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LOINOI PAU

S phdt trién ciia nednh ché 1o mav véu cdu khong ngimyg nany
cao chdt hiomg ciia my, trong do mot van dé quan trong la nang cao 16x
do va gidm trong heomg may. Didu nay lam xudr hién nhiéu bai todn mo
v phuee tap veé dong hue. Néu trioe diy VIec tinh toan va thiét ké may chu
trong nhicu vé bai todn 1ong hop ddng hoe thi ngay nay do cac véu cdu

new tren, dde biét yéu cau vé san xudt linh hoat thi van dé dong hee may
cang diwoe chi trong.

Noi dung cuon sach nay tap ung vao viéc xay dimge mo hinh
dong licc cua may: mo hinh may cing (dong co noi cimg voi bo phan co
khi diwcoe goi 1dr la bo phan co ) va moé hinh may mém (dong co néi vai bo
phdn co bang co cdu truyén dong ¢ ké dén dan tinh, nhimg khoi licong
ciia né dicoe bo qua). May nhie vay dicge goi la may 16 hop. Viéc khdo st
nham moé phong cdc tinh chat dong lie (cde dac tuyén) ciia cdc bo phan,
fuong 1ac giita cdac bo phan va trang thdi chiu tdi ciia chiing trong qua
trinh van hanh ciia may 16 hop: qud trinh chuyén tiép ( mo mdy va ra
may ), quda trinh binh on ( qud trinh cong taic ).

Ngoai ra cuon sach ciing dé cap trong micc do “nhdap mon* mo
phan hién dai ciia dong hic hoc may: chuyén dong may dicoc diéu khién
chuong trinh va 161 1 hod chuyén dong ciia may.

Sach duge diing cho sinh vién cdc nganh co khi ciia cdc trwome
dai hoc va cing la tai lieu tham khdo hine ich cho cdc ky sic lam viée
trong cdac nha may.

Tdc gid xin cam on thac st Nguyén Quang Hodnge, cie nhdn
Nguyén Viét Ha da giiip da trong viéc hoan thién ban thdo.

Tdc gid xin cdm on cdc déng nghiép trong bo mon Co hoc Ung
dung, tricong Pai hoc Bdach khoa Ha Noi vé nhitng trao doi rat bo ich cho
noi dung cia cudn sach.

Ddc bi¢t, tac gia xin cam on s hd v cua Chicong rinh Nghicn
cien Co ban trong Co hoc,
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CHUONG 1
CAC KHAI NIEM CO BAN VA DINH NGHIA
1. QUA TRINH CONG TAC, MAY VA MO HINH CAU TRUC MAY
1.1 Qua trinh cong tic

Trong san xuat cin thuc hién cic cong viéc khic nhau. Cic cong
viéc nay duoc goi la qud trinh cong tic. P6 1a qud trinh cong nghé nham
bién cdc nguyén vat liéu thanh bdn thanh pham; qud trinh van chuyén dé
di chuyén cic nguyén vat liéu va ban thanh pham dén dia diém gia cong
ti€p theo: cic thanh pham dén noi tiéu thu; qua trinh bién déi nang luong
tr dang nay sang dang khac; qua trinh thong tin (tu liéu, tai liéu kv thuat,
ban V&...); qua trinh diéu khién. Cic qud trinh ndy duoc thuc hién nhd cdc
chuyén dong co hoc bang tay (thu cong) hoic bing may.

1.2 May

May 12 mot hé théng dung dé thuc hién cdc chuyén dong co hoc
cua qua trinh cong tac. Tuy thudc dac thu cta qua trinh cong tic, mdy
duoe chia thanh mdy cong nghé, mdy van chuyén, mdy ning luong, may
thong tin, v...v. Trong san xudt cong nghiép cé nhitng mdy thuc hi¢n cic
qué trinh cong tic, nhung khong lién quan truc ti€p v6i chuyén dong co
hoc (vi du, cdc qué trinh hod, nhiét...). D61 tuong khao sét trong cudn
sach khong bao gom cdc mdy loai sau ciing nay.

1.3 M6 hinh cua cac bo phan cau thanh may

Méy la mQt hé PK Ug u q X
théng phifc tap bao gom | CT —>X)—>{ BC BPC CVM
nhiéu hé con nhu’ dong X
co, co cau truyén dong, T
bK

boé phan co hoc, hé thong
diéu khién... Mdy c6 thé ‘
gém t6 hop céc hé théng Hinh 1.1 .Sd do6 may mot fl()nS co

duge goi I miy © hop. 25, DU BBk

C6 loai may t6 hop mot PK - Hé diéu khién

dong co (hinh 1.1), ¢o DKCT - Piéu khién chiwong trinh

loai mdy t6 hop nhiéu dong co (hinh 1.2). Chuyén dong co hoc cua mdy
luon lu6n kém theo su bién déi dang nang lugng. Viéc bién doi dugce thuc
hién nhd chuyén déng.
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dong co Khi nen,...
Cac chuyeén dong co <

hoc cua may duoc B
thuc hién nhd bo
phin co hoc. D6 1a Hinh 1.2 So do may nhiéu dong co

mot hé co hoc gbm cde vat thé (cdc phin wr ran, bién dang, thuy khi) noi
vai nhau. Bo phan co duoc ndi vii dong co bang co cdu truyén dong, né
¢6 nhiém vu 1ao ra cdc 16¢ do lam viéc thich hop cia may.

DE ¢6 thé thich tmg vai cdc qud trinh cong tdc khac nhau cla may
hoac véi ¢dc bién dong cua qud trinh cong tac do cic tac nhan khiac nhau
(c6 thé tién dinh hodc ngdu nhién) ngudi ta sir dung cdc hé thong diéu
khién va diéu chinh. Cic hé thong niy hoat dong nho cic tham s6 diéu
khién u, (i = 1.2,..,n), tao nén cic chuyén dong chuong trinh, lam giam
céc sai s6 hodc 1am 6n dinh hod cdc qud trinh chuyén dong cla mdy. Mdy
khong diéu khlén hoat dong mg vdi gid tri hang cua cdc tham s6 dicu
khién u, = u’ = const. Cic bo phan chu yéu cua mdy khong diéu khién la
dong co, bo phan co duge néi véi nhau bing co ciu truyén dong, dugc goi
tat 1a co cdu truyén.

2. MO HINH MAY HAI KHOI LUONG

O day sé khao sdt khio sit mdy trong mo hinh don gian nhat
nhung rit co ban dé la may hai khoi lugng, N6 la mot hé thong gom ha
phén tir c6 quén tinh la dong co va bo phin co hoe (goi tat la bo phan co
hoac co cdu chap hanh) duge n6i vdi nhau, No6i khéc di, dé xay dung mo
hinh nay cdn bo qua qudn tinh cta cd cdu truyén, Co clu truyén chi ¢o
nhiém vu tao cho cd cdu chdp hanh ¢6 t6¢ d¢ theo yéu ciu. Do d6 co clu
truyén cdn duge ciiu tric gon nhe nhat, nén gid thict b qua qudn tinh cla
co clu truyén, trong viéc mo phong mdy trong gln ding th nhat I hop

ly.
C6 thé xem cd ciiu truyén 1 phin tr khong quin tinh v Khong b
bién dang. Truomg hop nay miy duge xay dimg trong mo hinh 1 may co
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hai khéi lugng dugc gin cimg v6i nhau. Mo hinh nhu vily duoc gor la
may cung hai khoi lvong (hinh 1.3). Trong trudong hgp khong thé bo qua
do bién dang ciia co ciu truyén, tic 1 trong trudng hop do bién dang cia
CO cdu truyén anh hudng dén chuyén dong cua mdy thi cin xay dung may
trong mé hinh hai vat cimg c6 quan tinh duoc n6i véi nhau biang y€u 16 ¢
tinh dan h6i, nhung c6 thé bo qua quén tinh cia y€u 16 dan héi nay. May
trong mo hinh nhu vay dugc goi 1a mdy hai khéi luong véi co cdu truyén
dan hoi, né duoc goi tat 1A may mém hai kh6i lvong (hinh 1.4). Phin tr
dan hoi dugc xay dung trong mé6 hinh tuyén tinh.

May dugc xay dung theo mé hinh nio tuy thudc vao yéu cau cua
bai todn thuc t€. Thong thudng dé phuc vu cho thiét ké va tinh todn so bo,
mdy duoc xay dung trong mé hinh mdy cung hai khéi luong. Ta sé di sau
vao viéc xay dung mo hinh timg b phan cia may.

C

bC BPC bC _/VVV\/_ BPC

Hinh 1.3 May cimng hai khoi licong Hinh 1.4 May mém hai khoi licong

2.1 Pong co

DPong co la bo phan dung dé bién déi cdc dang nang luong thanh
co nang nhu dong co dién, dong co nhiét, dong co thuy luc, dong co khi
nén... Qua trinh bién d6i 1a nho cdc tham s6 diéu khién. Dsi v6i dong co
dién, tham s6 di€u khién la th€ hiéu (d6i v6i dong co dién mot chiéu), tan
s6 cua thé hiéu (d6i véi dong co dién xoay chiéu), luu luong (doi véi
dong co thuy luc), luong nhién liéu (doi véi dong co nhiét)... Thong so ra
cua dong co thuong la toa do khau ra cua dong co : khau quay hoic khau
tinh tién.

M6 hinh dong luc ciia dong co dugc xdc lap dua theo méi quan hé
giira cac thong s6 diu ra clia dong co (toa do q va q van toc) va luc do
dong co tao nén va truyén di Q. Luc Q dugce goi la luc phit dong cua
dong co (co6 thir nguyén cua luc khi khau ra la tinh ti€n va thit nguyén cua
ngau luc khi khau ra 1a khau quay). Méi quan hé giita cdc thong s6 dong
hoc va dong luc cua dau ra cua dong co dugc goi la cic dac tuyén cua
dong co.

Xét bon mo hinh co ban sau [5], [15].




RS S L

Wi

L1

a. Dong co voi dac tuven dong hoc ly twong

D1 vin dong co thude loar nay quan hé gita thong soO didu vao va
ddu ra ¢o dang:

q = (u) (1.1)

trong do: 1 - mot haim xic dinh.

Mo hinh nay thich hop vai loai dong co ma van toc cua ddu ra phu
thude rit it vao tai, vi du nhu dong co ¢6 cong sudt rat 16n,
b. Dong co voi dac tuyén dong luc ly tuong
Khi lue suy rong cta luc phidt dong khong phu thudce viio chuyén
dong cua Khau ra cua dong co va duoc xdc dinh chi theo cdc gid tri clha
thong s6 vao cua dong co, ta ¢6 dac tuyén dong luc 1y tuong:
Q =Q(u) (1.2)

Eac tuyén loai nay thich hap vai cic dong co ¢6 luc suy rong cua
luc phdat dong phu thuoe chu yéu vao van t6c, vi du, loai dong co dot
trong.

Céc dac tuyén ly twong cia dong co thudng dugc sur dung trong
giai doan ddu cha viéc thiét k& mdy khi chi cin biét loai dong co va cin
xdc dinh cOng sual yéu ciu.

P6i vai loai dong co khong diéu khién, tic u = u, = const, doi vai
truong hop dac tuyén dong hoc 1y tuong thi:

q=1I,(ugy)=const =, (1.3)

Tire 1a, khau ra cOa dong co ¢6 chuyén dong qudn tinh, vi du, quay déu
d61 v6i dong co dién.

Trong trudmg hop dic tuyén dong lue 1y tudng s¢ ¢o:
Q=Q(uy)=Q, =consl (1.4)
Tire 14 luc suy rong cua lue phit dong khong doi.

, Néu cde tham s6 dicu khién khong thé khong ¢he¢ duge mot cach
chat ¢hé @ ché do khong doi ug, tire tham s6 dicu Khi¢n bi [¢ch dor vai che
do hang v, vai lugng rit bé (thi 6 thé sir dung quan he pan dung, vi du,
trong gdn dang thi nhat cé:



dt

Q= Lug )+ = (u, Mu - u,) (1.5)
du
dQ
Q=Qu,)+ dk—\u“ Hu = ug,) (1.06)
u

Cic phuong trinh (1.5), (1.6) duoe goi | ede dang tuyén tinh hod
cua (1.1) v (1.2). Dang tuyén tinh hod chinh 1a phan dudmg cong cia dic
tuyen ta lan can diém (u,o,) hode (u,,Q,) duoe thay bing mot phin cua
Uép tuyen cha dic tuyén qua cic diém ndy.

¢. Dong co co dac tuyen tinh
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a) 4 b)
Hinh 1.5 Cac duwong dac tuyén ciia dong co

Néu hé thice gitra thong s6 dong hoc § va luc suy rong Q cua luc
phét dong ¢ dau ra coa dong co ¢6 dang:

q="f(u,Q) (1.7)
hodc trong dang tuong duong;
Q =Q(u,q) (1.8)

trong dé u - tham s6 diéu khién.
q - van t6c cua khau ra dong co,.
Q - luc phét dong cua dong co.

thi dong co c6 duge goi la lam viée vai ddc tuyen tinh, Cic dac
tuy€n (1.7) va (1.8) thuong la phi tuyén,

Trong trudng hgp dong ca khong diéu Khién, tic u = u, = cons,
thi:

_ q=f|(ll|ooQ) (1.9)
hodc Q= Q(uy,q) (1.10)

0
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