trugt trong dbi voi nhau va toan b nhip bién dang
dan hoi.

Thao rdi bo nhip 14 nay, nhan thiy ban kinh cong ciia ching ¢6 quy luat phd bién: cac
14 dai c6 ban kinh cong 16n hon cac 14 ngin (hinh 1.3). Khi lién két chung lai véi nhau
bang bulong xiét trung tdm, hay bo lai bang quang nhip mot s6 14 nhip bi ép lai con mot

sO 14 khéc bi cang ra dé tao thanh mot bo nhip c6 ban kinh cong gan dong nhat. Diéu
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nay thuc chit 1a da lam cho céc 14 nhip chiu tai ban dau (dwgc goi 13 tao tmg suét du ban
dau cho cac 14 nhip), cho phép giam duoc tng suit 16n nhit tic dung 1én cac 14 nhip
riéng ré va thu nhé kich thudc bd nhip trén 6t6. Nhu vay tinh chét chiju tai va do bén cua

14 nhip duoc tbi wu theo xu hudng chiu tai cua 6to.

Hinh 1.3. Két ciu bo nhip.
1- Bulong trung tam; 2- Vong kep.

Mot sb bo nhip trén 6t6 tai nho c6 mot s 14 phia dudi c6 ban kinh cong 16n hon
cac 14 trén. Két ciu nhu vay thuc chét 1a tao cho bo nhip hai phan khac lam viéc. Khi
chiu tai nho chi c6 mot sb 1a trén chiu tai (gidng nhu bo nhip chinh). Khi bd nhip chinh
¢6 ban kinh cong bang véi cac 14 nhip dudi thi toan thé hai phan ciing chiu tai va do
clng tang 1én. Nhu thé c¢6 thé coi cac 14 nhip phia duéi c6 ban kinh cong 16n hon 13 bo
nhip phu cho cac 1a nhip trén ¢6 ban kinh cong nho hon.

Trén cac xe c6 tai trong tac dung 1én cau thay doi trong gii han 16n va dot ngot,
thi dé cho xe chay ém dju khi khong hay non tai va nhip du cing khi day tai, ngudi ta
dung nhip kép gdm: mot nhip chinh va mot nhip phu. Khi xe khong va non tai chi cé
mot minh nhip chinh lam viéc. Khi tai ting dén mot gia tri quy dinh thi nhip phu bat dau
tham gia chiu tai cting nhip chinh, 1am ting d¢ cing cta hé thdng treo cho pht hop véi
tai.

Nhip phu c6 thé dit trén (hinh 1.4a) hay dudi (hinh 1.4b) nhip chinh, tuy theo vi
tri giita cau va khung ciing nhu kich thuéc va bién dang yéu cau cia nhip.

Khi nhip phu dat duéi thi d6 ctng cia hé thong treo thay doi ém diu hon, vi nhip
phu tham gia tir tr vao qua trinh chiu tai, khong dot ngdt nhu khi dat trén nhip chinh.
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b
Hinh 1.4. Cac phwong an b tri nhip
a- Phia trén nhip chinh; b- Phia dué1 nhip chinh;
1- Nhip chinh; 2- Nhip phu.
Nhip 14 loai phan tir dan hdi duge dung phd bién nhét
e Uudiém:

- Két cdu va ché tao don gian.

- Stra chita bao dudng dé dang.

- C6 thé d6ng thoi 1am nhiém vu ctia bd phan din hudng va mot phan nhiém vu
cua bg phan giam chan.

e Nhuoc diém:

- Trong lugng 16m, ton nhiéu kim loai hon tat ca cac co cdu dan hdi khac, do thé
nang bién dang dan hoi riéng (ctia mot don vi thé tich) nhé (nhé hon cua thanh xoan 4
1an khi c6 ciing mot gia tri mg suat: ¢ = 7). Theo thdng ké, trong luong cua nhip cong
giam chan thudng chiém tir (5,5 + 8,0)% trong lwong ban than cua 6to.

- Thoi han phuc vu ngan: do ma sat giita cac 14 nhip 16n va trang thai ing suat
phire tap (Nhip vira chiu céc tai trong thang dung vira chiu mémen ciing nhu cac luc doc
va ngang khac). Khi chay trén dudng tot tudi tho ciia nhip dat khoang (10 + 15) van
Km. Trén dudng xau nhiéu 6 ga, tudi tho ctia nhip giam tir (10 + 50) lan.
1.3.1.2.Lo xo tru
chi ¢6 chirc ning 1a mot co cau dan hoi khi bo phan chiu luc theo phwong thang dung.
Con céac chire ning khac cia hé théng treo s& do bo phan khac dam nhan. Lo xo chu yéu
dugc sir dung trong hé théng treo doc 1ap, no cod thé dat & don trén hay don dudi cua bd
phéan dian huéng..

Lo xo tru 1a loai duge ding nhiéu 6 6 t6 du lich vdi ca hé thong treo doc lap va

phu thudc. So véi nhip 14, phan tr dan hodi dang 16 xo tru ¢é nhitng vu - nhuge diém sau:
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e Uudiém:
- Két cdu va ché tao don gian.
- Trong luong nho.
- Kich thuéce gon, nhét 12 khi b tri giam chin va bo phan han ché hanh trinh
ngay bén trong 10 xo.
e Nhuoc diém:
- Phan ttr dan hoi loai 16 xo 1a chi tiép nhan duogc tai trong thing ding ma khong
truyén duoc cac luc doc ngang va ddn hudéng banh xe nén phai dit thém bo phan
huodng riéng.
-Phan tr dan hoi 16 xo chu yéu la loai 10 xo tru lam viéc chiu nén véi dac tinh
tuyén tinh. C6 thé ché tao 10 xo v6i budc thay ddi, dang con hay parabol dé nhan
duoc dic tinh dan hdi phi tuyén. Tuy vay, do cong nghé ché tao phuc tap, gia
thanh cao nén it dung.
C6 ba phuong an lap dit 10 xo 1én 6 t6 1a:
- Lap khong ban 1& (hinh 1.5a).
- Lip ban 1& mot dau (hinh 1.5b).
- Lip ban 1& hai dau (hinh 1.5¢).

Hinh 1.5.Céc so dd lip dit 10 xo trong hé thong treo.
a- Khong c6 ban 1&; b- Ban 1&é mot dau; c- Ban 1¢ hai dau.

Khi 1ap khong ban 18, 10 xo s& bi cong khi bién dang lam xuat hién cac luc bén va
mé men udn tac dung 1én 10 xo0, khi lép ban 1& mot dau thi mo men udn s8& triét tiéu, khi
lap ban 18 hai dau thi ca mé men udn va luc bén déu bang khong.

Vi thé trong hai trudng hop dau, 10 xo phai lap dat thé nao dé & trang thai can
béng tinh mémen ubn va luc bén déu béng khong. Khi 10 xo bi bién dang max, lyc bén
va mb men udn s& 1am ting Ung suat 1én khoang 20% so vi khi 10 xo chi chiu luc nén

max.
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Lo xo duogc dinh tAm trong cic gbi d& bang bé mit trong. Giira 10 xo va bo phan
dinh tdm can c6 khe hé khoang (0,02+0,025) dudng kinh dinh tdm dé bu cho sai sb do
ché tao khong chinh x4c.Dé tranh ting ma sat giita cac vong 10 xo va vanh dinh tam,
chiéu cao cta né can phai liy bang 1+1,5 duong kinh soi day 10 xo va cac vong 10 xo
khong duoc cham nhau & tai trong bat ky.

- Khi 16 xo dugc lam tir day thép c6 duong kinh khong ddi thi bién dang cua 16
xo s& thay dbi ti 16 thuan véi luc tic dung. Diéu d6 c6 nghia 13 néu dung 16 xo mém thi
n6 s& khong du ctng dé chiu tai 16n va nguoc lai néu dung 10 xo ctng dé chiu tai trong
16n thi n6 lai giam tinh ém dju chuyén dong khi tai nho. Dé khic phuc nhuge diém nay
nguoi ta co thé san xuat cac loai 10 xo cai tién nhu: 16 xo c6 dudng kinh day khac nhau,
160 x0 ¢6 budc khac nhau, 16 xo con...
1.3.1.3.Thanh xodn

-Thanh xo4n gidng nhu 16 xo xoan loai ndy ciing chi ¢ chirc nang dan hoi khi
chiu luc tac dung theo phuong thang dimg con lai chitc ning khac do bo phan khéc cia
hé théng treo dam nhan.

-Thanh xoan 1a mot thanh bang thép 10 xo,dung tinh dan hoi xoan dé can lai sy
xoan. Mot dau thanh xoin duoc ngam chit vao khung hay mot dam nao d6 ciing than 6
t6, dau kia duoc gén vao mot két cdu chiu xodn cua hé théng treo.
Thanh xoén dugc dung & mat s6 0 t6 du lich va tai nho. N6 ¢o nhiing vu - nhugc diém
sau:
e Uu diém:

- Két cdu don gian, khdi lugng phan khong dugc treo nho.

- Tai trong phan b 1én khung tot hon (khi thanh xo04n bb tri doc) vi mémen ciia
cac luc thang dung tac dung 1én khung khong nam trong ving chiu tai, noi lip cac don
dan huéng ma ¢ dau kia cta thanh xoén.

e Nhuoc diém:

- Ché tao kho khan hon.

- B6 tri 1én xe kho hon do thanh xodn thuong ¢ chiéu dai 1on.

Pic diém két cau: thanh xodn co thé c6 tiét dién tron (hinh1.6a,b) hay tdm (hinh
1.6¢), 1ap don (hinh 1.6¢) hay ghép chum (hinh 1.6d). Phd bién nhét 14 loai tron vi ché
tao don gian, c6 kha nang tang do bong bé mat dé tang do bén. Loai tAm ché tao cling
don gian va cho phép giam do ctimg tuy khéi lwong cé tang 1én. Thanh xoan ghép chum

thuong st dung khi két cdu bi han ché vé chiéu dai. Thanh xoan dugc lap nbi 1én khung
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va voi banh xe (qua cac don dan huéng) bang cac dau then hoa. Then hoa thuong cd

dang tam giac v6i goc giita cac mit then bang 90°.
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Hinh1.6.Céc dang két cu cua thanh xoan.
1.3.1.4. Phan tir dan héi logi khi nén
Phan tir dan hoi khi nén duoc dung & mot s6 6 t6 du lich cao cép hoac trén cac xe cb
trong lugng phan duoc treo thay doi 16n nhu cac 6 t6 khach va tai ¢ 1on.
e Uu diém:

- Bing céach thay doi ap suét khi, c6 thé tu dong diéu chinh d6 ctimg cua hé théng
treo sao cho do vdng va tan sé dao dong riéng ctia phan dugc treo 1a khong ddi véi cac
tai trong tinh khac nhau (dic tinh phi tuyén).

- Cho phép diéu chinh vj tri ctia thung xe d6i voi mit duong. Di véi hé thong
treo doc 1ap con c6 thé diéu chinh khoang sang gam xe.

- Khéi lwgng nho, lam viéc ém diu.

- Khong c6 ma sat trong phan tir dan hoi.

- Tubi tho cao.

e Nhuoc diém:

- Két cau phuc tap, dat tién.

- Kich thudc cong kénh.

- Phai dung bd phan dan hudng va giam chan doc lap.

Két cdu: phan tir dan hoi c6 thé c6 dang bau tron (hinh 1.7) hay dang 6ng (hinh 1.8). Vo
bau ciu tao gdm hai 16p s¢i cao su (ni 1ong hay capron), mit ngoai phii mot 16p cao su

bao vé, mit trong 16t mot 16p cao su lam kin. Thanh v6 day tir 3+5 mm. Loai bau c6 thé
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c6 tir 1 dén 3 khoang phén cach boi cac dai xiét bing thép. Vanh bau cé cac 151 thép

tang bén va duogc kep chit dén cac mit bich hay piston bang cac vong kep.

@ 260 (285)
4 @1000108)
e —

3 | =

@ 20(16)

?@160(212) |

©125(180)

@ 150(156)

Hinh 1.7.Phan tr dan hoi khi nén loai bau Hinh 1.8.Phan ttr dan hoi khi nén loai 6ng

1- Vo bau; 2- Pai xiét; 3- Vong kep; 1- Piston; 2- Ong 16t; 3- Bulong;

4- L3i thép ting bén. 4,7- Bich kep; 5- U cao su; 6- VO boc

8- Pau ndi; 9- Nap bau.

Ap suat khi nén trong phan ttr dan hoi Gmg vdi tai trong tinh bang (0,5+0,6) MPa.
Ap suit nay can thap hon ap suat 1am viéc cta hé théng cung cap tir (0,1+0,2) MPa dé
dam bao ap suat du trong truong hop 6 t6 qua tai.

Loai 6ng so v&i loai bau tron ¢ vu - nhuoce diém:

- Ung véi cung mét tai trong thi n6 c6 kich thude va khdi luong nho hon.

- Cho phép nhan duoc dic tinh dan hdi yéu cau bang cach tao bién dang piston
thich hop.

- Cho phép d6 nghiéng léch 16n va khong yéu cau lap dit chinh xac cao, vi ¢o
kha nang tu dinh tam theo piston.

- Ma sat trong 16n hon nén do bén giam.

- Chiu tai 16n va diéu kién lam viéc phtc tap hon.
1.3.1.5. Phan tir dan hoi thuy khi

Phan tir dan hoi thuy khi duogc sur dung trén cac xe co tai trong 16m hodc rat 16m.
Ngoai cac vu diém twong tu nhu phan tr dan hoi khi nén, phan tr dan hoi thuy khi con
¢6 cac uu - nhuge diém:

- C6 dic tinh dan hoi phi tuyén.

- Déng tho1 [am duge nhiém vu ctia bd phan giam chén.

- Kich thuéc nhé gon hon vi 4p suat 1am viéc cao hon (dén 20 MPa).

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 15



Khdo sat hé thong treo trén xe Hyundai Accent 2019

- Két cau phuc tap, dt tién.

- Yéu cau do chinh xac ché tao cao.

- Nhiéu dém lam kin.
Két cAu: do 4p sudt lam viéc cao nén phan tir dan hoi thuy khi c6 két cdu kiéu xylanh
kim loai va piston dich chuyén trong d6. Xylanh dugc nap ddu nhu thé nao dé khong khi
khéng tryuc tiép tiép xtic voi piston. Tire 14 ap suat duge truyén giita piston va khi nén
thong qua méi trudng trung gian 13 16p ddu. Dau ddng thoi co tac dung giam chan khi
tiét luu qua céc 16 va van b tri két hop trong két cau.

Phan ttr dan hoi thuy khi c6 thé phan ra cac loai: c6 khdi lugng khi khong d6i hay
thay d6i. C6 hay khong c6 budng d6i ap. Khong diéu chinh hay diéu chinh dugc.

Phén tir ¢an hoi thuy khi khong c6 budng ddi ap 1a loai c6 két cau don

gian nhat

Hinh 1.9. Phan tir dan hdi thuy khi loai khong c6 budng ddi 4p.
Khoang chinh I véi khi tro c6 thé bé tri trong xylanh (hinh 1.9a),
trong can piston (hinh 1.9b) hay trong bau hinh cau (hinh 1.9¢ va 1.9d).
Phan tr dan hoi thuy khi c6 budng ddi ap két ciu nhu trén hinh 1.10. Budng dbi
ap chira khi tro II duoc bd tri trén can piston. Budng ddi p cho phép thay doi dic tinh
ctia phan tir dan hoi trong gidi han rong nhd dam bao mot t6 hop xac dinh giira thé tich

va ap suit khi trong budng khi chinh va budng dbi ap.
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Hinh1.10. Phan tr dan hoi thuy khi loai c6 budng dbi ap.

Cac 10 tiét luu sir dung dé dap tat dao dong (giam chan) c6 thé b tri trong piston,
trén vach ngan cua khoang chinh hay khoang ddi 4p.

Khi nén chd tiép x0ic voi chét long bi hoa tron mat phﬁn vao no khi ap suét cao
va tach ra khoi chét 16ng khi ap suét thap. Vi thé d6i véi loai hé théng treo diéu chinh
duogc, ngudi ta sir dung phan tir dan hdi véi piston hay vach ngan mém dé tranh khong
cho khi nén thoét ra cuing véi chét long khi diéu chinh. Ap suét & hai phia vach ngan xap
xi bang nhau, vi thé tai trong tac dung 1én no trong thoi gian lam viéc khong 16n.

1.3.2. Bj phin dén huwong

Bo6 phan dan huéng c6 nhiém vu truyén cac luc doc, lyc ngang va cac moé men tur
banh xe trén khung hodc than 6 t6. N6 c6 thé c6 nhitng chi tiét khac nhau tiy thudc hé
thong treo phu thudc hay hé thong treo doc 1ap, phan tir dan hoi 13 nhip, 16 xo hay thanh
xoan.

Cho phép cac banh xe dich chuyén thang dimg ¢ mdi vi tri ctia n6 so voi khung vo,
banh xe phai dam nhan kha ning truyén lyc diy du. B phan dan hudng phai thuc hién
t6t chtrc nang nay. Trén mdi hé thong treo thi bo phan dan hudng c6 ciu tao khac nhau.
Quan hé cua banh xe voi khung xe khi thay d6i vi tri theo phuong thang dimg duoc goi
la quan h¢ dong hoc.

Kha nang truyén luc & mdi vi tri duoc goi 1a quan hé dong lyc hoc cua hé treo.
Trong mdi quan hé dong hoc cac thong sé chinh dwge xem xét 1a : sy dich chuyén
(chuyén vi) cia cac banh xe trong khong gian ba chiéu khi vi tri banh xe thay ddi theo
phuong théng ding (Az).Méi quan h¢ dong luc hoc dugc biéu thi qua kha nang truyén

cac luc va cac mo men khi banh xe & cac vi tri khac nhau.
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O hé thdng treo phu thudc néu phan tir dan hoi 1a nhip 14 thi nhip s& dam nhén ludn vai
trd ctia bo phan hudng (hinh 1.11g). Néu phan tir dan hoi khong thue hién duogc chirc
ning ctia bo phan hudng thi ngudi ta dung cac co cdu don 4 thanh hay chit V (hinh
1.11e).

Do céc banh xe dugc ndi v6i nhau boi dam cau lién, nén khi mot trong cac banh
xe dich chuyén thing dung s& lam cho mit phang quay cua cac banh xe thay doi,
nghiéng di mot goc A, ddng thoi vét banh xe ciing thay d6i mot lugng AB kha 16n (hinh
1.12).

Hinh 1.11. So db bd phan hudng cia hé théng treo phu thudc.

Sy thay doi goc nghiéng cuia mit phang quay banh xe s& lam xuat hién céc
moémen con quay. Cac mémen con quay ndy sé& lam cho cau bi xoay di va cac banh xe
dan huéng dao dong xung quanh try quay dung. Pic biét ¢ tbe do 16n, cac banh xe dan
huéng dao dong manh c6 thé 1am xe mat tinh diéu khién. Sy thay d6i vét banh xe AB,
gdy truot ngang banh xe lam mon 16p va giam tinh 6n dinh.

Trong h¢ théng treo doc 1ap, bd phan dan hdi va bod phan hudéng dugc lam riéng
r€. B phan dan hoi thuong 1a cac 10 xo try hay thanh xodn, con bd phan hudng la cac
thanh don duoc 1am theo mot sd so d6 nhu trén hinh 1.13. dudi day.

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 18



Khdo sat hé thong treo trén xe Hyundai Accent 2019

“hg Mog

et

&)
Hinh 1.12 . Hién tuong dao dong banh xe dan hudng
do mémen con quay khi banh xe dich chuyén thang dimg.

a-Banh xe 1én map mo; b- Momen con quay; c- Dao dong banh xe dan hudng.
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Hinh 1-13. So d6 bd phan hudéng h¢ théng treo ddc lap.
I-Loai 1 don; II- Loai hai don chiéu dai br:ing nhau;
I1Iva IV- Loai 2 don chiéu dai khac nhau;

Ddi voi loai mot don (hinh 1.13a), khi banh xe dao dong cac hi¢én tuong xay ra
turong ty nhu ¢ hé théng treo phu thudc tirc 13 AB va A 16n. Vi thé né thuong st dung &
cau sau khong dan huéng ma khong sir dung & cau trude dan hudng. Mudn giam AB va
A phai ting chiéu dai don dan dén kho b tri.

Loai hai don chiéu dai bang nhau (hinh 1.13b), loai trir dugc hoan toan sy thay
d6i goc nghiéng clia mit phang quay banh xe. Tuy vay su thay doi chiéu rong vét AB
van kha 16n, gdy mon 16p va giam tinh 6n dinh ngang ciia xe.

Loai hai don chiéu dai khac nhau (hinh 1.13¢ va 1.13.d) 1a loai dugc sir dung phd
bién nhét. Liic ndy tuy goc nghiéng mit phang quay van thay doi nhung véi gia tri nho

khoang 5°+6°, nén moémen con quay sinh ra khong thiang duoc momen ma sét trong hé
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théng dé lam dao dong cac banh xe dan huéng. Luong thay dbi chiéu rong co sé AB
cling nho hon, c¢6 thé duogc bu lai boi s dan hoi cia 16p nén khong gay ra hién tuong
truot 16p trén mit dudng.
Thuong thuong ty s giira chiéu dai cac don % =0,55+0,65 va tuong mg 1a A <

1
(59+6°), AB < (4+5) mm.

Loai don - dng hay Macpherxén (hinh 1.14) hién nay dugc st dung rat rong rai,
dac biét trén cc 6 t6 du lich san xuét loat 16n hay céac 0 t0 tai trong 16n véi phz‘in tor dan
hdi thuy khi. Day thuc chat 1a mot két cau bién thé cua loai hai don chiéu dai khac nhau
v6i chiéu dai don trén bang khong, tru quay dung hay thanh ndi hai don dugc lam dudi
dang 6ng léng thay doi duge do dai dé dam bao dong hoc cua banh xe. Pac diém d6 cho
phép bd tri ludn giam chan (hinh 1.14a) hay phan tir dan hoi thuy khi (hinh 1.14b) vao
két cau tru quay ding hay thanh ndi. Nho d6 don gian duoc két cau, giam dugc s6
luong khau khép va giam duoc khéi luong ciing nhu khong gian bo tri hé thong treo.
Nhuoc diém cua két ciu nay 13 yéu cau chét luong ché tao dng truot cao, cac thong sb
dong hoc kém hon so véi loai hai don chiéu dai khéac nhau.

Hinh 1.14. Hé thong treo doc lap c6 bd phan hudng loai don - éng.

1,10-16p xe;2,6- ndi voi khung xe;3,7- xilanh thuy luc;4,8- ndi véi gﬁm xe;5- 10 xo;

Két ciu nay dam bao cho goc dat tru dimg va bai vay goc dat banh xe khong thay do6i
khi banh xe dich chuyén. Do d6 loai trir kha ning xuit hién momen con quay gay ra dao
dong banh xe quanh tru quay.
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Hinh 1.15. So dd hé théng treo doc 1ap c6 bo phan hudng loai nén.
1.16p xe;2 10 x0;3 6ng dan hudng
Chiéu dai va chiéu rong co sé cua xe thay doi khong dang ké (chu yéu do do
nghiéng doc va ngang ctia chdt gay ra). Tuy vay sir dung hé thong treo loai nay trén 6 to
gap nhiéu khé khan vi kho bé tri va kho giam ma sat & bo phan hudng.
1.3.3 Bj phdn giam chén
Trén xe 0t6 giam chan duogc sir dung véi muc dich sau:

e Giam va dap tat cic va dap truyén lén khung khi banh xe lan trénnén dudng
khong bang phang nham bao vé duoc b phan dan hoi va tang tinh tién nghi cho
nguodi st dung.

e Pam bao dao dong cua phan khong treo & mirc d6 nho nhat, nham lam tét su tiép
xUc cua banh xe vé1 mét duong.

e Nang cao cac tinh chat chuyén dong cta xe nhu kha ning ting tc,kha ning an
toan khi chuyén dong.

Hién nay dé dap tit cac dao dong cuia xe khi chuyén dong nguoi ta dung giam chin thiy
luc. Giam chin thuy luc sé bién co nang cac dao dong thanh nhiét nang va sy lam vi¢c
ctia n6 1a nhd ma sat giita cac chat 1ong va 15 tiét luu 13 ma sat chu yéu dé dap tit cac
dao dong. Giam chin phai dam bao dap tit nhanh cac dao dong néu tan sé dao dong 16n
nhiam muc dich tranh cho thung xe lic khi duong map mé va phai dap tit cham cac dao
dong néu 6t6 chay trén duong it map mé dé cho 6t6 chuyén dong ém diju.

Trén 6t6 hién nay cha yéu sir dung 13 giam chén ong thuy luc c6 tac dung hai chiéu &

cAu trac hai 16p.
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e Giam chén hai 16p vo
Day 1a mot loai giam chin quen thudc va dugc dung phd bién cho 6t6 tir trude dén nay.
Trong giam chén, piston di chuyén trong xy lanh,chia khong gian trong thanh budéng A
va B. O dudi cua xy lanh thuy luc c6 mot cum van bu.Bao ngoai vé trong 1a mot 16p vo
ngoai, khong gian gitta hai 16p v6 13 budng bu thé tich chét l1ong va lién hé véi B qua
cac cum van mdt chiéu (IILIV).Budng C duoc goi 1a budng bu chit 1ong, trong C chi
dién diy mot ntra, khong gian con lai chira khong khi c6 ap sudt khi quyén.

-Nguyén 1y lam viéc:
O hanh trinh nén (banh xe tién lai gan khung xe), liic d6 ta c6 thé tich budng B giam nén
ap suét ting, chat 1ong qua van (I) va (IV) di 1én khoang A va sang khoang C ép khong
khi & budng bu lai. Vo ngoai ctia giam chan c6 tac dung chira dau va thoat nhiét ra moi
truong khong khi xung quanh.Trén nip cua giam chan co phdt che bui, phdt chian dau
va cac 16 ngang dé boi tron cho truc giam chan trong qué trinh lam viéc. O hanh trinh
tra (banh xe di xa khung xe). Thé tich buong B ting do dé ap suat giam, chat long qua
van (ILIII) vao B, khong khi ¢ budng bu gidn ra, ddy chat 1ong nhanh chéng dién day
vao khoang B. Trong qua trinh lam viéc ctia giam chin dé tranh bo cimg bao gid ciing
c6 cac 16 van luu thong thudng xuyén. Cau trac cta né tuy thude vao két cdu cu thé.Van
tra, van nén cia hai cum van ndm & piston va xylanh trong cum van bu c6 két cdu mé
theo hai ché d6, hodc céc 16 van riéng biét dé tao nén lyc can giam chéntucmg ung khi
nén manh, nén nhe, tra manh, tra nhe. Khi chat long chay qua 16 van co tiét dién rat nho
tao nén lyc ma sat 1am cho néng giam chan 1én. Nhiét sinh ra truyén qua vo ngoai (8) va
truyén vao khong khi dé can bang ning luong.
Uu diém
Giam chan hai 16p c6 do bén cao, gia thanh ha lam viéc & cd hai hanh trinh, trong luong
nhe.
Nhuoc diém
Khi 1am viéc & tan sb cao co6 thé xdy ra hién twong khong khi 13n vao chét long dé giam
hiéu qua cua giam chén.
Sy khéc nhau giita cac giam chin hién nay 13 ¢ cac két cAu van tra van nén, cum bao kin
va duodng kinh, hanh trinh 1am viéc. Viée bb tri trén xe cho phép nghiéng tbi da 1a 45° so

v6i phuong thing dung.
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1.Khoang vé trong;2. Phét lam kin; 3. Bac dan huéng; 4.Vo chin bui
5.Piia day; 6. Piston; 7.Van cd dinh; 8.V ngoai.

Hinh 1.16. So d6 céu tao cua giam chan hai 16p vo c6 tac dung hai chiéu

Giam chan mot lop vo

Nouyén ly lam viéc

Trong mot giam chan mot 16p vo khong con bu dau nita ma thay thé chic ning cua

n6 1 budng II chtra khi nén ¢6 P = 2,5.10° N/mm? dy 1a su khac nhau gita giam chan
mot 16p vo va hai 16p vo.
Khi piston dich chuyén xudng dudi tao nén su chénh ap din dén md van (1) chét long
chay nén phia trén cua piston.Khi piston di 1én 1dm mé van (7) chét long chay xubng
duéi piston.ap suét trong giam chan s& thay doi khong 16n va dao dong xung quanh vi
tri can béng VOl gia tri ap suét tinh nap ban dau, nho vay ma tranh dugc hi¢n tuong tao
bot khi, mdt trang thai khong an toan cho sy lam viéc cua giam chan. Trong qua trinh
lam viéc piston ngin cach (4) di chuyén tao nén su can bang giita chat long va chat khi
do d6 ap suat khong bi ha xudng dudi gia tri nguy hiém. Giam chin c6 d6 nhay cao ké
ca piston dich chuyén rat nhé, tranh duoc hién tuong cudng buc chay dau khi nhiét do
thay d6i s& 1am cho ap suat thay doi.
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1.Van mét chiéu ;2.Diia déy ;3.Cum lam kin;4.Xy lanh;
5 .Buéng chira dau;6.Piston;7.Van mot chiéu; 8.Khoang chtra khi

Hinh 1.17. So d6 céu tao cua giam chan 6ng thuy luc mot 16p vo ¢6 tac dung hai chiéu.

So sanh giira hai loai giam chan

So sanh voi loai giam chan hai 16p v, gidm chan mdt 16p vo ¢ uu, nhuge diém sau :

Khi ¢6 ciing dudng kinh ngoai, duong kinh ctia can piston ¢ thé 1am 16n hon ma
su bién dong twong ddi cua ap suit chat 16ng s& nho hon.

Diéu kién tod nhiét tét hon.

O nhiét d6 thap (ving bang gia) giam chin khong bi bo ket & nhitng hanh trinh
dau tién.

Giam chén c6 piston ngin cach cé thé 1am viéc & bat ky goc nghiéng bd tri nao.
Nho cac vu diém nay ma giam chan mot 16p mdt 16p vo duge st dung rong rai
trén hé treo MacPherson va hé treo don doc ¢ thanh ngang lién két.

Nhuoc diém cua dan huéng can piston hong trude phdt bao kin.

O loai giam chdn mot 16p vo: phdt bao kin hong trude dng din hudng cua can

piston.

1.3.4 Thanh én dinh

Thanh 6n dinh c6 tac dung khi xuét hién sy chénh 1éch phan luc théng dang dat lén

banh xe nham san bdt tai trong tir bén cau chiu tai nhiéu sang bén cau chiu tai it hon.

Cau tao chung cua no6 c¢6 dang chit U. Cac dau chit U no6i v61 banh xe con than noi voi

vO nho cac 0 d& cao su.
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CAu tao chung thanh 6n dinh ¢ dang chir U, lam viéc giéng nhu mot thanh xodn
dan hodi. Co hai dang b tri:

- Cac dau chir U ndi véi banh xe (dAm cau), con than thanh 6n dinh ndi voi than
xe nhd cac 6 d& bang cao su.

- Trén mot sd 6td ¢6 dang bét nguoc lai: hai dau cta chit U ndi v6i than xe, than
thanh 6n dinh ngang néi voi ddm cau clng.

Thanh 6n dinh ngang chi chiu xoan khi ¢6 su sai léch lyuc tac dung 1én hai dau
(gdy x04n) cua no.

Khi xe chuyén dong trén dudng khong bang phang hodc quay vong, dudi tac
dung cua luc bén (luc ly tam, gi6 bén,..), phan luc thang dung cia hai phan tir dan hoi
trén mot cau thay doi, mot bén ting tai va mot bén giam tai giy nén su nghiéng than xe.
Thanh 6n dinh ngang lap trén 6t dugc xem 1a bo phan dan hoi phu véi chiic ning han
ché sy nghiéng than xe. Vi cac 6t0 co yéu cau cao vé tién nghi doi hoi bo phan dan hoi
(nhip 14, 10 xo, thanh xo04n,...) ¢4 d6 cing nho. Kha ning giy nén moémen chdong 14t clia
bd phan dan hoi chinh nhé, vi vay can thiét thém vao hé thong treo thanh 6n dinh ngang.
Khi lam viéc & cac ving goc nghiéng ngang than xe gan gia tri gidi han, mémen chéng
1at dam bao can bang voi mémen gy lat thi hé thong treo khong co6 mat phan tir dan hoi
phu (thanh 6n dinh).

1.3.5. Cac bp phdn khac

Ngoai cac bd phan ké trén, hé théng treo ctia 6t6 con co cac bd phan khac:

- VAu cao su ting cimg: thudng dit trén nhip 14 va ty vao phan bién dang cta
nhip 14, két cau nay 1am giam chiéu dai bién dang cua nhip 13 khi ting tai. Vau cao su
vua tang cing vura han ché hanh trinh 1am viéc cta banh xe (duoc goi la vau han ché
hanh trinh). Cac vau han ché hanh trinh trén thuong duogc két hop véi chirc ning ting
cung cho bg phan dan hoi. Céc vAu han ché hanh trinh nay c6 khi dugc dat trong vo cua
giam chan.

- Cac gbi d& cao su: lam chirc ning lién két mém. N6 c6 mit ¢ hau hét cac moi
ghép v6i khung vo. Ngoai chirc ning lién két, né con co tic dung chéng rung truyén tir
banh xe 1én, giam tiéng 6n cho khoang ngudi ngdi.
1.4.Céc loai hé thong treo pho bién hién nay
1.4.1.H¢ thong treo phu thugc

Dic trung cua hé thong treo phu thudc 13 cac banh xe lap trén mot dam cau

cimg. Trong truong hop cau xe 1a bi dong thi ddm d6 13 mot thanh thép dinh
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hinh, con truong hop 13 cau chu dong thi dam 1a phan vo cau trong d6 c6 mot
phan cua hé théng truyén lyc.

Déi voi hé treo nay thi bo phan dan hdi cé thé 1a nhip 14 hoic 16 xo xo0dn dc, bd
phan dap tat dao dong 1a giam chan. Néu bo phan dan hoi 1a nhip 1a thi ngudi ta sir
dung ca bo nhip gém nhiéu 14 nhip ghép lai v6i nhau bang nhiing quang nho va
duoc bat chit voidim ciu & gifra nhip. Hai dau nhip dugc udn tron lai dé mot dau
bat voi thung hoic khung xe bang khdp tru con dau kia bat v6i thing hodc khung
xe bang quang treo dé cho nhip dédang dao dong va dam bao c6 kha ning truyén
luc doc va ngang.

Hinh 1.18 1a hé théng treo phu thudc loai nhip 14. CAu tao hé théng treo phu thudc
st dung nhip 14 bao gdm: dim cau, nhip 14, giam chén, thanh 6n dinh. Trong hé théng
treo nay c6 dam cau lién ndi giira hai banh xe. Hai dau nhip 14 ndi v6i khung xe thong
qua khép quay va quang treo, tao diéu kién cho su bién dang cta nhip 14 ¢ cac tai trong
khac nhau. Phan gitra nhip 14 gin voi ciu xe. Nhip 14 vira tao kha ning ndi mém voi
than xe vira c6 kha ning cb dinh vi tri cia cau véi than xe. Nhu vay, nhip 13 vira 13 bd
phan dan hdi va vira 1a bd phan dan hudng.

Hinh1.18 :Hé théng treo phu thudc loai nhip 14.
1- Nhip 14; 2- Vong kep; 3- Chot nhip; 4- Quang treo; 5- Gia do;
6- Giam chan; 7- U ty; 8- Khung xe; 9- Quang nhip; 10- Dam cau.

Dam cau 10 dugc ndi véi nhip nhd cac quang nhip. Nhip 14 1 bao gom cac 1a
nhip ghép lai, 14 nhip chinh duoc cubn tron & hai dau tao nén cac 6 quay khép tru. Pau
trudc cua nhip 1a ¢6 dinh trén khung xe va c6 thé quay twong dbi nho cac 6 cao su, dong
thoi co thé truyén luc doc tir banh xe 1én khung va ngugc lai. Dau sau 1a khép tru di
dong theo két ciu quang treo 4. Quang treo bd tri gitta khung xe va dau sau ctia bd nhip.
SVTH: PhamNgocHuy ~ GVHD:TS.LéMiph Tién 26




Khdo sdt hé thong treo trén xe Hyundai Accent 2019

Céc luc bén c6 thé truyén tir khung xe qua khép tru, nhip 14, quang nhip, dam cau t6i
banh xe. Giam chin 6 bit giira dAm cau va khung xe duoc dit nghiéng theo chiéu doc
than xe. Hé thdng treo khong sir dung thanh 6n dinh ngang.

Uu, nhuge diém cta hé thé)ng treo phu thudc:

- Két cdu don gian, gia thanh ré trong khi van dam bao duoc cac yéu ciu can
thiét, nhat 1a d6i voi nhitng xe c6 téc d6 chuyén dong khong 1on.

- Khi téng ngoai lic theo phuong ngang tac dung 1én 6t6 16n hon tong kha ning
bam bén cua c4 hai banh xe, s& xay ra hién tuong truot ngang. Néu dam cau lién, khi
chiu luc bén (ly tim, dudng nghiéng, gid bén) hai banh xe duoc lién két cimg s& han ché
duoc hién tugng trugt bén banh xe.

- Dé thao lap va stra chira, gia thanh thap.

- Khéi luong phﬁn khong dugc treo 16n, dac bi¢t trén cau chu dong. Khi xe di
trén duong khong bang phang, tai trong dong sinh ra s& gdy nén va dap manh giita phan
khong treo va phan treo (thung xe), lam giam d6 ém diu chuyén dong ciia 6t6. Mat khéc,
banh xe va dap manh trén nén duong 1am xau su tiép xic banh xe voi dudng.

- Khoang khong gian phia dudi gam xe phai 16n, di dam bao cho dam cau thay
d6i vi tri, do vay: hodc chiéu cao trong tam phai 16n, hodc phai giam bét thé tich khoang
chira hang cua xe.

Vi céc uu, nhuge diém trén, hé théng treo phu thudc duoc dung nhiéu cho 6t6
tai va oto buyt.
1.4.2.H¢ théong treo déc lip

Dic diém cta co cau treo doc 1ap 1a hai banh trudc khong ndi lién bang mot dam cimg
ma bang dam ciu cit, banh nay khong phu thudc vao banh kia, cho phép cac banh xe
dich chuyén doc 1ap. Bo phan hudng trong trudng hop ndy c6 thé 13 loai don, loai don -
6ng hay con goi la McPherson. Loai don lai c6 loai: 1 don, 2 don, loai don lac trong mat
phang ngang, lac trong mat phang doc va lic trong mit phang chéo.

hinh 14 co cu treo doc 1ap voi co cAu dan huodng loai hai don, g6m co: 10 xo
xodn c 1 1 phan tir dan hdi clia co cdu treo, tya 1én tay don dudi 2. Tay don 2 ndi lién
v6i truc 4 nho khép ban 18 3, truc 4 ndi lién voi dam ngang. Pau dim ngang ding lam
diém tua cta 10 xo. Giira 10 xo va dAm cau dit mot dém cao su cd g0. BO giam xoc kiéu
dng 10ng 5 1ap vao phia trong 10 xo. Pau trén cta can piston bo giam x6c duoc bat chat
vao gia d&, qua cac gdi cao su. Cung véi truc cia cac tay don trén, gia d& duoc bét chat

vao dam ngang. Phia dudi, & vau ctia bo giam xo6c 1a ban 1€ cao su, truc cua ban 1€ duogc
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hai buldng xiét chit vao dng 16t 10 xo. Céc tay don trén va dudi cua co cdu treo ndi lién
v6i nhau bang tru 11, ngdng quay 10 bét chit vao try 11 nhd chdt. Tru 11 ndi véi tay
don trén va tay don duéi bang nhirng thanh 6ng 16t ¢6 ren. Khi banh trude cua 6td vap
phai vat can thi tay don duéi nang 1én va ép 16 xo mang tai ctia phan khéi luong 6t6 de
1én banh xe d6. Co cau treo doc 1ap c6 bd cin bang ngang. Khi vo xe bi nghiéng, 1am
tang tai trong 1én madt phia cta co cAu treo thi tru cua bd can béng chéng lai luc xo0dn
nham giit cho vo xe & tu thé can bang. B can bang ngang 6 lap trén tru 8, bét chit vao

g01 cao su 7 va 9 ¢ bén phai va trai cua tay don treo duoi.

=
oS

Hinh1.19. Co ciu treo doc 1ap loai hai don.
1- Lo xo0; 2- Tay don duoi; 3-Ban 1&; 4- Truc; 5- Giam x0c;
6- Can bﬁng ngang; 7,9- BPém cao su; 8- Tru ctia bo can bﬁng;
10- Ngdng quay; 11- Truc cua co ciu treo phia trude.

Céac dau trong cta tay don trén dugc ndi véi vo xe. Phia dudi cia cac 10 xo hinh
tru tua vao tay don lap dudi, con phia trén di vao cac 6ng 16t bang thép dap, c6 dém cao
su cach biét. Lo xo ndy giit vai trd ctia bo phan dan hoi.

Bo phan giam chén 1a giam x6c kiéu dng 16ng dit trong 16 xo c¢6 phan trén bat
chit vao vo xe nhd can c6 ren ¢ mut, phan dudi ctia bd giam xoc bit chit vao tay don

lac nho 10 trén than bd gidam xbc¢, 10 nay co6 truc xuyén qua.
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1.4.3.H¢ thong treo khi nén

Hé théng treo khi nén, thuy luc — khi nén dugc st dung nhu mdt kha nang hoan thi¢n
két cdu 6t6. Tuy vay v6i cac loai 6t6 khac nhau: 6t6 con, 6t tai, 6td buyt ciing duoc
tmg dung v6i nhitng muc d6 khac nhau. Phé bién nhét trong cac két cau 1a 4p dung cho
6t0 buyt tién tién. Vi hé thong treo ndy cho phép giit chiéu cao than xe 6n dinh so véi
mat dudng vaoi cac ché do tai trong khac nhau.

Hé thdng treo khi nén dung trén 6t6 dugc hinh thanh trén co so kha ning diéu
chinh d¢ ctmg ctia budng dan hoi khi nén (ballon) theo chuyén dich cta than xe. So d6
nguyén 1y két cu ctia mot hé théng don gian duoc trinh bay trén hinh 1.2.

Sy hinh thanh bd ty dong diéu chinh ap suat theo nguyén 1y van truot co khi. Cac
ballon khi nén 2 duoc bb tri nam giita than xe 3 va banh xe 1 thong qua gia d& banh xe
4. Trén than xe b tri bd van truot co khi 5. Van trugt gén lién véi bo chia khi nén
(block). Khi nén dugc cung cap tir hé thong cung cap khi nén téi block va cap khi nén
vao céc ballon.

Khi tai trong tang 1én, cac ballon khi nén bi ép lai, dan tdi thay doi khoang cach
giita than xe va banh xe. Van trugt co khi thong qua don ndi dich chuyén vi tri cac con
truot chia khi trong block. Khi nén tir hé théng cung cap di tdi cac ballon va cap thém
khi nén. Hién tuong cp thém khi nén kéo dai cho téi khi chiéu cao than xe v4i banh xe
tré ve vi tri ban dau.

Khi gidm tai trong hién tuong nay xay ra tuong tu, va qua trinh van trugt tao nén
su thoat bot khi nén ra khoi ballon.

B tur dong diéu chinh ap suat nhod hé théng dién tir (hinh 1.2b) bao gém: cam
bién x4c dinh vi tri than xe va banh xe 6, bd vi xtr Iy 7, block khi nén 8. Nguyén 1y hoat
dong ciing gan gidng v4i bo diéu chinh bang van truot co khi. Cam bién dién tir 6 dong
vai tro xac dinh vi tri ctia than xe va banh xe (hay gia ¢ banh xe) bang tin hiéu dién
(thong s6 dau vao). Tin hiéu duoc chuyén vé bo vi xtr Iy 7. Cac chuong trinh trong bo vi
xtr 1y 1am viéc va thiét 1ap yéu cau diéu chinh bang tin hiéu dién (thong s6 dau ra). Cac
tin hiéu dau ra duoc chuyén td1 cac van dién tur trong block chia khi nén, tién hanh diéu

chinh lugng cap khi nén cho t6i lac hé thdng tro lai vi tri ban dau.
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a)Van truot co khi

- — i — 8 4 7
( - 3 )E := =

| 3 / H
] F, T ) 2 J
4 - 1 & 4+ {1\ T 4
§:— _; é ! /\\CJ/
= - b) Van din tir

Hinh 1.20.So db nguyén 1y két cu cua hé thong treo khi nén.
1- Banh xe; 2- Ballon khi; 3- Than xe; 4- Gia d0; 5- Van truot co khi;
6- Cam bién vi tri; 7- BO vi xtr 1y; 8- Bo chia khi nén; 9- Binh chtra khi nén.

1.5.Xu hwéng phit trién ciia cac hé thong treo hién nay

Hién nay trén thi trudng trong loai giam chan mét 16p vo 1a vAn dé cong nghé
va bao kin (tudi tho ciia phdt va d6 mon cia piston voi dng dan huéng).O loai hai
16p vo: trong nudc va thé gidi dang st dung nhiéu loai hé thong treo rat da dang
va phong phu, voi di kiéu mAu va ching loai. Nhung d6i véi 6t6 con hién dai
ngay nay ngudi ta thudng hay sir dung cac loai hé théng treo doc 1ap nhu

HTT hai don ngang

HTT MacPherson

HTT don doc c6 thanh lién két

Mot sb it cac 6td khac co st dung hé¢ théng treo don chéo hoac hé théng treo
nhiéu khau

Két hop vé1i viée st dung hé théng treo doc 1ap 1a st dung loai lép co bé rong
16n va c6 ap suat thap. Pidu nay c6 loi cho viéc bién dang 16p, va 1am ting d6 ém
diu chuyén dong cua 6t0. Tang kha ning bam dudng cua 16p va do d6 ning cao
dugc tbe d6 chuyén dong cua 6t0, ting kha ning on dinh khi quay vong.Cac hé
thdng treo ctia 6td con hién nay thuong dung loai c6 cdu tao don gian, giam sb
chi tiét, gidm trong luong hé théng treo, gia thanh ha, dé thao lép stra chira va bao

dudng.
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Chwong 2: CO SO LY THUYET TiNH TOAN HE THONG TREO
2.1.Giéi thiéu tong quat xe Hyundai Accent 2019

> Dong xe sedan hang B Hyundai Accent 2019 thé hé hoan toan méi s& chinh
thirc dugc ban ra tai Viét Nam tu thang 4/2019. Hyundai Accent méi sé dugc
ban ra v6i phién ban dong co 1.4L cong suit 96 ma luc va mo-men xodn 134
Nm, di kém hop sb san 6 cip hodc tw dong 6 cAp. Phién ban cao cp trang bi
hop sb tu dong cung nhiéu trang bi tién nghi hon s& c6 mirc gia cao hon 100
triéu déng so véi phién ban tiéu chuan.

> Thiét ké trén Hyundai Accent 2019 str dung ngdn ngir "Piéu khic dong chay
2.0" twong tu cac dong san pham khac cta hing xe Han. So véi tién nhiém thi
dién mao mdi cia xe dugc danh gid 1a lich 1am va thé thao hon nhiéu. Phan
trudc cua xe léy lu6i tan nhiét hinh thac nuée 1am diém nhén, ma chrome cho
cam giac kha sang trong. Tuy nhién, cum dén pha tao hinh hoi to so véi tong
the, chua thyuc su hai hoa néu nhin theo phuong ngang. Pudi xe 1a mot chi tiét
"in tién" cua Accent. Khu vuc nay thiét ké kha gidng dan anh Hyundai
Elantra v6i nhiéu dudng go ndi, cum dén hau st dung cong nghé LED véi
vién chir C dic trung.

> Kich thudc tong thé Dai x Rong x Cao cua xe lan lugt 1a 4.440 x 1.729 x
1.460 (mm), dai hon 70 mm, rdng hon 29 mm so vdi ban cii. Truc co so cling
duoc kéo lén tir 2.600 mm 1én mirc 2.630 mm, giup khoang cabin rong hon
chut it.

Hinh 2.1.Xe Hyundai Accent 2019
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Uu diém:

e Hyundai Accent 2019 s¢ hitu kha nhiéu wu diém vuot tréi. Dau tién phai ké dén
gia xe, Accent 2019 s¢ hiru mirc gia ban ra vo cung dé tiép can. Khi mua xe
trong phan khiic Sedan hang B khach hang c6 rat nhiéu loi thé do day 1a phan
khuc canh tranh khdc 1iét nhat tai Viét Nam nén gia xe ciing s& c6 mot chat wu
dai cho nguoi dung.

e Tiép theo, nhidu nguoi dung danh gia vo ling 3 chau boc da ciia Hyundai Accent
2019 mang dén kha niang cdm nam tot hon so véi mot sé mau xe trong cung phan
khuc.

e Uu diém tht 3 c6 thé ké dén chinh 13 kha nang cach am cua xe rat tot, duoc
nhiéu ngudi ding danh gia cao, khoang xe dat duoc d6 yén tinh nhat dinh, tiéng
gam va tiéng dong co khi di chuyén kho lot vao khoang cabin.

e Hop s6 ty dong 6 cap ciing gitp cho hanh trinh ciia ban cing Hyundai Accent
2019 tréd nén nhe nhang va mugt ma hon rat nhiéu.

e Xe vio cua va leo doc t6t voi hé thong phanh cao cap cliing bo can bang khi leo
dbc cao cap cua hang.

e Khoang cabin rong rdi nhd chiéu dai co dugc ting 17mm so véi phién ban tién
nhiém. Bén canh d6, nhu cau giai tri ctia hanh khach trén xe ciing dugc dap ung
kha t6t vi dan 4m thanh 6 loa séng dong cua hang culing hang t4 trang bi tién
nghi v6 cung “xin s0”

e Hé thong an toan cia xe cling dugc dam bao nho cac cong nghé an toan nhu: hé
thong phanh an toan, tii khi, cdm bién lui xe, can bang than xe khi leo ddc,
xuong doc,...

Hon thé nira, Hyundai Accent 2019 con s& hitu cho minh ctra s6 troi1 ¢ phia trén mang
dén trai nghiém vo cung tot cho khach hang ciia minh.
Nhuoc diém:

e Bén canh nhirng vu diém vuot trdi cia minh, Hyundai Accent 2019 van con s
hiru nhitng 161 nhd, néu cai thién thi mau xe nady s€ tim thém dugc nhiéu khach
hang hon, céc 161 c6 thé ké dén nhu:

e Tran xe thap, theo phan hoi cua mot s6 khach hang thi cdc hanh khach cao trén
Im75 cho biét xe khong dugc thoai mai va thuong xuyén xdy ra tinh trang dung
dau khi di vao vung khong bang phang.

e O hang ghé thr 2 hang khong trang bi cong diéu hoa, gay ra hién tugng ¢ phia
trudce rat lanh nhung & phia sau chi vira du mat.
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e Sir dung ghé ngdi mau sang nén rat d& bi bam ban va kho vé sinh, cing véi d6 1a
kha ning van hanh con han ché so véi cac ddi thi trong cing phan khuc.
2.2. Thong s6 ki thuit ciia xe Hyundai Accent 2019
Bang 2.1. Bang thong s ki thut xe Hyundai Accent 2019
KICH THUGC VA TRONG LUCONG

Kich thudc tong thé( dai- rong- cao) mm 4.440 x 1.729 x 1.460
Chicu dai co s¢ mm 2600
Chi€u rong co so mm 1512
Trong lugng khong tai kg 1080-1160
Trong luwong toan tai kg 1540-1570
KHUNG XE
MacPherson

Hé thong treo trudc

H¢ théng treo sau Thanh xodn

H¢ thong phanh trudc /sau Dia / Bia

LOp va mam xe 185/65 R15-195/55 R16
PONG CO

Dung tich xi lanh cc 1368

Cong suat toi da ps/rpm 100/6000

Mo men xoan to1 da Nm/rpm 132/4000

Hé sb dan dong FWD

Hop sb 6MT/ 6AT

2.3.Co s& 1y thuyét tinh toan ciia hé thong treo
2.3.1 Tan s6 dao dong ém diu ciia bé phin dan hoi

B6 phén dan hoéi duoc dic trung boi do cimg C cua nd. Véi khdi lugng duge treo
12 m thi tan s dao dong tu do w duge xac dinh tir phwong trinh dao dong tu do:

(d—ij +Cx=0 2.1
m. 7 X = (2.1)
N (d_Xj+ (Ej o
= 0 - x=0.
o
bit wi=|— (2.2)
m

thi (2.1) tr¢ thanh:
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(dtj w-*x =0 (2.3)
Phuong trinh (2.3) c6 nghiém la
X = A.sin(w.t) (2.4)
trong do: A la bién d¢ dao dong [m];w la tan sb dao dong tu do [rad/s]; x&c dinh theo
cong thirc (2.4)
2.3.2. Ddc tinh dan héi ciia bj phin dan hoi
Pic tinh dan hoi 1a duong biéu dién mdi quan hé giita phan luc phap tuyén Z tac
dung 1én banh xe voi bién dang cua hé thong treo (ki hiéu f) do ngay tai tryc banh xe.
Nho dic tinh dan hdi ma ta danh gid dugc tinh ém diu cua b phan dan hoi cua hé théng
treo.
Khi xay dung dic tinh dan hoi, gia thiét bo qua ma sat va khdi luong phan khong
duoc treo; va coi dic tinh dan hoi 1a tuyén tinh.
Dic tinh dan hoi dic trung boi do vong tinh fi va d6 vong dong fs phai dam bao:
- Cho xe chuyén dong ém diu trén dudng tot.
- Khong va dap lién tuc 1én bd phan han ché khi chuyén dong trén duong xau voi
tdc d cho phép.
- Khi xe quay vong, ting tc hodc phanh thi thung xe khong bi nghiéng hay chiic
dau.
Pic tinh dan hoi 13 d6 thi biéu dién quan hé: Z= f(f). N6 c6 2 diém dic trung 1a
a(fy; Zt) va b(fa; Zmax). Trong do:
Z: Tai trong thing dtng tac dung 1én phan tir dan hoi
f: D6 vong cua phan tr dan hoi ciia hé thong treo (do tai tim banh xe)
fi: Bién dang ctia hé thdng treo dudi tic dung cia tai trong tinh
Z.: Tai trong tinh tac dung tai banh xe, gdy bién dang f;
fs: Bién dang cua hé thong treo duéi tac dung cua tai trong dong
Zinax = KaZa: Tai trong dong 16n nhat, gay ra bién dang thém fy.
Dé xay dung dic tinh dan hdi ctia hé thong treo ta can phai xac dinh cac diém dic
trung a(fi; Z¢) va b(fa; Zmax).
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Dua vao nhiing gia thuyét trén, ta c6 trinh ty xay dyng nhu sau:
2.3.2.1 Xac dinh gid tri do vong tinh f::

D6 vdng tinh cua hé théng treo fi quan hé chit chd voi tin sé dao dong riéng cia
hé théng treo nén quyét dinh bdi d0 ém diu cua chuyén dong. Tuy thudc vao dé ém diu
theo yéu cau, d6 vong tinh cta hé thong treo dugc xac dinh trong gidi han sau:

: C Z, :
T cong thirc (2.2) voi w? = (Ej ; ta thay C = (7[] (ki hi¢u do vong tinh f; thay

cho dich chuyén tinh x tng vdi tai trong tinh Z) va

Z .
m= (—’j (trong do6 g la gia toc trong truong); thi ta co:
g

w2 = (?j (2.5)

Do vong: f, = g/w? (2.6)
Y HOC => n = 60-90 [dao dong/phut] hay n = (6,28 - 9,42) [rad/s]
Thay vao cong thirc (2.6), ta dugc:
f, =110 — 250[mm] 2.7)

Z
Do cting C = m.w? hay C =(7tJ

Trong pham vi gi6i han néu trén, gia tri 16n (f= 250 [mm]) chi 4p dung cho xe con
(vi xe ¢o trong tdm thap, khoang dich chuyén 16n nhu vay khong anh huong gi dén on
dinh 14t ngang);

Con xe tai thudng cé trong tim cao, nén thudng chon gié tri co gidi han thap

(fi= 110 [mm]) dé khong lam giam tinh 6n dinh ngang cia xe.

Véi xe khéach, ciing c6 trong tim kha cao, tuy nhiéu do yéu cau tinh ém diu dbi véi
xe khach cao hon xe tai (vi chd nguoi) nén co thé chon véi gi tri trung gian vao khoang
fi = 150-180[mm] tity vao kiéu bo phan dan hdi (voi dan hdi khi nén thi cho phép chon

gi61 han cao).
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2.3.2.2 Xac dinh do vong dong fa:

Ngoai d6 vong tinh, dé dam bao cho xe chuyén dong ém diu, hé théng treo con
phai c6 d6 vong dong du 16n dé tranh xay ra va dap giita phan duoc treo va khong dugc
treo khi 6 t6 chuyén dong trén duong khong bang phang. Do vong dong cua hé théng
treo 1a khoang dich chuyén can thiét tang thém tinh tlr trang thai ung véi tai trong tinh
(Z1) cho dén trang thai chiu tai 16n nhat (Zmay).

Tuy vay do vong dong ting s& lam ting dich chuyén twong ddi cua thung xe voi
banh xe va do d6 c6 thé lam ting chiéu cao trong tim xe, va vi vy:

- Giam tinh on dinh cta 6 t6.

- Tang yéu cau khic khe hon d6i véi bd phan hudng.

- Phtc tap diéu kién lam viéc cua dan dong lai.

Vé ly thuyét, v6i tai trong dong cho phép thiét ké tir 1,5 dén 2 1an so véi tai trong
tinh, nén d6 vong dong thudng dugc chon nam trong khoang fi = (0,75-1,0)*f. Tuy
nhién, dé dam cau khong va dap truc tiép vao khung xe khi chi tai trong dong, thudng
phai thiét ké thém u han ché cao su dat gitra chung; va vi vay d¢ vong dong thuc té ddi
v6i bo phan dan hoi thudng nho hon gia tri da néu (xem hinh minh hoa 2.2)

+ Dbi voi xe tai: fa=fi Vi thiét ké f; nho dé on dinh (khi tai thay doi pham vi rong
va chiéu cao 16m); nhung dk lam viéc ndng hon, d& chju nhiéu va dap. U cao su dé han
ché va dap.

=>Zan = (fi + £3).C =2.f*C =2* Z;

Hes6Ka:  Zamax = Zan + Zes >2.Zi=>Ka=2,5dén 3,0

+ Doi véi xe con: fa=0,5.fi Vi da thiét ké ém diu voi fi kha 16n (200 — 250[mm]),
néu fg 16n nira thi dé bi trong tranh khi dao dong.
=> Zan = (fi + 0,5.£2)*C = 1,5%f*C = 1,5*%Z,
Zamax = Zah + Zes > 1,5.Z¢=>Ka>=2,0 dén 2,5

+Ddi véi xe khach: fg=0,75.f (hodc fg = i) ém diu véi fikha 16n (150 — 180[mm)),
fs 14y trung binh.

=> Zan = (fi + 0,75.£0)*C = 1,75**C = 1,75*Z;
Heé $6 Ka: Zamax = Zan + Zes > 1,752 => Ka >=2,0 dén 2,5
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z
Zmax <
D
Zr'uh[u:s B
Zt A ‘ch Znh[max]
fa fg
fy fg f
Hinh2.2.Dic tinh dan hoi hé thong treo trudc
2.3.3. Tinh todn b phin dan hoi
2.3.3.1.hé thong treo kiéu 16 xo
(TINH TUONG TU LO XO LY HOP)
+ D cung cua 10 xo, theo [1]:
Z
C, ="k (2.8)
fi

+ Kich thudc co ban cua 10 xo:

Tt biéu thuc tinh ung suét cuc dai sinh ra trong 16 xo theo SBVL:

8kle(max)D
=
md3 [T]

T, (2.9)
Chon vat liéu ché tao 10 xo 1a thép hop kim 55MnSi ¢6 [t]=1000 [MPa], suy ra:
Chon ty 18 duong kinh (D/d) va hé s6 k theo bang 2.2

Béng 2.2. Hé s6 ting (mg suat k theo ty s6 kich thude D/d

(*) D/d

3

4

5

6

7

8

9

10

k

1,58

1,40

1,31

1,25

1,21

1,18

1,16

1,14

SVTH: Pham Ngoc Huy

GVHD: TS. Lé Minh Tién




Khdo sat hé thong treo trén xe Hyundai Accent 2019

Suy ra:
_ (8k.(D/d).Fpmax)/?
d = (ML) (2.10)
+ S6 vong 1am viéc cta 10 xo theo SBVL:

n =< Q.11

~ 8C)D3
Trong d6: G: M6 dun dan hoi xodn, G = 0,81.10'" [N/m?]; Cix: D6 ctng cua 10 xo
[N/m].

+ Chiéu dai 1am viéc ctia 10 xo Liy [mm]
Liy = [(n+1)*(d+(1+ 2)) + d] + (1.5 = 2)*d (2.12)
+ Chiéu dai tu do ctia 10 xo Lo [mm]
Lo= Liv + fimax (2.13)
V61 finax = Zixmax)/Cix
2.3.3.2.Tinh bo phan dan hoi kiéu thanh xodn
Puong kinh thanh xoin dugc xac dinh tir diéu kiéu chiu Gng suit tiép 16n nhat

dudi tdc dung cua tai trong Mmax :

7=—% <[t][N/m? 2.14
"W <[] [N/m~] (2.14)
_md’ 3

W= T [m”] (2.15)

Trong d6: Mg 1a mo-men xo4n tic dung 1én thanh ng véi do vong dong fy; d 1a duong
kinh thanh xoan don.
Va do cing xoan duge xac dinh tir mé-men xoén tac dung Mt
C = M, [N.m/rad] (2.16)
?,
O day ¢x 1a goc xodn khi chiu tai trong tinh.
o, =1,.S, [rad] (2.17)

Con d¢ cing Cx & chiéu dai 1am viéc cta thanh xoan lx dugc xac dinh tir yéu cau

do cing xoan.
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C = G;JO [N.m/rad] (2.18)

X

4

Vi Jo 1a mé men quan tinh doc cuc [m*], véi: J, = ﬂfz [m*]  (2.19)

2.3.3.3. Tinh todn b6 phdn dan hoi kiéu nhip
a) Tinh nhip theo phuong phap do cong chung
e Tinh so bo chiéu day 14 nhip hi
Trén hinh minh hoa mé hinh hé théng treo kiéu nhip cta dim cdu, trong d6 cac ki hiéu
dugc qui udc nhu sau:

Ln

Hinh 2.3. Minh hoa hé théng treo kiéu nhip chiu tai.
1 — G6i ¢6 dinh. 2- Céc 14 nhip & trang thai chiu tai.
3- Bu-16ng quang nhip (gan bd nhip vao dam cau). 4- Goi di dong.
5- Banh xe. 6- Dam cau.

Chiéu dai hai gdi d& nhip (gdi ¢ dinh va gdi di dong) duoc ki hiéu 1a L, duoc
tinh bang [m] (Gia tri nay cling la chiéu dai thuc cta 14 nhip chinh L;). Khoang cach hai
bu-long quang nhip ki hi¢u: d [m]. Chiéu dai hi¢u dung (tham gia bién dang dan hoi)
cua la nhip thtr nhat: 1 [m] duogc xac dinh bang:
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Li=@Li-d)2 (2.20)

+ Chiéu dai hiéu dung cua la nhip tha hai: 1> [m] dugc xéc dinh béng:
L=L2-d)2 (2.21)
(v6i Ly 1a chiéu dai thyuc cta 14 nhip thir hai)

+ Chiéu dai hiéu dung 14 nhip thir k bat ky duoc xac dinh:
Ik =Lk —d)/2 (2.22)

(v6i Ly 12 chiéu dai thyc cta 14 nhip thi k)
Néu goi m6 men tac dung 1én 14 nhip tht i tai mot diém bat ky 1a M; thi theo diéu

kién can bang:

Y M, =M (2.23)

Trong do:
n: SO 14 nhip tai tiét dién dang tinh [-].
M: Mdmen ubn do ngoai lyc tac dung tai diém tinh, [N.m].

Theo diéu kién do cong chung, c6 thé viét:

1 _ Ml _M2 L tteeteeecrneceeeaes — Mk L teereeeneees _ Mﬂ

o EJ, EI, EJ, EJ.
' M. (2.24)
2M

p -ban kinh cong, [m].
Ji: m6 men quan tinh tai mat cit xem xét ctia 14 nhip tht i [m?];
(V6i tiét dién hinh chit nhat: J = b.h3/12 [m*]) .

E: moduyn dan héi cua vat liéu 1am nhip, 2,1.10"" [N/m?]:
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Xét 1a nhip thu k, ta co:

g@ - Mo, :MJka (2.25)
i EYJ, :
i=1
-Ung suit cuc dai cua 14 tha k:
Okmax = Mk = MZ J—k (226)
Wk JZ Wk

Véi: hy -Chiéu 1a nhip thir k.
Wi — mo-men chong uén, [m?]
(V6i tiét dién chit nhat: Wy = b.h/6)
Okmax = %h—k (227)

z
Can bang mo-men hinh 1.1:

= Momen do ngoai luc tac dung:

* Z 1.1, (2.28)
b) Tinh so bo chiéu day hx , s6 14 nhip n:
D¢ vong tinh dugc tinh theo cong thirc SBVL:
- _ VAN 5
3.EJyL,

IANEES
* 3E.L,.f

(2.29)

¢) Ung suat do lap ghép:
Khi ta chua lip nhip thanh bé cac 14 nhip thi cc 14 nhip ¢6 dé cong khdc nhau
nhung theo gia thiét khi 1ap thanh bo thi chung c6 d6 cong do d6 sinh ra Gng phu:
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1 1
Ml =J,(——-—)E 2.30
[ === (2:30)

o I
Trong do :

-Ro: ban kinh cong cua 14 thir k & trang thai tu do.

-Ri:Ban kinh cong chung ctia bo nhip sau khi 1ap ghép.
Suy ra, ing suat phu ting thém cta 14 thi k:

Vay, Ung sut sinh ra tong cong cua cac 14 nhip thir k:

0, =0, o +07 M ﬂ+E RN
21605, AR, R,

ol <[o]=900 [MN/m?] (2.32)
2.3.4. Tinh toan b phan giam chin
2.3.4.1. Pdc tinh gidm chdn
Pic tinh cta giam chan 13 dudng biéu dién quan hé lyc can giam chan sinh ra va
tbc do piston ctia nd. Fg = f(V})
Luc can giam chan (F) phu thudc vao téc do dich chuyén cua piston giam chén
(Vg) theo cong thirc sau, theo [1]:
Fgn =KgnVgm (2.33)
Fgtr = KgtrVgm
Trong d6: m = 1,0 + 2,0: S6 mil, gia tri phu thudc kich thudc 15 tiét luu, d6 nhét
ctia chat long va két cAu cac van. Do dé trong trudng hop tong quat, dic tinh giam chan
12 mot dudng phi tuyén. Tuy nhién khi tinh toan, dé don gian c6 thé thira nhan m = 1.
Fgn=Kgn.Vg
Fgt = Kgtr.Vg (2.34)
O day V, = % 1a téc do piston; x 13 dich chuyén cua piston theo phuong thing
ding; Ken, Kewr 12 hé s6 can cua giam chan ¢ hanh trinh nén va hanh trinh tré;
Céc hé sb can Kgn va Kyt cua giam chian duoc chon theo diéu kién ém diu chuyén

dong thong qua hé sb can trung binh K ctia dao dong tit dan hé théng treo.
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mx+Kx+C.x=0

. K . C
=x+—.x+—.x=0

om’T  m
=>x+2.px+wrx=0
K \ , C

p=— va @*=—
2.m m

Thuc nghiém & mo6 phdng cm: dao dong ém diu khi

w=L-015+030
(0]

Suy ra: y == ﬁ\/E K1
o 2m\C 2JCm
Vay : K= y.2J/Cm =(0,30-0,60) (2.35)
V61 C=Z/fr conm=ZJ/g
Trong do:
C: b6 cung cua h¢ théng treo;
m: Khoi lugng cua phén dugc treo tac dung 1én hé théng treo do;
Z: Tai trong tinh [N]; f: 1a 46 vong tinh [m]; g 1a gia tdc trong trudng.
Néu thiét ké c6 Kge > K thi chuyén dong ctia phian duogc treo bi dap tat dot ngot gy
ra tai trong dong va gia tc 16n nén can phai tranh. Trong truong hop ndy giam chin s&
dugc dith nghiéng so voi phuong thang ding mot goc B sao cho Kee.cos(p) = K.
Néu Kge < K nhé qué thi hiéu qua dap tit dao dong bé, dao dong kéo dai lau,

khong ¢6 191, nén tranh.

{K = Ky = (Kgn + Kger) /2 (2.36)

Kyer = 2+ 4)Kgn
2.3.4.2. Kich thuéc giam chén
Kich thuéc giam chan phai théa min cac yéu cau co ban cua nd nhu sau:
e Yéu cau théa min khoang dich chuyén theo d6 vong yéu cau cua bd phan
dan hoi finax = (fi + fa).
e Phai bao dam truyén hét nhiét nung nong giam chin do ma st boi tiét luu

thuy luc qua cac 10 tiét luu ctia cic van nén va van tra.
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» Tinh toan nhiét:
Phuong trinh c4n bang nhiét cta chat 1ong trong giam chan:
+ Cong suit tiéu hao Py [Jun] cho luc can:
V2
P, = (th + Kgn)-7g (2.37)
+ Cong suit tiéu hao cho luc can sé& bién thanh nhiét va toa ra méi truong:
P= 0. Sg.(te- tm) (2.38)
Trong d6: o 12 hé s6 toa nhiét [J/m2do] ; t, 1a nhiét d6 bi nung néng ctia dng giam chin;
tm 12 nhiét d6 moi trudng; S, 13 dién tich téa nhiét ciia 6ng giam chin, bao gdm dién tich
hinh try xung quanh cta giam chan S = . D.J, va hai mitdau S, = 2.7 DTZ; tuc la:
S, =D (g + lg) (2.39)
Tir cac biéu thire can bang nang lugng, c6 thé dé dang suy ra chiéu dai ciia giam chén I,

va duong kinh ngoai ctua giam chan D.
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Chuwong 3: KHAO SAT HE THONG TREO TREN XE HYUNDAI
ACCENT 2019

3.1.Khio sat hé thong treo truéc xe Hyundai Accent 2019

Vi nhitng thong s6 & trén catalog thi ta cé thé nhan thiy rang hé thong treo cau trudc
ctia hyundai accent 2019 14 h¢ thdng treo McPherson

Hinh 3.1.H¢ thong treo cau trurdc xe hyundai accent 2019
3.1.1. Khdi niém hé thé'ng treo MacPherson

e H¢ théng treo MacPherson 1a mot loai hé théng treo 6 t0 su dung dinh cia mot
bd giam xdc kinh thién van lam tryc 1ai trén dugc ciu tao co ban gém ba bd
phan: giam chin thuy lyuc, 10 xo va canh tay diéu hudng. N6 duoc sir dung rong
rai trong h¢ théng treo trudc cuia cac phuong tién hién dai va dugc dat theo tén
ctia ki su 6 to6 ngudi My Earle S. MacPherson, nguoi da phat minh va phat trién
thiét ké. MacPherson duogc phat minh vao nam 1946 boi mot ky su 6 to ngudi
My gbc Scotland 1 Earle S.MacPherson (1891 — 1960).

e Hé thong treo MacPherson phat trién manh khi két cau khung xe lién khoi
(unibody) ngdy cang sir dung rong hon. Giam xoc kiéu méi bo thanh don trén
thay bang 10 xo cing 6ng nhtn, gin véi khung xe qua dém cao su. Thay cho
thanh dng ngang, nguoi ta quay lai sir dung thanh don hinh tam giac ¢ hai diém
ty. Lo xo dugc dat 1éch di so véi dng nhun va nghiéng vao phia trong, con nhiing
cao su giam chan & khép tiép xuc voi khung dugc giit nguyén. Nhitng thay do6i
nay lam giam dang ké ma sat va d6 mai mon trong 6ng. Trong nhitng nim 80

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 45


https://banotore.com/kinh-nghiem-xe/he-thong-treo-macpherson-la-gi-va-uu-nhuoc-diem-cua-loai-he-thong-nay-3028

Khdo sat hé thong treo trén xe Hyundai Accent 2019

mot loat cac doi xe ra doi dugc st dung h¢ théng treo MacPherson cho théy kha
nang vuot troi ctia hé thong treo nay

Hinh 3.2.H¢ thong treo MacPherson trén cau trudc xe Hyundai Acccent 2019
3.1.2. Céu tao va nguyén li hoat dong ciia hé thong treo trwéc xe Hyundai Accent
2019
% CAu tao

> : . ’:ile- -
. 7 ; éu"‘
20

L Nty e 4. Sms ameresy
7 Dvve shah 4. S ing gecrtas
3 Lower mm 0. Sectivnr bt

Hinh 3.3. Cau tao hé thong treo trudc xe Hyundai Accent 2019
1. Khung phu 2. Truc 6 dia 3. Canh tay duéi
4. Lap rap thanh chong 5. Hop s 1ai 6. Thanh 6n dinh
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% Nguyén li hoat dong cta hé thdng treoMacPherson

Hé thdng treo MacPherSon hoat dong theo nguyén téic sau:

e Phén 6 truc phia trén dugc cb dinh bing gia d&. M6 dun phia duéi duoc gin trén
mot khép tay 14i hodc mot don bay. Trong truedng hop xe xdy ra va cham, bd
giam x6c lam mém giam xoc, gitip than xe gitt nguyén vi tri thay vi mat dé bam

e H¢ théng treo MacPherson hoat dong dua trén xuong don hoac mét luc nén bﬁng
lién két thir cép. Khi xe bi x6c, mdi bd phan trong hé thé)ng déu hoat dong dé
gitip xe chay 6n dinh trén moi doan dudng.Gia d& s& c¢b dinh phan 6 truc phia
trén. O dudi, mo-dun gin véi mot don by hoidc mot khép tay 1ai. Khi xe c6 va
cham, thiét bi giam xo0c s¢& ¢ dinh phﬁn than xe, gitr mot vi tri dé xe khong bi
truot. Van diéu tiét va 1o xo trong hé théng MacPherson ¢6 cong dung dua bd
x6c vé vi tri ban dau néu chung bi 1éch. Diéu nay giup tiép xtc giita banh xe va
mit dudng ludn duoc duy tri. Nho d6, xe di chuyén 6n dinh va ém i trén nhiing
doan duong x6c.

e Hé thong treo MacPherson ludn gitip xe chay an toan va ém 4i trén nhitng doan
duong khong bang phang

3.1.3.Tinh todn hé thong treo trudc

3.1.3.1. Cac thong so”’,ban ddu
Nhom cac thong so tai trong xe Hyundai Accent 2019

- Tai trong toan xe khi khong tai Go = 11600 N.
- Tai trong toan xe khi day tai Gt = 15700 N.
- Tai trong dat Ién cau trude khi khong tai Gio = 4640 N.
- Tai trong dat 1én cau sau khi khong tai ~ Gao = 6960 N.
- Tai trong dat 1én cau trude khi day tai  Gir= 6280 N.
- Tai trong dat 1én cdu sau khi déy tai Gor = 9420N.

- Chiéu dai co so : L =2600 (mm).

- Chiéu rong co so : B = 1512 (mm).

- DaixRongxCao : 4.440 x 1.729 x 1.460 (mm).

- Kich thudc banh xe : Ki hiéu 16p 195/55 R16

- Khdi lugng phan khong treo : mke = m, +2 * mpx=25Kg

- Khoang sang gam xe : 120 (mm).
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emax = 73.55 (kw) / 6000
Me max = 132 (N.m) / 4000
3.1.3.2. Xdc dinh cdc théng sé co ban ciia hé théng treo
C6 rat nhiéu cac thong sé danh gia do ém diu ctia 6t6 khi chuyén dong nhu tan sé dao
dong, gia toc dao dong va van tdc dao dong . Trong do 4n nay ta danh gia do ém diu cua
6t0 théng qua tan s6 dao dong cua é thong treo.Pdi v6i 6t6 con tan s6 dao dong
n =60 + 80 lan/ph dé dam bao phu hop véi dao dong ciia con ngudi.

a) Xac dinh do6 cirng cua 1o xo

Do cimg cua 10 xo C; dugc tinh toan theo diéu kién két qua tinh duoc phai phu
hop véi tan s6 dao dong trong khoang n = 60 + 90 I/ph .

Do cling cua hé thong treo dugce tinh toan theo cong thic:

Ct = ! .(1)2

e 2zn

Vol ©="—
60

ta chon tan s6 dao dong n = 70 (I/ph)

27n 2x3,14x70
60 60

thay vao cong thuc tréntaco: o = =7,33 (rad/s)

Khéi luong phan khéng treo : my =25 kg .

- Khéi luong phan treo ¢ trang thai khong tai : Mro = mio- mi

< Mro=464-25 =439 Kg.
mio -tai trong dit 1én cau trude khi khong tai mio = 464 Kg.

- Khéi luong phan treo ¢ trang thai dy tai : My = mut - mi

< M1 = 628-25=603Kg.
mit _ tai trong dat 1én cau trude khi day tai mit = 628Kg.
D0 ciing cia mdt bén hé treo ¢ trang thai khong tai :

M 439
0 w?= —,
2 2

C) = 7,33%= 11793,4 N/m = 11,7934(N/mm).

D0 ciing ciia mot bén hé treo ¢ trang thai dﬁy tai :
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M, o =893

1:
Cp= = =,

7,332 =16199,2 N/m = 16,1992(N/mm).

Do cimg cia mot bén hé treo 14y tir gia tri trung binh

1 0
C,= %+% =% x(11793,4+16199,2) = 13996,3 N/m = 13,9963(N/mm).

b) Xdc dinh hanh trinh tinh ciia banh xe (D6 vong tinh ciia hé treo)

Kiém nghiém lai d¢ vong tinh v61 C, = 13,9963N/mm.

. M.g

Tur cong thirc : ), = 2 C
T

+ O ché do khong tai : £ = Mro€ - 139981 _ 5311153 (mm).

2.13996,3
2.C,

. 9,81

Ma: f2=-5 = @)= — 64,1
o’ 0,153
= W,y = /64,1=8 (rad/s).

30.w *

Tircong thie : n, = et = 39"8 6 4ph) .
T T

+ O ché do ddy tai : !, = é”CI g = 26_‘1’;9;’13 =0,212(m)= 212 (mm).
T
Ma: £, =5 = ol= %=46
o )

= o, = J46 = 6,78 (rad/s).

Tu cong thic : n,, = .o, _ 306,78 =64,7 (1/ph) .
z r

Qua kiém nghiém ta thdy & ca hai ché d6 khong tai va ddy tai tan s6 dao dong
déu nam trong khoang 60 + 90 (1/ph) dam bao dugc yéu cau dit ra . Do d6 vai bd
phan dan hoi c6 do cimg C, = 13,9963(N/mm) thoa mén duoc yéu cau tinh toan
thiét ké .
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e X4c dinh hanh trinh tinh cua banh xe: hay chinh 1a ¢ vong tinh cua h¢ treo

9,81
fi= % BEETERRC)

¢) _Xdc dinh hanh trinh dong ciia banh xe (d6 vong dong ctia hé treo )
Ta co: fa=(0,7 +1,0) f;
Chon: fa=0,8 fi= 0,8. 180 =144 (mm).

=> Tong hanh trinh ctia banh xe (tinh tir vi tri banh xe bat dau chiu tai dén lic cham
vao véu ty han ché):

fréng = fa + fi =144 + 180 = 324 (mm).

Str dung két qua nay dé dit u cao su han ché hanh trinh trén va dudi cia banh xe.
Véi u han ché bang cao su liy doan bién dang bang 0,1 + 0,2 clia toan bd chiéu dai u.

+ Kiém tra hanh trinh dong ciia banh xe :

Theo diéu kién : fs < Ho - Humin
Trong do :
Ho : khoang sdng gam xe O trang thai chiu tai tinh.
Humin : khoang sang gam xe ti thiéu = 120 mm.
= Ho> f4 + Hmin = 144 + 120 = 264 mm.
= Ho > 264 mm.

* D61 voi cau trude can kiém tra hanh trinh dong dé khong xay ra va dap cling vao u
ti trudce khi phanh :

Khi phanh dudi tic dung cta lyc quan tinh, trong tdm cta xe s& dich chuyén va
dau xe s& bi dim xudng, luc nay f4 s& thay doi .

h
T cong thic : fo =fi . Quax. Fg
Trong do :

Hé s6 bam . Qmax = 0,75
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Khoang céch tir trong tdm xe dén cau sau:

b

_L.60 _ 2600.60
100 100

Chiéu dai co sé xe L = 2600 mm.

= 1560(mm)

Chiéu cao co s¢ xe hg = 500 mm.
500

= fg > 180x0,75% =43, 26(mm).
1560
=>» Thoa man.
— e }
[ —-—_"‘ |
L | Pi |G |
G B} hg N
1] 1] i ]
a b 4 a e b >22

¢ Xac dinh d§ vong tinh ctiia hé treo ¢ trang thai khong tai tinh :

_ Mroft 409180

for
0 My 603

= 122 (mm)=0,122(m)

¢ Xadc dinh hé s0 can trung binh cta giam chan : Krs

Hé s6 dap tit dao dong ctia hé treo :
D = 2xy xw (rad/s).

Trong do :
v : Hé s6 can twong d6i y =0,2. (¢ =0.15+0.3)
o = 7,33 (rad/s).
= D = 2xyxw=2x0,2x7,33=2,92 (rad/s).
- Hé s6 can trung binh cua giam chin quy dan vé banh xe :

K =11 5 ) x £ =59 % 2,92 x —— = 89,74Ns/m).
2 g 2 9,81
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Tir d6 ta suy ra duoc cac thong so tinh toan d6 1a :
- Do vong tinh : fr = 180 mm.
- Do vong dong : fs = 144mm.
- Do vong cua hé treo ¢ trang thai khong tai : for = 122 mm

3.1.3.3. Bong hoc hé treo Mac.Pherson
a) Xdac dinh dé dai cang chir A va vi tri cac khép (phwong phap do thi)

Céac budc cu thé nhu sau :
- Ké duong nam ngang biéu dién mit phang duong : dd

- V& duodng truc d6i xtng ngang clia xe Aom: Aom vudng goc véi dd.
- Trén Aom dat :
AoA1 = Hmin = 120 mm.

A1Ar = fa = 144 mm.

AxA;z = fr =180 mm.

AzA4 = for = 122 mm.
AoAs =hs =50 mm.

- Trén A.d dat A;Bo =B/2 =756 mm.

- B, la diém tiép xtc ciia banh xe voi mat dudng .

- Tai B, dung Boz vudng goc véi dd.

- Trén doan A.B, dat B,C, =15 mm.

- Tai C, dung Con tao v6i phuong thang dimg mot goc 5,=13° 8.
- Trén Boz dat BoB = rpx

V61 ban kinh lam vi¢c trung binh dugc tinh:

Tbx = 7\«.1‘0
A: Heé sb ké dén su bién dang ctua lép A=0,93+0,95
chon A = 0,931, : Ban kinh thiét ké, r, = D/2

- Vi xe tham khao, kiéu 16p sir dung 1a 195/55 R16
ta co: di = 16 inch =406,4 (mm)
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B=195(mm)
H/B =55%
D =d; +2.B.H/B=406,5 + 2.195.0,55 = 621(mm)
=> ro=D/2=621/2=310,5(mm)
=  BoB =15x=0,93.310,5 = 288(mm) = 0,288(m)

- Tai B dung dudng vudng goc véi Boz cit Con tai Ca. Cz 13 diém ndi
cing cua try banhxe vdi tru xoay ding.
- Trén Con tir C; diat vé phia dudi doan :

CoCy = x 10 o
21T 5T T mm

Ci, C2 1a tdm quay ngoai cua hai don ngang ¢ vi tri khong tai.

Bang cach tuong ty ta s& tim dugc vi tri khép ngoai ctia don ngang & vi tri
day tai nhu sau: Khi hé treo bién dang 16n nhét, néu coi thung xe dimg yén thi
banh xe s& dich chuyén tinh tién 1én t6i diém B;.

Néu coi khang cach gitta hai vét banh xe ¢ trang thai nay 1a khong doi so
vOi trang thai khi khong tai.
Khi d6 BB = fs + fi - for= 202 (mm).
-Tu B ké dojong Biq //dd.
-Trén B1q dat BiD1 = B,Co

-Tr D1 ta dung D] n* tao voi phuong thang dung 1 goc d= do+ Ad cat duong Con tai
02 thi D10> 1a dudng tdm tru xoay dung & vi tri hé treo bién dang 16n nhat.Trong
quatrinh chuyén dich banh xe, khoang cach C,C; khong thay dbi, do d6 trén DO, ta 1y
D1D2= C,Ci. D2 13 vi tri kh6p cdu ngoai ciia don ngang (mg voi trang thai hé treo bién
dang 16n nhit.
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7 n/n' m

A3

=
&

A4
S A2
400~ | 144
}’ Al
Bo ]'I:G
Co 756 Ao

Hinh 3.4. D) thi x4c dinh chiéu dai don ngang

- Ké duong trung truc kk cua CDo.

- Tu A4 ké duong tt // dd.

- Xac dinh giao diém O cua tt véi kk. O; chinh 1 tim khép try trong ctia don ngang.
Khoang cach tir O; t&i dudng d6i xtimg cua xe phai sao cho c6 thé bd tri khoang

chtra hang hodc cum may. Néu n6 khong phu hop thi co thé cho phép thay doi khoang

sang gam xe trong gi6i han cho phép.

-Néu kéo dai O1C; va ké duong vudng goc v6i 02C, thi chung gip nhau tai P (tdm quay

tirc thoi cua banh xe ).

- Noéi PB, va kéo dai cat Aom tai S (S 1a tim quay tirc thdi cua cau xe ciing nhu 1a
thung xe trong mit phang ngang cau xe).
- Do khoang cach O,C; roi nhan ti 18 ta duoc do dai don chit ‘A’ cta hé treo

La=400mm. Lpx=436 mm
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b) D6 thi dong hoc dé kiém tra dong hoc hé treo:
4

02
3
2

01

Hinh 3.5. D thi dong hoc
Khi hé treo bién dang thi cac goc nghiéng ngang tru dimg, khoang cach giita hai
vét 16p sé thay doi.
Céac diém tiép xuc cua banh xe véi mat duong 1a: 0, 1, 2, 3, 4.
Céc goc nghiéng ngang try dimg 1an luot 1a: 8o, 81, 82, 83, Sa.
¢) Modi quan hé hinh hoc ciia_hé treo Mac.Pherson

Ta c6 so do hinh hoc cta hé thong treo:
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7 7 777

Hinh 3.6. Mdi quan hé hinh hoc giita cac goc dat

T dd thi dong hoc da xay dung ¢ trén ta cd do dai cac doan:
la=01C =400 (mm).
0:0 =291,9(mm).
0,0 =516 (mm).

+ O trang thai tinh, ta co:

CC; = lg*sing;

+ Khi banh xe chuyén vi 1én mot doan 1a: AH, thi diém C sé& dich chuyén trén cung tron
tam O ban kinh 1a 1¢ m§t doan 1a: CC’ va don ngang s€ quay di mot goc 1a Ad.

Luc nay goc giita don ngang va phuong ngang ban dau s& 1a: a —Aa.

+ Khi d6 ta c6 thé coi diém C’ gan nhu thang ding nam trén phuwong CCo.
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Do d6: C’C; = lg*sin(a — Aa) ;
C, o O,

Hinh 3.7.G6c quay ctia don ngang.

+ Va ta ¢c6 C’Cz chinh 1a doan chuyén vi cta banh xe theo phuong thang dimg. Tuc la:
CC,=AH

Suyra, taco:  AH=14¢* sin(o — Aa) ;

= sin(o—Aa) = AI—H ;

d

= o—Aa= arcsin(Al—H) ;
d

= Aaza—arcsin(Al—H) (3.1)

d
+ Ta lai co:
CC’ = la*tg Aa ;
Va: CC” =CC’*sin Aa ;
Ma d6 sai léch vét 16p xe AB chinh béng:
AB =2* C’C” = 2*]¢* tg Aa* sin Ao, (3.2)
+ Ta xét mdi quan hé gifra o va &

Tur hinh vé trén ta c6 do dai cua cac doan:
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OC; = 1d*sina ;
Va: 0OC; = 02C1*tangd = (002 + OC1)*tang? ;
Mat khac thi ta co6:
OC; = 01C2 - 001 = la*cosa. - OO ;
Vay ta suy ra:
OCz=lg*cosa - 001 = (002 + OCy)*tango ;
=>  lg*cosa - OO; = (00: + la*sina)tangs ;

=>  tangd = lg*cosa - O01/(00; + lg*sina) ;

[, *cosa—OOl}

Vay: 8=arctang{00 7 *sine
2 Tla

d) Do thi dong hoc hé treo Mac.Pherson

Bang cach xay dung d6 thi dong hoc ctia hé treo (hinh 3.8) vé6i cac thong sé di tinh
toan & phan trén ta xac dinh dugc sy thay d6i chiéu rong co s& B va goc nghiéng ngang
cua tru xoay dung. Két qua dua ra trén do thi quan hé gitra chung voi su bién dang cua

hé treo nhu sau:

1 5 m 51

Haze \— 13,6
1 3.9 820122 AB 3.2 6.8 103 | Adia
0| 1.3 [ b 27119 ‘ je =171 Qi
N\ - S |
213N 27 N
N 445 - |
£3 = ! 82 |

Hinh 3.8. Do thi dong hoc hé treo
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3.1.3.4. Bong lyc hoc hé treo McPherson
a) Cac cheé do tdi trong tinh toan

e Truwong hop luc kéo va lwe phanh cuc dai
Trén so dd phan tich luc tdn tai luc Z, X nhung tinh vé1 gia tri cuc dai (Véng mat
lucY).
Tinh trong truong hop chi chiu lyc phanh cuc dai:

m,xG, 1,2.6280
2

+7Z=7x= =3768 (N).

Trong do:
Zy - tai trong thang dimg tinh toan cho mot bén banh xe.
my, - hé s6 phan bd tai trong khi phanh gap, m, = 1,2
G - trong luong tinh dit trén cau trude (khi day tai).

+ X = Xmax = Ze™@ = 3768 % 0,75 =2826 (N).

Trong do:

Xomax - lwc doc 16n nhéat tac dung tai diém tiép xuc cua
banh xe v4i mat duong.

® - hé sd bam doc lay bang 0.75

e Trwong hop luc ngang cuc dai

Trén so d6 ¢6 mat luc Z va Y (ving mit X).

Cac luc duoc tinh toan nhu sau:

. 2%h, * ¢
+7-17 = %*(1+—5’B v y} - Ginx

6280 ( 2%0.5%0,6
= —% 1
2 1,512

) — 250 = 4136(N)

Trong do
B - chiéu rong vét banh xe, B = 1,512 (m).

Gix - khéi lrong cum banh xe (gém banh xe, lardng va co ciu phanh), Gox = 250(N).
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hg - chiéu cao trong tdm xe, hg = 0.5 (m).
@'y - hé sb gia téc ngang, 1ay bang 0.6g.
@y - hé s6 bam ngang, 14y bang 1.

2%p * g
+Y=Y*tt=i*(l+—g ¢y}*(py
2 B

6280 (1 2%0.5%0,6

= — %
2 1,512

)— 1= 4385(N)

e Trwong hop chiu tii trong dong
Trén so do chi ¢6 luc Z (vang mit X,Y).
Ta co:

Z="7¢*ka= % *2 = 6280(N).

Trong do:
G- tai trong dat trén cau trude.
ka- hé s tai trong dong, ka = 1.8 - 2.5 véi xe du lich
chay trén dudng tot. (chon ka = 2)

b) Xéc dinh d cirng va chuyén vi ciia phin tir dan hdi

Cac phﬁn tir dan hoi c6 thé & dang 10 xo try, 10 xo c6n,thanh xoén.Trong muyc nay
chi dé cap toi1 viée tinh luc va chon cach b tri 10 xo tru.
Céc goc bd tri trong khong gian co thé gip 1a: goc nghiéng doc 6 va goc nghiéng

ngang 6.Cac goc nay dugc bo tri tiy thude vao khong gian cho phép trén xe.
e Do clng va chuyén vi cia 16 xo
Hanh trinh lam viéc:

[
fix = £ - *cos 5, *cos¢, ;
bx

bJ cung theo truc tam:

2
ClX = lb_x * Cl i
2
I, ) cos’eg, *cos’ 3,
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Trong do:
f=f, + fs tong hanh trinh lam viéc ciia banh xe.
Cix - d6 ctirmg phan tr dan hoi.

Fix - hanh trinh Iam viéc cua 10 xo.

Hinh 3.9. B§ cing va chuyén vi cua 10 xo

e Do cieng va hanh trinh giam chin
Két cau bd tri giam chan thuong gip nhu hinh vé duéi day: Truc cia giam chan
khong trung véi duong tdm try ding thuong gdp trén xe co: 1o (ban kinh quay banh xe

dan huéng) 4m va goc nghiéng ngang tru dung & kha 16m.

Hanh trinh lam viée:  fge = £* % * cosd,, *cos s, ;
bx

2
A A o . / K
H¢ s6 can theo tam truc: Kch(lbx ] * i

gc
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Hinh 3.10. D¢ cing va hanh trinh cta giam chan

¢) Xic dinh cdc phin luc va lwe tic dung 1én hé treo ciu truéc din huéng:

e Truwong hop chi ¢é lwe Z (ving luce X, Y):

Hinh 3.11. Phan lyc va lyc tdc dung 1é€n hé treo(Khi chi c6 luc Z)

- Phan lyc tai Z dat tai banh xe gay nén d6i véi truc dung AB:
Z=27,,+Z, vamémen M,(yoz).

- ZaB can bang voi Zix:
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62280*cosl3°6 =3058 (N).

Zix = Z*cosd = % *cosd =

- Tai dau A luc doc theo phuong giam chén tac dung:
Za= Zas = Zix = 3058 (N).
- Luc Z gdy ra lyc ngang Zy va mémen Mz:

) G . 6280
+ 7y =7Z%sind = 71 *sind = >

*sin13°6= 711 (N).

2=Z#c0s13°8* 0,015 = 46 (N.m)

G

+ Mz = Z*1r,*cosd = 21 * ro *c0sd =

- Trong do:
Z - tai trong thang dung tac dung 1én mot banh xe,
Z=0.5%*G; = 0.5%6280=3140 (N).
To - la ban kinh quay banh xe quanh tru ding, r, =0,015(m)
Zag - luc doc theo phuong try dung.
Zy - lyc ngang tdc dong 1én banh xe.
A - gbc nghiéng ngang tru dung, &= 13°
Va co6 Mz tao nén hai phan luc tai AvaBla Awmz, Buz

M, Z *r,*coso  3140*15*cos13%
Amz = Bwmz = = = =T78(N).
m+n m+n 507+75

- Trong do:

m = C202 =507 (mm).

n=CC; =K/2 =75 (mm).

r:ban kinh banh xe, r= 288 (mm).
- Con Zy gay ra hai phan lyc Azy va Bzy:

*(pr— 711*(288-75
_ Zytrmm 711 ) 260 (N),
m+n 507+75

Azy

Z,*(m+r) 711°(507+288)
m+n 507475

Bzy = =972 (N).
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+ Khi tinh toan thi canh tay don m thay d6i, nén c6 thé 1iy ¢ trang thai chiu tai trong
tinh 16n nhat.
+ Khi gbc & bé c6 thé bo qua: cos =1 vasind=0.
Nhu vay tong luc tic dung 1én dau A va B la:
Pau A:
Za =3058(N).
Amz + Azy = 78+260 = 338 (N).
Pau B:
Bmz + Bzy = 78+972 = 1050 (N).
- Trén don ngang tai diém C c6 lyc lién két:
Cy =Bwmz + Bzy = 1050 (N).

- Céc phan lyc tai géi tra D va E la:

Dy=Cy*—%  — 105070 —6375N).
d +d, 110 +170
Ey=Cy*— I = 1350510 412 5N)
d +d, 110 +170
Trong do:

d, dz - 1a khoang cach tir hai dau khop ban 1é trong cua cang A
t61 khop cau ngoai cta cang.

e Truong hop chiu lwe phanh cwe dai chi c6 thanh phan Z va X:

Hinh 3.12. Phan lyc va luc tdc dung 1€n hé treo khi chiu lyc phanh cuc dai.
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- Phan tich tac dung cua luc Z va cac phan luc xac dinh nhu phﬁn trén.
- Phan lyc X dat tai banh xe gay nén ddi véi tru dirg AB nhu hinh vé du6i.
- Lucdoc X chuyén vé tAm truc banh xe dugc 2 thanh ph?m Xo va Mx
Xo =X =2826(N).
Mx = X*rpx =2826%0,288 =814 (N.m).
Luc X, giy nén cac phan lyc tai A va B 1a Ax va Bx:

_ X*n 282675

Ax 507475 =364 (N).
By = X*m _2826*507 — 2461 (N).
m+n 507+75
-  Momen Mx giy nén tai A va B:
M, 814

= 1398 (N).

A = B = ==
M M m+n 0,507+0,075

- Luc X gay nén don ngang lai dat tai diém S 1a Sy va tao nén cac phan luc As va
Bs:
Sy = X* lr—" *cosd = 2826*0,375* cos13%°6 = 1032 (N).
N
Trong do:

Is -chiéu dai don ngang 14i.Theo s6 liéu tham khao

0 J—

chon: s =m , t =n. Va ti sd truyén Ir_ =0,375
S

s, t - kich thudc dé lip don ngang 1ai

t
=+ = % = * =
As=Sy*—— = 1032 o= 133 (N).
T Bs = Sy* S =1032%—L— — 899 (N)
ST s 507+75 '

Nhu vay cac luc tdc dung 1én try ding
e OdauA
- Theo phuong X: Amx + Ax = 1398+364 = 1762 (N).
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- Theo phuong AB: Za =3058 (N).
- Theo phuong Y: Amz + Azy -As = 78+260 — 133 =205 (N).
e OdauB
- Theo phuong X : Bmx + Bx =1398+ 2461 = 3859 (N).
- Theo phuong Y: Bmz + Bzy + Bs = 78+972+899 =1949 (N).
(Bs =By)
o Céclyclien két tai C
Cx = Bmx + Bx =1398+ 2461 = 3859 (N).
Cy =Bwmz + Bzy + Bs = 78+972+899 =1949 (N).

Trong do:
Cx gy nén cac thanh phan lyc tai gbi D va E:
C 3859
Phuong x: Dx=Ex = TX = =1929 (N).
ld

400
= 3859* —————= 5513(N).

d, +d, 110+170

Phuong y: Dcx = Ecx = Cx*

Cy gy nén céc phan lyc tai gbi D va E:

Dy=Cy*—%2 —jo49x 170 _ 184 (N).
d +d, 110 +170

By =Cy*— D —q9a9% 10 _ 765,
d +d, 110 + 170

- Nhu vay:
Tai C c6: Cx, Cy
Tai D c6: Dx, Dy, Dyx
Tai E c6: Ex, Ey, Evx.

e Truong hop chiu lwe bén cwe dai, chi ¢6 hai thanh phin Z va Y
- Téc dung ctia thanh phan lyc Z va cac phan lyc twong tu nhu & phan trén.
- Tac dung ctia thanh phéan lyc ngang Y nhu hinh vé& duéi.

- Lyc ngang Y gy nén dbi véi tru ding AB cac phan lyc Ay , By:
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_Y.(r—n) 4385.(288-75)
r+n 288475

= 2573(N)

By

Ay =Y - By =4385-2573 =1812 (N).

Hinh 3.13. Phan lyc va luc tac dung 1€n h¢ treo khi chiu luc bén cuc dai.
- Céc lyc tac dung lén tru dung:
Tai A: ZA=3058 (N).
Ay - Amz - Azy = 1812 -78 =260 = 1474 (N).
TaiB: By-Bwmz-Bzy=2573-78—-972=1523 (N).

- Céac luc tac dung lén don ngang:

Tai C:
Cyy =By - Bmz - Bzy = 1523(N).
Tai E:
Evy = Cyy* — 4 =1523. 10 _ 595N,
d +d, 110 +170
Tai D:
Dyy = Cyy*— 12— =153 170 _g9p5 (),
d +d, 110 +170

3.1.3.4. Chon va kiém bén cdc bé phan
a) Don ngang chir A
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Bang 3.1: két qua tinh toan dong luc hoc

chico Z co Z&X coZ&Y
Cx 0 3859 (N) 0
Cy 1050 (N) 1949(N) 1523(N)
Cz 3058 (N) 3058 (N) 3058 (N)

Pon ngang dudi cé cau trac hinh chit A duge bat vao than xe qua 2 khép tru. Dau ngoai
bat voi cam quay Ro-tuyn. Viée st dung 2 dau trong ndi véi than xe bang khép ban 18
dé tang d6 ctimg vitng cho hé treo.

Trang thai chu lyc chu yéu 1a kéo, nén, udn, tiét dién cua don ngang duoi, tham
khao va khi kiém bén gia thiét rang: mot phan cang chit A chiu toan bo tai trong. Do
vay c6 thé tinh toan nhu sau :

» Trwong hgp 1: Chi cé luc Z
Fy=Cy =1050 (N).
F,= Zas =3058 (N).

Don ngang dudi s€ chiu kéo va uon doc :

Hinh 3.14. So db luc ticdung 1én don ngang chit A.
- F, dong vai tro 1a luc cat va gay udn doc trong mit phang zoy .

- Ung suét tiép 16n nhat dugc xac dinh theo cong thuc :

T = 2# 2 < [t];
2§
- Trong do:

Qy : luc cit ngang .
Qy =F,=3058 (N).
S : dién tich tiét dién .
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S = 40%60 = 2400 (mm?).
3 3058

Thay vao ta ¢6 : Tmax == X —— = 1,91(N/ mm?)
2 2400
Véi vat liéu hop kim nhém AlZnMgCul,2F50, ta c6: o,=510 Mpa.
()= 22 = 219 0N/ mm?)
2n  2.1,5
Suy ra: Tmax < [T].

véin=1,5: hé sd an toan .
Véi don ngang dudi thoa man diéu kién bén vé mit cit.
+ Thanh phan F, gay ra mémen udn doc c6 gia tri 1on nhat tai diém bat ctia don ngang
vao khung xe. Do khép ndi 1a khop tru do d6 tai tim khdp mémen udn s& bang 0. Ta
kiém nghiém tai mit cat sat gan d6 (mit cit 1-1).

Ung suét udn 16n nhit dugc xéac dinh theo cong thuec:

M
cu=—Ly<]|oy;
Jy[]

Trong do:
M, : md men udn trén mit cat ngang
Jx : md men quan tinh ctia mit cat ngang
y :tung do cua diém dang xét dén truc trung hoa Ok
My =F, . 1=3058%300 = 917400(N.mm?).
v6i: |- chiéu dai khoang cach tir diém F dén mit cat 1-1 ; 1=300(mm).

Fz=3058 (N).
b.h® 60.403
= Jx=——= = 320000 (mm“).
12 12

y : lay tai diém c6 tung d6 max y =30 (mm).

Thay cac gid tri trén vao cong thuc ta co :
917400
320000

Cu

X 30= 86(N/ mm?).

Vi vat liéu 1a hop kim nhom AlZnMgCul,5F50 : o, = 510 (MPa).

[ou]=2t = %: 340 (Mpa)=340( N/ mm?)
n .

= ou <[ou].

Nén thoa man di€u kién bén uon.
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+ Thanh phan Fy gy ra kéo ding tam .

Kiém tra ok

Ok = ?y < [ok]
1050
= ok = = 0,43 (N/ mm?).
2400

Ma [o1] = %: 340 (N/ mm?),

= o < [ok]. Théa mén diéu kién bén.
» Truwong hgp 2 : Chico luc Z va X

Fx = Cx=3859 (N).
Fy =Cy=1949 (N).
Fz =Cz =3058 (N).

Hinh 3.15. So d6 luc tacdung 1én don ngang chit A.
F, : dong vai tro 1a lyc cit va gy ra mo men udn doc trong mit phang (zoy).
+ Ung suat tiép max :

30,
max = —.— < 5
T S [7]
Qy : lyc cit Qy =F,= 5135 (N/mm?).
S =2400 mm?.
3 3058
= Tmax — — X _— = 1,91 (N/mm2)
2 2400

Véi vat ligu 1a hop kim nhém AlZnMgCul,5F50 o, =510 (Mpa)
[6] = =2 = 170 (N/mm?) > ©
Zn <~ max

Thoa man bén.
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+ F, gy ra mémen udn doc: Tuong tu truong hop 1 ta co:

M
cr=—=%.y <|ou];
—Y [ou]

X

Ma moémen M=F..1=3058 %300 = 917400 (N.mm).
b.h3 _60.403
J=——= = 320000 (mm®*).
12 12

y : lay tai diém c6 tung d6 max y=30(mm).

Thay vao ta c6 :

917400

Cu= X 30=86 (N/mm?) < [o,]. Thoa mén bén.
320000

Thanh phan Fy giy ra kéo dung tam:

—Fy<[]
o= —= <[o];
k= K

1949
Ok =

200 =0,81 (N/ mm?) < [ox] =310 (N/ mm?).Thoa méin bén.

Thanh phan Fx gdy ra lyc cit va momen ubn ngang trong mit phang (xoy):
+ Ung suat tiép max xac dinh theo cong thic:

30,
me——.—< N
w = oS [t];

Qy : luc cit Qy =Fx=3859 (N).
S = 2400 (mm?),

3 3859

= Tmax — Xm—24(N/mm)

Véi vat liéu 1a hop kim nhém AlZnMgCul,5F50 o, =510 (Mpa)
[6]=ob/ 2n = 170 (N/ mm?) > Tmax.
Thoa man bén.
+Fx gdy ra momen udn ngang: Gng suit udn 16n nhat xac dinh theo cong thirc:

Cu=

7 .y <[ou];

X

Ma mémen My=F«.1=3859x300 = 1157700 (N.mm).

* 7,3 % 3
=5 A0F60T 0000 (),
12 12
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y : lay tai diém c6 tung 46 max y=30 (mm).
Thay vao ta co :
1157700
720000

GOu

x 30 =48 (N/mm?) < [oy]. Thoa mén bén.

» Truwong hop3: ChicolucZvayY
Fy=Cy =1523 (N).

Hinh 3.16. So d6 luc tacdung 1én don ngang chit A.
Cang A s& chiu nén, tinh todn nhu trén ta ciing thu dugc két qua:
Git < [Gu].

+ Thanh phan Fy gdy ra nén dung tam:
2 F,
Kiém tra on = 5 <[on].

1523
= on =—— =0,63 (N/mm?).
2400

Ma [on] = %: 340 (N/mm?).

2
= 6 < [on]. Thoa man diéu kién bén nén.

* Ngoai ra, do don A chiu nén ding tdm ¢ trudng hop ndy nén can phai kiém tra thém
diéu kién 6n dinh:

Kiém tra hé so 6n dinh cua cang A:

P.
_ lim
- 2 [no ] .

p

nmax

n

Trong do:

[10] = 2-3, hé s6 6n dinh cho phép tbi thiéu.
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Piim Lyc gi61 han cho on dinh.

2% %
Piin= — £ {m'”
(u.*1)
Véi
E: M6 dun dan héi ctia vat liéu E = 2.10°(KG/cm?).
J: M6 men quan tinh nhé nhat cia cang A
* 13 * 603
y= B2 0T8T 550000(mm?)
12
w: He sb phu thudc vao lién két p=0,5
I: chiéu dai cua cang 1 = lq = 400 (mm).
Thay vao tinh:
3,14%%2.105%x720000
= Plim = =35494560 (N)
(0,5%400)2
35494560
= n=——— =224650>[n]=2.
158

Nén don ngang chit A da 6n dinh.
Tom lai don A théa man diéu kién bén trong moi trudng hop chiu luc khac nhau.
b) Tinh bén Rétuyn

Rotuyn 1a khop cau dé giira don ngang va cam quay. Trang thai lam viéc cta rotuyn

chu yéu chiu luc cat, uon, chén dap.

e Tinh theo bén cit:

Trong do:
Q Luc cit.
Truong hop 1: Qc = Fy = 1050 (N).
Truong hop 2: Q=,/F2 + FZ =+/38592 + 19492 = 4323(N).
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Truong hop 3: Q.= /F2 + F2 = V15232 + 30582 =3416 (N).
O day ta tinh cho truong hop 2 ¢6 luc cit 16n nhat Q. =4323 (N).
S dién tich tiét dién nguy hiém: mit cit 1-1

_m*d® 3.14*20°

2
S 2 2 =314(mm").
d - dudng kinh chd that rotuyn, d = 20(mm).
Q 4323
Te= E_E_BJ(Mpa)

Vat lidu ché tao rotuyn 1a thép 42CrtMo4V c6: o, =1000(MPa) =1000(N / mm®).

_ o, _ 1000
2%n 2*1.5

=7, < [T]

= [rc] =333(MPa).

Viy rotuyn dam bao bén cit.
e Tinh theo (g suat udn:
M., : mdmen chdng udn;
h: tung do 16n nhat , h=13 mm.
r*d’  3.14%20°

= M= =785 (mm).
32 32
_ Qh _ 432313 _
v - 71,6(MPa)

Kiém tra theo ing suit udn: Vat liéu ché tao rotuyn 1a thép 42CrMo4V cé:
o, =1000 (MPa) =1000 (N / mm*).
[0, ]= 22 - 1000

n >
=0, < [O'u 1 Rétuyn thod min bén udn.

= 667(MPa) = 667(MPa).

e Tinh theo chén dép :

Trong do:

Sca : dién tich mat chén dap, 1y bang 2/3 dién tich mat cau

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 74



Khdo sat hé thong treo trén xe Hyundai Accent 2019

S., =%*M=%*w=6zg(mm2).
3 3 3 3
R : ban kinh cau, R = 15 (mm).
- Truong hop 1:  Q =F,=4648 (N)
-Truong hop2: Q=F,=5993 (N).
Tinh theo truong hop c6 luc F, 16n nhat : F,=5993 (N).

5993
d — —8 = 9, 58(Mpa)
Ma ta co: [dcd] = 150 (MPa).
Vay 8cd < [8cd]. Do vay Rétuyn thoa man diéu kién bén
3.1.3.5 .Tinh toan lo xo treo trudc
a) Lwc lon nhdt tac dung lén 1o xo

Lo xo dugc tinh toan cho truong hop chiu tai trong dong 16n nhat:

Z = 6280 (N).
Zlq_6280.400

lix 3035 8276 (N).

TacdO Fmax=

Trong do:
Z : tai trong dong
lix : chiéu dai canh tay don dat 10 xo lix=303,5 mm.
la : chiéu dai don ngang 1= 400 mm.
Luc nho nhét tac dung 1én 10 xo:

0,5.G10.214 0,5.464.9,81,400
_—271080d =3000 (N)
303,5

min

llx

Trong do:
Gio-Tai trong dit 1én cau trude khi khong tai, Gio =464(N).
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Hinh 3.17: Khoang dét 10 xo.
b) Trinh tu thiét ké 10 xo
S6 ligu thiét ké:
Frnax =8276 (N).
Fumin =3000 (N).

- Hanh trinh lam viéc cua 10 xo:

f fq+f 144+180).303,5
e _ fathigyp 23038 5 26(mm)
Lix lpx 436
- Do cing cua 10 xo:
Fmax-Fp,;, 8276—3000
Cy = ———min— =23345(N/m)

fix 0,226

Cic budc thiét ké 1o xo

e Budce 1:
Chon vat liéu ché tao 10 xo 1a thép 50CrV4 co6 ting suét tiép tuyén
[t] = 1600 (MN/m?) (theo tai liéu CTM téap I).
Duong kinh day 10 xo: d=10+20(mm).

Ty 56 dudmg kinh: ¢ = 3 ~ 10 (I4n).

D: duong kinh trung binh cta vong 16 xo.
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e Budc 2:
-Tinh dudng kinh day 16 xo d va sd vong lam viéc n:

Puong kinh day 10 xo dugc tinh theo cong thurc:

d> 1.6 | Fe
> [T] >

k : h¢ so xét dén do cong cua day 10 xo

C4et2 41042
4¢-3  4.10-3

b b

¢ : ty s6 dudng kinh (c = 10).
Fmax=8276 (N). Luc cuc dai tac dung 1én giam chan.

Thay vao ta cé :

d>1.6. /w =12,2 (mm).
1600

Nén ta sé chon duong kinh day 10 xo la: d = 14 (mm).
Duong kinh trung binh cua 10 xo : D = c*d = 10*14 = 140(mm).

So6 vong lam viéc cua 10 xo dugc tinh theo cong thurc :

_ Gd*
- 8C,.D’
Trong d6 : G : mémen dan hdi truot, G = 8.10* (MN/m?).
d : duong kinh day 10 xo, d = 14 (mm).
Cix : d0 ctrng cua 10 xo0, Cix =23345 (N/m).
D : duong kinh trung binh cua 10 xo, D = 140 (mm).

_8.10%.10%.0,014*
8.23345.0,143

Thay s viotacd: n =6,1(vong)

Tachon: n=7 (vong).
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e Budc 3:
Xac dinh kich thudc cua 1o xo
- Dbi v6i 16 xo chiu nén, sb vong toan bd no dugc tinh theo cong thirc:
no =n+ 1 =7+1 =8 (vong).
- Chiéu cao cua 16 xo Hs:
Mbdi dau 16 xo chiu nén duge nén xit lai do vay chiéu cao 16 xo lic cac vong xit lai
nhau la:
Hs= (no - 0.5).d=(8 - 0.5) .14 = 105(mm).
- Budc cua vong 10 xo:

t=d+@;

n

trong do:
Amax - chuyén vi cta 16 xo tng véi lyc Frax.

Fmax_ 8276 _ _
homar = 2= ==0,35(m)=350(mm)

:>t=14+$=64(mm).

Chiéu cao 10 xo Ho khi chua chiu tai:

Ho = Hy + n.(t - d) = 105+ 7.(64 - 14) =455 (mm).

Chiéu cao 10 xo khi chju tai nho nhét ( xe khong tai)

Fmin
Hi=Ho - C— = 315 (mm)

Ix

Budc 4:

Ung suat xoan 16n nhat trong tiét dién day 10 xo:

_ 8KD.Fpay_ 81,14.140.8276
Tmax = 7 g3 143

=1225,77(Mpa)|[] t]

Thoa man bén.

- Ung suét xoan nho nhat trong tiét dién day 16 xo:
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8kD.Fphin 8.1,14.140.3000
Tmin = 3 3
T.d .14

=444,33 (Mpa) < [1] .

Thoa man bén.
- Bién do ung suat:

T —Tmin 1225,77—444,33
Ta = "‘“"2 = . =390,72(MPa)

- Ung suét trung binh :

:Tmax+Tmin:1225,77+444-,33
2

Tm =835,05 (MPa)

Kiém nghiém 10 xo theo diéu kién:

- Hésoantoan:

S, =—n >3

r T,
—ty,.7,
&

7o : Gidi han méi xoan cua ddy 10 xo trong chu trinh ddi xtng .
&: : Hé 86 ké dén anh huong kich thudc tiét dién day 10 xo (gc =2).

v : Hé sb xét dén anh hudng cua Gmg suét trung binh (y=0,1).

600 .~
= St 35073 =2,152>2 Thoa man.
-—+0,1.835,05

¢) Kétluan

Cdc thong sé thiét ké 1o xo:

- DPuong kinh day 16 xo: d = 14 (mm).

- DPuodng kinh trung binh 16 xo: D = 140 (mm).

- Ty s6 duong kinh : ¢ = 10.

- Budc 10 xo: t = 64(mm).

- Chiéu cao 10 xo khi chju tai: Hs = 105 (mm).

- Chiéu cao 10 xo khi chua chiu tai : Ho = 455 (mm).

- Chiéu cao 10 xo khi chiu tai nho nhét : Hy = 315 (mm)
- S6 vong 1am viée ctia 10 xo0 : n =7 (vong).

-S4 vong toan bo : ng = 8 (vong).
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- Do cung 10 xo0 : Cix = 23345 (N.m).
- Vatliéu : Thép 50CrV4.
3.1.3.6. Tinh todn giam chdn
a) Tinh toan thiet ké giam chan
e Xic dinh kich thuéc co ban ciia giam chan

Chon va tinh cac thong so6 cua giam chan

dx - duong kinh ngoai cua xilanh cong tac.
dp - duong kinh piston.
di - duong kinh ty day.
Ta da chon ¢ trén:
dx =45 (mm).
Nén duong kinh piston la:
dp=dx - 5=45-5=40 (mm).

Puong kinh ty day:
di=(0.4 +0.5)dp
= di=0.45.dp = 0.45.40 = 18 (mm).

Chiéu dai cum 1am kin:
L.=(0.75 = 1.5) dp
= L,=1.25.dp = 1.25.40 = 50 (mm).
Chiéu cao cum piston:
Lp= (0.75 =+ 1.1) dp
= Ly, =10.8.dp =0.8.40 = 32 (mm).
Chiéu cao cum piston khoang chira khi nén:
Lkn =(0.25 = 0.75) dp
= Lkn =0.35.dp = 0.35.40 = 14 (mm).
e Xic dinh kich thuéc co ban ciia giam chin:

Puong kinh ngoai xi lanh cong tac: dx.
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Hanh trinh lam viéc cua piston: fg. .
Theo bang s6 lidu va tham khao thém ta chon so bo kich thudc:
dx =45 (mm).
f,c = Hp .Hanh trinh cta giam chén, dugc xac dinh nhu sau:
Trong do:
Yee: g0c nghiéng giam chén, chon ban dau Vg = 10°.
lge: chibu dai khoang cach dit giam chan lg = 324 (mm).
lox: Chiéu dai khoang cach tir banh xe dén khép tru lox = 400 (mm).
Thay vao cong thirc ta dugc :
fs: Tong hanh trinh banh xe : fs = fs + fi = 144 + 180 = 324 (mm).

(oA f)FL*T 324%324%]
I, *cosy, ~ 400*cosl0’

Soe = 266(mm).

Hp =266 (mm).
Ly: Chiéu dai nap giam chan.
Ly=(0.4 + 0.6)dx = 18 + 27 (mm), ta chon: Ly =27 (mm).
Lk: Khoang cach tir day piston dén dinh piston dong dudi.
Lk =(0.4 + 0.9)dx =18 +40.5 (mm), ta chon: Lx = 36 (mm).
Ly: Chiéu dai ctia budng bu.

Ly =(1.0 + 1.5)dx =45+ 67.5 (mm), ta chon: Ly= 60 (mm).
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Chiéu dai xi lanh cua gidm chan:

Lx=Ly+Hp+ Lp+Lk+Ls
= 27+ 266 +32 +36 +60 = 420 (mm).
Chiéu dai cta toan giam chén:
Lec = Lx + Ly =420 +70 = 490 (mm).

Véi Ly 1a chiéu dai tir u han ché toi ddu trén cua ty ddy, L, = 70(mm).
Chiéu dai cua ty day:

Lu=Ly+ Hp +Ly +Lp =70 +266 +27 +32 =395 (mm).

>  Xdc dinh cdc théng sé tinh todn:

e Ty sd truyén cia giam chan:

L .. 1 324*1

= =0,96
I, cosy 343*cosl0’

e Hé so can yéu cau theo phuong thing dting ctia mdi gidm chan:

Kzg*Md1 :%*513=764(N.S/m).

Trong d6: Maq - khoi lugng dat lén cau trude,
D - Hé s dap tit dao dong .
D =2*y*w = 2*0.2*7.45 = 2.98 (rad/s).

Hé s6 can giam chin K.
K, =K*i*=764*%0.96" =704(N.s / m).
Goi:

K - HE s6 can trong hanh trinh nén cua gidm chan.
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Kt - Hé s0 can trong hanh trinh tra cua giam chan.

Ta co:
K, +K,
w=T
Ktr = 3Kn
= K, =3K,
Thay sb ta duoc:

= 7704 =352(N.s/ m).

n

K = e
2
K, =3*K =3%*352=1056(N.s/ m).
e Tinh lyc sinh ra trong qu4 trinh giam chan:
Xac dinh luc can sinh ra khi giam chan lam viéc:
P=K*v™";
Trong do:
K - Hé s6 can cta gian chan.
v - van tdc dich chuyén cua piston.

Khi tinh toan khong xét dén dac tinh cua 16 xo 14 nén duong dac tinh cua gidm chan coi

nhu tuyén tinh (m = 1).
+ Luc nén va tré max :  Vmax = 0.6 (m/s?)
Prmax = Ko Vmax = 352%0.6 = 211 (N).
Pumax = Ko*Vimax = 1056%0.6 = 634 (N).

+ Lucnén vatranhe :  vVmin = 0.3 (m/s?)
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Pomin = Ko*Vimin = 352%0.3 = 106 (N).

Ptrmin = Ktr*Vmin = 1056*03 =3 17(N)

P(N) 4
rd P2
) Vz/ V,/ Pl e ‘
nén
/
P,
/
o I)2
Y

Hinh 3.18:. Puong dic tinh cta giam chan

b) Tinh toan thiét ké van nén van tra:

e Tinh todn van tra
Ap suat chay long tac dung 1én piston & hanh trinh tra 1a:
L ) ()

P r = {r max

S-S, xl4*d*,-d%)

3 634*10°
3.14/4%(40> —18%)

=0.63*10° (N/m?)

tr

Py = 0.63 (MN/m?).
Luu lugng cia chit 10ng chay qua van khi giam chan lam viéc:

Qu = vg*(Sp -Sy)
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40° 18°
— % —
Qtr 06 (ﬂ*4*106 ﬂ*4*106j
Qu = 601*10" (m?¥/s).
Nén tiét dién van tra sé& 1a:

th — Qtr

 [rgrp
/,[* tr
\

Trong do:
4 - 12 hé sd tiéu tén, x =0.6-0.75
chon ¢ =0.75
7 - khoi luong riéng cua dau, y =900 (kg/m?).
fo = c01+10° — 6,8%10° (m?).
0.75*\/2*9.81*0.63*106
900

Vay dwong kinh van tra sé la:

% *
de = S o | 4768 1,2 (mm).
7*n,, 3.14%6

trong dé: 1y -1a s6 18 van tra, ny = 6 (10).
e Tinh toan van nén:
Ap suét tac dung khi bi nén:
P P B 211

P — nmax  — nmax
n

S, ml4*d’,  3.14/4*40°

P, = 0,17 (N/mm?) = 0,17*10% (N/m?).
Luu lugng chay qua van nén khi giam chan lam viéc:

2 2
d’ =O.6*3.14*4OT*10'6

Qn = Vgc*SP = Vgc* 72'*

Qn = 753.6%10° (m?/s).
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Nén tiét dién van nén la:

% -6
- 0, _ 753.6*10 _ 16.5(mm?)

r /2*g*P,, 0.75*\/2*9,81*0,17*106
y 900

fun = 16,5 (mm?).

Vay duong kinh van nén sé la:

4* %
dvn = S o 47165 1,8 (mm).
x*n,  \3.14%6

trong do:

nn _ s0 10 van nén, n, = 6 (10).

¢) Kétluan

Cic théng sé dé chon giam chin

- Buong kinh xy lanh cong tac dx = 45 (mm).

- Hanh trinh cta giam chan H, = 266 (mm).

- Pudng kinh ty day dq = 18 (mm).

- Chiéu dai cta xy lanh giam chan Ly = 420 (mm).
- Chiéu dai cta toan giam chan Lgc = 490 (mm).
-Hé sb dap tit dao dong D = 2.98 (rad/s).

- Buong kinh van nén D, = 1,8 (mm).

-S6 16 van nén n = 6 (19).

- Buong kinh van trd D= 1,2 (mm).

-S6 16 van tra n = 6 (19).

3.2.Khio sat hé thong treo sau trén xe Hyundai Accent 2019

V6i nhiing thong s6 ¢ trén catalog thi ta c6 thé nhan thay rang hé théng treo cau sau cia

xe Hyundai accent 2019 14 h¢ thdng treo thanh xoan
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3.2.1. Khdi niém hé thong treo thanh xodn
e Con duoc goi 1a hé thdng treo dam xodn, hé théng treo dam xodn rat don gian va
duoc san xudt voi chi phi thap. Thuong duoc tim thiy ¢ phia sau, hé théng sir

dung cac tay don tich hop v6i mot bd phan chir thap xoin khi banh xe di chuyén.

e Néu biéu thi n6 trén ban vé& ky thuat sé théy, né sé nam & gitra mdt truc ran va
mot hé théng treo doc lap, va trong hau hét cac truong hop, n6 duoc phan loai la

treo ban doc lap vi cach ch

RARSS » :
s, ’

mot hé thong um xoan khi phan g véi luc.

5

Hinh 3.19.H¢ théng treo thanh xoan trén cau sau xe Hyundai Accent 2019
3.2.2. Céu tgo va nguyén li hoat dong ciia hé thong treo trwéc xe Hyundai Accent
2019
% CAu tao

e Pic diém dic trung cia hé thong treo thanh xoan 13 mot dau cta thanh xoan gan
vao banh xe va dau kia cing chiéu véi thiing xe. Ca hai dau ciia vong xoan déu
c6 thé di chuyén duoc, diéu nay dat dugc vdi cac b truc va céc khép c6 ranh dé
bu lai nhitng thay doi do tai trong giy ra trong qua trinh chuyén dong.

e Nhu vy, truc quay va truc quay cua thanh xoan van thang hang hay néi cach
khac, khi banh xe va vao mép mo, thanh xodn s& udn cong tao lién két dan hoi
giita hé thdng treo va than xe.

e Loai hé théng treo nay c6 thé duoc lap dit doc hodc ngang. Hé thng treo thanh
xoan doc duoc sir dung chu yéu trén cac loai xe hang nang ma khung xe chiu tai
trong 16n. Hé thong treo thanh xo4n ngang thuong dugc lap trén 6 t6 du lich.

Céc yéu tb chinh tao nén hé thdng treo thanh xoén la:
e truc lai
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vai dudi va trén

giam chin;

thanh 6n dinh

vi sai cau trude

khung phu.

< Nguyén li hoat dong ctia hé thdng treo thanh xoin

Céc dau cta thanh xodn duoc gin vao banh xe va thiung xe. Khi banh xe 6 t6 vuot qua
chd x6c¢, chum xoén s& udn cong, tao ra hi¢u tng 10 xo, ttr §6 mang lai su thodi mai khi
141 xe. Khi hét tac dung kich thich bén ngoai, luc xodn giam va banh xe trd lai trang thai
binh thuong.Céc 16 xo cudn va bd gidm xoc bd sung dugc st dung dé cai thién hiéu suét
clia co cdu xoan, do d6 cung cip két ni linh hoat va an toan hon giira banh xe va than
3.2.3.Tinh todn hé théng treo sau

3.2.3.1.Tinh toan lo xo treo sau

a) Luwc I6n nhit tic dung lén 16 xo
Lo xo dugc tinh toan cho truong hop chiu tai trong dong 16n nhat:

Z =9420 (N).
) Z.1q_9420.400
TacdO Fnax=—7 =12415 (N).
lix  303,5
Trong do6:

Z : tai trong dong
lix : chiéu dai canh tay don dat 10 xo lix=303,5 mm.
la : chiéu dai don ngang l¢= 400 mm.
Luc nho nhét tac dung 1én 10 xo:
0,5.Gp0.81q 0,5.696.9,81.400
mh . 3035

=4499 (N)

Trong do:
G,o-Tai trong dat 1én cau trudce khi khong tai, G, =696 (N).
b) Trinh tu thiét ké 10 xo
S6 liéu thiét ké:
Fumax =12415 (N).
Fuin =4499 (N).

- Hanh trinh lam viéc cua 10 xo:
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f fq+f 144+180).303,5
o _ fathigyp 23038 5 26(mm)
Iy lbx 436
- D0 cung cua 10 xo:
Frmax-Fp i, 12415-4499
Cly = ———min— =35026 (N/m)

fix 0,226

Cidc budc thiét ké 1o xo

e Budc 1:
Chon vit liéu ché tao 10 xo 13 thép 50CrV4 co tng suit tiép tuyén
[t] = 1600 (MN/m?) (theo tai liéu CTM téap I).
Duong kinh day 10 xo: d=10+20(mm).

Ty s6 duong kinh: ¢ = 3 =10 (lan).

D: duong kinh trung binh cta vong 16 xo.
e Bude 2:
-Tinh dudng kinh day 10 xo d va sd vong lam viéc n:

Puong kinh day 16 xo dugc tinh theo cong thirc:

d> 1,6 <m0
- b [T] b

k : hé s0 xét dén do cong cua day 16 xo

pdet2 41042
4¢-3  4.10-3

b b

¢ : ty s6 dudng kinh (c = 10).
Fmax=12415 (N). Luc cuc dai tic dung 1én giam chan.

Thay vao ta cé :

d>1.6. /w ~15,04 (mm).
1600

Nén ta s€ chon duong kinh day 16 xo la: d = 16 (mm).

Duong kinh trung binh cua 10 xo : D =c*d = 10.14 = 160(mm).
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S6 vong lam viéc cua 10 xo dugc tinh theo cong thurc :

. Gd*
- 8C,.D’
Trong d6 : G : mémen dan héi truot, G = 8.10* (MN/m?).
d : duong kinh day 16 xo, d = 16 (mm).
Cix : d0 cting cua 10 xo0, Cix =35026 (N/m).
D : duong kinh trung binh cua 1o xo, D = 160 (mm).

_ 8.10%.10%.0,016*
8.35026.0,163

Thay sé vaiotacd: n =4,5(vong)

Tachon: n=5 (vong).
e Budc 3:
Xac dinh kich thudc cua 1o xo
- Dbi v6i 10 xo chiu nén, sb vong toan bo no dugc tinh theo cong thirc:
no=n+ 1 =5+1 =6 (vong).
- Chiéu cao ctia 16 xo H:
M3i dau 10 xo chiju nén duoc nén xit lai do vay chiéu cao 10 xo luc cac vong xit lai
nhau la:
Hs=(no-0.5).d=(6-0.5) .16 = 88 (mm).

- Budc cua vong 10 xo:

n

trong do:

Amax : chuyén vi cta 10 xo tng véi lyc Frax.

Fmax_12415: _
}"max = C_lx__35026 0,53(1’1’1) 530(1’1’11’1’1)

—t= 16+53T0= 122 (mm).

SVTH: Pham Ngoc Huy GVHD: TS. Lé Minh Tién 90



max — 43 7.163

Khdo sdt hé thong treo trén xe Hyundai Accent 2019

Chiéu cao 16 xo Ho khi chua chju tai:

Ho = Hs + n.(t - d) = 88+ 5.(122 — 16 ) =618 (mm).

Chiéu cao 10 xo khi chju tai nho nhét ( xe khong tai)

F

min

CI

X

Hi=Hop - = 478 (mm)

Budce 4:

Ung suét xodn 16n nhat trong tiét dién day 16 xo:

_ 8KDFpax_8.1,14.160.12415

=1407,83 (Mpa)|[| 7]

Thoa man bén.

Ung suat xodn nho nhit trong tiét dién day 10 xo:

8.k.D.Fpin 8.1,14.160.4499
Tmin = 3 3
m.d .16

=510,17 (Mpa) < [7] .

Thoa man bén.
Bién d¢ tng suat:

T —Tmin 1407,83-510,17
Ta = "‘“"2 = . =448,83 (MPa)

Ung suat trung binh :
 Tmax+Tmin_1407,83+510,17
2 2

Tm =959 (MPa)

Kiém nghiém 16 xo theo di€u kién:

¢) Kétluan

Cdc thong sé thiét ké 1o xo:

Puong kinh day 10 xo: d = 16 (mm).

Puong kinh trung binh 16 xo: D = 160 (mm).
Ty s6 duong kinh : ¢ = 10.

Budce 16 xo: t =122 (mm).

Chiéu cao 10 xo khi chiu tai: Hs =88 (mm).

Chiéu cao 10 xo khi chua chiu tai : Ho = 618 (mm).
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- Chiéu cao 10 xo khi chiu tai nho nhit : H; = 478 (mm)
- S6 vong 1am viée ctia 10 xo0 : n =5 (vong).

- S6 vong toan bo : np = 6 (vong).

- Do cung 10 xo : Cix = 35026 (N.m).

- Vatliéu : Thép 50CrV4.

3.1.3.6. Tinh todn giam chdin

a) Tinh toan thiét ké giam chan
e Xic dinh kich thuéc co ban ciia giam chan

Chon va tinh cac thong so6 cua giam chan

dx - duong kinh ngoai cua xilanh cong téc.
dp - duong kinh piston.
di - duong kinh ty day.
Ta da chon ¢ trén:
dx =45 (mm).
Nén duong kinh piston la:
dp=dx - 5=45-5=40 (mm).

Puong kinh ty day:
di=(0.4 + 0.5)dp
= d¢=0.45.dp = 0.45.40 = 18 (mm).

Chiéu dai cum 1am kin:
Ly=(0.75 + 1.5)dp
= Ly=1.25.dp = 1.25.40 = 50 (mm).
Chiéu cao cum piston:
Lp= (0.75 =+ 1.1) dp
= L, =0.8.dp =0.8.40 = 32 (mm).
Chiéu cao cum piston khoang chtra khi nén:
Lin=(0.25 + 0.75) dp
= Lin = 0.35.dp = 0.35.40 = 14 (mm).
e Xic dinh kich thuéc co ban ciia giam chin:

Duong kinh ngoai xi lanh cong tac: dx.
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Hanh trinh lam viéc cua piston: fg. .
Theo bang s6 lidu va tham khao thém ta chon so bo kich thudc:
dx =45 (mm).
f,c = Hp .Hanh trinh cta giam chén, dugc xac dinh nhu sau:
Trong do:
Yee: g0c nghiéng giam chén, chon ban dau Vg = 10°.
lge: chibu dai khoang cach dit giam chan lg = 324 (mm).
lox: Chiéu dai khoang cach tir banh xe dén khép try lox = 400 (mm).
Thay vao cong thirc ta dugc :
fs: Tong hanh trinh banh xe : fs = fs + fi = 144 + 180 = 324 (mm).

(oA f)FL*T 324%324%]
I, *cosy, ~ 400*cosl0’

Soe = 266(mm).

Hp =266 (mm).
Ly: Chiéu dai nap giam chan.
Ly=(0.4 + 0.6)dx =18 + 27 (mm), ta chon: Ly = 18 (mm).
Lk: Khoang cach tir day piston dén dinh piston dong dudi.
Lk =(0.4 +0.9)dx =18 +40.5 (mm), ta chon: Lx =20 (mm).
Ly: Chiéu dai ctia budng bu.
Ly = (1.0 = 1.5)dx =45 + 67.5 (mm), ta chon: Ly= 456(mm).

Chicu dai xi lanh cua gidam chan:
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Lx=Ly+Hp+ Lp+ Lk +Lg
= 18 +266 +32 +20 +45 = 381 (mm).
Chiéu dai cua toan giam chén:
Lge =Lx + Ly =381 +70 =451 (mm).

Véi Ly 1a chiéu dai tir u han ché téi ddu trén cua ty ddy, L, = 70(mm).
Chiéu dai cua ty day:

Lu=Ly+ Hp +Ly +Lp =70 +266 +18 +32 = 386 (mm).

>  Xdc dinh cdc théng sé tinh todn:

e Ty so truyén ctia giam chan:

[ 1 324*1

8¢ x

[, cosy " 343%cos10"

i= =0,96
e Hé sb can yéu cau theo phuong thang dting ctia mdi giam chan:

Kzg"‘Ma,1 :%*513=764(N.S/m).

Trong d6:  Mai - khéi lugng dit 18n cau trudc,
D - Hé sb dap tat dao dong .
D = 2¥y*@ = 2%0.2*7.45 = 2.98 (rad/s).

H¢ s6 can giam chan K.

K, =K*i* =764%0.96" = 704(N.s / m).

Goi:

K. - HE s0 can trong hanh trinh nén cua gidm chan.
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Kt - Hé s0 can trong hanh trinh tra cua giam chan.

Ta co:
K, +K,
w=T
Ktr = 3Kn
= K, =3K,
Thay sb ta duoc:

= 7704 =352(N.s/ m).

n

K = e
2
K, =3*K =3%*352=1056(N.s/ m).
e Tinh lyc sinh ra trong qu4 trinh giam chan:
Xac dinh luc can sinh ra khi giam chan lam viéc:
P=K*v™";
Trong do:
K - Hé s6 can cta gian chan.
v - van tdc dich chuyén cua piston.

Khi tinh toan khong xét dén dac tinh cua 16 xo 14 nén duong dac tinh cua gidm chan coi

nhu tuyén tinh (m = 1).
+ Luc nén va tré max :  Vmax = 0.6 (m/s?)
Prmax = Ko Vmax = 352%0.6 = 211 (N).
Pumax = Ko*Vimax = 1056%0.6 = 634 (N).

+ Lucnén vatranhe :  vVmin = 0.3 (m/s?)
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Pomin = Ko*Vimin = 352%0.3 = 106 (N).

Ptrmin = Ktr*Vmin = 1056*03 =3 17(N)

P(N) 4
rd P2
) Vz/ V,/ Pl e ‘
nén
/
P,
/
o I)2
Y

Hinh 3.20:. Puwong dic tinh ciia giam chin

b) Tinh toan thiét ké van nén van tra:

e Tinh todn van tra
Ap suat chay long tac dung 1én piston & hanh trinh tra 1a:
L ) ()

P r = {r max

S-S, xl4*d*,-d%)

3 634*10°
3.14/4%(40> —18%)

=0.63*10° (N/m?)

tr

Py = 0.63 (MN/m?).
Luu lugng cia chit 10ng chay qua van khi giam chan lam viéc:

Qu = vg*(Sp -Sy)
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40° 18°
— % —
Qtr 06 (ﬂ*4*106 ﬂ*4*106j
Qu = 601*10" (m?¥/s).
Nén tiét dién van tra sé& 1a:

th — Qtr

 [rgrp
/,[* tr
\

Trong do:
4 - 12 hé sd tiéu tén, x =0.6-0.75
chon ¢ =0.75
7 - khoi luong riéng cua dau, y =900 (kg/m?).
601*10°°

fu= — = 6,8%10° (m?).
* * *
0.75*\/2 9.81*%0.63*10

900

Vay dwong kinh van tra sé la:

% *
de = S o | 4768 1,2 (mm).
7*n,, 3.14%6

trong dé: 1y -1a s6 18 van tra, ny = 6 (10).
e Tinh toan van nén:
Ap suét tac dung khi bi nén:
P P B 211

P — nmax  — nmax
n

S, ml4*d’,  3.14/4*40°

P, = 0,17 (N/mm?) = 0,17*10% (N/m?).
Luu lugng chay qua van nén khi giam chan lam viéc:

2 2
d’ =O.6*3.14*4OT*10'6

Qn = Vgc*SP = Vgc>l< w*
Qn = 753.6%10° (m¥/s).

Nén tiét dién van nén la:
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% —6
fom — & - 753.6710 ~ 16.5(mm?)

ux [2E*E, 0.75*\/2*9,81*0,17*106
y 900

fun = 16,5 (mm?).

Vay duong kinh van nén sé la:

4% *
dwn = S o 47165 1,8 (mm).
7%n, \3.14%6

trong do:

nn _ s0 10 van nén, n, = 5 (10).

¢) Kétluan

Cic théng sé dé chon giam chin
- Puong kinh xy lanh cong tac dx = 45 (mm).
- Hanh trinh cta giam chan H, = 226 (mm).
- Puong kinh ty day dq¢ = 18 (mm).
- Chiéu dai cua xy lanh giam chin Ly = 381 (mm).
- Chiéu dai cua toan giam chin Lec = 451 (mm).
-Hé s6 dap tat dao dong D = 2,98 (rad/s).
- BPuong kinh van nén D, = 1,8 (mm).
-S4 16 van nén n = 5 (13).
- Puong kinh van trd D= 1,2 (mm).

- S6 16 van tran = 5 (19).
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Chuwong 4: BAO DUONG, SUA CHUA HE THONG TREO XE HYUNDAI
ACCENT 2019

Trong qua trinh st dung xe Hyundai Accent 2019 noéi riéng va cac loai 6 t6 khac noi
chung, hé thong treo thuong c6 nhitng hu hong. Duéi day 1a bang ligt ké cac triéu
chimg hu héng va cac nguyén nhan cta hu hong.

Bang 4.1. tridu chimg hu hong hé thong treo
Tri€u chung hu hong Khu vuc nghi ngo
. Xe ( chat qua ta1 )
. L0 xo0 tru phia trudce yéu
. Lo xo tru phia sau yéu
. B6 gidm chan trudc mon
. BO gidm chan sau mon
. Lop bi mon, ap suat khong dung
. Thanh 6n dinh cong, gay
. B6 giam chan truéc mon
. B6 giam chan sau mon
. Lop bi mon, ap suat khong dung
. Vanh bang xe khong can bang
. B6 gidm chan trudc mon
. B0 giam chan sau mon
. Goc dat banh xe khong dung
. Khép cau mon
. Vong bi moay o trudc mon
. Vong bi moay o sau mon
. Thanh dan dong 14i mon
. LOp xe hodc ap suat 10p khong ding
. Goc dat banh xe sai
. B6 giam chan trudc mon
. Bo giam chan sau mon
. Cac chi tiét hé thong treo bi mon

Than xe bi chtii xudng

Rung lac than xe

Pao lac banh xe

LSp mon khong déu

N IWIN=|IOR0I[NN BRI~ R W=D RN

Tuy theo tinh trang ky thuat cua xe va cadc nguyén nhan hu hong khac nhau ma ta

c6 thé tién hanh kiém tra sta chita hay bao dudng va thay thé khi cin thiét
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4.1.1.Thén xe bi chiti xudng

4.1. Kiém tra,chin doan hw héng hé théng treo

Kiém tra ap suét 16p

Bom 16p

!

Kiém tra hé théng treo
than xe bi chai xudng

Xe chat qua tai

Diéu chinh giam tai

\ 4

Lo xo tru phia trude yéu ~| Thay thé
Lo xo tru phia sau yéu —| Thay thé
B6 giam chan trude mon Thay thé
B0 gidm chan sau mon _,(, Thay thé

4.1.2.Rung lic thin xe

| Rung lic than xe

L5p bi mon, 4p suat
khong diung

Thay thé, bom 16p dung
ap sut

Thanh 6n dinh bi cong

hay gay

,| Stra chira, thay thé

B giam chan trudc mon

»| Thay thé

Bd gidm chan sau mon

»| Thay thé
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4.1.3.Ddo lic banh xe

—| Pao lac banh xe

L

LSp bi mon, ap suat khong

ding

Vanh banh xe khong can
bang

A 4

Thay thé, bom 16p diing
ap suat

B6 giam chan trudc mon

A 4

Stra chita, thay thé

B¢ giam chan sau mon

\ 4

Thay thé

Goc dat banh xe khong ding

Thay thé

Piéu chinh lai

—
|,/ Khop cau mon

Vong bi moay o trudc,
—

sau mon

A 4

Thay thé

Thanh dan dong 1ai mon

A 4

Piéu chinh, thay thé

\ 4

Thay thé
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4.1.4.Lép mon khéng déu

— Lép mon khong déu

Lop bi mon, ap suat

khong ding

Goc dat banh xe sai

Thay thé, bom 16p diing

Ap sut

Bd gidm chan trudc mon

\ 4

Diéu chinh lai

B§ gidm chan sau mon

Céc chi tiét hé thdng treo

A4

Thay thé

Thay thé

y

mon

4.2. Quy trinh sira chira hé thong treo

4.2.1. Thdo lip kiém tra hoat dpng giam chén truwde

a) Thdo
1.Théo dai dc va bu long
2.Théo 3 dai dc cling bo gidm chan véi
16 xo tru
b) Thao roi
1. Thao dai dc gia d& phai trudce va
giam chan trudc
- Dung SST nén 10 xo lai
Giit pit tong b gidm chan rdi thao dai bc
2. Théo vong dém bd giam chan trude
3. Théo cum giam chan ra khoi 10 xotru

4. Thao cao su phia trén 10 xo tru
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c) Kiem tra bo giam chan truoc

Nén va gidn can ddy bod giam chan 4 1
lan cho 1én, kiém tra rang khong c6 luc
can va tiéng kéu bat thuong trong
khi van hanh. Néu c6 su bat thuong 3t
thi phai thay bo giam chin méi.
d) Lép lai
1. Lap 10 xo tru trudce

- Dung SST nén 10 xo try
- Lap 1o xo tru vao bo giam
chan. Hay 1ip dau dudi cua 10 xo
tru chd 16m cua 16 xo phai dudi

Lap 2 ham, vong dém,cao su phia trén

va do hé treo trudc vao thanh noi.

- Lap tam dai 6c ham mai
2. Lap gid do phia trude voi dai oc

. 5 2 Phia tnioc
- Giodng thang by do hé thong treo LH RH
va cac bac giam chin nhu hinh vé ' t ;
- Xiét chat dai 6c hdm (mo men xiét 18N.m) _
- Nha 16 xo tru trong khi kiém tra
vi tri ctia dé phia dudi 10 xo va gia do Bodiweo  Bacgidm chdn
hé thdng treo.
e) Lap

1. Lap tam thoi cum giam chan trude
vO1 10 xo tru

- Lap bg giam chan vao than xe sao cho dau dudi
bat v&i cum phanh ra ngoai
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- Lip 3 dai 6c phia trén giam chan
- Lap tam thoi bu 16ng va dai Oc xién dudi giam chin nhu hinh v&.
2. Lap banh trudc

3. On dinh hé théng treo
- Ha thap xe o ,
- Hay nhun xe vai lan dé 6n dinh hé thong treo

4. Xiét chat bd giam chin trude cb
10 xo0 tru

5. Kiém tra va diéu chinh lai goc
dat banh xe

/) Hiy gidm chdn

1. Hay giam chan trudc

- Kéo hét pit tong bd giam chén rdi
kep no 1én Et6 theo phuong vuong goc

2. Dung may khoan hay dung cu
tuong duong khoan 116 & ving A
dé xa khi bén trong bo giam chin

(Iuu y khi ban ra ciing véi mat kim

loai nén phai deo kinh phong ho khi

thao tac huy giam chan). Khi nay
khong mau va khong doc hai.

4.2.2. Thdo lip kiém tra don treo trieéc

Luu y quy trinh thao ldp cho 2 bén 13 nhu nhau

a) Thao
1. Thao banh trudc

2.Kiém tra don treo trén phia trudc
- Kiém tra rang khong c¢6 d0 ro & cac

khdp cAu bang cach lac don treo trén 1én

xudng bang tay.
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3. Théo day cam bién diéu khién trugt

- Théo 2 bu 16ng va ngit day dién cua cam bién diéu khién truot
4. Thao cum don treo trén phia trudce

- P& don treo duéi bang kich

- Théo kep va dai dc
- Dung SST thao khép céu phia

trén ra khoi cam lai

- Théo 2 dai ¢ va 2 bu long

- Thao don treo phia trén
b) Thao roi
1. Thao bac don treo trén phia trude
- Dung mot biia va mét duc,dong va

uon cong toan bo bich cua bac don treo

nhu hinh vé.

- Dung SST va may ¢p, ¢p bac ra
c) Kiemtra

1. Kiém tra don treo phia trén

- Nhu hinh v& lic nhe vit ciy khép cau khép

Dung 1 can luc van dai 6c¢ lién tuc voi

tbc d0 van 2-4 gidy / vong va doc gia tri & vong thr 5

vong thir 5.

- Kiém tra xem c6 vét nit hay chay m& & khdp cau hay khong

d) Ldplai
1. Lap bac ctua don treo trén phia trudce g
‘ TR = | e
- Dung SST va mdy ép, ép bac don treo < | &
phia trén mdi vao r e 77 g |
. v / )

e) Lap /f i .

1. Lap tam thot don treo trén phia trudce

- Lap tam thoi don treo bang hai bu 1ong
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va 2 dai 6c

- Lip don treo trén vao cau bang dai ¢
- Lip kep moi
2. Lap day cam bién diéu khién truot

- Lip day cam bién bang hai bu

long M6 men xiét 29N.m

3. Lap banh trudc

- Lip banh trudc mo men xiét 110N.m

4. On dinh hé théng treo

5. Xiét chat don treo trén phia trudc

6. Kiém tra va diéu chinh goc dit banh xe trudc

4.2.3.Thdo lip kiém tra don treo dwdi

a) Thao ’
Dung quy trinh cho bén phai phai giong

nhu quy trinh cho bén trai
Quy trinh sau day la cho phia bén trai
1. Thao banh dudi

2. Kiém tra don treo dudi trude dudi

- Lap céc dai 6¢c moay o vao dia phanh
- Dung dong ho so do do ro qua muc cua

khép cau dudi khi ban an vao céc dai 6c

moay o

Tiéu chuan 13 0.05mm tré xudng. Néu do

ro khong nhu tiéu chuan thi thay don treo méi.
3. Ngét bd giam chan véi 10 xo tru
- Thao dai 6c va bu long

- Ngat bo giam chan va 10 xo try ra

khoéi don treo dudi ra khoi don treo

dudi
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4. Thao don treo dudi trude trai

- Théo 2 bu 16ng va ngit khép cau ra

khoi cam lai
- Panh céac dau ghi nhé trén cam di¢u
chinh va khung xe

- Thao 2 dai 6c, cac cam diéu
chinh Camber No.1 va No.2, 2 cam

diéu chinh Camber va don treo dudi.

-Thao chdt ché va dai 6c

-Dung SST thao miéng ga khép cau
b) Thdo doi

1. Thao bac cua don treo dudi phia trude No.1
uon cong toan bo bac bich nhu hinh vé

- Dung SST va may ép, €p bac ra

2. Théo bac don treo dudi phia trude No.2
- Dung mot bua va mdt duc dong va

uon cong toan bg bich bac nhu hinh vé

- Dung SST va may ép, €p bac ra

c) Kiéem tra
1. kiém tra don treo dudi trudc trai

- Lac nhe vit cay khdp cau ra trude

va sau 5 lan trudce khi lap dai 6c

- Dung 1 can lyc van dai oc lién

i ; i
tuc voi toe d 3 dén Sgiay/vong va
doc tri s6 & vong thr 5.

- Kiém tra xem c6 vét nut hoac chay

md trén chan bui khép cau khong.
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d) Ldp lai

1. Lép bac don treo dudi phia trudc

No.1 va No.2 theo cac btrc nhu sau.

- Dung SST va may ép, ép bac

mai vao, chu y trong khi ép bac
chac chadn rang cac dau dinh vi
cta bac vuong goc voi don treo

dudi nhu hinh vé.

1. Lép tam thoi don treo dudi trudc trai

- Lép tam thoi don treo dudi bang

hai cam diéu chinh Camber va hai

dai oc

- Giéng thang cac dau ghi nhé trén

cam diéu chinh Camber s6 1 va 2.
Xiét chit tam thoi cac dai dc.
- Lap miéng g4 khodp cau bang dai
8¢ va mot chdt ché mai.
Lap miéng ga khdp cau bang hai
bu long.
2. No6i tam thoi cum giam chén trude

v41 10 X0 tru

- Lap bd giam chan véi 10 xo tru bing

bu 16ng va bat tam thoi dai ¢
3. Lap banh trude

- Lf“lp banh trudc
4. On dinh h¢ thong treo

5. Xiét chat don treo duéi trude trai
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- Xiét chat 2 dai dc.

\\’/ 4 %9’ e
6. Xiét chit bo giam chan trude c6 10 xo tru \.,QL V4 M E{//Sio
5 P i I>‘ 7 g ,‘ 4 T

A . s A \ + A - A \ v I /
- Co dinh dai 6c va xiét chat bu 16ng J 1 //-,//
.2 v o4 A , r s s , QAN
7. Kiém tra va di€u chinh goc dat banh trudce . >N s

8. Lap tam thoi don treo dudi trude trai
- Lap tam thoi don treo dudi bang

hai cam diéu chinh Camber va hai

dai oc

- Gibng thiang cac dau ghi nhé trén

cam di€u chinh Camber so0 1 va 2.

Xiét chit tam thoi cac dai c.

- Lap miéng g4 khop cau bang dai

bc va mot chdt ché méi.
Lip miéng ga khép cau bang hai
bu long.
9. Nbi tam thoi cum giam chan trude
vO1i 10 X0 tru
- Lap bo giam chan véi 10 xo tru bang

bu 16ng va bat tam thoi dai oc

10. Lép banh trudc

- Lap banh truée
11. On dinh hé thong treo

12. Xiét chit don treo dudi trude trai
- Xiét chat 2 dai dc.

13. Xiét chat bo giam chan trude c6 10 xo tru

- C6 dinh dai 6¢ va xiét chat bu 1ong

14. Kiém tra va diéu chinh géc dit banh trudc.

4.2.4.Thdo lip kiém tra bj giam chén sau phii
a) Thdo
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Dung cac quy trinh cho bén phai giéng
nhu cho bén trai.

1. Thao banh xe sau

2. Thao bd giam chan phia sau

- PO vo cau xe

- -Kich xe va do khung xe trén gia do

- Ha v cau xe xudng cho dén khi strc cang

cua 1o xo tru dugc giai thoat va gilt ¢ vi tri nay.
- Thao 2 bu long

- Ngat bd giam chan va 2 bac ra khoi vo cau va khung xe

- Théo dai ¢ ham, gia bit phia trén giam chin

b) Kiém tra t
1. Kiém tra bo giam chan phia sau

- Nén va gian can day bo giam

chan kiém tra rang khong co luc

can bat thuong hay tiéng kéu bat
thudng trong khi van hanh. Néu c6

su bat thuong thay giam chan méi.

¢) Lap

1. Lap b giam chan phia sau
- Lap 3 ham, 2 vong dém, gia
bat va mot dai 6¢c hAm mai vao

b giam x0c.

- Lap bd giam chan vao khung xe

bang hai bu 16ng.

2. Lap tam thdi cum giam chén sau
- Lap 2 bac méi cung 2 céi ham
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vao by giam chan

’ vy z R 115 mm
- Lap tam bo gidm chan vao 14.52 in)
Tl
3 bang dai oc
cau xe s :
==y R A0

3. Lap banh xe.

4. On dinh hé théng treo
5. Xiét chat bu 16ng bd giam chén sau

d) Hiiy bo giam chan
(khi gidm chan hong)

- Huy giam chan sau o
Kéo hét pit tong bd gidm chan 161 kep
no6 lén Et6 theo phuong vudng goéc
Dung may khoan hay dung cu.Twong duong khoan 1156 ¢ ving A dé xa khi bén trong
bd giam chan (luu khi ban ra ciing v6i mat kim loai nén phai deo kinh phong ho khi
thao tac huy giam chan). Khi ndy khong mau va khong doc hai
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KET LUAN

D6 an t6t nghiép ma em trinh bay “Khio sit hé thong treo trén xe Hyundai
Accent 2019” d3 giai quyét duoc van dé cua hé théng treo dit ra, d6 1a vé tinh ém
diu (dac trung boi tan sd dao dong), kha nang dap tat cac dao dong (ddc trung boi hé
s6 can giam chan) va dam bao dugc dong hoc banh xe (hudng chuyén dong). Viéc
khao sat, tinh toan dugc tap trung vao ti€u chi tang ti I¢ ndi dia hoa trong nganh 6 t6
trong nudc théng qua viée tinh toan thiét ké giam chan, 16 xo.

Qua viéc tinh toan dd an t6t nghiép nay di gitp em hiéu rd ban chat, hoat dong
ctia hé thdng treo, va hinh thanh duoc cach tu duy thiét ké, tinh toan 1 cum chi tiét
trén 0 t0, trang bi thém kién thirc phuc vu cho cong viéc sau nay.

Mot 1an nita em xin guri 161 cam on chan thanh toi thay TS. Lé Minh Tién, nguoi
da tryc tiép hudng dan, chi bao em trong subt qué trinh thuc hién dd 4n tot nghiép.

Qua day em ciing xin cam on céc thdy gido trong bd mon ki thuét 6 t6 Pai hoc
Bach Khoa-Pai Hoc Pa Néng cung cac ban sinh vién di giup d& em hoan thanh db

an nay.
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