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LOI NOI PAU

Hién nay da c6 rat nhiéu gido trinh, tai liéu viét vé mén Nguyén Ly May, Chi
Tiét Méy ciing nhu gido trinh viét két hop Nguyén Ly — Chi Tiét May, duoc ding cho
nhiéu hé dao tao khac nhau. Tuy nhién, mot gido trinh tich hgp dugc nhirng kién thire
can ban, d& hiéu va phu hop véi dé cuong chi tiét cia mon hoc Nguyén Ly — Chi Tiét
May danh cho sinh cao dang nganh Céng Nghé K§ Thuat Co Khi van chua co. Vi vay,
dugc sy iy nhiém ciia Phong Nghién Ciru Khoa Hoc Trudng Cao Pang Kinh Té Ky
Thuat Vinatex TP.HCM. Chung t61 d2 manh dan thyc hién viét giao trinh nay. Gido
trinh dugc chia thanh hai phan.

- Phan A : Nguyén 1y may, gdm 5 chuong tir chwong 1 t6i chuong 5.
- Phan B : Chi tiét may, gdm 11 chuong tir chwong 6 t6i chuong 16.

Sau mdi chuwong hoc cia mdi phan, chung toi déu ¢ cau hoi on tap dé cho sinh
vién d& dang hon trong viéc hé thong va ciing cb lai dugc kién thirc ngay trong chuong
d6. Ngoai sinh vién Nganh Cong Nghé Ky Thuat Co Khi, tai li€u ndy con dugc su
dung cho sinh vién cao ding cac nganh Co Dién Tir, Co Khi Ché Tao va Cong Nghé
Ty Dong.

Mic du da rat ¢ gang suu tim tong hop tir rat nhiéu ngudn tai lidu, dé c6 mot
cubn gido trinh c6 chat lugng. Tuy nhién, chic chian van khong tranh khéi nhiing sai
sot. Dé gido trinh nay ngay cang dugc hoan thién hon, ching t6i rat mong dugc sy gop
y dong gop quy bau cua doc gia.

Xin chan thanh cadm on!
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Chuong I : Céu tao co ciu 1

PHAN A:
NGUYEN LY MAY

Chwong I : CAU TAO CO CAU

I. PINH NGHIA VA KHAI NIEM CO BAN
1. Co ciu va may

1.1. Co cdu : Co chu la tap hop nhitng vét thé chuyén dong theo qui ludt xac dinh, co
nhiém vu bién ddi hay truyén chuyén dong.

Vi du:
Co cau banh ring dung dé truyén chuyén dong quay tir truc chu dong sang truc
bi dong.

Hinh 1.1. Co cu

Co cdu tay quay con trugt dung dé bién ddi chuyén dong quay thanh chuyén
dong tinh tién khtr hoi.

1.2. Mdy : May 1a tap hop nhitng co cau, c¢6 nhiém vu bién d6i hay st dung co ning dé
tao ra cong c6 ich.

Vi du: Pong co nd, may bao phang.
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Hinh 1.2. May
1.3. Phén lgai mdy : Tuy theo nhiém vy, may duoc chia thanh hai lgai chinh.

- May ning luong: nhiém vy bién d6i cac dang ning luong.

- May cong tac: st dung co niang lam ra cong c6 ich. May cong tic dung dé
thuc hién cac qui trinh céng nghé khac nhau trong san xuat: bién d6i hinh dang, kich
thudce, vi tri, trang théi ... cua san phém hay nguyén liéu. Vi du: may tién, may dét...

- May t6 hop: gom cac loai may duoc phdi hop v6i nhau dé thyc hién mot
nhiém vu cu thé nao do.

- May ty dong: cac dong tac cua may dugc thuc hién mdt cach tu dong béng cac
co cu ctia chung ma khong can su can thiép ciia con ngui.

2. Chi tiét may va khiu
2.1. Chi tiét may/tiét mdy: May hay co ciu c6 thé thao roi ra thanh nhiéu b phan khac
nhau, bo phan khong thé théo rdi ra dugc nita goi 1a chi tiét may.
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Hinh 1.3. Chi tiét may
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2.2. Khdu: Trong co ciu va may, toan bd nhitng bo phan cé chuyén dong twong ddi so
v6i bo phan khac goi 1a khau.

Hinh 1.4. Chi tiét may

3. Thanh phin khép dong va khép dong
- Bac tu do (btd) cta khau
+ Mot kha nang chuyén dong doc lap dbi v6i mot hé qui chiéu > mét btd
+ Giira hai khau trong mit phang - 3 btd: Tx, Ty, Qz
+ Gitra hai khau trong khong gian - 6 btd: Tx, Ty, Tz, Qx, Qy, Qz

Hinh 1.5. Bac tu do

- Noi dong: dé tao thanh co cau, cac khau khong thé roi nhau ma phai dugc lién
két v6i nhau theo mot qui cach xac dinh nao d6, sao cho khi ndi véi nhau cac khau van
con kha nang chuyén dong twong doi = noi dong cac khau
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Hinh 1.6. Néi dong

- Thanh phan khép dong, khép dong

+ Khi ndi dong, cac khau sé& c6 thanh phan tiép xtc nhau. Toan bd chd tiép xtic
giita hai khau goi 1a mot thanh phan khop dong.

+ Hai thanh phan khép dong trong mot ghép ndi dong hai khau hinh thanh nén
mot khép dong.

Thénh phdn khép déng trén ban 1é phdi

Thémh phan khop dong mén ban lé i

Hinh 1.7. Khép dong

4. Phan lgai khép dong

4.1.Theo s6 rang bugc k: Ta xét mot vi du sau day: Mot vat trong khong gian theo hé
truc toa do co 6 kha nang chuyén dong tu do, do6 1a 3 kha nang chuyén dong tinh tién
va 3 kha nang quay theo céc truc.

- Mit phang OXY 1a mit phang co ban: Cac chuyén dong ty do 13, Tx, Ty, Q.

- Mit phang OYZ: Céc chuyén dong tu do 1a T, Ty, Qx, Tuy nhién Ty di thé
hién ¢ mat phang OXY nén mit phang OYZ c¢6 2 chuyén dong ty do 1a T, Qx,

- Mit phang OZX: C6 cac chuyén dong tu do 1a TzTx,Qy. Va Tx, T, da thé
hién & hai mat phang kia nén mit phang OZX c6 1 chuyén dong tu do 1a Q.

Ta néi rang hai khau dé roi trong khong gian thi c6 6 bac tu do twong d6i véi

nhau.
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Tuy nhién néu cho hai khau tiép xtc v6i nhau tao thanh khép déng thi do
nhiing lién hé hinh hoc cua khdp nén bac ty do gitta hai khau khong con du la 6 nira
(nho thua 6).(k = 62k = 0?)

Nhu vay khop cé tic dung lam giam di sb bac tu do. Sb bac tu do bi khép lam
mat di goi 1a rang budc. Khdp co k rang budce duoc goi 1a khop loai k.

Khép loai 3

Khép loai 4 Khép loai 5 Khép loai ?
Hinh 1.8. Cac loai khép

4.2. Theo diic diém tiép xiic
- Khé6p cao: thanh phan khép dong 1a diém hay dwong

Hinh 1.9. Khép cao

- Khép thap: thanh phan khop dong 1a mat
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Hinh 1.10. Khép thap

4. Luogc dd

D¢ thuén ti€n cho viéc nghién ctru, cac khop dugce bicu dien trén nhitng hinh vé

¢

Hinh 1.11. Lwoc d6 khép

bang nhing hegc do qui woc.

- Céac khau cling duogc thé hién qua cac lugce dd don gian goi la luoc do khédu

Hinh 1.12. Lwoc dd khiu
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- Trén luge d6 khau phai thé hién day du cac khép chuyén dong, cac kich thude
c¢6 anh huong dén chuyén dong ctia khau va chuyén dong cua co cau.

- Chudi dong: Nhiéu khau ndi voi nhau tao thanh mot chudi dong

- Phén loai chudi dong:

+ Chudi dong kin.
+ Chudi dong hé.
+ Chudi dong phang.
+ Chudi dong khong gian.
oy
5
£/ F

Hinh 1.13. Chudi dong

- Dinh nghia lai co cAu: Co ciu 1a mot chudi dong c6 mot khau c6 dinh va
chuyén dong theo qui luat xac dinh. Khau cb dinh dugc goi la gia.
- Phan loai co cu: twong ty nhu dbi véi chudi dong

II. BAC TU DO CUA CO CAU

1. Dinh nghia.
- Bac tu do (btd) ctia co ciu 1a thong sb doc 1ap
- Céan thiét dé xac dinh hoan toan vj tri cia co ciu, no cling Ia s6 kha nang
chuyén dong tong doi doc lap cua co cdu doé.
2. Tinh bac tw do ciia co' cAu khong gian (trudng hop tong quat)
W=Wy—-R.
Trong d6:  Wo —béac tu do téng cdng cua cdc khau dong néu dé roi
R — s6 rang budc cia tat ca khop dong trong co cdu
W — bac tu do cua co cau
2.1. 86 bic tw do trong co ciu
1 khau dé roi trong khong gian co 6 btd > btd tong cong cua n khau dong 1a
Wo= 6n

2.2. §6 rang bugc chira trong co ciu
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Khdp loai k han ché k bac tu do. Néu goi px 1a s6 khop loai k chira trong co céu
- tong céac rang budc do px khdp loai k gay nén 13 k.px. Do d6
5

R= Z Pk trong thuc té s6 rang budc thuong nho hon gia tri trén vi trong co
k=1

cau ton tai cac rang budc trung.
Vi du: Xét co cau 4 khau ban Ié

Hinh 1.14. Khiu bén 1&

- Rang bugc tryee tiép: rang budc giita hai khau do khdp nbi truc tiép gitra hai
khau d6 duoc goi 1a rang budc truc tiép.
- Rang budc gian tiép: néu thao khép A, giita khau 1 va 4 c6 rang budc gian
tiép
(1) T (2) Boe  (3) Qo
- Rang buéc tring: ndi khau 1 va 4 bang khép A, gitta chiing ¢ rang budc truc
tiép sau
() X (2) Bor () By (4) Fox  (5) Ko
- 3 rang budc tring. Rang budc trung chi xay ra ¢ khop dong kin cia co ciu.

5
Goi Ro 1a so rang budc trung - tong so rang budc trong co cau: R = kak -R,
k=1

2.3. Cong thikc tinh bic tw do ciia co cdu khong gian
6
W=6n—(2kpk —Roj
k=1
2.3.1. Bdc tu do cia co cdu phcfng

a. Sb bac tu do trong co cAu

1 khau dé roi c6 3 btd = sb btd tong cong ciia n khau dong: Wo = 3n
b. S6 rang budc chira trong co cau

- Co céu phang c6 hai loai khop

+ khép loai 4 chira 1 rang bude
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+ khop loai 5 chtra 2 rang budc—> tdng sb rang budc trong co cau:
R=1ps+2ps—Ro
Tom lai cong thurc tinh btd
- P6i v6i co cAu khong gian
5
W=6n—(kak - Roj
k=1
- B4i véi co ciu phang trir co ciu chém.
W=3n—(2p5 +p,— r) -8

Vi :
n: s6 khau dong k: loai khép dong px: s6 khop loai k
P: s6 rang budc tring r: s6 rang budc thira s: 80 btd thira

I1I. NHOM TINH PINH
1. Nguyén ly tao thanh co ciu

Mot co cAu c6 W btd 14 co ciu dugce tao thanh béi W khau dan va nhiing nhom
c6 btd bang 0
W= W +0+..+0
Khau dan nhém c6 btd = 0
2. Nhom tinh dinh
Nhoém tinh dinh 13 nhitng nhém cén bang hay chuyén dong, c6 bac tu do bang
zero va phai tdi gian (ttrc 1a khong thé chia thanh nhitng nhém nhé hon dugc nira)
Déi v6i nhom tinh dinh toan khép thip
3. Nguyén tic tich nhém tinh dinh
Khi tach nhom tinh dinh phai theo nguyén tic sau
- Chon truéc khau dan va gia
- Sau khi tach nhém, phﬁn con lai phai 1a mot co c4u hoan chinh hodc khau dan
- Tach nhitng nhém & xa khau dan trude roi dan dén nhitng nhém & gan hon
- Khi tdch nhom, thtr tdich nhitng nhém don gidn trudc, nhém phirc tap sau

IV. THAY THE KHOP CAO BANG KHOP THAP

Trong co cau phang, thuong c6 khdp cao loai 4, dé tach thanh nhitng nhém tinh
dinh nhu nhitng co cu phang toan khép thap = thay thé cac khdp cao thanh nhing
khdp thap nhung van dam bao dugc chuyén dong cua co céu
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Hinh 1.15. Thay thé khép

W=3x2-(1+2x2)=1btd W=3x3-(2x4)=1btd

- Thay thé khdp cao bang khép thap phai dam bao hai diéu kién

+ bac ty do cua co cdu khong thay do6i

+ quy luat chuyén dong khong doi

- Nguyén tic: ding 1 khau hai khép ban 18 va dat cac ban 1é tai tAm cong cua
cac thanh phan khép cao tai diém tiép xuc.

- Su thay thé khdp cao bang khép thap khong phai chi dé xem xét nhom tinh
dinh ma viéc phan tich dong hoc co ciu thay thé cho biét ca vé dinh tinh ciing nhu
dinh lugng cia co cAu thay thé tai vi tri dang xem xét.

CAU HOI ON TAP CHUONG I

1. Binh nghia co ciu may ?

2. Phan loai khép dong ?

3. Trinh bay bac tu do cua co cAu ?

4. Trinh bay cach thay thé khdp cao bang khép thap ?

Truwong Cao dang KT - KT Vinatex TP. Hé Chi Minh Nguyén 1y - Chi tiét mdy
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Chuwong I : PONG HQC CO CAU

I. PAI CUONG

Phén tich dong hoc co cdu 1a nghién ciru quy luat chuyén dong ciia co cdu khi
da biét trudc luge dd dong cla co cdu va quy luat chuyén dong ctia khau dan.
1. N§i dung

- Bai toan vi tri.

- Bai toan van toc.

- Bai toan gia téc.
2. Y nghia

- Xac dinh vi tri = phdi hop va str dung chuyén dong ciia cac co cau dé hoan
thanh nhiém vu ctia cac mdy dat ra, b tri khong gian, vé may...

- Van tdc va gia tdc 1a nhitng thong sé can thiét phan anh chat luong 1am viéc
cua may
3. Phwong phap

- Tuy theo ndi dung, yéu ciu cia timg bai toan, ta c¢6 thé sir dung cac phuong
phap khac nhau: giai tich, dd thi, hoa d6 vector. ..

- Phuong phap d6 thi, phuong phap hoa dd vector.

Uu diém:

+ Pon gidn, cu thé, d& nhan biét va kiém tra.

Nhwoc diém:

+ Thiéu chinh xé4c do sai sb dung hinh, sai sb doc. ..

+ Phuong phéap dd thi, két qua cho quan hé gitra mot dai lugng dong hoc theo
mot thong s6 nhét dinh thuong 1a khau dan.

+ Phuong phéap hoa dd vector, két qua khong lien tuc, chi & cac diém roi rac.

- Phuong phap giai tich

Uu diém

+ Cho mdi quan hé giita cc dai lwong bang biéu thic giai tich, d& dang cho
viéc khdo sat dung may tinh.

+ P9 chinh xac cao

Nhugc diém

+ D6i véi mot s6 co cau, cong thic giai tich rat phirc tap va kho kiém tra
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II. PHAN TiCH PONG HQC CO CAU PHANG BANG PHUONG PHAP GIAI
TiCH.
v Xét co cau tay quay — con truot 1éch tdm c6 vi tri
dang xét nhu hinh vé
Cho: 1aB, Isc, @1 1a héng s6 va d0 1éch tam e

Xac dinh: xc, vc, ac

— X =l cosg, +1,cosp, VOl

) o =p () =ate, =0, ()= f(p)
Hinh 2.1. Co cau tay ) _ . 1sing, +e
quay con trugt I sing, +e=1,sinp, = ¢, =arcsin—————
2

Ve =vo(8) = —Lo,(sin g, + cosg, tan @,)

xe =% (@) =xc (0, () 2 0. =a.(t)=—l o cos((p1+(p2)+llcoszgol
© e 11 cos @, L,cos’p,

III. PHAN TiCH PONG HQC CO CAU PHANG BANG PHUONG PHAP PO
THI
Xét co cAu 4 khau ban 1& ¢6 vi tri dang xét nhu hinh v&
Cho: IAB, ch, IDA, o la hfmg Sé
Xéc dinh: @3, o3, €3

Xéc dinh gia tri @3 tor phwong phép ve, do va

1ap bang
P of | of | - ol
o | ot | of | - | of

Xﬁy du:ng dé thi @y = Qs ((01)

Hinh 2.2. Co cAu 4 khau ban 1&

Trwong Cao dang KT - KT Vinatex TP. Hé Chi Minh Nguyén 1y - Chi tiét may
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?s = o5(91) ol ’;

2

U do;

"IN
do, . o -2 _dede, do,
\/ @, Ch‘ df d@l d @
, d o,

\/ \/ o t dr\ @ ) P

Hinh 2.3. Phuong phap dé thi

IV. PHAN TiCH PONG HQC CO CAU PHANG BANG PHUONG PHAP HQA
PO VECTOR

On lai mot s6 kién thuc dai s6 vector
- Dinh 1y lién hé van tbc
+ Hai diém A, B khac nhau cung thudc mot khau dang chuyén dong song phing
;/B = ;A + ; -
+ Hai diém A, A, tring nhau, thudc hai khau dang chuyén dong song phang
tuong dbi d6i voi nhau

Va, =Va4 + Va4

S i T, e 2 /l
Hinh 2.4. Pinh 1y van téc

- Dinh 1y lién hé gia toc
+ Hai diém A, B khac nhau cung thudc mot khau dang chuyén dong song phang

Trwong Cao dang KT - KT Vinatex TP. H6 Chi Minh Nguyén 1y - Chi tiét mdy
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d, =d, +d,, =d, +a,, _tT:;__,
(5
ag, =" B4
Ll ] -
(L p™ = vy My

Hinh 2.4. Pinh 1y gia toc

+ Hai diém A, 4, trung nhau, thudc hai khau dang chuyén dong song phang
twong ddi d6i v6i nhau

- - —~k —r —~k {// ;AZAI _quay_90° __theo _Z)l

A4, =AM+ Aaya, + A ay4 A4 =
2a)lvAzA1

Diéu kién dé giai mot phwong trinh vector

m=m,+m,+---+m,
m=im, +m, +--+m,

= myee+m, = 4+

mo+ m, + - 4+ m, = m + m, + - + .

CAU HOI ON TAP CHUONG II
1. Trinh bay wu nhugc diém cua phuong phap d6 thi, phwong phap hoa do vector ?

2. Trinh bay phuong phép giai tich ?
3. Phan tich dong hoc co cdu bang phuong phap hoa dd vector ?
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Chwong III: PHAN TiCH LUC CO CAU

I. PHAN LOAI LUC

1. Ngoai luc

- Luc can ky thuat
- Trong lugng cac khau
- Luc phat dong

2. Lwec quan tinh

- Co ciu 1a mot hé théng chuyén dong c6 gia tdc, tirc ngoai lyc tat dong 1én co
céu khong triét tiéu nhau = khong thé dung phwong phap tinh hoc dé giai
- Pé giai quyét bai toan hé Iyc khong can bang > dung nguyén Iy D’ Alambert
- Néu ngoai nhiing lyc tac dung 1én mot h¢ co chuyén dong, ta thém vao do
nhitng lyc quan tinh va xem ching nhu nhiing ngoai lyc thi co h¢ dugc xem 1a &
trang thai can bang, khi d6 c6 thé dung phuong phap tinh hoc dé phéan tich co hé
nay.
3. Noi luc
- Lyc tac dung 13n nhau gitta cac khau trong co cau (phan luc lien két)
- Tai mdi tiép diém cta thanh phan khép dong, phan lyc nay gom hai phan
+ Thanh phén ap luc: Vudng gboc voi phuong chuyén dong twong ddi
Téng cac thanh phan ap luc trong mot khép = ap luc khop dong

Hinh 3.1. Noi luc

+ Thanh phan ma sat: Song song véi phuong chuyén dong tuong doi
Tong cac thanh phan ma sat trong mot khép = luc ma sat

1. PIEU KIEN TINH PINH

- bé tinh phan lyc khop dong = Tach co cAu thanh cac chudi dong ho, trén do
phan luc & cac khép cho 13 ngoai lyc: viét cac chuwong trinh lyc cho chudi
- Mudn giai cac bai téan ap luc khép dong
S6 phuong trinh 1ap dugc = s6 an chira trong cac chwong trinh
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Pay 14 diéu kién tinh dinh cta bai téan

Gia sir tach tir co cau ra mot chudi dong n khau, px khop loai k

+ S6 phuong trinh lap dugc: 6n phwong trinh

+ Sb an chira trong chudi dong: Phy thudc vao sb lugng va loai khép dong

Hinh 3.2. Phan lwc khép dong

9 9 r 2 ~ 5
Nhu vay, khép loai k chira k an = tong so an trong chuoi 1a ZkPk

k=1
Pé tinh phan luc khép dong = tach co cAu thanh cac chudi dong ho, trén do
phan lyc & cac khdp cho 1a ngoai lyc va viét phuong trinh lyc cho chudi

Diéu kién dé giai dugc bai téan
S6 phuong trinh luc lap duoc = sb 4n chira trong cac phuong trinh

5 5

6n=> kP, Hay 6n-) kP, =0
k=1 k=1

- P6i v6i co ciu phang diéu kién dé giai duoc bai toan: 3n - 2ps- pa=0

- Céac nhém tinh dinh thoa diéu kién trén = Dé xac dinh cac phan lyc khép dong,
ta phai tach co cdu thanh nhirng nhém tinh dinh va viét phuong trinh Iyc cho ting
nhom nay

I11. XAC PINH AP LUC KHOP PONG

- Céac budc xac dinh ap luc khép dong

+ Tach nhom tinh dinh

+ Tach cac khau trong nhom tinh dinh

Dat cac ap luc khdp dong va cac ngoai lyc lén khau

+ Viét cac phuong trinh can bang luc cho timg khau

+ Giai cac phuong trinh viét cho cc khau thudc mot nhom tinh dinh
Giai cho cac nhom o xa khau dan trude (nguoc lai v6i bai toan dong hoc)
- Véi co cau phang, mot khau viét dugc 3 phuong trinh
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> F=0

ZFY =0 hay
> M,, =0

> Fx=0
> M,, =0 {

- Céc phuong trinh luc trén c6 thé dugc giai bang cic phuong phip di biét:

phuong phap giai tich vector, phuong phap hoa dd vector (da giac luc) ...

Vi du:

Hinh 3.3. Ap luc khép dong

Tach nhém tinh dinh, tach cac khau trong nhém, dét lyc 1én khau
- Viét phuong trinh lyc cho ting khau trong cting mt nhom
- Gidi cac phuong trinh lyc ctiia cung mét nhém

IV. TINH LUC TREN KHAU DAN

1. Phuwong phap phéan tich lwe

Hinh 3.4. Ap lwc khép dong

ZMA :R21h21 _Plhl +M,,—M, :0:>Mcb :_R21h21 +P1hl +M,
M
Pcb - l

cb

2. Phuwong phap di chuyén kha di
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Chuwong IV: Phén tich lyc co ciu 18

- Mément (lyc) cin bang trén khau din 1a moment (lyc) can bang tit ca cac luc
(ké ca lyc quan tinh) tac dung 1én co cdu = Tong cong suat tirc thoi cia tat ca cac luc
tac dung 1én co ciu bang khong
- Theo nguyén 1y di chuyén kha di
> N,+> N, =0 N,cong suat cua lyc P;
N,, cong sut clia moment M;
- Cong suét cua luc P;
N, = P Vf Vi vén toc cua diém dat luc P;
- Cong suét cia moment M;
Ny = Mo o vén tc cua khau chiu tic dung cia moment M;
- Mément (lyc) can bang trén khau dan
Moo+ Y (PV: + Mo | =0=> Mo
PuVi+ (BT + M) =0 Po
CAU HOI ON TAP CHUONG III
1. Trinh bay diéu kién tinh dinh ?
2. Xac dinh ap lyc khép dong ?
3. Phan tich luc cho khau dan ?
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