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LOT NOI PAU

Trong linh vuc k¥ thuat ngay nay thi linh vuc co khi dong vai tro kha quan
trong trong thoi dai cdng nghiép hod, hién dai hoa . Noi dén linh vyc co khi thi chiung
ta khong thé khéng nhac dén nganh ché tao may. D6 1a chiéc chia khoa dé hudng toi
phat trién nén kinh té dat nudc .

Nganh co khi n6i chung va ché tao chi tiét may néi riéng, thi dé tim hiéu duoc
cac nguyén ly, sic bén va cac loai co ché truyén dong thi mén nguyén Iy chi tiét may
s& gilp ta hiéu hon vé cac van dé trén. Nguyén Iy chi tiét may 1a mén hoc sé& trang bi
cho ta mét nén tang kién thic vé nguyén 1y hoat dong cua cac bo truyén nhu bo
truyén dai, xich va banh rang..... Ttr nhitng gi da hoc céc ta cd thé tinh toan duoc kha
nang chiu tai cia may dé may co thé hoat dong tt hon.

Dé tim hiéu tét hon vé nodi dung chu yéu cia mén nguyén Iy chi tiét may thi bai
tieu luan dudi day s€ gidp ban nam thém dugc phan nao vé mon hoc nay
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1. BO TRUYEN PONG PAI
1. KHAI NIEM CHUNG
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 véi cac banh dai gitra 2 truc kha xa nhau.

Chén hinh kém dan chang tén hinh.

Bo truyén dai thudng c6 hai banh dai (nhu hinh 3.1) gdm: banh dan 1, banh bj dan 2
va mot dai 3 mac cang trén hai banh dai nho bo phan cing dai. Nho ¢ ma sat giira dai
va Bénh dai, banh dan quay sé& truyén chuyén dong va co ning sang banh bi dan.

1.2. Phan loai bo truyén dong dai
Céc loai dai

e Phan loai theo vt liéu ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.
e Phan loai theo hinh dang mat cét day dai: Dai det, dai hinh thang, dai hinh luoc,

Dai tron. Pai rang.

+ Pai det ¢6 tiét dién 1a hinh chir nhat.

+ Pai thang c6 tiét dién 1a hinh thang can, goc & dinh y = 40°.

+ Pai luoc ¢6 nhiéu chan phan b doc theo chiéu rong, & mat trong cua dai.
+Pai tron c6 tiét dién 1a hinh tron.

+ Pai rang c¢6 nhiéu ring phan bd theo chiéu dai, & mat trong cia dai (hinh 3.2¢).

Trong d6, dai det va dai thang dugc dung phd bién hon ca, dai tron chi duoc ding khi
Cong suat nho, dai lugc va dai rang dung khi cong suat 16n hoac can phai dam bao
lam viéc

Véi ti s6 truyén 6n dinh, khudn khé kich thudc nho gon

e Phan loai theo vi tri tryc: Truyén dong hai truc song song quay cung chiéu,
truyén dong chéo hai truc song song quay nguoc chiéu, chuyén dong nira chéo
truyén chuyén dong giita hai truc chéo nhau (gdc gita hai truc thuong 1a 90°.

e Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén ly an
khop



1.3. Uu va nhugce diém cua bo truyén dong dai

1. Uu diém
- CO6 kha ning truyén chuyén dong va co ning giita Cac truc &
kha xa nhau (> 15m).
- Lam viéc ém, khdng on do vt liéu dai co tinh dan hdi.
- An toan cho céc tiét may khac khi bi qua tai, vi dai s& truot
tron toan phan trén banh.
- Két cdu va van hanh don gian, gia thanh re.
2. Nhuoc diém
- Khuén khé kich thuéc kha 16n (khi ciing mot diéu kién 1am
viéc, thuong riéng duong

Kinh banh dai da 16n hon duong kinh banh rang khoang 5 lan).
- Ty s6 truyén khong 6n dinh vi ¢ truot dan hdi trén banh.
- Luyc tac dung trén truc va 6 16n do phai cing dai (luc téc
dung trén truc va o tang
Thém 2 + 3 1an so véi trong truyén dong banh ring).
- Tudi tho thap khi 1am viéc vai van téc cao.
- Khi dung banh cang dai lam tang s6 chu ky bi un cua dai, s&
lam giam tudi tho cua
Dai.
Ngay nay dai thang str dung phd bién nhat do c6 hé s6 ma sat qui doi 16n
3Pham vi str dung cua bo truyén dai
- B truyén dai c6 thé truyén cong suat dén 1500kW, nhung
thuong dugc vai P<(40+50)kW, v=5+30m/s.
- Pbi voi truyén dong dai det: ti sb truyén u<s, truyén dong
dai hinh thang: u < 10.
- Khoang cach 16n nhét gitra hai truc c6 thé toi 15m va 40m
(truong hop dac biét).

2. VAT LIEU VA KET CAU PAI
2.1. Vat liéu lam dai

Vit liéu 1am dai thoa man do bén moi, 1au mon, hé sé6 ma sat Ion, tinh dan hoi cao.
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a. Dai det: Bao gdbm céc loai dai sau: dai da, dai vai cao su, dai soi len, dai sgi
bong, dai lam bang vat liéu tong hop.
b. Pai thang: Pai thang gom c6 dai sgi Xép va dai soi bén.

3.Chiéu dai dai va khodng cach truc

3.1Chiéu dai tinh toan cua day dai L (mm)

Ta co: Ltt =2.a.cos(p/2) + 0,5.w.(d2 + d1) + 0,5.5.(d2 — d1)
Thong thuong B < 35°, ¢6 thé lay cos(p/2) ~ 1 — /8

= ct Ltt

Chiéu dai can thiét cua day dai Ltt (mm)

- DAi véi dai det sau khi tinh L can chon chiéu dai can thiét
cua ddy dai tang theo tir1 00 ~ 400mm dé ndi dai.Ltt
=L+(100—400) (mm)

- Pdi 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

3.2 Goc om dai

Gé6c 6m al nho s& anh huéng kha ning kéo cua dai, do d6 can thoa mén diéu kién
Sau:

+ Ddi voi dai det: al > 150°

+ Pbi voi dai hinh thang: al > 120° (do c6 tac dung chém cta dai voi ranh banh dai)
4.PONG HOQC BQ TRUYEN PAI

4.1. Van tbc cua bo truyén dong dai

Vi ¢6 hién tuong trugt nén van téc vong v2 cua banh bi din cham hon van téc vong
vl

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

Trong d6 & 1a hé sb truot, ¢6 gié tri tir 0,01 + 0,05
+ Pai vai cao su hoac vai = 0,01

+ Pai da~= 0,01

Van téc duoc xac dinh theo



D1, d2: Puong kinh banh dai dan va bi dan (mm)
N1, n2: s vong quay banh dai dan va bj dan (vong/phut)
Van téc tét nhat nam trong khoang 20+25 m/s. Van té¢ >30 m/s xay ra hién tuong dao

Pong xoan, tang luc ly tim, nong day dai, giam tudi tho va hiéu suat bo truyén. Van
tbc < 5 m/s khdng nén dung bo truyén dai

3. Hién tuong truot dai va diéu kién dé khong xay ra truot dai

3.1 Truot hinh hoc: xay ra khi dai chua lam viéc va vaéi tac dung cua luc cing ban dau
FOGitra dai va banh dai sinh ra lyc ma sat, dai bi gian dai va trugt trén banh dai.

3.2Truot dan hoi: khi bo truyén 1am viéc, do luc F1>F2 nén d6 bién dang dai khi vao
dai 16n hon d6 bién dang dai khi ra dai 11>12. Do d6, khi vao tiép xdc véi banh dan,
dai s& bi co lai gay nén hién tuong truot dan hoi va chuyén dong cham hon banh dan.
Trén banh bi dan thi nguoc lai. Su truot dan hoi khoéng xay ra trén toan bo cung 6m
al va a2, chi xay ra trén mot phan cia cac cung alt va a2t.

3.3Truot tron: xay ra khi moment truyén lén hon moment ma séat (Iyc vong I6n hon
lyc ma sét). Vay truot tron 13 hién tuong xay ra khi bo truyén bi qua tai, banh bi dan
ding lai va hiéu suat caa b truyén bang khéng

5.LUC TAC PONG LEN TRUC BO TRUYEN PONG PAI
Luc vong

Ta c0 cong thac luc vong: ghi ct ra dum vs

Luc vong co ich

Luc trén nhanh dan(nhanh cing)

Luc trén nhanh bi dan (nhanh chung)

Piéu kién luc cang ban dau dé khdng xay ra hién tuong truot tron



CHUONG 2. BQ TRUYEN PONG XICH
1. KHAI NIEM CHUNG
1.1. Nguyén Ii 1am viéc cua truyén dong xich

Pia xich dan quay, ring ctia dia xich day cac mat xich chuyén dong theo. Day xich
chuyén dong, cac mit xich day riang cua dia xich bi dan chuyén dong, dia xich 2
quay.Nhu vay chuyén dong da dugc truyén tir banh din sang banh bi dan nho su an
khép cua rang dia xich voi cac mat xich. Truyén dong bang an khop, nén trong bo
truyén xich hau nhu khéng c6 hién tuong truot. Van tc trung binh caa banh bj dan va
ti s6 truyén trung binh cua bd truyén xich khong thay doi.

1.2. Cau tao b truyén dong xich

CAu tao chinh cua b truyén xich c6 3 bo phan chinh: dia din 1,d7a bi dan 2 va xich 3
(hinh 4.1). Ngoai ra, tuy truong hop, ¢d thé c6 thém bo phan cing xich, bo phan boi
tron, hop che. C6 khi ding mot xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

+ Pia xich dan 1, c6 duong kinh tinh toan 12 d1 Iap trén truc I, quay véi s6 vong quay
n1, cdng suat truyén dong P1, md men xoan trén truc T1. Pia xich co ring twong tur
nhu banh ring. Trong qua trinh truyén dong, rang dia xich an khép voi cac mat xich,
twong tu nhu banh rang an khép véi thanh rang.
+ Pia xich bi dan 2, ¢6 duong kinh d2, dugc lap trén truc bi dan 11, quay vai s6 vong
quay n2, cong suat truyén dong P2, mé men xoan trén truc T2.
+ Day xich 3 1a khau trung gian, mic vong qua hai dia xich. Day xich gom nhiéu mét
xich duoc ndi véi nhau. Cac mat xich xoay quanh khép ban 18, khi vao an khép véi
rang dia xich.
1.3. Phan loai bo truyén dong xich
Tuy theo ciu tao, xich dugc chia thanh céc loai: Xich con lin, xich éng, xich ring
1.4. Uu va nhugc diém va pham vi s dung cta bo truyén dong xich
1. Uudiém
- CO thé truyén chuyén dong gitra c4c truc kha xa nhau (Amax
=8m).
- Kha nang tai cao hon dai
- Hiéu sut truyén dong cao hon so vé6i dai, dat n=0.96+0.98.

- Luyc tac dung Ién truc nho hon so véi truyén dong dai vi luc
cang ban dau khong Ion.
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C6 thé truyén chuyén dong va cong suat cing mét lac dén
nhiéu truc.

Khéng xay ra su truot nén ty sé truyén | khong doi.

Kich thudc nho so véi truyén dong dai

2 Nhuoc diém

Gia thanh tuong d6i cao vi két ciu phic tap.
C6 nhiéu tiéng 6n khi 1am viéc.
Van tdc tic thoi cua xich va dia bi dan thay d6i theo thoi
gian (khong 6n dinh).
Y&u cau chim soc thuong xuyén (bdi tron, ...) va phuc tap
hon so véi bo truyén dai.
Chaéng bi mon khi 1am viéc noi nhiéu byi va boi tron khong
tét.
3. Pham vi sur dung

- Khoang cach truc xa dén 8m

- Dan d6ng cho nhiéu dia xich

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

- B truyén xich dugc ding nhiéu trong cac may néng nghiép,
may van chuyén, va trong tay may

2. THONG SO HINH HQC CUA BQ TRUYEN PONG XICH

2.1. Buérc xich

Budc xich pC, mm duoc tiéu chuan héa. Ciing 13 budc cia ring dia xich trén vong
tron di qua tam cac chot.

Budc xich pC ¢6 gia tri tir 12, 7+50,8 mm, c6 thé chon theo bang 4.2

2.2. Pia xich

-Budng kinh tinh toan cua dia xich dan la d1 va cta dia bi dan 1a d2; ciing chinh 1a
Puong kinh vong chia cua dia xich, mm; la duong kinh cta vong tron di qua tdm cac
chét (Hinh 4.7). Puong kinh vong chia cia dia tinh Chon sé mat xich 12 sé chan dé
ndi xich dé dang

Khoang cach chinh xac

Dé hoat dong binh thuong ta giam khoang céch truc a mot khoang Aa=(0. 002+0. 004)
a

acx=a-Aa
10



Tir s6 mat xich X da chon phai tinh lai chiéu dai L cua day xich

Ti s6 truyén cua bo truyén xich

Cau 3/ Bo truyén xich 6ng con lan truyén cong suat P1=10 kW c6 cac thong sb sau s6
rang dia xich dan Z:1=23 ring; ti s6 truyén u=3; s vong quay banh dan n;=320 vong/phut.
Bo truyén datnim ngang; 1am viéc va dap manh; khoang cach truc a=39.p¢; bdi tron nho
giot; khoang céch truc bd truyén xich diéu chinh duoc; lam viée 2 ca; xich 2 diy. Xac
dinh:

a. Hé s6 K va budc xich pe? (1,5 diém)

b. S6 mét xich X dé néi xich sé dang. (0,5 diém)

Bai lam

al He s6 K
Ko =1 — xich nam ngang
Ka=1 — do a=39p.
Ka.=1 - tryc diéu chinh dugc
Kb=1 — bdi tron nho giot
Ki=1,8 — va cham manh
Knv=1,12 - lam viéc 2 ca

Kx=1,7 — Xxich 2 day
K=Ko.Ka. Kae . Kp. Kr. Kiv. Kxk=1.1.1.1.1,8.1,12= 2,016

Vay hé s6 K=2,016

no1 _ 400

Hé s6 Kn=—=—=125
ni 320
Ha sé K, =2 =22 = 1,087
Z1 23

Cong suit tinh toan

p, = Kknkz o _ 20161251087 10 1619 iy

Kx 1,7

Ma [P] =P:

Tra bang 4.3 chon [P]=19Kw

- Py=25,4 mm
11



b/ S6 mat xich X
Sé rang Z»

Z7=U.Z1=3.23=69 rang
a= 39pc.=39. 25,4 =990,6 mm

X——+ (Z+Z)+(ZZ 21)2 pc

2.990,6
25,4

= 125,37

69-23\, 254

) —_—

990,6

+(23+69) + (=

Vay ta chon X=126 rang

Cau 1: Cho hé thong truyén dong nhu hinh bén duéi, cho biét s6 vong quay dong co 1a
ndc=1960 vong/phut. Sé ring cac banh rang: Z1=20, Z2=50, Z3=20, Z4=65, Z5=25, Z6=45,
ti s6 truyén cua b truyén xich ux=2. Xac dinh:

a. Nguyeén ly 1am viéc cua bo truyén va xac dinh chiéu quay cua thang tron.
(0,75diém)

b. Ti s6 truyén chung cuia hé thong va sb vong quay thing tron (0,75 diem)
c. Phuong va chiéu céac luc tac dung 1én cac banh rang. (1,0 diém)

DC
] Truc |
@®
o Feo
% /3 .
.. Fo - - THUNG -
71 Frl ! Tl'l_.IC Il Ft3 Ft3 - TRON I
Ftl o AXZ A>k< T [
7 Fu o Mo Fo o Fas |
Fra / v E Ty |
Fta 5 Fy ‘
Truc Il = < < > — ‘
Fis 74 ‘
Z4 Fa | & Truc IV é
F /6
Fis "0
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Bai lam

a/ Pong co truyén chuyén dong dén truc 1, banh riang Z; quay => Z» quay do Z2 cb dinh
truc 2 nén truc 2 quay ma banh rang Z3 an khép Z4 nén truc 3 quay. Z5 ¢6 dinh tryc 3 va an
khép Z6 nén truc 4 quay. Truc 4 ndi vai bo phan cong tac bang bo truyén xich nén thung
tron hoat dong.

b/ S6 vong quay thing tron

Ty s6 truyén tir truc 1-2 : U

Ty sb truyén tir truc 2-3 : Uxs
_Z4 65

Up=—=-—=2.25

Z3 20

Ty sb truyén tir truc 3-4 : Uzs

Ty sb truyén hé thong
U=Uz2 .U .U3s.Ux=25.325.1,8.2=2925

N . d d 1960 N .
Matacd u= = =>ng=—=—"—=67 vong/phut
nct u 29,25

Vay s6 vong quay thung tron 1a 67 vong/phat

CHUONG 3. BQ TRUYEN PONG PONG BANH RANG
1. KHAI NIEM CHUNG
1.1. Dinh nghia

Truyén dong banh rang 13 truyén dong an khép truc tiép, trong d6 chuyén dong va tai
trong duoc truyén nho sy an khép cila cac rang trén banh rang hoic thanh ring.

Bo truyén banh rang thuong cé 2 bo phan chinh:
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- Banh rang dan 1, c6 dudng kinh d1 duoc Iap trén tryc dan |,
quay véi s6 vong quay nl

Cong suét truyén dong P1 md men xoén trén truc T1

- Banh rang bj dan 2, c6 dudng kinh d2, duoc Iap trén truc bi
dan 11, quay véi s vong

Quay n2, cong suat truyén dong P2, md men xoan trén truc T2.

- Trén banh rang c6 cac ring, khi truyén déng céac riang an
khop vai nhau, tiép xdc va day nhau trén duong an khop

Cheén hinh trong tai liéu vé banh rang do

Nguyén ly 1am viéc ctia bo truyén banh rang (Hinh 5.1) ¢6 thé tdm tat nhu sau: truc |
quay véi s6 vong quay nl thdng qua moi ghép then 1am cho béanh rang 1 quay. Ring
ctia banh 1 dn khép Vi rang clia banh 2, day rang banh 2 chuyén dong, lam banh 2
quay, nho méi ghép then truc 1l quay vai s6 vong quay n2.Truyén chuyén dong bang
an khép, nén trong bo truyén banh ring hau nhu khéng c6 truot (chi ¢6 hién twong
truot bién dang & phan dinh va chan ring), hiéu suat truyén dong caa bo truyén rat cao

1.2Phan loai
Theo vi tri twong d6i giira cac truc

- Truyén dong banh rang try, C4c truc song song véi nhau
(Hinh 5.2)

- Truyén dong banh ring con, cac truc vubng goc véi nhau
(Hinh 5.3)

- Truyén dong banh ring hypecbdldit, cac truc chéo nhau
(Hinh 5.4)

Theo tinh chat di dong cia duong tim céc truc

- Truyén dong banh rang thuong, dudng tdm truc cua tat ca
cac banh rang déu ¢6 dinh

- Truyén dong banh rang hanh tinh, duong tdm truc caa 1 hoic
nhiéu banh rang di dong trong mat phang quay

- Theo phuong cua rang so véi duong sinh

- Truyén dong banh rang thing (banh tru ring thang va banh con ring thang)
(hinh 5.2, Hinh 5.3)
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Theo dang profin rang

Truyén dong banh ring nghiéng (banh tru ring nghiéng, banh
con rang xoan, rang cong) (hinh 5.7)

Truyén dong banh rang chit V (hinh 5.8)

Theo dang an khép

Bo truyén an khép ngoai (hinh 5.2; 5.3; 5.4)

Bo truyén an khép trong (hinh 5.5)

-Truyén dong banh ring than khai

Truyén dong banh ring xycloit: Bién dang ring 1a duong
cong xicldit, st dung chu

Yéu trong d6ng hd va dung cu do.

Truyén dong banh rang Novikov: Bién dang ring 1a cung
tron, Novikov tim ra nam 1954 lam tang kha nang tai caa bo
truyén, stir dung nhiéu trong xe tiang (hinh 5.9 a, b)

Truyén dong banh rang than khai duoc ding rong rai hon ca,
do ring duoc ché tao bang dung cu c¢6 canh thang, dam bao
d6 chinh xac cao va khdng bi anh huéng cua sai s6

Khoang cach truc do d6 khong 1am thay doi qui luat chuyén
dong va ti s6 truyén

Theo dang thay di chuyén dong

Theo két cau

Truyén dong banh ring-banh rang, bién chuyén dong quay
thanh chuyén dong quay

Truyén dong banh rang-thanh rang, bién chuyén dong quay
thanh chuyén dong tinh tién va nguoc lai (hinh 5.6)

Bo truyén ho khong duge boi tron hoic boi tron dinh ky, 1am
viéc véi van toc thap;

Bo truyén kin dugc bdi tron day du, 1am viéc véi van toc
trung binh hodc cao

1.3 Uu nhwoe diém va pham vi sir dung

1 Uu diém

Kich thudc nho, kha nang tai lon;
Ti s6 truyén khong doi;
Hiéu sut cao, c6 thé dat téi 97 + 99%:;
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- Tubi tho cao, 1am viéc tin cay trong pham vi cdng suit, toc
d6 va ty so truyén khé rong.
2. Nhuoc diém
- Ché tao tuong d6i phuc tap.
- Doi hoi dd chinh xac cao.
- CO6 nhiéu tiéng dn khi van téc 16n.
- Chiju va dap kém.
4. Pham vi st dung
Bo truyén béanh rang duoc st dung nhiéu nhat so vai cac bo truyén co khi khac. N6
duogc sir dung trong hau hét céc loai may. Truyén dong banh ring dugc tng dung rong
rdi trong linh vuc co khi: tir dong hd, khi cu dén cac may hang ning v.v
Bo truyén banh riang co 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): bo truyén dung trong céc nha
may phat di¢n
- Van tdc dat dugc 140 m/s hoic c6 thé cao hon.
- Ti sb truyén (cia mot cap banh ring) c6 thé tir 1 dén 10 hoic ¢ thé cao
hon.

Il. TRUYEN PONG CUA HE THONG BANH RANG

2.1. Ti s6 truyén cua cip banh rang dn khép

Ti s6 truyén:

(5.1)

N1: s6 vOng quay cua banh rang dan (vong/phut); n2: s6 vong quay cua banh rang bi
dan (vong/phat).

Z1: s6 rang cuia banh rang din; Z2: s6 ring ctia banh riang bi dan

I11. THONG SO HINH HQC CUA BQ TRUYEN PONG BANH RANG

3.1. Théng sb hinh hoc bo truyén banh ring try rang thang

- Budc rang trén duong kinh vong chia t: ky hiéu t (mm), bang budc cua
thanh rang.
- Mo dun m: M6 dun cua rang banh rang, ky hiéu 1a m, don vi do 1a mm.
Riang c6 cung mo dun s€ an khép duoc vaoi nhau. Gia tri cia mé dun m
16



duoc ldy theo day sé tiéu chuan, dé han ché sé lugng dao gia cong béanh
rang st dung trong thuc té.

M = t/[] gié tri m duoc tiéu chuan hda theo cac day so 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
Ut tién chon day 1

- S6 rang banh nho Z1: nén chon Z1 > 17 dé tranh cat chan ring.
-S4 rang banh 16n Z2: xac dinh tir ti s6 truyén
- Profil goc a0: a0=14,5°; 20°, 25° 14 thong sb co ban cua bién dang ring.

Céc thong s hinh hoc ctia banh ring try ring thang theo bang 5.1
Bang 5.1. Céc thong sb hinh hoc ciia banh rang tru ring thang
IV. Théng sé hinh hoc b truyén banh ring tru ring nghiéng

Goi [ la goc nghiéng cua rang (goc lam boi phuong rang va dwong sinh cua mat tru).
Phuong ring c6 thé nghiéng trai hoac nghiéng phai, gia tri caa [; ¢ diéu
Kién8°<[1<20° ddi véi banh rang tru ring nghiéng va 30°<[1< 40° ddi v4i banh ring
chit V.

- Budc ngang pt: 1a budce do trong tiét dién vudbng goc vai truc banh ring,

- Budc phép pn: 1 budc do trong tiét dién vudng goc véi phuong cia
rang,

- Modun ngang mt: 1a moédun do trong tiét dién vudng goc vai truc banh
rang,

- Mo6dun phap mn: 1d mddun do trong tiét dién vudng goc véi phuong cua
rang (hinh5.16). Ta c6 quan hé: pn=ptcos(]; mn=mtcos(

- Ddi véi bo truyén banh rang tru ring nghiéng, gia tri mn duoc tiéu chuan
hoa. Cac gia tri tinh toan thi tinh theo mt.

Cac thong sb hinh hoc ctia banh rang con ring thang banh ring con chu yéu dung dé
truyén dong giita hai truc vubng goc vai nhau. Khi ban téc thap (khoang 2+3 m/s)
thuong dung banh ring con rang thang vi ché tao va lip ghép don gian hon céc loai
banh rang noén khac. Khi van toc cao thi ding banh ring con rang nghiéng hoic ring
cung tron vi sy dn khép ém, kha nang tai cao va tinh cong ngh¢ ciing cao. So véi banh
rang tru thi banh ring non ché tao va lap ghép phac tap hon, cac truc lai cat nhau
khién kho bé tri 6 truc (mot truc phai dé céng xon). Viéc cb dinh 6 truc cling phuc tap
vi ¢6 luc doc truc. Do d6 chi st dung banh riang nén khi can thiét.
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Cac thong sb hinh hoc chu yéu

®d1, ¢2: goc mit non lan (trung véi mat ndn chia) caa banh dan, banh bi dan.
Gac gitra hai truc: ¢ = @l + @2 =90°

Ty s6 truyén:

Cac thong sb hinh hoc cua banh ring con duoc xét ¢ hai tiét dién: tiét dién day 16n va
tiét dién trung binh.

e Céc thong sb hinh hoc ¢ day 16n:
Modun ¢ day 16n: mS.
Chiéu dai duong sinh mit nén lan: L = 0,5. ms.NZ1
Chiéu dai rang: b=(0,3 [1 0,33)L
Duong kinh vong lan (vong chia): d1=mS.Z1; d2= mS.Z2
Puong kinh vong dinh: del=mS.(Z1+2cos@1); de2=mS.(Z2 + 2cos ¢2)
buong kinh vong chan: dfl = mS.(Z1-2,4cos ¢1); df2=mS.(Z2-2,4cos@
2)
Chiéu cao ring: h=2,2.mS
e Céc thong so ¢ tiét dién trung binh:
- Modun trung binh: mtb
- Dbuong kinh trung binh: dtb1=mtb.Z1=2(L — 0,5b)sing1

Dth2=mth.Z2=2(L— 0,5b)sing2

Luu ¥: do kich thudc do 16n cua ring ty 18 voi khoang cach dén dinh cac mat nén nén
V. LUC TAC DUNG LEN BQO TRUYEN PONG BANH RANG

5.1. Luc tac dung Ién bo truyén dong banh rang tru rang thang khi xét lyc tac dung 1én
bo truyén banh rang, ta chi xét luc tic dung 1én banh ring din, trén banh rang bi dan
lyc tac dung nguoc chiéu va cung do 16n véi luc trén banh dan.
1. Luc phap tuyén Fn: nam trén mat phang phap tring véi mit ngang va phan tich
thanh 2 thanh phan 1a luc vong Ft va luc hudng tam Fr
Véi o goi 1a goc an khép, banh rang tiéu chuan théng thuong 0=200
2Lwc vong Ftl
- Diém dat tai vi tri an khép
- Chiéu nguoc chiéu chuyén dong cua banh ring
- Dbo lon:

3Lwe hwong thm Frl
18



Diém dit tai vi tri an khép
Chiéu huéng vao tam banh rang
Gia tri: Frl = Fr2 = Ftl.tgo

5.2 Luc tac dung 1én b truyén dong banh ring tru ring nghiéng

Péi vai bo truyén banh ring try ring nghiéng, gdm cd cac luc tc dung sau:

1. Luc phap tuyén Fn: nam trong mat phang phap tuyén va phan tich thanh 3
thanh Phan Ft, Fr, Fa.

2. Lwc vong Ftl

3.Lwc hwéng tdm Frl

4.Lwc doc truc Fal

Gia tri:

Diém dit tai vi tri an khép
Chiéu nguoc chiéu chuyén dong cua banh ring
bo lon:

Diém dit tai vi tri an khép
Chiéu huéng vao tam banh ring
Gia tri:

Diém dit tai vi tri an khép
Chiéu hudng vao mat rang lam viéc

5.3 Luc tac dung 1&n bd truyén dong banh ring con ring thang

Péi vai bo truyén banh rang con ring thang, gom co6 cac luc tac dung sau:

Hinh 5.20. Luc trong b truyén banh riang con ring thang

1. Lwc vong:Ftl tac dung 1én tryc dan I, luc Ft2 tac dung Ién tryc I1.

2. Lwe hwéng tdm

Piém dat: vi tri an khop

Phuong cua Ftl va Ft2 tring voi duong tiép tuyén chung cua
hai vong lan. Chiéu caa Ft1 nguoc véi chiéu quay n1, chiéu
ctia Ft2 ciing véi chiéu quay n2.

Cong thuc

Piém dat: vi tri an khop

Phuong chiéu: Frl tac dung Ién truc I, vudng goc vai tryc |
va huéng vé phia truc I. Luc huéng thm Fr2 vudng goc véi
tryc II va hudng vé phia truc 1.
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- Giatri: Frl = Ftl.tgo.cosd1l. Fr2 = Ft2.tgo.coso2.

3Lwc doc truc

- Diém dat: vi trf an khép

- Phuong chiéu: Fal tac dung Ién truc I, song song Vi truc I.
Luc doc truc Fa2 song song véi truc 11. Chiéu cua lec Fal
huéng vé day 16n cua banh dan, chiéu caa Fa2 ludn ludn
huéng vé phia day 16n cua banh bi dan.

- Giatri: Fal = Ftl.tgo.sin @1 = Fr2 Fa2 = Ft2.tga.sin ¢2 =
Fri.

Céu 4/ Cho truc trung gian chiu lyc tac dung nhu hinh, ta thay truc béng dam strc
bén tinh dinh bén dudi v4i phan luc tai hai géi gid dinh nhu hinh. Cho gia tri cac lyc nhu
sau: Fr1=1500N, Fu=4000N, Fr=2000N, F=6000 N, Mz=80000N.mm, moment xoin
T=300000Nmm dugc truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh can bang va tinh phan lyc tai géi A, B. (1,0 diém)

b. V& biéu d6 moment xoin uén va tinh gia tri moment Mx va My tai C, D. (1,25

C. ;i“liflr;)moment tuong duong va duong kinh truc tai D khi [6] = 60Mpa. (1,0 diém)

100 250 . 100 |
Fiq e
th < a2
= , . =z
Fr1 Fro
R
A Fr Fo | Ray
2
A > C DY\ B
Rax Fi Fio Rex

Bai lam
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el Re—

I:r1 Fr2 M ,
TA C Dy - B
V4

Rax Fit Fio Rex
a/Phuong trinh can bang lyc tai A theo truc Y

Max = -100F;; -350F,, —Mg, + 450Rgy
=-100. 1500 -350 . 2000 -80000 +450 . Rgy =0
= RBY = 2066,67 N

Phuong trinh can bang luc
Fx = Ray—Fr —Fr2 + Rey
= Ray -1500 -2000 +2066,67
= Ray=1433,33N
Phuong trinh can bang luc tai A theo truc X
May = 100F -350F, +450Rgy
= 100.4000 — 350.6000 +450.Rgx
= Rgx = 3777,78N
Phuong trinh c4n bang luc
Fv=Rax —Fu +Fe -Rex
= Rax-4000+6000-3777,78=0
= Rax =1777,78N
Vay phan luc tai A va B la:
Rax = 1777,78N
Ray = 1433,33N
Rex = 3777,78N
Rey = 2066,6 7N

b/ Biéu dd moomen udn My
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Mxc =Ray . 100=1433,33 . 100= 143333Nmm
Mxp =Rgy . 100=2066,67 . 100= 20666 7Nmm

Mxc = 143333Nmm

Ma> = 80000Nmm

L, . , Mxp =206667Nmm
Biéu d6 momen uon My ®

Myc=Max . 100=1777,78 . 100= 17777/8Nmm
Myp= Mgx . 100=3777,78 . 100=377778Nmm

Mxp = 377778Nmm

Mxc =177778Nmm

Biéu d6 Momen xoin T
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T=300000Nmm

¢/ Momen tuong duong tai D : Mp

Mp = MDX2 +MDY2 +0,75T2
:\} 20666727 +377778% +0,75. 3000002
=502918,95N

Piéu kién tai D

do=> 3 [Mp = 35502918,95 =43,76

0,1.60

Do tai D lap then nén
do = 43,76 +0,05 .43,76
do > 45,948
Vay ta chon dp = 48mm
Cau 2/ Cho bd truyén banh rang try ring nghiéng

tiéu chuan an khép ngoai nhu hinh bén dudi truyén
mo men xoin T1=80000Nmm, c¢6 khoang céch tryc
aw=340mm, mo dun phap tuyén mp=5mm, Z>=3,5.Z1;
goc an khép a=20°, c4c banh ring khong dich chinh.
Hay xac dinh:

a. SO rang Z1, Z» va goc nghiéng rang B? (1 diém)
Luc tac dung (phan tich va tinh gié tri lyc) 18n cip banh ring trén di cho. (1,25 diém)
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Fr2
/7
L LSS | >< i
A / Ftl
" /% >
4444 /"/ ;;Ajl
>< AN VA NN
<0
Fe
Frl

Bai lam
a/ Ta c6 khoang cach truc aw

Ma Zo= 3,521

_ mn(Z1+Z2)
2cosf

_ mn(Z1+3,521)

2cosf
mn.4,5z1 5.4,5.z1
cosf = = 11/
’B 2.aw 2..340

Ma ta co didu kién ~ 20°> B >8°
— €0S 8°= cospf =cos 20°

22,5z1

—Cos 8°> >cos 20°
680

—29,9> 71 >28,4
Vay ta chon Z1 =29 rang
Ma Z,=3,5Z; =3,5.29=101,5
Chon Z>= 102 rang
Vay Zi1=29rang
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Z,=102 rang
Thay Z; vao /1/ ta dugc

54,521 _ 22,5.29
2.340 680

cosf = =0,9595

— f=16,35°
Vay gdc nghiéng rang = 16,35°

b/ Buong kinh vong chia

_mnzl _ 529
1= cosp 0,9595

=151,12 mm
- Lucvong F

Fu=Fp="" = 2222 =1058,76N

- Luc hudng tam F,

E.=F.= Ftltana _1058,76 .tan20
ri—rr2— -
cosf 0.9595

=401,62N

- Luc doc truc F,
Fai=Fa= Fu. Tanp =1058,76 . tan 16,35 = 310,6N

END
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