Bai 4. MOl GHEP BANG THEN

Muc tiéu: M0 ta dugc két cau, phan loai mGi ghép bang then, phan tich dugc diéu kién lam
viéc va tinh toan, lya chon duoc méi ghép then bang, then hoa.

Khai niém chung
Moi ghép then vathen hoalaloai moi ghép co dinh cd thé théo duoc.

Then va then hoa dwgc dung nhiéu trong méi ghép gilra truc voéi céc chi tiét truyén dong
nhu banh rang, banh dai, dia xich v.v...

- M&i ghép then va then hoa dwoc diing dé truyén mdmen xoén tir truc dén céc chi tiét 1ap
trén truc va nguoc lai. Trong mét sb treong hop, loai mdi ghép nay con chiu lyc doc truc va cho
phép chi tiét ghép dich chuyén trén truc.

- M6i ghép then nhd don gian vé ché tao va lap ghép nén duoc ding kha rong réi.
Thuwong dung hon ca la then bang TCVN 150-64 bang 7-23, then ban nguyét TCVN 4217-86
bang 7-24 (TKCTM).

- M@&i ghép then hoa dam bao cho céc chi tiét 1&p trén truc ¢ do dong tam tét hon so voi
cac mdi ghép then khac, kha nang tai va dd tin cay lam viéc cao hon nhat 1a khi mdi ghép chiu
tai trong thay doi vatai trong va dap. Thurong dung la méi ghép then hoa rang chi* nhat bang 7-
26, mbi ghép then hoa rang than khai bang 7-27 (TKCTM).

- Trong gua trinh lam viéc, moi ghép then va then hoa c6 thé bi hong do dap bé mat lam
viéc, ngoai rathen co thé bi hdng do bi cat, mdi ghép then hoa bi hdng do mon bé mat 1am viéc.

- Khi thiét ké thuong dwa vao dudng kinh truc dé chon kich thuéc tiét dién then hodc then
hoa, chiéu dai then hodc then hoa thuong I8y bang 0,8 + 0,9 chigu dai moayo, rdi tién hanh kiém
nghiém médi ghép vé do bén dap, dd bén cat, d6 bén mon.
|. MGi ghép bang then ghép Idng va ghép cing

Khai niém
Ghép bang then 1a phirong phép ghép cb thé théo, 14p dé dang, ciu tao don gian, chac
chin nén dugc ding rong rai. Tuy nhién ghép bang then khéng truyén dwgc mémen xoan
I6n; khé ddm bao dd dong tgm gilratruc va cac chi tiét gheg, nén truc c6 do dao vasinh ra
chan dong cho céc chi tiét lap trén truc; 1am yéu truc vi dé lap then trén truc can phai phay
ranh then, phét sinh (*ng suét tap trung tai ranh then.
Céac loai then thuwong dung chialam hai loai:
- Then ghép 106ng: then bang, then dan hudng va then ban nguyét.
- Then ghép cang: then vat va then vat ti€p tuyén.
Tat ca céc loai then déu duoc tiéu chuan hdatheo TCVN.

Vat liéu ché tao then thuong 1a thép cacbon ¢6 gi¢i han bén o, = 500 + 600N/mm?
nhu thép CT38, CT44, C40, C45.
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1. Cau tao cac loai Then ghép long
a. Then bang

~ Then bang co tiét dién 1a hinh chir nhat (hinh 4-2). Then dugc ché tao
bang thep kéo. Mat lam viéc cda then la hai mat bén. Trong mdi ghép then
bang c6 khe hé huéng tam.

Théng thudng diung mot then bang, nhung ddi khi & nhitng két cdu chiu
tai trong 1&n, ngudi ta dung hai hodc ba then.

Then bang c6 cac mat bén ludn song song nhau khi dat vao ranh moayo
va truc, hai dau then co thé tron hoic bang. Khi ghép chi tiét méay Ién truc,
nguoi ta dat then Ién truc roi dwa chi tiét may vao nén tao thanh méi ghép
khéng céng, mat trén hodc mat dudi then khéng sét vao rénh ma tao thanh khe
hé&, mat bén khit vao rénh va nhe vao d6 méi ghép truyén mémen (hinh 4-1)

b

L
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> b- _
% Hinh 4.1

Hién nay mé6i ghép then bang dugc dung nhiéu dé ghép céc chi tiét nhu
banh rang, banh dai, khép ndi truc, banh xich v.v... Ién truc vi so véi mdi ghép
then vét khi quay truc it bi ddo. Céch ghi kich thwéc theo TCVN quy wéc: then
bang 12x8x70 TCVN 2261-77 véi b=12mm; h=8mm; |=70mm.

Nhuoc diém cla then bang 1a kho dam bao tinh ddi 1an déi véi nhiing

mdi ghép quan trong can phai stra chita hodc chon then, nhu vay han ché trong
viéc sdn xuat hang loat.

Then bang khong thé truyén luc doc truc, néu can truyén thi phai dung
phuong phap khéc. ’

Hinh 4.2
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b. Then bang dan hudng

NN

Hinh 4.3
Then bang dan huéng dung dé ghép cac chi tiét méy can dich chuyén trén
truc, céc kich thudc cliathen duoc tiéu chuin hdéatheo TCVN.

Then bang dan huéng cé hinh dang nhu then bang, dugc ding trong
truong hop can di chuyén chi tiét may doc theo truc. Then duoc bt vit vao truc
(hinh 4-3). Kha nang tai cla then bang dan huéng kém hon then hoa, do do
hién nay it dung.

c. Then ban nguyét

Then ban nguyét ciing giéng nhu then bang, mat 1am viéc 1a hai mat bén
(hinh 4-4).

Khi can diéu chinh do6 nghiéng trén truc ta dung then ban nguyét, cac
kich thuwéc clia then ban nguyét dwoc tiéu chuan héatheo TCVN.

Uu diém: C6 thé ty dong thich (ng vdi do nghiéng clia rinh mayo; cach
ché tao then va ranh then cling don gian.

Nhuwoc diém: Phai phay ranh sau trén truc lam truc bi suy yéu nhiéu.

~ Then ban nguyét chu yéu dung & cac moi ghep tai trong nho. Khi mayo
ngan dung mot then, néu mayo dai dung hai then.

S b

Hinh 4.4

2. Cau tao cacloai Then ghép cang

a. Then vat

- Then vat laloai then cé mat nghiéng, véi do doc 1/100 so véi chiéu dai. Khi

ghép chi tiét may trén truc nguoi ta phai dong then dé tao sk cang gitra mat tiép xuc
clathen véi moayo vavai rénh then trén truc.
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- Méi ghép nay thudc méi ghép cang, truyén dugc mémen tir truc sang moayo
hoac nguoc lai 1anhd lwc ma sét gilra cac bé mat tiép xUc clia cac phan t&r trong moi
ghép.

- Then vét ¢6 chiéu rong b, chiéu cao h, chiéu dai | dwoc tiéu chuan theo TCVN

bang 7-25 (TKCTM). Céch ghi kich thudc theo quy wéc: then vat 4x11x100 TCVN
2261-77 v&i b=4mm; h=11mm; |=100mm.

Loai nay duoc vat mot mdt dé c6 do doc 1:100 (hinh 4-5), c6 kiéu c6 dau (hinh
4-53), c6 kiéu khong dau ma got tron hoac got bang hai mut (hinh 4-5b).

Khéc voi then ghép long, then ghép cdng lam viéc & cdc mét trén va mat dudi;
con & mat bén cé khe hé. Vi tao thanh méi ghép cang nén then khdng nhitng truyén
dugc mémen xodn, ma con co thé truyén duoc luc doc truc. Tuy nhién, vi then ghép
cang gay léch tim nhiéu, nén lam tang rung dong cac chi tiét may duoc ghép va lam
cho mayo bi nghiéng di. Do d6 hién nay rat it dung loai then nay va trong cac may
chinh xac thi khong dung. U'u diém clia then ghép cang la cé thé chiu dugc va dap.

No doc 1:100

Hinh 4.5

b. Then ti€p tuyén

Then tiép tuyén dwoc tao thanh do hai then vét ghép lai dit vao ranh, mat cit
chir nhat c6 phwong tiép tuyén voi truc. Khi truyén mémen mot chiéu ding mét then,
khi truy2n mémen hai chiéu dung hai then d4t cach nhau mot goc tir 120° + 135°.

Nhuoc diém mdi ghép then vat cd mdt mat nghiéng la khdng dam bao do dong
tam gilra chi tiét may véi truc khi nén quay truc bi ddo. Ranh moayo c6 do nghiéng
nén gia cong khd, nhirng méi ghép then vét ¢é wu diém la chiu dwoc lvc doc truc do
dé méi ghép then vat it ding cho nhitng truc truyén mémen I6n, tdc dd cao, truyén
déng chinh xac.

3. Tinh toan mdi ghép bang then

Do céc kich thréc then dwoc tiéu chuan héa theo duong kinh truc nén nhiém vu tinh

toan chl yéu la can clv vao duong kinh truc chon kich thuéc then theo tiéu chuan dé dam
bao an toan khi truyén mémen, xac dinh kha nang truyén mémen, xac dinh chiéu dai then
hoéc kiém tra an toan cho then.
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a. MGi ghép then bang
Khi truc truyén mdémen cho moayo, chi tiét quay (hodc nguoc lai), hinh 4.1 va

4.2 thi then bi dap & mat bén voi dién tich Fy = gl.

Pong thoi bi cat véi dién tich F. = b

Luwc gay dap chinh lalyc gay cét then.

Gia thiét luc dap phan b déu trén dién tich bi dap, hop lai duoc luc N dat cach
tdm O mot doan %(h‘lnh 4.1)

2M
Va N = x
Yy d

Dé bao dam an toan cho mai ghéppéng then, khi lam viéc phai théa man dong
thoi: 0g <[ o ]g; T< [ 7] vaduogce biéu dién theo cong thirc sau:

+ Diéu kién bén dap trén mat ti€p xic gitra then va truc

T 2'\:'t <[o]¢ N/mm? (4-1)

+ Diéu kién bén dap trén mat tiép xic gitra then va moayo

04= M, <[o]d N/mm? (4-2)
dlt,
+ Diéu kién bén cat
2M

.= b_d_lx <[7]c N/mm? (4-3)

Trong dé :

- M, mdmen xoan can truyén, Nmm
- d_ dwong kinh truc, mm

-1 _chiéu dai then, mm

- b _ chiéu réng then, mm

- t1, t _ chiéu cao phan then 1ap trong ranh clia moayo va cla truc,
mm (bang 7-25 TKCTM)

- o4 T¢_ Ung sut dap varng sut cit thuc t&, N/mm?

-[o]a; [r]c_ (ng sudt dap va cét cho phép, N/mm? (bang 7-20);
(bang 7-21)TKCTM.
b. M&i ghép then vat
Khi déng then tao thanh méi ghép cang, tam cla chi tiét va truc Iéch di mot
khodng. Trén bé mat tiép xUc gilra then va moayo, gilra then vatruc phat sinh 4p luc,
gia thiét ap lyc nay phéan b6 déu trén bé mat then. Duéi tac dung clia 8p luc, mat trén
ctiathen bi dap, (rng suat dap phan b khong déu.
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Vay dé dam bao an toan khi lam viéc can théa man diéu kién: o g<[o]qtacd
cong thire:
25M X
= Tx < N/mm 4-4
4= bi2.28d +n) <Ll 4
Trong do:
My _ mdmen xoan can truyén (Nm)

[, b _ chiéu dai, chiéu réng clia then (mm), chon theo bang 7-25
TKCTM

d _duwong kinh truc (mm)
[ o ]a_ g suét dap cho phép chon theo bang 7-22 TKCTM
c. Trinh ty tinh toan
Co hal loai ba toan:
1.D6i v6i mbi ghép cb san, cin kiém tra an toan hodc xac dinh kha nang truyén
My thi thy theo loai then, sir dung cong thirc (4-1); (4-2); (4-3) hoac (4-4).
2. Lyachon then cho méi ghép

+ Can clr vao duong kinh truc d, chon kich thudc then b, h, | theo tiéu
chuan bang 7-23, 7-24 hay 7-25. Khi chon I, tinh | = 1,5d r6i chon gia tri bé
hon.

+ Kiém tra an toan cho then theo cong thirc (4-1); (4-2); (4-3)hoac (4-4)
tuy theo loai then.

* Lwu y khi kiém tra an toan cé thé xay ra hai tredng hop:

1. Néu khéng an toan, giai quyét bang céach ting chiéu dai |, t6i dal = 1,5d nhung
khong qua chiéu dai moayo.

2. Néu | = 1,5d van khong an toan thi diing hai then dat cach nhau mot goc tir 90° +
120°. Khi I1&p hai then c6 nhuwoc diém moayo kho ché tao, truc bi yéu nén it st dung.
Trwong hop nay co thé dung truc then hoathay thé.

I1. M3i ghép bang then hoa
1. Phan loai méi ghép

* Thuc chit méi ghép bang then hoa co thé xem nhu 1a m6i ghép nhiéu then
bang. Vi vay then hoa ciing dwoc dung dé ghép céac chi tiét may trén truc. Nho rang
trén truc khop véi ranh cliald moayo vanguoc lai dé truyén M,. Kich thudc then hoa
duwoc tiéu chuan theo TCVN bang 7-26, 7-27 TKCTM. Q

A
Hinh 4.6 - —

* Phan loai moi ghép then hoa B\O\F‘
+ Ghép tinh: trong d6 moayo cb dinh trén tru

+ Ghép dong: trong d6 moayo co thé di chuyén doc truc.
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2. Céac dang rang clia then hoa

+ Then hoa rang chit nhat, loai nay hién ding phé bién. Céc kich
thudc dugc tiéu chudn hda theo ba loai: nhe, trung, nang khac nhau vé
chiéu cao vasd rang.

+ Then hoa rang tam giéc diing khi truygn mémen khong 16n 1dm,
kich thudc duoc tiéu chuan héa tirng nganh.

+ Then hoa rang than khai, ¢ nhiéu wu diém so véi rang hinh chr
nhat nhw chan rang 16N, (rng sudt tap trung & chan rang nho, do bén ceo,
gia cdng dé bdo dam chinh xac, tv dinh vi dwgc va dam bdo dé dong tam
tot.

3. Cac phuwong phap dinh tdm ctia m6i ghép then hoa

+ Dinh tém theo dwdng kinh ngoai, loai nay chi dung khi moayo
khong nhiét luyén, can bdo ddm dd dong tam cao.

+ Dinh tam theo dudng kinh trong, thwong dung cho méi ghép can
c6 do dong tam cao.

+ Dinh tam theo canh bén, tuy khéng ddm bao d6 dong tdm nhung
lyc phén bd tvong d6i déu trén rang nén thuong ding trong treong hop
truyén mémen xoan I6n.

Uu khuyét diém
So véi mbi ghép bang then, mai ghép bang then hoa c6 nhiéu vu diém hon.
- Bam bao sy dong tam va dé di chuyén chi tiét may trén truc mot cach chinh

Xé&c.

- Kh4 nang chiu tai Ion.

- Chiu duoc tai trong dong, va dap. D06 bén cao hon.
Nhuoc diém

- Tai trong phan bd khdng déu trén cac rang cla truc then hoa.
- Ché tao vakiém tra can phai c6 thiét bi riéng.
- Giathanh cao.

4. Tinh todn m6i ghép then hoa

* Khi truyén mémen My truc then hoa lam viéc thi mat bén clia rang bi dap, chan
rang chiu cat vauodn. Thuc té hién tvgng dap chan rang languy hiém hon ca vi vay khi tinh
truc then hoa can cha y diéu kién bén dap.

Vat liéu ché tao truc then hoa co aq = 560 + 750 N/mm? nhu thép C45; 40Cr
V.V...

* Gia thiét rang &p suét phan b6 déu va chi c6 0,75 sd luong then lam viéc ta co
cong thirc :

M

04= ——=——< [o 4-5
4= 075ZFR, - Lol (45)
Trong do : M, _ mAmen xoan can truyén, Nmm

Z b luwgngthen
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F _ dién tich chiu dap mbi then, mm?
R _ ban kinh trung binh, mm
[o]a_ (g sut dap cho phép, N/mm? - bang 7-22 GTCTM

+ Poi voi then hoa chir nhat

F= P9 2 (4-6)
0 2 0

D+d
Rip= 4-7
b= (4-7)

+ D0i voi then hoa than khai

F=0,8m (4-8)

D+d
Ry = 2 (4-9

Trong do:

f _hé s masat, thuong dwgc chonf=0,1+0,5
m _ modun (mm)
cac ky hiéu khac xem bang 7-26, 7-27 TKCTM.

* Trinh ty tinh toan: Tinh toan mdi ghép then hoa c6 hai loai bai toan tvong tw
nhi moi ghép then. Khi kiém tra néu khéng an toan phai chon lai truc then I16n hon
hodc tang chiéu dai moayo.

[11. Vi du tinh toan

Chon kich thuéc then bang dé 1ap banh ring trén truc. Biét truc 1am bang thép co
duong kinh d = 50mm; truc truyén cong sudt N = 2,8KW, quay véi toc do 200 vong/ pht.

Moayo va then bang thép, diéu kién l1am viéc va dap nhe.

CAU HOI ON TAP
1. Trinh bay két cdu, phan loai méi ghép bang then va then hoa.

2. Trinh bay wu nhuoc diém tirng loai mai ghép then, so sanh vu nhugc diém cla ghép bang then
vaghép bang then hoa.

3. Phan tich diéu kién lam viéc, cach tinh va chon mdi ghép then vathen hoa/
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