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LOI NOI PAU

Su phdt tricn ciia nganh ché’ 1ao mdy yéu cdu khong ngimg ndng
cao chdt lirong ciia mdy, trong dé mot vdn dé quan trong la ndng cao 1oc
do va gidm trong licong may. Piéu ndy lam xudt hién nhiéu bai todn moi
va phire tap vé déng hic. Néu triede day viée tinh todn va thiét ké’ mdy chii
trong nhicu vé bai todn t6ng hop dong hoc thi ngay nay do cdc yéu céu
néw trén, dde biét yvéu cdn vé sdan xudt [inli hoat thi vdn dé dong e mdy
cang duoc chi trong.

Noi dung cudn sdch nay tdp trung vao viée xdy ding mo hinh
dong e ciia mdy: mo hinh may cimy (dong co ndi cing voi bo phan co
khi ditoe goi tét la bd phdan co ) va mé hinh mday mém (dong co néi voi bo
phdn co bang co cdu truyén dong ¢ ké' dén dan tinh, nhimg khot heong
ctta nd ditge bo qua). Mdy nhie viy dioe goi I mdy 16 hop. Viée khdo sdt
nham mé phdng cac tinh chdr dong lue (cde dde tuyén) cia cde b phdn,
twomg tae gifta cde bo phdn va trang thai chiv tdi cua chiing trong qud
trinh van hanh ciia mdy 16 hop: qud trinh chuyén tiép ( mé mdy va (i
mdy ), qud teinh binh on ( qud trinh cong tdc ).

Ngodi ra cudn sach ciing dé ¢dp rrong muc dé “nhdp mon" mét
phdn hién dai ciia dong hee hoe may: chuyén dong mdy doc diéu khién
chifong trink va 167 1w hod chuyén dong ciia mdy.

Sach dirge dimg che sinh vién cac nganh co khi cua cdc tricong
dai hoc va ciing la tai lidu tham khdo hitu ich cho cde k¥ su lam viée
trong cac nha may.

Tde gid xin cam on thac st Neuvén Quang Hodng, cit nhdn
Nguyén Viét Ha dda gitip dé trong viée hoan thién bdn thdo.

Tdc gid xin cam on cde dong nghiép trong b mon Co hoc Ung
dung, nwong Pai hoe Bdch khoa Ha Noivé nhitng trao déi rét bo ich cho
noi duny cria cudn sdach.

Ddc biét, tac gid xin cdm on sit hd tro ciua Chuong trinh Nghién
cirn Co ban trong Co hoc.



Pé cudn sdach diwve hoan thién hon trong lan tai bdn san tdac gia
Xin trdir trong cam on va mong nhdn dwoe cde ¥ kién dong gép ciia ede
doc eid.

Cdc vy kién déng gdp xin giti vé dia chi sau:
GS. TSKH. Bo Sanh
Bo mion Co hoc imy dung, tricomy Dai hoe Bach Khoa Ha Noi
Email: dosanhmail. hut. edu.vn
Tel: ( 04 ). 8 680469
Ha Noi, thang 04 nam 2004

Tdc gia



CHUONG 1
CAC KHAI NIEM CO BAN VA PINH NGHIA
1. QUA TRINH CONG TAC, MAY VA MO HINH CAU TRUC MAY
1.1 Qua trinh cong tac |

Trong san xudt cdn thuc hién cic cong viée khdac nhau, Cic cong
viec nay duoc gol 1a qud trinh cong tdc. PG 1a qua trinh cong nghé nham
bién cdc nguyén vat liéu thanh bdn thanh phim; qui trinh van chuyén dé
di chuyén cdc nguyén vat Licu v ban thinh pham dén dia diém gia cong
ti€p theo: cdc thanh phim dén noi tiéu thy; qua trinh bi€n déi ning lugng
tr dang nay sang dang khac; qua trinh théng tin (tu li¢u, tai liéu k¥ thuat,
bin v&...); qud trinh diéu khién. Cac qud trinh ndy dugc thue hién nho cdc
chuyén dong co hoc bing tay (tht cong) hoidc bang mdy.

1.2 My

Mady 12 mot hé théng ding dé thuc hién cic chuyén déng co hoc
cua qud trinh cong tdc. Tuy thudc dic thl cha qua trinh cong tic, may
duoc chia thinh mdy cong nghé, mdy van chuyén, may nang lugng, mdy
thong tin, v...v. Trong san xudt cong nghiép ¢ nhitng mdy thuc hién cic
qud trinh cong tic, nhung khong lién quan true tiép vdi chuyén dong co
hoc (vi du, cdc qud trinh hod, nhiét...). D&i tuong khao sat trong cuén
sdch khong bao gébm cidc may loai sau cliing nay.

1.3 M6 hinh cua céic bo phan cau thanh may

Miy la mot he [pg] % U q X,
théng phirc tap bao gom | €T BC BPC CVM
nhiéu hé con nhu dong X
€0, co cdu truyén dong,

bK

b6 phan co hoc, hé thong
diéu khién... Mdy c6 thé
g6m 16 hop cdc hé théng Hinh 1.1 So do mdy mor dong co

Ss DC - Dgng co, BPC - Bo phdn co
duge goi la mdy 16 hop. CVM - Cong viéc may

C6 loai mdy 16 hop mot DK - H¢ diéu khién

dong co (hinh 1.1), ¢é DKCT - Diéu khién clutong trinh

loai mdy 6 hop nhiéu déng co (hinh 1.2). Chuyén dong co hoc cia mdy
luon luon kém theo su bién d6i dang nang luong. Viée bién déi dugc thuc
hién nh& chuyén dong.



Tuy thudc s P

U,

vao dang nang lugng e, Q, P,
duoc bién déi ma ¢ L

cac loai dong co | BK | u % BPC it
khéc nhau: dong co | ©' BC | % X, | CWM
dién, dong co nhiét, U, G X,
dong co thuy luc, oc, | Qn Xa
déng co khi nén,....

Cdc chuyén dong co oK

hoc cia mdy duogc

thuc hién nhd bod ‘

phan co hoc. D6 Ia Hinh 1.2 So doé mdy nhiéu dong co

mot hé co hoc gdm cdc vét thé (cdc phén tr rin, bi€n dang, thuy khi) néi
vdi nhau. Bo phan go dugc ndi véi dong co bing ¢o cdu truyén dong, nd
cé nhiém vu tao ra cdc téc do lam viéc thich hop cta mdy.

Pé ¢6 thé thich tng vdi cdc qué trinh cong tac khdc nhau clla mdy
hodc véi ¢dc bién dong cha qua trinh cdng tic do cac tidc nhan khdc nhau
(c6 thé tién dinh hoac ngiu nhién) nguoi ta sit dung cac hé théng diéu
khién va diéu chinh. C4c hé thong nay hoat dong nh& cdc tham s6 diéu
khién u; (i = 1,2,..,n), tao nén cdc chuyén dong chuong trinh, lam giam
cdc sai s6 hodc lam 6n dinh hod cdc qué trinh chuyén dong ctia may. Mdy
khong diéu khién hoat dong iing vé&i gid tri hing cla cdc tham s6 diéu
khién u;, = u” = const. Cdc bé phan chl yéu clia may khéng diéu khién ia
dong co, bo phan co duge ndi véi nhau bing co cdu truyén dong, dugc goi
tit [a ¢o cdu truyén.

2, MO HINH MAY HAI KHOI LUGNG

$ day s& khao sit khao sdt may trong mo hinh don gidn nhat
nhung rat co ban d6 ta mdy hai khéi lugng, N6 14 mét hé théng gdm hai
phan tir ¢6 quan tinh 13 ddng co va bd phin ¢co hoc (goi tit 1a bd phan co
hodc ca cdu chdp hanh) duge néi véi nhau, Néi khic di, d€ xay dung mé
hinh nay cin bd qua quén tinh cta co cdu truyén. Co cdu truyén chi cé
nhiém vu tao cho co cdu chdp hanh ¢6 téc do theo yéu ciu. Do d6 co cdu
truyén can duoc cdu tric gon nhe nhat, nén gia thiét bd qua quan tinh clia
cO cdu truyén, trong viéc mo phong mdy trong gin ding thit nhit [& hop
ly.

C6 thé xem co ¢ truyén 1a phan tir khoéng qudn tinh va khong bj
bién dang. Truong hgp nay mdy duge xay dung trong mé hinh 1a may cé
6



hai khéi lugng duoc gin cing v6i nhau. M6 hinh nhu vay dudc got la
méy cimg hai khdi lugng (hinh 1.3). Trong trudng hop khong thé bo qua
do bién dang clia co cdu truyén, tic 14 trong trudng hgp do bién dang cua
co ciu truyén anh hudng dén chuyén dong ctia may thi can xay dung mdy
trong mo hinh hai vat cting ¢ qudn tinh duge ndi véi nhau bang yéu 16 ¢é
tinh dan hoi, nhung ¢6 thé bé qua qudn tinh cia yé&u té dan héi nay. Mdy
trong md hinh nhu vay duoc goi 1a may hai khai fuong véi co cdu truyén
dan héi, né duge goi tat 1a mdy mém hai khai lugng (hinh 1.4). Phin
dan héi duge xay dung trong moé hinh tuyén tinh.

Mdy dugc xdy dung theo mé hinh nao tuy thudce vio yéu cau cia
bai todn thuc 1€, Thong thudng dé phuc vy cho thiét k€ va tinh todn so bo,
may dugc xay dung trong md hinh mdy cing hai khoi lugng. Ta s€ di sau
vao viec xay dung mo hinh tiing bo phéan cua mdy.

{—' c
pC BPC pC \_/\/\N\/_ BPC

Hinh 1.3 Mdy ciing hai khoi heong Hinh 1.4 Mdy mém hai khot luong
2.1 Pong co

Dong co 12 bo phan ding dé bién ddi cdc dang nang lugng thanh
co nang nhu dong co dién, dong co nhiét, dong cd thuy luc, dong co khi
nén... Qud trinh bién doi 1a nhd cdc tham $6 diéu khién. Déi véi dong co
dién, tham s6 di¢u khién 1a thé hiéu (d6i v6i dong co dién mot chiéu), tin
$G cua th€ hidu (d6i v6i dong co dién xoay chiéu), lvu lugng (d6i voi
dong co thuy luc), tuong nhién lieu (d6i véi dong co nhiét)... Thong sé ra
ctia dong co thudng la toa d khau ra chia dong co : khau quay hodc khau
tinh tién.

M6 hinh déng lue cia dong co duge xdce lap dua theo méi quan hé
gilta cdc thong s6 dau ra cha dong co (toa do q vad q van toc) va lye do
dong co tao nén va truyén di Q. Luc Q dugc goi 1a luc phat dong cha
dong co (co thir nguyén cua luc khi khiu ra 1a tinh ti€n va thi nguyén cua
ngiu luc khi khau ra la khau quay). Méi quan hé gilta cdc thong s6 dong
hoc va dong luc cua dau ra cua dong co duge goi 1a cac dic tuyén cla
dong co.

Xét bén md hinh co ban sau [5], [15).



a. Pong co véi ddc tuyén dong hoc ly tuong

Dai vai dong co thudce loai nay quan hé gilta thong s6 dau vao va
diwu ra c6 dang:

q = f(u) (1.1)

trong dé: f - mot ham xdc dinh.

Mo hinh nay thich hop véi loai dong co ma van tée ciia dau ra phu
thudc rat it vao tai, vi du nhu dong co ¢ cong sudt rat [on.
b. Pong co voi ddc tuyén dong luc 1y tuong

Khi lyc suy rong cla luc phdt dong khong phu thude vao chuyén
dong clia khau ra clia dong co va duge xdc dinh chi theo cdc gid tri cla
thong s0 vao cia dong co, ta ¢d dic tuyén dong luc 1§ twdng:

Q= Q(u) (1.2)

Eic tuyén loai nay thich hgp véi cdc dong co ¢é luc suy rong clia
luc phat dong phu thudce chu y€u vio van tdc, vi du, loai dong co dot
trong.

Ciac dac tuyén 1y tudng cia dong co thudng dugc sir dung trong
giai doan didu cia viéc thiét k&€ may khi chi cdn biét loai dong co va can
xac dinh céng suat yéu cau.

Deéi véi loai dong cod khéng diéu khién, tie u = u, = const, di véi
truong hop dac tuyén dong hoc 1y tudng thi:

Titc 14, khéu ra clia dong co ¢6 chuyén dong qudn tinh, vi du, quay déu
doi véi dong co dién.

Trong truong hop dac tuyén dong luc 1y tudng s€ co:

Q=Q(u,y)=Q, =const (1.4)
Tdc 1a luc suy rong cba lyc phidt dong khong doi.

Néu cdc tham s6 diéu khién khong thé khéng ché duoc mot cich

chat ché & ché do khong doi u,, tic tham s6 diéu khién bi léch d6i v6i ché

d6 hang u, v6i luong rit bé thi ¢é thé sir dung quan hé gin diing, vi duy,
trong gan diing thit nhit cé:



) df
q=fo(u(,)+ﬁd—l‘1’~(uoxu—uo) (1.5)

d
Q:Q(UU)'Q'"(_‘%(U())(U_UU) (1.6}

Cic phuong trinh (1.5), (1.6) dugce goi 1a cdc dang tuyén tinh hod
cua (1.1) va (1.2). Dang tuyén tinh hod chinh la phan dudng cong cia dac
tuyén tai lan can diém (u,,m,) hoac (u,.Q,) dudc thay bang mot phan coa
tiep tuy€n cla dac tuyén qua cic diém niy,

c. Bgng co ¢d ddc tuyén tinh

Q q
Uy Q
2) q b) u

Hinh 1.5 Cdc diromg ddc tuyén cria dong co

Néu hé thic gitta thong s6 dong hoc q va luc suy rong Q cua luc
phéat dong ¢ dau ra cua dong co ¢d dang:

q:fl(usQ) (]7)
hoac trong dang twong duong:
Q=Q(u,q) (1.8)

trong d6 u - tham s6 diéu khién.
q - van toc cua khau ra dong co..
Q - lyc phdt déng ctia dong co.
thi dong co cd dugc goi la lam viéc véi dac tuyén tinh, Cac dac
tuy€n (1.7) vi (1.8) thudng ia phi tuyén.
Trong trudng hgp dong co khong diéu khién, tic u = u, = const,
thi:
q="f(uy. Q) (1.9)
hodc Q=Q(uy,q) (1.10)



Trong trudng hop t6ng quat, luc suy rong cua luc phit dong phu
thude ca vio toa do va van téc cta khiu ra dong co, ca vio thdm 8 diéu
khién, tic:

Q=0Q(u,q,9) (1.11)

Céc quan hé trén ¢6 thé duge cho trong dang gidi tich hodc trong
dang dé6 thi. Trén hinh 1.5 12 dé thi biéu dién m&i quan hé (1.7), (1.8) va
cac dudng cong nay dugc goi 1 diac tuyén ciia dong co.

Trong thuc t&, may thuong lam viéc & ch& do rat gin véi ché do c6
céc thong s6 khong déi (u =~ u,, = const, q = @,= const,Q = Q,= const).

Trong trudong hop nhu vay cé thé sir dung dang tuyén tinh héa ctia ching:

. of
q:f|(u0aQU)+‘éﬁ(u()aQo)(U Uo)"'aQ(u()ng)(Q Q()

1
:m[)+7(u—u())‘;(Q_Q()) (1.12)
P ; af!
trong d6 : wy =f(u,,Qy)=const; ¥y =a—(u0,Q0):const
u
_ of
s '=—£(UU,QO)=C0nst (1.13)

Tuong tu nhu vy nhan dugc:

Q= Q(uo,w0)+aQ(uo,mU)(u ug)+f§(uo,mo)(q W) =

=Qy +r(u—uy)—s(q—w,) (1.14)
trong dé
Q, =Q(u,,m,)=const; rz—%g(uo,mo):const,
u
aQ
s:—a(uo,mo)zconst (1.15)

Heé s6 s duoc goi la do cong clia dac tuyén tinh cia dong co tai
diém lam viéc (u,w,) cla dong co (con duoc goi 14 dd cing tinh clia n6).
Théng thudng viéc tang téc do s& lam giam luc suy réng cla luc phét
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