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TOM TAT

Do 4an tot nghiép vai dé tai “Thiét ké hé thong treo cho xe tai ISUZU NPR85KE4”
duogc thyc hién nham muyc tiéu nghién ctru, tinh toan va dé xuat phuong an thiét ké hé thong
treo phil hop v&i yéu cau ki thuat va diéu kién van hanh thyc té cia dong xe tai nhe ISUZU.
Hé thdng treo dong vai trd quan trong trong viéc dam bao kha ning chiu tai, 6n dinh chuyén

dong va do ém diu khi xe van hanh trén nhiéu loai dia hinh.

Trong khudn kho d6 an, cic ndi dung chinh duge trinh bay bao gom: xac dinh tai trong
tac dung 1én ting cau xe, chon loai nhip 14 ban elip phu hop, xdy dung hé phuong trinh dé
xé4c dinh chiéu dai cac 14 nhip, tinh toan d6 clng, Gng suat udn, kiém nghiém bén va thiét
ké so bd hinh hoc nhip. Bén canh d6, d6 4n ciing di vao tinh toan thiét ké giam chin thuy

luc hai chi€u, bao gom tinh todn luc can, luu luong dau, thiét ké van va 10 xo di€u tiét.

Thong qua viéc ap dung cac cong thirc tinh toan tir 1y thuyét co hoc ung dung, sirc
bén vat liéu va tiéu chuan k¥ thuat, dd 4n dam bao hé théng treo duoc thiét ké dap ung yéu
cau vé do cling, 6 bén, tan sd dao dong va kha ning giam chin trong gidi han cho phép.
Két qua dd an 1a co so tham khao hiru ich trong viéc thiét ké, cai tién hodc thay thé hé théng

treo cho cac dong xe tai cung phan khtc.



LOI NOI PAU

Dé hoan thanh dd 4n tot nghiép véi dé tai “Thiét ké hé thdng treo cho xe tai ISUZU
NPRS85KE4”, em d trai qua mot hanh trinh hoc tap, nghién ctru day thir thach nhung
cling v6 cung quy gia. Trong sudt qua trinh d6, em ludn nhin duoc su quan tdm, chi dan
tan tinh va hd trg quy bau tir nhidu ca nhan va tap thé. Nhan dip nay, em xin duoc giri 1oi
tri 4n siu sic va chan thanh nhat.

Trude hét, em xin bay to long biét on dén Ban giam hi¢u Truong Pai hoc Bach
Khoa, Khoa Co khi Giao Thong, noi da tao diéu kién thuan loi vé hoc tap, nghién ctru va
thyc hanh trong subt qua trinh hoc dai hoc. Chinh méi trudong hoc tap chuyén nghiép, giau
tinh Gmg dung tai truong da giup em cé duoc nén tang kién thirc virg chic dé thuc hién
dé tai mot cach nghiém tic va c6 chiéu siu.

Em dic biét kinh gtri 10i cam on chan thanh téi Thay Dwong Viét Diing, nguoi da
tryc tiép hudng din, dinh hudng, dong gop ¥ kién chuyén mon ciing nhu dong vién em
trong sudt thoi gian thuc hién do an. Thay khong chi truyén dat kién thic chuyén nganh
quy bau ma con gitp em tiép can tu duy khoa hoc, tur duy hé thong va k¥ ning giai quyét
van dé thyc tién mot cach hiéu qua.

Em ciing xin tran trong cam on cac thay ¢ trong B6 mon O t6 — My dong luc di
tan tinh giang day, truyén cam himg hoc tip va cung cp cho em nhing kién thtrc nén
tang, giup em tiép can va hoan thanh dé tai voi mot tu duy ki thuat chit chg, co hé thong.

Bén canh do, em vo cung biét on su yéu thuong va hd trg Am tham tir gia dinh,
nhimng ngudi lubn 13 diém tya tinh than viing chéc, ludn cb vii va dong vién em mdi khi
gip kho khan. Pong thoi, em ciing xin cam on nhitng ngudi ban dong hanh — ban be, anh
chi khoa trén — nhitng ngudi da luon san sang chia sé tai lidu, gop y va hd trg em trong
nhiéu khia canh sudt qua trinh lam do an.

Du da rat ¢d géng, nhung voi kién thirc va kinh nghiém thuc té con han ché, d6 an
khong tranh khoi nhiing thiéu s6t. Em rat mong nhan duoc su gép ¥ chan thanh tir quy
thﬁy ¢ va cac ban dé hoan thién hon nira ban bao cdo nay.

Mot 1an nita, em xin chan thanh cidm on tat ca nhiing ai da dong hanh cing em trong

sudt chang dudng hoc tap va thuc hién do an tot nghiép nay.
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Thiét ké hé théng treo cho xe tai ISUZ NPR85KE4

MO DAU

Muc dich thiee hién dé tai

Heé théng treo 1a mot trong nhiing b phan dong vai tro then chét trong viée dam bao
d6 6n dinh, ém diu va an toan cho 6 t6 trong qué trinh van hanh, dic biét d6i véi cac dong
xe tai hoat dong trong diéu kién tai trong 16n va mat duong phtrc tap. Viéc thiét ké hé théng
treo phil hop khong chi gitip nang cao kha ning chiu tai, giam rung dong va bao vé két cau
xe ma con gop phan kéo dai tudi tho cic cum co ciu lién quan nhu khung gam, hé théng
141 va hé thong phanh.

V&1 nhan thic ro vai tro quan trong do, em lya chon dé tai “Thiét ké hé théng treo cho
xe tai [ISUZU NPR85KE4” nham muc tiéu nghién ctru, phan tich va tinh toan day du cac
yéu t6 anh hudong dén hiéu qua lam viéc ctia hé thong treo. Pé tai hudng dén viée xay dung
mot phuong an thiét ké hop 1y, pht hop véi yéu cau ki thuat, diéu kién khai thac thuc té tai
Viét Nam va kha ning san xuat trong nudc. Pong thoi, viée thuc hién dé tai con giup em
hé théng hoéa va van dung kién thire chuyén nganh da hoc vao bai toan thyuc té, rén luyén tu

duy k¥ thuat, kha nang phén tich va giai quyét van dé trong linh vuc thiét ké 6 to.
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Chwong 1. TONG QUAN

1.1 Lich sir hinh thanh
Hé théng treo trén xe co gidi bat ngudn tir nhitng giai phap don gian trén xe ngyua kéo,
khi ngudi tho chi ghép cac thanh g hay day da ubn luon dé giam chén tam thoi; dén gitra
thé ky 19, 14 nhip thép da 16p duoc ung dung rong rii, mang lai kha niang chiu tai cao nhung
ning né; dau thé ky 20, 10 xo xoan két hop véi giam chan thity luc 1an dau xuét hién trén
nhirng mau 6 t6 nhu Ford Model T, cai thién dang ké do ém ai; nhitng ndm 1930-1940,
khai ni¢m treo doc lap vdi thanh xo0dn va hé treo trude dang wishbone ra doi, cho phép mdi
banh phan hoi riéng biét voi mat duong; nam 1947, MacPherson Strut dinh hinh chuan muc
cho treo trude nho thiét ké tich hop 10 xo va giam chan gon nhe; xuyén sudt nhitng thap
nién sau, Citroén tién phong vi hé treo thuy khi ti cdn bang, rdi tién dén treo ban chu dong
va treo chu dong s dung van dién tr, cho dén cong ngh¢ tu tinh MagneRide va treo khi
nén hién dai trén xe sang—tét ca déu hudng td1 muc tiéu tdi wu hoa do ém, do bam va an
toan cho nguoi lai.
1.2. Nhiém vu, phan loai va yéu cau
1.2.1. Nhiém vu
Hé théng treo dung dé ndi dan hoi khung hoac vé 6t6 voi cac cAu. Nhiém vu chu yéu
ctia hé thdng treo 1a giup 6t6 chuyén dong ém diu khi di qua cac mit dudng khong bang
phang. Ngoai ra hé thong treo con dung dé truyén cac luc va momen tir banh xe 1én khung
hodc vo xe, ddm bao ding dong hoc banh xe.
Dé dam bao chirc nang d6 hé thong treo thong c6 3 bd phan chi yéu:
+ B0 phan dan hdi.
+ B0 phan dan hudng.
+ Bophan giam chén .
Bo phan dan hoi : Nbi dan hdi khung vé vai banh xe, tiép nhan luc thing dung tac
dung tir khung vo td1 banh xe va nguoc lai. BO phan dan hdi ¢6 cAu tao chu yéu la mot chi
tiét (hodc 1 cum chi tiét) dan hoi bang kim loai (nhip, 10 xo, thanh xoan) hodc bang khi

(trong truong hop hé thong treo bang khi hodc thity khi ).
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Thiét ké hé théng treo cho xe tai ISUZ NPR85KE4

Bo phan dan hudng : Co tac dung dam bao dung dong hoc banh xe , tirc 1a dam cho
xe chi dao dong trong mit phang thing ding, bd phan huéng con 1am nhiém vu truyén luc
doc, lyc ngang, mé men gitra khung vo va banh xe.

Bo phan giam chén : C6 tic dung dap tit nhanh chéng cac dao dong bang cach bién
ning luong dao dong thanh nhiét ning téa ra ngoai. Viéc bién ning luong dao dong thanh
nhiét ning nhd ma sat. Giam chin trén 6t6 1a giam chan thiy luc, khi xe dao dong, chat
l6ng trong giam chan duoc giita chat 1ong voi thanh 15 tiét luu va giita cac 16p chat 1ong
v6i nhau bién thanh nhiét nung ndéng vo giam chan toa ra ngoai.

1.2.2. Phan loai
1.2.2.1 Theo chirc niing dan hoi

Hé thdng treo dung nhip 1a:

Pay 1a loai truyén thdng, thuong thay & xe tai, xe khach va xe ban tai. Nhip 14 vira
dong vai tro dan hoi, vira gitr nhiém vu din hudng. Hé ndy don gian, bén va chiu tai 16n.

Heé théng treo dung 16 xo xo0én:

Thuong dung trong xe con, SUV. Lo xo x04n ¢6 wu diém ém diu, nhe, nhung can
cac bo phan dan hudng riéng nhu cang A, cang chir H.

Heé théng treo dung khi nén bau hoi:

Thudng ap dung cho xe cao cp hodc xe khach 1on. Uu diém 1a thay doi duoc chiéu
cao than xe, van hanh ém ai, diéu chinh duoc d6 cung dan hoi.

Hé théng treo chu lyc hoac ban chu dong:

Dung cam bién dé diéu khién van giam chén va diéu chinh do cung — dugc st dung
trén xe hién dai cao cép, vi du nhu Mercedes AIRMATIC.
1.2.2.2. Theo cach treo banh xe

Hé théng treo phu thudc:

Hai banh xe trai — phai ndi cirng véi nhau qua mét cau chung (truc cimg). Khi mot
banh di chuyén, banh kia ciing bi anh huong. Loai ndy thuong ding & cau sau cua xe tai
hoac xe ban tai.

Hé théng treo doc lap:

Hai banh xe hoat dong ddc 1ap, giup xe on dinh, ém &i hon. Pugc ding phd bién &
cAu trudc xe con va cac xe cao cap.
1.2.2.3. Theo s6 hrong ciu treo

Hé thong treo don: Chi c6 mot tang 16 xo hodc nhip.
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Hé thdng treo kép: C6 thém tang nhip phu hoic co cdu phu tro, dung cho xe tai ning giup
cai thién dac tinh chiu tai.

1.2.2.4. Theo vi tri lip dit va din huwéng

Treo trude: Thudng dung loai doc 14p dé ting 6n dinh 14i, giam tai cho hé thdng 14i. C6 thé
la MacPherson, don kép, hodc thanh X04n.

Treo sau: Thuong dung loai phu thudc dé dam bao 6n dinh khi ché hang. Thudng thiy nhip
14 & truc sau xe tai, hodc cau cung 10 xo ¢ SUV.

1.2.2.5. Theo nguyén li diéu chinh ( chi c6 trén cac xe hién dai)

Treo cha dong: St dung cam bién va ECU dé thay d6i dic tinh treo theo thoi gian
thue.

Treo ban chi dong: Chi thay d6i duoc lyc giam chéan, khong thay d6i phan dan hoi.
1.2.3. Yéu cau

D6 vong tinh f; (sinh ra dudi tac dung cta tau trong tinh) phai nam trong gii han du
dam bao tan s6 dao dong thich hop can thiét.

Do vong dong fa (sinh ra khi 6 td chuyén dong) phai du dam bao vén tdc chuyén dong
clia ot trén dudng x4u nim trong giGi han cho phép, & gii han nay khong co su va dap
1én bo phan han ché.

Pong hoc clia cac banh xe dan huéng van giit dung khi cac banh xe dan huéng dich
chuyén trong mit phang thang dtng (nghia 1 chiéu rong co sé va cac goc dit tru ding cia
banh xe dan hudng khong doi).

C6 hé sb can thich hop dé dap tit nhanh dao dong cta vo va banh xe.

Pam béo su twong ung gitra dong hoc cua banh xe véi dong hoc cua dan dong 14i,
dan dong phanh.

Giam tai trong dong khi 6 t6 qua duong ghd ghé.

Phai ddm béo an toan, d& stra chira, thay thé va gid thanh hop Iy. Ngoai ra c6 thé ché
tao duoc véi trinh d§ cong nghé san xuat trong nudc.

1.2.4. Piéu kién 1am viéc

Diéu kién 1am viéc ciia hé théng treo 1 tp hop cac trang thai va yéu cau ma hé thong
nay phai dép ung trong qué trinh xe van hanh. Hé thong treo khong chi don thuan 1a mot
bo phan két ndi gitra khung xe va cau xe ma con dong vai tro quyét dinh dén su ém diu, on
dinh, kha nang bam duodng va an toan cia 6 t6. Cac diéu kién 1am viéc cu thé cua hé théng

treo dugc the hién qua céc yéu to sau:
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Trudc hét, hé théng treo phai lam vi¢c trong diéu kién bién dong tai trong lién tuc.
Khi xe chd hang hodc ché ngudi, tai trong tac dung 1én banh xe va hé thdng treo thay doi
dang ké. Tai c6 thé ting dot ngot khi xe vuot qua 6 ga, leo 1& hodc phanh gip. Do d6, hé
thdng treo phai du do ctimg dé chiu duoc tai 16n ma khéng bi lun qua muc, dong thdi van
dam bao d6 dan hdi dé hap thu xung kich.

Thi hai, hé théng treo phai 1am viéc trong diéu kién dao dong lién tuc va phirc tap.
Trong khi xe chuyén dong, mit duong thudng khong bang phing, dan dén dao dong 1én —
xudng lién tuc ctia banh xe. Hé thong treo phai dam bao rang khung xe va than xe khong bi
dao dong qua manh, gitip hanh khich cam thiy thoai mai va hang hoa khong bi va dap.
Ngoai dao dong doc (theo phuwong dtng), con ¢ thé phat sinh dao dong ngang hodc xodn
— dac bi¢t khi xe vao cua hodc khi tai khong déu gifta hai bén.

Ngoai ra, hé thong treo phai 1am viéc trong diéu kién giao dong nhiét do va moi trudng
khic nghiét. D6i véi xe tai hoat dong ngoai troi, co thé phai chiu nhiét d6 cao, bui ban,
nuéc mua, dat da... Nhitng yéu td nay anh hudéng dén d6 bén cua cao su dém, dau giam
chin va d6 mai mon cta cac chi tiét co khi. Do d6, vat liéu ché tao céc chi tiét treo can chiu
nhiét, chdng gi va c6 tudi tho cao.

Mot diéu kién quan trong khac 13 hé thdng treo phai dam béao giit 6n dinh hudng
chuyén dong. Khi xe vao cua, phanh hoic ting tdc, cac luc quan tinh tic dong 1am thay doi
phan bd tai trong 1én cac banh xe. Hé thong treo phai dam bao rang banh xe van tiép xiic
tot voi mit duong, khong bi nhéc banh, truot ngang hodc I¢ch hudng. Diéu nay yéu cu hé
thdng treo c6 d6 ctng bén hop 1y, kha niang chéng 14t tot va b tri ddng déu giita cac banh.

Cubi cling, hé thdng treo con phai phdi hop hoat dong nhip nhang véi cac hé théng
khac nhu hé thdng 14i, hé thong phanh va khung gdm. Néu mot trong cac hé thong bj sai
1éch hoidc khong twong thich (vi du nhu giam chin quéa yéu so v6i do clng cua 10 xo), s&
dan dén mét on dinh va lam giam hiéu qua tong thé cua xe.

1.3. Xu huéng phat trién hé thong treo

Xu huéng phat trién cta hé thdng treo 6 t6 hién nay tap trung vao viéc ning cao sy
thoai mai, d0 an toan va kha nang van hanh linh hoat cua phuong tién. Cac h¢ théng treo
hién dai ngay cang duoc cai tién theo huéng théng minh va thich tng, tiéu biéu nhu hé
thdng treo khi nén c6 kha ning ty diéu chinh chiéu cao gam xe theo tai trong va diéu kién
duong sa, mang lai trai nghiém ém 4i hon cho ngudi ngdi. Bén canh d6, hé thdng treo diéu
khién dién ttr va hé treo chii dong giup diéu chinh do cirmg mém cua giam chin theo thoi

gian thuc, phi hop vai timg ché do 1ai khac nhau nhu Comfort hay Sport. Ngoai ra, mot s6
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dong xe cao cip con tich hop hé treo thong minh sir dung cam bién, camera hodc radar dé
phan tich mat duong, tir do diéu chinh trude hé treo nham giam chan dong tdi da. Vat liéu
st dung trong hé treo ciing dang dan chuyén sang céc loai nhe va bén nhu hop kim nhoém
hodc s¢i carbon nham gidm trong luong xe va tang hiéu suét nhién liéu. T4t ca cac xu huong
nay déu hudng dén muc tiéu toi wu héa trai nghiém ngudi dung va ting cudng kha ning
kiém soét an toan cho phuong tién trong moi diéu kién van hanh.
1.4. Chon phwong an thiét ké hé thong treo
Hién nay trén 6t sir dung hé théng treo voi nhiéu dang khac nhau. C6 két cdu thay
d6i tuy theo timg xe cu thé, tiiy theo nha san xuat. Nhung nhin chung chiing déu nim & hai
dang la : H¢ théng treo phu thudc va hé théng treo doc lap.
1.4.1. Hé thong treo phu thudc
Nguyén li hoat dong: Hai banh xe trai va phai duoc nbi nhau bang mot dam cimg nén
khi dich chuyén mot banh xe trong mit phang ngang thi banh xe con lai ciing dich chuyén.
Do d6 hé théng treo phu thudc khong thé dam bao diing hoan toan dong hoc cua banh xe
dan huéng. Hé thong treo phu thudc thuong duoc sir dung trong hé thong treo cau sau cua
6td du lich va & tat ca cac clu cla otd tai, 6td khach loai 16n.
Uu diém:
+ Trong qué trinh chuyén dong, vét banh xe duoc cb dinh do vay khong xay ra mon
16p nhanh nhu & hé théng treo doc 1ap.
+ Khi 6t6 quay vong chi c6 thung xe nghiéng con ciu xe van thing bang, do d6 16p
it mon.
+ Khi chiu Iyc bén (lyc ly tim, duong nghiéng, gié bén) hai banh xe lién két cting,
vi vay han ché hién tuong trugt bén banh xe.
+ K&t cdu don gian,ré tién, nhip vira lam nhiém vu dan hdi vira 1am nhiém vu dan
huong.
+ S6 khép quay it va khong can phai bdi tron khép quay.
+ D& ché tao, d& thao lép va sua chira, gia thanh ré.
Nhuoc diém:
+ Khi ning mot bén banh xe 18n, vét banh xe s& thay ddi, phat sinh lwc ngang lam
tinh chit bAm dudng cua otd kém di va 6t6 d& bi truot ngang.
+ Heé thdng treo & cac banh xe, nhat 1a cac banh xe chii dong c6 trong luong phan

khong dugc treo 16n.
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+ Su ndi cimg banh xe hai bén nhd dam lién lam phat sinh nhirng dao dong nguy
hiém & banh xe trong gi6i han van téc chuyén dong.

+ Néu hé thdng treo phu thudc dit & banh xe dn hudng, d6 nghiéng cta hai banh
xe s& thay doi khi mot banh xe dich chuyén thing dtng, lam phat sinh mémen do hiéu tng
con quay, anh huéng dén cac dich chuyén goc cuia cac cau va cac banh xe dan hudng quanh
truc quay.

+ Khoé bd tri cac cum cta 6t6 néu dat hé théng treo phu thudc ¢ dﬁng truoc.

Mot sb hé thong treo phu thudc dang dung pho bién cho 6t6

+ Hé thong treo c¢6 bo phan dan hoi 14 nhip 1a.

+ Hé thong treo c6 bo phan dan hoi 14 10 xo tru.
1.4.1.2. H¢ thong treo phu thudc loai nhip 14

Uu diém:
+ Nhip vtra 1a co cAu dan hoi, vira 1a co ciu dan hudng va mot phén lam nhiém vu
giam chan nghia 1a thy hién toan bd chirc ning cua hé thdng treo.
Do d6 két cau hé thong treo s& don gian.
+ V&1 chtic nang 1a bd phan dan hudng, nhip co6 thé truyén duoc luc doc (luc kéo
hoic lyc phanh) va lyc ngang tir banh xe qua cau xe 1én khung.
+ Chtrc nang dan hoi theo phuong thang ding.
+ Ngoai ra nhip cling c6 kha ning truyén cdc mémen tir banh xe 1én khung. D6 1a
momen kéo hodc mémen phanh.
Nhuoc diém:
+ Trong luong nhip ning hon tt ca cac bd phan dan hdi khac, nhip ké ca giam chan
chiém tir 5,5% - 8% trong lugng ban than 6t6.
+ Thoi han phuc vu ngén do cac ing suit ban dau, do trang thai tng suét phuc tap,
do lyc dong va lap lai nhiéu lan .
+ Puong dic tinh dan hoi doi hoi phai 1a dudng cong nhung trong thuce té d6 cling

clia ban than nhip lai 1a hang so.
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Hinh 1. 1: Hé théng treo logi nhip ld ¢ cau khéng chii déng
1.4.1.3. Hé thong treo phu thudc phan tir dan hdi 12 10 xo tru
Hé thdng treo phu thudc cé phan tir dan hdi 12 106 xo tru c6 thé duoc bd tri & cu bi

dong hodc ¢ cau chu dong.

H___ gidm chén
' £dn didu khién phia rén
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% thanh 6n dinh
Pon digu khién phia dudi
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b)
Hinh 1. 2 Hé théng treo phu thuoc kiéu 16 xo tru
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Uu diém:

+ Néu c6 cung do cung va do bén thi 10 xo tru ¢6 trong lugng nhe hon nhip.

+ Lo xo try c¢6 tudi tho 1én hon nhip, khi 1am viéc gitta cac vanh 16 xo khong c6 ma
sat nhu gitra cac 14 nhip, khong phai bao dudng va cham s6¢ nhu cham séc¢ nhip.

Nhuoc diém:

+ Lo xo tru chi 1am nhiém vu dan hdi con nhiém vu dan hudng va gidm chin phai
do céac bd phan khac dam nhiém, do do két cau phtrc tap.

1.4.2. H¢ thong treo doc lap
Nguyén li hoat dong:

Heé thdng treo doc lap khi hai banh xe trai va phai khong c6 quan hé truc tiép vai
nhau. Khi dich chuyén banh xe nay trong mit phang nam ngang, banh xe kia khong chiu
anh huong do.

Hé théng treo doc l1ap thuong dugc st dung & cau trude 6td du lich, hién nay co
mdt sd loai 6 to sir dung h¢ théng treo ddc lap cho tat ca cac cau.

Uu diém:

+ Khi dich chuyén banh xe nay trong mit phang ngang banh xe kia van ding
nguyén, do d6 dong hoc banh xe dan huéng dugce giit ding.

+ Kha ning quay vong cta xe t6t hon, vi khi quay vong dam bao duoc van tée quay
ctia hai banh xe trai va phai khong bi rang budc nhiéu nhu & hé thdng treo phu thudc.

+Khodi lugng khong duogc treo cia h¢ théng nhé hon so vé1 hé théng treo phu thudc.
Do do tang trong luong bam, ting d§ ém diu cua 6t0.

+ Pam bao khi dich chuyén, cac banh xe khong 1am thay ddi cac goc dit banh xe
va chiéu rong co s0, do do lam triét tiéu hoan toan sy lic ctia banh xe dbi véi tru ding, dan
dén khong phét sinh mémen hiéu tmg con quay khi cac banh xe dich chuyén thang dimg.

Nhuoc diém:

+ Két cAu phirc tap gdm nhiéu chi tiét.

+ Trong qua trinh chuyén dong, vét banh xe khong ¢ dinh do vay xdy ra tinh trang
mon 16p nhanh.

+ Khi chiu lyc bén (ly tim, duong nghiéng, gi6 bén) hai banh xe khong lién két
cung, vi vay xay ra hi¢n tugng trugt bén banh xe.

Mot sb hé thong treo doc 1ap dung cho 6t0.

+ Hg¢ treo don doc.

+ H¢ treo trén 2 don ngang.
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+ H¢ treo Macpherson.
+ H¢ treo don chéo.
+ H¢ treo doc lap, ph?m ttr dan hoi thanh xoan.

1.4.2.1. Hé théng treo dc 1ap, phin tir dan héi 16 xo, don treo doc

§

Hinh 1. 3 Hé théng treo doc lap voi phcfn tr dan hoi 1o xo don treo doc

Uu diém:

+ D& dang thao lap toan bd cau xe, két cau don gian.

+ C06 trong lugng phan khéng duoc treo bé va chiéu rong co s¢ khong thay doi.

+ Giam nhe dugc lyc tac dung 1én don ngang va cac khdp quay, dong thoi khong can
dung dén thanh 6n dinh (ding don lién két c6 do cing nho).

+ Khong c6 moment hiéu tng con quay & banh xe din hudng, khong giy nén sy thay
d6i goc nghiéng ngang banh xe, dong hoc dan dong 14i ding.

Nhuoc diém:

+ D01 hdi cong nghé han cao, tai trong dat Ién cau xe han ché va c6 thé 1am quay truc
cau xe khi di trén dudng vong & trang thai quay vong thira.
1.4.2.2. H¢ thong treo tay don kép

So d6 cua hé thong treo ddc 1ap hai don ngang co6 chiéu dai bang nhau goi 1a hé théng
treo c6 co cau huéng hinh binh hanh.

So dd cua hé thong treo doc 1ap hai don ngang c6 chiéu dai khong bang nhau goi 1a

hé théng treo ¢ co cu huéng hinh thang.
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tay don trén

tay don dudi

Hinh 1. 4 Hé thong treo tay don kép
Uu diém:
+ Khiac phuc duoc su phat sinh moment hiéu Gng con quay.
+ Triét tiéu dugc sy rung cta banh xe d6i véi truc dimg.
+ Khiac phuc duoc su thay doi d6 nghiéng mat phang quay cua banh xe.
+ Trong tam xe thap, dd nghiéng thing xe khi chiu lyc ly tim nho.
+ Goc 1éch va chuyén vi nhd nén c6 kha nang 6n dinh khi chuyén dong & tbe do
cao.
+ Khéi lugng cua phan khong treo nhé dam bao do ém diu khi chuyén dong trén
duong gob ghé.
Nhuoc diém:
+ Két cau phirc tap, chiém khoang khong gian 16n trén xe.
+ Do sy thay dbi tuong ddi 16n nén 16p nhanh mon.
+ Do 6n dinh ngang ctia banh xe kém.

+ Bdng hoc ctia banh xe phu thude vao do dai cia don duoi.
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+ Chiéu rong co s ciing nhu d6 nghiéng bén thay dbi.

1.4.2.3. Hé théng treo ddc 1ap, phin tir dan héi 10 xo loai Macpherson.

canh tay diéu huéng

Hinh 1. 5 Hé théng treo loai Macpherson

Uu diém:
+ C6 kha nang diéu chinh chiéu cao than xe khi xe chay ¢ tdc d6 cao.
+ Tang do 6n dinh cua phﬁn than vo xe nhd b tri thém mot thanh 6n dinh.
Nhuoc diém:
+ Két cAu phirc tap, kho bao dudng.
+ Gia thanh cao.

1.4.2.4. Hé thong treo doc 1ap, phin tir dan hdi thanh xoin
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Phia tnJde Pon ngang frén
Thanh xoan

Tay momen ; g Oén giy
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Don ngang dUd|

Hinh 1. 6 Hé thong treo kiéu thanh xodn
Uu diém:
+ Két ciu, kich thudc va trong lugng ctia phan tir dan hdi nho.
+ Khong gian chiém chd it, bd tri thuan tién.
+ Bam bao tinh chiu luc cao cho xe trong moi diéu kién.
Nhuoc diém:
+ Hiéu qua treo kém hon treo doc 1ap hoan toan.
+ Khong téi wru cho xe van hanh hiéu suét cao.
1.4.2.5. Hé thong treo da lién két.
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Bon thanh diéu hwéng

Hinh 1. 7 Hé thong treo da lién két
Uu diém:

+ Kha ning diéu chinh linh hoat: Cho phép diéu chinh tirng théng s6 mot cach doc
12p ma khong anh huong dén cac thong sb khac, giap t6i wu hoa hiéu suét van hanh va do
ém ai.

+ Cai thién d6 bam duong va on dinh khi vao cua: Thiét ké da lién két giup banh
xe duy tri tiép xtc tdi wu véi mat duong, dac biét khi xe vao cua & tde dd cao.

+ Tang cudng sy thodi mai cho hanh khach: Hé théng hép thu dao dong hi¢u qua,
giam rung lic va tiéng On tir mat dudng.

Nhuoc diém:

+ Chu trac phuc tap: Gom nhiéu b phan va khép ndi, doi hoi ki thuét cao trong
thiét ké, san xuat va bao tri.

+ Chi phi cao: Do cdu tric phirc tap va yéu cau k§y thuat cao, chi phi san xuét va
bao tri h¢ thong nay thudng cao hon so véi cac loai treo khac.

+ Kho khan trong viéc sira chita: Viéc xac dinh va thay thé cac bo phan hong hoc
c6 thé tén nhiéu thoi gian va cong strc.
1.4.2.6. H¢ thong treo khi nén

Uu diém:
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+ C6 thé linh hoat diéu chinh d9 cimg cua timg xi lanh, dap tng dugce d6 nghiéng
cua khung xe va tdc d6 khi vao cua. Do d6, 6 t6 duge trang bi h¢ théng khi nén dién tir co
kha nang vao cua muot ma va 6n dinh hon.

+ Hé thong treo khi nén c6 thé ty dong thich nghi véi trong tai cua xe dé thay doi
d6 cao cua gam xe thich hop véi timg diéu kién dia hinh khac nhau.

+ Viéc ha hé thdng treo gitip chiéu cao ciia xe giam xudng dé hanh khach 1én xudng
dé dang. Khong nhing viy, diéu nay ciing giup tiét kiém nhién liéu hiéu qua. Ha thip gam
xe hoi 1am giam dién tich mat trudc cia xe, do vAy giam sirc can tong thé cua gid. Luc can
it hon gitp viéc tiéu tén nhién licu it hon.

+ Giam x6c khi nén trén hé thong treo duoc lam bang cac tai khi cao su c¢6 khoi
luong nhe hon dang ké so véi 16 xo giam xéc kim loai truyén thong. Nho vay ma tdi uu
duogc trong lugng xe.

Nhuoc diém:

+ Chi phi van hanh va bao dudng twong ddi dat d6 vi duoc trang bi rat nhiéu thiét
bi cam trng dién tir.

+ Muc nhién li€u ti€u thu ctua hé théng treo khi nén dién tir cao hon hé théng khi
nén thong thuong do bo diéu khién dién tir (ECU) phai lién tuc thyc hién giam sat va diéu
chinh qu4 trinh bom khi dén céc xi lanh.

+ Hé thong treo khi nén 1a mot trong nhing k¥ thuat tién tién nhat cia nganh cong
nghiép san xuat 6 to, dam bao su thoai mai va cam giac an toan cho hanh khach trén xe. Do
vay, chi phi thiét ké hé thdng nay twong dbi cao, cac hing xe thudng chi trang bi trén cac
dong xe cin cao cip va cao cip.

Két luin:

+ Sau khi tim hiéu va phan tich mot sb dang hé théng treo dang str dung thuc té, két
hop véi thuc té cac xe tai hién dang st dung trén thi trudng, tinh hinh san xuét cia cac cong
ty 6t0 trong nude, ta chon hé thong treo cho cau trude va cau sau cho xe thiét ké 1a hé thong
treo phu thudc véi phan tir dan hoi 1a nhip.

+ Hé thdng treo nay c6 két cdu don gian, dé sir dung, sira chita va thay thé nén gia
thanh rat canh tranh. Két cau ciia hé thong don gian nhung van dam bao dugc tinh ém diu
cua 0to0 khi lam viéc.

+ Do mot sb tinh chat ma chi ¢ nhip méi c¢6 dugce (vira 1a bd phan dan hoi, vira 1a bd
hudng va co thé tham gia giam chan). Mic du nhip van con mot s6 han ché nhung van c6

thé khic phuc duogc tuong dbi tot mot sé diém con chua hoan thién.
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+ Hé thong treo cau sau xe tai dung hé théng treo phu thudc loai nhip 14 (day vira 1a
bd phan dan hdi vira 13 bd phan hudng), bd phan gidam chén dung loai thuy luc, loai tac

dong 2 chiéu.
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CHUONG 2: TINH TOAN THIET KE CAC PHAN TU CUA HE THONG
TREO

2.1. Pic diém két cAu cac phin tir ciia hé thong treo
2.1.1. H¢ théng treo trudc

2.1.1.1. Lo xo (Leaf Springs)

+ Chirc ning: Lo xo 14 (leaf springs) 1a thanh phan quan trong trong hé thng treo cua
xe tai. Ching giup phan bo tai trong déu din, tao sy ém 4i khi xe di chuyén va giam chan
dong tir mat duong.

+ Cu tao: Lo xo0 14 bao gdbm cac tAm thép cong, dugc xép chong 1én nhau va gin két
v6i nhau bang cac bu 1ong. S6 lwgng va kich thude cta cac 14 10 xo ¢6 thé thay doi tuy theo
tai trong cua xe.

+ Uu diém: Lo xo 14 dé bao tri, chi phi thip va c6 d6 bén cao. Day 14 loai 10 xo phd
bién trén xe tai nhe va trung binh.
2.1.1.2. B giam chén (Shock Absorbers)

+ Chire niang: B9 giam chan gitp hap thy va giam thiéu cic rung dong, giup xe tai di
chuyén 6n dinh hon. N6 lam giam tac dong ctia cac chan dong tir mat duong, bao vé cac bd

phan khac cta hé thong treo va cai thién su thodi mai cho tai xé va hanh khach.
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+ CAu tao: Bo giam chin bao gdm mat piston ndm trong mot 6ng chira dau hodc khi
nén. Khi xe di chuyén, bo giam chin nén va gidn dé hip thu chin dong.

+ Uu diém: Giam chin giup duy tri sy 6n dinh khi xe tai di chuyén trén dia hinh g
ghé.
2.1.1.3. Tru treo (Shock Mounts)

+ Chte ning: Tru treo 1a cac b phan dung dé gin cac bd giam chan vao khung xe va
hé thdng treo. Chung gitip giam bét tac déng cua chan dong vao bd giam chén va cac bd
phan cua xe.

+ Chu tao: Truy treo thuong lam tir cao su hoac vat licu chiu lyc khac dé giam ma sat
va su mai mon.
2.1.1.4. Thanh can bz"mg (Stabilizer Bar)

+ Chirc nang: Thanh can bang gitip duy tri su 6n dinh cua xe tai khi vao cua. N6 ngin
ngira hién tuong nghiéng xe va cai thién kha ning lai khi xe phai van hanh ¢ tc do cao
hoic trén cac dia hinh khong bang phang.

+ CAu tao: Thanh can béng la mot thanh kim loai clrng, két ndi gilta cac banh xe va
cac bd phan khac ctua h¢ théng treo.
2.1.1.5. B) phan lién két (Linkages)

+ Chirc nang: Céac bd phan lién két giup két ndi cac phan tir trong hé théng treo véi
nhau, nhu két ndi giira 16 xo va khung xe.

+ Chu tao: Bo phan lién két thuong lam tur thép chiu lyc va co thé bao gém cac khép
ndi, 6ng, hodc cac thanh ndi.
2.1.1.6. Khung va B¢ phian do (Frame and Mounting Brackets)

+ Chtre nang: Khung 13 bd phan chinh dé két ndi toan bo hé thdng treo voi phan than
xe. Cac bo phan d& giit chit cac phan tir treo vao khung xe, dam bao sy 6n dinh va an toan
khi xe di chuyén.

+ Céu tao: Khung xe thuong 1am tir thép cuong do cao va duogc gia ¢d ¢ cac diém
chiu tai trong 16n.
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2.1.2. H¢ thong treo sau

ikEiid

2.1.2.1. Lo xo 14 (Leaf Spring) — Thanh phan chinh

Vi tri: Gén giita ciu sau va khung

Chtre nang: Chiu lyc chinh khi xe tai hang; truyén lyc giita banh xe va khung xe; hap
thu chan dong tir mat duong.

Chu tao:

- Gom nhiéu 14 thép dan hoi, xép chong 1én nhau (thudng tir 6 dén 12 14 tuy tai trong).

- Mot dau 10 xo gén ¢ dinh vao khung xe, dau con lai lién két qua ban 1é (moc treo)
dé cho phép co gidn khi chuyén dong.

- Co dai xiét 10 xo dé giit cac 14 16 xo ¢ dinh va giam x6 1éch.
2.1.2.2. Cum truc sau (Rear Axle Housing)

Chtc nang: Truyén md-men tir hop s6 dén banh xe va nang d& phan sau xe.

Lién két: Truc sau dugc treo truc tiép bang 10 xo 14, thong qua gbi d& cao su hoic yén
16 x0, gitp truyén lyc nhung van dam bao dan hoi.
2.1.2.3. B giam chén (Shock Absorbers) — néu dwore trang bi

Loai: Thuong la dang dng thiy lyc hai chiéu.

Vi tri: Gan hai bén cau sau, tir khung xe xubng truc.

Chuc nang: HJ tro giam dao dong do 16 xo 14 gdy ra, gitp banh xe bam dudng tot
hon.
2.1.2.4. Thanh céin bang (néu cé trén phién ban cao cip)
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Chtrc nang: Gitp giam hién twong 1at nghiéng khi xe vao cua hoic khi tai khéng déu
hai bén.

CAu tao: La thanh kim loai ctmg, két ndi qua cac lién két dén khung va truc sau.
2.1.2.5. G6i d& cao su / Cao su dém ciu (Rubber Bushings)

Vi tri: Nam tai diém tiép xuc giira 10 xo 14 va truc, hodc giita dau 16 xo va khung xe.

Chtrc ning: Giam rung dong, tiéng On, ting tudi tho cac mdi lién két co khi.
2.1.2.6. Moc treo (Shackle Link)

Chte ning: Gitp 10 xo 14 ¢6 thé co gidn linh hoat khi xe chuyén dong l1én xubng.

Vi tri: Néi gitta dau ty do cua 10 xo 14 va khung xe.

Céu tao: La khop co khi c6 thé quay, thudng c6 hai ban ma va bu 1ong.
2.1.2.7. Pém han ché hanh trinh (Bump Stop)

Chure nang: Ngan ngura 10 xo bi ép qua murc khi xe chd nang hodc va cham manh.

Vi tri: Gan trén khung xe, phia trén tryc sau.
2.2. Tinh toan hé thong treo.
2.2.1. Lwa chon céc chi tiéu danh gia hé thong treo

- Hé théng treo thiét ké ra phai dam bao cho xe dat do ém diu theo cac chi tiéu da dé
ra. Hién nay c6 nhiéu chi tiéu danh gia d6 ém diu chuyén dong nhu tan s6 dao dong, gia tdc
dao dong, van tdc dao dong...

- Trong dd an tot nghié¢p, ta chi Iya chon theo mdt chi tiéu, do 1a chi tiéu tan s dao
dong. Tuy nhién khi tinh toan hé thdng treo 6 t6 nguoi ta thuong dung thong sé:

S 1an dao dong trong 1 phut n: n = 90-120 1an/phut.
Chon so bd: 1= 100 lan/ phut. 120 lan/phut.

2.2.2. Xac dinh lye tac dung 1én nhip

Nhip duge lam tir cac 14 thép cong, sip xép lai véi nhau theo thtr tu tir ngin dén dai.
Cum nhip dugc kep chat lai voi nhau 6 vi tri gitra béng mot bulong dinh tam. Hai dau cua
14 nhip dai nhat (14 nhip chinh) duoc uén cong tao thanh tai nhip, mat nhip dé gan nhip vao
khung hay vao mot dam nio d6 thong qua md nhip va chét nhip.
2.2.2.1. Khi xe dy tai

Trong luong cua xe luc day tai 1a :7000 kg.

Khdi lugng phan dugc treo tic dung 1én hé thong treo :

+) Cau trude : M = 1969 (kg).
+) Cau sau : M2 = 5031 (kg).

Tai trong tac dung 1én mdt bén nhip cau trude va mot bén nhip cau sau la:
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Mg 1969.9,8
7,=B =220 0mas() )
Z, = &2-9’8 —25265(N) 2.2)

2.2.2.2. Khi xe khong tai
Trong lugng ban than : 3305
Khéi lwong phan duoc treo tac dung 1én hé thong treo :
+) Cau trude : M’; = 1700 (kg).
+) Cau sau : M’>= 1605 (kg).

Tai trong tdc dung lén mdt bén nhip cau trudc va mot bén nhip cau sau la:

7 - Mé.g _17009.8 _ ¢az00m) 03)
7 =109598 _secan) (2.4)

t2

2.3.1. Thiét ké nhip truwéc
2.3.1.1. P clmg cua hé thdng treo.
Tan sb giao dong goc va do ctng ciia hé thong treo quan hé v6i nhau theo cong thic:
M n’
307

(2.5)

Trong do:

C: Do cling ctia hé thong treo (N/m)

M: Khéi lugng duge treo (kg): M=1969/2= 984.5 (kg)

n: Tan s6 dao dong 100 (1an/phit)
M B 984,5.100°
C30°0 T 30°

Theo cong thire @6 vong tinh duogc tinh:
2 2
300 300
= = = 9 2.6
=) ) @
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2.3.1.2. Chon so bd thong s6 kich thwéc nhip

- Nhip 12 mét loai 10 xo gém nhiéu 14 thép mong (14 nhip) ghép lai véi nhau. Kich
thudc hinh hoc cta cac nhip s€ 1a :

Chiéu dai cc 14 L1, L, Li..., La.

Tiét dién 14 nhip ; b x hx.

n: s6 14 nhip.

b: chiéu rong 14 nhip.

hk: chiéu day 14 nhip thir k.

Chiéu dai toan bo nhip 1; c6 thé chon so bd nhu sau.

Nhip trude:

L, =(0,26+0,35).3845=(999,7 +1545)mm (2.7)

Chon L= 1450 mm
Dua vao loai xe, tai trong, kich thudc va két cau khung b6 tri chon so bo céc thong )
nhu sau:
S6 14 nhip: n=11
Chiéu rong 14 nhip: b=70 mm
Chiéu day 14 nhip:
hi=h;=8 mm
h3=hs=hi; = 8.5 mm
Chiéu rong b va chiéu day h thoa man:

6<2-79 _g75<10 (2.8)
ho8

SVTH: Hupnh Tén Phat 22 GVHD: PGS.Ts Duong Viét Diing



Thiét ké hé théng treo cho xe tai ISUZ NPR85KE4

A\\\\\T\\\\\\\“

an—1

Hinh 2. 1. So dé nhip la

Chiéu dai lx dugc tinh theo hé phuong trinh sau:

Ax+Bo+Co=0
Az+B3+Cs=0
A4+B4+Cs=0
As+Bs+Cs=0
AstBetCe=0
A7+B7+C7=0
Ag+Bg+Cs=0
Ag+Bo+Co=0
AiotBi10=0

Trong do:

(2.9)

(2.10)

2.11)
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Voil1=12 =680 mm
Vi bd nhip ¢6 2 14 nhip (14 1 va 14 2) c6 chiéu dai va chiéu day giéng nhau, ta coi hai
14 gdp lai thanh mot 14 voi:
J = 2b.0°
12
Khi do6 twong tmg k=1 tng véi1a 2, k=2 ung vo11a 3.

(2.12)

Gia1 hé phuong trinh trén ta dugc :
11 =680;12=680;13=583;14=1525;15s=466 ; ls =407; 1; =348; I3 = 288; Iy =
227 ; lio =165 ; 111 = 99 (mm).

2.3.1.3. Tinh d9 cirng, @9 vong tinh va kiém tra tan so giao dong ciia nhip
Do cimg cua nhip ddi véi truong hop nhip ddi xtng:

Zak Vi Via
=2

Trong do:
Héng s6 thuc nghi¢m: 0,85
E: Moodun dan héi caa vat liéu khi udn:
E =2.10° MN/m?
Céc dai lugng thanh phan:
ax = I — Ik : hiéu chiéu dai nira 14 nhip so véi 1a chinh.
Ik chiéu dai ntra 14 nhip tht k.
Yi= 1 : hé s6 dan hoi cua 14 tha k
k

Ik=Ji+ Jo+ ...+ Ji (tong momen quan tinh tir 14 1 dén la k)

b.h’
J, =—=
12
b : chiéu rong 14 nhip (mm)

(2.14)

hy : chiéu day 14 nhip thir k (mm).

Ta c6 bang tinh todn sau:
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La s6 k lLk(mm) | ak=I11- | hk@mm) | J k(mm* | I k(mm?
1 k (mm)
2 680 0 8.5 5973.33 | 4094.166667
3 583 97 8 35824 | 8954.166667
4 525 155 8 4860 13814.16667
5 466 214 8 4860 18674.16667
6 407 273 8 4860 23534.16667
7 348 332 8 4860 28394.16667
8 288 392 8 4860 33254.16667
9 227 453 8 4860 38114.16667
10 165 515 8 4860 42974.16667
11 99 581 8 4860 47834.16667
Co 6F _ 6.2.10°.10°.0,85.10° 949N/ m
< 10740
Zak ViV
k=2

Tan sb giao dong thuc té:

30
~JC = /94972 =94 (2.15
=7V T (2.15)

n = 94 ( 1an/ phut) thoa min yéu cau.

Nhu vay cac thong sb kich thude ctia nhip kha phu hop vé mit do cing hay tan sd
giao dong cho phép:
2.3.1.4. Tinh bén nhip va cac chi tiét lién quan

Dbi voi nhip 1/2 elip, véi 1y luan nhu trén ta coi rdng nhip bi ngam giita. Nhu vy khi
tinh toan ta chi tinh cho mot nira 14 nhip voi cac gia thiét sau:

Coi nhip 14 loai 1/4 elip, mot ddu dugc ngam chit, mot dau chiu luc.

Ban kinh cong ctia cic 1 nhip bang nhau, cac 14 nhip chi tiép xtic v6i nhau & cac dau
mut va luc chi truyén qua dau mut.

Bién dang ¢ vi tri tiép xtc 2 14 nhip canh nhau thi bang nhau. giita Vi cac gia thiét

trén thi so d6 tinh bén nhip nhu sau:
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Tai diém B bién dang cua la th nhét va 14 tht hai béng nhau, tuong tu tai diém S
bién dang cua 14 thir k; va 14 tht k bang nhau. Bang cach l4p cac biéu thirc bién dang tai
cac diém trén va cho chung bang nhau timg d6i mot ta s& di ¢én 1 hé phuong trinh v6i 4n
la cac gia tri Xa,...Xn.

AP+B2X2+C3X3 =0
A3 Xo+ B3 X3+ C3 X4=0

An Xn+] +Bn Xn: O

Trong do:
A4, = i
2J, -1
B, - 3, -1
A
c =L, 3 I
. .
2 lk Jk—l

I : chiéu dai tinh toan tir quang nhip dén dau mut 14 nhip
Jk : momen quén tinh cua tiét dién 14 nhip thu k.

Lap bang két qua tinh toén ta co:

K 1 (mm) J_k (mm*) A_k B_k C k
1 680 7676.56 0 0 0
2 548 3200 0.75 1.6 0.85
3 494 3200 1.17 2 0.83
4 438 3200 1.19 2 0.81
5 382 3200 1.22 2 0.78
6 326 3200 1.26 2 0.74
7 270 3200 1.31 2 0.69
8 212 3200 1.4 2 0.6
9 154 3200 1.57 2 0.43
10 92 3200 2 2 0

H¢ phuong trinh tré thanh:
0,75.4922.5-1,6.X>+0,86.X5=0
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1,17.X2-2.X5+0,83.X4=0
1,19.X5-2.X4+0,81.X5=0
1,22.X4-2.X5+0,78.X6=0
1,26.X5-2.X6+0,74.X7=0
1,31.X6 —2.X7+ 0,69.Xs=0
1,40.X7 —2.Xg+ 0,60.X9 =0
1,57.X3—2.X9+0,43X10=0
2.X9 —2.X10=0

Giai hé phuong trinh trén ta dugc:

Xo=X3=X4=X5=Xe= X7=X3=Xo9=Xj0=4922,5N

M6 men tai diém A:

Ma = Xk(Ik — Ik+1).
M6 men tai diém B:

Ms = Xy Ik — Xir1.k1

Momen chong udn cua ting 14 nhip:

Wo=...=W = bélz = 70.8,5° =842,92mm
Tir d6 ta c6 bang két qua tinh toan:
1 (mm) Wu X k(N) M A c A M B c B
(mm?) (N.mm) (N/mm?) (N.mm) (N/mm?)
680 1493.33 4922.5 477482.5 320 477482.5 320
583 842.92 4922.5 285505 339 285505 339
525 842.92 4922.5 290427.5 345 290427.5 345
466 842.92 4922.5 290427.5 345 290427.5 345
407 842.92 4922.5 290427.5 345 290427.5 345
348 842.92 4922.5 295350 350 295350 350
288 842.92 4922.5 300272.5 356 300272.5 356
227 842.92 4922.5 305195 362 305195 362
165 842.92 4922.5 324885 385 324885 385
99 842.92 4922.5 0 0 487327.5 578
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Két luan: Sau khi c6 gia tri momen ta tinh ra ing suit va so sanh v6i ung suit cho
phép. Vi vat liéu 14 nhip 1 60C2, tng suit cho phép thudng ¢ gia tri: 600 N/mm?. Vi
tat ca cac gia tri tng suat 16n nhat ( & diém B) déu nhé hon 600 N/mm? nén cac nhip dam
bao du bén theo diéu kién tng suit.
2.3.1.5. Tinh bén tai nhip

So db tinh bén tai nhip biéu duwgc dién trén hinh bén.

Hinh 2. 2. So d6 tai nhip

Trong do:
D duong kinh trong cua tai nhip,
chon D = 50 mm.
ho chiéu day 14 nhip chinh, ho= 8mm
b chiéu rong 14 nhip, b =70 mm
Tai nhip chiu tac dung cua luc kéo Py hay luc phanh P,. Tri s6 cta luc ndy dugc xac
dinh theo cong thurc sau:
Pmax = . Zvx
Trong do:
hé s6 bam lay: p=0,7
Zvx=4922,5N
Pmax = . Zox = 0,7.4922.5 = 3445,75 N

Ung suét udn tai tai nhip duoc tinh theo cong thirc:
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M
o=—+= 2.16
W (2.16)
Trong do:
Mu=¥:P.2h (2.17)
2
Wu:% (2.18)

Ung suat udn ¢ tai nhip:
6.P.D 6.3445,75.50
Guon = 2 = 2
4.b.h 4.70.8
Ung suét kéo o tai nhip la:
P 3445.75
Oy = 02X — =3,08N / mm’ (2.20)
2bh  2.70.8
Ung suét tong hop cho phép:
o=57,7+3,08 = 60,78 N/mm?
Ung suét tong hop cho phép: o= 350 N/mm?. Vay tai nhip du bén.
2.3.1.6. Tinh kiém tra chot nhip
Puong kinh chét nhip duge chon bang dudng kinh trong danh nghia cia

=57,7N / mm*> (2.19)

tai nhip: Dené= 50 mm.
Chon vat liéu ché tao chét nhip 1a thép cac bon trung binh c6 thanh phan cac bon
(40X), xianua hoa thi ing suat chén dap cho phép.
Ung suat chén dap cho phép: oehen dzp = 4 N/mm?
Kiém nghém theo tng suit chén dép:
oo JZ.P _ J4922,5.3445,75
Db 50.70

Ung suét chén dap sinh ra nho hon tng suit cho phép. Vay chét dam bao du bén.

=1.17N / mm’ (2.21)

2.4.1. Thiét ké nhip sau va nhip sau phu
Tai trong dat 1€n ca nhip chinh va nhip phu & mot bén hé théng treo. Luc tac dung lén
mot bén nhip.
Zs=125265 (N)
Déi v6i xe tai:
Nhip sau : L,=( 0,35 =+ 0,45 )L; (L la chiéu dai co so cia xe).
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L /=(0,35 + 0,45).3845 = 1345 =+ 1915 mm.
Chon L ;= 1850 mm.
Khoang coch gitra bu lung ngam nhép = 90 mm.
2.4.1.1. Nhip sau chinh
Dua vao loai xe, tai trong, két cau khung vé nhip, cua xe va kich thudc cac la ta co
b thong sb sau:
S6 14 nhip n = 16.
Chiéu rong b =80 mm.
Chiéu day hi=h> =8,5mm; hs=hs=....his=9 mm.

Chiéu rong b va chiéu day h thoa man: 6 < % = 8—(; =9,4<10

Chiéu dai lx dugc tinh theo hé phuong trinh sau:
Ay +B+Cy =0
A3+B3+C3 =0
As+Bs+Cs =0
As+Bs+Cs =0
Ac+Bs+Cs =0

A7+B7+C7; =0 B I 7
Ag+Bg+Cs = P .
Ag+Bo+Cy =
Ao+ Bio+Cio =0 > L
An+Bu+Cn =0 — ek i
Ap+Bi+Ci2 =0
Ai3+Bi3+Ciz =0 ln
Ais+Biu+Cuu =0 = A et
Ais+Bis =0
Trong do:
__
f 2, -1
Bk=3lk_1
A

SVTH: Hupnh Tén Phat 30 GVHD: PGS.Ts Duong Viét Diing



Thiét ké hé théng treo cho xe tai ISUZ NPR85KE4

_ 1 3Zk—1 J k
C = 5 + Tﬂ

Voi l1=12 =880 mm

Vi bd nhip ¢6 2 14 nhip (14 1 va 14 2) c6 chiéu dai va chiéu day giéng nhau, ta coi hai
14 gdp lai thanh mot 14 voi:

_ 2560
D)
Khi do6 tuwong trng k=1 tng v6i1a 2, k=2 ung voi11a 3...

Giai hé phuong trinh trén ta dugc :
1, =880 ;1b=880;13=793 ;14=741;1s= 688 ; 1¢ = 636; 17 =583; 1s = 530; I =
477 ; lio =424 ; 111 = 370 (mm); 112 = 316; 113 = 262; 114 = 206; 115 = 150; li6 = 90 (mm).
Vay : L1=1850; L>=1850; L3=1676 ; L4=1572 ; L s=1466; L ¢= 1362 L 7=
1256; L = 1150; L 9= 1044 ;Lio=938; L11= 830 ;L12=722 Li3= 614 ; L1a= 502 ; Lis=
390 ; Lis=270 (mm).
2.4.1.2. Nhip sau phu
Chon L, = 1350 mm.
Khoang cach gitra bu 16ng ngam nhip = 90 mm.
Dua vao loai xe, tai trong, két cau khung vo nhip cua xe va kich thudc cac 14 ta c6 bd
thong sb sau:
S6 14 nhip n = 9.
Chiéu rong b =80 mm.
Chiéu day hi=h> =8,5mm; h3=h4=....h;;=9 mm.

Chiéu rong b va chiéu day h théa min: 6 < % = 8—(; =9,4<10

A>+Bx+Cy =0
A;+B3;+Cs =0
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A4 +Bs+Cs =0 - i} o

l2
As+Bs+Cs =0 b I3
Ag+Be+Ces =0
az
A7 +B7+C7 =0 as L ) :
Ags+Bg=0
|nI
Trong do: ™ AT
J
Ak: k
2Jk_1
3/, -1
Bkz k
I
C :l+%i
& .
2 lk Jk—l

Vo6ili=1 =630 mm
V6i b nhip ¢6 2 14 nhip (14 1 va 14 2) c6 chiéu dai va chiéu day giéng nhau, ta coi hai
14 gop lai thanh mot 14 voi:
_ 251
D)
Giai hé phuong trinh trén ta dugc:
11=630;1b=630;13=520;14=454 ;1s=388 ;16=321;1;,=253;1s=184; 1o =
110 (mm);
Vay : L1=1350; L= 1350; L3= 1130 ; L4=998 ; Ls = 866; Ls= 732; L7= 596; Ls
=458; Lo= 310 (mm).
2.4.1.2. Tinh do vong tinh ctia nhip chinh va nhip phu

Véi sy phan bd nay phai dam bao sao cho khi day tai thi nhip chinh van du bén.
Khong c6 cong thirc tinh truc tiép gia tri nay do d6 ta phai dung phuong phép thir nghia la
gia thiét mot trong luong nao d6 dat 1én nhip chinh sau d6 tinh bén cho nhip chinh néu
khong du bén thi phai giam trong lwong di ngugc lai thi ting 1én. Trong lugng nay cé thé
tinh tir viéc chon s6 % tai trong cua xe tai thoi diém nhip phu bat dau 1am viéc. Goi a 1a %
tai trong cua xe tai thoi diém nhip phu bat dau 1am viée Khi d6 trong lugng tdc dung 1én

hé thdng treo khi nhip phu bat dau lam viéc.
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Tai trong do nhip chinh chiu dugc tinh theo cong thirc:

G =G'+—+G"
100

Trong do:
G'o : trong luong khong tai tac dung 1én hé thong

(2.22)

treo.

G': trong luong cua xe tac dung 1én hé thong treo khi xe diy tai.

Ngoai ra khi ddy tai nhip chinh va nhip phu ciing chiu thém tai trong;

G,=G, -G,
Bién dang cua nhip phu duoc tinh:
f=Tt
" C

t

(2.23)

(2.24)

Chii y: Khi tri s6 a cang 16n thi xe cang "ém". nhung nhip d& bi qua tai con ngugc lai

néu a quéa nho thi vu diém cta nhip 2 tang s& bi giam di.
Chon hé sé a=18%

Vay tur cong thuc: G'C =G',+ BIel
100
Vo6i: G’o =2’ = 7500 N.
Thay s6 vao ta co:
G =7500.0,18.25265 = 12048 (N)

G'r= Gi— Ge = 25265 — 12048 = 13217 (N)
bay 1a trong lugng ma nhip chinh va phu cung chiu.

Lap bang tinh toan v&i nhip phu ta c6:

k |1(mm) | a kI b h k J k I k Yk |Y kY k-

(mm) | (mm) | (mm) | (mm?*) (mm?*) | (1/mm*) | 1 (1/mm?*)
1 630 110 80 8.5 | 8188.33 | 8188.33 | 0.000122 | 0.000045
2 520 176 80 9 4860 | 13048.33 | 0.000077 | 0.000021
3 454 242 80 9 4860 | 17908.33 | 0.000056 | 0.000012
4 388 309 80 9 4860 | 22768.33 | 0.000044 | 0.000008
5 321 377 80 9 4860 |27628.33 | 0.000036 | 0.000005
6 253 446 80 9 4860 | 32488.33 | 0.000031 | 0.000004
7 184 520 80 9 4860 | 37348.33 | 0.000027 | 0.000003
8 110 630 80 9 4860 | 42208.33 | 0.000024 | 0.000024
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Thay s6 vao ta co6:

C=— 6F =6'2’1'1011'0’§5:1414O7N/m
7573,86.10
Zak 0
k=2
Lap bang tinh toan nhip chinh ta co:

K |1(mm) | a ki b h k Ik I k Y k Y k'Y k-
(mm) | (mm) | (mm) | (mm?) (mm*) | (1/mm*) | 1 (1/mm?)
1 880 87 80 8.5 | 8188.33 | 8188.33 | 0.000122 | 0.000045
2 793 139 80 9 4860 | 13048.33 | 0.000077 | 0.000021
3 741 192 80 9 4860 | 17908.33 | 0.000056 | 0.000012
4 688 244 80 9 4860 |22768.33 | 0.000044 | 0.000008
5 636 297 80 9 4860 |27628.33 | 0.000036 | 0.000005
6 583 350 80 9 4860 | 32488.33 | 0.000031 | 0.000004
7 530 403 80 9 4860 | 37348.33 | 0.000027 | 0.000003
8 477 456 80 9 4860 |42208.33 | 0.000024 | 0.000002
9 424 510 80 9 4860 | 47068.33 | 0.000021 | 0.000002
10 370 564 80 9 4860 | 51928.33 | 0.000019 | 0.000002
11 316 618 80 9 4860 | 56788.33 | 0.000018 | 0.000001
12 262 674 80 9 4860 | 61648.33 | 0.000016 | 0.000001
13 206 730 80 9 4860 | 66508.33 | 0.000015 | 0.000001
14 150 790 80 9 4860 | 71368.33 | 0.000014 | 0.000001

D0 cting cua nhip chinh:

C= 6F :6'2’1'10“'0’85:84589N/m
c 12058,38
kZzak Ve Via

Sau khi tinh dugc do ciing cua nhip chinh va nhip phu ta c6 do ctiing cua ca hé

thong la:

¢=C1+Ca=141407 + 84589 = 222878 (N/m)
Sau khi tinh dugc do cling cua nhip ta tinh d§ vong cia nhip chinh va nhip phu:
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fi = gz 25265 =0,113m=11,3cm
C 222878
Viy tan s giao dong cua nhip:
n= 300 = 300 _ 90 ( 1an/phut)
JIL3 T 113
Két luan:

Qua phan kiém nghiém trén ta thay hé thong treo sau thoa man diéu kién ém diu
trong khi 1am viéc khi d3 tang tai. Tan s6 dao dong ctia xe cho phép voi xe tai n thudc 90
+120 (lan/phat).
Vay ta c6 bién dang ctia nhip phu :
f= G', _ 13217
" C 222878

t

=0,05m=35,9 (cm)

Trong luong phan dugc treo tic dung 1én nhip phu khi xe day
tai:
Gr= Cr .£r=0,059.138289 = 8200 (N)
Trong luong phan duogc treo tac dung 1én nhip chinh 1a:
Ge = Gt — Gr= 25265 8200 = 17065 (N)
2.4.1.3. Tinh bén nhip chinh va nhip phu
Dbi v6i nhip 1/2 elip ta 1y luan nhu trén ta coi rang nhip bi ngam chit ¢ giita. Dua vao

phuong phap tai trong tap trung dé tinh bén nhip, gia sir c6 so @ nhip nhu sau:

L2 Tx

/ ______________

/ ______ Tx
7 - }xn
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Véi cac gia thiét nhu trén thi so d6 tinh bén nhip nhu trén hinh vé:
Tai diém B bién dang cua 4 thu nhét va 14 thr hai béng nhau, tuong ty tai cac diém
S bién dang cua 14 thtr ki va 14 thir k bang nhau.Bang cach 14p cac biéu thic bién dang tai
cac diém trén vé cho chiing bang nhau timg d6i mét ta s& di dén 1 hé n; phwong trinh voi
n1 4n 12 cac gia tri Xo,.....,Xn.
H¢ phuong trinh d6 nhu sau:
A2 P+ B2.Xo+ Ca.X3=0
A3 X0+ B3. X3+ C3.X4=0

A2.Xnl +Bn.Xn+ Cn.Xnt+l =0

Trong do:
A4, = I
2J, -1
B, - 3, -1
L,
RIS
2 I J
a) Tinh toan v&i nhip phu:
J = 2b.0°
12
Lap bang két qua tinh toan:

K 1 (mm) J_k (mm?*) A Kk B k C k
1 630 8188.33 0 0 0
2 520 4860 0.78 -1.59 0.81
3 454 4860 1.22 -2 0.78
4 388 4860 1.26 -2 0.74
5 321 4860 1.31 -2 0.69
6 253 4860 1.4 -2 0.6
7 184 4860 1.57 -2 0.43
8 110 4860 2 -2 0

H¢ phuong trinh tré thanh:
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0,78.4100 - 1,59.X> + 0,81.X3=0
1,22.X, -2.X5+0,78.X4=0
1,26.X53 - 2.X4+0,74.X5=0
1,31.X4-2.X5+0,69.X6 =0
1,40.X5 - 2.X6 + 0,60.X7=0
1,57 X6 —2.X7+0,43. X5 =0
2.X7-2.X3=0
Sau khi giai hé phuong trinh ta c¢6 bang két qua:
X0 =X3=X4 =X;5 =X =X7=Xg =4100 (N)
Khi ¢6 cac gia tri Xy ta xac dinh dugc céac gia trt mémen tai A va B cua tung 14 nhip

nhu sau:

XK(LK- L Kﬂ)

Ung suat ctia nhip duoc xac dinh:
o= Mu/Wk
M.: Momen uén
Wae : MOmen chdng ubn ctia nhip

Lap bang tinh tng suét cho nhip phu ta cé:

1 (mm) W u X k(N) M A c A M B c B
(mm?3) (N'mm) | (N/mm?) (N'mm) | (N/mm?)

630 1926.67 4100 451000 234 451000 234

520 1080 4100 270600 251 270600 251

454 1080 4100 270600 251 270600 251

388 1080 4100 274700 254 274700 254

321 1080 4100 278800 258 278800 258
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253 1080 4100 282900 262 282900 262

184 1080 4100 303400 281 303400 281

b) Tinh toan v&i nhip chinh:
S 14 nhip: 16
. 17065
Tai trong tac dung 1én 1 dau nhip: Py = — =8532,5 (N)

Cac két qua hé s6 Ak, B, Cx duoc 1ap trong bang tinh sau:

K 1 (mm) J k (mm?) A k B k Ck
1 880 8188.33 0 0 0

2 793 4860 0.69 -1.59 0.91
3 741 4860 1.11 -2 0.89
4 688 4860 1.11 -2 0.89
5 636 4860 1.12 -2 0.88
6 583 4860 1.14 -2 0.86
7 530 4860 1.15 -2 0.85
8 477 4860 1.17 -2 0.83
9 424 4860 1.19 -2 0.81
10 370 4860 1.22 -2 0.78
11 316 4860 1.25 -2 0.75
12 262 4860 1.32 -2 0.68
13 206 4860 1.4 -2 0.6
14 150 4860 1.57 -2 0.43
15 90 4860 2 -2 0

H¢ phuong trinh tré thanh:
0,69.8532,5-1,59.X2+0,91.X5=0
1,L11.X5 - 2.X3+ 0,89.X4=0
1,11.X3 - 2.X4+ 0,89.X5=0
1,12.X4 —2.X5+0,88.X6 =0
1,14.X5-2.X6+ 0,86.X7=0
1,15.X6—2.X7+0,85.Xs=0
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1,17.X7-2.Xs+0,83.Xo=0
1,19.X5—2.Xo + 0,81X10=0

1,22.X9— 2.X10+0,78.X11 =0
1,25.X10— 2.X11 +0,75.X12=0

1,32.X11 — 2.X12 + 0,68X13=0
1,4.X12-2.X13+0,6X14=0

1,57.X13—2.X14+0,43.X15=0

2.X1s— 2.X15=0
Sau khi giai hé phuong trinh ta c¢6 bang két qua:
X2=...=X15=8532,5(N)

Bang tinh tmg suit cho nhip chinh:

1 (mm) W u X k(N) M A c A M B c B
(mm?) (N'mm) | (N/mm?) (N'mm) | (N/mm?)
880 1926.67 8532.5 742328 385 742328 385
793 1080 8532.5 443690 411 443690 411
741 1080 8532.5 452223 419 452223 419
688 1080 8532.5 443690 411 443690 411
636 1080 8532.5 452223 419 452223 419
583 1080 8532.5 452223 419 452223 419
530 1080 8532.5 452223 419 452223 419
477 1080 8532.5 452223 419 452223 419
424 1080 8532.5 460755 427 460755 427
370 1080 8532.5 460755 427 460755 427
316 1080 8532.5 460755 427 460755 427
262 1080 8532.5 477820 442 477820 442
206 1080 8532.5 477820 442 477820 442
150 1080 8532.5 511950 474 511950 474
90 1080 8532.5 0 0 767925 575

Két luan: Sau khi c6 gia tri momen ta tinh ra (rng suat va so sanh v&i ung suat cho

phép. Véi vat liéu 14 nhip 1a 60C2, tng suit cho phép thudng co gi tri: 600 N/mm?. Vi tat
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ca cac gid tri tmg suét 16n nhit ( ¢ diém B) déu nho hon 600 N/mm? nén cac nhip dam bao
da bén theo diéu kién tng suit.
2.4.1.4. Tinh bén tai nhip.
Trong do:
D duong kinh trong cua tai nhip, chon D = 50 mm.
ho chiéu ddy 14 nhip chinh, ho= 8,5 mm.
b chiéu rong 14 nhip, b = 80 mm
Tai nhip chiu tac dung ctia luc kéo Pk hay lyc phanh P,. Tri s6 cta luc nay duge xac
dinh theo cong thure sau:
Pxmax=Ppmax= Zbx
Trong do:
Hé s6 bam ,lay = 0,7.
Zvx Phén lyc cua duong lén banh xe,
Zvx = 8532,5 N. Pkmax=0,7. 8532,5 =5972,75 N.
Ung suat udn ¢ tai nhip:
o - 2.P.D _ 2.5972,75.50
“ o bh? 4.80.8,5°
Ung suét kéo o tai nhip la:
B 597275

— " kmax

Okeo = =
2b.h  2.80.8,5
Ung suét tong hop cho phép:
o=103,33 +4,4=107,73 N/mm?
Ung suét tong hop cho phép: o= 350 N/mm?. Vay tai nhip da bén.
2.4.1.5. Tinh kiém tra chét nhip
Puong kinh chdt nhip duoc chon bang dudng kinh trong danh nghia cia tai nhip: Dené=

=103,33N / mm”*

=4,4N / mm*> (2.25)

50 mm.
Chon vt liéu ché tao chot nhip 1a thép cac bon trung binh cé thanh ph?ln cac bon
(40X), xianua hoa thi tng suit chén dap cho phép.
Ung suét chén dap cho phép: oenen dzp =3+ 4 N/mm?
Kiém nghém theo tg suit chén dap:
o VZ.P _\[8532,5.5972,75
Db 50.80

=1,78N / mm*
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Ung suét chén dap sinh ra nho hon tng suit cho phép. Vay chét dam bao du bén.
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CHUONG 3: THIET KE GIAM CHAN

3.1. Thiét ké giam chin truéc

3.1.1. Xac dinh hé s6 can cia giam chin K¢

H¢ s0 can cua h¢ thong treo K gép phan quan trong, né tao ra d €ém diu cua xe. Tuong

tu b phan dan hoi, tuy thudc cach lap giam chan trén xe. Hé s6 can ctia giam chan K, co

thé bang hoic khong bang hé sb can cta hé thong treo.

3.1.1.1. Hé s6 can ciia hé thong treo.

Kr
—2‘ \/Ct'_M (3.1)
Hé s6 dap tat chan dong, (0,15 =0, 3). Lay=0, 2.
C Dbg cung cua hé théng treo, C = 107853 N/m.
M Khéi luong dugc treo tinh trén mot banh xe, M = 984,5 kg.
K Hé s can cta hé théng treo.
Heé s6 can cta hé thdng treo duoc xac dinh bang cong thirc:
K, =2.5~CM =2.0.2:107853.984.5 = 4121,77Ns / m

3.1.1.2. X4c dinh hé s6 cén ciia giam chan

Heé sb can trung binh ctia giam chan:
K
— treo
K, =—"25 (3.3)
cos” a
Trong do:
Kireo: hé s6 can cua hé thong treo

Goc nghiéng ciia giam chan: a = 20°

= % =4668Ns / m
cos”(20%)
Ta lai c6 cac quan hé:
& =2,5+3; chon K, =2,75 (3.4)
K}’l Kn

Kn+ Ktr = 2. Kgc

K,: HE s0 céan cua giam chan luc nén.

(3.2)
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K Hé sb can cua giam chén luc tra.

Vi giam chén, lyc can & hanh trinh tra thuong 16n hon & hanh trinh nén véi muc dich
khi banh xe di qua chd gb ghé thi giam chan bi nén nhanh cho nén khéng truyén 1én khung
xe nhirng xung lyc 16n anh huéng dén d6 bén khung xe va st khoé ngudi trong xe. Do d6
nang lugng duoc hip thy vao chi yéu 13 & hanh trinh tra.

Giai hé phuong trinh trén, ta duoc:

Kn =2490 Ns/m
Ku = 6846 Ns/m
3.1.1.3. Xdc dinh lwc can ciia giam chéin

Luc can ctia giam chan trong hanh trinh nén:

P =K,V, (3.9

Trong do:
V, Toc do piston trong hanh trinh nén, Vg = 0,3 m/s.
K, Hé s6 can cua giam chan trong hanh trinh nén, K,= 2490 Ns/m
P =2490.0,3 =747 N.
Luc can ctia giam chan khi nén manh:

Po=P+K, Vo=V, (3.6)

max

Trong do:
Vemax Tdc d0 piston khi nén manh, Vgmax = 0,6 ms.
K’ Hé s6 can ctia giam chan khi nén manh, K’»= 0,6
Pumax = 747 + 1490.(0,60 - 3) = 1195,2 N,
Luc can cta giam chan trong hanh trinh tra:
P =K,V, (3.7)

Trong do:
Vg Tdc do piston trong hanh trinh tra, Ve = 0,3 m/s.
Ky Hé sb can cua giam chan trong hanh trinh tra, Ky= 6846 Ns/m
Py =6846.0,3 = 2053,8 N.

Luc can cta giam chin khi tra manh:

B =P +K, Vo =V,) (3.8)

tr max
Trong do:

Vgmax Tbc d6 piston khi trd manh, Vgmax = 0,6 m/s.
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K’ Hé sb can cua giam chan khi tra manh, K’= 0,6Ktr
Ptrmax = 2053,8 +0,6.6846.(0,6 - 0,3) = 3286 N
3.1.2. Xac dinh céc kich thwéc cia giam chin
3.1.2.1. Xac dinh dwong kinh, hanh trinh piston
Ché do lam viéce cang théng duoc xac dinh 1a V=0,3 m/s.

Cong suit tiéu thy cia giam chin dugc xac dinh theo cong thuc:

K, Kgc 2 2
N, = ?n . > V7 =4668.(0,3)" =420(/7) (3.9
Cong suét toa nhiét ciia mot cia mot vat thé nhiét 1a F duge tinh nhu sau:
N =427F(T -1 ) (3.10)
Trong do:
Hé sb truyén nhiét, chon = 0,13 J/m2
Nhiét do cho phép:
Tmax=1400
Tmin =200
Can bang phuong trinh nhiét ta co:
420 =427.0,13. F. (140 - 20) 22472

F =0,063052 m?= 63052 mm? 7

Kich thuéc so bo cua giam chan bao gom

Ld

SN
Lm

2N\

chiéu dai cua cac bd phan:

Lq1a chiéu dai phan dau giam chin; L 1a chiéu ETD

Lg

AR AR OO AN

dai bd phan lam kin; Lpla chiéu dai piston giam chén;

AR

L, 14 chiéu dai phan dé van giam chan; L 1 hanh trinh

lam vi¢c cuc dai cua gidm chan, Lg phai 16n hon

VA LLLLLLLL NS LS L LSS LN LY,
=]

AR VAR AVODDOODODOOROROOOO,

khoang dich chuyén ciia banh xe tir diém han ché trén

dén diém han ché duoi. .

Néu lay duong kinh pittong d 1am théng s6

co ban, cac thong s6 khac duoc xac dinh: |
Néu lay duong kinh pittong d 1am thong s co ban, cac

thong sb khac duogc xac dinh:
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D=45mm;d=35mm; dc. =10 mm; d, = 38 mm; Lp = 35 mm; Lq = 50 mm; L, =
50 mm; Ly =30 mm. Lg = 300mm.

Dodé:L=Lv+Lp+Lc+Lm=415(mm)
3.1.2.2. X4c dinh kich thwée 18 van giam chén.

Téng dién tich luu thong cua cac 16 van giam chén (sb 16 va kich thude 16 van) quyét

dinh hé s0 can cua gidm chan. Ta c6 cong thuec:

Q=F,-\2-g'p (3.11)

Trong do:

Q: luu luong chit 1ong chay qua 16 tiét luu; Q =Fp.V4.Fy

F. Téng dién tich céc 16 van, chon Fy = 0,6

p 4p suét chit 10ng trong giam chin

g Gia tbc trong truong, g= 10 m/s? .

Fp Dién tich piston giam chan : Gia sir dudng kinh piston d = 35mm
rd’ _3,14.(0, 035)°

4

V: Van téc giam chan khi 1am viéc, Ve = 0,3 m/s

F,= =9,62.10"m"(3.12)

Luu lugng chat 16ng:
Q =Fp.Vo.F,=9,62.10%.0,3.0,6 = 0,000173 m?/s
3.1.2.3. X4c dinh kich thwéc 16 van nén
Tong dién tich 16 van nén dugc xac dinh theo cong thirc:

F :% (3.13)

Trong do:
Dién tich piston: Fp = 9,62.10* m?
Van téc nén: Va1 = 0,3 m/s
Hé s6 ton that: nj = 0,62
Luc nén: Pn1 =747 N

Ap suét tinh toan: p = L [l 776712,06N / m®

F, 9,62.10"

Tong dién tich 16 van nén:
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F, =1,095.10" =10,95mm

Puong kinh tirng 16 van nén: chon n =4

nrd’
= 3.14
- 4 (3.14)
4.F 4.10,95
dz\/ L =\/ ~— =1,86 (3.15)
n.Jw 4.7
3.1.2.4. Xac dinh kich thwéc 16 van tra
F,.V
L=—ta (3.16)
n 2'g.‘Ptrl
I
v
Trong do:
Dién tich Piston Fp = 9,62.10* m?
Van toc nén: Vi = 0,3 m/s
H¢ s6 ton that: ny = 0,62
Lyc tra: Py1 =2053,8 N
Trong lugng riéng: y = 8600 N/m?>
. . P 2053,8
Ap suat: p=- = ~— =2134927,235N / m’
F, 9,62.10
Dién tich 16 van tra:
Fvt=6,61.10° m? = 6,61 mm?
DPudng kinh ting 16 van tra:
nrd’
= 2 (3.17)
4.F 4.6,61
d:\/ % =\/ ~— =1,45mm (3.18)
n.Jw 4.7

3.1.2.5. Xac dinh kich thudc 10 xo gidzm chin
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Luc tac dung 1€n 10 xo khi van bt dau mo:

V4
Ezz.(D23—D24).p (3.19)
Trong do:
p:ap sudt chat 1ong cudi ky nén nhe.

D:;=20mm ; D4 =16 mm

P= %.(202 —~16%).776507 =87N

Luc tac dung 1én 10 xo khi van m¢ hoan toan:

T ,
A :Z-(D23 —D24).p

p : 4p suét chét 1ong & cudi ki nén manh véi V' = 0,6 m/s

_K, =V (3.20)
EV,
V6i Kn=0,6Kn
o 2490.0,3 +0,6.2490.(0,3-0,6) _ 1242412N | m?

9,62.107

Luc tac dung 1én 10 xo:
B = %.(202 —16%).1242412 =140N

Ung suit trong day 10 xo duoc tinh theo cong thirc:
_8.D.P,
rd’

- (3.21)

Trong do:
D =19 mm: dudng kinh vong trung binh
P>=140N

O cho phép: UNg sudt cho phép, o= 500 <+ 700 MN/m>

d:i/&D.PZ =i/8'19'140=2,1mm (3.22)
7.800 7.700

Chon d = 3mm

Dich chuyén h ctia van giam tai ( khi mé hoan toan) duoc xac dinh theo cong thirc:
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hL-h
C

h= (3.23)

Trong do:
Gd*
8.D°.n
G — M6 dun dan hdi cua vat liéu khi xodn, G = 8.10* MN/m?2.
n — S6 vong lam viée cua 16 xo.
h: Ta c6 thé chon h =2 mm.
T d6 ta co thé xac dinh duoc sb vong lam viéc cua 10 xo:
- hG.d*
8.D°.(P,~ R)

~2.8.10.133,63.107"

C Bbg cung cua 10 xo, C=

(3.24)

n= =4.5von
8.19°.10°.(140—87) s
Chon n =5 vong.
10 A4 12
c= 8103107 318,68 /m
8.19°.10°.5

Chiéu dai cta 10 xo khi van mé hoan toan dugc xac dinh nhu sau:
Hn=nd+a.no=53+0,8.6=19,8 mm
Trong do:
Khoang cach gitra cac vong day, a = 0,8 mm.
no S6 vong toan bd cua 10 xo0, np =n+1 =5 +1 = 6 vong.
Chiéu dai cta 10 xo khi van ¢ trang thai dong:
He =Hm +h=19,8+2=21,8 mm.
Chiéu dai cta 10 xo & trang thai ty do:
Hw =Hq + AH = 21,8 + 3,7= 25,5 mm.

Trong do:
Bién dang ctia 16 xo & trang thai van mo:
:£=£:3,6mm (3.25)
C 32974

Budc cua 10 xo:
_H, —d.n, B 25,4-3,4.6 B
n—1 5

t

Imm  (3.26)
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3.2. Thiét ké giam chén sau
3.2.1. Xac dinh hé s6 can ciia giam chén
3.2.1.1. Hé s6 can ciia hé théng treo

K

tr

28VCM
Trong do:
Hé sb dap tat chan dong, § = (0,15 <0, 3). Ldy § =0, 2.
C D6 ctng cua hé thong treo, C = 22878 N/m.
M Khéi luong dugc treo tinh trén mot banh xe, M = 2526,5 kg.
K Hé s can cua hé théng treo.
Hé s6 can cta hé thong treo duoc xac dinh bang cong thirc:

K, =2.5C.M =2.0.2~/222878.2526.5 =9492Ns / m

3.2.1.2. X4c dinh hé s6 cin ciia giam chan

H¢ s0 céan trung binh cua gidm chan:
K — Ktreo
g 2
cos” a
Trong do:
Kireo: h€ s0 can cua h¢ thong treo
Goc nghiéng cua giam chan: o = 20°

9492

gc = o 10750Ns / m
cos”(20%)
Ta lai c6 cac quan hé¢:
Ky =2,5+3; chon K, _ 2,75
K, K,

Ka: Hé s6 can cta giam chan lic nén.
K Hé sb can cua giam chan luc tra.
Ky =5733 Ns/m
K¢ = 15767 Ns/m
3.2.1.3. X4c dinh Irc cén cia giam chin
Luc can cta giam chan trong hanh trinh nén:

P =K,V,
Trong do:
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V, Tdc do piston trong hanh trinh nén, Vg = 0,3 m/s.
Ka Hé s6 can cua giam chén trong hanh trinh nén, K,= 2490 Ns/m
P, =5733.0,3=1720 N.
Luc can cta giam chan khi nén manh:

P =P+K, (V. -~ )

max

Trong do:
Vemax Toc d0 piston khi nén manh, Vgmax = 0,6 m/s.
K’ Hé s6 can ciia giam chan khi nén manh, K’»= 0,6
Pumax = 1720 + 3439,8.(0,60 - 3) =2751,3 N.
Luc can ctia giam chan trong hanh trinh tra:
F,=K,V,

Trong do:
Vg Tdc do piston trong hanh trinh tra, V= 0,3 m/s.
Ky Hé s6 can cia giam chén trong hanh trinh tra, Ky= 6846 Ns/m
Py =15767.0,3 =4730 N.
Luc can cia giam chan khi tra manh:
P =B, + K (Vo =V,)

tr max
Trong do:
Vemax Toc dd piston khi tra manh, Vgmax = 0,6 m/s.
K’ Hé s6 can cua giam chan khi tra manh, K’= 0,6Ktr
Pimax = 4730 + 9460,2.(0,6 - 0,3) = 7568,16 N
3.2.3. Xac dinh céc kich thwéc ciia giam chan
3.2.3.1. Xac dinh duwdng kinh, hanh trinh piston
Ché d6 lam viéc cang théng duoc xac dinh 1a V=0,3 m/s.
Cong suét tiéu thu ctia giam chan dugc xac dinh theo cong thirc:
N, :i—% V2 =10750.(0,3)* =967,5(W)
Cong suét toa nhiét ciia mot ciia mot vat thé nhiét 1a F duge tinh nhu sau:
N =427F (T, —T.)

Trong do:
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Hé sb truyén nhiét, chon = 0,13 J/m2

Nhiét do cho phép:

Tmax=1400
Tmin =200
Can bang phuong trinh nhiét ta co:
967,5 =427.0,13. F. (140 - 20)
F =0,063052 m?= 124495 mm?

Kich thudc so bd cua giam chdn bao gdm
chiéu dai cua cac bo phan:

Lqla chiéu dai phan dau giam chin; Ly, 13 chiéu dai bo phan lam kin; Lp1a chiéu dai
piston giam chin; Ly 1a chiéu dai phan dé van giam chin; L 13 hanh trinh lam viéc cuc dai
ctia giam chén, Lg phai 16n hon khoang dich chuyén cta banh xe tir diém han ché trén dén
diém han ché dudi.

Néu lay duong kinh pittong d 1am théng sé co ban, cac théng sé khac dugc xac dinh:

D =55 mm; d =40 mm; dc = 10 mm; dn = 44 mm; Lp = 35 mm; L4 = 50 mm; L, =
50 mm; Ly = 30 mm. Lg = 300mm.

Do d6: L=Lv+Lp+ Lc+Lm=670 (mm)
3.2.3.2. Xdc dinh kich thwéc 16 van giam chan
Téng dién tich luu thong cta cac 16 van giam chan (s6 16 va kich thude 16 van) quyét

dinh hé s6 can cua gidm chan. Ta c6 cong thuec:

O=F-yJ2-g-p

Trong do:

Q: luu lugng chat 1ong chay qua 15 tiét luu; Q =Fp.Va.Fy

Fy Téng dién tich cac 16 van, chon Fy = 0,6

p 4p suét chat 1ong trong giam chan

g Gia tbc trong truong, g= 10 m/s? .
Fp Dién tich piston giam chan : Gia sir duong kinh piston d = 35mm
rd’ _3,14.(0, 035)*

4

Vg: Van tdc giam chan khi 1am viée, Vg = 0,3 m/s

F,= =12,56.10"

Luu lugng chat 16ng:
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Q =Fp.Vo.Fy,=9,62.10%.0,3.0,6 = 0,000173 m?/s
3.2.3.3. Xac dinh kich thwéc 16 van nén
Téng dién tich 16 van nén duoc xac dinh theo cong thirc:

F — FP'I/nl

Trong do:
Dién tich piston: Fp = 12,56.10"* m?
Van téc nén: Vi = 0,3 m/s
Hé s6 ton that: ni = 0,62
Luc nén: P,=1720 N
Toéng dién tich 16 van nén:
o 12,56.107.0,3
" J0,62.10.1720.12,56.10%.8600

DPuong kinh ting 16 van nén: chon n =4

=11,13mm

_nrd 2
vn 4

d:\/4.Fvn :\/4.11,13 188 mm
n.zw 4.

3.2.3.4. X4ac dinh kich thuéc 16 van tra
F,V

Pt

2‘g’})trl

/4

vt

n,.

Trong do:
Dién tich Piston Fp = 12,56.10* m?
Van téc nén: Va1 = 0,3 m/s
H¢ s6 ton that: ni = 0,62
Lyc tra: Py1 =4730 N
Trong lugng riéng: y = 8600 N/m?
Dién tich 16 van tra:
Fvt=6,61.10° m?> = 6,71 mm?

DPuong kinh ting 16 van tra:
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F = n7zd2

\/ \/4671—146mm

3.2.3.5. Xdc dinh kich thwéc 16 xo giam chan

Luc tac dung 1én 10 xo0 khi van bat dau mo:

T
A= Z-(D23 —D24),p

Trong do:

p:ap suat chit 16ng cudi ky nén nhe.

pe K.V, 5733.0,3 1369347

F, T12,56.10°
D;=20mm ; D4s=17 mm

P = %.(202 —162).1369347 =119N
Luc tac dung 1€n 10 xo khi van mé hoan toan:
T :
A= Z-(Dzs —D24).p

p : &p suat chat 16ng & cudi ki nén manh véi V' = 0,6 m/s

_K'n'(I/n nl)V
Fp.an
Véi Khn=0,6.K,
o = 2751.0,3+0,6.275:(O,3 =0.6) _ 5100055 /
12,56.10

Luc tac dung 1én 10 xo:
- %.(202 ~16).2190955 = 190N

Ung suat trong day 10 xo duoc tinh theo cong thic:
8.D.P,
r.d’

O =

Trong do:
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D = 17 mm: duong kinh vong trung binh
P>=190N
O cho phép: UNg sudt cho phép, o= 500 <+ 700 MN/m>

d:i/S'D.PZ :i/8.17.190 _ 2 48mm

7.700 7.700
Chon d =3mm
Dich chuyén h ctia van giam tai ( khi mé hoan toan) duoc xac dinh theo cong thirc:
4 PP
C
Trong do:
Gd*

C bg cung cua 10 xo, C= 3
D’ .n
G — M6 dun dan hdi cua vat liéu khi xodn, G = 8.10* MN/m?2.
n — S6 vong lam viéc cua 10 xo.
h: Ta c6 thé chon h =2 mm.
Tir d6 ta c6 thé xac dinh duoc sb vong lam viéc cua 10 xo:

hGd*
n=
8.D°.(P,~ B)

o __2810"133,63.10" _
8.4913.10°.(190-119)

Chon n =5 vong.
C— 8.10".81*.10"
8.4913.107°.5
Chiéu dai cta 10 xo khi van mé hoan toan duoc xac dinh nhu sau:
Hn=nd+a.ny=53+0,8.6=19,8 mm

=32974N / m

Trong do:
Khoang céch gitra cac vong day, a = 0,8 mm.
no S6 vong toan bd cua 10 xo0, np =n+1 =5 +1 = 6 vong.
Chiéu dai cta 10 xo khi van ¢ trang thai dong:
H¢ =Hm +h=19,8 +2=21,8 mm.
Chiéu dai cta 10 xo0 & trang thai ty do:
Hw =Hq + AH = 21,8 + 3,7=25,5 mm.
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Trong do:
Bién dang cua 10 xo & trang thai van mo:
P
R_19 o
C 32974

Budc cua 10 xo:
H, —dn, _25,5-3,4.6
n—1 5

{ = Imm
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CHUONG 4: CAC HU HONG VA BIEN PHAP KHAC PHUC, BAO
DUONG HE THONG TREO

4.1. Nguyén nhan, biéu hién cac hw héng thwong gip trong hé thong treo
4.1.1. Nguyén nhan hw héng

Mot trong nhitng nguyén nhan phd bién nhat dan dén hu hong hé thdng treo 1a qua tai
thuong xuyén. Khi xe tai vuot qua tai trong thiét ké, nhip dé bi bién dang, cong vénh hoic
tham chi bj gdy, trong khi giam chén hoat dong vuot gi6i han khién dau bén trong bi séi, ro
ri hodc mat tac dung.

L3o hoa vat liéu ciing 12 nguyén nhan thudng gip, dic biét di véi cac chi tiét bang
cao su nhu dém nhip, chup bui giam chan hodc cao su thanh can bang. Sau thoi gian dai sir
dung, cac vat liéu ndy mat tinh dan héi va bi nat v&.

Diéu kién mat duong xau, chang han dudng gb ghé, 6 ga, hodc va cham voi gd giam
tdc O toe do cao, co thé khién cang chir A cong, ty giam chan 1éch truc hodc gy chét lién
két.

Ngoai ra, lap rap sai k¥ thuat nhu dat nhip khong d6i xtmg, siét bu-1ong khong déu
hoic ldp sai thi tir 14 nhip ciing gy ra cac luc khong déu, dan dén mon 1éch hoidc pha hong
céc khép nbi.

Cudi cung, thiéu bao dudng dinh ky nhu khong tra m& céc bac dan, cao su khép hodc
khong kiém tra d6 kin ctia 6ng giam chan, ciing 1am ting toc do hu hong cta hé thong treo.
4.1.2. Biéu hién hw héng

Dau hiéu rd rang nhat 1a xe bj nghiéng vé mot bén khi ding yén trén mit phang. Diéu
nay thuong xay ra khi mot bén nhip bi yéu, giy hoic 1o xo mat kha ning dan hdi.

Xe c6 thé rung, lac manh khi di qua dudng x4u, biéu hién cho viéc giam chan khong
con tac dung hoac bi ro ri dau. Thém vao d6, khi xe di qua go giam tdc va tiép tuc nhun 1én
xudng trong thoi gian dai, day 12 ddu hiéu dién hinh cta giam chin hong.

Am thanh “cdc coc¢” hodc “lach cach” dudi gAm xe khi di qua chd xoc thudng do cac
khép cao su bi mon, bac dan ro hodc gbi d& nhip bi 1ong.

Néu ban théy lép bi mon khong déu, dic biét mon mép trong hoac ngoai, do co thé 1a

hau qua cua hé théng treo bi 1€ch, cong hoac khung phu bién dang.
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Cudi cung, néu khi vao cua hodc & tdc dd cao, xe cb cam giac mét 6n dinh, 14i bi ro
hoic 1éch hudng, d6 1a biéu hién hé théng treo di bi bién dang hoic 16ng cac lién két khép.
4.1.3. Hau qua néu khong sir li

Viéc khong stra chita kip thoi c6 thé din dén nhimg hiu qua nghiém trong nhu giy
nhip khi dang vin hanh, gdy mat kiém soat va c6 thé dan dén 14t xe, dic biét khi xe chd
hang nang.

Hi¢u qua giam xo6c suy giam cling lam gia tang tai dong 1én toan bo than xe, anh
huong dén tudi tho ciia hé théng khung gam, banh xe, 16p va ca hé thong 14i.

Heé thdng treo hong ciing lam ting tiéu hao nhién liéu do ma sat khong déu va giam
d6 6n dinh, an toan khi van hanh.

4.2. Bién phap khic phuc hé thong treo

- Thay thé hoic phuc hdi nhip bi cong, giy

Néu phat hién céc 14 nhip bi cong vénh, giy hodc mét dan hoi, can thay thé 14 nhip
méi dung theo ching loai va th ty thiét ké. Trong truong hop cong nhe, ¢ thé phuc hoi
bang ubén ngudi theo khudn chuan, nhung chi 4p dung véi thép dan hdi chua bi ldo0 hoa.

Bén canh do, phai kiém tra cac ban ma, bu-16ng dinh vi va cao su dém. Néu chung bi
mon, v& hoic 1ong, can thay thé dé dam bao khép 1am viéc on dinh, tranh 1éch tai.

Khic phuc tinh trang giam chan mét tac dung

Giam chan thuong hong do ro ri dau, ty bi mon hoidc van bi ket. Néu phat hién giam
chan khong con tac dung, xe nhun lién tuc hodc l4c manh, can tho ra kiém tra. Truong hop
nhe ¢6 thé nap lai dau thuy lyc hodc thay phét, trudng hop ning nén thay méi hoan toan.

Ngoai ra, can kiém tra géi cao su gén giam chin, néu cao su bi chai, nit, v thi bat
budc thay mai.

- Can chinh lai hé théng treo va lip dung k¥ thuat

Trudng hop xe bi nghiéng mot bén, mon 16p khong déu hodc 14i 1éch, can kiém tra va
can chinh lai d6 cao cia timg bén hé thdng treo. Pong thoi phai dam bao cac lién két nhu
chét nhip, ban ma, cum U, dém cao su... dugc lép dang tht tu, siét ding luc.

Néu phat hién cac chi tiét nhu cang chir A, thanh on dinh hodc cao su can br?mg bi cong
hodc v&, can thay thé dung thong s k§ thuat.

- Boi tron va bao dudng dinh ky

Pé giam mai mon va tranh phat sinh hu hong, can bdi tron cac khép lién két, 6

truot, bac 16t nhip dinh ky bang m& chiu nhiét hoic dau chuyén dung.
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Ddi véi hé théng treo ¢ 6 bi hodc cao su dém, nén kiém tra do ro va tinh trang vat
liéu sau mdi 10.000—15.000 km. V& sinh sach bui ban, cat, bun bam vao nhip va giam chan
dé tranh an mon.

- Khéc phuc tiéng kéu va rung dong bét thuong

Khi nghe thfiy tiéng kéu “cdc coc”, “lach cach” tir hé théng treo, can kiém tra do
ro cta bu-16ng, gdi dd, chét lién két. Truong hop khép 10ng, can siét lai bu-16ng; néu khép
d3 mon hodc bién dang, can thay thé.

Déi voi rung dong la khi vao cua hodc khi phanh, can kiém tra lai khe hé hé giam
chén, bac dan truc banh va trang thai bét chit ciia cum nhip.

-Téng kiém tra khi sira chita 16n

Sau khi thay thé hodc phuc hoi nhiéu chi tiét, nén tién hanh can chinh lai toan bod
hé thong treo, kiém tra goc dit banh xe va d6 cao cua hai bén gam. C6 thé két hop véi can
chinh 14i néu cam thay tay 1ai bi léch hoic ning.

4.3. Cac buéc bao dudng hé thong treo.
- Kiém tra truc quan toan by h¢ théng treo:

Bit dau quy trinh bao dudng bang cach quan sat toan bo hé thdng treo tir dudi gam
xe. Can chu ¥ téi cac dau hiéu ro ri dau tai giam chén, cc vét nit, giy, cong vénh cia 1a
nhip, cang chit A, thanh gidng va gia d&. Néu phat hién chi tiét ndo bi bién dang hoic giy,
can ghi nhan dé stra chita hoic thay thé.

- Kiém tra do ro va d6 mon cta cac khép lién két

Dung tay hoac dung cu go nhe dé kiém tra d6 ro cua céc bu-long bat nhip, chdt lién
két, ban ma va gbi d& cao su. Néu cam thiy c6 do ro 16n, can thao ra kiém tra k§. Nhiing
chi tiét bj mon, bién dang hodc khong con khép chat can duoc thay thé dé dam béao an toan.

- Kiém tra va thir giam chan

Nhun thir xe bang cach 4n manh xudng goc xe (phia banh) rdi budng tay. Néu xe
dao dong qua 1-2 1an hodc nhun lién tyc, chimg to giam chan khong con hiéu qua. Can thao
giam chin ra kiém tra hién tuong ro dau, ty cong, phét bi hd, va thay méi néu can thiét.

- BO1 tron cac vi tri ma sat

Tién hanh tra m& hodc du boi tron cho cac 6 truot, chdt quay, bac dan, va chot géi
nhip. Nén st dung m& chiu nhiét va chuyén dung cho hé théng gam. Néu cao su boc khép
da 130 hoa hodc rach, can thay mai dé tranh bam bui hodc mat kin khop.

- Kiém tra va siét chit bu-long
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Dung dung cu chuyén dung dé kiém tra luc siét cac bu-16ng bit nhip, bu-16ng lién
két cang treo, cum U va cac vit gitt giam chan. Néu phat hién 16ng, phai siét lai dung luc
tiéu chuén theo huéng dan nha san xuét, tranh dé xay ra rung lic hoic 1éch hé thong.

- Kiém tra d6 vong va chiéu cao khung gdm

Do chiéu cao khung gam bén trai va bén phai (so véi mat dat) khi xe khong tai.
Néu chénh 1éch qua mirc cho phép, c6 thé do nhip bi yéu, mét dan hdi hoic giy. Can diéu
chinh hoic thay thé dé dam bao phan bd tai trong déu va khoéng gay mon léch 16p.

- Thir xe va danh gia sau bao dudng

Sau khi bao dudng, cin chay thir xe ¢ toc do thap va trung binh dé danh gia hiéu

qua giam chan, d6 6n dinh khi vao cua va cam gic 13i. Néu vén co tiéng kéu, rung bat

thudong hoic xe bi nghiéng, can kiém tra lai tig budc dé xu 1y triét dé.
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KET LUAN

Do 4n tot nghiép vai dé tai “Thiét ké hé thong treo cho xe tai ISUZU NPR85KE4” da
hoan thanh cac ndi dung tir khao sat dac diém két ciu, lya chon phuong 4n phu hop dén
tinh toan va kiém nghiém chi tiét cac thanh phan trong h¢ thong treo. Trén co so phan tich
tai trong, diéu kién van hanh va dic thu k¥ thuat cia dong xe tai nhe ISUZU, dd 4n d3 lua
chon phuong an sir dung hé thong treo phu thudc voi phan tir dan hdi 12 nhip 14 ban elip
cho ca ciu trude va cau sau. Day 1a giai phap co két cdu don gian, d& ché tao, d& bao tri va
c¢6 kha nang tich hop ba chirc ning quan trong: dan hoi, din hudng va mot phan giam chan.
Thong qua qua trinh tinh toan, db an d3 xac dinh day du cac thong sb ki thuat nhu s lugng
va chiéu dai cac 14 nhip, d§ clirng cua h¢ treo, tan s dao dong, ing suat udn, ung suét tai
tai nhip va chot nhip. Két qua kiém nghiém cho thiy céc gia tri tmg suat déu nho hon gidi
han cho phép cua vat li¢u, dam bao do bén va an toan trong qua trinh van hanh. Déng thoi,
dd an cling thiét ké giam chan thuy luc hai chiéu, tinh toan luu luong dau, hé sb can, kich
thudc piston va cac thanh phan van, dam bao hiéu qua giam dao dong va ting d6 ém diu
khi xe chay trén dia hinh phtic tap. Nhin chung, hé thong treo dugc thiét ké dap g tot cac
yéu cau k¥ thuat vé kha nang chiu tai, o 6n dinh chuyén dong va do ém diu, dong thoi phu
hop vé6i diéu kién san xuét va khai thac thuc té tai Viét Nam. Do an 1a tai liéu c6 gia tri tham
khao cho cac nghién ciru va tmg dung thuc tién trong linh vyc thiét ké 6 t6 tai va hé thong
treo. Tuy van con mot s6 han ché vé mat kién thtrc va chua c6 diéu kién mo phong dong
hoc trén phan mém CAE hay thir nghiém thyc té, nhung két qua dat dugc 13 nén tang dé

phat trién va hoan thién hon trong cac nghién ciru tiép theo.
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