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LOI NOI PAU

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

Em cam on cac thay cd bo mén nguyén ly chi tiét may da tan tinh chi day em nhiing
kién thirc vé mon dé 4p dung duoc Kién thirc trong viéc hoc tap va thuc hanh sau nay.
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CHUONG 1. BO TRUYEN PONG DPAI

1.1KHAI NIEM CHUNG
Khai niém b truyén dong dai
- Truyén dong dai 1a truyén dong ma sat gian tiép,truyén chuyén dong va co
nang (tai trong) nho ma sat gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.

3 2

3

Phan loai bd truyén dong dai
- Phan loai theo vat liéu ché tao day dai.
- Phan loai theo dang mit cat day dai
- Phan loai theo vi tri truc
- Phén loai theo vi tri lam viéc:Theo nguyén Iy ma sat; theo nguyén 1y an khap.
Uu va nhwoce diém cia bd truyén dong dai
1.Uu diém
-C6 kha ning chuyén dong co ning gitta cac truc & khac xa véi nhau
-Lam viéc @m khéng 6n do vat liéu dai c¢6 tinh dan hoi .
-An toan cho cac chi tiét khac khi bi qué tai vi dai s& truot tron toan phan trén
banh
-Két cau va van hanh don gian, gia thanh
2 Nhuoc diém
- Luc tac dung trén truc Ién do cing dai (luc tAc dung I1én truc va 6 truc tang
thém 2/3 1an so véi trong truyén dong banh rang)
- Tuébi tho thap khi 1am viéc véi van tc cao
- Khi dung banh ring dai lam tang s6 chu Ky bi un cua dai, s& l1am giam tudi tho
cua dai.
3.Pham vi sir dung caa bé truyén dai
- Khoang céch 16n nhat gitra hai truc cd thé dén 15m va 40m (Trudng hop dic
biét)



- B truyén di thuong duoc bé tri ¢ cip d6 nhanh, banh dan vao 16p tru dong
CO.

4 Phwong phap cang dai

- Trong qué trinh 1am viéc dai s& dan dan dan ra, strc cang giam xubéng.Do do
ta phai diéu chinh stc cing dai.

1.2VAT LIEU VA KET CAU PAI

1.2.1 Vat li¢u lam dai

- V4t liéu lam dai thoa man do bén mai 1au mon, hé sé ma sat, tinh dan hdi cao.
a. Dai det, dai vai, cao su, dai so len, dai so bong, dai lam tir vat liéu tong hop.
b. Dai thang: Pai thang gdm c6 dai soi xép va dai.

1.2.2 Két cau bp truyén dong dai det
- Pai det, hay con goi la dai phang, tiéc dién dai 1a hinh chit nhat hep. Banh dai
hinh try tron duong sinh thang hozc hinh tang tréng, bé mat 1am viéc 1a mat rong
cua dai.

1.2.3 Két cau ciia dai thang
b: bé rong 16n nhat cua dai; bo: B& rong cua dai tai mat phang Trung Hoa; yo
khoang céch tir mat phang Trung Hoa dén mit trén cua dai

h: Chiéu cao caa dai y=40 Goc & dinh
L: Chiéu dai dai dugc tinh 1a chiéu dai 16n Trung Hoa .

1.1 THONG SO HINH HQOC BO TRUYEN PAI

d;




Trong d6
a. khoang cach gitra 2 truc
b. GOc gitra 2 day dai
A goc am trén banh dan
d; dz : Puong kinh banh dai dan va bi dan.

1.1.1.Chiéu dai day dai
Chiéu dai tinh toan Ly

_ 2
L~ 2.4+ ”'(‘”2”2) + (‘“42” (mm)

Chiéu dai thuc té L

- Dai det: L= Ly + (100 = 400) mm
- Dai Thang L: chon tiéu chuan L > Ly

1.1.2.Khoang céch truc chinh (dai thang)

_ k+¥VkZ+8A?
a= ” (mm)
dl+d2
(=L - AL oy A= D Gy
1.1.3Géc om dai
(d1+d2)
01 = 180° - 57 ,——=
a
dl(u—1
= 1800 57, 287D
a
dl+d?2 d2(u—1
pon- D) g 20D
a a

2. PONG CO HQOC BQ TRUYEN DAI
2.1 Van toc caa b truyén dong dai

Vi ¢6 hién tuong truot nén van toc vong v2 caa banh bi din cham hon van téc vong v1 cua
banh dan: v2=(1- &).v1

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

+ Pai vai cao su hoac vai = 0,01
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+ Pai da = 0,015

Van téc xac dinh theo cong thirc

m.dlnl__ . ; N
V,=———— Trén banh dan vy
60.1000
—(m/s)
m.d2n2 A L s x
V,=———— | Trén banh dan v»
60.1000

d1 d2 Puong kinh banh dai dan va bi dan (m;m)
nln2 : S6 vong quay banh dai dan va bi dan( vong/ phut )

Van téc tét nhat nam trong khoang 20 chia 25 m/s van téc > 30 m/s xay ra hién tuong
dao dong xoan tang lyc ly tAm, nong day dai giam tudi tho va hiéu suat bo truyén van
tbc <5m/s khdng nén dung bo truyén dai.

2.2 Hién twong truot dai va diéu kién dé phong xay ra truot dai
1. Truot hinh hoc

2. Truoc dan hoi
3. Truot tron

F1 _ o1 _efa-1
2F0 2v0 efa+1

Heé sb kéo:y =

v1+v2
2v1

Heé s truot: E =

3. LUC TAC PONG LEN TRUC BQ TRUYEN PONG PAI

Luc vong
Khi bo truyén chua lam viéc dé tao nén luyc ma sat gitra dai va banh dai can
phai cang dai ban dau Fo

Khi cing dai xuét hién luc cing ban dau.
Fi=a,xA (A dién tich mat cit ngang ctia day dai)

Pai det: 6°< 1,8 MPa
11



Dai thang: 6° < 1,5 MPa
Ta c6 lyc vong

2T1 _1000.P
- v

Ft=F1—-F2=

Trong do: Ft: luc vong c6 ich (N)
V: van téc vong cua banh dai (m/s)
T1: moment xoan trén truc

P: cdng suat (KW)
dz
Tl=—_.(F1—F2)
2
Luc tac dung 1én truc banh dai (Luc hudng Tam Fr)
Fr =~ 2.F0.sin(a1 /2) huéong tdm Fr
Hozc Fr = 3 FO.sin Sin(ou /2) (khi bg truyén khdng co bo phan cang dai)

Cong thirc Euler khi tinh dén lyc quan tinh ly tam

F1-Fv
F2—-Fv

e fal =

Fv Ia luc cang phu do luc quén tinh ly tdm, c6 gia tri la Fv = gmxv2
Néu bo qua luc cang phu (Fv = 0) thi F1 = F2.e fa véi f 1a hé s6 ma sat, o 1a goc om
Déi véi dai thang ta thay:

f
fi=
sm—

y = 3f

(y =36° + 40° 1a goc dinh cia dai thang)
Tur trén = luc vong co ich tinh theo cdng thic

efa—1

= 2(Fo-Fv )
Luc trén nhanh dan (nhanh cing)
e fa
F=F + Fv
. e fa—1 e fa—1

Luc trén nhanh bi dan (nhanh chung)
12



e fa
+ Fv

Fo=F
’ tefoc—l

Diéu kién luc cing ban dau dé khdng xay ra trugt tron 13
Ft € fa

FO>—
2 efa—1

+Fv

CHUONG 2. BQ TRUYEN PONG XiCH
13



1.KHAI NIEM CHUNG
1.1 Nguyén Li Lam Viéc Caa Truyén Péng Xich
-Dia xich din quay, ring cua dia xich day cac mat xich chuyén dong theo. Day xich

chuyén dong, cac mat xich day ring cua dia xich bi dan chuyén dong, dia xich 2 quay.
Nhu vay chuyén dong di duoc truyén tir banh dan sang béanh bi dan nho sy an khép
cua rang dia xich v&i cac mat xich. Truyén dong bang in khép, nén trong bo truyén
xich hau nhu khéng c6 hién tugng truot. Van tdc trung binh ciia banh bj dan va ti s6
truyén trung binh caa bo truyén xich khong thay dbi.

Ki higu :

O D

1.2 Cau Tao B Truyén Pong Xich
Cau tao:

-Gom 2 dia xich: xich dan ,xich bi dan va day xich .
+ Ngoai ra bo truyén con c6 thém bo phan cing xich,bo phan boi tron va che chin

1.3 Phan loai b truyén déng xich
- Theo cdng dung : xich tai ,xich truyén dong ,xich kéo .

- Theo s6 day xich : xich 1 day va xich nhiéu day .

- Theo cau tao : xich con lang ,xich éng ,xich éng dinh hinh .

14



1.4 Uu va nhwuoe diém va pham vi sir dung cia b truyén déng xich
a. Uu Piém

+ Khong c0 hién tuong truot
+ Luc tac dung Ién truc va 6 bé khong can cang xich
+ C6 thé truyén cong suat va chuyén dong cho nhiéu truc dong thoi
+ Kich thudc b truyén nho gon ( so véi bo truyén dai co cung cong suat va sb vong
quay )
b.Nhuge diém
+ Do ¢6 va dap nén gay 6n vi vay bo truyén xich khéng phu hop véi van toc thap
+Ti s6 truyén tac thoi khong on dinh
+Van tbc tac thoi cua xich va banh bi dan thay doi
+Phai boi tron thuong xuyén
+Phai ¢ bo phan diéu chinh xich
+Ché tao ,1ap rap ,bao dudng phac tap
c. Pham Vi Sir Dung
- Khoang cach truc xa dén 8m - Dan dong cho nhiéu dia xich
-P<110kW, v<15m/s, n <500v/p,u<8
- Bo truyén xich dugc ding nhiéu trong cac may ndng nghiép, may van chuyén, va
trong tay may.
-Hiéu suat caa bo truyén : 0,95+0,97

1.5 THONG SO HINH HQC CUA BQ TRUYEN PONG XICH
a.Bwéc xich

-Budc xich P., mm duoc tiéu chuan héa. Ciing 14 budc cia rang dia xich trén vong
tron di qua tAm céc chdt.

-Buéc xich pC c6 gia tri tir 12, 7+50,8 mm

15



1.6 Puong kinh vong chia dia xich :
- Puong kinh tinh toan cua dia xich dan 1a d1 va cua dia bi dan 1a d2; ciing chinh 1a

duong kinh vong chia cia dia xich, mm; la duong kinh cia vong tron di qua tam cac

chét va dudng kinh vong chia cua dia dugce tinh theo cong thic :

Pc Pc.Z

d= —g0 ~ — (mm) Z. Sé) rang
sin—- T
Pc Pc.Z , .
di=—5 = - - (mm) Pc:Budc xich
Pc Pc.Z
dZ: —180 ~ - (mm)
sin—— T

1.7 S6 ring dia xich
-Z1: SO rang dia dan ; Z,: s6 rang dia bj dan

-Thiét ké chon Z;=29-2u

1.8 S6 Mit Xich
- Chon so bd khoang céach truc theo cong thuc:

a = (30+50).P
-S6 mét xich :
_2a 1 Z,—7Z4 Pc
RGeS A Gy ey

-S6 mat xich :X, chon chin dé ndi xich dé dang
VD: 125 mét xich s& d6i thanh 124 hodc 126 mit xich

1.9.Khoang cach truc chinh xac
- Sau khi chon X ta tién hanh tinh lai khoang cach truc ac:

PPV e =

Pé bo truyén xich toan 1am viéc co do chung binh thuong ,ta giam khoang cach truc 1

doan:
Aa=(0,002+0,004).a (mm)
acx= a— Aa (mm)

2. Pong hoc cia bd truyén dong xich:
-Van toc va ti sé truyén trung binh :
16



_ 7T.d1.n1

Pc.Zin
Vi= =22t s)
60000 60000
m.d,n Pc.Z,n
Vo =———==—"2 (m/s)
60000 60000

-Van téc xich cang ting thi xich cang chong mon, tai trong dong va tiéng 6n ting. Do
do nén chon v <15 m/s

-Ti s6 truyén :

u=—=== n1,: 6 vONng quay cua dia xich dan va bi dan (vong/phat)

Z15: Sb rang cua dia xich dan va bj dan

Nén chonu <8

3.Luc Tac Dung Lén B9 Truyén Xich:
-Lwc Vong F:

1000.P,
= (N)

.=
v
-Luc tac dung I&n 6 va truc
Fr:Km.Ft

F

Km: hé s trong luong xich
Km=1,15 bo truyén xich nam ngang hoac khi géc nghiéng < 40°
Km=1 bo truyén thang ding.
Fe luc vong co ich (N)
-Tinh toan cac hé sé diéu kién sir dung xich theo céng thiic:
K=Ko.Ka.Kge. Kp. Kr. Ky
Céac hé sb dugce tinh nhu sau
-Ko: hé s6 xét dén anh huong caa vi tri bo truyén: khi duong ndi hai tim dia xich hop
Vvéi dudng nam ngang mot goc nhod hon 60° thi Ke=1; néu 16n hon 60° thi Ko=1, 25.
-Ka: hé sé xét dén anh huong cua khoang cach truc 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 4.2)

17



Bang 4.2. Hé s6 Ky

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

Ka 1,25 1 0.8

-Kge: hé sb xét dén anh huong cua kha nang diéu chinh luc cang xich: néu truc diéu
chinh dugc thi Kg=1; néu diéu chinh bang dia cing xich hodc con lin cing xich thi
Ka=1,1; néu truc khong diéu chinh dugc hoic khong cé bo phan cing xich thi
Ks=1,25

-Kp: h¢ s6 xét dén diéu kién bdi tron: néu bdi tron lién tuc Ky=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 doi 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.

-Kyv: hé sb xét @én ché do 1am viéc: 1am viéc mot ca thi Ky,=1; 1am viéc hai ca thi
Kwv=1,12; lam viéc ba ca thi K;,=1,45.

-Tinh cdng suit tinh toan P theo cong thirc:

Py = =220 Py < [P]

X

Trong d6
P1: Cong suat
[P] :C6ng suat cho phép caa bo truyén day budc xich pe
KZ:% (hé s6 rang dia xich )
1
Kn= % (hé s6 vong quay , gié tri noy tra bang 4.3)
1

Ky:hé s6 xét dén sé day xich x, néu x=1,2,3,4 thi K,=1;1,7;2,5;3

18



Butc Du:ﬁ*ng Chidu dai Cong suat cho phép [P] khi s.ﬁ vong quay cua dia nho
) kinh p noi, (vg/ph)

xich hét d ong b,,
Pes (mm) ““‘;m}'" (mm) | 50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600
12,7 3,66 580 10,19 10,68 | 123 [ 1,68 12,06 |

12,7 4,45 890 |035] 1,27 229 ]3,13]3.86 4:52 5‘% 190
12,7 4.45 10,111 045 1 1611 2911 398 1490 f o0 | 0 | 5os
15.875 5,08 11,30 | 0,57 | 2,06 | 3,72 | 5.08 | 6,26 734 3122 755
15.875 5,08 1328 10,75 2,70 | 4,88 | 6,67 | 8,22 9.63 1;18 9,65
19,05 5,96 17,75 | 1AL | 480 | 838 | 114 [ 135 f L0 | "o f 00
25.4 7,95 22,61 320 | 11,0 | 190 1257 1307 [ 27 | o' | (o5
31,75 9,55 2746 | 583 | 193 132,0 (42,0 (493 ] (' 60.0 | 438
38,1 11,12 3546 | 10,5 | 348 | 57,7 [ 757 (88,9 | 7 10.8
44,45 12,72 37,19 | 14,7 | 43,7 | 70,6 | 883 | 101 '

50,8 14,29 4521 | 229 | 68,1 | 110 | 138 | 157
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CHUONG 3. BQO TRUYEN PONG PONG BANH RANG

1.Khai niém chung
1.1 Pinh nghia

Truyén dong banh ring la truyén dong an khop truc tiép, trong dé chuyén dong va tai
trong duoc truyén nho su dn khép clia cic ring trén banh ring hoic thanh ring.

Bo truyén banh ring thudng ¢ 2 bo phén chinh:

- Banh ring dan 1, c6 dudng kinh di duoc lip trén truc dan I, quay véi s6 vong quay n;
cong suat truyén dong P1 mé men xoén trén truc T,

- Banh rang bi dan 2, c6 duong kinh d», duoc lip trén truc bi dan II, quay véi s6 vong
quay n2, cong suat truyén dong P2, mé men xoén trén truc To.

- Trén banh ring c6 cac ring, khi truyén déng cic ring an khép véi nhau, tiép xic va

day nhau trén duong in khop

1.2 Phan loai Theo vi tri twong déi giira cac truc
- Truyén dong banh ring try, c4c truc song song véi nhau
- Truyén dong banh ring con, cac truc vudng goc véi nhau

- Truyén dong banh ring hypecbdléit, cac truc chéo nhau
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1.2.1 U diém - Kich thwéc nhé, kha niing tai l6n;
- Ti s truyén khong doi

- - Hiéu suit cao, co thé dat t&i 97 + 99%;
- Tudi tho cao, 1am viéc tin cay trong pham vi cdng suét, toc do va ty sb truyén kha rong.

1.2.2. Nhwoe diém
- Ché¢ tao tuong doi phtrc tap.

- Boi hoéi dd chinh xac cao.
- C6 nhiéu tiéng dn khi van téc lon.
- Chju va dap kém

1.2.3. Pham vi sir dung

- B0 truyén banh ring dugc sir dung nhiéu nhit so véi cac b truyén co khi khac. N6 duoc
sir dung trong hau hét cac loai may. Truyén dong banh ring dugc ¢ng dung rong rai trong
linh vuc co khi: tir ddng hd, khi cu dén cac may hang nang v.v... 58

- B6 truyén banh rang c6 thé:

- 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 ding trong cac nha may phat dién
- Van téc dat dugc 140 m/s hoic c6 thé cao hon

.- Ti s truyén (cua mot cip banh ring) c6 thé tir 1 dén 10 hoic c6 thé cao hon.
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2. TRUYEN PONG CUA HE THONG BANH RANG
2.1 Ti s6 truyén ctia cip banh ring in khép Ti s6 truyén:
ul2=wlw2=n1n2=+7271

nl: s6 vong quay cua banh rang dan (vong/phut);
n2: sb vong quay cua banh ring bi dan (vong/phat).
Z1/Z2: sb rang ctia banh rang dan; bi dan.

2.2 Ti s6 truyén ciia banh riing thwong
W Iy
Uln=—=—
w, n,

2.3 Ti sb truyén cia hé thng banh ring hanh tinh- vi sai.

ut W1 _ we
e e G T2
o — 1,1,

3. Thong sé hinh hoc b truyén banh ring tru ring thing
3.1 Thong sé hinh hoc bd truyén banh riing tru ring thang
- Budre riing trén dwong kinh vong chia t: ky hiéu t (mm), bing buéc ciia thanh ring.
- Mo dun m: Mo dun cua rang banh ring, ky hiéu la m, don vi do la mm. Cac banh
rang co cung mo dun sé an khop duge voi nhau. Gia tri cia mé dun m duge lay theo day so
tiéu chuan, dé han ché so luong dao gia cong banh ring sir dung trong thuc té.
m = t/® gia tri m duoc tiéu chuan hoa theo céc day S0 sau:
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
Uu tién chon diy 1
- 86 rang banh nhé Z:: nén chon Zi > 17 dé trénh cit chén ring.
- §6 riing banh lém Z: xéc dinh tir ti s6 truyén

- Profil gfic ao: ap=14,5%; 20°, 25° la thong 56 co ban cua bién dang ring.

Cic théong so hinh hoc ciia bianh ring tru ring thing
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Tén goi Ky hi¢u Cong thire tinh

Mo dun m Theo tiéu chuan TCVN 2257-77
Ti ,56 truyén L | n, 17,

(dau — :?.n khap ngoai; dau +: an khop trong u(i) |u=+—=+ 7

Dung dé xac dinh chiéu quay cua truc) : !

Puong kinh vong chia d d=m.Z

Chiéu cao dinh ring ha ha=m

Chiéu cao chén ring hr h=1,25.m

Chiéu cao ring h h=h,+h~=2.25.m

Duéng kinh vong dinh da de=m.(Z + 2)

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

Budrc ring t t=m.m

Khoang cach tam cua hai banh rang an khap d,+d, m.(Z,+2Z,)

dy Ay = ]

(dau +: an khép ngoai; dau — an khép trong) 2 2

Vi du 1: Bo truyén banh rang tru ring thang ¢ médun m=10mm, sb ring Z1=18 va Z2=47.
Céc banh ring khong dich chinh. Tinh cac kich thudc bo truyén trong trudng hop céc banh
rang an khdop trong va ngoai.

Bai giai

: 1) Trwong hop an khéop ngoai

- Budng kinh vong chia banh dan: d1=m.Z1=10.18=180 mm

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

- Puong kinh vong day banh dan: df1= m(Z1-2,5)=10.(18- ,5)=155 mm

- Puong kinh vong chia banh bi dan: d2=m.Z2=10.47=470 mm

- Puong kinh vong dinh banh bi dan: da2=m.(Z2+2)=10.(47+2)=490 mm
- Dudng kinh vong day banh bi din: df2=m.(Z1-2,5)=10.(47-2,5)=445 mm
- Khoang cach truyc:

m.(Z,+2) 10.(47 + 18)
a= =

> > = 325mm
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2) Trwong hop an khép trong

-Céc thong s6 tuong tu an khop ngoai, ngoai trir da2, aw va df2.

- Puong kinh vong dinh banh bi dan: de;=m.(Z1-2) =10.(47-2)=450 mm
- Khoang cach truc: aw = m. (Z2 — Z1) 2 =10. (47 — 18) 2 = 145mm

- Puong kinh vong day banh bj dan:
Dp=2.ay dut+0,5m=2.145+ 200+ 0,5.10 = 495 mm

3.2 Luec tac dung 1én banh ring tru ring thang.
Toa do luc

Ft: Luc vong
Fr: lyc hudng tam
Fa: Luc doc truc

Quy tic: Khi xét lyc tac dung 1én b truyén banh tru ring thang, ta chi xét luc tac dung 1én
banh ring bi tac dung nguoc chiéu va cling chiéu va cung do6 16n véi luc trén banh dan.

Dién dit tai vi tri an khép

Phuong chiéu tai vi tri dn khép, chiéu cua luc vong nguoc chiéu chuyén dong cua banh ring
dan.

Véi T1: m- Piém dat tai vi tri an khép - Chiéu nguoc chiéu chuyén dong cia banh ring

-Po16n:11221112.222mZTdTdT Ft=Ft=omen xoin trén banh ring din
(N/m))

m: modun ring (mm),z1 s6 banh ring
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3.3 Luc t4c dung 1én banh ring con thing
Luc tac dung lén bo truyén banh rang con dugc phan tich thanh 3 thanh phan

Luc vong Ft, luc hudong tdm Fr va truc doc truc Fa .

3.3.1 Luc vong trén banh dan Ftl (N)
- biém dat tai vi tri an khéop

- Chiéu nguoc chiéu chuyén dong cua banh ring

-Bolon: 2T, 2T, 2T .cosp
3.3.2. Luc a-"a d, o d. m Z, ~ hwéng tam
- Piém dit; - ! vi trf &n khop

- Phwong chiéu: Frl tac dung 1én truc I, vudng goc véi truc I va huéng vé phia truc 1. Lyuc
hudng tdm Fr2 vudng gdc vai truc II va hudng vé phia truc 1.

- Gia tri: Fr1 = Ftl.tga.cosd 1. Fr2 = Ft2.tgo.cosd2.

3.3.3. Luc doc truc
- Piém dat: vi tri an khop

- Phuong chiéu: Fal tac dung 1én truc I, song song vai truc 1. Luc doc truc Fa2 song song
Véi truc 11. Chiéu cua lyc Fal hudng vé day 16n caa banh dan, chiéu caa Fa2 ludn ludn
huéng vé phia ddy 16n caa béanh bi dan.

- Gia tri: Fal = Ftl.tga.sin @1 = Fr2 Fa2 = Ft2.tgo.sin ¢2 = Frl.
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CHUONG 4. BO TRUYEN PONG TRUC VIT

1.KHAI NIEM CHUNG

1.1.  Nguyén Iy 1am viéc caa b truyén dong truc vit-banh vit Truyén dong truc vit
thudc loai truyén dong banh ring dic biét dung dé truyén chuyén dong quay va tai
trong gitra hai truc chéo nhau, goc gitra hai truc thuong la 90°.
Truyc vit 13 mét truc ¢é nhiéu vong ren, thudng biang thép. Banh vit c6 cau tao tuong
tu banh ring nghiéng nhung dang ring khac, mit chan ring 13 mot phan caa mat
xuyén, thuong 1am bang hop kim mau. Banh vit duoc gia cong bang dao phay lin co
hinh dang gidéng nhu truc vit s& an khop voi nd (nhung duong kinh ngoai caa dao hoi
|6n hon duong kinh ngoai cua truc vit dé tao nén khe hé huéng tdm & chan ring banh
vit). Ren tryc vit va ring banh vit tiép xac nhau theo dudng; théng thudng truc vit dan
dong.

1.2. Phan loai bo truyén dong truc vit-banh vit 1. Theo bién dang (profin) ren - Bo
truyén truc vit Acsimét: c6 canh ren thang trong mat cit doc chtra duong tam cua truc
vit, trong tu nhu ren thang con

.- Bo truyén truc vit Convalut: c6 canh ren thang trong mat cat phéap tuyén véi duong
ren.

- B truyén truc vit than khai: c¢d canh ren thang trong mat cat doc tiép tuyén véi mat
tru co so.

¢) Truc vit than khai

a) Truc vit Acsimét b) Truc vit Convolut

2. Theo vj tri trong d6i cua tryuc vit so vai banh vit

- B6 truyén truc vit nam trén

- B6 truyén truc vit nam dudi

- B6 truyén truc vit nam bén canh

3. Theo hinh dang truc vit

- B6 truyén truc vit try: 6 truc vit hinh try nhu trén

- B6 truyén truc vit 18m (con goi 1a bo truyén globoit), trong dé truc vit duoc khoét
16m nhu trén dé c¢6 nhiéu ren cung an khép.

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

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

1.3. Uu va nhuoc diém va pham vi sir dung
1. Uu diém

- Ti sb truyén 16n, c6 thé d¢én 1000

- Lam viéc ém va khong on;

- CO6 kha nang ty hdm (trong mot vai trwong hop).
2. Nhuoc diém

- Hiéu suat thap do ma sat;

- Can dung vat ligu giam ma sat (ddng thanh) twong ddi dat tién dé 1am béanh vit. 3.
Pham vi trng dung

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

- Co cu banh vit-truc vit dugc dung trong may nang chuyén, may cat kim loai, 6to
V.V...

2. THONG SO HINH HOC CUA BO TRUYEN TRUC VIT ACSIMET
- M6dun m m = t/n (mm)

t: budc ren truc vit = buéc ren banh vit 73

Gia tri m duoc tiéu chuan hoé theo hai day theo thu 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

Déy 2:1,5; 3; 3,5;6; 7;9; 12; 14

- Goc profin ren truc vit: o = 20° (do trong tiét dién doc truc cuaa truc vit)
- Hé s6 duong kinh tryc vit g: chon theo tiéu chuan tuy theo moédun m.
Gia tri q duoc tiéu chuan hod 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 s duong kinh g theo modul m

27



Modul m (mm) Hé s6 dudng kinh q

1.6 10; 12.5; 16; 20
2:2.5:3,15:4:5:8:10; 12,5 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

- Bué6c cua duong xodn 6c: S = Z1.t

- S6 mdi ren cua tryc vit: Z1 = 1 + 4. Truyén cdng suat 1on khdng nén lay Z1 = 1 vi
hiéu suat rat thdp va bo truyén bi néng nhiéu.

- S ren banh vit Z2 (Z2 > 25): Sb rang Z2 khong nén it qua dé tranh bi cit chan ring,
thong thuong chon trong khoang Z2 = 50 + 60 (rang).

- Puong kinh mat try 1an cua tryc vit d1 (mm): (bang dudng kinh mat tru chia cua truc
vit dcl): d1 =dcl = m.q (truong hop khéng dich chinh)

Pé han ché s6 dao gia cong banh vit, nguoi ta tiéu chuan hoa cac gia tri m va q di doi
véi nhau (tiéu chuin hod gi4 tri mVgq 3)

- Puong kinh vong lan banh vit d2 (mm): trung véi duong kinh vong chia dc2:
d2=dc2=m.Z2

- GOc néng cua ren truc vit A (d9): A =5° +20°

- buong kinh mat tru dinh ren del va mat tru day ren truc vit dil :
del=dcl+2.m;dil=dcl-2,4.m
- BPuong kinh vong dinh rang de2 va vong day rang banh vit di2:
de2 =dc2 +2.m;di2=dc2 -2,4.m
- Khoang cach truc caia bo truyén khdng dich chinh:
a=dcl+dc22=05.m.(Z2+q)
- Chiéu dai phan cit ren trén truc vit bl > (C1+C2Z1)m
-Néu Z1=1,2thi C1=11vaC2=0,06.
-Néu Z1 =4thi C1=125va C2=0,09.
- Puong kinh 16n nhat caa béanh vit

6m
Z1+2

dem2 < de2 +
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- Chiéu rong banh vit b, Khi z1 =1 hoic 2 thi b2 < 0,75del; z1=4 thi b, < 0,67del
- Goc nghiéng rang cua banh vit B =y
- Gb6c 6m truc vit boi banh vit

b2

sing = del — 0.5m

thong thuong 26 = 100

3.PONG HOC TRUYEN BONG TRUC VIT - BANH VIT

3.1. Ti s6 truyén (u)

Khi truc vit quay mot vong thi méi diém trén vong lan cua banh vit di chuyén dugc
mét khoang S (budc cia dudng xoin 6c¢), nghia 13 banh vit quay dugc S/r.d2 vong.
Vay trong mot phat truc vit quay dugc nl vong thi banh vit quay dugc:

2 = S 1
n _n.dZ'n
Ti s6 truyén:
U_nl_n.dZ
n2 S
Vind2=72tvaS=7Z1.tnén:
_nl_ZZ
n2 Z1

Do Z1 ¢6 gia tri nho (Z1 =1 + 4), ti s6 truyén c6 tri s6 16n. Néu biéu thi budc duong
x0an ¢ cua ren truc vit theo hé thie: S = m.d1.tgh Tir (12-11) ta co:

~nl  md2  d2
" n2  mdl.tgh  dl.tgh

i

Vay trong bo truyén truc vit ti s truyén i khong bang ti s6 giita duong kinh vong lan
banh vit voi dudng kinh vong lan truc vit (i # % ) ma bang ti s6 gitra s6 rang banh vit
véi s6 mdi ren cua truc vit.

Ti s6 truyén duoc chon theo day tiéu chuan, gié tri u thuc té khong duoc sai léch qué
4% so Véi 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

3.2. Van téc vong

- Van téc vong cua truc vit:
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m.dinl
Vi= m/s
100.60

- Van téc vong cua banh vit:

T.d2n2
Vo = m/s
100.60

d1 = m.q: duong kinh vong lan truc vit
d2 = m.Z2: duong kinh vong lan truc vit
nl: sb 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 (liy theo tiéu chuan) (khi tinh so bd q = 0,26Z2)
Z1: S6 méi ren cua truc vit
Z2: Sb rang cua béanh vit
3.3. Van tdc truot
- Van tdc truot vtr: vir = v1/cosA

Déi véi bo truyén khdng dich chinh:

mn
vtr=——,/z%, + q2
19100

"

3.LUC TAC DUNG VA TAI TRONG TINH
4.1. Luc tac dung
Khi bo truyén 1am viéc, truc va 6 mang truc vit va banh vit chiu tac dung cua nhitng
luc sau

1 C']—
| ®

1. Luc vong Ft: Ft1 tac dung Ién truc dan I, luc Ft2 tc dung Ién truc I1.
- Piém dat: vi tri an khop
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- Phuong chiéu: Phuong ciia Ft1 tiép tuyén véi vong lan tryc vit, phuong ctia Ft2 tiép
tuyén voi vong lan ciia banh vit. Chiéu cua Ftl nguoc véi chiéu quay nl , chiéu cua
Ft2 cung véi chiéu quay n2.

- Gia tri cua Ftl va Ft2

el = 2T1 g = 2T2
d1’ d2

Quan h¢ gitra Ft1 va Ft2 dugc xac dinh: Ft1=Ft2. tg(y + o)
Trong d6 ¢ 1a g6c ma sét trén bé mat tiép xdc cua ren truc vit va ring banh vit; y: Goc
nang ren truc vit
T T, : MBmen xoan trén truc dan va truc bi dan; (Nmm)
d d, : Buong kinh vong chia cua truc vit va banh vit (mm)
2. Luc hudng tam Fr:
- Piém dat: vi tri an khop
- Phuong, chiéu: Frl tac dung Ién truc I, vudng gdc véi truc I va hudng vé phia truc 1.
Lyc huéng tm Fr2 vubng goc véi truc IT va huéng vé phia tryc I1.
- Gia tri: Frl = Fr2 = Ft2. tga/cosh
3. Luc doc truc Fa
- Piém dat: vi tri an khop
- Phuong, chiéu: Fal tac dung Ién truc I, song song véi truc I. Luc doc truc Fa2 song
song vai truc I1. Chiéu cua luc Fal, Fa2 phu 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 tac dung Ién truc vit ¢d gia trj rat Ion, d& 1am truc vit mét 6n dinh.

4.2. Tai trong tinh
Tai trong tinh 1a tich ctaa hé so tai trong K véi tai trong danh nghia Hé so tai trong K
gom hai thanh phan: K = Ktt.Kd

1. Hé s tap trung tai trong Kit
Nguyén nhan chu yéu gay ra tap trung tai trong la do truc vit bi bién dang ubn (bi
vong). Viéc xac dinh hé sb Ktt dua vao cac bang tra (sach Thiét ké Chi tiét may).
2. Tai trong dong sinh ra do chit lwong ché tao, 1ap ghép va van téc caa b truyén.
C4c sai s6 nay dan dén an khop kém chinh xéac; van tdc cao, tai trong dong cang
Ion.
- Néu van téc vong ciia banh vit v2 < 3m/s thi 1y Kd =1+ 1,1
- Néu v2 > 3m/s thi lay Kd=1,1+1,3
5. CAC DANG HONG
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1.

Trong qué trinh 1am viéc, bo truyén truc vit-banh vit c6 thé xuét hién céc dang
hong gom co:
Dinh xudc bé mat: thuong xay ra ¢ cac bo truyen co ap suat trén bé mat tiep

xuc 16n, van téc 1am viéc twong di 16n. Trén bé mat ren truc vit c6 dinh cac hat kim
loai, bi but ra tir banh vit. Mat ren tré nén san sui. Bong thoi mat rang banh vit bi cao
xudc. Chat lugng bé mat giam dang ké, bo truyen lam viéc khong tot nira.

Nguyé@n nhan: do &ng suat 16n va nhiét do cao 1am vat liéu cua banh vit tai chd tiép
xuc dat dén trang thai chay déo. Kim loai bi bt ra dinh 1én mat ren truc vit, tao thanh
cac vau, cac vau nay cao xuoC mat rang banh vit.

2.

Mon ring banh vit va ren truc vit: do van tdc trugt rat I6n, nén téc d6 mon cao.
Vit liéu caa banh vit c6 co tinh thap, banh vit bi mon nhiéu hon. Mon 1am yéu
chan ring va 1am nhon ring banh vit. Mon thudng xay ra & nhitng bo truyén c6 &p
suat trung binh va boi tron khong day du.

Bién dang mat rang: trén ring banh vit ¢6 nhirng chd 16i 16m, dang ring bi thay
doi, b truyén an khop khéng tot nira. Dang hong nay thuong xuat hién ¢ cac bo
truyén co ap suat trén mat tiep xdc lon, va van toc lam viéc thap.

Gay rang banh vit: mot hoic vai ring tach roi khoi banh vit. Gay ring la dang
hong nguy hiém.

Gay rang c6 thé do qua tai, hoic do bi moi, khi ang suat udn trén tiét dién chan
rang vuot qua gia tri cho phep.

Troc rd mat rang: trén mat ren truc vit va ring banh vit ¢ nhitng 16 nhé va su,
lam hong mat rang, bo truyén lam viéc khong tét nira. Troc rd thudng xay ra &

nhitng b truyén banh vit lam bang déng thanh c6 do bén chéng dinh cao, tng

suat tiép xdc nho va dugc boi tron day du.

Nhiét d6 lam viéc qué cao: Khi nhiét d6 vuot qua gia tri cho phép, sé lam giam
chat lugng dau bdi tron. Lam thay d6i tinh chat cac méi ghép, c6 thé dan dén ket
6. Lam céc truc dan dai, c6 thé 1am tang tai trong phu.

Truyc vit bi udn cong: do mat 6n dinh. B4i véi nhitng bo truyén 6 truc vit manh,

ty 1€ gitra khoang cach 1 1 va duong kinh d f1 qué Ion. Luc doc truc F al nén truc
vit, 1am truc vit mét 6n dinh.
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6. BOI TRON VA HIEU SUAT CUA BO TRUYEN TRUC VIT-BANH VIT
6.1. Boi tron

Khi b truyén truc vit 1am viéc, tai cac bé mat tiép xuc caa ren truc vit véi ring banh
vit c6 ma sat 16n nén sinh nhiéu nhiét va lam giam hiéu suét caa bo truyén. Vi vay ta phai
boi tron cho bo truyén. Dé boi tron cho bo truyén thi mot phan truc vit hoic moét phan banh
vit phai duoc nhing trong dau tiy theo vi tri banh vit & dudi hay truc vit & dudi. Dé tranh
mat méat nhiéu céng suat do khudy dau, chi nén cho dau ngap dén chan ren truc vit hoic 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 bd truyén duge boi tron bang cach phun
dau.

Dung dau béi tron ¢6 dd nhdt cang cao thi cang tang kha nang chdng dinh, nhung
cling 1am ting kha nang mat mat cong suat do khudy dau. C6 thé chon d6 nhét thich hop cho
dau boi tron theo bang 6. Bé tang kha nang chdng dinh nén pha thém khoang 3 10% + dau
thuc vat hoac mo dong vat.

Chon d9 nhét dong cua dau bdi tron b truyen tryc vit (O nhiét do 50°C va 100°C)

) Dudi | Dudi Tre
Vin the trrot vir, m/s wOH PO i 5 | 5410 | 10215 [ 15225 | "
1 2.5 25
D6 nhot dong (cSt) cua dau & 50°C 450 | 270 180 120 85 60 45
D6 nhot dong (cSt) cua dau & 100°C | 53 34 23 15 - - -

6.2. Hiéu suét

Khi 1am viéc, bo truc vit cling nhu bd truyén banh rang bi mat mat cong suat do ma
sat gitra ren truc vit va rang banh vit khi an khop, do ma sat trong 6 truc va do khuay dau. Vi
van toc truot I6n cho nén mat mat do ma sat gitta ren truc vit va rang banh vit kha 16n.

Néu khdng ké dén cong suat mat mat trong 6 va do khudy dau, truong hop truc vit
dan dong, thi hiéu suat cua bo truyén duoc tinh theo cong thirc
tan(A)
n=—m——
tan(A+ @)
Néu xét ¢én ca mat mét cong suat do khudy dau thi hiéu suat dugc tinh theo cong
thac
tan(A)

=0,95———
n=y tan(A+ @)

Qua cdng thic trén ta thay hiéu suét tang khi ting goc nang ren truc vit A va giam goc
ma sat ¢. Xét bién thién cua hiéu suat n theo goc nang ren truc vit A, khi A = 45° - ¢/2 hiéu
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Suit 1 ¢6 hé sé cuc dai. Tuy nhién dé kich thudc bo truyén khdng qué 16n hozc khdng 1am
giam do ciing vitng cua tryc vit thi thuong lay A khong quéa 25°C.

Khi kich thuéc bo truyén chwa duoc xac dinh (do d6 chua biét dwgc van tdc truogt vtr
va y) c6 thé lay 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 dan dong hiéu suat caa bo truyén dugce tinh theo cong thuc sau:

tan(A)

=0,95———
n=u tan(A+ @)

Hiéu suat caia bo truyén cé banh vit dan dong rat thap (n < 0,5). Tir cong thirc (14 - 6)
ta c6 thé thay khi A < ¢ thi 1 < 0, nghia I bo truyén tu hdm (chuyén dong khong thé truyén
tir banh vit sang truc vit)

BAI TAP AP DUNG

Vi du 1. Hé théng truyén dong gom cip banh ring tru ring nghiéng va tryc vit - banh vit nhu
hinh 6. (truyén chuyén dong va cong suat tir banh ring 1 sang banh vit 4). Cho biét tryc vit
ché tao tir thép va banh vit tir dong thanh, ti s6 truyén bo truyén truc vit u34 = 20, s6 vong
quay truc vit 3 1a n3 = 600 vg/ph. Xac dinh:

a) Phuong, chiéu luc tac dung 1én cac banh rang, truc vit va banh vit?

b) Cac thong sb hinh hoc bo truyén truc vit (z3, z4, g va mddun m) néu cho trudc khoang
cach truc a34 = 200mm va banh vit khéng dich chinh.
¢) Van téc trugt vs, goc ma sat thay thé p’ va hiéu suat b truyén truc vit
Bai giai:
a) Phuong chiéu cac luc tac dung 1én céc banh ring, truc vit va banh vit duoc phan
tich trén hinh 6.8.

b) Chon s6 mdi ren z3 = 2 véi ti s6 truyén u = 20. S6 rang banh vit Z2 = 20x2 = 40.
Chon hé sé duong kinh q = 0,26xZ2 = 10,4 — chon q = 10.

Tur day suy ra: m = 2xaw/(Z2 + q) = 2x200/(40 + 10) = 8, ta chon m = 8 mm theo tiéu
chuan.

Khoang céch truc: aw = 8x (40 +10)/2= 200mm.
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Xéc dinh cac kich thudc chinh cua bo truyeén.

Théng so hinh hoc Cong thirc:
Truc vit
Puong kinh vong chia d; = mxq = 8x10= 80 mm
Duong kinh vong dinh der =di + 2xm = 96 mm
Puong kinh vong day dii =di - 2,4xm = 60,8 mm
. Z
(Goc xodn oc vit A A= arctg—l =11,31°

Chiéu dai phan cét ren truc vit | by = (Cy + C2xZ2) *m = (11 + 0,06x40)8 = 107,2 mm

Banh vit
Puonmg kinh vong chia d> = mxZ; = 840 = 320 mm
Puong kinh vong dinh dex =mx(Z2 + 2)=8x(40 + 2) = 336 mm
Duong kinh vong day dio =mx*(£2 — 2,4) = 8x(40 — 2.4) = 300,8 mm
Khoang cach truc aw = 0,5%mx(q + Z2) = 0,5%8x%(10 + 40) = 200 mm
Dudmg kinh 16n nhat banh vit | dev2 < de2 + 6xm/(z1 + 2) = 336 + 6x8/(2 + 2) = 528 mm
Chiéu rong banh vit by b2=0,75%d a1 = 0,75%96 = 72 mm
¢) Van tdc truot:
X
vs = 1 Jz —><\/22+102—251m/s

1950 1950
Hiéu suat n theo cong thuc

tg11,31
n =0,95 x =0,805
tg(11,31+1,97)

Trong d6 gdc ma sat p’ co thé tra bang (7.5) [10] hoic tinh theo cong thirc: p’=arctgf=
arctg(0,048/vs 0,36) = 1,97°.
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GHI LAI LOI GIAI

HOQ VA TEN SINH VIEN: LY PHAN MINH TUAN
LOP:19T4-CNO5

Mssv:19001102

Ma dé:40

Bai 1( 3,0 diém)

Cho bé truyén dai det c6 cong suat P1=10 kW; sé vong quay banh dan n1=980 vong/phdt; ty
s6 truyén u=3; dudng kinh banh dan d1=180mm, luc cing ban dau FO=900N va khoang céch
truc a=1600mm. Bo qua hién tuong trugt tron va luc cang phu Fv.

a. Hay xac dinh: éu dai can thiét cia day dai L2(0,75d)
b. Van téc v1; luc vong Ft; luc tac dung 1én 6 tru Fr. (0,75d)
c. Hé sb ma sét f téi 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 @)

P1-10 Kw
n;= 980
u=3

d; = 180mm
Fo =900

a =1600mm
Bai lam:

a) Puong kinh banh bi dan d2

a2 3 a2
u=— = ——
dl 180
=>» d,- 540mm
GoOc Om dai
o, = 180-57, =4
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540—-180
1600

= 180-57.

=167,1°
Chiéu dai can thiét cua day dai L

(d2-d1)?

L¢= 2.a+ %.(d1+d2)+

(540—180)2

=2.1600 + 2E.(180+54O)+
4.1600

=4351,2mm

Chon L= Ltt + (100 = 400)
= 4351,2 + (100 > 400)
= 4500 mm

b) Van téc va
m.dlnl 1m.180.980
V1= = =9,2m/s
60000 60000
Luc vong F
_1000.P1 _ 1000.10

Fe= =1086,9 N

v 9,2
Luc tac dung Ién 6 truc

Fr=2.Fo. Sin (%)

= 2.900.sin(%

=1788,6 N

c) Hé s6 ma sat toi thiéu dé khong xay ra trugt tron 13

Ft efal+1
Fo> — .
2  efal-1
1086,9 ef.2,91+1
< 900 > .
2 ef.2,91-1
o £>0,481

Vay hé s6 ma sat nho nhat dé khéng bi hién tuong truot trén Ia:
fmin = 0,481

37



Bai 2( 2,25 diém)

Bo truyén xich 6ng con lin c6 cac thong sb sau: khoang céch truc a=1000 mm, budc xich
pc=19,05 mm; cong suat truyén dong P=10 kW; s6 rang dia xich din Z1=23 ring; ti $6
truyén u=3; s6 vong quay banh dan n1=250 vong/phit. Xac dinh:

a. S6 rang dia xich dan, duong kinh vong chia dia xich dan va bi dan, s6 mat xich X c6 xét
dén diéu kién ndi xich dé dang ? (1,25d)

b. Van téc v1; luc vong Ft va luc tac dung 18n 6 truc Fr biét bo truyén ndm ngang? (1,0d)
TOm tat:

a=1000mm 36 pc=19,05mm P=10kw Z1=23 rang u=3 n1=250 vong/phut

Bai lam

a) So rang dia xich bi dan

Z2 Z2
U=— o 3=—
Z1 23

< Z>=69 rang

buong kinh vong chia did;

_PcZl _ 19,0523

d, = =
VIA T
=139,5 mm
PcZ2  19,05.69
d2 = =
T T
=418,4 mm
b) S6 mac xich X
2.a 1 Z2-71 Pc
=4 = +7Z1) + 2 =
XPC+2(ZZZI) (z_n)'a
2.1000 1 69—23 19,05
= + = (69+23) + (=) 2.
19,05 2 2. 1000
= 152 mm

Chon X = 152 mit xich
c) Vantdcv
_PcZlnl _ 19,05.23.250

V= = =1,8m/s
6000 6000

Luc vong F;
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1000.P _ 1000.10

Fi= = =55555N
v 1,87

Luc tac dung Ién 6 truc

Fr=Km.F

Ma Km = 1,15 b truyén nam ngang
- Fr=1,15.5555,5
= 6388,8 N
Bai 3( 2,25 diém)

Cho bo truyén banh rang tru ring nghiéng tiéu chuan in khdp ngoai nhu hinh bén dudi
truyén md men xoan T1=80000Nmm, c6 khoang cach truc aw=300mm, s6 ring Z1=20 ring,
Z2=75 rang, goc an khdop a = 20°, cac banh rang khong dich chinh, 2 banh rang an khop
ngoai. Hay xac dinh

a. Mo dun phap tuyén mn va goc nghiéng rang p? (1,254)

b. Phan tich va tinh gia tri cac lyctac dung 1én 1én cap banh rang trén da cho. (1,25 d)
Tom tit

T1=80000Nmm

aw=300mm o«c=20°

Z1=20 Z2=75

Bai lam

a) Khoang cach truc aw
_mn.(Z2+7Z1)

2.cosf
eCOSﬂ — mn.(Z2+7Z1)

2.aw
_ mn.(75+20)

2.300 (1)

Piéu kién goc nghiéng rang

20°> B > 8°=> COS 8°> cos B > cos 20° (2)
Thay (1) va (2)

mn.(75+20)
2.300

2.300.cosB® 2.300.cos 20~
75420 75420

- C0S 8° > > cos 20°
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-2 6,2>mn>5,9
Vay mn =6mm

% Goc nghiéng rang
(Z22+71
Cosp = mn.(£2+21)

2.aw
_ 6.(75+20) _ 19

2300 20

2>pB=18,19°
‘ | ZA )
o =]
mmEEE % etk
@] 1 A
/.-l.."’., A
Baal Bl A Fai
P =\
l ://,/, }

EE / gEmazas
M0 0, R

L@J“‘ il

—
1 [

| ’
| e

R ———————

{0 = o W8 pEEE '*‘1
!
|

| |

| 2
b) Giatri that
Do lon caa vong
2.T1.cosff 2.80000.cos18,19"
Fu=Fp= =

mnzi 60.20
=1266,7 N
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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/phut. Sb rang cac banh rang: Z1=20, Z2=40, Z3=20, Z4=45, Z5=20, Z6=50, ti 56
truyén cua bo truyén xich ux=2. Xac dinh:

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

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

e
TWC v 16 1
<? — x = 0C
It L
Zu g
' / -
| S A Tl I
' = % X X — ®|l@®
I % | [ Trpcl
i S A~ . .
I oo
THUNG | 3 , - 4
= TRON 9 \ zj/ 22

Bai lam

Goi U 12 la ti s truyén tr | > 11

Goi U 23 la ti s6 truyén ti 11> 1

Z4 45
U23:—:—: 2,25
Z3 20
Goi U 34 la ti s6 truyen tur 111 > 1V
Z6 50
Uy=—=—= 2’5
Z5 20

Goi u la ti s6 truyén chung hé
U= Uyp. Uss. Uss . Uy
=2.2,25252
=225
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