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LOINOI PAU

Db 4n mén hoc nguyén li chi tiét may la mot mon hoc rét can thiét cho sinh vién nghanh
co khi n61 chung va 6 td noi riéng de giai quyet mot sd van dé tong hop vé cong nghé co
khi,cong nghé 6 to,nguyén li chi tiét may, ché tao may. Muc dich 1a giap sinh vién h¢
thdng lai nhirng kién thirc da hoc, nghién ctru .Do lan dau tién lam quen thiét ké véi khéi
luong kién thic tong hop, con c6 nhitng mang chwa ndm virng cho nén du da rat cd gang,
Trong bai lam cua em khong thé tranh khoi nhitng sai s6t. Em rét mong nhén duoc sy
dong gop ¥ kién cua thay ¢, giup em c6 duoc nhiing kién thirc that can thiét dé sau nay
ra truong c6 thé Ung dung trong cong viéc cu thé ciia san xuat -Cudi ciing em xin chan
thanh cam on cac thay, cac c6 trong bd mon nguyén li chi tiét may va dic biét 1a co Lu
Thi Yén Vii di tan tinh giip d& em hoan thanh nhiém vu cua minh.
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CHUONG 1. BQ TRUYEN PONG DPAI
TOM TAT LY THUYET
1.1 KHAI NIEM CHUNG
1.1.1 Khai niém bo truyén dong dai
Truyén dong dai 13 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

A .

—

1.1.2 Phan loai b truyén dong dai

* Phan loai theo vat liéu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len. * Phan
loai theo hinh dang mit cit day dai: Pai det, dai hinh thang, dai hinh lugc, dai tron. dai
rang.

* Phan loai theo vj tri truc: Truyén dong hai truc song song quay cuing chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay ngugc chiéu (hinh 3.3b), truyén dong ntra chéo

truyén chuyén dong gitra hai truc chéo nhau (géc giita hai truc thuong 1a 90°, hinh 3.3c).



a)

* Phan loai theo nguyén ly Iam viéc: theo nguyén 1y ma sat, theo nguyén ly an khép.
1.1.3 Uu va nhuogc diém cua bo truyén dong dai

1. Uu diém
- C6 kha ning truyén chuyén dong va co ning giita cac truc & kha xa nhau (> 15m).
- Lam viéc ém, khong on do vat liéu dai c6 tinh dan hoi.
- An toan cho céc tiét may khéc khi bi qua tai, vi dai s& truot tron toan phan trén banh.
- Két cAu va van hanh don gian, gia thanh re.
2. Nhuge diém
- Kich thuéc bo truyén lén.
- Ti s6 truyén khong 6n dinh vi c6 truot dan hoi trén béanh.
- Day dai mau mon do ma sat.
- Ti s6 truyén khdng lon.
3. Pham vi str dung cua bo truyén dai
- B6 truyén dai c6 thé truyén cdng suit dén 1500kW, nhung thuong duoc Voi
P<(40+50)kW, v=5+30m/s
- D6i véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10. -
Khoang cach 16n nhat giita hai truc c6 thé toi 15m va 40m (truong hop dic biét). Trang
36 - Bo truyén dai thudng duoc bé tri ¢ cip d6 nhanh, banh dan lp vao truc dong co.
1.1.4 Phuong phap cang dai
Cang dai khong thay d6i kich thudc bo truyén: ding cho dai det bang cach ndi lai dai.



Cang dai c6 thay d6i kich thudc bo truyén: ciang dai khi bo truyén cé khoang cach tim ¢

dinh, cang dai khi c6 thé thay d6i khoang cach tam.

1.2 VAT LIEU VA KET CAU DPAI
1.2.1 Vat liéu lam dai

a. Pai det: Bao gém cac loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bong, dai

lam bang vat liéu tong hop.

b. Pai thang: Dai thang gém c6 dai soi xép va dai soi bén.

Hinh 3.7. Pai det

1.2.2. Két cau bo truyén dong dai det
Bang 1.1 Céc théng s dai det

Hinh 3.8. Dai thang

S6 16p vai Chiéu dai day dai h, mm Puwong kinh nhé nhat ciaa banh
dai
Khong cd lép | CO lép 16t Tri s6 nén Tri s6 cho
lot dung phép
2 2,5 3 100 80
3 3,75 4,5 160 125
4 5 6 224 180
5 6,25 7,5 280 250

Tri s6 tiéu chuan cua chiéu rong dai b: 20, 25, (30), 32, 40, 50, (60), 63, (70), 71, (75(),
80, (86), 90, 100, 112, (115), (120), 125, 140, (150), (160), (175), 180, 200, 224, (225),

250. Khdng nén chon céc giéa tri trong ngoac.



1.2.3. Két cau dai thang

+ Pai thang c6 tiét dién hinh thang, banh dai c¢6 ranh hinh thang, thudng ding nhiéu day

dai trong mot bo truyén.
+ Chiéu dai Ltc (mm) day dai thang theo ddy sé tiéu chuan sau: 400, 450, 500, 560, 630,
710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800, 3150,3550,
4000, 5000, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000, 18000...

+ Pai thang ting kha ning tai nho ting hé sb ma sat f

Bang 1.2. Kich thudc mit ct dai, chiéu dai dai, duong kinh banh dai cac loai dai thang

Dang | Ky |bO, |b, h, yO, | A, |Chiéudaidai, |Tiy, Nm di, mm
dai higu | mMm |mm |[|mm |mm | mm.| mm
2
Pai |Z 85 |10 6 2,1 47 | 400 + 2500 <25 70 + 140
thang | A 11 |13 8 2,8 81 | 560 + 4000 11+70 100 + 200
B 14 | 17 10,5 |4,0 138 | 800 + 6300 40 +190 140 + 280
C 19 |22 135 |48 230 | 1800 + 10600 110 + 550 250 + 400
D 27 |32 19 6,9 476 | 3150 + 15000 450 + 2000 | 320 +630
E 32 |38 235 |83 692 | 4500 + 18000 1100 + 4500 | 500 + 1000
Pai |SPZ |85 |10 8 2 56 | 630+ 3500 <500 <150
thang | SPA |11 |13 10 2,8 93 | 800 +4500 90 + 400 90 + 400
hep |SPB |14 |17 13 3,5 159 | 1250 + 8000 300 + 2000 | 300 + 2000

1.3 THONG SO HINH HQC BQ TRUYEN DPAI

- Khoang cach truc: a (mm)

- Puong kinh banh dan va banh bi dan: d1, d2 (mm) b bo yo y h Trang 39

- Chiéu dai hinh hoc ciia dai: L (khong tinh dén d6 véng, mm)

- Goc nghiéng cua mdi nhanh dai so véi duong tam bo truyén: p/2

- GOc 6m cua dai 1én banh dan va banh bi dan: a1, o2
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Hinh 3.13. Théng s6 hinh hoc chinh ciia bé truyén dai

1.3.1. Buong kinh banh dai

- Pudng kinh so bo banh dai nhé: d1 = (1100 + 1300)VP 1l 3

hodc d1 = (5,2 + 6,4)VT1 3 (mm)

- Puong kinh banh dai 16n: d2=d1xux(1- &)

Trong do6:

P1: cdng suat trén truc dan (KW)

T1: mdmen xo4n trén truc dan (Nm)

u — ti s truyén

& —hé sb truot (0,01 + 0,05)

Cac duong kinh banh dai d1 va d2 nén quy tron theo tiéu chuén, thudng chon d1 vé phia
tang, d2 vé phia giam.

Khi tinh toéan thiét ké, chon d1 theo tiéu chuan: 40, 45, 50, 56, 63, 71, 80, 90, 100, 110,
125, 140, 160, 180, ,225, 250, 280, 320, 360, 400, 450, ,560, 630, 710, 800, 900, 1000,
1250, 1400, 1600, 1800, 2000.

1.3.2 Goc 6m dai

Go6c 6m ol nho s& anh huong kha ning kéo cua dai, do d6 can thoa man diéu kién sau:
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+ DAi véi dai det: al > 150°
+ PJi véi dai hinh thang: al > 120° (do ¢6 tac dung chém cua dai v6i ranh banh dai)
Tu hinh 3.13taco: al =n—f

B _de—dy

- d,—d ~ , A .
Vasing = 22% i £ pe nen £ ~ sinf =
2a 2 2 2a

2 2

B~y = - 22 (rad)

dp —dy
a

hay ai=180° — 57 x

(d9)
Tuong tu ta co

%221 (rad) hay az = 180° + 57 x 2=

a a

2=+ (do)
1.3.3 Chiéu dai dai va khoang cach truc

1. Chiéu dai tinh toan cua day dai L (mm)

Ta c6: L = 2.2.005(5) + 0,5.1.(d2 + d1) + 0,5..(d2 - d1)

Thong thwomg B < 35°, c6 thé Iy cos(5) ~ 1 - p/8

m.(dz+ dq) + dy—dy

>le=2.a+
4.a

2. Chiéu dai can thiét cua day dai Ltt (mm) - Pdi vé6i dai det sau khi tinh L can chon chiéu
dai can thiét cua day dai ting theo tir 100 ~ 400mm dé ni dai.

Li =L-+(100—400) (mm)

- Di voi dai thang Ltc phai chon theo tiéu chuan (Ltc > L). Sau d6 tinh lai khoang cach

truc a (mm) theo chiéu dai day dai vira chon:

2
azi{L— ety J[L— @] —2.(d, - dl)z}(mm)

o k+ Vk2—8A2
Hoaca= — (mm)

(dp—dq)
2

Voik—L - (mm) A= (mm)

m.(dy+ dq)
2

1.4. PONG HOC BOQ TRUYEN DPAI

1.4.1 Van toc cua bo truyén dong dai

Trong d6 & 1a hé sb truot, c6 gia tri tir 0,01 + 0,05
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+ Dai vai cao su hoic vai = 0,01

+ Pai da = 0,015

- Van téc dugce xac dinh theo cong thic:

Trong d6 & 1 hé sb truot, ¢6 gia tri tir 0,01 + 0,05 + Pai vai cao su hoic vai ~ 0,01 + Pai

da~ 0,015 - Van toc duoc xac dinh theo cdng thuc:

m.dq{n
V1= % 1100?)
iy Ty (m/s)
v, = ———
60.1000

d1, d2: Pudng kinh banh dai dan va bi dan (mm)

N1, N2: 86 vong quay banh dai dan va bi dan (vong/phut)

Hinh 3.15. Vin téc vong trong bé truyén dai
= - .

Trong thuc té dai bi truot do d6 ta co:
Vi > Vd
Vda > V2

— V1 >V2—>V2=(1-E)V1

— — = ﬂ = —dz
—dznz=(1 f)dlnl — U -0

Néu dai khong bi trugt (1y tuéng):

V1 =\V{
Vd = V2
ny _d;
— V1=V, > dn2=ding > u=—==
n, dq

1.4.2 Hién tuong truot dai va diéu kién dé khdng xay ra truot dai

A KA. _Fl_&_ef“—l
Hé so keo.\|/—2F0—200—eMJr1
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Hé s6 trugt & = —vl; Y2
1

1.5 LUC TAC PONG LEN TRUC BQ TRUYEN PONG PAI
1.5.1 Luc vong

2.T 1000.P
Fi=Fi-Fp=it=200

1 v
Trong do:
Ft: luc vong cé ich (N)
P: cdng suat (KW)
V: van téc vong caa banh dai (m/s)
T1: moment xoan trén truc
1.5.2 Lyc trén cac nhanh dai
Bo qua luc ly tam
Luc trén nhanh cang: F1 = Fo + 0,5F
Luc trén nhanh chung: F2 = Fo - 0,5F
1.5.3 Lyc tac dung Ién 6 truc
Fr = 2.Fo.sin(a;/2)
r = 3.Fo.sin(a;/2) (khi bo truyén khéng c6 bo phan cing dai)
V&I ay: gboc Om trén banh dai nho.
Tur trén = luc vong co ich tinh theo cdng thic
Ddi véi dai thang ta thay:

f
y ~3/

sins
2

f=

Tur trén = luc vong ¢o ich tinh theo cong thac
efa_1
Fe=2(Fo-F)—o—

Luc trén nhanh dan (nhanh cing)

e
tef‘7‘—1

Fi=F + F,
Luc trén nhanh bi dan (nhanh chung)

F1:F

1
Cfa g +E,
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Diéu kién luc cing ban dau dé khdng xay ra trugt tron 13

Frefat1
2 efa—_q

Fo=>

t I

Khi tinh céc luc c6 thé bo qua luc ciang phu Fv.

CHUONG 2. BO TRUYEN DONG XIiCH

TOM TAT LY THUYET

2.1 KHAI NIEM CHUNG

2.1.1 Nguyén Iy 1am viéc cua b truyén dong xich

Lam viéc theo nguyén 1y an khap. Tai trong duoc truyén di nhd vao n khép cia cac mat
xich véi cac rang dia xich.

Truyén chuyén dong va mo men xoén gitta hai truc kha xa nhau.

2.1.2 Céu tao bo truyén dong xich

Hinh 4.1. Bé truyén xich

~ ~

C4u tao chinh caa bo truyén xich ¢6 3 bo phan chinh: dia din 1,dia bi din 2 va xich 3
(hinh 4.1).

Ngoai ra bo truyén con c6 them bo phan cing xich, bo phan béi tron va che chén.

2.2 PHAN LOAI BO TRUYEN PONG XiCH

Tay theo cdu tao, xich dwoc chia thanh cac loai: Xich con lin, xich éng, Xich
rang.

2.2.1 Uu nhuge diém va pham vi st dung caa b truyén dong xich

1. Uu diém

- C6 thé truyén chuyén dong gitra cac truc kha xa nhau (Amex= 8 m).
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- Kha nang tai cao hon dai.
- Hiéu suat truyén dong cao hon so véi dai, dat n=0.96-0.98.
- Lyc tac dung I1én truc nho hon so véi truyén dong dai vi luc cing ban dau khong lén.
- C6 thé truyén chuyén dong va cong suat ciing mét lac dén nhiéu truc.
- Khong xay ra su truot nén ty sb truyén i khong doi.
- Kich thuéc nho so véi truyén dong dai.
2. Nhwoce diém
- Gia thanh tuong di cao vi két cau phuc tap.
- C6 nhiéu tiéng dn khi 1am viéc.
- Van toc tic thoi cua xich va dia bi din thay doi theo thoi gian (khdng 6n dinh).
- Yéu cau cham soc thuong xuyén (bdi tron, ...) va phirc tap hon so véi bo truyén dai.
- Choéng bi mon khi 1am viéc noi nhiéu byi va béi tron khong tot.
3. Pham vi sir dung
- Khoang céch truc xa d¢én 8m
- Dan dong cho nhiéu dia xich
-P<110kW, v <15m/s, n < 500v/p,u<8
- B6 truyén xich duoc dung nhiéu trong cac may néng nghiép, may van chuyén, va trong
tay may.
2.3 THONG SO HINH HQC CUA BQ TRUYEN PONG XIiCH
2.3.1 Budc xich
Budc xich: pc
- Budc xich pc, mm duoc tiéu chuan héa.
- Budc xich pccé gid tri tr 12, 7+50,8 mm
2.3.2 bia xich

buong kinh vong chia cua dia tinh theo céng thuc:

- _ b PcZ
d=—Pc_ ~ PZ

. 180 ~
— T
in—

(mm)

Z: s6 rang dia xich; pc: budc xich (tiéu chuan)

- Puong kinh vong tron chan rang dia xich ds, dr2, mm.

16



- Buong kich vong tron dinh rang dat, d2, mm.
da=pc(0,5+ cotg%) (mm)

- S6 ring cua dia xich dan Z; caa dia xich bi dan Z».
2.3.3 S6 rang dia xich

- S6 rang dia dan Z;: tra theo bang 2.1

Bang 2.1. Bang huéng dan chon sb rang dia xich dan Zs

Ty sb truyén u

Loai xich 1-2 | 2-3 | 3-4 | 4-5 | 5-6 | >6

S6 rang 71
X'Chl‘;rl‘lgcon 3027 | 27-25 | 25-23 | 23-21 | 21-17 | 17-15

Xich rang 35-32 | 32-30 30 - 27 27 -23 23-19 19 -17

S6 rang dia dan Z; =29 - 2u
S6 rang dia bi din Z2sau mot thoi gian 1am viéc xich s& bi mon va budce xich s& ting thém
mot luong At, khi d6 duong kinh vong chia sé ting mét tri s6 1a Ad theo cong thic:

Ap,

Ad = —F
sin

2.3.4 Khoang cach truc va s mit xich
1. S6 mat xich

Khoang céch truc:

a = (30 + 50).pc

Chiéu dai xich L theo khoang céch truc:

(dp— dq)?
4a

T[.(dz +dq

Lx2.a+ + (mm)

Vi mdy = pe.Z1 va mdz = pe.Z2
Dc Zy—Z1\p DE
2 2.1 a
S6 mat xich X
- L _2a_ 1 Z2 = Z1y2 Pc
X_pc - pc+ Z(ZZ-I_ Zl)+( 2.1 ) “a
Gia tri X duogc 1am tron s6 nguyén va nén chon sb chan.

2. Khoang céch truc chinh xac
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Sau khi chon X, ta tién hanh tinh lai khoang céch truc a chinh xac:

2.1t

a= O,25.pc.[(x - %) + \/(X — %)z _3g. (ﬂ)z (mm)

Dé bo truyén xich 1am viéc co d6 ching binh thudng, ta giam khoang cach tryc a mot
khoang Aa=(0,002+0,004)a

ax =a-Aa

2.4 PONG HOC CUA BQ TRUYEN PONG XIiCH

2.4.1 Van tbc va ti s6 truyén trung binh

- Van téc b truyén xich:

T[.dl.nl
Vi=—"""
60000

_ bcZing
~ 60000 (m/s)

_ T[.dz 'ZZ
60000

_ PcZyny
~ 60000 (m’/s)

Hinh 2.1 Van téc trung binh trong b truyén xich
- Ti sb truyén cua bo truyén xich:

_ng Z;

np Z;
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2.4.2 Lyc tac dung Ién truc b truyén dong xich

Hinh 2.2 Luc tac dung 18n bo truyén xich

Luc vong:

_ 1000.P;

v

Ft

Luc tac dung Ién 6 va tryc:
r = Km.F
Km: hé sb trong lugng xich
Km=1,15 b truyén xich nim ngang hoic khi goc nghiéng < 40°
Km=1 bo truyén thang dung.
Ft: luc vong cé ich (N)
2.5 TRINH TU TINH TOAN THIET KE BQ TRUYEN XiCH
K = KoXKaxKgeX KpX Kix Ky
Céc hé sb dugce tinh nhu sau:
Ko: hé s6 xét dén anh huéng cua vi tri bo truyén: khi dudng ndi hai tam dia xich hop V6i
dudng ndm ngang mét géc nho hon 60° thi Ko=1; néu I6n hon 60° thi Ko=1, 25.
Ka: hé s6 xét dén anh hudng cua khoang cach truc hay chiéu dai xich, xich cang dai thi sé
lan an khop cua mdi mét xich trong mot don vi thoi gian cang it, do d6 xich s& it mon
hon. Katra bang 2.2
Bang 2.2 Hé s6 Ka

a <25xp: | (30 +50)%pc | (60 + 80)*xpc

Ka 1,25 1 0,8
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Kac: hé s xét dén anh huong cua kha nang diéu chinh lyc cang xich: néu truc diéu chinh
duogc thi Kge=1; néu diéu chinh bang dia cing xich hoic con lan cing xich thi Kgc=1,1;
néu truc khong diéu chinh dugc hodc khdng c6 bo phan cing xich thi Kge=1,25

Kb: hé s6 xét dén diéu kién boi tron: néu bdi tron lién tuc Ky=0,8; néu bdi tron nho giot
Kp=1; néu boi tron dinh Ky (gian doan) thi Kp=1,5 .

Kr: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong 1én
bo truyén twong dbi ém thi Ki=1; néu tai trong c6 va dap (hay va dap nhe) thi
Kr=1,2+1,5; néu c6 va dap manh thi K:=1,8.

Kiv: hé sb xét dén ché do 1am viéc: 1am viéc mét ca thi Ki=1; 1am viéc hai ca thi
Kiv=1,12; lam viéc ba ca thi K3y=1,45.

Tinh cdng sut tinh toan Pttheo cong thic:

_ K xKzxKp

Pt x P1 < [P]

Trong do:
P1: cOng suat tinh toan (kW)
[P]: cong suat cho phép ciia bo truyén mot day cd budc pe (tra bang 2.3)

Z 25 A A v ;
K;= % = —- (h¢ so rang dia xich)
1 1

Kn = % (hé s6 sé vong quay, gié tri nos tra bang 2.3)

1
Kx: hé sb xét dén sb day xich x, néu x =1, 2, 3, 4 thi Kx=1; 1,7; 2,5; 3.
Bang 2.3. Lwa chon budc xich pe theo ¢ong suat cho phép [P]

Buéc | PUONg Chiéu Cong suat cho phép [P] khi s6 vong quay ciia dia nhé

xich klr}h gal No1, (vg/ph)
chot ong
Pe. do, Do, 50 200 | 400 | 600 | 800 | 1000 | 1200 | 1600
(mm)
(mm) | (mm)
12,7 366 | 580 | 0,19 | 0,68 | 1,23 | 1,68 | 2,06 | 2,42 | 2,72 320
12,7 445 | 890 | 0,35 | 1,27 | 2,29 | 3,13 | 3,86 | 4,52 | 506 5’95
12,7 445 110,11 | 0,45 | 161 | 291 | 398 | 490 | 574 | 643 7’55
15,875 | 5,08 | 11,30 | 0,57 | 2,06 | 3,72 | 508 | 6,26 | 7,34 | 8,22 9’65
15875 | 5,08 | 13,28 | 0,75 | 2,70 | 4,88 | 6,67 | 822 | 9,63 | 10,8 1’2 ;
19,05 | 59 | 17,75 | 141 | 480 | 838 | 114 | 135 | 153 | 16,9 19’3
25,4 795 | 2261 | 3,20 | 11,0 | 19,0 | 25,7 | 30,7 | 34,7 | 383 43’8

31,75 | 955 | 2746 | 583 | 193 | 320 | 42,0 | 493 | 549 | 60,0
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38,1 | 11,12 | 35,46 | 10,5 | 34,8 | 57,7
44,45 | 12,72 | 37,19 | 14,7 | 43,7 | 70,6
50,8 | 1429 | 4521 | 229 | 68,1 | 110

75,7 | 88,9 | 99,2
88,3 | 101
138 | 157

10,8

CHUONG 3. BO TRUYEN PONG PONG BANH RANG

3.1 KHAI NIEM CHUNG
3.1.1 PINH NGHIA

- truyén chuyén déng va mo men xoén giira 2 truc gan nhau.

- Lam viéc theo nguyén Iy an khop.

v
--i‘“ )

-

Hinh 3.1 So d6 bo truyén banh ring tru
3.1.2 Phan loai

- Theo vi tri twong ddi giira cac truc

- Theo tinh chat di dong cua duong tdm céc truc
- Theo phuong cua rang so véi duong sinh

- Theo dang an khép

- Theo dang profin rang

- Theo dang thay di chuyén dong

- Theo két cau
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“Raa ﬂ"‘—?
Hinh 3.2 B¢ truyén Hinh 3.3 Banh ring — Hinh 3.4 Truyén dong
dn khaop trong thanh rang banh rdng nghién

3.1.3 Uu nhugc diém va pham vi sir dung

1. Uu diém

- Kich thudc nho, kha nang tai 16n;

- Ti sb truyén khong doi;

- Hiéu suét cao, co thé dat tGi 97 + 99%;

- Tudi tho cao, 1am viéc tin cay trong pham vi céng suét, toc d6 va ty sé truyén kha rong.
2. Nhuge diém

- Ché tao tuong dbi phuc tap.

- Boi hoéi dd chinh xac cao.

- C6 nhiéu tiéng dn khi van téc lon.

- Chju va dap kém.

3. Pham vi st dung

Bo truyén banh ring duoc sir dung nhiéu nhat so véi cac bo truyén co khi khac. N6 duoc
sir dung trong hau hét céc loai may. Truyén dong banh ring dugc (ng dung rong rai
trong linh virc co khi: tir ddng hd, khi cu dén cac may hang ning v.v...

Bo truyén banh rang c6 thé:
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- Truyén cong suat rat nho (0,1kW): dung cu do.

- Truyén cong suat kha 16n (300 kW): cac may mo, may xay dung, may lam duong.

- Truyén cong suat rat Ion (100.000 kW): b truyén dung trong cac nha may phat dién.
- Van téc dat duoc 140 m/s hoic co thé cao hon.

- Ti sb truyén (ctia mot cap banh rang) co thé tir 1 dén 10 hoic cd thé cao hon.

3.2 TRUYEN PONG CUA HE THONG BANH RANG

3.2.1 Ti s6 truyén cua cip banh riang an khop

Ti s truyén:

ni: s6 vong quay cua banh rang dan (vong/pht); n2: sé vong quay ciia banh ring bj dan
(vong/phut).
Z1: s6 rang ctia banh riang dan; Z2: sé ring ctia banh rang bj dan

3.2.3 Ti s6 truyén hé thdng banh rang thuong
w

Z,Z
1 243
w ZIZ

3.3 THONG SO HINH HQC CUA BQO TRUYEN PONG BANH RANG
3.3.1 Thdng s hinh hoc bo truyén banh rang tru ring thang

M6 dun rang (mm)

m: banh ring try rang thang

Mn: banh ring tru rang nghién moé dun phap tuyén

Me: rang con

Mo dun rang dugc san xuat theo tiéu chuan (ching ta wu tién sir dung day 1)
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

Bang 3.1 Céc théng sé hinh hoc ciia banh ring try ring thang

Tén goi Ky hiéu Cong thuc tinh
Mb dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén (dau —: an khép ngoai; dau +: L,
an khop trong ‘ u(i) u= +n—: = +Z—j
Dung dé€ xac dinh chiéu quay cua truc)

23




buong kinh vong chia d d=m.Z

Chiéu cao dinh ring ha ha=m
Chiéu cao chan rang h¢ hi=1,25.m
Chiéu cao ring h h=ha+hs=2,25.m
Puong kinh vong dinh da da=m.(Z+2)
Puong kinh vong chéan dr d=m.(Z - 2,5)
Budc rang t t=m.m
Khoang cach tam cua hai banh rang &n Gidi  m 2z
khép (dau +: an khép ngoai; dau —: an aw aw= 2; L== 22‘ L
khép trong)
3.3.2 Thdng s6 hinh hoc bo truyén banh riang tru ring nghiéng
Goc nghiéng rang f3:
Bénh ring tiéu chuan : 8° < f < 20°
Tén goi Ky hiéu Cong thic tinh

M) dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén (dau —: an khép ngoai; dau +: o
an khép trong u(i) u=—==>=
Dung dé xéac dinh chiéu quay cua truc) .
Puong kinh vong chia d d="mE

cosf3
Chiéu cao dinh ring ha ha=m
Chiéu cao chan ring hs h=1,25.m
Chiéu cao ring h h=ha+hs=2,25.m
Puong kinh vong dinh da da=d1+2mn
Puong kinh vong chéan dt d=d1-2,5.mn
Budc rang t t=m.m
Khoang cach tdm cuia hai banh rang an
khép (géu +: an khop ngoai; dau —igén aw aw=mt(zlzir %) _ m"'z(f;;;ZZ)
khép trong)

3.4 LUC TAC DUNG LEN BQO TRUYEN PONG BANH RANG
3.4.1 Lyc tac dung Ién bo truyén dong banh ring tru ring thang

Luc vong Ft

__ 21y 2T, 2Ty
Fu=Fe T4 T mz (N)
1

dz m.21
Vi T1: mo men xoan trén banh dan (N.m)

m: mo6 dun ring (mm) ; Z1: $6 ring banh dan
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Luc hudng tam F,
- Biém dat tai vi tri dn khop
- Chiéu hudng vao tim banh ring

Gia tri: Fi=F2=Fu.tan o

i
ele

F@"e

N
NN
®

| =1

Hinh 3.5 Luc trong bo truyén banh ring tru ring thang
3.4.2 Lyc tac dung Ién bo truyén dong banh rang tru ring nghiéng
Luc vong Fu
bo 16n:
20 _ 2T _ 2T1cosp

Fii = Fpp =— =
u=Fe=""= —

(N)
Luc hudng tam Fr1

- Piém dit tai vi tri an khép

- Chiéu hudng vao tim banh ring

sz, _ _ Fpptan o
-Giatri:  Fu=Fp= ~cosE (N)

Luc hudng tam Far

- Biém dat tai vi tri dn khop

- Chiéu hudng vao mit ring lam viéc
-Gidtri: Faa=Fa2=Fu.tanpl
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Hinh 3.6 Lyc trong bo truyén banh ring tru
rang nghiéng
3.4.3 Luc tac dung Ién bo truyén dong banh riang con riang thang

Déi vai bo truyén banh ring con ring thang, gom cé cac luc tc dung sau:

Luc vong
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Ft1 tac dung Ién truc dan I, lyc Ft2 tac dung Ién truc II.

- Biém dat: vi trf an khép

Phuong chiéu: phuong theo phuong OX cua hé toa do, chiéu nguoc chiéu quay cua banh
ring dan.

- Luc Fr ddi xung véi Fu

- Giatri:

— _ 2T
Fu=Fo=—
dm1

- Trong d6 dm: duong kinh trung binh cta banh ring con dan

Luc hudng tam Fr (N)
-Trén banh dan luc Fi ¢0 :
- Biém dat vi tri dn khop
- Phuong chiéu: huéng vao tm banh rang Z,
-Trén banh ring bi dan : luc Fr; hudng vao tim banh ring bi dan Z,
- Gia tri:

Fra> = Fto.tga.cosdz (N)
Luc doc truc Fa (N)
- Biém dat vi tri dn khop
- Luc Fq trén banh rang dan : nguoc chiéu va cing do 16n véi Fpo
- Luc Fe : nguoc chiéu va cing d6 16n véi Fry
-Giatri:
Fa1 = Fu.tga.sin @1 = Fr2
Fa2 = Fro.tga.sin @2 = Fr1

CHUONG 4. BO TRUYEN PONG TRUC ViT

4.1 KHAI NIEM CHUNG
4.1.1 Nguyeén ly 1am viéc cta bo truyén dong tryc vit-banh vit
Truyén dong truc vit thudc loai truyén dong banh riang dic biét dung dé truyén chuyén

dong quay va tai trong gita hai truc chéo nhau, goc gitra hai truc thuong la 90°.
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Truyc vit 1a mét truc ¢6 nhiéu vong ren, thudng bang thép. Banh vit co cau tao tuong tir
banh ring nghiéng nhung dang ring khac, mit chan ring 1a mot phan caa mat xuyén,
thuong 1am bang hop kim mau. Banh vit duoc gia cdng bang dao phay lin ¢ hinh dang
gidng nhu truc vit s& dn khép véi né (nhung duong kinh ngoai cia dao hoi 16n hon dudng
kinh ngoai cua truc vit dé tao nén khe hd huéng tam & chan rang banh vit).

4.1.2 Phan loai bo truyén dong truc vit-banh vit

1. Theo bién dang (pr6fin) ren

- B6 truyén truc vit Acsimét

- B6 truyén truc vit Convolat

- B truyén truc vit than khai

2. Theo vi tri twong d6i cua truc vit so véi banh vit

- B truyén truc vit nam trén - Bo truyén truc vit nam dudi - B truyén truc vit nam bén
canh

3. Theo hinh dang truc vit

- Bo truyén tryc vit tru

- B6 truyén truc vit 16m (con goi 1a bo truyén globoit)

d. Theo s6 méi ren - Truc vit mot mdi ren - Truc vit nhiéu mai ren.

Hién nay truyén dong truc vit tru dugc ding nhiéu hon ca. Vi vay ta chi nghién cau vé
truc vit tru Acsimét (goi 1a bo truyén truc vit Acsimét).

4.1.2 Uu diém va nhuoc diém va pham vi str dung

1. Uu diém

- Ti s6 truyén Ion, c6 thé dén 1000

- Lam viéc ém va khong on;

- CO kha nang ty hdm (trong mot vai trwong hop).

2. Nhwoc diém - Hiéu suat thap do ma sat; - Can ding vat liéu giam ma sat (d6ng thanh)
tuong d6i dat tién dé 1am banh vit.

3. Phgm vi #zng dung

- Co cu béanh vit-truc vit c6 hiéu suat thip nén thuong chi dung dé truyén cong suat nho
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va trung binh.

- Co cu banh vit-truc vit dugc dung trong may nang chuyén, may cat kim loai, 6t v.v...
4.2 THONG SO HINH HQOC CUA BO TRUYEN TRUC VIT ACSIMET
- Médun m

m = t/m (mm) t: budc ren truc vit = budc ren banh vit

73 Gia tri m duoc tiéu chuan hoa theo hai day theo thi ty wu 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

- Goc profin ren truc vit: a = 20° (do trong tiét dién doc truc cua truc vit)

- Hé s6 duong kinh tryc vit g: chon theo tiéu chuan tuy theo modun m.

Gia tri q duogc tiéu chuan hod theo hai day theo thtr 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 sé duong kinh ¢ theo modul m

Modul m (mm) Hé thong duong kinh g
1,6 10; 12,5; 16; 20
2:25;3:15;4;5;8;10;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

- Bugc caa duong xoan oc: S = Zu.t
- S méi ren cua tryc vit: Z1= 1 + 4. Truyén cong suat Ion khéng nén lay Z1= 1 vi hiéu
suit rat thap va bo truyén bi néng nhiéu.
- S ren banh vit Z, (Z2> 25 ): S6 ring Z, khong nén it qua dé tranh bi cat chan ring,
thong thuong chon trong khoang Z>= 50 + 60 (rang).
- Puong kinh mat try 1an cua tryc vit di (mm): (bang duong kinh mat tru chia caa truc vit
dc1): di = de1 = m.q (treong hop khong dich chinh)
- Puong kinh vong lan banh vit d> (mm): trung véi duong kinh vong chia dez:
d2=dco=m.Z>
- GOC nang cua ren truc vit A (d9): A = 5° +20°
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tg}\’ — S — S — t.Zq — m.Zq — é

Tl.'.dl Tl.'.dcl Tl'.dcl dCl q

- buong kinh mat tru dinh ren dex va mat tru day ren truc vit dis :
der = der + 2.m; diz = de1 -2,4.m

- Buong kinh vong dinh rang de2 va vong day rang banh vit di2
de2 = dec2 + 2.m; diz = de2 -2,4.m

- Khoang céch truc caa bo truyén khdng dich chinh:

a =222 = 05m.(Z; +q)

- Chiéu dai phan cit ren trén truc vit b1 > (C1+C2Z1)m
-Néu Z1=1, 2thi C1 = 11 va C>= 0,06.
- Néu Z1=4thi C1=12,5 va C,=0,09.
- Puong kinh 16n nhat caa béanh vit
6m
Z, +2
- Chiéu rong banh vit b, Khi Z1 =1 hoic 2 thi b2< 0,75de1; z1=4 thi b2< 0,67dex

deyz < dgp +

- Goc nghiéng rang cua banh vit B =1y

- Gb6c 6m truc vit bai banh vit

b,
del—O,Sm

thong thuong 26 = 100°
4.3 PONG HQC TRUYEN PONG TRUC VIT -BANH VIT
4.3.1 Ti s6 truyen

sind =

Vay trong mot phat truc vit quay duoc ni vong thi banh vit quay duoc:

N2=——.n
2 TL'.dZ 1

Ti s truyén:

_ng S
u=-==—

nyp T[.dz

Viadya=2ZxtvaS=7Zi.tnén:

_n Zy
u=—=—
n; A
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4.3.2 Van téc vong
- Van téc vong cua truc vit:
nd1n1

V1=
1000.60

- Van téc vong cua banh vit:

_ mdpn,

V1=
1000.60

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

n2: s6 vong quay cua banh vit (v/p)

m: modun mat day cua rang

q: Hé s6 duong kinh truc (ly theo tiéu chuan)
(khi tinh so b q = 0,26Z2)

Z1: S6 mdi ren cua truc vit

Z2: Sb rang cta banh vit

4.3.3 Van téc truot

- Van tdc truot Vi Vir= vi/cosh

Déi vai bo truyén khéng dich chinh:
Vir = 11:111010 VZi + a2

4.4 Lyc tac dung va tai trong chinh
4.4.1 Luc t&c dung

Khi b truyén 1am viéc, truc va 6 mang truc vit va banh vit chiu tac dung caa nhitng luc

Sau
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Hinh 4.2 Luc tac dung 1én bo truyén truc vit- banh vit

1. Luc vong Ft: Fu tac dung 1én truc dan I, luc Fetac dung 1én tryc 1.
- Biém dat: vi trf an khép
- Phuong chiéu: Phuong cta Fu tiép tuyén véi vong lan truc vit, phuong cta Fe tiép tuyén
Vv6i vong lan caa banh vit. Chiéu cua Fu nguoc vai chiéu quay n:
. chiéu cua Fr cing véi chiéu quay n..
- Giatricua Fuva Fe

2Ty 2T,

Fo=22 F, =2
t1l dlj t2 dz

Quan hé¢ gitra Fu va Fredugc xac dinh: Fu=Fw. tg(y + @)

Trong d6 ¢ la goc ma sét trén bé mat tiép xuc cia ren truc vit va ring banh vit; y: Goc
nang ren tryc vit

T1, T2 : M&men xoan trén truc dan va truc bi dan; (Nmm)

di1, d2: Buong kinh vong chia cua tryc vit va banh vit (mm)

2. Luc hudng tam F:

- Piém dat: vi trf an khop

- Phuong, chiéu: Fr tc dung Ién truc I, vudng goc vai truc I va hudng vé phia truc I. Lyc
huéng tam Fr vudng gdc véi tryc 11 va hudng vé phia truc 1.

- Gia tri: Fr1= Fro= Fr. tga/cosh

3. Luc doc truc Fa

- Piém dat: vi trf an khop
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- Phuong, chiéu: Fa tac dung Ién truc I, song song vai truc I. Luc doc truc Fa2 song song
véi truc 11. Chiéu cua luc Fai, Fa2 phu thudc vao chiéu quay va chiéu nghiéng caa duong
ren. Gia tri cua luc doc truc:

- Gia tri:

Fa1 = Fio = 2.T2/d

Faz = Fu = 2.T1/d1

4.3.4 Tai trong chinh

Tai trong tinh 1a tich cua hé sé tai trong K va&i tai trong danh nghia Hé s tai trong K gém
hai thanh phan: K = Ki.Kq

1. Hé s6 tap trung tai trong K

Nguyén nhan chu yéu gay ra tap trung tai trong la do truc vit bi bién dang ubn (bi véng).
Viéc xac dinh hé s6 Ky dya vao cac bang tra (sach Thiét ké Chi tiét may).

2. Hé sb tai trong dong K

Tai trong dong sinh ra do chat luong ché tao, 1ap ghép va van téc cua bo truyén. CAc sai
sb nay dan dén an khép kém chinh xac; van tc cao, tai trong dong cang lon.

- Néu van téc vong cua béanh vit vo< 3m/s thi ldy Ke= 1+ 1,1

- Néu v2> 3m/s thi lay Kg=1,1+1,3

4.4 CAC DANG HONG

Trong qua trinh 1am viéc, bo truyén truc vit-banh vit c6 thé xuat hién cac dang hong sau:
- Dinh xuéc bé mat

- Mon rang banh vit va ren truc vit

- Bién dang mat ring

- Gay rang banh vit

- Troc rd mit ring

- Nhiét @6 lam viéc qua cao

- Truc vit bj un cong
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4.5 BOI TRON VA HIEU SUAT CUA BO TRUYEN TRUC VIT-BANH VIT

4.5.1 Boi tron

Khi b truyén truc vit 1am viéc, tai cac bé mat tiép xic cua ren truc vit véi ring banh vit
c6 ma sét 16n nén sinh nhiéu nhiét va 1am giam hiéu suat cua bo truyén. Vi vay ta phai boi
tron cho bo truyén. Dé boi tron cho b truyén thi mot phan truc vit hoic mot phan banh
vit phai duoc nhing trong dau tiy theo vi tri banh vit & dudi hay truc vit & duéi. Dé tranh
mat mat nhiéu céng suat do khuay dau, chi nén cho dau ngap dén chan ren truc vit hoac
ngap 1/3 banh kinh banh vit. Luong dau d6 vao hop giam téc nén lay khoang 0,35 + 0,7
lit cho 1 kW. Khi van téc vong cua truc vit v > 12 m/s thi bo truyén duge boi tron bang
cach phun dau

4.5.2 Higu suat

Néu khong ké dén cong suat mat mat trong 6 va do khudy dau, treong hop truc vit dan
dong, thi hiéu suat caa b truyén duoc tinh theo cong thac

_ tan(d)
" tan A+o)

Néu xét dén ca mat mat cong suat do khudy dau thi hiéu suat dugc tinh theo cong

tan (A)
tan (A+@)

n =0,95
Khi kich thuéc bo truyén chua dugc xac dinh (do dé chua biét dugc van toc trugt vir va y)
c6 thé lay so bo hiéu suat nhu sau:

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

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

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

Truong hop béanh vit din dong hiéu suat caa bo truyén duoc tinh theo cong thic sau:

tan (A)

n= 0’95tan A+@)

Bai tap ly thuyét
BAI 1. (3,0 diém)
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Cho bé truyén dai det c6 cong suat P1=9 kW: sé vong quay banh dan n1=1200 vong/pht;
ty s6 truyén u=2; dudng kinh banh dan d1=150mm, luc cing ban dau FO=800N va
khoang cach truc a=1200mm. B¢ qua hién tuong truwot tron va luc cang phu Fv. Hay xac
dinh:

a. Goc 6m dai [11 va chiéu dai can thiét cua day dai L2(0,75d)

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

c. Hé sb ma sét f tdi thiéu dé khong xay ra hién tuong truot tron (0,5d)

d. Néu thay dai det bang dai thang, xac dinh chiéu dai day dai L theo tiéu chuan va tinh lai
khoang cach truc chinh xac? (1,0 d)

BAI 2. (2,25 diém)

Bo truyén xich ng con lin co cac thong sé sau: khoang cach truc a=1200 mm, budc xich
pc=31,75 mm; cdng suat truyén dong P=10 kW; sb rang dia xich din Z1=24 ring; ti s6
truyén u=3; s6 vong quay banh dan n1=200 vong/phit. Xac dinh:

a. S6 rang dia xich dan, duong kinh vong chia dia xich din va bi din, sé mat xich X ¢6
xét dén diéu kien néi xich dé dang ? (1,25d)

b. Van téc v1; luc vong Ft va luc tac dung 1én 6 truc Fr biét bo truyén thing dung? (1,0d)
BAI 3. (2,5 diém)

Cho bo truyén banh rang try ring nghiéng tiéu chuan an khép ngoai nhu hinh bén dudi
truyén md men xoan T1=80000Nmm, ¢ khoang céach truc aw=300mm, mo dun phap
tuyén mn=5 mm , s ring Z2 = 4.Z1, goc an khdp a = 20°, cac banh ring khong dich
chinh, 2 banh rang an khép ngoai. Hay xac dinh:

a. s6 rang Z1, Z2 va goc nghiéng rang p? (1,25 d)

b. Phén tich va tinh gia tri cac luc tac dung Ién cap banh rang trén da cho. (1,25 d)
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BAI 4. (2,25 diém)

Cho hé¢ thdng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a
na.=1480vong/phut. S6 rang cac banh rang: Z1=25, Z2=40, Z3=20, Z4=50, Z5=20,
Z6=45, ti s6 truyén cua bo truyén xich ux=2,5. Xac dinh:

a. Ti sb truyén chung cua hé théng va sé vong quay thung tron (1,0d)

b. Phuong va chiéu cac lyc tac dung 1én cac banh riang. (1,25 d)

0C

)

23 | THUNG
Truc Il o TRON
P ) _

|

Tryclll = x x — l
=] 74 I
\

\V/E

/
N\

Zs/

Bai lam
Bai 1
a)
P1= 9kw
ni1= 1200
u=2
di=150mm
Fo= 800N
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a=1200mm

Puang kinh banh dan d,
u=22 <=>2="%2 =5 (,=300mm
dq 150

Go6c om dai a4

d, — d, 300 — 150
=180 - 57— =172,9°

a; =180 — 57 —— 00

Chiéu dai tinh toan
_ 3 (dy—dq)
Li=2a+ . (dy + d,) + Taa

(300-150)?
4.1200

=2.1200 + 2(150 +300) +

=3111,55mm
Chiéu dai can thiét
L = Ly + (100 -> 400)
= 3211,55 -> 3511,55
Chon L =3300mm
b) Van téc vi
_mdyng;  m150.1200

V1= = =942m/s
60000 60000

Luc vong Ft

Ft — 1000.P — 1000.9 — 95,54N

v 9,42

Lyc tac dung 1én 6 truc
Fr= 2.F0.sin(%)

172,9

=2.800.sin(—>)

=1596,93N
¢) biéu kién dé khdng xay ra hién tuong trugt tron
a=172,9 = 3,02rad

Ft ef“1+1
2 efa1-1

Véi Fy =0 thi

Fy =

+ Fv (1)
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efa1 41
efar — 1

(1)<=>F >

95,54 ef302 41
"ef302 1

<=>800 =

=> f >0,039

Vay hé s6 ma sat nho nhat dé khdng xay ra hién twong trugt tron fmin=0,039
d) Thay dai det bang dai thang

Chon L = 3150

Khoang cach truc chinh xac

K+VK?-A?

dex =
4

7T.(d1+ dz) 7T(150+300)

Trong d6 K=L - = 3150.

_dy—d; 300—150
=t
K+ VK88

4

_ 2443,14+ /2443,14%2-8.602

4

=1220,09mm
Bai 2

A

dex =

a) S6 rang dia xich bi dan

Z Z
u==2<=>3==
Z 24

=> 7, = 72rang
DPudng kinh vong chia dia xich dan

oy =22 = 31'7:24 = 242,55mm

T

Duong kinh vong chia dia xich bi dan

dp=2¢22 = 31'7:72 = 727.66mm

T

S6 mit xich X
_2a 1 2217 e
X_PC+2(ZZ+Z1)+(ZE)'a

21200, 1 (72 +24) + (

72— 24)2 31,75
31,75

1200
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=125,1mm
Chon X = 126 mét xich

b) Van tc vi

P.Zingy  31,75.24.200
V1= = = = 2,54m/s
60000 60000

Luc vong Ft

Ft — 1000.P — 1000.10 — 3937'011\,

v 2,54

Chon Km=1 ( B truyén thang ding)
Fr = Km.Ft
=1.3937,01
=3937,01N
Bai 3
a) Khoang cach truc

— Mn.(Z2+21)
2.cosf

MaZ,=4.2;

mn.(Z2+Zl) _ 5(4ZI+ZI) _ Zl
2.ay, 2.300 24

dw

=>cosp =
Vitac6 20° = B = 8°=>c0s8° = cosfl = cos20°

Z
=> c0s8° > i > c0s20°

24.c0s8° 24.c0s20°
>7. >
1 T 1=

=>238= 7, =226
Vay Z1 =23 rang ; Z> = U.Z1=4.23 = 92 rdng

=>

Goéc nghiéng rang

cosp = Mn(Z3+21) _ 5.92+23) _ 23
2.ay 2300 24

=> [ =16,6°

b)
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1oy

fA Fr

Luc vong

Fu = Fe :2'::_;:3 = 220000008 = 1333,32N
Luc hudng tam

Fi=Fp= Fpi.tga — 1333,32.tg20° — 506,39N

cosp €0516,6°

Luc doc truc
Fa1 = Fa2 = Fu.tgp

=1333,32.1916,6

= 397,48N
Cau4
- Goi u12 la ti s6 truyén tir truc 1->11
- Goi Uz la ti s6 truyén tir truc 11->111
- Goi U4 la ti s6 truyén tir truc 11->1V
- Goi ux la ti sb truyén tir truc IV->Thing tron
- Goi u ti s6 truyén chung cua hé théng
U = U12.Ussa.Ux = (Z2/Z1).(Z4lZ3).(Z6l Z5)

50

_ /40 45
=6(50)- G
=9

S6 vong quay thung tron

Goi ni 1 s6 vong quay thing tron
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Tacou=20c=>9= 2> ng, = 164,4 vong /phit
Nth Nth

TAI LIEU THAM KHAO
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