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Trong thoi dai ngay nay nén khoa hoc tién tién dang phat trién manh ma trén
toan thé gi6i trong d6 nganh cong nghlep dong vai tro riat quan trong, cac hé
thong may méc ngay cang tré' nén pho bién va tirng buéc thay thé strc nguoi,
dé tao ra nhirng may moéc ngay cang hoan thién hon thi b mén Nguyén ly chi
tiét may dong vai tro quang trong.
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NOI DUNG: TOM TAT KIEN THUC LIEN QUAN
Chuong 3: BO TRUYEN PONG PAI

3.1. KHAI NIEM CHUNG
3.1.1. Khai niém bo truyén dong dai

Truyén dong dai 1a truyén dong ma sat gian tiép, truyén chuyén dong va co ning (tai
trong) nho ma sat gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.

3.1.2. Phan loai bo truyén dong dai
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 cit 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 Ia hinh thang can, goc ¢ dinh y = 40°

+ Pai luoc ¢6 nhiéu chan phan bé doc theo chiéu rong, & mit trong cua dai
+ Pai tron ¢o tiét dién 12 hinh tron

Pai ring c6 nhiéu riang phan b theo chiéu dai, & mat trong cua dai

Trong d6, dai det va dai thang dwoc dung phd bién hon c4, dai tron chi dugc dung khi
cdng suit nho, dai lugce va dai ring dung khi cong sut 16n hoic can phai dam bao lam
viéc vai ti s6 truyén 6n dinh, khuén kho kich thudc nho gon

* Phan loai theo vi tri truc: Truyén dong hai truc song song quay cung chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong ntra chéo
truyén chuyén dong giira hai truc chéo nhau (géc gitra hai truc thuong 13 90°, hinh 3.3c).

* Phan loai theo nguyén ly lam viéc: theo nguyén 1y ma sat, theo nguyén ly an khop.

3.1.3. Uu va nhuoc diém cia bg 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 6n do vt liéu dai c6 tinh dan hdi.

An toan cho cac tiét may khac khi bi qua tai, vi dai s& truot tron toan phan trén banh
- Két cau va van hanh don gian, gia thanh ré.

2. Nhuoc diém

- Khuén khé kich thudc khé 16n (khi cing mot diéu kién lam viéc, thuong riéng dudng
kinh banh dai da 16n hon duong kinh banh riang khoang 5 lan).

- Ty s6 truyén khong on dinh vi ¢6 truot dan hoi trén béanh.

- Lyc tac dung trén truc va 6 16n do phai cang dai (lyc tac dung trén truc va 6 tang thém 2
+ 3 1an so véi trong truyén dong banh ring).

- Tudi tho thap khi 1am viéc vai van tdc cao.

- Khi dung banh cang dai lam tang sé chu Ky bi uén cua dai, s& lam giam tudi tho cia dai.
Ngay nay dai thang str dung phé bién nhat do c6 hé s6 ma sat qui doi Ion

3. Pham vi str dung cua bo truyén dai

- Bo truyén dai cd thé truyén cong suit dén 1500kW, nhung thuong duoc Voi
P<(40+50)kW, v=5+30m/s.

- B4i 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 téi 15m va 40m (trudng hop dac biét).

- Bo truyén dai thuong duoc bb tri ¢ cap do nhanh, banh dan lap vao truc dong co.
3.1.4. Phuong phap cang dai

Trong qué trinh 1am viéc dai s& dan dan dan ra, stc cang giam xudng. Do d6 ta can phai
diéu chinh strc cing cua dai.

3. Pham vi str dung cta bo truyén dai

- Bo truyén dai co6 thé truyén cong suat dén 1500kW, nhung thuong duoc Voi
P<(40+50)kW, v=5+30m/s.



- B4i véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.
- Khoang cach 16n nhét gitta hai truc c6 thé téi 15m va 40m (trudng hop dic biét).

- B6 truyén dai thuong duoc bé tri ¢ cip d6 nhanh, banh dan lip vao truc dong co.
3.1.4. Phuong phap cang dai

Trong qué trinh 1am viéc dai s& dan dan dan ra, stc cang giam xudng. Do d6 ta can phai
diéu chinh strc cang cua dai.
3.2. VAT LIEU VA KET CAU DAI

3.2.1. Vat liéu lam dai

a. Dai det: Bao gdm 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

3.3.2. Két cau bo truyén dong dai det

3.2.3. Két ciu dai thang

+ 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...

3.3. THONG SO HINH HQOC BO TRUYEN DPAI

- G6c nghiéng ctia mdi nhanh dai so véi duong tam bo truyén: p/2

- GOc 6m cuia dai 1én banh dan va banh bi dan: al, a2

3.3.1. Buong kinh banh dai

- Buong kinh so bg banh dai nho:
dl1 = (1100 + 1300)3./P1/n1
hodcdl = (52 + 6,4)3 VT1 (mm)

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



Trong do:

P1: c6ng suét trén truc dan (kW)

T1: mdmen xo4n trén truc dan (Nm)

u — ti b truyeén,

u— hé sb truot (0,01 + 0,05)

Céc duong kinh banh dai d1 va d2 nén quy tron theo tiéu chuan, thuong chon d1 vé phia
tang, d2 vé phia giam.

Khi tinh toan thiét ké, chon d1 theo tiéu chuén: 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.

3.3.2. G6c 6m dai

Goc 6m ol nho s& anh huong kha ning kéo cua dai, do d6 can thoa man diéu kién sau:
+D0i véi dai det: al > 150°

+ D4i voi dai hinh thang: al > 120° (do ¢6 tac dung chém cia dai v6i ranh banh dai)

Tu hinh 3.13tac6: al =n—f

. da— dq\ p s A . dy_gq
va sinb="2291v) Ppg nan ~ginf="2-d
2 2a 2 2 2 2a
d -d d —-d
B~ za L sa, =7 za L(rad)

hay al=180° - 57 x2=4(dp)
Tuong tu ta cé
a2 =1 +==% (rad)hay a2 = 180° + 57 x“=2(do)

3.3.3. Chiéu dai dai va khoang cach truc
1. Chiéu dai tinh toan cua day dai L (mm)

Ta c6: Ltt = 2.a.cos(B/2) + 0,5.1.(d2 + d1) + 0,5.8.(d2 - d1)



Thong thuong B < 35°, c6 thé lay cos(p/2) =~ 1 — p¥/8

, T.(d2-d;), (d2—d1)
2 4.a

=>Ltt=2.a
2. Chiéu dai can thiét cua day dai Ltt (mm)

- B4i véi dai det sau khi tinh L can chon chiéu dai can thiét cua day dai tang theo tir
100 =+ 400mm dé nbi dai.

Ltt =L+(100—400) (mm)

- Péi véi dai thang Ltc phai chon theo tiéu chuan (Ltc > L). Sau d6 tinh lai khoang céch
truc a (mm) theo chiéu dai day dai vira chon:

I == -

Vi du 1: Cho bo truyén dai nhu hinh 3.14, xac dinh goc 6m al, a2 va tinh chiéu dai can
thiét L caa dai trong truong hop dai thang va dai det.

Bai giai
1) Goc 6m dai banh dai nho:

a, =180°-57. 2=
a

(250 90)

=180° — 57.———=148,55°

Hodc a; = 2,59rad, suy raa, = 3,693 rad
2) Chiéu dai tinh toan cua dai:

+n.(d2+d1)+(d2—d1)2:2.290+n.(250+90) n (250—90)2
2 4.a 2 4.290

Ltt=2.a

=1136,1mm
Chiéu dai can thiét:

- Pai thang: chon day dai tiéu chuan c6 L=1250mm



- Pai det: L=Ltt+(100—400)=1300mm

3.4. PONG HOC BO TRUYEN DAI

3.4.1. Van téc cua bo 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- &).vl

Trong d6 & 1a hé sb truot, c6 gia tri tir 0,01 + 0,05

+ Pai vai cao su hoac vai = 0,01

+ Pai da~= 0,015

- Van tc duoc xac dinh theo cong thuc:

_mdyng

60.1000

_ T[.dz.nz

v2 =
60.1000

d1, d2: Puong kinh banh dai dan va bi dan (mm)
nl, n2: s6 vong quay banh dai dan va bi dan (vong/phut)
Van toc tét nhat nam trong khoang 20+25 m/s. Van téc >30 m/s xay ra hién tugng dao

dong xoan, ting luc ly tim, nong day dai, giam tudi tho va hiéu suat bo truyén. Van téc
<5 m/s khéng nén ding bo truyén dai.

3.4.2. Ti sd truyén bo truyén dong dai

3.4.3. Hién tuong truot dai va diéu kién dé khong xay ra truot dai
3.4.4. Cac dang hong cua b truyén dai

- bat dai do moi

- Nong do ma sat

- Hién tuong truot tron

5.5. LUC TAC PONG LEN TRUC BO TRUYEN DONG DAI



5.5.1. Lyc vong
Ta c0 luc vong
F,= F,— F2:2_T1:1000.p

Dl \'’4

Trong d66: Ft: luc vong co ich (N)
P: cdng suat (kW)
V: van téc vong cua banh dai (m/s)
d
T, = 71 (F1 —Fy)
T1: moment X0&n trén truc

Pé tim quan hé gitra luc FO véi F1, F2 ta bo qua luc ly tam va gia thuyét vat liéu dai tuan
theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai lwong dan trén nhanh dan bang
lugng co trén nhanh bi dan nghia 1a:

F, + F, =22F,=F,=F,+0,5F, va F,+F,-0,5F,

Luc t&c dung Ién truc banh dai (luc hudng tam Fr) duoc tinh nhu sau:
F. = 2. F.sin(a,/2)

hoac Fr = 3.F,.sin(a;/2) (khi bo truyén khong cé bo phan cang dai)
Véi: a;/ goc 6m trén banh dai nho.

Cong thire Euler khi tinh dén lyc quan tinh ly tam

pfa; ZF1=F2
F2—-Fy

F, 1 luc cing phu do lyc quan tinh ly tm, cé gia tri laF,=q,,xv?
Néu bo qua lre cang phu (F, = 0)thi F1=F, tav0ifla hé s6 ma sat, ala géc 6m
Doi véi dai thang ta thay:

f
f: :—yz3f
SIHE

(y = 36°+40°1a goc dinh cua dai thang)



Tir trén = luc vong co ich tinh theo cdng thac
=9 efa_q
Ft=2(Fo-Fy)m—

Luc trén nhanh dan (nhanh cing)

efa
Fy =F 5 —+F,

Diéu kién luc cang ban dau dé khong xay ra truot tron 1a

Ftefa+1
2efa_q

Fp > +F,
Khi tinh cac luc c6 thé bo qua luc ciang phuF,

5.5.2. Moment xo&n trén banh dan

Ta co:
T, =F.2
hoac

d
T, =(F; — Fz)-?1
Cau 1.

Cho bd truyén dai det c6 cong suat P;=10kW; sé vong quay banh din n,=980vong/phut; ty sb
truyén u =3; duong kinh banh dan d,=200mm, luc cing ban dau F, = 800N va khoang céch truc
a=1400mm. Bo qua hién tuong truot tron va luc cang phu Fv. Hay xac dinh:

a. Goc 6m dai a,va chiéu dai day thyc té dai L?

b. Van téc v;; luc vong F;; luc trén nhanh cang F;; luc trén nhanh ching F ,va luc tac dung 1én

truc E,.



c. Hé sb ma sat £ t6i thiéu dé khong xdy ra hién tuong truot tron

Bai Lam
Tém Tit
p. = 10kw
n, = 980 vong/phut
U=3
d, = 200mm
F, = 800N
a=1400mm
a. . Géc 6m dai a,va chiéu dai day thuc té dai L?
b. Van tc v, ; luc vong F,; luc trén nhanh cang F;; luc trén nhanh ching F ,va lyc tac dung 1én
truc .

c. Hé s6 ma sat £ toi thiéu dé khong xay ra hién tuong truot tron



Chuong 4: BO TRUYEN PONG XICH
4.1. KHAI NIEM CHUNG

4.1.1. Nguyén |i 1am viéc cua truyén dong xich Dia xich dan quay, ring cia dia xich day
cac mat xich chuyén dong theo. Day xich chuyén dong, cac mat xich day ring cua dia
xich bj din chuyén dong, dia xich 2 quay. Nhu vay chuyén dong da duoc truyén tir banh
dan sang banh bi dan nho su an khép cua rang dia xich véi cac mat xich. Truyén dong
bang an khap, nén trong bo truyén xich hau nhu khong ¢ hién twong truot. Van téc trung
binh cua béanh bi din va ti s truyén trung binh cua b truyén xich khong thay doi.

1.2. CAu tao bo truyén dong xich
CAu tao chinh cua bo truyén xich c6 3 bo phan chinh: dia dan 1,dia bi dan 2 va xich 3

+ Pia xich din 1, c6 duong kinh tinh toan 1a d1 14p trén truc I, quay véi sé vong quay ni,
cong suat truyén dong P1, md men xoan trén truc T1. Pia xich co rang tuwong tu nhu banh
ring. Trong qua trinh truyén dong, ring dia xich an khop véi cac mat xich, twong tu nhur
banh rang dn khop vai thanh rang.

+ Pia xich bi dan 2, c6 duong kinh d2, dugc lap trén truc bi dan I, quay véi s6 vong
quay n2, cdng suat truyén dong P2, md men xoan trén truc T2.

+ Day xich 3 1a khau trung gian, mic vong qua hai dia xich. Day xich gdm nhiéu mit
xich duoc ndi véi nhau. Cac mat xich xoay quanh khép ban 1€, khi vao an khép véi ring
dia xich.

1.3. Phan loai b truyén dong xich

Tuy theo cau tao, xich duoc chia thanh céc loai: Xich con lan, xich 6ng, xich rang



4.1.4. Uu va nhuge diém va pham vi sir dung cua b truyén dong xich

1. Uu diém

- C6 thé truyén chuyén dong gitra cac 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 1&n tryc nhé hon so véi truyén dong dai vi luc cing ban dau khéng lon.
- 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.

2. Nhuoc diém

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

- C6 nhiéu tiéng on 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 phtc tap hon so véi bo truyén dai.
- Chéng bi mon khi 1am viéc noi nhiéu byi va bdi tron khong tot.

3. Pham vi stir dung

4.2. THONG SO HINH HOC CUA BO TRUYEN BPONG XIiCH

4.2.1. Budc xich

Budc xich pC, mm duoc tiéu chuan héa. Ciing 13 budc cia ring dia xich trén vong tron di
qua tdm céc chét.

Budc xich pC c6 gia tri tir 12, 7+50,8 mm, c6 thé chon
4.2.2. Pia xich

DPuong kinh tinh toan cua dia xich dan 1a d1 va cua dia bi dan la d2; ciing chinh 1a dudng
kinh vong chia cta dia xich, mm; 1 dwong kinh cua vong tron di qua tam cac chdt

Duong kinh vong chia cta dia tinh theo cong thirc:



d =Pt =< (mm)
Z

sin% 1
Z: s6 rang dia xich; pC: budc xich (tiéu chuan)

- Buong kinh vong tron chan rang dia xichdg,,d¢,,(mm)

- buong kich vong tron dinh rang d,;,d,, mm.

d, =p.(0,5+cotg %) (mm)

S6 rang cua dia xich din z, cua dia xich bi dan z,.

- Buéc xich p., mm, 1a budc cia riang dia xich trén vong tron di qua tdm cac chot.
- S6 mat caa day xich X ludn 1a sé chan, dé dé dang néi véi nhau.

S6 miat xich: X=L/p,

- Khoang céch tryc a, 1a khoang cach gifra tam dia xich dan va dia bi dan; mm.
4.2.3. S6 rang dia xich

Trong tinh toan thiét ké chon Z1 =29 - 2u

- S6 ring dia bi dan Z2:

Tinh theo c6ng thac sau: Z2 = u.z, =U.Z2; <Z,max

Ad ==P¢

Sin;
4.2.4. Khoang céch truc va sé mat xich
1. S6 mat xich
- Chon so bo khoang cach truc theo cong thirc a = (30 + 50).pc
- Chiéu dai xich L theo khoang céch tryc:

(dy+d dy—dq)?
L:Z a+“( 2 1)+( 2 1) (mm)
4.a

Vind,va=p..z,

S N2 2
—L=2 a+%(zz +2z)+ (ﬁ) .%(mm)

2.m



- S6 mat xich: Mat khac L = X. p. = S mat xich X

Xk m 10, 4 4 (220)7 (2
C

2.1t 2.1t
Gia tri X dugc lam tron sé nguyén va nén chon sé chan.
2. Khoang céch truc chinh xac

Sau khi chon X, ta tién hanh tinh lai khoang céch truc a chinh x4c nhu sau:

a=0,25.po(x~222) + [(x-52) - 8 (22)'| (rm

Pé bo truyén xich 1am viéc co do chung binh thuodng, ta giam khoang cach truc a mot

khoang Aa=(0,002+0,004)a. Tir sé6 mat xich X da chon phai tinh lai chiéu dai L cua day
xich theo cbng thtrc: L = X.pc

Vi du 2: Bo truyén xich dng con lan ¢ budc xich Pc =12,7 mm, khoang céch truc so bo
a=500 mm, s6 rang dia xich dan z,=21 ring, s6 rang z,=42 rang. Xac dinh s6 mat xich X
va khoang céch truc chinh xac?

Giai bai

- S6 mét xich X duge xéac dinh theo:

2
L 2Xa Zo+7Z Zo—7Z
X=o = 20y 2ty (20 B

Pc o Pc 2 2XT a

)(:Z'%ZZJ’Zl n (22—21)2 % Pc
Pc 2 2XT a

- — =~ 110,5

_2Xx500 42+21 (4-2+21)2 12,7
12,7 2 500

2XT
(Gia tri X 1am tron va nén chon sb chin gan nhit (dé thuan tién ndi xich), tét nhat
khong duoc chon 13 bai s6 cua ring dia xich) — Ta chon X = 110 mat xich

- Khoang cach truc:



a=0,25. Pc.[(X — )y \/(X -n) g (%)2‘

=0,25.12,7[(110 — 42;21) + \/(110 _ 42:21)2 _g (422._1121)2‘

=496,7(mm)

Dé bo truyén xich 1am viéc co d6 chiing binh thuong, ta giam khoang cach truc a mot
khoang Aa=(0,002+0,004).a=((0,002-0,004).496.7=(0,99+1,99)mm

Vay khoang céch truc chinh xac la a=495mm

4.3. DPONG HOC CUA BO TRUYEN DONG XICH

4.3.1. Van tbc va ti s truyén trung binh

- Van tdc bo truyén xich:

m.d;.ng
Vi = 60000

_ PbcZing
~ 60000 (m/s)

_ T[.dz.rlz
27 60000

— pC.Zz.nz (m/S)
60000

Van tdc xich cang ting thi xich cang chong mon, tai trong dong va tiéng én ting. Do do
nén chon v <15 m/s

- Ti sb truyén cua bo truyén xich:

U:EZZ_Z

n, Z
Nén chonu <8
4.3.2. Lyc tac dung Ién truc bo truyén dong xich
- Lyc cang ban dau FO cua xich bang trong lwong cua nhanh xich ty do:

F, = Kfa.q,.0 (4.10)



a: chiéu dai doan xich tu do gan bang khoang cach truc (m)
Oy, © khdi lugng mot mét xich (kg/m)
g: gia toc trong truong (m/s2)

K¢: hé sb phu thude vao do ving cua xich, K¢ = 6 khi bo truyén nam ngang, K, = 3 khi
g6c nghiéng <40°, K¢ = 1 khi bo truyén thiang dtng.

- biéu kién can bang cua dia xich:

dl d2
ZT = _T1+F17_F27= 0

Fl_F2=Ft

1000.P4
Fi=———
A%

- Lyc quan tinh ly tam: F, = q,,,. v2

Gia tri F, = Fy+F,. Vi Fyva F tuong ddi nho so véi lyc vong F,, nén khi tinh toan ta c6
thé lay gan ding F, = F; F, =0

- Luc tac dung 1én 6 va truc: F, = K. F,

K,,: hé s6 trong luong xich

K,,=1,15 bo truyén xich nam ngang hoic khi goc nghiéng < 40°
K.,=1 bo truyén thang ding.

F¢: luc vong c6 ich (N)

4.3.3. Tai trong dong va dong nang va dap cua bo truyén dong xich

Trong truyén dong xich, do van tdc cia xich va dia xich bi dan thay ddi cho nén sinh ra
tai trong dong. Khi xich ¢ khdi luong m chuyén dong véi van toc Vx thay doi theo thoi
gian, nghia 1a chuyén dong voi gia toc ax, sinh ra tai trong dong (luc quén tinh)

2
d.(m-N7. Pc

Fs=m.a, = 18107

Trong d6 m: khéi luong xich (kg)

a,: Gia toc xich (m/s)



a: khoang céach truc (mm)
p.: Budc xich (mm)
n,: tbc do quay cua dia xich dan (vg/ph)

qp: khéi lugng 1 mét xich (kg/m)

4.4. CAC DANG HONG, VAT LIEU VA BOI TRON

4.4.1. Céc dang hong

4.4.2. Vat liéu ché tao xich va dia xich

4.4.3. Boi tron

4.5. TRINH TU TINH TOAN THIET KE BO TRUYEN XICH

Thong sé dau vao: cong suat P;, KW; s6 vong quay n,, vg/ph; ty sé truyén u.
Budc 1. Chon loai xich phu thudc vao cong suat truyén, van toc va diéu kién lam viéc.
Budc 2. Chon s6 ring so bo cua dia xich dan theo cong thirc

Z, = 29— 2xu.

Nén chon s rang dia xich 1a s6 1¢ dé xich mon déu.

Budc 3. Tinh s6 rang dia xich 16n theo cong thirc

Z, = UXZ,Vvoi diéu kién Z,< Z,max

— Xac dinh lai chinh xac ty sé truyén bo truyén xich, sai sé ti s6 truyén <3%
Budc 4. Tinh toan cac hé sb diéu kién sir dung xich theo cdng thuc:

K = Kq. K, Kge. Ky Ko Ky

Cac hé s dugce tinh nhu sau:

Ko: hé s xét dén anh huong cua vi tri bo truyén: khi duong ndi hai tim dia xich hop véi
duong nam ngang mot goc nhod hon 60° thi K,=1; néu 16n hon 60° thi K,=1, 25.



K,: hé sé xét dén anh huong cua khoang cach truc hay chiéu dai xich, xich cang dai thi sb
lan an khép ctia mdi mét xich trong mot don vi thoi gian cang it, do d6 xich s& it mon
hon. K, tra bang 4.3

Bang 4.2. Hé s6 K,

a <25X P, (30+50) x P, (60-+ 80) x P,

K, 1,25 1 08

Kg4c: hé sb xét dén anh huong cua kha nang diéu chinh lyc cing xich: néu truc diéu

chinh duoc thi K4.=1; néu diéu chinh bang dia cing xich hodc con lin cing xich thi
K4c=1,1; néu truc khong diéu chinh duoc hoic khdng ¢ bd phan cang xich thi K4.=1,25

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

K.: hé sb tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong 1én
bo truyén twong dbi ém thi K.=1; néu tai trong c6 va dap (hay va dap nhe) thi

K.=1,2+1,5; néu c6 va dap manh thi K.=1,8.

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

Budc 5. Tinh cong suat tinh toan P, theo cong thuc:

P, = %ZXXK“ x P, < [P]

Trong do:

P,: cong suat tinh toan (KW)

[P]: cong suat cho phép cua bo truyén mot diy ¢ budc p, (tra bang 4.3)

Z 25 A A e P
K, = =2 = == (hé so rang dia xich)
2 =7, =gz,

K, = 1;—011 (hé sé sb vong quay, gié tri ny, tra bang 4. 3)

K,: hé sé 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 budc xich p,. theo cdng suit cho phép [P]

Budc | Buong Chi’éu Cong suit cho phép [P] khi sé vong quay cta dia nho

xich | kinh | daiong N1, (vg/ph)

Pes chét by,
(mm) do, (mm) |50 200 [400 |600 |800 (1000 |1200 |1600
(mm)

12,7 3,66 5,80 0,19 10,68 |1,23 |1,68 |2,06 |2,42 |2,72 |3,20
12,7 4,45 8,90 0,35 [1,27 |2,29 |3,13 |3,86 |4,52 |5,06 |5,95
12,7 4,45 10,11 045 |161 |291 |398 [4,90 |574 |6,43 |7,55
15,875 |5,08 11,30 0,57 2,06 |3,72 |5,08 |6,26 |7,34 |8,22 |9,65
15,875 |5,08 13,28 0,75 2,70 14,88 |6,67 |8,22 |9,63 |10,8 |12,7
19,05 5,96 17,75 1,41 |4,80 |8,38 [11,4 135 [153 |16,9 |19.3
25,4 7,95 22,61 3,20 [11,0 | 19,0 | 25,7 |30,7 | 34,7 |38,3 |438
31,75 9,55 27,46 583 (19,3 |32,0 (42,0 |49,3 (54,9 |60,0
38,1 11,12 35,46 10,5 34,8 | 57,7 | 75,7 (88,9 |99,2 (10,8
44,45 (12,72 37,19 14,7 (43,7 | 70,6 | 88,3 |101
50,8 14,29 45,21 229 |68,1 |110 |138 |157

Vi gid tri P, vira x4c dinh, theo bang 4.4 ta chon budc xich p. theo cdt gia tri ny,

khi tinh hé s6 K,,.

Budc 6. Kiém tra s vong quay t&1 han (bang 4.4)
Néu khong thoa thi ta tang s6 ddy xich va tinh toan lai hodc thay d6i loai xich.

Bang 4.4. Gi4 tri gii han budc xich pc theo s6 vong quay nl




S6 vong quay, (vg/ph) 1250 | 1000 900 (800 630 500 (400 |300
-Xichconlan Z, >15 | 3300 |2650 |2200 |1650 |1320
- Xichrang Z; > 17
Budc xich [pc.Jmax cho|12,7 15,875 | 19,05 | 25,4 |31,75 |38, (44,45 |50,8
phep, (mm) 1
Buéc 7. Xac dinh van toc trung binh v cua xich
- Van tde v:
V= (M)
- Luc vong co ich:
F,= 100‘(,)><P (N)
Budc 8. Tinh toan kiém nghiém budc xich
Theo cong thire sau:
P.K

Sogax R co0ox
Pc=2 Z1-[po]-Kx

Z,.n;4. [po]- Ky

Vi [po] tra tir bang 4.5, néu khong thoa thi ting budc xich va tién hanh tinh

toan lai.

Bang 4.5. Ap suét cho phép [pO0]

Budc xich pe,
(mm)

Ap suét cho phép trong ban 1& xich [p,] (MPa) khi sé vong quay

banh xich nho n; (vg/ph)

<50 {200  |400 |600 [800 |1000 |1200 1600 | 2000
12,7+15875 |35 315  |285|26 |24 [225 |21 [185 |16
19,05+25,4 35 30 26 [235 (21 |19 |175 |15
pr 35 29 24 |21 |185 (165 |15

Badhas 35 26 21 [175 |15

- Chiéu dai xich: L = X. p¢
Budc 9. Xac dinh s6 mat xich X
- Chon khoang céch tryc so b tir a=(30 + 50). pc

- X4c dinh sé mit xich X theo cong thirc:

L 2Xa ZZ+Zl

Zy—-174

pc 2

+

2XTC

2
<
a




(nén chon s6 mat xich 14 s6 chin)
- Sau khi chon s6 mat xich, phai tinh lai khoang cach truc a theo cong thirc:

ooty J(x-50) e (2]

Va dé bo truyén 1am viéc binh thudng nén giam a mot doan (0,002 + 0,004)a.

a=0,25 X pc X

Budc 10. Kiém tra xich theo hé sd an toan

_ Q

~ F,+F,+F,
vai [s] tra bang 4.6 va Q tra bang 4.7

Bang 4.6. Hé s an toan cho phép [s]

s < [S]

S6 vong quay n, (vg/ph) | Budc xich pc, (mm)

12,71 15,875 19,05|25,4 31,75 38,1

49,94 71 17,2 72 (73 |74 |75
99,89 7,3 |74 75 |76 |78 |80
299,85 79 |82 84 189 (94 |98
499,40 8,5 |89 94 [10,2(11,8 [12,5
749,62 93 |10,0 10,7 |12,0|13,0 |14,0
998,86 10,0(19,8 |[11,7 [13,1(15,0

Bang 4.7. Thong sd xich con lan 1 diy

Kich thudc, (mm) | Dién tich ban 18 A, (mm?) | Tai trong phé | Khdi lugng

y - huy Q, (kN) | Im xich q,, (kg)
10,16 148 |71 22,7 0,9
11,91 18,2 105 29,5 1,6
15,88 24,2 180 50,0 2,6




2

Fy=qn.v

voi qp, trabang 4.7

Fo =Kfa.qm. g

K¢: hé sb phu thudce vao d6 vong cia xich. K¢= 6 khi xich ndm ngang; K¢= 3 khi
goc nghiéng gilta duong tam truc va phuong nam ngang nho hon 40°; K= 1 khi xich
thang dimg. Va kiém tra s6 1an va dap cta xich trong mot gidy theo cong thirc:

4.V_

4.1n,.2,.pc

Z,.n4

i=

trong d6: X sb mit xich

Z4,1n;: s0 rang va s0 vong quay cua dia xich dan

=

pc-X. 60

~15.X

< [i]

[i]: s6 1an va dap cho phép cua xich trong mét gidy (bang 4.8)
Bang 4.7. S6 1an va dap cho phép cua xich [i] trong mot gidy

Dang xich

Budce
xich
pC!
(mm)

12,7

15,875

19,05

25,4

31,75

38,1

44,45

50,48

Xich con lan

40

30

25

20

16

14

12

10

Xich rang

60

50

40

25

20

Budc 11. Tinh luc tac dung I1én truc theo cong thirc:

- Luc tac dung 1én tryc: F,. = F,. F;
F,,: hé sb trong luong xich
Fm=1,15 khi xich nam ngang hodc khi goc nghiéng giita dudng ndi tim hai
truc va phuong nam ngang nhé hon 40°

F,=1 khi goc nghiéng dudng ndi tAm hai truc tir 40° dén vi tri

thang dimg.

- Xac dinh cac kich thude bo truyén:

Thong s hinh hoc

Cong thuc

Duong kinh vong chia

Banh dan

d1:

Pc X Z4
01

Banh bi dan

:pCXZZ

Tt




Duong kinh vong dinh

Banh dan

day = pcx[0,5 + cotg(n /Z4]

Banh bi dan

daz = pcX[0,5 + cotg(n /Z,)]

Cha y:

Ta c6 thé chon budc xich theo cong thirc sau néu biét trude [p,]

pc = 2,82 X

3

hodc cong thure rit gon:

Céu 2.

Bo truyén xich dng con lan truyén cong suat P;=8kW c6 cac thong sb sau: s6 rang dia xich dan

Z,=21 rang; ti s6 truyén u=4; s vong quay banh dan n,;=350 vong/pht. B truyén dat nam

ngang;

lam viéc co va dap manh; khoang cach truc a=40.pc; bdi nho giot; khoang cach truc bo truyén

xich

Z,. [po]- Kx

T,.K

P.K

3
= 600 x

pc = 0,45 x /Ty

diéu chinh duoc; lam viéc hai ca; xich 2 ddy. Xac dinh:

a. Hé s6 K va chon budéc xich p,?

b. S6 mit xich X dé ndi xich d& dang?

c. Van toc, lyc vong va luc tac dung Ién 6 truc?

Tom Tat

p. = 8kW
Zy=21rang
u=4

n, = 350 vong/phut

Bai Lam

Z1.1n;. [po]- Kx



a=40.p,
a. Hé s K va chon budc xich p,?
b. S6 mit xich X dé ndi xich d& dang?
c. Van téc, luc vong va luc tac dung 1én 6 truc?
a. Hé s6 K va chon budc xich p,
Tac6Z, =u.Z; =421 =84 rang
Hé S6 K:
K=Ky. K. Ko Ky Ky Koy
K, = 1 (Bo truyén dat nam ngang)
K, =1 (a=40.pc)
K4 = 1 (b6 truyén xich diéu chinh duoc)
K, =1 (boi nhé giot)
K, =1,8 (va dap manh)
K;,, =1,12 (lam viéc hai ca)
K=1.1.1.1.1,8.1,12 = 2,016
Hé SO K,

z 25 25

Kzzﬂz—:—
Z; 21 21

Hé SO K,

K, :% ma n, = 350 vong/phtt

1

- ny; =200

Hé S6 K,
K, =1,7(xich 2 day)

Cong suét tinh toan:



KKnK
pt = —KT; Z.p1

4 25
- 2,016.;.2 8

1,7

= 6,45 (KW)

Chuong5: TRUYEN BPONG BANH RANG

5.1. KHAI NIEM CHUNG

5.1.1. Dinh nghia

Truyén dong banh ring 1a truyén dong an khép truc tiép, trong d6 chuyén dong va tai
trong duoc truyén nho sy an khop cia cac rang trén banh ring hodc thanh rang.

Bo truyén banh rang thuong ¢6 2 bo phan chinh:

- Banh rang dan 1, c6 duong kinh d, duoc lap trén truc dan 1, quay véi sé vong quay n,
cdng sut truyén dong P; md men xoan trén truc T,

- Banh rang bi dan 2, c6 duong kinh d,, duoc lap trén truc bj dan 11, quay véi s6 vong
quay n,, cong suat truyén dong P,, md men xoan trén truc T,.

1.1.2. Phan loai

Theo vi tri twong dbi giita cac truc

- Truyén dong banh ring try, cac truc song song véi nhau

- Truyén dong banh ring con, cac truc vudng goc v4i nhau

- Truyén dong banh ring hypecboldit, cac truc chéo nhau

Theo tinh chét di dong cua duong tAm céc truc

- Truyén dong banh ring thudng, dudng tim truc cua tit ca cac banh rang déu c¢d dinh.

- Truyén dong banh rang hanh tinh, duong tdm truc cta 1 hodc nhiéu banh ring di



dong trong mat phang quay.

Theo phuong cta rang so voi dudng sinh

- Truyén dong banh ring thang (banh tru ring thing va banh con ring thang)

- Truyén dong banh rang nghiéng (banh tru ring nghiéng, banh cén ring xoin, ring
cong)

- Truyén dong banh ring chir V

Theo dang an khép

- B6 truyén an khép ngoai

- Bo truyén an khop trong

Theo dang profin rang

- Truyén dong banh rang than khai

- Truyén dong banh rang xycldit: Bién dang ring 1a duong cong xicldit, st dung chit
yéu trong déng hd va dung cu do.

- Truyén dong banh ring Novikov: Bién dang ring 1a cung tron, Novikov tim ra nim
1954 1am ting kha ning tai ctia bo truyén, sir dung nhiéu trong xe ting

Truyén dong banh rang than khai dugc dung rong rai hon ca, do rang dugc ché tao
bang dung cu c6 canh thang, dam bao do chinh xac cao va khong bi anh hudng cta sai sd
khoang cach truc do d6 khong lam thay d6i qui luat chuyén dong va ti sb truyén.
Theo dang thay doi chuyén dong

- Truyén dong banh rang-banh rang, bién chuyén dong quay thanh chuyén dong quay
- Truyén dong banh rang-thanh ring, bién chuyén dong quay thanh chuyén dong tinh
tién va nguoc lai

Theo két cau

-Bo truyén ho khong dugc boi tron hodc boi tron dinh ky, 1am viéc voi van tde thép;
-Bo truyén kin duoc boi tron déy du, 1am viéc véi van tde trung binh hodac cao.
5.1.3. Uu nhuoc diém va pham vi sir dung

1 Uu diém

- Kich thudc nho, kha nang tai 16n;

- Ti s6 truyén khong doi;



- Hiéu suat cao, c6 the dat t6i 97 + 99%;

- Tubi tho cao, 1am viéc tin cay trong pham vi cong suét, toc do va ty $6 truyén kha
rong.

2. Nhuoe diém

- Ché tao twong ddi phirc tap.

- Boi hoéi @0 chinh xac cao.

- C6 nhiéu tiéng 6n khi van tdc 16n.

- Chiu va dap kém.

3. Pham vi str dung

B truyén banh ring duoc st dung nhiéu nhat so v&i cac b truyén co khi khac. No
dugc str dung trong hau hét cac loai may. Truyén dong banh ring duoc ing dung rong rai
trong linh vuc co khi: tir ddng ho, khi cu dén cac may hang ning v.v...

B0 truyén banh ring c6 thé:

- Truyén cong sudt rat nho (0,1kW): dung cu do

- Truyén cong sudt kha 16n (300 kW): cac may mo, may xay dung, may lam duong
- Truyén cong sudt rat 16n (100.000 kW): bo truyén dung trong cac nha may phat dién
- Vian tdc dat dugc 140 m/s hoic cd thé cao hon.

- Ti sb truyén (cuia mot cip banh rang) c6 thé tir 1 dén 10 hoic cd thé cao hon.

5.2. TRUYEN DONG CUA HE THONG BANH RANG

5.2.1. Ti s6 truyén cua cip banh rang dn khop

Ti s6 truyén:

=My Z
Wy Nz T zp

ny: s6 vong quay cua banh rang dan (vong/phdt); n2: sé vong quay cua banh ring bi
dan (vong/phat).

2, 86 rang cuia banh rang din; z,: s6 ring ciia banh ring bi dan

5.2.2. Ti 6 truyén cta hé thong banh ring thudong

Ti s6 truyén gitra hai truc quay 1 va n 1a ty sé van téc goc caa hai truc quay do:

Wi_n

u =
in Wy T



5.2.3. Ti s6 truyén cua hé thong banh ring hanh tinh — visai
Cong thace cuaa hé vi sai la

c W1™Wc¢ _ - 1y2 Z2Z3
—W¢ ( 1) Z1Z3,

5.3. THONG SO HINH HOC CUA BO TRUYEN DONG BANH RANG

5.3.1. Thong s6 hinh hoc bo truyén banh ring try rang thang

- Budc ring trén duong kinh vong chia t: ky hiéu t (mm), bang budc cua thanh ring.
- M6 dun m: M6 dun cua rang banh rang, ky hi¢u 1a m, don vi do 1a mm. Cac banh
rang c6 cung md dun sé& dn khép duoc v6i nhau. Gia tri ciia mé dun m duoc 13y theo day sb
tiéu chuédn, dé han ché s6 lwong dao gia cong banh rang sir dung trong thuc té.

m = t/m gia tri m duogc tiéu chuan héa theo cac day so sau:

Déy 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

Ul tién chon day 1

- S rang banh nho Z;: nén chon Z; > 17 dé tranh cét chan ring.

- S6 rang banh 16n Z,: xac dinh tir ti s truyén

- Profil goc a,: ap=14,5°; 20°, 25° 1a thong sb co ban cta bién dang rang.

Céc thong sé hinh hoc ctia banh ring tru ring thing theo

Bang 5.1. Céac thong sd hinh hoc ctia banh ring try ring thing

Tén goi Ky Cong thikc tinh
hi¢u
M6 dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén u) | jot2=42
(dau —: an khop ngoai; dau +: an khop trong " o
Dung d¢ xac dinh chiéu quay cua truc)
buong kinh vong chia d d=m.Z

Chiéu cao dinh ring ha ha=m




Chiéu cao chan ring ht h=1,25.m

Chiéu cao ring h h=ha+hi=2,25.m
buong kinh vong dinh da da=m.(Z + 2)
Duong kinh vong chan df dr=m.(Z - 2,5)
Budc rang t t=n.m

Khodng cach tdm cla hai banh rang an khép (dau aw | q, =fih _ mtn)
+: an khop ngoai; dau —: an khép trong) 2 2

Vi du 1: B truyén banh rang tru rang thang ¢ médun m=10mm, sb rang Z, =18 va
Z,=47. Cac banh riang khong dich chinh. Tinh cac kich thudc bd truyén trong truong hop
cac banh rang an khép trong va ngoai.

Bai giai:

1) Truong hop an khop ngoai

- Puong kinh vong chia banh dan: d;=m.Z1=10.18=180 mm

- Pudng kinh vong dinh banh dan: d,;=m.(Z1+2)=10.(18+2)=200 mm

- Puong kinh vong day banh dan: dy;= m(Z1-2,5)=10.(18- ,5)=155 mm

- Buong kinh vong chia banh bi dan: d,=m.Z2=10.47=470 mm

- Pudng kinh vong dinh banh bi dan: d,,=m.(Z2+2)=10.(47+2)=490 mm

- Puong kinh vong day banh bi dan: d,=m.(Z1-2,5)=10.(47-2,5)=445 mm

- Khoang céch truc:

a =m(222+21) _ 10.(4Z+18) — 325mm

2) Truong hop an khop trong
-Céc thong sb tuong ty an khép ngoai, ngoai trir da2, aw va df2.

- Puong kinh vong dinh béanh bi dan: d,,=m.(Z,-2)=10.(47-2)=450 mm




- Khoang céch truc:

aw:m(zzz—zl)zlo.(élz—ls) — 145mm

- Puong kinh vong day banh bi dan:

df, = 2.a,dgq + 0,5m = 2.145 4+ 200 + 0,5.10 = 495mm

5.3.2. Thong s hinh hoc bo truyén banh ring tru ring nghiéng
B0 truyén banh ring tru ring nghiéng c6 mot bd thong sb twong tw nhu bd truyén banh
rang tru ring thiang, duoc tinh trén mit dau cta banh ring (mit phang vudng goc vai truc
banh ring). Mot s6 thong s6 duoc xac dinh trén mat phang phéap tuyén n-n, vudng goc voi

phuong cta rang.

Bang 5.2. Céc thong s6 hinh hoc ctia banh ring try ring nghiéng

Tén goi Ky Cong thirc tinh
hi¢u
M6 dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén u@i | =2
nz Z1
buong kinh vong chia d d =2nZ
cosf
Chiéu cao dinh ring ha ha=mn
Chiéu cao chan ring ht hf=1,25.mn
Chiéu cao ring h h = hathf=2,25.m
Puong kinh vong dinh da da= d1+2mn




buong kinh vong chan df dr= di—2,5.mn

Budc rang t t=m.m

Khoang cach tdm cua hai banh ring an khép (dau aw | g =M@tz _ o ma(zatzy)
w 2 w 2cosf

+: an khop ngoai; dau —: dn khép trong)

Vi du 2: B truyén banh ring tru ring nghiéng c6 khoang cach truc a,,=710 mm, sb

rang Z,=24 va Z,=151. Céc banh rang khong dich chinh. Chon goc nghiéng rang , mddun

phép m,,.

Bai giai:

Gitra khoang cach truc a,,, goc nghiéng rang B va moédun phap m,, c6 su lién hé sau

Q. = My (Z2+21)
w 2ay

Tu day ta suy ra:

mp(z2+21) _my.(151424)
2a,, 2.710

cosf =

Mit khac dbi voi bo truyén banh ring tru ring nghiéng ta c6 20° > p > 8°

do do: cos8° > cosf > cos20°

cho nén:

M (151+24)
2710

Cc0s&°° > 0s20°

2.710.c058°> >2.710.c0520°
151+24 — ™ 151424

= 8,04 >m, >7,62

Theo tiéu chuan ta chon m,=8 mm

Theo gié tri mn=8 mm ta tinh dugc =9,62°

Vi du 3: Xéc dinh céac théng sb hinh hoc cua cap banh ring tru ring nghiéng, biét rang

z,=24, sb vong quay n,=1200vong/phit, n,=480vong/phat, khoang cach truc a,,=250 mm,

modun phap mn=5,5 mm.

Bai giai:




1) Xéc dinh ti s6 truyén:

_ng _ 1200 _

n, 480

2,5

2) S6 rang banh dan: z,=uz,=24.2,5=60 ring
3) Xéc dinh goc nghiéng rang:

mp(z;+21) _ 5,5.(60+24)
2a, 2250

Suy ra: p =22,48°

cosP = = 0,924

4) Xac dinh cac duong kinh vong chia:

_ Mpzy _ 5524 _
d, = osB 0928 142,86mm

d, = 222 = 2399145 ggmm
cosf 0,924
5) Buong kinh vong dinh:

dgy = dy + 2m,, = 142,86+2.5,5=143,86mm
dg, = d, + 2m,, =357,14+25,5=368,14mm
5.3.3. Cac thdng s hinh hoc cila banh ring con ring thang

Cac thdng s6 hinh hoc cha yéu

Ty s6 truyén:

Zy 1
u=—==t =

zy 9Pz tges

Céc thong s6 hinh hoc ctia banh rang con dugc xét ¢ hai tiét dién: tiét dién day 16n va
tiét dién trung binh.

* Cac thong s6 hinh hoc ¢ day 16n:

Modun ¢ day 16n: mS.

- Chiéu dai duong sinh mat non lan: L =0,5.mg /22 + z2

- Chiéu dai rang: b=(0,3 + 0,33)L

- BPuong kinh vong lan (vong chia): dy=my.Z;; d,= ms. Z,

buong kinh vong dinhd,;=ms.( Z;+2cos¢ ;); de2= m,.(Z,+ 2cos¢ ;)

- Duong kinh vong chan: d¢;= mg.( Z1-2,4cos¢ 1); drp=mg.(Z3-2,4c05¢ ;)
- Chiéu cao rang: h=2,2. m,



Céc thong sb ¢ tiét dién trung binh:

- M6dun trung binh my,,

- buong kinh trung binh: d,,=m;,.Z1=2(L — 0,5b)sing1

dipr=myp..Z2=2(L- 0,5b)sing,

Luu ¥: do kich thuéc d6 16n caa rang ty 18 véi khoang cach dén dinh cac mat nén nén
tacotilé:

Mep _L—O,Sb
mg L

5.4. LUC TAC DUNG LEN BO TRUYEN PONG BANH RANG
5.4.1. Luc tac dung 1én b truyén dong banh rang tru ring
1. Lyc phap tuyén E, :

- Giatri: F, C:ﬁ
Vi o goi 1a goc an khdp, banh rang tiéu chuan thong thuong o=20°
2. Luc vong Ftl
- Piém dat tai vi tri an khép
- Chiéu nguoc chiéu chuyén dong cua
banh rang
-bo lon:

2h _ 2T _ 2Th

Fyu =Fp=—

di dy mz
3. Luc hudng tdm F,.,
Diém dit tai vi tri an khép
- Chiéu huéng vao tdm béanh rang
- Giatri: F; = F, = F.q.tga
5.4.2. Lyc tac dung Ién bo truyén dong banh ring tru ring nghiéng

1. Lyc phap tuyén E,: nam trong mat phang phap tuyén va phan tich thanh 3 thanh



phan F,, E., E,.

Fe
casa.cosf

-Giatri: F, =
2. Luc vong Fy;
- Piém dit tai vi tri an khop
- Chiéu nguoc chiéu chuyén dong cua banh rang
- Do lon:

2T1:£:2T1.cosﬁ

F,=F., =%
t1 t2 dy dy Mnzy

3. Luc huong tam Fpq
- Piém dit tai vi tri an khop
- Chiéu huéng vao tam banh rang

S Frq.t
Gla tl’1 Frl - FI‘Z - I;;)S‘Za

4. Luc hudng tam F,,

- Piém dit tai vi tri an khop

- Chiéu huéng vao mit rang lam viéc

- Giatri: Fyy = Fyy = FiitgP

5.4.3. Lyc tac dung Ién bo truyén dong banh rang con rang thang

1. Luc vong:

F,, tac dung Ién truc dan I, lucF,,tac dung Ién tryc II.

- Piém dit: vi tri an khop

- Phuong cuaF,,Va F;, trung v6i duong tiép tuyén chung cua hai vong lan. Chiéu cta
F,; nguoc véi chiéu quay n1, chiéu cua F,; cung véi chiéu quay n2.

S 2T; 2T.
-GlatH Ftl =Ft1 = 1=_2

dtb1 dtb2
2. Luc hudng tdm

- Biém dit: vi tri an khop



- Phuong chiéu: F,tac dung 1én truc I, vudng goc vai truc I va hudng vé phia truc 1.

Luc hudng tdm F.,vudng goc véi truc 11 va huéng vé phia truc II.

- Giatri: F.q = F;,.tga.cosé; F., = F;,.tga. cosd,

3. Luc doc truc

- Biém dit: vi tri an khop

- Phuong chiéu: F,, tic dung Ién truc I, song song véi truc I. Luc doc truc F,,s0ong song

véi tryc 11. Chiéu cua luc F,; huéng vé day 16n caa banh dan, chiéu caa F,,luén ludn huéng
vé phia day 16n ciia banh bj dan.

- Giatri: F,; = Fyq.tga.sin @1= F,, F,5= Fpp.tgo.sin @,= Fpq.

Vi du 3: Cac banh ring cua hé thdng truyén
dong nhu hinh 5.21 (truyén tir I-IV). Cho trugc
T;=100000 Nmm, modun cap banh rang con mS;
moddun cap banh rang tru rdng nghiéng mn va
modun cip banh ring try ring thang m co gia tri
bang nhau va bang 4 mm, s6 rang Z,=20, Z,=40,
Z3=20, Z,=60, Z5=28, Z¢=56. Xac dinh:

a) Goc B dé truc 11 va IV dong tam.

b) Phan tich lyc tdc dung 1én céac cap banh

rang.

¢) Gié tri cac luc tac dung.

BAI GIAL:

a) Bé céc truc Il va truc IV dong tam thi a34=a56



Mat khéc:

_ mMp(Z4+23)
a3q4 = — -

2cosf
_ m.(z+z)
Ase = —
Cho nén:

mp.(z4+23) _ m.(Z¢+2s)
2cosf 2

- p = Mn24423) _ ccos 80 = 17,75°
m.(z¢+2s) 84

C) Luc tac dung banh rang 1 va 2 :

2T- 2.T;
Ftl — 1 — 1
dmi  Mnzp

trong do:m,, =m,(1—0,5.y¥be) = 4(0,5.0,285) = 3,43mm do 46 :

_ 2.100000_

Fyy = =2915N

3,43.20

Trong do:
8, = arctgui = 2915.tg20°. c0s26,57° = 948,9N
1

Fy, = Fyy.tga.sind; = 2915.tg20°sin26,57° = 474,6N

Gia tri luc tac dung banh rang cén 2: F;, = F;; = 2615N:

F,, = F,, = 4746N;F,, = F,; = 948,9N

-Luc tac dung lén banh rang 3 va 4

Momen xodn tac dung lén truc 2: T2=T1.u1=100000.2=200000 Nm

2.T- 2.co0SB.T: 2.c0s17,75.200000
2 _ 2C05BTs _ = 4762n

d3 mny Z3 4.20

Fr3:Ft3.tga — 4792.tg20 — 1819,9

cosf cos17,75

Fys = Fis.tgh = 4762.tg17,75 = 1524,3N
- Luc tac dung 1én banh rang 4

Ft4 = Ft3 = 4’761N



Fa4 = Fag.uz = 1524‘,3N
T, = T,u,600000N

- Luc tac dung 1én banh rang 5 va 6 :

2Ty 2T  2.600000
Ft5 = —= =
ds m.zs 4.28

=10714,3

Fus = Fs.tga = 10714,3.tg20 = 3900N
- Luc tac dung Ién banh rang 6 :

Fie= Fis = 10714,3N ; Fs= F,c= 3900N



Cau 3.
Cho b6 truyén banh ring tru ring nghiéng tiéu chuin c6 khoang cach tryc a,, =480mm, gbc in

khép 0=20°, mo dun phép tuyén m,=6mm, ti sb truyén u=5; cac banh ring khong dich chinh, 2
banh ring dn khép ngoai. Hay xéac dinh: sé rang Z,, Z,va goc nghiéng ring p ?

Bai Lam\

Tém Tic

a,, =480mm
a=20°
m,=6mm

Zl’ZZ

Tacd Zy=u. Z,
Khoang cach truc

mn(Z,+2Z
a,, :MZCOSB >

myp(U.Z1+74)
2cosf (1)

2.ay

Diéu kién goc nghieemg rang :  20°> B > 8°
- c0s8° > cosp = cos20° (2)

Thay (1) va (2) ta co

my(uzZ,4+2Z
cos8% > % > c0s20°
=0y

6(5Z1+71)

cos8° >
2.ay

> cos20°

2.480.cos8° 2.480.cos20°
e =67, = e



— 158,44 > 67, > 150,35

- 26,41 > Z, > 25,06

—Chon Z; = 25 rang

Zy = u.Z; =5.25=125rang
GOc nghiéng rang 8

—mn(Z1+2;)

- a
w 2cospB

My (Z1+2Z3)

- cosf = -
w

- cosf =6(25+125) _ 0,94

2.480

> p = 19,90



DE 11

Céau 1.

Cho bo truyén dai det c6 cong suat P,=10kW; sé vong quay banh din n,=980vong/phdt; ty s6
truyén u =3; duong kinh banh din d,=200mm, luc cing ban ddu F, = 800N va khoang céch truc
a=1400mm. Bo qua hién tugng truot tron va luc cang phu Fv. Hay xac dinh:

a. Goc 6m dai a,va chiéu dai day thyc té dai L?

b. Van téc vy; luc vong F,; luc trén nhanh cang F;; luc trén nhanh ching F ,va luc tac dung 1én
truc .

c. Hé s ma sat ft6i thiéu dé khong xay ra hién tugng trugt tron

Céu 2.

B0 truyén xich dng con lan truyén cng suat P;=8kW c6 cac thdng s6 sau: s ring dia xich dan

Z,=21 rang; ti 56 truyén u=4; s vong quay banh dan n,;=350 vong/phat. Bo truyén dit nam
ngang;

lam viéc c6 va dap manh; khoang cach truc a=40.pc; boi nho giot; khoang cach truc bd truyén
xich

diéu chinh duoc; 1am viéc hai ca; xich 2 day. Xac dinh:
a. Hé s6 K va chon budc xich pc ?

b. S6 mit xich X dé ndi xich dé dang?

¢. Van tbc, luc vong va lyc tac dung lén b truc?

Cau 3.

Cho bd truyén banh ring tru ring nghiéng tiéu chuan cé khoang céch truc aw=480mm, goc in



khép a=20°, mo dun phap tuyén mn=6mm, ti s6 truyén u=5; cac banh riang khong dich chinh, 2
banh

rang an khop ngoai. Hay xac dinh: s6 rang Z,, Z,va goc nghiéng ring f ?

Céau 4.

Phan tich luc tac dung va tinh gia tri cac

lyctac dung Ién cac cap banh rang an khap theo
so d6 bén. Cho biét T1=90000Nmm, Z,=25,
Z,=50, Z3=20, Z,=40. M6dun mn=m=3 mm.
Goéc nghiéng rang 1a 15°, goc an khép 200

(lwu y: v& hinh phan tich lyc réi méi tinh do

16n)



Céau 1.

Cho bo truyén dai det c6 cong suat P,=10kW; sé vong quay banh din n,=980vong/phdt; ty s6
truyén u =3; duong kinh banh din d,=200mm, luc cing ban dau F, = 800N va khoang céch truc
a=1400mm. Bo qua hién tugng trugt tron va luc cang phu Fv. Hay xac dinh:

a. Goc 6m dai a,va chiéu dai day thuc té dai L?

b. Van tc v, ; luc vong F;; luc trén nhanh cing F;; luc trén nhanh ching F ,va lyc tac dung 1&n
truc E,. (1,254).

c. Hé s6 ma sat £ toi thiéu dé khong xay ra hién tuong truot tron (0,75d).

Bai Lam
Tom Tat
p1 = 10kw
n, = 980 vong/phut
u=3
d, =200mm
Fy, = 800N
a=1400mm
a. . Goc 6m dai a,va chiéu dai day thuc té dai L?
b. Van tc v, ; luc vong F,; luc trén nhanh cing F;; luc trén nhanh ching F ,va lyc tac dung 1&n
truc E.

c. Hé s6 ma sét f ti thiéu dé khong xay ra hién tuong truot tron



a) Goc 6m dai a,Vva chiéu dai day thuc té dai L?
v=253=22 4 =600mm
dq 200

a, =180-57 . 2=%4 = 180-57. 220=163,71° ~ 2,86(rad)

lyy =2a+= (d1 +d,) +—=—"~ (dz 1)

(600-200)2
41400

=2.1400+§ (600 + 200) +

=4085, 20 mm
Chiéu dai thuc té L
Pai det L=L;; + (100 — 400)
= 4085, 20 + (100— 400)
—-L=4300 mm
b. Van téc vy; luc vong F,; luc trén nhanh cang F;; luc trén nhanh ching F ,va luc tac dung 1én

truc E,.

v, = m.dy.nq _ 1.200.980
1™ 60000 60000

v; = 10,26(m/s)

_1000.p _1000.10
) 10,26

=974,41 (N)

Fy = Fy+05~
=800+0,57
=1043,6(N)

F, =F; —05

974,41

=800+0,5

=556,4(N)

E. = 2.F,.sin (%)



163,71)

= 2.800.sin(T

= 1583,86(N)

c. Hé s ma sat £ t6i thiéu dé khong xdy ra hién tuong truot tron

Céu 2.
Bo truyén xich éng con lan truyén cdng suat P;=8kW c6 céc théng sb sau: sb ring dia xich din

Z,=21 rang; ti s6 truyén u=4; s vong quay banh dan n,=350 vong/phat. Bo truyén dit nam
ngang;

lam viéc c6 va dap manh; khoang cach truc a=40.pc; bdi nho giot; khoang cach truc b truyén
xich

diéu chinh duoc; lam viéc hai ca; xich 2 ddy. Xac dinh:
a. Hé s6 K va chon budc xich p,? (1,5 diém)
b. S6 mét xich X dé néi xich d& dang? (0,75 diém)

c. Van téc, luc vong va luc tac dung 1én 6 truc? (0,75 diém)

Bai Lam
Tom Tat
p1 = 8kW
Z, = 21 ring
u=4
n, = 350 vong/phut
a=40.p,
a. Hé s6 K va chon budéc xich p.?
b. S6 mit xich X dé nbi xich dé dang?

¢. Van téc, luc vong va luc tac dung 1én 6 truc?



a. Hé s K va chon budc xich p,
Tac6Z, =u.Z; =421 =84 rang

Hé S6 K:

K=Kq. K. Kyo. Ky Ky Ky

K, = 1 (B6 truyén dat nam ngang)

K, =1 (a=40.pc)

K4 = 1 (b6 truyén xich diéu chinh duoc)

K, =1 (bdi nh giot)

K, =1,8 (va dap manh)

K, =1,12 (lam viéc hai ca)

K=1.1.1.1.1,8.1,12 = 2,016

Hé S6 K,

Z 25 25
K, =201 _ 20 _ 22
Z 21 21

Hé S6 K,

K, == man, = 350 vong/phut

ny

i n01 :200

K, =1,7(xich 2 day)
Cong suét tinh toan:

KKnK
Py - —KZ Z.p1

4 25
_ 201655 g
1,7

= 6,45 (KW)



Tu bang 4,3 —» [P] = 11,0 KW - p,. = 25,4 (mm)
b. S mét xich X

Ta c6 a=40. p, »a=1016

2
X—2'3¢Z2+Zl n (zz—zl) Pc
Pc 2 2xn /) T a

_2.1016 84+21 (84—21)2 25,4

25,4 2 2. "1016

=136,51
Chon X=136 méc xich

-Khoang céch tryc:
_ _Ltl _ g () .
a—0,25.pc.[X - +\/(X ) g () ‘

= 0,25.25 4. [136 _ 84:21 n \/(136 _ 84-;21)2 _g (34—21) 2 ‘

2XT

=1028,9 (mm)
Dé bo truyén xich 1am viéc co do ching binh thuong, ta giam khoang cach truc a mot

khoang Aa=(0,002+0,004).a=((0,002+0,004).1028,9 =(2,06+4,12)mm

c. Van toc, lyc vong va luc tac dung Ién 6 truc
Van toc

Tt.dl.nl

1™ 60000

_ bcZ1.ng
60000

_25,4.21.350
60000

=3,11(m/s)

Luc vong



_1000.p1

v

F

_1000.8
3,11

=2572,3 (N)
FroK,. F,
=1,15.2572,3

=2958,1 (N)

Cau 3.
Cho bd truyén banh ring tru ring nghiéng tiéu chuan c6 khoang céach truc a,, =480mm, goc an

khép 0=20°, mo dun phap tuyén m,=6mm, ti $6 truyén u=5; cac banh rang khong dich chinh, 2
banh rang dn khép ngoai. Hay xéac dinh: sb rang Z;, Z,va goc nghiéng rang f ?

Bai Lam\

Tém Tic

a,, =480mm
a=20°
m,=6mm

ZI’ZZ

Taco Zy,=u. Z;
Khoang céch truc

—Mn (Zy+24) >

my(U.Z1+2Z1)
w 2cosp T cosf = (1)

2.ay
Diéu kién goc nghieemg ring :  20°> S > 8°

- c0s8° > cosp = cos20° (2)



Thay (1) va (2) ta cé

mn(uZ1+Z1) >

cos8° > cos20°

2.0y

6(5Z1+Z1)

cos8% > > c0s20°

Gy

2.480.cos8? 2.480.co0s20°
—% 20— —

- 158,44 > 67, > 150,35

- 26,41 > Z; = 25,06

—Chon Z; = 25 rang

Z, = u.Z; =5.25=125 rang
Géc nghiéng rang S8

—mn(Z1422)

- a,, =
w 2cosf

mu(Z1+2Z;)

- cosf = ”»
w

6(25+125)
2.480

- cosf = =0,94

B = 199°



