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LOI NOI PAU

Kinh té thé gidi phdt trién v6i xu huéng chuyén moén hoa ngay cang cao.
Nhu cau vé luu thong nguyeén vat liéu, nhién liéu, hang hoa la rat lon. X hoi
phat trién, doi séng clia con nguoi ngay dugc nang cao. Do do, giao thong s&
ngay cang duoc chi trong phit trién. Péng mot vai trd quan trong trong giao
thong, nhiing chiéc 6 t s& ngay nay dang duoc cai tién, hoang thién hon.

Tur thuc té kinh nghién cia cdc nude phét trién di trudc nhu: My, Nhat,
bruc... cong nghiép 6 t6 chién mot ty trong 16n trong nén kinh té, dem lai loi
nhuan 16n cho céc quoc gia nay. Viét Nam voi mot nén cong nghiép 6 t6 con
kha non tre, dé c6 thé phat trlen bén viing, toan dién, tién t6i canh tranh véi
cdc quoc gia di trude thi yéu cau dat ra 1a can phai lam chu duoc cong nghé
trong ca tinh todn 1y thuyét ciing nhu trong san xuat.

Vi sinh vién nghanh 6 t6 néi chung va ban than em ndéi riéng da y thirc
duoc diéu nay. Khi dugc nhan d6 dn moOn tinh todn thiét ké 6 t0, em d3 chon
dé tai: TINH TOAN THIET KE HE THONG LAI TREN XE DU LICH. Sau
mot thoi gian 1am viéc nghién tic va khong ngumg hoc héi em da thu duoc
mot s6 két qua nhat dinh, dic biét thong qua d6 4n nay em da c6 duoc cdi
nhin khai quét vé nhitng kién thire da hoc, da tung budc van dung duoc
nhiing kién thirc nay.

Nhan co hoi nay, em ciing xin dugc giri 1on cam on chan thanh dén thay
PGS.TS. NGUYEN TRONG HOAN di nhiét tinh gitip 45 em, dé em c6 thé

hoan thanh d6 4n nay mot cich tot nhat.

Ha nd1, ngay 10 thang 10 nam 2009
Sinh vién thuc hién
Nguyén The Hoang



CHUONG I: GIOI THIEU TONG QUAN VE HE THONG LAI

1.1.

Cong dung, yéu cau, cau tao

1.1.1. Cong dung

bicu khién hudng chuyén dong cua 6 to.

1.1.2. Cdc phwong phdp doi hwéng chuyén dong ciia xe

Quay mit phang banh xe din hudng. Pay 12 phuong 4n pho bién dugc dp
dung trén xe 0 t0 hién nay

Tao ra van tdc khic nhau giita cdc banh xe bén phai va bén tréi

Gap than xe

1.1.3. Yéu céau

DPam bao kha ning quay vong véi ban kinh quay vong cang nho cang tot.
bam bdo dugc dong hoc quay vong. Cac banh xe phai lan trén cidc duong
tron dong tam.

Piéu khién nhe nhang. Lyc va hanh trinh diéu khién phai tmg véi muic d6
quay vong

Céc banh xe dan hudng c6 tinh on dinh cao khi chuyén dong thang

Giam lyc va dap tir banh xe 1€n vanh lai

Cic banh xe dan huéng phai c6 dong hoc phit hop giita hé thong 14i va hé
thong treo.

1.1.4. Céu tao

1 - Vanh tay lai

2 - Truc lai

3 - Cocau ldi

4 - DPon quay dung

5 - Thanh kéo doc )\i\_z
6 - Don quay ding

7 - Hinh thang lai

Hinh 1. 1 : So' dd cAu tao chung hé théng lai



Vanh lai )

= MO men tao ra trén vanh tay lai 1a tich s6 cua luc 141 do nguoi lai tac dung
vao va bén kinh cua vanh tay lai

= Do do cyc dai cta vo ling ddi véi vo lang khong duoc vuot qua 30 mm

Truc lai ) ’

* Truyén md men lai xudng co cau lai

= Tryc ldi gdm c6: Truc 1di chinh truyén chuyén dong quay tir vo ling
Xuéng co cau 14i va 6ng truc 14i dé cd dinh truc 14i chinh vao than xe.

= Dau phia trén cua truc 14i chinh dugc gia cong ren va then hoa dé lap vo
lang 1én d6 va duoc giir chit bang mot dai bc.

Co ciu ldi , 7 o

Co cau 1di c6 tac dung bién chuyén dong quay truyén dén tur vanh lai thanh
chuyén dong lac.

Don din dong . ‘ ’

» Pon quay dung: truyén momen tu truc don quay cua co cau lai tdi cac don
kéo doc hoidc kéo ngang duoc ndi voi cam quay cia 4nh xe dan hudng.

= Pon kéo: truyén luc tir don quay cua co ciu ldi dén cam quay ctia banh xe
d4n hudng. Tuy theo phuong dit don ma ngudi ta c6 thé goi 1a don kéo
doc hoac don kéo ngang.

Hinh thang ldai ) ‘ o

* Hinh thang l4i thuc chat 1a mot hinh t&r gidc gom 4 khau: dam cau, thanh
14i ngang va hai thanh bén. Hinh thang 1di s¢ dam bdo dong hoc quay
vong cua cic banh xe dan hudng nhd vao cic kich thudc cua céc thanh l4i
ngang, canh ban 18 va cic géc dit phai xdc dinh.

1.2. Phan loai

Cdch bé tri vanh ldi Theo bo pigdn tro luc
= Vanh lai dat bén trai = H¢ thong 14i c6 trg luc ( thuong 1a trg
* Vanh l4i dat bén phai lyc thuy luc)

= Hé thong 14i khdng c6 trg lyc
Theo so bdanh xe ddan huong | Theo két cau co cdu ldi

= Cau trude dan hudng = Kiéu tryc rang — thanh rang
= (Cau sau dan hudng = (o cau lai tryc vit con lan
® Nhiéu cau dan hudng = (o cau lai tryc vit chot quay

= (o cau lai tryc vit cung rang
= (o cau lai loai lién hop




1.3.  Cac goc dat banh xe

Viéc bo tri céc banh xe dan hudng lién quan truc tiép t6i tinh diéu khién
xe, tinh 6n dinh Chuyen dong cua 6t0. Cic yéu cau chinh cua viéc b tri 12
diéu khién chuyén dong nhe nhang, chinh xéc dam bao o 6n dinh khi di thang
cing nhu khi quay vong, ké ca khi c¢6 su cd & cdc hé théng khic.

O céc banh xe khong din “huong thi viée bé tri cing da dugc chi y, song
bi han ché boi gid thanh ché tao va su phuc tap cua két cau nén viéc bd tri
van dugc tuan thi theo cdc diéu kién truyen thong.

O 6 ¢6 thé chuyen dong moi hudng bang sy tdc dong ctia nguoi ldi quanh vo
lang. Tuy nhién, néu 6t6 & trang thai di thang ma nguoi lai van phai téc dong
lién tyc 1én v6 lang dé giit xe ¢ trang thdi chay thang, hay ngudi ldi phai tac
dung mot luc 1on dé quay vong xe thi s€ gy sy mét moi va cang thang vé ca
co bap 14n tinh than khi diéu khién xe. D6 1a diéu khong mong muon, vi vay dé
khéc phuc duogc céc van dé néu trén thi céc banh xe duge lap vao than xe voi
cic géc nhat dinh tuy theo yéu cau nhat dinh d6i véi timg loai xe va tinh nang
str dung cua tung loai. Nhitng géc nay dugc goi chung 1a géc dat banh xe.

* (GOc nghiéng ngang cua banh xe (Camber).
» Go6c nghiéng doc cua try dung va ché d6 1éch doc (Géc Caster va khoang

Caster)

» G6c nghiéng ngang tru dung (Goc Kingpin).
* PO chum va dd mé (géc doang).

1.3.1. Goc nghiéng ngang ciia banh xe ( goc Camber).
G6c tao bdi duong tdm cua banh xe
dan hudng & vi tri thang ding véi dudng
tam cua banh xe & vi tri nghi€éng duogc goi
1a g6c CAMBER, va do biang do. Khi
banh xe dan hudng nghiéng ra ngoai thi
goi 1a goc “CAMBER duong”, va nguogc
lai goi la goc’CAMBER am”. Banh xe
khong nghiéng thi CAMBER bang khong
(banh xe thang dung ).

(-)

Hinh 1.2: Géc nghiéng ngang banh xe
Churc nang:

= Nhitng nim vé trude, banh xe dugce dat voi goc CAMBER duong dé cai
thién d6 bén cua ciu trudc va dé cdc 16p tiép xic vudng géc voi mat
duong (do trong lugng cua xe) nham ngin ngira sy modn khong déu cua
16p trén dudng, do c6 phan giita cao hon hai bén.

= Gé6c camber con dam bao sy 1dn thang ciia cdc banh xe, giam va dap cua
mép 16p v6i mit dudong. Khi géc CAMBER bing khong hoic gan bing



khong ¢ vu diém 1a khi di trén duong vong banh xe nim trong ving cé
kha nang truyén Iuc doc va luc bén tot nhat.

= Géc CAMBER ngin ngtra kha niang banh xe bi nghiéng theo chiéu nguoc
lai dudi tdc dong cua trong lugng xe do cdc khe ho va su bién dang trong
cic chi tiét cia truc trudc va hé thdng treo trudc. Dong thoi giam céanh tay
don cta phan luc tiép tuyén voéi truc tru ding, dé 1am giam mdmen tic
dung 1én dan dong 14i va giam lyc 1&n vanh tay 14i.

= Khi chuyén dong trén duong vong, do tic dung cua lyc ly tim than xe
nghiéng theo hudng quay vong, cic banh xe ngoai nghiéng vao trong, cac
banh xe trong nghiéng ra ngodi so véi than xe. Pé cdc banh xe lin gan
vudng géc voi mit dudng dé tiép nhan lyc bén tdt hon, trén xe ¢ toe do
cao, h¢ treo doc 1ap thi goc CAMBER thuong am.

1.3.2. Géc nghiéng doc ciia tru dirng va ché dj léch doc (Caster va khodng
Caster)

Goc nghiéng doc cua try dung la sy nghiéng
vé phia trudc hodc phia sau cua tru dimg. N6
duoc do bang d6, va dugc xdc dinh bang géc giita
tru xoay duing va phuong thang dung khi nhin tur
canh xe. Néu tru xoay ding nghiéng vé phia sau
thi goi 1a géc nghiéng duong va nguogc lai goi la
gbc nghiéng am.

Khoang cach tu giao diém cua duong tam tryc
dimg voi mit dat dén duong tim ving tiép xdc
gitta 16p va mit dudng duge goi 1a khoang Caster ¢

Chirc nang:

Duéi tac dung cua luc ly tam khi banh xe vao duong vong hodc luc do gié
bén hoic thanh phan cua trong lugng xe khi xe di vao dudng nghiéng, & khu
vuc tiép xtc cuia banh xe vdi mat duong s€ XUAt hién c4c phan luc bén Yy

Khi tru quay dimg dugc dat nghiéng vé phia sau mot géc nao dé so voéi
chiéu tlen cua xe (Caster duong) thi phan lyc bén Y, cua duong s€ tao voi
tam tiép xtic mdt md men 6n dinh, mé men d6 duoc xdc dinh bang cong thic
sau:

Hinh 1. 2 Gé6c nghiéng truc ding
va che d¢ léch doc

M=Y,.c (1.1)
Momen nay cé xu huéng 1am banh xe trd lai vi trf trung gian ban dau khi
noé bi 1€ch khoi vi tri nay. Nhung khi quay vong ngudoi 14i phai tao ra mot luc
dé khic phuc mod men nay.
Vi vay, goc Caster thuong khong lon. Mémen nay phu thudc vao goc
quay vong cua banh xe dan hudng. Dbi v6i cdc xe hién dai thi tri s6 cia géc
Caster bang khoang tir 0°dén 3°.



1.3.3. Goc nghiéng ngang tru dung (Goc Kingpin) ,
G6c nghiéng ngang cua tru dung duoc x4c dinh trén mat cat ngang cua xe.
Géc Kingpin duoc tao nén bai hinh chiéu ctia dudng tam tru dting trén mat
cat ngang d6 va phuong thang dung.

Chirc nang: King
Giam lyc danh lai: Khi banh xe quay sang

phai hodc quay quanh tru ding voi khoang

léch tdm la ban kinh r, 1y 1a ban kinh quay cua

banh xe quay quanh tru dung, n6 la khoang

cich do trén bé mit cia duong cong mit

phang nam ngang cua banh xe gilta duong kéo

dai duong tam try quay ding voi tam cua vét Hinh 1.3: Géc nghiéng ngang try

ti€p xuc cua banh xe voi mat duong. ding -

Néu 1, 16n s& sinh ra md men 16n quanh tru quay dimg do sy can lin cia
16p, vi vay 1am ting lyc ddnh 14i. Do vay gid tri cua ry c6 thé dugce giam dé
giam lyc ddnh 14i, phuong phép dé giam r, 12 tao CAMBER duong va lam
nghiéng tru quay dimng tirc 1a tao goc Kingpin .

Giam su ddy nguoc va kéo 1éch sang mot phia : Néu khoang cach 1éch
qua 16n, phan lyc tic dung 1én cic banh xe khi chuyén dong thang hay khi
phanh s€ sinh ra mot mdmen quay quanh try dirng, do vay s€ lam cac banh
xe bi kéo sang mot phia c6 phan lyc 16n hon. Céac va dap tir mat duong tac
dung 18n céc banh xe 1am cho v ling dao dong manh va bi day nguoc.

Cii thién tinh 6n dinh khi chay thang: Géc KingPin s& 1am cho cdc banh
xe tu dong quay vé vi tri chay thang sau khi quay vong. Ttc 1a khi quay
vong, quay v ling dé quay vong xe, ngudi 1ai phai tang lyc danh lai, néu bo
lyc tac dyng 1én vo lang thi banh xe tu tra vé vi trf trung gian (vi tri di thang
). Bé giit cho xe quay vong thi can thiét phai giit vanh 14i v6i mot luc nhat
dinh nao d6. Van dé tr& vé vi tri thang sau khi quay vong 1a do c6 mémen
phan luc (goi 1a mémen nguoc) tdc dung tir mdt duong Ién banh xe. Gid tri
cua momen ngugc phu thudc vao dd 16n cua gée Kingpin.

1.3.4. D9 chum va dp mo (goc doang).

D§ chum cua banh xe 1a thong so bleu thi géc chum ctia 2 banh xe dan
huong (hoac hai banh xe trén cung mot cau xe), géc chum Ia géc xac dinh
trén mot mat phang di qua tdm tryc ndi hai banh xe va song song v&i mat
phang dudng tao boi hinh chiéu mat phang ddi ximg doc truc cta hai banh
xe 1én mat phang d6 va hudng chuyén dong cua xe.



Chirc nang: L
Thong thuong do chum dugc biéu dién bang

A
khoang cach B-A. Kich thude B, A dugc do ¢
mép ngoai cua vanh 16p ¢ trang thai khong tai
khi xe di thang. B§ chum la duong néu B-A>0, B

1a &m néu B-A<0. B chum c6 anh hudng 16n
td1 sy mai mon cua 16p va 6n dinh cua vanh tay
14i Hinh 1. 4: Géc chum banh xe

Sy mai mon 16p xdy ra 14 nho nhét trong trudng hop hai banh xe lin
phang hoan toan.

Qua trinh 1an cua banh xe gén lién voi su Xuét hién lyc can lan P; nguoc
chiéu chuyén dong dat tai chd tiép xtc cuia banh xe v&i mat duong. Luc Py
nay dat cich try quay ding mdt doan Ry va tao nén mot mémen quay voi
tam try quay dung. Momen nay tdc dung vao hai banh xe va ép hai banh xe
vé phia sau. Dé lan phang thi cdc banh xe dit véi d6 chum A =B-A duong.
Vé6i gée A nhu thé thi tao 1én sy 6n dinh chuyén dong thing cua xe tirc 12 6n
dinh vanh tay lai.

0] cau dan hudng, luc kéo cling chidu véi chiéu chuyén dong sé ép banh
xe vé phia trudc. Boi vdy géc A giam. Trong truong hop nay, dé giam anh
huong cua lyc can lan va lyc phanh va dong thoi giam téc d6 dong co dot
ngodt (phanh bang dong co), thi bd tri cdc banh xe voi géc dat A 6 gid tri
nho hon hoic bang khong.

Trén xe con d§ chum thudng c6 gid tri tor 2+3 mm.

1.4. Bankinh quay vong
Khi vao duong cong, ddm bao cac banh xe
din huéng khong bi trugt nét hoic truot 7 l
quay thi duong Vuong g0c vO1 vécto van tbc ‘
|
|

xxxxx

chuyén dong cua tit ca cdc banh xe phai gip
nhau tai mot diém, diém d6 goi 12 tAm quay m
tuc thoi cua xe.

Hinh 1.5: Ban kinh quay vong cua xe

Pé dat duoc géc 14i chinh xac ciia banh din hudng bén phai va bén tri thi
cdc thanh dan dong 14i thuc hién chire ning ndy ciling dong thoi dat duoc ban
kinh quay vong mong muén .

Su quay vong ctia xe kém theo luc ly tam, lyc nay c¢6 xu hudng bét xe
quay v6i ban kinh 16n hon bén kinh du dinh cta nguoi 14i trir khi xe c6 thé
sinh ra mot luc nguoc lai du 16n dé can bﬁng vai luc ly tam. Luc nay 1a luc



hudéng tim. Lyc hudng tam sinh ra boi sy bién dang va su truot bén cua lép
do ma sat gitra 16p va mat duong, luc nay la lyc quay vong va lam 6n dinh
xe khi quay vong.

1.5. Do dan hoi cia 16p theo huwéng ngang

Pbi véi céc banh xe lap 16p dan
hoi, dudi tic dong ctia cdc phan luc
bén, banh xe s& bi léch bén va vét
tiép xic ctia 10p v6i mit dudng sé& bi
1éch so voi miat phing giita ctia banh
xe mot goc 0.

Hinh 1.6: M6 hinh vét banh xe trén dwong

Phan trude cua vét tiép xic, 16p chiu bién dang khong 16n va d6 bién dang
nay ting dan cho téi mép sau cing cua vét. Cdc phan luc riéng phan bén
duoc phan bd tuong tng voi khoang bién dang ndi trén. Biéu dd phan bd cic
phan lyc riéng phan theo chiéu dai cua vét c6 dang hinh tam gidc, do d6
diém dit 0, cta hop luc s& lui vé phia sau so véi tim tiép xdc 0 cta vét va
nam ¢ khoang cdch chimg mot phan ba chiéu dai cua vét tinh tir mép sau
cung cua no.

Nhu vay, do d§ dan hoi bén cua lép, moémen 6n dinh duogc tao nén & banh
xe 12 M;=Y,.S (1.2)

Trong d6: S 1a khoang cach 0 — 0.

Mo6men nay sé& ting 1én cling v6i su ting do dan hoi bén cua 16p. Vi vay
v6i nhitng 16p c6 do dan hoi 16n ta c6 thé giam bdt géc nghiéng doc cia try
dang. Téc dung 0 6n dinh cua géc nghiéng ngang cua tru dang 16n hon nhiéu
lan tic dung 6n dinh cua goc nghiéng doc tryu dung. Sy 6n dinh do gbc
nghiéng ngang 1° tao ra ciing bang géc nghiéng doc 5 + 6 °.

1.6. Quan h¢ ddng hgc cia gc quay trong va ngoai banh xe din hwong

Dé thuc hién quay vong 6t0 nguoi ta co thé quay vong cdc banh xe dan
hudng phia truéc hodc quay vong ddng thoi ca cdc banh xe din huong phia
trude va phia sau, tuy nhién bién phdp quay vong hai banh xe dan hudng
phia trudc duoc dung pho bién hon do né c6 hé théng 14i don gian hon ma
van dam bao dugc dong hoc quay vong cua Oto.

Khi xe vio duong vong, dé dam bao cho cdc banh xe dan hudéng khong bi
truot 16t hodc trugt quay thi dudng vudng goéc voi cdc véc to van téc chuyén
dong cua tat ca cic banh xe phai gip nhau tai mot diém, diém d6 chinh 1a
tam quay tuc thoi cua xe.
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Tir so d6 trén ta rit ra duoc biéu thire vé mdi quan hé gifta cdc gée quay
vong cua hai banh xe dan huéng dé dam bdo cho chiing khong bi trugt 1€t
khi xe vao duong vong:

Cotg - Cotgar = % (1.3)

Trong dé:
B - Géc quay cuia tryc banh xe dan huéng bén ngoai so véi tim quay.
o - G6c quay cua truc banh xe dan huéng bén trong so véi tim quay.
B - Khoang cdch giira hai tru dimg cta cau dan hudng.
L - Chiéu dai co s¢ clia xe.
Trong thuc té, dé duy tri dugc mbi b
quan hé dong hoc quay vong gilra ‘
cdc banh xe dan hudng, trén 6t hién “ 1
|
|

nay nguoi ta thuong phai st dung
mot hé thong cdc khau khép tao nén ¢
hinh thang l4di. Hinh thang 1l4i don
gian vé mat két géu nhung khong N n___ 8o
dam bao dugc moi quan hé chinh U U ﬁ ’
xdc gitra nhing goc quay vong cua ‘
cac barah Xe, dan hlIO’Ilg nhw néu Hinh 1.7: Quan h¢ giita cic géc quay mit phing
trong biéu thirc (1.3). banh xe bén trong va bén ngoai

Murc @0 sai khic nay phu thudc vao viéc chon lya cac khau tao nén hinh
thang 14i. Do sai 16ch giira géc quay vong thyc té va 1y thuyét cho phép 1én
nhat ¢ nhitng géc quay 16n, nhung ciing khéng duge vuot qud 1,5°. Ban kinh
quay vong R ctia 6td dugc xdc dinh theo banh xe dan huéng bén ngoai phu
thudc vao géc quay vong B va chiéu dai co s L.

R= L £ (1.4)
Sinf 2

Nhu vay ban kinh quay vong cang nhé khi chiéu dai co so L cang nho
hodc géc B cang 16n, tri s6 géc quay vong cua banh xe din hudng dat dén
28" = 38"
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CHUONG II: TINH TOAN THIET KE HE THONG LAI

2.1. Cac s liéu tham khao, va lya chon thong s0
2.1.1. Cdc thong so cua xe du lich TOYOTA COROLLA

Chiéu dai toan bo xe ;4530 mm

Chiéu rong toanbo xe  : 1705 mm

Chiéu cao xe : 1500 mm

Chicu dai co s¢ : 2450 mm

VE&t banh trudc cua xe ;1520 mm

VE&t banh sau cua xe ;1530 mm

Lop . 185/70 R14 88H

Trong tai cua xe : 26200 N

2.1.2. Thong sé hé thong ldi

Khoang céch gitra hai tru dung : B =1440 mm
Géc tao boi don bén hinh thang 14i va phuong ngang  : 6 =78°
Chiéu dai don bén hinh thang l4i : m= 160 mm
Khoang céach gitra don ngang va tru trudc : y=182 mm
Chiéu dai don thanh nbi bén hinh thang 14i . p=250mm

2.2. Phan tich lra chon phuwong 4n thiét ké

2.2.1. Phuong dn d&n djng ldi

Dan dong lai gdm tat ca cdc chi tiét truyén luc tir co cdu 14i dén ngdng
quay cua tit ca cdc banh xe din hudng khi quay vong.

Phan tir co ban cua din dong 14i 13 hinh thang 14i, né duoc tao bdi cau
trude, don kéo ngang va cdc don bén. Sy quay vong cua 6td 12 rat phuc tap,
dé d¢am bao diing mdi quan hé dong hoc ctia cic banh xe phia trong va phia
ngoai khi quay vong 12 mot diéu khé thuc hién vi phai can t6i dan dong ldi
18 khau. Hién nay nguoi ta chi ddp ung diéu kién gan ding cia méi quan hé
dong hoc d6 bang hé théng khau khép va don kéo tao 1én hinh thang 14i.

2.2.1.1. Dén dong laz bon khau, (Hinh thang lai Danto)
Hinh thang 14i bén khau don gian d& ché tao

dam bao dugc dong hoc va dong luc hoc quay I
vong cdc banh xe. Nhung co ciu nay chi ding
trén xe c6 hé thdng treo phu thudc (lap véi dam
cau din huéng ). Do d6 chi duoc dp dung cho
cic xe tai va nhiing xe c¢6 hé thong treo phu
thudc, con trén xe du lich ngay nay cé hé thong
treo doc 1ap thi khong dung duoc.

Hinh 2.1: Hinh thang lai dan
tong
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2.2.1.2. Din dpng ldi sdu khéau
Dan dong 14i sdu khau dugc 1ap dit hau hét
trén cac xe du lich c6 hé théng treo doc 1ap lép
trén cau dan hudng. Uu diém cia dan dong lai
sdu khau 1a dé lap dit co cdu l4i, giam duoc
khong gian 1am viéc, bd tri cuong hod lai
thu4n tién ngay trén dan dong 14i.

Hinh 2.2: Din dng l4i 6 khau

Hién nay, dan dong l4i sdu khau duoc ding rat thong dung trén cdc loai xe
du lich nhu : Toyota, Nisan...

Vi dé tai “Thiét ké hé thong 1i cho xe du lich”, hé thong treo doc 1ap
do d6 ta chon dan dong l4i sdu khau. Dic diém cta dan dong 1di sdu khau la
¢ thém thanh nbi nén ngin ngira duoc anh hudng su dich chuyén caa banh
xe dan hudng nay 1én banh xe dan huéng khdc.

2.2.2. Phwong dn thiét ké co céu ldi
Yéu cau véi co cdu ldi
= C6 thé quay dugc ca hai chiéu dé dam bao chuyén dong can thiét ctia xe
= C6 hiéu suat cao d¢ l4i nhe, trong d6 can c6 higu suét thuén 16n hon higu
suit nghich dé céc va dap tir mat duong dugc gitr lai phan 16n ¢ co cdu 14i
= Pam bao thay ddi trj s6 ctia ty s truyén khi can thiét.
= Pon gian trong viéc diéu chinh khoang hd dn khép cia co cau l4i.
= Do do cua co chu l4i 1a nhé nhat.
= Pam bao két cau don gian nhat, gi4 thanh thap va tudi tho cao.
= Chiém it khong gian va d& dang thdo lap
Luc ding dé quay vo lang dugc goi la luc lai ,gid tri cua lyc nay dat gia tri
max khi xe ding yén tai chd, va giam dan khi tdc d6 ciia xe tang 1én va dat
nho nhét khi toc d6 cia xe 16n nhat.

Su dan hoi ciia hé thong 14i ¢6 anh hudng toi su truyén cac va dap tir mat
duong 1€n vo lang. Do dan hoi cang 16n thi su va dap truyén 1én vo lang
cang it, nhung néu d6 dan hdi 16n qud s& anh hudng dén kha nang chuyén
dong cua xe. PO dan hdi cua hé thong 14i duoc xdc dinh bang ty s géc quay
dan héi tinh trén vanh 14i v6 ling va mé men dat trén vanh 14i. Do dan hoi
cua hé thong 14i phu thudc vao do dan hdi cua céc phan t¢ nhu co ciu 14,
cdc don dan dong ...

Hién nay co cau ldi thudng ding trén 6t6 ¢ nhiing loai: truc ring — thanh
ring, truc vit cung ring, truc vit con lan, truc vit chdt quay va loai lién hop.

2.2.2.1. Kiéu truc rding — thanh ring

Co cau l4i kiéu truc ring — thanh ring gdm bdnh rang ¢ phia dudi tryc lai
chinh an khép véi thanh ring, truc banh ring duoc lap trén cic 6 bi. Didu
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chinh céc 6 nay ding &cu 16n ép chit 6 bi, trén vo écu d6 c6 phdt che bui
dam bao tryc rang quay nhe nhang.

Thanh rang c6 cau tao dang rang nghiéng, phan cit rang cta thanh ring
nam & phia giita, phan thanh con lai ¢6 tiét dién tron. Khi v6 lang quay, banh
ring quay lam thanh ring chuyén dong tinh tién sang phai hodc sang trai
trén hai bac truot.Su dich chuyén cua thanh rang duoc truyén t&di don bén
qua cdc dau thanh ring, sau d6 1am quay banh xe din huéng quanh tru
xuay dung.

Tryc lai 52 I s

Chuyp nhya

Pai 6c diéu chinh
O bi trén

V6 co cau l4i

Pai oc

Pai 6c diéu chinh
Lo xo

Thanh rang

Truc rang

~_12

— O O 00O\ WDk~ W

o

Hinh 2.3: Co céu ldi truc ring thanh ring

Co ciu l4i dit trén vo xe dé tao géc an khop 16n cho bd truyén ring
nghiéng, truc rang dit nghiéng nguoc chiéu véi chiéu nghiéng cua thanh
rang, nho vay su an khép ciia bd truyén 16n,do d6 1am viéc ém va phit hop
v6i viée b6 trf vanh 14i trén xe.

Co cdu ldi kiéu banh ring- thanh ring c6 cc wu diém sau:

Co céu l4i don gian gon nhe. Do co cdu ldi nho va ban than thanh ring
tdc dung nhu thanh din dong 14i nén khong can céc don kéo ngang nhu céc
co cau 14i khéc.

C6 do nhay cao vi an khop gitra céc rang la tryc tlep

Stic can truot, can lan nho va truyén mo men rat tot nén tay i nhe.

2.2.2.2. Co cdu ldi truc vit con lin

Loai co cau l4i nay hién nay duoc sir dung rong rai nhat. Trén phan 16n
céac 0td Lién X0 loai c6 tai trong bé va tai trong trung binh déu dat loai co
cau nay.

Co cau 141 gom truc vit goboldit 1 an khép véi con lan 2 (c6 ba ren) dat
trén céc 6 bi kim cua truc 3 ctia don quay ding. S6 luong ren cua loai co cau
14i truc vit con lan c6 thé 1a mot, hai hodc ba tuy theo luc truyén qua co ciu
lai.
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Uu diém: AA

Nho truc vit c6 dang glo-bo-it cho
nén tuy chiéu dai truc vit khong 16n ==
nhung su tiép xic cédc ring an khép
duoc lau hon va trén di€n rong hon,
nghia 13 giam duoc dp suit riéng va
tang d6 chong mai mon.

Tai trong tic dung 1én chi tiét tiép
xdc dugc phén tén tuy theo c& 0to ha
ma lam con lan c6 hai dén bon vong
ren.

Mét mat do ma sét it hon nhd thay
duoc ma sat truot béng ma sat lan.

n

|
N\

v w‘\‘r\‘\““

Hinh 2.4: Co céu lai truc vit con Lin

C6 kha ning diéu chinh khe hd dn khép giita céc banh ring. Pudng truc
ctia con 13n nam léch véi dudng truc cda tryc vit mot doan A = 5 + 7mm,
diéu nay cho phép triét tiéu sy an mon khi an khép bang cich diéu chinh
trong qua trinh st dung.

Ty $6 truyén co céu l4i truc vit con 1an xéc dinh tai vi tri trung

. 2xTTTy
i, = o (2.1)
Trong do:

I, - ban kinh vong tron ban du cua hinh glo-bo-it cia truc vit.

t - budc cua truc vit.

z - sb duong ren cla truc vit.

Ty sb truyén cta co cau l4i i, s& ting 1én tir vi trf gitra dén vi trf ria khoang
5 + 7% nhung sy ting nay khong ddng ké coi nhu ty sb truyén cta loai truc
vit con lan 1a khong thay doi.

Hiéu suét thuan ng, = 0,65, hi¢u suat nghich n,, = 0,5.

2.2.2.3. Co cdu ldi truc vit chét quay

Hinh 2. 5: Co ciu lai truc vit chét quay
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Uu diém

Co ciu 14i loai truc vit chdt quay c6 thé thay doi ty s truyén theo yéu cau
cho trude. Tuy theo diéu kién cho trudc khi ché tao khi ché tao truc vit ta co
thé c6 loai co cau 1di chét quay voi ty sd truyén khdng d6i, ting hodc giam
khi quay vanh l4i ra khéi vi trf trung gian. Khi gan chat chét hay ngdng vao
don quay giira ngdng va truc vit hay don quay va truc vit phét sinh ma sat
trugt. Dé tang hi¢u suét ctia co ciu 14i va gidm dd mon cua tryc vit va chét
quay thi chét dugc dat trong 6 bi.

Néu budc cia truc vit khong dbi thi ty sb truyén dugc xdc dinh theo cong
thirc:

i, = Z*Z*rz * cos (Q) (2.2)
Trong dé:

Q - géc quay cua don quay dung.

1, - ban kinh don quay.

Hiéu suét thuan va hiéu suét nghich cua co cAu lai nay vao khoang 0,7. Co
cau 14i nay dugc ding trudc hét ¢ hé thong 14i khong c6 cudng hod né duge
diing chil yéu cho 6t6 tai va oto khach.

Loai co cdu 14i truc vit don quay véi mot chdt quay ngiy cang it duoc sir
dung vi dp suat riéng gitta chdt va truc vit 1on, chot mon nhanh, ban than
chot ¢6 d6 chiu mai mon kém.

Pé diéu chinh khe hé gilra chdt va truc vit béng cach dich chuyén truc
quay dimg theo chiéu truc, ngoai ra con phai diéu chinh khoang hé cua truc
14i.

2.2.2.4. Co céu ldi truc vit cung ring

S AL
“\‘“““““;Qf'g‘/‘i“/‘//‘//‘;‘“‘\?““&&

zZ i

g
Ve /NN J A
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Hinh 2. 6: Co cau lai truc vit cung rang

Vi ti€t dién bén cuia mat cat ngang cua moi rang truc vit va rang cua cung
rang 1a hinh thang, tryc vit va cung rang ti€ép xdc nhau theo dudong nén toan
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bd chiéu dai ctia cung ring déu truyén tai trong. Vi vy 4p suét riéng, ung
sudt tiép xdc, 40 mon cia truc vit va cung ring déu giam. Dé dat d6 ctng
vitng tot ngudi ta dit truc don quay trong 6 bi kim va tim cdch han ché do
vOng cua cung rang.

Khe h¢ an khép thay doi tir 0,03mm (& vi tri trung gian), 0,25 + 0,6mm &
vi trf hai bén ria. Diéu chinh khe hé an khdp nho thay doi chiéu day cua dém
ddng 2. Khic phuc khoang hé trong céc 6, thanh 1in nhd giam bdt céc dém
diéu chinh 1 tir ndp trén cua vo. 1,2 — vong dém diéu chinh.

Co céu ldi truc vit cung rang c6 uu diém 1a giam duogc trong luong va kich
thudce so véi loai truc vit banh rang. Do an khop trén toan bd chiéu dai caa
cung rang nén 4p suat trén ring bé, giam duoc tng sudt tiép xiic va hao mon.

Tuy nhién loai niy c¢6 nhugc diém 1a c6 hiéu suat thap.

Ty sb truyén ciia co cau ldi truc vit cung ring dugc xdc dinh theo cong
thirc:

ic _ 2%TT*1y

- (2.3)

Trong dé:

Io - ban kinh vOng tron co s¢ cua cung rang.

t - budc truc vit.

Ty sd truyén cua co cau 14i loai niy c6 gid tri khong d6i. Hiéu suat thuan
khoang 0,5 con hiéu suat nghich khoang 0,4. Co cdu l4i loai nay c6 thé diing
trén cac loai 6t6 khac nhau.

2.2.2.5. Co ciu lai loai lién hop

Loai co cdu ldi nay gan day duoc sir dung rong rii trén céc loai 6td tai GMC,
khong cé cuong hoa thuy lyc va trén 6t6 ZIN - 130, ZIN - 131 véi cuong hoa
thuy lyc. Co cdu 14i loai lién hop hay diing nhét 12 loai truc vit - é&cu - cung
rang. Su ndi tiép gitra truc vit va écu bang ddy bi nam theo ranh cia truc vit.
Nho ¢6 diy bi ma truc vit an khép véi écu theo kiéu ma sat lan.

~A
1\
]
CA
siels
RASRKRRRALREN

i\

Hinh 2. 7: Co cAu lii truc vit lien hop
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Ty sb truyén ctia co ciu 1di nay c6 gid trj khong doi va dugc xdc dinh theo
cOng thic:

i = 2 (2.4)

Trong do6:

Io - ban kinh ban dau cua cung ring.

t - budc cua truc vit.

Hiéu suit thuan vao khoang 0,7 hi¢u suét nghich vao khoang 0,85. Do
hiéu suat nghich co cau 14i loai lién hop 16n cho nén khi 14i trén dudng méap
md s& ning nhoc, nhung né c¢é kha niang 1am cho 6t6 chay 6n dinh & hudng
thang néu vi mot nguyén nhan nao d6 1am banh xe phai quay vong.

Co céu l4i loai lién hop c6 dic diém nbi bat 1a c6 kha nang 1am viée du trit
rat 10n, vi vay né duoc ding chil yéu trén cdc loai 6to c¢& 16n.

Dbi véi dé tai: Thiét ké hé thong 14i cho xe du lich, thi co cau ldi tét nhat
va thich hop nhat 12 co ciu 14i truc rang — thanh ring vi nhiing 1y do sau:
= Pon gian
= C6 b tri hé thdng tro luc
= Pam bao kha ning ldp 1an va thay thé cho céc xe trén thyc té

2.3. Tinh toan dong hoc hé théng lai
2.3.1. Tinh déng hoc din déng ldi

Nhiém vu cta tinh todn dong hoc dan dong 14i 1a x4c dinh nhiing thong s6
t6i vu ctia dan dong 14i 6 khau dé dam bao dong hoc quay vong cta cdc banh
xe dan hudng mét céch chinh xdc nhat va dong hoc ding cua don quay dimg
khi c6 sy bién dang cua bd phan dan hdi hé thdng treo va chon cdc thdng sb
can thiét ctia hé théng truyén dan dong l4i.

Tur 1y thuyét quay vong ta thay dé nhan duoc sy lan tinh cia cic banh xe
dan hudng khi quay vong thi hé thong 14i phai dam bao mdi quay hé sau day
ctia cuia géc quay banh xe dan hudng bén ngoai va bén trong so vOi tam quay
vong. Theo gido trinh thiét ké va tinh todn 6t6 mdy kéo mdi quan hé d6 duoc
thé hién ¢ cong thic sau:

Cotg(a) — Cotg(B) = % (2.5)

Trong dé:

B : 1a géc quay cta banh xe din hudng bén trong.

o : 1a géc quay ctia banh xe dan hudng bén ngoai.

B : 1a khoang céach gitra hai duong tam tru dung.

L : 1a chiéu dai co s& clia 6t0.

Tir biéu thirc trén dé banh xe din hudng lin tinh ma khong bi trugt 1ét
trong qud trinh quay vong thi hiéu sb cotg géc quay cta banh xe bén ngoai
va bén trong phai ludn 12 mot hang sé va bang B/L.
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Hinh thang l4i phai dam bao dong hoc quay vong cua cdc banh xe dan
hudng. N6 bao gém cdc khau dugce ndi v6i nhau bang cdc khdp cau va cdc
don bén duoc bd tri nghiéng mot gée so voi dam cau trude.

2.3.1.1. Trwong hop xe di thing

B1=1520 mm ———————
B=1440mm

dh T

X

Hinh 2. 8: So d6 din dong l4i trong trudong hop xe di thing
Tu so d6 dan dong 14i hinh 2.16 ta c6 thé tinh dugc moi quan hé gitra cac

thong s6 theo céac bi€u thirc sau:

X=B—-2+x(m=cosf +p*cosy) (2.6)
Trong dé:
siny = y_m%ng (2.7)
Mat khéac:

sin?(y) + cos?(y) =1

— cos(y)=+/1 —sin?(y) = % x/p% — (y — m = sin (0))?2 (2.8)

Thay vao biéu thuc ta dugc

X=B—2x(m=xcosf +\/p2—(y—m*sin(9))2) (2.9)

Céc don bén tao véi phuong doc mot goc 6.

Khi 6t6 quay vong v6i cidc ban kinh quay vong khic nhau ma quan hé
gitta o va B van duoc gilt nguyén nhu cong thire trén thi hinh thang 14i Dan -
T6 khong thé thoa man hoan toan duoc.

Tuy nhién ta c6 thé chon mot két ciu hinh thang 14i cho sai 1éch véi quan
hé 1y thuyét trong gidi han cho phép tic 13 d6 sai 1éch giita géc quay vong
thuc té va ly thuyét cho phép 16n nhét & nhiing géc quay 16n, nhung ciing
khéng dugc vuot qué 1.5°.
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2.3.1.2. Trwong hop khi xe quay vong

'l|!

\
1.

Hinh 2.9: So' @6 din dng li khi xe quay vong
Khi banh xe bén trdi quay di mdt géc o va bén phai quay di mot géc f3,

licnay don bén cta banh xe bén phai hop voi phuong ngang mot géc (6-p) va
anh xe bén trai la (6 +o).

Tu so do dan dong trén ta ¢c6 moi quan hé cua cdc thong s6 theo quan hé
sau:

AD = B — [m * cos(68 — B) + p * cos(y") + X] (2.10)
cos(y') = = #fp? — [y —mxsin (6 — B)I2 2.11)
Tu quan h¢ hinh hoc trong tam gidac ACD ta c6:

AC? = AD? + CD? = AD? + y? (2.12)
BC? = AC? + AB? — 2 x AB * AC * cos(y) (2.13)

Thay vao biéu thuec trén ta co:
AC?+AB?*-BC? _ y?+m?+AD?*—p?

cos(y) = ACAE = 2 daDTe)? (2.14)
. y2+m?+AD?—p?
Y = a’rccos ( 2emeJADT Ty ) (2.15)
Tu moi quan hé hinh hoc trong tam giic ta co:
__y

tg(p) = — =+ (2.16)
Q= arctg(%) (2.17)
Mt khéc:

O+a=yY+o¢ (2.18)
a=yY+¢—20 (2.19)

Ta rit ra duogc bicu thirc 1ién hé gitta B va o nhur sau:
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a = arccos(

y2+m?2+AD?—p?

y —
2%m#,/ AD%+y? ) +arctg (AD) 0

Trong dé:
AD = 2 % [m * cos(0) + \/pz —(y—m=x sin(@))z]
—[m * cos(6 — B) +/p? — (y — m * sin(6 — B))?]

2.3.2. Xay dung dwong cong diic tinh hinh thang ldi 1y thuyét
Trén hé truc toa do dé céc a0p ta xdc dinh dugc duong cong dac tinh 1y
thuyét qua quan hé B = f(8,).
Theo cong thirc (1.3) ta co:

(2.20)

(2.21)

Cotg(a) — Cotg(B) = % (2.22)
Hay: Cotg(a) — Cotg(B) = % = %z 0.58
Ung véi céc gid tri caa géc B tir 0°, 5°, ..., 40° ta 1an luot c6 céc gid tri

tuong tng cua goc o Cac gid tri nay duoc 1ap trong bang 1 dudi day:

B

0 [5° 10° |15° 20° 25% 130"

35°

40°

o

0" [4.75°19.08° | 13.03° | 16.69° | 20.1Y | 23.32°

26.38"

29.33"

2.3.3. Xay dung dwong cong dic tinh hinh thang ldi thuyc {é'
bé xay dung duong cong dac tinh hinh thang 14i thuc t€ ta phai xay dung
dugce dudng cong biéu thi ham sb o = f(0,8). Theo mbi quan hé nay thi néu
biét trudc mdt géc O ndo d6 tng véi mot gid tri ctia gdée P thi ta c6 mot gid tri
ciia géc o. Mdi quan hé giita cdc géc 6, B va a theo cdng thic (2.20) va
(2.21) duoc thé hién nhu sau:

STT Tén goi Ki | Gia | Don
hiéu | tri Vi

| Géc quay cua truc banh xe dan hudng bén ngoai B

2 Géc quay cua truc banh xe dan huéng bén trong | o

3 Chiéu dai co s& cua xe L 2450 | mm

4 Khoang céch gifta hai truc dimg ctia cau dan B 1440 | mm
hudng

5 Géc tao boi don bén hinh thang 14i va phwong |0 | 78"
ngang

6 Chiéu dai don bén hinh thang l4i m |160 |mm

7 Khoang céach gitra don ngang véi tryuc trudc y 182 | mm
trong hinh thang lai

8 Chiéu dai don thanh nbi bén hinh thang 14 p [250 |[mm
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Dua vao cong thuc (2.20) va (2.21) ta xay dung chuong trinh tinh todn
trén Matlab dé x4c dinh cdc duong dic tinh hinh thang 14i thuc té tng voi
moi gid tri ciia géc

0 = (45 46°, ..., 90%) khi cho gia tri B= (1°, 2, ..., 40%)

Ta thu duoc két qua tinh toan 1éch giita géc o thuc té va Aa. Xem ¢ phan
phuc luc ta thu dugc

V6i 0 = 77° thi min(Ad,,q, = 1.17° < 1.5°)

Vé6i 0 = 78° thi min(Aa,,,,, = 0.98° < 1.5°)

V6i 0 = 79° thi min(Ad,,q, = 1.25° < 1.5°)

Chon 6 =78’

Dua vao cdc sb liéu trong bang phuy lyc ta v& dugc dd thi dic tinh dong
hoc hinh thang 14i Iy thuyét va thyc té trén ciing mot hé tryc toa do:

35.000
a —|—Anjiha_LyTh uyet
30.000 - a=45

e Betla=50
25.000 Beta=50
20.000 Beta=70
—>¢=Beta=78
15.000 Beta=85
10.000 — /
5.000

-
Sk g
b 3
P
g

0.000

] 10 15 20 25 30 35\ 40 B 45
-5.000
-10.000

2.4. Tinh toan dong luc hoc hé thong lai
2.4.1. Xdc dinh mémen cdn quay vong
M. = (M, + M, + My) *% (2.23)

2.4.1.1. Momen cdnlan M,
My =2%xGpe*f*a (2.24)
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Trong do:

Gpx — Trong luong tic dung 1€n mot
banh xe dan hudng.

a — canh tay don ctia banh xe dan
hudng véi xe thiét ké ta do duoc (a =
0.03 +0.06 m).

f — hé sd can lan ta xét trong truong
hop khi 6t6 chay trén duong nhya va
kho ta chon (f=0.015)

Bt

Hinh 2.10:

2.4.1.2. Momen ma sdt giita banh xe voi mdt dwong M,
Khi c6 luc ngang Y tic dung lén
banh xe thi bé mat tlep xtc giira 10p va
duong s& bi léch di d6i véi truc banh
xe. Nguyén nhan 1éch nay la do sy dan o r
h01 bén cua 16p. Piém dat cta luc Y s& 0
nam céch hinh chiéu cua truc banh xe |
mot doan x vé phia sau. doan x duoc Fox
thira nhan bang ntra khoang cich cua — X
tam dién tich tiép xdc dén ria ngoai cua /
no theo cong thirc sau: Y

Hinh 2. 11
x =0.5%1r2 =712, (2.25)
Trong dé:
® 1 — ban kinh tu do cua banh xe
r=H+ % x 24.5 (2.26)
Vi banh xe ¢6 ¢& 16p 1a: 185/70R 14 88H.
14

—-r =185+ - * 24.5 = 30.73 (mm) = 0.3073 (m)
I,y — ban kinh lam viéc cua banh xe.

Ta thtra nhan: r,, = 0.96%*r

x=0.5%r2—1r2, =052 — (0.96 * )2
=05*xr*VvV1—-0962=0.14+*r

Do d6 momen can do banh xe truot bén la:
M, =2xGpe *@*x =2%Gp,,x@ x0.14 %7 (2.27)
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24.1.3. Momen éon dinh gdy nén béi géc dat banh xe M;
Moémen 6n dinh tao nén boi d6 nghiéng ngang,nghiéng doc cua tru dung. Gid
tri cia M3 thuong tinh thong qua h¢ s6 A =1.07 <~ 1.15-> chon 4 = 1.1

2.4.1.4. Hiéu ddn dpng ciia tru ditng va hinh thang ldi
N =Mk *MN (2.28)
Trong do:
M« : L2 hiéu suat cta cdc khép thanh kéo. Chon 1, = 0.8.
M. : LA hiéu suét cua try dtng. Chon 1, = 0.9.
=>nNn=n*n: =0.8%09 =0.72

2.4.1.5. Momen cdn quay vong lon nhdt
Mc = 2*(M1+M2)*%= Z*Gbx*(f*a+0.14*<p*r)*% (2.29)

Cic thong s6 ding dé tinh todn

Gy |: 6550 (N) r : 0.3073 (m)
f : 0.015 A : 1.1

a : 0.03 (m) n : 0.72

@ : 0.80

MC=Z*Gbx*(f*a+0.14*(p*r)*%

= 2% 6550 * (0.015 % 0.03 + 0.14 * 0.8 * 0.3073) =
= 697.836 (N.m)

2.4.2. Xdc dinh lyc cuc dai tac dung lén vanh tay ldi
MC
Poimax = Reigeig*Ten (2.29)
Trong dé:
M. — mOmen can quay vong. M, = 697.836 (N.m)
R — ban kinh banh 1ai. R = 0.18 (m).
i, — ty s6 truyén co cau l4i . i, = 20.4.
TN — hiéu suét thuan cta co cu 14i, ddi v6i co cau l4i thanh rang — truc
rang hiéu suét thuan. N = 0.6.

. , A A, A ana PP [
ig — ty sO truyén cua truyén dong lai. iy = 1; [ i, =l—”=1;(ln =1,)].
d
Vay thay vao cong thuc (2.29):
_ M, _ 697.836
Poimax = Reigrigsen,  0.18+20.4+0.6 316.738 (N)

Thoa man dieu kién Py, < 500 N
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2.4.3. Xdc dinh cdc théng s6 hinh hoc cia dén déng ldi va co cdu ldi

2.4.31 Chiéu dai thanh ring i
Theo so do dan dong l4di, khi banh xe dan hudng quay di mot goéc
B.. =40 thi thanh rang dich chuyén mot doan 1a X
X, =mxcos(@—B)+p=*cos(y’)—(m=cos@ +p=*cosy) (2.30)

Theo cong thirc 2.11 ta co

1
cos(y') = o Jp? = [y — m *sin (6 — B)]?

Thay céc s6 liéu vao cong thuc (2. 30) ta duogc:
X, = 0.16 x cos(78° — 40°)
+\/O.252 —[0.182 — 0.160 * sin(78° — 40°)]?
- (0.16 x c0s(78°) + 1/0.252 — [0.182 — 0.160 = sin(780)]2)
= 0.0798 (m) ‘
Do thanh rang quay vé ca hai bén nén khoang céach cua thanh rang s€ phai
thoa mén la: L = 0.170 (m) > 2* X, = 2*0.0798 = 0.1596 (m).
Vély khoang péch Ehéi lam viéc cua thanh rang do trén chi€u dai Cl:la truc
nho bang nura lan chiéu dai (L = 0.170 m ). Vay thanh rang du dai dé xe c6
thé quay vang dé dang ma khong bi cham.

2432 So c,io“‘ phan tich luc trong truong hop hé thong lam viéc ning
nhat

Hé thong s& chiu tai trong 16n
nhit trong trudong hop xe bi
phanh. Ta ¢6 so d6 phén tich luc
nhu sau:

Hinh 2.12: So d6 phan tich lyc trén cac khau
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Ppmax = Gy * myp * @ (2.31)
Trong dé:

Tai trong dat Ién cau trude trong trang thai tinh: G; = 13100(N).

Heé s phén bd lai tai trong 1én cau trude khi phanh: my, = 1.4.

Hé s6 bam gitra 16p va mat duong: ¢ = 0.8.

Thay vao biéu thuc ta duoc:

Pymax = ‘13100 *1.4%0.8 =14672 N)
Qua so do phan tich luc trén ta co6:

Ppmax*
Quy = 222 (2.32)
Trong dé:

¢, p: 1a cac kich thudc trén hinh ve
B;~B  0.152-0.144

C = > = = > - = 004 (m)
p=0.16 (m)
> Qy1 = 2% = 2347.520 ™)
Ta lai c6:
P2—((y-m)ssin(6))’
Cos(y) = \/ (Gr=m)-sin(@)
p
0.252—((0.182-0.16)*sin (78°) 2
= J ( = ) = 0.995
0.25
— y = acrcos(0.995) = 4.938°
I S 2347.520 _
- Q1 ~ cos @-v) " cos (789—-4.9389) = 24466.288 (N)
_ Qyr 2347.520 .
- Qxl - tag(6-y) - tag(78°—-4.9389) = 7.14930 (N)
- Q, = Q, = 2453971 (N)
— Q. = Q, * cos(y) = 2453.971 % 0.995 = 2453.428 (N)

= Qy2 = Q3 *sin(y) = 2453.971 xv1 — 0.995% = 251.526 (N)

2.4.3.3 Xadc dinh bdn kinh quay vong cua banh rang

Pé xdc dinh duoc ban kinh vong 1an cua bdnh ring ta c6 thé thyc hién
theo cac phuong phép sau:

Chon trudc duong kinh vong lan cua banh rang tr d6 tinh ra vong quay
ctia banh rang c6 phit hop khong. C6 nghia 13 tng véi sd vong quay (n) nio
do thi thanh rang phai dich chuyen duoc mét doan X; = 0.0798 (m)Chon
trude sd vong quay cua vanh ldi roi sau d6 xac dinh ban kinh vong lan cua
banh riang. ddi v6i co cu 14i loai thanh ring — banh ring thi sd vong quay
ctia vanh 14i thi ciing 1a s6 vong quay ciia banh ring.
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Dua vao xe tham khao, chon sd vong quay cua vanh 14i ing véi banh xe
quay lan = 1.5 vong.

Xi=2xm*xR*n (2.33)
R: Bén kinh chia cua banh rang
SR=-2=_% - _0%9 _ (008463 (m)

2*TT*N o 2*1*1.5 o 2%3.14%1.5

2.4.3.4 Xdc dinh cdc théng so ciia bdnh ring

Mmp*Z
cos (B)
L7 = D¢xcos (f8) (2.34)

mn

Theo tai liéu chi tiét mdy D, =

Trong do:
D. : Duong kinh vong chia: D, = 2*R = 2*0.00863 =0.01693 (m)
m, : Moduyn phdp tuyén cua banh ring, chon theo tiéu chuén
m, = 0.00250 (m)

B : G6c nghiéng ngang ctia banh ring, chon so bd géc nghiéng B = 12°.
Tir cong thirc (2.33) ta suy ra so ring cta banh rang :
7 = Dcxcos(B) __ 0.01693+cos (27.603°)

= 6.623 (rang)
my 0.0025
Chonsdorang Z=6 (rang)
Tinh chinh x4c lai géc nghiéng, ta c6 :
_ mp*Z _ 0.0025%6Y) o
cos (B) = o p = arcos(0.01693) = 27.603
Moduyn ngang cua banh rang :
m, = =22 000282 (m)

cosf " €0s27.063°
S6 rang tdi thiéu:

Zumin = 17%cos’B = 17*cos’ 27.603%°= 11.103 = Zi,=12(rdng)

Nhu VAy Zmin = 12 >6 do vy c6 hién tugng cit chin ring nén phai dich

chinh, ta chon kiéu dich chinh déu &=0.

§ =2 =20=0.647

17 17

Duong kinh vong dinh:

Dy = DA+2*%m,*(1+ &)

=0.01693 +2*0.0025*(1+ 0.647) =0.025162 (m).

buong kinh dinh chan rang:

D¢ =De- 2*m,*(1.25- &)

=0.01693 -2*0.0025*(1- 0.647)=0.015162 (m)

Do bo truyén 12 banh rang an khép véi thanh riang nén duong kinh vong
chia bang dudng kinh vong lin ( Tham khao Bang 5.5 tr62[2])

D=D,,

Géc an khop cua banh rang duge chon theo chi tiét mdy o = 20°.
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Duong kinh co s¢ cua banh rang:

Dy = D.. cosa = 0.01693*co0s(20°) = 0.015905 (m)
Chiéu cao ring :

h= (hs + hy )*m, =(1 +1.25)*0.0025 = 0.005625 (m)
Chiéu cao dinh ring:

h = (f + &€)*m, = (1+ 0.647) *0.0025 = 0.004118 (m)

Chiéu day cua rang trén vong chia:
S=m*m, /2 +2*%* m, * tga
= 3.14*0.0025/2 + 2*0.647%0.0025*tg20" = 0.005104 (m)
Hé s6 tring khép ngang
1

ex = [188 =32 (= + )| * cos(p)

)
1

=[1.88 = 3.2 % (2 4+ 2)| * cos(27.603°) = 1.193
[ G+3)

2.4.3.5 Xdc dinh kich thudc va thong sé ciia thanh rang
Ung suat nén doc cua thanh ngang lién két dugc xdc dinh theo cong thirc

Qx2 Qx2 4*Qx2
6n < [611] - Tt < [611] - Ft > 5,] -d> m (335)
Trongds: | -
[6,] : Ung suat tiep xtic cho phép tai tict dién nguy hiém nhat.
Liy [6,]=350%10° (N/m?)
Q. — Luc nén 16n nhét 1én thanh Q,, = 2453.428 (N)

S5d> /“‘*Sﬂ = 0.009447 (m)
+x350%106
Do kich thuéc cua thanh khd dai nén trong qua trinh lam viéc thanh c6 thé

bi mat 6n dinh truéc khi bi phd huy. Diéu kién thé thanh khong bi mat 6n
dinh 1a

sz < Qthh (3-36)
Q,,=2453.428 (N)
Q,»¢n- Luc toi1 han 1am thanh mat 6n dinh.

) 2* * 7
Theo stic bén vat lidu ta c6 Qrppp, = % (3.37)
*Xq
Trong d6

E- M6 dun dan hdi ctia vat ligu lam thanh rang E = 2.1+ 10**  (N/m’)
Jmin- Momen quan tinh tiét dién ngang cua hinh tron ¢é duong kinh d

% 4
_ md? (3.38)

]min 64
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u- He s6 phuc thudc vao lién két cua thanh rang. Mot cich gan ding c6
thé coi pu = 0.5

X Chiéu dai cua thanh rang

X =B —2x(mxcos(0) ++p?— (v —m=sin (0))?)

X = 1.44 — 2 % (0.16 * cos(78°) + ,/0.252 — (0.182 — 0.16 = sin (78°))?)

X =0.876 (m)
Thay vao bat dang thurc 3.34 ta c6

T2 *E* [ m2xE  mxd*
QxZ < Mlemm « QxZ < urX? * 64

*U*XZ %64 4 *U*X 2 %64
<_)szﬂl <d4<—>d> Qx2*p*X]
T3 +E 3%E

. x0.5%0. *
s 4\/2444 03050087664 _ 90 (m)

Trén thuc thé mat cit nguy hiém nhat cia
thang rang khong c6 dang hinh tron ma c6

\
dang nhu hinh 2.13. ’ //—‘L\‘
d- La duong kinh ciia vong tron tiép xdc véi A /} K
mt phing lan /'/ ISIP 9.
Tur két qua tinh toan & trén ta thu duoc e e o
{d > 0.009430 (m) \ ) //
d > 0.009808 (m) \ 54
Chon d=0.03 (m) L
|
‘ Hinh 2.13
Chiéu rdng trung binh cua rang trén thanh rang
beep = 2 *+/(d + m)? — d? (2.39)
berey = 2 *+/(0.03 + 0.0025)% — 0.03% = 0.025 (m)

Theo phﬁn trén hiéu dai doan lam vi¢c cua thanh rang L =0.170  (m)

Buoc rang t; dugc tinh theo cong thuc sau:

t 7*0.0025
b= cos(B)  cos (27.6039) 0.008863 (m)

S6 rang trén thanh rang:

L 0.170 9
Ly = & = 0008863 — 19.181 (rang)
Vay ta chon Z =20 (rang)
Chiéu cao cta thanh ring:

h=(f + f )m,=(1+ 1.25)*0.0025=0.005625 (m)
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2.4.4. Kiém nghién bén
2.4.4.1. Tinh bén co ciu ldi bdnh ring — thanh rang
Dbi v6i loai truyén dong truc ring — thanh rang phai dam bao cho céc
rang c¢6 d6 bén cao.
Xéc dinh lyc tic dung 1én b truyén tryc ring — thanh rang.
Luc vong tdc dung 1€n banh rang

Pobx = Poimax * ic = 316.738 * 20.4 = 6461.447 (N)
Luyc hudng tam tic dung 1€n truc rang theo cong thuec:
_ Pubxrtg(a) _ 6461447xtg(20°) _
" cos B cos (27.6039) =16311.933 (N)
Lyc doc tac dung 1én truc rang:
P, =P, xtg(B) = 6461.447 * tg(27.603°) = 3378.395 (N)

Kiém tra vat liu.

Trong qué trinh 1am viéc truc rang, thanh riang chiu Gng suat udn tiép xiic
va chiu tai trong va dap tir mat duong. Vi v@y thuong gay ra hién tuong ran
nut chan rang. Do anh hudng 16n toi sy tin cdy va tudi tho ctia co cau l4i. Pé
dam bao duogc nhitng yéu cau lam viéc cia co cAu 14i thi vat liéu ché tao truc
rang — thanh rang dugc dung 1a thép cacbon céc loai duoc thdm cacbon va
toi. Theo bang 5.8 tr77[2] ta co:

Vit liéu

Nhiét luyén

Do cung

0—13 lim (Mpa)

Su

015(‘7 lim (Mpa)

Sk

Thép tham
cac bon cac

Tham cac
bon va toi

Mit rang

Loi rang

HRC45-63

HRC 30-35

23*HRC

1.2

750

1.55

loai

. lfng suat tzep xtic cho phép
Ung suét tiép xidc cho phép cua tryc rang:

loy] = (JHh;n—;KHL) * Zpx Zy * Zp * Kyy

(3.40)
Trong dé:

Ou1im- Gi61 han bén moi tiép xic tng véi sb chu ky co s&

Opiim = 63 * HRC = 1449.10°

Su - La hé s6 an toan ; lay Sy=1.1.

Zr - HE so x€ét anh huong cua do nham; Zg = 0.95.

Zy - Hé s6 xét anh huong cua van téc vong; Zy = 1.1.

Kxy - Hé sb xét anh huong cua kich thudce truc rang; Kyy = 1.

K. - HE 50 tudi tho Ky, = 1.4

6*
S [oy] = (B22222) 4095 % 1.1 % 1+ 1 = 1766.572 = 10°
1.1

= Ung sudt uon cho phép

(N/m?)

(N/m?)

[

opim*KrL*K

Flim FL FC *YR*YS
SF

lor] = * Yxr

Trong do6:
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OFLim- Gioi han bén méi udn cia tryc rang: 62, = 750 * 106 (N/m°)

Kg -HE $b tudi tho Kip=1.4

Krc - V61 bo truyen quay hai chiéu ta chon Krc =0.75

Yr - HE $b ke dén anh huong ctia @6 nham bé mat Yr =1

Yxr - Hé s6 ké dén anh hudng cua anh hudng cua kich thude truc rang

YXF - 1

Sk - H¢ 56 an toan Sg= 1.55

Y- La hé s6 xét tGi anh hudéng cia mo6 dun véi m =2.5- Yg=1.03
750%10°%1%0.75

loF] = ———*1%1.03%1=477.132 % 10° (N/m?)

» Kiém nghiém rang vé do bén tiép xic

O'H — ZM*dZaI;I*ZS " \/Z*T*KH(X*IZI.;V*:ELC+1)*KHB (3.41)
Trong do:
Déi véi tryc rang bang thép Zy = 274 MPa'”

Zy- Hé s6 xét dén anh hudng cta hinh dang bé mit tiép xdc

_ g(a)\ _ tg(20°) \ _ 0
ayy, = arctg (—tg(ﬁ)) = arctg (—tg(27.6030)) = 25.413

By = arctg(cos(ay,) *tg(B)) = arctg(cos(25.413°) = tg(27.603°)) = 37.159°
__ |2xcos (Bp) __  |2*cos (37.159%)
H = \I sin (2*@) sin (2%200) 1.463
Z, = \/Z = /L =0.915
£ 1.193

- La hé s6 tring khdp ngang dugc tinh theo cong thic &, = 1.193
1.- T1 s0 truyén cua co cau lai 1.=20.4
Ky — HE so tai trong dong

Vy*by*dey

Ky = 1+ (2.42)

2+T*Kpga*Kpp

Trong do6:

d, — buong kinh vong chia cia banh rang d,, = d, = 0.01693 m

Chiéu rong vanh ring dugc xé4c dinh theo chiéu rong ciia banh ring mong
hon. Vi vay trong trudng hop ndy chiéu rong vanh ring dugc tinh theo thanh
rang b, = biripe, = 0.025 (m)

Hé s bé rong vanh rang: ¥, = Z—: = 22 = 1477 (m)

— Hé sb cudng do tai trong dong tinh theo cong thuc vy = 4

Kyp- HE s6 ké dén sy phan bd khong déu cho céc rang dong thoi an khop

Vi W, = 1.477 tra theo bang 5.4 tr72[2] ta ¢6 duoc Kyp = 1.31

T- Momen xoan tic dung 1én banh ring
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T = Pyimay ¥ R = 316.738 ¥ 0.18 = 57.013 (Nm)
K}~ Hé s6 phén b tai trong khong déu gitra cdc rang déng thoi an khop
Ky, = 1.05 Tra theo dd thi hinh 5.11 tr71[2]

vy*by*xd
KHV == 1 + —H e e
2+T*Kpga*Kyp
4%0.025%0.01693
Kyy =1+ = 1.000

2%57.013 *1.05+1.31
Thay céc thong s6 vao cong thuc (2.41) ta duogc:

Zy*ZH+*Z 2+T*Kyo*Kyy*(ic+1)*Kyp
oy = *
H dy by*ic

G = 274%103%1.463%0.915 >I<\/2*57.013 *1.15%1.000%(20.4+1)*1.31
=

0.01693 0.025%20.4
oy = 1581.566 * 10° (N/m?)
[0y4] = 1766.572 % 10° (N/m?)

Vay co cau thoa man diéu kién bén tiép xuc

» Kiém nghiém rang vé do bén uon
Ung suat udn duoc tinh theo cong thirc:
2*xT*Kpp*Kpy*Y ppr+Ye

OFbr = dw*bw*muonbr (2 43)
Yep- La he so dang rang. Theo Bang 5.10tr85[2] véi hé s6 dang ring dich

chinh & =0.647 va sb rang tuong duong.

_ _Zpr  _ 6 — —
Zvbr = cos (B)  cos(27.603°) 14.692 = Y, = 3.14

Krpp- HE s6 ké dén sy phan b6 khong déu cho céc ring dong thoi an khap.
Vi Wpq = 1.217 tra theo bang 5.4 tr72[2] ta ¢6 dugc Kpp = 1.4

Kep = 1+ e (2.44)
Trong dé:

V- Cuong do tai trong dong vy = 10

d, = 0.01693 (m)
b, = 0.025 (m)

Ky~ Hé s6 phan bd tai trong khong déu gitra céc rang dong thoi an khop
Kp, = 1.4 Tra thg:o do thi hinh 5.11 tr'71[2]
Thay vao biéu thuc ta c6

K =14 10 % 0.025 * 0.01693 000
Fv = 2%57.013x1.2x14

Y, == =0.838

€a
My onpr- HE sO ké dén sy mon cua rang
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T*KKB*YF
ZE x¥pq*[oF]

Myonbr = Km * (2.45)

Trong d6
Km =+/2 % Kg, * Y, =V2%1.000 % 0.638 = 1.129

57.012 x1.14 x 3.14
- Myonpr = 1.129 * = 0.0049

62 * 1.217 * 284.643 * 10°

Thay cdc théng sd vao cong thirc (2.43) ta duoc:

2%¥57.013%1.4%1.000%3.14%0.638 2
Oppr = = 196.649 x 10° (N/m?)
0.01693%0.025%0.0049

= Oppr = 196.649 x 10° < [0z] = 284.643 * 10°
Vay di‘éu ki€n dugc thod man = B0 truyén truc rang - thanh rang dam
bdo du bén trong qué trinh lam viéc.

2.4.4.2. Tinh bél? truc ldi ,
Tryc 14i lam bang thép 20 ¢6 tng suat cho phép [z] = 80 » 10°(N/m?)
Truc 14i ché tao dic c6 duong kinh D = 20 mm.

»  Ung sudt xoin gdy nén tai tiét dién nguy hiém dwec xdc dinh bang
cong thirc:

T, = % (2.46)
Trong do:

Py imax - Luc cuc dai tic dung 1€n vanh tay 14i

Poimax = 316.73 (N)

R - Ban kinh vanh tay 141 R = 0.18 (m)
W, - Moduyn chong xodn

We=0.2x D3=02%0.022=1.6+10"° (m’)
Thay so6 vao cong thuc (2.39):

T, = Pvlf;/ax*R = 31?fo;§-618 = 35.633 % 106 (N/m?)

Vi vat liéu ché tao cic dang 1a thép nhiét luyén c6 Gng suat xoan cho
phép la: [t] = 80 * 106(N/m?)

% 6
< _8010% _ 533334106 (N/m?)

n

* Goc xoan cua truc ldi lon nhat

0 = Tr;*f;L (2.47)
Trong dé:
T, = 35.633 * 10° (N/m?)
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Chiéu dai tryc ldi: L = 0.4 (m)
Mo dun dan héi dich chuyén: G = 8%10" (N/m?)
Thay cdc gia tri vao cong thuc (2.40)

Tx*2¢L _ 35, 633+100%2%0.4

0 = - = 0.0178 (rad)
G+D 8%10-Yx0.2

Géc xoan tuong doi

0 = % _ 0(())1478 120 _ 2 £590

[¢] = 5.5+ 7.5 (d6/m)

- ¢ <|o]

Vay truc 1di dam bao yéu cau k¥ thuit.

2.4.4.3. Kzem nghiém don kéo bén
Ung suét udn cua thanh.

5, = Q (2.48)
Fy
Trong do6:

F.: La tiét dién cua thanh:
wxd?  3.14%0.0122

F, = = =1.131%10"* (m?)
4 Q 24646 288 N
=1 = = 6 _—

= 0y = F,  1.131x10~% 7.023+10 (mZ

Thanh ndi dugc 1am bing vat liéu thép 20X ¢6 [o,] = 140 * 10° (%)

- 8, =70.23 x 10 < [0,] = 140 * 1‘06
Véy don ndi bén cua dan dong lai du bén trong qua trinh la viéc. Vay don
kéo ngang dam bao do bén va d on dinh.

2.4.4.4. Kiém nghi¢m bén don kéo doc
DPé dam bao an toan va tinh 6n dinh trong qud trinh 1am viéc, don bén
duoc 1am bang thép 20X. Pon bén cua dan dong 14i chu yéu chiu tng suit
ubn. Do vay ta tinh bén theo diéu kién udn:
M, =Qy *xm= 22347 520 % 0.16 = 120.980 (Nm)
Ta klem tra Umg suat udn tai vi tri nguy hiém nhét tai chd giao nhau gitra
hai tiét dién, tai diém A.

0, = % (2.49)
Trong L(Li(’):

W, = b*6h2 _ 0.03*60.022 — 24106 (m3)
V61 b=0.03 m; h=0.020 m.

>0y, = ’MV’/—Z = 2222 = 60.049 + 106 o

34



Theo tai liéu chuyén nganh, 1dy hé sé an toan n = 1.5 va véi thép 20X thi
ta co:
[au] _ 81"0 106 = 533 = 106 (%)
= 187.802 * 10° < [g,,] = 533 * 10°
Vay thoa man di€u kién bén uon.

2.4.4.5. Kiém nghiém bén thanh kéo ngang
Ung suat nén doc cua thanh ngang lién két dugc xdc dinh theo cong thirc

— &2
6, = "
Trong do:
Q, = 2453.428 (N)

F.: La tiét dién cta thanh:

(D2 2 % 2 2
Ft n(D4d) 314(002 001)_2356*104 (Il’l)

Pon kéo ngang duoc ché tao bang thép dng CT20 c6 dudng kinh trong va
ngoai 1an lugt 1a: D = 0.020 mm; d = 0.010mm.
[6,] = 350 (KG/cm?) = 35%10° (N/m?)
Véi hé s6 du trit bén 6n dinh n =2 ta c6:
[6b] = 17.5%10° (N/m®).
Thay sb vao

4253428 6 N
n = o = 10.413 * 10 )
— 8, = 10.413 * 10° <[c,] = 17.5%10°

Vay di€u kién bén thoa man

2.4.4.6. Kiém nghigm bén khdp ciu (Ré- tuyn)

Khép cau duge bd tri trén don kéo doc, don ngang hé thong 14i. Ching 1a
khéu quan trong cua dan dong lai. Cac khop céu duoc phan loai theo cach
thirc bu dap khe hé cua cc bé mit lam viéc khi ching bi mon. Hién nay trén
6td thuong st dung hai loai khdp céu:

= Khép ciu c6 loxo nén dit hudng kinh.
= Khép ciu c6 loxo nén dit hudng truc.
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Vat liéu ché tao khép cau 1a thép 20XH |
¢6 co tinh:

[6,] = 30 = 106 (%
[z,] = 80 * 106 (%
Vi diéu kién 1a khép 1am viée ¢ ché do

tai trong dong va chiu va dap. Khop cau :
dugc kiém nghiém dd bén theo Ung suat
cheén dap tai vi tri 1am vi¢c va kiém tra do ‘

bén cét tai vi tri ¢6 tiét dién nguy hiém. Luc =
tac dung 1én khép cau E@j’]
0, = 2466.288 (N) |

Hinh 2. 13: Khép Ro-tuyn
»  Kiém tra diéu kién chen ddp
Tinh trng suat chen dap tai b€ mat lam viéc cua khdp cau
_ 0

Ocd _F

F —1a dién tich tiép xuc gitra mat ciu va dém rotuyn. Trong thuc té dién tich
lam viéc chiém 2/3 di¢n tich bé mat ti€p xic cuia khdp cau. Nén mat chiu luc
tiép xuc chiém 1/2 * 2/3 = 1/3 bé mat cau.

F=tegunep? =200 _ 16755107 (m?)
D - 1a duong kinh khép cau: D = 0.020 (m)
2466428 P N
" 9cd = T 755104 1472+ 10 Gz
H¢ s6 an toan:
% 6
o= Zed - 30T _ 90 389

Ocq  1.472%106
Nhu vay khop cau thoa man diéu ki¢n cheén dap tai bé mat lam vi¢c cia khop
cau ¢ thanh kéo doc.

» Kiém tra khop cdu theo diéu kién cit
Kiém tra d6 bén cat khép cu tai tiét dién nguy hiém nhat.
Ung suét cat dugc tinh theo cdng thirc
_ o

Fe
Trong do6:
F. — 1a tiét dién cua rotuyn tai vi tri c¢6 tiét dién nguy hiém nhat (tai chd
that nho ciia rotuyl nhu trén hinh 2.13)

nxd? _ 3.14%0.0127

Fo=——=—"——=3142+10"" (m?)

d - 1a dudng kinh tai chd thit cta rétuyl d = 0.012 (m)

Oc
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2466.288
T, = =22 _ 7850 x 106 =
3.142%10~% m2

«106
el - %019 _ 10.190
To  25.649%106

Vay khép cau thoa man diéu kién bén cit

H¢ s6 an toan: n =

2.5. Tinh todn cwong hoa ldi

2.5.1. Chon nhiing thong sé lam vigc ciia hé thong ldi q

Trong vi€c tinh toan h¢ thong 1ai d€ quay vong 6t6 khi chuyén dong duoc

xdc dinh bang cong nhu sau:
_ TT*@¢
Ay = 180 * Ry * Py
Trong do:

@ La goc quay tryc 14i ( dQ) tur vi tri trung gian téi mép ngoai cung, & day
co.

@ =nx*360° = 1.5+ 360° = 540°

Bén kinh vanh 14i R, = 0.180

Luyc trung bjnh dat vao vanh 1ai. Chon P, = 50 (N)
Thay céc s0 liéu vao cong thuc

3.14%540
Ay = * 0.18 x 50 = 84.823 (Nm)

Mit khdc ddi v6i xe du lich cong trung binh gi6i han [4,,] = 100  (Nm)
Nhu vay: A;, = 84.823 < [44,] = 100 Do d6 thod man
Luc cuc dai dat 1én vanh 1di khi c6 cuong hod ta chon Pyymar = 90
(Theo tai li¢u tham khao chuyén nganh).
Tur d6 ta tinh duoc ph?m tram tro luc la:

Poimax—Pvlomax _ 336.278—90 = 71.585%
Poimax 336.278 '

Luc dit 1én vanh tay lai dé gai tro luc:

Déi véi 6td du lich hién nay gié tri nay thuong nam khoang (20N+ 40N).
Déi voi xe thiét ké ta chon la: Pyjomin = 30N. Tur d6 ta tinh dugc mdémen can
thiét ¢ mo cuong hod 1a(Tai vanh tay 14i):

Mo = Poiomin * Ry = 30 % 018 = 5.4 (Nm)
Mit khdc: My = (M + My) * —
Trong dé:

M_: Mémen can khi truc 14i dich chuyén, gid tri nay nho M = 0
Mq: Momen can thiét dé xoan thanh xodn t6i vi tri bit dau tro luc
No: La hiéu suét tr vanh tay lai t61 van X0an (Hi¢u suét truyén luc).
Chonng=1.

ip: La ty s6 truyén tir vanh 14i t6i van. Chon iy = 1.
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Vay moOmen can thiét dé bit dau mo tro luc 1a: Mo=My=54 (Nm).

O thoi diém bat dau cuong hod thi mémen can do mit dudng truyén 1én
Pylomin*Mc __ 30+697.836

M' = = = 66.095 (Nm)
Pyimax 336.278 )

MoOmen can ma cuong hoa phai khac phuc la:

My = M, * 0.71585 = 697.836 x 0.71585 = 499.548 (Nm)

Chi s6 hiéu qua tac dung ciia cwong hoa(H):
La ty sO gitra luc dat vao vanh tay 1di khi khong c6 trg luc va khi ¢ trg
luc
_ Pylmax _ 336278

= 3.519
Pvlomax 90

Chi s6 H thuong cho H < 4. Do d6 H =3.519 la hop ly, phu hop voi
chung loai xe thiét ké. Pé dam bao dugc céc yéu cau cua cuong hod va phai
dam bao tudi tho cua 16p.

2.5.2. Xay dung ddc tinh cwong hod ldi

Theo gido trinh T hét ké tinh todn 6t6 thi dic tinh cua cuong hod chi rd sy dac
trung cta qud trinh 1am viéc ctia bd cudng hod hé thong 1di. N6 biéu thi mdi
quan h¢ gitra lyc ma nguoi lai dat 1€n vanh tay 1ai P, va momen can quay vong
ctia cdc banh dan hudng M.:

P, = Me
UL R i xig *

Qua ddy ta thay khi khong c6 cuong hod thi Iyc dit 1én vanh tay 14i chi
phu thudc vio mdmen can quay vong cua cdc banh xe dan hudng (vi R, iy,
1g, N 12 nhiing hang sd). Do d6 duong dac tinh la nhiing duong béc nhéat di
qua gbc toa d. Theo tinh todn & phan trudc khi quay vong Ot tai chd
mdmen can quay vong 12 16n nhat, toa do xdc dinh diém nay trén duong dic
tinh 1a B [697.836 ; 316.738]. Vay dudng dac tinh duoc xdc dinh Py = f(M.)
s€ di qua goc toa dd va di qua diém B [697.836 ; 316.738].

Khi hé théng 14i duoc 1ap cudng hod dudng dic tinh cia cta né cling biéu
thi mdi quan hé giita lyc tc dung 1én vanh tay 14i v momen can quay vong
ctia cdc banh xe dan hudng M.. Pay ciing 12 mbi quan hé bac nhat.

Khi con trugt ctia van phan phdi ¢ vi tri trung gian thi lyc cudng hod quy
dan Ién vanh tay 14i P, = 0 nén mdmen can quay vong M, = 0.

Do bd cudng hod dugc thiét ké & van phan phdi c6 10 xo dinh tam. Khi
nhiing va dap 0 mat duong truyén nguoc 1én vanh tay l4i neu nam trong gidi
han luc nén so bd ban dau cua 10 xo thi luc d6 duoc truyén 1én vanh tay lai.
Néu nhu lyc nguoc dé ma vuot qud gidi han doé thi 10 xo s€ duoc nén tlep
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dan dén con truot van phan phéi bi 1éch vé mot phia va by cuong hoa bat
dau 1am viéc. Cu thé, dé bd cudng hod 1am viéc thi lyc dat 1én vanh tay l4i
phai 16n hon 30 (N). O giai doan nay dic tinh biéu thi s& tring véi dic tinh
khi chua c6 bg cuong hoa.

Tai diém A [66.096; 30] thi bo cuong hod bit dau 1am viéc.

Khi lyc dat 1én vanh tay 14i 16n hon 30 (N) duong dac tinh dac trung cho
hoat dong cta cuong hod & giai doan nay ciing 1a dudng bac nhét nhung ¢
d6 doc thap hon so voi duong dic tinh khi chua c6 cudng hod (d6 doc nay
can thiét phai c6 dé dam bao cho nguoi 14i ¢6 cam gidc strc can clia mat
duong tic dung 1én vanh tay 1di). Khi mémen can quay vong 16n hon M, =
487.6 (Nm) thi hé thong 14i 1am viéc nhu hé thdng 14i co khi ban du (cudng
hod d 1am viéc hét kha ning). Cu thé 13 ngudi 14i mudn quay vong 6to thi
phai tac dung lén vanh tay 141 mot lyc P, > P...

Db thi cdc dudng dic tinh khi chua cudng hod P = f(M,) va dugc lip bd
cuong hod P, = f(M,) dugc thé hién ¢ hinh dudi day.

P(N)

316738 F—— - B

|
|
|
|
|
|
‘é\\o‘\% c /
|
|
90 === —mmm o oo }

I
I
30 = I
|

0 66.096 697.836 Mc (Nm)

Ta thiy rang:

Dic tinh khi chua ¢6 cudng hod 12 dudng bac nhat, doan OB.

Pic tinh khi ¢6 cudng hod 12 dudng bac nhét gdy khiic va thap hon dudng
dac tinh khi chua C(’) cuong hod.

Poan OA: P, =P, = f(M,). Luc do nguoi l4i hoan toan ddm nhan

Poan AC: P, = f(MC) Biéu thi lyc ma nguoi 14i cam nhan vé chét lugng
mat duong. Piém C [697.836; 90], chon P. = 90 (KG).

Tu C tré di: P, = f(M,) song song véi duong Py = f(M,).

Hiéu s céc toa do cua hai duong P. va P; chinh Ia lyc tao nén boi bd
cudng hod. Luc nay phai phu thudc vao dp sudt moi truong 1am viée va
duong kinh cta xilanh.

Néu chon P, 16n thi quay riéng céc banh xe dan hudng tai chd s& ning
hon, con néu chon P, qud nho thi ngudi 14i sé khong di cam gidc vé chat
lugng mat duong.
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CHUONG 3: BAN VE CHE TAO CHI TIET ROTUYN

3.1. Két ciu rotuyl

18

R10 R3 R1 o4

3.2. Diéu kién lam viéc ciia rotuyl

Tt nhiém vy va yéu cau cua khép cau trong van dé thiét ké quy trinh cong
nghé gia cong chi tiét phai phit hop véi diéu kién gia cong, cong nghe trong
nude. Thi trudng trong nudc 1a thi truong nhé viée san xuat mang tinh chat
thtr nghiém, cong nghé con lac hqu do vay ta chon dang san xuét 1a don
chiéc.

Nhiing yéu cau k¥ thuat di véi khép cau nhu: dd nhin béng cic bé mit
phai dugc x4c dinh hop 1y dé dam bao diéu kién 1am viéc cua chi tiét.

Do phai chiu tai trong dong va chiu va dap, dé giam ma sét giira cic bé
mit tiép xic, phai ¢6 dd nhin béng nhat dinh. Ta phai chon d6 nhin béng bé
mit dau hinh ciu va chudi hinh cdu dugc Xémentit t6i do sau tir 1.5 + 3 mm.

Pé dam bao d6 1am viéc bén lau vat lidu ché tao khép cau phai c6 do cing
va do chéng mai mon cao ta chon vat liéu ché tao 1a thép hop kim c6 ky hi¢u
la 40X.
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CHUONG 4: QUY TRINH BAO DUONG, SUA CHUA HE THONG LAI

4.1. Lap rap cac cum chi tiét

Piston duoc han trudc mot manh vao thanh rang & vi tri x4c dinh, ta dat
xéc ming bang nhya vao sau d6 1ap ndt manh nita ctia piston sao cho
xecmiang roi khit vao trong khe ho, lip phanh ham vao héc ctia piston va
thanh rang. Vay la hoan thanh xong phan xy lanh.

Dong miéng dém bang thép day co hai mat phang vao, né ¢6 tic dung
dinh vi cho phot chan dau, dong thoi [am cho phét khéi bi nat khi cham vao
ren 6ng n01 tiép xy lanh. Tiép theo 13 d6ng phdt chan dau vao, cho thanh
ring vao ong xy lanh nhe nhang dé khoi vénh mit phét gat dau.

Vin écu dinh vi: E cu nay ¢6 2 chtrc nang: Mot 1a dinh hudng cho thanh
rang do c6 bac d& rang, Hai 12 1am diém ty cho phdt dé phdt khong bi nét.

4.2. Mot s6 hw hong cén sira chira
Nhitng hu hong chinh cta céc chi tiét co cAu 14i 12 mon cum tryuc ring
thanh ring va 6ng 16t ciia don quay dimg, vong bi, 6 dé lip vong bi, mit bich
bat mit cic te bi siit mé hodc nut, 16 ¢ cécte dé 1ap dng 16t truc ctia don quay
dtirng bi mon.
Stra chira co ciu li:
‘ Hur héng _ Cach khic phuc
Bé mg“1~t qﬁa truc rang hodc thgnh rang | Diéu chinh lai hodc thay thé
mon, 10 bé mat, dn khép khong déu

Mon tryc ctia don quay ding Ma crém roi mai theo kich thudc
danh nghia

Mon Ong 16t bang dong Phai thay thé

Ren cta don quay dung bi chon Tién hét ren cii roi han ddp kim loai

va ti¢n theo kich thudc danh nghia,
va cit ren moi.

Ranh then hoa trén truc quay démg bi | Thay thé

xodn, hu hong
Sut mé va nut trén mat bich cacte Phuc hoi bang phuong phdp han
Chdt cau bji mon bj nat mé hay cé vét | Thay thé

xuodc, Cac 1o xo yéu
Cic thanh trong hé thong bi cong Nin ngudi

Nip chin bui bi rich Thay thé

Kiém tra xem thanh rang c¢6 an khop ding Diéu chinh bang vit diéu chinh & bén
khong néu nghe thdy tiéng 6n khi van | canh thanh ring.

hanh
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* Hu hong & bom thuy luc 1am cho luc tdc dung bi gidm hodc khong da 16n
hoic khong ddng déu. 4p suit cia chat 1ong khong dam bao trong qud
trinh cuong hod lam viéc.

= Pé stra chita can théo roi bom ra, x4 hét dau nhon co rira can than. Sau dé,
thdo cdc chi tiét phai co rira trong thing dung dich rdi rira bang nudc sau
d6 thoi sach bang khong khi nén, kiém tra canh gat néu mon phai thay thé,
than bom mon phai thay méi.

= Sau khi 1ap rdp nén chay ra bom trén bé thir va kiém tra luu luong va dp
suat phat huy duoc theo ding yéu cau ky thuat.

= Thir nghiém hé théng 14i trén duong: Pé xe dimg yén trén mat dudng tot
va phéng danh 14i t61 vi tri tdn cling. Dung luc ké do gia tri luc tai dé dé
xdc dinh lyc vanh 14i 16n nhat.

Kiém tra mirc du trong binh dau cudng ho4 trong binh dau c6 vach min, max
chd ¥ kiém tra khi dau nguoi.
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Phu luc

Chwong trinh tinh todn hé thong ldi trén Matlab 7.8

clc;

format long

Yanpha: Goc quay ben ngoai theo ly thuyet
9oanphal: Goc quay ben ngoai tren thuc te
Ydenta_anpha: Sai so goc

%beta: Goc quay ben ngoai

Yoteta: Goc co so cua dan dong 6 khau

9%Thong so dau vao de tinh toan dan dong lai [1]

b_t=1.52;

b=1.440;%Khoang cach giua 2 diem la giao diem cua duong tam truc dung voi mat phang chua cac
khau dan dong

1=2.450;%Chieu dai co so

m=0.160;

y=0.182;

p=0.250;

9 Cac thong so dau vao tinh toan co cau lai [2]
£=0.015; % He so ma sat lan

a_canhtaydon=0.03; % Canh tay don

phi=0.8; % He so bam

% Tinh toan thong so banh xe 185/70 R14 88

r_bx=0.185%0.7+7%0.0254 % Ban kinh tu do cua banh xe dan huong
landa=1.1; % He so ke den momen on dinh do cac goc dat banh xe
g1=13100; % Tai trong cua xe (N)

eta=0.72; % Hieu suat ton hao ma sat tai cam quay va cac khop dan dong
eta_th=0.6; % Hieu suat thuan cua co cau lai

i_c=20.4; % Ti so truyen cua co cau lai

i_d=1; % Ti so truyen cua dan dong lai

z1=2; % So banh xe dan huong

%So rang [z_br]

r_vl=0.18; % Banh kinh vanh lai

n=1.5; % So vong quay cua vo lang
m_n=0.0025;%Modun phap tuyen cua banh rang

%Modun ngang cua rang m_t

anpha_br=20; % Goc an khop cua banh rang
beta_o_br=12*pi/180; % Goc nghieng so bo cua banh rang
% Goc nghieng banh rang khi da tinh toan lai [beta_br]
%si Duong kinh vong dinh

%Tinh toan thanh rang [3]
denta_n_gh_tz=35%10"6; % Don vi (N/m)

m_1p=1.4; % He so phan bo tai trong khi phanh

nguy_thanhrang=0.5 %He so phuc thuoc vao lien cua thanh rang

e_thanhrang=2.1*(10*11) % Mo dun dan hoi cua vat lieu lam thanh rang (N/m2)

%Tinh ben (4]
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% Cac thong so ve vat lieu
denta_ch=700%10"6;
denta_b=1000%10"6;
hrc=63; %Do cung

% Cac thong so de tinh gioi han ben tiep xuc cho phep (tham khao tr77 cua tai lieu)
s_h=1.2; % He so an toan doi voi ung suat tiep xuc

7_1=0.95; % He so an ke den su anh huong cua do nham be mat

z_v=1.1; % He so ke den su anh huong cua van toc quay vong

k_xh=1; % He so ke den su anh huong cua kich thuoc truc rang

k_hl=1.4 % He so tuoi tho

7_f=1; % He so ke den su anh huong cua che do boi tron

% Cac thon so de tinh gioi han uon cho phep
k_fl=1.4; % He so tuoi tho
s_f=1.7; % He so an toan
k_fc=0.75; % He so ke den tai trong 2 phia (0.7 den 0.8)
y_r=1; % He so ke den su anh huong cua do nham be mat
y_s=1.03; % He so ke den anh huong cua modun lam truc rang
y_xf=1; % He so xet den su anh huong cua kich thuoc truc rang

% Cac thong so de tinh ung suat tiep xuc
z_m=274*10"3; % MPa
nhuy_hbanhrang=4; % He so cuong do tai trong tr73[2]
9% Cac thong so de tinh ung suat uon

% Tinh ben truc lai
d_t1=0.02; % Duong kinh truc lai
1_tI=0.4; % Chieu dai truc lai
g t1=8*10710; % Modum dan hoi dich chuyen
to_xoan_tl_gh=80%10"6; %(N/m2)
n__xoan_tl=1.5; % He so an toan cua truc lai

9% Tinh ben don keo ben
d_donkeoben=0.012; %(m)
denta_nen_donkeoben_gh=140*10"6 %Ung suat gioi han nen cua don keo ben

% Tinh ben don keo ngang
d_n_donkeogang=0.02; % Duong kinh ngoai cua thanh
d_t_donkeogang=0.01; % Duong kinh trong cua thanh
denta_nen_donkeogang_gh=35%*10"6 % Ung suat gioi han don keo doc

% Tinh don keo doc
b_a=0.03; % Don vi la (m)
h_a=0.02; % Don vi la (m)
denta_uon_donkeodoc_gh=533*10"6 %(N/m2)

% Tinh ben rotuyn
d_rotuyn=0.02;
denta_gh_rotuyn=30%10"6;
to_gh_rotuyn=80*10"6;

%Tinh toan tro luc lai
p_vl_tb=50; %(N) Luc trung binh dat len vanh
p_vlo_max=90; %(N) Luc cuc dai dat len vanh lai khi co tro (tham khao tai lieu)
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p_vlo_min=30; %(N) Luc cuc dai dat len vanh lai de tro luc bat dau hoat dong(tham khao tai lieu)
90 % Yo Yo %o Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo
9%Tinh toan dan dong lai [1]
teta_do_thoaman=[];
denta_anpha_do_max_thoaman=[];
%ftor teta_do=77:79;
for teta_do_kt=77:78;
%' .
teta_kt=teta_do_kt*pi/180;
denta_anpha_do=[];
for beta_do=1:40;
beta = beta_do*pi/180;
anpha = atan(1/((1/tan(beta))+(b/1)));
anpha_do=anpha*180/pi;
ad=2*(m*cos(teta_kt)+sqrt(p"2-(y-m*sin(teta_kt))"2))-(m*cos(teta_kt-beta)+sqrt(p”2-(y-
m*sin(teta_kt-beta))"2));
anphal = atan(y/ad)+acos((y"2+m”"2+ad"2-p*2)/(2*m*sqrt(ad*2+y”2)))-teta_kt;
denta_anpha = anphal-anpha;
denta_anpha_do = [denta_anpha_do abs(denta_anpha*180/pi)];
end
denta_anpha_do_max=max(denta_anpha_do);
if max(denta_anpha_do)<1.5
denta_anpha_do_max_thoaman=[denta_anpha_do_max_thoaman max(denta_anpha_do)]
teta_do_thoaman=[teta_do_thoaman teta_do_kt]
end
end

'denta_anpha_do_max_thoaman Icang nh thi duong dac tinh thuc te cang gan voi duong dac tinh ly
thuyet'

teta_do=input('Chon goc nghieng TETA cua dan dong 6 khau Iteta_do=")

teta=teta_do*pi/180

%Tinh toan co cau lai [2]
g_bx=gl/zl;
m_o=g_bx*(f*a_canhtaydon+0.14*phi*r_bx)*landa ;% CT4_181
'Momen can quay vong lon nhat CT2.29'
m_c=z1*m_o/eta % CT 5_182
'Luc quay lon nhat tren vanh lai CT2.30'
p_vl_max=m_c/(r_vl*¥i_c*i_d*eta_th) %CT2.30

if p_vl_max<500
Luc tren vanh lai dam bao p_max<500'
'Chieu dai phan rang tren thanh rang'
x1=(m*cos(teta-40*pi/180)+sqrt(p2-(y-m*sin(teta-40*pi/180))"2))-(m*cos(teta)+sqrt(p”2-(y-
m¥*sin(teta))”2))

% So do phan tich luc

'Goc gama ung voi truong hop di thang'
cos_gama=sqrt((p”2)-((y-m*sin(teta))*2))/p
gama=acos(cos_gama)
gama_do=acos(cos_gama)*180/pi
"Luc phanh lon nhat'

p_ph_max=gl*phi*m_Ip
Luc tac dung theo phuong vuong goc voi thanh'
c=(b_t-b)/2
q_yl=p_ph_max*c/p
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Luc nen cua don keo ben'
q_1=q_yl/sin(teta-acos(cos_gama))
q_2=q_I;

q_x2=q_2*cos(gama)
q_y2=q_2*sin(gama)
q_x1=q_yl/tan(teta-acos(cos_gama))

% Tinh toan cac thong so cua banh rang

'‘Ban kinh vong chia cua banh rang trong co cau lai'
r=x1/(2*pi*n)

'So rang'

z_o_br=(2*r*cos(beta_o_br))/(m_n)

z_br= floor(z_o_br)

'Goc nghieng thuc te cua banh rang'
beta_br=acos(m_n*z_br/(2*r))
beta_br_do=(180/pi)*acos(m_n*z_br/(2*r))
'Modun ngang cua rang'

m_t = 2%*r/z_br

'So rang toi thieu'

z_min=17*(m_n*z_br/(2%r))"3

'He so dich chinh'

si=(17-z_br)/17

"Duong kinh vong dinh'

d_d_br=2*r+m_n*(1+si)

‘Duong kinh chan rang'

d_c_br=2%r-m_n*(1-si)

‘Duong kinh co so cua banh rang'
d_o_br=2*r*cos(anpha_br*pi/180)

'Chieu cao rang'

h_br=(1+1.25)*m_n

'Chieu cao dinh rang'

h_d_br=(1+si)*m_n

'Chieu day cua rang tren vong chia'
s_br=pi*m_n/2+2*si*m_n*tan(anpha_br*pi/180)
"He so trung khop'
epsolon_anpha=(1.88-3.2*(1/z_br))*(m_n*z_br/(2*r))

% Tinh toan thanh rang [3]
‘Duong kinh thanh rang tai mat cat nguy hiem nhat'
90d_o_tr=(m_c/(0.2*to_tr))"(1/3)
9od_tr=ceil(d_o_tr*1000)/1000;
‘Buoc rang tren thanh rang'
t_1_tr=(pi*m_n)/(m_n*z_br/(2%r))
'So rang tren thanh rang'
z_tr=0.170/t_1_tr
'Chieu dai cua thanh rang'
I_tr=b-2*(m*cos(teta)+sqrt((p"2)-((y-m*sin(teta))"2)))
‘Duong kinh gioi han cua thanh rang tinh theo do ben nen'
d_tr_gh_bennen=sqrt((4*q_x2)/(pi*denta_n_gh_tz))
'‘Duong kinh gioi han cua thang rang theo tinh on dinh'
d_tr_gh_dondinh=((q_x2*nguy_thanhrang*(1_tr"2)*64)/((pi*3)*e_thanhrang))"(1/4)
d_tr=0.03
9od_tr=input(NHAP VAO GIA TRI DUONG KINH CHIA TRUC THANH RANG ( d_tr>d_tr_gh

'Chieu rong trung binh tren thanh r?ng’
b_tr_trungbinh=2*sqrt((d_tr+m_n)"2-(d_tr)*2)
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% Tinh ben banh rang, thanh rang [4]
Luc vong tac dung len vanh lai'
p_v_bx=p_vl_max*i_c
Luc huong tam tac dung len truc rang’
p_r_tr=p_v_bx*tan(anpha_br)/(m_n*z_br/(2*r))
"Luc doc truc tac dung len truc rang'
p_a_tr=p_v_bx*tan(acos(m_n*z_br/(2*r)))
'Gio han ben moi tiep xuc cua truc rang ung voi so chu ky co so'
denta_hlim=(23*hrc)*10"6
'Ung suat tiep xuc cho phep'
denta_h_cp=((denta_hlim*k_hl)/s_h)*z_r*z_v*z_f*k_xh
'Gioi han moi uon cua truc rang ung voi so chu ky co so'
denta_flim=750*1076 % tra bang 5.8tr77[2]
"Ung suat uon cho phep'
denta_f cp=(denta_flim*k_fl/s_f)*k_fc*y_r*y_s*y_xf

% Tinh ung suat tiep xuc tren thuc te
anpha_tw=atan(tan(20*pi/180)/cos(beta));
anpha_tw_do=anpha_tw*180/pi
beta_b=atan(cos(anpha_tw)*tan(beta));

beta_b_do=beta_b*180/pi
z_h=sqrt((2*cos(beta_b))/sin(2*anpha_br))
z_epsolon=sqrt(1/epsolon_anpha)

'He so be rong vanh rang'

si_bd=b_tr_trungbinh/(2*r)

90k _hbeta=input('Tra theo bang 5.4 tr72[2] k_hbeta=")
k_hbeta=1.31

90k _hanpha=input("Tra theo hinh 5.11 tr71[2])

k_hanpha=1.05 % Voi do chinh xac cap 8 tra theo hinh5.11 tr71[2]
‘Monem xoan tac dung len banh rang'

t_br=p_vl_max*r_vl
k_hv=1+(nhuy_hbanhrang*b_tr_trungbinh*2*r)/(2*t_br*k_hanpha*k_hbeta)

denta_tx_banhrang=(z_m*z_h*z_epsolon)/(2*r)*sqrt((2*t_br*k_hanpha*k_hv*(i_c+1)*k_hbeta)/(b_tr_tru
ngbinh*i_c))
if denta_tx_banhrang<denta_h_cp
'Dieu kien ben tiep xuc cua banh rang duoc thoa man'
else
'Dieu kien ben tiep xuc cua banh rang KHONG duoc thoa man'
end

9%Tinh ung suat uon tren thuc te

9Cac thong so de tinh ung suat uon

nhuy_fbanhrang=10 %Tinh toan gan dung

k_fanpha=1.2 % voi do chinh xac cap 8 tra theo hinh 5.11tr71[2]

'Ung suat uon tren banh rang'

90k _fbeta=input('Tra theo bang 5.4 tr72[2] k_fbeta=")

k_fbeta=1.4

y_epsolon=1/epsolon_anpha

y_fbanhrang=3.14
k_fv=1+(nhuy_fbanhrang*b_tr_trungbinh*2*r)/(2*t_br*k_fbeta*k_fanpha)
k_m=sqrt(2*k_fv*y_epsolon)
m_ungsuatuon_br=k_m*((t_br*k_fbeta*y_fbanhrang)/(z_br*si_bd*denta_f_cp))*(1/3)
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denta_uon_banhrang=(2*t_br*k_fbeta*k_fv*y_fbanhrang*y_epsolon)/(b_tr_trungbinh*2*r*m_ungsuatuon
_br)
if denta_uon_banhrang<denta_f_cp
'Dieu kien ben uon cua banh rang duoc thoa man'
else
'Dieu kien ben uon cua banh rang KHONH duoc thoa man'
end

% Tinh ben truc lai
'Momen chong xoan'
w_x_tl1=0.2*d_tI"3
'Ung suat xoan tren truc lai'
to_xoan_tl=p_vl_max*r_vl/w_x_tl
'Goc xoan cua truc'
teta_tl=(2*to_xoan_t1*]_tl)/(g_tl*d_tl)
" Goc xoan tuong doi'
teta_tl_td=(teta_tl/1_tl)*(180/pi)
if and((to_xoan_tl<to_xoan_tl_gh),(teta_tl_td<6))
"Truc lai du ben'
else
'"Truc lai KHONG du ben'
end

% Tinh ben don keo ben
'Tiet dien ngang cua thanh'
f_donkeoben=pi*d_donkeoben"2/4
'Ung suat nen don keo ben'
denta_nen_donkeoben=q_1/(tan(teta-acos(cos_gama))*f_donkeoben)
if denta_nen_donkeoben<denta_nen_donkeoben_gh
'Don keo ben du ben'
else
"Don keo ben KHONG du ben'
end

% Tinh don keo doc
'Momen uon'
m_uon_donkeodoc=q_x1*m
"Momen chong uon tai tiep dien A’
w_uon_a=(b_a*h_a"2)/6
'Ung suat uon tai A'
denta_uon_a=m_uon_donkeodoc/w_uon_a
if denta_uon_a<denta_uon_donkeodoc_gh
'Don keo doc du ben'
else
'Don keo doc KHONG du ben'
end

% Tinh ben thanh keo ngang

'Tiet dien ngang cua thanh'

f donkeogang=pi*(d_n_donkeogang”2-d_t_donkeogang”2)/4

'Ung suat nen tren thanh ngang'

denta_nen_donkeogang=q_x2/f donkeogang

if denta_nen_donkeogang<denta_nen_donkeogang_gh
'Thanh keo ngang du ben'

else
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"Thanh keo ngang KHONG du ben'
end

9% Tinh ben rotuyn
% Kiem tra dieu kien chen dap
'Dien tich chiu luc cua rotuyn'
f_rotuyn_chendap=(pi*4*d_rotuyn”2)/3
'Ung suat chen dap'
denta_rotuyn=q_1/f rotuyn_chendap
'He so an toan'
n_cd_rotuyn=denta_gh_rotuyn/denta_rotuyn
if n_cd_rotuyn>1
'Dieu kien ben do chen dapthoa man'
else
'Dieu kien ben do chen dap KHONG thoa man'
end
% Kiem tra dieu kien ben cat
'Tiet dien nguy hiem'
f_rotuyn_cat=(pi*d_rotuyn”2)/4
'Ung suat cat'
to_rotuyn=q_1/f_rotuyn_cat
'He so an toan'
n_c_rotuyn=to_gh_rotuyn/to_rotuyn
if n_c_rotuyn>1
'Dieu kien ben thoa man'
else
'Dieu kien ben KHONG thoa man'
end
% Tinh toan tro luc lai [5]
'Cong quay vanh lai'
a_vl_tb=n*2%*pi*r_vI*p_vl_tb
'Phan tram tro luc lai'
p_phantramtroluclai=(p_vl_max-p_vlo_max)*100/p_vl_max
'Momen can do mat duong truyen len khi bat dau co tro luc lai'
m_matduong=(p_vlo_min*m_c)/p_vl_max
'Momen can ma cuong hoa phai khac phuc'
m_troluc=m_c*(p_phantramtroluclai/100)
'Chi so hieu qua tac dung cua mat duong'
h_chi_so_hieu_qua_tac_dung_cua_mat_duong=p_vl_max/p_vlo_max
else
'Luc tren vanh lai khong duoc dam bao de nghi kiem tra lai'
end
Go %o %o Yo %o %o Yo Yo Yo Yo Yo Yo Yo Fo Fo To Fo Fo Fo Yo Fo Yo Yo Yo Yo Yo Yo Yo Yo o Yo Fo Yo Fo To Fo Fo Fo Yo Yo Yo Yo Yo Yo Yo Yo Yo Vo Yo
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Két qua tinh todn sai léch giiva géc qua anpha thuc té va ly thuyét

- 1 2 3 4 9 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Max
45 0.032| 0.122| 0.264| 0451 0.681| 0.950 | 1.255| 1.597| 1.972| 2381 | 2.822| 3.297| 3.804| 4.343| 4917| 5.523| 6.165| 6.842| 7.555| 8.306| 9.096| 9.926 10.799 | 11.716 | 12.680 | 13.694 | 14.759 | 15.881 | 17.062 | 18.308 | 19.625 | 21.020 | 22.502 | 24.081 | 25.774 | 27.600 | 29.587 | 31.779 | 34.248 | 37.131 A
46 0.029| 0.112| 0243| 0417 0.630| 0.879| 1.164| 1482 1832 2214| 2.626| 3.070| 3.544| 4.049| 4.586| 5.155| 5.756| 6.390| 7.058| 7.761| 8.501| 9.278 | 10.095] 10.952 | 11.851 | 12.795 | 13.787 | 14.828 [ 15.921 | 17.071 | 18.282 | 19.558 | 20.906 | 22.332 | 23.845 | 25.458 | 27.184 | 29.043 | 31.065 | 33.291 fiiiiiiisid
47 0.027 | 0.104| 0.224| 0.385| 0.582| 0.815| 1.079| 1.375]| 1.702| 2.058| 2.444| 2.859| 3.303| 3.776 | 4.279| 4.812| 5376 5.971| 6.597| 7.257| 7.951| 8.680| 9.446] 10.249 | 11.091 | 11.974 ] 12.900 | 13.872 | 14.890 [ 15.959 | 17.082 | 18.261 | 19.502 | 20.808 | 22.187 | 23.646 | 25.192 [ 26.839 | 28.600 | 30.495 HHHHHE
48 0.025| 0.095| 0207| 0.356| 0.539| 0.754] 1.001| 1277 1.581| 1914| 2.274| 2.662| 3.078 | 3.521| 3.992| 4.492| 5.021| 5.580| 6.168| 6788 | 7.440| 8.125| 8.843| 9.597| 10.388 | 11.217 | 12.085 | 12.995 | 13.948 | 14.947 | 15.994 | 17.091 | 18.243 | 19.452 | 20.723 | 22.062 | 23.473 | 24.965 | 26.546 | 28.227 HHHH
49 0.023| 0.088| 0.191| 0.328| 0.498| 0.698 | 0.927| 1.184| 1.468| 1.778| 2.115| 2.478| 2.867| 3.282| 3.724| 4.193| 4.689| 5.213| 5.766| 6349 | 6.962| 7.605| 8281 | 8.991| 9.734| 10.513 ] 11.329 | 12.184 | 13.079 | 14.015 | 14.996 | 16.022 | 17.098 | 18.225 | 19.406 [ 20.647 | 21.949 | 23.320 [ 24.765 | 26.291 HHAH
50 0.021 | 0.081| 0.176| 0.303| 0.460| 0.646| 0.859| 1.098| 1.362| 1.651| 1.966| 2.304| 2.668| 3.057| 3.471| 3911 | 4.376| 4869 | 5.383| 5936| 6.512| 7.118| 7.754| 8.422| 9.122| 9.856 | 10.624 | 11.428 | 12.270 | 13.151 | 14.072 | 15.036 | 16.045 | 17.100 | 18.205 | 19.362 | 20.575 | 21.847 | 23.182 | 24.587 HHHHHE
51 0.019| 0.074| 0.162| 0.279| 0.425| 0.597[ 0.794| 1.016| 1.262| 1.532| 1.825| 2.141| 2.481| 2.845| 3.232| 3.644| 4.081| 4.543| 5.032| 5546| 6.088| 6.659| 7.258| 7.886| 8.546| 9.237| 9.962 | 10.720| 11.513 | 12.343 | 13.211 | 14.119 | 15.068 | 16.060 | 17.097 | 18.182 | 19.317 [ 20.505 | 21.750 | 23.055 A
52 0.018| 0.068| 0.149| 0.257| 0.392| 0.551]| 0.734| 0.939| 1.168| 1419]| 1.692| 1.987| 2.304| 2.644| 3.006| 3.392| 3.802| 4.235| 4.694| 5.177| 5.687| 6224 | 6.788| 7.380| 8.002| 8.654 | 9.337| 10.053 [ 10.801 | 11.585 | 12.404 | 13.260 | 14.155 | 15.090 | 16.067 | 17.088 | 18.155 [ 19.270 | 20.437 | 21.657 HHHH
53 0.016 [ 0.063 | 0.137| 0.236| 0.360| 0.507 [ 0.676| 0.867 | 1.079| 1.312] 1.565| 1.840| 2.136| 2.453| 2.792| 3.153| 3.536| 3.943| 4.373| 4827 5.306| 5.811| 6.342] 6.900| 7.486| 8.101| 8.746| 9.421| 10.128 | 10.868 | 11.642 | 12.451 | 13.296 | 14.179 | 15.102 | 16.065 | 17.071 [ 18.122 | 19.220 | 20.366 HHHHHE
54 0.015] 0.057| 0.125| 0.217| 0331 | 0466| 0.622| 0.798| 0994 1210| 1.446| 1701 | 1.976| 2272 | 2.588| 2.925| 3.283| 3.664| 4.067| 4493 | 4.943| 5417| 5917| 6.443| 6.995| 7.575| 8.183| 8.821| 9.489| 10.188 | 10.920 | 11.685 | 12.484 | 13.319 | 14.192 | 15.103 | 16.054 [ 17.047 | 18.083 [ 19.164 fiiiiiiisid
55 0.013[ 0.052| 0.114| 0.198| 0.303| 0427 0.571| 0.733| 0914 1.114] 1.332| 1.568| 1.824| 2.099| 2.393| 2.707| 3.042| 3.397| 3.775| 4.174| 4.596| 5.042| 5.511] 6.006| 6.526| 7.073| 7.647| 8.249| 8.880| 9.541| 10.233| 10.957 [ 11.713 | 12.504 | 13.330 | 14.193 | 15.093 [ 16.033 | 17.013 | 18.036 HHAH
56 0.012| 0.047| 0.104| 0.181| 0.276| 0.390| 0.522| 0.671| 0.838 | 1.022| 1.223| 1.442| 1.678| 1.933| 2.207| 2499 | 2.811| 3.143| 3.495| 3.869| 4.264| 4.682| 5.123| 5588 | 6.078| 6.592 | 7.134| 7.702 | 8.298| 8.922| 9.577| 10.262 | 10.978 | 11.727 | 12.510 | 13.328 | 14.181 | 15.072 | 16.001 | 16.971 HHHHE
57 0.011[ 0.043| 0.094| 0.164| 0.251| 0.355[ 0.475]| 0.612]| 0.765[ 0934 1.119| 1.321| 1.539| 1.775| 2.028| 2.299| 2.589| 2.898| 3.227| 3.576| 3.945| 4.337| 4.750| 5.187| 5.647| 6.131| 6.641| 7.177| 7.740| 8.330| 8.948| 9.597 [ 10.275| 10.985| 11.727 | 12.502 | 13.312 [ 14.157 | 15.039 | 15.959 A
58 0.010| 0.039| 0.085| 0.148] 0.227| 0.322]| 0.431| 0.556| 0.695| 0.850| 1.020| 1.205| 1.406| 1.623| 1.857| 2.108| 2.377| 2.663 | 2.969| 3.294| 3.639| 4.005| 4.392| 4801 | 5233| 5688 | 6.168| 6.672| 7.203| 7.760| 8.345| 8.958 | 9.600| 10.272| 10.976 [ 11.711 | 12.480 [ 13.282 | 14.120 [ 14.994 fiiiiiiisid
59 0.009 | 0.035| 0.076| 0.133| 0.204] 0.290| 0.389| 0.502| 0.629 [ 0.769| 0.924| 1.094| 1.278| 1477 1.692| 1.924| 2.172| 2.437| 2.721| 3.023| 3.344| 3.685| 4.046| 4.429| 4833 5.261| 5.711| 6.186| 6.686| 7.211| 7.763| 8.343 | 8.950| 9.587| 10.254| 10.951 | 11.681 [ 12.443 | 13.239 | 14.070 HHHHHE
60 0.008| 0.031| 0.068| 0.119] 0.183| 0.259| 0.348| 0450 0.565| 0.692| 0.833| 0.987| 1.155| 1.337| 1.534| 1.746| 1.975| 2219| 2.481| 2761 | 3.059| 3376| 3.712| 4.069| 4448| 4848 | 5270| 5716 6.186| 6.681 | 7.202| 7.749| 8.324| 8.926| 9.558| 10.219 | 10.911 | 11.635 | 12.391 | 13.181 HHHHHE
61 0.007 | 0.027| 0.060| 0.105f 0.162]| 0.230 0.309| 0.401| 0.503| 0.618] 0.744| 0.884| 1.036| 1.202| 1.381| 1.575| 1.784| 2.009| 2.250( 2.508 | 2.783| 3.077| 3.390| 3.722| 4.075| 4.448| 4.844| 5262| 5.703| 6.169| 6.659| 7.175| 7.717| 8.287| 8.885| 9.511| 10.168 [ 10.855 | 11.574 | 12.325 HHAH
62 0.006| 0.024| 0.053| 0.092| 0.142| 0.202] 0.272| 0.353| 0.444| 0.546| 0.660 | 0.785| 0.921| 1.071| 1.234| 1.410| 1.600| 1.806| 2.026 | 2.263| 2.517| 2.788 | 3.077| 3.385| 3.713| 4.061 | 4.430| 4.821| 5235| 5.672| 6.133| 6.618| 7.130| 7.668| 8.233| 8.826| 9.448 10.100 | 10.782 | 11.496 HHHHE
63 0.005[ 0.021| 0.045| 0.080| 0.123] 0.175[ 0.236| 0.307 | 0.387| 0.477| 0.578| 0.689| 0.811| 0.945| 1.091| 1.250| 1.422| 1.609| 1.810| 2.026| 2.258| 2.508 | 2.774| 3.059| 3.362| 3.686| 4.029| 4.394| 4.780| 5.189| 5.622| 6.078 | 6.560| 7.067| 7.600| 8.161| 8.750 [ 9.368 | 10.015| 10.694 A
64 0.004| 0.017| 0.039| 0.068]| 0.104[ 0.149] 0.202| 0.263 | 0333 | 0411| 0.499| 0.596| 0.704| 0.823 | 0.953| 1.095| 1.250| 1.418| 1.599| 1.796| 2.008| 2.235| 2480 | 2.742| 3.022| 3320 3.639| 3.978| 4.338| 4.720| 5.124| 5.552| 6.005| 6.482| 6.985| 7.514| 8.071 [ 8.656| 9.270 | 9.914 9.914
65 0.004 [ 0.014| 0.032| 0.056| 0.087| 0.124[ 0.169| 0.221 | 0.280| 0.347| 0.423| 0.507| 0.601| 0.705| 0.819]| 0.945| 1.082| 1.232]| 1.395| 1.572| 1.764| 1971 2.193| 2433 | 2.690| 2.965| 3.259| 3.573| 3.907| 4.263| 4.640| 5.041| 5464 | 5912| 6.386| 6.884| 7.410( 7.963 | 8.544| 9.155 9.155
66 0.003| 0.011] 0.025| 0.045| 0.070| 0.100] 0.137| 0.180| 0229 0.285| 0.349| 0421| 0.501| 0.590| 0.690| 0.799| 0.920| 1.052| 1.197| 1.355| 1.527| 1.713| 1.915] 2.133| 2367 | 2.619| 2.889| 3.178| 3488 | 3.817| 4.168| 4.541| 4.937| 5.357| 5801[ 6.270| 6.765| 7.287| 7.837| 8.414 8.414
67 0.002 | 0.009| 0.019]| 0.034| 0.054] 0.077| 0.106| 0.140| 0.179| 0.225] 0.277| 0.337| 0.404| 0479| 0.564| 0.658| 0.762| 0.877| 1.004| 1.144| 1.296| 1463 | 1.644| 1.840| 2.052| 2.281| 2.528| 2.793| 3.078| 3.382| 3.707| 4.054| 4.422| 4.814| 5230| 5.670| 6.135| 6.627| 7.145| 7.691 7.691
68 0.002| 0.006| 0.013| 0.024| 0.038| 0.055] 0.076 | 0.102| 0.132| 0.167| 0.208 | 0.255| 0.310| 0.372| 0.441| 0.520| 0.609| 0.707 | 0.817| 00938 | 1.072| 1.218| 1.379| 1.554| 1.745| 1.952| 2.176| 2.417| 2.678| 2.957| 3.257| 3.577| 3.919| 4.283| 4.671| 5.083| 5519 5981 | 6.469| 6.984 6.984
69 0.001 | 0.003| 0.008| 0.014[ 0.023] 0.034[ 0.047| 0.065| 0.086| 0.111] 0.141| 0.177| 0.218| 0.267| 0.323| 0.387| 0.459| 0.541| 0.634| 0.737| 0.852| 0.980( 1.121| 1.275| 1.445| 1.630| 1.831| 2.050| 2.286| 2.541| 2.816| 3.111| 3.426| 3.764| 4.124| 4.508| 4.915| 5348 | 5.807| 6.291 6.291
70 0.000| 0.001| 0.002| 0.005] 0.008 | 0.013] 0.020| 0.029| 0.041 | 0.056| 0.076 | 0.100| 0.130| 0.165| 0.207| 0.256| 0.314| 0.380| 0.456| 0.542| 0.639| 0.747| 0.869| 1.003 | 1.152| 1.315| 1.495| 1.690| 1.903| 2.134| 2384 | 2.654| 2944 | 3.255| 3.588| 3.944| 4324 | 4.728| 5.157| 5.612 5.612
71 0.000 [ 0.001| 0.003| 0.005| 0.006| 0.007[ 0.007| 0.006| 0.003[ 0.003] 0.013] 0.026| 0.043] 0.066| 0.095]| 0.130| 0.172| 0.223] 0.282| 0.351 | 0.430] 0.520| 0.622| 0.737| 0.865| 1.008| 1.165| 1.338| 1.528| 1.736| 1.961 | 2.206| 2.471| 2.756| 3.063| 3.392| 3.743[ 4.119| 4.520| 4.945 4.945
72 0.001| 0.004| 0.008| 0.014] 0.020| 0.027] 0.033| 0.040| 0.045| 0.048]| 0.049| 0.046| 0.041| 0.030| 0.015| 0.006| 0.034| 0.069| 0.112] 0.164| 0.226| 0298 | 0.381| 0.476| 0.585| 0.706| 0.842| 0.994| 1.161| 1.345| 1547 | 1.767| 2.007| 2.266| 2.547| 2.849| 3.173| 3.521| 3.893 | 4.290 4.290
73 0.002 | 0.006| 0.013] 0.022| 0.033] 0.046[ 0.059| 0.072| 0.085[ 0.098]| 0.108| 0.117| 0.122| 0.124| 0.122| 0.114| 0.101| 0.081] 0.053| 0.018| 0.027| 0.081 | 0.146] 0.222| 0.310| 0.411] 0.526| 0.656| 0.801| 0962 | 1.140| 1.336| 1.551| 1.785| 2.040| 2.316| 2.613[ 2.934| 3.278| 3.646 3.646
74 0.002| 0.008| 0.018| 0.030| 0.046| 0.064]| 0.083| 0.104| 0.125| 0.146| 0.166| 0.185| 0.202| 0.216| 0.226| 0.231| 0.232| 0.227| 0.215] 0.196| 0.168| 0.131| 0.085] 0.028 | 0.041| 0.122| 0.216| 0.324| 0.447| 0.586| 0.741| 0.913| 1.104| 1.313| 1.542| 1.792| 2.063| 2.356| 2.672| 3.013 3.013
75 0.003 [ 0.010| 0.022| 0.039| 0.058]| 0.081[ 0.107| 0.135] 0.164[ 0.193] 0.223| 0.252| 0.279| 0.305| 0.327| 0.346| 0.360| 0.370] 0.373| 0.370| 0.359| 0.339| 0.310] 0.272| 0.222| 0.161] 0.088| 0.000| 0.101| 0217 | 0.349| 0498 | 0.664| 0.849| 1.053| 1.277| 1.521[ 1.788| 2.077| 2.389 2.389
76 0.003| 0.012| 0.027| 0.046| 0.070| 0.099] 0.130| 0.164| 0201 | 0.239]| 0.278| 0.316| 0.355| 0.391| 0.426| 0.458| 0.486| 0.509| 0.527| 0.539| 0.545]| 0.542| 0.531| 0.511| 0480| 0.439| 0.385]| 0319 0.239| 0.145| 0.036| 0.090| 0.232| 0.392| 0.571| 0.770| 0.988 | 1.228 | 1.490| 1.775 1.775
77 0.004 [ 0.014| 0.031| 0.054| 0.082] 0.115[ 0.152]| 0.193| 0.237| 0.283] 0.331| 0.379| 0.428| 0.476| 0.522| 0.567| 0.608| 0.645| 0.678| 0.706| 0.727| 0.741| 0.748 ] 0.745| 0.733| 0.711] 0.678 | 0.632| 0.573| 0.501| 0.414| 0.311| 0.192] 0.056| 0.098| 0.271| 0.464| 0.678| 0.913| 1.170 1.170
78 0.004 [ 0.016] 0.035] 0.061[ 0.093] 0.131| 0.174] 0.222] 0.273[ 0327 0.383| 0.441| 0.499| 0.558| 0.616| 0.673| 0.727| 0.778] 0.826| 0.868 | 0.905| 0.936[ 0.959]| 0.975[ 0981 0.978] 0.964[ 0.939] 0.901| 0.850| 0.785| 0.705[ 0.610] 0.497| 0.368| 0.220| 0.052[ 0.135]| 0.344| 0.574 0.981
79 0.005( 0.018| 0.039| 0.068| 0.104]| 0.147( 0.195]| 0.249| 0.307[ 0.369| 0.433| 0.501| 0.569| 0.639| 0.708| 0.777| 0.844| 0.908| 0.970| 1.027| 1.080| 1.126| 1.167| 1.200| 1.224| 1.240| 1.245| 1.240| 1.223| 1.193| 1.150| 1.093| 1.020| 0.931| 0.826| 0.702| 0.560( 0.399| 0.217| 0.013 HHAH
80 0.005| 0.019| 0.043| 0.075| 0.115| 0.162] 0.216| 0.275]| 0.340| 0.410| 0.483| 0.559| 0.637| 0.717| 0.797| 0.878| 0.957| 1.035| 1.111] 1.182| 1.250| 1.313| 1.370| 1.420| 1.462| 1.496| 1.521| 1.535| 1.539| 1.530| 1.508 | 1.473| 1.423| 1.358| 1.277| 1.178) 1.061 [ 0.925]| 0.769 | 0.592 1.539
81 0.005[ 0.021| 0.047| 0.082| 0.125] 0.177| 0.236| 0.301 | 0.373| 0.449| 0.530| 0.615| 0.703| 0.793| 0.885| 0.977| 1.069| 1.159]| 1.248| 1.334| 1.417| 1.495| 1.569| 1.635| 1.696| 1.748| 1.791| 1.825]| 1.849| 1.861| 1.860| 1.847| 1.820| 1.778| 1.720| 1.645| 1.553| 1.442| 1.312| 1.162 1.861
82 0.006| 0.023| 0.050| 0.088] 0.135[ 0.191] 0.255| 0.326| 0.404| 0488| 0.577| 0.671| 0.768 | 0.868 | 0.970| 1.073| 1.177| 1280 1.383| 1483 | 1.580| 1.674| 1.763| 1.847| 1.924| 1.994| 2.056| 2.109| 2.153| 2.185| 2206| 2.215| 2210| 2.190| 2.156| 2.105]| 2.037 [ 1.952| 1.848| 1.724 2.215
83 0.006 [ 0.024| 0.054| 0.094| 0.145] 0.205[ 0.274| 0.350| 0.435[ 0.526| 0.622| 0.724| 0.830| 0.940| 1.053| 1.167| 1.283| 1.399| 1.514| 1.628| 1.740| 1.849| 1.954| 2.054| 2.148| 2.236| 2.316| 2388 | 2.451| 2.504| 2.546| 2.575| 2.592| 2.596| 2.584| 2.557| 2.514| 2.454| 2.375| 2.277 2.596
84 0.007| 0.026| 0.057| 0.100| 0.154| 0.218] 0.292| 0.374| 0.464| 0.562| 0.666| 0.776| 0.892| 1.011| 1.134| 1259| 1.386| 1.514| 1.642| 1.770| 1.896| 2.019| 2.140| 2.256| 2.367| 2472| 2.571| 2.661| 2.744| 2816| 2.879| 2.930| 2.968| 2.994| 3.006| 3.002| 2.983| 2.947| 2.893| 2.821 3.006
85 0.007 0.027| 0.061| 0.106| 0.163]| 0.231( 0.309| 0.397| 0493 0.598| 0.709| 0.827| 0.951| 1.080( 1.212| 1.348| 1.487| 1.627| 1.768| 1908 | 2.048| 2.186| 2.322| 2.454| 2.582| 2.704| 2.820| 2.929| 3.030| 3.123| 3.205| 3.277| 3.337| 3.385| 3.419| 3.439| 3444 3.432| 3.403| 3.357 3.444
86 0.007| 0.029| 0.064| 0.112] 0.172| 0.244] 0.326| 0.419| 0.521| 0.632| 0.751| 0.877| 1.009| 1.147| 1.289| 1.435| 1.585| 1.737| 1.890| 2.044| 2.197| 2.350| 2.500| 2.648 | 2.791| 2931 | 3.064| 3.192| 3.311| 3.423| 3.526| 3.618| 3.699| 3.769| 3.825| 3.868| 3.896| 3.909| 3.905| 3.883 3.909
87 0.008 [ 0.030| 0.067| 0.117[ 0.181] 0.256[ 0.343| 0.441| 0.549| 0.666| 0.791| 0.925| 1.065| 1.212| 1.364| 1.520] 1.681| 1.844] 2.009| 2.176| 2.343| 2.509| 2.674| 2.837| 2.997| 3.152| 3.303| 3.448| 3.587| 3.717| 3.839| 3.952| 4.054| 4.145| 4224 4.280| 4.341| 4377 4.397| 4.401 4.401
88 0.008| 0.031| 0.070| 0.123] 0.189| 0.268| 0.359| 0.462| 0.575| 0.698| 0.831| 0.972| 1.120| 1275| 1.437| 1.603 | 1.774| 1.948| 2.125| 2304 | 2.484| 2.664 | 2.844| 3.022| 3.197| 3.369| 3.537| 3.699| 3.856| 4.005| 4.147| 4.279| 4.402| 4.514| 4615| 4.703| 4777 | 4.837| 4881 [ 4.909 4.909
89 0.008 [ 0.033| 0.073| 0.128 | 0.197| 0.279[ 0.375| 0.482| 0.601[ 0.730| 0.869| 1.017| 1.173| 1.337| 1.507| 1.683| 1.865| 2.050| 2.239| 2.430| 2.623| 2.816| 3.010| 3.202| 3.393| 3.581| 3.765| 3.945| 4.119| 4287 | 4.447| 4.600| 4.743| 4.876| 4.997| 5.107| 5.204[ 5.287| 5.355| 5.407 5.407
90 0.009] 0.034| 0.076| 0.133] 0.204| 0.290] 0.390| 0.502 ) 0.626| 0.761| 0.906| 1.061| 1.225| 1397 | 1.576| 1.762| 1.953| 2.149| 2.349| 2552| 2.757| 2.964| 3.171| 3.378| 3.584| 3.787| 3.988| 4.184| 4.376| 4.562| 4741| 4913| 5076| 5.229| 5372| 5.504| 5.623| 5.728| 5.820| 5.896 5.896
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Két qua tinh todn anpha thuec té va ly thuyét

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
anpha_lt | 0.990 [ 1.960 | 2.911 | 3.843 | 4.757 [ 5.653 | 6.533 [ 7.397 | 8.245 [ 9.077 | 9.896 [ 10.700 | 11.491 | 12.269 | 13.034 | 13.787 | 14.529 | 15.260 | 15.980 | 16.690 | 17.391 | 18.082 | 18.764 | 19.437 | 20.102 | 20.760 | 21.410 | 22.053 | 22.690 [ 23.319 | 23.943 | 24.561 | 25.174 | 25.781 | 26.384 | 26.982 | 27.576 | 28.165 | 28.751 | 29.334
45 0.958 | 1.838 [ 2.647 | 3.392 | 4.076 | 4.704 | 5.278 | 5.800 | 6.273 | 6.697 | 7.073 | 7.403 [7.687 |7.925 |8.117 |8.264 [8.364 |8.418 |8.425 |8.384 [8.295 |8.155 |7.964 |7.721 [7.422 |7.066 |6.651 |6.173 [5.628 |5.011 |4.318 |3.541 [2.672 |1.700 | 0.610 |-0.618 [-2.011 |-3.614 |-5.497 | -7.797
46 0.960 | 1.847 | 2.667 | 3.426 | 4.127 | 4.774 | 5.369 | 5.915 | 6.413 | 6.864 | 7.269 | 7.630 |7.947 |8.219 [8.448 [8.633 |8.774 |8.870 |8.922 [8.929 [8.889 [8.803 |8.669 |8.486 |8.251 |7.965 [7.624 [7.226 |6.768 |6.248 |5.661 |5.003 [4.268 [3.450 |2.539 |1.524 ]0.392 |-0.878 |-2.314 [-3.957
47 0.963 | 1.856 [ 2.686 | 3.458 | 4.174 | 4.839 | 5.454 | 6.021 | 6.543 | 7.019 | 7.452 |7.841 [8.188 |8.492 |8.755 [8.975 [9.154 |9.289 ]9.383 [9.433 [9.439 |9.401 ]9.318 [9.189 [9.012 |8.786 |8.510 |8.182 [7.799 |7.360 |6.861 |6.300 [5.672 |4.973 |4.197 |3.336 [2.384 |[1.327 |0.152 |-1.161
48 0.965 | 1.864 | 2.704 | 3.487 | 4.218 | 4.899 | 5.532 | 6.120 | 6.663 | 7.164 | 7.622 | 8.038 |8.413 [8.748 [9.041 [9.295 |9.508 |9.680 ]9.812 [9.902 [9.951 [9.957 [9.920 |9.840 ]9.714 ]9.543 ]9.325 [9.058 |[8.741 |8.373 |7.950 |7.470 |6.931 [6.329 [5.661 |4.920 |4.103 |3.201 |2.206 [1.106
49 0.967 | 1.872 [ 2.720 | 3.514 | 4.258 | 4.955 | 5.606 | 6.213 | 6.777 | 7.299 | 7.781 |8.222 [8.624 |8.987 ]9.310 |9.595 [9.840 | 10.047 | 10.214 | 10.341 [ 10.429 | 10.476 | 10.482 | 10.447 | 10.368 | 10.247 | 10.081 | 9.869 [9.611 |9.304 |8.948 |8.539 [8.076 |7.557 |6.978 |6.335 [5.626 |4.845 |3.986 |3.043
50 0.969 | 1.879 | 2.735 | 3.540 | 4.296 | 5.007 | 5.674 | 6.299 | 6.883 | 7.426 [ 7.930 |8.395 |8.823 [9.212 [9.563 [9.877 |10.153|10.391 | 10.592 | 10.754 | 10.878 [ 10.964 | 11.009 | 11.015 ] 10.981 | 10.905 | 10.786 | 10.625 | 10.420 | 10.169 | 9.871 |9.525 [9.129 [8.681 [8.179 |7.620 |7.001 |6.319 |5.569 |[4.747
51 0.971 | 1.886 [ 2.749 | 3.563 | 4.332 | 5.056 | 5.739 | 6.380 | 6.982 | 7.546 | 8.071 |8.559 [9.010 |9.424 ]9.802 |10.143 [ 10.448 | 10.717 | 10.949 | 11.144 [ 11.302 | 11.423 | 11.506 | 11.551 [ 11.556 | 11.523 | 11.448 | 11.333 [ 11.176 | 10.976 | 10.732 | 10.442 [ 10.106 | 9.721 | 9.287 |8.800 [8.258 |7.660 |7.001 |6.279
52 0.972 | 1.892 | 2.762 | 3.585 | 4.365 | 5.103 | 5.800 | 6.457 | 7.077 | 7.659 | 8.204 |8.713 ]9.187 [9.625 [10.028 [ 10.395 | 10.728 | 11.025 | 11.287 | 11.513 | 11.703 [ 11.858 | 11.976 | 12.057 | 12.100 | 12.106 | 12.073 [ 12.001 | 11.888 | 11.735 | 11.540 | 11.302 | 11.019 [ 10.692 [ 10.317 | 9.894 |9.421 |8.895 [8.315 [7.677
53 0.974 | 1.897 [ 2.774 | 3.606 | 4.396 | 5.146 | 5.857 | 6.530 | 7.166 | 7.766 | 8.330 | 8.860 [9.355 |9.816 |10.242|10.635 [ 10.993 | 11.317 | 11.608 | 11.863 | 12.085 | 12.271 | 12.422 | 12.537 [ 12.616 | 12.659 | 12.665 | 12.632 | 12.561 | 12.452 | 12.302 | 12.111 [ 11.878 | 11.602 | 11.282 | 10.917 | 10.505 | 10.043 | 9.532 | 8.967
54 0.9751.903 | 2.785 | 3.626 | 4.426 | 5.187 | 5.911 | 6.598 | 7.250 | 7.867 | 8.450 | 8.999 ]9.515 [9.997 [10.446 [ 10.863 | 11.246 | 11.596 | 11.913 | 12.197 | 12.448 [ 12.664 | 12.847 | 12.994 | 13.107 | 13.185 | 13.227 [ 13.232 | 13.201 | 13.131 | 13.024 | 12.877 | 12.690 | 12.462 | 12.192 | 11.879 | 11.522 | 11.119 | 10.669 | 10.169
55 0.976 | 1.908 [ 2.796 | 3.644 | 4.454 | 5.226 | 5.962 | 6.663 | 7.330 | 7.964 | 8.564 |9.132 [9.667 |10.170 | 10.641 | 11.080 [ 11.487 | 11.863 | 12.206 | 12.516 [ 12.794 | 13.040 | 13.252 | 13.431 | 13.576 | 13.687 | 13.763 | 13.804 | 13.810 | 13.779 | 13.711 | 13.605 | 13.461 | 13.277 | 13.054 | 12.789 | 12.483 [ 12.133 | 11.738 | 11.298
56 0.978 | 1.912 | 2.806 | 3.662 | 4.480 | 5.263 | 6.011 | 6.725 | 7.407 | 8.056 | 8.673 |9.258 |9.812 |10.335[10.827 [ 11.288 | 11.718 | 12.117 | 12.485 | 12.822 | 13.127 [ 13.400 | 13.641 | 13.849 | 14.025 | 14.168 | 14.277 [ 14.351 | 14.392 | 14.397 | 14.366 | 14.300 | 14.196 | 14.054 | 13.874 | 13.654 | 13.395 | 13.094 | 12.750 | 12.363
57 0.979 [ 1.917 [ 2.816 | 3.679 | 4.505 | 5.298 | 6.058 | 6.785 | 7.480 | 8.144 | 8.777 [9.379 [9.951 [10.494 | 11.006 | 11.488 [ 11.940 | 12.362 | 12.753 | 13.115 | 13.445 | 13.745 | 14.013 | 14.250 | 14.456 | 14.629 | 14.769 | 14.876 | 14.950 | 14.990 | 14.995 | 14.965 | 14.899 | 14.797 | 14.657 | 14.480 | 14.264 | 14.008 | 13.712 | 13.375
58 0.980 | 1.921 | 2.825 | 3.694 | 4.529 | 5.332 | 6.102 | 6.841 | 7.549 | 8.228 | 8.876 | 9.495 | 10.085 | 10.645 [ 11.177 [ 11.679 | 12.153 | 12.597 | 13.011 | 13.396 | 13.752 [ 14.077 | 14.372 | 14.636 | 14.870 | 15.072 | 15.243 [ 15.381 | 15.487 | 15.559 | 15.598 | 15.603 | 15.574 | 15.509 | 15.408 | 15.271 | 15.096 | 14.883 | 14.632 | 14.340
59 0.981 [ 1.925 [ 2.834 | 3.709 | 4.552 | 5.364 | 6.144 | 6.895 | 7.616 | 8.308 | 8.972 | 9.606 [10.213 | 10.791 | 11.342 | 11.864 | 12.357 | 12.823 | 13.259 | 13.668 | 14.047 | 14.397 | 14.718 | 15.008 | 15.269 | 15.500 | 15.699 | 15.867 | 16.004 | 16.108 | 16.180 | 16.218 | 16.223 | 16.194 | 16.130 | 16.031 | 15.895 | 15.723 | 15.513 | 15.264
60 0.982 | 1.929 | 2.842 | 3.724 | 4.574 | 5.394 | 6.185 | 6.947 | 7.680 | 8.385 [ 9.063 | 9.713 | 10.336 | 10.932 [ 11.500 [ 12.041 | 12.555 | 13.041 | 13.499 | 13.929 | 14.332 [ 14.706 | 15.051 | 15.368 | 15.655 | 15.912 | 16.140 | 16.337 | 16.503 | 16.638 | 16.741 | 16.812 | 16.850 | 16.855 | 16.826 | 16.763 | 16.665 | 16.531 | 16.360 | 16.153
61 0.983 [ 1.932 [ 2.850 | 3.737 | 4.595 | 5.423 | 6.224 | 6.996 | 7.741 | 8.460 | 9.151 |9.816 [10.455 | 11.067 | 11.653 | 12.212 | 12.745 | 13.251 | 13.730 | 14.182 | 14.607 | 15.004 | 15.374 | 15.715 | 16.028 | 16.312 | 16.566 | 16.791 | 16.986 | 17.151 | 17.284 | 17.386 | 17.457 | 17.494 | 17.499 | 17.471 | 17.408 [ 17.311 | 17.178 | 17.009
62 0.984 | 1.936 | 2.858 | 3.750 | 4.615 | 5.451 | 6.261 | 7.044 | 7.800 | 8.531 [9.236 | 9.915 | 10.569 | 11.198 [ 11.800 [ 12.377 | 12.929 | 13.454 | 13.954 | 14.427 | 14.874 [ 15.294 | 15.686 | 16.052 | 16.389 | 16.699 | 16.980 | 17.232 | 17.455 | 17.648 | 17.811 | 17.943 | 18.044 [ 18.114 [ 18.151 | 18.156 | 18.127 | 18.065 | 17.969 | 17.838
63 0.985 [ 1.939 [ 2.865 | 3.763 | 4.634 | 5.478 | 6.297 | 7.090 | 7.857 | 8.600 | 9.318 | 10.011 [ 10.680 | 11.324 | 11.943 | 12.537 | 13.107 | 13.651 | 14.171 | 14.664 | 15.132 | 15.574 | 15.990 | 16.378 [ 16.740 | 17.074 | 17.381 | 17.660 | 17.909 | 18.130 | 18.322 | 18.483 [ 18.614 | 18.715 | 18.784 | 18.821 | 18.826 | 18.798 | 18.736 | 18.640
64 0.985 | 1.942 | 2.872 | 3.775 | 4.652 | 5.504 | 6.331 | 7.134 | 7.912 | 8.666 | 9.397 | 10.104 | 10.786 | 11.446 | 12.081 [ 12.692 | 13.280 | 13.842 | 14.381 | 14.894 | 15.383 [ 15.846 | 16.284 | 16.696 | 17.081 | 17.440 | 17.771 [ 18.075 | 18.352 | 18.600 | 18.819 | 19.009 | 19.169 [ 19.299 | 19.399 | 19.468 | 19.504 | 19.509 | 19.481 | 19.420
65 0.986 [ 1.945 [ 2.879 [ 3.787 | 4.670 | 5.529 | 6.364 | 7.176 | 7.965 | 8.730 | 9.473 |10.193 [ 10.890 | 11.564 | 12.215 | 12.842 | 13.447 | 14.028 | 14.585 | 15.118 [ 15.627 | 16.111 | 16.570 | 17.004 [ 17.413 | 17.795 | 18.151 | 18.480 | 18.782 | 19.057 | 19.303 | 19.521 | 19.710 | 19.869 | 19.998 | 20.097 | 20.166 | 20.202 | 20.207 | 20.179
66 0.987 | 1.948 | 2.885 | 3.798 | 4.687 | 5.553 | 6.396 | 7.217 | 8.016 | 8.792 | 9.547 | 10.279 | 10.990 | 11.678 | 12.344 | 12.988 | 13.609 | 14.208 | 14.783 | 15.335 | 15.864 [ 16.368 | 16.849 | 17.305 | 17.735 | 18.141 | 18.521 | 18.875 | 19.202 | 19.502 | 19.775 | 20.020 | 20.237 | 20.425 | 20.583 | 20.712 | 20.811 | 20.878 | 20.915 | 20.919
67 0.988 [ 1.951 [ 2.891 [ 3.808 | 4.703 | 5.576 | 6.427 | 7.257 | 8.065 | 8.852 | 9.618 |10.363 [ 11.087 | 11.789 | 12.470 | 13.130 | 13.767 | 14.383 | 14.976 | 15.546 | 16.094 | 16.619 | 17.120 | 17.597 | 18.050 | 18.479 | 18.882 | 19.260 | 19.612 | 19.937 | 20.236 | 20.508 | 20.752 | 20.967 | 21.154 | 21.312 | 21.441 [ 21.539 | 21.606 | 21.643
68 0.988 | 1.954 | 2.897 | 3.819 | 4.719 | 5.598 | 6.457 | 7.295 | 8.113 | 8.910 | 9.688 | 10.444 | 11.181 | 11.897 [ 12.592 [ 13.267 | 13.921 | 14.553 | 15.163 | 15.752 | 16.319 [ 16.863 | 17.385 | 17.883 | 18.358 | 18.808 | 19.234 [ 19.636 | 20.012 | 20.362 | 20.687 | 20.984 | 21.255 [ 21.498 | 21.713 | 21.899 | 22.057 | 22.185 | 22.282 | 22.350
69 0.989 [ 1.956 [ 2.903 | 3.828 | 4.734 | 5.620 | 6.486 | 7.332 | 8.159 | 8.967 | 9.755 |10.523 [ 11.272 | 12.002 | 12.711 | 13.401 | 14.070 | 14.719 | 15.346 | 15.953 [ 16.538 | 17.102 | 17.643 | 18.162 | 18.658 | 19.130 | 19.579 | 20.003 | 20.403 | 20.778 | 21.127 | 21.451 | 21.748 | 22.017 | 22.260 | 22.474 | 22.660 | 22.817 | 22.945 | 23.043
70 0.990 | 1.959 | 2.908 | 3.838 | 4.749 | 5.640 | 6.513 | 7.368 | 8.204 | 9.021 | 9.820 | 10.600 | 11.361 | 12.104 | 12.827 [ 13.531 | 14.215| 14.880 | 15.525 | 16.149 | 16.752 [ 17.334 | 17.895 | 18.434 | 18.951 | 19.445 | 19.916 [ 20.363 | 20.786 | 21.185 | 21.559 | 21.907 | 22.230 | 22.526 | 22.796 | 23.038 | 23.252 | 23.438 | 23.594 | 23.722
71 0.990 [ 1.961 [2.913 | 3.847 | 4.763 | 5.661 | 6.540 | 7.403 | 8.247 | 9.074 | 9.883 | 10.674 | 11.447 | 12.203 | 12.939 | 13.658 | 14.357 | 15.037 | 15.698 | 16.340 [ 16.961 | 17.562 | 18.141 | 18.700 | 19.237 | 19.753 | 20.245 | 20.715 | 21.161 [ 21.584 | 21.982 | 22.355 | 22.703 | 23.025 | 23.321 | 23.590 | 23.832 | 24.046 | 24.232 | 24.389
72 0.991 | 1.964 | 2.919 | 3.856 | 4.777 | 5.680 | 6.567 | 7.436 | 8.289 | 9.125 | 9.944 | 10.746 | 11.531 | 12.299 [ 13.049 [ 13.781 | 14.495 | 15.191 | 15.868 | 16.526 | 17.165 [ 17.784 | 18.382 | 18.961 | 19.518 | 20.054 | 20.568 [ 21.060 | 21.529 | 21.974 | 22.396 | 22.794 | 23.167 | 23.515 | 23.837 | 24.133 | 24.402 | 24.644 | 24.858 | 25.044
73 0.991 [ 1.966 [ 2.923 | 3.865 | 4.790 | 5.699 | 6.592 | 7.469 | 8.330 | 9.175 | 10.004 | 10.817 [ 11.613 | 12.393 | 13.156 | 13.901 | 14.630 | 15.341 | 16.034 | 16.708 | 17.364 | 18.001 | 18.618 | 19.215 | 19.793 | 20.349 | 20.884 | 21.398 | 21.889 | 22.358 | 22.803 | 23.225 | 23.623 | 23.996 | 24.344 | 24.666 | 24.962 | 25.232 | 25.474 | 25.688
74 0.992 | 1.968 | 2.928 | 3.873 | 4.803 | 5.717 | 6.616 | 7.501 | 8.370 | 9.223 | 10.062 | 10.885 | 11.692 | 12.484 | 13.260 | 14.019 | 14.761 | 15.487 | 16.195 | 16.886 | 17.559 | 18.213 | 18.848 | 19.465 | 20.061 | 20.638 | 21.194 | 21.729 | 22.242 | 22.734 | 23.202 | 23.648 | 24.070 | 24.468 | 24.842 | 25.190 | 25.513 | 25.809 | 26.079 | 26.321
75 0.992 [ 1.970 [ 2.933 | 3.881 | 4.815 | 5.735 | 6.640 | 7.531 | 8.408 | 9.270 | 10.118 | 10.952 [ 11.770 | 12.573 | 13.361 | 14.133 | 14.890 | 15.630 | 16.353 | 17.060 | 17.749 | 18.421 | 19.074 | 19.709 | 20.325 | 20.921 | 21.498 | 22.054 | 22.589 | 23.103 | 23.594 | 24.064 | 24.510 | 24.933 | 25.331 | 25.705 | 26.054 | 26.378 | 26.675 | 26.945
76 0.993 | 1.972 |1 2.937 | 3.889 | 4.827 | 5.752 | 6.663 | 7.561 | 8.445 | 9.316 | 10.173 | 11.016 | 11.845 | 12.660 | 13.460 | 14.245 | 15.015 | 15.769 | 16.508 | 17.230 | 17.935 [ 18.624 | 19.295 | 19.948 | 20.583 | 21.199 | 21.796 | 22.372 | 22.929 | 23.465 | 23.979 | 24.472 | 24.942 | 25.389 [ 25.813 | 26.212 | 26.587 | 26.937 | 27.261 | 27.559
77 0.993 [ 1.974 [ 2.941 | 3.896 | 4.839 | 5.768 | 6.686 | 7.590 | 8.482 | 9.361 | 10.227 | 11.079 [ 11.919 | 12.744 | 13.556 | 14.354 | 15.137 | 15.905 | 16.658 | 17.396 | 18.118 | 18.823 | 19.511 | 20.182 [ 20.836 | 21.471 | 22.088 | 22.685 | 23.263 | 23.820 | 24.357 | 24.873 | 25.366 | 25.838 | 26.286 | 26.711 | 27.112 | 27.488 | 27.839 | 28.164
78 0.994 | 1.976 | 2.946 | 3.904 | 4.850 | 5.785 | 6.707 | 7.618 | 8.517 | 9.404 | 10.279 | 11.141 | 11.990 | 12.827 [ 13.650 [ 14.460 | 15.256 | 16.038 | 16.806 | 17.558 | 18.296 [ 19.017 | 19.723 | 20.412 | 21.084 | 21.738 | 22.374 [ 22.992 | 23.591 | 24.170 | 24.729 | 25.267 | 25.784 | 26.279 | 26.752 | 27.202 | 27.628 | 28.030 | 28.408 | 28.760
79 0.994 [ 1.978 [ 2.950 [ 3.911 | 4.861 | 5.800 | 6.728 | 7.645 | 8.551 | 9.446 | 10.329 | 11.200 | 12.060 | 12.907 | 13.742 | 14.564 | 15.373 | 16.168 | 16.950 | 17.717 | 18.470 | 19.208 | 19.930 | 20.637 | 21.327 | 22.000 | 22.655 | 23.293 | 23.912 | 24.513 | 25.093 | 25.654 | 26.194 | 26.713 | 27.210 | 27.684 | 28.136 | 28.564 | 28.968 | 29.347
80 0.995 | 1.979 | 2.954 | 3.918 | 4.872 | 5.815 | 6.749 | 7.672 | 8.585 | 9.487 | 10.378 | 11.259 | 12.128 | 12.985 | 13.831 [ 14.665 | 15.487 | 16.295 | 17.091 | 17.873 | 18.641 [ 19.394 | 20.133 | 20.857 | 21.565 | 22.256 | 22.931 [ 23.588 | 24.228 | 24.849 | 25.452 | 26.035 | 26.597 | 27.140 | 27.660 | 28.160 | 28.636 | 29.090 | 29.520 | 29.926
81 0.995 [ 1.981 [2.957 | 3.924 | 4.882 | 5.830 | 6.769 | 7.698 | 8.617 | 9.527 | 10.426 | 11.315 [ 12.194 | 13.062 | 13.919 | 14.764 [ 15.598 | 16.419 | 17.228 | 18.025 | 18.808 | 19.577 | 20.332 | 21.073 [ 21.798 | 22.508 | 23.201 | 23.878 | 24.538 | 25.180 | 25.804 | 26.409 | 26.994 | 27.559 | 28.104 | 28.627 | 29.129 | 29.608 | 30.064 | 30.496
82 0.996 | 1.983 | 2.961 | 3.931 | 4.892 | 5.844 | 6.788 | 7.723 | 8.649 | 9.565 | 10.473 | 11.370 | 12.258 | 13.136 | 14.004 | 14.860 | 15.706 | 16.540 | 17.363 | 18.173 | 18.971 [ 19.756 | 20.527 | 21.284 | 22.027 | 22.754 | 23.466 | 24.163 | 24.842 | 25.505 | 26.149 | 26.776 | 27.384 [ 27.972 | 28.540 | 29.087 | 29.613 | 30.117 | 30.599 | 31.058
83 0.996 | 1.984 [ 2.964 | 3.937 [ 4.901 | 5.858 | 6.807 | 7.747 | 8.679 | 9.603 | 10.518 | 11.424 | 12.321 | 13.209 | 14.087 | 14.954 [ 15.812 | 16.659 | 17.494 | 18.318 [ 19.130 | 19.930 | 20.717 | 21.491 [ 22.250 | 22.996 | 23.726 | 24.441 [ 25.141 | 25.823 | 26.489 | 27.137 | 27.766 | 28.377 | 28.968 | 29.539 [ 30.090 | 30.619 | 31.126 | 31.611
84 0.996 | 1.986 | 2.968 | 3.943 | 4.911 | 5.871 | 6.825 | 7.771 | 8.709 | 9.640 | 10.562 | 11.476 | 12.382 | 13.279 | 14.167 [ 15.046 | 15.915 | 16.774 | 17.623 | 18.460 | 19.286 [ 20.101 | 20.903 | 21.693 | 22.470 | 23.232 | 23.981 [ 24.715 | 25.433 | 26.136 | 26.822 | 27.491 | 28.142 | 28.775 | 29.389 | 29.984 | 30.559 | 31.112 | 31.645 | 32.155
85 0.997 [ 1.987 [ 2.971 | 3.949 | 4.920 | 5.884 | 6.842 | 7.794 | 8.738 | 9.675 | 10.605 | 11.527 | 12.442 | 13.348 | 14.246 | 15.136 | 16.016 | 16.887 | 17.748 | 18.599 [ 19.439 | 20.268 | 21.086 | 21.891 [ 22.684 | 23.464 | 24.230 | 24.982 | 25.720 | 26.442 | 27.149 | 27.838 | 28.511 | 29.166 | 29.803 | 30.421 | 31.019 | 31.598 | 32.155 | 32.690
86 0.997 | 1.989 | 2.974 | 3.954 | 4.929 | 5.897 | 6.860 | 7.816 | 8.766 | 9.710 | 10.647 | 11.577 | 12.500 | 13.415 | 14.323 [ 15.223 | 16.114 | 16.997 | 17.870 | 18.734 | 19.588 [ 20.431 | 21.264 | 22.085 | 22.894 | 23.691 | 24.474 | 25.245 | 26.001 | 26.742 | 27.469 | 28.179 | 28.873 | 29.550 | 30.209 | 30.850 | 31.472 | 32.074 | 32.656 | 33.217
87 0.997 [ 1.990 [ 2.977 | 3.960 | 4.937 | 5.909 | 6.876 | 7.837 | 8.793 | 9.743 | 10.687 | 11.625 | 12.556 | 13.480 | 14.398 | 15.308 [ 16.210 | 17.104 | 17.989 | 18.866 | 19.733 | 20.591 | 21.438 | 22.274 | 23.099 | 23.912 | 24.713 | 25.501 | 26.276 | 27.037 | 27.783 | 28.513 | 29.228 | 29.927 | 30.608 | 31.271 | 31.917 | 32.543 | 33.149 | 33.735
88 0.998 | 1.991 | 2.980 | 3.965 | 4.945 | 5.921 | 6.892 | 7.858 | 8.820 | 9.776 | 10.726 | 11.672 | 12.611 | 13.544 | 14.470 [ 15.390 | 16.303 | 17.208 | 18.106 | 18.995 | 19.875 [ 20.746 | 21.608 | 22.459 | 23.300 | 24.129 | 24.947 | 25.753 | 26.545 | 27.325 | 28.090 | 28.841 | 29.576 | 30.296 | 30.999 | 31.684 | 32.352 | 33.002 | 33.632 | 34.243
89 0.998 | 1.993 [2.983 [ 3.970 [ 4.953 | 5.933 | 6.908 | 7.879 | 8.845 | 9.807 | 10.765 | 11.717 | 12.664 | 13.605 | 14.541 | 15.471 [ 16.394 | 17.310 | 18.219 | 19.120 [ 20.013 | 20.898 | 21.773 | 22.639 | 23.495 | 24.341 | 25.175 | 25.998 [ 26.809 | 27.606 | 28.391 | 29.161 [ 29.917 | 30.657 | 31.381 | 32.089 | 32.780 | 33.453 | 34.107 | 34.741
90 0.998 | 1.994 | 2.986 | 3.975 | 4.961 | 5.944 | 6.923 | 7.898 | 8.870 | 9.838 | 10.802 | 11.761 | 12.716 | 13.665 | 14.610 [ 15.549 | 16.482 | 17.409 | 18.329 | 19.242 | 20.148 [ 21.046 | 21.935 | 22.815 | 23.686 | 24.547 | 25.398 [ 26.238 | 27.066 | 27.882 | 28.685 | 29.474 | 30.250 | 31.011 | 31.756 | 32.486 | 33.198 | 33.894 | 34.571 | 35.230
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KET LUAN

Qua thoi gian 1am do 4n tét nghiép véi su cb gang cla ban than va dic
biét 1a sy hudng dan nhiét tinh cua thay gidgo PGS.TS Nguyén Trong Hoan
cling toan thé céc thay gido trong bd mén em da hoan thanh nhiém vu dugc
giao. Ciing nhu tinh than chung nham 1am quen véi viéc tinh todn va thiét ké
em d3 hoan thanh d0 4n: ¢ Thiét ké hé théng ldi ¢ cwong hod cho xe du
lich’

Trong d6 4n nay em da lam dugc nhiing viéc sau:
= Néu lén su lam viéc cua hé théng 141, su lam viéc cua tro luc lai.
= Tinh toan hé thong 14i truc ring thanh ring, tinh toan tro luc 14i.

* Pua ra chuong trinh tinh toan trén Matlab
Phén ban v& em c6 cic ban vé:

= Ban vé co cau l4i.

= Ban v& ché tao Rotuyn.

Vi diéu kién thoi gian c6 han, trinh d kinh nghiém con bi han ché ma
khéi luong cong viée 16n cho nén chat luong d6 4n con han ché, con nhiéu
thiéu sét trong phan tinh todn va két ciu c6 thé chua hop ly. Rat mong su
déng g6p v kién cua cdc thiy trong bd mén dé dd 4n cua em duoc hoan
chinh hon.

Em xin chéan thanh cam on!
Ha Noi 10/2009
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