UY BAN NHAN DAN THANH PHO HO CHI MINH
TRUONG CAO PANG LY TU TRONG THANH PHO HO CHI MINH
KHOA CO KHi

o7

LY TU TRONG

COLLEGE

TIEU LUAN MON HQC
HOQC PHAN NGUYEN LY CHI TIET MAY
PE SO: 18

HVTH: NGUYEN BAO CHI

Nganh hoc: Cong Nghé O to
Lop hoc: 19T4-CNOS

GVHD: LU THI YEN VU

Thanh phé Hé Chi Minh — 12/2021

1




_ UY BAN NHAN DAN THANH PHO HO CHI MINH
TRUONG CAO PANG LY TU TRONG THANH PHO HO CHi MINH
KHOA CO KHI

g

LY TU TRONG

COLLEGE

TIEU LUAN MON HQC
HOQC PHAN NGUYEN LY CHI TIET MAY
PE SO: 18

Nganh hec: Cong Nghé O 6
Lép hoc: 19T4-CNOS

GIAM KHAO 1 GIAM KHAO 2

Thanh phé Hé Chi Minh — 12/2021




LOI NOI PAU:

M6n hoc nguyén Ii chi tiét may 1a mot mdn hoc rat hitu ich cho céc sinh vién nghanh
co khi va cong nghé 6 td cd thé gitp cho sinh vién c6 thé hiéu hon vé cng nghé co
khi,cong nghé & t6, nguyén Ii chi tiét may,ché tao may. Qua d6 sinh vién c6 thém kién
thire va cd thé nghién ctu thém vé chi tiét cua 6 t6.Kién thire vé 6 to rat nhiéu nén em
con thiéu hiéu biét va co thé gay ra sai 1am khso tranh khoi. Em mong thay cb c6 thé
gop y va gitp em hiéu biét hon vé chi tiét may cua 6 to dé sau nay c6 thé tng dung
trong cong viéc.

Em ciing rat biét on cac thay, cac cd trong mon hoc nguyén Ii chi tiét may cam on cac
thay cd rat nhiéu vi d tan tinh giup d& em dé em c6 thé nim bat duoc kién thirc va cé

thé 1am viéc thanh cong.
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CHUONG 1. BO TRUYEN BDONG PAI
TOM TAT LY THUYET

1.Khai Niém Chung
Truyén dong dai 1a truyén dong ma sét gian tiép, truyén chuyén dong va co nang (tai

trong) nho ma sat gitra dai véi cac banh dai gitta 2 truc kha xa nhau.

—

3 2

Hinh1.1: B Truyén Pai
Bo truyén dai thudng c6 hai banh dai (nhu hinh 1.1) gom: banh dan 1, banh bi dan 2 va
mot dai 3 mic cang trén hai banh dai nhd bo phan cang dai. Nho c6 ma sat gitta dai va banh
dai, banh din quay s& truyén chuyén dong va co ning sang banh bi dan.

1.2 Phan Loai B Truyén Pong Pai
* Phan loai theo vat liéu ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.

* Phan loai theo hinh dang mit cat day dai: Pai det, dai hinh thang, dai hinh lugc, dai tron.
dai rang.

+ Pai det c6 tiét dién 1a hinh chir nhat

+ Pai thang c6 tiét dién 1a hinh thang can, g6c ¢ dinh y = 40°

+ Pai luoc c6 nhiéu chan phan bé doc theo chiéu rong, & mit trong cua dai

+ Pai tron c6 tiét dién 12 hinh tron).

+ Pai rang c6 nhiéu ring phan b theo chiéu dai, & mat trong cua dai.



- Trong d6, dai det va dai thang duoc dung pho bién hon ca, dai tron chi dugc dung khi cong
suit nho, dai lwgc va dai rang dung khi cong suét 16n hoic can phai dam bao 1am viéc véi ti
sb truyén 6n dinh, khudn khé kich thuéc nho gon.

* Phan loai theo vj tri truc: Truyén dong hai truc song song quay cting chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nta chéo
truyén chuyén dong gitra hai truc chéo nhau goc gitta hai truc thuong 1a 90°

Phén loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén 1y an khop

a)
Hinh 1.2 Truyén Pong Pai Theo Cac Vi Tri

1.3 Uu diém va nhwoc diém caa bd truyén dong dai
a) Uu diém
- C6 kha ning truyén chuyén dong va co nang giita cac truc & kha xa nhau (> 15m).

- Lam viéc ém, khdng 6n dai c6 tinh dan hoi.
- An toan cho céc tiét may khac khi bi qua tai, vi dai s& trugt tron toan phan trén banh.
- Két cAu va van hanh don gian, gia thanh re.
b) Nhuge diém ‘
- Khuén kho kich thudce kha 16n (khi cung mat dieu kién lam viée, thuong riéng duong kinh
banh dai da 16n hon duong kinh banh rang khoang 5 lan).
- Ty sb truyén khong 6n dinh vi c6 truot dan hoi trén béanh.
- Lyc tac dung trén truc va 6 16n do phai cang dai (luc tc dung trén tryc va 6 ting thém 2 +
3 1an so véi trong truyén dong banh ring).
- Tudi tho thap khi 1am viéc véi van téc cao.
- Khi ding banh cang dai lam tang s6 chu ky bi uén cia dai, s& lam giam tui tho cia dai.
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1.4 Phwong phap cang dai
Trong qua trinh lam viéc dai s€ dan dan dén ra, sic cang giam xuong. Do do ta can phai dicu

chinh surc cang cua dai.

1.3 Piéu chinh cing dai nho trong lugng dong co

1.5 Vit Liéu Va Két Cau Pai
1.5.1 Vit liéu 1am dai

Vat liéu 1am dai thoa man d6 bén mai, 1au mon, hé sé ma st Ion, tinh dan hdi cao.

a). Dai det:
-Bao gom céc loai dai sau: dai da, dai vai cao su, dai sgi len, dai sgi bong, dai lam bang vat

lieu tong hop.

b) Dai thang :
-Dai thang gom c6 dai sgi Xép va dai sgi bén

1.6 Chiéu dai tinh toan :

Le=2.a+% (dy + dy)+ 220 d”

*Chiéu dai thwc té L:

- Pai det ; L=L,,+(100-400) mm

- Pai thang: L chon tiéu chuan L>L,,

1.7 Khoang cach truc chinh xac:

aCX = % (mm)
Trong d6 : k=L - n(dz d) (mm) ; A=—— d2” d1 (mm)

1.8 Goc om dai:

o=

10



= 180-57 . 222 (4o)

d,—d,

o= TT-
= - 22 (rad)

1.9 PONG HQC BOQ TRUYEN PAI
1.9.1 Van toc caa bd truyén dong dai
-Vi ¢6 hién tugng truot nén van toc vong v2 caa banh bi din cham hon van téc vong v1 cua

banh dan: v2=(1- &).v1

Trong d6 & 1 hé s6 truot, c6 gia tri tir 0,01 + 0,05
+ Pai vai cao su hoac vai = 0,01 + Paida = 0,015
- Van téc duoc xac dinh theo cong thuc:

+0 bénh dan:

_ T[.dl.nl
60000

+ O banh bi dan;

V1

_ m.dan,
60000

*Trong d6: d1, d2: Puong kinh banh dai dan va bi dan (mm)

V2

nl, n2: s6 vong quay banh dai dan va bi dan (vong/phut)
-Piéu kién dé khong xay ra hién tweng truwet dai:

Ft efa41
Fo>—.
— 2 efa

2. LUC TAC PONG LEN TRUC BQ TRUYEN DONG PAI

2.1 Luc vong :
2.T, 1000.P
Ft_ =

- d, v

+F (N)

Trong do: Ft: luc vong c6 ich (N)
P: cong suat (kW)
V: van toc vong cua banh dai (m/s)
T1: moment Xo&n trén truc
-Lyc trén nhanh dan (nhanh cing):
Fi=Fo+0,5.F (N)
11



- Lwc trén nhanh bi din (nhanh chung):
Fo=Fo-0,5.F (N)

- Luc tac dung [én truc banh dai (lwe hwong tam Fr):
Fr=2Fosin(Z)  (N)

-Hoic khi b truyén khéng c6 bd phén cing dai:

F.=3.Fo sin(%) (N)

12



CHUONG 2 BO TRUYEN PONG XICH
TOM TAT LY THUYET

1.Khai Niém Chung
1.1 Nguyén Li Lam Viéc Caa Truyén Péng Xich
Pia xich dan quay, ring cta dia xich day cac mat xich chuyén dong theo. Day xich chuyén

d6ng, cac mat xich day rang cua dia xich bi din chuyén dong, dia xich 2 quay. Nhu vay
chuyén dong da dugc truyén tir banh din sang banh bi dan nho sy dn khép cua ring dia xich
VvGi cac mat xich. Truyén dong bang an khap, nén trong bo truyén xich hau nhu khong co
hién tuong truot. Van téc trung binh caa banh bi dan va ti s6 truyén trung binh cua b truyén
xich khong thay doi.

1.2 Céu tao bd truyén déng xich
CAu tao chinh cua b truyén xich ¢6 3 bo phan chinh: dia dan 1,dia bi dan 2 va xich 3. Ngoai

ra, tuy trudong hop, cé thé c6 thém bo phan cing xich, bo phan béi tron, hop che. C6 khi

ding mot xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

Hinh 1.1 B truyén xich

1.3 Phan loai b truyén ddng xich
TUy theo cau tao, xich duogc chia thanh cac loai: Xich con lan, xich éng, xich ring

13



Hinh 1.3 Xich éng

e

Hinh 1.4 Xich rang

1.4. Uu va nhuge diém va pham vi sir dung cia b truyén dong xich
a). Uu diem:

- C4 thé truyén chuyén dong giira c4c truc kha xa nhau (Amax = 8 m).
- Kha nang tai cao hon dai.
- Hiéu suat truyén dong cao hon so véi dai, dat 1=0.96-0.98.

- Lyc tac dung 1én tryc nhé hon so véi truyén dong dai vi luc cing ban dau khéng lon.
14



- C4 thé truyén chuyén dong va cong suat cing mot lic dén nhiéu truc.

- Khong xay ra su truot nén ty sb truyén i khong doi.

- Kich thuéc nhé so véi truyén dong dai

b). Nhuoc diém:

- Gia thanh tuong d6i cao vi két cau phic tap.

- C6 nhiéu tiéng dn khi 1am viéc

- Van tdc tirc thoi cua xich va dia bi dan thay doi theo thoi gian (khdng 6n dinh).

- Y&u cau cham séc thuong xuyén (bdi tron, ...) va phirc tap hon so véi bd truyén dai.
- Chéng bi mon khi 1am viéc noi nhiéu bui va béi tron khong tot.

c). Pham vi st dung:

- Khoang cach truc xa dén 8m

- Dan ddng cho nhiéu dia xich

-P<110kW, v <15m/s,n<500v/p,u<8

- B truyén xich dugc dung nhiéu trong cdc may ndng nghiép, may van chuyén, va trong tay
may.

1.5 THONG SO HINH HOC CUA BQ TRUYEN PONG XICH

1.5.1 Bwéc xich
Budc xich pC, mm duoc tiéu chuan héa. Cling 1a budc cia rang dia xich trén vong tron di

qua tdm céc chét.
Budc xich pC co gia tri tir 12, 7+50,8 mm.

1.5.2 Pia xich
DPuang kinh tinh todn cua dia xich dan 1a d1 va cia dia bi dan 1a d2; cling chinh 1a duong
kinh vong chia cua dia xich, mm; 1a duong kinh cia vong tron di qua tam cac chdt. Puong
kinh vong chia cta dia tinh theo cong thuc:
Pc Pc.Z
d=—m =~ —

—_— s
sin 7

Z: s6 rang dia xich; pC: budc xich

1.5.2 S6 riing dia xich
- S6 ring dia dn Z1: Thiét ké chon: Z;=29-2u

-S6 rang dia bi dan:Theo cbng thuc :Z, =u. Z,

15



1.5.3. Khoang céch truc va sé mit xich:
a).S0 mat xich:

- Chon so bo khoang cach truc theo cong thirc a = (30 + 50).pc
- Chiéu dai xich L theo khoang cach truc:

n'(d2+d1)+(d2 -dq)?

L~ 2.a+ > p (mm)
-8 mét xich:
_2a_1 Zy~Zyy, Pc
X_Pc +2(ZZ+Zl)+( 21 ). a

*Chon chin dé két ndi d& dang

1.5.4. Khoang céach truc chinh xac
Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau:

a :0,25.PC[(X — %)"'\/(X _ %)2 _g (22_21)2]

2

-Dé bo truyén xich lam viéc co do chung binh thuong, ta giam khoang cach truc a mot
khoang Aa=(0,002+0,004)a

Aa=(0,002-0,004).a (mm)

ax=a—Aa (mm)
1.6. PONG HQC CUA BQ TRUYEN PONG XIiCH

1.6.1. Van téc va ti so truyén trung binh
- Van téc b truyén xich:

m.dy.n Pc.Z;n
V1= ———=———= (m/s)
60000 60000

" 60000 60000

Vs _m.dan, _ Pc.Zyn, (m/S)

-Van tdc xich cang tang thi xich cang chéng mon, tai trong dong va tiéng 6n ting. Do d6 nén
chon v<15m/s
-Ti s6 truyén :

Z A Y 5 ’ X \ . QX N ,
u=t= n12: $6 vong quay cua dia xich dan va bj dan (vong/phut)
2 1

Z15: S6 rang cua dia xich dan va bi dan
1.6.2. Luc tac dung Ién truc b truyén déng xich:

-Luc vong Ft:
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_1000.P;

Fi=—— (N)
-Lyc tac dung 1én 6 va truc:
Fr:Km.Ft

Km: hé s trong luong xich.

Km=1,15 b truyén xich nam ngang hozc khi goc nghiéng < 40° .
Km=1 b truyén thang dung.

Ft: luc vong cé ich (N).

1.7. TRINH TU TINH TOAN THIET KE BQ TRUYEN XiCH
K:Ko.Ka.ch.Kb.Kr.Kw

Céc hé sb dugce tinh nhu sau :
-Ko: hé s6 xét dén anh huong cua vi tri bo truyén: khi dudng néi hai tim dia xich hop
véi duong nam ngang mot goc nho hon 60° thi Ko=1; néu 16n hon 60° thi Ko=1, 25.
-Ka: hé sb xét dén anh huang cua khoang cach tryc hay chiéu dai xich, xich cang dai
thi s6 lan an khép ciia mdi mat xich trong mot don vi thoi gian cang it, do d6 xich s&
it mon hon. K, tra (bang 1.5)
-Kge: hé s6 xét dén anh huong cua kha nang diéu chinh luc cang xich: néu tryc diéu
chinh duoc thi Kg=1; néu diéu chinh bang dia cang xich hodc con lan cing xich thi
Ka=1,1; néu truc khong diéu chinh dugc hoac khong cé bo phan cang xich thi
Kg=1,25
-Kop: ¢ s6 xét dén diéu kién boi tron: néu bdi tron lién tuc Kyx=0,8; néu bdi tron nho
giot Ky=1; néu boi tron dinh ky (gian doan) thi K,=1,5 .
-K;: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong
Ién bo truyén twong ddi ém thi K,=1; néu tai trong ¢ va dap (hay va dap nhe) thi
K.=1,2+1,5; néu c6 va dap manh thi K,=1,8.
-Kyv: hé s6 xét dén ché do 1am viéc: 1am viéc mot ca thi Ky,=1; lam viéc hai ca thi
Kw=1,12; lam viéc ba ca thi K\=1,45
Bang 4.2. Hé s6 Ky
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a <25.P, (30+50).P;

(60-80).P,

Ka 1,25 1

0.8

-Tinh céng suit tinh toan Pt theo cong thic:

Py = ="Z2 X Py < [P]

X

Trong do :
P1: Cong suat
[P] :Cong suat cho phép cua bo truyén day budc xich pe

Z A A ,
KZ:% (hé so rang dia xich)
1

Kn= % (hé sé vong quay , gié tri nos tra bang 4.3)

Ky:hé sb xét dén sé day xich x, néu x=1,2,3,4 thi K,=1;1,7;2,5;3

Bang 4.3. Lwa chon bwéc xich pc theo cong suit cho phép [P]

Buéc B‘féng Chidu dai| €018 suat cho phép [P] khi so vong quay ciia dia nhé
* kinh £ not, (vg/ph)

xich £ ong b,
Pe, (mm) d(',‘;;g (mm) | 50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600
12.7 3.66 580 |[0,19 068|123 1.68]206 242 | 27

12,7 4,45 890 0351271229 (313 (386 ' | 3.20
12.7 4.45 10,11 | 045 | 161 (291|398 1490 | " | "o | (o
15,875 | 5,08 11,30 10,57 12,06 13,72 5081626 ..., | o's | 755
15,875 5,08 13,28 (0,75 [ 2,70 | 4,88 | 6,67 (8,22 f "o | o O | o
19,05 5,96 17,75 | 1,41 | 480 [ 838 | 11,4 | 13,5 1‘53 e 1’2‘7
25.4 7,95 2261 320 11,0 19,0 25,7 | 30,7 o 33‘3 193
31,75 9,55 2746 | 583 119.3 | 320 | 42,0 | 493 | L0 6070 43i8
38,1 11,12 3546 | 10,5 348|577 | 75,7 | 88,9 5o IOjS
44,45 12,72 37,19 | 14,7 [ 43,7 | 70.6 | 88,3 | 101

50,8 14,29 4521 229681 | 110 | 138 | 157
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CHUONG 3 CHUYEN PONG BANH RANG
TOM TAT LY THUYET

1.KHAI NIEM CHUNG

1.1 Dinh nghia:
Truyén dong banh ring 1a truyén dong an khop truc tiép, trong d6 chuyén dong va tai trong

duoc truyén nho sy an khép cia cdc rang trén banh rang hodc thanh ring.

Bo truyén banh ring thudng ¢é 2 bo phan chinh:

- Banh ring dén 1, c6 dudng kinh d1 dwoc l4p trén truc dan |, quay véi s6 vong quay nl
cdng suat truyén dong P1 md men xoan trén truc T1

- Banh ring bi dan 2, c6 dudng kinh d2, dugc lap trén truc bi dan 11, quay véi sé vong quay
n2, cong suét truyén dong P2, md men xoin trén truc T2.

- Trén banh ring cé cac rang, khi truyén dong céc rang an khop voi nhau, tiép xic va day

nhau trén duong an khop.

"
>
= x }=-
L
Il
1, LA
- X =
H=— =
|

Hinh 1.1 So'P6 Bo Truyén Banh Ring Tru

1.2 Phén loai:

-Theo vi tri tuong d6i giira cac truc

- Theo tinh chat di d6ng cua duong tdm céc truc
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- Theo phuong cua rang so véi duong sinh
-Theo dang an khop

- Theo dang préfin rang

- Theo dang thay di chuyén dong

-Theo két cau

“hag g p AN

Hinh 5.2. Banh rdng tru Hinh 5.3. Banh rang con Hinh 5.4. Banh rang
hypecboloit

1.3 Uu va nhuge diém pham vi sir dung
1.3.1 U diém:
- Kich thudc nho, kha nang tai lon.

- Ti sb truyén khong doi;
- Hiéu suit cao, co thé dat toi 97 + 99%;
- Tudi tho cao, 1am viéc tin cay trong pham vi céng suét, toc d6 va ty sé truyén kha rong

1.3.2 Nhwoc diém:
- Cheg tao twong doi phuc tap.

- Doi hoéi do chinh xac cao.

- C6 nhiéu tiéng 6n khi van téc lon.
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- Chiu va dap kem.

1.3.3 Pham vi sir dung:

Bo truyén banh riang duoc sir dung nhiéu nhat so véi cac bo truyén co khi khac. N6 duoc sir
dung trong hau hét cac loai may. Truyén dong banh rang duwoc irng dung rong rai trong linh
vue co khi: tir ddng hd, khi cu dén cac may hang ning v.v...

1.4. THONG SO HINH HQOC CUA BQ TRUYEN PONG BANH RANG
1.4.1. Thong sé hinh hoc b truyén banh ring tru ring thing
- Buéc rang trén duong kinh vong chia t: ky hiéu t (mm), bang budc caa thanh ring.

- M6 dun m: M6 dun ctia rang banh rang, ky hiéu 1a m, don vi do 1a mm. Céc banh rang c6
cing md dun sé& an khdp duoc voi nhau. Gid tri ciia mé dun m dugc Iy theo day sé tiéu
chuan, dé han ché s luong dao gia cong banh ring sir dung trong thuc té.

Day 1:1; 1,25;1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25

Day 2: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11, 14; 18; 22

(ddu +: dn khép ngoai; dau —: dn khop trong)

Tén goi Ky hiéu Cong thire tinh

Mb dun m | Theo tiéu chuan TCVN 2257-77

Ti 'sé tmyén o . e B

(dau —: -.?m l-dniq-j ngoz‘a.;‘; dau +: a.n khop trong u(l) |u= E = 2—1

Dung dé xac dinh chiéu quay cua truc)

Duong kinh vong chia d d=m.Z

Chiéu cao dinh ring hy hs=m

Chiéu cao chan ring h¢ h=1,25.m

Chiéu cao ring h h=hs+h=2,25.m

Puong kinh vong dinh da di=m.(Z + 2)

Dudng kinh vong chan dr de=m.(Z - 2,5)

Bude ring t t=m.m

Khoang cach tam cua hai banh rang dn khop . 3 d,+d, m.(Z,1+Z)
aw = =

2 2

Bang 1.5 Cac thdng sé hinh hoc ciia banh ring tru ring thang

1.4.2. Théng sé hinh hoc b truyén banh ring tru ring nghiéng:

-buong kinh vong chia : d :
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- Chiéu cao dinh rang : h, : ha=m, (mm)

- Chiéu cao chan ring : hs : hs =1,25. m, (mm)
- Buong kinh vong dinh : d; da=mp.(Z2+2) (mm)
- buong kinh vong chéan : df di=m,.(Z-2,5) (mm)

- Khoang cé&ch tdm cua 2 banh rang an khéop

Bang 1.6. Cac thong sb hinh hec ciia banh ring tru ring nghiéng
Banh rang tiéu chuan : 8° < B < 20°

-Gitra khoang céch truc aw, goc nghiéng rang  va médun phap mn c6 su lién hé sau:

My (Z212Z1)
Aw 2.cosf3 (mm)
-Vatrday suyra:  cosf = m";Z:izl)

Tisd truyén:u=22 =22
ny 7
1.5. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG
1.5.1. Luc tac dung lén bd truyén dong banh ring tru ring thang
Khi xét luc tac dyung I&n bo truyén banh ring, ta chi xét luc tac dung 1én banh ring dan,
trén banh rang bi dan luc tac dung nguoc chiéu va cing do 16n véi luc trén banh dan

Hinh 1.7. Luc trong b truyén banh ring tru ring thang
-Lwc vong:
- Diém dit tai vi tri an khép

- Chiéu ngugc chiéu chuyén dong cua banh rang
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bo lon:

_ _2Ty _ 2T, _ 2Ty
Fu= Fo= = 2 = 20 ()
d1 dz m.21

*Trong d6: T1: Mo men xo&n trén banh dan (N.m)
m: md dun rang (mm) ; Z1: SO ring banh dan

- Lwe hwong tém :

- Biém dat tai vi tri dn khop

- Chiéu hudng vao tim banh ring dan

Do lon:

Fn=Fo=Fuy.tana

o goc an khop

Banh rang tiéu chuan o, = 20°

1.5.2. Luc tac dung lén bd truyén dong banh ring tru ring nghién
-Déi vai bo truyén banh rang tru rang nghiéng, gom cé cac lyc tac dung sau: Luc vong Fy

,Luc hudng tdm F, , Luc doc truc F,

Ny ]
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Hinh 1.8. Luc trong bd truyén banh ring tru ring nghién
-Lwc vong Fu:
-Diém dit tai vi tri an khép
-Chiéu nguoc chiéu chuyén dong cua banh ring dan
-bo l6n:
2T _ 2T, _ 2Ti.cosf (

Fu=Fpo=—=

d1 dz mpy .Z1

N)
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-Lwc hwéong tam:

-Diém dit tai vi tri an khop
-Chiéu huéng vao tim banh riang dan
-bo l6n:

_ Fpptana
- cosf3 (N)

-Lwc doc truc :

Fii=Frn

-Diém dit vi tri an khép

-Chiéu hudng vao mat rang 1am viéc

-Giatri:

Fa=Fa=Fu.tanpfl

B: Goéc nghiéng rang

o goc an khop

1.5.,3. Luc tac du[’lg Ién bd truyén dong bz'u}h rﬁng c¢on ring thang:

-D6i vai bo truyén banh ring con rang thang, gom cé cac luc tac dung sau: : Luc vong F;
,Luc hudong tdm F, , Luc doc truc F,

-Lwc vong:

-Ft1 tac dung Ién truc dan I, luc Ft2 tac dung Ién tryc 1.

- Piém dat: vi tri an khop

- Phuong cua Ftl va Ft2 tring voi duong tiép tuyén chung caa hai vong lan. Chiéu cua Ftl
nguoc Voi chiéu quay n1, chiéu cua Ft2 cling vai chiéu quay n2.

bo lon :

2T,

Fu=Fo=—

dina
Lwe hwong tam Fr (N)

-Trén banh dan luc Fr ¢0 :

- Biém dat vi tri dn khop

- Phuong chiéu: hudng vao tim banh rang Z,

-Trén banh riang bi dan : luc Fr; hudéng vao tim banh ring bi dan Z,
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-Gia tri:
Fra2 = Fto.tga.cosoz (N)
Fri = Fti.tgo.cosd: (N)
Lwc doc truc Fa (N):
-Diém dit vi tri an khép
-Luc Fy trén banh rang dan : nguoc chiéu va cung do 16n vai Fr
-Luc Fz : nguoc chiéu va cung do 16n véi Fy
-bo Léon :
Far = Fr.tgo.sin @1 = Fr2
Fa2 = Fro.tga.sin @2 = Fr1
Trong d6 : -ou: goc an khop ,612: goc mit ¢on cua banh dan va bi dan .

-Banh rang con :61 + 62 = 90°

Hinh 1.9 Lwc trong bé truyén banh ring con ring thing

CHUONG 4. BO TRUYEN DONG TRUC VIT
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4.1 KHAI NIEM CHUNG
4.1.1. Nguyén ly 1am viéc caa b truyén déng truc vit-banh vit
-Truyén dong truc vit thuoc loai truyén dong banh rang dac biét dung deé truyen

chuyén dong quay va tai trong gita hai truc chéo nhau, géc giira hai truc thuong 1a
90°.

-Truyc vit 1a mot truc c6 nhiéu vong ren, thuong bang thép. Banh vit ¢ cau tao tuong
tu banh ring nghiéng nhung dang ring khac, mat chan rang 1a mot phan cia mat

xuyén, thuong 1am bang hop kim mau.

Hinh 1.1. Hop giam téc truc vit

4.1.2. Phan loai b truyén déng truc vit-banh vit
- Theo bién dang (préfin) ren

-Theo vi tri twong ddi cua truc vit so véi banh vit
-Theo hinh dang truc vit
-Theo s6 méi ren

4.1.3. Uu va nhwoc diém va pham vi sir dung
1. Uu diém:

- Ti sb truyén 16n, c6 thé dén 1000.

- Lam viéc ém va khdng 6n.

- C0O kha nang ty hdm (trong mot vai trwong hop).
2. Nhuoe diém:

- Hiéu suat thip do ma sat.

- Can dung vat liéu giam ma sat (ddng thanh) twong ddi dat tién dé 1am banh vit.
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3. Pham vi #ng dung

- Co cAu banh vit—truc vit c6 hiéu suat thap nén thuong chi dung dé truyén cdng suit nho va
trung binh.

- Co cau banh vit-tryc vit dugc dung trong may nang chuyén, may cat kim loai, 6t0 v.v...

4.2. THONG SO HINH HQC CUA BQ TRUYEN TRUC VIT ACSIMET
- Médun m

m =t/ (mm)

t: budc ren truc vit = budc ren banh vit

Gia trj m duogc tiéu chudn hod theo hai diy theo thir tw vu tién sau:

Day 1: 1,0; 1,25; 1,6; 2; 2,5; 3,15; 4; 5; 6,3; 8; 10; 12,5; 16; 20

Day 2:1,5; 3;3,5;6; 7;9;12; 14

- Géc profin ren truc vit: a.=20° (do trong tiét dién doc truc cua tryuc vit)
- H¢é s6 dwong kinh truc vit ¢: chon theo tiéu chuan tuy theo modun m.
Gia tr1 q duogc tieu chuén hoa theo hai day theo thir ty vu tién sau:

Day 1: 8; 10; 12,5; 16; 20; 25;

Day 2:7,1;7,5;9; 11,2; 12; 14; 18; 22,4,

Chon hé s6 duong kinh q theo modul m

Modul m (mm) Hé s6 dudng kinh q

1,6 10; 12,5; 16; 20
2;2,5;3,15;4;5;8; 10; . A

125 8:10; 12,5; 16; 20

6,3 8,9; 10; 12,5; 14; 16; 20
16 8:10; 12,5; 16

20 8; 10

- Bwéc ciia dwong xodn oc: S = Z1.t

- 86 moi ren ciia truc vit: Z1 = 1 = 4. Truyén cong suat 1on khong nén lay Z1 = 1 vi
hiéu sut rat thap va bo truyén bi nong nhiéu.

- 80 ren banh vit Z2 (Z2 > 25 ): S6 rang Z2 khong nén it qua dé tranh bi cat chan
rang,

thong thuong chon trong khoang Z2 = 50 + 60 (rang).

- Puong kinh mdt tru lin ciia truc vit dI (mm): (bang dudng kinh mit tru chia cia
truc vit dcl): d1 = dcl = m.q (truong hop khong dich chinh)

Pé han ché s6 dao gia cong banh vit, ngudi ta tiéu chuan hoa cac gia tri m va q di doi
vé6i nhau (tiéu chuén hod gia tri m3+q)

- Dwong kinh vong lin bdanh vit d2 (mm): trung v6i duong kinh vong chia dc2:
d2=dc2=m.Z2

- Goc ndng cua ren truc vit ) (40): L =5° +20°
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- Duwong kinh mdt tru dinh ren del va mdt tru day ren truc vit dil :
del =dcl +2.m;dil=dcl-2,4.m

- Duwong kinh vong dinh rang de2 va vong ddy rdang banh vit di2:
de2 =dc2 +2.m; di2 =dc2 - 2,4.m

- Khodng cdch truc ciia b truyén khong dich chinh:

d

cl+dc2

-NéuZ1=1,2thiCl =11 vaC2=0,06.

- Néu Z1 =4 thi C1 = 12,5 va C2 =0,09.

- Pwong kinh lén nhdt cia banh vit

6m
dem2 < dep +——
eM2 < Qe -

- Chiéu rgng banh vit b2 Khi z1 =1 hodc 2 thi b2 < 0,75de1; z1=4 thi b2 < 0,67de
- Goc nghiéng rang cia banh vit =1y

- GOc 6m truc vit bei banh vit

b2

thong thuong 26 = 100°

4.3. DPONG HOC TRUYEN BONG TRUC VIT - BANH VIT

4.3.1. Ti s6 truyén (u)

Khi tryc vit quay mot vong thi mdi diém trén vong lan cua banh vit di chuyén dugc
mot khoang S (budc ciia duong xoan c), nghia 1a banh vit quay dugc S/.d2 vong.

Vay trong mot phat truc vit quay dugc nl vong thi banh vit quay duoc:
-5
n2 rds Ny

Ti s6 truyén:

_m _ mdy
U _nz o S
Vind2 =72.tvaS=7Zl.tnén:
y=m1 = 22

ny Zq

Do Z1 ¢6 gia tri nho (Z1 =1 + 4), ti s6 truyén ¢ tri s6 16n.

Neéu biéu thi budc dudng xoan 6¢ cua ren truc vit theo h¢ thuc: S = n.d1.tgh
Tur (12-11) ta co:

i_ﬂ _ Tl'.dz _ d2

n, - m.dq.tgh - dq.tgi
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Vay trong b truyén truc vit ti sé truyén i khdng bang ti sé gitta dudng kinh vong lan
. g \ , \ < e, d LY g A em A o . ,
banh vit voi duong kinh vong lan truc vit (i # d—z) ma bang ti sO gitra s6 rang banh vit

1
voi
sO mol ren cua truc vit.
Ti s6 truyén dugc chon theo day ti€u chuan, gia tri U thyc t€ khong dugc sai 1éch qua
4% so vo&i gia tri tiéu chuan.

Day 1 8; 10; 12, 5; 16; 20; 25; 31,5; 40; 50; 63;80
Day 2 9;11,2; 14, 18; 22, 4, 28; 35, 5; 45; 56; 71

4.3.2. Van toc vong
- Van toc vong cua truc vit:
ndlnl

vl =———m/s
1000.60

- Van toc vong cua béanh vit:
Tl'dznz

V2 =—=—=—ml/s
1000.60

d1 = m.q: duong kinh vong lan truc vit
d2 = m.Z2: duong kinh vong lan truc vit
nl: s6 vong quay cua truc vit (v/p)

n2: s vong quay cua banh vit (v/p)

m: modun mat day cua rang

q: Hé sb duong kinh truc (1ay theo tiéu chuan)
(khi tinh so bd q = 0,2672)

Z1: S6 mbi ren cua truc vit

Z2: S6 ring cua banh vit

4.3.3. Van toc truot

- Van tdc truot vtr: vir = v1/cosh

Péi véi bo truyén khdng dich chinh:

_ mnq 2 2
Vi = o100 V,Z 114 o ,
4.4, LUC TAC DUNG VA TAI TRONG TINH
4.4.1. Luc tac dung
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Hinh 4.5. Luec tac dung I&n b truyén truc vit- banh vit

1. Larc vong Ft: Ftl tac dung Ién truc dan I, luc Ft2 tac dung Ién truc II.
- Piém dat: vi tri an khop
- Phwong chiéu: Phuong cta Ft1 tiép tuyén véi vong lan truc vit, phuong cta Ft2 tiép
tuyén véi vong lan cua banh vit. Chiéu cua Ft1 nguoc véi chiéu quay nil,chiéu caa Ft2
cung
véi chiéu quay n2.
- Gia tri cua Ft1 va Ft2
2Ty 2T,
Ftl1 —d—l, th == d_z
Quan hé gitra Ft1 va Ft2 dugc xac dinh: Ft1=Ft2. tg(y + o)
Trong d6 o 12 goc ma sat trén bé mat tiép xuc caa ren truc vit va rang banh vit; y: Goc
nang ren truc vit
Ty, T, , : MBmen xoin trén truc dan va truc bi dan; (Nmm)
d,,d, : Duong kinh vong chia cua truc vit va banh vit (mm)
2. Lwe hwong tam Fr:
- Piém dat: vi tri an khép
- Phuwong, chiéu: Frl tac dung Ién tryc I, vudng goc véi truc I va hudng vé phia truc
l.
Luc hudng tdm Fr2 vudng goc véi truc 11 va hudng vé phia truc 11
- Gia tri: Frl = Fr2 = Ft2. tga/cos\

3. Luc doc truc Fa

- Piém dat: vi tri an khop

- Phwong, chiéu: Fal tac dung Ién truc I, song song véi truc I. Luc doc truc Fa2 song
song Vvai truc 11. Chiéu cia luc Fal, Fa2 phy thudc vao chiéu quay va chiéu nghiéng
cua

duong ren. Gia tri cua luc doc truc:

- Gia tri:

Fal=Ft2=2.T2/d2

Fa2=Ft1=2.T1/d1

Luc Fal tc dung Ién truc vit c6 gié tri rat 16n, d& 1am truc vit mat 6n dinh.

4.4.2. Tai trong tinh

Tai trong tinh 14 tich ciia hé s6 tai trong K véi tai trong danh nghia

Hé sé tai trong K gom hai thanh phan: K = Ktt.Kd

1. Hé sé tdp trung tdi treng Kitt

Nguyén nhan chi yéu gay ra tap trung tai trong 1a do truc vit bi bién dang ubn (bi
vong). Viéc xac dinh hé sé Ktt dya vao cac bang tra (sach Thiét ké Chi tiét may).
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2. Hé sé tdi trong dong Kd

Tai trong dong sinh ra do chat luong ché tao, 1ap ghép va van toc cua bo truyén. Cac
sai s6 nay dan dén an khép kém chinh xac; van téc cao, tai trong dong cang 16n.

- Néu van toc vong cua banh vit v2 < 3m/s thi lay Kd =1+ 1,1

- Néu v2 > 3m/s thi lay Kd=1,1+1,3

4.5. Cac dang héng

Trong qué trinh 1am viéc, bo truyén truc vit-banh vit co thé xuat hién cac dang hong
sau:

- Dinh xwéc bé mat: thudng xay ra & cac bo truyén co ap suat trén bé mat tiép xdc
I6n,

van téc 1am viéc twong ddi 16n. Trén bé mit ren tryc vit c6 dinh cac hat kim loai, bi
but ra tr

banh vit. M3t ren tré nén san sui. Bong thoi mat rang banh vit bi cao xudc. Chat
lugng bé

mit giam dang ké, bo truyén 1am viéc khong tot nira.

Nguyén nhan: do tng suat I6n va nhiét do cao lam vat lidu caa béanh vit tai chd tiép
xuc dat dén trang thai chay déo.

Mon ring bdanh vit va ren truc vit: do van toc truot rat 16n, nén téc do mon cao. Vat
liéu ctia banh vit co co tinh thap, banh vit bi mon nhiéu hon. Mon 1am yéu chan ring
va lam

nhon rang banh vit.

- Bién dang mqt rédng: trén rang banh vit c6 nhitng chd 16i 16m, dang rang bi thay doi,
bo truyén an khap khong tét nira.

- Gdy rang bdnh vit: mot hoic vai rang tach roi khoi banh vit. Gay rang 1a dang hong
nguy hiém.

Gay riang c6 thé do qua tai, hoac do bi moi, khi tng suat udn trén tiét dién chan rang
vuot qué gié tri cho phep.

- Troc ré mdt ring: trén mat ren truc vit va rang banh vit c6 nhitng 16 nho va sau, lam
hong mit rang, bo truyén 1am viéc khong tot nira. Trdc rd thuong xay ra & nhirng bo
truyén
banh vit 1am bang dong thanh c6 d6 bén chong dinh cao, (ing suét tiép xdc nho va
duoc boi
tron day du.
- Nhiét dg 1am vigc qua cao: Khi nhiét ¢ vuot qué gia tri cho phép, s& lam giam chat
luong dau boi tron. Lam thay doi tinh chat cac moi ghép, c6 thé dan dén ket 6. Lam
Ccac truc
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dan dai, cé thé 1am tang tai trong phu.

- Truc vit bj uén cong: do mat 6n dinh. Di véi nhitng bo truyén co truc vit manh, ty
¢ giita khoang cach 1;va duong Kinh dg; qua I6n. Luc doc truc F,;nén truc vit, lam
truc vitmat on dinh.

4.6. BOI TRON VA HIEU SUAT CUA BQ TRUYEN TRUC VIT-BANH VIT
4.6.1. Boi tron

Khi b truyén truc vit 1am viéc, tai cac bé mat tiép xGc cua ren tryc vit véi ring banh
vit 6 ma st 16n nén sinh nhiéu nhiét va lam giam hiéu suat cua bo truyén. Vi vay ta
phai

boi tron cho bd truyén. Dé bdi tron cho bo truyén thi mot phan truc vit hoic mot phan
banh

vit phai duoc nhing trong dau tdy theo vi tri banh vit & duéi hay truc vit ¢ dudi.

Khi van toc vong cua truc vit v > 12 m/s thi bd truyén dugc boi tron bang céch
phun dau.

Dung dau bdi tron c6 d6 nhét cang cao thi cang ting kha nang chéng dinh, nhung
cling

lam ting kha niang mat mat cong suat do khuay dau. C6 thé chon do nhét thich hop
cho dau

boi tron theo bang 6.

4.6.2. Hiéu suit
Khi 1am viéc, bo truc vit cling nhu bo truyén banh ring bi mat mat cong suat do ma
sat
giira ren truc vit va rang banh vit khi an khép, do ma sat trong 6 truc va do khudy dau.
Vi
van tdc truot 1on cho nén mat mat do ma sat giira ren truc vit va rang banh vit kha 16n.
Néu khong ké dén cong suat mat mat trong 6 va do khudy dau, truong hop truc vit dan
dong, thi hiéu suat cua bo truyén dugce tinh theo cong thirc

_ tan(d)

_an(l + @)
Néu xét dén ca mat mat céng suat do khuay dau thi hiéu suat dugc tinh theo cong thirc

_ tan(d)
n= 0’95tan(x+ )

Qua cong thuc trén ta thiy hiéu suat ting khi ting goc nang ren truc vit A va giam goc
ma sat ¢. Xét bién thién cua hiéu suat n theo géc nang ren truc vit A, khi A = 45° - ¢/2
higu
suat 1 c6 hé sé cuc dai.
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Khi kich thudc b truyén chua duge xac dinh (do d6 chua biét duoc van tde truot vtr
va y) 0 thé iy so bo hiéu suat nhu sau:

Z1=1thin=0,7+0,75

Z1=2thin=0,75+0,82

Z1=4thin=0,87+0,92

Trudng hop béanh vit dn dong hiéu suat cua bo truyén duoc tinh theo cdng thuc sau:
tan(A + @)

tan(d)
Hiéu suét cua b truyén cé banh vit dan dong rat thap (n < 0,5). Tur cdng thie (14 - 6)
ta cO thé thay khi A < ¢ thi n < 0, nghia 13 bd truyén ty hdm (chuyén dong khéng thé
truyén
tur banh vit sang truc vit)

n=0,95

GHI LAI PE - GHI LAI LOI GIAI

HO VA TEN SINH VIEN: NGUYEN BAO CHI
LOP:19T4-CNO5

Mssv:19000988

M3 dé:18

BAI 1. (3,0 diém)

Cho b truyén dai det cd cong suat P1=10 kW; sé vong quay banh dan n1=980
vong/phat; ty

s6 truyén u=3; duong kinh banh dan d1=180mm, luc cing ban dau FO=900N va
khoang cach truc

a=1600mm. B6 qua hién tuong truot tron va luc cang phu Fv. Hay xac dinh:
a. Goc 6m dai [J1 va chiéu dai can thiét caa day dai L2(0,75d)

b. Van téc v1; luc vong Ft; luc tac dung 18n 6 tru Fr. (0,75d)

c. Hé s6 ma sat f t6i thiéu dé khdng xay ra hién tugng truot tron (0,5d)

d. Néu thay dai det bang dai thang, xac dinh chiéu dai dy dai L theo tiéu chuan va
tinh lai

khoang cach truc chinh xac? (1,0 d)
TT
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P;=10kw

n,=980 vong/phut
u=3

d;=180mm
Fy=900N
A=1600mm

a)
Pudng kinh banh bi dan

d d
u== <=>3 =—2=>540mm
d 180

1
Goc Om dai

540-180
2000

o, =180-57.“-1=180-57.
=>x=167,1°
Chiéu dai tinh toan cua day dai

_ 2 (dp—dq)?
Ltt—z.a'l'z.(dl + dz) + %

m(180+450) , m(450—180)

=2.2000+

4.2000

=4351,2 (mm)
Chiéu dai can thiét
L=L,.+(100->400)
L=4351,2+(100->400)
Chon L =4500
b)
van téc

_m.dynq_m.180.980
60000 60000

=9.,2m/s

Bai lam
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Luc vong

Ft:1000.P1:1000.10:1086’9N

v 9,2

Luc tac dung 18n 6 truc
F=2.Fy sin(3})

F.=2.900.sin(:222

2
=>F.=1788,6 N

c)

Hé s6 ma sat dé khdng xay ra hién tugng tron truot
o, =167,1°=2,91 rad

Ft efa1+1
2'efal_q

FO 2> +Fx(1)

Véi F,=0 thi

Ft efa1+1
=> > = —
(1) FO _ 2' efal_l

1086,9 ef-2914+1
'ef.2,91_1

=>900=>

<=>f>0,481
Vay hé s6 ma sat nho nhat dé khong xay ra hién tuong tron truot 12 f,,;,, = 0,481

BAI 2. 7
BAI 2. (2,25 diém)

B§ truyén xich 6ng con lan cé cac thong so sau: khoang céach truc a=1000 mm, budc xich

pc=19,05 mm; cong suét truyén dong P=10 kW; sb riang dia xich din Z1=23 ring; ti sb
truyén

u=3; s6 vong quay banh din n1=250 vong/phut. Xac dinh:

a. SO rang dia xich dan, duong kinh vong chia dia xich dan va bi dan, s6 mat xich X c6 xét
dén diéu kién nbi xich d& dang ? (1,25d)

b. Van toc v1; Iyc vong Ft va lyc tac dung 1én 6 truc Fr biét bo truyén nam ngang? (1,0)TT

a=1000mm
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p-=19,05mm
P=10kw
Z,=23 rang
u=3
n,=250 vong/phut
Bai lam
a) S6 réng Z,

&3 == 69 rang
Z1

buong kinh vong chia d, d,

PeZ1_19,05.23

d,= =139,5 mm

DeZa_19,05.69

d,= =418,4 mm

S mit xich

X + Zo+%Z4
Dc 2

2. 1000+l (69 + 23)+(69 23)2 19,05
19,05 2 1000

Zo—Z 14
+( 221r 1)2';0

=>X=

=152mm
Chon mét xich x=152mm
b)

Van téc

_DPcZ1mq_19,05.23.250
60000 60000

=1,8 m/s

Luc vong F;

Ft_loOO .P 10(1)0 10_5555 5N

v

Lyc tac dung 18n 6 truc

F.=Km.F,
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Ma Km=1,15 b¢ truyén nam ngang
=>F.=1,15. 5555,5
=6388,8 N
BAI 3. (2,5 diém)
Cho bo truyén banh ring try ring nghiéng tiéu chuan an
khép ngoai nhu hinh bén dudi truyén méd men xoan
T1=80000Nmm, cé khoang cach truc aw=300mm, sé ring
Z1=20 rang, Z2=75 rang, goc an khép a = 20°, cac banh rang
khong dich chinh, 2 banh rang an khép ngoai. Hay xéac dinh
a. Mo dun phép tuyén mn va goc nghiéng rang B? (1,25d)
b. Phan tich va tinh gia tri cac luctac dung 1én Ién cap
banh rang trén da cho. (1,25 4d)
1T
T,=80000Nmm
a,,=—300mm
«=20°
Z1=20
Z2=75

Bai lam

Khoang cach truc a,,

My.(Z2+21) My (Z2+71)
= <=>C0Sp=—
w 2.cosf ’8 2.ayy,
<:>COS,8:m"'(75+20)
2.300

Tac620°=>p = 8°
—>€0s8° = cosf = cos20°

Thay (1) vao (2) ta co
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mu.(75+20)

Cos8° > > cos20°
2.300
:>2.300.0058° > m, > 2.300.c0s20°
75420 75420

=>6,2>m, =59
Vay chon m,, = 6 mm
Go6c nghién rang

cosp= 2.ay, osp 2.300 20
=>(=18,19°

b)
T
O L
f Fe.. fi_l"/’;-‘!'\;iﬁ‘p‘
?;Fﬁ%/j* i
i T
1 I B 2
aF REEA IS
I ,’,__| B ke

*Gia tri luc:
-bo Ién luc vong:

2.T,.cos 2.80000.cosf18,19°
Ftl - thz 1 ﬁ: ﬁ
mn.Zl 6.20

=1266,/N

-bo lon lwe hwong tam:

Ft,.tge_1266,7.t920°
FT‘1 - FT‘ZZ L =
cosp cosf18,19°

=485,2N

-bo léon luc doc truc:
Fal = Fa2=Ft1tgﬁ=1266,7t918,19°
=416,2N
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BAI 4. (2,25 diém)
Cho hé thng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a nde=950

vong/pht. S ring cic banh rang: Z1=20, Z2=40, Z3=20, Z4=45, Z5=20, Z6=50, ti s6
truyén cua

bo truyén xich ux=2. Xac dinh:

a. Ti s6 truyén chung cua hé théng va sé vong quay thang tron (1,0d)
b. Phuong va chiéu cac lyc tac dung 1én cac banh riang. (1,25 d)

BAI LAM
-Goi uy,la ti s6 truyén tir truc 1-11

_Zz_40_

u et — —
1277 " 20

-Goi uy;la ti sb truyén tir truc 11-111

_Zy_ 45

u23—23—%:2,25

-Goi u3,1a ti s6 truyén tir truc H1-1v

_Z46_50 _
Uza™, =50 20
5

-Goi u la ti s6 truyén chung cua hé théng
=2.25.25.2
=225
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