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Noi dung d6 an tap trung thiét ké va tinh toan cac hé théng co ban trén xe tai tu do
HD270 bao gom: hé théng phanh khi nén, hé thong treo, hé thong 1ai va két cau thung
xe tu d0. Dé tai dugc thuc hién dua trén nhu cau thuc té cua nganh van tai, dac biét
trong linh vuc x4y dung, khai thac vat liéu — noi yéu cau nhitng phuong tién cé tai

trong 16n, van hanh 6n dinh va an toan cao.

Duya trén nén tang kién thirc da hoc, nhom sinh vién da ap dung cac phuong phéap
tinh toan co hoc, md phong hé thong va phan tich k¥ thuat dé xay dung mot moé hinh
thiét ké hoan chinh, dam bao dung cac quy chuan hién hanh nhu QCVN
09:2015/BGTVT va Thong tu 42/2014/TT-BGTVT. Cac ndi dung tinh toan chinh bao
g@)m xac dinh phan bd trong luong, toa do trong tam, Iua chon va thiét ké cac co cau
phanh, treo va lai, cling nhu tinh toan bén cho céc chi tiét chiu luc chinh cua thung va

hé théng nang thuy luc.

Ngoai ra, nhém di thyc hién mo phong cac hé thong phanh, treo va l4i bang phan
mém Matlab Simulink nham kiém tra va danh gia hiéu qua thiét ké trong cac diéu kién

lam viéc khac nhau.

Két qua dat duoc khong chi giup sinh vién cing c6 kién thirc chuyén nganh, ma con
rén luyén k¥ ning thiét ké k¥ thuat, moé phong hé théng va trinh bay bao cao khoa hoc

— lam nén tang viing chac cho qua trinh lIam viéc sau nay.



LOI NOI PAU

Trong nhiing nim gan ddy, nganh van tai tai Viét Nam va trén thé giéi da co
nhing budc phat trién manh mé&, déng vai tro then chdt trong hoat dong san xuat, phan
phdi va xdy dung co s¢ ha ting. Cung véi d6, nhu ciu str dung cac phuong tién van
chuyén co tai trong 16m, hi¢u suét cao va do bén on dinh ngay cang gia tang, dic bi¢t la
trong linh vic xay dung va khai thac vat liéu. Diéu nay dit ra yéu ciu cip thiét trong
viéc nghién ctru, thiét ké va hoan thién cac hé théng co ban trén xe tai nhu hé théng

phanh, 14i, treo va két ciu phan thung pht hop véi diéu kién thuc té tai Viét Nam.

Trong s6 cac dong xe tai nang phd bién hién nay, Hyundai HD270 1a mot thuong
hiéu duoc danh gia cao nho su 6n dinh, bén bi va hiéu suat lam viéc dang tin cdy. Xe
HD270 s6 hiru hé thdng truyén dong manh mé, ciu tric khung gam chic chin, kha ning
hoat dong linh hoat trong méi trudng khic nghiét va duoc Gmg dung rong rii trong cac
cong trinh xay dyng, giao thong va cong nghi¢p khai thac. Chinh vi vay, HD270 duogc
lya chon Iam xe tham khdo trong dé tai d6 4n nham dam bao tinh thyc tién va st véi

nhu cau st dung thuc té.

Xuit phat tr Iy do d6, nhom em da chon thuc hién dd an tot nghiép véi dé tai:
“Tinh toan thiét ké hé théng phanh, 14i, treo va thiét ké phan thung tu do xe tai dya theo
xe tham khao HD270” duoc thuc hién véi muc tiéu:

- Tim hiéu sau vé nguyén 1y hoat dong va cdu tao ctia cac hé thong co ban trén
xe tai nang.

- Van dung kién thire da hoc dé tinh toan thiét ké hé théng phanh khi nén, hé
théng lai, hé théng treo, va thiét ké thung xe tu do phu hop véi tai trong va
diéu kién 1am viéc.

- Nang cao ning lyc thiét ké k¥ thuat, phan tich hé théng co khi dong luc va

hi€u rd hon vé chuyén nganh

Thong qua qué trinh thyc hién, d6 an khong chi gitip em ciing ¢6 kién thirc chuyén
mon ma con rén luyén k¥ ning giai quyét van dé, tu duy k¥ thuat va phuong phap lam

viéc khoa hoc.



Chung em xin chan thanh cam on thdy Luu Dtrc Lich d3 tan tinh huéng dan, dinh
huéng va hd trg em trong sudt qua trinh thue hién db an. Dong thoi, em ciing xin giri 10i
cam on dén quy thay c6 trong bd mon, gia dinh va ban bé di luén déng hanh, dong vién

va tao dieu kién thuan lgi dé em hoan thanh t6t nhi€ém vu nay.

Mic du ching em di nd lyc hét minh, nhung do gidi han vé thoi gian va kinh
nghiém thyc tién, dd an khong tranh khoi nhitng thiéu sot. Em rat mong nhan dugc su
dong gop ¥ kién tir quy thiy c6 dé hoan thién hon trong hanh trinh hoc tip va nghé

nghi¢p sau nay.

Sinh vién thuc hién

Hoang Trung Hiéu
Tran Anh Tuan
Vo Sy Tién

Lé Kim Huy
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Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

CHUONG 1. THIET KE TONG THE

1.1. Giéi thigu chung vé xe HUYNDAI HD 270
1.1.1. Lich si hinh thanh HUYNDAI HD 270

Hyundai Motor Company - thuéc Hyundai Kia Automotive Group - 1 hing san xuat
6t6 16n nhat Han Quéc va dang tha 5 thé giéi vé doanh sé ban hang nam. Dit try so
chinh & Seoul, Hyundai diéu hanh nha may san xuat 6to 16n nhat thé gigi tai Ulsan véi

cong suat 18n ti 1.6 triéu xe/nam.

Hinh 1.1. Logo Huyndai

Biéu twong cua Hyundai, chit “H” duoc viét cach diéu, tuong trung cho hinh anh céng
ty va khach hang dang bat tay nhau. Trong tiéng Han, Hyundai c6 nghia 1a “hién dai”.
Thi truong Viét Nam Hyundai da tao duoc thuong hi€u & cac dong xe nhu du lich, xe
tai, xe khach voi cdc miu ma da dang phan bé ¢ nhiéu phan khiic gia khac nhau gitip
cho khach hang c6 nhiéu sy lya chon.

Hién tai & dong xe tai nang Hyundai dang kinh doanh va 1ap rap nhiéu loai xe nhu : Xe
tai Cargo , xe tai Dump , xe tai Mixer , xe tai dau kéo...

Trong d6 dong xe tai tw d6 Hyundai HD 270 1a mau xe dang duoc su dung nhiéu trong
moi trudng lam viée doi hoi sy chiu tai va do bén bi 16n. Va véi sy hoan hao cia minh
thi Hyundai HD 270 da tao duoc Su tin tudng ctua khach hang.

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 1



Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Dong xe tai nhap khau Hyundai 15 tin HD270 1a dong xe thuong mai cua tap doan
Hyundai Han Qudc véi cac san pham HD270 bon tron va HD 270 tai ben. Xe tai
Hyundai HD270 véi ngoai thit duoc thiét ké hién dai ning dong, kiéu dang khi dong
hoc gitip ting kha ning tiét kiém nhién liéu khi van hanh.

Hyundai HD270 duoc trang bi dong co Diesel thé hé mgi D6AC 6 xy lanh thing hang,
dung tich 11.149cc, cong suat (320Ps, 360Ps, 380Ps) manh mé& bén bi va mirc tiéu hao
nhién liéu thap, tiéu chuan khi thai Euroll. Gam xe tai Hyundai 15 tin HD270 chéc
khoe, kha ning ché qua tai cao nhat trong cac dong xe cung phan khic trén thi trudng
1.2. Co sé va nguyén tic thiét ké
1.2.1. Co sé thiét ké

Thiét ké xe tai thung hang can cin ctr vao yéu cau cua san pham va céc tiéu chuan, quy
chuan qudc gia va tiéu chuan, quy chuan nganh.
1.2.1.1. Quy chugn QCVN 09 : 2015/BGTVT

QCVN 09:2015/BGTVT “Quy chuan ky thuat qudc gia vé chat lugng an toan ki thuat
va bao vé moi trudng doi vai 6 t6” Do Bo Giao thong Van tai ban hanh ngay 31/12/2015.
Quy chuan nay quy dinh cac yéu cau vé kiém tra chit luong an toan k¥ thuat va bao vé
moi trudng cac kiéu loai 6 to san xuat, lap rap va nhan khau duoc dinh nghia trong
TCVN 6211 “Phuong tién giao thong dudng bd - Kiéu - Thuat ngir va dinh nghia” va
TCVN 7271 “Phuong tién giao thong duong bo - O t6 — Phan loai theo muc dich sir
dung”.

a. Quy dinh vé cac thong sd kich thuéc cua xe

- Chiéu dai: Khong 16n hon 20 m ddi véi xe khach ndi toa, Khong 16n hon 12,2 mddi
VGi cac loai xe con lai.

- Chiéu rong: Khong 16n hon 2,5 m.

- Chiéu cao: Khong 16n hon 4,2 m ddi véi xe khach hai ting; Khong 16n hon 4 mdbi

Véi cac loai xe khéac. Ngoai ra, ddi véi cac loai xe co khéi lugng toan b khong 16n hon
5 tan thi chiéu cao caa xe phai thoa man diéu kién sau:

H, o S1L75xW, (1.1)
- Trong do:
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ H, . - chiéu cao lon nhat cho phép cua xe;
+ W, - khoang cach giita tam vét tiép xtc cua hai banh xe sau v6i mat duong (truong
hop truc sau lip banh don).

+ W, - khoang cach giira tam vét tiép xtic clia hai banh xe sau phia ngoai v6i mat dudng

(treong hop truc sau lip banh kép).

- Chiéu dai dudi xe: Khong 16n hon 65% chiéu dai co s¢ d6i véi xe khach (xe khach
ndi toa dugc tinh cho toa xe dau tién; Khong 16n hon 60% chiéu dai co sd dbi vai xe tai
(khong ap dung dbi voi xe tai chuyén dung TCVN 7271).

- Khoang sang gam xe: Khong nho hon 120 m (trir cac loai xe chuyén dung)
b. Tai trong truc cho phép 16n nhat
- Truc don: 10tén
- Truc kép phu thudc vao khoang cach hai tdm truc d
+ d <1,0 mddi véi xe 11tan
+1,0<d <1,3 mddi véi xe 16 tan
+ d >1,3 mddi véi xe 18tin
- Truc ba phu thudc vao khoang cach hai tim truc lién ké nho nhat d
+ d <1,3 mddi véi xe 21tin
+ d >1,3 mddi véi xe 24 tan
c. Tai trong toan bd cho phép 16n nhat
- D6i véi xe than lién:
+ C6 tong sb truc bang hai, tong trong lwong cua xe <16tin
+ C6 tdng s6 truc bang ba, tong trong lwong cua xe < 24tan
+ Co tong sb truc bang bdn, tong trong lwong cia xe < 30tan
+ C6 tong s truc bang ndm hoic Ién hon, tong trong lwong cua xe < 34tan

- Dol véi t6 hop xe dau kéo véi so mi ro modc:

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ C6 tong s truc bing ba, téng trong lwgng cua xe < 26tin

+ C6 tong sb truc bing bdn, tong trong luong cua xe < 34tin

+ C6 tong s truc bing niam, tong trong lwong cua xe < 44 tan

+ C6 tong s truc bang sau hoic 16n hon, tong trong lugng cua xe < 48tan

- Pdi véi to hop xe than lién kéo ro modc hodc so mi ro modc: Téng trong lugng cua
to hop xe gém téng trong lugng cua xe than lién va téng cac tai tron truc xe cua ro modc

hoac so mi ro modc dugc kéo theo, nhung khong dugc l6n hon 45t4n.
d. Khéi luong phan bd 1én cum truc dan hudng khi khong tai va day tai
- Khong nho hon 25% doi véi xe khach (trir xe 6 to khach thanh pho)
- Khong nho hon 20% ddi véi cac loai xe khac

e. Goc 6n dinh ngang tinh cua xe

- Khi khong tai khong nho hon 28° ddi voi xe khach hai ting; 30° d6i véi xe co khdi
luong toan bd khong 16n hon 1,2 1an khéi lwong ban than; 35° d6i vai cac loai xe con

lai.

f. Khéi lwong tinh toan cho mot nguoi

- Pugc xéac dinh theo yéu cau ciia nha san xuat nhung khong duoc nhé hon 65 kg/nguoi.
1.2.1.2. Théng tw s6 42/2014/TT-BGTVT

Thong tu quy dinh vé thiing xe ciia xe ty do, xe xi téc, xe tai tham gia giao thong duong
b6 duoc B trudng B Giao thong van tai ban hanh ngay 15 thang 9 nam 2014.

Bang 1.1. Quy dinh vé chiéu dai toan bo cua xe (L ), chiéu cao bén trong cua thing xe
(H, ) va khoi luong riéng biéu kien (7, )

TT Loai phuong tién L (m) H, (m) 7, (tin/m?®)

Xe ty d0 ¢6 tong so truc bang hai
1 | va c6 khéi lugng toan b cho phép | <5,0 - >0,8
tham gia giao théng nho hon 5 tan

5 | Xetudocotong so truc bang hai | < 6.0

v

1,2
va c6 khoi luong toan bd cho phép

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

tham gia giao théng tir 5 tan dén
dusi 10 tan

O t6 tai ty d6 va ro modc tai tu do
¢6 tong so truc bang hai va co khoi
lugng toan bo cho phép tham gia

giao thong tir 10 tan tré 1én

So mi ro mode tai tu d6 mot truc

O t6 tai tu d6 va ro modc tai tu d6
c6 tong sb truc bang ba

So mi ro mooc tai tu do co tong so

truc bang hai

O t6 tai ty d6 va ro modc tai tu do
c6 tong sb truc bang bdn

So mi ro modc tai tu d6 c6 tdng sb
truc bang ba

O t6 tai tu d6 va ro modc tai tu do
¢6 tong so truc bang nam

So mi ro modc tai tu do ¢ tong 6
truc bang bon

<10,2

O 6 tai va ro modc tai (thiing ho

khong ¢6 mui phi)

IA

0,3,

So mi ro mode tai (thung ho khong

c6 mui phu)

<0,45

O 6 tai va ro mooc tai (thung ho co
mui pht)

10

So mi ro mode tai (thung hd c6 mui
phu)

<12,4

<1,07W, nhung

khong 16n hon

2,15 m, trir cac
xe ¢ khéi luong

toan bg cho phép

Nhém sinh vién thuc hién: Trin Anh Tuin

V3 Sy Tién
Hoang Trung Hiéu
L& Kim Huy
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tham gia giao
thong

1.2.2. Nguyén tic thiét ké
- Nguyén tic vé két ciu co khi

+ Khung gam chiu lyc tdt, khung xe phai c6 dé cung viing cao dé chiu dwoc tai trong

l6n.Duoc gia cd thém tai cac diém chiu luc 16n nhu truc sau va phan ndi thung xe.

+ Hinh dang thung xe phai dam bao kha niang d6 vat liéu nhanh chong, khong bi dinh
hay ton dong. Vat liéu ché tao thung thuong 1a thép cudng do cao dé chiu luc va mai

mon tot.

+ Hé thdng nang ha an toan st dung co cau thay luc véi xi lanh nang thung dam bao do
bén cao. Goc nang tbi wu tir 45 — 60 do dé dam bao xa hang hiéu qua

- Nguyén tac vé dong luc hoc va van hanh

+ Phan bo tai trong hop 1y trong tdm xe phai dugc tinh toan ki dé tranh 1at khi do
hang.Cau sau chiju luc chinh, trong khi cau trude dam bao diéu huéng linh hoat.

+ Giam lyc can khong khi dé xe van hang on dinh & téc d6 cao. Hinh dang cabin va két

c4u thung xe duoc toi vu héa dé giam luc can gio.

+ Pong co cd md-men xoadn cao dé kéo tai nang. Hop s6 co cap so thap dé hd tro khi di
chuyén trén duong déc hodc dia hinh kho khan.

- Nguyén tic an toan k¥ thuat

+ Phanh khi nén hodc phanh thay luc c6 trg luc @& dam bao an toan khi ché tai nang.
Phanh phu tro nhu phanh dong co hodc phanh ABS dé hd tro khi xe xudng déc.

+ Str dung hé thdng treo nhip 14 hoic treo hoi dé chiu tai tét hon. Giam chan thay luc

gitip xe van hanh ém ai, giam rung lac.
- Nguyén tac vé bao tri va do bén

+ Thiét ké cac bo phan dé thao lap dé sira chita nhanh chéng. Céc diém boi tron, kiém
tra dau nhét duoc b tri thuan tién

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ Vat liéu chiu luc tét, chdng dn mon, hé théng khung va thung xe dugc son phi chdng
gi dé tang tudi tho.

1.3. Xac dinh vi tri lip diit thing hang va phan bé khoi hrong

Bang 1.2. Thong s kich thudc dau vao

STT Tén goi Ky hiéu Gia tri Don vi
1 Chiéu dai co so L, =WB 3940 mm
2 Chiéu dai dau xe L, 1495 mm
3 Chiéu dai phan ctimg dudi sat xi L, 1970 mm
4 Chiéu dai lap thung L, 5113 mm

Khoang cach tir dudi cabin dén
5 N X 300 mm
dau thung xe

Khoang cach giira tdm truc 2 va 3

6 h L, 650 mm
dén truc 3

7 Chiéu dai cabin L, 2330 mm

8 Chiéu dai thung L, 4813 mm

Bang 1.3. Thong s6 khéi luong dau vao

STT Tén goi Ky hiéu Gia tri Don vi

1 Khéi luong ban than 6 t6 co so G 11400 Kg

(o

Khoi lwgng ban than 6 t6 co s& phan bd
g ban | P Q, 4560 Kg
lén truc 1

Khoi lugng ban than 6 t6 co sé phan bo
3 . ‘ Q 6840 Kg
l1én truc 2 va 3

4 Khdi lwong thung va hang hoa G, +G, 12167 Kg
5 Khoi luong kip lai G, 195 Kg
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Dé tai cho bai toan thiét ké t6i wu sao cho 6 t6 thiét ké c6 khdi lugng toan bo va khdi
lwong hang hoa chuyén ché ciing nhu chiéu dai thing hang va chiéu dai toan bo 6 t6 dat
gia trj gidi han 16n nhét theo tiéu chuén, quy chuan Viét Nam QCVN09/2015/BGTVT;
TT42/BGTVT va quy dinh cia nha san suit. Goi khoang cach tir trong tim thung hang

t61 tAm truc 2 va 3 14 OS . Vay OS 1a mot 4n can tim. Ta thuc hién tinh toan sau day:

Gk1

- Lt —
i1 S — L1l — = o

| detal

Zo2

Hinh 1.2. So d6 tinh toan vi tri lip dat thung hang va phan bd khéi luong

+ G, - Khéi lwgng cia kip lai

+ G, - Khéi lugng ban than sit Xi

+ G, - Khéi lugng cac chi tiét phu

+ G, - Khéi lugng thung hang

+ Q- Khéi lugng hang hoa

+ G,, - Khdi lwgng toan bd 6 to

+ Z,,2,,Z,- Khdi lugng ban than sat xi phan b 1én cac truc 1,2,3,4
+ L, - Chiéu dai dau xe

+ L, - Chiéu dai dudi sat Xi

+ WB - Chiéu dai co sé tinh toan cua Sat xi

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ L (i =1 2,3) - Khoang cach cac truc
+ L, - Chiéu dai lap dat thung cua sat xi;
+ L - Chiéu dai tong thé 6 t6
+ A - Chiéu dai phan tho cua dudi thung hang so vé6i khung xe
+ L, - Chiéu dai thung hang
+ OS - Khoang céch tir trong tim thung hang va hang hoa dén tdm cum truc sau.
1.3.1. Xdc dinh vi tri lip dat thing hang
Chiéu dai toan bo cua xe thiét ké:
L =L, +L +x=2230+4813+300 = 7443 mm (1.2)
Chiéu dai phan tho cua dudi thung hang so voi khung xe:
A=L —(L+L +L,) (1.3)
A=L, —(L, +L, +L,)=7443—(3940+1495+1970) = 38 mm
Chiéu dai dudi xe:
ROH =L +A (1.4)
ROH =L, +A=1970+38=2008 mm

Khoang cach tir trong tdm thung hang va trong tim hang hoa dén tim cum tryc sau:

0S = % —ROH (1.5)
0S =%—ROH :$—2008=399 mm

1.3.2. Xdc dinh phdn bé khéi lwreng ciia xe

- Khéi lugng ban than ciia 6 t6 sat xi tai: G =11400 kg
- Khéi luong thung: G, =1457 kg

- Khéi lugng ban than 6to thiét ké: G, =G, + G, =12857 kg

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- Khéi luong kip 14i 03 nguoi: G, =65x3=195kg
- Khéi luong hang hoéa: G, =10710 kg

Khéi lwong toan bd theo quy dinh vé tiéu chuan tai trong téi da cho xe tai phd bién,
dwa trén Quy chuan ky thuat quoc gia QCVN 41:2019/BGTVT, [G,, ] = 24000 kg
Glx Gh

T Z1 1223

3541 | 399 |

1495 3940 _ 1970

Hinh 1.3. Phéan bd luc tac dung
- Trong do

+ Z, - Phan lyc tai banh xe phia trudc
+ Z,, - Phan lyc tai banh xe phia sau
+ G, - Trong luong kip lai
+ G,, - Trong lugng thung
+ G, - Trong lugng hang hoa

- Tinh toan cho xe co6 tai

dM,=0=Z xL, =G, xL,+G, xn+G, xn

:>Zl:GIXxLO+thn+Gthxn (1.6)
L,
7 - G, xL, +G,xn+G, xn _ 195x3940+10710x 399 +1457 x 399 1427 kg
L, 3940
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

dM, =07, xL, =G, xm+G, xm

G xm+G,xm

=7, 3 (1.7)
7, - G, xm+G, xm _ 10710x3541+1457 x 3541 ~ 11016 kg
L, 3940
Trong lugng phéan b 1én ciu trudc:
G, 122
Z,=2,+Q + ) :1427+4560+7: 6048 kg
G
Z,=2,+Q + 2Ctp (1.8)
Trong lugng phéan bd 1én cau sau:
G
Z,=7,+Q, +7°‘p (1.9)
G
Z.=7Z,+Q,+ 2“" =11016 + 6840 + % =17917 kg
Tinh toan cho xe khi khong tai (ttc G, =0) ta co:
Trong luong phan bd cau trudc:
G, G, ,xL,+G xn G,
Z.=2,+Q + 2"’ = LOLO 4+ Q+ T"’ (1.10)
z - 195x 3940 +1457 x 399 4560+ 122 _ 4964 kg
3940 2
Trong lugng phan bd cau sau:
G, G xm G,
Z. :ZZ.+Q2+7‘p=tT+Q2+ 2“’ (1.11)
14573541 | ea40+122 _g2104g
3940 2

Tai trong cua thung dat 1én cau trudc va sau:

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Z,, 399
e =72 (K _
)

th2
Ly +Z,,=1457 ( kg Ly, = 1323( kg )

Tai trong hang hoa dit 1én cau trude va sau:

Z,, 399
o =7 (g _
)

th2
Z,., =9725(k
Zy, + 2y, =10710( kg 2 (ko)

Bang 1.4. Bang phan b trong luong 1én céc truc cua 6 to thiét ké

Thanh phan khéi Truc trudce Tryc sau
TT Ky hi¢u | Toan bo(kg)
lwong (kg) (kg)
Trong luong ban
g | Tonguonghbe G, 11400 4560 6840
than 6 t6 co s&
Trong luon
2 Png wong G, 1457 100 1357
thung hang
Trong luong ki
3 REEREEP g, 195 195 0
lai
Trong luong han
4 RETHORETE |, 10710 985 9725
hoa cho phép chd
Trong lugng 6 t6
5 | thiét ké khi khong G, 13174 4964 8210
tai
Trong luong toan
6 | booto thiét ké G, 23884 6048 17917
HD 270
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 S§ Tién
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1.4. Xac dinh toa d trong tam

Viéc x4c dinh toa do trong tam cua 6 t6 1a budc quan trong gitip ta xac dinh mue do 6n

dinh cuaa 6 t0, kha nang gidi han lat khi cho hang cling nhu luc khong tai khi xe chay

trén duong doc hoic trén duong nghiéng ngang. it cac luc phan tac dung 1én ta duoc

so d6 nhu hinh 1.1
- Trong dé
+ G - Trong luong cua xe
+ G, - Trong lugng cua thung xe
+ G, - Trong lugng cua thung hang
+ Z,,Z,- Phan lyc tai truc banh xe trudc va sau
+ a,b- Khoang céach tir trong tAm ctia xe dén cau trudc va cau sau

Toa dg trong tam theo chiéu doc duoc xac dinh theo cong thuc:

- Khi day tai
a=Zxb (1.12)
G,
o Z,xL, _ 17917 x 3940 _ 2956 mm
G, 23884
b=L,—-a (1.13)
b=L,—a=3940-2956 =984 mm
- Khi khong tai
a=2xb (1.14)
GO
a4 Z,xL, _ 8210x3940 2455 mm
G, 13174
b=L,—-a (1.15)
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
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b=L,—a=3940-2455=1485 mm
Toa dg trong tam theo chiéu cao dugc xé4c dinh theo cong thuc:

o > G x h,
g G

- Trong do
+h, - Chiéu cao trong tam cta 6 to thiét ké
+ G, - Trong luong thanh phan thi i
+ h, - Chiéu cao trong tam thanh phan thi i
+ G - Trong lugng toan tai cua o0 to
Theo thong s6 Kk thuat cua xe, ta co
+ Trong lugng sat xi xe co s6 G, =11400 kg
+ Chiéu cao trong tim sat xi xe co s h, =810 mm
+ Trong luong thung tai G, =1457 kg
+ Trong luong kip 1lai G, =195 kg
+ Chiéu cao trong tam kip 1ai h =1315 mm
+ Chiéu cao trong tdm thung tai h, =1745 mm
+ Trong lwong hang hoa khi day tai G, =10710 kg
+ Chiéu cao trong tdm cua hang hoa khi day tai h, =1720 mm
Chiéu cao trong tam ctia 6 t6 thiét ké khi day tai

G xh +G xh +G, xh +G, xh,

h, G

~ 11400x810+1457x1745+10710x1720+195%x1315
’ 23884

h

Chiéu cao trong tam cta 6 to thiét ké khi khong tai

=1275 mm

(1.16)

(1.17)

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

_GCSXhCS+Gt><ht+GnXhﬂ

h 1.18
; GG (1.18)
11400x810+1457x1745+195%x1315
h = =913 mm
’ 2388410710
Bang 1.5. Bang thong s6 vé toa d6 trong tam ctia xe
O 6 tai
TT G|kg] L[mm] | a[mm] | b[mm] | h [mm]
HD270
1 Khi khong tai 13174 3940 2455 1485 913
2 Khi day tai 23884 3940 2956 984 1275
1.5. Tinh toan dong luc hoc kéo
1.5.1. Cdc thong so tinh todn
a. Phan bd trong luong 6 to tai
- Phan b tai trong cau trudc
Z, =6048 kg = 60480 N
- Phan b tai trong cau sau
Z,=17917 kg =179170 N
b. Hé s6 can lan
Heé s6 can lan duogc x4c dinh theo cong thac
V 2
f=f x| 1+-m 1.19
° ( 1500) (1.19)

- Trong do
+ f,- Heé s6 can lan tng vai toe do di chuyén cia xe. Chon f, =0,015
+V__ - Van toc cyc dai cuaxe. V., =98,7 km/h=27,417m/s

Thay vao ta cé:

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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2
27,4107 J 0,023

f= 0,015><(1+

c. Hé s6 can khong khi
Hé sb can khong khi K , né phy thudc vao dang 6 t6, chat luong bé mat va bién dang

ctia than vé, phy thude vao mat do khong khi [ Ns*/m* |. Theo bang | — 4séch Iy thuyét
0 t6 ta chon K =0,7 [NS2 /m“]
d. Dién tich can chinh dién cua 6 t6

Dién tich can chinh dién cua 6 t6 dugc xac dinh bang cong thic

F=BxH (1.20)

- Trong do

+ B- Chiéu rong co s¢ cta xe. B = 2495 mm = 2,495 m

+ H - Chiéu cao I6n nhat cia xe. H =3130 mm =3,13m

Thay vao ta c6

F=2495%313=7,8m

e. Ban kinh lam viéc cua banh xe

Ban kinh lam viéc cua banh xe

(B +2jx 25,4
r=A 1.21
bx x 1000 ( )
(B+gjx25,4 (12+22’5j><25,4
F = A X =0,95x% =0,56
1000 1000

- Trong do
+ A - Hé s6 16p ap suat cao A =0,945+0,95chon A =0,95
+ B- B& rong cua lop

+ d - Puong kinh vanh

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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1.5.2. Xdy dung dé thi ddc tinh ngoai
Cong suat 16n nhét cua dong co

+N,,_ =23536 kw ~ 235 kw tai n, =2000 v/ ph

Theo phuong phap S.R. Laydecman :

2 3
n n n
N, =N, a._e+b.[_ej —c.(—eJ w.22)
nN nN nN
- Trong d6 : a,b,cla cac hé sb thuc nghiém

- V6i dong co diesel 4 ky c6 budng chdy xody 16c :a=0,7;b=13:c=1

- Momen xoan cua truc khuyu dong co ing véi sd6 vong quay Ny khac nhau

- Cong suat cuc dai cia dong co: = N, =235 kw
Tinh cong suat dong co & s6 vong quay khac nhau:

4
v, = 20N,
1,047.n,

(1.23)

Lap bang tinh cac gia tri trung gian N,,M_ dé xay dyng cac duong dic tinh :

Tinh cong suat ciia dong co & s6 vong quay khac nhau: (sir dung cong thirc ledeman)
(l) =N, = ( Ne)max al+bA*—cA® (kW)
- Trong do :
+ N, vVa N, cong sut cuc dai cua dong co va sb vong quay tuong (ng
+ N, va n, cong suat va sd vong quay & 1 thoi diém trén duong dic tinh

Tinh mémen xoan cua truc khuyu dong co tng véi s6 vong quay ne khac nhau

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Lap bang:

M. = 9550 e (N.m)

n

[

- C4c théng s6 n,N,,M, da cé cong thirc tinh

i Choz::—evéi 4=010,203..:1

- Két qua tinh duoc ghi & bang:

Bang 1.6. Bang thé hién moémen va cong suat dong co

(1.24)

A n,(v/ ) M, (N.m) N, (kW)
0,1 200 920,14 19,27
0,2 400 1032,36 43,24
0,3 600 1122,13 76,50
0,4 800 1189,45 99,64
0,5 1000 1234,34 129,25
0,6 1200 1256,78 157,92
0,7 1400 1256,78 184,24
0,8 1600 1234,34 206,80
0,9 1800 1189,45 224,19
1 2000 1122,13 235,00

Sau khi tinh toan va xtr li s6 liéu ta xay dung dugc dudng dic tinh ngoai voi Cong suét
Ne(kW) va Momen xo0an Me(N.m):

Nhém sinh vién thuc hién: Trin Anh Tuin

V3 Sy Tién
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Dé thi dwong diic tinh ngoai ciia dpng co

1400,00 250,00

—
1200, 00 -
e 200, 00
1000, 00 - /
600,00 - 100, 00— Ne (kw)
400,00 / Me (N.m)
50,00

200,00 - /

0,00 0,00
0 500 1000 1500 2000 2500

véng/phut

Hinh 1.4. D6 thi duong dac tinh tdc do ngoai cua dong co

M, =1450 KN.m =1450 N.m
Tri 56 cong suit Nemax O trén chi 13 phan cong suat dong co dung dé khac phuc cac luc
can chuyén dong. Dé chon dong co dit trén 6 t, can ting thém phan cong khic phuc
cac luc can phu, quat gi6, may nén khi ... Vi vat phai chon cong suét 16n nhat 1a :

N, . =11xN, (1.25)
N, . =11xN, _ =11x235=2585 (KW)
1.5.3. Xdc dinh ty sé truyén cia hé théng truyén luc
- Tisb truyén caa hé thdng truyén lyc :
Iy =g x 1y <1, xi, (1.26)
- Trong d6 :
+ i, —ty sb truyén cuia HTTL
+i, —ty so truyén cua truyén hyc chinh
+i, —ty s6 truyén cia hop sb

+ i, — ty s6 truyén cua truyén luc cudi cung
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+ i, —ty so truyen cua hop so phu
- Thong thuong, chon i, =1, i, =1

1.5.3.1. Ty sé truyén cia truyén lwe chinh
Puoc xac dinh theo diéu kién dam bao 6t6 chuyén dong vai van toc 16n nhét o tay s6

cao nhat cua hop sd.

- Ta co:

i, =0,105x o X

I X Ipc XV ax

(1.27)

Trong do:
+ 1, =0,56 m ban kinh quay vong

+n,__ —s6vong quay ciia dong co khi 6t6 dat tbe do 16n nhat

€max
+ Vo = 98,7 km/ h—téc do 16n nhat cua 6t6

+ i, = 0,85— ty so truyén cia tay sb cao nhat trong hop sd(chon ti s6 truyén tang ,nén

chon i,, =0,8)

+ i, =1—ty s6 truyen cuia hop phan phoi chinh

0,56 x 2000

=1, =0,105x =
0,58x1x 27,4

5,05

1.5.3.2. Ty sé truyén cia hép sé
a. Ty s truyén cua tay s6 1

- Ty s6 truyén cua tay s6 1 dugc xac dinh trén co s& dam bao khic phuc duoc lrc can
I6n nhat cia mat dudng ma banh xe chu dong khong bi truot quay trong moi diéu kién
chuyén dong.

- Theo diéu kién Chuyén dong, ta co:

I:)kmax Z Pz//max + I:>W
+ P, ..— e kéo 16N nhat ctia dong co
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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+ P, nax — IUC C4N toNG CONG clia dudng
+ R, — luc can khong khi

- Khi 6t6 chuyén dong ¢ tay s6 1 thi van toc nho nén co thé bo qua luc can khong khi
Pw

- Vay:
Pkmax: Memaxx:h1Xonntl :GX‘//maxSPga:ZZX(D (128)
bx
i = OV X Ty (M, e =1450[N.m]) (1.29)
Memax ><I0><77tl
i > 23884 x0,35x0,56x9,81 _738
1450x5,5x 0,85

- Mat khac, Pkmax con bi gidi han boi diéu kién bam giita banh xe vai mat

duong:
P < qu =m, xG(p X (1.30)
M, o Xy X 72 <m, xG,x¢@ (1.31)
IFbx
m xG r
=iy < e P (1.32)
Memax ><I0><77tl

- Trong do:

+ m, — hé s lai tai trong (mk =1)

+ G, —tai trong tac dung Ién cau chu dong

+ ¢ — hé sb bam cua mat dudng (chon ¢ = 0,8 : dudng tot)

i < 1x17917x9,81x0,8x0,56 12 65 (4)
1450x5,05%x 0,85

Chon i,, =10

b. Ty sb truyén cua cac tay s trung gian

- Ta chon hop s6 ¢6 6 s tién va 1 sb lui
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- Cong boi duge xac dinh theo biéu thuc:
I
q = (1.33)
Ihn
- Trong do:
+ n — s cap trong hop s6 (n=6)
+ iy, — ty 6 truyén cua tay s6 1 (i, =10)

+ iy, - ty sb truyén cua tay s6 cudi cung trong hop s6 (i, =0,85)

10
—> (== :1,5 1.34
=40 (1.34)

- Ty s6 truyén cia tay s6 thir i trong hop s duoc xac dinh theo cong thic sau:

Iy = = 'Lll (1.35)
- Trong do:
+ ini — ty 56 truyén cua tay s thir i trong hop sb (i=1; 2;...; n-1)

- Tr hai cong thirc trén, ta xac dinh dugc ty s6 truyén ¢ cac tay so:

+ Ty s6 truyén cua tay s6 2: i, =6,67
+ Ty s6 truyén cua tay s6 3: i, = 4,44
+ Ty s6 truyén cua tay sb 4: i, = 2,96
+ Ty s6 truyén cua tay s 5: i =1,64
+ Ty s6 truyén cua tay sb 6: i, =0,85
i, =(0,8-1,3)xi,, =1xi, (1.36)

- Ty s6 truyén cua tay s6 lui: i, =(0,8-1,3)xi, =1xi,, =1x10=10

- Kiém tra ty sb truyén cua tay s lui theo diéu kién bam:

[]]
R <P =mxG, x¢ (1.37)
M, xi, x1. X7,
0 h tl
= - <m, xG,x¢ (1.38)
I‘-k
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m xG, x@xr,

=i, < 1.39
" Memax Xioxﬂn ( )
- 1x17917x9,81x0,8x0,56 _12.65
1450x5,05% 0,85
-Tw (5) + (6) =i, =i, =10
c. Ty s truyén cua cac tay s6
- Ty s6 truyén tuong Gng Véi tirng tay sé dugc thé hién ¢ bang sau:
Bang 1.7. Ty so truyén cua céc tay s6
Tay so 1 2 3 4 5 6 1ui
Ty s6
\ 10 6,67 4,44 2,96 1,64 0,85 10
truyen
1.5.4. Xdy dung dé thi
1.5.4.1. Phwong trinh cén bang lwe kéo va do thi can bang luc kéo ciia 6té
Phuong trinh cén bang lyc kéo ciia 6t0:
R =P +R+P +P, (1.40)
- Trong do:
+ Pk — luc kéo tiép tuyén ¢ banh xe chu dong
Pki :Mki — Ivle:XiOXihantl (141)
I'-d rd
+ P;—lyc can lan
P, =Gx fxcosa=Gx f (doa =0) (1.42)
+ P — lyc can lén déc
P =Gxsina=0(do « =0) (1.43)

+ P, — luc quén tinh (xuat hi¢n khi xe chuyeén dong khong on dinh)
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P; :%xé'jxj (1.44)
+ P, — luc can khong khi
P, =KxFxV’ (1.45)
+ Van toc tng véi mdi tay sb
2N, X Ty (1.46)
60 x i, x i,
- Lap bang tinh Pk theo cong thuc (a),(b) véi tung ti s6 truyén
Bang 1.8. Gia tri luc kéo ttng véi mdi tay sb
Ne(W) | Me(Nm) | neqvid) Tay s0 1 Tay s6 2 Tay s0 3
V1 Pkl V2 Pk2 V3 Pk3
19.27 920.14 200.00 | 0.23 | 70530.57 | 0.37 | 44923.93 | 0.72 | 22891.17
43.24 1032.36 | 400.00 | 0.47 | 79131.85 | 0.73 | 50402.45 | 1.44 | 25682.78
70.50 1122.13 | 600.00 | 0.70 | 86012.89 | 1.10 | 54785.28 | 2.15 | 27916.06
99.64 1189.45 | 800.00 | 0.93 | 91173.66 | 1.46 | 58072.39 | 2.87 | 29591.03
129.25 | 1234.34 | 1000.00 | 1.16 | 94614.17 | 1.83 | 60263.80 | 3.59 | 30707.67
157.92 | 1256.78 | 1200.00 | 1.40 | 96334.43 | 2.19 | 61359.51 | 4.31 | 31265.99
184.24 | 1256.78 | 1400.00 | 1.63 | 96334.43 | 256 | 61359.51 | 5.02 | 31265.99
206.80 | 1234.34 | 1600.00 | 1.86 | 94614.17 | 2.92 | 60263.80 | 5.74 | 30707.67
22419 | 118945 | 1800.00 | 2.10 | 91173.66 | 3.29 | 58072.39 | 6.46 | 29591.03
235.00 1122.13 2000.00 2.33 86012.89 3.66 54785.28 | 7.18 | 27916.06
Tay s0 4 Tay sb 5 Tay s 6
V4 Pk4 V5 Pk5 V6 Pk6
0.90 18225.46 142 | 11567.01| 2.74 | 5995.10
1.80 20448.07 2.84 [12977.62| 548 | 6726.21
2.70 22226.17 426 |14106.11| 822 | 7311.10
3.60 23559.74 5.68 | 14952.48 | 10.96 | 7749.76
451 24448.78 710 |[15516.72 | 13.70 | 8042.20
5.41 24893.31 852 |15798.85| 16.44 | 8188.43
6.31 24893.31 9.94 15798.85 | 19.18 8188.43
7.21 2444878 | 11.36 |15516.72 | 21.92 | 8042.20
8.11 23559.74 | 12.78 |14952.48 | 24.66 | 7749.76
9.01 2222617 | 1420 |14106.11| 27.40 | 7311.10
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& S§ Tién
Hoang Trung Hiéu
L& Kim Huy 24



Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

Phuong trinh cin bang lyc can P

C

P=P +P, (1.47)
Xét 6 to chuyén dong trén duong bang va khong co gid
P =fxG+KxFxV (1.48)

f=1f+

- Lap bang tinh F,, P

f,xV?
1500

f=f,khiv<22m/s

Bang 1.9. Gia tri luc can tng véi mdi tay s6

Véi f,=0,015+0,02 tachon f,=0,018

van téc m/s 0.00 2.33 3.66 7.18 9.01 14.20 27.40
Pc 5154.64 | 5173.75 | 5201.75 | 5336.06 | 5440.84 | 5865.17 | 7799.67
P 168735.36 | 168735 | 168735.36 | 168735 | 168735.36 | 168735 | 168735.36
Tong luc kéo ciia 66 phai nho hon lwc bam gitra banh xe va mit duong:
P =z,xm,x@ (1.49)

- Trong do6:

+ m,, — hé s6 phan bd lai tai trong & cau sau(cau sau chi dong m,, =1,1+1,2) Chon.

m, =12
+ G, —tai trong tac dung Ién cau chu dong.
+ @ —hé sd bam ctia mat duong (chon ¢ =0,8)
P, =80175,37x1,2x0,8 =76968,355 N

- Dyng db thi Pl‘(:f(v) va P=f(v)
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\ \
Pa) [ A v r
Do thi cdan bang luc kéo
180000, 00
160000, 00 Pkl
140000, 00 — Pl
120000, 00
—Pk3
100000, 00
N ——Pka
80000, 00 |
—Pk5
60000, 00 ~
/ Pc
40000, 00
20000,00 = Pe
0,00 Pk6
0,00 5,00 10,00 15,00 20,00 25,00 30,00

Hinh 1.5. D4 thi can bang luc kéo

- Nhan xét:

+ Tryc tung biéu dién P, P,, P, Truc hoanh biéu dién v (m/s)

+ Dang d6 thi luc kéo ctia 66 B; = f (V) twong ty dang duong cong M, = f (n,)
cua dudng dic tinh tbc do ngoai cia dong co.

+ Khoang giéi han giita cac duong cong kéo P, va duong cong tong luc can 1a luc
kéo du P, dung dé ting téc hoic leo doc.

+ Tong luc kéo cua 6td phai nho hon lyc bam giita banh xe va mat dudng
1.5.4.2. Phwong trinh cén bang cong sudt va do thi cdn bing céng sudt ciia 6té

Phuong trinh cin bang cong suat tai banh xe chu dong:

N, = N;+ N;+ N; + N, (1.50)

Cong suat truyén dén cac banh xe chii dong khi kéo & tay sb thir I dugc xac dinh theo
cong thuc:

b . I xn
a =arctan| — |(v&i v, =0,105x —*—=— (1.51)
h, Iy X by X
Lap bang va tinh toan cac gia tri N,; va v, tuong Gng:
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
Hoang Trung Hiéu

Lé Kim Huy 26



Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

Bang 1.10. Bang cong suit cua 6 to

ne(v/f) Ne(kW) Vi1 V2 V3 V4 V6 NK(KW) V5
200 19.27 0.23 | 0.37 | 0.72 | 0.90 2.74 16.38 1.42
400 43.24 047 | 0.73 | 1.44 | 1.80 5.48 36.75 2.84
600 70.50 0.70 | 1.10 | 2.15 | 2.70 8.22 59.93 4.26
800 99.64 093 | 1.46 | 2.87 | 3.60 | 10.96 84.69 5.68
1000 129.25 1.16 | 1.83 | 3.59 | 451 | 13.70 109.86 7.10
1200 157.92 140 | 2.19 | 431 | 541 16.44 134.23 8.52
1400 184.24 163 | 256 | 5.02 | 6.31 | 19.18 156.60 9.94
1600 206.80 186 | 292 | 574 | 7.21 | 21.92 175.78 11.36
1800 224.19 210 | 3.29 | 6.46 | 8.11 | 24.66 190.56 12.78
2000 235.00 233 | 3.66 | 7.18 | 9.01 | 27.40 199.75 14.20
Trén do thi N, = f(v), dung dd thi D N, theo bang trén:
Xét 6t6 chuyén dong trén duong bang:
> N,=N;+N,
DN, = Gx fxv +KxFxVv
Lap bang tinh Z N,
Bang 1.11. Cong can cua 6 t6 tng v4i mdi tay sb
V(m/s) 2.33 3.66 7.18 9.01 14.20 27.40
Nc(kW) 9.05 14.31 29.05 37.43 65.00 178.40
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Do thi cdan bang cong sudt cua 6to
250,00
200,00
——Nk1
150,00 s ——Nk2
=
~ —Nk3
100, 00 s 000000
——Nk4
50,00 Nk6
Nc
0,00
0,00 10,00 20,00 30,00 Nk5
m/s

Hinh 1.6. Do thi can bang cong suét cua 6to

1.5.4.3. Dé thi nhén té déng luc hoc
Nhan t6 dong luc hoc 1a ty sé giira hiéu s6 cia huc kéo tiép tuyén P, va luc can khong

khi P, véi trong lwong toan bo cua 6t6. Ty s6 nay duge ky higu 1a “D”

Gx(f +i)+9xjx5j

— P+P +P i
p_h-R _ A5+ g —f+ivdxs (152

G G G g

Xay dyng do thi
D, :l(mxnﬂ - KFVZJ (1.53)
G Iy
- 27 % r}e x-rbx (1.54)
60 x i, xy;

Db thi nhan t6 dong luc hoc thé hién méi quan hé giira D vai toc do chuyén dong v
cua 0t6 khi du tai va dong co lam viéc ¢ duong dac tinh tdc d6 ngoai, D = f (V)

Lap bang thé hién méi quan hé giita D va V ¢ tiing tay so:
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Bang 1.12. Nhén t6 dong luc hoc

Tay s0 1 Tay s0 2 Tay s0 3
V1 D1 V2 D2 V3 D3
200 0.23 0.30 0.37 0.19 0.72 0.10
400 0.47 0.34 0.73 0.22 1.44 0.11
600 0.70 0.37 1.10 0.23 2.15 0.12
800 0.93 0.39 1.46 0.25 2.87 0.13
1000 1.16 0.40 1.83 0.26 3.59 0.13
1200 1.40 0.41 2.19 0.26 431 0.13
1400 1.63 0.41 2.56 0.26 5.02 0.13
1600 1.86 0.40 2.92 0.26 5.74 0.13
1800 2.10 0.39 3.29 0.25 6.46 0.13
2000 2.33 0.37 3.66 0.23 7.18 0.12

ne(v/f)

Tay s 4 Tay s6 6 Tay s6 5
Me(N.m)
V4 D4 V6 D6 V5 D5
0.90 0.08 2.74 0.03 920.14 1.42 0.05
1.80 0.09 5.48 0.03 | 1032.36 2.84 0.06
2.70 0.09 8.22 0.03 | 1122.13 4.26 0.06
3.60 0.10 10.96 0.03 | 1189.45 5.68 0.06
451 0.10 13.70 0.03 | 1234.34 7.10 0.07
541 0.11 16.44 0.03 | 1256.78 8.52 0.07
6.31 0.11 19.18 0.03 | 1256.78 9.94 0.07
7.21 0.10 21.92 0.03 | 1234.34 | 11.36 0.06
8.11 0.10 24.66 0.02 | 1189.45 | 12.78 0.06
9.01 0.09 27.40 0.02 | 1122.13 | 14.20 0.06

Nhan t6 dong hoc theo diéu kién bam dugc xac dinh nhu sau :

P —-PR, _mkxgoqu)—KxeV2

D — [ (155)
? G G
Bang 1.13. Nhan t6 dong luc hoc theo diéu kién bam
V(m/s) 0.00 2.33 3.66 7.18 9.01 14.20 27.40
D, 0.7202 0.7201 0.7200 0.7194 0.7189 0.7171 0.7089
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] f \ 0.0180 \ 0.0181 ‘0.0182’ 0.0186 \0.0190\ 0.0204 \0.0270\

Dua vao két qua bang tinh, dyng db thi nhan t6 dong luc hoc cua 6t6:

0,80 Hinh 4. D6 thj nhén té déng lwc hoc 6t6
0,70 @ —e ®
0,60
—eo—D1
0,50
——D2

0,40 —e—D3
—e—D4
0,30
—e—0D6
0,20 ,‘ ——0o
——1
0,10 m‘
—e—05

® o—o—o—— 5
0,00
0,00 5,00 10,00 15,00 20,00 25,00 30,00
Hinh 1.7. D6 thi nhan t6 dong luc hoc 6to.
- Nhan xét:

+ Dang cua db thi nhan t6 dong luc hoc D = f (v) twong tu nhu dang dd thi luc kéo
P, = f (v); nhung & nhitng van toc I6n thi duong cong doc hon.

+ Khi chuyén dong & ving téc do v > v, (tdc do v, ung véi D, & ting tay so) thi

ax
6t0 chuyén dong 6n dinh, vi trong truong hop nay thi sic can chuyén dong ting, toc do
6t0 giam va nhan t6 dong luc hoc D ting. Nguoc lai, ving téc d6 v < Vy,; 1a vung lam
viéc khong 6n dinh ¢ ting tay sb cua 6to.

+ Gia tri nhan t6 dong luc hoc cuc dai D, & tay s6 thap nhét biéu thi kha nang khac
phuc sirc can chuyén dong lon nhét cia duong: D, = v,
- Viing chuyén dong khéng truot Ciia 616:

+ Ciing twong ty nhu luc kéo, nhan t6 dong luc hoc ciing bi gidi han béi diéu kién bam
Cua cac banh xe chu dong véi mat duong.

+ Nhan té dong hoc theo diéu kién bam D, duoc xac dinh nhu sau:

P —-B, _mk2><(o><G¢—K><F><V2

_ 9
D, = G s (1.56)
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+ Dé 6t6 chuyén dong khoéng bi truot quay thi nhan té dong luc hoc D phai thoa mén
diéu kién sau :

Y<D<D,
+ Ving gidi han giira duong cong D, va dudng cong W trén d6 thi nhén t6 dong luc
hoc 1a ving thoa man diéu kién trén. Khi D > D, trong gisi han nhat dinh c6 thé dung
duong dic tinh cuc b cua dong co dé chdng trugt quay néu diéu kién khai thac thuc té
Xay ra.
1.5.4.4. Xdc dinh khd néng ting toc ciia 6t6 — xdy dung dé thi gia toc

Biéu thirc tinh gia toc :

J="T 1T g (1.57)

Khi 6t6 chuyén dong trén duong bang (a = 0) thi:

D - f
J =— 1.58
=g (1.58)

- Trong do:

+ D,— gia tri nhan t6 dong luc hoc & tay sé thur i twong tng vai toc do vi da biét tir
ddthi D=D,;

+f, i hésb can lin va d6 dbc cua duong;

+ j, gia toc ciia 6t6 o tay so thir i.

+0, 1ah¢ s6 ké dén anh huong cua cac khéi luong chuyén dong quay
- Ta co:

Bang 1.14. Heé s6 ké dén anh huong cua cac khdi lugng chuyén dong quay

Tay sb 1 2 3 4 5 6
& 6.05 3.27 2.04 1.49 1.18 1.09

- Khi 6 t6 chuyén dong véi van téec v<22m/s thi f = f;

2
. 2 . X Vv
- Khi 6 t6 chuyén dong véi van toc v<22 m/sthi f = f;x {l+ 1 j

500
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- Lap bang tinh toan cac gié tri ji theo vi tng véi tirng tay so

- Tir két qué bang tinh, xay dyng dd thi j = f(v):

Bang 1.15. Gi4 tri gia toc ang véi mdi tay sb

023 | 047 | 070 | 093 | 1.16 | 140 | 163 | 186 | 210 233
030 | 034 | 037 | 039 | 040 | 041 | 041 | 040 | 0.39 0.37
0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 0.018
046 | 052 | 0.57 | 060 | 0.63 | 0.64 | 0.64 | 0.63 | 0.60 0.57
035 | 070 | 1.05 | 140 | 1.75 | 210 | 245 | 279 | 3.14 349
020 | 023 | 0.24 | 0.26 | 0.27 | 0.27 | 0.27 | 0.27 | 026 0.24
0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 0.018
055|062 | 068 | 0.72 | 0.75 | 0.77 | 0.77 | 0.75 | 0.72 0.68
052 | 1.05 | 157 | 210 | 262 | 3.14 | 3.67 | 419 | 472 524
013 | 015 | 0.16 | 0.17 | 0.18 | 0.18 | 0.18 | 0.18 | 0.17 0.16
0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 0.018
0.56 | 064 | 0.70 | 0.75 | 0.78 | 0.79 | 0.79 | 0.78 | 0.74 0.70
0.79 | 157 | 236 | 3.14 | 393 | 472 | 550 | 6.29 | 7.07 7.86
0.09 | 010 | 011 | 012 | 0.12 | 012 | 0.12 | 0.12 | 011 011
0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.019 0.019
047 | 054 | 060 | 0.64 | 0.67 | 0.68 | 0.68 | 0.66 | 0.63 0.59
142 | 284 | 426 | 568 | 7.10 | 852 | 994 |11.36 | 12.78 14.20
0.05 | 0.06 | 0.06 | 0.06 | 0.07 | 0.07 | 0.07 | 0.06 | 0.06 0.06
0.018 | 0.018 | 0.018 | 0.018 | 0.019 | 0.019 | 0.019 | 0.020 | 0.020 0.020
026 | 031 | 035 | 0.37 [ 0.39 | 0.39 | 0.39 | 0.37 | 0.34 0.30
2.74 | 548 | 8.22 |10.96 | 13.70 | 16.44 | 19.18 | 21.92 | 24.66 | 27.40
0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02
0.018 | 0.018 | 0.019 | 0.019 | 0.020 | 0.021 | 0.022 | 0.024 | 0.025 | 0.027
0.07 | 0.09 | 010 | 0.11 | 0.10 | 0.09 | 0.06 | 0.03 | -0.01 | -0.06
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Do thi gia toc oto
0,90
0,80
0,60 /\/—\

0,50 ,,/ -

N 0,40

m 14

T 0,30 //\ —3
0,20 —ja4
0,00 —j6
_0, 1§00 10,00 20,00 ™ 30,00
-0,20

m/s

Hinh 1.8. D4 thi gia téc 6 to
1.6. Kiém tra tinh on dinh cia 6 to
1.6.1. Kiém tra én dinh doc

Tinh 6n dinh doc cua 6 t6 14 kha ning dam bao cho 6 t6 khong bi 1at hodc khéng bi
truot trén dudng doc.

a. Khi 6 t6 1én déc

=
q
l
Hinh 1.9. So d6 lrc tac dung khi 6 t6 1én dbc
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Truong hop khi xe 1én déc véi tée do nho va chuyén dong on dinh thi ta xem nhu luc

quén tinh P, luc can gi6 P,, luc can ma sat P, rat nho.
P=0,P,=0,P =0

Ta xé4c dinh duoc goc dbc gisi han khi xe chuyén dong 1én déc bi lat

> M,=0=bxGxcosa—Gxh, ><s,inoz=0:>tanoz:hR
9

- Trong do
+ a - Goc dbc giGi han
+ b- Khoang céch tir trong tim xe dén truc banh sau
+h,- Chiéu cao trong tam xe
- Tinh toan trudng hop 1én déc khi day tai, ta co
a=2956 mm, b=984 mm, h, =1275 mm

o =arctan (hBJ (1.59)

9

o = arctan B =arctan & =38°
h 1275

[¢]
- Tinh toan truong hop 1én dbc khi khong tai, ta c6

a= 2455 mm, b=1485 mm, h, =913 mm

o =arctan (hBJ (1.60)

g
o = arctan E =arctan [%j =58°
hg 913

Vay do dbc 16n nhat ma xe co thé di 1én an toan khi day tai 1a 38°d6 dbc I6n nhat ma

xe ¢6 thé di 1én an toan khi khong tai 1a 58°

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Dé tranh cho xe khong bi 1at khi chuyén dong trén ddc nghiéng ta can xac dinh diéu

kién dé xe trugt trén ddc.

Khi lrc kéo & banh xe chi dong dat dén gidi han thi xe bt dau truot, tri s6 cua luc kéo

duoc xac dinh nhu sau:

Pox =P, =9 x2,=Gxsina, (1.61)
- Mat khac ta ¢6
Gx(axcosa, +h, xcosa
P =pxz,=px ( 72 w) (1.62)

L

- Rut gon cong thire trén ta xac dinh duge goc dbc gisi han

fan a,= pxa
L, — N,
- Trong d6
+ P, - Luc kéo tiép tuyén 16n nhat & banh xe chii dong

+ P_- Luc bam cua banh xe chu dong
+ ¢ - Hé s6 bam ciia banh xe véi mit duong ¢ =0,7
+ L,- Chiéu dai co so L, =3940 mm

+ a - Khoang céch tir trong tdm dén cau trudc cua xe, luc khong tai ta cd a = 2455 mm
, khi day tai ta c6 a = 2956 mm

+h, - Chiéu cao trong tam ciia xe, liic xe khong tai ta co h, =913 mm, lic day tai ta

co hg =1275

- Thay s6 vao cong thirc ta co:

+ Luc khong tai
0,7 x 2455
@, =arctan =28°
3940-0,7%x913
+ Luc day tai
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

o

a,= arctan( 0,7x2956 j

3940-0,7x1275

- Vay dé dam bao diéu kién xe khong bi trugt khi 1én déc véi toe d6 cham va chuyén
dong on dinh thi goc nghiéng giéi han luc khong tai 28°, luc day tai 1a 34°

b. Khi 6 t6 xudng déc

Hinh 1.10. So d6 luc tac dung 18n 6 t6 khi xudng dbc

Truong hop khi xe chuyén dong xudng déc véi toe dd nho va chuyén dong 6n dinh ta

cling xac dinh dugc gbéc déc gidi han la:

: a
ZM1:O:>axGa><cosa—Gaxhg><sma:0:>tana=h—
]

Tinh toan truong hop xubng doc khi day tai, ta co

a=2956 mm, b=984 mm, h, =1275 mm

a
o =arctan| — (1.63)
hg
a 2956
o =arctan| — [=arctan| —— |=57°
h, 1275
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Tinh toan truong hop xudng doc khi khong tai, ta co
a= 2455 mm, b=1485 mm, h, =913 mm

o = arctan (hﬁJ (1.64)

g
o = arctan 3 = arctan (@j =62°
hg 913

- Vay do dbc 16n nhat ma xe c6 thé di xudng an toan khi day tai 1a 57° Do doc Ion nhat

ma xe ¢ thé xudng an toan khi khong tai 1a 62°

1.6.2. Kiém tra tinh én dinh ngang

l::[{ =N \
T ———n
“.‘%L-__-_ | f;;
< Zp - i
Z1

Hinh 1.11. So d6 phan luc tic dong ngang 18n 6 to

> M =O:>G><cosﬂx|§xB+z><B+stinﬂxh:O

tan g = Z—Bh (B =1850 Ia vét banh xe sau)
X

- Xét trudng hop khi xe day tai

S =arctan B =arctan 1850 =35°
2xh 2x1275

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- Xét truong hop khi xe khong tai

S =arctan B =arctan 180 =45°
2xh 2x913

- Viy gbc gi6i han cia xe trén dudng nghiéng ngang luc khong tai 1a 45°, lac day tai la
35°

1.6.3. Kiém tra chuyén dgng gidi han ciia 6 té khi quay vong véi bdn kinh giéi han
R

min

Gia thiét mat duong bang phang va ngang, khi 6 to quay vong trén mit dudng nghiéng
ngang thi tbc do gigi han nguy hiém cia 6 to la:

Vgh = \/ gxR . xtan g
Trong d6
V,, - Van toc gisi han nguy hiém khi 6 t6 bi lat do
R..» - Ban kinh quay vong bé nhat cia 6 t6 R ;, =6,8 m
g - Gia toc trong truong

Trong trudng hop 6 to day tai

V,, =+/9,81x6,8xtan35° = 6,96 m/s

Trong truong hop 6 t6 khong tai

V,, =4/9,81x6,8xtan45° =8,17 m/s
Vay qua qué trinh tinh toan ta c6 bang thong s6 vé tinh 6n dinh cia 6 t6 thiét ké nhu sau

Bang 1.16. Bang thong sb tinh on dinh cua 6 to thiét ké

Xe tai HD 270 o (°) a, (°) B(°) V,,(m/s)
Khi khong tai 28° 62° 45° 8,17
Khi day tai 34° 57° 35° 6,96
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

1.7. Tuyén hinh va théng s6 ky thuat

1.7.1. Tuyén hinh

3130

\ :
et

A=

=asz

Hinh 1.12. Tong thé xe

1.7.2. Théng sé ky thugt

Bang 1.17. Bang thong s6 Ky thuat

Pon GIA TRI
TT Thong s6 Vi N
) O to co s6
1. Théng sé chung
1.1 Loai phuong tién O t6 sat — xi tai
Nhin hiéu s6 loai
1.2 - Thaco HD270
phuong ti¢n
1.3 Cong thirc banh xe - 6x4
1.4 Model - D6AC
2. Thong sb kich thwéc
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Kich thugc tong thé
2.1 mm 7405x% 2495x 3130
(Dai x Rong x Cao)
2.2 Chiéu dai co s& mm 3940
2.3 Chiéu dai dau mm 2330
2.4 |  Chiéu dai duoi xe mm
2.5 Chiéu rong cabin mm 2040
3. Thong s6 vé Khéi lwong
Khoi lwong ban than | kg 11400
- Phén b4 lén truc
kg 456
trudc
3.1 :
- Phéan bo 1én truc sau kg 6840
S6 ngudi cho phép | nguoi 3
3.2
cho ké canguoi lai | (kg) (195)
4. Théong s6 vé tinh ning chuyén déng
4.1 Téc d6 cuc dai km/h 98.7
42 | Khaning vuét doc (%)
5.Pbong co
51 Tén dong co - Hyundai D6AC
5.2 Dung tich xi lanh cm?® 11149
Cong suatlén nhat/ | kw
5.3 téc do quay V/ph 320/2000
Momen x0an I6n nhat/ | Nm
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

5.4 toc do quay viph 137/1400
6. Hop sb
6.1 Kiéu loai
6.2 | S cap tisdtruyén - Hop sb san 6 tién, 1 i

Nhém sinh vién thuc hién: Trin Anh Tuin

V3 Sy Tién
Hoang Trung Hiéu
L& Kim Huy
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

CHUONG 2. LUA CHON PHUONG AN THIET KE HE THONG PHANH

2.1. Cong dung, phan loai, yéu cau

2.1.1. Cong dung

Trén 6t0, phanh 13 hé théng dic biét quan trong dam bao cho 6t6 chuyén dong an

toan & moi ché do nhd d6 mai phat huy hét kha nang dong luc, nang cao toe do 6to cling

nhu 12 ning suét van chuyén cua xe. Hé thong phanh duoc dung dé:

+ Giam tdc d6 cua 6t6 dén khi ding han hoiac dén mot toe d6 can thiét nao do.

+ Giir 6t6 dimg yén trén duong doc vai thoi gian khong han ché.
2.1.2. Phan logi
2.1.2.1. Theo cong dung
Hé thdng phanh cham dan (phanh bang dong co, thuy luc hoic dién tir)
2.1.2.2. Theo két cdu ciia co cdu phanh
Theo két cau cua co cau phanh hé thong phanh dugc chia thanh hai loai sau

- Heé thdng phanh véi co cau phanh guéc
- Hé théng phanh véi co cdu phanh dia

Hinh 2.1. So 6 nguyén 1y céc loai phanh chinh

a,b. Phanh tréng - Guéc;  c. Phanh dia

2.1.2.3. Theo dén dgng phanh
Theo dan dong phanh hé théng phanh dwoc chiara

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Hé thdng phanh dan dong bang co khi

Hé thdng phanh dan dong bang thuy hrc

Hé thdng phanh dan dong bang khi nén

Hé thdng phanh dan dong két hop khi nén — thuy lec
Hé thdng phanh dan dong c6 cuong hoa

2.1.2.4. Theo khd ndng diéu chinh mémen phanh ¢ co cdu phanh

Theo kha ning diéu chinh moémen phanh & co cdu phanh ching ta c6 hé théng phanh
¢6 bo diéu hoa lyc phanh.

2.1.2.5. Theo khd ning chéng b6 cieng bdnh xe khi phanh

Theo kha ning chong bo ctng banh xe khi phanh chiing ta c6 hé thong phanh véi bo

chéng ham cing banh xe ABS.

2.1.3. Yéu cau

Hé thdng phanh trén 6t6 phai dam bao cac yéu cau sau:

C6 hiéu qua phanh cao nhat & tat ca cac banh xe nghia 1a dam bao quang duong
phanh 14 ngin nhat khi phanh d6t ngot trong trudng hop nguy hiém.

Phanh ém dju trong moi truedng hop dé dam bao sy 6n dinh chuyén dong 6t6.
Diéu khién nhe nhang, c6 nghia 1 lyc tac dung 1én ban dap phanh hay don diéu
khién khong 16n.

Dan dong phanh c6 d6 nhay cao.

DPam bao viéc phan bd moémen phanh trén cac banh xe phai dam bao tan dung hét
kha nang bam cta banh xe khi phanh & nhitng cuong d¢ khac nhau.

Khong c6 hién twong tu xiét khi phanh.

Co cau phanh thoat nhiét tét.

C6 hé sb ma sat giira trong phanh va cac ma phanh cao va 6n dinh trong diéu kién
su dung.

Gitlr duoc ti I¢ thuan gitra trén ban dap vaéi lyc phanh trén banh xe.

C6 kha nang phanh 6t6 khi 6t6 dd trén doc trong thoi gian dai.

2.2. Céu tao chung cia hé théng phanh

- Trén hé théng phanh bao gom hai phan chinh

+ Co cu phanh: La bo phan truc tiép tiéu hao dong ning 6t6 trong qua trinh phanh.

Co ciu phanh dugc bé tri ¢ cac banh xe nhiam tao ra mé men ham trén banh xe khi phanh

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

6t0. Hién nay thudng dung co ciu phanh dang ma sat (kho hodc wdt) tao ra ma sat giita

hai phan: quay va khong quay.

+ Dan d6ng phanh: 1a tap hop cac chi tiét dung dé truyén ning luong tir co ciu didu
khién dén cac co cau phanh va diéu khién qua trinh truyén ning luong ndy trong qua
trinh truyén véi muc dich phanh banh xe véi cac cudong do khac nhau. Trén 6t6 st dung

cac phuong phap diéu khién tryc tiép hay gian tiép.

Diéu khién tryc tiép 1a qua trinh tao tin hiéu diéu khién, dong thoi truc tiép cung cap
nang luong can thiét cho hé théng phanh dé thyc hién sy phanh. Ning lugng nay trong
qua trinh truyén véi muc dich phanh xe véi cudng do khac nhau.

Diéu khién gian tiép 1a qua trinh tao nén tin hiéu diéu khién con ning luong do co
cau khac dam nhan.

2.2.1. Co cdu phanh

Co cau phanh 14 bo phan tryuc tiép tao ra luc can va lam viéc theo nguyén 1y ma sat.
Trong qua trinh phanh dong ning cua 6 té duoc bién thanh nhiét nang & co ciu phanh
roi tiéu tan ra moi trudng bén ngoai.

Két cau cua co cau phanh bao gid cling ¢ hai phan chinh 1a: Cac phan tir ma sat va co
Céu ép.

Ngoai ra co cau phanh con c6 mot s6 bo phan khac nhu: B6 phan diéu chinh khe ha
giita cac bé mat ma sat, bo phan dé xa khi dbi vai dan dong thay lyc,...

Phan tir ma sat ciia co cau phanh c6 thé c6 dang: Trong- gude, dia hay dai. Mdi dang co
mot dic diém riéng biét.
2.2.1.1. Co cdu phanh guéc

Pay 1a loai co cAu phanh duoc st dung phé bién nhét, cdu tao gom:

- Trbng phanh: La mét tréng quay hinh tru gan véi moayo banh xe.

- Céc gubc phanh: Trén bé mit gin cac tAim ma sat (con goi 1a mé phanh).

- Mam phanh: La mét dia c6 dinh bat chat voi dam cau, 1a noi lap dat va dinh vi
hau hét cac bo phan khac cuia co cau phanh.

- Co ciu ép: Khi phanh co cdu ép do nguoi lai diéu khién thong qua dan dong, s&
ép cac bé mat ma sat ctia gudc phanh ty chit vao mit trong cua tréng phanh, tao
ra lyc ma sat dé phanh banh xe lai.

- B0 phan diéu chinh khe ho: Khi nha phanh, giira tréng phanh va méa phanh can

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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phai c6 mot khe ho t6i thiéu nao do, khoang (0,2+0,4) mm dé cho phanh nha dugc
hoan toan. Khe hé nay tang 1€n khi cdc ma phanh bi mai mon, lam tang hanh trinh
Clia co cu ép, tang luong chat 1ong 1am viéc can thiét hay luong tiéu thu khong
khi nén, ting thoi gian cham tac dung,.. Dé tranh nhitng hau qua xau dé, phai co
co cau dé diéu chinh khe h¢ gitta ma phanh va trong phanh.

C6 hai phuong phap dé diéu chinh: Binh thuong bang tay va tu dong.

* Céc so dd va chi tiéu danh gia:
Co rat nhiéu so d6 dé két ndi cac phan tir ciia co cau phanh:

P' PE P1 P;n

fN | o fhh [ ] [

fN: o

Hinh 2.2. So d6 cac co cau phanh thong dung loai tréng gudc va lyc tac dung

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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b- Ep bang xi lanh thuy c- Hai xi lanh ép, gudc

a- Ep bang cam
b bang luc phanh mét bac tu do

d- Hai xi lanh ép, guéc e - Co cu phanh tu cuong
phanh hai bac tu do hoa

Céc so dd nay khac nhau & chd:
- Dang va s luong co cdu ép
- S6 bac ty do cua cac gudc phanh

- Pic diém tac dung twong hd giita gudc Vi trong, gitra gudc vai co ciu ép va do

vay khac nhau ¢:
+ Hiéu qua lam viéc
+ Pic diém mai mon cac bé mit ma sat cua gudc
+ Gi4 tri luc tac dung 1én cum 6 truc cua banh xe
+ Mirc do phtc tap cua két cau

Hién nay, d6i v&i hé thong phanh lam viéc, duoc sir dung théng dung nhat 1a cac so
d6 trén hinh 2.2a va 2.2b. Tt 13 so @6 véi gudc phanh mét bac tu do, quay quanh hai

diém c dinh dit ciing phia va mot co cau ép. Sau d6 dén cac so do trén hin 2.2¢ va 2.2d.

Co ciu phanh c6 tinh cin bang tét 1a co cAu phanh khi 1am viéc, cac luc tir gubc phanh
tac dung 1én tréng phanh ty cin bang, khong gay tai trong phu tac dung 1én cum 6 tryc

cua banh xe.

Hé sé hiéu qua 1a mot dai lwong bang ty s6 gitra mémen phanh tao ra va tich cua lyc
dan dong nhan vai ban kinh tréng phanh (hay con goi mét cach quy wdc 1a momen cua
lyc dan dong).

So dd lyc tac dung 1én gudc phanh trén hinh 2.2 1a so d6 biéu dién da dugc don gian
héa nho céc gia thiét sau:

- Cac ma phanh duoc bé tri dbi xiing véi duong kinh ngang clia co cau

- Hop luc cua cac luc phap tuyén (N) va cua cac luc ma sat (f) dit & gitra vong

cung ctia ma phanh trén ban kinh 1y

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Tir so do ta thay rang:

- Luc ma sat tac dung 1én gudc trude (tinh theo chidu chuyén dong cua xe) co xu
huéng phu thém véi luc din dong ép gudc phanh vao tréng phanh, nén cic gudc nay goi

1a gudc tu siét.

- Péi véi cac gudc sau, lyc ma sat co xu hudng 1am giam luc ép, nén cac gudc
nay duoc goi 1a gudc tu tach. Hién tuong tu siét, tu tach nay 1a mot dic diém dit trung
ctia co cau phanh tréng- guéc.

So dd hinh 2.2a ¢6 co cdu ép bang co khi, dang cam ddi xang. Vi thé do dich chuyén
cta cac gudc ludn ludn bang nhau. Va boi vay éap luc tac dung 1én cic gude va momen

phanh do chiing tao ra c6 gia tri nhu nhau:

N,=N,= NvaM, =M, =M

p2 p

Do hién tuwong tu siét nén khi N1 = N2 thi P1< P2. Py 1a co cu vira thuan nghich vira
can bang. N6 thuong duoc st dung véi dan dong khi nén nén thich hop cho cac 6to tai

va khach c& trung binh va 1on.

So @6 trén hinh 2.2b dung co cdu ép thuy hre, nén luc din dong cua hai gudc bang
nhau P1 = P, = P. Tuy vay do hién tuong ty siét nén ap luc N1 > N2 va Mp1 > Mp2. Ciing
do N1 > N2 nén 4p suét trén bé mat ma phanh ciia gudc trude 16n hon gudce sau, lam cho
cac gudc mon khong déu. Dé khic phuc hién tugng d6, & mot sé két cau doi khi nguoi
ta lam ma phanh cua gudc ty siét dai hon hoic dung xylanh ép c6 dudng kinh lam viéc
khac nhau. Phia trudc tu siét c6 duong kinh nhé hon.

Co cau phanh loai nay 1a co cdu phanh thuan nghich nhung khong cin bang. N6

thuong st dung trén cac 6t6 tai cd nho va vua hodc cac banh sau cta 6t6 du lich.
Vé mit hiéu qua phanh, néu thira nhan hé s6 hiéu qua cua so d6 hinh 2.2a:

M L . .

Ky = ﬁ =100%, thi hé s hiéu qua cua co cau phanh dung co cau ép thuy luc
+ P)r,

hinh 2.2b s& 12 116% +122%, khi c6 cung kich thuéc chinh va hé sb ma sat gitta ma

phanh va trong phanh: f =0,30+0,33.
Dé tang hiéu qua phanh theo chiéu tién cua xe, ngudi ta ding co ciu phanh véi hai

xylanh 1am viéc riéng r&. Mdi gubc phanh quay quanh mét diém cé dinh bé tri khac phia,
sao cho khi xe chay tién thi ca hai guc déu ty siét (hinh 2.2¢). Hiéu qua phanh trong

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
L& Kim Huy 47



Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

truong hop nay co thé ting duoc 1,6+1,8 1an so véi cach bé tri binh thudng. Tuy nhién
khi xe chay lui hiéu qua phanh s& thap, tc 1 co cau phanh khong c6 tinh thuan nghich.

Co cau phanh loai nay két hop vai kiéu binh thuong dat & cac banh sau, cho phép dé
dang nhéan dugc quan hé phan phdi luc phanh can thiét P, > P, trong khi nhiéu chi tiét
Clia cac phanh trude va sau ¢ cung kich thuée. Vi thé né thuong dwgc sir dung & cau
trude cac 6to du lich va tai nho.

Pé nhan duogc hiéu qua phanh cao ca khi chuyén dong tién va 1ui, nguoi ta ding co
cau phanh thuan nghich va cén bang loai boi nhu trén hinh 2.2d. Cac gubc phanh caa so
d6 nay c6 hai bac ty do va khong co diém quay ¢6 dinh. Co cau ép gom hai xylanh lam
viéc tac dung dong thoi 1én dau trén va dudi cua cac gudc phanh. Véi két cdu nhu vay
ca hai gudc phanh déu ty siét du cho trong phanh quay theo chiéu nao. Tuy nhién né co
nhuogc diém 1a két cau phuc tap.

Pé nang cao hiéu qua phanh cao hon nita, ngudi ta con dung cac co cau phanh ty
cudng hoa. Ttc 1a cac co cdu phanh ma két cau cua nd cho phép loi dung luc ma sat
gitta mot ma phanh va tréng phanh dé cuong héa. ting luc ép, ting hiéu qua phanh cho
ma kia.

Co cau phanh ty cuong héa mic du cé hiéu qua phanh cao, hé sé co thé dat dén
360% S0 V&i co cdu phanh binh thuong ding cam ép. Nhung momen phanh kém 6n

dinh, két cau phuc tap, tinh can bang kém va lam viéc khong ém nén it dwoc sir dung.
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2.2.1.2. Co ciu phanh dia

Hinh 2.3. So d6 nguyén 1y cuia dia phanh

Co cau phanh loai dia thuong duoc sir dung trén 6t6 du lich.

Phanh dia c6 céc loai: kin, hd, mot dia, nhiéu dia, loai v quay, dia quay va vong

ma sat quay.

Dia c6 thé 1a dia dic, dia c6 xé cac ranh thong gid, dia mot 16p kim loai hay ghép
hai kim loai khac nhau.

Phanh dia c6 mot loat cac uu diém so véi co cdu phanh tréng guée nhu sau:

- Ap suat phan b6 déu trén bé mit ma phanh, do d6 ma phanh mon déu va it phai
diéu chinh.

- Bao dudng don gian do khong phai diéu chinh khe ho.

- C6 kha nang lam viéc véi khe ha nho (0,05+0,15) mm nén rat nhay, giam dugc
thoi gian cham tac dung va cho phép ting ty s6 truyén dan dong.

- Luc ép tac dung theo chiéu truc va tu can bang, nén cho phép ting gia tri cua
chung dé tang hiéu qua phanh can thiét ma khéng bi gisi han bai diéu kién bién dang
cua két cau. Vi thé phanh dia c6 két cdu nho gon va d& b tri trong banh xe.

- Hiéu qua phanh khong phu thudc chiéu quay va 6n dinh hon.

- Diéu kién 1am mat tot hon, nhat 1a ddi véi dang dia quay.
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Tuy vay phanh dia con c6 mét s6 nhuoc diém han ché sy sir dung cua né 1a:
- Nhay cam véi bui ban va kho lam kin.
- Cac dia phanh loai h¢ d& bi oxy héa, bi ban 1am cac ma phanh mon nhanh.
- Ap suit lam viéc cao nén cac ma phanh dé bi nat xudc
- Thuong phai st dung cac bo trg luc chan khong dé ting luyc dan dong, nén khi
dong co khéng lam viéc, hiéu qua phanh din dong thip va khé sir dung chung dé két
hop lam phanh dung.
2.2.1.3. Co cdu phanh ddi
Loai phanh nay chi yéu duoc st dung trén may kéo xich. Vi nd ding phdi hop Véi
ly hop chuyén huéng tao duoc mot két ndi rat don gian va gon.
Phanh dai c6 mot s6 loai, khac nhau & phuong phap ndi dau dai phanh va do d6 khéc

nhau ¢ hiéu qua phanh.

Phanh dai don gian khong tu siét: Khi tac dung luc, ca hai dau dai phanh dugc rat
1én siét vao tréng phanh. Uu diém cua loai nay 13 phanh ém diu, hiéu qua phanh khong
phu thudc chiéu quay. Nhuoc diém 1a hiéu qua phanh khong cao.

Phanh dai don gian ty siét mot chiéu: Nhd c6 mot dau dugc ndi ¢b dinh nén hiéu qua
phanh theo chiéu tu siét cao hon chiéu nguoc lai ti gan 6 1an. Tuy vy khi phanh thuong
dé bi giat, khong ém.

Phanh dai loai kép: La loai ma bat ky tréng phanh quay theo chiéu nao thi hiéu qua
phanh ciia n6 ciing khong ddi va ludn ludn cdé mot nhanh ty siét.

Phanh dai loai boi: N6 1am viéc twong ty nhu phanh dai don gian ty siét, nhung hiéu
qua phanh khong phu thudc chiéu quay.

Tat ca cac loai phanh dai déu c6 chung nhugc diém 13 4p Suat trén bé mit ma sat phan
bd khong déu. Nén ma phanh mon khong déu va tai trong hudng kinh tac dung 1én truc
Ion.

2.2.2. Dédn d¢ng phanh

Dan dong phanh 13 mot hé théng dung dé diéu khién co cau phanh.

Dan dong phanh thudng dung hién nay c6 ba loai chinh: co khi, chat long thay luc
va khi nén. Nhung dan dong co khi thuong chi dung cho phanh ding vi hiéu suét thap

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 50



Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

va khé dam bao phanh dong thoi cac banh xe. Nén ddi véi hé théng phanh 1am viéc cua
6 t6 duoc sir dung chi yéu hai loai dan dong 1a: thuy lyc va khi nén.

Luc tac dong 1én ban dap phanh hoic don diéu khién phanh ciing nhu hanh trinh ban
dap va don diéu khién phanh phu thudéc & momen phanh can sinh ra va cac thong sb dan
dong phanh.

2.2.2.1. Dén déng thiy luc

Dan dong phanh thay luc duoc sir dung rong rai trén hé théng phanh chinh cua céac
Dan d6ng phanh bang thaty lyc duoc dung nhiéu cho xe 6 t6 du lich, 6 t6 van tai cé tai
trong nho va cuc 16n, gom cac cum cha yéu sau: xylanh phanh chinh, b tro lyc phanh,

xylanh lam viéc & céac banh xe...
Dan dong phanh thay luc ¢6 nhitng vu diém 1a:

- B0 nhay I6n, thoi gian cham tac dung nho.

- Ludn ludn dam bao phanh dong thoi cac banh xe vi ap suét trong dong dan dong
chi bat dau tang khi tit ca ma phanh da ép vao trong phanh.

- Hiéu suét cao.

- Két cau don gian, kich thuéc nho, gia thanh thap.

- €6 kha nang sir dung trén nhiéu loai xe khac nhau ma chi can thay doi co cau
phanh.

Nhuoc diém caa dan dong thay lyc:

- Yéu cau d6 kin khit cao. Khi c6 mot chd nao bi ro ri thi ca dong dan dong khong
lam viéc duoc.

- Luc can thiét tac dung 1én ban dap I6n nén thuong sur dung cac b phan tro luc
dé giam luc ban dap, 1am cho két cAu thém phuc tap.

- Sy dao dong ap suat cua chat long c6 thé 1am cho cac dudng ong bi rung dong va
momen phanh khong 6n dinh

- Hiéu suat giam nhiéu ¢ nhiét d6 thap va do nhét tang.

* Cac loai so d6 phan dong dan dong:

Theo hinh thic dan dong phanh thity luc c6 thé chia lam hai loai:

- Truyén dong phanh mét dong: Truyén dong phanh mét dong duoc st dung rong
rai trén mot 6 6 t6 trude day vi két cdu cua né don gian.

- Truyén dong phanh nhiéu dong: Dan dong hé théng phanh 1am viéc nhim muc
dich ting do tin cay, cAn phai c6 it nhit hai dong dan dong doc 1ap c6 co cau didu
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khién chung 13 ban dap phanh. Trong truedng hop mot dong bi hong thi cac dong
con lai van phanh duoc 6 t - may kéo vai mot hiéu qua phanh nao do.
Hién nay phd bién nhit 13 cac ddn dong hai dong véi so d6 phan dong

Hinh 2.4. Cac so d6 phan dong dan dong phanh thuy lec

M0i so d6 déu cb cac uu nhuge diém riéng. Vi vay, khi chon so 6 phan dong phai

tinh toan k¥ dua vao ba yéu té chinh:

- Muc d¢ giam hi¢u qua phanh khi mét dong bi hong.
- Muc do bt ddi xang luc phanh cho phép.
- Mirc d6 phuc tap cua dong dan dong.
Thuong st dung nhét 14 so d6 hinh (1.5a) so do phan dong theo yéu cau. Day 1a so
d6 don gian nhat nhung hiéu qua phanh s& giam nhiéu khi hong dong phanh ciu trudc.

Khi dung céac so dd hinh (1.5b, ¢ va d) so d6 phan dong chéo, so d6 phan 2 dong cho
cau trudc, 1 dong cho cau sau va so dd phan dong chéo cho cdu sau 2 dong cho cau trudc
thi hiéu qua phanh giam it hon. Hiéu qua phanh ¢am bao khong thip hon 50% khi hong
mot dong nao d6. Tuy vy khi ding so @6 hinh (1.5b va d) lyc phanh s& khong ddi xang,
lam giam tinh 6n dinh khi phanh néu mét trong hai
dong bi hong. Piéu nay can phai tinh dén khi thiét ké hé thong 1ai (dung canh tay don
am).

So dd hinh 1 .5¢ 1a so 6 hoan thién nhat nhung ciing phirc tap nhat.

* Cdc logi va so do dan dong:

Theo loai nang luong sir dung, dan dong phanh thay luc ¢ thé chia 1am 3 loai:
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- Dan dong tac dong truc tiép: Co cdu phanh dugc didu khién tryc tiép chi
bang lyc tac dung ngudi lai.
- Dan dong tac dong gian tiép: Co cdu phanh dugc din dong mot phan nho
lyc ngudi lai, mot phan nhd cac bo tro luc lap song song véi ban dap.
- Dan dong dung bom va cac b tich ning: lyc tac dung 1én co cdu phanh
1a 4p lyc cua chat 16ng cung cap tir bom va cac b tich ning thay lyc.
*Ddén déng thay lwe tic dung truec tiép.

3

il ! 4 [F

Hinh 2.5. Din dong thay luc tac dung truc tiép

1,8 - Xylanh banh xe 3,4 - Piston trong xylanh 2,7 - Puong dng dan dau
chinh dén xylanh banh xe
5 - Ban dap phanh 6 - Xylanh chinh

Nguyén ly lam viéc:

- Khi nguoi 1ai tdc dung 1€n ban dap phanh 5, piston 4 trong xylanh chinh
6 s& dich chuyén, 4p suit trong khoang A ting lén day piston 3 dich
chuyén sang trai. Do d6 ap suét trong khoang B ciing ting 1én theo. Chat
long bi ép dong thoi theo cac éng 2 va 7 di dén cac xylanh banh xe 1 va
8 dé thyc hién qua trinh phanh.

- Khi nguoi l4i nha ban dap phanh 5 thi duéi tac dung cta cac 10 xo hdi vi,
cac piston trong xylanh cta banh xe 1 va 8 s& ép dau tro vé xylanh chinh
6, két thiic mot lan phanh.

*Dan dong tdc ddng gidn tiép.

Dan dong thay luc dung bau trg luc chan khéng.
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B tro luc chan khong 1a bo phan cho phép loi dung dd chan khong trong duong
nap cua dong co dé tao lyc phu cho ngudi lai. Vi vay, dé dam bao hiéu qua tro luc, kich
thudc cua cac bo tro luc chan khong thuong phai I6n hon va chi thich hop véi cac xe

c6 dong co xang cao toc.

Hinh 2.6. So d dan dong thay luc tro luc chan khong

1,2 - Puong 6ng dan dau 3 - Xylanh chinh 4 - Puong nap dong co
phanh dén xylanh banh xe

5-Bandap 6 - Loc 7 - Van chan khong

8 - Can day 9 - Van khong khi

11 - Mang (hoac piston) 12 - Bau tro lyc chan 10 - Vong cao su cua co
trg luc khong cau ty 18

Nguyén ly lam vigc:

- Bau tro lyc chan khong 12 ¢6 hai khoang A va B duoc phan cach bai piston 11
(hodc mang). Van chan khong 7, 1am nhiém vu: N6i thong hai khoang A va B khi
nha phanh va cit duong thong giita chung khi dap phanh. Van khong khi 9, 1am
nhiém vu: cat duong thong ciia khoang A vai khi quyén khi nha phanh va mo
duong thong cua khoang A khi dap phanh. Vong cao su 10 14 co cau ty 1&: Lam
nhiém vu dam bao su ty I¢ gitra luc dap va luc phanh.

- Khoang B cua bau trg luc ludn ludn duoc ndi véi dudng nap dong co 4 qua van

mét chiéu, vi thé thudng xuyén c6 ap suat chian khong.
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- Khi nha phanh: van chan khong 7 m¢&, do d6 khoang A s€ thong vai khoang B
qua van nay va c6 cing ap sut chan khong.

- Khi phanh : nguoi lai tic dung 1én ban dap ddy can 8 dich chuyén sang phai 1am
van chan khong 7 dong lai cit duong théng hai khoang A va B, con van khong
khi 9 mé ra cho khong khi qua phan tir loc 6 di vao khoang A. D6 chénh 1éch ap
suit gitra hai khoang A va B s& tao nén mot ap luc tac dung 1én piston (mang)
cua bau tro luc va qua d6 tao nén mét luc phu hd tro cing ngudi lai tac dung 1én
céc piston trong xylanh chinh 3, ép dau theo cac 6ng dan (dong 1 va 2) di dén céac
xylanh banh xe dé thyc hién qué trinh phanh. Khi lyc tac dung 1én piston 11 ting
thi bién dang cua vong cao su 10 ciing tang theo 1am cho piston hoi dich vé phia
trudc S0 Vi can 8, 1am cho van khong khi 9 dong lai, giir cho d6 chénh ap khong
d6i, tirc 1a lyc tro lyc khong d6i. Mudn ting luc phanh, nguoi 14i phai tiép tuc
dap manh hon, can 8 lai dich chuyén sang phai 1am van khong khi 9 mo ra cho
khong khi di thém vao khoang A. D6 chénh ap tang 1én, vong cao su 10 bién dang
nhiéu hon 1am piston hoi dich vé phia trudc so véi can 8, 1am cho van khong khi
9 déng lai dam bao cho d6 chénh 4p hay luc tro luc khong doi va ty 18 vai luc
dap. Khi lyc phanh dat cyc dai thi van khong khi mé ra hoan toan va do chénh
ap hay luc trg luc ciing dat gia tri cuc dai.

Bo tro luc chan khong c6 hiéu qua thip, nén thudong duoc sir dung trén cac 6 t6 du

lich va tai nho.
*Dan dong thay luc tro luwc khi nén.

Bo tro lyc khi nén 13 b phan cho phép loi dung khi nén dé tao luc phy, thudng duoc
lip song song véi xylanh chinh, tic dung 1én din dong hd tro cho ngudi 14i. Bo tro luc
phanh loai khi c6 hiéu qua tro luc cao, dd nhay cao, tao luc phanh Ién cho nén dugc
dung nhiéu ¢ 6 to tai.

So dd va nguyén 1y 1am viéc:
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Hinh 2.7. Dan dong phanh thay luc tro luc khi nén

1 - Ban dap 2 - Pon day 3 - Cum van khi nén

4 - Binh chtra khi nén 5 - Xylanh lyc 6 - Xylanh chinh

7 - Buong 6ng din dau dén 8 - Xylanh banh xe 9 - Puong dng dan dau
xylanh banh xe dén xylanh banh xe

10 - Xylanh banh xe
Nguyén ly lam viéc:
Bo tro luc gém cum van khi nén 3 ndi v&i binh chtra khi nén 4 va xylanh lyc 5.
Trong cum van 3 ¢6 cac bd phan sau:

- Co cau ty 18: dam bao sy ty 18 giita luc dap va luc phanh.

- Van nap: cho khi nén tir binh chira di vao khi dap phanh.
- Van xa: cho khi nén trong dong dan dong thoat ra ngoai khi quyén khi nha phanh.
Khi tdc dung Ién ban dap 1, qua don 2, luc sé& truyén déng thoi 1én cac can cua
xylanh chinh 6 va cua cum van 3. Van 3 dich chuyén: Mo duong néi khoang A cua
xylanh lyc véi binh chira khi nén 4. Khi nén tir binh chira 4 sé€ di vao khoang A tac dung
1én piston cua xylanh tro luc, hd tro cho ngudi 1ai ép cac piston trong xylanh chinh 6
dich chuyén dua dau dén cc xylanh banh xe. Khi di vao khoang A, khi nén déng thoi

di vao khoang phia sau piston ctia van 3, ép 10 xo lai, 1am van dich chuyén lui sang trai.
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Khi luc khi nén can bang véi luc 10 xo thi van ding lai & vi tri cAn bang méi, dong thoi
dong ludn duong khi nén tir binh chira dén khoang A duy tri mot ap suit khong doi trong
hé théng, twong tng vai luc tac dung va dich chuyén cua ban dap. Néu muén ting ap
suit 1én nira thi phai ting luc dap dé ddy van sang phai, md duong cho khi nén tiép tuc
di vao. Nhu vay cum van 3 dam bao duoc su ty & gitra luc tac dung, chuyén vi cua ban
dap va luc phanh.

*Ddn déng thaiy luc tro' lwe ding bom va cdc bé tich ning.

Bom thuy lyc: La ngudn cung cip chét long cao ap cho dan dong. Trong dan dong
phanh chi dung loai bom thé tich, nhu: banh ring, canh gat, piston hudng truc. Bom
thay lyc cho ting 4p suét 1am viéc, cho phép ting do nhay, giam kich thudc va khéi
luong cua hé thong. Nhung dong thoi, yéu cau vé 1am kin vé chat lugng duong dng ciing

cao hon.

Bo tich ning thuy luc: Dé dam bao ap suat 1am viéc can thiét caa hé théng trong
truong hop luu lugng ting nhanh & ché d6 phanh ngit, bén canh bom thay lyc can phai
c6 cac bo tich nang ¢6 nhiém vu: tich trir nang luong khi hé théng khong lam viéc va

giai phong no cung cap chat long cao ap cho hé thdng khi can thiét.

So do va nguyén 1y 1am viéc

Hinh 2.8. Dan dong phanh thay luc dung bom va cac tich ning
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1 - Ban dap 2 - Xylanh chinh 3 - Van phanh
4 - Van phanh 5 - Xylanh banh xe 6 - Xylanh banh xe
7 - B tich nang 8 - Bo diéu chinh ty dong 9 - B tich ning

Kiéu ap suét role
10 — Van an toan 11 - Bom
Nguyén ly lam viéc:

Trén céc 6 to tai trong cuc 16n thuong st dung dan dong thay luc véi bom va cac bo
tich ning 3 va 4 1a hai khoang ctia van phanh dugc diéu khién tir xa nho dan dong thay
lyc hai dong véi xylanh chinh 2. Khi tac dung 1én ban dap 1, dau tic dung lén cac van 3
va 4, mé duong cho chat long tir cac bo tich nang 7 va 9, di dén cac xylanh banh xe 5
va 6. Luc dap cang 16, ap suat trong cac xylanh 5 va 6 cang cao. Bo diéu chinh tu dong
ap suat kiéu role 8 dung dé giam tai cho bom 11 khi ap suét trong cac binh tich nang 7
va 9 da dat gia tri giGi han trén, van an toan 10 c6 tac dung bao vé cho hé théng khoi bi
qua tal.
2.2.2.2. Dén dong phanh khi nén

Dan dong phanh khi nén duoc st dung nhiéu trén 6 t6 van tai trung binh, 16n. Dan
d6ng phanh bang khi nén dwgc dung nhiéu & 6 t6 van tai cé tai trong ¢ trung binh va
I6n, gdm cac cum chu yéu nhu: may nén khi, van diéu chinh 4p suét, binh chira, van
phan phdi, bau phanh, ...

Uu diém:
- biéu khién nhe nhang, luc diéu khién nho.

- Lam viéc tin cay hon din dong thuy luc (khi ¢6 1o ri nho, hé thong van c6 thé
lam viéc duoc, tuy hiéu qua phanh giam).

- D& phéi hop véi cac dan dong va co cau sir dung khi nén khac nhau, nhu : phanh

ro modbc, déng mé cira xe, hé théng treo khi nén,....
- D& co khi héa, tw dong hoa qua trinh diéu khién dan dong.
Nhugc diém:

- D6 nhay thap thai gian cham tac dung 16n
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- Do bi han ché boi diéu kién ro ri, 4p sudt lam viéc cua khi nén thip hon cta chit
long trong dan dong thuy luc t6i (10-15) lan. Nén kich thudc va khéi luong cua dan
dong lon.

- S6 lugng cac cum va chi tiét nhiéu.
- Két cau phurc tap va gia thanh cao hon.

So db va nguyén 1y 1am viéc :

Hinh 2.9. So d6 dan dong phanh khi nén

1 - May nén khi 2 - Bo diéu chinh ap suat 3 - Bo lang loc va tach am
4 - Cym van chiavabao 5,6 - Cac binh chira khi 7 — Van phan phdi hai

vé nén dong

8 - Bau phanh va co cau 9 - B6 tich nang va co cau

phanh trudgc phanh sau

Nguyén ly lam viéc:

- Khéng khi nén duoc nén tir may nén 1 qua bd diéu chinh ap suit 2, bo lang loc
va tach 4m 3 va van bao vé kép 4 vao cac binh chira 5 va 6. Van an toan c6 nhiém
vu bao vé hé thdng khi b diéu chinh 2 ¢6 su ¢6. Cac bd phan ndi trén hop thanh
phan cung cap (phan nguén) cua dan dong.
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- Tu binh chira khong khi nén di dén cac khoang ctia van phan phdi 7. O trang thai
nha phanh, van 7 déng duong khong khi nén tir binh chira dén cac bau phanh va
mé dudng théng cac bau phanh véi khi quyén.

- Khi phanh: Ngudi 14i tic dung 1én ban dap, van 7 1am viéc: Cit duong thong cac
bau phanh véi khi quyén va mé dudng cho khi nén di dén cac bau phanh 8 va 9,
tac dung 18n co ciu ép, ép cac gudc phanh ra ty sat tréng phanh, phanh cac banh
xe lal.

- Khi nha phanh: Cac chi tiét trg vé trang thai ban dau dudi tac dung cua 16 xo hoi
VI.

- Phanh dirng: Trén cac xe dung dan dong phanh khi nén hién nay, thuong st dung
céc bau phanh c6 10 xo tich nang dé két hop lam phanh dirng diéu khién bang khi

nén.
2.2.2.3. Dén déng phanh lién hop

Dan dong phanh lién hop 1 lién két giita thiry lyc va khi nén trong d6 phan thay
luc c6 két ciu nho gon va trong luong nho va dong thoi bao dam cho d6 nhay hé thdng
cao, phanh cung mdt luc duoc tat ca cc banh xe, phén khi nén cho phép diéu khién
nhe nhang va kha ning huy dong, diéu khién phanh romooc.

Dan dong phanh lién hop thuong duge su dung & cac loai e tai ¢& 16m va ap dung
cho xe nhiéu cau nhu xe URAL, 375D, URAL-4230...

2.2.2.4. Din déng co khi

Dan dong phanh co khi gom hé théng cac thanh, cac don biy va day cap. Dan dong
co khi it khi duoc dung dé diéu khién dong thoi cac co cau phanh vi :

+ Khé dam bao phanh dong thoi cac banh xe vi do cing viing cua cac thanh
dan dong phanh khong nhu nhau

+ Kho dam bao su phan bé luc phanh can thiét gitra cac co cau.

Do nhitng ddc diém trén nén dan dong co khi khong duoc sir dung & hé thong
phanh chinh ma chi duoc st dung ¢ hé thong phanh dirng.

Uu diém:
+ Do tin cay lam viéc cao

+Po ctng viing dan dong khong thay d6i khi phanh 1am viéc 1au dai

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 60



Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Nhugc diém:
+ Hiéu suét truyén luc khong cao
+ Thoi gian phanh l6n
2.3. Chon phwong 4n thiét ké
2.3.1. Co cdu phanh

Ngay nay thuong sir dung co cdu phanh 1a: Co cdu phanh dang dia va co ciu
phanh dang gubc. Co ciu phanh dia thuong chi sir dung ddi véi xe con. Con trén xe tai
do dic diém thuong chay qua nhiéu loai dja hinh doi hoi co cAu phanh phai dugc che
kin. Do vay ddi véi co cau phanh cho xe thiét ké sir dung co cau phanh guéc 13 hop li
nhat.

2.3.2. Ddn déng phanh

Ngay nay trén xe nguoi ta thuong ding dan dong thuy lec hozdc khi nén hoac két
hop thuy luc va khi nén hoac két hop thuy luc va khi nén. Dan dong thuy luc c6 nhugc
diém 12 ti s6 truyén cia dan dong dau khong 16n nén khong thé tang luc diéu khién trén
co céu phanh. Vi vay hé théng phanh dan dong thuy luc thuong dugc sir dung trén 6to
du lich va 6t6 tai nho.

Dan dong lién hop khac phuc duoc nhuge diém cua hai loai din dong 1a khi nén va thuy
lyc. Nhung doi hoi két cau chi tiét phuc tap, gia thanh doi hoi cao. Do vdy khong phu
hop véi xe tai trung binh.

Véi nhimg wu diém ndi bat cua phuong phap dan dong bang khi nén la:

- Luc ban dap nho, tic dong cta nguoi 14i 1én ban dap phanh cua hé thdng khi nén
chi thuc hién nhiém vu dong mo cac dong khi

- Thuan loi trong viéc ché tao hang loat cac linh kién caa hé théng dan dong.

- Thich hop véi cac két cdu din dong phanh doan xe. B4 tri phanh tay

Do vay ta sir dung phwong phap din dong khi nén cho xe thiét ké.
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CHUONG 3. TiINH TOAN THIET KE VA MO PHONG HE THONG
PHANH

3.1. Thiét ké co cAu phanh
3.1.1. Cdc théng soé ki thudt ddu vao ciia xe thiét ké

Sau khi tinh toan ¢ chuong tong quan va lay sé liéu theo xe tham khao HD270, em
duoc bang thong sd dau vao tinh toan, thiét ké phanh nhu sau:

Bang 3.1. Céc thong s6 dau vao

Loai 6 to Xe tai

Loai dong co Diesel — D6AC
Trong Iuwong toan bo G = 23884 kg
Phan b6 1én truc trude/sau 6048/17917 kg
Toc do cuc dai cua xe 27,417 mls
Chiéu dai co s& L = 3940 mm
Chiéu cao trong tam khi day tai h, = 1275 mm
Bén kinh lam viéc ctua banh xe L, =056m
Khoang cach tir trong tam dén cau trudc khi xe day tai a=2956 mm
Khoang cach tir trong tAm dén cau sau khi xe day tai b =984 mm

3.1.2. Xdc dinh mé men phanh theo diéu Ki¢n bdm

Trong luong bam & mdi banh xe Gbx chinh bang phan luc phap tuyén Zi tai banh xe
khi phanh. Khi 6t6 dugc phanh khan cap véi tée do bat ky cho dén khi ding han (v = 0)
thi gia toc phanh cuc dai c6 thé duoc xac dinh tir luc quan tinh 16n nhat khi phanh Pj.
Sau khi bién dbi ta c6 trong lvong bam & mdi banh xe trugc/sau:

1 Ga
G :zxLox(b+hg><(pr) (3.2)
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n m Ga
G"=G ZEX(a_th%x) (32)

Trong d6 hg 1 chiéu cao trong tim ctia xe; con ¢, 1a hé s6 bam giira 16p véi mat
duong khi 6t6 dugc phanh khan cdp. Véi hé thong phanh khong trang bi hé théng kiém
soat va diéu chinh do truot banh xe (xe khéng co trang bi hé théng chdng him cing
banh xe ABS — Anti-lock Brake System, hay trang bi hé théng phanh diéu khién dién tir
EBS -Electronic Brake System) thi hé s6 bam khi phanh khan cip chi c¢6 thé dat duoc:

o, = (0,75+0,8)x ¢, ., ~0,56+0,68
Dé bao dam hiéu qua phanh cao nhat véi gia toc cham dan 16n nhat ma cac
banh xe khong bi truot thi ta c6 thé chon ¢,, ~ 0,64

Thay s vao, ta c6 phan luc phap tuyén tac dung 1én mdi banh xe trudc khi phanh
khan cap:

23884 x9,81
2x3,94

G- ZGaLO x(b+h, x@,) = (0,984 +1,275x0,64) = 53520, 7(N)
X

Phan lyc phap tuyén tac dung 1én mdi banh xe sau:

- Chociu? la:

G"= G, x(a— hg xqpbx) = 23884 x (2,956 —1,275%0,64) =31815,12(N)
4x L, 4x3,94
- Chocau3 la:
G"=—2 s (a—h, xg,) = 200 (2,9561,275x0,64) = 31815,12(N)
4x L, 4x3,94

Suy ra lyc phanh yéu cau & mdi banh xe trudc 1a:
P'=G'% ¢, =53520,7x0,64 =34253,25(N) (3.3)
Luc phanh yéu cau & mdi banh xe sau la:

- Chociu? la:
P"=G "¢, =3181512x0,64 = 20361, 68(N) (3.4)

- Cho cau 3 la:
P"=G"x ¢, =3181512x0,64 = 20361,68(N)
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Luc phanh tai banh xe dat duoc gia tri 16n nhat khi banh xe bat dau truot 1ét, trong
qua trinh trugt mé men phanh khong tang nira ma tham chi ¢6 xu hudng giam. Vi vay
ngudi ta thuong tinh toan md men phanh can thiét tai cac banh xe sao cho tan dung duoc

t6i da kha ning bam cua xe.

Véi co ciu phanh dit tryc tiép o tit ca cac banh xe thi mé men phanh can sinh ra & mdi
co cau phanh:

O cau trude 1a
M, '=P'xr, =34253,25x0,56 =19181,82(N.m) (3.5
CAu giita va cau sau 1a

- Chocau2la:
M, "=P"xr, =20361,68x0,56 =11402, 54(N.m) (3.6)

- Chocau3la:
M, "= P"xr._=20361,68x0,56 =11402,54(N.m)

3.1.3. H¢ sé phin bé lwc phanh lén cdc truc banh xe

Thuc té mo-men phanh sinh ra & cac banh xe 1a do co cau phanh lap dat & banh xe
sinh ra. Co ciu phanh & cac banh xe c6 nhiéu kiéu va vi vy noi chung trén mot chiéc
xe ¢6 thé ¢6 cac co cdu phanh khac nhau ddi véi cac truc banh xe trudce va truc banh xe
sau. Ngay ca khi kiéu co cau phanh gidng nhau nhung két cu va kich thudc cu thé van
c¢6 thé khac nhau tiy theo mo-men phanh yéu ciu phan b trén céac truc nhu da duoc
tinh & trén. Vi vay, dé c6 co sé chon co cau phanh hop 1y, trudc hét can tinh toan danh
gia ty so phan bd mo-men phanh (hay luc phanh) 1én truc trudce va truc sau theo hé sé
phan bd lyc phanh K12 nhu sau :

_ M' 1918182
O M" 11402,54

1,68 (3.7)

3.1.4. Xdc dinh lwc phanh do co ciu phanh sinh ra theo phwong phdp hoa do
3.1.4.1. Xdc dinh géc Sva bdn kinh p ciia luc tong hop tdc dung 1én md phanh

COS23, —CO0S 23,

= : : (3.8)
20, +sin23 —sin2p,
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Trong d6 cac goc B, 5,14 cac thong sd két cdu vé goc dat dau — cudi clia tim ma sat —
tinh bang [rad] (xem hinh 3.1). Trong tinh toan thiét ké, cé thé chon cac goc £, 5, theo
kinh nghiém sao cho hiéu sé g, = 8, - B, ~90+110

Trong d6: Géc tinh tir tAm chdt quay cua gude phanh dén chd tan tAim ma sat
B, =14° +16°ta chon g =15°

Bo: Goc 6m cua tAm ma sat Bo= 90° + 110° chon Bo = 100°
B2= Po+ Pr=15° + 100°= 115°

g5 = C0S2/3, —Cc0s2p3,
25, +sin2p, —sin24,

c0s2.15° —co0s2.115°

= 95=—0ps =0,3172
2. 2.7 +sin2.15° —sin 2.115°
360°
Vay 6 =17,6°
Viay goc gitra lye N va truc X-X 1a 6§ =17,6°
- i
N ' P i
K
g o
5 g
Bo | : B“: fo :
“ » X
k- l n =
N g \
Br 4

Hinh 3.1. Céc thong s6 Ciia co cau phanh

Bén kinh p dugc x4c dinh theo cong thurc sau:

_ 2.1..(cos 3, —cos 3,)
p \/ﬂoz +sin® B, —2.3,.cos( B, + j3,).sin B,

(3.9)
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Vi 1 ban kinh tang trdng ta chon theo xe tham khao duong kinh tang trong 1a

r, =0,8xr, =0,8x560 =448(mm), r, =0,448(m)
Khoang cach tir tim quay banh xe dén phuong luc ép P duoc xac dinh bang:

a=0,8xr, =358(mm)
Khoang cach tir tim quay diém ty cé dinh dén phuong luc ép P:
h=0,8xD, =0,8x2xr, =716(mm)
Khoang cach tir tim truc banh xe dén tim quay gudc:
b =h—a=2358(mm)

Ban kinh p cua lyc tong hop la:

2.200(00515o —0031150)

p= = ~ 222,6mm
(100 zﬁj +sin®100° — 2(100 2;zjcos (15+115)° sin100°
360 360
Két luan:
B, =15° f2=115° 3, =100° a=b=0,358(m)
5=17,6° p=0,2226m r, =0,448m h =0,716(m)

3.1.4.2. Xdc dinh lgc can thiét tac dung lén guéc phanh bang phwong phdp hoa dé

Khi tinh toan co cAu phanh chung ta can xac dinh luc p tac dung 1én gudc phanh dé
dam bao cho tong s6 mé men phanh sinh ra & gudc phanh phanh truéc (M/p1 hodc M)
va gudc phanh sau (M/p2 hoiac M”) bang mémen phanh tinh toan ctia mdi caa mdi co
CaU phanh dit tai banh xe. Khi da chon trudc cac thong s6 két cau (B1, B2, Po, 1) ching
ta tinh duoc cac goc & va ban kinh p nghia 1a xac dinh duoc hudng va diém dat luc N,
(luc N, huéng vao tim O). Luc R 1a lyc tong hop cua cia N, va T,. Luc R, tao véi luc

N, mot goc ¢, .

Goc ¢, dugce xac dinh nhu sau:
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Tl
Nl
V6i u 1a hé s ma sat giita tAm ma sat v6i tang tréng véi vat liéu 1am bang Ferado va

tgp, = =H

trbng phanh bang gang xam GX 15-32 thi p = 0,3.

+ Nhu thé 13 chiing ta da xac dinh dugc goc goc @1 = 16,69°

+ Nghia la x4c dinh dugc hudng cua R,. Goc ¢, ma phanh truéc va ma phanh
sau déu bang nhau vi c¢6 ciing hé sé ma sat nhu sau.

Néu gudc phanh bi ép bang cam phanh (phanh khi ) thi luc P, P,. Tac dung 1én hai gubc
phanh s& khac nhau. Trong trudng hop nay khi cam quay hai gudc phanh sé& dich chuyén
nhu nhau, do d6 ap suat tic dung 1én hai ma phanh bang nhau va luc R, =R, vi viy cic

thong sb ciia hai gudc phanh 14 nhu nhau:
Nhu vdy mo men phanh sinh ra & co cau phanh ciia mot banh xe sé la:

M= M+ M =R.r+R,.1, (3.10)
Trong do banh kinh ro dugc xac dinh theo cong thuc:

0,3

J1+0,3

[ =psing=p t9¢2 —pE =226
JL+tg?s 1+ u

Vi hai ma phanh c6 kich thuéc giéng nhau ta cé:

=63,9mm (3.11)

p=p'=p va Iy=1T,=10
Nhu vay khi guc phanh bi ép bang cam quay , chiing ta c6 thé xac dinh ngay

/

duocluc R = R, =—F%
e R=R, 2.,

*Poi voi cau trudce :

, M} 1918182

/
=R, = = =150092(N
R=R 2.r, 20,0639 (N)
*PGi voi cau giita va cau sau
11
"Ry My _11402,54 _89222(N)
2.rr, 2.0,0639
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Muén xac dinh dugc luc P,U ching ta ding phuong phap hoa dd bang cach vé
da giac luc cta gudc phanh trude va sau. Ta cd R, = R, Vé gia tri nhung phuong va chiéu
cta chiing khac nhau. Kéo dai lyc P lyc R, luc R,cac luc nay cit nhau & O'vao”, tir
O’ va 0", tir O'va O’ ta ndi voi tam chét quay ma phanh, ta c6 cac phan lyc U, va U,
. Nhu vay trén mdi gudc phanh co ba luc P; R; U, va P,;R,;U,. Ta xdy dung hai da
giac lyc niy bang cac 1ay hai doan bang nhau dé luyc hién hai lyc R, va R, truot ching
song song trugt chiing song song vai ﬁl : E;, ndi tiép voi ﬁl la LTl bang cach truot
thudc ké song song véi U, va lai ni tiép vai U ciing ké song song v6i P 1a p, truot,
cit Ry ta c6 tam giac khép kin, ma sau ciing 1am twong tu. Sau d6 dung thude ké do doan

R R
=x=>U, =2

R, va doan U, ta duogc ty s6: —-
U, X

tuong tu nhu vay ddi vai Py

Lam nhu thé ddi véi gude sau ta ciing tim duoc P,,U,,R, .

Hinh 3.2. Hoa d6 luc phanh

Biét duoc luc P chung ta c6 co sd dé di tinh toan truyén dong phanh, c6 nghia 13 xac
dinh dugc cac kich thuéce cua cam phanh, bau phu...
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Sau qua trinh do dac va tinh toan ta c6 duoc két qua sau:

* Cau trudc:
Gubc truéc: U] =63855N ; P/ = 27815N
Gubc sau:  U) =27754N ; P/ =53482N

* CAu gitra va cau sau:
Gudc trudc: U!” = 49290N ; P/ =17965N
Guoc sau: U) =18391IN ; P/ =31603N

3.1.5. Tinh todn co ciu phanh theo phwong phdp gidi tich
3.1.5.1. Tinh todn co céu phanh trieéc theo phwong phdp gidi tich

Kiéu co cau phanh & cau trude 1a kiéu tréng gudc; ¢ co cau ép boi cam ép (Hinh
2.2.2)

Pay 1a loai co cAu phanh kiéu tang tréng cé tinh d6i ximg hoan toan vé phuong dién
két cAu mat phang thiang ding va dugc ép cudng bic boi cam kép ¢6 hanh trinh nang
ctia cam gidng nhau. Vi vy mé-men ma sat ciia tang tréng duoc tao ra bai hai guéc co
gia tri hoan toan gidng nhau, tic 1a:

M, '=M,_,"'=—2" (3.12)

gl g2 2
Tuy vay do hai guéc dugc ép bai mot cam ép kép, nén mot gude cé tinh tyr

siét va mot gudce co tinh tr tach, nén ta co:

. Pixhxu
M, =—l1 3.13
o A —puxB ( )

. Byxh,xu
=_2° 2" 7 3.14
92 A +uxB, ( )

Véi gia thiét kich thuéc cua hai gude va ca hai ma phanh déu giong nhau
(Al =A2=A vaBl=B2=B vahl =h2) thi luc ép do cam tao ra cho hai gudc

duoc xac dinh nhu sau:
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F’l':MPX(A_’UXB) (3.15)
2xhxu
p, = Mo (At 1xB) (3.16)

2xhxu

V6i 1=0,3, a=b=0,358(m), h=0,716(m), B =15°, B, =115°, B, =100°,
5=17,6°=0,307(Rad) (& muc 3.1.4.1)

Véi a =20° 1a goc dat tim quay diém twa c¢b dinh ctia gudc phanh thi ta c6 khoang
cach tir tAm quay diém tya ¢ dinh cua gudc phanh dén tim quay banh xe

a
S =
co0s20°

~0,38 (3.17)

Céc thong sb kich thude A va B c6 thé xac dinh theo gia thuyét ap suat phan b déu
(g =const) nhu sau:

Sin(ﬂz_ﬂlj
A=E><(cos§+yxsin6)x—2 (3.18)
I B, — b
2
. (115°-15° 7«
0,38 S'n[ 2 XlSOj
:mx(coso,%? +0,3x5in0,307)x 15157 =0,79
2 180

Tir d6 ta xac dinh duoc A=0,79 va B=1

Thay tat ca cac thong sb vao cong thirc ta c¢6 luc ép & co cdu phanh trude kiéu tréng
gudc:

B M, '><(A—,u>< B) _l9181,82><(0,79—0,3><1)

Pll
2xhxu 2x0,716x0,3

=21878,7 (N)

M, '><(A+,u>< B) _19181,82><(0,79+0,3><1)
2xhxu 2x0,716x0,3

P,'= = 48668,9 (N)

Suy ra mé-men phanh do cac gudc tao ra cho tang tréng cau truéc:
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M= Mp':19181,82

M 92 >

=9590,9 (N.m)

gl

3.1.5.2. Tinh todn co ciu phanh sau theo phwong phdp giii tich

Co cau phanh cau sau ciing tuong tu, chi ¢6 khac mo-men phanh yéu cau, véi
M,"=M,"=11402,54 (N.m). Tir d6 ta co:

Luc ép & co cau phanh cau sau kiéu tréng guéc:

- Ocau2:
proMeX(A—pxB) 1140254x(0.79-031) 15500 7 () (3.19)
T 2xhxu 2x0,716x0,3 |
o Mo (At 4ixB) 1140254x(0.79+0.3d) o031 () (3.20)
> T oxhxu | 2x0,716x0,3 |
- Ocau3s:
w_Mo"™(A-pxB) 1140254x(0.79-0.3<1) yq00c 7 (ny  (321)
VT 2xhxu | 2x0,716x0,3 |
pm - Mo "™(A+pxB) 1140254x(0.79+0.3x1) 0051 () (3.22)

2xhxu 2x0,716x%0,3

Suy ra mé-men phanh do cac gudc tao ra cho tang tréng cau sau:

- Ocau2:

M, "=M,,"= sz |_L1402,54 5701,27 (N.m) (3.23)
- Ocau3:

Mg "=Mg,"= MZP D 140254 701 o (N.m) (3.24)

Sau khi da thyc hién tinh toan luc ép & co cau phanh theo 2 phuong phép hoa dd va
giai tich, em chon phuong phap giai tich dé dam bao chinh ti wu va d6 chinh xac cao
cho thiét ké. Tir d6 ta tong hop duogc luc ép ¢ cac co cdu phanh va md men phanh do

céc gudc tao ra trén ting cau la:

- O cau trudc:
Luc ép 1én gubce trudc: P '=21878,8(N)
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Luc ép 1én guéc sau: P,'=48668,9(N)

Mb men phanh do céc gudc tao ra: M,,'=M,,"=9590,9 (N.m)
- Ocau2:

Luc ép 1én gudce trudc: R "=13005,7(N)

Luc ép 1én gudc sau: P,"=28931(N)

Mb men phanh do céc gudc tao ra: M, "=M,g,"=570127 (N.m)
- Ocau3:

Luc ép 1én gube trudc: R, "=13005,7(N)

Luc ép 1én gudc sau: P,"=28931(N)

Mb men phanh do céc gudc tao ra: M, " =M,,"=570127 (N.m)

3.1.6. Kiém tra hi¢n tireng tue xiét

Khi thiét ké va tinh toan co cdu phanh can phai tranh hién tuong tu xiét. Hién
tuong tu xiét xay ra khi ma phanh bi ép sat vao tréng phanh chi bang luc ma sat ma
khéng can tac dong luc P cua dan dong 1én gudc phanh.

Déi vai gude trude phanh ciia co cau phanh, quan hé giita luc P? va M’ ¢ dang:

up'P'(ccosa+a)

= 3.25
" c(coss'+ usinS')— up' (3.25)

Biéu thirc trén cho thay, néu: c(coss'+usin §')— up'=0 thi M , >0,
Diéu niy c6 nghia 14 m6é men phanh trén gudc phanh phia trudc s& trg nén vo cling
I6m, day chinh 14 hién twong ty xiét. V&i diéu kién dé xay ra hién twong ty xiét la:

e C.coso (3.26)

~ p—Cusins
Véi: C — khoang cach tir tim banh xe dén tam chét, C = 0,165 (m).

3, p — goc dat va ban kinh luc tong hop dit trén gude phanh trudc,
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5=17,6°
p =0,2226(m)

Thay cac thong sb trén vao cong thic ta co:

B 0,165c0s17,6°
0,2226-0,165sin17,6°

=0,91> 4 =0,3

Viy la khong c6 hién tuong tu xiét xay ra véi gudc trudce.

Ddi véi gudc sau cia co cau phanh ta cé:

_ up"P"(ccosa+a) _ up"P"(ccosa+a) (3.27)
P c(cosSm— usinS™)+ up"  ccosS+ p(p"-sins™)
Tir hoa dd ta c6 thé thiy p'"—csin 5> 0 trong moi trudng hop vi vay:
ccosd"+u(p'-sin5*) > 0
Viy la voi gude sau khong bao gid ¢6 hién tuong tu xiét.
Hién tuong tu xiét khong xay ra ddi véi cac co cdu phanh da thiét ké.
3.1.7. Xdc dinh kich thwoc ciia ma phanh
Bé rong b = 120 mm = 0,12 (m)
Ban kinh tang trong r, = 0,448 (m).
Goc om tim ma sat fo = 100°.
Dién tich mot ma phanh:
F= (n.%)o, 448.0,12 = 0,09382(m>). (3.28)

Tong dién tich tat ca cac ma phanh:
F, =12.F =12.0,09382=1,125(m")
Déi vai phanh gudc, kich thude ma phanh duge xac dinh dya trén cac diéu kién:
- Cong ma sat riéng

- 4p suat 1én bé mit ma phanh
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-Tysop
- Ché d6 1am viéc cua co cau phanh.
s Cong ma sat riéng
Khi phanh 6t6 dang chuyén dong véi van téc Vo cho téi khi dirng han (V=0) thi toan
bo dong ning cua 6t c6 thé duoc coi 1a da chuyén thanh cong ma sat L tai cac co cau
phanh:

2
L=V (3.29)
2.9
L GV?
| =— =—"° <[1]=(400+1000).10*(J / m? 3.30
F - 20F, [1]=( )-10°(J /m?) (3.30)

Ddi véi phanh khi nén cac thong sé cia ma phanh trude va ma phanh sau giéng nhau,
chonén F, =1125 (mz).
Voi:
G = 234302 (N) 1a trong luong 6t6 khi day tai.
Vo= 50 (km/h) = 13,89 (m/s) 1a tc d6 cua 6t6 khi bat dau phanh.
g — Gia tdc trong truong. g = 9,81 m/s?
Cong ma sat riéng s¢€ 1a

GV, 234302.13,89
29.F,  29,81.1125

| — 204,79.10*(J / m?) <[I] (3.31)

Vay théa man diéu kién: 1 <[1]=(400+1000).10°(J / m’).
Cong ma sat riéng nam trong gigi han cho phép.

X Ap suat gi6i han trén bé mat
Ap suit trén bé mit ma phanh duoc gidi han boi sic bén cua vat liéu:

MP

g=— 2—<[q]=15+2,0(MN /m?) (3.32)
whrl B, [a]

pu— Hé s6 ma sét gitra méa phanh va tréng phanh. p=0,3.

r.— Béan kinh trong phanh r, =0,448 (m).
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+ Cu trudc: Mp = 19181,82 Nm

_19181,82.10°
0,3.0,12.(0,448)*.100

=1,332(MN /m?) <[q]=1,5+2,0(MN / m?)

+ Cau giita va cau sau: Mp = 11402,54 Nm

q- 11402,54.10°°
0,3.0,12.(0, 448)%.100

=0,791(MN /m?) <[q] =1,5+2,0(MN / m?)

Vay &p suat trén bé mit ma phanh nam trong giéi han cho phép.
% Thoi han lam viéc ciia md phanh con dwoc danh gid bang ti so-

p:FMS[P]:(2,5+3,5).105(N/mz) (3.33)

z
M - Khéi luong toan bo ctia 6t6, M = 234302 N.
Fs - Tong dién tich cia bé mat ma sat ctia cic ma phanh ¢ tat ca cac co cau phanh.
Fsx =0,50265 m?,

o _ 234302
1125

=2,082.10°N /m? <[P]

Vay gia tri P nam trong gigi han cho phép.
3.1.8. Tinh bén ciia tréng phanh

Ap xuat sinh ra trong tréng phanh khi lam viéc dugc tinh theo cong thuc sau:

M a3
ﬂxbxl’tzxﬂo

Trong do:

- M, : M0 men phanh dit vao cau can kiém tra
- 1£=0,3: hé¢ s6 ma sat

- 1 =0,448(m): ban kinh trong phanh

- b=0,12(m) : chiéu rong ma phanh

- B,=100°=1,75(Rad) : Goc 6m tAm ma sat
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Ta tinh bén cho co ciu phanh cau truée ta c6:

3 Mg, B 9590,9
yxbxt‘tz x [, 0,3x0,12x0,448% x1,75

o' =5457,97 (Kg/mm?)

Ta tinh bén cho co ciu phanh ciu sau ta co:

Mg 5701, 27
uxbxr?x B 0,3x0,12x0,448% x1,75

0,=0;= =3244,47 (Kg/mmz)

Ung suat hudng tam tinh theo cong thic:

2 2
o =38 {1_'0_2] (3.35)

Ung suat tiép tuyén tinh theo cong thic:

a’ b?
o, = h{u_zl (3.36)

Trong do:

- a=448(mm): ban kinh trong gubc phanh
- b=508(mm): ban kinh ngoai guéc phanh
- r: khoang cach tir tim dén diém can tinh, khi r=a=448(mm)

V§i ciu trudc:

an_bZ_aZX

2 2 2 2
g4 [1—b—j _ 5457,97x 448 x[l S08 j — 5457(Kg / mm?) = —54,57(Kg / cm?)

r 508% — 4482 448°

q.a2 ( bZJ 5457,97 x 4487
G’[_ X 1+—2 =

5082
- 1 _ 43653(Kg / mm?) = 436,53(Kg / cm?
0 —a | r2) 508448 X( +4482j 3(Kg/mm) =436,53(Kg /em’)

Tir d6 ta dugc (ng sut twong duong & gude trude la:

Gy =0 +0,7 =[54,57% + 436,53 = 439,92(Kg / cm?) (3.37)
Véi 2 cau sau:
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O-n_bZ_aZX

= —3244(Kg / mm?) = -32,44(Kg / cm?)

2 ) 5082448 - 448?

2 2 2 2
ga (1_b ]_3244,47><448 ){1 508 J
r

2 2 2 2
_ ga (1+b_j:3244,47><448 X[l 508

= X
Yy 2 |7 5087 — 4487 482

j = 25949(Kg / mm?) = 259, 49(Kg / cm?)
r

Tir d6 ta dugc (g suét twong duong & gudc sau 1a:

Oy =07 +0,2 =/32,44% 1+ 259,49% = 261,5(Kg / cm?)
Chon trong phanh lam bang gang CX 18-36 ¢6 [o,,]=1800(Kg/cm®) . Vay nén
trong phanh thiét ké du bén.
3.1.9. Kiém tra nhigr dg tang trong

Trong qué trinh phanh dong ning cua 6t chuyén thanh nhiét nang ¢ trong
phanh va mot phan thoat ra moi truong khong khi, phuong trinh can bang ning lugng
la:

G [vf ~V,?

gl 2

t
; j:m.c.to +F [ K, dt (3.38)
0

Khi phanh ngat & thoi gian ngan, sé hang thir hai ¢6 thé bé qua. Do d6 ta co thé
xac dinh su tang nhiét tréng phanh nhu sau:

2 2
r=8W V) rgsc (3.39)
2gm,.C

Sy tang nhiét d6 cua tréng phanh khi phanh véiV, =30 (km/h),V, = 0(km/h),
khong qua 15°,

T: B¢ gia tang nhiét do.
G: Trong lugng toan bo cua 6t6 khi day tai: G = 23884 (KG).
g : Gia toc trong truong. g =9,81 (m/s?).

C : Nhiét dung riéng cua tréng phanh lam bang gang.
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C =500J / kg d6 trong khoang t =273°K +573°K.

— Khéi lugng tréng phanh va cac chi tiét bi nung nong.
m = 6.m,; = 6.yV

y — Khéi luong riéng. y =7,4 (g / cm®).

V — Thé tich tréng phanh

Thay céc thong sb vao ta co:

2
V= ﬂ.(“—goj 10+ ﬂ.%(4202 —400) = 2673495(mm®) = 0.0026734(m"°)

m, =6.7,4.2673,4=118698,96 g =118, 7 Kg =1164,44 (N)

__23884.(8,33)° 9,81

=13,96°C <[7]
2.500.1164,44

Sy thoat nhiét cta co cu phanh da thiét ké 1a tét.
3.2. Thiét ké tinh toan din dong
3.2.1. Hanh trinh dich chuyén dau piston xy lanh céng tac ciia co ciu ép
Pbi vai kiéu co cau phanh gudc: hanh trinh dich chuyén cua piston cong tac x
[mm] cua co cau ép duge xac dinh:

(6, +6,)x(a+b)

b (3.40)

X=

Trong d6 &, 1a khe hd huéng kinh trung binh giita ma phanh va tréng phanh. Khe
hé huéng kinh trung binh thuong &, duoc diéu chinh theo kinh nghiém tir 0,5+0,6(mm)

. Con &, 1a d6 mon hudng kinh cho phép clia mé phanh va tang trong.

Khi lwong mon hudng kinh dat dén gia tri cho phép nam trong khoang
1+1,2(mm) thi hanh trinh ban dap s& dat gia tri cuc dai cho phép [Shd] ma tai do
can phai diéu chinh lai khe hé huéng kinh trung binh &,

Chon &, =0,5(mm) va ém=1(mm)Vvdi a=b =358(mm)

Thay vao cong thuc (3.23) ta co :
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. (1+0,5)x(358+358) _ 3(mm)
358

3.2.2. Hanh trinh dich chuyén cia cdn ddy bau phanh

Gia tri dich chuyén cua dau gudc di dong duoc thuc hién nho hanh trinh nang cua
cam ép. Hién nay géc quay truc cam tuwong Gng véi hanh trinh dich chuyén x (hanh
trinh nang cam) nam trong khoang 5°+10°. Chon @, =5°

Tuong tng V6i goc quay do6 1a hanh trinh dich chuyén cua can day bau phanh

h,(mm) dugc xac dinh.
h, =1, ¢, (3.41)
Trong do |, 1a chiéu dai ciia canh tay don dan dong cam ép. Trong thiét ké, chiéu
dai cua canh tay don quay cam ép c6 thé lay vao khoang 110+150[mm]. C6 thé
chon 1, =130(mm)
Thé s ta ¢6 hanh trinh dich chuyén bau phanh:

S5xrx

h, =130x =11,345(mm)
180

3.2.3. Lwe ddy yéu cdu cia bau phanh

Hinh 3.3. Chi tiét bau phanh truéc

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 79



Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

1, ctt ndi hoi 2, mang phanh 3, v6 bau phanh
4,16 xo hdi vi 5, bu 16ng bat bau phanh 6, ty day
A _____—___j: — !
24 T —
" —'/'/ ™ s = -—_8
8~ - — - —
,é,\
- 2 [t !
—2”_ -
dh
&

Hinh 3.4. Chi tiét bau phanh sau

1, vo bau phanh 5. Piston bau tich ning 9. Ong ty
2, dia ép 6. Lo xo tich nang 10. Ty day
3, mang phanh 7. Ong nbi 11. Lo xo con

4. Pau ndi vai van phanh 8. Ty kéo
tay

Luc ddy yéu cau ciia bau phanh P, & cac co cdu phanh khi nén duoc xac dinh tir luc

ép yéu cau tuong Gtng ctia cam ép P, va P, nhu sau:

P +P)xr
sz—( 1+ P)xn, (3.42)
IcI
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Trong d6 P, va P, lan luo 14 luc ép yéu cau ciia cam ép ddi véi hai gudc phanh, con
|, 1a chiéu dai cua canh tay don dan dong cam ép va r, 13 ban kinh vong tron co sé cua

cam ép. Trong tinh toan thiét ké co thé chon ban kinh vong tron co s& cia cam ép
r, ~30+40(mm). Chon r, =35(mm)

Véi bau phanh trude, ta cé:
P,'=21878,8 (N)va P,'=48668,9 (N)
Tir 46 ta tinh duoc luc caa bau phanh truéc:

_ (21878,8+48668,9)x35
b 130

~18993,6 (N)

V1 phanh sau, ta co:

P,"=PR"=130057 (N)va P,"=P,"=28931(N)

Tir d6 ta tinh dwoc luc caa bau phanh sau:

- Ocau2;:
sz=(13005’7+28931)XS5=11290,65(N)
130
- Ocau3;
1 7+2 1
p _ (13005 130893 P35 100,65 (N)

3.2.4. Pwong kinh bau phanh
Puong kinh bau phanh D, & cic co cdu phanh khi nén duoc xac dinh tir lyc day yéu

cau ciia bau phanh R, da xac dinh o trén.

D, - / xR (3.43)
X Pyy

Trong d6 Py, 1a 4p suét khi nén cung cép vao bau phanh khi phanh khan cap. Khi

phanh véi luc phanh 16n nhat thi 4p suét khi nén trong trong bau phanh hién nay nam
trong khoang 0,55+0,75(MN /m*)Chon p,, =0,7(MN /m?) ta co:
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Puong kinh bau phanh trude 1a:

,4><18993 6
D,= |——————— =0,186(m
ot 7x0,7x10° (m)

DPuong kinh bau phanh sau la:

/4><11290 65

D, = [Z2==272 2 _0,143(m

°2 "\ £x0,7x10° (m)
[4x11290 65

D, = |[-2==2722 _0.143(m

3\ £x0,7x10° (m)

3.2.5. Thé tich binh chira khi nén va sé lwong binh chiva khi nén

- Ocau2:

- Ociu3;

Dung tich binh chira khi nén Vc phai c6 dung tich da Ién dé c6 thé thuc hién qua
trinh phanh gép lién tyc trong it nhat mudi (10) lan ma ap suat trong binh chira khong
giam qua 50% S0 Vi ap sudt yéu cau ban dau p0 khi ma may nén khong khi khong con
hoat dong.

Quan hé dung tich binh chira V, ciing v6i 4p suat trong binh chira & trang thai dau khi

chua phanh p,va ap suat cudi ciing p, sau n lan phanh c6 thé duoc xac dinh nhu sau:

V n
P, =P, X[V +CAVJ (3.44)
c

Trong d6 AV 1a tong dung tich ma binh chira phai cung cap khi nén cho mdi lan
phanh; bao gém dung tich cac bau phanh V, va duong 6ng dan V_, binh chira

qua van diéu khién dén cac bau phanh.
Thay diéu kién véi p, =0,5x p, V6i n=10 lan phanh thi ta co:

V=AY _ AV 1axav (3.45)

1 1

2
Pio
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3.2.6. Thé tich bau chira khi ¢ cdc bdu phanh cdu sau

Céu trudc st dung cdu don (mdt truc banh xe), thé tich bau chtra khi & cac bau sau cho

mdi lan phanh dugc x4c dinh nhu sau:

Vi =2x Pxhy xn (3.46)

Trong d6: dudng kinh bau phanh D,, & céc co cdu phanh khi nén cua cau trudc;

két qua tinh c6 D,, =0,244(m). S6 2 chi hai bau phanh cho hai co cdu phanh trén mot
tryc banh xe. Hanh trinh dich chuyén can day piston bau phanh hb1 dugc xac dinh ¢ véi
gid tri h, =0,011[mm]. Céc thong s n, =1 chi ra rang cau trudc chi c6 mot truc banh
Xe.

T do, ta co:

2
V,, = 2x%xo,onx1:5, 97x10*(m?)

3.2.7. Thé tich bdu chira khi ¢ cdc bau phanh cau sau.
Cau sau str dung cau kép (2 truc banh xe), thé tich bau chira khi & cac bau sau cho

mdi lan phanh c6 thé duoc xac dinh nhu sau:

2
xD,
x b2

Vb2:2 4

xh,xn, (3.47)

Trong d6: duong kinh bau phanh Db2 & cac co cau phanh khi nén cta cau sau; két
qua tinh c6 D,, =0,196(m) . S6 2 chi hai bau phanh cho hai co cu phanh trén mot truc
banh xe. Hanh trinh dich chuyén can day piston bau phanh h, =0,011{mm]. Cac théng
s6 n, =2 chi ra rang cau sau c6 2 truc banh xe.

Tur do, ta co:

7x0,143
X—

V,, =2 x0,011x2=7,06x10"*(m%)

3.2.8. Tong thé tich cdc dwong ong ddn

Thé tich cac duong dng dan khi nén phu thudc vao bd tri duong éng tir cac binh chira
qua tong van phan phoi roi dén cac bau phanh. Cha y rang tir duong dng chinh phan
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nhanh dén cac bau phanh phai c6 chiéu dai va dudng kinh ciing nhu bé tri hoan toan
phai gidng nhau dé tranh sai 1éch 16n vé ton that dong chay khi nén dén hai bau phanh;
nham bao dam sy phanh cung luc ddi véi tat ca cac bau phanh.

Chiéu dai tong cong cua tit ca cac doan duong 6ng dan khi nén tinh tir binh
chtra dén céc bau phanh c6 thé duoc xac dinh gan ding bang:
Ls- =K x(Ly+[n,+n,]xB,) (3.48)
O day L, l1a chiéu dai co s cia 6to; B, 1a chidu rong co sé; con K, 1a hé so tinh dén
phan chiéu dai dugc hiéu chinh ting thém vi phai ndi tir binh chira dén tong van phan
phdi va ndi tir cac dau cudi ciia 6ng tai cac vi tri banh xe xudng cac bau phanh banh xe;
va cac hiéu chinh khéc. Tuy theo viéc bd tri cac binh chira ma hé sb tang thém K, c6

thé nam trong khoang 2,0+4,0; trong vi du nay chon K_=3.
Véi L, =3,94(m), chon B, =1,85(m), dudng kinh 6ng dan d, =10(mm) , ta co:

Ly =3x(3,49+[1+2]x1,85)=27,12(m)

2 2
[”ij ]: 27,12{—”)‘3’01 J: 2,12x10°°(m?)

Vo =Ly

Suy ra téng thé tich can cung cap cho mdi lan phanh la:
AV =V, +V,, +V,y =5,97x10™* +7,06x10™* +2,12x10°° =3,423x10°°(m°) (3.49)

3.2.9. Sé binh chira co ban cho hé théng phanh khi nén

Sau khi tinh duoc tong dung tich can cung cap cho mdi lan phanh ta suy ra tong dung
tich binh chira thit cip (sau may nén hoic sau van bao vé) phai co duge xac dinh la:

V. =14x AV =14x3,423x10°° = 0,047922(m°) (3.50)

Suy ra sb lugng binh chira téi thiéu cho hé théng phanh véi kiéu binh chira chuan
V., =0,015(m*) dugc xac dinh bang.

V I \
n.=—%=23195, suy ralay n, =4 (binh) (3.51)
VHC
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3.3. Mo phéng hé théng phanh khi nén bang phan mém Matlab Simulink
3.3.1. Xdy dung mé hinh mé phong hé thong phanh khi nén

Tir co s6 1y thuyét vé xay dung mo hinh mé phong va cac hé phuong trinh vi phan
mo ta cac bd phan cua hé théng phanh khi nén, ta xay dung dugc mé hinh mé phong
cac bo phan cua hé théng phanh khi nén trong Mathlab-Simulink nhu sau:

3.3.1.1. M6 hinh tong van phéin phoi

@ 2=y pbmh
Pbmh
B Pi QF—=D
Pi Qi
cZ> w1 Fbd
Frd
Khoang tren
pbmh
3D -t P> Q2 =-(2)
P> Q:
=t P,
Khoang duoi

Hinh 3.5. So d6 mé phong luu lugng qua tong van phan phdi

Tong van phan phdi bao gom 2 khoang, dan dong doc lap cho hai mach dan dong
phanh cau trudc va cau sau:

Tong van trén dan dong diéu khién mach phanh trudc, tin hiéu dau vao cta tong van
trén bao gdm ap sudt Pmax tir binh chira khi nén, luc mé ban dap Fbd va ap suat phan

hoi P1, tin hiéu dau ra cua téng van trén 13 luu lugng Q1.
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e i bd S_mang
K
K
Phinh ‘ —
| 0.001s+1 _.CQ )
Product 1 :
m I Transfer fon
m Add A Sqn
P C
T -l Product 1
=]
Sign
CH
d o2
P. Add 1 Product 2
Tu

Hinh 3.6. So d6 mé phong luu lwong qua tong van trén
Tong van dudi dan dong diéu khién mach phanh trudc, tin hiéu dau vao cua tong
van trén bao gom 4p suat Pmax tir binh chira khi nén, ap suét diéu khién P1 va ap suét
phan hdi P2, tin hiéu dau ra cua tong van trén 1a luu lugng Q2.

® P

P i bd S mang

O—r x

]
i

m 3 Transfer fon

Product |

Divide Product 3

Sign

Product 2

T

Hinh 3.7. So @6 mé phong luu lugng qua tong van dudi
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3.3.1.2. M6 hinh dén dpng phanh khi nén cho ciu truwéc

(an,
Q!
P.
e Integrator )
Add Divide
g I e Dy B > > >
Quif X f L IR T 1k
D Pu
P
Q-vl de
Q -
Q.2
?——-Pn‘
Q-v2

Hinh 3.8. So ¢6 mé phong luu luong tai ngd ba cau trudc

Tai ngd ba cau trudc, tin hiéu dau vao 1a luu lwong Q1, ap suat phan hoi tir hai bau
phanh Pb1 va Pb2. Tin hiéu dau ra Ia luu lugng t6i cac bau phanh Qv1 va Qv2, ap suét
P1. Ap suit P1 phu thudc vao su chénh léch Iuu lwong Q1 véi Qvl va Qv2.

]

K;: . Cy
O—r x
i L—F e T
- ' 0.001s+1
Profes ! Transfer fen Qu
@ﬂ"' Add Abs Sqrt Product 4
- Divide s e
P 5 | Product 3
=]
Sign

|=
G j—

‘ w9
P. Add 1 Product 2

Hinh 3.9. So @6 mé phong luu lugng vio bau phanh trudc trai

Luu lugng di vao bau phanh s6 1 (Qv1) 1a két qua cua sy chénh ap P1 va Pbl
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K}! C\
O—r x
7 N S vz o (-
X 0.001s+1
), ~ A:
Product 1 m 3 Transfer fen Q&
:D | i Abs Sqrt Product 4
Ptz i
Divide /| Product 3
|
Sign
G L
) G X
-EP Ll [T Produe2
. Tu

Hinh 3.10. So d6 md phong luu lugng vao bau phanh trudc phai

Luu lugng di vao bau phanh s6 1 (Qv1) 1a két qua cua sy chénh ap P1 va Pb2

(an, x =D
Qu Integrator Py

Product 2

Add

RI
~——D - Fi
i I——@-—E>—»-~
Saturation C ——-G)
: Aol ,__9___, I/m  Integrator 4| Integrator 5 y
Cix

Add 16
Cu

Hinh 3.11. So d¢6 md phong ap suit trong bau phanh trudc trai

Ap suit trong bau phanh s 1 (Pb1) phu thudc vao luu lwong vao trong bau phanh Qvl

va dich chuyén cua mang phanh s 1 (y1)
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(D—
! > p3> D
: Mi
. C rp Gain
Yo |

= Add

Hinh 3.12. So ¢6 m6 phong mémen phanh sinh ra trén co ciu phanh truéc trai

Dich chuyén cua mang phanh din dong cho co cdu phanh cing véi do ciing cua co
cau va ban kinh cta co cau phanh tao ra momen phanh.

3.3.1.3. M6 hinh dén déng phanh khi nén cho cau sau

an,
Q
"l.
— Integrator :
Add Divide
' T e o S s v
Qo o) 2 f 1 IR UT 1k
CRE 2
: .
o—-J’u .
P!-l

Q-v4
Hinh 3.13. So ¢6 md phong luu luong qua ngi ba cau sau

Tai ngd ba cau trudc, tin hiéu dau vao 13 luu lugng Q2, ap sudt phan hoi tir hai bau
phanh Pb1 va Pb2. Tin hiéu dau ra 1 lvu luong t6i cac bau phanh Qv3 va Qv4, p suét
P2. Ap suit P1 phu thudc vao su chénh 1éch Iuu lwong Q2 véi Qv3 va Qv4.
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Ky G
O——t X
P2 [
0.001s+1 @
D ~ 3
Product] m Transfer fen Q\
@_"’ Add Abs Sqrt Product 4
Po3
Hi = Product 3
=g
Sign

&
L4

Pa |
P Add 1 Product 2
a Tu

Hinh 3.14. So ¢6 md phong luu luong di vao bau phanh sau trai

Luu luong di vao bau phanh s6 3 (Qv3) 1a két qua cua sy chénh ap P2 va Pb3

K
K G
P: > ()
X 0.001s+1
o 4
- Prodie 1 iy ! el
@—-- Add Abs Sqrt|  Product 4
P4 — |
Divide M= Product 3
=
Sign
[l g 8
| G }
P. - :
P A Product 2
; 7

=

Hinh 3.15. So ¢6 md phong luu lwgng di vao bau phanh sau phai
Luu luong di vao bau phanh sé 4 (Qv4) 1a két qua cua sy chénh ap P2 va Pb4
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= - Pw
Q Intcgrator
Prodect 2
Add
| R = de 2
Ri ! ki L
| ' Divide |
-
F L
\dd 1
Va
<-—>—-—« Fi
; 2 X
: Add] " 9 R I/m  Integrator 4] Integrator § ¥
] Ci
Add 16
[

Hinh 3.16. So d6 mé phong ap suat bau phanh sau trai

Ap suit trong bau phanh s6 3 (Pb3) phu thudc vao luu lwong vao trong bau phanh
Qv va dich chuyén ctia mang phanh s6 3 (y3)

+
z S
- C rp Gain s
yo
Yo Add

Hinh 3.17. So ¢6 md phong mdomen phanh sinh ra trén co ciu phanh sau trai

Dich chuyén ciia mang phanh dan dong cho co cu phanh cing véi do ciing coa co

c4u va ban kinh ctia co cu phanh tao ra moémen phanh.
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3.3.2. Hé phwong trinh vi phdn mé td dén dpng khi nén
3.3.2.1. Hé phuwrong trinh vi phdn mé td tong van phén phéi

Tong van phan phdi bao gdm hai khoang: Khoang trén va khoang duéi. Luu luong
khi nén di qua khoang trén cung cip cho mach dan dong phanh cau trude, luu lwgng khi
nén di qua khoang duéi cung cp cho mach dan dong cau sau.

Luu luong khi nén di qua khoang trén (Q1) cua téng van phan phdi cung cap cho dan
dong phanh cau truéc phu thude vao do chénh ap giira ap sudt dau vao cua 28 khoang
trén (ap suét binh chira Pb) va ap suat dau ra (P1), phu thudc vao luc tic dong 1én ban

dap F,, va dugc tinh nhu sau:

R)x(R+R)

3.52
GxT, ( )

P., —
QlZCVXKgXJ( binh

Trong d6 hé s6 luu luong C, duogc xéac dinh theo cong thic C, = F,, xi,, Spmang
Voi:
- R, :1alyc tac dung 1én ban dap phanh
i, : 12 ty 6 truyén cua ban dap phanh
Sang - dién tich tiét dién ctia mang phanh mach dan dong cau trudc
Luu luong khi nén di qua khoang duéi (Q2) cua tong van phan phdi cung cap cho
dan dong phanh cau sau phu thudc vao do chénh ap gitta 4p suat dau vao ctia khoang
duéi (4p suét binh chira Pb) va 4p suat dau ra (P2), phu thudc vao ap suét diéu khién
(P1) va duogc tinh nhu sau:

Pbinh _Pz)X(P2+Pa)
GxT,

QzZCVXKgX\/(

3.3.2.2. Hé phwong trinh vi phdn mé ta luu lwong di qua ngd ba
Luu luong tai dau vao nga ba bang tong luu luong di di ra, vi Q,Q, tinh theo

cong thirc trén:
Q =Q+Q, (3.53)

Ap suit tai dau vao nga ba dugc tinh theo cong thirc sau:
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R _1,(q-0-
-ere-a-a) (354

véi c, =Y

3.3.2.3. Hé phwong trinh vi phdn mé td luu lwong di vao bau phanh
Luu lugng di vao bau phanh duge tinh cho truong hop luu luong di vao dung tich
thay dbi:

Q= 2o x B YixF Ny G (3.55)
KxRxT dt KxRxT dt

Rt ra ta duoc ap suat tai bau phanh nhu sau:

dR,, __ KRT x[Qbau _PRaxF xd_yj (3.56)
dt  y,xF-V, K.RT ~ dt
Vi vidy md men sinh ra trong co cau phanh s& 1a:
M =(y-Y,)xCxr, (3.57)

3.3.3. Két qud mé phéng
3.3.3.1. Cdc thong sé khéng déi dé tinh todn

Sau khi nghién ctu cau tao, nguyén 1y hoat dong cua hé thong, cac bo phan va cac
cum chi tiét cua hé thong dan dong, tac gia da chon cac thong sb va sd liéu dé tinh toan,
gia thiét 4p sudt tai binh chira luén khong doi (Pa=8.105 Pa), lrc ban dap thay ddi theo
quy luat buéc nhay (Fbdmax=200N), cac théng sb thay d6i do 1a tiét dién duong 6ng,
chiéu dai dudng dng va duong kinh ctia mang phanh. Cac két qua ma chung ta can quan
tam d6 13 su gia ting ap sut, luu lwong tai cac thé tich, dich chuyén cia cac mang phanh

va md men phanh sinh ra trén cac co cau phanh.

Bang 3.2. Cac thong s6 khong doi trong qua trinh mo phong

STT | Thong s6 Kihiéu |Ponvi | Triso
1 Hé s6 chuyén doi Kg 114,5
2 Trong lugng dac trung G m/s? 1
3 Nhiét @6 gidi han trén T, K 293
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4 Ap suat khi quyén P, Pa 10°

5 | Hang s6 chat khi R Jkmol /K | 8,31x10% /22,4

6 Nhiét tri riéng K K 1,14

7 Do cing quy doi cia co cau C N/m 4x10°
phanh

8 | Do cung cua 1o xo co cau Cy N/m 2500
phanh

9 Khe hd ban dau cia ma phanh Yo m 0,6x10°°

10 | Hé s6 ma sat B 1000

11 | Tis6 truyén co cau phanh i 1/17

12 | Luc ban dap F, N 200

3.3.3.2. M6 phéng hoat dgng ciia hé thong khi thay déi dwong kinh ong dén khi nén

Bang 3.3. Bang thong s mo phong khi thay dbi dudng kinh dng khi nén

TH mo phdéng | BPuong kinh ¢ Chiéu dai L (m) buong kinh
(m) 1 2 mang D (m)
1 12x10°° 5 10 15x10°°

Két qua mo phong cuaa truong hop (@ =12mm; L, =5m; L, =10m; D =15cm ) duoc
biéu dién boi cac do thi co tha tu tir hinh 3.14 dén hinh 3.25.

Nhém sinh vién thuc hién: Trin Anh Tuin
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Hinh 3.18. Ap suit tai nga ba cau trudc va sau
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Hinh 3.20. Luu lugng vao bau phanh trudc va sau bén trai
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Hinh 3.21. Ap suat tai bau phanh trudc va sau bén trai
< )8 - 0Oy
nos
s 7 oo
& E
£ - or
- ooz
oo n a0
—h. Y USRI N S W 1 y W\ > — — A
o a o 0 o4 ns oo on a0 o 0z 03 LE) on we or e
et pan (3} Thes gpan (4)

« 10’
2 T
0
4
; o
2
-
"0
12
14
6 o ] 03 U4 OB ] 7 on 0o
Thd gt (%)

Naren prards o

= Tevrrer r—
B3 04 us e nr oa
Thel gian (

Hinh 3.23. M6 men phanh sinh ra trén co ciu phanh trudc va sau bén trai
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CHUONG 4. LUA CHON PHUONG AN THIET KE HE THONG TREO

4.1. Phéan loai

- Hé théng treo 1a mét td hop cac co ciu thuc hién lién két cic banh xe (ciu xe) V6i
khung xe (vo xe) dé dam bao d6 ém diu va an toan chuyén dong trén co so tao ra cac
dao dong cua than xe va banh xe theo ¥ mudn, giam céac tai trong va dap cho xe khi
chuyén dong trén dia hinh khong bang phang. Ngoai ra hé théng treo con ding dé truyén
cac lyc va m6é men tac dong gitra banh xe va khung xe (vo xe).

- Hé théng treo bao gom 4 phan tir chinh sau:
+ Phan tir dan hoi:
+ Phan tir giam chan:
+ Phan tir huéng:
+ Phan ta 6n dinh

- Hé théng treo 6 t6 thuong duoc phan loai dua vao ciu tao caa phan tir dan hoi, phan
tr hudng va theo phuong phap dap tit dao dong.

a) Theo cau tao cua phan ta hudng.

- Hé thdng treo phu thudc: 13 hé thng treo ma banh xe bén trai va bén phai cua mot cau
dugc lién két cang vai nhau bang dam cau lién hoic vé cau cing. Khi dé dao dong hoic
chuyén dich (trong mat phang ngang hoic mat phang thang ding) cia banh xe bén nay
1am anh huong, tac dong dén banh xe bén kia va nguoc lai.

- Uu diém cua hé thdng treo phu thude 1a cau tao don gian gia thanh khong cao va dam
bao do ém dju can thiét cho céac xe co toc dd Chuyén dong khong cao. Néu hé théng treo
phu thudc c6 phan tir dan hoi loai nhip thi né 1am duoc ca nhiém vu cta phan ta hudng.
Hé thdng treo phu thudc duoc st dung & rat nhidu xe nhu: KRAZ; KAMAZ;....
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Hinh 4.1. So d6 hé théng treo phu thudc

1-Thén xe; 2-Giam chan; 3-Dam cau; 4-Nhip

- Hé thng treo doc lap: 1a hé thong treo ma banh xe bén trai va banh xe bén phai khong
c6 lién két ciing voi nhau, ching chi duoc ndi gian tiép v4i nhau thong qua khung xe
hoac vo xe. Chinh vi vay ma dao dong hay chuyén dich cua cac banh xe la doc lap nhau.

Hinh 4.2. So d6 hé théng treo doc l1ap

- Uu diém cua hé thdng treo doc lap 1a bao dam d6 ém diu chuyén dong cua xe nhung
két cau phurc tap, gia thanh dat nén chi dwoc st dung & mot sb cau trudce xe du lich, & xe
boc thép BTR-60PB,...(hinh 1.2).

- Hé thdng treo can bang: hai banh xe cting mét phia cua hai cau xe lién nhau c6 chung
phan tir dan hoi duoc bo tri xung quanh truc can bang.

- Hé thdng treo can bang thudng gap & nhiing xe nhiéu ciu c6 tinh ning thong qua cao.
Nhitng xe d6 ¢ ba hoic bdn cau trong d6 b tri hai cau lién nhau. Hé thng treo cua
nhitng cau nay thuong la hé thong treo can bang phu thudc. (hinh 1.3).
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Hinh 4.3. So d6 hé thng treo cin bang

b) Theo ciu tao cua phan tir dan hoi:
- C6 cac loai nhu sau:

+ Phan tir dan hoi 13 kim loai gom: nhip 14, 10 xo, thanh xoan. Pay 1a loai phé bién
nhat & cac 6 t6 quan su va xe boc thép banh hoi.

+ Phan tir dan hoi 13 khi nén gdm: phan tir dan hoi khi nén ¢6 binh chua 1a cao su két
hop soi Vvéi boc cao su 1am cot, dang mang phan chia va dang lién hop.

+ Phan tir dan hoi 13 thuy khi c6 loai khang ap va loai khong khang ap.
+ Phan tir dan hoi 13 cao su c6 loai 1am viéc & ché dd nén va lam viéc ¢ ché do xoan.
¢) Theo phuong phéap dap tit dao dong:

+ Dap tat dao d6ng nho cac giam chan thuy luc, gém giam chan dang don va dang

ong.

+ Dap tat dao dong nho ma sat co hoc gitta cac chi tiét cua phan tir dan hoi va trong
phan ta huong.

4.2. Yéu cau ddi véi hé théng treo
- Cac yéu cau chung cuaa hé thng treo:
+ Pam bao d6 ém diu can thiét khi xe chuyén dong.

+ Do ém diu chuyén dong cia 6 t6 quan su duge danh gia qua gia tri cho phép cia cac
thong so nhu tan so dao dong riéng, bién do dao dong l6n nhat, gia toc dao dong 1on
nhat...

+ Su thay d6i qui dao lin cta cac banh xe khong dang ké dé dam bao do ém diu chuyén
dong thang va tinh nang thong qua cua xe.

+ Trong luong phan khong treo phai nho.

+ Trong lugng phan khong treo bao gdm trong lwong banh xe, cac chi tiét caa bo phan
dan hudéng, cau xe va mot phan trong lugng cia bo phan dan hoi va giam chan. Giam
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trong luong phan khong treo s& 1am giam rat nhiéu tai trong dong tac dung 1én bd phan
dan hoi va than xe. Yéu cu nay duoc thuc hién rat tét ddi véi hé thdng treo doc 1ap.

+ Hé thdng treo phai dam bao c6 stc sdng cao, do tin cay 16n trong st dung. Sirc sdng
cua hé thong treo cia 6t6 chu yéu phu thudc vao loai so do treo.

+ Pam bao don gian, thuan tién trong qua trinh bao dudng, stra chita. Yéu cau nay cha
yeu phu thudc vao so lugng cac diém phai bao dudng va vi tri cac di€ém do trén xe.

a) Phan tir hudng.

- Phan tir huéng c6 nhiém vu truyén cac luc doc, luc ngang va mé men tir mat duong
1én khung xe. Pong hoc cia phan tir huéng xac dinh dic tinh dich chuyén cua banh xe
d6i voi khung xe va anh huéng téi tinh 6n dinh va tinh quay vong cua 6 t6. Pé dam bao
chac nang, nhiém vu nay, phan tir huéng can dam bao cac yéu ciu co ban sau:

- Giitr nguyén dong hoc banh xe khi 6 t6 chuyén dong. Picu nay c6 nghia la khi banh
xe chuyén dong thang dung, cac goc dat banh xe, cac chiéu rong, chiéu dai co so phai
giit nguyén. Dich chuyén banh xe theo chiéu ngang (thay doi chiéu rong co so) s& lam
16p mon nhanh va ting sirc can chuyén dong cua 6 t trén nén dat mém. Dich chuyén
banh xe theo chiéu doc tuy cé gia tri thir yéu nhung giy nén sy thay doi dong hoc cua
chuyén dong lai. Thay d6i goc dodng ciia banh xe dan hudng 1a diéu nén tranh, vi nd
kém theo hién trgng moé men hiu tmg con quay, lam cho banh xe 1i¢ xung quanh truc
dung. Khi banh xe lin v6i goc nghiéng 16n, s& 1am 16p mon, sinh ra phan luc ngang Ién
lam xe kh6 bam dudong.

- V§i cac banh xe din hudng nén tranh sy thay d6i goc nghiéng 7 vi khi ¥ thay doi
lam tru ding nghiéng vé sau, nén do 6n dinh cua xe kém di. Khi banh xe dich chuyén
thang ding cling 1am thay doi d6 chum banh xe (thay doi goc &), 1am thay doi qui dao
chuyén dong cia 6 t6 1am cho 6 t6 khong bam dung duong.

- Pam bao truyén lyc ngang, luc doc, mé men tir banh xe 1én khung xe ma khong gay
bién dang rd rét, khong 1am dich chuyén cac chi tiét ciia banh xe.

- Gitr duoc dung dong hoc cua dan dong 1ai, nghia 1a su dich chuyén thang dimg va su
quay quanh tru dirng ctia banh xe khong phu thudc vao nhau.

- Do nghiéng cua thung xe trong mat phang ngang phai bé. Phan tir din hudng c6 anh
hudng dén khoang cach giita cac phan tir dan hoi (khoang cach nhip), tuy theo phan tix
dan hudng ma ta c6 khoang cach nay 16n hay bé, phan tir dan huéng con anh hudng dén
Vi tri tAm ctuia d0 nghiéng bén.

- Phan tir dan hudng phai dam bao bé tri hé thong treo trén 6 t6 duoc thuan tién.
- Két cau phan tr din huéng phai don gian d& sir dung, chim soc, bao dudng.

- Trong lugng phai nho, dic biét 1a phan khong duoc treo.
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- Phan tir hudng c6 thé 1a nhip 14, thanh gidng, thanh don.mdi loai c6 wu nhuoc diém va
thich hop vai mot loai xe nhat dinh.

- Phan tir huéng 13 nhip 1.

Hinh 4.4. Két ciu nhip chinh va phu cua hé théng treo c6 do cimg thay doi

1. Gia treo trudc chinh; 2. Gia treo nhip phu; 3.Sic xi;4.Gia treo sau chinh;5. Quang
nhip; 6. Nhip sau chinh; 7. Bu long chir U; 8. Ban truc; 9,10. Bu 16ng quang

- Uu diém 14 két cdu don gian, vi nhip vira dong vai tro 13 phan tir huéng vira dong
vai tro l1a phan tor dan hoi do d6 don gian trong bao dudng, sua chira.

b) Phan tir dan hoi.

- Phan tir dan hoi dung dé ndi dan hoi gitra banh xe va than xe, lam giam cac va dap
dot ngot tir duong 1én, dam bao d6 ém diu khi 6 t6 chuyén dong.

- Pé thyc hién cac nhiém vy trén, phan tr dan hoi phai ¢ do ctimg phu hop Véi tai trong
ctia xe, nham tao ra dao dong vai tan sb thap caa than xe theo yéu cau dé ra (do tai trong
cua xe thuc té 1a luén bién dong, c6 lic 6 to du tai, c6 luc 6 t6 non tai, do vay can thiét
phéi c6 phan tr dan hoi thay doi do cing theo tai trong). Chuyén dich ciia phan dugc
treo khong qua 16n, két ciu nho gon, dam bao trong tam xe thip. Lam viéc tin cay, an
toan, tudi tho cao, chim soc bao dudng don gian, thuan tién, qua trinh 1am viéc ém diu
khong c6 su va dap cang.

- Phan tir dan hoi c6 thé 1a nhip 14, 16 xo, thanh xoan. mdi loai ¢6 vu nhuoc diém va
thich hop vai mot loai xe nhat dinh.

- Phan tir dan hoi 1a nhip 14

- Uu diém la két cdu don gian, don gian trong bao dudng va 16p xe it bi mon khi quay
vong vi chi ¢6 khung xe nghiéng con cau xe khong bi nghiéng. nhugc diém 1a c¢6 khoi
luwong phan khong treo 16n, do vay giam d6 ém diu chuyén dong; kho cé duoc hé treo
mém vi dé c¢6 hé treo mém can phai nang cao khung (vo) SO Vi Cau xe; xac suat xuat
hién dao dong cua banh xe dan hudng lén, do vay anh huong xau téi 6n dinh chuyén
dong thang; tudi tho cua céac 14 nhip nho. Bé tang tudi tho 14 nhip nguoi ta ap dung
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phuong phép gia cong phun hat vao mit trén céc 14 nhip, sir dung nhip c6 tiét dién ngang
hop 1y, ¢6 dinh cac dau nhip bang cac phan tir cao su, boi md chi gitta cac 14 nhip hoic
cac tim dém giita cac 14 nhip (dém bang chat déo, bang dong hoac hop kim chéng mon).

Hinh 4.5. Két cau nhip chinh va phy cia hé théng treo c6 do cimg thay doi

1. Gia treo trudc chinh; 2. Gia treo nhip phu; 3.Séac xi;4.Gia treo sau chinh;5. Quang
nhip; 6. Nhip sau chinh; 7. Bu 16ng chir U; 8. Ban truc; 9,10. Bu 16ng quang.

- Hé thong treo doc lap vai phan tir dan hoi 14 10 xo thuong duoc ap dung rong rai trén
cac 6 to du lich tuy theo két cau ctua b phan dan huéng ma hé thong treo doc lap voi
phan tir ¢an hoi 10 xo duoc phan 1am bén loai sau:

- Heé théng treo doc lap vai bo phan dan hudng mot don treo. Loai nay c6 két cau don
gian nhung c6 nhuoc diém la khi hanh trinh dich chuyén ciia banh xe 16n thi mat phang
banh xe bi nghiéng mot goc 16n gay hiéu Gng con quay lam dao dong banh xe, dong thoi
banh xe bi truot ngang 16n dan dén 16p bi mon nhanh cho nén so dd nay chi b tri ¢ cau
khong dan hudng dé khong lam anh hudng toi on dinh 1i trong hé thong 14i.

- Hé théng treo doc lap voi co cau hai don treo dai béng nhau. Loai nay c6 uu diém 1a
khi banh xe dich chuyén theo phuong thang dung, mat phang banh xe khong bi nghiéng,
do d6 banh xe chuyén dong on dinh. Nhugc diém & so do nay 1a d6 truot ngang Ion, 16p
mon nhanh.

- Hé thdng treo doc 1ap véi co cdu hai don treo dai khong bang nhau (twong tu nhu &
banh xe BTR-60PB). Dic diém loai nay 1a khi banh xe dich chuyén theo phuong thing
dung kha 16n nhung miat phang banh xe bi nghiéng voi goc nhé (thuong 5+6°), khi d6
hiéu mg con quay c6 thé loai trir nh ma sat trong treo. & day do truot ngang khong 16n
lim cho nén cé thé két hop vai viéc sir dung 16p c6 do dan hoi tét dé bu cho do truot
ngang. Do vay hé théng treo dung so dd nay dugc dung rong rii trén 6 to con hién nay.

- Hé théng treo doc 1ap véi bo phan dan hudng kiéu nén. Pac diém treo loai nay 1a
banh xe dich chuyén doc 1ap theo truc nghiéng hodc dit thang, do vay mat phang cua
banh xe khong bi thay d6i. Do truot ngang ciia banh xe phu thudc vao do nghiéng cua
tryc. Thuong do nghiéng cua truc nhé nén do truot ngang ciing nhod do dé it mon 16p.
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Nhuoc diém cua loai nay 1a do cang virng cua két cu theo chiéu ngang nho, khé bb tri
bo phan dan hudng va ma sat trong bo phan dan hudng I6n. Do vay so do nay chi dung
o xe du lich c6 cong suat nho.

- So d6 ciu tao hé thdng treo doc 1ap véi b phan din hudéng hai don treo khong bang
nhau st dung & 6 t6 ciia hing Open. Dic diém cAu tao cua loai nay 13 hai don din hudng
dit trong mat phang ngang xe. Banh xe 1ap vao dau truc ciia cam quay va ndi khép ban
1& v6i hai don treo trén va dudi. Giam chin 4 c6 chiéu dai lap rap 16n hon 16 xo 2 cho
nén dau trén duoc bit trén phan 16i chup phia trén, con dau dudi giam chan dugc bit
cung véi dé 10 xo. VAu cao su 1 ding dé han ché hanh trinh dich chuyén banh xe & hanh
trinh tra con vau cao su 5 trong tng ¢ hanh trinh trén.
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Hinh 4.6. Cau tao hé thong treo trude ding hai don treo khong bang nhau

1. VAu han ché hanh trinh; 2. Lo xo; 3. Gia d&;
4. Giam chéan; 5. VAu han ché hanh trinh.
¢) Phan tir giam chan.

- Giam chan dung dé dap tit cac dao dong cuia than xe va cau xe bang cach chuyén co
nang cua cac dao dong thanh nhiét nang, dam bao d6 €ém diu can thiét cho xe khi chuyén
dong. Trén 6 t6 hién nay chu yéu st dung giam chan thuy luc.

- Bé dam bao thuc hién dugc chiic nang nay giam chan can phai:
+ Dap tit nhanh cac dao dong c6 tan s6 hoic bién do 16n.
+ Dap tat cham cac dao dong néu 6 to chay trén dudng it map mo.
+ Han ché cac lyc truyén qua giam chan 1én than xe.

+ Lam viéc 6n dinh khi 6 t6 chuyén dong trong cac diéu kién dudng sa khac nhau va
nhiét 4o khong khi khac nhau.

+ C6 tudi tho cao.
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+ Trong lugng, kich thudc bé; gia thanh ha.

- C6 thé phan loai giam chan theo cac dic diém sau:

+ Theo ty sb cua hé sb can nén va hé s can trél(Kn K, )
+ Loai tac dung 2 chiéu déi xang (K, =K, ).
+ Loai tac dung 2 chidu khong déi xing (K, <K,).

+ Loai tac dung 1 chidu (K, =0).
- Theo dang giam chan ta co:

+ Giam chén don.

+ Giam chén 6ng.
- C6 hay khong c6 van giam tai.

- Ngay nay trén cac xe duoc ding pho bién 1a loai giam chan tac dong hai chiéu khong
d6i xing c6 van giam tai va loai giam chan dng duoc dung rong rai hon. vi giam chan
6ng thuy luc nhe hon hai 1an so véi giam chan don, ché tao don gian hon va c6 do bén
cao hon giam chan don.
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Hinh 4.7. Phan tir giam chan

1,22. Tai; 2; Bay; 3. Van nap; 4. Xy lanh cong tac; 5. Xy lanh ngoai; 6. Van nén; 7. Pit
tong; 8. Van tra; 9. Vong ging pit tong; 10. Van théng qua; 11, Vé; 12. Can pit tong;
13. Bac dan huéng; 14. Vong cao su; 15,17. Vong lam kin; 16. Lo xo vong 1am kin;

18. Pém thép; 19. Vong bit; 20. Pém nhém; 21. phét 1am kin can piston.

4.3. Chon phwong 4n thiét ké

- Qua phan tich két cAu caa cac hé théng treo & trén, tir nhiém vu dé tai dugc giao la: «
Tinh todn thiét ké hé thong treo trén xe ben THACO HD270 ”. Tbi chon phuong an
thiét ké nhu sau:

+ Hé thdng treo cua xe thiét ké 1a loai hé thdng treo phu thudc.
+ Nhip c6 dang nura elip.
+ Bo phan dan hudng va dan hoi 1a nhip.

4.4. Thiét ké ky thuat hé thong treo

Cac thong sb ky thuat cua xe duoc thé hién trong bang sau:

Bang 4.1. Cac thong s k thuat cua xe

STT Thong s6 ky thuat Ky hiéu | Giatri | Ponvi

+ Kich thudc bao
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- Chiéu dai toan bd 7635 mm
- Chiéu rong 2495 mm
- Chiéu cao dén dinh cabin 3130 mm
- Chiéu cao dén dinh thing xe 3200 mm
+ Kich thuéce co s¢
- Chiéu dai L 7635 mm
- Chiéu rong R 2495 mm
- Chiéu cao H 3130 mm
+ Khoang sang gam xe 300 mm
+ Goc thoat trudc at 41 do
+ Goc thoat sau as 32 do
+ Cong thuc banh xe 6x4
+ Trong lugng xe khi khong tai 117720
+ Trong tai cua xe 122625
+ Trong luong khi xe day tai 235440
- Tai trong phan bd 1én cau trudc 70632 N
- Tai trong phan b 1én cau sau 164808 N
+ Bén kinh quay vong nhé nhat Rmin 9,5 m
+ Van téc 16n nhat Vimax 90..95 km/h
+ SO luong banh xe 6 banh
+ Kich thudc 16p 1200-18 | inch
+ Hé thong dién - binh dién 12 \Y;
+ DPong co dbt trong: dong co diesel 4 ky
- Cong suat 16n nhat Nmax 320 ma luc
- Sb vong cAluay tu;ong 1’Inngéri ché do - 2000 vg/ph
cong suat I6n nhat
- M6 men xoén Ion nhit Memax 137 kGm
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- S6 vong quay tIIO’n’g lﬁzn% véi ché d6 md - 1400 va/ph
men 1én nhat
+ Hé thdng treo: loai phu thudc
+ Trong luong phan treo khi 6 to day tai 188352 N
- phan bb 1én cau trude 56505 N
- phan bé 1én cau sau 131846 N
+ Trong luong phan khong treo 47088 N
- O ciu trudc 14126 N
- O cau sau 32961 N
+ DJ§ cung cua nhip
- Nhip truéc 115 mm
- Nhip sau 120 mm
+ S6 luong 14 nhip
- Nhip truoc 11 cai
- Nhip sau chinh 16 cai
- Nhip sau phuy 9 cai
+ Chiéu dai 1am viéc caa 1a nhip
- Nhip trudc 1550 mm
- Nhip sau chinh 1950 mm
- Nhip sau phuy 1350 mm
+ Chiéu day 14 nhip
- Nhip truéc 10 mm
- Nhip sau chinh 11 mm
- Nhip sau phu 11
+ Chiéu rong 14 nhip
- Nhip truoc 90 mm
- Nhip sau chinh 100 mm
- Nhip sau phu 90 mm
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+ Giam chan: loai 4ng thuy luc
- Puong kinh pittong giam chan 40 mm
- Hanh trinh 1am viéc 16n nhét 240 mm
- Hé sb can
e Hanh trinh nén Kn 2,08 Ns/mm
e Hanh trinh tra Kt 6,24 Ns/mm
+ Bién dang tinh cua 16p khi xe day tai 36.38 mm

- Hé thdng treo cua xe thudc loai hé thdng treo phu thudc ¢ ca 3 cau; Hé thdng treo
trude dung giam chan |, nhip c6 dang nira elip; Bo phan dan huéng va dan hoi 13 nhip ;

- Nhip trudc cua xe tai
+ Chiéu dai nhip: L = 1550 mm
+ Chiéu rong 1a nhip: B =90 mm
- Chiéu day :
+ Nhip trudc: h: =10
+ Nhip sau chinh , phu : h=11,h=11

- BO nhip gom 11 14 nhip ghép lai véi nhau nho buldng trung tam va cac kep nhip. Hai
dau bo nhip duoc lién két véi khung xe qua cac gdi d cao su, riéng cac gdi do trudc
ctiia mdi bo nhip c6 thém dém ¢ mat dau dé truyén phan luc tir mat duong 1én khung xe,
cac gbi do phia sau cia mdi bd nhip khong co dém cao su miat dau dé cho bo nhip c6 thé
di chuyén duoc trong mot gidi han nao do.

- Vau d& nhip:

+ VAu tang cung: lam bé“mg cao su, dat trén treo trudc, Vau duoc bt vao thanh bén cua
xa doc. Khi nhip bi uon nhicu, 14 nhip trén cung s€ ty vao vau tang cung.

+ VA4u han ché hanh trinh: Bé han ché hanh trinh di 1én ctia nhip. Vau duoc bat vao
mép dudi ciia xa doc. Khi nhip bi udn nhiéu, vau 16i trén dim ciu s& ty vao vau han ché
hanh trinh. Tinh chit dich chuyén cua cau déi véi khung phu thudc vao cac thong s cua
nhip, nghia 1a nhip khong phai chi 12 b phan dan hoi ma con dong vai trd bd phan dan
huéng, dong thoi 1am nhiém vu cia bd phan giam chan. Nhu vay nhip thuc hién day du
chie niang cua hé thng treo.

- Uu nhugc diém cua hé thong treo sir dung nhip:
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+ Uu diém: két cu don gian, chic chan, ré tién; ché tao, bao dudng, sira chita don
gian, thuan tién.

- Nhuoc diém:

+ Trong lugng 16n (chiém tir 5,5..8% trong lugng cua 6 t6), ning nhat trong céc loai
bo phan dan hoi

+ Thoi gian lam viéc ngan do trang thai ang suat phuc tap, luc tac dong c6 tinh chit
chu ki, d6 bén moi cua nhip thip hon so véi thanh xoin khoang 4 lan. Trong diéu kién
duong tét, tudi tho caa nhip khoang 100000..150000 km; diéu kién dudng xau, tudi tho
cua nhip giam di khoang 10..50 lan.

+ Tur viéc phan tich uvu nhuogc diém va két cAu cua nhip nhu trén, nguoi ta dua ra mot
SO bién phap d¢ tang tudi tho cho nhip nhu sau:

+ Pat 2 1a nhip chinh dé ting cing, cuong hoa cho bd nhip vi 14 nhip chinh ¢ diéu
kién lam viéc khac nghiét nhat.

+ Bo6i m& chi giita cac 1a nhip dé giam ma sat gitta chiing, lam giam kha nang mai mon,
tang tuol tho, gitip giam duoc SO luong 1a nhip.

+ Bo phan giam chan cuaa xe tai hang nhe thudc loai giam chan éng thuy luc, tac dong
2 chiéu va c¢6 van giam tai. Uu diém co ban cua giam chan 6ng thay luc 1a kich thude
nhé gon hon rét nhiéu so vai cac loai giam chan khac (vi du nhu giam chan don) nhung
van dam bao duoc tinh ém diu chuyén dong cho xe.

- Hoat dong:

+ Khi nén ém, can day pit tong trong xi lanh cong tac dich chuyén xudng dudi, van
thong ma, dau trong khoang dudi s& don 1én khoang trén nhung khong don tat ca ma
con mot phan s& chay sang khoang bu thong qua cac 15 tiét lvu ¢ van nén. Khi do, ap
suat trong khoang bu s& ting 1én mot chat. Stc can thuy dong cia cac 19 tiét luu ty Ié
vé6i binh phuong van tdc luu thong cua dau.

+ Khi nén manh, dau khong thé chay kip qua cac 15 tiét luu (c6 tiét dién bé), ap suat
trong xi lanh cong tac tang 1én nhiéu, van nén md, dau qua van nén xudng, vao khoang
bu.. Sau giai doan 4p suat khoang cong tic ting nhanh, lyc can cia giam chan ting 1én
nhung tdc d6 ting chim hon so véi khi nén ém.

+ Khi tra ém, can day piston chuyén dong 1én trén, khoang phia dudi can piston cua
xilanh cong tac giam 4p suat, con khoang phia trén piston ting 4p suét (nhung ting dan
dan), do vay dau tir khoang trén s& qua khe hé van thong (van tra dong) vao khoang phia
duéi piston, ddng thoi dau tir khoang bu qua 16 nap b sung cho khoang phia dudi piston.

+ Khi tra manh, 10 xo van tra bi nén. Van tra mo ra, dau luu thong qua ca 13 tiét luu
cua van tra. B mo cua van tra phu thugc vao mirc d¢ dot ngot ctiia hanh trinh tra, cang
tra manh thi van cang ma 16n.
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Ta c6 mot 6 thong sb dau vao dé tinh toan dao dong cua xe

Bang 4.2. Bang thong s6 dau vao

STT Thong s6 ky thuat Ky hiéu | Giatri Pon vi
1 Hé sb can giam chén cua treo trudc K1 10900 Ns/m
2 Hé s6 can giam chan cua treo sau K> 14430 Ns/m
3 Hé sb can dan hoi cua hé théng K 1071 Nms/rad
4 Do cirng xo0dn caa hé thdng Ch 68700 Nm/rad
5 Do cang cua phan tir dan hoi trude Cpt 160000 N/m
6 Do cang cua phan tr dan hdi sau Cp2 180000 N/m
7 Do cing caa 16p trude Cit 430000 N/m
8 Do cang cua 16p sau Ci 430000 N/m
9 Khéi luong treo Ma 12000 Kg
10 Khoi lugng treo trudc M 3360 Kg
11 Khéi lwong treo sau M; 6240 Kg
12 Khéi lugng khong treo trudc m1 960 Kg
13 Khdi lvong khong treo sau ms 1440 Kg
14 Chiéu dai co s6 L 4,6
15 Chiéu rong co so B 2,5
16 Khoang cach tir trQI}g tam toi tAm cau 3 29 m

truoc

17 Khoang cach tu trsc_;ﬁg tAm tGi thm cau b 132 m

CHUONG 5. TINH TOAN THIET KE HE THONG TREO
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5.1. Xac dinh cac thong s6 co ban ciia hé thong treo
5.1.1. Xdc dinh hé sé phéin bo khoi lweng phan treo

J
S 5.1
&y M, xaxb ®-1)

- Trong do:
+ M, - Khéi lugng phan treo 6 t6, M = 12000 kg

+ a - Khoang cach tir trong tim phan treo dén tdm banh xe cau trudc, cau sau; Theo
tai liéu, ta c6: a=2,9 m, b=1,32 m

+ J, - Momen quén tinh khéi lwong ciia phan treo dbi Vai truc di qua trong tAm phan
treo va vuong goéc voi mat phang thang dirng doc xe.
- Ta ¢6 cong thirc tinh:
J, =AxM x L2 (5.2)
- Voi:
+A - Hésb kinh nghiem, 1ay A =0,21
+L -Chieudaicos6otd, L=46m
Thay vao cong thtc , ta co:

AxL? 0,21x4,6>
E = = ~11
Y axb 2,9x1,32

Tathay £, =11, nam trong khoang 0,8 + 1,2 nén theo [1], ta két luan ring dao dong ta

c6 thé coi phan trudc va phan sau xe dao dong doc lap voi nhau. Tuy nhién, do dic diém
st dung chu yéu ¢ van toc thap va hé thong treo duoc thiét ké chac chan, dao dong anh
huong lan nhau khong gy anh huéng 16n dén kha niang van hanh cia xe.

5.1.2. Xdc dinh hanh trinh tinh cua banh xe

Ta c6 cong thirc tinh hanh trinh tinh cua banh xe:

f = % (5.3)
- Trong do:
+ f, - Hanh trinh tinh cua banh xe
+ g - Giatéc trong truong
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+ @- Tan s6 dao dong riéng cua khéi luong phan treo, ta co cong thirc tinh cho treo

tredc va treo sau la:

o = |2Ca :\/2><160000:9,759 (fad,
M, 3360 s

0, = | e :\/2x180000 _10,74 (")
M, 3120 s

- Thay cac gia tri vao cong thirc (3), tng Voi treo trudce va treo sau, ta co:

19,8119

w=——-—~0103 m~103 mm
9,759

9,81

= >~ 0,085 m~85 mm
8,24

- Nam trong khoang d¢ vdng tinh ctia hé théng treo giéi han cho phép
f, =80+120 mm ( ddi v&i 6 t6 van tai )
5.1.3. Xdc dinh hanh trinh dong ciia banh xe
- Ta ¢6 cong thirc thuc nghiém:
f,=1L0+15)xf, (5.4)
chon f, =12f,
- Thay gia tri fyvao, tng véi treo trude va treo sau, ta c6

f,, =1,2x103~123,6 mm

f,, =1,2x85~102 mm

5.1.4. Kiém tra hanh trinh dgng ciia bdanh xe theo diéu Kign dam bdo khodng sdng
gam xe nhé nhat

f, <X =X (5.5)
- V6i:

+ y - Khoang sang gam xe & trang théi tinh ciia 6 to
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+ X .- Khoang sang gam xe sau khi banh xe dich chuyén hét hanh trinh dong;
Zwin >0,10+0,15m, ta ldy y,. =0,10
X Xmn =0,30—-0,10=0,20 m
Tathdy: f, <0,20. Nhu vay khoang sang gam xe dam bao.

5.1.5. Kiém tra hanh trinh déng ciia banh xe khéng xdy ra va dap gi#a phan treo
trwde va phan khéng treo trweéc khi phanh xe cdp téc

h
fg = fi X XFQ (5.6)

- Trong do:

+ o~ Hé s6 bam 16n nhat clia banh xe v6i mat duong, tham khao tai liéu ta lay
?ox =0.,8

+ h, - Chiéu cao trong tdm 6 t6, h, = 913mm

+ b - Khoang cach tir trong tam 6 to dén tAm cau sau, theo bang cac thong sé dau vao,
taco b=1,32m
- Thay cac gia tri vao cong thuc , thg Vi treo trude va treo sau, ta tinh dugc:

913

f,, =123,6 >103x 0,8 x =57mm
1320
f,, =102 >85x0,8x 913 =47mm
1320

Vay diéu kién duoc thoa man
5.2. Tinh toan dao djng cua o to6

- Cac phan & trén xac dinh tan s6 dao dong riéng cua phan treo, hé sé dap tit dao dong
cta phan treo,hanh trinh tinh, hanh trinh d6ng cua banh xe. Céc thong sb d6 chwa du dé
danh gia duoc do ém diu cta chuyén dong 6 t6 noi chung, déng thdi muc trude méi chi
xét dao dong cua khéi luong phan treo ma chua ké dén su anh huong cua phan khong
treo dén dao dong d6 .Pé danh gia du d6 ém diu cua chuyén dong 6 to, phai xét téi mot
hé trong d6 c6 ca dao ddng phan treo va phan khong treo.

- Khi tién hanh xét hé dao dong 2 khéi lugng can xac dinh cac théng sé cua nd nhu:
Tan so dao dong riéng cao tan va thap tan, hé so dap tat dao dong irng vaéi tan so cao va
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tan sb thip. Tir nhitng théng sé nhan duoc, xiy dung duong dic tinh tan sb bién d6 dao
dong cua 6 6. Qua dudng dic tinh nay c6 thé xac dinh dugc: Bién do dao dong cua khoi
lwong phan treo, khdi luwgng phan khong treo, x4c dinh gia toc dao dong cua khéi lwong
phan khong treo, dong thoi qua dudng dic tinh danh gia:

- &ng V&i van tdc nao cua 6 to trong ving van téc st dung va tng véi song mit dudng
c6 chiéu dai budc song 1a bao nhiu sé xay ra hién tuong cong huong.

- Hé s dap tit dao dong da phu hop chua.

- Qué trinh tinh toan dao dong cua 6 to ta sir dung céc gia thiét:

+ Dao dong cua 6 to chi xay ra trong mat phang doc xe

+ Dao dong cua 6 to 1a dao dong 6n dinh

+ Nguon kich thich dao dong 1a séng mit duong, cé phuong trinh song 1a:

q=0q, x[1—cos(vxt)]xq (5.7)

- Trong do:

+(, - Bién do 16n nhat cua song mat duong

2w X0,

+V - Tan s6 kich thich ctia song mat dudng, cong thire tinh 1a: v = 36
,0xS

+t Thoi gian di hét quing dudng dung bang budc séng mit duong. t = > thoi gian
Ua

nay bang thoi gian mot chu ki T
5.2.1. Xdc dinh tan sé dao dong riéng va hé sé dap tdit dao dpng ciia hé

a. So d6 khao sat

Hinh 5.1. So do khoa sat

b. M6t s6 thong s co ban
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- Hé s6 can quy dan caa giam chan (quy dan vé tim banh xe)

_cosa’ xKk,

2
|

K (5.8)

-Trong do:
+a - Goc nghiéng ctia giam chan so voi phuong thang dung, ta coa, = 30°, a, = 45°

_k,+k _ 2,08+86,24
a 2 -

k =4,16 (Ns/mm)

k, =4160 (Ns/mm)
+ i- Ti sb truyén bd tri giam chan loai dng treo phu thudc, i=1
- Thay vao cong thirc, ta co:
+ V6i giam chan trudc:

_ c0s*30°xk, 0,75x4160

Kl - i2 12

=3120 (Ns/m)

+ V6i giam chén sau:

cos®45° xk,  0,5x4160
K, = i2 = 2

=2080 (Ns/m)

- Tan s dao dong riéng cua khdi lugng phan treo khi ¢é dinh phan khong treo, nhu da
tinh toan ¢ phan xac dinh hanh trinh tinh cta banh xe, ta co:

o = |2Cu :\/2x160000:9’759 (fad,
M, 3360 s

0, = 2C,, :\/2x180000 _10,74 (@)
M, 3120 S

- Tan s6 dao dong phan khong treo khi ¢6 dinh phan treo, ta c6 cong thtc tinh:
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_ /2><(Ct+C|)
@ = - (5.9)

+ Ung Vvai cac thong sb cua treo trude va treo sau, ta co:

o = |2Cu+Cy) _ \/2><(160000+430000) 3505 (@)
“ m, 960 ’ s
o = |2C0+Ch) _ \/2x(180000+430000): 29.107 (@)
2 m, 1440 ’ s

- Tan sb dao dong cua khdi lwong phan khong treo khi ¢ dinh phan treo vaC, = 0, ta

c6 cong thuec tinh:
w=,|—"= (5.10)

- Tinh cho treo trudc va treo sau, ta duoc:

o = [2Ca :\/2><160000 _18,25 (",
m, 960 S

o [2xCo :\/2x180000 158 (@)
? m, 1440 s

- Tan s6 dao dong cua khéi lugng phan khong treo khi ¢ dinh phan treo va khiC, = 0

- 2xC,,
— /_ 511
@y M (5.11)

- Tinh cho treo trudc va treo sau, ta co:

Cong thure tinh:

o, :szcll :\/2x430000 _ 2903 (@)
m, S
o, = |2Ce :\/2><430000 _ 24,438 (")
m, 1440 S
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- Hé sb dap tit dao dong cua khéi lugng treo khi ¢ dinh phan khong treo, cong thuc
tinh:

K
h oK 3120
M, 3360
K, 2080
M, 3120

- Hé s6 dap tat dao dong cua khéi luong phan khong treo khi ¢b dinh phan treo, cong
thire tinh:

LS (5.13)
m
ok 30
m 960
@=ﬁ=@=1,4
m, 1440

+ Tan s6 dao dong thap tan cua hé, ky hiéu: W

+ Tan s dao dong cao tan cua h¢, ky hiéu: W,

+ Hé s6 dap tit dao dong tng véi tan sé thap cua hé: h

+ Hé so dap tat dao dong rng véi tan sé cao cua hé: h,
5.3. Lwa chon cac chi tiéu danh gia d¢ ém diu

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

- Trong d6 an tbt nghiép , ta chi lya chon theo mét chi tiéu , d6 1a chi tiéu tan sé dao
dong

-Tuy nhién khi tinh toan hé théng treo 6 t6 ngudi ta thudng dung thong sb

S6 lan dao dong trong 1 phtt n: n=90-120l4n / phut
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5.4. Xac dinh lwc tac dung 1én nhip
5.4.1. Khi xe ddy tdi
- Trong lugng cua xe luc xe day tai 1a 235440 N; phan 1én cau 70632/164808 N
- Khéi lugng phan dugc treo tic dung 1én hé thng treo :
+ Cau truéc M, =5760 kg
+ Cau sau : M, =13440kg
- Tai trong tac dung 1én mot bén nhip cau trude va mot bén nhip cau sau 14 :

M, x10 5760x10

Zy == 5 =28800 N
7 - |v|1;<10 _ 1344g><1o 67200 N

5.4.2. Khi xe khong tdi
- Trong lwong ban than : 12000 kg phan 1én cau : 3600/8400
- Khéi lugng phan dugc treo tac dung 1én hé théng treo
+ clu truéc M, =3360kg
+causau M’, = 6240kg
- Tai trong tac dung 1én mot bén nhip ciu trude va mot bén nhip cau sau 1a :

7' M, x10 _ 3360x10

=16800 N
tl 2

~ M, x10 6240x10

. =31200 N
2 2

7'

5.5. Thiét ké nhip trwéc
- b6 cung hé théng treo C

- Tan s dao dong goc va do cing cia hé thong treo quan hé véi nhau theo cong thic

2
VA
C=Mx|—xn (5.14)
30
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- Trong d6
+ C d6 cang cua hé thong treo (N/m)
+ M khéi luong dugc treo (kg) : M =5760+2 =2880 (kg)

- n tan sé dao dong n = 100 lan / phat
2
= C= 2880{3%%00) =315827,3 (N /m)

- Theo cong thire @6 vong tinh dugce tinh nhu sau

300\ (300
ft—( , j —(10()) =9 (cm)=0,09 (m)

- Chon so bg kich thude nhip

- Nhip 14 mét loai 16 xo gdm nhiéu 1a thép méng (14 nhip) ghép lai véi nhau .Kich
thudce hinh hoc cua cac nhip s€ 1a :

+ Chiéu dai céc 14
+ Tiétdién lanhip ;b xh
+ 1 6 14 nhip
+ b chiéu rong 14 nhip
+ h chiéu day 14 nhip thu k
+ Chiéu dai toan bo nhip L c6 thé chon so bd nhu sau d6i vai xe tai
- Nhip truéc
L = (0, 26-0,35)x L (5.15)

- L 1a chiéu dai co s¢ cua xe

L, =(0,26+0,35)x 4592 =1192+1606
- Chon L, =1550mm
- Khoang cach bu l6ng ngam nhip = 100 mm

- Dya vao loai xe , tai trong , két cau khung vo cia xe va kich thudc cac 14 nhip , ta
c6 bo thong so sau :

+Sb1lanhipn=11
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+ Chiéu rong b = 90 mm
+ Chiéu day hl =h2 =...h11=10 mm
XA s 1A s .~ b 90
+ Chiéu rong b va chiéu day hk théa man : 6 <h— = 10 =9<10

Kk

+ Chiéu dai cua mdi 1a nhip dugc tinh chon sao cho biéu d6 phan
bo rng suat cua né 1a hop 1y nhat.

+ Hé s6 phan b tng suit (» ) dugc theo kinh nghiém.

- P4i v6i b nhip ¢6 hai 14 trén cling dai bang nhau thi hé s6 phan b tng suat duoc
chon nhu sau.

+Lalva2 y,=y,=0,6+0,8;143 y,=0,9+1;cac 1a khac y=1

+ Tinh chon chiéu dai cac 14 nhip khi ta d& biét duoc chiéu dai 14 nhip cai va hé s6
phan bd &ng suat.

+ Do thiét ké bo nhip c6 hai 14 trén cung dai bang nhau (L1 = L2) cho nén ching ta
bat dau tinh tir 14 nhip thi (3)

- Theo so d0 trén ta co:

L 155
|l =—-0,5d=—-5~73
175 2 (cm)

+ d: duong kinh ciia dam cau trudc (khoang cach giita hai quang nhip) d = 10cm.
- Ta c6: tng suat tai vi tri x cta 14 nhip s6 1

oX = (I_,)xR =y xo,=> |, :|1_11X01XW1

W R
- Vi bd nhip c6 2 14 nhip trén ciing bang nhau |, =1, nén

_71X01XW1X(hlS+h23)
P xhy

(5.16)

|3_|1

a. Xac dinh chiéu dai 14 nhip thir 3 (Ls)

- Ap dung cong thirc:
L =] _7/1XO-1XW1X(hf+h§)
T P
- Trong do:
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+ hi, hz: 12 chiéu day cua 14 tht nhét va 14 th hai ( vi d6 day cua cac 14 nhip chon
bang nhau, dodé h,= h,= h)

+ Wi: M6 men chdng ubn cua 14 nhip:

2

w, = 2N (5.17)

6

+ P1: Luc tac dung 1én d4u 14 nhip chinh :
p-% (5.18)
1 2 '

+ 0, :ung suat cua 14 nhip duoc tinh nhu sau:
Gl:KxPlxllxhci (5.19)

‘]Z

- Trong do:

+ hei: Khoang cach tir duong trung hoa cua tiét dién ngan mdi 14 nhip dén tiét dién: 1a
hinh chir nhat thi

h, = (5.20)

+ K: Hé s6 anh hudong cta 14 nhip cudi cing dén sy phan chia khong déu ¢ng suét
cho cac 1a nhip khac, cong thic kinh nghié¢m tinh (K) nhu sau:

J
K =% ny, s (5.21)
+ Jo: M6 men quan tinh 14 cudi cing:
bxh?
J. = 5.22
= (522
+ o, : Hé sb xét dén su gia ting (ing suat trong 14 nhip cudi cung thuong lay
a,=@2+13) chon o, =12
- Tt cong thure trén ta tinh duoc :
n —
k=—% (5.23)
n-1

- n: b 14 nhip trong mét bo n = 11 = k = 0,98

- Thay sb vao ta s& tinh duoc :
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2 | xk 2x0,65x73x0,98
|3:|1_%:73_ X >1<1 X = 64,5 (cm)

Tachon I, =70
Vay chiéu dai nhip thtr 31a :L, =70x2+10=150 (cm)

b. Xac dinh chiéu dai 14 nhip thi 4.

- Ap dung cong thirc
l, =1, — X, (5.24)
&:M (5.25)
Jsx B
I kxJ,
B =2 x(1-"2) (5.26)
5 s
I 73 ,11-0,98
- Tinh Zx(l--)=—x(——")=0,95
A=) = o () -

~0,95x0,98x73
3 11x0,95

=6,5 (cm)

=1,- X, =635 (cm)

|4

Chon I, =65 (cm)
Vay chiéu dai 1a nhip thi 4 1a: L, =65x2+10 =140 (cm)
c. Xac dinh chiéu dai 14 nhip thu 5 (L)

- Ap dung cong thirc:

l.=1,-X, (5.27)
xkxl xJ
X, =220 50 (5.28)
Js X B x B,
L | kxJ
B,=2—-21x 3 (5.29)
h h JZXA
Tinh S,
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70 73 0,98

P = 65 " 65 “T1x0.95

=0,971

1x0,98x73
X, = ’ _7
¢ =11x0.95x0071 | €M™

(5.30)
=1, - X, =65—7 =58 (cm)

|5

Chon I, =60 (cm)
Vay L, =60x2+10=130 (cm)

d. Xac dinh chiéu dai 14 nhip tht 6 (Le)
- Ap dung cong thirc:
l,=1.— X, (5.31)
Ve xKxl xJg
X, =
Jy x Byx B, x By

ﬁ3:|_4_|_1 kxJ,

X—
s JxxXBxp,

(5.32)

(5.33)

Tinh S,

65 73 0,98

P =60 780 “11x 0950971

0,96

B 1x0,98x73 B
® 11x0,95x0,971x0,96

7,3 (cm)

ls =1 — X5 =52,7 (cm)
Chon |, =55 (cm)

Vay L, =55x2+10=120 (cm)
e. Xac dinh chiéu dai cta 14 nhip tha 7 (L7)
- Ap dung cong thirc:
L, =1, — X, (5.34)

Ve X Kxl xJg

Xe = (5.35)
Jz X P x B, % By x B,
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ﬂ4—|—5—|—1>< kxJ, (5.36)
le 1 Js X B x B, x B

Tinh g, :

p =0 13, 0.98 ~0,95
55 55 11x0,95x0,971x0,96

 _ 1.0,98.73
® 11x0,95x0,971x0,96x 0,95

=7,7 (cm)

| =1, — X, =55-7,7=47,3 (cm)
Lay I, =50 (cm)
Vay L, =50x2+10=110 (cm)
Tinh toan nhu vay tinh lan luot 1a Iy 1g 1, 1,
45, 40, 35, 30, tinh ra L 16n 100,90,80,70
- Tinh d6 ctng d6 vong tinh va kiém tra tan sé dao dong cia nhip
c-_ Okt (5.37)
Z ali—l (Yk _Yk+1)
k=1

- Trong d6 a hang s6 thyc nghiém , « =0,85
+ E modun dan hdi cua vat liéu khi udn E =2x10°MN / m?
a, = |1 - Ik

+ |, chiéu dai nira 14 nhip thir k

lL=J,1,=3,+3,,.

=3, +J, =3 +..+J,,...

e s bxh®
+J,,0,d4 5y J, : MO men quan tinh cua tiét dién 14 nhip J, = .
12
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Ta c6 bang tinh toan sau

Bang 5.1. Tinh toan tung 14 nhip

K| Lmm)| a,|b|[h | J [ Y, Yo —Yea | @Y —Y..)
1 | 730 20 | 90 | 10 | 7500 | 7500 | 0,000133 | 0,000067 0,5
2 710 30 | 90 | 10 | 7500 | 15000 | 0,000066 | 0,000022 0,6
3 | 700 80 | 90 | 10 | 7500 | 22500 | 0,000044 | 0,000011 5,6
4 | 650 | 130 | 90 | 10 | 7500 | 30000 | 0,000033 | 0,000006 13,1
5 600 | 180 | 90 | 10 | 7500 | 37500 | 0,000026 | 0,000004 24
6 | 550 | 230 | 90 | 10 | 7500 | 45000 | 0,000022 | 0,000003 37
7 | 500 | 280 | 90 | 10 | 7500 | 52500 | 0,000019 | 0,000003 66
8 450 | 330 | 90 | 10 | 7500 | 60000 | 0,000016 | 0,000002 71
9 400 | 380 | 90 | 10 | 7500 | 67500 | 0,000014 | 0,000001 54
10 | 350 | 430 | 90 | 10 | 7500 | 75000 | 0,000013 | 0,000001 79
11 | 300 | 480 | 90 | 10 | 7500 | 82500 | 0,000012 | 0,000026 2875
- Bg cting cua nhip 1a
6Ea _ 6x2x10° x10° x0,85x107°

C =316210

i 3225
Zasﬂ(Yk _Yk+1)
k=1

- Tan s6 dao dong thuc té

n= E, ’E = 30 /316210 =93lan / phat — théa man yéu cau
z\M 7\ 3316

- Nhu vay cac thong sb kich thudc cia nhip kha phu hop vé mat d6 ciing hay tan sb
dao dong cho phép

- Do vong tinh ciia nhip d6i véi truong hop nhip ddi xing

Z N 3316
fi="g Zalerl(Yk -Y..,) =————==0,0104 (m)
6Ea i3 316210
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5.6. Thiét ké nhip sau chinh va nhip phu
- Tai trong dit 1én ca nhip chinh va nhip phu & mot bén hé thong treo .
- Ddi vai xe tai nhip sau L, = (0, 35-+-0, 45)>< L L 1achiéu dai co s& cua xe
L = (O, 350, 45) %4592 =1606 + 2062
- Chon L, =1950 mm
- Khoang cach bu long ngam nhip = 100 mm
5.6.1. Nhip sau chinh
- Tai trong tac dung 1én nhip sau chinh mot bén nhip 1a 70% suy ra Z, =47040 N
+S6 lanhipn =16
+ Chiéu rong b = 100 mm
+ Chiédu day hl =h2 =...h11=11 mm
- Chiéu rong b va chiéu day hk théa man : 6 < hﬁ = % =9<10
Kk
+ Hé sb phan b ung suat () duoc theo kinh nghiem.

+ P4i véi bo nhip c6 hai 14 trén cing dai bang nhau thi hé s6 phan b tng suit duwoc
chon nhu sau.

+Lalva2 y,=y,=0,6+0,8;1a3 y,=0,9+1;cac lakhac y =1

+ Tinh chon chiéu dai cac 14 nhip khi ta da biét duoc chiéu dai 14 nhip cai va hé sd
phén bo rng suat.

+ Do thiét ké bo nhip c6 hai 14 trén cung dai bang nhau (L1 = L2) cho nén chung ta bat
dau tinh tir 14 nhip tha (3)

- Theo so do trén ta co:

I1:£—O,5d :§—5z93 (cm)
2 2

+ d: duong kinh ctia dam cau trudc (Khoang cach giita hai quang nhip) d = 10 cm.

- Ta c6: tng Suat tai vi tri x cta 14 nhip sé 1

(1. 1,)xP A, x o, xW,
_— \"1-"2 1 _ —_ _ 1 1
OX =——=—— =), X0, => IZ_Il_—
W, R
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- Vi b nhip c6 2 14 nhip trén cting bang nhau |, =1, nén

_71><01><W1><(hl3+h23)

l, o (5.38)

|3

a. Xac dinh chiéu dai 14 nhip tht 3 (Ls)
- Ap dung cong thuc:

L= _7/1><0'1><W1><(i‘|f+h§’)
37 1
R xh

- Trong do:

+ h1, ha: 13 chidu day cua 14 thir nhat va 14 tha hai ( vi do day cua céc 14 nhip chon
bang nhau, do d6hi1 =h2=h)

+ Wi: M6 men chdng ubn cua 14 nhip:

W 5.39
= (539)
+ P1: Luc tac dung 1én dau 14 nhip chinh :
p== (5.40)
1 2 '

+ O 1 : Gng suit cua 14 nhip duoc tinh nhu sau:
O_lszPlxllxhci (5.41)

Iz

- Trong do:
+ hei: Khoang cach tir dudng trung hoa cua tiét dién ngin mdi 14 nhip dén tiét dién: 1a
h
hinh chir nhat thi h; = EI

+ K: Hé s6 anh hudng cua 14 nhip cudi cting dén sy phan chia khong déu ung suét cho
cac la nhip khac, cong thirc kinh nghiém tinh (K) nhu sau:

a, xJ J
K=01-—"2—"")x 2 (5.42)
‘JZ ‘]Z - ‘Jn
+ Jn: M6 men quan tinh 14 cudi cung:
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3 :bxh3

5.43
=0 (543)

+ a,: He sb xét dén sy gia ting (ng suat trong 14 nhip cudi cung thuong
lay o, = (1,2+1,3) chon a, =1,2

- Tu cong thure trén ta tinh duoc :

(5.44)

- n: s6 14 nhip trong mot bo n = 16 = k= 0,98
- Thay s6 vao ta s& tinh duoc :

_2><;/1><|1><k B
n

93 2x0,65x93x0,98

=85,5 (cm)

Il

I3
- Tachon I, =90
- Vay chiéu dai nhip thtr 314 :L, =90x2+10=190 (cm)
b. Xac dinh chiéu dai 14 nhip thir 4.

- Ap dung cong thuc
l,=1,-X, (5.45)

)(3:7/3><k><|1><J3 (5.46)

Jsx B

Trong do

fi=ix 1

5.47
] % (5.47)

| k, 93
— X

Tinh = 2x(-2) = A0=0.98y_ 4 o7
3

90 16

B 0,97x0,98x93
3 16x 0,97

=5,6 (cm)

I, =1,—X,=84,3(cm)
Chon 1, =85 (cm)
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Vay chiéu dai 1a nhip thir 4 1a: L, =85x2+10=180 (cm)
c. Xac dinh chiéu dai 14 nhip thu 5 (L)
- Ap dung cong thic:
l,=1,-X, (5.48)

x o YaxkxlxJd, (5.49)

) Js X B x B,

p,=n b, K, (5.50)

L, 1 Jyxf

- Tinh S,

90 93 0,98

= 2P 0,98
Fa= 85 85 16x0,97

1x0,98x93

X = ! :6 Cm
* 16x0,97x0,98 (cm)

l,=1,-X,=85-6=79 (cm)
Chon I, =80 (cm)

vay L, =80x2+10=170 (cm)

d. Xéc dinh chiéu dai 14 nhip thir 6 (Le)

- Ap dung cong thic:

ls =1, — X, (5.51)
X, = Vs xkxl x Jg (5.52)
‘]z X B x B, % Py
gl b Ky (5.53)
N s X B x B,
- Tinh £,
Bs = §—% 0,98 =0,98
80 80 16x0,97x0,98
1x0,98%x93
5 = 1 (cm)
16x0,97x0,98x0, 98
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ls =1, — X, =73,9 (cm)
Chon I, =75 (cm)

Vay L, =75x2+10=160 (cm)

e. Xac dinh chiéu dai cua 14 nhip tht 7 (L7)

- Ap dung cong thic:
I, =1, — X, (5.54)
Vi
X, = Ve X Kxl xJg (5.55)
szﬂlxﬂzxﬂ3xﬂ4
54:'_5_'_1>< KxJg (5.56)
le s Js X B, x B, x B,
- Tinh B,:
ﬂ4:@_%x 0,98 =0,98
75 75 16x0,97x0,98x0,98
X, = 1x0,98x%x93 6,2 (cm)
16x0,97x0,98x0,98x0.98

=I,— X, =75-6,2=68,8 (cm)

I7

Ly 1. =70 (cm)
Vay L, =70x2+10=150 (cm)
Tinh toan nhu vay tinh lan lugt 1a lg,lg, Lo, 1,00 1s, Ly bs, g
65,60,55,50,45,40,35,30,25, tinh ra L 16n 1a 140,130,120,110,100,90,80,70,60.
5.6.2. Nhip phu sau

- Tai trong tac dung 1én nhip sau phu mdt bén nhip 1a 30% suy ra Z, =20160 N
- Chon L, =1350 mm

+ Khoang cach bu 16ng ngam nhip = 100 mm

+S61anhipn=9
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+ Chiéu rong b = 90 mm
+ Chiéuday hl =h2 =...h11=11 mm
A A C A s e~ b 90
+ Chiéu rong b va chi¢u day hk thbaman : 6 <—=—=8<10
K

+ Hé s6 phan b ung suit () dugc theo kinh nghiém.

+ D4i véi bo nhip c6 hai 14 trén cung dai bang nhau thi hé s6 phan bd ung suat dugc
chon nhu sau.

+Lalva2 y,=y,=0,6+0,8;1a3 y,=0,9+1;cac la khac y =1

+ Tinh chon chiéu dai cac 14 nhip khi ta di biét duoc chiéu dai 14 nhip cai va hé s6 phan
bo rng suat.

+ Do thiét ké bo nhip c6 hai 14 trén cung dai bang nhau (L1 = L2) cho nén chung ta bat
dau tinh tir 14 nhip thi (3)

- Theo so do trén ta co:

=£—O,5d =13—5—5z63 (cm)
2 2

Il
+ d: duong kinh ciia dam cau trudc (Khoang cach giita hai quang nhip) d = 10cm.
- Ta ¢6: (ing Suat tai vi tri x cta 14 nhip sé 1

_ (L L)xR _
W

A, x oy xW,
—_ _ 1 1
nxoy=> I, =1 -

oX

1

- Vi bo nhip c6 2 14 nhip trén cing bang nhau |, =1, nén

|, =1, - A%% x:v;>;§n3 +hp) (5.57)
1
a. Xac dinh chiéu dai 14 nhip thtr 3 (Ls)
- Ap dung cong thic:
|, =1, - 2% XF\)N;Téhf +hy) (5.58)
1
- Trong do:

+ hy, ha: 13 chibu day cua 14 thtr nhat va 14 tha hai ( vi do day cua cac 14 nhip chon
bang nhau, do d6h1 =h2=h)
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+ W, : M6 men chéng uén ciia 14 nhip:

2

w, = xR (5.59)

6

+ P,: Lyc tac dung 1én dau 14 nhip chinh :
p-% (5.60)
1 2 )

+ o, 1 ung suit cta 14 nhip duoc tinh nhu sau:
Gl:KxPlxllxhci (5.61)

Iy

- Trong do:
+ hei: Khoang cach tir dudng trung hoa cua tiét dién ngan mdi 1a nhip dén tiét dién: 1a
hinh chir nhat thi
h =— (5.62)
+ K: Hé s6 anh hudng cta 14 nhip cudi cing dén su phan chia khéng déu tng suat cho
cac la nhip khac, cong thuc kinh nghiém tinh (K) nhu sau:

oy xJ, ‘]Z

K=(1- ) x (5.63)
‘]Z ‘]Z - ‘]n
+ Jo: M6 men quan tinh 14 cudi cing:
3
g, =bxh (5.64)
12
+ a, : Hé sb xét dén su gia ting (ing suat trong 14 nhip cudi cing thuong
lay o, = (L2 +13) chon a,=1,2
- Tur cong thuce trén ta tinh duoc :
k=""% (5.65)
n-1

+n: s6 14 nhip trong mot bo n =9 = k = 0,975

- Thay s6 vao ta s& tinh duoc :
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=1, - 2xpxlixk 63— 2x0,65x63x0,975 54,2 (cm)
n
Ta chon I, =55
Vay chiéu dai nhip thtr 314 :L, =55x2+10=120 (cm)
b. Xac dinh chiéu dai 14 nhip thi 4.
- Ap dung cong thirc
L, =1-X, (5.66)
X, = 7axkxl xJg (5.67)
Jsx B
fo=2x(1- X2 (5.68)
I, Js
I k, 63 ,9-0,975
-Tinh B =2x(1--)=—x(———)=1116
A=x D) =gox )
X, = 0,97x0,975%x 63 5,9 (cm)
9x1,116
I, =1,—X,=49 (cm)
Chon 1, =50 (cm)
Vay chiéu dai 14 nhip thir 4 1a: L, =50x2+10=110 (cm)
c. Xac dinh chiéu dai 14 nhip tha 5 (L;)
- Ap dung cong thirc:
l.=1,-X, (5.69)
)(4:7/4><k><|1><J4 (5.70)
Jy x B x f3,
p, = b X, (5.71)
I4 I4 ‘]z Xﬂl
- Tinh 5,
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p=>2_9, 095 44
50 50 9x1,116
X - 1x0,975x63 6,3 (cm)

4 9x1116x0,97

=1,-X,=50-6,3=43,7 (cm)

|5
Chon I, =45 (cm)
Vay L, =45x2+10=100 (cm) .Tinh toan nhu vay tinh lan luot 1a 11,151
40,35,30,25 tinh ra L 16n 1a 90,80,70,60
5.6.3. Tinh do vong tinh cua nhip chinh va nhip phu

- Vi su phan bd nay phai dam bao sao cho khi day tai thi nhip chinh van du bén. Khong
c6 cong thirc tinh truc tiép gia tri ndy do d6 ta phai dung phuong phap thir nghia 1a gia
thiét mot trong lugng nao d6 dit 1én nhip chinh sau d6 tinh bén cho nhip chinh néu
khong du bén thi phai giam tai trong lugng nguoc lai thi tang 1én . Trong luong nay co
thé tinh tir viéc chon % tai trong cua xe tai thoi diém nhip phu bat dau lam viéc

- Khi d6 trong lwong tac dung 1én hé thdng treo khi nhip phu bt dau lam viéc

G. =G+ xG (5.72)

100
- Trong do
+ G, 14 trong lugng khong tai tac dung 1én h¢ théng treo
+ G'la trong lugng cua xe tac dung 1én hé thong treo khi day tai
+ G la trong lugng do nhip chinh chiju
+ Ngoai ra khi day tai nhip chinh va nhip phu cing chiu thém tai trong
G, =G, +G, (5.73)

+ Bién dang cua nhip phu duogc tinh
fi=— (5.74)

+ Chii ¥ khi tri s6 a cang 16n thi xe cang ém nhung nhip d& bi qua tai con nguoc lai néu
a qua nho thi wu diém cua nhip 2 tang s& bi giam di.

+Chonhésba=18%
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- Vay tur cong thuc
G. =G+ xG (5.75)
100
-Trongdo G, =2, =11190
+ Thay s vao ta co
G, =11190+0,18x 260072 = 58002
G, =G, -G = 26007258002 = 202069 N
- Bay la tai trong ma nhip chinh va nhip phu cung chiu
- Lap bang tinh toan véi nhip phu ta ¢o
Bang 5.2. Tinh toan tirng 14 nhip phu
K|iLmm)|a,|b|h | J I Y, Yo —Yea | @Y —Y..)
1 630 20 | 90 | 11 | 9982 | 9982 | 0,000100 | 0,000050 0,4
2 610 80 | 90 | 11 | 9982 | 19965 | 0,000050 | 0,000005 0,3
3 550 | 130 | 90 | 11 | 9982 | 29946 | 0,000045 | 0,000008 8
4 500 | 180 | 90 | 11 | 9982 | 39928 | 0,000037 | 0,000005 10
5 450 | 230 | 90 | 11 | 9982 | 49910 | 0,000032 | 0,000004 15
6 400 | 280 | 90 | 11 | 9982 | 59892 | 0,000028 | 0,000002 17
7 350 | 330 | 90 | 11 | 9982 | 69874 | 0,000014 | 0,000002 25
8 300 | 380 | 90 | 11 | 9982 | 79856 | 0,000012 | 0,000002 45
9 250 | 430 | 90 | 11 | 9982 | 89838 | 0,000011 | 0,000011 412
- Thay s6 vao ta c6
6Ea _ 6x2x10° x10°%0,85x10° 1917293

C=—
Zal:(:l (Yk _Yk+1)
k=1

Lap bang tinh toan nhip chinh ta c6 :

532
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Bang 5.3. Tinh toan tung 1a nhip chinh

K L(mm) ak+1 b hk ‘] k Ik Yk Yk _Yk+1 alirl(Yk _Yk+1)
1 930 20 1100 (11| 11091 | 11091 | 0,00009 | 0,00004 0,36
0 5
2 910 30 1100 |11 | 11091 | 22182 | 0,00004 | 0,00001 0,4
5 5
3 900 80 | 100 | 11| 11091 | 33273 | 0,00003 | 0,00008 17
0
4 850 13 | 100 | 11 | 11091 | 44364 | 0,00002 | 0,00001 21
0 2
5 800 18 | 100 | 11 | 11091 | 55455 | 0,00001 | 0,00001 38
0 8
6 750 23 1100 | 11| 11091 | 66546 | 0,00001 | 0,00001 54
0 5
7 700 28 1100 | 11| 11091 | 77637 | 0,00001 | 0,00003 76
0 2
8 650 33100 |11 | 11091 | 88728 | 0,00001 | 0,00005 84
0 1
9 600 38 1100 | 11| 11091 | 99819 | 0,00001 | 0,00007 96
0 0
1 550 43 100 | 11 | 11091 | 110910 | 0,00000 | 0,00004 112
0 0 9
1 500 48 {100 | 11 | 11091 | 122001 | 0,00000 | 0,00005 125
1 0 8
1 450 53 1100 | 11| 11091 | 133092 | 0,00000 | 0,00007 139
2 0 7
1 400 58 1100 | 11| 11091 | 144183 | 0,00000 | 0,00004 152
3 0 6
1 350 63 | 100 | 11 | 11091 | 155274 | 0,00000 | 0,00005 178
4 0 S
1 300 68 | 100 | 11 | 11091 | 166365 | 0,00000 | 0,00004 183
5 0 4
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

1 250 731100 |11 | 11091 | 177456 | 0,00000 | 0,00001 1450
6 0 6

- Tinh dd cing nhip chinh theo cong thirc
6Ex _ 6x2x10°x10°x0,85x10°

C=
. 2725
Zalfﬂ(Yk _Yk+1)
k=1

=374311

- Sau khi tinh dugc d6 cing cia nhip chinh va nhip phu ta c6 d6 ctiing cua hé théng 1a

C, =C, +C, (5.76)
- Trong do
+ C,1a d¢ ctrg nhip phu
+ C,1a do cung nhip chinh

-Dodotaco

C, =1917293+ 374311 = 2291640

- Sau khi tinh dugc d§ cirng cta nhip ta tinh d§ vong cua nhip chinh va nhip phu

= G = 260072 =0,11m = 11cm
C 2300000
Viy ta c6 tan sé dao dong cua nhip :
=399 _3%9 _91(1/ph)

H—F—ﬁ

- Két luan

- Qua phan kiém nghiém trén ta thiy hé théng treo sau thoa mén diéu kién ém diu trong
khi 1am viéc khi da tang tai . Tan s6 dao dong cho phép xe tai thuoc 80-120 (l/ph)

5.6.4. Tinh todn kiém tra bén ciia ld nhip
A. Tinh toan cho nhip truéc
- Khi tinh toan chi tinh cho 1/2 14 nhip nén c6 céc gia thiét:

- Coi nhip 1 loai 1/4 elip véi 1 dau dwoc gan chat, mot dau chiu lyc
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- Ban kinh cong cua cdc 14 nhip bang nhau, cac 14 nhip chi tiép xtic véi nhau & cac dau
mut va luc chi truyén qua cac dau mut.

- Bién dang ¢ vi tri tiép xtc giita 2 14 nhip canh nhau thi bang nhau.

y
B L2 ' x2
L Lk Hxx
Y
L Ln-1 : Xn-1
Y
A
- L1 - Xn
y

Hinh 5.2. So d tinh bén nhip
- Ta coi 2 14 nhip 1 va 2 1a m6t 14 nhu phan tinh toan trudc.

- Tai diém B bién dang 14 thtr 2 va 1a tha 3 bang nhau. Tuong tu tai diém S bién dang
1a thir k-1 va 14 tha k bang nhau.

- Biéu thirc bién dang cua céac 14 nhip khi chiu phan lrc nhu sau:

PxI®

= 5.77
3xExJ ( )

- Sir dung cong thire trén dé tinh biéu thic bién dang tai cac diém tiép xtc giira 2 1a
nhip va cho ching bang nhau timg d6i mot ta s& di dén 1 hé n-1 phwong trinh véi

n-14n la cac gia tri X ,...X.

- Hé phuong trinh d6 nhu sau :

AP+B,X,+C,X,=0
AX,+B;X;+C,X, =0

A]Xn—l + Ban = O
- Trong d6 :
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

: Jo (3l
B 2‘Jk—1[ l, 1) >
Jy

3
C, :lx[lk—”J x(ﬂ—lJ (5.80)
2 Ik Ik+1

+ |, - chiéu dai tinh toan tlr quang nhip dén dau mut 14 nhip

+ J, md men quan tinh cua cac tiet di¢n 1a nhip

J, = bz;f (5.81)
Bang 5.4. Lap bang tinh toan

K I (mm) Jk (mm?) Ak Bk Ck

1 730 6430 0 0 0

2 710 7500 1,216 —2,1664 0,978
3 700 7500 1,583 —2,166 0,829
4 650 7500 1,525 —2,000 0,972
5 600 7500 1,615 —2,000 0,950
6 550 7500 1,625 —2,000 0,917
7 500 7500 1,500 —2,000 1,023
8 450 7500 1,833 —2,000 0,997
9 400 7500 1,938 —2,000 0,955
10 350 7500 2,071 —2,000 0,882
11 300 7500 2,167 —2,000 0

Ta c6 h¢ phuong trinh :

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 139
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1,216 %x8887,5—2.166x2+ 0,829x3= 0
1,167x— 2,000x,+ 0,834x, =0
1,183%,— 2,000x, +0,972x,=0
1,214%,— 2,000%,+ 0,950x.= 0
1.255x,— 2.000x; +0.917x, =0
1.313x.— 2.000x, +1.000%,= 0
1.500%,— 2.000x,+1.023%,= 0

1.667X, — 2.000,+0.997x, =0
1.875x, — 2.000%,+ 0.955x,, =0
2.143%,— 2.000x,,+0.882x,, =0

2)(10 - 2X11: 0

- Giai phuong trinh trén bang phuong phap thé 1an luot tir dudi 1én trén ta dugc két
qua

Kk 2 3 4 5 6 7 8 9 10

Xk(N) | 8400 | 8400 | 8400 | 8400 | 8400 | 8400 | 8400 | 8400 | 8400

Xk

Xk+1

N Ik-Xk+ 1 k+1

] ) Xk (-1k+1)

Hinh 5.3. Xéc dinh (ng suat

- M6 men tai diém A ;

M, =X, (Ik —Ikﬂ) (5.82)
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- M6 men tai diém B :
MB = Xklk - Xk+1|k+1 (5.83)

- M6 men chdng uén :
W=——- (5.84)

- M6 men chdng udn tai tiét dién tinh toan :

mbh,*  2x9x1

=3(cm?®
5 5 (cm®)

- D6i v6i 2 14 nhip cai W, =

mbh,? 9x1°

=1,5(cm®
5 (cm)

- B6i véi cac nhip con lai W, =

Bang 5.5. Gia trj tng suat sinh ra trong cac 14 nhip

stt | 1 (em)| X(N)| W, (cm®)| Mg(Nem)| o (N /cm?)| M, (Nem)| o, (N /cm?)
1 73 8400 3 16800 11200 16800 11200
2 71 8400 15 8400 5600 8400 5600
3 70 8400 15 42000 28000 42000 28000
4 65 8400 15 42000 28000 42000 28000
5 60 8100 15 42000 28000 42000 28000
6 55 8400 15 42000 28000 42000 28000
7 50 8400 15 42000 28000 42000 28000
8 45 8400 15 42000 28000 42000 28000
9 40 8400 15 42000 28000 42000 28000
10| 35 8400 15 42000 28000 42000 28000
11| 30 8400 15 0 0 0 0

- Véi vat liéu nhip 1a Thép dung cu hop kim — SK85,ung suat cho phép bang
28000(N/cm2) —nhip da bén

B. Tinh toan cho nhip sau chinh va nhip phu

- Twong tw nhw nhip truée ta cé thong sé bang nhip chinh
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

_ ‘]k 3|k—1 _1
23, |,

Bang 5.6. Lap bang tinh toan

J

k-1

, B, :—[1+—k

|

1
C ==| kst
-

Ik+1

L

I

3l _1j
Ik+1

K Ik (mm) Jk (mm?) Ak Bk o

1 930 10537 0 0 0

2 910 11091 1,087 —2,0525 0,978
3 900 11091 1,016 —2,000 0,829
4 850 11091 1,088 —2,000 0,972
5 800 11091 1,093 —2,000 0,950
6 750 11091 1,100 —2,000 0,917
7 700 11091 1,107 —2,000 1,023
8 650 11091 1,115 —2,000 0,997
9 600 11091 1,125 —2,000 0,955
10 550 11091 1,136 —2,000 0,882
11 500 11091 1,150 —2,000 0,875
12 450 11091 1,166 —2,000 0,864
13 400 11091 1,187 —2,000 0,863
14 350 11091 1,214 —2,000 0,787
15 300 11091 1,215 —2,000 0,752
16 250 11091 1,300 —2,000 0

- M men tai diém A :
M, =X, (I, -1.,) (5.85)
- M6 men tai diém B :
My = Xl = X, s (5.86)

- M6 men chbng udn :
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

L (5.87)
6
- M6 men chdng udn tai tiét dién tinh toan :
- P4 v6i 2 14 nhip cai W, = mbﬁhkz - 2X106X LY _ 4o
- P6i véi cac nhip con lai W, = mb6hk2 _10 X61'12 — 2,01(cm®)
Bang 5.7. Gia trj tng suat sinh ra trong cac 14 nhip
Stt | I, (cm) | X(N) | W, (cm®)| Mg (Nem)| o (N /cm?)| M, (Nem)| o, (N /cm?)
1| 93 | 4500 4 16800 4200 9000 2250
2 | 91 |[4500 | 201 8400 4179 4500 2238
3] 90 | 4500 | 201 22500 11194 22500 11194
4] 85 | 4500 | 2,01 22500 11194 22500 11194
5 80 | 4500 | 2,01 22500 11194 22500 11194
6 | 75 | 4500 | 2,01 22500 11194 22500 11194
71 70 | 4500 | 201 22500 11194 22500 11194
8 | 65 | 4500 | 201 22500 11194 22500 11194
9 | 60 | 4500 | 2,01 22500 11194 22500 11194
10| 55 | 4500 | 2,01 22500 11194 22500 11194
11| 50 | 4500 | 2,01 22500 11194 22500 11194
12| 45 | 4500 | 2,01 22500 11194 22500 11194
13| 40 | 4500 | 2,01 22500 11194 22500 11194
14 35 | 4500 | 2,01 22500 11194 22500 11194
15 30 | 4500 | 2,01 22500 11194 22500 11194
16| 25 | 4500 | 2,01 0 0 0 0
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- V6i vat lieu nhip 1a Thép dung cu hop kim — SK85,ing suit cho phép bang

11194(N/cm2) —nhip da bén

Bang 5.8. Thong sb bang nhip sau phu

K Ik (mm) | Jx (mm?) Ak Bk o
1 630 9427 0 0 0.9524
2 610 9982 1,1109 -2.0589 0.8529
3 550 9982 1,1636 -2 0.864
4 500 9982 1,15 -2 0.8505
5 450 9982 1,1667 -2 0.834
6 400 9982 1,1875 -2 0.8135
7 350 9982 1,2143 -2 0.7872
8 300 9982 1,25 -2 0.7523
9 250 9982 1,3 -2 0
A :L(h_l (5.88)
2‘]k—1 Ik
‘]k
B, =—-|1+ — (5.89)
Jia
11, Y (3l
C,==|*||—+-1 (5.90)
2 Ik Ik+1
- Ta c6 hé phuong trinh
- M6 men tai diém A :
M, =X, (Ik —IM) (5.91)
- M6 men tai diém B :
MB = Xklk - Xk+1|k+1 (5.92)
- M6 men chbng udn :
2
w =20 (5.93)
6
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

- M6 men chdng udn tai tiét dién tinh toan :

mbh,*  2x10x1,1°
6 6

- D6i v6i 2 1a nhip cai W, = = 4(cm®)

mbh,2  10x1,1?
6 6

- D4i v6i cac nhip con lai W, = =2,01(cm®)

Bang 5.9. Gi4 tri tng suit sinh ra trong cac 14 nhip

stt | 1 (em)| X(N)| W, (cm®)| Mg(Nem)| o (N /cm?)| M, (Nem)| o, (N /cm?)
1 93 4395 4 8790 2197 8790 2197

2 91 4395 2,01 4395 2186 4395 2186

3 90 4395 2,01 21975 10932 21975 10932

4 85 4395 2,01 21975 10932 21975 10932

5 80 4395 2,01 21975 10932 21975 10932

6 75 4395 2,01 21975 10932 21975 10932

7 70 4395 2,01 21975 10932 21975 10932

8 65 4395 2,01 21975 10932 21975 10932

9 60 4395 2,01 0 0 0 0

- V6i vat lidu nhip 1a Thép dung cu hop kim — SK85,ung suit cho phép bang
10932(N/cm2) —nhip da bén

5.6.5. Tinh bén tai nhip trwéc

- So 6 tinh bén tai nhip duoc biéu dién trén hinh bén

M,y =X, (Ik _Ik+1) (5.94)
Mg = Xl = Xiiihos (5.95)
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Hinh 5.4. So d6 tai nhip truéc

- Trong d6 D la duong kinh trong cua tai nhip chon D=70mm
- Ho 1a chiéu day cta 14 nhip ho= 10mm
- B chiéu rong 14 nhip b =90 mm

- Tai nhip chiju tac dung cua luc kéo Pk hay luc phanh Pp tri s cua luc nay dugc xac
dinh theo cong thuc sau

P

k max

-P

max = P X Ly (5.96)
- Trong do :

+ ¢ hé s6 bam l1dy ¢ =0,7

+ Z,,phan lyc duong 1én banh xe Z,, = 28200 N

P

k max

=0,7x28200=19740 N

- Ung suat udn ¢ tai nhip 1a :

2
O =, = 200y _p, D 22D (5.97)
W, 6 2
O_uon:6>< P><(D+§><h):6><19740><(70+22><10):296 N/ mm?
4xbxh 4x90x10
- Ung suét nén ( hodc kéo ) & tai nhip 14 :
Pl 19740 =10,9 N/ mm?

O-nen = =
2xbxh, 2x90x10
- Ung suét tong hop & tai nhip
G, =0, +0., =296+10,9=306,9 N / mm’

- Ung suét tong hop cho phép
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

[0,] =500MN / m* =500N / mm? => 5, <[, ] vay tai nhip da bén
5.6.6. Tinh kiém tra chét nhip trwéc

- Puodng kinh chét nhip duoc chon bang dudng kinh trong danh nghia cia tai nhip
Dot =70 mm

C

- Chon vat liéu ché tao chébt nhip 1a thép cacbon cao c6 thanh phan cacbon
(38CrNiMo4)

- Ung suét chén dap cho phép
':O-chendap:l =6+8N / mm2

- Kiém nghiém theo tng suat chén dap :

JZ?+P? /282007 +19740?

O cheondap = =54 N/ mm?
Db 70x90
- Kiém nghiém theo tng suat cit
2 2 2 2
NZ?+P?  \[28200% +19740 _19.12 N /mim?

chendap = 2xbxh 2x90x10

- Ung suat chén dap va (g suat ct sinh ra nho hon tng suit cho phép cua vat liéu Vay

chot dam bao du bén
5.6.7. Tinh bén tai nhip sau

- So' db tinh bén tai nhip dwoc biéu dién trén hinh bén

A Z

Hinh 5.5. So db tai nhip sau

- Trong do D la dudng kinh trong cua tai nhip chon D =7mm
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ Ho 1a chiéu day cta 14 nhip ho=11mm
+ ¢ =0,7chiéu rong 14 nhip b = 100 mm

- Tai nhip chiju tac dung cua luc kéo Pk hay luc phanh Pp tri s cua luc nay dugc xac
dinh theo cong thurc sau

P

k max

=P

P max

=pxZ,, (5.98)
- Trong d6 :
+¢ hé s6 bam lay ¢=0,7
+ Z,, phan lyc duong lén banh xe Z,, =39240 N
P ex =0,7x39240 = 27468 N

+ Ung suat uén o tai nhip 1a :

2
o = M“;WU:ZXth ;I\/Iu:PxD+2Xh (5.99)
W, 6 2
- :6>< P><(D+§><h) :6><39240><(70+22><11) _ 447 N/ mm?
4xbxh 4x100x11
+ Ung suat nén ( hodc kéo ) & tai nhip 14 :
R 27468 =12,48 N /mm?

Tren = 2xbxh, - 2x100x11

+ Ung suat tong hop ¢ tai nhip

Oy = Oy + Oy = 447 +12,48 = 459,48 N/ mm’
+ Ung suat tong hop cho phép

[0, ]=500MN / m’ =500N / mm* => 5, < [0y, ] vay tai nhip du bén
5.6.8. Tinh kiém tra chét nhip truwéc
- Puong kinh chét nhip duoc chon bang dudng kinh trong danh nghia cta tai nhip
Dot =70 mm
Chon vat liéu ché tao chét nhip 1a thép cacbon cao cé thanh phﬁn cacbon (38CrNiMo4)
+ Ung suat chén dap cho phép
[Gmendap] =6+8 N/mm?
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Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

+ Kiém nghiém theo g suat chén dap :

JZ?+P? /413007 + 289107

Gchenda = = 7,2 N /mmz
P Db 70%x100
+ Kiém nghiém theo (ng suat cat
L _NZP+P? _30240° +27468° _, o\,
et 2xbxh 2x100x11 ’

- Ung suit chén dap va ang suat cat sinh ra nho hon &ng suat cho phép cua vat liéu .Vay
chot dam bao du bén

5.7. Thiét ké giam chan

5.7.1. Thiét ké tinh todn giam chén

- Bo phan giam chan cua hé thong treo 6 to thuong 1a cac giam chan thuy luc (c6 thé 1a
giam chan 6ng hoic giam chan don).

- Tinh toan thiét ké giam chan 1a xac dinh cac kich thudc co ban cia giam chan, xac
dinh céc tiét dién cua 16 tiét lvu dau va xac dinh cac thong so cua van thong va van giam
tai.

- Sau khi da xac dinh duoc cac thong s cua giam chan tién hanh xdy dung duong dic
tinh cua giam chan va kiém tra sy lam viéc cia giam chan theo ché do nhigét.

- Thong s6 ban dau dé thiét ké giam chan 13 hé s6 dap tat dao dong h, cta khéi lugng
phan treo.

a. Xac dinh cac kich thudc co ban ciia giam chan.

- Thiét ké giam chan duoc bat dau tu viéc chon céc kich thude co ban cua no. Kich
thudc co ban ciia giam chan 1a duong kinh xi lanh cong tac d . va hanh trinh dich chuyén
cua pit tong Hp. Hanh trinh dich chuyén cua pit tong thuong dugce xac dinh theo diéu
kién bé tri chung khi thiét ké hé thong treo, thong thudng hanh trinh dich chuyén cia pit
tong nho hon (7+8)d,

- Trong hé théng treo phu thugc viéc chonH phu thuc chu yéu vao tong bién dang
cua bo phan dan hdi. Giam chan trong hé thng treo nay thuong dugc b tri nghiéng
mot goc so voi dudng thang con hanh trinh pit tong cua nd thudng xap xi gap hai lan
hanh trinh pit téng ciia giam chan trong hé thong treo doc lap.

- Chon duong kinh xi lanh cong tac d, =40 mm.

- Hanh trinh dich chuyén cta pit tong H, =200 mm.
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- Theo so d6 chiéu dai cua giam chan trong hanh trinh nén la:
L,=L +H, (5.100)
- Trong do:
+ L, - Chiéu dai két cdu cua giam chdn val, =L,
+ L, - Chiéu dai cum n cuia giam chan.
- Chiéu dai cac cum giam chdn c6 thé chon nhu sau:
- Chiéu dai tong thé giam chan trong thiét ké
L, =(0,75+1,50)xd, (5.101)
Chon L, =1,5xd, =1,5x40=60 (mm)
- Phan chuyén tiép c6 6ng
L. = (0,4+0,9)xd, (5.102)
Chon L, =0,8xd, =0,8x40= 32 (mm)
- Poan truot cua giam chan
L, =(0,75+1,10)xd, (5.103)
Chon L, =1,0xd, =1,0x40= 40 (mm)
- Phan lap/than ni dai thém
L, =(@1+15)xd, (5.104)
Chon L, =15xd, =1,5x40= 60 (mm)
-Vay L =L, +L +L,+L, =60+40+32+60=192 (mm)
-Tacod L, =L, +H, =150+200=392 (mm)
- Puong kinh don déy pit tong va duong kinh céc xi lanh dugce tinh toan nhu sau:
d, = (0,4+0,6)xd, (5.105)
+Chond, =0,4xd, = 0,4x40 = 16 (mm)

d, =11xd, =1,1x40 = 44 (mm)

D, = (1,25+1,50)xd, (5.106)
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+ Chon D1=1,35xd, =1,35x40 = 54 (mm)
D=11xD, = 1,1x50 =59,4 (mm)

b. Xéc dinh 13 tiét luu dau.

- Dé tinh duoc 15 tiét luu dau can phai xac dinh hé sb can cua giam chan trong hanh
trinh nén va hanh trinh tra.

- Hé s6 can cua giam chan quy dan vé banh xe xéac dinh theo cong thirc sau:
K =hxM (5.107)
- Trong do:
+ K - hé s6 can quy dan vé banh xe cia mot giam chan.
+ ho - hé s6 dap tat dao dong cua khdi lugng phan treo.
+ M - khéi lwong phan treo phan bd 1én mét giam chan.
- Véi giam chan trudc:

k, = 2,788><—33260 =4683 (N /m)

- Heé sb can cua mot giam chan duoc xac dinh

K, =K, x (5.108)

cos’ a

2
K., = 4683x—— = 6245 (N /m)
C

os’ 30°
- Trong do :
+ K_,- hé s6 can cia mot giam chan treo trudc.
+ i- ti 56 truyén b tri giam chan; Chon i=1.
+ « - goc nghiéng cua giam chan trudce so véi duong thang ding; Chon o = 30°
- Chon ty sé gitta cac hé s6 can cta giam chan trong hanh trinh tra va hanh trinh nén.

K

el _3.5
Kanl
Katl A “ A QA (4 ” ia A KatKa op 2o o .
- Chon P =3 va coi h¢ s0 can cta giam chan K, = c6 thé xac dinh cac
anl
hé s6 cua giam chan trong mdi hanh trinh
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K — Kat
an 2

K., =3xK,, =3x3122=9367 (N /m)

531

Van toc tinh toan cua giam chan V, = (0,2+0,3) m/s

Chon V =0,25 (m/s)

Xac dinh tiét dién 16 tiét luu dau cua giam chan.

5=, S S— (5.109)
2x10°xqxg

Trong do:
+ S - tiét dién 10 tiét luu dau cua giam chan.
+ po- hé s6 luu lwong x4, =0,60+0,75, chon g, =0,65
+ y-trong luong riéng cua dau G/cm?
+ - 4p suat dau KG/cm?
+ g - gia toc trong truong g =981 cm/s?
+ Q- luu lwong dau qua cac 1 tiét lvu cua giam chan cm®/s.
- Trong hanh trinh nén.

Q =Q,=FRxV, (5.110)

+ Qn- luu lugng dau ¢ hanh trinh nén.
+ Fg- dién tich don bay pit tong.

d 16° 2 2
Fy=mx=-=314x= -=200,96 (mm’)=2,0096 (cn’)

Q =2,0096x25="50,24 (cm’/s)

KXV, 31,2225

=388 (KG/cm?)
F, 2,0096

q=q, =

+ n- ap suat dau & khoang trén hodc khoang dudi pit tong giam chan trong hanh trinh
nén.

+ Kan- hé sb can cta giam chén trong hanh trinh nén.
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50, 24 0,87
Vay S = 3
0, 65 2x10° x388x981

=0,002612 (cm?)

- Trong hanh trinh tra.

Q=Q= (F,—F)xv, (5.111)
- Trong d6 :
+ Q - luu lugng dau ¢ hanh trinh tra.

d? 40? )
+ F, - dién tich pit tong F —7Z'><7—314>< OO=12,56 (cm?)

Q = (12,56-2,0096)x25 = 21112 (cm’/s)

KyxV,  9367x25

q=4d, =<,:p_|:d) 12,56 —2,0096

=221 (KG/cm?)

+ (, - 4p suat dau & khoang trén pit tong giam chan trong hanh trinh tra.

+ K_, - h¢ s6 can caa giam chan trong hanh trinh tra.

Vay S =

B

0,65 x10° x221 x981
c. Xac dinh kich thudc van thong.
- Theo phuong trinh Bécnuli trong co hoc chét l6ng:

- Phuong trinh Bécnuli cho dong chat Iong thuc khong nén duoc, luc khéi 1a trong luc
hudng 1én trén.

2
7+ P A A S AL L (5.112)

y 29 y 29
- Trong do:

Z,,: 46 cao hinh hoc cua chét 1éng (m).
+p,,: ap suat (N).
+ y : Trong lugng riéng cua chat long, y =870 (KG/m?*).

+ v,:van téc trung binh dong chay tai mat cit thanh xy lanh va tai mat cit cua van
thong qua (m/s).
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+ g: gia tdc trong truong, g = 9,81 (m/s?).

+ v, hé s6 hiéu chinh dong niang, phu thudc vao ché d6 chay véi v = 2 chay tang,

con v =1 thi chay réi.
hwi_2: ton that nang lwong trung binh (thé ning) doc theo dong chay.

- Tai mat cat cia thanh xy lanh thi van toc dong chay 13 van téc tuong dbi cua xy lanh

va piston. Tai mat cat cia van thong qua van téc dong chay 13 van toc dong chat long
tai dau ra cua 15 van. Hiéu d6 cao hinh hoc Az giita hai mat cit 1a rat nhé (bang chiéu
cao 16) nén bo qua dai lwong nay khi tinh toan. Chat long chuyén dong trong 16 van &
ché @6 chay réi do dohé sd v =1.

- Ton that nang lugng trung binh doc theo dong chay hwi_2 chinh 1a dai luong bién ning
lwgng chuyén dong caa dong chat 1ong thanh nhiét ning do ma séat cua chat long vai 16
van, chat long véi chat long, chat long véi thanh xy lanh. Vi vay khi tinh toan giam chan,
t6n that nang lwong s& dugc dic trung boi hé s6 dap tit dao dong caa giam chan, nghia
1a vé phai ctia chwong trinh Bécnuli s& khong c6 dai luong hwi_2 ma thay vao d6 1a hé s6
dap tat twong di v, theo phan trén thi ¥ =0, 25.

- Vay phuong trinh Bécnuli dugc tinh nhu sau:

A Vi V2
e U Eal NV ok} (5.113)
y  2xg 2x(Q
- Do V, rat nho nén ta c6 thé bo qua, khi d6 van téc chat long qua van dugce tinh xap
Xi theo biéu thic sau:

vzz\/(Ap_W)xzxg (5.114)
y

- Luu lugng chat long qua van trong mot don vi thoi gian duge xac dinh theo cong
thic:

Q:fXﬂx\/(Ap‘W)xzxg (5.115)
y

- Trong do:
+ f :tong dién tich cac 16 van thong.
+ 42 hé sb luu lugng, 1= 0,6+0,75chon = 0,65.

+ Trong hanh trinh lam viéc ciia giam chan thi lugng chat long qua céc 16 van thong
duogc tinh theo cong thic:
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Q=0, 25x%x (0,042 —0,016°) = 2,6376x10™* (m° / 5)

=263760(mm*/ s)

- Khi pit tong di xudng tao sy chénh ap trong xy lanh.

Ap = 5.116
P F (5.116)

+ P, : lyc can sinh ra trong qua trinh nén.
P = KX Vs (5.117)

P =3122x0,25=780,5 (N)
- Vi Fp 1a dién tich dinh pit tong

_wxdf  3,14x40?
P 4 -

F =1256 (mm>)

Vay A, =780,5+1256 =0,62 (N /mm?)

+ Tong dién tich cac van thong 1a:
Q 263760

ﬂ\/(Ap—W)29 J(o, 62-0,25x870x10™° )x 2x9,81x10°
¥ Rt 87010~

=16,74 (mm?)

d. Tinh toan kiém tra sy lam viéc cta giam chan theo ché do nhiét.
- Céc s6 liéu ban dau:

+ Hé sb can cua giam chan K.

+ Hanh trinh nén K, =3,122 (Ns/mm).

+ Hanh trinh tra K, = 9,367 (Ns/mm).

+Van toc dich chuyen cua pit tong giam chan V, = 250(mm).

+ Puong kinh giam chan D =59,4 (mm).

+ Chiéu dai khoang chira dau ciia giam chan L =392 (mm).

- Pé tinh toan kiém bén cho giam chan bao gém:

- X4c dinh cong suét khuéch tan cua giam chan:
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K,+K 3,122 +9,367
N ZTtXsz ==

t

x 250° = 390,281 (Nm/s)

- X4c dinh nhiét nung ndng thanh giam chan (t), céng thuc:

t=—2"t—+t° (5.118)

T K xF

- Trong do:

+ t° : nhiét do moi truong ta liy t° = 35°

+ K, : hé s6 truyén nhiét vao khong khi ciia thanh 6ng giam chan.

- B4i véi giam chan thanh 6ng try, hé s6 truyén nhiét co thé xac dinh theo cong thic
sau:

Al

K ==Fos (5.119)

- Trong do:

+ Vp: van téc ciia dong khong khi c6 thé 1y van tdc cua dong khong khi bang van toc
0 10.

+ D: dudng kinh ngoai cua thanh 6ng giam chan D =59,4 (mm).

+ Hay ta co thé chon K, = 1,16 (50+70)w/m?’.

+ Chon K, = 1,16.70 w/ m®,

+ F : dién tich 1am mat cua 6ng giam chan.

- Cong thuc:

F =pxDxL (5.120)

+Thay sétacé F = 3,14x59,4x392 = 73000 (mm’) = 0,073 (m?).
+ Vay nhiét do thanh dng giam chan la:

B 390,281
1,16x70x0,073

+35=100°

Nam trong khoang [t] = 110+120°Cvay giam chan truéc dam bao bén.
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5.8. M6 phéng hé théng treo
5.8.1. Cac chi tiéu danh gia dao dong o to
- Chi tiéu danh gia d6 ém diu chuyén dong.

- Do ém diu chuyén dong 13 anh huong cua dao dong 6td dén con ngudi va hang hoa
khi xe chuyén dong trén duong. Viéc danh gia d6 ém diu chuyén dong 1a rat khé khan
do phu thudc nhiéu vao sy cam nhan cha quan va sirc chiu dung dao dong cua con nguoi.
D6 ém dju chuyén dong cua 6t6 c6 thé hiéu 1a tap hop céc tinh chat dam bao han ché
cac tac dong anh huong Xau cua dao dong td1 con nguoi, hang hoa, dén cac két cAu cua
0to.

- V6i khai niém vé do ém diu chuyén dong ¢ trén, ta thiy: 6td dam bao d6 ém diu
chuyén dong c6 nghia 1a cac thong sé danh gia do ém diu chuyén dong cia né nam trong
gidi han cho phép, theo tiéu chuan danh gia.

- Pé danh gia d6 ém diu chuyén dong, cac to chirc khac nhau trén thé gidi da dua ra rat
nhiéu chi tiéu, tiéu chuan khac nhau. Co s& dé dua ra cac chi tiéu danh gia do ém diu
chuyén dong 6 t6, duoc dya trén tac dong dao dong cua con ngudi khi di bo, mot dang
chuyén dong quen thudc ciia con ngudi tir nho véi day du cac dic trung vé tan s, gia
téc dao dong. Co thé xem céc chi s6 dao dong ciia con nguoi Ngdi trén 6 to khi chuyén
dong, khong vuot qua cac gia tri cta cac chi s6 dao dong khi di bo thi d6 ém diu caa 6
t6 1a chap nhan duoc. Dudi ddy 1a mot s6 chi tiéu chinh dé danh gid d6 ém diu chuyén
dong theo céac cong trinh nghién ctru khac nhau

- Chi tiéu vé tan s6 dao dong

- Tan s dao dong 12 chi tiéu dau tién dé danh gia do ém diu chuyén dong cua 6 t6. Gia

tri cho phép tan s dao dong riéng 6 t6, dugc xac dinh theo tan s6 dao dong cua ngudi
di bo (khoang 60-90 lan/phut). Do d6, dbi vai xe khach chi tiéu vé tan s riéng 1a :
f =1- 1.5 Hz (f: tan sd riéng 6 t0)

- Day 1a chi tiéu rat quan trong, gia tri nay @ng voi dao dong chinh cia 6 t6 do hé théng
treo gayra.

- Chi tiéu vé gia tdc va van téc dao dong

- Chi tiéu danh gia cam giac theo cong suat dao dong.

- Chi tiéu danh gia cam giac theo gia tc va thoi gian tac dong cua dao dong
- Chi tiéu vé an toan chuyén dong va tai trong tac dung xuéng nén dudng

- Gi6i thiéu tiéu chuan vé do ém diu cta Viét Nam.

+ Trén co s6 tiéu chuan qudc té hién hanh 13 ISO 2631-1:1997, nha nudc ta ciing ban
hanh b TCVN 6964-1:2001, hoan toan twong duwong véi 1SO 631-1:1997.
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- Muc tiéu cua TCVN 6964-1:2001 1a xac dinh phuong phap danh gia rung dong toan
than voi bién d6 nho, lién quan dén:

+ Strc khoé va do tién nghi ctia con nguoi chiu rung dong
+ Kha nang cam nhan rung dong
+ Sy chong mit budn noén do rung dong

+ Phuong phép danh gia 1a dya vao trong s gia téc r.m.s hay con goi 1a gia tdc binh
phuong trung binh

+ Gia toc dugc tinh bang cong thic sau

[a, (1)t (5.121)

1
T 0

- Trong do:

+ aw(t) - Gia téc rung dong tinh tién hodc quay, 1a ham sd theo thoi gian, tinh
bang m/s? hay rad/s2

+ T - Khoang thoi gian rung dong ()

- Theo TCVN 6964-1:2001: phan g cia co thé con ngudi dbi véi nhitng mic rung
d6ng khac nhau phu thudc vao trong sé gia téc aw nhu sau

< 0.315 m/s? Khoéng c6 cam giac khé chiu
0.315 m/s? — 0.63 m/s? | <0 cam gié‘t’h‘g;‘;‘tnifé‘i’é sy khong
0.5 m/s? — 1 m/s? Kha 1a khong thoai mai
0.8 m/s? — 1.6 m/s? Khong thoai mai
1.25 m/s? — 2.5 m/s? Rat khong thoai mai
>2 m/s? Cuc ky khong thoai mai

- Tém lai, sau khi xem xét nhiéu chi tiéu khac nhau danh gia vé dao dong, chiing ta rit
ra duoc hai phuong phap danh gia chu yéu 13 dya vao tan sb dao dong riéng va trong sb
gia téc r.m.s (gia toc binh phuong trung binh). Pé dénh gia chat luong dao dong caa 6
t6 khao sat, trong luan vin nay sir dung dong thoi hai chi tiéu d6 13 : tn s6 dao dong
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riéng va trong sb gia toc (theo TCVN 6964-1:2001). Do dé, trong qua trinh tinh téan mé
phong & cac chuong tiép theo s& hudng vao hai chi tiéu nay.

5.8.2. Diing matlab dé tinh d¢ cing ciia nhip , tinh todn bén cdc ld nhip

%% Nhap dir liéu tinh toan nhip truéc (treo truéc)

h(1)=10.0;h(2)=10.0;h(3)=10.0;h(4)=10.0;h(5)=10.0;h(6)=10.0;h(7)=10.0;h(8)=10;h(9
)=10.0;h(10)=10.0;h(11)=10.0; % dé day cdc la nhip(mm)

b = 90; % bé rgng(mm)

al =0.85*107-3; % hé sé thwc nghiém
E=2*%10"2; % mé dun dan hoi (N/m~2)
%% chiéu dai ciia tirng ld nhip (mm)

1(1)=730.0;1(2)=710.0;1(3)=700.0;1(4)=650.0:1(5)=600.0;1(6)=550.0;1(7)=500.0;1(8)=45
0.0;1(9)=400.0;1(10)=350.0;1(11)=300.0;1(12)=0;

%% Tinh toan cac ddic tinh hinh hoC Cua la nhip
Jk=b*h."3/12;Jk=cumsum(JK);
Yk=1.1Jk;Yk(12)=0;DYk=-diff(YK);
a=l(1)*ones(1,12)-l;a=a(2:12);

%% Tinh d¢ cung Ciia la nhip
C=al*6*E/sum(a."3.*DYKk)

%% tinh toan bén cac la nhip ciia hé thong treo trudc
h=10*ones(1,11); b=90; Q=3360; d=10;

1(1)=730.0:1(2)=710.0;1(3)=700.0;1(4)=650.0;1(5)=600.0:1(6)=550.0:1(7)=500.0;1(8)=45
0.0;1(9)=400.0:1(10)=350.0:1(11)=300.0;

%% Tinh cdc hé sé
Jk=b*h.~3/12;Jk1=Jk(2:11);Jk=Jk(1:10);
Lk=I(1:10);Lk1=I(2:11);
A=0.5*JKk1./Jk.*(3*Lk./Lk1-ones(1,10));
Bk=-(1+Jk1./JK);
C=0.5*(Lk1./Lk).*3.*(3*Lk./Lk1-ones(1,10));
p=zeros(10,1);p(1)=-Q/2*A(1);
Ak=A(2:10);Ck=C(1:9);

%% thiét lgp ma trgn hé sé
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

% % Tinh toan cac phdan luc
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X=inv(M)*p
%%%% %% %% %%%%% %% %% % %% %% %% %% %% %% %% % %% %% %% %%
%% Nhap dir liéu tinh toan nhip sau chinh

h(1)=11.0;h(2)=11.0;h(3)=11.0;h(4)=11.0;h(5)=11.0;h(6)=11.0;h(7)=11.0;h(8)=11.0;h
(9)=11.0;h(10)=11.0;h(11)=11.0; h(12)=11.0; h(13)=11.0; h(14)=11.0; h(15)=11.0;
h(16)=11.0; % d¢ day cdc la nhip(mm)

b = 100; % bé rgng(mm)
al =0.85*107-3; % hé sé thwc nghiém
E=2*10M2; % mé dun dan héi (N/m”™2)

%% chiéu dai ciia tirng ld nhip (mm)

1(1)=930.0:1(2)=910.0;1(3)=900.0;1(4)=850.0;1(5)=800.0;1(6)=750.0:1(7)=700.0;1(8)=65
0.0;1(9)=600.0:1(10)=550.0;1(11)=500.0:1(12)=450.0;:1(13)=400.0:1(14)=350.0:1(15)=3
00.0;1(16)=250.0;1(17)=0;

%% Tinh todn cdc ddc tinh hinh hoC Cua la nhip

Jk=b*h.73/12;Jk=cumsum(JKk);

Yk=1.1Jk;Yk(17)=0;DYk=-diff(YK);

a=I(1)*ones(1,17)-l;a=a(2:17);

%% Tinh do cung Cua la nhip chinh

C=al*6*E/sum(a.*3.*DYk)

%%%%%% %% %% %% % %% % %% % %% % %% %% % % %% %% % %% % % %% %%
%% Nhap dir liéu tinh toan nhip sau phu

h(1)=11.0;h(2)=11.0;h(3)=11.0;h(4)=11.0;h(5)=11.0;h(6)=11.0;h(7)=11.0;h(8)=11.0;h
(9)=11.0; % d¢ day cdc la nhip(mm)

b = 90; % bé réng(mm)
al =0.85%10"-3; % h¢ sé thec nghiém
E=2*10"2; % mé dun dan héi (N/Im”™2)

%% chiéu dai ciia tirng ld nhip (mm)

1(1)=630.0;1(2)=610.0;1(3)=550.0;1(4)=500.0;1(5)=450.0;1(6)=400.0:1(7)=350.0:1(8)=30
0.0;1(9)=250.0;1(10)=0;

% % Tinh todn cdc ddc tinh hinh hoc Cua ld nhip
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Jk=b*h."3/12;Jk=cumsum(JK);

Yk=1./Jk;Yk(17)=0;DYk=-diff(Yk);

a=l(1)*ones(1,17)-l;a=a(2:17);

%% Tinh d¢ cung Cia la nhip phu

C=al*6*E/sum(a."3.*DYK)

%%%% %% %% %%%%% %% %% %% %% % %% %% %% %% % % % %% %% %% %%
%% tinh toan bén céc 14 nhip cia hé théng treo sau

% % nhip sau chinh

h=11*ones(1,16); b=90; Q=6240; d=10;

%% chiéu dai cta ting 14 nhip (mm)

1(1)=930.0:1(2)=910.0:1(3)=900.0;1(4)=850.0;1(5)=800.0:1(6)=750.0:1(7)=700.0;1(8)=65
0.0;1(9)=600.0:1(10)=550.0:1(11)=500.0;1(12)=450.0;;1(13)=400.0;1(14)=350.0:1(15)=3
00.0;1(16)=250.0;

%% Tinh cdc hé sé

Jk=b*h."3/12;Jk1=Jk(2:16);Jk=Jk(1:15);

Lk=1(1:15);Lk1=1(2:16);

A=0.5*Jk1./Jk.*(3*Lk./Lk1-ones(1,15));

Bk=-(1+Jk1./Jk);

C=0.5*(Lk1./Lk).*3.*(3*Lk./Lk1-0nes(1,15));
p=zeros(15,1);p(1)=-Q/2*A(1);

Ak=A(2:15);Ck=C(1:14);

%% thiét Igp ma trgn hé sé

M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

%% Tinh toan cac phan luc

X=inv(M)*p

%%%%% % %% %% %% %% %% %% %% % % %% %% %% % %% % % %% %% %% %%
% % nhip sau phu

h=11*ones(1,9); b=90; Q=6240; d=10; %% chiéu dai cua tung 14 nhip (mm)

1(1)=630.0;1(2)=610.0;1(3)=550.0;1(4)=500.0;1(5)=450.0;1(6)=400.0:1(7)=350.0:1(8)=30
0.0;1(9)=250.0;

%% Tinh cdc hé so
Jk=b*h.~3/12;Jk1=Jk(2:9);Jk=Jk(1:8);
Lk=I1(1:8);Lk1=I(2:9);
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A=0.5*JKk1./Jk.*(3*Lk./Lk1-ones(1,8));
Bk=-(1+Jk1./Jk);
C=0.5*(Lk1./LKk).~3.*(3*Lk./Lk1-0nes(1,8));
p=zeros(8,1);p(1)=-Q/2*A(1);
Ak=A(2:8);Ck=C(1:7);

%% thiét lgp ma trgn hé sé
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

% % Tinh toan cac phdan luc

X=inv(M)*p

5.8.3. Di# liéu dwa ddu vao d@é ap khéi cho xe

Y — THONG SO XE THACO HD270 - DAO PONG 1/2 XE ---------=m----
% ---mnn-- CAU TRUOC (1 cau) --------
m1 = 600 + 120; % khéi lwong cau truéc (kg)
cL1 = 430000; % d6 cting 16p trudc (N/m)
kL1 = 2800; % hé sé giam chan 16p truéc (Ns/m)
cT1=316210; % d6 citng cua nhip cau truéc (N/m)
kT1=21338; % hé s6 giam chan cau truéc (Ns/m)
7 — CAU SAU (Gdm 2 cau) --------
m2 = 2 * 550; % khéi luong khong treo cum cau sau (Kg)
cL2 = 2 * 430000; % d6 ciing 16p sau tong (N/m)
kL2 = 2 * 5200; % hé sé giam chan 16p sau tong (Ns/m)
cT2=2291640 ; % do ctmg nhip cau sau tong (N/m)
kT2 =2 * 87749; % hé sé giam chan cau sau tong (Ns/m)
% -------- THAN XE --------
Iy=5530.0; % mo men quén tinh d6i véi truc y (kgm”2)
M= 19100+120 ; % khéi lwong duoc treo + tai trong phu ( kg)
g=0%*9.81 ; % gia toc trong trueong (m/s"2)
a=29 ; % khoang cach trong tAm dén cau trudc (m)
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b=1.32 ; % khoang cach trong tam dén cau sau (m)
L=a+b; % chiéu dai co s

V= 20/3.6; % m/s

q0=0.3; % chiéu cao mip mo = bién dd hinh sin (m)
sO=1.2; % budc song (m)

u = 2*pi*V/s0; % tan s6 dao dong mat duong ( 1/s)

5.8.4. M4 hinh dao dgng lién két

L1

ml

m2 . m3 |

¢L1S B4 KLl 2 s kL2 rl‘\‘: kL3
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b |
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Hinh 5.6. M6 hinh phang dao dong

- Giai thich chi tiét cac ky hiéu trong hinh:

- Than xe (Sprung mass)

+ M : Khéi luong duoc treo (than xe — toan bo phan nam trén hé théng treo).

+J,: M6 men quan tinh cta than xe quanh truc ngang ( di tir trai sang phai qua trong

tam xe).

+ z: Chuyén vi thang dtmg (dao dong nang — ha) cua than xe tai trong tam.

+ o : Goc quay cua than xe quanh truc ngang.

+ Z,,Z,: Chuyén vi thang dung cta than xe tai diém cau truéc Z, va cau sau Z,.

+ a: Khoang céch tir trong tim dén cau trudc.

+ b: Khoang cach tir trong tAm dén cau sau.
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+ L=a+b: Chiéu dai co s cua xe.
- Hé thdng treo (Suspension systems)
- Truc trudc:
+m,: Khdi lugng khong treo ctia cu trude (khdi lugng banh, truc, moay-o, nhip,...).
+ cT1: Do cing (10 xo nhip) cta hé thdng treo cau trudc
+ KT1: Hé sb giam chan cua hé thdng treo cau trudc
+ & Chuyén vi thang dung cua khdi khong treo tai cau trudc,
+ cL1: Do cing 16p trudc.
+ kL1: Hé sé giam chan I6p trudc.
- Truc sau:
+ m,, m,: Khéi lugng khong treo cua cau sau.
+ ¢T2,cT3: Do ciing cua hé théng treo cau sau.
+ KT 2,KT3: Hé sé giam chan caa hé thong treo cau sau.
+ &,, &, Chuyén vi thang dung cua khéi khong treo tai cau sau.
+ cL2,cL3: Do cang cua I6p sau.
+ kL2,kL3: Giam chan cua 16p sau.
- Tac dong mat duong (Road profile)

+ @,,0,,0, Chuyén vi cia mat duong tai banh trudc g, va banh sau @,,0d,, thuong 1a
ham sin hoac dit liéu do thuc té.

+ h: Bién d6 hodc d6 cao map mé mit duong.

+ Song ziczac dudi banh xe: thé hién mat duong khong bang phang — gay kich thich
dao dong

5.8.5. Hé phwong trinh vi phin dao déng thing ding

+ Phuwong trinh lién két

Z,=12—-a*g; (5.122)
Z,=1—a*; (5.123)
Z, =71-b*¢; (5.124)
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7 =2-b*p; (5.125)
+ Phwong trinh luc
Fo=cu(th—2)+k,(0-2) (5.126)
Fri=Cr(z,-2,) + k(- 2,) (5.127)
F, =¢,(0,—72,) +k.,(0,— 2,) (5.128)
Fro =Crp(2, — 25) + Ky, (2,- 25) (5.129)
+ Hé phuwong trinh vi phan dao dgng
mz=F,-FK,-mg (5.130)
m,z,=F,-F,-mg (5.131)
Mz =F, +F,—Mg (5.132)
|, p=—F.,a+Fpb (5.133)
+ Cén bang lwe theo phwong z
m z, = [Cu(ch o 21) + kLl(q_ Zj} o CTl(Zl - ZA)+ le(Zl_ ZA):| —mg (5-134)
m, 2, = |:CL2 (qz - Zz)"‘ kL2 (qz_ sz _|:CT2 (21 - ZB)+ sz (22_ ZB):|_ m,g (5.139)
M z :{cn(z1 —2,)+ le(zl— zAj}{crz(zl —25)+ sz(zz—zBﬂ— Mg (5.136)
Iy p= _[CTl(Zl - ZA)+ le(Zl_ ZAj:| xa+ |:CT2 (21 o ZB)+ sz (Zz_ ZBj:| xb (5.137)
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5.8.6. Xay dwng dwdc cdac mo hinh

+ M hinh ciu truéc

@ .
D Harn k.
‘ s:\‘:-‘- '—’! ; dz! 1

ql

Hinh 5.7. M6 hinh ciu truéc

+ M hinh cau sau

! i
._‘_)71\) T '

Hinh 5.8. M6 hinh ciu sau
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+ Mo hinh than xe
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Hinh 5.9. M0 hinh than xe

+ M6 hinh dao dong cia 6 to
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Hinh 5.10. M6 hinh dao dong tong thé caa 6 to
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5.8.7. Két qud va ddnh gid

+ Dao ddng cau sau
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Hinh 5.11. Két qua dao dong cau sau
- Panh gia so do

- Y nghia ciia cac ky hiéu zb, dzb

+ zb: 12 @6 dich chuyén thang ding tai cau sau (rear axle) — tirc 1a vi tri dao dong theo
phuong thang dang (z) tai diém gan cau sau véi than xe.

+ dzb: 12 van téc dao dong thang dirng tai ciu sau — tirc 12 dao ham theo thoi gian cua
zb.
- Ca hai déu la dau ra cia moé hinh mé phong, dugc dua vao Scope (khdi hién thi tin
hiéu trong Simulink) dé quan st sy thay doi theo thoi gian.
- Dién giai do thi

+ Biéu dd trén (zb): cho thdy quy dao dao dong theo thoi gian cua diém gén than xe
Vi cau sau. Ta thay dao dong c6 bién d6 nho dan theo thoi gian — hé thong co tinh
giam chan.
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+ Biéu d6 dudi (dzb): hién thi téc d6 dao dong, twong tng v6i dao ham cua zb. Toc do
dao dong thuong dao dong xung quanh 0, thé hién dao dong c6 tinh tuan hoan.

- Dao dong than xe
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Hinh 5.12. Két qua dao dong than xe
- Banh gia
- P thi trén (z) — Dao dong tinh tién cua than xe theo phuong thang ding.
- Po thi duéi (s) — Dao dong quay (goc 14c) cia thin xe quanh truc ngang
- Dao ddng tinh tién (2):

+ Bién d6 dao dong ban dau kha 16n, sau d6 giam dan va 6n dinh thanh dao dong diéu
hoa nho.

+ Piéu nay cho thiy hé théng treo c6 kha ning dap tit dao dong tuong ddi tét.

+ Sau khoang 2 gidy, dao dong dat trang thai 6n dinh, bién d6 dao dong vao khoang +0.2
m, cho thay hé théng treo lam viéc hiéu qua.

- Dao dgng quay (S):
+ Bién d6 ban dau cao, dic biét trong khoang 0-0.5 gidy (gan +0.06 rad).

+ Tuong tu d6 thi z, dao dong ciling nhanh chong duoc dap tat, biéu hién bai bién do
giam va tan sé 6n dinh.
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+ Tir sau 2 gidy tré di, hé théng hoat dong 6n dinh véi dao dong nho (khoang £0.02 rad).

+ Ca hai db thi déu thé hién dic trung dao dong tu do tat dan, phu hop véi hé théng treo
c6 trang bi giam chan.

+ Tdc d6 tit dao dong cho thay bo giam chan co6 thong sb dap tit dao dong tét.
+ Sy ém diu cua hé théng treo.

+ Kha niang hap thu chan dong tir mat duong.

+ Sy 6n dinh vé tu thé than xe khi gdp xung luc tir mat dudng go ghé.

- Dao ddng Cau truéc

Hinh 5.13. Két qua dao dong cau trudc
- Panh gia
- P thi trén — za (Dao dong dich chuyén cia cau trudc):

+ Pai luong nay biéu dién do dich chuyén 1én xudng cua cau trudc so Vi Vi tri can
bang.

+ Bién d6 dao dong ban dau khoang +0.18 m, sau d6 6n dinh dan vé £0.1 m.

+ Dao dong c6 dang giao dong tit dan, cho thay hé thong treo co kha ning hap thu va
tiéu tan nang lugng dao dong tot.

+ Tir khoang 2 gidy trd di, cau trude dao dong 6n dinh & mtc nho, chieng té giam chan
lam viéc hiéu qua.

- P6 thi duéi — dza (Van téc dao ddng cia ciu truéc):
+ Thé hién van tdc dao dong 1én xudng cia cau trudc.
+ Bién d6 ban dau vao khoang +4.5 m/s va giam dan, 6n dinh khoang £2.5 m/s.

+ Dao dong twong ddi diéu hoa va khong cé hién tugng cong husng nguy hiém.
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+ Db thi phan 4nh qua trinh chuyén dong twong tng véi d6 thi trén, va khong c6 su
nhay bac hay ngét quing — cho thAy mé hinh mé phéng lién tuc va 6n dinh.

- Danh gia

+ Ca za va dza cho thay cau trudc c6 dao dong tit dan nhanh va 6n dinh, chirng minh
bo giam chan va 10 xo treo trudc hoat dong hig¢u qua.

+ Khong xuat hién dao dong tu duy tri hoic cong huong, ddy 1a dau hiéu tbt cho sy an
toan va ém ai khi van hanh.

+ Sau 2 gidy, hé dao dong budc vao ving 6n dinh tuyén tinh nho, giup dam bao kha
nang bam duong va gilt 6n dinh dau xe trong dieu Kign xau.
- Két luan:

+ Hé thong treo cau trude duoc thiét ké va mé phong hop 1y, véi thoi gian dap tat dao
dong ngan va bién do giam deu.

+ Biéu d6 1a mot minh ching rd rang cho viéc hé thdng c6 thé giam rung dong cau
tredc do mat duong tac dong, gép phan nang cao dd €m ai va an toan khi xe hoat dong.
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CHUONG 6. LUA CHON PHUONG AN THIET KE HE THONG LAI

6.1. Tong quan vé hé thong lai

Hinh 6.1. Tong quan hé thong 1ai

6.1.1. Nhigm vu, yéu cdu, phén logi
6.1.1.1. Khdi ni¢m

Hé thong 14i 6 t6 1a mot trong bay hé théng chii chdt cia xe hoi, cong dung cua hé
théng 14i xe 6 t6 ¢ vai tro giit cho 6 t6 chuyén dong theo quy dao nhat dinh hoic thay
d6i hudng di chuyén cua 6 t6 theo mong mudn cua ngudi 14i.

6.1.1.2. Phdn logi

Tuy thudc vao yéu té cin ctr dé phan loai, hé théng 1ai dugc chia thanh cac loai sau:
* Theo s6 lugng banh xe din hudéng.

- Hé thong 14i v6i cac banh dan huéng ¢ cau trudc;

- Hé thdng 14i v6i cac banh dan huéng & cau sau;

- Hé thdng 14i v6i cac banh dan huéng & tat ca cac cau.
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* Theo vj tri b6 tri vo lang.

- V6 lang b6 tri bén trai: (tinh theo chiéu chuyén dong) dung cho nhirng nude x3 hoi ch
nghia trudc day, Phap, My...

Hinh 6.2. H¢ thong 14i c6 vanh l4i bén trai

- V6 lang bo tri bén phai: Dung cho cac nudc thira nhan luat di duong bén trai nhu: Anh,
Thuy bién...

Hinh 6.3. Hé thong 14i c6 vanh lai bén phai
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* Theo két cau co cau 1ai

- Co cAu 14i kiéu truc vit - cung ring;

- Co céu 14i kiéu truc vit - con lan;

- Co ciu 14i kiéu truc vit - chdt quay;

- Co céu lai kiéu lién hop (truc vit - & cu - cung rang);
- Co cAu 14i kiéu banh rang - thanh ring.

* Theo két cdu va nguyén i 1am viéc cua bo tro luc

- Tro luc thuy luc;

- Tro lyc khi (khi nén hoac chan khong loai nay thuong it st dung);
- Tro luc dién;

- Tro luc co khi.

6.1.1.3. Nhi¢m vu va yéu cau déi véi hé thong ldi
6.1.1.3.1. Nhiém vu

Hé thong 1ai c6 nhiém vy diéu khién Iéng chuyén dong cia 6 to bang cach quay banh
xe din hong thong qua tac dong quay vanh 1ai ctia ngudi diéu khién. Ngoai ra hé thdng
14i con c6 nhiém vu giit cho xe chuyén dong thang on dinh nho kha nang tu tra lai.

H¢é thong lai gom : co cau lai va hé dan dong lai.

+ Co ciu l4i: bo phan s6 3 trén hinh (6.4). Thuc chét 1a bo giam toc dé dam bao ting
mo men diéu khién héng chuyén dong cua ngoi lai dén banh xe dan himg va c6 nhiém
vu truyén va thay doi hirng caa luc cua truc lai

+ Hé dan dong 1ai: gdm vanh 1ai, cac don dan dong co cau lai va cac don dan dong tir
co Céu lai dén banh xe dan I6ng, hinh thang lai: g@)m cac chi tiet (1,2,4,5,6,7) trén hinh
(6.4). C6 nhiém vu truyén luc tir vanh lai va tir co cau lai dén banh xe dan léng.

6.1.1.3.2. Yéu cau doi véi hé thong ldi

Hé thong 14i phai dam bao nhiing yéu cau chinh sau:
- Bam bao chuyén dong thang 6n dinh:
+ Céac banh dan huéng phai co tinh 6n dinh tét;

+ Hanh trinh ty do cua vé lang tic 1a khe hé trong hé théng 14i khi vé lang & vi tritrung
gian twong @ng vai chuyén dong thang phai nho (khong 16m hon 15 d6 khi ¢6 tro luc va
khong 16n hon 5 @6 khi khong c¢6 trg luc);
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+ Khong c6 hién twong ty dao dong cac banh dan hudéng trong moi diéu kién 1am viéc
va moi ché do chuyén dong.

- Pam bao tinh co dong cao: tic xe c6 thé quay vong that ngoat, trong mot khoang thoi
gian ngén, trén mot dién tich bé;

- Pam bao do6ng hoc quay vong dung: dé cac banh xe khong bi truot 16 gy mon 16p,
tiéu hao cong suat vo ich va giam tinh on dinh cua xe;

- Giam duoc cac va dap tir dudng 16n vo lang khi chay trén dudng xau hodc gip chudng
ngai vat;

- Piéu khién nhe nhang, thuan tién: Luc diéu khién l16n nhat can tac dung 1én vo ling
(Plmax) dugc quy dinh theo tiéu chuan qudc gia hay tiéu chuan nganh:

+ Dbi véi xe du lich va tai trong nho: Plvmax khong duoc 16n hon 150-200 N;
+ P4i véi xe tai va khach khong duoc 16n hon 500 N.

- Pam bao su ty 1¢ giita luc tac dung 1én vé ling va md men quay cac banh xe dan
hudng (d€ dam bao cam giac duong) cling nhu sy twong tng dong hoc gitta goc quay
cuia vo ling va cua banh xe dan huéng.

6.1.2. Két cdu hé théng ldi

8 9
[/ N
%ﬁ/
6
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1

Hinh 6.4. So d6 h¢ thong lai

So d6 két cau cua hé thong 1ai 6t6 dugc thé hién trén hinh (6.4), bao gom nhiing bo phan
chinh nhu sau: 1- v6 lang, 2- truc 14ai, 3- co cAu 14i, 4- don quay dung, 5- don kéo doc,
6- hinh thang 14i, 7- don ngang, 8- cam quay, 9- banh xe dan huéng.

1) Vo lang:
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V6 ling c6 dang vanh tron, c6 nhiém vu tiép nhan luc tac dong cia ngudi lai va truyén
vao hé thong lai.

2) Truc lai:

Truc 1ai thuong c6 dang éng, né dam nhan viéc truyén mé men to vo ling téi co ciu
lai.

3) Co cu lai:

Co cau 1ai 1a bo phan co ban trong hé thong 14i, n6 c6 nhiém vu bién chuyén dong quay
vong cua truc lai thanh chuyén dong goc ctia don quay dimg va dam bao ty so truyén
theo yéu cau.

V& ban chat, co cdu 1ai 13 hop giam tdc va co nhiém vu ting mo men truyén tir vo ling
t6i cac banh xe dan huéng. Cac thong so dic trung cho co cau lai gom cé ty s6 truyén,
hiéu suat thuan va hiéu suat nghich.

6.1.3. Dédn déng ldi

Dan dong 1ai bao gdm hé thong cac don dé truyén luc tir co cdu 14i téi cac banh xe din
huéng va doéng thoi dam bao cho cac banh xe quay vong véi dong hoc dung. Ngoai ra,
két cau caa din dong 14i con phai phu hop vai bo phan hudng cua hé thong treo dé sao
cho nhiing dao dong thang dung cua banh xe khong anh huéng dén dong hoc caa dan
dong lai.

Bo phan quan trong cia dan dong 1ai 1a hinh thang 14i, né c6 nhiém vu dam bao dong
hoc quay vong dung cho cac banh xe din huéng. Két cdu cua hinh thang 1ai phu thudc
nhiéu vao két cau cua hé thdng treo, chang han néu hé thdng treo 13 phu thudc (6t6 con)
thi cac don ngang cua hinh thang c¢6 dang roi, con néu treo phu thudc (616 tai va 6td chd
khach) thi cdc don ngang thuong 1a don lién.

Co cau dan dong 1ai bao gdm céac thanh dan dong va cac khép lién két.
Dan dong 14i ¢6 chirc ning:
+ Truyén chuyén dong diéu khién tir hop sb 14i dén hai ngdng quay cta hai banh xe

+Pam bao méi quan hé can thiét vé goc quay ctia cac banh xe dan huéng cé dong hoc
dung khi thuc hién quay vong

MA&i quan hé can thiét vé goc quay ciia cac banh xe dan huéng duoc dam bao bang két
cau cua hinh thang lai.
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6.1.3.1. Dén dpng ldi bon khau (Hinh thang dan t6)

- +
i
|

L

1/ \

Hinh 6.5. Hinh thang lai danto

Hinh thang 14i bén khau don gian, d& ché tao, dam bao dong hoc quay vong banh xe.
Nhung co cdu nay chi dung trén xe c6 hé théng treo phu thuoc (Iap voi dam cau dan
hudng).

6.1.3.2. Ddn déng ldi sdu khiu

f|> +
|
D

. A

Hinh 6.6. Hinh thang lai 6 khau

Dan dong lai sau khau duoc 1ap hau hét trén cac xe du lich ¢6 hé théng treo doc lap,
lap trén cau dan hudng. Uu diém cua dan dong lai sau khau dé lap dit co cau lai, giam
duoc khong gian 1am viéc, bo tri cudng hoa 1ai thuan tién ngay trén dan dong 14i.

6.1.4. Tro lwc ldai

6.1.4.1. Khdi ni¢m

- Hé théng 1ai tro luc 1a mot dang hé thdng 14i tién tién, trong d6 nd luc chung cia nguoi
lai xe dugc giam bot thong qua viée tang luc tac dung 1€n vo lang véi su tro giap cia
tro luc dién hoac thuy luc.

- Trong mot co cau lai binh thudng, S0 Véi co cdu lai tro luc, khong co hd trg thay luc
hodc dién @€ giam no luc quay vo6 lang. Phan con lai cua cac b phan co khi va hoat
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d6ng cua chung van gidng nhau gitra hai hé thdng 14i, trir di cac bd phan danh riéng cho
hé thong 14i tro lyc.

6.1.4.2. Phdn logi

Tir trude dén nay hé thdng tro luc 1ai duoc chia ra thanh 3 loai: Hé thong 14i tro lyc
thay luc, hé thong 14i tro luc dién, hé théng tro luc 1ai dién - thay hec.

6.1.4.2.1. H¢ théng ldi tro lwc thity luc

a) Khai niém : Hé thdng i tro luc thay luc 12 hé théng sir dung 4p suat dau dé hd tro

viéc chuyén hudng lai banh xe. Pay 1a mot hé thong vong kin st dung chét long thiy
lyc diéu ap dé thay doi goc banh xe ciia banh trudc duya trén goc 14i nguoi diéu khién xe,
gitip ngudi chay xe diéu khién tay 1ai nhe nhang hon. Hé théng nay duoc trang bi pho
bién & hau hét cac mau xe trén thi truong hién nay.

b) C4u tao : gdm 4 bo phan chinh 13 bom tro luc, van phan phdi, xi-lanh trg luc va hop
co cau lai gan vao thanh ring danh lai.

Binh dau _ Buong éng di

\7\‘

U N\6ng h
Ll Van Diéu Khién &

/

((' ¢ ]

Pudng éng @
\ \ i 7’
i g s

Hinh 6.7. Hé thong tro luc thay luc
6.1.4.2.2. H¢ théng ldi tro luc dién

a) Khai niém : Hé thong 1ai tro luc dién EPS — Electric Power Steering c6 nhiém vy tao
ra luc bo tro tac dung 1én co cAu dan dong 14i. Giup duy tri hoic thay doi huéng chuyén
dong cua xe. Va hau hét duogc trang bi trén nhitng dong xe doi méi hién nay. Do d6 viéc
diéu khién tay l4i s& tré' nén nhe nhang va tinh co dong cua xe cao.

b) C4u tao : gom 6 bo phan chinh 1a cam bién momen, mé to dién DC, EPS ECU, ECU
dong co, cum dong co va deén bao P/S.
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Cam bién mé me
xoan

Co céu giam téc

| <

FM] ECU trg luyc I3l

PN g ?g&‘ o | Cam bién nhiét da | i3
CAN (V Bus) Th hidu
vén t6c xe
| |
I » ECM ECU déng hé tép 16
Tin hiéu téc dé déng ~
e o @l

Hinh 6.8. Cau tao hé thong tro luc dién
6.1.4.2.3. H¢ théng tre lwc ldi dién - thiy luc

a) Khai niém : H¢ théng tro luc lai dién - thuy luc (EHPS - Electro-hydraulic Power
Steering) hay con goi 1 hé théng tro lyc Hybrid, c6 ciu tao va nguyén 1y hoat dong
tuong tu hé thong tro lyc 1ai thuy luc, chi khac 13 4p suét dau s& duoc dan dong boi mo-
to dién thay vi nang luong truyén dong truc tiép tir dong co.

b) Cau tao : C4u tao cua hé thdng tro luc Hybrid ciing twong tu nhu trg lyc thuy luc,
chi lap dat thém mé-to dién két ndi véi cac cam bién va ECU dé hd tro dan dong bang
mo-to dién.

Steering torque

& and angie sensof

Hinh 6.9. Hé thong 1ai dién — thay lyuc
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6.2. Lwa chon phwong an thiét ké
6.2.1. Lwa chon phwong dn dén dpng ldi

Dan dong lai gdbm tat ca cac phan tir truyén lyuc tir co cdu lai dén ngdng truc quay cua
banh xe din hudng khi quay vong.

Phan tir co ban cia dan dong 1ai 1a hinh thang 14i PANTO, n6 dugc tao bai cau trudc,
don kéo ngang va don kép doc. Su quay vong cua 6 to rat phuc tap, dé dam bao méi
quan hé dong hoc cia banh xe phia trong va banh xe phia ngoai khi quay vong 1a diéu
rat khé thuc hién. Hién nay véi cac xe duoc thiét ké chi dap tmg duoc gan dung mi
quan hé d6 bang hé théng khau khép va cac don kéo tao nén hinh thang 14i.

Nhur vy ta chon phwong 4n din dong lai 1a hinh thang lai PANTO.

By

3

oD

m m

Hinh 6.10. So d6 dan dong hinh thang 1ai DANTO
6.2.2. Lwa chon co ciu ldi

Déi vai xe thiét ké 1a xe c6 tai trong nang va cic phuong an dua ra ta chon phuong an
nhu sau:

- Dan ddng li : Bao gom hai cau trude dan hudng véi hinh thang 14i DPANTO va
mot co cau lién két giira hai cau.

- Co chu l4i : Co cau 1ai duoc lva chon 13 co ciu l4i tryc vit écu bi thanh ring cung

rang.
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CHUONG 7. TINH TOAN THIET KE HE THONG LAI

7.1. Thiét ké din dong lai
7.1.1. Ty sé truyén cia hé thong ldi
7.1.1.1. Ty sé truyén cia dén dong ldi |

Ty s6 truyén cua dan dong lai phu thudc vao kich thude va quan hé cua cic canh tay
don.

Iy =0.85+1.1
Chon 14 =1

7.1.1.2. Ty sé truyén ciia co céu ldi |,

Ty s6 truyén cta co cau lai loai truc vit — écu bi — cung ring duoc tinh theo cong thic
sau:

P 2R,
N t

(7.1)

Trong do:
R, - Ban kinh chia cung rang;
t - Budc rang truc vit.
Dot va R;1a khong d6i ném ty sb truyén cia co céu lai truc vit — écu bi — cung rang la
khong doi.
Ty s truyén cua loai nay thuong lay theo kinh nghiém thiét ké i, =22+25 ta chon
i, =24
7.1.1.3. Ty so truyén ciia hé thong ldi
Ty s truyén cia hé théng 14i bing tich sé cua ty sé truyén co cAu 14i 1, va ty sb truyén

ctiia dan dong 1ai I

i=i.1,=124=24
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7.1.1.4. Ty sé truyén luc ciia hg théng lai 1,

I, 1a ty s cuia tong luc can khi 6 t6 quay vong ( pe ) va luc dat trén vanh tay 14i khi can
dé khic phuc lyc can quay vong (p1)

P
I =—= 7.2
P, (7.2)
Trong do :
M
P =—
C
M,
P = R
o
!\ /
T'yx ‘ I/
g '// 7
¢
Hinh 7.1. Goc dodng ctia banh xe din hudng
Véi:

Mc - M6 men can quay vong cua banh xe.
M. - M6 men dat trén vanh lai.

C - Canh tay don quay vong tirc 1a khoang cach tir tim mat tua ciia 16p dén dudng truc
dang kéo dai.
R - Ban kinh vanh lai.

M6 men can quay vong tac dung 1én banh xe dan huéng M. s& bang tong sé caa mé
men can chuyén dong M; , va m6 men can do banh xe trugt trén duong M2 va mé men
can thi¢t d¢ 1am 6 dinh dan huéng M3z do canh tay don c trén hinh vé.

* Mo men can chuyén dong

M, =G,,.fc (7.3)
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Trong do:

Gox - Luc tac dung Ién mdt banh xe.

f - Hé s can lan (£=0,015)

Theo kinh nghiém thiét ké c=60+-100mm d6i vai xe tai. Chon c=80mm.

* MO men can do banh xe trugt trén duong M:

Hinh 7.2. Diém dit luc tac dung 1én banh xe
M, =G,,.0.X

Trong do:
@ - Hé s6 bam ngang, lay ¢ =0,7
Diém dit luc A cach truc banh xe mot khoang x.
x=0,14.r,,
Trong do6:
r - Ban kinh banh xe r=(B+d).25,4 (mm)
V6i 16p co ky higu 12R 22.5 - 16PR
=> B=12 (inch) d=22,5 (inch)
=>r=(12+22,5).25,4=876 (mm)

Iy - Ban kinh lam viéc trung binh cia banh xe I, = A.r

A - Hé sb ké dén su bién dang cua I6p

(7.4)
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V6i 16p co ap suét thap 2 =0.93+0.935. Chon 4=0,93
I, = A.r =0,93.876=814 (mm)
=>x=0,14.r,, =0,14.814=113,96 (mm)

Luc tac dung 1én mot banh xe dan huéng G, =3120 (kG)
* Tinh md men can quay cho mdi cau dan hudng
M, =2G,,.f.c=2.31200.0,015.0,08 = 74,88 (N.m)

M, =2G,,.0.x=2.31200.0,7.0,11396 = 4977 (N.m)
Mg, = (Ml + Mz)-l
nr
Trong do6:
Y - Heé s tinh dén anh huong cia Ms gay ra do cau trudc 6 t6 bi nang lén, Y
=1,07+1,15. Chon 7 =1,1.
N, - Hiéu suét tinh dén do ma sat & truc quay ding va cac khép néi.
N, =0,7 + 0,9 (Vi 6 to cau trudc dan huéng), chon N, =0,9
¥ 11
M, =(M,+M,).—= (74’88+4977)'ﬁ =6174 (N.m)
n, :
Ta gia thiét luc tac dung 1én mdi banh xe ctia cau din hudng 1a nhu nhau.
=>Mc1= Mc2=6174 (N.m)
7.1.2. TINH TOAN THONG SO HINH HOC CUA HE THONG LAI
7.1.2.1. Tinh todn hinh thang ldi
a) Cong dung cua hinh thang lai

- Hinh thang 14i c6 tac dung dam bao su quay vong dung clia cdc banh xe dan huéng.
Khi d6 cac banh xe dan hudng khong c6 su truot khi xe chuyén dong.

- Pam bao quan hé giita géc quay ctia banh xe dan hudng bén trai va bén phai sao cho
cac banh xe lan trén cac duong tron khac nhau nhung dong tam.

b) Xay dung dudng dic tinh Iy thuyét cua hé thong 14ai cau trude
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Muén banh xe quay vong dung thi quan hé hinh hoc cua ching phai théa man cong thirc
sau day.

cotgﬂ—cotga:% (7.5)

/> L[ ]

N~

Hinh 7.3. So d6 dong hoc khi quay vong
Trong do:
a - Goc quay vong cua banh xe dan hudng bén ngoai.
B - Goc quay vong ctia banh xe dan huéng bén trong.
B - Chiéu rong co sé = 1850 mm

L - Chiéu dai co s& = 4400 mm

Xac dinh goc quay 16n nhat cia banh xe din hudng phia trong By :

L
P =arctg — B (7.6)
Rmin - 2
V&i Rmin =5,6m
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4400

Suy ra: B =arctg ——————=40°
6600 — 1850
2

Tir (7.5) qua cac phép bién ddi ta co :

o = arctg Lt 7.7

B+Lcotgp (7.7)

Thay s6 vao (7.7) ta c6 phuong trinh :

o =arctg 4400 (7.8)

1850+4400cotgps

C) Xay dung duong cong thuc té
* Khi xe di thang

Tir so d6 dan dong 14i ta c6 thé tinh duoc mdi quan hé gitra cac thong s theo cac biéu
thirc sau:

Xx=B-2(mcosd+ pcosy) (7.9)
Trong do:
siny=(y—msin@)/ p (7.10)
Mat khac:
sin y+cos” y =1
. 1 .
cos;/:«/l—smzy:—\/pz—(y—msmﬁ)2 (7.11)
p
I |
I A B |
\~ 5. _ ‘;‘Yj.,‘{;n
T N
% L
B
Hinh 7.4. So d6 hinh thang l4i khi xe di thang
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Thay (7.11) vao (7.9) ta duoc:

x:B—2(mcos@+\/p2—(y—msine)z) (7.12)
Céc don bén tao voi phuong doc mot goc 6 .

Khi 6t6 quay vong véi cac ban kinh quay vong khac nhau ma quan hé gitta va [ van
duoc gitr nguyén nhu cong thirc trén thi hinh thang 14i Dan - T6 khong thé thoa méin
hoan toan duoc.

Tuy nhién ta c6 thé chon mot két cau hinh thang 1ai cho sai 1éch véi quan hé 1y thuyét
trong gidi han cho phép tirc 1a do sai léch gitra goc quay vong thuc té va 1y thuyét cho
phép 16n nhat & nhitng goc quay 16n, nhung ciing khong duoc vuot qua 1°.

d) Truong hop khi xe quay vong.

Trén 1a So do hinh thang 1ai khi xe quay vong. Khi banh xe bén trai quay di mot goc
O va bén phai quay di mot goc £, lic nay don bén cua banh xe bén phai hop vai
phuong ngang mot goc (& - ) va banh xe bén trdi la (6 + ). Ta c6 mdi quan hé cua
cac thdng sé theo quan hé sau:

/ /

/L D

o A &,\ f " 7 \\ﬁ
/) Qvg? w8 /A
\ \ S LY
. T

4 \\__ !
Ly
f

X |

Hinh 7.5. So d6 hinh thang 14i khi xe quay vong
AD =B —-[mcos(#— )+ pcosy + X] (7.13)
Véi:

co:s;/:%\/pz—[y—msin(é’—ﬁ)]2 (7.14)

Tur quan hé hinh hoc trong tam giac ACD ta co:

AC? = AD?> +CD’ = AD’ + Y’

, ) ) (7.15)
BC° =AC* + AB°-2AB.AC.cosy

Thay vao biéu thirc trén ta c6 :
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AC?+AB*-BC® _y?+m?+AD’ - p?

COSy =
v 2AC.AB 2mJAD 1y
y? +m’ — p® + AD?
=> W =arccos

7.16
2my/ AD? + y? (7.18)

T méi quan hé trong hinh hoc tam giac ta co:

CD vy
t =
9= AD " AD
y
- =arctg —
> ) g AD
Mat khac :
O+a=y+o
dmy o0 (7.17)

Tir cac cong thic trén thay vao ta duoc biéu thire lién hé gitra fva & nhuu sau:

y y’+m’—p*+AD’

o = arctg ——+arccos
AD 2myAD? +y?

0 (7.18)

Trong do:

AD = [2mcos49+\,ip2 —(y—msin&)*]1-[mcos(6— B) +\/p2 —(y—msin(@- B))*] (7.19)
6 - goc tao boi don bén hinh thang 14i va phuong ngang; 6 =83°
m- chiéu dai don bén hinh thang 14i; m = 210 (mm)
y- khoang cach giira don ngang vai truc trude trong hinh thang 1ai y = 212(mm).

Dya vao cong thuc (7.8) va (7.18) ta xay dung céc duong dac tinh hinh thang lai 1y
thuyét va thuc té tng véi mdi gia tri ciia goc B = (0°, 5°, ..., 40°) ta 1y goc @ theo xe
thiét ké @ = 83°. Cac gia tri twong (mg duogc thé hién trong bang dudi day:

£ (d9) a, (d0) a, (d0) aA (d9)
0 0 0 0
5 4.75 4.69 0.09
10 9.07 9.34 0.32
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15 13.02 13.20 0.26
20 16.67 17.20 0.45
25 20.08 21.02 0.82
30 29.29 24.12 0.72
35 26.35 26.75 0.55
40 29.29 28.76 0.26

a, - goc o tinh theo 1y thuyét

a, - goc « tinh theo thuc té

aA - @0 sai léch

7.1.2.2. Xdc dinh vong quay lén nhat ciia vé ling

X = Cmax b

Trong do:

Qax - GOC VONg quay vanh l4i 16n nhat tinh tir vi tri di thang

Qlmax - GOC quay vong 16n nhat cia banh xe dan huéng cau truéc ( 35°)

l; - Ti s truyén cua cau trusc I; =24

Qe 16N ALt 2,0 + 2,5 vong ddi véi xe tai

(7.20)

Thay nhitng thong sd tinh duoc vao cong thirc trén ta tim duoc gbc quay vo ling 16n

nhat :

a,,, =24.35=840" ~ 2,33vong

7.1.3. Tinh cdc chi tiét cia din dong ldi
7.1.3.1. Chon dwong kinh ciia truc dwong quay dirng

Puong kinh cua truc don quay ding dugc xac dinh theo cong thuc sau:

k.M
d=3 < 7.21
0,27, (7.21)
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Trong do:
Mc¢-M0 men can quay vong
z, - Giéi han bén xoan chon 7, =8.107 N/m?
k- hé sb bén, chon k=1,2
Mc=Mc1+M2=6174+6174=12348 (N.m)
7.1.3.2. Tinh truc ldi
Truc l4i lam bang thép rdng duogc tinh theo wng suat xodn do luc tac dung 1én vanh 1ai.

plmaX'R'D

T ZW (MN/mZ) (722)

Trong do:

P\ max -Lrc 131 16n nhét tac dung 18n vo ling
D, d -buong kinh ngoai va trong cua truc lai

Chon vat lidu ché tao 1a thép C40 khong nhiét luyén, phoi ché tao 1a phéi thép ng, ang
suat tiép xtic cho phép [ ]=50+80 MN/m>.

Chon so s0 kich thudce cua truc lai:
D=30 mm, d=20 mm
Thay vao cong thirc (7.22) ta cé:

o p,maxz.lR.Dll _ 1004.2450.3(31 _57(N /mm?) =57(MN / m?)
0,2.(D*-d*) 0,2.(30*-20%

=57 (MN/m?) Thoéa mén diéu kién cho phép, vay ta chon kich thudc so bd lam kich
thude thuc té.

Tinh dd ctng truc lai theo cong thurc sau:

0 - 2.t.L
DG

(rad) (7.23)

Trong do:
L - Chiéu dai truc, 13y theo thuc té L=1m
G - M6 duyn dan héi dich chuyén G=8.10* MN/m?

Qmax - Khong duoc vuot qua (5,5° + 7,5°)/m?
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_27L 2571
DG 0,030.8.10°

=0,0475(rad) = 2,7° (Thoa man)

7.1.3.3. Tinh bén cdc don din dong ldi
a) PBon quay dang
- Cong dung:

Pon quay dimg dé truyén chuyén dong tir tryc thu dong ciia co cau 1ai dén don doc cua
dan dong lai.

Pon quay duoc ndi véi din dong lai nho cac khép cau va ndi véi truc co cau lai bang
then hoa hinh tam giac.
Luc Q 14 lyc tac dung 1én chdt cau dudi don quay ding.
Vi vay khi tinh don quay dung ta sé& lay luc Q nao 16n hon trong hai luc tac dung duéi
day.

Q, =0,5G, =0,5.31200 =15600N

Q, =R, =18737N

Vay ta chon Q=18737 (N) khi tinh bén don quay dimg. Khi tinh bén ta tinh tai nhitng
tiét dién nguy hiém. Chon vat liéu ché tao don quay dtng 13 thép 40X.

Hinh 7.6. C4u tao don quay cing
1-R6 tuyn lai, 2-Bon quay dtng, 3-Truc quay don quay dung

Dua vao sd liéu thuc té do duoc ta chon kich thude so bd tai mat cit 1-1
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a=75 mm, b=25mm
* Kiém tra don dang theo udn:
Ta tinh tai tiét dién nguy hién nhat I-I. Coi don quay dimg c6 mat cét 13 hinh chir nhat.

ab® 0,025.0,075

W, =
6 6

=0,23.10°(m?)

M, = Ql, =18737.0,29 = 5434(N.m)

M, 1=5434
=> 5u = —_ —
W 23.10°

u

=236.10°(N / m?) = 236(N / mm?)

Vit liéu ché tao 1a thép 40X nén ta co: [§ ]=1000 (N/mm?)

Vay 0, = 236(N/mm?) < [ & ]=1000 (N/mm?) nén thoéa man didu kién bén udn.

* Kiém tra don quay dung theo xoin:

W e .29
¢ - Canh tay don nhu hinh v& (1ay theo sé liéu thuc té do dugc c=58mm).
a - Puoc chon theo bang sau day:
Bang 7.1. Bang hé séa

a/b 1 1.2 1.25 15 1.75 2.5

a 0.208 0.219 0.221 0.231 0.239 0.253
Vi - = s ta chon & =0.253

b 25 '

M, Qc  18737.0,058

=71 =

S L ~=30.10°(N /m?)
W, aba’ 0,253.0,025.0,075

Vit liéu ché tao 1a thép 40X nén ta co: [ 7 ]=(150+310)108 (N/m?)
7 =30.10° (N/m?) <[ 7 ] Thoa man gigi han cho phép
b) Kiém tra bén don kéo doc va don kéo ngang

Tinh cac don dan dong chu yéu 1a tinh don doc AAs, va don ngang DE.
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DPon doc duoc kiém tra theo uén doc do luc Q va don ngang dugc kiém tra theo udn
doc do lyc N. Luc Q= 18737 (N), luc N dugc xé4c dinh theo gia tri lyc phanh bing cong

thuc sau:
15 /400+50_1: 2(cm)
2 \400-50
D, =2.2+7,5=115(cm)
My
Q-Fs_~N ,AQ
30.y.m, 1
AQ=0,075.Q
d
Fan) Fa
¢ :/
X
P Xp
Hinh 7.7. So d6 tinh bén don ngang
Trong do:

Xp - Luc phanh tac dung lén mot banh xe.
m, p - Hé s6 phan bd tai trong luong 1én cau dan hudng khi phanh (mip=1,4)
a - Canh tay don, chon a=80mm vai xe tai 1on.

* Tinh bén don kéo doc va ngang cho dan dong 1ai cau dan hudng thir nhat:

Tinh e:
e =m.cosd, = 278.co0s15° = 265,6mm
X .a G.m .ga
ERNIERAT LA BT ¢ _ 31200.1,4.0,7.0,08 _ 4605N
e 2.e 2.0,2656
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Chon vt liéu ché tao:
Pon kéo doc va don kéo ngang duoc ché tao bang thép 6ng loai 40X.

Véi D=40 mm, d=30 mm, chiéu day cua éng t=5 mm.

, : Q
Ung suat nén trong don kéo doc AA1: Opg = E
d
Ung Suét nén trong don kéo ngang DE: O, = F

n
Fa Fn: Tiét dién ngang cua don kéo doc va don kéo ngang.

7.(D?—d?)  3,14.(40° —20°)

F=F= 2 = 550(mm?)
18737
o _Q 18787 _op Nimm?
F, 550
o, =E=%=8,4 N/mm?
F 550

n
Ung suat gisi han uén doc cta don kéo doc

— E'E"]min

O = E (7.25)
b

Trong do:
Jmin - MOmen quén tinh nho nhat cua tiét dién ngang thanh kéo doc va thanh kéo ngang.

E - modun dan hoi cua vat liéu ché tao don kéo doc va don kéo ngang  (E=2.10°
MN/m?).

Lb=Laa1=800 mm (L4y theo s liéu thuc té do duoc).

Tinh moémen quén tinh Jq:

D
2 2 4 4
Jy=2[ p’d.p | cos® ¢.d.¢=1.(D——d—).(27z+3.sin 27) =173302 mm*
) ) 4716 16 2
2

2 2 5
7°.EJ, . 7°.2.10°.173302
=>0, = dmin. — >— =971 N/mm?
F.l; 550.800
Ung suat udn doc cia don kéo ngang
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7*EJ,
Gun = 2
F.n

(7.26)

n, - Chiéu dai thanh kéo ngang n; =1706 mm
Jn=J4=173302 mm*
_72EJ, 7°2.10°173302

=>0,, = = =214 2
0 =T 2 550.17067 N/mm
. oy 971
Hé s6 du trix tinh cho don kéo doc: Ny = 4 ==-=2856>[n]=18+3
oy 34
. o, 214
H¢ so du trit tinh cho don kéo ngang: N, = > = 84 =25,5>[n]=1,8+3

nn

Pon kéo doc ciia cau thir nhat va cau thir hai hoan toan giéng nhau, va ctng kich thuéc.
Nhung don kéo doc & cau thir hai ¢6 luc kéo nho hon nén khong can kiem tra.

* Kiém tra cho cac don bén.

Pon bén cua dan dong 1ai chir yéu chiu tng suat udn, do vy ta tinh theo diéu kién bén
udn. Chon vét liéu lam don bén 1a thép 20X.

Mémen udn tic dung 18n don bén duoc xac dinh theo céng thirc sau:
M, =m.Ncosé (7.27)
Ta tinh bén cho don bén cta hinh thang 14i cau dan hudng thir nhat:
M, =m.N cosé, =0,278.4605.cos15° =1237 (N.m)

Ung suit tai tiét dién nguy hiém nhét 1a chd dao nhau giira hai tiét dién ciia cau trude va
don bén.

o, = M,
T w, (7.28)
Trong do:
2 2

W, = bh = 5035 =10208 mm?

6 6

3

=0, = 18010151 e

W 10208

u

L4y hé sb an toan n=2 va véi thép 20X ta cé:
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[o]=800N/mm?

=>[o,]= ? =400 N/mm?

o, =12IN /mm?* <[c]=400N / mm?* (Thoa man diéu kién bén uén).

* Kiém nghiém bén khop cau (Rétuyn 1ai).

.
.
'
'
'
'
.
'
'
'
.
.
’
*
>
'
.
'
'
'
'
.
'
’
'
'
.
.
O

Hinh 7.8. Cau tao rotuyn don ngang

Khép cau duoc kiém nghiém theo (ng suat chén dap tai vi tri 1am viéc va kiém tra do
bén cit tai vi tri ngam. Luc tac dung 1én khép cdu chinh 13 luc tic dung 1én don quay
dang Po. Chon vat liéu ché tao khép cau 1a thép 20XH ¢6 [ o ]J=30N/mm? Pp=18737 N
Kiém tra tng suat chén dap tai bé mat lam viéc caa khop cau:

P

D
O, =—

cd
F

(7.29)

Trong do:

F - Dién tich tiép xuc giita mit cau va dém Rotuyn. Trong thuc té lam viéc, dién tich
1am viéc chiém 2/3 bé mit caa khép cau. Nén bé mit chiu luc tiép xuc chiém 1/2.2/3=1/3
bé mat khép cau.

Taco: F :%_;;_DZ

D - Pudng kinh khép cau, chon theo thuc té D=35 mm
P, 3P, 3.18737

“ F  zD? 735

=14,6 N'mm? < [0,4]=30 N/mm?

Kiém tra theo d6 bén cat;
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Kiém tra Rotuyn tai vi tri nguy hiém nhat (vi tri ngam), v&i tng suat cit cho phép la: |
7. ] = 80N/mm?

Ung suat cit duoc tinh theo cong thuc sau:

P, P, 18737
TC = — = 2 = 2
F. #».D° =35
4 4

=19,5<[7,]=80N / mm?

7.2. Thiét ké co cAu 14i
7.2.1. Yéu cau ciia co ciu ldi

Phan 16n cac yéu cau cua hé thong 1ai déu do co cau 1ai dam bao. Vi vay co ciu lai can
phai dam bao nhitng yéu cau sau:

- C6 thé quay duogc ca hai chiéu dé dam bao chuyén dong.

- C6 hiéu suit cao dé 1ai nhe, trong d6 can co hiéu suét thuan 16n hon hiéu suat nghich
dé cac va dap tor mat duong duoc gitr lai phan 16n ¢ co cau lai.

- Pam bao thay ddi tri s6 cua ty sb truyén khi can thiét.

- Pon gian trong viéc diéu chinh khoang hé an khép cua co cau 1ai.
- P do cuaa co ciu lai 12 nho nhat.

- Bam bao két cau don gian nhat, gia thanh thap va tudi tho cao.

- Chiém it khong gian va dé dang thao lap.

Luc dung dé quay vo lang duoc goi 1a luc 14, gia tri cua lyc nay dat gia trj 16n nhat khi
xe dmg yén tai chd, va giam dan khi toc do cua xe ting 1én va dat nho nhat khi téc do
cua xe lon nhat.

Sy dan hoi cia hé théng c6 anh huong t6i su truyén cac va dap tir mat duong 1én vo
lang. Do dan hoi cang 16n thi sy va dap truyén 1én vo ling cang it, nhung néu do dan hoi
l6n qua s& anh huéng dén kha ning chuyén dong cua xe. Do dan hoi cua hé thdng lai
duogc xac dinh bang ty s6 goc quay dan hoi tinh trén vanh 14i vo ling va mé men dit 1én
vanh 1ai. 6 dan hdi cua hé théng 14i phy thudc vao do dan hoi cua cac phan tir nhu co
cau lai, cac don dan dong.

7.2.2. Ty s truyén ciia co ciu ldi

Ty s6 truyén cua co cau lai dam bao taing moémen tir vanh 14i dén cac banh xe dan hudéng.
O moi loai co cau lai khac nhau thi cach tinh ty $6 truyén ciing khac nhau.
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O co céu 14i kiéu truc vit — écu bi-cung rang thi ty s6 truyén cua co cau lai dugc tinh
bang ty so gitra goc quay cua vo lang va goc dich chuyén cua don lac (don quay ding).
O co ciu lai kiéu banh ring — thanh ring, ty sé truyén cua co ciu lai dugc tinh bang ty
s6 gitta goc quay cua vo lang va goc quay cua banh trude (banh dan hudng).

DAi Vi xe con ¢6 ty sb truyén ciia co cau 14i nam trong khoang tir 16 — 22 con déi voi
xe tai thi tur 22 — 25.

Chon vat liéu ché tao truc vit 1 thép 35, vat liéu ché tao écu bi 1a gang CH 18-36 (Theo
tai liéu chi tiet may tap 2).

Xac dinh dudng kinh trung binh cua truc vit theo diéu kién bén mon, va theo cong thirc
Sau.

=
P=—2%_< _
.dy,.h.x [P] (7.30)

h
Trong d6: ¥y = T =0,5=>h=w, 1 (chon ren vit c6 dang hinh thang)

Vai: h, H - Lan luot 13 chiéu cao lam viéc via ren vit va chiéu cao cua écu.
[p] - Ap suét trén bé mat ren vit. P4i véi vat liéu ché tao trén ta chon[p]=6MPa.
X - Sb vong ren cua écu.

Thay h, x vao cong thirc ta co:

2.M
d ‘ (7.31)
tv .
”'l/jh 'l//H [p]d rq
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Theo xe tham khao ta c6 d,, =40 mm.

Thay s6 vao cong thirc ta co:

> \/ 2543400 gy

3,14.0,5.6.2.40?

Theo s6 lidu tham khao ta chon dudng kinh vong chia cia banh ring ré quat 1a: dg=150
(mm)
_2.rR,
¢ t
2.7.R,

(2]

Trong do:
Ro - Ban kinh vong chia ctia banh rang ré quat.
Ro:drq/2:75 (mm)

t, i, - Budc vit va ty s6 truyén caa co ciu lai.

1 o

i, 114

2R, 231475
[ 24

[

wl

=19,625(mm)

L4y theo tiéu chuan t=20 (mm)
Tinh lai ty s6 truyén cua co cau lai:

. _2mR, 231475
Ct 20

=23.6 (Thoa mén sai sé cho phép)

Goc vit cua truc vit theo cong thuc :

zd, 314.40
—> 7~ 916

gy =

Chiéu cao lam viéc cua ren vit la:

h=w,t=0,520=10mm
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7.2.3. Tinh banh rang ré quat va thanh rang
Banh ring ré quat 1a banh bang tru ring thang.
Ta co:
Z - Sb rang cua banh ring ré quat.
T - Budc rang cua banh rang ré quat.
M - Md6dun.
drq - Puong kinh vong chia.
a) Tinh banh ring ré quat theo d6 bén tiép xtc.
Tinh toan nham thoa man diéu kién tiép xac 16n nhat o, , sinh ra khi cac d6i rang in
khép khong vuot qua tri s6 cho phép [o, .

Ung sut tiép xtc 16n nhat duoc tinh theo cong thire HEC ddi vé6i hai hinh tru tiép xtic
doc duong sinh. Ta co6 dieu kién ben:

(7.32)

Trong do:
On - Cuong do tai trong phap tuyén (tai trong riéng).
p - Ban kinh cong twong duong ctia bé mit
Zw - He sb xét dén co tinh cua vat ligu

Do béanh ring ré quat ché tao bang thép nén Zw=275 (MPa)'2. Hién tugng troc rd xay
ra tai phan chan rang gan vong tdm an khdp, nén ta tinh toan do bén tiép xtic ctia ring
tai tam an khop.

Déi véi mdi banh ring thang cudng do tai trong phép tuyén, c6 xét dén sy phan b
khong déu tai trong theo chiéu rong vanh khin ring va tai trong dong.

F 2M, K, ;. K,
=1 K, Ky = .
q, IH Ha Nhy dwz.COSanH (7.33)

Dé don gian trong tinh toan ta gia thiét c6 hai ring an khép cung mét lac. Do d6 tong
chiéu dai tiép xuc I bang chiéu rong vanh rang bw.

Ban kinh cong twong duong:
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PP
p =" (7.34)
Pt P,

Trong do:
P, P, - Ban kinh cong cac bé mit ring cua thanh ring va banh ring ré quat. Ta c6

PL=>

d, .
Do d6: P = P, :73'”“@

Tir cong thirc trén ta suy ra cong thirc Kiém nghiém banh ring ré quat theo do bén tiép
xUc.

Oy

:ZM'ZH'Zs\/Z'Md'KHﬂ'KHV <[oy] (7.35)
. <loy ,

d b,.cose,.sina,

w?2

Trong do6:
Mg - Momen quay truc banh rang ré quat.
[0y ] - Ung suat tiép xac cho phép (MPa).

Zn - Hé s6 xét dén hinh dang bé mat tiép xtc, tinh theo cong thuc:
2
7 = 7.36
; \/ sin2a, (7:36)

Banh ring ré quat duoc thiét ké véi do dich chinh bang 0, ta c6 ¢, =20° va tinh duoc

Z, = L =1,76
sin(2.20)

Hé sé tap trung tai trong tra theo d thi trén hinh 10-14 (Trang 157-CTM tap 1).

batb, =y,d ,;¢, =16

V6i banh ring bang thép Zm=275 (Mpa)*2.

z€=\/4_‘9“ :\/4—1,6:0’89
3 3
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Hé sb chiéu rong banh ring ¥a = a—w phu thudc vao vi tri ctia banh ring so véi céc b.

@
Trong trudng hop thiét ké, banh rang ré quat dat & vi tri d6i xtmg nén ta co thé 1y ¥,

=0,3-0,4, ta chon ¥, =0,4.

Do vay chiéu rong banh rang b, = 0,4.75 = 30(mm)

) b, , )
HEso Yo =5 = 0,2 ding dé trara cac hé s6 Ky 4 va Keg (theo hinh 10 -14 CTM

w?2

tap 1)

Banh rang ré quat thudng ché tao bang thép 35X, doi khi ché tao bang thép xémangtit
20X. Trong d6 4n nay ta ché tao banh ring ré quat bang thép C45 thudng hoa, d6 ran
200HB, 0, =610MPa, o, = 340MPa, phoi rén.

D6 ran cua vat ligu ché tao HB<350, nén ta tim dugc K ; =0,01, chon so bo hé sé
KHv:l,Z.

Thay nhitng thong sb trén vao cong thirc (2.29) ta tinh duoc ¢ng suat tic dung 1én bé
mat rang cua banh rang ré quat:

_275.1,76.0,89 2.5434.1,2.0,01

- . — 334(MPa)"?
H 150 \/ 30.10°%.cos 20°.sin 20° ( )

Thoa man Gng suat cho phép [ o, ]=600(MPa)/2

7.3. Thiét ké tro luc 1ai

7.3.1. Lwa chon phwong dn tro lwc lai

*Yéu cau doi voi tro lue l4i

Mac du tro luc 1ai 1a co cau duoc sf{ dung dé giam lyc 1i nhung mirc do giém phai khac
nhau phu thugc vao diéu kién chuyén dong. Va né phai dam bao dugc yéu cau sau:

- Khi hé théng cua tro luc lai gap su co thi hé théng 14i van ¢6 thé lam viéc. Néu hu
hong xay ra 1am ngiring viéc cap dau tir bom dén co cau 1ai thi nguoi lai duge xe ma
khong can téi tro luc. Ngay ca khi bom dau cua tro lyc 14i khéng 1am viéc hay ¢6 10 ri
(dut) cac dudng ong cua hé théng tro luc 14i, din dén duong dng hoan toan mét tac dung
thi nguoi 14i, ddn dén duong dng hoan toan mét tac dung thi nguoi 1ai van dam bao diéu
khién duoc xe nhung v6i mot luc 14i 16n hon.

- Pam bao mot lyc 1ai thich hop: Cong dung chinh cua tro luc 14i 1a giam luc 14i déng
thoi nd 1a mot co cau an toan, mic do giam luc 1ai phai phu hop véi tung dieu kién
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chuyén dong cua xe. Néi chung, luc 1ai 16n khi xe dimg yén hay chay cham, O téc d6
trung binh can lyc 1ai nhé hon va lyc 1ai giam dan khi téc d6 ting. Chi can lyc 14i nhé
khi téc d6 xe cao vi ma st giita banh xe va mat duong giam. No6i cach khac can phai
dat duoc lyc 14i phu hop & bat ky dai téc do nao va cung luc d6 “cam giac dudng” phai
duoc truyén téi nguoi lai. Dé dam bao dwoc lyc 14i thich hop trén cac xe hién dai duoc
trang bi nhiing thiét bi dac biét di kém véi trg luc 1ai trén bom hodc van dién tinhu:
Kiéu cam bién toc do xe, kiéu cam bién téc do dong co.

- Khic phuc hién tuong ty cuong hoa khi 6 t6 vuot qua chd 16m, duong xau, c6 kha
ning cudng hoa lac 16p xe bi hong, dé cho ngudi 14i vira phanh ngat vira dit dwgc huéng
chuyén dong ban dau cua xe.

- Thoi gian cudng héa phai 1a toi thiéu va chi cudng hoa khi luc quay vong 16n.

Nhu vay st dung hé thdng tro lec 1ai dam bao tinh nang van hanh cta xe, giam duoc
lyc danh 1ai va chon dugc ty sb truyén caa hé thong lai thich hop hon. Nhung hé théng
14i ¢6 trg lye 1lam mon 16p nhanh hon, két ciu phuc tap hon va khéi lugng bao dudng
cling tang 1én so vai hé thong 1ai khong c6 cuong hoa.

Véi nhiém vu thiét ké ta chon phuong an tro luc 14i thay hyc vi né c¢6 cac wu diém sau:
- Kich thudc va khéi lugng gon nhe, dé& bo tri.

- C6 hiéu qua tac dong cao dac biét 1a tinh tuy dong (tinh chép hinh).

- Toc d6 tac dong cao (d6 cham tac dung khoang 0,05 giay).

- Pong vai tro giam chan, giam nhitng va dap tir mat duong nguoc 1én hé thong 14i.

- Hé théng tuan hoan kin nén dd an toan hoat dong cao va it séy ra hu hong.

Véi xe thiét ké 1a xe tai hang ning nén ta chon hé thdng tro luc thay lyc, hé théng nay
bao gdom: Tro luc thay luc tai co cau 14i va tro luc thuy luc cho cau dan hudng thi hai.
Xi lanh thay luc cua bo cuong hoa dat chung mot vo véi co cau 1ai, cac budng xi lanh
luc duoc néi voi budng dau caa bd phan phdi dit ngay trén truc 14i, bo phan phdi dang
van truot, trong vo bo phan phdi dit nhirng tru phan tng duoc phan cach nhd cac 16 xo
bi nén so bd. Lo xo duogc xiét bang cac écu. Luc Xxiét ndy xac dinh gia tri lyc dong bod
cuong hoa. Gitra cac mat bén cua vo va vanh trong 6 bi c6 khoang hé. Hai nua truc lai
duoc ndi nhau bang bo ly hop hinh 14. Ly hop nay cho phép d6 dich chuyén phan dudi
cua truc lai trong gigi han khoang ho.

* Nguyén ly lam vigc:

Khi luc P trén vanh lai bé, bd cuong hoa khong lam viéc 6 td6 quay vong do ban than
nguoi 1ai. Luc ndy ca budng trude va budng sau xi lanh thong nhau. Ap suét trong cac

duong 6ng can bang nhau, khi stc can quay v lang tang bo cudng hoa bat dau lam viéc,
truc 1ai quay day tru phan phdi dich chuyén trong gigi han khoang ho. Mét trong céac
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budng xi lanh 1am viéc s& ndi véi duong dau di, 4p suat chét long ting s& lam pittong
bat dau dich chuyén va qua mot so chi tiét lam quay don quay dung.

Khi ngimg quay vong, do pittong tiép tuc dich chuyén, tru phan phdi chiém vi tri trung
gian va bd cudng hoa thoi lam viéc. Mudn tiép tuc quay vong 6 to phai tiép tuc chuyén
try phan phdi. Néu bd cudng hoa bi hong thi hé thdng 14i van 1am viéc duoc.

Phan luc tac dung nguoc 1én vo lang cang 16n khi sic can quay vong cang tang. Cac tru
phan &ng truyén phan luc nay lam tang ap luc chiéu truc Ién 6 bi ti nay hay 0 bi ti kia.

*Xac dinh lge tac dong 1én vanh tay lai

+ Ty s6 truyén cia dan dong l4i tir vo lang dén co cau 1ai khong ddi va duoc tinh bang:
lygo = L 7.37
) (737

Trong do6:

R,Ro - Ban kinh vanh lai va ban kinh vong tron co s¢ cua banh rang

Ro= 75 (mm)
Tir thuc té ta do dugc R=250 (mm)
=> iy, :5:@:3,33

R, 75

*Xac dinh lgc cuc dai tac dung Ién vanh tay lai

Khi d4nh 1ai trong truong hop 6 to dting yén tai chd thi luc dit 1én vanh tay lai dé
thang duoc luc can quay vong tac dung 1én banh xe dan hudng 1a 16n nhat . Lyc 16n
nhat dat 1én vanh tay 1ai duoc xac dinh theo cong thirc:

P = L =1004 (N)
Rulygplygs 7
Trong do:
Mc - M6 men can quay vong
R - Ban kinh vanh lai
iga1 - Ty 6 truyén dan dong 1ai

Ny, - Hiéu suat thuan cua co cau 14i

iga2 - Ty 6 truyén cua dan dong lai tir vo ling dén co ciu 1ai
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STT Thong sb Ki hiéu Gi4 tri
1 Luc danh 14ai cuc dai P 1004 (N)
5 Ty so0 truyén lea dan (A’ion% lai tr vo lang liga 3.33

dén co cau lai

7.3.2. Xay dung dwong dic tinh ciia hé thong ldi

a) Pac tinh cua hé thong 1ai khi chua c6 tro lyc.

Hé thong 1ai co ty sb truyén khong thay d6i, kich thudc cac don ciing khong thay ddi,
do vay lyc tac dung lén vanh l4i tuyén tuyén tinh so véi luc can quay. Do vay ta co

duong dic tinh khi chua c6 tro luc l4i dugc thé hién nhu sau:

Pp

My

Hinh 7.9. Pudng dic tinh cta hé théng 1ai khi chua c6 trg luc

b) Buong dac tinh cua tro luc 1ai khi ¢o trg luc.
Luc tac dung 1én bd tro luc Py la:
Pi=P_-P

Trong do:

PL - Luc dat 1én vanh lai khi khong c6 trg luc. PL.=1004 N.

P - Luc nguoi lai dat 1én vanh 14i 16n nhat khi c6 tro lyc.

Khong nén chon P qué nhé vi P nho khi quay riéng cac banh dan huéng tai chd 16p s&
mon nhanh. B4i véi 6 t6 du lich P=40 — 70 (N), d6i voi 6 t6 tai trung binh, xe tai ¢& 16n
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va 6 t6 buyt P=150 - 200 (N), ddi véi 6 to tai c& that I6n P=300 — 400 (N). Poi khi trong
loai 6 t6 tai ¢& lon ngudi ta 1am thém co cau ¢ thé gai bo tro hre khi 6 t6 ding yén.

Déi véi xe thiét ké ta chon P=200 (N).
Viy ta co: Pi=P_-P=1004-200=804 (N)

Dé tinh toan kich thudc cia co ciu phan phdi lyuc, ta phai chon so bo luc tro luc 14i dat
tai co cau 1ai Pu va tro luc 1ai cau thir hai Pio.

Chon so bo P11=500N, P1=304N.
Pi1, Pi2: Luc tro luc dat tai co cAu lai va tro luc 1ai cAu sau quy vé vo lang.

Tro luc 1am viéc khi luc nguoi 1ai dat 1én vanh 1ai 1a 40 (N) twong ¢tng V&i mo men can
quy Vé dau don quay dung 1a 216 (N).

Khi ¢6 trg lyc duong dac tinh duoc thé hién nhu hinh vé :

P
1004
Py
504
200 / fu
0 216 My

Hinh 7.10. Buong dac tinh khi c6 tro luc
7.3.3. Tinh xi lanh tro luc
a) Tinh tro luc dat tai co cau 14i.

Lyc trg lyc cua co cu lai quy vé vo lang la:

> _PF
1= (7.38)
by 77;
Trong do:
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P - Ap suit bom sinh ra, ap suat nay din dén piston xi lanh luc.

Iy - Ty sé truyén tir vanh 14i dén xi lanh luc (bang ty sé truyén cia co ciu lai iy =i, = 24
).

Ft - Dién tich pittong cua xi lanh lyc.

1, - Hiéu Sut cua co céu lai: ny =0,8.

Theo kinh nghiém thiét ké ta chon 4p suat ciia bom P=300 (N/cm?). Thay vao cong thtc
(2.32) ta co:

Pi,n 500.24.0,8

F = =32(cm’
t . 300 (cm?)
Puong kinh xi lanh cta co cdu lai:
D2 g2 =2 _ 432 _ 40,76(cm?) = 4067(mm?)
/4 3,14

Trong do6:

d: Puong kinh tryc vit

=> D = /40 + 4067 = 75(mm)

b) Tinh do bén caa xi lanh Iyc.

Xi lanh lyc chiu 4p suat P=500 N/cm? nén ta chon vt liéu ché tao 1a gang xam. Do
bong lam viéc cua bé mit xi lanh luc thudng 1a cap 10 hoic 9. Trong nhitng truong hop
khac co6 thé gia cong dat d6 bong cap 8.

Mt trong xi lanh phai duoc mai bong va dat cap chinh xac cao tir 5 — 10.

Khi tinh d6 bén cua xi lanh lrc thi bo qua nhiing tac d6ng ngau nhién 1én no (va dap tir
bén ngoai) ma chi chi ¥ dén 4p suat chat long bén trong xi lanh.

Chiéu day thanh xi lanh dugc x4c dinh theo cong thirc:

=4 /‘”P—l (7.39)
2 \No-P

Trong do6:
t - Chiéu day cua thanh xi lanh.
d - Puong kinh trong cua xi lanh.

* Tinh d6 day xi lanh lyc cia co cu lai:
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d=75(mm) =75 (cm)
O =4000 N/cm? (gang cau)

P =500 N/cm?
:>t:E. 400Jr50—1:2(cm)
2 \400-50

=>D,6 =2.2+7,5=11,5(cm)

Dn - Puong kinh ngoai xi lanh.

7.3.4. Xdc dinh néng sudt ciia bom tro \we ldi

Véi bom tro lyc 1a bom canh gat, hiéu suét 7, =0,75 — 0,85.

Ning suat cia bom duoc tinh theo cong thirc:

z.n +£

Q=FS.
30717, M,

Trong do6:

F - Dién tich piston b0 trg luc 1ai (m?).

(7.40)

S - Hanh trinh toan bo cua piston khi quay cc banh xe dan huéng tir vi tri gigi han bén

nay sang vi tri gidi ham bén kia (m).

n - S6 vong quay cuc dai cia vanh tay 1ai (v/ph). n=2,33 vong

7 - Goc quay vanh lai (rad) tng véi toan bo goc quay cua cac banh xe dan hudéng tir

vi tri gidi han bén nay sang vi tri gidi han bén kia.

1y - Hiéu suat cia bom: Chon 7, =0,85

AQ - Tiéu hao chét long qua try phan phdi: AQ = (0,05+0,1).Q
Chon AQ=0,075.Q

Ning suat ctia bom: Q=Q1+Q>

Tinh Q1
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2M, _ 2216 000y
d 0,15

rq

[r]=0,5.0, =0,5.2700 =1350(MPa)

d>16 M =5,5(mm)
V 1350

. xG.d _ 5810'%6
8.c’.(F,, —F.) 84°(2880-700)

max

Fa=F.=

\

n,=n+15=4
8.D°n.F 8.24%2,5.2880
A= V. 4 o
Gd 8.10°.6
A 7,68

t=d+12. "™ =6+12.——=10(mm)
n 2,5

=7,68(mm)

Fi,S; dugc tinh & phﬁn trén.
S; =102,07 (mm) =102,07.10 (m)
F, =3200 (mm?)=3200.10° (m?)
Thay cac gié tri vao cong thuc (2.42) ta co:
0 - F.S,.z.n _ 3200.107°.102,07.10°.3,14.2,33
! 0,075 0, 075)

30.7.77..(1— 30.1,36.0,85.(1—
y17,-( 77b ) ( 0.85

=75,57.10°(m* /'s)

Tinh Q2
n A
S,. LELE Q,
30.y.m, m,

$,=232,2 (mm) =232,2.10°% ()
F2=3575 (mm?)=3575.10"° (m?)

Thay céc gid tri vao cong thirc ta co:

F,.S,.z.n ~ 3575.10°.232,2.10°.3,14.2,33

30.7.7,.1— 297 30.1,36.0,85.(1— 0608755)

77b ’

=192.10°(m*/s)

Q, =

Ning suat ctia bom la:
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Q,=Q,+Q,=75,75.10"°+192.10"° = 267,75.10 °(m*/ s)

Ning suét tinh toan ctia bom Q phai dat dwoc s6 vong quay 16n hon s vong quay khi
dong co chay khong tai tir 25% tro 1én.

7.3.5. Tinh van tiét luu

P, C
P, )

L

Do6i voi xi lanh tro luc cau dan hudng tha hai, do dién tich tac dung cua hai budng
khac nhau nén can c6 van tict luu d¢ tro luc duoc can bang.

[
I

Do lyuc tac dung cua hai budng 1a nhu nhau nén ta co:

D*—-d? D?
pl.T.ﬂ': pzTﬂ'
=>500.(7,5% —4) = p,.7,5°

=> p, =357(N /cm?)

Theo phuong trinh Becnuli:
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Zl+ﬂ+051—'vlz=Zz+i+0(2—'v22 (7.41)
y 29 y 29

Trong do:

Z - B cao hinh hoc (m)

P - Ap suit chat long (N/my)

y - Trong lugng riéng ctia dau y = 9000 (N/m?)

v - Van téc chat long (m/s)

g - Gia toc trong trudong g = 9,8 (m/s?)

a - Hiéu s6 hiéu chinh dong ning, « = 1 khi chay réi o = 2 khi chay tang. Lay o = 2.
Khi tinh toan 1dy Z; =Z>.

V1 Tinh theo d6 dich chuyén caa van truot va thoi gian tac dung, lay v, =26 (m/s) tir d6
ta tinh duoc v2:

V2 = 36,46 (M/s)

Do luu lwgng qua dng khong d6i nén ta co: F1.V1=F2.V2
Véi: F1, Fo: Tiét dién cua duong dau va tiét dién tiét luu.
Chon F; theo kinh ngiém, F; =3,14 (cm?).

_Fv, 31426
v, 36,46

= F, = 2,24(cm?)

Tir d6 ta tinh duge duong kinh 18 tiét luu d=1,7cm.
7.3.6. Tinh lo xo dinh tam

Khi dang 14i nguoi 14i tic dung vao vo ling mot luc 40N thi thing duoc luc can cua 10
xo dinh tam, trg lyc bat dau lam viéc. M6 men quay truc don quay dung tuong tng 1a
216 (N.m).

Luc doc truc vit tac dung 1én 10 xo dinh tdm c6 gid tri bang luc vong trén banh ring ré
quat.

_p _2M, 2216
2 0,15

q

F

al

— 2880(N)

Chon vat liéu 1am 16 xo 13 day thép, tng suit xoan cho phép
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[r]=0,5.0, =0,5.2700 =1350(MPa)

d 21,6, 2272504 _g 5(mm)
1350

bPuong kinh 1a xo D=4.d=4.6=24(mm)

Ly d=6 (mm)

SO0 vong lam viéc cua 10 xo:

__ xGd _ 5810% _,.
8C(F_—F_) 84 (2880-700) - (vong)

min

S6 vong lam viéc thyc té cua 10 xo 1a:
N, =n +1,5=4 (vong)
Chuyén vi Ién nhét cua 16 xo:

_8D°nF 8.24%2,5.2880

A= = =7,68(mm
G.d* 8.10%.6* (mm)
Budc cta vong 10 xo khi chua chiu tai:
t=d+12. A =6+1, 2.7’—68 =10(mm)
n 2,5

7.4. Mé phéng hé thong tro lwe 14i thi lyc bang Matlab Simulink
7.4.1. Cdu tao va hoat dpng Ciia mé hinh
Hé thong truyén dong thay luc bao gom:
- Xi lanh thuy luc tac dong kép.
- Mot van 4 chiéu.
- M6t may bom chuyén vi ¢b dinh.
- M6t van giam ap.
7.4.2. Gid ldi tic dong lén tdi trong dwoc mé phong bang 16 xo va van diéu tiét
Hoat d¢ng:

1. M6t thanh xoan néi vo ling véi banh rang cua co cdu thanh rang. (Torsion ndi Voi
steering wheel, rack and pinion)

2. Khi quay v6 lang, thanh xoan sé& bi xoan. (turn the steering wheel, torsion twists)
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3. Vong xo4n nay duoc chuyén thanh viéc ma van 4 chiéu.

4. Van két néi cac budng xi lanh thuy hrc voi dudng ap suat hodc duong hoi luu dua
trén hudng quay.

5. Su chénh 1éch 4p suat budng xi lanh cang 16n thi trg luc 14i cang hd trg nhiéu.

7.4.3. M6 phéng hé théng tro lwc ldi thity luc

HINH DANG TEN GOI CHUC NANG

Translational Damper | Khéi giam chan tinh tién 13

R C N L s
= B6 giam chin nhét mot 1y tudng van diéu tiét nhot
> 9 tinh tién co hoc.

trong cac hé théng dich

co ho
ReaC Translational Spring Khoi Translational Spring 13
W= . o mét 1y tuong 10 xo tuyén tinh
Lo xo ly tuong trong co hoc
cac hé thong dich co o
hoc
PS Gain Khéi PS Gain thyc hién phép
~~ . .| nhan phan ti cua tin hiéu vat Iy
& Nhan tin hiéu vat 1y da ) : A
L”;‘D \ an t o ;1¢u ;at y dau dau vao bang mat gié tri khong
vao voi hang so déi (do loi)
Wheel and axle Co cau banh xe va tryc trong
: hé thd khi
4A (j Pp Co cau banh xe va truc ¢ thong co khi
trong hé thong co khi

Wheel and axle

. Mechanical K&t ndi tham chiéu cho céac
Translational Reference | cong tinh tién co hoc.
PS Constant Tao hang s6 tin hiéu vat Iy
C A A1 1in
- k} Tao tin hi¢u vat 1y lién
tuc
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= Ideal Angula Velocity | Khdi ngudn van téc goc Iy
o Source tuong 1a mot ngudn 1y tuong
N, cua van te gbc tao ra chénh
Nguon van tée goc 1y n TSI .
"i = frong trong céc hé I?Cfl VanAtoc t’g.u ?ac C}IC CAua ,no
u théng quay co hoe t}; 1€ thuan Véi tin hiéu vat ly
dau vao.
PS-Simulink Converter | Chuyén d6i tin hiéu vat ly
) thanh tin hiéu dau ra Simulink.
Ideal Rotational Motion | Khoi cam bién chuyén dong
Sensor quay 1y tuong 1a mot cam bién
~CPB Cam bién chuyén dong Ch?yén d?ng qray o hof ly .
Ry P trong hé théng quay co tuong (mf')t thict by Chy~yen (?OI
AD> hoC ' ngang bien dugc do gitra hai
i nut quay co hoc thanh tin hiéu
diéu khién ty 18 thuan véi gia
téc, van tée goc hodc vi tri
(goc).
Goto Khdi Goto chuyén dau vao cua
n6 dén cac khbi From tuong
[A] ung cua no.
Solver Configuration | Moi truong mang vt 1y va cau
e .. .. | hinh b6 giai. Khéi cau hinh b
Moi truong mang vatly | ... %, , T
A s N giai chi dinh cac tham so bo
va cau hinh bo giai e x ; .
g f(x)=0 glai ma mo hinh can truge khi
ban c6 thé bat dau moé phong.
Double-Acting Actuator | Khoi Bo truyén dong tac dong
Chuyén d6i tuyén tinh | kép dai dién cho tuyén tinh
chénh 1éch 4p suét chuyén d6i chénh léch ap suat
e o> | thanh truyén dong trong | giita hai budéng thanh chuyén
R chat long dang nhiét hé | dong piston. Pit-tong truyén
A . " | théng dong duoc diéu khién boi
& ——n chénh Iéch ap suat tac dong 1én
tAm piston ngin cach cac
budng
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Pipe

A{D:D& DPoan 6ng trong mang

lusi chat long ding
nhiét

Céac mo6 hinh khéi 6ng chay
trong mot dudng éng cung
hodc c¢6 thanh linh hoat véi ton
that do tudng ma sat.

4-Way 3-Position
Directional Valve

Khoi van dinh hudng 3 vi tri 4
chiéu mo hinh héa mot van véi

A___B Van dinh huéng 4 bon 1o ma trong Mot mang
o 3 ., ~ | ludi chat l6ng dang nhiét,
b= X chiéu, 3 vi tri trong hé . e L PR
= £ SRS thudng 1a gitra bo truyén dong,
P T thong chat long dang , LA e
o = . may bom va bé chua.
nhiét
Fixed-Displacement Khéi bom dich chuyén cb dinh
Pump mo hinh héa mdt may bom véi
li R, Bom dich chuyén cé the’(tlclil kho?g d;01 _Thuyeln. ‘
: A Chat long c6 thé di chuyén tir
, dinh trong hé thong 2 X .
L€ chat long dang nhiét cong A sang cong B, duot gol
J o i la ché d¢ chuyen tiep hoac tu
! cong B sang cong A, duoc goi
1a ddo nguoc ché do.
Pressure Relief Valve Khéi van giam ap dai dién cho
L mot van giam ap trong mang
van glam dp frong lui chat long ding nhiét. Van
mang ludi chat long X . =, LR
2 - van dong khi ap suat nho hon
r==1 dang nhiét N dinh. Khi 4
ey B mqt gi1a tr1 quy dinh. Khi ap
= suat nay dugc dap ung hoac
= vuot qua, van sé mao ra. Ap

Suit cai dit nay la chénh léch
ap sut ngudng trén van, giita
cong A va B, hoic giira cong A
va ap suat khi quyeén.

Isothermal Liquid
Properties

Tinh chét vat Iy cua
chat long dang nhiét

Khdi Tinh chat léng dang nhiét
xéc dinh céc tinh chat long
hoat dong nhu cac tham sd
toan cau cho tat ca cac khoi
duoc két ndi vai mach. Cac
Chéat 16ng mic dinh 1a nudc.

Reservoir

Binh chta chat long
dang nhiét & 4p suat

Khoi ho chia dai dién cho mot
bé chtra chat long dang nhiét
v6 han. Str dung khéi nay dé
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khong ddi hoic thay doi
theo thoi gian

dit diéu kién bién trong chat
long dang nhiét mang ludi.
Chat l6ng trong bé chira co thé
& ap suat khong doi, trong khi
quyén hoic dugc chi dinh bai
maot tham sé khdi.

Mass

Khéi luong tinh tién co
hoc 1y tudéng

Khéi luong dai dién cho mot
khéi lwong tinh tién co hoc 1y
tuong.

Rotational Hard Stop
Durng ciing xoay hai
mat

Khdi Hard Stop xoay dai dién
cho mét dung cung quay co
hoc hai mat han ché chuyén
dong cua co thé giita gisi han
trén va dudi.

Rotational Damper

B6 giam chan nhét
trong cac hé thong quay
co hoc

Khoi giam chan quay dai dién
cho mét co khily tuéng Van
diéu tiét nhét quay

Rotational Spring

Lo xo ly tuong trong
cac hé théng quay co
hoc

Khéi 16 xo quay dai dién cho
mot 10 xo tuyén tinh quay co
hoc 1y tudng.

vV VvV

Ideal Translational
Motion Sensor

Cam bién chuyén dong
trong cac hé théng tinh
tién co hoc

Khoi cam bién chuyén dong
tinh tién 1y tuong dai dién cho
mét thiét bi chuyén dbi mot
bién ngang duoc do giira hai
tinh tién co hoc thanh tin hiéu
diéu khién ty 18 thuan véi gia
tdc, van toc hoac vi tri.

>

Simulink-PS Converter

Chuyén tin hiéu dau vao
Simulink thanh tin hiéu vat ly.
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g
Rack ' fix) = 0
Mass Cylinder
R f—— c \
- —
B N
B ol 2
Pipe A ’ Pipe B
<t o
| |
Torsion | < m
i N
Bar (|, 11y = 4 Way
Hard }u 5 | ©) | Valve iT — X Valve
Stop |° r iU o ¥ </ Opening| o o =~
DR
Steering %l = . Sam
Velocity (7| |4 \y/ 1M
Source o/ o o A
*— Pump ‘
07,40
, o . Pump | TR
Steenng NN\ 20N 2 — ,i: 2 ,-‘A/"/‘A
Wheel Speed u‘;]_o'"'i \S/(e)tﬁ';y ’ Q£
MeaP |5 C £ Fluid
CmdA P NN Properties
Rack Travel Pump Speed

< Trong mé phéng sé ¢é nhirng linh kién dwgc gom vao 1 khoi:

Motion
Sensor

w

(1)

w

Steering Angle
Velocity
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T

<aw € )r
A

Wheel angle (deg) e Motion

Sensor

SWheel Angle |

Rack P »{ 1
l—“/ Measured O

MeaP
SWheel_Angle b
— . Command
CmdA
D
S »
O 0
s P 54 A sk-e—ofs £ . Dls A
Orifice AT

Orifice 8T Orifice PB Orifice PA

o 0

7.4.4. Két qud do thj ciia chu trinh

<12

R
=> A
- MeaP |
CmdA |
< M
L L
=> ||y 14
T T
w o —

% Do thi bén dudi thé hien mac do hd trog ma hé théng tro luc 1ai cung cip cho
nguoi 1ai khi quay banh xe. Su chén léch ap suat trong budng xi lanh cang 16n thi

cang duoc hd trg nhiéu hon.
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s x10° Cylinder Pressure
| A \ —— Side A
51| / N\ P4 \. |—— SideB
£ ; \—/ 7
48|
0 4 6 8 10 12 14 16 20
Steering Wheel Angle
10| y G »
|
0— "
| \\ ’/
-5 | ‘\\ /
\ /
-10 " L
0 4 6 8 10 12 14 16 20
Time (s)

% Cac biéu d6 dudi day so sanh muc d6 no luc can thiét khi bat va tat tro luc 1ai.
Ddi v6i cting mot trinh ty 141, lwong md men xoan can thiét khi tat tro lec 14i sé
cao hon nhiéu. Tro luc 1ai dugc tat bang cach dat mic ting trong mé van vé 0.

Steering Wheel Torque

2
[——— PowerSteerOn
= 1+ |= =~~~ PowerSteerOff
<0
Q >
2 B -
5 -1
h)
-2
0 2 4 6 8 12 14 20
Steering Wheel Angle
10 \
/ \
/ \ — PowerSterOn
st/ ——Pomtn
= g \
£ ol— L i
2 \ /
o \ //
2 -5 \ /
.\\ ”‘/
-10 R
0 2 6 8 10 12 16 20
Time (s)
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CHUONG 8. LUA CHON PHUONG AN THIET KE THUNG XE

8.1. Lwa chon phwong an thiét ké

Déi véi cac xe tu d6, cac bién phap nang ha thung 13 rat da dang véi nhiéu phuong phap

khac nhau:

- Theo cach thuc lat thung
+ Loai 6 to tu do lat thung cudng buc sir dung kich nang dé 1at thung, dam bao
viéc nang ha thung va trat hang dién ra mot cach chu dong.
Uu diém: An toan hon do ngudi van hanh kiém soat dugc qua trinh 14t thung
Nhuoc diém: Can co ciu nang ha, c6 thé tén chi phi béo tri va van hanh hon
+ Loai 6 to tu d6 thung ty lat thung c6 trong tim 1éch vé phia sau diém quay lat.
Khi rat chét ham, thung ti 14t ma khong can dung kich nang.
Uu diém: Kha nang trit hang t6t, don gian hon do khong can hé thong kich ning
Nhuoc diém: Khong chi dong kiém soat dugc qua trinh 1at, c¢6 thé gdy mat an
toan néu hang hoa khong duoc siap xép hop 1y.
- Theo hudng d6 thing
+ Loai thung 14t v& phia sau twong ddi pho bién, duoc dung nhiéu dé ché vt ligu

xay dung, khai thac mo, kha nang trat hang nhanh.

Hinh 8.1. Xe c6 thung lat phia sau

+ Loai lat thung sang ngang thudng dung dé van tai nhitng san phdm nong nghiép,

c6 thé cho vat ligu xay dung.

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Hinh 8.3. Xe c6 thung lat sang bén suon, kich nang dat ¢ gitra thung
+ Loai nang thung 18n cao roi maéi lat kha niang ché hang 1a khong 16n, tuy nhién

loai nay lai dem hiéu qua khi can trat hang vao cac bé chua, vao toa xe dudng

4
-

sat.

Hinh 8.4. Xe c6 két cdu nang thung 1én cao rdi mai lat
O t6 ¢6 thung ty d6 12 loai phuong tién co gidi dudng bd chuyén dung co trang bi thing
tu 14t dé d& hang ra khoi thung. Pa s6 6 t6 ¢ thung ty d6 sir dung loai kich thay lyc, vi

no ¢o nhirng vu diém sau: kich thudc gon va dé bo tri, co tinh tin cdy va d6 an toan cao,

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
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cac bé mit tiép xtc mon it vi ludn co dau, thoi gian d& hang ngin (10+29s). Pugc chia

1am 2 loai chinh sau: + Loai b6 tri xy lanh thuy lyc dat tryc tiép dudi thung hang
+ Loai b tri xy lanh thay luc két hop véi gian nang

8.1.1. Logi bé tri xy lanh thity lwe dit truc tiép dwdi thiing hang

- Str dung xy lanh thay lec dit & dau thung

Hinh 8.5. Hé thdng nang ha thung ding xy lanh thily lyc dat dau thung
Dic diém
+ Xy lanh dugc gin & phia trude thung hang, ngay sau cabin xe
+ Mot dau xy lanh duoc ¢b dinh vao khung xe, dau con lai két ndi voi day thung
+ Khi xy lanh déy Ién, thung duoc nang dan theo ban & gan & cudi khung
Uu diém
+ Goéc nang tir 45° - 60°, gitp d6 hang nhanh chéng va triét dé. Giam tinh trang vat
liéu dinh lai trong thung, dac biét v4i cac vat liéu ut nhu bun, dat sét.

+ Lyc day duoc phan bd déu doc theo khung xe, gitip giam ap luc 1én hé thong chassis.

Giam nguy co bién dang hoic cong vénh khung xe khi nang ha tai nang.

+ Xy lanh dwoC gan gan dau thung, trong tAm xe it bi thay doi khi nang. Giam rung lac

va nguy co lat xe khi d6 hang. Xy lanh it bi anh huéng béi bui ban, da vun tir vat liéu

bén trong thung.
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Nhuoc diém
+ CAu tao xy lanh nhiéu tang phtc tap hon, dan dén chi phi san xuét va bao tri cao hon.

+ Hé théng nay thuong chi st dung trén xe ben ¢& 16n vi can khong gian lap dat du

rong. V6i xe ben nho, co cdu nay co thé lam giam tinh linh hoat.

+ Xy lanh dit sat cabin, viéc Kiém tra va stra chita kho khin hon so véi bé tri dudi

thung.

+ Khi nang, tai trong s& don vé phia cabin, c6 thé lam anh hudng dén két cau cua cabin

néu khong thiét ké khung xe du chac chan.
Ung dung

+ Xe ben tai nang (tir 10 tan trg 1én), chuyén dung cho cong trinh 16n, khai thac mo,
van chuyén dat da. Xe ben tu d6 co kich thuéc 16n, yéu cau goc nang cao dé xa hang

nhanh.

- Sir dung b tri xy lanh ¢ giira thung

Hinh 8.6. Hé thong nang ha thung dung xy lanh thuy luc dat gitta thung
Dic diém

+ Xy lanh thay luc duoc gén vao phan gitra khung xe, voi dau day truc tiép vao day

thung.
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+ Khi xy lanh déy 1én, thung xe xoay quanh ban I& dat & cudi khung.

+ C6 thé str dung xy lanh don hoic xy lanh telescopic nhiéu tang tuy vao tai trong

Uu diém

+ Luc nang duoc trai déu hon trén khung xe, giup giam ap luc cuc b 1én dau hoic cudi
xe. Hé théng khung chiu lyc tét hon, giam nguy co cong vénh.

+ Goéc nang trung binh tir 45° - 55°, gitip d6 hang nhanh va hiéu qua. it bi tinh trang
hang dinh lai trong thung so véi Xi-lanh dat dudi thung.

+ Khong can xy lanh nhiéu ting phtc tap, gitp bao tri d& dang hon. Dé dang lap dit va
thay thé khi can stra chira.

+ Do cau tao don gian hon, gia thanh san xuat va bao tri thap hon.
Nhuoc diém

+ S0 v&i hé thong dit ¢ dau thung (co thé nang toi 60°), xi-lanh giira thung chi dat
khoang 45° - 55°, ¢6 thé 1am hang bam dinh khi do.

+ Khi nang, trong lugng thing xe don vé phia sau, c6 thé 1am xe mét can bang néu tai
trong khong dugc phan bd hop 1.

+ Hé thdng nay chua yéu sir dung cho xe ben tai trung binh. D6i véi xe tai lon (>20 tan),
xy lanh dau thing sé& hiéu qua hon.
Ung dung

+ Xe ben tai trung binh (5 - 15 tan), sir dung trong xay dung va van tai vat liéu. Xe ben
da dung, khong yéu cau goc d6 qué 1on hoic tai trong siéu nang.

8.1.2. Logi bé tri xy lanh thiiy luc két hop gian ning

Pic diém loai nay 1a c¢6 két cau phic tap hon nhung cho strc nang 16n, d6 bén viing
cao, kha ning chiu luyc tét. Dau caa xy lanh thuy luc khong dat truc tiép 1én thung nén

tudi tho cao hon, doi hoi cong suat cia bo trich cong suat khong 16n. Luc nang duoc

phan phoi déu Ién cac goi.
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Két cdu phuc tap, yéu cau vé do chinh xac lip ghép 16n dam bao dong hoc cua gian
nang. D& dam bao lam viéc thi tat ca cac khop cua co ciu trong qua trinh nang ha phai
cing nam trén mot mit phiang, 1am cho viéc lap rap doi hoi chinh xac cao, khé khian.

Céc cach b tri xy lanh thay lyc két hop véi gian nang duoc sir dung hién nay ty thuc

theo cach bd tri xy lanh thuy lec, bé tri dan nang, b tri don lién két.

- C4ch bd tri thir nhat

Hinh 8.7. Cach bb tri thir nhét ctia hé thong nang ha xy lanh thuy luc két hop dan nang
Dic diém
+ Hé thong nang ha c6 nhiéu khau khép, cac chi tiét duoc bé tri dbi xang hai bén giita

kich nang.

+ Luc nang tir Xy lanh thay lyc tic dung vao gian nang day thung tu d6 nang thung, tay

don duoc lién két tir khung phu véi gian nang.
Uu diém

+ Két cau vitng chic, kha nang chiu tai 16n

+ Lyc nang khong dit truc tiép vao kich nang nén xy lanh ¢6 tudi tho cao
Nhuoc diém

+ Co ciu co6 nhiéu chi tiét, nhidu khau khop nén ché tao kho khin, 1ap dat phuc tap,

dong luc hoc kha phuc tap, phuong an cé thé tich chiém ché 16n.
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+ Khi don lién két giira tim nang va khung phu bi cong vénh thi hé théng nang ha s&

khong thé 1am viéc duoc, anh husng Ién dén qua trinh lam viéc.

Céch bd tri thir hai

Hinh 8.8. Cach bd tri thir hai ciia hé théng nang ha xy lanh thuy lyc két hop dan nang
Dic diém
+ Hé théng ning ha c6 nhiéu khau khép, cac chi tiét duoc bé tri dbi xtng hai bén giira

kich nang, thung ty d6 khong lién két truc tiép véi gian nang ma qua tay don.

+ Lyc nang tir xy lanh thily lue tac dung vao gian nang qua tay nang lién két day thung

tu d6 nang thung.
Uu diém
+ Két cau nho gon, viing chic, kha nang chiu tai I6n, d&am bao cang viing tét

+ Luc ning khong dat truc tiép vao kich nang nén xy lanh c6 tudi tho cao, dong hoc

tuong doi don gian
Nhuoc diém
+ Co cdu c6 nhiéu chi tiét, nhiéu khau khdp nén ché tao khé khian, lap dat phirc tap

+ Tay nang lién két truc tiép tac dung day thung tu d6 nén yéu cau vé d6 bén, tudi tho

lam viéc
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Céch bd tri thir ba

Hinh 8.9. Cach b tri thir ba caa hé thdng nang ha xy lanh thity luc két hop dan nang
Dic diém
+ Heé théng nang ha c6 nhiéu khép khau, thung tu d6 khong lién két truc tiép véi gian

nang ma qua tay don.

+ Lyc nang tir Xy lanh thiy lre tac dung vao gian ning qua tay nang lién két day thung

ty d6 nang thung.
Uu diém
+ C6 két cau don gian, nho gon, viing chic, kha niang chiu tai 16n, d& ché tao lap dit

+ Lyc ning khong dat tryc tiép vao kich nang nén xy lanh c6 tudi tho cao, dong hoc

don gian
Nhugc diém
+ Co cdu c6 nhiéu chi tiép, nhiéu khau khép nén ché tao kho khin

+ Tay nang lién két tryc tiép tic dung day thung tu d6 nén yéu cau vé do bén, tuoi tho
lam viéc cao. Viéc bd tri chdt xoay xy lanh 1a xa so véi gian nang, goc dat xy lanh so

Vv6i phuong ngang 1a nho nén yéu cau lyc nang 16n, hanh trinh nang dai
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Qua phan tich wu nhugc diém cua cic phuong 4n ta lya chon phwong 4n nang ha thung
1a sir dung xy lanh thuy luc két hop véi gian nang dé ¢am bao luc nang 16n, kha ning

chiu tai tot.

8.2. Két cAu thung xe

Hinh 8.10. Thung xe

Thung dugc ché tao tir thép. Khung thung lam tir thép can dinh hinh chit U, thép L,
duoc han ndi voi nhau. Thanh bén va day thung dugc 16t han thép tim. Phan day chiu
tai trong 16n, tim thép day hon thanh bén. Dé an toan cho 14i xe, thanh trude duge lam
cao va dai vé phia trudc, che 1én cabin. Phan sau thing hang c6 thé lam ddc 1én, ngin
khong cho vat liéu tran ra ngoai khi van chuyén, nhung van dé dang thao sach vat liéu
khi nang thung 1én. Phan 16n thung tw d6 déu b tri tim lat sau (bung sau). Truong hop
nay ban |& duoc bb tri phia trén, bao dam sau khi d6 hang tim birng khong bi vudng nhu
truong hop ban 18 birng nam ¢ dudi. Thung tu d6 duoc bd tri co cu t khoa birng sau

dé thuan tién cho viéc thao d& hang.

- Thung xe thiét ké

Hinh 8.11. Thung xe ben thiét ké
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8.3. Hé théng thay luc

8.3.1. So do nguyén Iy hé thong thay luc

Hinh 8.12. So d6 hé thng thay lyc nang ha thung xe ben

1. Thung dau thay lyc
2. Dong ho chi mac dau
3. Van diéu ap

4. Apké

5. Bo loc dau

6. Bom thuy lyc

7. Van mot chiéu

8. Van phan phdi 4/3
9. Van tiét luu

10. Xylanh nang thung

Nhom sinh vién thyc hién: Tran Anh Tuan
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8.3.2. Nguyén ly lam viéc
Viéc thiét ké hé thdng thay luc phai dap tmg dugc diéu kién lam viéc cia xe va dam

bao tinh an toan.

Khi mudn nang thung xe ben, ta kich hoat b trich cong sudt PTO nham cung cip ning
luong cho bom thity lyc va dong thoi sir dung tay gat dé dua van phan phdi qua trai, khi
nay dau thay lyc s& tir thung dau di qua van mét chiéu va t6i xylanh ning thing nham

nang thung xe ben 1én

(&

Hinh 8.13. So d6 nang thing
Khi muén ha thing xe ben, ta str dung tay gat dé dua van phan phdi qua phai. Vi 1y do
an toan khi ha thung, khi ha thung phai ha tir tir nén ta trang bi thém van tiét luu nham

tang thoi gian khi ha thung ben.

Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V5 Sy Tién
Hoang Trung Hiéu
Lé Kim Huy 230



Thiét ké 6 16 tdi c6 thing tr d6 dua trén co sé 6 t6 THACO HD270

Muc dich cta viéc trang bi van diéu ap 13 khi ap suét dau thay luc vuot qua mic cho
phép, van diéu ap s& ma va dan dau thiy hre vé lai thung dau. Ngoai ra viéc trang bj van

mat chiéu nham muc dich khi ¢6 sy ¢d thi co ciu ludn duoc ¢d dinh & vi tri hién tai.

Hinh 8.14. So d6 ha thung
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CHUONG 9. THIET KE HE THONG NANG HA THUNG

9.1. Xac dinh khéi lrgng va phan b 1én truc
9.1.1. Xdc dinh kich thwoc thing xe

Tiéu chuan thiét ké thung xe

Thong tu s6 42/2014/TT-BGTVT

Kich thugc tong the xe D x R x C: 7405x 2495x 3130 (mm)

Chiéu dai co s¢ 3290+1300 (mm)

Trong lugng toan bd cho phép 24 tan

O 6 tai tu d6 co tong s truc bang ba L <7,8m

Chiéu dai du6i xe (ROH) khong 16n hon 60% chiéu dai ¢ so tinh toan
W, = 60% x 4590 = 2754 (mm)

Két cau thung tai

Thung tai bang kim loai

T f s

’ ﬂ—@H [ w;jau VIRV

Hinh 9.1. Tong thé xe
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Chiéu dai thung chiém khoang 60 — 75% chiéu dai tong thé cua xe

L = 7405x 0.65 = 4813 (mm) = 4,81 (m)
Chiéu rong thung thuong tir 2200 — 2400 (mm)
Chon chiéu rong thing B = 2200 (mm) =2,2 (m)
Dua vao thé tich thung va vat liéu chuyén cho ta co
V,=—Ft 9.1)
Trong d6 G, - Tai trong hang hoa
p - Khéi luong riéng cua vt liu

Tai trong hang hoa so bd

G, = 2400011400 =12600 (kg)
Trong d6 G, - Trong lugng toan bd cua xe

Khéi lugng riéng ctia vat lidu van chuyén p =1500+1600 (kg / m°)

V- 12600 ~7.88 (m3)
1600
Chiéu cao thing
V, 7,88
_ _ — 0,744 9.2
LxB  481x2,2 (m) 52

Kich thudc thung hang 4813 x2200x 744 (mm)

9.1.2. Xdc dinh khéi lwong thiing va hang héa

D0 day tim thanh thung 4 -6 (mm)chon t =5 (mm) =0,005 (m)

Do day tm day thing 5-10 (mm)chon t =6 (mm) = 0,006 (m)
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Vit liu thiung: Thép Hardox® 500 c6 p =7850 (kg / m°)

Gioi han bén 6, =142 (KG/mm?), 6, =127 (KG/mm®)

San thung c6 hai dam doc chinh véi kich thudce hinh chit nhat rong 100 x50 x5 (mm).
Hai dam doc nay duoc lién két véi 8 dam ngang nhim ting d6 cing viing cho san thung.
Kich thudc bén trong thung xe

Chiéu cao thung xe tinh tir san thuing H = 744 (mm)

Chicu dai thung xe L = 4813 (mm)

Chiéu rong thung xe B = 2200 (mm)

Thé tich vat liéu thing

V.=V

day

+V,, +V, +V, (9.3

Trong d6 V. - Thé tich vat li¢u thung

Vg, - Thé tich tm day

V,, - Thé tich tim thanh bén
V, - Thé tich tAm vach trudc
V- Thé tich tim vach sau

Thé tich tim day

\Y

day

= LxBxt=4,81x2,2x0,006 = 0,064 (m’) (9.4)
Thé tich hai tAm bén thanh thung

Vi = 2% (Lx H xt) = 2x(4,81x0,744x0,005) = 0,036 (m") (9.5)
Thé tich tAm thanh trudc

V, =BxH xt=2,2x0,744x0,005 =0,008 (m*) (9.6)
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Thé tich tim thanh sau
V, = BxHxt=2,2x0,744x0,005=0,008 (m*)
Thé tich vat li¢u thung

=1 V, =0,064+0,036+0,008+0,008=0,116 (ms)

Khéi luong thing
G, =V, xp=0,116x7850 ~ 908 (kg ) 9.7)
Trong d6 G, - Khéi lugng thing
V. - Thé tich tong cua vat ligu
p - Khéi luong riéng cua vat liéu
Bang 9.1. Bang khéi lugng khung xwong thing xe
, Khéi luong | Kich thudc | Khéi lugng
Tén SO lugng Quy céach
(kg /m) (mm) (kg)
Dam doc 2 100x50%5 10,99 4813 105,80
Dam ngang 8 80x40x4 7,03 2200 123,79
Tong khéi luong xwong san thung 229,59
Dam doc thanh 2 100x50x4 8,92 4813 85,85
Suon dung 2 60x50x3 4,90 744 7,29
Suon nghiéng 5 60x40x3 4,43 744 16,46
Tong khoi lugng xuwong thanh bén 109,19
Dam doc thanh 2 100x50x4 8,92 4813 85,85
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Suon dung 2 60x50x3 4,90 744 7,29
Suon nghiéng 5 60x40x3 4,43 744 16,46
Téng khdi lvong xwong thanh bén 109,19
Dam ngang 2 60x40x4 5,78 2200 25,42
Dam doc 4 60x40x4 5,78 744 17,19
Tong khi lwgng khung xuong vach trudc 42,61
Dam ngang 2 100x50x4 8,92 2200 39,24
Dam doc 5 60x50x4 4,90 744 18,21
Tong khdi lugng xwong vach sau 57,45
Tong khoi lugng thung G, =1457 (kg)
Khdi lvong hang hoa
G, =V, x pxK, (9.8)
Trong d6 G, - Khéi lwong hang héa
V, - Thé tich thung
p - Khéi lugng riéng cua vat lidu chuyén chd
K, - Hé sb chat tai 0,851
Thé tich thung
V. =LxW xH :4,813><2,2><0,744=7,88(m3) (9.9)
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Bang 9.2. Bang khéi luong riéng vat liéu

Khéi luong riéng
Loai vat liéu (kg / m3)
Cat kho 1400 - 1600
Cat uot 1700 - 1900
ba dam (1x2) 1500 - 1800
ba 4x6 1400 - 1600
Dat sét 1300 - 1600
Xi mang 1200 - 1500
Than da 800 - 1000
Séi 1400 - 1700

Gia sy xe cho dat, da p=1600 (kg /m®)vsi K, =0,85

Vay G, =7,88x1600 x0,85 =10710 (kg)

Tong tai trong cua xe

G=G, +G, +G, +G, =10710+1457 +11400+195= 23762 (kg)  (9.10)
Bang 9.3. Bang khéi luong khung phu
, Khdi lwong | Kich thudc | Khéi luong
Tén S0 luong Quy cach
(kg /m) (mm) (kg)
Dam doc 2 U140x58x4,9 12,3 4091 100,65
Dam ngang 2 U140x58x4,9 12,3 850 20,91
Khoi lugng khung phu 121,56
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Khéi lugng cua xe G = 23884 (kg )

9.1.3. Khoi liwgng phén bé lén cic truc
Khoang cach tir tryc trudc dén dau thung

L -L  7405-4813

L
‘ 2

=1296 (mm) (9.11)

Vi tri trong tAm vat liéu thudng cach dau thung khoang 40 —50% chiéu dai thung
L, =L, +0,45x L, =1296+0,45x 4813 = 3462 (mm)
L, =L, —L, =4590-3462 =1128 (mm)
Tai trong phan bd 1én céc truc

G, = Gx 2 — 23884 x 1128
L 4590

~5870 (kg)

G, = G x 1 = 23884x 2202 _ 18013 (kg)
L, 4590

Ddi vai xe 6x 4tai trong phan b trén mdi cau

G, 18013

G ,=—2=——=9006,5(k
cau?2 2 2 ( g)
G, 18013
G .,=—%2=——=9006,5 (k
cau3 2 2 ( g)

9.2. Thé tich thung

Chiéu cao thuing xe tinh tir san thung H, = 744 (mm)
Chiéu dai thung xe L, = 4813 (mm)

Chiéu rong thung xe B, = 2200 (mm)
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V, =L xW, xH, =4,813x 2,3><O,711:7,88(m3)

Thiét ké khung phu

Hinh 9.2. Khung phu xe ben

Chiéu dai khung phu 80—90% chiéu dai thung ben
L, =0,85x 4813 =4091 (mm)
Chiéu rong khung phu bang véi chiéu rong cua chassi
B, =850 (mm)
Chiéu cao dam chinh 120—160 (mm)
H, =140 (mm)
Hai dam doc dugc 1am bang thép U 140x58x 4,9 (mm)

Hai dim ngang 1am bang thép U 140x58x 4,9 (mm) dugc lién két v6i dam doc thong
qua cac moi han.

Trén cac dam doc c¢6 han mat bich dé lién két vai chassi xe thong qua cac bu 16ng va

cac bu 16ng ¢6 hinh chir U.
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9.3. Tinh toan thiét ké hé thong nang

9.3.1. Xdc dinh hanh trinh ndng

Dé xac dinh duoc hanh trinh ning ta xiy dung dong hoc co cau ning thung. Gian nang
¢6 vi tri xac dinh trén khung phu. Gian nang gém cac khau chuyén dong va cac khop
quay. Viéc xac dinh dong hoc giup xac dinh hanh trinh nang S, va géc quay «,, clua
xy lanh. Do vay can xac dinh dong hoc dich chuyén cac vi tri ctia co cau tir khi bt dau

nang thung dén vi tri thing duoc nang dén goc 16n nhat dé trat hét hang.
Ta tién hanh v& dong hoc co cau nhu sau
Vi tri co cau nang khi chua nang thung
0,, 0,, 0, ¢b dinh
Trong d6 O, - Tam chét quay xy lanh
O, - Tam chét quay cua gian nang
O, - Tam chét quay cua thing xe
V¢i khoang cach O,0,- Theo phuong ngang la 1312 (mm)
Theo phuong thing dtimg 1a 0 (mm)
Khoang cach O,0,-Theo phuong ngang 930 (mm)
Theo phuong thang dimg 1a 20 (mm)
O,AB - Tam nang chit A(A,B quay quanhO,)
AC - Tay nang (C lién két voi thung xe va quay quanhO, )
Kich thudc cia co ciu nang nhu sau

Doan O,A=450 (mm)

Doan O,B =370 (mm)
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Doan AB =220 (mm)
Doan AC =530 (mm)

Tir co cau & vj tri ban ddu da xac dinh ¢ =10° ABC , ta v& dong hoc co cau & vi tri gbc
nang thung 16n nhit ABC’

V& duong tron (O,,0,C)tir O,ké duong thang hop véi Ox goc ¢ =55°cit (O,,0,C)
tai C

Vé 2 duong tron (OZ,OZA) va (C,CA) hai dudng tron nay cat nhau ¢ diém phia trén
chinh la diem A

Vé 2 duong tron (OZ, OZB) va (A, AB)hai duong tron cat nhau tai diém B twong duong

ng véi két cau

/ ‘

Hinh 9.3. Bong hoc co cau ning thing

Pé xac dinh dugc chiéu dai khi nang thung & goc tdi da, ta v& duong tron tim O, ban
kinh O,C cat chiéu dai thung tai diém C'. Tir diém C'ta vé mot duong trong ban kinh

AC dé xéac dinh diém A'. Tiép theo tir A v& ban kinh AB dé xac dinh diém B'. Réi tur
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d6 ta ndi cac diém AB', AO,, BO, ta dwoc mot tam gide ABO, d6 1a vi tri co ciu

nang & goc thung tdi da. N6i A va C' ta duoc tay ning & vi tri thing ¢ goc t6i da. Noi

O, véi B ta s dugc chiéu dai lam viéc cua xy lanh.
Kich thuéc xy lanh ban dau
0,B*=0B* +00,> —2x0,Bx00, xcos ¢

370> = OB +1312% — 2x O,B? x1312x c0s10°

_ 2584,14+ \/ 2584,14% — 4x1584444

OB
' 2

O,B =1584 (mm)va O,B =1000 (mm)
Xét trén co cau dong hoc thi O,B =1000 (mm)théa man
Ap dung dinh 1y cosin cho tam giac AO,B

AO, +BO,” —AB? _ 450° +370° — 220°

CosAO,B = : .
2x A0, xBO0, 2x450x 370

=0,874

Suyra AO,B =29,1°
Goi U 1a vector tir O, d&n A'ta c6 U =(0,1)

T O, quay vector U theo chidu kim ddng hd véi goc 29,07°s& ra husng cua O,B’

Ta co
X = sin29,07°x370=179,77
y ,=C0s 29,07°x370=323,39
=> B =(179,77;323,39)
Ta co
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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0, = (1312;1)

B = (179,77;323,39)

OB =4/(179,77 +1312)* +323,39* =1526,42 (mm)

Ap dyng dinh 1y cosin cho tam gidic O,BO,

0,B?+00,’~0,B? 1526%+13122 — 370’

CosBO,0, = :
o 2x0,B' x00, 2x1526x1312

=0,977

Suyra BOO, =12,2°
Khoang cach tam chét xoay xy lanh O, va tim bat dau cia xy lanh trén gian nang
O vi tri ban dau goc nang thing ¢ =10° thi O,B =1000 (mm)
O vi tri cudi géc nang thung ¢, =55° thi OB =1526 (mm)
Hanh trinh nang cua xy lanh
S=0B —0,B=1526-1000 =526 (mm)
Goc cua tam xy lanh véi phuong ngang o, =12,2°

9.3.2. Xdc dinh lwe néng can thiét
Pé tinh duoc lyc nang thung trong thuc té ta phai tinh khi xe day tai ta c6 so d6 dong

luc hoc co cdu nang thing
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1312

Hinh 9.4. Bong luc hoc co cAu nang thung

Tai trong tac dung 1on nhét vao xi lanh thay luc khi 6 to bat dau nang thung

R B - &
Gy +Q Re
R«‘rA Ry o2u 03
21065
Hinh 9.5. Trang thai khi 6 t6 bat dau nang thung
R, - Luc nang cua xy lanh thay lyc
R, - Luc tac dung cua gian néng 1én xy lanh
R, - Luc tac dung cua tay nang 1én gian nang
R_ - Lyc tac dung cua gian néng 1én tay nang
R, - Luc tac dung cua tay nang tai thoi diém bat dau nang thung
R. - Lyc tac dung cua thung lén tay nang
G,, + Q- Trong lugng cua thung va hang
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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Dé x4c dinh gid tri luc nang can thiét cua xylanh thay luc tai thoi diém bat ddu nang
thung ty d6 va phan luc tai cac gbi do ta tién hanh tach cac khau lién kiét cua co cau

nang ha nhu sau
+ Xét khau gom thung va khép O,, C chinh 1a diém bat tay nang véi thung

Gia thiét coi tai trong tap trung cua trong luong nang dat tai vi tri giita caa khung phy,

sau khi xac dinh khoang cach ta c6 diém dat luc cach O,1a a=2106,5 (mm)

Phan lyc tai khép lién két tai C 1a R_c6 phuwong nhu hinh vé

&
Re
C
Gy*Q ®o
2106,5
Hinh 9.6. So d6 xac dinh phan lyc tai khop C
Lap phwong trinh can bang momen quanh chét O, ta ¢6
R, =(G,, +Q)x 21065 _ 15167« 9,8x 21065 _ 460480 (N)
Xét thanh AC
So dd tac dung lyc 1én don nang AC nhu hinh vé&
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
V& Sy Tién
Hoang Trung Hiéu

Lé Kim Huy 245



Thiét ké 6 16 tdi co thing tw @6 dua trén co sé 6 t6 THACO HD270

Hinh 9.7. So d6 xac dinh phan luc tai khop A

Tir so do lyc tac dung ta co
R, =R, =469480 (N)
Xét khau O,AB

Dit cac lyc tac dung vao khau O,AB trong d6 R_1a phan lyc tac dung 1én gbi C do xy

lanh thay lyc ta c6 so dd lre tac dung nhu sau

Hinh 9.8. So d6 xac dinh phan luc tai khép B

R, =R, x 169 _ 460480 29 _ 347992 (N)
228 228

Vay luc can thiét tac dung 1én xy lanh thuy luc
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F =R, =R,.=347992 (N)

Vay luc nang dé nang duogc thung 1a F =347992 (N)

Hinh 9.9. Co ciu nang ha thung

9.4. Thiét ké cac phan tir co ban ciia hé thong ning thung
9.4.1. Xy lanh thay luc

Lya chon cac thong sb co ban cua xy lanh

Dua trén két qua tinh toan dong hoc ciia co ciu nang ha thung ta c6 cc thong s6 dong

hoc nhu sau

L =1526 (mm)

L, =1000 (mm)

S =583 (mm)
q=153(kG/cm?)

Trong d6 L - Chiéu dai xylanh & trang thai thung duoc nang & Vi tri cao nhét

L, - Chiéu dai xylanh & trang thai tinh
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S - Hanh trinh lam viéc
q - Ap suat bom dau
Xac dinh duong kinh trong cua xylanh

Dé c6 thé nang thung & vi tri thdp nhit ban dau thi dudong kinh xylanh phai théa man

cong thuc sau

2
X7 pogs [2XP

T (9.12)

Trong d6 P - Tai trong 16n nhét tac dung 1én can piston
d - Buong kinh trong cua xylanh thay luc

q - Ap suét dau trung binh cua hé thong thay luc

4%35509
d> /— ~17
153<314 " (cm)

Vay ta chon dudng kinh trong cta xy lanh 1a d =17 (cm) =170 (mm)

Thay s6 vao cong thirc ta co

Xéc dinh chiéu day thanh xylanh
Pé tinh todn dudng kinh ngoai ctia xy lanh ta ¢ thé tién hanh theo hai cach sau

+ Cach tht nhit ta c6 thé tinh dudng kinh ngoai theo phuwong phap tinh toan cua sic

bén vat liéu
+ Céch thir hai ta c6 thé chon dudng kinh sau d6 kiém nghiém lai

Viy dé tinh chiéu day cta thanh xy lanh ta st dung phuwong phap tha nhat. Theo stc

bén vat lidu ta c6 cong thic xac dinh chiéu day thanh xy lanh nhu sau

x d
t=_d (9.13)
2 % [0']
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o
Trong do [G] = FC

O day ta chon vat liéu ché toa xy lanh 1a thép C45thi ta co o, =360 (Mpa)
N- Hé sb du trir bén talay n =2

=> [O‘] =?=180 (I\/Ipa)

153x170

Vay ta oo t = 2
e T 180x10

=7 (mm)

Vay ta chon chiéu day thanh xy lanh 1a t = 7 (mm)
Xéc dinh duong kinh can piston

Pé xac dinh duong kinh can piston ta cin ci va tai trong tac dung khi piston 1am viéc
véi tai trong 16n nhat. Theo két cdu cua piston thi khi lam viéc n6 chi chiu tng suat nén

nén theo stc bén vat lidu ta c6 cong thie xac dinh dudng kinh can piston nhu sau

Tinh theo diéu kién bén

L o] (9.14)
F

Trong d6 P - Tai trong tic dung 1én can piston

2

: . d
F - dién tich can piston F = ﬂx4 L

[G] - Ung suét cho phép cua vat ligu

Thay vao ta c¢6 cong thirc xac dinh duong kinh can piston

4x P 4x35509%x10
d, > = =50,13
' \/ﬂx[a] \/ 77 x180 (mm)

Tinh theo diéu kién 6n dinh
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P
= <[o]xe (9.15)

Trong d6 ¢ - Hé s6 giam wng suat cho phép @ =0,5

4x P 4x35509x%10
d, > = =70,09
: \/ﬂxO,Sx[a] \/ﬂx0,5x180 (mm)

Cin clr vao diéu kién trén thyuc té chon theo kinh nghiém thoa man diéu kién 6n dinh
chon d, =70 (mm)

Dién tich piston

2 2
A= ”X4D -7 _ 526,87 (cm?) (9.16)
Ap suat 1am viéc
_FR 3909, (kG /cm?) (9.17)
A 226,87

Thé tich 1am viéc cua xy lanh

V=Dt xS = L x170°x 222 11,03 (1) (9.18)
4 4 10

9.4.2. Mdy bom thity luc
Bom 1a mot loai may thuy luc nhan ning lwong tir ngoai dé truyén cho chat long, nho
d6 co thé dua chat long 1én cao hodc di xa. Trén xe tai thiét ké nom thuy lre dugc dan

truyén tir hop sé qua hop trich cong suét
Luong dau 1y thuyét qua bom

R

= 9.19
zxD?/4 (9.19)

P
Trong d6 p - Ap suit thiy luc trong bom
Q- Luu lugng cia bom thuy luc

R - Luc tac dung vao xy lanh thuy lyc
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D - Buong kinh trong cua xy lanh thay luc

35509
= =157 2
P=—"T7 (kG /cm?)
4
Luu luong cia bom thuy luc
2
Smax XTEX——
Q= % (9.20)

Trong d6 S__ - Hanh trinh nang 16n nhat cua xy lanh thay luc
t- Thoi gian nang thung hét hanh trinh t =15 giay

Khi dé lIvu luong ctia bom tinh dugc 1a

17°
52,6><72'><T ;
= =795,52 (cm° / gia
Q = (cm*/ giay)

60
— 795,52 (cm® / gidy) = 795,52 —47.73 :
Q (cm’/ giay) * 1000 (1/ phat)

Cong suat bom thuy lyc
N =0Qx p=47,73x157x1000 = 7470951(chm / phut) (9.21)

N =1245,18 (kGm/s)

Luu luong riéng cta hé théng
Tham khao dong bom PL thi s vong quay lam viéc 1a 2200 (v/ ph)

o —Qx1000 _47,73x1000
™ 2200

b

=21,7 (cm’ /vong) (9.22)

Ta chon loai bom PL.20Véi cac thong sb cu thé sau

Luu luong riéng cia bom q, = 22 (Cm3 /Vbng)
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Ap sudt cho phép Ion nhét p =250 (bar)

Téc do lam viéc n, = 2200 (v/ ph)

Duong kinh vong chia

- ﬁ 9.23)
Trong d6 q - Luu luong riéng ctia hé thong
M- Modul banh rang
b - Bé rong banh ring
Taco m=1+4(mm) chon m=3(mm)
b=(8+12)xm =>b=10x3=30 (mm)
21,7
= m =3,8(cm)
S riang ctia banh ring
Z= % = % =12,8 (rang) (9.24)
=>z =13 (rdng)
Puong kinh dau riang
d, =mx(z+2)=0,3x(13+2)=4,5(cm) (9.25)
Khoang h¢ dinh rang
C:O,me:0,2x0,3=0,06(cm) (9.26)
Duong kinh chan rang
d, =d—-2x(m+c)=38-2x(0,3+0,06)=31(cm) (9.27)
Chiéu cao ring
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h=2xm+c=2x0,3+0,06=0,66 (cm) (9.28)
Bo truyén cong suit PTO
Cong suit yéu cau

o_ Pxq_154x47,73
600 600

=12,22 (kw) (9.29)

Momen trén truc PTO

_ 9550x P 9550x12,22
n 2200

T

=53,02 (N.m) (9.30)
Dé cho hé thdng thuy luc hoat dong thi luu lwong can thiét cua bom

Q, 247,731/ ph<=> 1% 5 47 73 sy » 27, 73x1000
1000 0,

n, =—=¢ (9.31)
Trong d6 n, - S6 vong quay ctia dong co
n, - S6 vong quay ctia bom
i- Ti s0 truyén hop trich cong suat PTO

Chon n,, =1500 (V/ ph) tai s6 vong quay dat momen cuc dai cua dong co. Thay vao

biéu thtrc ta co

1500 % 22 .
I<———<=>1<0,69
47,73x1000
9.4.3. Van an toan
Chon van an toan
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Trong so d6 thuy luc c6 trang bi Mot van an toan nam trén dudng dau 16n hé théng.
Khi dau bi qua ap thi van an toan nay hoat dong nham dwa dau thay luc tro vé thing
dau.
Ap suét 1am viéc cua hé thong 1a 154 (bar). Do d6 khi chon van an toan ta tinh thém
10% ap suit hé théng.

Prax = P+10%x p=154+10%x154 =169 (bar) (9.32)

Do d6 ta chon van an toan Parker A06G2

Hinh 9.10. Van an toan

1. Nap van 5. Vong xa dudi
2. Piéu chinh 16 xo 6. Dia van
3. Lo xo 7. Vong xa trén

4. Than van

9.4.4. Van mét chiéu

Ap sut lam viéc téi da 206 (bar)
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Nhiét do lam viéc —23°dén 204°

Hinh 9.11. Van mét chiéu

1. Pai 4¢ 4. Than van
2. Oc diéu chinh 5. Pia van

3. bé van 6. Lo x0

9.4.5. Van tiét luu

Ap suat lam viéc t6i da 250 (bar)

Luu lugng t6i da 50 (17 ph)
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1

Hinh 9.12. Van tiét lvu

1. Nap diéu chinh 3. Lo xo

2. Than van

9.4.6. Van phin phéi

Ap suat lam viéc téi da 250 (bar)

Luu luong t6i da 60 (1/ ph)

i

ll1 2 3

AW

i\l A i/ /

MY AR

Hinh 9.13. Van phan phi
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1.Cangat 5. Cira vao 9. B6 ¢b dinh bi
2.Mé6c kéo 6. Vo van phan phdi 10. Ong truot

3.Nipday 7. Curathoat chatlongrori  11. Tai moc

4.Craxa  8.Nipvan

9.4.7. Puwong éng thay luc

Puong dng thay luc duge phan thanh 2 loai, dng ctimg va 6ng mém. O céc vi tri ¢b

dinh (vi du nhu tir thung dau t6i van phan phdi ...) thi ta st dung 6ng ctimg. Con & Vi

tri di dong (vi du nhu tir van phan phdi t6i xylanh ning ha thing xe ben ...) thi ta sir

dung 6ng mém nham t6i wu hoa qua trinh chuyén dong cua co cau.

Chon kich thudc dng cing

d=10x [ 2*9 (9.33)
37T xV
Trong d6 d - Kich thuéc duong éng dan
Q- Luu lwong qua 6ng dan
V - Van téc dau chay trong duong 6ng
Poi Q=47,73(1/ ph) =8x10* (m*/s)
O dau ong hut
2 107
Vo =1,4(M/8) = d =10x |28 _g99(m)
3rx1,4
O dau 6ng hoi
4
v =3 (m/S) =d =10x ’—2X8X10 =0,08 (m)
37 x3
O 6ng ap
-4
v =5 (m/S) =d =10x —2X8X1O =0,06 (m)
37 x5
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Chon kich thudc dng mém

Nhan hiéu Parker

DPuong kinh trong 12,7 (mm)
Duong kinh ngoai 20,7 (mm)

Ap suét 1am viéc 16n nhit 160 (bar)
9.4.8. Tinh chon thiing ddu thiy luc

Trong qua trinh 1am viéc dé co cau thity luc co thé hoat dong binh thudng va lién tuc,
ta can trang bi thung dau thuy lyc. Dung tich ctia dau thuy lyc phai dam bao it nhat nang
dugc thing xe ben, ngoai ra trong qua trinh lam viéc dau thary luc néng 1én theo thoi
gian cho nén dé an toan ta chon dung tich thung dau thuy luc nhu sau

V

ngies = 18X Qo =1,8x 47,73 =85,91 (lit) (9.34)
9.5. Kiém tra cac chi tiét

Do an toan ctia xy lanh khi tién dén gigi han hanh trinh cuc tiéu va cuc dai

Dé dam bao an toan cuia xy lanh khi tién dén gisi han hanh trinh cuc tiéu va cuc dai tién
hanh Iya chon khoang hanh trinh dy trir va khoang cach tir ddy piston khi & vi tri thap

nhat toi dy xy lanh khoang 20 +30 (mm)
Chon khodng hanh trinh du tr&t L, =25 (mm)
Khoang cach tir day piston khi & vj tri thap nhat téi ddy xy lanh Ly =26 (mm)

9.5.1. D on dinh ciia 6 té khi ha tdi

Qua trinh trit hang cua 6 to ty d6 dién ra cham, sy mét 6n dinh cia 6 t6 tu do khi trit
hang ciing dién ra rat cham. Khi ning thung cung voi hang, trong tim cta thung va hang
dich chuyén dan ra phia sau lam thay d6i lién tuc phan bd tai trong 1én cau trudc va cac
cau gitra va cau sau. Khi trong tAm vuot ra bén ngoai chan dé sé mat 6n dinh xay ra cau
trudc cua 6 t6 bi nang 1én khoi mat dat. Trong bai toan nay ta kiém tra 6n dinh doc cua

6 t6 trong diéu kién do.

Khi 6 t6 bat dau lat [y momen véi diém O, ta c6
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> M, =(G, +Q)xx-1000xG, =0

~ 1000xG, _1000x11400
G,+Q) 12167

=937 (mm)

Tir gi4 tri cia X ta xac dinh duoc goc quay thung khi 6 t6 bit dau nang banh xe cau trudc
khoi mat duong 1a 55°. Trong thyc té lac trit hang khi thung nang 1én dugc 10° thi ndp
thuing mé ra va hang bat dau duoc trat xudng, khi thing nang 1én 55° thi hang trit hét.

Nhu vay 6 t6 thiét ké hoan toan dam bao 6n dinh khi trit hang.

9.5.2. Tinh todn lip ddt thing tw do

Thung tu & duoc bt véi khung 6 to bang 2 chdt quay nang ha mdi bén mot chdt va cac
tai chong x6 ngang. Luc tac dung 16n nhat khi phanh gap. Cac chdt nay bj chén dap do
luc quan tinh khi phanh

Gia téc cuc dai khi phanh

3, :ﬂxg:ojxg,gl:a,s?(m/sz) (9.35)
Trong d6 1 - Hé s6 ma sat gia tri thuc té c6 thé dao dong tir (0,6+0,85)
g - Gia toc trong trudng

Bang 9.4. Bang dau vao chét quay

TT Thong sb Ky hiéu Gia tri Pon vi
1 Tai trong Q 10710 kG
2 Trong lugng thung Q,, 1457 kG
3 | Giatdc cuc dai khi phanh J, 6,87 m/s2
4 S6 chét [ 2 Cai
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5 Puong kinh chét D 60 mm

6 | Chiéu dai lam viéc cua chét L 100 mm

7 Gidi han chay cua vat li¢u o, 2300 kG / cm?
lam chdt c20

Luc quéan tinh khi phanh véi gia tc I6n nhat

J
P =(Q+Q,)x—= =(10710+1457)xg’gz=8571(kg) (9.36)
g ,
Ung suét cét
P xgx4
g =98 STLABA ) 78N /mm?) 9.37)
(I xrxD ) (2><7r><60 )
Ung suat chén dap
P x 8571x9,81
29 IVOBL 6 06 (N /mm?) 9.38)

7 “{IxDxL)  (2x60x100)

Ung suat cit cho phép
[7.]=0,3x0,, =0,3%2300 =690 (kG / cm?)
Ung suat chén dap tinh cho phép
[0.4]=0,8x0,,=0,8x2300=1840 (kG / cm”)

Chét xoay du bén thoa mén diéu kién

9.5.3. Tinh todn kiém bén chét xy lanh
Chét xy lanh chiu lyc 16n nhat tai thoi diém bat dau nang thung. Do duong kinh chét
bang nhau ma chiéu dai chiu cit cua chét 1ap xy lanh véi gia bat trén khung phu nho

hon nén chi can kiém tra bén cho chét nay.
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Bang 9.5. Bang ddu vao chét xy lanh

TT Thong sb Ky hiéu | Gia tri Don vi
1 Luc ning thung Q, 35509 kG
2 Puong kinh chét D 70 mm
3 Chiéu dai lam viéc cta chot | 130 mm
4 S6 chét xy lanh i 1 cai
5 | Gigi han chay cua vat liéu lam chot o, 3600 kG / cm?
C45

Ung suat cat

_ Qxgx4 35509x9,81x4
_(ixﬂ'xDz)_ (1><7Z'X702)

=90,56 (N /mm?) (9.39)

Ung suat chén dap

Q xg 33509x%9,81 2
o, =—<t = =38,28 (N /mm 9.40
o (i><D><I) (1><70><130) ( ) (9.40)

Ung suat cit cho phép
[7.]=0,3x0,, =0,3x3600 =1080 (kG / cm?)
Ung suat chén dap tinh cho phép
[0,4]=0,8% 0, =0,8x3600 = 2880 (kG / cm?)

Chét xy lanh du bén théa man diéu kién
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9.6. Tinh toan bén
9.6.1. Tinh bén hai dim dec khung phu

Ta tinh bén trong trudong hop hai dim doc chiu luc 16n nhit, d6 1a luc vira nang thung.
Luc tac dung 1én hai dam doc ddy thung bao gdbm

- Tai trong cua hang hoa
- Trong luong phan trén cia thung theo phuong thing dung tir trén xudng
- Phan lyc do luc day cua piston tao ra théng qua co cau trung gian tac dung vao

thung

Gia thiét cac phan luc déu ddi xung qua mat phang doc cua xe, nén ta chi can tinh bén
cho 1 dam. Xem nhu tai trong phan bd déu trén sudt chicu dai cua thung xe thi tai trong

phan bd trén mot nira xe sé 1a
Q =Tai trong toan bo dé 1én hai ddm doc /2 chiéu dai dam
Trong lugng toan bd dé 1én hai dam doc bao gom
Trong lugng hang hoa G, =10710 (kg)
Trong lugng thung G, =1457 (kg)
Vay trong lugng toan bo s€ 1a
G =G,, +G, =10710+1457 =12167 (kg)

Suy ra q :% =1486,95 (kG/m) =14581,93 (N /m)

Luc day do piston tao ra tac dung 1én thung

R=e =200 - 230531 (KG) = 234898,42 ()

Momen udn 16n nhat tai giira dam
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_ RxL  234898,42x4,091

=240257,78 (N. 9.41
mx =g 2 (N.m) (9.41)

Thép chit U140x58x 4,9 (mm)
Momen chdng ubn cua dam tai mat cat nguy hiém

W, = B><6H3 _ 58 x140°

= 26525333 (mm’) =0,026525 (m*)

Ung suat phat sinh tai mat cit c6 momen 16n nhat

o, = My, _ 240257,78 =9057672,3L(N /m?) (9.42)
W,  0,026525

Ung suat cho phép cua thép CT3 [GU] =240 (Mpa)

So sanh ta thay o, < [Gu] do d6 dam du bén

Ung dung 1én pham mém tinh toan stc bén vat liéu sir dung phuwong phéap phan tir hitu
han RDM
Két qua mo phong

Gia tri o, =50,99 (Mpa)

NORMAL STRESS [ MPa 1
Y

50.99

} ? .?.
o 1 2 3 4 5
X(mm)=0.00 695.50 2045.50 3395. 50 4053. 00
——LDOWER FIBER
Hinh 9.14. Biéu d6 momen uén
9.6.2. Tinh bén thiing
Tai trong phan bd 1én day
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W= px gxh=1600x9,81x0,744=11673 (N /m*) =11,673 (kN / m?)
(9.43)

Momen I6n nhat

2 2
_ WX B _ 11,673x 2,2 _ 7,06(kN.m)

M 9.44
e =g (9.44)
Ung suat ubn tim day
Mat cét ngang tim chit nhat b=1(m), h=0,005 (m)
Momen quan tinh
3 3
| = Bt _1x0,005 =1,04x10° (m*) (9.45)
12
Ung suat udn
M x D 7060 2900
c=— 2= 2 _16,97x10° (Pa) =16,97 (MPa)  (9.46)
| 1,04x10
So sanh ta thdy o < [O' ] do d6 thung du bén va an toan
ba ngang san thung
Bang 9.6. Bang thong s6 dau vao vat li¢u san thing
Tén goi Ky kiéu Gia tri Don vi
Khoi lugng hang hoa G, 10710 kg
Khéi lwong thung chwa khung xuong G, 908 kg
Khoi lwong xuong hai thanh bén G, 219 kg
Khéi lwong xwong vach trudc G, 43 kg
Khoi lwong xuong vach sau G, 57 kg
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Chiéu dai da ngang doc L 4813 mm

Chiéu dai da ngang ngang L, 2200 mm

Vit lieu dam doc thép hop 100x50x 4 (mm), thép hop dam ngang 80 40x 4 (mm)

Trong luong phin bd dé 1én cua san va hang tac dung 1én mdi thanh da ngang

G,+G, +G, +G,+G,
L xn +...+L xn,

P=

(9.47)
Trong d6

P - Trong luong phan b

G, - Khéi lrong thung chua c6 khung xuong

G, - Khéi lugng hang hoa

G, - Khéi lugng xuong thanh bén

G, - Khéi lugng xuong thanh trudc

G, - Khéi lugng xuong thanh sau

L - Chiéu dai thanh da ngang

n - S6 luong da ngang

10710 +908 +219 +43 +57

ay P= =0,451 (kg /mm) =4,51 (N /mm
Y T 4813 %2 +2200 7 +728 X2 (kg /mm) ( )
Két qua md phong
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Y
X Effort tronchonl 5 ma TV = 7L N - wax T2= 000N
o Beam 24~ 1 = 0.0 wn

Hinh 9.16. Biéu d6 momen uén da ngang

||\|> - ”m
/ -
i - ‘
== Y

v
x Module de La cont rainte nornale ( MF +N ) : nax = 193.27 HPa
max i Bean 10 - X = 0,00 mn
Hinh 9.17. Biéu d06 trng suat tong hop da ngang
Nhom sinh vién thyc hién: Tran Anh Tuén Huéng dan: TS. Luu Bic Lich
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9.6.3. Kiém nghiém bén lién két giiva thiing xe va chassi ben

Giira thung va chassi duoc lién két v6i nhau nho 2 chét xoay thung va 2 chét xoay &
cang nang. Nhu vay luc 1am xé dich thung so véi chassi s& tic dung 1én 4 bac chét
xoay ndy. Do d6 phai kiém tra bén chi tiét nay

Ché do tai trong tinh toan 13 trong ché d6 phanh gap

Diéu kién tinh toan 13 ng suét cat sinh ra ¢ chét phai bé hon wng suat cat cho phép

4xF
= <
T ﬁxdz_[r] (9.48)
dxF
=>d 2
70X

Trong do
F - Luc tac dung 1én mot chét gia thiét cac chdt chiu lyc nhu nhau do d6 F = Z

P - Luc lam xé dich thung
Luc quén tinh 1am x¢& dich thung

Fo=mx j,. = Cx I 12167687 _gpy4 (kG)=83521,92 (N)

g 9,81

Do thung lién két véi chassi thong qua cac tam cao su do d6 s& sinh ra luc ma sat
Foo =G x f (9.49)
Véi f - Hé s6 ma sat giita dém cao su va thép f =0,5

Suy ra F,, =13167x0,5=6068,51 (kG) =59658,5(N)

Luc lam xé& dich thung

P=F,—F, =83521,92-59658,5 = 23863,4 (N )

Luc tac dung lén mot chét
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F

23863,4
= — =5965,85
; (N)

Vi chét 1am bang thép CT 3
[z]=0,3x0,, =0,3x 2300 =690 (kG /cm®) = 68 (N / mm”)

Tir d6 ta xac dinh dugc dudng kinh ti thiéu cua chdt
d> 2965,85x4 =10,57 (mm)
3,14 %68

9.6.4. Kiém nghiém lién két bu long giiva cum thiing tw dé véi chassi

Pam bao do bén chét

Ché do¢ tai trong tinh toan 13 trong ché do phanh gap
Piéu kién dam bao khong co su xé dich giira cum thing ty d6 voi chassi 1a

P> th

F,. - Luc quén tinh do trong lwong cum thung hang va tai trong sinh ra khi phanh

. Gx ] .
th =Mmx Jmax = T (950)

G - Trong lugng cum thung hang khi 6 to day tai

G =G,, +G, +G, =10710+1457 +122 =12289 (kG)

Suyra F, = G X Jnex _ 12289%6,87 _ 8606 (kG)

g 9,81

P .- Luc ma sat gitra chassi xe voi sat xi ben sinh ra do lyc ép cua cac bu 16ng va

trong lwong cua cum tu dd khi 6 to day tai

Pre = (P XN+ P, xN, +G)x fg (9.51)
Trong do
Nhém sinh vién thyc hién: Tran Anh Tuan Huéng dén: TS. Luu Bic Lich
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p.,- Luc ép 1 bu 16ng dwoc ché tao bang thép CT, co d =14 (mm) thi tai
trong bang 2000 (kG)

n,- S6 bu long n, =8

p,,- Luc ép 1 bu 16ng chit U duoc ché tao bang thép CT, c6 d =16 (mm)
thi tai trong bang 2500 (kG)

n,- S6 bu léong n, =8

f - Hé s6 ma sat giira chassi xe va sat xi ben f_=0,2
Viy P, = (20008 +2500 x8 12289 )>0,2 =9657,8 (KG)
Thoa man diéu kién mbi ghép dir bén

9.7. Mo phéng va danh gia két qua

Bén khung xwong thanh bén

Hinh 9.18. Lyc tac dung Ién thanh bén cua thung xe
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. Y
% Module de La contrainte nacnale ( WF +N )t moc = 14484 Wa
wax ¢ Bean - X = 830,16 mn

Hinh 9.20. Biéu do &ng suat tong hop cua thung xe
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2504 M

1w

=9

oM

Hinh 9.21. Két qua phan tich Gng suat
+ Ung suat t6i da [ 29,94 (Mpa) thap hon nhiéu so véi géi han chay cua thép Hardox
500 =>An toan vé mat ang suat
+ Mau xanh duong chiém phan 16n suy ra 1 két cau chiu duoc tai va da cang.
+ Vi trf (ing Suét cao c6 thé 1a ving can kiém tra k§ vé han hodc gia cudng cuc bo.

U 6231 Mg

H\‘.E-C

OIS

Hinh 9.22. Két qua phan tich d6 bién dang

+ Vi tri bién dang I6n nhat 0,6821 (mm). Pay la mot gié tri rat nho nam trong gisi han

cho phép cua két cau thép.
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+ Mau d6 /vang tap trung chu yéu ¢ thanh bén trén va goc sau thung =>day 14 noi bi

bién dang 16n nhat.

+ Thung chiju tai tét, bién dang nho, phan bd bién dang hop 1y, khong co diém bat
thudng. Co6 thé can nhic thém gan ting ciing & phan trén thanh thung néu muén téi wu

cung viing hon nita.

Hinh 9.23. Hé thong nang & vi tri trung gian

Hinh 9.24. Hé théng nang & vi tri 16n nhat
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KET LUAN

Do an tt nghiép voi dé tai: “Tinh toan thiét ké hé théng phanh, 14i, treo va thiét
ké phan thung tu d6 xe tai dya theo xe tham khao HD270” da duoc thyc hién nham véan
dung tong hop cac kién thire chuyén nganh vao mot bai toan thyc té trong linh vuc thiét

ké xe chuyén dung.

Thong qua viéc nghién ctru xe tai Hyundai HD270 — m¢t dong xe dugc danh gia
cao vé do bén, kha ning van hanh va tinh tng dung thyc tién — d6 4n d3 hoan thanh céc

no1 dung chinh sau:

- Phan tich va tinh toan hé thong phanh khi nén dam bao an toan, 6n dinh va
dap mg yéu cau ding xe trong cac diéu kién lam viéc khac nhau.

- Thiét ké hé théng 14i c6 tro lyc thuy lyc, dam bao kha nang diéu khién chinh
xac, nhe nhang, phu hop véi xe tai trong 16n.

- Lua chon va tinh toan hé thong treo dang nhip, nham nang cao kha niang chiu
tai, giam dao dong va tang d6 6n dinh cia xe.

- Thiét ké phan thung xe tu d6 véi thé tich va két cAu phu hop, dap tng tot yéu

cau van chuyén, nang — ha nhanh chong va an toan.

Qua qua trinh thyc hién do an, chiing em di c6 co hoi cang ¢6 kién thic 1y thuyét,
rén luyén k¥ ning tinh toan, tu duy thiét ké k¥ thuat ciing nhu kha nang lam viéc doc
1ap, nghién ctru tai liéu va ing dung phan mém chuyén nganh. Tir 46 méi thdy dugc dé
thiét ké, dua ra duogc mot chi tiét cia xe ra st dung va dat dugc nhiing chi ti€u vé an
toan, do tin cay qua that khé vo cung. Nhung ciing vi thé ma chung em cang hing hai
va tiép tuc phan d4u hon nira theo con dudng ma minh lya chon.

Xong trong qua trinh tinh toan con nhiéu sai sot va chua di sdu vao dé tai, mot
phﬁn do thoi gian han hep, thiéu trang thiét bi, viéc tinh toan va xir 1y cac sb liéu chi
mang tinh 1y thuyét. Tuy nhién, sau khi hoan thanh d6 4n nay, ban than em da hiéu rd
hon vé két ciu céc chi tiét ctia hé théng trén 6 t6.

Tuy d c¢6 gang hoan thanh tét ndi dung dé tai, nhung do thoi gian c¢6 han va kinh
nghiém thyuc té chua nhiéu, do 4n chic chian con ton tai mot sé thiéu sét. Em rat mong
nhan duoc ¥ kién dong gop tir quy thay c6 dé hoan thién hon trong tuong lai.

Mot 1an nita, em xin chan thanh cam on sy huéng din tan tinh cua thay Luu Duc
Lich, cung su hd trg cua cac thiy c6 trong bd mon, ban bé va gia dinh di gitp em hoan

thanh d6 an nay.
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