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Nguyén Ly May

CAU TAO VA PHAN LOAI CO' CAU

Khoa Cd Khi — Cong Nghé

Ths. Truong Quang Trudng 2. Trudng DH Nong Lam TPHCM



I. Nhirng khai niém co ban

Tiét may: may hay co’ cau c6 thé thao roi ra thanh nhiéu bg phan khac nhau
bo phan khéng thé thao r¢i ra dwoc nira goi la tiet may.

Khoa Cd Khi — Cong Nghé
Ths. Truong Quang Trudng _3.- Trudng DH Nong Lam TPHCM
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I. Nhirng khai niém co ban

Khau : trong co cau va may, toan bo nhirng bé phan cé chuyén
dong twong doi so véi bo phan khac goi la khau.

Tén goi:

1. Khau dan,

2. Khau bi dan

3. Gi4 (khau cb
dinh)

Khoa Cd Khi — Cong Nghé

Ths. Truong Quang Trudng 4. Trudng DH Nong Lam TPHCM



I. Nhirng khai niém co ban

+ MG6i n6i dong giita hai khau lién nhau dé han ch& mét phéan
chuyén dong tuong doi giira chung = khép dong

+ Toan bo cho tiép xuc giira hai khau goi la mot thanh phan khadp
dgng - Thanh phan khép dong trén ban 1é phai

Thanh phan khép dong trén ban 1é tréi



I. Nhirng khai niém cd ban

Phan loai khép dong

- Bac tw do cua khau
+ Mot kha nang chuyén déng doc lap dbi véi mot hé qui chiéu >1 BTD
+ Gitra hai khau trong mat phang > 3 BTD: Tx, Ty, Qz
+ Gilra hai khau trong khéng gian = 6 BTD: Tx, Ty, Tz, Qx, Qy, Qz

a) Theo s6 BTD bi han ché: 2
Khép dong loai k->han ché€ k BTD hay c6 k rang buoc

Khoa Cd Khi — Cong Nghé

Ths. Truong Quang Trudng _6- Trudng DH Nong Lam TPHCM



I. Nhirng khai niém cg ban

Phan loai khép dong
a) Theo s6 BTD bi han ché’ |

Khép loai 1 Khép loai 2 Khép loai 3

Khop loai 4 Khép loai 5 Khop loai ?
Khoa Cd Khi — Cong Nghé
Ths. Trudng Quang TruGng 7. Trudng DH Nong Ldm TPHCM



I. Nhirng khai niém co ban

Phan loai khé&p dong
a) Theo s6 BTD bi han ché
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Ths. Trudng Quang TruGng
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Khoa Ca Khi — Cong Nghé
-8- TruGng DH Nong Lam TPHCM



I. Nhirng khai niém cg ban

b) Theo dac diém tiép xic

+ Khép cao: thanh phan khép ddng la dudng hay diém

+ Khdép thap: thanh phan khdp dong la mat




Khdp tinh tién — Khép quay
Khép phang — Khép khong gian

Khoa Cd Khi — Cong Nghé
Ths. Truong Quang Trudng 10 - Truong DH N6ng Lam TPHCM
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I. Nhirng khai niém cd ban
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- Pé thuan tién cho viéc nghién clru, cac khép duoc biéu dién trén
nhirng hinh vé bang nhirng lwvgc d6 qui woérc.

i

Khoa Cd Khi — Cong Nghé
Ths. Truong Quang Trudng

-11 - Trudng BH Nong Lam TPHCM



- Trén lugc d6 khau phai thé hién day da cac khép chuyén dong, cac kich
thwédc c6 anh hwdng dén chuyén ddéng cua khau va chuyén déng cua co cau.



I. Nhirng khai niém co ban

| 5 Chudi déng |

Nhiéu khau ndi v&i nhau bang cac khép déng trong mét hé thdng tao
thanh mot chubi ddng
- Phan loai chubi ddng:

+ Chubi dong kin + Chubi dong hé
+ Chudi ddng phang + Chudi ddng khéng gian
A 1 B A B

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng 13- Trudng DH Néng Lam TPHCM



I. Nhirng khai niém co ban
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Chudi dong phéng Chubi ddng khong gian

Khoa Ca Khi — Cong Nghé
Ths. Trugng Quang TruGng 14 - TruGng DH Néng L&m TPHCM



Ths. Trudng Quang TruGng

lag nh66ng thagnh pha:‘m cd batin cufia mauy cou chuyeén ﬁoﬁng xauc fidnh.

Not lag nht')f)ng hei tho:’mg cd hoic du@ng fied biedn fnoai chuyefin fodng cufia 1 hay

moit sod vait thed thagnh chuyeéin fodng caan thiedt cufia cauc vait thea khauc.

Thoic hiein catc quau trinh ky6 thuait nhoo chuyeéin fiodng cufia catic pha:‘m tohl cuoa

nou

Khadu & Khéup fioing
Khoa Ca Khi — Cong Nghé
-15- TruGng DH Nong Lam TPHCM



I. Nhirng khai niém co ban

‘ 6. Co céu I

Co cau la mét chudi déng c6 mot khau cb dinh va chuyén dong theo
qui luat xac dinh. Knhau c6 dinh dwoc goi la gia.

- Phan loai co ciu: co ciu phang — co’ ciu khéng gian
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Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng 16 - Trudng DH Néng Lam TPHCM



I1. Bac tu do co cau

1. nghia
- Bac ty do (BTD) cua co ciu la thong s6 doc lap can thiét dé xdc dinh vi tri cua
co cau, n6 ciing 12 s6 kha ning chuyén dong twong d6i doc 1ap cua co cau do.
2. Tinh béc tw do ciia co cau khong gian (trwong hop tong quat): W
W=W,-R.
Trong do: W, — BTD tong cong ciia cdc khau dong néu dé roi
R — s6 rang budc cua tat ca khdp dong trong co cau
1. S6 bédc tir do trong co cau
1 khau dé roi trong khong gian ¢6 6 BTD = BTD tong cong ciia n khau dong 12
W, =6n
2. S6 rang budc chira trong co cdu
Khép loai k han ché k bac tu do. Néu goi p, 12 s6 khdp loai k chira trong co cau
- tong cic rang budc do p, khdp loai k giy nén la p, k

> Trong thyrc té s6 rang budc
R=) p.k =5ps+4p,-+3p; $2,p, + 1| lthuéro ribehon'eif i trén
=1 vi trong co cau ton tai céc

rang bugc trung.

Ths. Trudng Quang TruGng -17 -



I1. Bac tu do co cau

Vi du 1: Xét co cau 4 khau ban 1é

Ch

= A X . = -y . A , L. L .~ .

+ Rang budc truc ti€p: rang[ budc gitra hai khau do khép noi truc ti€p gitra hai
khau do6 dugc goi 1a rang budc truc tiep.

+ Rang budc gian tiép: n€u thao khdp A, gitra khau 1 va 4 c¢6 rang budc gian ti€p

(1) Ko (2) o (3) WG

+ Rang budc trung: ndi khau 1 va 4 bang khop A, giita chiing c6 rang budc truc tiép
sl (1) X (2) Bor  (3) Roy (4) Fox  (5) Ko

- 3 rang buoc trung. Rang budc tring chi xay ra & khop dong kin cua co cau.

Goi R, 1a sO rang budc tring 2 tong s6 rang budc trong co cau:
Khoa (% = E kpk -
k=1

-18 - Trudnd,

Ths. Trudng Quang TruGng




I1. Bac tu do co cau

ong thirc tinh bic tw do ciia co cidu khong gian: 0
, , R , £ A 1a 1A W=06n- kak - R,
Vi du 1: Tinh bac tu do cua co cau 4 khau ban 1€ =

Oy

S6 khau dong n=23
S6 khép loai 5 ps=4
S6 rang budc trung R,=3
- Bic ty do cua co cau

W=63-54-3)=1BTD

1 2 3 4 5
\ AN = _ S&khaudong 1 = 5
B \ \ - Sé khdploaid p; =35
< —=c — Bac tu do cuia co cau
+ < 7 =6%5 (5 %5) =5 bid




I1. Bac tu do co cau

3. Béc tw do ciia co cau phing
a) So bdc tw do trong co cau

1 khau dé roi ¢6 3 BTD > s0 BTD tong cong cua n khau dong: W, =3n
b) So rang budc chiva trong co ciu

Co cau phang c6 hai loai khép: - khép loai 4 chira 1 rang budc
- khdp loai 5 chira 2 rang budc
- tong sO rang budc trong co cau: R = 1p, + 2p; — R,
= W=3n-(p,; +2p;s— R

Vi du 3: Tinh bac tu do clia co cu tay quay — con truot

B
) S6 khau dong n=73
: - ; S6 khop loai 5 ps =4
C

- Bic ty do cua co ciu
D W=33-(0+24-0)=1BTD

Khoa Ca Khi — Cong Nghé

A

Ths. Trudng Quang TruGng 220 - Trudng PH Nong Lam TPHCM



I1. Bac tu do co cau

Vi du 4: Tinh bac tu do cta co cAu chém nhu hinh vé

Oy
A
-Co cau toan khép . ;
loai 5 vé1in = 2, 1_/2#; WL E y 2
pS = 3 ) v
- Chon h¢ qui chiéu 2
gan vo1 gia \NE22277 O Qs
S .
= Oy \
T c 77
B
Oz
- Chwa déng khdp 4, khau 1 cé khanang: (') Tox (2) Toy (3)
- Dong khop 4, khau 1 cé kha nang: (1) Fox  (2) Toy (3)

— Béc tu do cua co cau

The W =3x2—(2x3-1) =1btd



I1. Bac tu do co cau
RANG BUQC THUA

Vi du 5: Tinh bac tu do cia co ciu hinh binh hanh

3 _
E C
o) )

&4
F \4 D

Co cau toan khop loai 5 v6i: n=4, p. = 6
- Bac tu do cta co ciu 1a
W=3.4-(0+2.6)=0BTD
- Trén thyc té co cAu nay 1am viéc dugc > diéu nay cé gi mau thuin khéng ?

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 2. Trugng DH N6ng Lam TPHCM



W=’ W=l W=

- Chu y khau 5 khong co tac dung gi trong chuyén dong cua co cau ABCD
- Néu bo khau 5 ra, co cau thanh co cau 4 khau ban 1é véi BTD bang 1
-Khi thém khau 5 va 2 khdp E, F vao

+ thém khau 5 (EF) - thém 3 bac tu do

+ thém 2 khép loai 5 (E, F) - thém 4 rang budc

=>» thém 1 rang budc

Goi r 1a s6 rang budc thira c6 trong co cau, BTD cua co cau phang

W=3n—-(2p; +p,;) +r
Trong co cdu hinh binh hanh & trén, r=1va W =34 - (2.6 + 0) + 1= 1 BTD
Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 223 - Trudng PH Nong Lam TPHCM



I1. Bac tu do co cau

BAC TU DO THUA
Vi du 6: Tinh bac tu do clia co cau cam can day day con lin
n=23
py=1
ps =3

W=33-23+1)=2BTD
— Két qua nay c6 diung khong?

- Trong thuc té co cau trén chi c6 1 BTD vi chuyén ddng lan cta con lin 2 quanh
khép C khong anh hudng dén chuyén dong c6 ich cua co cau nén khong duoc ké
vao béc tu do cua co cau.

- BTD thém vao ma khong lam anh hudng dén chuyén dong cia co cau goi 1a
BTD thura, ki hi¢u la s

- Tré lai co cau cam & trén W = 3.3 — (2.3+1) - 1=1BTD

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 224 .- Trugng DH N6ng Lam TPHCM
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I1. Bac tu do co cau
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Tém lai cong thirc tinh BTD
- P61 véi1 co cau khong gian

5
W=6n- kak - R,
k=1

- P61 véi co cau phang (trir co cau chém)

Véi n: sO khau dong

R,: s rang bugc trung

k: loai khdp dong
r: sO rang buoc thura

p.: s6 khop loai k
s: sO BTD thura

Ths. Truong Quang Trudng

Khoa Cd Khi — Cong Nghé
-25 -

Trudng BDH Nong Lam TPHCM



I1. Bac tu do co cau

4. Y nghia cia béc tw do — Khiu din va khau bj din

C

S6 BTD co chu la:

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng 226 - Trudng DH Néng Lam TPHCM



III. Phan tich cau tao co ciau thanh phang

Nguyén ly tao thanh co ciu

Mot co cAu ¢6 W BTD 1a co cau duoc tao thanh bdi W khau dan va nhirng
nhom c¢6 BTD bang zero
W= W +0+...+0
Khau dan  nhém c¢6 BTD =0
1. Nhém tinh dinh
Dbi véi nhom tinh dinh toan khép thap:
n=2 =2 p, =3 =>» nhom 2 khau 3 khép: Nhém loai 2

3
W=3n-2p;, — p =7n

n=4=>» p, =6 =» nhom 4 khau 6 khép: Nhém loai 3

n=06 =2 p, =9 =>» nhom 6 khau 9 khép: Nhém loai 4
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Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 7. Trugng DH N6ng Lam TPHCM



i III. Phan tich ciu tao co cau thanh phang 1}
1. Nhém tinh dinh (tt)

-4 , - L]
nom “Oal 4 Khoa Ca Khi — Cong Nghé

Ths. Trudng Quang TruGng 28 - Trudng PH Nong Lam TPHCM



III. Phan tich cau tao co ciau thanh phang

2. Nguyén tac tach nhém tinh dinh
Khi tach nhom tinh dinh phai theo nguyén tic sau:
+ Chon trudc khau dan va gia
+ Téach nhirng nhém ¢ xa khau dan truée roi dan dén nhitng nhém & gan hon
+ Sau khi tach nhom, phén con lai phai lIa mot co cau hoan chinh hodc khau dan
+ Phai tach nhom don gian trude, néu khong duge thi méi tach nhom phtc tap
hon (loai cao hon)
Vi du : Téch nhém tinh dinh co ciu dong co diezen, co cAu bom OXy

3 D 4 5

ong Nghé
) Ldm TPHCM

Ths. Trucong



III. Phan tich cau tao co ciau thanh phang

2. Nguyén tic tach nhém tinh dinh (tt)

3 D 4 5 3
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III. Phan tich cau tao co ciau thanh phang

2. Nguyén tic tach nhém tinh dinh (tt)
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i II1. Phan tich cau tao co cau thanh phang d\/

3. Nguyén tac xep loai co cau

- Khau dan goi 1a co cau loai 1

- Co céu chi chira 1 nhém At-xua thi loai
ctia co cau 1a loai ciia nhom At-xua do.

- Co cau chtra nhiéu nhém At-xua thi loai
ctia co cau 1a loai ctia nhom At-xua c6é loai

cao nhat.

Ths. Trudng Quang TruGng

Khoa Ca Khi — Cong Nghé
-32- TruGng DH Nong Lam TPHCM



III. Phan tich ciu tao co cau thanh phang !

3. Nguyén tic xép loai co cau
Vi du : Tinh BTD va xép loai co cau bon khau ban 1é.
Taco:n=3;p5=4;,p4=0
-BTD co cau:

W =3n-(2pS + p4)
=33-24+0)=1

- Khau dan: 1
- Tach nhém: 32, 1
— Co cau loai 2

VI VI

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 33 Trugng DH N6ng Lam TPHCM



III. Phan tich cau tao co ciau thanh phang

3. Nguyén tic xép loai co cau
Vi du : Tinh BTD va xép loai co cau bom oxy.
Taco:n=5;p5=7;p4=0
-BTD co cau:

W =3n-(2pS + p4)
=35-27+0)=1

- Khau dan: 1
- Tach nhém: 5432, 1
— Co cau loai 3

,_0‘ Co Khi — Céng Nghé

34 - ~ Trudng PH Néng Lam TPHCM

Ths. Trudng Quang TruGng



III. Phan tich cau tao co ciau thanh phang

3. Nguyén tic xép loai co cau
Vi du : Tinh BTD va xép loai co cau may bao ngang.
Taco:n=5;p5=7;p4=0

-BTD co cau:
W =3n-(2p5 + p4)
=35-27+1)=1
- Khau dan: 1 - Khau dan: 5
- Tach nhém: 54, 32, 1 - Tach nh6ém: 1234, 5
— Co cau loai 2 — Co cau loai 3
5
]
3
4
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? b) Khoa Ca Khi —Cééng Nghé

Ths. Trugng Quang Trudng _35.- Trugng DH N6ng Lam TPHCM



IV. Thay thé khép cao bang khdp thap

- Trong co cau phang, thuong c6 khdp cao loai 4, dé tach thanh nhitng nhom tinh
dinh nhu nhitng co cau phang toan khép thap = thay thé cac khép cao thanh
nhirng khép thap nhung van dam bao duoc chuyén dong cta co cau

é

h
Ths. Truong Qu - 36 - ruong ong Lam TPHCM




IV. Thay thé khdp cao bang khép thép

- T ¢ khdp cao bang khdp thap phai dam bao hai diéu kién
+ bac tu do cta co cau khong thay doi
+ quy luat chuyén dong khong doi
- Nguyén tic: dung 1 khau hai khép ban 1& va dit cac ban 16 tai tim cong clia cac
thanh phan khdp cao tai diém tiép xuc.
- Vi du: Thay thé khop cao bang khdp thap ¢ co cau cam can lic day bang

/4

- Su thay thé khdp cao bang khdp thap khong phai chi dé xem x¢ét nhom tinh dinh
ma vi¢c phan tich dong hoc co cau thay thé cho bi€t ca vé dinh tinh cting nhu dinh
lugng cua co cau thay thé tai vi tri dang xem xét.



IV. Thay thé khdp cao bang khép thép

Mt 56 khop logi cao dwoc thay thé bang khép thap thuong gip

Chu6i dong thay thé

Khép loai 4

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _38- Trugng DH N6ng Lam TPHCM



