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Chuong 1

PAI CUONG VE MAY CONG CU CAT GOT

Muc tiéu:

- Nghién ctru tong quat chuyén dong tao hinh.

- Nim dugc nguyén 1y lam viéc va ciu tao cac co cu truyén dan thudng ding trong may cong cu.
- Giadi thich dugc ky hi¢éu may cong cu.

Trong tam:

- Chuyén dong tao hinh

- Truyén dong trong may cong cu

I. CHUYEN PONG TAO HINH

1. Khai niém

MB&i chi tiét can c6 kich thudc va hinh dang nhat dinh. B& mit chi tiét c6 nhiéu dang khac
nhau nhu mit try, mat con, mét cau....

Bé mat chi tiét thudng 14 mat tron xoay, dugc tao boi mdt dudng bét ki, dugc quay mét
vong quanh mot duong thang c6' dinh. Puong bat ki d6 goi 1a duong sinh ctia mit tron xoay.
DPudng thing ¢ dinh goi 14 truc quay ctia mit tron xoay. Mot diém cua dudng sinh khi quay,
s& tao thanh mot duong tron co tim nam trén truc quay goi la duong chuan.

- Néu duong sinh 1a duong thing song song vdi truc quay, sé tao thanh mit try tron
xoay.

- Néu duong sinh 1a dudng thang cat truc quay, s& tao thanh mit nén tron xoay.

Phan 16n cac bé mit duoc tao bai dudng chuén (c) va dudng sinh (s) rd rang. Viée goi
1a duong sinh va dudng chuén chi 1a twong dbi, & day véi muc dich 1a dé d& phén loai bé mit
chi tiét, tir d6 tim ra phuong phap gia cong, tirc 14 tim cach tao ra chuyén dong tao duong
chuin va dudng sinh.

B& mit gia cong trén may cong cu co6 thé chia lam ba dang co ban sau: tron xoay, mat
phing va dang bé mat khéc.



1.1. Dang bé mit tron xoay

Mt tron xoay co thé 1a mat ngoai, mat trong hoac phéi hop nhu mat try, mat cén, mat
dinh hinh, mat ren. Cac dang bé mat nay c6 duong chuén (c) 1a dudng tron va dudng sinh (s)
1a dwong thiang hodc duong chudn 13 dudng tron va dudng sinh 13 dudng cong hay dudng giy
khuc.

Tuy thudc vao vi tri twong quan giita truc chuin oo va duong sinh s& tao ra dugc cac bé
mat khac nhau.

Hinh a: duong sinh song song vai truc tao ra mat try.

Hinh b: dudng sinh cat truc tao ra mat con.

Hinh c: duong sinh chéo nhau véi truc tao ra mat hy- péc-bon.

b)

Trudng hop duong sinh c6 dang bat ky s& tao ra bé mit won xoay. Hinh v& dudi thé
hién chi tiét c6 dang tron xoay dinh hinh mit ngoai. Puong sinh mit ngoai gbm cac doan
thing ab, dudng cong be, doan thing cd, dudng cong de, doan thing eg, 15 bén trong 1a mit
uon xoay.

Dang mat cou c6 thé hiéu hai y: ¢6 tm chuan 13 o hodc truc chuéan O|O|, : dudng sinh
la ntra vong tron ban kinh r.

Gia cong cac dang bé mit tron xoay thuong thyc hién trén cic mdy tién, may khoan,
may mai tron.




1. 2. Dang mat phang.

Mit phéing & day ta qui wéc c6 duong chudn 1a thing. Dudng sinh c6 thé 1a bat ky.
Pudng sinh thing tao ra mit phing (hinh a).

Puong sinh giy khuc, tao thanh mit phang gy khiic nhu thanh rang (hinh b), truc hodc
ranh then hoa (hinh c).

Pudng sinh cong bit ky tao thanh mat dinh hinh (hinh d).

Céc dang bé mat nay thuong dugc thuc hién wén cac may cit kim loai nhu may phay,
bao, doa, chuét, mai phang...
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1. 3, Cac dang bé mit khac.

Céc dang bé mat ¢ day thuong 1a mit khong gian phire tap nhu xoén vit khong gian, mit
cam, banh rang...

Viéc xac dinh duong chuén va duong sinh ¢ cac dang mat nay lai cang c6 tinh twong dbi.
C6 mat duong chudn 1a dudng thing va duong sinh 1a dudng cong giy khiic hodc duong
chuén 1a duong cong, con dwong sinh 1a duong thing.



a}

Mot chi tiét c6 thé 1a tong hop cac dang bé mit trén.

Mubn gia cong duge cac dang bé mit trén thi may phai truyén cho dao va phéi cac chuyén
dong tuong ddi dé tao ra dudng chuan va duong sinh do.

Vay chuyén dong tao hinh 1a chuyén dong bao gdm moi chuyén dong twong dbi giita dao
va phoi dé tryuc tiép tao ra duong chuan va duong sinh.

2. Téng hop chuyén déng tao hinh.

May gia cong chi tiét bang cit got phai co cac chuyén dong tao ra dudng sinh va duong
chuin cta bé mat chi tiét goi 1a tng hop cac chuyén dong tao hinh. M&i may c6 sé chuyén
dong tao hinh nhét dinh.
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Vidu:
- M4y tién c6 hai chuyén dong tao hinh Ia phoi quay tron tao duong chuan tron, dao
chuyén dong tao dudng sinh.

- May khoan c6 hai chuyén dong tao hinh. Khi khoan 16 miii khoan quay tron, ludi cat



s& cat tao duong chuan tron, dong thoi mili khoan chuyén dong thang dimg dé tao duong sinh
thang cua 16.

Tuy theo tinh chit bé mit gia cong, hinh dang dao ma mudn tao ra bé mit, yéu ciu may
phai c¢6 bao nhiéu chuyén dong tao hinh.

Sb chuyén dong tao hinh dbi voi may cit kim loai nhiéu nhit 14 4 va chi thudc hai loai
chuyén dong quay va tinh tién. T6 hop lai va hoan vi ta s& duoc cac phuong 4n clia may ct
kim loai (may gia cong banh ring can 3 dén 4 chuyén dong).

II. SO PO TRUYEN DAN

1. Khai niém

So d truyén dan cua may 1a tap hop cac co cau truyén dong dé thuc hién chuyén dong
tao hinh va ngudn truyén dan cia may la dong co dién. So d6 truyén dan cua may bao gdm
nhiéu xich truyén dong tao thanh.

Xich truyén dong 1a duong ndi tir dong co dién dén khau chip hanh dé thyc hién sy phbi
hop giita hai chuyén dong tao hinh phtc tap.

Vi du: So dd nguyén 1y truyén dan cua may tién ren vit van ning.

i,
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May tién vit me c6 cac xich truyén dong 1a:

- Xich tdc db 1a xich truyén dong ndi tir dong co dién chinh dén truc chinh ciia may
(Nd@/e=> 1 c).

- Xich chay dao 1a xich truyén dong ndi tir truc chinh t6i dao tién. Luong di dong tinh
toan gitra hai ddu xich 1a: 1 vong quay truc chinh dao tinh tién mot budc tp mm (s mm/vong).

MGdi lién hé giira hai khau dau va cudi ciia xich goi 1a lvong di dong tinh toan cua xich:
Ng/e = Nye, lvongtfc > tp wun (s mm/vong).

Mubn tinh toan tdc do quay cia truc chinh hay luong chay dao cu thé phai 1ap phuong
trinh tinh toan tir ddu xich dén cudi xich.goi 14 phuong trinh xich dong.

Muén tinh toan cu thé phuong trinh xich dong thi phai dua vao so dd dong ciia may cong



cu.
So db dong cua may 1a nhitng hinh v& quy udc biéu dién cac bo truyén, cac co ciu lién
két v6i nhau tao nén cac xich truyén dong, xac dinh nhirg chuyén dong can thiét ciia may.
Dong thoi trén d6 con chi 15 cong sudt va sd' vong quay cua dong co dién, dudong kinh banh
dai, $6 rang cua banh rang, so' dau mdi cua truc vit, sd' rang cuia banh vit.
Duéi déy 1a ky higu bang hinh v& qui udc trong so do dong:



soO thir tu

Tén goi Hinh khong gian

1 Céc loai truc. can. thanh truyin

2 O truot, § 14n cua truc (khong chi ré
loai);
a) i>do
b) i> chan mot chidu

3 Lép ghép chi tidt véi truc: a) tu do
khi quay bi trugt khong quay
¢) ghép cling

Noi truc: al noi cirng bi ndi ban 1€

5 B6 ly hop:
ai khép cam mot phia
b) khop cam hai phia
<7 khép ma sat hai phia (khong
chi 1o loai)

Ky hiéu quy udc
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thi Tén goi Hinh khéng gian Ky hiéu quy ude

6 Banh dai bac. ghép chat trén truc

7 Truyén dong ha bang dai det

8 Truy&n dong bang xich (khéng chi rd
loai xich)

Truyén dong banh rang (tru);
a) ky hiéu chung (khong chl rd
loai rang)
b) rang thing
clring nghiéng

10 Truyén dong banh ring con c6 hai tryc - A
cat nhau: =
a) ky hiéu chung (khéng chl 13 lo: fz-}
ring) =i
b) riang thing NS
¢) ring xoén . ) W
) c} a)

d) rang cong
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15 Lo xo:
S6
thir Tén goi Hinh khéng gian Ky hiéu quy uéc
tu

Il Truyén dong bang thanh rang (khong
chi r0 loai rang)

)

\‘ w
12 Vit truy&n dong - })))

13 Dai 6c lap v6i vit dé truyén dong:
al dai oc lién b/ dai oc ghép

14 Bong co dién

a/nén bi kéo CI con




Vi du: So d6 dong may khoan nhu hinh v&.
Pong co dién ¢ cong suat 1, 3 kW va s vong quay n = 960 v/ph c6 truc I lip v6i banh dai 2.
Qua dai truyén 3 va khéi banh dai 16ng trén truc IT lam truc IT quay theo téc do khac nhau. Miii

khoan sé& lép v6i bo phén ga 13 trén tryc 11

N=13kw
n = 960v/phut

7 ' x| 23
® Ex N 22
8 = %
9 ’ ~ 21
19
L AN
l\ '
Vi
12 Vi

13 O \ N\ s\ e\ 17 \U18

Truc IT dugc ning 1én ha xuéng nhd co ciu banh ring thanh rang 11 Iip trén truc II. Co ciu nay
chuyén dong dugc 12 nho cic co ciu n khép banh ring khac, bt diu tir banh ring chii dong 6. banh
ring nay dugc lap di trugt trén truc II bang then dan.

Néu banh ring chi dong an khép voi banh ring bi dong 7 ¢b dinh trén tryc 111 thi s& lam truc I1I
quay. Nho su di chuyén cia then kéo 19 1am cho hai khdi banh ring 8, 9, 10 va 20, 22, 23 an khop

v6i nhau va truc IV s€ quay véi ba toi do khac nhau.

an=
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Truc V quay duoc nho cap banh rang 20, 21 an khép. Truc VI quay dugce nhd cap banh
rang con 18 va 17 an khép. Qua bo truyén truc vit 14 va banh vit 16, banh rang 15 quay theo,
do @6 thanh rang 11 chuyén dong 1én xudng. Thanh ring lip c6 dinh trén dng 12, ng nay
duoc léng vao truc II.

2. So d6 truyén dan.

M4y cong cu da dang v& nhom, kiéu mau khac nhau, song c6 thé tap hop chung thanh
cac loai so d6 truyén dan sau:

2.1. So db truyén din chinh.

So db truyén dan chinh cia cac may cong cu ndi chung duge ndi tir dong co dién chinh
dén tryc chinh ciia may va bao gdm: Pong co dién; bd truyén co' dinh (i «a); hop toe do (i ,.)
va truc chinh (cho cac may c6 chuyén dong quay tron) hay dau truot (cho cac may c6 chuyén
dong tinh tién).

D¢ tao ra toc do cit got cua truc chinh hay dau truot 1a ting toc hay giam tdc, thi trong
hop tde phai bd tri cac co cdu bién ddi tbe do nhu banh ring di truot, banh ring thay thé. Néu
s6 tbc do thay dbi cang nhiéu thi xich dong cang phai kéo dai va hiéu suit truyén dan cua may
giam.

D¢ tang hiéu suat may va tiét kiém vat liéu can phai rat ngan dudng truyén, bang cach
dung loai dong co nhiéu tbe do.

Chuyén dong chinh 1a chuyén dong tao ra toc do cit got, tinh nhur sau:

:_LLI : ‘
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- Trong may tién, mai, khoan... Chuyén dong chinh quay tron.

V - (m/ph) 1000
d - 1a duong kinh vat gia cong tinh bang mm.

n - tinh bang v/ph.



- Trong may bao, tru 6t... chuyén dong chinh I chuyén dong thing.

r - i8¢ (m/ph).
1000

Ny~ 14 s6 hanh trinh kép wong mot phit cua dao bao.

2.2. So db truyén din chay dao

So db truyén dan chay dao dung dé chay dao, thuc hién ning suit gia cong, dd bong bé
mit gia cong... So dd truyén dan chay dao duoc ndi tir truc chinh hodc dong co truyén dan
riéng qua hop budc tién, cac co ciu biéh ddi chuyén > dong dé thue hién chuyén dong chay
dao.

So d6 truyén dan chay dao c6 nhiéu loai: chay dao doc, chay dao ngang, chay dao vong,
chay dao hudng kinh...

So d6 truyén dan chinh va so d6 truyén dan chay dao 1a hai so d6 truyén dan co ban cua
may.

2.3. So db truyén din phu

So d0 truyén dan phu tao ra cic chuyén dong phu 1a cac chuyén dong tuong ddi giita dung
cu cat va chi tiét gia cong, khong truc tiép tham gia vao qua trinh cét got. Chuyén dong phu
bao gom chuyén dong diéu chinh va chuyén dong phan do.

II. TRUYEN PONG TRONG MAY CONG cu

1. Hinh thirc truyén dong

Cin ctr vao dic tinh diéu chinh tdc d6 chuyén dong ciia may, ngudi ta chia ra cac hinh
thirc truyén dong sau:

1.1. Truyén din phan cip

Trong gi6i han toc d6 tir nhé nhat (Nmin, Vimin) dén 16n nhat (Nmax, Vaiax) chi c6 mot sé cap
téc do goi 1a truyén din phén cip.

Nhuoc diém cia truyén dan phan cip 13 khi cin chinh x4c mot tbc do nao dé lai khong
c6. Vi du méy tién T620 ¢6 23 cdp toc do tir 12, 5 -i- 2000 v/ ph.
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1.2. Truyén din vé cip

Trong gidi han toc d¢ tir nho nhat dén 16n nhat c6 vo s6 cap toc do duge goi la truyén dan
vo cap. Uu diém cua loai nay 1a can toc d6 ndo trong khoang 4y déu c6 (tdc do thuc duge lay
bang toc do 1y thuyét).

2. Cic co ciu truyén din co khi

2.1. Truyén din dung banh ring tru di truot

Banh ring tru thing dé truyén dong giita hai truc song song nhau. Banh ring tru ring
nghiéng c6 thé truyén dong giita hai truc song song hodc chéo nhau, truyén dong banh ring
tru ring nghiéng it ding dé thay d6i toc do bang cach di trugt vi khi d6 ra vao khop rat kho.
Truyén din banh ring an khép ngoai, chiéu quay banh ring chu dong va bi dong nguoc chiéu
nhau, an khép trong chiéu quay banh chii dong va bi dong cing chiéu quay.

Thong thudng hop tc do ding két hop cac khodi banh rang di trugt 2 bac, 3 bac Vi du:
hop te dd c6 6 toe d6 (ky hidu 7. = 6) thi dung mot khdi 3 bac va mot khdi 2 bac nhur hinh vé.

Ta goi truc (III) 14 truc chinh c6 6 tdc dd tir ni niesPhuong trinh téng quat cua xich tbe

do la:
21 Z,
) \ / z, \
l’lch(I)d —

i

x{x ' 2=6=3x2

o I j« ST A=D
Z,

L_ ) Zs I Ay + Mg (ViDh)

'D}T)[ oCco

n* (v/ph)
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Ta nhan théy réng mot toc do truc (D cho ba tde do truc (1), mot tdc do truc (IT) cho hai tde do
truc (IIT). Truc (IIT) c6 6 toc do. Vay ta co thé noi vé so' cap tde do trong truyén dan banh ring 1a: sb
cap tde dd truc cudi bang tich s6' sd' ti s6' truyén cua cac nhom banh rang di truot, & ddy z = 3.2 =
6.

Chiéu quay cua truc cudi ciing so voi chiéu quay ctia truc dan vao (& ddy 1a truc dong co dién)
1a ciing chiéu. Truc (I) cing chiéu quay dong co (qua bd truyén dai) tir truc (I) dén truc (IIT) c6 hai
cap truyén, néu s6' cip dn khép ngoai 1a chin thi chiéu quay cua truc cudi cung chidu va s6' cap banh
rang dn khop 1a 16 thi nguoc chiéu véi chiéu quay cua truc vao truyén dan.

Goi n - s0' cdp banh rang an khop ngoai:

(-1)"> 0 cling chiéu néu n chan.

(-1)" < 0 nguoc chiéu néu n 1é

Hop tdc do dung banh rang di truot c6 wu diém 1a thay dbi tbe do nhanh.

Nhuoc diém ctia hop toc d6 dung banh ring di truot 1a hidu suat thap vi nhiéu banh ring chay
khong va khong dung dugc banh rang nghiéng.

2.2. Truyén din dung banh ring thay thé

Trong trudng hop it khi phai thay ddi tbc do nhu cac may tu dong hay cac may chuyén dung,
sau mot loat san pham méi phai thay toc d¢ dé gia cong

16



loat san pham khéc can tdc d6 khac phu hop, dé don gian ta dung banh rang thay thé.
Hinh v& 14 so db truyén dong dung banh ring thay thé tir truc (I) sang truc
(I1)v6i hai banh rang thay thé _ va bon banh ring thay thé Khi thiét ké B b d

tan dung dung hai 14n cho mdi banh rang hoac £.£. hoac
BAhd
bcadbd

adbca-c

Diéu kién dé lap dugc banh ring thay thé thong thudng 1a:
a+tbc+(15°22)
c+db+(15+22)

e,

2.3. Truyén :iﬁn dung co ciu banh ring hinh thap (norton)

Gia sir can truyén dong giita hai truc I va II ding co cdu banh riang hinh thap. Co cdu gdbm bo
banh riang hinh thap (vi diéu kién bén chi giéi han s6 banh ring hinh thap khong qué 7) lién két truyén
dong vai truc 11 thong qua banh ring dém Z, va banh ring di truot z . Ca khdi banh ring z , va z cliing
v6i tay gat A di chuyén 1an luot an khop duge voi cac banh ring Z| - Zj

g)
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A

Ti 6 truyén gitra truc 1 va II 1a:

z i 1a s6 rang ciia banh ring nao d6 trong b banh ring hinh thap.

vu diém cia co cAu nay 1a giam dugc sé banh ring so v6i ding banh ring di truot va cho nhidu
ti s6 truyén. Vi du hinh v& c6 8 banh ring cho ta 6 ti s6 truyén.

Nhuoc diém co cdu cé banh ring dém z , nén kém cing viing, thuong dung truyén cong suit
nhd nhu nhém co s¢ hop chay dao may tién T630.

2.4. Truyén din ding co ciu then kéo

Co cau then kéo gdm hai khéi banh riang hinh thap lip dbi nhau, khdi mot lip ¢d dinh trén truc
L, khéi hai 1ap 16ng khong trén truc II ¢6 ranh then, then kéo lip trén truc II. Néu then kéo ndi ghép
v6i banh rang nao thi truyén dong theo banh rang d6 con banh ring khac quay tu do.

Uu diém cua co ciu 1a gon (chiéu truc hop nho), két ciu chat chd va cé thé truyén dong bang
banh rang nghiéng.

Nhuoc diém cta co ciu 1a truc I rong va c6 then di dong nén do bén kém, truyén Iuc nhd. N6
dugc dung trong hop chay dao cua may khoan.

18
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2.5. Truyén din ding co ciu M@ - an

Co cau Mé-an gom nhiéu khéi banh ring hai bac gidng nhau. Banh ring z di trugt 1an luot an
khép véi cac banh ring z 3 trén truc IT1. Theo hinh v& sé& tao ra duoc 4 ti s6' truyén. O déy co kha
ning tao ra cac ti so' truyén lan can gap hai 1an nhau. N6 duge dung trong nhom gip bdi & méy tién
T616:

z\
- z'
nR=4
Z, 7+ 7z
£.Z
“3
o AL, z+
1-4.
4 Z3 Zl z
Gia sur ta chon Z Z'g 3
Z3=27,vaZ =7, 7,737
thay vao trén ta co
1=2;1;1;]
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3. Co céu truyén din thuy lye va khi nén

Truyén din thuy - khi da duogc sir dung tir 1au. Ngay nay cung véi su phat trién nhanh chong ciia
cong nghiép dién, dién tir dang truyén dan nay co vai tro quan trong trong truyén dong va ty dong
diéu khién nhu robdt cong nghiép, trong linh vuc hang khong...

Uu diém chinh cta co cdu la chuyén dong ém dd tao ra duoc truyén dan vo cip, kich thudc,
trong lwong nho tao ra dugc cong sudt truyén 16n, d& ty dong hod, d& dé phong qua tai...

Nhuoc diém chinh cia co cdu la ché' d6 1am viéc khong on dinh khi nhiét d6 thay doi.

Chat 16ng va chat khi 1am viéc ¢ day dung chu yéu 1a dau khoang va khong khi.

Nguyén Iy 1am viéc chung cta truyén dan kin bang chét 16ng 1a: Pong co dién quay bom tao ra
ap suét lam quay co cau (dong co chuyén dong quay) hoic tao ra chuyén dong thang (d6ng co chuyén
dong thang nhu pitston-xilanh).

Hinh v& gidi thidu so dd nguyén Iy co ban cua truyén dan diu ép cho chuyén dong thang.

Nguyén 1y lam viéc: bom diu 3 quay, dau tir thung dau 1 qua bd loc thd 2 ddy dau qua bo loc
tinh 2' s van mot chiéu 5, van tiét luu 6 t&i van déo chiéu 7, gia st van dao chiéu & vi tri trai du s&
qua cira ra A 1én budng trai ciia xilanh luc 9 (xilanh luc cé dinh) déy pit tong mang ban may 8 chuyén
dong sang phai
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