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MO DAU
Bai 1. CAC KHAI NIEM CO BAN VA BINH NGHTA

Muc tiéu: - Trinh bay duoc khai niém ve tiét may, khau, khap, chubi dong, co cdu va may

- V& duoc cac luvgc do khép, khau, co cau va doc dugc mot s6 so dd dong thuong gap.
[. Chi tiét may va khéau
1. Chi tiét may (ti€t may): May hay co cdu cé thé thao roi ra thanh nhiéu b
phan khac nhau, bo phan khong thé thao roi ra dwoc nira goi lachi tiét may.
Vi du: truc khuyu, pitston, xilanh, bul6ng, dai 6c v.v...

2. Khau: mot tiét may dong hay mot so6 tiét may ndi cirng véi nhau thanh mot
vat thé dong (ttre 1aco chuyén dong twong doi so véi vat thé khac) goi la khau dong.

Khau co thé 1a mot vat ran khdng bién dang, vat ran bién dang hoic co dang
day déo. O day, ta chi xem xét khau nhu la mot vat ran khong bién dang (vat ran tuyét
daoi).

Pé hiéu r6 khéi niém khau dong, ta xét vi du sau.

Pistong 3

Hinh 1.1 Co céu tay quay con truot

Vi du : xét co cdu tay quay con truot OAB (Hinh 1.1) ¢6 4 khau: Truc khuyu
(1), thanh truyén (2), pittdng (3) va xi lanh (4) gan lién voi vd may. Trong hé quy
chiéu gan lién véi khau (4) (vd may, xi lanh), moi khau c6 chuyén dong riéng biét:
Khéu (1) quay xung quanh tam O, khau (2) chuyén dong song phang, khau (3) chuyén
dong tinh tién, khau (4) c6 dinh.

Truc khuyu la mot chi tiét may doc lap. Thanh truyén gom nhiéu chi tiét may
nhuv than, bac 16t, dau to, bu 16ng, dai 6c v.v... ghép cltng lai v&i nhau nhwng ca hai
déu lamot khau.

Téat cd nhitng ti€t may c6 dinh hgp thanh mot hé thdng cirng va cb dinh goi la
khau c6 dinh hay gia. Vi du: Than dong co, 0 truc khuyu v.v...

Trong bat ky co cdu hay may nao déu chi c6 mot khau cd dinh va mot hay
nhiéu khau dong.



[1. NGi ddng, thanh phan khép dong va khép dong
1. Bac tu do twong déi gitra hai khau
+ S0 bac tv do twong dbi gitra hai khau la sd kha nang chuyén dong doc
lap twong doi clia khau nay d6i voi khau kia (ttrc 1a 6 kha nang chuyén dong
doc lap ctia khau nay trong mét hé quy chiéu gan lién véi khau kia).
+ Khi dé roi hai khau trong khong gian, gitta chiing sé c6 6 bac tw do
twvong doi.

Trong hé toa do vudng goc Oxyz gan lién véi khau (1), thi khau (2) co 6 kha
nang chuyén dong: Tx ,Ty , Tz (3 chuyén dong tinh tién doc theo céc truc Ox, Oy, Oz)
va Qx, Qy, Qz (3 chuyén dong quay xung quanh cac truc Ox, Oy, Oz). Sau kha nang
nay hoan toan doc I&p véi nhau (hinhl1.2).
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Hinh 1.2 Bac tu do twong doi gitra hai khau

+ Tuy nhién, khi dé roi hai khau trong mat phang, s6 béc tv do tveng ddi gilra
ching chi con lai la 3: chuyén dong quay Q; xung quanh truc Oz vudng géc voi mat
phang Oxy clia hai khau vahai chuyén dong tinh tién Ty , Ty (hinh 1.2).

+ Ngoai ra, sb bac tv do tuvong doi gitra hai khau cling chinh la sb théng s6 vi tri
doc lap can cho trudc dé xac dinh hoan toan vi tri clia khau nay trong mdt hé quy chiéu
gan lién vai khau kia.

Hinh 1.2 Gifta hai khau trong mat phdng — 3 btd: Tx, Ty, Qz (b)

Gilra hai khau trong khoéng gian — 6 btd: Tx, Ty, Tz, Qx, Qy, Qz (a)
z

26,
2. Sir ndi dong

Dé tao thanh co cdu, cac khau khong thé dé roi nhau ma phai dwoc lién két voi
nhau theo mot quy cach xac dinh nao do6 sao cho sau khi ndi nhau cac khau van con co
kha nang chuyén dong tuong d6i goi la sy n6i dong cac khau. Noi dong hai khau lam
han ché bét s6 bac tv do twong ddi gilra ching.

2



Hinh 1.2b

3. Thanh phan khép dong, khép dong

+ Khi n6i dong, cac khau sé c6 thanh phan tiép xdc nhau theo diém,
dwong, mat. Toan bd cho tiép xdc gitta hai khau goi 1a mot thanh phan khép
doéng.

+ Tap hop hai thanh phan khép dong trong mot phép ndi dong hai khau
hinh thanh nén mét khap dong.

[11. Phan loai khép dong va lwgc do khép

1. Phén loai khép dong

a. Theo dac diém tiép xuc cla hai khau (thanh phan khép dong)
- Khép cao: néu thanh phan khép dong la céc diém hay cac dwong.
- Khép thap: néu thanh phan khép dong la cac mat.

b. Theo s6 béac tv do twong ddi bi han ché (sb rang budc cliia khép)

- Taco khop loai 1, loai 2, loai 3, loai 4, loai 5 lan lwgt hanché 1, 2, 3, 4,
5 bac tv do twong déi.

- Khéng c6 khop loai 6, vi khép nay han ché 6 bac tv do tvong déi gitra
hai khéu, khi do hai khéu la ghép cirng véi nhau. Khéng cé khap loai 0, vi khi
d6 hai khau dé roi hoan toan trong khong gian (lién két ty do).

Khép loai 3

Khép loai 1 Khép loai 2

Khép loai 4 Khép loai 5
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Khdp loai thap c¢é wu diém: kha nang chuyén tai 1on, 1au mon, chiu lwc 16n hon
so V@i loai khép cao.

Khdp loai cao thuc hién dwgc nhitng chuyén dong phtc tap hon so voi khéop
loai thap.

2. Vidu vé khép dong

Hirh 1.5 Ehép chucé chét  AY
A
|
I
|
|

T
RS

<&~ Hinh 1.6 Khép trret 2
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Hinh 1.7 Ehdp quay



a Vi du 1: Cho hinh tru tron xoay (khau 1) tiép xdc véi tdim phang (khau 2)
theo mot dwong sinh, ta dwgc mot khdp dong (hinh 1.3). S6 bac tw do twong ddi bi han
ché di la2 (Qy ,Tz) => khép ddng nay la khép loai 2. Thanh phan khép déng la cac
duong nén khép dong nay la moét khép cao.

b. Vi du 2: Hai hinh cau tiép xtc véi nhau (hinh 1.4) cho ta mot khép dong. S6
bac tv do twong doi bi han ché di la3 (Tx ,Ty , T2 ), nén day la mot khép cau loai 3.
Thanh phan khép dong la cac mat cau, do vay khdp cau néi trén la mot khép thap.

c. Vi du 3: Khép cau co6 chét (hinh 1.5): Khac v6i khap cau loai 3 trén day,
trén khau 2 clia khép cau ndy co gan thém chdt 3, trén khau 1 co xé ranh 4. Khi do,
khau hai chi con hai kha nang chuyén dong twong doi so véi khau 1: chuyén dong
quay Qx xung quanh truc x va chuyén dong quay Qy xung quanh truc y. Khép nay han
ché 4 bac tu do twong doi, do vay lakhop loai 4. Thanh phan khép dong la cac mat cau
nén day la mot khép thap.

d. Vi du 4: Khép tinh tién (khép truot — hinh 1.6): sb bac tw do tvong déi bi han
ché di a5 (chi dé lai chuyén dong tinh tién Ty ) nén khop trwot lakhdp loai 5. Thanh
phan khop dong 1a cac mat phang, nén khdp treot 1amot khop thap.

e. Vi du 5: Khép quay (khdp ban I1é — hinh 1.7): sb bac tu do twong doi bi han
ché di la 5 (chi dé lai chuyén dong quay Qy ) nén khdp quay la mot khép loai 5. Thanh
phan khop dong la cac mat tru tron xoay A va cac
phan mét phang B, nén day 1amdt khop thap. i

f. Vi du 6: Khop vit (vi du vit me-dai 6c — /“‘"
hinh 1.8): khdu 1 c6 ha kha nang chuyén dong ’—'
twong doi so vai khau 2, dé la hai chuyén dong T 4"
va Q. Tuy nhién hai kha nang chuyén dong nay ,‘
phu thudc 1an nhau (khi gil vit me ¢6 dinh va xoay ";
dai 6c mdt goc nao do quanh truc Oz thi dai 6c sé ’—"
tinh tién mot khoang xac dinh doc theo truc Oz). i o
Do vay khép vit 1& khép loai 5. Thanh phan khép Vit me | baioc 2
dong lacac mét ren vit nén day la mot khép thap. Hinh 1.8 Ehop vit
3. Lwoc do khop
Trén thuc té, két cdu khau va khép rat phic tap. DE thuan tién cho viéc nghién

clru céc bai todn vé co cdu, ngudi ta biéu dién cac khép dong khéc nhau bang céc lvoc
do quy woc.



Lwgc dé mot so khdp théng dung

Khép cau
(khdp thap. loai 3)

Khaép cau co chot

(Khép thip, loai 4) p/
L
1

Khap tinh tién

(khép thap, loai 5) —

Khép ban 1&

(khép thap, loai 5) /O\ \@( Al

Khap vit
(khép thap, loai 5) —_—N\ N —

Khép cao phang (khép binh rang
phang. khdp cam phang...)
(Khop cao, loai 4)

4. Lwoc do khau
- Céc khau cling duoc thé hién qua céc lvge do don gian goi la lvoc do khau.

- Trén lwgc d6 khau phai thé hién day da cac khép dong, cac kich thwdc co anh
hudng dén chuyén dong clia khau va chuyén dong clia co cau.

.
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Hinh 1.9 Lwoc do khau



I'V. Chubi dong va co cdu
1. Chudi déng
- Chubi dong latap hop cac khau duoc néi véi nhau bang cac khép dong.
- Duya trén cdu trlic chudi dong, ta phan chudi dong thanh hai loai: chudi dong
hé va chudi dong kin.
+ Chubi dong hd: 1a chubi dong trong dé cac khau chi dwoc ndi voi mot
khau khac.

+ Chudi dong kin la chudi dong trong d6 moi khau duoc néi it nhat voi
hai khau khéc (cac khau tao thanh cac chu vi khép kin, méi khau tham gia it
nhéat hai khép déng).

- Dva trén tinh chét chuyén dong, ta phéan biét chudi dong khong gian va chudi
déng phang.

- Chubi dong khong gian co cac khau chuyén ddng trén cac mit phang khong
song song voi nhau, con trong chudi dong phang, tat ca cac khau chuyén dong trén
nhitng mat phang song song v&i nhau.

Vi du: chubi dong trén hinh 1.10, ¢ 4 khau ndi nhau bang 3 khap quay va 1
khop truot, cac khép quay c6 duong truc song song véi nhau va vuong géc véi
phuong trugt clia khop trugt, do do ca 4 khau c6 mat phang chuyén dong song song
voi nhau. Hon nira moi khau trong chudi dong ndi dong vai 2 khau khac, nén chuoi
dong nodi trén [a mdt chudi dong phang kin. Tuong tw, chudi dong trén hinh 1.11 cling
la chubi dong phang kin.

Chubi dong trén hinh 1.12 gdm 4 khau, néi nhau bang 3 khép quay c6 dudng
truc vudng goc voi nhau ting doi mot, do do cac khau chuyén dong trong cac mat
phang khong song song v&i nhau. Mac khac, khau 3 va khau 4 chi dugc n6i voi mot
khau khac nén day la mot chudi dong khong gian ho.

2. Cocau

- Co cdu la mdt chudi dong c6 mot khau c¢d dinh va chuyén dong theo quy luét
xac dinh. Khau c6 dinh dwoc goi lagia

- Phén loai co cdu: twong tw nhu d6i voi chudi dong, ta cling co:
+ Co cdu phang.

_Vidu, chon khau 4 trong chudi dong phang kin hinh 1.10, khau 6 trong
chudi dong phang kin hinh 1.12 lam gi4, ta duoc cac co cdu phang (hinh 1.13,
hinh 1.14).

+ Co cdu khong gian.

Vi du, chon khau 4 trong chudi dong khong gian ha hinh 1.12 [am gi4, ta
c6 co cau khong gian (hinh 1.15).

+ Co cau kin, vi du: hinh 1.13, hinh 1.14
+ Co céau hd, vi du: co cau tay may hinh 1.15
- Cac co cdu cling duoc biéu dién bang cac lugc dd goi la lvgc dd co cau.



Hinh 1.11 Hinh 1.12

x » -
Hinh 1.13 Hinh 1.14 Hinh 1.15

V. May

1. Dinh nghia: May la t0 hop cac vat thé lién két véi nhau, dung dé bién doi
nang lwong, bién doi chuyén dong, gia cong vat liéu va x& ly cac thong tin, véi muc
dich nang cao nang suat, thay thé hoac lam nhe b6t lao dong tri 6¢c va lao dong tay
chéan clia con nguoi.

2. Phéan loai: May duoc chia thanh may bién doi nang lwgng va may cong tac.

+ May bién do6i nang luvong: ding dé bién doi nang luvong tir dang nay
sang dang khac. Loai nay dwoc chia thanh hai loai: bién doi tir cac dang nang
lvong khac thanh co nang (déng co dién, déng co d6t trong v.v...) va tlr co nang
thanh cac dang nang lwvong khac (may phat dién, may nén khi v.v...)

+ May cong tac: dung dé lam nhe bdt hodc thay thé siic lao déng cutia con
nguoi. Nang lwvong duoc truyén dén may cong tac va sinh cong, lam thay doi
hinh dang, kich thuéc, tinh chét, trang thai, vi tri cla vat duoc gia cdng, cling nhw
lam nhe bét hodc thay thé cac hoat dong I6gic clia con nguoi (may nang chuyén,
may tinh, may gia cong kim loai v.v...)

Theo phuong phap diéu khién chuyén dong, may duoc chia thanh:

+ May diéu khién bang tay: nguoi cong nhan phai truc tiép thao tac diéu
khién.

+ May ban tv déng: mot s dong tac phai diéu khién bang tay, mot s6
dbng tac dugc tv dong.



+ May ty dong: tat ca cac cdng viéc déu dugc thyc hién theo chuong trinh
dinh san, nho st dung thiét bi dién tir dac biét (may cat kim loai diéu khién theo
chuwong trinh s6, nguwdi may céng nghiép v.v...).
VI. So do dong

Trong may, cac khau n6i dong voi nhau dé truyén chuyén dong hodc thuc hién
cac quy luat truyen dong nhat dinh. D& don gian, nguoi ta quy udc cach biéu dién
truyén dong cua khau bang cac so do dong. Du¢i day la so do6 dong hdp toc do may
tién van nang 16K20./
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Bai 2. BAC TU DO CUA CO CAU

Muc tiéu : - Xac dinh dwgc s6 bac tw do clia mot s6 co cdu thuong gap

|. Khai niém bac tv do clia co cau

- Bac tw do (btd) clia co cdu la sd thong sd doc lap can thiét dé xac dinh hoan
toan vi tri clia co cau, né ciing la so kha nang chuyén dong twong doi doc lap cla co
cau do.
[1. Cbng thirc tinh bac tw do clia co cAu khdéng gian

- Xét co cau goém gia c6 dinh van khau dong, ta co:

W =W,- R (2.1)
W: béc tv do tong cdng cuia cac khau dong néu deé roi.

R: s0 rang budc cla tat cd khdp dong trong co cau (tong sO btd bi han
ché).

W: bac tv do cla co cau
1. S6 bac tu do trong co cau

- M0t khau dé roi trong khong gian c¢6 6 btd, do dé btd tong cong cta n
khéu dong laW, = 6n

- PE tinh bac tw do cla co cdu, can tinh R.
2. S0 rang budc chira trong co cau R

- Khép loai k han ché k bac tv do. Néu goi py la sd khép loai k chira
trong co cdu thi tdng cac rang budc do p, khdp loai k gay nénla (k.p,). Do do:

Rzikm (2.2)

Suy ra W =6n- Z K.p, (2.3

- Trong thuc t€, s6 rang budc thuong nhé hon gia tri trén vi trong co cau
ton tai cac rang budc trung.

- B6i voi cac co cau ma luvgc do la mot hay mét s6 da giac dong kin, ta
phai xét dén cac rang budc trung trong cong thirc tinh bac tv do. Goi Ry la s6
rang budc trung.

5
- T6ng so6 rang budc trong co cdu: R= Z k.p, - R, (2.4)
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Pé hiéu ré vé s6 rang budc tring, ta xét vi du véi co cau bon khau ban I8 sau:

%
'y B

| * (b)
x4 (s
Hinh 2.1 Co cau bon khau ban 1é

+ Rang budc truc tiép: rang budc gitra hai khau do khép ndi truc ti€p gilra 2
khau dé duoc goi larang budc truc tiép.

+ Rang budc gian ti€p: néu thao khép A (hinh 2.1 b), gira khau 1 va 4 cé rang
buoc gian tiép: () B&. QRox Q) Roy

+ Rang budc trang: ndi khau 1 va 4 bang khap A, gilra chiing ¢6 rang budc truc

tiép sau: DD (2 Rox (3) Ry (4) Xox (5) D&y

=> ¢0 3 rang budc trung (T o, - Qox- Qoy).
Rang budc trung chi xay ra & khép dong kin cla co cau.

3. Cong thic tinh bac tw do cla co cau khong gian
5
W:6n—EZk.pk—ROE (2.5)
C

Ngoai ra, trong s cac bac tv do duoc tinh theo cong thirc (2.5), c6 thé cd nhiing
bac tv do khong cé y nghia doi véi vi tri cac khau dong trong co cau, nghia la khéng
anh hudng gi dén cau hinh ctia co cau, vi du chuyén dong tw quay xung quanh truc cla
con lan trong co cdu cam — can lac. Céc bac tv do nay goi la bac tv do thira Wy, va
phai loai di khi tinh toan bac tv do cla co cau.

To6m lai, cong thirc tong quat dé tinh bac tv do co cdu khong gian:

W:6n—§$k.pk—RO§—Wth (2.6)
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Vidu 1l: Tinh bac tv do clia co cau 4 khau ban Ié
Oy

Hinh 2.2 Co cau bon khau ban 1é

S6 khau dong: n=3

S6 khop loai 5: p5=4

S6 rang budc tring: Ry =3

Bac tv do cla co cau: W =6x3 —(5%x4 -3) = 1 btd

Vidu 2: Tinh bac ty do clia co cAu ban tay may

T
o S
]

\
A\
AN

T =
—

Hinh 2.3 Co céu co cdu ban tay may
S6 khau dongn=5
S6 khép loai 5: p5=5
Bac tw do cuia co cau: W =6 x5 —(5x5) =5 htd

[11. Cong thirc tinh bac tw do ctia co cdu phang

Co cdu phang 1a co cdu c6 cac khau dwoc xem nhu ndm trén cing mot mét

phang (hay trén cc mat phang song song nhau). Xét co cdu phang gom n khau dong
ndi v&i nhau bang p4 khop loai 4 (khép banh rang phang, khép cam phang) va p5
khép loai 5 (khdp quay, khép tinh tién).

1. S8 bac tv do trong co cdu phang
MOt khau dé roi cé 3 btd => btd tdng cong clia n khau dong law = 3n
PE tinh bac tv do cda co ciu, can tinh R.
2. S8 rang budc chira trong co cdu phang
Khép loai 4 chira 1 thém rang budc.
Khép loai 5 chira 2 thém rang budc.
12



=> t6ng s6 rang budc trong co cdu: R = (1p4 + 2p5) - Ry

Vidu 1: Co cdu 4 khau ban Ié phang

Hinh 2.4 Co cau bon khau ban Ié

Tong sO khau dong: n=3 (1, 2, 3)
S6 khép loai 4: p4 =0
S6 khop loai 5: p5 =4

Bac tv do clia co cau: W=3.3-(24+0)=1btd

Vi du 2: Co cdu Cu-lit phdng

n=3
p4=0
p5=4
=>W=33-(24+0)=1btd
V. Béc tv do thira - Rang buéc thira
1. Bac tu do thtra
Vi du: Tinh bac tw do cla co cdu cam
can day day con lan.
Taco: n=3
p4=1
p5=3
= W=33-(23+1)=2btd

Hinh 2.5 Co cdu Cu-lit

Hinh 2.6 Co cau cam can day day con lan

- Trong thurc t€, co cdu bén chi cé 1 btd vi chuyén dong lan cta con lan 2 quanh
khép B khong anh hudng dén chuyén dong cé ich ctia co cau nén khong duoc ké vao

bac tv do cla co cau.
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- Béc tv do thém vao makhdng lam anh hudng dén chuyén dong clia co cau goi
la btd thira, ky hiéu la Wy,.

Suy ra W = 3n - (2ps + ps) - Wiy
- Trd lai co cau cam & trén: W =3x3 - (2x3 + 1) -1 = 1 btd
2. Rang budc thira
Vi du: Tinh bac ty do cla co cau hinh binh hanh

Taco:

E
A\
n=4
p4=0
pS5=6 :' -
=> W = 3x4 — (2x6 + 0) = 0 btd - \4 D

Hinh 2.7 Co cau hinh binh hanh

- O day, ta can ch y khau 5 khdng co tac dung gi trong chuyén dong cta co
cdu ABCD. Néu bé khau 5 ra, co cdu tré thanh co cau 4 khau ban 1€ véi btd bang 1.

W=0 wW=1
- Khi thém khau 5 va 2 khép E, F vao, diéu nay c6 nghia:
+ Thém khéau 5 (EF) => thém 3 bac tu do
+ Thém 2 khaop loai 5 (E, F) => thém 4 rang budc
Do dg, thira ra mot rang budc.
- Goi r 1asf rang budc thira c6 trong co cdu, btd clia co cdu phang:
W=3n-(2p5+p4-r)
- Trong co cau hinh binh hanh & trén, thi r = 1:
=>W=3x4-(2x6-1)=1hbtd

Tém lai, cdng thire tinh béac ty do:
+ Co cau khong gian

W:6n—§ik.pk—RoE
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+ Co cdu phang
W =3n-(2ps+ps-T) - Wiy
V&i: n: s6 khau dong
k: loai khap déng
px: SO khép loai k
Ro: s6 rang budc trung
r: sO rang budc thira
Wih: S0 btd thira
V. Y nghta bac tw do co ciu - Khau dan va khau bi dan

- Bac t do clia co cau la so thong sd doc 1ap can thiét dé xac dinh vi tri cla co
cau. Cac théng s6 nay trwdc hét xac dinh vi tri cia moét s6 khau, tlr d6 tim ravi tri cla
cac khau con lai trong co cau.

- Cho céc thdng sb xac dinh vi tri bién thién theo thoi gian nghta la cho co cau
mot quy luat chuyén dong tir bén ngoai. Khau nhan quy luat chuyén déng nay goi la
khau dan. Théng thuong khau dan ndi véi khau ¢6 dinh bang mot khép loai 5 (khap
quay). Noi chung, co ciu ¢ bao nhiéu bac tw do, sé c6 bay nhiéu khau dan.

- Ngoai giavakhau dan ra, cac khau con lai dwoc goi lakhau bi dan.

- Khé niém khau dan, khau bi dan khéng cé y nghia d6i véi cac co ciu robét.
Trong cac co cau nay, khong cé khau nao ma chuyén dong hoan toan phu thudc vao
chuyén dong ctia mot hay mot s6 khau khac, chuyén dong ctia moi khau duoc diéu
khién bang mot kich hoat riéng biét.

VI. Nguyén ly tao co cau

Moi co céu duoc tao thanh bang cach néi khau dan vai nhitng chubi déng co
bac tu do bang khong véi khau c6 dinh (gid).

) Hay noi cach khac, mét co cdu co W btd la co cdu duoc tao thanh bdi W khau
dan va nhirng nhém co btd bang khéng.

W =W + (0+ ... +0)
Do s khau, s6 khép phai la sd nguyén duong, nén ta cé cac nhom sau:
n |2 | a4 | & |
s | 3 | 6 | 9 |

* Nhém 2 khéu 3 khép:

AR N
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* Nhom 4 khau 6 khép:

* Nhém 6 khau 9 khop:

CAUHOI ON TAP

1. Néu dinh nghfta vé tiét may vakhau.

2. Trinh bay céc loai khép dong.

3. Phan loai chudi dong.

4. Néu dinh nghiia vé co cdu vamay. Thé nado lakhau dan vakhau bi dan?

5. Trinh bay lwvgc d6 quy wéc don gian vai loai khép dong da hoc.

6. Thé nao la so do dong?

7. Néu dinh nghia vé bac tv do clia co cau

8. Viét vagiai thich cong thic tinh s6 bac tw do clia co ciu phang.

9. Tinh sO bac tw do clia co cdu tay quay con trivgt. Co cdu cam va co cau culit
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