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UlI NO! DAU 

(Cho lti'n in thit hoi) 

elf dl{'11 fit fa m(il troll!!, 06 /lgilllh {'ong ngh(' mili I1I1QII Clla tile' k:;' 21. 6' \' i~;f 
Nom Irong v(JlIg 10 IId1ll Ire! I«i tid:", \'(J d(lc hi¢! Irollg IIhilllg nam tOi Xl/til hifn 

"flu Cdll lim vi'dJo IIJO lilian IW trillll d(i Jtp' h9C \'(J sau dt;li !tee nganl! co ditn 

tl(, Nlulm dap !l'llg IIIIlI cdu CliO thW tl ,'lngilii!1I d(lI, san xudr san pllti'm C(j 

di¢n tlf trell co .WI lIallg /JfC va killh I/ghifm qua /lilllng flam cilu.-vill ddi fll ('0 khf 

truy/n th(llig sang ('(j di¢1I fit, Vi(;11 May va D(lIIg ell (1M!) dll dllU/1l hi m()f 

clll((fllg !rillll khung clw rife doo tCJo d~'i h9(' ngJllh co dit/II til' dl dJo {(10 !{Ii 

cae k_y sU cua V if II do tfIt nghi¢p tqi cae tn(/tng dqi lu!e ky thUQl fmllg !luoe \'£1 

dao t(}O sinh vien dt;li h(!c Iron!!, luang {ai, 

Quyfll "Co di¢n tit ----cae tlIewl! ph6n CO' ball" nam ('-Ollg /O(1t sacll wi co 

difn III dU{/C biell soqn b6i cae can hq khoa lu)c trong nh()m hien soqn Xiao 

trlnh cho b() mbn "C(! diflZ tif" cuo 1M/, D5 gan mqt n6m ke'tlc klli ra mat hqn 

dQc quye'li "Cd di¢n tif -cae thanh plldll ("(I ban ", nl/(lm tac gia dil nh¢n dWfC 

nhilng .y kiell dong W5P qU)' bOll rua hq/J d(ic' Chl/ng toi dang bIen ~'o(}n nhii'ng 

({ifJ tii/p thea CJ1Cl f1/!,iinh Cd di¢/I (1(, dJf dillh (rang thang 212005 tijp "Co di¢n 

fu-!J{' thong trang chi/ tqo may "sf dWJC ghli thi¢u w1i b(jll dqc. 

Vi' thai gian Iupi hfP min Mn tal bdn ndy, mqc di( dil nJp nhcJt m()t s6' wli 

dung ni slla chi(a mr)t so' khilm khuyet Ironx bien soqn fiill d(iu, eh/illg toi CIUlc 

rang nin ron fhii'll s6t. Cluing toi xin chall thiinh cam (/11 bqn d(lc WI mong nh¢n 

d/,/{!c IIlurnx .}' kiefl d(ll1X gop fii/p t~IC de'tal /ifU d/wc hOOf! clllllli (rong Idll tai 

ballSou. 

Nhiing.y kiell d?ng X6P xin gUi vi: Vifl1 May \'(1 D!!!lg ql cang IIglllfP, .. U) 

Lang Hq, Da'ng Da, Hii Nqi. 

Cae lac gid 
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CHIfUNG 1. KHAI NI~M VE CO D1~N T~ 

1.1. LlCH SlI PHAT TRIEN CO [lIEN TlI 

Co di¢n tu EI thu~t ngii chi l'ioh vl!e khoa hQc cong ngh~ giao nhau giua co 

kh{ vai ky thu* di¢n-rli¢n tLt, uieu khien h¢ thong va cong ngh¢ thong tin. 

Tu cC1 di¢n tu, tieng i\..nh "Mechatronics" dl!9'c vict tal ella tiI ghcp giCi'a 

Mechanics va Electronics, duqc nglioi Nh<Jt sll dl,mg dau lien van niim 1975 [11 

trong vi¢c dieu khi6n dQog CC1 di9tl bang may tfnh. ThU(11 ngu nay sau d6 Ira nen 

pho thong (j NMt va nhanh chong <.1uqc nhicu nLIdc tren the giC1i Slr dl)og khi cae 

linh ki¢n di¢ll lir va tiep thea ia may tlnh duqc 511 dl,lllg ngay cang nhicu trang 

di~u khi0n thiet bj, d~c bi¢t trung cae h¢ thong san XU[It. 

Tae nhan chinh dan den vi¢c cd <.1i90 til thanh Ihu~t ngG' ph6 thong Ia khi nhu 

cau ve mt)t h¢ mon dao t,w rieng bi¢t, dQc l~p b,lt ngo duqc hinh thanh dl!a lren 

kha nang sir dl.Jng nang \lfc may tinh va thiel bj dieu khi~n so kh6ng qua dat, hIll 

hanh tl1o'Ilg d6i san trang cac vi~n nghien CUu va cac trl1ang d~i hQc. SI! phat 

tri~n linh ki~n thiet bj di¢n ttt s6 va khoa hQc may tinh trang nhiIng num 75-;. 80 

My nhanh dang kC kha nang ap dl,lng chung trang nhiing dlf an cong ngh¢ va s~n 

xuat. Trang khoilng thai gian nay cac vi~n nghien cuu va cae nha eong nghi~p <.15 

nh~n thuc ra sl! can thiet dao t<;ia I~i eha de kl SI1 Cd khi ve cae vftn de clla nganh 

da cong ngh¢ nay. D5 gfin 25 nam troi qua k~ tu khi thu~t ngu Cd di~n ttt duqc 

xem xet nhu la slf tich hqp ella kl thu(lt Cd khf. di¢n va di~n til, thl hi~n nay, thu~t 

ngu nay van Iu ml)t khii ni~m tien trien kh6ng nglrng, no eo cl. nghla chung Ian 

nghia ricng de su dl,lng. 

Rat ohieu nglioi co quan di~m "Cd di~n tu" 1a Tinh vlfc da cong ngh¢, phat 

trien tren co sCi eua oganh Cd khi truyen thong, ky thu~t di¢n tu va tin hQe. Sau 

day la mqt s6 djnh nghia ve Cd di~n tu ella mqt so co quan tel ehue: 

- Cd di¢n tLr 1a SI! ke't hqp ella ky thu~t ed khf. dieu khien di~n tiI va ky thu*t h¢ 

thong trang thiCt ke san ph~m va qua trioh (thea Nanyang Politechnie 

Singapore). 

- Cd <.1i¢n tu 1a Slf ket hqp dong v~n clla ky thu(lt Cd khi, dicu khien di¢n tu va tu 

duy h~ thong trong thiel ke sAn ph~m va cae qua trinh san xuat (thea Uy ban Tu 

van Phat tri~n va Nghicn eu.u Cong nghi¢p chim Au vic·t tat IRDAC). 
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- C(1 Ji¢1l tli la h¢ thong thiet kc va che t<..tO san phjm ma h¢ thong d6 eo d ehuc 

n[mg u1 khi vit chue n[mg uieu khi6n thu~t tmin tfeh hl,ip (theo trang 

'-:,'1echatronics Forum" (1 w.v.,'.w.) 

- ((1 cti~n tlr OU0C xcm xel nlut in Cil.c ung d~ng ky thu(lt d(lng thai (concurrent 

engineering) vilO thiet ke va tich hqp cae h¢ thong C(1-di~n tlr (theo truang D~i 

hqc Atlanta U.S.A). 

- ll¢ thong Cd di¢n tii lit may ouVC tfeh h0P v6'i cae h¢ thong uU0c i~p trlnh ho~c 

kha trlnh v6i sl! nh~n thuc. hm,lt dOng va truyen thong (theo Royal Institute of 

Tcchnology- Th!)y Di6n). 

- Co di9n tli la W ket h0P 3 cong ngh~ then chot: CC1 khi, di~n va di6u khi6n 

(theo Louisian State University U.S.A). 

- Cd ui¢n tll \3 st! kct hdp giua 4 mang kicn thuc: CO khL di~n tu. dieu khi~n va 

may tinh (theo giao su Kevin Craig khoa C0 khf vi K5' thu~t Hang kh6ng cua 

D<;ti h9C Renssenlaser U.S.A). 

Da s6 d.c truemg d<;ti hQc cua Anh. Duc, Ao, Uc d6u thong nhal quan oiem C0 

di~n tiI ht sl! ph6i h0P 06ng v~n clla kg thu~t cd khL di?n tii va cong ngM thong 

lin.v .. v .... Khong c6 mOt gioi h<,ln djnh nghia \'c thu~t ngii' CC1 di¢n tll. Ve ban 

chal. vi9c ung dl:mg CC1 di~n tl'r kh6ng phii la m9t cUQc cach ffi~ng khoa hQc kg 

thu~t. D6 \a mQt sl! tien trien. ung dl:mg ky thu~t mui nhat cua khoa h9C CC1 khi 

chinh xac, 11 thuyet dieu khien, khoa h9c may tinh, oi~n va ui¢n tl'r trang qua 

trlnh thiet kc de t~o nen nhilng san philm c6 khii nang tlIC1Ilg thich cao v6i nhi6u 

chuc nang. Dieu nay ua duqc nhieu nha thiet ke va ky su nhin thAy trucJc va dua 

vao s,ln pham eua ffilnh do v~y thl!C chat eae san phftm c0 di¢n til da ton tiJi va 

philt trien truoc khi c6 nhii'ng quan diem r6 rang Vt chung. 

Thea dong ljch sil. ua s6 dc h~ th6ng san xu,i't cung nhu de san pharo hang 

hoa duqc co khi haa hoan lOan khi c6 sl! hi¢n di~n clla dOng c0 di¢n ho~c thuy 

Jl!c lrong k6t cau, u61a xuat phat diifm. SI! xuat hi¢n cac hnh ki~n ban dtin trong 

th~p ky 50 va cac may tfnh ui¢n tii so trang nhilng nam 70 d~ t<;to nen nhiing h¢ 

th6ng n6i ghcp wong h6 giii'a ky thu(lt C0 khi vm ui¢n til, dieu khiifn vi tinh c6 

tinh da nganh cao tiep thea. Phan l~n cae san pham co di9n tl'r trang thai ki nay 

lien quan dcn ky thu~t servo. dUQ"c si'r dl;lng cho nhiing sAn phJm nhu ma elra II! 

dQng, may ban hang tl! uQng. eamera tt! dieu chlnh tieu elf v .. v ... Nhiing san 

pham co di9n tl'r the' h¢ nay da tht hi¢n dUQ"c kct cau dan gian hon trong cling 
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chue nang nha vi~e SLr dl,lng phuong phap oieu khi~n tien ti(\1, phu hQ'p vai co 

cau chap hunh dan gian. 

Trang nhung narn 80. Sl! phi.lt tricn eua eong ngM thong tin lurn Cae ky Sli 

nay sinh va bJt uau il.p dl,lng cae bO vi XLI Ii vuo de h¢ thong c(1 khi d~ cai thi¢n 

d~e tinh cua h¢ thong. May cong Cl,l, (hiet bi dieu khi~n so va robot ([(1 nen gQn 

han, trang khi cae lIng ul,lng trang lInh v'!c XC 4 bunh nhu ditu khicn d¢ng co 

di¢n tiI va cae b¢ phanh an to~1.ll tra nen pho bien. 

Con iJ th(lp ky 90, eong ngh¢ truyen thong da bo sung vao co di~n tiI tinh 

m~rn dca, hon hqp: cae san pham co the n01 ket thanh mi.tng Ian. Slf phat tritn 

nay t'.\o nen cae ehuc nang nhu v~n h1mh tlr xa cUc canh tay may, dieu khien h¢ 

thong san xuat qua m,:\ng. d(lt hang-thiet kc- t<;iO mau (protypc)- san xu{it trong 

mQt khoang khong gian va cung rQng v ... v. Cung thai gian nhiing cam biiin moi 

nho hC1n. tMrn chi sieu c,!c nho va cong ngh¢ mai ve kieh truyen d~Jtlg (actuator) 

duqc tang wang trang eac h¢ thong san pham maio Cae h¢ thong co -di¢n tu sicu 

nho (microrneehatranics) rna xu hliong phat lrien cong ngh~ sieu nh6 (nano 

technology) lrang the ky 21. 

St! rna mang dlf doan dlIQ'C trong thiet ke. pMt lrien san xuat, ky lhU(~t tt! 

dqng va san pham tieu dung dil k[Ch thieh va thuc day cae nha quan Ii va cae ky 

su thiet k( chc 1<:l0, khai thac eong ngh~ co di¢n tii. Di~u nay d~t fa Ihach thue 

trang dao t<:1o ve eong ngh~ ca di¢n tu de e6 th~ dap lIng cac nhu du trong ung 

dlJ.ng tl! d¢ng hoa trang cae ngl'mh eong nghi~p ke cii cong nghi~p tieu dung. 

Ve'dao 1(1.0, tu 1983 Vi~n Ky thu~t Nh(lt Ban- Singapo dil dua vao khoa dao 

t<:,o ky thu~t cd di~n tu (rneehatronies cnginerring) ehuC1ng trlnh 2 nam de dao 

t<:lo l<:1i ky Sli co khL Khoa giang dau lien mang ten "Mechatranies" eho ky Sli va 

hQe vien cao hQe (B.Eng/M.Eng) uuqe th,!c hi9n 6 twang D~i hQe Landcastcr 

(U.K) trong nam 1984/1985. Ke tir do cae khmi dao t",o ve eddi~n til bit dAu 

phat trien mi,lnh a tat cii cae nuac eong nghi~p ph{tt tri~n va dang phat trien. CA 

nhung nuae "can rong mdi" thu<)c vung ehau A-Thai Binh Dmmg eUng oil rAt 

nhanh nh';ly dua nganh d~1.O t<;to mai nay va~ giang d<.tY. Nhl1n.g nam dau tMp ky 

90, 4 truoog d~i hQe bach khoa ella Singupo co chuang trlnh 3 nam dao t';lo ehinh 

quy ky su Cd di~n tir. Truang d';li hQe TUT-Nh~t Him ia truCrng d';li hoc duy nhat iJ 

chau A dua Cd di~n tir vao giang' di;lY ehinh IhLIe nhu la m<)t khoa r(cng ella 

truOOg. Cung thai gian do, hau hel sinh vicn cac khoa ky thu~t d de truang d~li 

hQe khac a Nh~t dcu dUQ'c di.lY cae nguyen If Cd ban clla co di¢n tll va hliong 
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nghicn cuu trong llnh vl!c nay. a truang D<:ti h9C Sidney Dc cling da c6 cac khon 

dao t,.w va dp bang ky su thea chuyen nganh co u.i~n tu tu nhLrng nilm diiu 90, 

lier thea kh6ng lau Iii. d.c tnIO"ng (h,i hQc Curtin vii New South Wcles. a chilU 

Au, tu nam 1980 da: c6 c~c h0<:tt d¢ng co lien quan den d~lo t~\O cel di¢n tii, nhung 

khoa hQc chlnh thu-c ve co oi~n tii trong truang d~i h9C thi chi biit (HIU tu chuang 

trlnh rn(lt narn cao h9C tq.i truang o~i h9C Katholieke (Leuuven -Bi) trang 1986 

viI den 1989 truO"ng nay dii rna nganh oao t~o CC1 di¢n tiI. Nilm 1989 Trung t8rn 

Nghicn ct'ru co di¢n tiI thuQc truang D<).i hQc Twente (Ha Lan) oUq'c thanh l~p de 

pho! hqp cac chuang trlnh nghien cUu giiing d<:ty cua nha truO"ng. Trong narn 

1990 rn¢t 10<;lt cac truang d,!i h9C & CHLB Duc, Dan M,!ch, Ha Lan, Ireland 

(chau Au) oua co di¢n tu vao giang d<;ly. TiI 1992.;.-1996 Lien Minh Chilu Au oa 

tiii trQ' o~ thl!C hi¢n dlf an TEMOUS dua khoa hQc co di¢n tiI vao giing d'.lY t~i 

cac khoa co khi cua cac tnlang d<;li h9C: TV Bmo, cru, 11J PILeo, University 

Libre Bruxelles, University College Dublin, Johannes Kepler University Linz, 

Loughborough University of Technology, University Stuttgart. 

Ok truang d<;li h9c & Anh giang d'.l-Y co di¢n tiI, bat oau tiI TruO"ng 

Lancaster, tiep thea 1.1 cac truang D~i hQc London, Surrey, Dundee, Hull, BruneI, 

Loughbarough, Manchester va Leeds. a Bac My m~c du co rat nhieu tntemg d~i 

hQc hO<;lt d¢ng trang Tinh vlfc co di¢n tiI, nhlffig cho den 1995 van chua xua't hi¢n 

nhU"ng khoa giang d<.lY rnang ten "Co di¢n tiI". Den nay hau nhu tat cii cae truang 

Oi.li hQc ky thu~t cua My oeu da c6 khoa nay. nnh den 1999 tren the gi6i co 

khoiing 90 truang d~i hQC va vi¢n nghicn diu co dao t<).o giang d"y va nghien cuu 

ve. CC1 di~n ti'r [3]. Nhln chung, co di¢n tiI duqc cai la rn¢t nganh tich hqp cac doi 

K1 THUA.T CO KHi K1 THUA.T DlEU KHIEN 
(Mechanical engineering) (Conlrol enginerring) 

.8(mg h9C may '" / -m§u khien II! dong 
• Thiel ke may ~ -H~ Ih6ng cam bien 

~e!:r~~i~:~!~~;a~!!;:~g) /ca DI~N T~(C~tu:~~I~~~,;g)TfNH 
-Thiel ke vi di~n til va IC .H~ thong thOng tin 
.Vi XLI If -Cong ngh~ phan mem 
-H~ thong giao diEm XLI Iy & Iruye"n thong .Che tc)o pham mem 

Hinh 1.1 Cdc lfnh n(r duo lao hell quail dell cO di¢1l Ilr 



tLrqng ca ban dang ton t~i ella cac be? m6n co lien quan thea hlnh thuc khac vai 
truycn thong ph,it tricn ham Jam mQt nganh h9C. De dap (mg la nganh da cbng 

ngh~, gan vai sl! thay doi trong cau tnk chlICmg trlnh giang d<)y hW1ng ky thu~t 

(enginerring), nhj~u trliang d<:ti h9C thea d~c thu ricng clla minh da (hra ra nhfrng 

chuang trinh giang d~y khac nhau, my nhien phi~m vi uao t~o lien quan den co 

di~n tt'r thuang baa gam 4 ITnh vl!c the hi~n nhu hinhl.1. a day, nhfrng van d~ 
hQc thu~t duqc coi Iii. kh6ng the thieu duqc trong thiet ke san ph&m va guy trlnh 

chc t'!o san ph.lm la: khoa hQc may tinh, ky thu~t kfch truy~n dQng co khi-thuy 

Il!c-khi ncn -ui~n- di~n tt'r, ky thu~t ui~n- di~n tt'r- vi di¢n tu, dm bien, v~t li¢u, 

di~u khien va tl! uOng hoa, dQng II!C hQC va robot, CAD/CAM, OM va co sa du 

li¢u cong nghi¢p, v ... v. Trang do nhung ChLrC1ng trinh giang di.ly duqc coi la co sa 

cho dao t<:to co di¢n tu la thiet hi di dOng co di9n (Electromechanical Motion 

Device), di~n tu cong suat (Power Electronics) va vi di¢n tu (Microelectronics), 

vi xu If va giao di~n (Microprocessor and Interfacing), ca.c h¢ thong co ui¢n 

(Electromechanical Systems), nh~p man co di¢n It'r (Introduction to 

Mechatronics), If thuyet cac h¢ thong di6u khien va dieu khien cac h¢ co di¢n tu 

(Control systems Theory and Control of Mechatronic Systems), cae h¢ thong co 

di¢n tu va cae cau truc thong minh (Mechatronic System and Smart Structures), 

cac h¢ thong co di~n tu sieu nha (Microelectromechanical Systems) va cac h¢ 

thong cadi~n tu nano (Nano electromechanical Systems). 

1.2. SAN PHAM CO 81~N Tl! 

1.2.1. T6ng quan 

Nhli v~y sl! ph<it trien khoa hQc cong ngh¢ ky thu~t nhanh chong cho phcp 

san pham, h¢ thong cong nghi¢p tien tri6n tu d<!-ng co khf hoa thOi ki dau uen 

d:;tng tich hqp co- di¢n sau do uen co di¢n tU -tl! dOng c(mg va ngay nay lo~i co 

tinh nang thl!c hi¢n linh hO<;lt, thong minh (gQi tit la san pham co di¢n tu). Cac 

san pham cO" di¢n til chi th~t Sl! phal trien m<.tnh trong n~n san xuat cong nghi¢p 

va nen kinh ic hang hoa cuoi the ki 20 va co m~t trong hau het cae nganh kinh te 

quoc dan nhu sinh hQc, y hQc, cong nghi¢p vO tn,l, cbng nghi¢p san xuat v .. V. Tu 

nhung db dung thuang nh~t nhu dau CD, may gi~t. dau video, may anh tl! d9ng, 

may photocopy, IO{li thiet hi kha lint u9ng nhung con kern thong minh dcn 

nhO'ng s~{n phfrm the h¢ nhting cam bien thong minh u.e thu nh~n cac moi tnrang 

xung guanh thea thai gian thl!C, co cae bang m'.lch st'r dl,mg d.c dO' li~u, co diu 
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"hQc t~p" ue phat tricn w sa kien thue va cae h(l kfch hO<;1t "thong rninh" de thl,l'e 

hi¢n cae nhi~m Vl,l theo yeu cau. M¢t so san philm co khil nang nhu can nguoi, vi 

ell,! eo the nh~n biet toe u<), uieu chinh toe d¢, nh~n biet duqc cac elf chi va "hQe 

btmg each nhln". NhCi'ng san phfim nay eo the sap xep theo thli tL! d¢ "thong 

minh" tang dan nhu: cae may eang el,l CNC, cae trung tam gia eong, h~ thong 

cong ngh~ gia cong linh hO<;lt (FMS), eric may cang cl,! the h~ m6i nhu may gia 

cang toc d¢ cao (HSC), hexapod, cac robot dao ngAm, nguai may va nhCi'ng nam 

euoi eua the ki 20 Ia nhilng h~ thong thiet b, "thong minh" sieu nh6 v .. v. SI! phat 

trien va tfnh n6i tr(li eua eo' di~n ti'r t<;to eho cae san pham va h~ thong thl,fe hi~n 

t6t han, linh hO':lt han, thong minh hem trang chue nang va ca trang khii nang v~n 

chuyen, giao tiep truyen thong. Xu the sim phim va M thong san xuat theo 

huang eo' di¢n ttl duang nhu Ia khang the trilnh khoi trang thaeh thue eua sl! tien 

b¢ eong ngh~ ky thu~t. Ca di~n ltl eung eap cae giiii phap tilt yeu de thoa man 

nhu cau th! truang. Cac san phfim CC1 di¢n til tieu bieu cho the h¢ san ph£m mai, 

eo the phan 10<;li nhLC sau. 

1.2.2. Philn lo~i theo IInh vl1c sit d,!ng 

Sau day la m¢t so vi dl,! phan 10<;li si'm phfim ea ui~n ul thea l"1nh vl!c Slr dl,mg: 

Trang y hqc: 

Cae lo~i thiet hi cit lap; cae thiet bi thi nghi~m ve ADN, nhfin ban phoi; cae 

may chieu cae 10<;li tia chl,!p: X, lase, caban; eac thiet bj m6 n¢i soi, v .. v. 

Trang c()ng nghifp: 

Cric lo;:ti may cang nghi¢p tl,f u¢ng duqc dicu khien khien thea chLCC1I1g trInh, 

FMS (h¢ thong eong ngh~ san xuat linh hO<;lt ). CAD-CAM, nguoi may. ca.c h¢ 

thong tl! dting, kho tang tlJ d¢ng, cong el,! v~n ehuyen thong minh, v .. v. 

Trong win phung: 

Day 1a h~ thong m,.mg cang tac, co Stl dl,!ng may tfnh (nhu h¢ thong tin quan 

II), cac thiet bi van phong (may tinh, may fax, may in laser), v ... v. 

Trong Iinh hoC}t gia dinh: 

H¢ thong thong tin ve nM eua, san pham lieu dung (audiol thiel bj nghe 

ohin, may gi~t v ... v.), h¢ thong baa v¢ nha cua, de lo~i robot phl,lc Vl,l, a to, gara 

o to tl! d¢ng, v .. v. 
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1.2.3. PMn loai thco ky thuat he thong 

Sdl1 phdm dan la nhfrng sAn pham linh hO'!-t. thl!c hi~n ch1.1c nang dUng mQt 

mloh nhtI may CNC, thiet bi v,~n chuyen thong minh, v~t gia dlJ-og thong minh 

y .. v. 

H¢ lh(fng td lU;p d.c san pham cO di¢n til trong qua trioh co quan h¢ CI,l the 

nao do nhu: 

• Day Chl(Will hip rtip dong ho, lap va h9P d<)og ca, dong bao goi, v .. v. 

• Day cllllY/IISdll xlIiit Ii vi. may nco khL, v .. v. 

H¢ rh(/nK tich IWp: nie san pham cO di~n tu thanh pMn co quan h~ m~t thiet 

oh\!: 

• TI/ d(mg hod sdn :(lui!: M thong gia cong linh hOi.!t (FMS), h~ thong san 

xuilt Ilch hqp vi tinh (OM), v .. v, 

• TI.r dejllg hod cdng l1ghi¢p dan dlff!g: thiet bj san xuat va lip fap 6 t6, tau 

thong minh, toa uha thOng minh, y ... v. 

Nhu the hi90 iJ Iren. nQi dung ella cd di¢n Itt hi filt r(log. Nhilng Vall d6 eua 
co di~n tu tren quan diem CO' khi dUQ'C cho rAng lit Sl! rna r(Jng va b6 sung ca.c 

sensor cho h~ thong ca, cac thanh phfin kich ho~t (ca cau chfi'p hanh) tien tien 

han so vai h¢ ca khf truy6n thong va duQ'C di6u khi~n bOi may tinh. Kha nang 

truyen th6ng giua cac h¢ thong tMnh pMn da lam tang CtICmg dang ke tinh nang 

clla san pham co di~n tv. De thiel ke va che t~o cac sim pharn the h~ mC1i, oguoi 

thiet ke· do mim r6 du<;IC ca.e tMnh philn ca ban clla rn9t san pharn ca di¢n tii. 

1.3. BAe TRUNG ellA sAN PH AM eo BIEN TU 

1.3.1. He thong 

D~\e tnIng ella rnQt giai phap 

cd dj~n til trang thiet kc ki thu~t 

la tfeh hQ'p c6ng ngh~ di~n ttr, 
may tlnh va h¢ thong Cd. Trang 

• 
£lau '.'ao 

Hinh 1.2 : M6 lIillll h{lp dell 

d6 h¢ thong co thuang dan gian, it chi tiet han de hu6ng tC1i rnQI M thong c6 tloh 

nang thl!C hi¢n eao han, de di6u khien, nang d¢ng han so vai the h¢ truC1c do. 

Thu~t ngu hay dUQ'c dung trang ca di~n til la h~ thong. M¢I h¢ thong c6 the 

dUQ'c xern nhtI mQt ht)p den c6 dau vao va dau ra (hlnh 1. 2). GQi 1<1 hQp den vi 
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nguoi sU: dl,lng khong quan tam trong 0.6 xiiy ra dieu gl rna chi quan tam den 

quan h¢ nMp/xuat. Ben trong h¢p den la van 0.6 eua cae nha thiet ke, la mQt to 

hQ'p lAp nip duqc s~p d~t thea m¢t thtr U! nhat dinh ve m~t logic khaa hQc. Tong 

tht cua t~p h9P nay duCJc lien ket bai m9t s6 quy lu~t va nguyen Ii. SI! ket n6i 

cua cae thanh phan trong t~p hqp nay thea tr(it tl! toi uu t<).o nen mQt h¢ thong 

dong bc'j. 

De dam bao ,moi quan h~ nh~p/xuAt cua h¢ thong, trong h¢ thong phiii c6 

yeu to dieu khi6n. H¢ thong dicu khi6n (may vi tfnh) chfnh 13. d~c di~m cua san 

philm co di¢n tu. H¢ thong dieu khiin co hai d:;mg cO ban, h¢ mi:1 va h¢ phan hoi. 

SI! khac nhau giUa chung la h~ phim hoi co thong tin phan hoi M dieu 

chinh, dam bao tin hi¢u dau ra thea chu dfch. Khi xuat hi~n sai l~ch tin hi¢u se 

co sl! phan hoi. SI! chcnh l¢ch giiIa chUng dU(Jc thi'mh pluln 50 sanh xiie dinh, CC1 

diu dilu kll/in dua ra quyct o.ioh xii li de cO cau hi¢u chinh t<:LO ra mQt thay doi 

trong qua trinh phu hqp yeu du . (xem them chuang 4). 

1.3.2. Cai thi~n cae ehue nang 

S" phfm chia cae chuc nang giUa phan ca khi va di~n tit 

51! tuang tac M thl!c hi?n ca.c chuc nang trong cac thanh phfin CC1 khf va di¢n 

tu mang Hnh quyet dinh cho thiet ke san pham. So vm nhl1ng san phAm cO kill 

truyen thong. sl! bo sung cac thanh phan khuech d<.li, kfeh truyen dQng, cae 

nguon nang luqng di?n lam cho thiet bi dan gian dang ke. Vi¢e dua cac may vi 

tinh (microcomputer) vao thiet bi trong m6i ket gino voi cae h¢ truyen dan di¢n 

phan lam cho thiet bi g(;m va linh hO<.lt han nhieu so voi cae the h¢ eua n6 truoc 

d6. Thiet ke cae ket cau nh~ Hlm eho san phim mang ttnh clan hoi, c6 th~ giam 

chan qua v~t li¢u. 51! chong rung di¢n tu b6i de sensor vi tri, toe dQ, sensor nh~y 

dao d90g va cae phan hoi di¢n tlr dLIqc thl!e hi¢n voi lQ'i the h6 trq chong rung 

kha dicu chinh nha cae thu~t toano 

Tiep theo, slf bo sung dieu khitn vong dong (closed loop control) eho vi tfl, 

tOc dc'j va life khong nhlrng t~o dU<;1C SIf "Ian theo" chinh xac cac bien tham ehieu, 

rna con lam cho M thong ho~t d9ng tLIang d6i tuyen tfnh, eho dil h~ thong cO khi 

ho~t d9ng khong tuyen tfnh. Vi~c hi) qua, khong ep bUge phai tuyen tinh d6i voi 

phan CO khf lam giiim dang k~ cong sue cho thiet ke va ehe t~o. Vi~e hi¢n di¢n 

the h¢ bien mam chicu kill l~p tdnh tl! do da cai thi~n dU<;1C tlnh thich nghi cua 

d.c h¢ thong CO khong tuyen tfnh vOi ngum v~n hanh. Ngoai fa, vi¢c tang Iuqng 
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sem.ors, thanh phan kich truycn d¢ng, cae h¢ dieu khien, d.p va cae neli· ghcp 

ui¢n trong dieu ki¢n tang d¢ tin e~y, giam gia ca va trQng luqng rna khbng tang 

khoang kh6ng gian urr JLIa den sl! phat trien cae M thong buyt phil hqp, cac h¢ 

thong d.m (plug system) va cac h¢ thong di¢n tu c6 khil nang l<l.i cau hlnh 

(rcconfigurable electronics systems) 

Cai thi¢n khil nang ho~t dqng 

HAng vi¢c ap ul,lng cac dieu khien phim hoi tich qcc, sl! chfnh xac c6 duqe 

kh6ng chi nha tfnh chlnh xac co khf cao cua cac thanh phan co khi Juqc dicu 

khi6n thl,l d¢ng m¢t chicu rna con nha sl! so sanh cua bien tham chieu uuqc I~p 

trlnh va bien uicu khicn do duqc. Vi v~y sl! chinh xac co khi trong thiet kc va 

ehe t<:t0 co the giam, c6 tht sir dl,lng cac ket cau duemg truq\:, g6i do dan gian 

hem. M¢t khia qmh quan trQng nua la cac h? thong co di¢n tu c6 kha nang hu rna 

sat l6n, rna sat thay d6i nha gi,h ph<ip bu rna sat thfch nghi (adaptive friction 

compensation). VI the xu huang thiCt ke kel cau vai rna sat Ian duqc ua chu¢ng 

hem HI. ket cau co ra. 

Ben c~nh d6, dieu khien thich nghi va'dieu khien tren co sa rnb hlnh (model 

-based and adaptive control) cho phcp ph~m vi hO'.lt d¢ng cua thiet bj r¢ng hem 

so vai dicu khien co djnh (co nguy co khbng on djnh va hOi,lt d¢ng ch~rn ch<J.p). 

SI! ket hqp dieu khien thich nghi va 6n djnh cho pbep dieu khien trang ph<:trn vi 

h0<:tt d¢ng rOng cho dong, h!c, toc d¢ va qua trlnh. SI! thl!c hi¢n dicu khien tot 

hem cho phep cae bien chuan tien den gao cac rang bUQc voi 51! ciii thi¢n nang 

Il!e dang ke. 

Bo sung nhiIng ehue nang mOl 

Olc h¢ thong co di¢n tir cho phep thl!c hi¢n cac hO'.lt u¢ng rna chi co voi 

di¢n til so (digital electronics) moi co the thl!C hi¢n duqc. Ngoai ra co m¢t so 

chue nang rna chi san pham co di¢n tu mai co nhu: 

- Chan doan loi va giam sat: cling voi 51! gia tang thanh pMn di¢n tiI, tinh nang 

lhl!C hi¢n tl! d¢ng, dO phuc ti,lP cua h¢ thong va yeu cau cao hem ve d¢ tin cJ).y -

an toi:m, chu-c nang chan doan 16i va giam sat dLIqc b6 sung va tra nen ngay 

cang quan trQng. 

- Djch vl,l tir xa (telcservice) cling la rn¢t chuc nang mai cua san pham co di¢n 

tiI do nhu cau tai cau hlnh h¢ thong va h,lO uufulg theo yeu duo 
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Co Ilt/ film fii, d{ic t/"lmf.!. Clla Stili phtl'm ca di¢1I flf so \'(!i stln phi/m ('(1 khi 

tmY/1I fh({l/g nlll( sou: 

Truven thona ---1- Cd dii'm tv 
If' Bo suna _cae tha~!2 pMn Tich hqp cac thanh eMn (pMn cltnil 
1 Cong kenh 
2 Cd cau phCrc t<~p 
3 Truyen d<;lt qua cap 
4 Khoi thanh Dhan ket noi 

Elieu khi{in dan alijn 
5 Ket cau clIng 

6 Dieu khien mN chieu, dieu khien 
tuyen tinh (analog) 

7 Chfnh xac nhCr dung sai nho 
8 Cac d<;li lugng kh6ng do dugc thay 

dbi luy ti~n 
9 Kiem Ira dan gian 
10 Nang Illc an dinh 

1.3.3. Giiii phap rn6dun, 

thiel ke s:ln philm c<1 di~n tit 

Giai phap CO di¢n tu trong 

thiet ke ki thu~t lien quan den vi¢c 

cUng cap mOL cau true trong do sl! 

tich hqp thanh mQt h¢ thong thong 

nhat cua d.e eong ngh~ khae nhau 

dLn/C thict l~p va danh gia. So do 

khoi v~ h~ thong toan b¢ (mOt san 

phfim CO di¢n ttl) nhu v~y tren co 

siJ cae khoi xay dl!ng ho~c cac 

modun thanh pMn duqc the hi~n 

trong hlnh 1.3 [ 1]. Thuat ngiJ 

m6dun iJ day duqc dung v6i nghia 

rQng, co th~ la mQt h¢. thong baa 

g6m cac modun con kh<ie ho~c la 

t~p hqp cae taj li¢u. Vai tro cua cac 

modun co th~ xae d!nh nhu sau: 
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Gon 
Co cau dan gian 
Truyen oat qua bus ho~c kh6ng day 
Cac khoi dan vi tll Iri -
Tlch hqp bEing gUB trinh XLt Ii thOng tin (pMn meml 
Ket cau dan hoi vCJj giam chan nha phan hoi diem 
tu 
Dieu khien khOng tuyen tfnh (digital) ph an h5i kha 
lap trinh 
Chinh xac nha dieu khien phan hoi va do luang 
Dieu khien cac d<;li ILIang kh6ng do dllOC 

Giam sat vai ch~n doan loi 
Nang Illc h9C t?P 

r Modun giao dien I 
(Interlace Module) 

I Modun phan mem I 
(Software Module) 

I I 
Modun xv Ii I 

(Processor Module) 

j 1 
II Modun truyen Ihong l)1 
(Communication Module) 

J 1 
Modun kfch truyen dqng I 

I 
Modun do kiem 

(Acluation Module) (Measurement Module) 

j 1 
Modun tap hap 

(Assembly Module) 

I 
MOdun moi trlldng 

(Environment Module) 

Hinh 1.3: Sail phdm cat/lenlli" 
Iheo modllli 



a. Modon moi tUlang (Environmvnt modolv): 

M()dUII m6i lTlrt'fIlg lien quan den d.c thong so ben ngoai nhu ph'.l1n vi nhi¢t 
d<), die yeu t6 1,"li tn;mg v .. v. se tac dQng den hO<;lt d(mg eua sim ph<1rn dong bQ. 
Trang thiet ke tcing the. cac tham so nay thiel l~p 10Q.t di~u ki¢n bien. rna san 
phil.m ph,li ton t~i va ho~t dQng trang do. Do v~y m6dun moi truemg phai baa 
gam cac net d~c trung nhu d.e tieu chm1n va quy chuJn Ihl.!c teo 

b. Hodun tc;p hqp (A ... mbly modul.): 
Modun ti)p }WP th~ hi~n 51,1" th1,1"C hi¢n v~t li ella cac thanh phan cau true va 

thanh phan co ella h¢ thong. Modun nay lien quan truae hel tm eae tham s6 nhu 
tfnh chat v~t li¢u. cach hOQ.t d(mg clla eau truc, hlnh dang va tlnh huang thl,fe 
hi¢n. Dau VaG mod un t~p hqp bao gam cae ehuycn dQng do modun kfch truyen 
dQng (actuation module) cung cap cung vai eae di6u ki¢n dU"Q"c xac djnh bOi. 
m6dun moi truang. Dau ra clla mOdun t~p hqp lien quan tai dang rnQ.o clla san 
pham vi v~y no phai ehua dl!l1g yeu t6 tham my va the Slr dl,lng theo tieu ehuJn 
v¢ sinh khoa hQc. 

c. Modon do ki~m (MvGsurG'mtnt module): 
M6dul1 do kiim lien quan tm ca.c phuong phap si'r dl,mg ca.e 10Q.i sensor de tl,l 

t~p ho~c cam nh~n thong tin ben ngoai nhU" tr<:tng thai clla tra va trQ.ng thai eua 
m<:teh ditu khi~n trong. Thong 56 dau vao la d.e tinh CMlt v~t Ii clla mod un t~p 
hqp eon thong so dau ra lien quan tai bi'tn chat thong tin dU"Q'c truyen. NhiIng 

thong tin nay thlIemg pbl,le Vl,l nhlI la duu VaG bQ xU Ii, dlIt;1C xU If roi dlIQ'e gui tai 
mOdun kieh truyen dQng (actuation module) M tht!c hi~n cae ho~t dQng dlIQ"e 
yeu cau. 

d. Hodun klch tru.,vn dc;ng (Actuation modul.) 
Modlin kich truye"n d(mg th~ hi¢n "ca bap" dUQ"c yeu cau trong h¢ thong de 

thay dbi cac dieu ki¢n clla h¢ th6ng. Cac dieu ki¢n dau vao mOdun nay dUQ'e 
thiet l~p bai dau ra eua mOd un xU Ii eon cac dau ra dlIt;1C xac djnb bCri. ki~u 
chuy~n dQng dlIQ"e yeu cau. 

t. Modon truy,n thong (Communication module): 
Moduli truyln thong thl,fe hi¢n truyen thOng tin giua eae mOdun trang phQ.m 

vi h¢ thong. Cae tr~ng thai cua dau vao va dau ra phl,l thuQe vao ban chat eua 
thong tin dUQ'c truyen. khoang each truyen va moi truemg dang thl,fc hi~n. 

r. Modun xU Ii (Processor modole): 
Moduli xlr Ii lien quan t6i vi~c xU If thong tin do m6dun giao di¢n va rnodun 

do kiem cung cap. Cae tham s6 dau vao gam cae thong so do dlIQ"e. cac thiet l~p 

yeu du va cae thong s6 h~ lhong nhu toc dQ v~n hanh v .. v. Dau ra tir modun xu 
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If quyct dinh W hOl;1t dQng cua modun kich truy€n dQng va cung cap thong tin tai 

m6dun giao di¢n. 

g. Hodan phon mem (Software module ): 

M(Jddutl phdll miim bao gam cae chi th! hO<;\l dQng va thu~t tmin xae dtnh 

dil.l1h eho h¢ thong va di€u khien hOi.lt dQng clla mMun xir Ii. Dan chat va hlnh 

thai clla mod un phil.n mem co moi lien quan v6i ban chat va CC1 cau clla moo.un 

xu Ii. 

h.Hodun gloo dltn (Intorro" modulo): 
Modun giao di¢n lien quan tai vi¢c di chuyen thong tin giUa cac muc trong 

h¢ thong va iJ t<;\i mue cao nhat, cung cap giao di¢n nguai - may dn thiet cho 

truyen thong tin eua nguai su dl:lllg. Dau vao va fa m6Uun giao di~n lien quan 

o.en ban chat thong tin truy€n co lien quan. 

1.3.4. Co di~u tii troug che t~o may 

Til quan o.iem thiet kc tren c6 tM thay, thtfc t6 trang cong nghi¢p co nhiing 

san pham CC1 di~n tu khong baa gelm tat ca cae modun neu tren. Tuy nhien mQt 

san pham cd di¢n tir trong che t~o may thl khong the thieu dl1qc h¢ kich truyen 

dQng, cae cam bien (sensor) va bQ dieu khien. D6 HI nhling thanh phan luon hi~n 

di¢n lrong mQt sin phftm cd di¢n til o.em (vi dl! nhu may cong CI,l CNC). Hinh 1.4 

the hi¢n Sd del kh6i ben trong mQt thiet bj nhu v~y. T6i thi6u cong tac thiet ke 

Tin hicu vao 
~ May vi tinh Krell truyen dong 

~am bien I 

Q . 'h' I ua tnn 
Tin hiclLni 

llinhl.4 : S(1 d(j' kh61 Clio m¢t san plufm co d/¢n tl/" 

mQl san pham CC1 di¢n tir phiii giai quyet duqe van de vc thanh philn ket cau kich 

truyen dQng - thtfc hi¢n qua tdnh -dm nh~n - xir Ii (may tfnh). Cao hem, san 

pham Cd di¢n til c6 sl! truyen thong trong qua trlnh giiia cac h~ thong ket hqp va 

giao di¢n vai nguoi sir dl,lng rna h¢ thong san xuat linh hOl;1t (FMS) lit mQt vi o.l,l 

di~n hlnh. M('lt san pham Cd di¢n tir nhu v~y thuemg c6 dll cae thanh philn d~c 

trung nhu duqc the: hi~n d hlnh 1.3, khi 0.0 bieu d6 khoi x;1y dl!llg hlnh 1.4 c6 the 

chuy~n sang d,.mg nhu hinh 1.5. 
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J llnh 1.5 the hi¢n su do khoi ella mot day chuycn san :'(mYt, vai gia thiet phdi 

JU0c c:lp vii gia e6ng twae h(t tren h¢ thongl- may e6ng elf CNC, roi chrqe \'~n 

ch\ly~n v~ phiil hi¢n ban thimh phi;m hc)ng b('ji h~ thong 2 - d,ly chuy~n v,-}n 

chuy(:n. Siln ph[lm oLIqe ho~m thi¢n bl1i may C7\C- h¢ thong 3. Trang so do DM 

the hi¢n hinh dang- hay Iii mMun hip rap eua cae h~ thanh phan. To.111 b(l h¢ 

thong dvqc d~t trong ll1(lt m6i truang CIJ. the, nei quyb dinh cae oieu ki¢n bien 

ho~t dl)ng eua h~ thong. Tin hi~u V.10 tUng h~ thong tuy theo nhi~m v~ oieu 

khien eua tLrng M rna e6 the Iii toc dQ cat eua may CNC (h~ thong I va 3) ho~e Iii. 

thai gian de' phat hi¢n V! trf eua ban Ihanh phiim (j day ehuycn v~n ehuyen 2, 

eiluiln bi eho vi¢c cap ban siln phdrn vao h~ thong 3. Cae h¢ thong thanh phan, 

ngoai vi¢e chju dieu khien eua may trnh trong h¢ con duqe oicu hanh hai may 

tlnh trung tam de phoi hqp hOi;lt dQng cua 3 M thong thong qua mddun truyen 

thong cua h¢. 
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Hinh 1.5. S(ld!! klltj,' Clia m(i/ sail phdm Cif Jlflli/( - duy chuyf'n sail XI/UI. 
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CHIllING 2. cAc THANH PHAN * TRUlIG CIiA SAN PHAM cO" UI~N T~ 

2.1. MODUN MOl TRUONG 

Modun m6i truang hloh Ih~mh tir dicu ki¢n bien ho~c cae tieu chm'lll, quy 

tac thlfc Ie va chue nang thvc hi¢n ella h¢ thong. Modun m6i tnlOng vira dong 

vai tra dall vao vira dong vai tfa dau ra eua ca h¢ thong san pham (di~u ki¢n bien 

va tieu chu{ln) bUQc h¢ thong co cae chue nang thlfc hi¢n, phl,lc v~ mOt my.c dfch 

C1.] the: nao do. Vi dy., m¢t xe tiii co b(l giam x6c thong minh. B¢ giam xoc oay 

co the chioh sao cho xe ch<;lY !ren dllOng xoc, khi qu~o ho~c chuyc:n dong tren 

duang khfip khenh v .. v cung y nhu dang ch~y tn!ll duang ph<1ng bang. Truang 

hqp nay do nhap nh6 m~t dUOng 1a mot di6u ki¢n bien (thuQc mOdun m6i 

t[lIang) de lhiet kc b¢ ph~n giam xoc "thong minh". Ho~c mOt may <'lOh It! d(lng 

dieu chinh lieu Cl,t thea ham anh sang, nhi¢t dQ, dQ am, khoang dch. D~ Slr 

dl,lng lo~i may anh nay, tat ca nhung gi can lam Ia chla may anh vao ml,lc tiell va 

nhan may. May anh sc ttf dOng dieu ehinh tieu elf, dO rna ong kinh va toe dQ rna 
eua s~p. 

MOdun moi truang kh6ng hi¢n di~n trong san phAm co di~n tii, tuy nhicn VI 

co di¢n tiI lien quan d den vi~c thiet ke si'm phflm nen trong nghien cCru san 

pham CC1 di¢n til mOd un moi truang can duqc quan {[im dung muc. Cae dieu ki~n 

bien nay t'!-o cho san phftm tuy thea chue nang ho,!-t dOng ma e6 nhfrng hinh dang 

( tuc mOd un t~p hqp) d~c tnmg ella minh. 

2.2. MODUN TAp HQP 

MOdun t~p hqp la taan bQ h¢ thong co khi, the hi¢n ket cau hlnh dang CC1 sa 
cae san phftm. N6 baa gam chi tie'!. cym CC1 khf, trong d6 d~c bi¢t la cae khung 

~ lap rap eho cac modun kh<ic, eac chi tiet siI dl;mg lam v~t lien ket, v~t trung 

gian ghep noi, v .. v. M6i mOt san pMm e6 mOt each the hi~n hlnh dang khae 

nhau, lien quan den mye dich phl,lc Vl,l ella san pham. Thuemg cae ehi tiet thanh 

phan duqc thiet k€ va ehe tQ.O, sau do duqc hlp ni.p thea ban ve tap ghcp. MOdun 

t~p hqp kh6ng phai Ib. m(H d~c diem rieng ella san pham CC1 di¢n tii. Cling nhu 

ca.c san phdm CC1 khf khac, san pham co di~n tii can c6 mQt hlnh dang mang tlnh 

th,1m mS', d~c hi~t dap ung duqc khii nang Slr dyng thea ehuan v¢ sinh khaa hQe. 



Il1nh 2.1 the hi¢n m~t m6du l1 t~p hqp c6 kha nang Hi p l;jn s<'1.Il pham cua de 

hang san '(ual khac nhau nha che t<;\o theo m6 dun. 

ClylME 

Cly HITCH 

C~CIE ---e 
"'!i~,.. Cly MEFOM C~ HITECHCO 

C~ECE 

IUnlt 2.1: M(iy cOlIg ql co Call lIinll 1110\' {Mi' 

2.3. MODUN DO LUONG 

Modun do luang la h~ Ih6ng (hlnh 2.2) duqc Sll dl,mg rat phO bien trong 

cae san phdm co di~n III va thuung cau {'.IO Ilr 3 thanh phan: 

Oai Iln;mg d'~""""--I Cam bien 
duqc do 

Hi n ttl! Gia COng lin f-=::-l 
hi~u I lolll; '--_,--' 

Gici trj 
dat luqng 

Dat luang da 
dlfac xli Ii 

SO xu If M6dun kich 
lruyen dqng 

W"h 2.2: IN lilt/nl: do n; cae Iluillh pluill 

- Cdm I,ien (sensor) cam nh~n d',li luqng dang duqc do bang each sinh t<,ti 

d~u ra cua n6 m¢1 tin hi~u lucmg dng. 

- Gia c611g lill hi~1I (signal conditioning): chuy~n d6i de lin hit;:u Ilr cam 

bien thanh tr<.tng thai phu hgp de ho~e hi~n th, ho.)e V30 m6dun xli Ii. Ihl!c hi~n 

xich dieu khien, 
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-I/{' tlu{lIf!. IlIiil tht (display system): ndi tin hi¢u ra tir b9 gia cbng tIn hi~u 

oUtlC the hi~n duai o~ng can so so vai oem vi do (hien th! so) ho~e d<;lng bicu db 

(hien thi tlIcmg tl! ). 

Kili thh;, 1,:IiI~; l/u{lIg do, pluii xeJII xa cde bU(fe sou: 

I. Nh~n di.mg ban chat eae yeu c::iu ella phep do, d6 la d.e bien ph,\'i do, gia 

trj danh nghla eua n6, vung gia trj, dO chinh Xil.c, toe d9 phep 00. d9 tin e~y va 

m6i trlIang thl!e hi~n phep do. 

2. Nhi}n d<:lng oa.u ra khoi h¢ thong duqe yeu cau, tue xem xct di.mg hien thi 

yeu cau va xcm xet li~u nglIai ta ooi hoi so do la mOt philn ella h¢ thong oieu 

khien (vi dl,l, cae ung dl,lllg dieu khiin co the yeu cau dong di~n tir 4 de'n 20mA). 

3. Nh~n d,!ng cae sai l~eh co th~ eua ca.e cam bien, trong 06 phai xem xet 

den cae tham s6 nhlI: toan thang do, dO ehinh xtie, tinh tuyen tinh, toe dO dap 

Ung, di? tin e~y. kM nang duy trl, tuoi thQ, ngu6n di'p, v .. v. 

4. ChQn giai phap gia eong tin hi~u phu hqp. 

2.3.1. Cam bien (sensor) va b(> cbuyen d6i (transducer) 

Thu~t ngiJ cam biln (sensor) thlIang duqe hicu la phtln til sinh ra tin hi~u 

di~n ttIemg quan vai d'.li luqng khong di~n mang o~c tfnh ella qua trlnh. Thu~t 

ngiJ b¢ ehuycn doi (trallducer) nhieu hie oU<Jc Slr d~ng thay the thu~t ngu 

sensor. Traducer ouqe oinh nghia la cae thiet bi ehuyen Sl! hien thien eua o<:li 

luqng nay sang sl! bien thien ella d~i luqng khae. 

Trong ehc t~o may, cam bie'n con e6 the ouqe hieu Iii. cae thiel bi ehuyen 

mQ.eh oong di~n. duqe kich hO'.1l d¢ng bbi m¢t solo~i ehuycn oOng Cd khf (ph:~.m 

vi ap dl,l.ng nhi6u nhat eua lo~i cam bien nay Iii. trang cae may W dOng, ndi m¢t 

chu ki ho~t d(mg holm thi¢n duqe dieu khien W d¢ng nha dong mb cae m~ch 

di¢n thea tuan W thleh hQTl). Trang cae m'.lch dieu khicn khoa lien d(mg, dm 

bien la 10'.1i hO<:J.t dOng nhu thiet bj an tO~Lll, dUng may moe. phat ra tfn hi¢u canh 

baa ho;!.e nbay s<ing khi di~u ki9n ho;;tt oQng kh6ng binh thuang (duge oung 

lrong thiet hj eong nghi¢p tl! d(lng ue bao v¢ thiet hj va nguai V(lll hanh). Sensor 

con co nghia rOng hem, co the duqe hieu nhu lit thiet hj ngat ket noi di~n khi 

thanh phan eua thic·t bj ho~c mQt v~t the' tie'p c~n vao vi trf dil duqe chQIl tru(Jc 

(thuang dWK dung trong cae day ehuycn v~n chuycn ... ). Nhu v~y y nghia eua 

scnsor la kha fi?ng. Vi¢e thu ouge mOL luqng 16n thong tin dn thiet ehi co the 

thl!e hi¢n duqc khi Slr dl,lng cae sensor hgp If . 
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2.3.1.1. Thuflt ngf' 

M(lt s6 lhU(~t ngCi' dU\1e Slr dl!ng de xae dinh d~c tinh ella sensor {transducer 

va h¢ thong do 111: 

1'0(111 rhallg (ral/ge): khoang gi0i h,~n, rna d.c tin hi~u rlfiu vao co the thay 
doi. 

Sai l¢ch (error): dO chenh l¢ch giiIa ket qua do va gia tri th~t clla d'.!i IUQ'Ilg 
dang duqc do. 

D(i cfIIll1t .rae (urrurary): muc do ella d'.!i luqng rna phep do eo the phan 
bi¢t duqc. 

Dq I/h(ly (sellsifi)"il.v): ty I~ tin hi¢u ra tren dan vi tin hi~u vao. 

Sai '¢eh khlmg lUY(;11 {Inll (llon-lil/carity): chenh I~ch trang m6i quan h~ 
tuyen tinh bai cac phuang phap ket n6i di~m (hiu - diem cuoi cua to~1.I1 thang 
dfiu ra . 

Klld lIalig lifp /qi (repeafahility) : khii. nang l~p l':Ii tin hi~u ra khi cung gia 
trj dau vao (kh6ng ng~t cam bie'n khai dau vao ho~c kh6ng co SI! thay doi moi 
truang). 

Khd liang tid hi¢n /qi (rcproJlIcibili1.v): khil nang cho cung tin hi~u diu ra 
khi do mQt dau van kh6ng doi trong m¢t s6 Ian do (co s\.f thao Mp cam bien), 
dW:;Ic the hi¢n bang% toan Ihang diiu ra. 

Dr dn Jillh (stahility): khii. mlng cho cung tin hi¢ll dau ra khi do mOt diu 
vao c6 djnh trang su61 mQt khoiing thai gian. 

Ddi che'! (dead hand): dili cae gia trj dau vao, t~i do chua co gia tri ra. 

D(1c fuy6! ([nh (stalic characteristics): cac gia tr! nell tren duqc cho trong 
cac dicu ki¢n In.mg thai on d~nh (khi dm bien dii. dLfqc d~t vao tn;l.I1g thai ho'.!t 
dOng va dii. nh~n duqc mOt so tin hi¢u dfiu vao). 

D~1c tll,Vell d<Jng (dynamic characteristics) the hi¢n moi quan h¢ cae gia trj 
xuat {nh~p trang khoang thai gian tll di~u chinh den 60 djnh. 

2.3.1.2. Phan lo:;ti dm hien 

a. Theo d.ch thuc cung cap thong tin cho h~ thong dicll khi~n may, sensor dU'qc 

chi a thanh 2 nhom: 

- LO~/i Jo (sensor lien tl,1c): day J3 cac IO<:,-i sensor do cac bien V*I Ii nhLf: V! 
trl, toe dQ, nhi¢t dO, ap sufit, h!e, di~n ap,. dong v .. v va cap dflu ra, d¢ IOn clla 

bien Ii!i m¢t thai di~m dieh. Cae cam bien nay co th~ 13 loq.i tuang II.[ ho~e s6. 

- LO(li phaf hi~;n tlldnh phdll (sensor s\.f ki~n) : cac sensor phat hi¢n vi¢c xily 

ra cua mOt sl! ki~n el! the (vi dl,1. SI.[ hi¢n di¢n ho~e viing m~t m¢t v~t th~ duqc d~t 
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t'.li m(lt vi tTl nhat d,nh) va bieu th! 51! ki¢n vai mQI tin hi~u so- Miura (ON/OFF). 

Cic sensor IO<;li nay luon Iii. so (digital) thea nghia rAng chung ho~c lIt ON ho~c 

OFF. 

Tiep theo, sensor do co the lIt lo~i do gian tiep ho~c trlfc tiep. sensor phat 

hi~n thanh ph{in co tht la IO'.li tiep xuc ho~c khong tiep xuc. 

b. Dl!a thea nguyen 11 chuyen d6i, cam bien do c6 the la: 

Chuye'n ddi di¢1l trr/: trong do d<:li luqng khong di¢n bien d6i lam thay doi 

di¢n tri':1 eua no. 

ClIllYt'/1 ddi diifll ru la d.c chuycn d6i lam vi~c dl!a tren cac quy lu~t ve ll!e 

di~n tu. D<:li luqng kh6ng di~n lam thay doi cac th6ng s6 m,!-eh tu nhu: di~n dm 

L. h6 cam M, dQ tiI tham J.l, tLr thong cD. v ... v. 

CiIUyill ddi flnl! diifn la cae chuyen d6i lam vi~c dl!a tren hi~n tuqng tinh 

di~n. D'.li luqng kh6ng di~n lam thay d6i di~n dung C hay di~n tich ella no. 

Chuyin do'i hoa di¢1l HI. cac chuyen d6i dl!a vao hi~n tuqng hoa di~n. D~i 

luqng khong di~n Hlm thay d6i di~n dan, di~n cam, suc di¢n dQng hoa di~n, v ... v. 

Chuy/n dr/i IIhi¢t di¢n la cae chuyen d6i d.,a tn!n hi~n tuqng nhi~t di~n. 

DL.li lm;:m.g khong di~n lam thay doi suc di~n d¢ng, nhi~t di¢n hay di¢n tra clla 

no. 

Chu5,'/n rldi di~;11 tu WI ion: trang do d<;li IUCJI1g khong di~n lam thay d6i dong 

di¢n tu hay dong ion ch'.lY qua no. 

ClllIY';" do"/" itt(mg tIi dl!a tren hi¢n tlrQ"ng c(lng huang tu h<;lt nhan va c(jng 

huang tiI di¢n tii. 
Cam hiell th/jng minh: ehuytn doi sa cap tren co sa cong ngh¢ vi di~n tii c6 

kh'l nang chuyen d6i nhieu d<;li IUCJI1g khac nhau v6i khoang do khae nhau va co 

khii. nang chuang tdnh hoa va tl! dQng xu Ii ket qua do. 

c. Dl.ra tren nguyen 11 anh huang v~t Ji- nguyen Ii do. thong qua cach su dl:mg 

d<;li lUCJI1g do, sensor do dUQ"c phan thanh IO<;li: 

- Sensor tfeh qtc t'.to trl!c tiep tin hi~u di~n nhu: ap di~n (piezoelectric), cae 

phan tu nhi¢t (lermoelemente), cam bien Wiegand, v .. v. 

- SensuI' tllli d{mg t~o anh hL1i':1ng t6i de tin hi~u dj~n nhlI cam hie'n thay doi 

di¢n tra thong qua nhi¢t, tlr cam, sensor ban dan, v .. v. 

d. Dl!a tren co sa cac d~i IllCJI1g dau ra 

Cae phep do trang ca khf thllCmg la do luqng chuyen vj , toc dQ, Il!c, ap suit, 
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lUll luqng, mlrc chat long, nhi~t dQ va ph,it hi¢n thanh ph.-in (proximity) v~ kh6ng 

gian va thai gian. 

Cam biell do chuye'n \'i: a cam bien nay phep do c6 th~ duqc chi a thanh 2 

nh6m, lo~i lien quan oc'n chuy~n d(Jng thfing va lo~i W11 chuyc'n d(Jng goc. LO<;Li 

sensor voi chuyen d¢ng thang co th~ duqc str dl,lng de kiem soat chi~u day ho~c 

cac kich thtroc cua kim 10,!-i tam. khe hO' cua cac con lan, vi trl ho~c s,! hi¢n di~n 

cua mQt chi tiet, kich thtroc cua mQt v~t the, V .. v. LOf!.i lien quan den chuy~n 
dQng g6c su dy.ng de' do dQ dich chuyen goc ciia mQt trl,lc. 

De do chuyen vi co the dung chiel ap (potentiometer) (hlnh 2.11), th11.11h 

phan tenxa (strain-gauged element), di¢n dung (capacitive element). bien ap vi 

sai (differential transformer), bQ rna hoa 

quang h9C (optical encoder) va cam bien 

khi nen (pneumatic sensor). 

Cam bien do t(/c dQ: lo'!-i sensor nay c6 

the do toc d9 g6c va toc dQ tjnh tien. D6 Iii 

cac b¢ rna hoa quang h9c gia s6 

(incremental encoder) va b.? do toc d9 goc 

(tachogenerator). hlnh 2.3. 

Cu6n quay 

=v~t= 
Hinh 2.3. Nguyen Ii CliO h¢ do 'o'c d¢ 

Cam bie'll do IW: do ll!c co the dlfqc xac dinh qua nhltng d<!-i luqng trung 

gian nhu khoang dich chuyen khi dung te bao do h,rc tenxa (hlnh 2.12). 

Cam hiefl do op sud!: thong qua bien d,!-ng deo do chenh l¢ch ap t,!-i hai phia 

m~l.llg ngan (hinh 2.4), dall ch~n ho?c 60g nh~ mQt so sensor do chuyen dich. 

Manq 
l 

Di~n tra bien dang 

= 
I 1111 

.p 

Hinh 2.4 . Ctim hie;l mall}.? op It/c 

!1:b-
Tebaodo 

ilp suat cMnh 

.p 
khtmg khi 

Ilinh 2.5: Cam bit);) ,'I sai lip fl/c 

Cam bie'" do hru hWnx: duqc Slr dl,lng do dong chat long ho~c khi. Theo 

cong ngh~ do no duqc chia thanh 9 nhom chlnh. Trang do, ap vi sai (differential 

pressure flowmeter), di¢n tfch bien doi (variable area flowmeter), chuyen vj 

dlIo'ng (positive displacement flowmeter), tuabin (turbine flowmeter) thu¢c lo~i 



cong ngh~ truyen thong, dao dQng (oscillatry flowmeter), oien Ill' 

(electromagnetic flowmeter) sieu ,1m (ultmsonic flowmeter). kh6i hlQ'Ilg (mass 

flowmeter) thuQc ky thu~t moi han. NhiIng cam bien hm luqng thuang dw,"1C 
dung nhilt 1a d,!-ng tam co 16 thong qua bien trung gian ap suat (differential 

pressure flO\\,meter) ho(\c d~ng tuabin thong qua sl! quay clla roto c6 v~n toc 

g6c ti 19 thu~n v6i toc dQ lUll iL1Q'Ilg (turbine flowmeter). 

Cam hicil do mite ehiit Icing c6 nguyen Ii ki~m soat chuyen dQng cua phao 

ho~c chenh I¢ch ap Il!c nhu tren hlnh 2.5. 

Cam bi/II nhi{'I: a day 51! thay doi nhi~t 00 dan den sl! gian ho~c co v~t cht:lt 

ran, long ho~c khf, t<;to nen sl! thay doi di¢n tra cua day dan ho~c ban dan. Cam 

bien nhi¢t co the SLr dl}ng nguyen Ii clla bimetal, cam bien nhi¢t di¢n tra, di¢n 

tnJ nhi¢t (hlnh 2.13), c~p nhi¢t ngau (hlnh 2.14), v ... v. 

Cam biel/ do klwdng cach la cac sensor duqc su dl,lng o~ do khoang cach tu 

mQt diem churin den mQt v~t the. MQt so cong ngh¢ duqc SLr dl,log M phat ttien 

dc 10'.li sensor nay la anh sang/Quang hC)c (light/optics) nhin bAng may tfnh 

(computer vision), song cl!c ngan (microware) va sieu am (ultrasonic). Cac 

sensor nay co the la tiep xuc ho~c khong tiep xuc. Da s6 sensor khong tiep xuc 

lo~i nay hO':lt dQng tren co so v~t Ii truyen song. MQt song dLIqc phat t'.li m¢t 

diem chuAn, vao thang do dLIqc quye"t d!nh ho~c bOi thm. gian truycn tu diem 

chufln toi dfch ho~c boi 51! giiim wang dQ khi song truy~n de~n dich va phan hoi 

ve diem chuan. Thai gian truyen duqc do hoi phuC1ng phap thm. gian bay (Time

Of- Flight, TOF) ho~c di~u bien tan 56. 

Cam hie'n nhrjn dqllg thanh pliti'n duqc 5lr dl,lng de xac dinh lUang quan giiia 

mQt v~t lUO'Ilg d6i so v6i v~t khac, ho~c d~t den mQt vj trf Cl,l the, ho~c m¢t v~t 

co/khbng co m~t t~i mQt vi trf Cl} the. D6 co the la dm bien tiep xuc va khong 

tiep xuc . 

• Cam hicil tie'p Xttc: day Iii cac eoug (de giiJi I/{;m lianli Irillh duqc dung 

trang chuytn dQog han may cua dc may cbng c~' tI.! o<)ng Iwife vi cdng lac 

(microswitch) yeu ctlU co tie'p xuc v~lli vH,!c ho~t o¢ng nha de dong tiep XllC, 

duqc ling dl,lng de xac dinh sl! hi~n di¢n cua m¢t v~t tren bang chuy6n. Khi 06 

trQng luqng cua v¥ tren bang oe len 10 xo nh~y tai nam du6i bang, 10 xo chuyc"n 

d9ng co tac dl,lng dong, ngat m':lch (bi oQng) lam dLrng bang. SI! nh~n d,:mg nay 

dLIqc may tfnh XLr Ii va phat tin hi¢u dong m,!-ch (ach cl!c), bang l<;li tiep tyc ch':lY. 
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Lien ket Vcr, 
bi':n ngrX:1 

Hillh 1.6 Sensor /um IIC 

lien Kat vOl 
oon ngQiu 

6ng IMuy 
tlnh 

• Cam })I(,'n kluJng rilp xuc : nhu sensor luai tit (magneric reed sensor), cau 

t~o gam hai tie'p diem v4t Ii~u feromagnctic dugc d6ng kin trong mOt ong thllY 

tinh nha chua day khi tra -nita. Khi mOt piston co nam cham vlnh clru. duqc dua 

den gan cam bie'n. hai tiep di~m hut vao nhau va thl!C hi~n dong m<.lch di¢n. Khi 

piston fiJi xa. hai tiep di~m cung tach ra. Day la mOt loqi sensor nh~n dl!-ng 

kh6ng ticp xuc. thlICmg dW;J"c su dl,lllg de cam nMn vi tri cua tay don piston 

xilanh khf nen va goc 

quay trong cac thanh 

phan kfch truyen dOng 

tron nhlI toc ke goc 

(tachometer) va dlIQ"C 

dung rQng rai d6 kiem h~i 

51! d6ng kin clla cac canh 

ClIa trong thict b! c6ng 

nghi¢p NC (hlnh 2.6). 

• Cam hiell nhi)n 

dgllg di{'fl ((im (inductii'e 

prox{mity sensor) ia 10<;li 

nh(m d,.mg khong ticp 

xuc. SU dl:mg de nh~n 

d{lng v~t kim 10<.li ca.eh 

llinh 1.70: Cdm biell nhljn dqng difl1 cdm 

KhOng co vat the 
Villl,en vao gan se~so 
~ 

~x''':: lJ\fVI Ji 1\ -0.' . 1 l U U~glmg 
_ .. ___ --'1. 0" Do~~ tin hl~u dau ra . 

Hinh 2.7b: Hill! Ih.1 dao d(lng Clla asci/atn/" va 
dnqll fin JII¢1I ddu ra 

kh6ng xa. Cae thanh phan chinh ella sensor nay dUQ"C the hi¢n 6 hlnh 2.7a. Cam 

bien di¢n cam su dl,mg nguyen If may t~o daa dQng dong xoay (Eddy Current 

Killed Oseilator-EKCO). Khi cap nguon, oscillator hat dau dao dQng 6 t<:1i mQt 

tan so cao (200 Hz) va phat ra mQt trlIbng di¢n til. Neu mOt v~t kim 10<:1i vao grin 

trlICmg tu- nay. chung se bj cam dong di¢n xoay. Oscillator lu6n yeu cau nang 

IUQ"ng M giil dong di~n xmiy nay. Khi v~t tien vaa gan sensor hOO. dong di~n 

xoay se tang, 1<).0 nen tai 160 hoo trang oscillator. Khi tai tra- nen qua IOn, dao 

dQng se tat dan (hlnh 2.7h). m'.lch trigger giam sat dao dQng cua oscilator. thay 
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doi tnJng thai ella thiet bi 

ehuyen doi m<!.eh thea do<!.n 

tin hi¢u dau fa. Di~n ap dau 

ra clla oscillator b trang thai 

011 khi nh~n d~ng duqe vat 

the. 
Ban 

chuyen 
~ch d 

• Cam hie"n nh~n dfJng 

di~n dung (capacitive 

proximity sensor) la 10'.1i nh~n 

Hinh 2.Sa Cam bien nJuJIl dang di¢n dung 

d'.lng kh6ng tiep xuc Slt dl,lng 
Khdng c6 

d~ pMt hi~n sl! hi¢n di~n clla 

v~t tir mQi v~t h¢u, ke d til 
phi kim lo~i. Hlnh 2.8a the 

ON 

__ I 
OFF 

V~t the tlen vao sensor __ 

Doan ~n hieu fa 

T Bien d¢ 
ella 
osc:ilator 

1 

hi¢n nguy~n Ii" lam vi¢c clla 

m¢t cam bien di¢n dung. Cam 

bien di¢n dung ho<!.t d¢ng 

Hinh 2.8b Hiln tilt dao d(ing cua osci/ator va 
dO(Jn tin hi¢u dOll ra 

tucrng W tl.l di¢n. M¢t trang hai ban 

kim IO'.li t~i dau cam bien duqc noi 

di¢n vdi oscillator. V~t dich Ia Ulm kia. 

Khi cap nguon cho sensor, oscillator 

cam duqc di¢n dung dich vao ban 

trong sensor. Khi do se hlnh thanh 

phan di¢n dung phan h6i trong m~ch 

oscillator. Khi di¢n dung phan hoi dll 

lem, bat dau co dao d¢ng. SI! nh~n 

d'.lng ella sensor di¢n dung c6 tae d¢ng 

nguqc vdi lo~i senso nh~n d~ng di~n 

dm, ca.e dao d¢ng xuat hi¢n khi v~t 

the tien gan den sensor cho den khi 

di~n dung d~t nguang va b~t thiet bt 
chuyen m~ch de cho tin hi¢u ra (hinh 

2.8b) . 

• Cam bie"n nhijn dfJng dung ria 

khi nell (pneumatic proximity). N6 
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a) cdm hie'n tip fI!;Ui;ic 

b) Cdm bien phdn Xl! 

lIinh 2.9: Sensor nJujn d(Jng dung khi nen. 



cam nh~m vai lia khl d~ biel SI! hi~n di~n ella v~t th~ ho~c khoimg each ella mqt 

d6i tlIqng (v~t the) thea d,:mg thay doi ap tin hi~u. Lo~i cam bien nay duqe chia 

thanh:3 nh6m, theo d~c tinh ella chung. 

Sen.wJr tip ngU(1c (back pressure Senbsor) hinh 29a: khi mi~ng voi khi b! 

ch(lTI bl\i J6i tLCQng, tin hi¢u ap t~i cong di~u khien (A) tich den mUc ap ll!c ClIp. 

Sensor ap nguqc c6 the nh~n d~ng v~t trong khoang tir O-:.-O,5mm, dlIqc dung M 
cam nh(lO cac v; tri mut, cac vi trf c6 dQ s~ch cao va ll!c khich thich nho. 

Sensor phan xQ (reflex sensor), hinh 29b: nh~ dip1g d6i tLCqng nhc, phan X<;l 

clla tia khl thong qua tin hi¢u ap t~ cong di~u khien, khoiing each den d6i tuqng 

can duqc nh~n df,lng (khoang 4-:.-15mm) va ap cap. Lo~i sensor nay duqc Slr dl,lng 

M giam sat d\1ng c~ d¢t d~p, kiem tra kho dl:lng C1,l va dem cac chi tiet. 

Cam bien cdll khi (air barrie): tia khi gifra phan nh~n va giIi bi ngiit bOi doi 

tuqng t~o nen sl! giiim ap t~i phau nh~n. Lof,li sensor nay co the nh~n d<;lng doi 

tuqng trong khoang 5-:.-100m. 

• Cam bien nh¢fl dt;mg Quang 

di?n (photoeletric proximity sensor) su 

d\1ng de phat hi~n m¢t v~t khi chum 

anh sang ho~c tia hong ngo~i ehieu 

giua phan phat va phan nh~n b~ ngat 

bdi v~t. Thiet b! nhf,ly anh sang thlICmg 

duqc su dl:lng lil phototranzito, 

photodiot ho~c photoresistor. Hai b¢ 

Nguon anh sang 
~vallh~ 
t i ... ~9lach s6ng quang 
, 
I Chum tia di qua , 

Hinh 2.10; Cam bien quang di¢n 

ph~n cMnh pMt va nh~n, tuy theo thiet ke rna c6 the dlIqc d~t trong hai buong 

ricng bi~t, d6 Iii lo~i cam bien v& chum di qua (through -beam sensor, hlnh 

2.10), lo.p duqe sii dl:lng M phat hi~n v~t a khoang each lan, den 100 m ho~c 

duqc d~t chung trang cung 1 buang. Do hi cam bien phan x<,l nguqe (retro

reflective senssor- su d~ng phat hi¢n den 10m) va cam bien khuech tan (difuse 

sensor, phat hi¢n den 2m). 

Hi¢n nay dll co mQt so v~t li¢u thong minh dUQc sil dl:lng lam sensor. NhiIng 

v~t 1i¢u thong minh thuang dlIQ"C su d1,lng 1a sqi quang (optic fibers), v~t 1i~u co 

tfnh rip di~n (piezoelectric), co tinh til giao (magnetostrictive), thuang duqc Slr 

dl:lng trang cae tIuemg hQ"p cam nh~n.ph3.n lo~.i, trong do sqi quang duqc sil d1,lng 

nhieu nhat (M cam nh~n sUe eang, mue chat long, ll!c va nhi¢t d¢ voi sl! phan 

d:ii nit eao). V~t li~u thong minh duqc ll'ng d~ng T¢ng rai eho cae cau true thong 

minh nhu sensor cam nh~n dao d¢ng (vibration sensor), sensor cam nhl)n hu h~i 
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(damage sensor) va semor giam sat di~u tri (cure-moniLOring sensor). c~c sensor 

nay Slr d l,lOg tinh chilt von c6 cua v~t li~u thong minh de: cam nh~n moi truong. 

2.3.1.3. MQt viii vi d1;l ve dm bien do 

1. Chief lip duqc su dl]ng de do chuyen vi th5.ng ho~c xoay, diu t<:to boi m9t 

thanh phan di~n tra vOi con tmgt tiep xuc, co the di chuyen trcn toan bQ chiCu 

dai di¢n tra. Chief ap quay bao g6m duang quan day vang quanh ho~c mang 

phim chat deo c6 tinh dan, tren d6 con trugt tiep diem tnrqr quay, c6 the quay 

duqc (hlnh 2.1 I-Potentiometer). Duang di cLm 

day c6 the la mQt duang vang dem ho~c duang 

hlnh xoan oc. V&i dau vao di¢n ap v,. c6 dinh 

giiIa dau cuoi 1 va 3, di¢n ap Vo gifra 2 va 3 

lit mQt phan cua di¢n ap vao, phiin nay phI] 

thuQc vao ti s6 cua di¢n tra Rn giO"a qrc 2 va 

3 so vai di¢n tra t6ng Rn giiia qrc I va 3, tuc 

V,jV, = R2] /RI.'l . Neu nhu duang di day co 

di¢n tra c6 dinh tren chi6u dai dem vi. tuc 

tren goc dem vi , thi dau ra se t1 l¢ thu~n vai 

goc can lfUqr quay. VI v~y, chuyen v1 g6c c6 

the chuyen doi thanh hi¢u di¢n the. 

, ( 

~ 
, " 

" 
\ """ 

\ 

Hinh 2.11: Chief ap quay 

DQ phan gdli cua vet tiep xuc cua con tflIqr b~ giai h'.ln bai duang kfnh dAy 

Slr dl!ng. Phi;lm vi hay Slr dl,lllg trang thl,l'c te 1.1 day 1,5mm cho duang cuOn day 

tho va 0.5mm cho duemg cu¢n min. Sai l¢ch do kh6ng tuyen tinh elm vet tiep xuc 

con truqt thuang trong ph'.lm vi nhc. han 0.1 % den 1 %. Di¢n tr6 duang di day 

thuang nam trang khoang 20.0 den 200kn. D6i vui chat Jeo diln di¢n thi kh6ng 

c6 van M ve phan gi3i, sai l¢ch do khong tuyen tinh vet tiep xuc cua con tflIqt 

chi khoang 0,05% va gia trj di¢n tra la khoang til soon den 80.0. Tuy nhien do 

chat deo c6 h~ s6 nhi~t di¢n tra cao hem day nen vi¢c thay doi nhi¢t dO c6 tac 

d¢ng m~nh den dQ chinh xac. 

MQt hic dQng c6 y nghla niia khi xem xet hO'.lt d¢ng cua chid ap Hi anh 

huang cua tai R j • n6i t<;Li dau fa. IIi¢u di~n the qua tai. VI. chi ti l~ tfl.rC tiep vui 

Vo khi di¢n tra tai ia vo h'.ln. D6i voi nhiing tai xac djnh, tac d¢ng cua tai l~ 

bien doi m6i quan h¢ tuyen tfnh gifra di~n ap va goc thanh moi quan h¢ khbng 

tuyen tfnh. Di~n tfa RL mJc song song voi phan x cua di~n tro Rp cua chiet ap: 
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Difll tnr Ui IWp = R,.xR/(R,+xRrJ 

Difll tn! tdng = R,'( I-x)+ RrxR,/( R{ +xRrJ 

Ti s6 di9n ap sl,It qua di~n trO' tai Iii.: 

VL .tRI,Rp I(R,- + xRp) x 
V, R,(I-x)+xR,R,/(R, +xRp) (RpIR,)x(l-x)+1 

Neu di¢n trO' HI v6 h'Jn thi VI.=XV,I' thi sai {fell sinh bai tiii c6 di¢n tra xac dinh 

• I'll xV Rp 1 3 la: Sa/{(,(I=X~'\'-~/I=XVI- s =Vs-(x -x) 
. . . (RpIR,)x(l-x)+l R, 

2. Cam hi61 do II/C thong qua do SIte ciing 13. 10<:l-i do Il!c rut pho bien trcn 

co sa Slr dl:lllg di¢n tra bien d:~mg. Di~n tra bien d<;lng Iii. mOt day ho~e diii mong 

kim 10,!-i ho~c dai v~t Ii¢u ban dan kim 

Io~i, dugc dan len b6 m~t vl),t do. Khi e6 

Itfe F tae dl,lng, cam bien chiu ding lam 

thay ooi di~n tra R eua no mOt iUQ'llg dR. Chiu cang 

Ti 1~ thay doi di~n tra: dR/R tl I¢ thul),n VOl 

00 gian do eang, E: 

M" -= (r.r; 

F 

r 

£lien Irel bien dang 
, chiu nen ' 

R Ilinh 2.12 : Tl him II/C tew:;amef 

trang do G Iii. hang so, gQi In h¢ s6 do. 

mnh 2.12 tht hi¢n cam bien do It!C lheo nguyen If Iren. Khi It!e ap vao tfl,l, 

t<:l-o nen, gia trj lhay dai oi~n tra eua di¢n tra bien d,!ng duqc do. Tlr do gia trj Ilfc 

ouqc dQe. Lo~i dm bien nay thuang duqc sil ol,lng eho Itfe den 10 MN. sai l¢eh 

kh6ng tuyen tfnh ±O,03CJo trell toan Ihang do, sai I¢ch I~p I~i ±O.02% tren toan 

thang 00. 

3. Cam biln nhi¢t 

• Luang kim (bimetal) 

g6m hai oai kim Io~i c6 h¢ so 

gian na khk nhau, dan vao 

nhau. Khi g~p nhi~[, sl! gian 

na kh6ng deu t,.\O nen cong 

venh, dai co h¢ s6 dan Ian hC1J1 

sc nam ben ngoai. St,t Ihay doi 

[Jilin trii nhll:~t Ellen tra nhli'~t 

"~~ 
'-'-, I 

Bao thuylinh 

dang qua dilu 

Hinh 2.13: Difn IrU nhifl 
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nay co tht duqc Slr dl:mg de lam m~ch dieu khi~n nhi?t d¢ cho bi? 6n nhi¢t trang 

h¢ thong suai. 

• Cam bien nhi¢t di~n tra (resistance temperature detector): di¢n tra cua da 

so kim lO<;li ti l¢ thu~n v6i nhi¢t: R,::::Ro( 1 +o:t), vai R, di¢n tra t~i nhi¢t dQ tllC, Ro

di¢n tr6 nhi¢t tuang Ung t<;ti DoC, 0: -h¢ so tra nhi¢t. 

cam bien nhi¢t di¢n tia thuCmg dUoi d<;tng cUQn day kim lO<;ti nhu platinum, 

niken ho~c day hQP kim niken-d6ng co tinh 6n djnh cao, co th~ cho d.c dar Ung 

l~p l<;ti trang m¢t khoang thai gian dilL 

• Cam bien di9n tra nhi¢t (thermistor) la cac manh nha, h6n hQP d.c oxit 

kim 10<,1i nhu cua domiun. caban, m~nge va niken- cMit ban dan, duqc the hi¢n 

duoi nhieu 'hlnh d<j.ng (h~t, dia, tn,l)- hlnh 2.13a. Di~n tra cua dm bien di¢n tra 

nhi¢t gi3m khi tang nhi¢t dQ, thea moi quan h¢ kh6ng tuyen tinh ( xem hlnh 

2.13b). SIf thay doi di¢n tra thea nhi¢t d¢ (OlC) cua dm bien di¢n tra nhi¢t 16'0 

han dang k~ so voi sl! thay doi nay xily ra trang kim lo<;ti. Moi quan h¢ di¢n tra

nhi¢t d¢ cua m¢t cam bien di¢n tra nhi¢t 1a RI::::KeP/l v6i Rl la di¢n tra t~i nhi¢t 

d¢ t, K va f3 IiI hang so. Lqi the cua cam bien di¢n tra nhi¢t 13 khoe, kfch thuoc 

nha, dap Ung nhanh khi c6 sl! thay doi nhi¢t, cho d<j.i luqng thay doi tra/thay doi 

nhi¢t 16n. 

• C~p nhi¢t ngau (thermocup1es) : neu noi hai kim 10<j.i kh<ic nhau, t~i d6 se 

sinh ra slf chenh di~n the (hlnh 2.14). C~p nhi¢t ngau 1a mQt m~ch qua hai moi 

noi kim lo~i nhtI v~y. Khi c6 cheoh l¢ch nhi¢t 

gii!a hai moi noi (moi n6ng a nhi¢t dQ t. moi 

chuan thtICmg dtIqc giG" a DoC) se sinh ra mQt 

suc di¢n d¢ng (e.mJ.) E: 

E~ at+br 

voi a, b la hang s6 ph~ thuQc VaG kim 10~i. 

M¢t 56 kim lo~i c~p voi nhau t~o thanh 

c~p nhi¢t ngau va thtICmg dtIqc gQi thea ki tlf 

Kim loai A 

Kim loai >, __ .m-'_~! . 

~ .. :, !M6'''h~ Moi noi n6ng I nOI c uan 
Kim IO,;li B 

Hinh 2.14: Cqp nhi¢1 ngdu 

chi! dj. Bang 2.1 th~ hi¢n mQt so c~p nhi¢t ngau pho thong voi ph<;tm vi nhi¢t dQ 

thtICmg dtIqc Sll' dl:mg va d¢ nhJ;ly d~c tnmg clla chung. Trang do, c~p E, J, K va T 

ttIemg doi re, co dQ chlnh xac trang khoang ±1 % 7 ±3%, tuy ohien I~i kh6ng 

ben. c~p R dat hem nhieu, nhlffig nit ben va co dQ chlnh xac ~±1 %. 
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BOllg 2.1: Mot s6' Clip nhih nglill 

Kicu V:)t 1i ~1I To.n thang ('C) 1)6 nhaY(flV/C) 

E Chromei-constal1tan o dOn 980 63 

J sat· constantan -110 den 760 53 

K Chromel· alumel -180 den 1260 41 

R P~tin -platin (h~c 13% rhodium) OMn1750 8 

T DOng-constantan -180 den 370 43 

4. Sensor do kiwang ('{leI! b611g siell am 

Sensor do khoang cach bang song si~u am thlIOOg co 2 bQ pMn: d<iu philt va 

nMn. 2 bQ ph~n nay c6 the nAm trong eung IhUn ho~e khae lhan sensor. Nguy~n 
If chung do khoang each eua s6ng situ am dlIqe mieu la nhu sau: 

Ngu6n ph.. sieu !Ol, __ --"d ___ _ 

~m pMI di chum sOng 
sieu am c6 d~e linh 

dU'gc bict tmac. chum 

s6ng d~p vao v~t chan 
(dfch) ph.n x, laj d5u 

__ . n .. _~ '" 11) llll))))))) 
l linh 2.14*: set! sor do khoang cach Mng sieu am 

thu . ThOng qua thai gian do dllgc giila hai Ifn hi~u phal va thu. v6i t6c d~ di 
ehuytn ella s6ng trong mOi INOng dllq'c biet trllC1c se linh dllQ'C khoang each III 

ngu6n phat den v~llhOng qua quiing dlIOng di eua s6ng sieu a.m (hlnh 2.15). 

lllai gian lruycn (TOr) dllq'e dinh nghia a ml;!e 2.3.1.2.d. micu ta thOng qua 
hlnh 2.14*. SOng am dU'qc lruytn Ill' ngu6n phat. g~lp dieh phan ve, duqc ditu thu 

hip khOng xa ngu6n phat. phat hi~n. Thai gian Iruyen (,'OF) dugc tinh tU We btu 

duu co sOng truycn eho dcn khi bat dilu c6 sl! phan h6i lin hi~u. Kholmg deh 

dU'Q'c xac djnh lit : d=cTOFI2 neu philn phat va ~n a ellng mQt vi tri so vai 

dfch. lrong do c Hl 1& dQ truyen sOng (biet rang tOe dQ am thanh trong khOng 

khi i. khoang 0.305 mlms va .6c dQ cua 'nh sang I. 0.305 mlns). ho~c d=cTOf 

khi phd.n nh~n dwlC gl.1n vai dich. 

2.3.2. Gia cong tfn hi ~u (signal conditioning) 
Oily lit khau thu nh~p, gia eOng tin hi~u sau cae chuyen d6i sa eap (cae lai 

li~u thlIang gQi 1:1 m(lcll do). Tin hi¢u tir sensor cua m~t h~ thong do thuang 
dllgc xli' 11 thea m¢t s6 phU'cmg phap dti phil hqp vai giai do~n ho~t d¢ng liep 
thea. Tin hi~u co the. VI dl;!. III qua be, can ph6ng to len. eo nhieu phai 10l;li 
nhieu. khOng phang e:in ehinh hru. 13. Ifn hi~u ILCang tl! dn ehuyen sang lin 
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hi¢u so ho~c nguQc lqi. la mot bien di¢n trO' phili chuyen thanh bie'n dong. hi. m(it 

bien di¢n ap thanh bien dong tl1emg Ung. v ... V. 

2.3.2.1. Giao di~n 

Th6ng so dau ra sau h¢ do la tin hi¢u d,iu vao bi) xii If . do v~y qua trlnh xii 

Iy tin hi¢u dUQc thl!c hi¢n tnIac khi vao b¢ vi xu H va thuang n,lm t<).i m~ch ghep 

noi giiia thiet bi ngo<.li vi va cbng noi bQ vi xu Ii. 

Thiet bi dau vao va dau ra dUQC noi t6j b¢ xu If thong 4ua dc cong. Thu~t 

ngii giao di¢n (il1tel!ace) dUQc su dl,lng de chi nhGng 51! ket noi giiia thiet bi va 

mot eong. D6 e6 tht ia nhling dau ra tll cae cam bien. d.c dong ngat, cae brmg 

ehuyen m~eh va cae dau ra t6i mim hitn thi ho~c h¢ kich truyen dong. Giao di¢n 

co th~ a cae muc kMc nhau. dem gian nhai la mN mau day. Tuy nhien, giao di¢n 

thuang chua cae m4ch xu Iy tin hi¢u, baa v¢ (de tranh lam tbn h'.li h¢ thong xu 
Ii), bi) chuyen deli tucmg tl!- so (neu bO vi xu If yeu cau tin hi¢u vao la tin hi¢u so 

rna tin hi¢u fa sensor la tucmg tl!). bO khcch d4i (neu tIn h¢u ra khoi sensor la 

khong du 16'0). d muc cao nhat, giao di¢n ducyc the hi9n d<;lng giao di¢n nguoi su 

dl,lng (User Interface) (xern ml,lc 2.8.2). 

Til hI'? xii Ii den h¢ kkh truyen dong cGng yeu cau c6 mot giao di¢n phil hqp, 
gem b¢ chuyen d6i so- tuong tl! (neu can thiet) va mqch hila v¢ de ngan ngira 

mQi tin hi¢u nguQc, phong hu h,:!i b¢ xu If. 

2.3.2.2. Qua trinh gia cbng tin hi~u: 

Tu), thea nhihlg yeu du doi v6i Mu vao be) vi xu I( rna th~c hi¢n gia cong 

tin hi9u co the xay fa m¢t s6 qua tclnh sau: 

BaD \.¢ (protection): dE tranh hu h~i thanh phan tiep thea (vi dl,l bQ vi xu If) 

kh6i dong hoi!.c di~n ap cao nhu: Slr dl,lng day di~n tra gioi hqn dong, cau chi 

de ngat khi dong qua cao, m~ch gi6i h<).n di¢n ap va baa v¢ c~c. 

Dua tin hi~u ve dung d(}lIg (right type of signal): chuyen tin hi¢u thanh di¢n 

ap ho~c dong AC, DC (m¢t chieu, xoay chi~u), vf dl,l, chuyen bien deli di~n tro 

clla dm bien di9n trb bien d,:!ng thanh bien doi di9n ap thong qua m,:!ch cau 

Wheastone ho~c de: ngila cae van de c6 lhe dy fa lrong tfUemg hqp lruyen tin 
hi~u AC/DC muc thap qua mQt khoang cach can dung dieu bien tin hi¢u. 

Dua tin hi¢u ve dung mIle (level): dieu hoa tin hi¢u ve mlrc can thiet thong 

4ua cac m4ch Xlr Ii nhu m~ch khuech dqi. 

Lo«i hoiJc gium nhieu (elimil1atJ'ng/reducing /loise): Slr dl,lng cae ml!ch IC)c 

nhU hlnh 2.18. 
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Nan lin hi('11 (signal manipulation): t~o cho lTIl,)t sO' bip'n co tinh nil.ng tuye"n 

tinh. 

Sau day la m¢t s6 m<;lch duqc Slr d~ng ae gia cong tin hi¢u. H~ thong chuytn 

d6i tUCfIlg tI!-so va s6- tlIo'Ilg tl! vOi nhfrng yeu criu ricng cling dlIqc de c,~p tOi. 

2.3.2.3. BI} khuech d~i thu:;tt toan (operationul amplifier) 

Co sa cua nhieu mbdun gia cong tin hi¢u la b(J klwe('h d(1i thui)t locm, c6 

thi khuech d~i dong DC den ho~c cao hem 100000 lan, dlIqc cap dlioi d,.mg mQt 

m~ch tich hqp tren can chip silicon 

M<).ch nay c6 hai dau vao, dau vao oao 

(inverting input) (-) va dau vao kh6ng 

dao (non-inverting) (+). Dau ra ph~ thuqc 

vao c:ich n61 m~ch clla cac dau vao nay. 

Hinh 2.15 th~ hi~n mQt m~ch cd sCi d~ng 
nay, d6 ia mqt khuech d'.li chenh l~ch, 

dau ra: vo=A (V I-V2) ,A HI. M s6 khue'ch d~i. 

Hinh 2.15: B(I kJwf'ch dt;1i IIw¢r fOal1 

Oic 10<,1i m<,lch co the Slr d!,lng bi:) khu€ch d<,li thu~t toan la: 

• M<,1ch khuech d<,1i dao (inverting amplifier) 

• M<,1ch khuech d<,1i khong dao (non-inverting amplifier) 

• M'.lch khuech d~i ci:)ng (summing amplifier) 

• M'.lch khuech d(!.i tich hqp (integrating amplifier) 

• M'.lch khuech dl).i vi" sai (diferential amplifier) 

• M(!.ch khue'ch d<p togarit 

(logarithmic amplifier) 

• M'.lch so sanh (comparator). 

Sau oay bi:) khuech d(!.i dao dlIqc xem 

xet nhlI la mi:)t vi d~ ve ket diu m(!.ch su 

d~ng bi:) khuech d~i thu~t toano 

B9 klllle'ch dqi dao (inverting 

amplifier) 

R. 

Hinh 2.16 th~ hi¢n n6i ghep thl,fC hi¢n 
Hinh 2.16: Bq klwlel! dgi ddo 

cho bQ khuech d':li khi Slr d1,lng nhlI mi:)t bi:) khuech d'.li dao. Dau vao -nghjch oao 

lay tin hi¢u vao qua di¢n tfa R I , dfiu vao kh6ng nghjch dao (non-inverting) n6i 

dat. DliOng philn hoi (feedback) cap tit dau fa, thong qua di~n tra R2 den dau vao 

ngh~ch dao. 139 khuech d<,li thu~t loan co h~ so khuech o~i khmlng 100000 va 51! 

thay o6i diftl ap fa gi6i h~ trong khming ±lOV, nell di¢n tip vao phai trong 
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khoang +0.0001 V ..;.- -0,000 I V, D6 la cac gia trj gun zero (zero ao), nhlI v~y 
di~m X Iii. t~1i di~;1/ tllIr (Mt do, D6 Iii. If do dic'm X OlIQ'C gQi Iii ddt do (virtual 

earth J, Lh~nh l~ch the qua RI la {V,.;,,,- V J, VI the d6i vai mOt hO kbuech d<;li thu~t 
loan Ii tlIi'mg co h¢ 56 khuech d,!-i vb h<;ln , nen V,==O, di¢n the vao V '.~ co the 
dLIQ'c xelTI la qua R I • co nghla la: 

V,",,== llRI 

B9 khuech d<).i thu~t toan co trd khang gWa d.c cl!c vao clla chung nit cao, vi 
the' coi nhlt kh6ng co dong ch<).y qua X vao no, Doi vai b¢ khuech d<;li thu';U toan 
1i tlIong, khang trd diiu vao dIJQc Jay den v6 h<;ln, tuc kh6ng co dong qua X, V~y 
dong II eh<;lY qua RI phai \a dong ch,!-y qua R2, Chenh l¢ch the qua R2 ia (V, -V,.), 

00 V,la zero eho mQt bQ khuech d<;li II t\JCm.g, chenh I~ch ap qua R2 la -Vr., 

Il¢ S'o khuech di.~i di¢n ap clla m<;lch la : 

Nhll' v~y h~ 56 khuech d'!-i di~n rip clla m<,J.ch dlIQC xae dinh chi bai cac gia tr· 
tLIang d6i eua R I • R2, Dau trir (-) th~ hi¢n la dfiu ra dlIQc nghich dao, tuc khae 

pha 180" so vai dUll vao. Vi dlJ.. ne'u mOt m<;lch dao, eo mOt di¢n tralMo. trong 

dLIong dau vao nghjeh dao va mOt tr6 hbi (feed back) 10Mo.. He s6 khucch d<,J.i 
di¢n up ella m,!-ch Iii: 

'kh'hd'd" Vn R., 10 H¢so' uee \11 l¢nap =-'-~--- =--=-10 
Vvao R] 1 

fA,}i CliO cae h(J khlU/eh dqi (amplifier errors): ho,!-t dQng eua d.c bO khuech 
d<j.i thu~t toan kh6ng ph,l.i luan If wOng, co the xiy ra hi~n tlIQ'Ilg hai tin hi¢u vao 
bj ng<,l.n m,.\Ch ho<~c di¢n ap dAu ra gUll. iOn , nhGng tac o¢ng eo th~ dlIge t<)..o bai 
stJ mitt can btmg trong m<j.ch nQi bQ Clla bQ khuech d<;li. Trang nhihlg trLIemg hgp 
d6 dau ra eua nwch sc dLIqc dIJa v~ zcro bAng cach ap mQt di~n ap thfch hgp vao 
d.c tr<j.Ill diu vao. Do la hanh d(Jng bil di¢n ap (off5ct voltage). Nhicu b9 khucch 
d0-i dlIgc cap v6i dl;!ng Cl;! phan ke (potentiometer) de \<).0 ra hi¢u qua bu di¢n ap. 

2.3.2.4. M~ch bao \'e 

T4-i dlIemg vao, cac m<j.ch bao v~ co the SLr dl;!ng 10<;11 di¢n Ira giili h~n dong 

deil muc chap nh~n ho~\c cau chi ngat neu dong VLIqt qua, Dung m<).ch dilit zeller 

(hlnh 2.17) bao v¢ doi voi di~n ap cao va dau c\fc sai, Dial zener co chue nang 

nhlI diat binh thlIi:.mg eho den khi xuiil hi~n di~n ap danh thung. Khi fiy chung tn'::1 



nen dan dieo. nhung chi cho 

phep dong: den :'iV qua va dong 

khi dong, \a 5,1 v. Neu di¢n ap 

qua 5.1 V, diot zener b1,le va 

di¢n iip cua n6 roi xu60g rat 

thap, kct qUi'\' la di~o ap qua 

diot d(o m~eh tiep theo thap. 

Khoang each Iy 

llinh 2.17: Kholillg nirh Iv (opfOls(llafor) 

Do di61 zener e6 di~n trd thflp eha dong chi thea mQt ehicu- chieu eho qua va 
di¢n tra cao eha chi~u nguQc l,!-i nen no c6 the baa v¢ chong dau sai Cl,l'c. 

Truang hQp mu6n cach Ii m'.lch hoan roan va lo~i b6 tat ca d.e moi 06i di¢n 

gifra chung. eo the Slt d1mg khoang each ly (optoisolator). Trang khoang nay tin 

hi~u di¢n duqe chuycn thanh tin hi~u quang, qua m¢t b¢ tach tin hi¢u quang l'.li 

duqc chuyen l,!-i thanh tio hi~u dj~n. Hinh 2.17 the' hj~n mQt sap xep, trang d6 tin 

hi~u vao duqe cap qua m~)t di6t phat tia hong ngo,!-i (LED). Tia nay dUQc 

phototranzito pMt hi¢n. Dc LED kh6ng th~ Ian qrc ho~c hi tip di¢n ap qua eao, 

can eo m,!-ch di6t zener baa v~. Khoang d.ch ly thl1Cmg dUQc Slt d':lng cho b¢ 

dicu khi~n kha Trinh (PLC) t~i cac c6ng xuat/nh(lp de bao v¢ b~) vi xii If . 

2.3.2.5. Loc 

L9c Iii qua trlnh thl!c hi¢n lo~i 

bo m9t so' ddi ,(in sf) IIlnI, djllli 

(slap band) chi cha phep m¢t so 

ddi Iruyln qua (pass band) b¢ 19C 

(jilller). Ranh giGi gilia hai dai nay 

g9i hi ,{in s(f edt din (elll ofF 

j;"t:qIlCIICY). Cae b(l 19C dUQc phtll1 

lo<.ti theo cae ph<.uTI vi d.n so chUng 

truy~n ho~c lo<:li ho. HI) 19C ({in 

thap ({ow pass jilter), hinh 2.18(a) 

cho phcp tilt cD. cae tan so tu OHz 

d(n mN tan s6 nao d6 dl1qc 

truy~n. B<) 19c hio thap dl1qc su 

dl,mg ph6 hien trang h~ gia e6ng tin 

:--~\ 

01---1 _\--'--:::-::-
t Tllel,6 

(a) 

.. .1 (h) 
> , 

g o~f----------C--------o , ______ 

n , '\ 
~ i I . 
.iiJ 1 ) '\ (c) 
:2 ,DO. ,6 

c o:==:::--~=-"' '\ ,. 
\ l , . 
~, 

C-------~---=~ Tho. ,6 
(0) 

(h) fall S(/cao: (c) lluinK ddi. (d) c/UIII ddi 

hi~u do da s6 cac lh6ng tin huu feh dUQc truyen lit tan so Ihap va vi nhicu co xu 
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huang xuat hi¢n d t<;ti cac tan so cao han. B9 h!e tall cao (hight- pass/iller), hlnh 

2.18(b)), cho phep truyen Uit cit cac tan .~o t~i m!)t gia tr~ nao d6 den vo qrc. 8t? 
Ire fh(Jng ddi (band passjillter), hlnh 2.18 (c)) cho phep truyen dc tan s6 trong 

ph':lm vi chi djnh. BQ IQc chan ddi (band sfopji"llter), hlnh 2.18 (d)) ch~n khong 

cho truyen cac ttl.n so t<;Ii mql dai CJ,l th~ nao do. 

Thu*t ngl1 IJi d(mg (passive) dUQ"c dung khi bQ 19C cau thanh tiI di¢n Ira, tJ,l 

di~n va cam di~n. Thu*t ngiJ' tfell qle (active) duqc Slr dJ,lng khi bi? 19C gam d 

lm~ch khuech d':li thu*t tmin. B 

2.3.2.6. Cau Watson 

Ca'u Watson dUQ"c Slr dJ,lng di chuy~n Ihay 

doi di¢n Ira thanh thay doi di~n ap. Hlnh 2.19 

th~ hi~n d~ng cd ban clla cau Watson. 

* Khi di~n ap ra VII =0, di¢n ap t{li B bang 

di¢n ap t~i D, nen hi¢u di~n the V AS qua R
" 

biinghi¢u di¢n th€ VAU qua R2: 

I
J
R,=I2R2 

CGng co nghia 1a hi~u di¢n the V He qua R2• 

phai bing voi hi~u di¢n the VlX qua R4'Vi 

, 
R, I R, 

I, 

V , C 

I, 
~ 

R, R. 

D 

o , 
v, c 

IIinh 2.19: Cdll Walson 

kh6ng co dong qua BD nen dong qua R2 phai cGng la dong qua R, va dong qua 

R4 cGng la dong qua R1: 

I, R2=LR4 , 

Nhu v~y mQt cau can bang la cau co: 

RI R3 
= 

R2 R, 

* Truang hqp mqt trong cac di¢n trd thay doi khoi cau can bang, .vi dJ,l, cap 

di¢n ap v, n6i A va C , di¢n the qua R j SJ,lt, chi bang R/(R]+R2) cua di¢n ap 

cap V,. Dieu nay xay fa tuang tt! d6i vai R,. Nhu v*y chenh I¢ch the gifra 13 va D, 

tuc hi¢u di~n the dau ra Vo Ht: 

v - v -v - v ( R, 
o ~ A8 AI) - S R 'R ,+ , 

>I< Truang hqp R, la mQt cam bien co bien tra A, thay doi di¢n tra tiI R] den 

R]+oRI' t~o thay doi dau ra tiI Voden Vo+oVo. Do oR] nhc han rat nhieu so vo; 



oRI 
oVO ~VS( ) 

R\ +R2 

Bieu thue xap Xl tren eho thay SI! thay dbi di¢n ap dau fa Ii J¢ thu~n vai Ihay 

d6i di¢n tr6 trong sensor. Nhu the, di¢n ap dau fa utJqc hi~n ih! cit khi khl'mg c6 

di~n tra t,1i a dau fa, con neu co mQt di¢n tra nhu v~y thl tac dOng tai phii duqc 

xet den. 

Cau Watson dugc ling dl,lng d~ thlle hi¢n m<:l-ch biJ nhi~t di) (temperature 

compensation), bu nhi¢t ngau (thermocuple compensation). 

2.3.2.7. Tin hi~u s6 

Dau fa khoi cae cam bien"Ut tin hi~u 

wang ttJ. BI) vi xu 11 chi xu Ii tin hi~u s6. 
Tin hi¢u ra bQ vi xli If lit tin hi¢u dall 

van modun kfch truyen dong, hO'!-t dong 

v6i tfn hi¢u wang It! ' nhu v~y de truyen 

tfn hi~u giU"a cae modun dn c6 51,1 

chuy~n doi tin hi¢u wang tl,i'- s6 va 

ngugc l~i. 

Chuyin do"i tllung If{ so' 

(analogue- to- digital conversion) 

De chuyen tin hi¢u tlIdllg Il,l' sang 

tin hi~u 56, tnioc het tin hi~u tuang tl! 

phai uuqc lay mau. M9t dong ho xuat 

cae xung tin hj~u thea thai gian deu cho 

st! ehuytn d61 tin hl¢u tuang tt! sang so, 

va moi hin nMn duqc mN xung, no hiy 

m~u tin hi¢u wang tt!, (hlnh 2.20), phan 

"1 "I 

OP<::::::::7'T"Oi ,." 
, 

,. 
! hi 

. ~ r oj 
:-1 L---i Thai Qia~ 

Hinh 2. 20: Cdc fill lIi¢1I 
a) fltong ((((analogue) 
b) fiu'fi gian (fime) 
c) lify ma"u (sampled) 
d) IS), mall I'd gill: (sampled&held) 

tin hi~u wang ttf thanh philn nha, ket 

qua uua fa m9t ioq.t cac xung h~p, hlnh 2.20 e. 139 trich va gift mau 0), hlnh 

2.21, duqc sir dl;lng M giil tUng gia tfj duqc lay mau eho den khi xung tiep thea 

xuAt hi~n, hinh 20 d. B9 (1) t6ch va giil mau tin hi~u wang ttf, vi~c ehuyen doi 

thanh tin hi~u so duqc thl,lc hi~n I~i (2)- b9 ehuy~n doi tllang t\\"- s6, hlnh 2. 21. 

Moi quan h~ giila vi~c lay mall, diiu vao VA va dau ra ella mQt bQ ehuyen 

ddi tuang t\\" -.so duqe minh hO<;l t<).i hlnh 2.22 eho m9t duu fa 3 bit. Nhu da biet, 
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s6 nhj ph{m; 0 va I dU'<)'c g9i 13. bits, 111¢t nh6m cac bits gQi Iii 1/(, vi trf cua d.c 

bit" trong m()1 ttl co )' nghla: bit cao nhat (nam C\!C trai tlI) va "bit th,tp nha't (nAm 

C\!C phai cua tiI) vi til,!: " 2' 2' 2' 2 ,..... , -, 

bit cao nhit bit thap nhat. 

Chicu dui cua mQt 

tiI (\vord ienght) quyet 

d~nh d9 ph[m dai cua 

cau tll, tuc SlJ thay d6i 

nh6 nh{lt trong V \ se 

dan den SlI thay doi 

lrong tin hi~u ra ~o. S\! 

thay d6i nh6 nhat trong 

dau ra so. la m¢t bit 6 
vi trl thap nhrlt trang til. 

Do vay v6i mOt chieu 

dai tli co /I bit, tOliO 

thang dau vao tlIdng til 

VI'~ se dl1Q"c chia thanh 

2n mau, nhU' v~y st! thay 

d6i It nha·t d dAu vao c6 

tht nh~n d,!-ng dU'Q"c, hie 

d¢ phan dili cua hi) 

chuyen deli dlIQc xac 

djnh 1£1 Vf.J2". Vi d~, 

Vao, T rich &giCl mau Chuyen doi R;; 

Tin hieu ttlang 11,1 (1) ~ (2) Tin hieu so 

·0 101 \. , 

,~. i 
:.;::1001 

~.'lJ 

I 

~ 

! 

, 

I 
OOO''---'--------~- ~S 

o 118 ZiS 318 418 ~ 618 j,,<! i\.8 

Till bitu lI.!Oug t\lrn phfl.u s6 cUa gili ![~ FS 

lJinh 2.22 . Quan h¢ MIl VOO-1"I1 ('da m(if b(! rIll/yin ddi 
tur:mg /1/ -sri' 

mOt b¢ chuy6n doi wong tl! - s6 c6 chieu dai tiI 1£1 10 bits va tin hi~u wong tl! a 
toim thang la lOY, khi d6 d¢ phan d5.i se 1A 10/2 111 ~ 9,8mV. 

Thu(\t ngli l}Ufi gial1 cf1l('yi'n (1tl,. (conversion time) dUlJc si'r dl,!og d<i xal.: dinh 

thdi gian de b¢ chuytn doi sinh dil m¢t tli (word) khi du<;,c cap mQt dilu vao

tuang t\!. Thuemg thai gian chuye'n doi til khoiing ,"",s. 

Nhfrng nguyen If tr~n duqc si'r d~ng trong bQ chuy~n d6i luang t\!- so. 

B(i chuyin tIdi /liang tl{-S(/: 

Ball vao la tin hi?u tlJong tl! va Mu ra 13. mQt ttl nh~ phan (binary word). B9 

chuye'n doi tlJ'dng tt!- s6 co m9t s6 d<}-ng, d~ng thuang dl1Q"c si'r dl:lOg nhai la loq,i 

xfip xi kc tiep (successive approximation). I-Hnh 2.21 the' hi9n lUll d6 cua m¢t bQ 
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ehuycn d6i tuang tl! -so xap xi k6 tiep. MOt di9n ap duqe sinh boi dong h6 khi 

rh5.t r:.t day tufln tl! cae xung. Cae xung nay dU<;Ie oem thea kieu s6 nhj phan va 

III nl1i phall t~o !len dUQ"c chuyen thanh lllQI di¢n ap tUOOg tl! bai hQ chuyen d(~i 

Tin hIi~u vaG 
n.rcrng III 

I DAe 
I 

[" I. I • 

~~ 

Bo sQsanh _ 

~.=:-~I 

Eo Mm W Cong I __ 
I . iii 

! D6ng he , 

Hinh 2.23: Br) chl/y/n d6"i Il((lI1g fl/
-s6',heo xiip xi hell {(It 

LSB----· Msa 
Bitcaol1o.nt Bittb.~[)ul:!at 

Hinh 2.24: B(i thl/yin d6'/ sf;'-f/t(fng 11/ 
M Ihtfl/g fhallg R-2R 

sang s6 (DAC). Di¢n rip nay tang thea h<)c va dUQ"C so sanh vai tin hi¢u Woog tl! 

dau vao til cam bien. Khi di¢n up sinh bai dong ha (clock) VlIqt qua di~n rip Miu 

vao wem.g tl!, xung tlr dong h6 bi dirng, kh6ng dUQ"e dem tiep do c6ng (gate) 

dong. Dau ra khoi bi) dem (counter) t;:ti thai diem do bieu dien tin hi¢u so eua 

di¢n ap tUoog tl!. Thay vi sl! so sanh co the thllC hi¢n bai khoi dau de'm tQ,i I bit 

thap nhat, rai tiep tye bit thea bit thl phuoog phap xap xi ke tiep eha phep thl!e 

hi¢n nhanh hon. B¢ chuyen d6i Wem.g tl,l' so xap xi ke tiep tuyen chQn bit cao 

nhat, nhlffig nha hem. gia tr~ tuem.g tI!, roi b6 sung cae bft nh6 hoo ke tiep, nhlffig 

toan bi) kh6ng dUQ"c VUqI: qua gia tr~ tuem.g tl!. Vi moi mOt bit cua tiI du\iC thir 

thea tuan tl!, nen m0t tiI co n hit can n b~c thl!c hi¢n so sanh. Neu dong h6 co t,1.11 

so fthl thai gian chuyen doi siS la niL 

B(} chuye'n ddi S(j:lll(fllg t~(: 

Dau vao hi) chuycn d6i Iii. mQt tli (word), dau ra Iii. tin hi¢u tuang tl!, ia t6ng 

cua d.e bits klu)llg zero trong lit. M9t trong nhlrng d~ng ehuyen doi so- tuang tl,l' 

thuang dUQ"c sir d1,lng la h¢ thong thang R-2R (hlnh 2.24). Di¢n ap dau ra duqc 

sinh hoi vung d6ng/ngat cua thang den di¢n ap chuAn (RRd) ho~e ov tuy thea 

dau vao - tin hi¢u sola bit 1 ho~c bit O. 
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B(i (16'11 k('nh (multiplexer): trong 

thJ.!c te thuang can thiet thJ.!c hi~n cac 

phep do M lay mau tir m¢t so cac vi trl 

khac nhau ho~c thl,lc hi~n 1l19t luqng 

cac phep do khac nhau. Thay VI sii 

dl,lng tirng bQ vi xU" tf ricng cho moi 

phep do, co tht siI dt;lng m¢t b9 don 

kenh. E9 don kenh (hlnh 2.25), thJ.!C 

chat lA m¢t thiet bi dao ll1~ch, cho 

phep moi m9t tin hi¢u dau vao c6 th~ 

hin lUQ1 duqc lay mau. 

Ph~n nh6& 

, 
Chuyen di'i"i 
luang tu·so 

• Tuant\Icac 
lin hil~u so 

Ilinh 2.25: Chuye'll ddi 
II((ing II/-Mi" sIr d'.lIlg h¢ don kenh 

Bq d¢m (huffer) thuang dugc Slr dVng khi cae tin hi~u den b¢ xu Ii qua 

nhanh, ho~c khi do b9 xu H dang b~n thlFc hi~n 1l19t c6ng vi¢c khac nen khong 

th~ chap nh~n cac t10 hi~u t'!-i thoi gian chung tm. M~t khae dau ra'khoi b9 vi Xlr 
11 d~ den ed cau chap hanh ho~e cac thiet bi khac co thi! la qua cMm, do v~y can 

co b¢ nha ngoai gQi la b9 d¢m ae luu tril 

t~m thOi tin hi¢u. 

Doi vai phan d¢:m dau vao, dii li¢u 

duqc truy6n khoi n6 voi toe d9 quyet 

dinh bbi b9 vi xu If. V 6i phan d¢1l1 dau 

ra, toc dQ truyeo duge quyet dlnh boi 

thiet bi dugc cap. B¢ nha d~m dl~n day 

ho~c trong ding dt bu cho chenh l~ch 

giila toe d¢ vao b¢ d¢m va toc d9 ra yeu 

duo Kha naog eua b¢ d¢m phI.). thuQe vao 

dung tich b¢ nha va chenh l~ch trong toe 

d¢ truycn dau vao va dau ra. 

2.3.2.8. Dietl bien (modulation) 

Khi truyen cae tin hi~u DC mvc thap 

tll cae sensor va dUde xii If b6'i b9 khuech 

d,!-i thu~t tmin eo the: xA:y ra hi¢n tLIqng Hinh 2.26: Di/u bie'll bien di} xllnR 

troi (drift) tin hi¢u. Van dC nay c6 the tdnh duqc neu thl).'c hi¢n dieu bien, tue 

truycn tin hi¢u liin lUQ1 (chu kh6ng truyen trl).'e tiep), Caeh truyeo nay con giup 
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tranh dl1qc giao thoa tin hi¢u. Hinh 2.26 tht hi~n sl! dit'!u bien bien d¢ xung dong 

DC va hinh 2.27a) the hi¢n dieu bien bien d¢, hlnh 2.27b) the hi¢n dieu bien tan 

so eua m¢t dong AC. Sau kill dl1qc tfUyen, cac lin hi~u da dieu bien dl1qc giiH 

bien de tra ve tr<,lng thai tin hi¢u ban dau. 

a) Bien dq 

2.3.3. He thong hi~n thi 

I 1.1 I.J \) \J 
v. v 

b) Tdn s(f 

Hinh 2.27 : Die"u biln 

Tin hi¢u dau fa sau khi duqc gia cong co the ra b¢ hien thi ho~c vao bQ vi Xlr 
H. H¢ thong hien thi co 2 diplg chinh: chi thi (indicator) va ghi (recorder). Cd 

cau chi thi, hi en thi tuc thOi. bien duqc truyen. Cd diu hien thi ghi thuang duqc 
Slr dyng khi tin hi~u truycn ca~, lugng dii 1i~u 100, nguai quan sat kho theo d6i . 

Hai h¢ thong hien thi nay chia thanh thiet bi so va thiet bi tucmg tlJ: 

H¢ (hi/ng hie'n thj tu'(tng ll/ 

+ Cd cau hien thi co cac IOi,li chi thi tv di¢n (d\,mg cl,J day di dQng- moving 
coil meter), di¢n d¢ng va flnh di~n (thiet b1 di~n ke -galvanometric ho~c phan ke 

-potentionetric). 

+ Co cau chi thi tJ.! ghi duqc ph!in thanh lO<,li toc d¢ thap, IOi,li t6c d¢ cao 

(thiel bi ghi di¢n tam do, di¢n nao), IOi,li toc d¢ rat cao (may hi~n song - tia di¢n 

til (cathode-ray oscilloscope). 

Hi! thi/ng hiln thi s(/ 

+ Cd cau hien thi: ca.c b¢ hi¢n so LED 7 v<;tch, man hinh s6 Quang hqc, man 

hlnh tinh the long, may in. 

+ Cd cau ghi: thiet bi ghi tu (magnet media), thiel hi tJ.! ghi dii li¢u (data 
logger) gom: b¢ don tin hi¢u (multiplexer), philn uha & g-iu (sample&hold) va 

b¢ bien d6i tuang tJ.!-s6(analoguc-to-digital converter). 

2.4. H~ THONG KicH TRUYEN DONG 

H¢ th6ng kich truyen d¢ng 13. tMnh phan clla san ph~m CC1 di¢n tu, thllc hi¢n 
chuyen d6i dau fa tv mOdun xi! If (bQ xi! If ho~c may tlnh) thanh cac hanh d¢ng 

dieu khien tren mN may mac hoi).c thiet bi, VI dl,l nhu tin hi¢u di¢n dau fa tll b¢ 

dit'!u khien duqc chuyen thanh chuyen dong cua dl,Jng cl,J Iren may phay CNC de 

thllC hi¢n elit bao hinh chi tiet. 
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2.4.1. H~ thOng kich truyen dong - co 

Cae chi tiet Cd thuang dong vai tra chinh trong ffi9t h~ thong thiet bi, ngoai 
vi~c th~ hi¢n kel cau hlnh dang Cd sO' ella san pharo, khung hlp nlp eho cae thanh 

phrin chi tiet khac. lam v~t lien ket, v~t trung gian ghep noi v .. \" Cae chi tiet Cd 

khi thuang duqc su dl,lng trong h¢ kfch - truyen d¢ng (co cau chap h~lllh). 

2.4.1.1. He thong co khi 

H¢ thong co kh{ con co thu~t ngu nita g9i lit "may moe" thea nghla Cd khi 

truyen thong, dugc su dl,lng d~ truyen ho~c thay ddi ho~t d¢ng ella ffi9t l1,rc ho~c 
momen M thvc hi~n cong hfru (Ch. "May m6e" dl1<;1C dinh nghia \a h~ thong eua 
cae thanh phan, dagc sap x.ep de truyen chuy6n dQng va nang h.rqng til ffi¢t di;lng 
n110 do sang d:mg thea yell cau. trong khi Cd cau kich truyen dOng (actuation) 
cling duQ'c dinh nghia la m¢t h~ th6ng ella d.c thanh pMn, dlIQC sap xep M 

truyen chuytin d¢ng thea yeu cau. NhII v~y cO cau kich dQng cling luang tv nhu 
"may m6c" nhung ml,lc dieh yeu cau Hi de t~o ra dung d.c chuy~n d¢ng xay ra 

trong "may moc". 

Cal' luq.i chuytfl dQng trang "may m6c"; 

M¢l v~t rin co the co nhflng chuytn dong rat phuc t~p. Tuy nhien m9i 
chuyen d¢ng clla V~l thE ra.n Mu c6 the quy ve sv ket hqp cua cac chuyen dQng 

t~nh tien va cac chuy€n d¢ng xoay tron. Khi xem xet trong kh6ng gian ba chicu, 
m¢t chuyen d¢ng t~nh tien c6 the dlIqc coi nhlIla m¢t djch chuy~n d9C thea rnQt 

tr1;lc ho~c trong kh6ng gian 3 chieu. Mot chuyen d¢ng tron c6 the la xoay tron 

theo rn¢t tn}c ho~c trong kh6ng gian 3 chieu. 

2.4.1.2. Chuoi d(lng h,?c 

Thu~t ngif d(!ng hQc dlIqc sa d~ng de nghien CUu chuy~n dQng rna kh6ng de 
y den 1Vc. Vi¢c xem xet chuyen d¢ng rna kh6ng quan tam den Ivc ho~c nang 
luqng dong nghia voi vi¢c phfin ti'ch d¢og h9c cua cae CO diu. 

M¢t CO cau c6 the dlIqc coi nhlI m¢t chuoi cac lien ket dem. M6i rn(lt chi 

tiet cua cO cau co chuyen d¢ng tlIang doi so voi chi tie'! khac dlIQc g9i lil. m¢t 
khftu. M¢t khflu kh6ng nhat thiet Iii. m¢t than clffig, nhlffig bat bUQC lil. m¢t than 

ben, c6 khi nang truyen cac h!c yeu cau rna kh6ng bi bien d~ng. Vl Ii do nay 

khftu thlIOng dlIQC the hi¢n bang mOt than ran co hai ho~c nhieu hon hai khap 
noi M kit noi voi cae khfiu khae. Moi khau c6 kh:i nang chuytn d¢ng wong doi 

doi voi cac khau ben qnh. Don bay, tay quay, ket noi thanh keo- piston, cac 

thanh tflIgt, pub-rong r9c, dai va trl).c la nhU'ng VI dl,l ve khau. 51! noi tiep cac 

khop noi- cac khau dUQc dinh nghia Et chuoi drng. De m¢t chu6i d(lng c6 tIi 

truyen dQng, m¢t khau phii dlIQc c6 dinh. Khi d6 chuyen dQng cua m¢t khau se 
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sinh cac chuyen l.h)ng wdng doi (theo dl,I tinh) doi vai nhO'ng khftu khac. MQt 

chu6i dQng hQc co the bien c10i cau khi Ihay doi kh5.u co lijnh. 

lbie"t k€ cua nhicu \o<,li may dVa tren chu6i dQng hQc cua: cd cau 4 khau ban 
l~, tay quay-con truqt va (;ulLt uk 

Ca ca'u khdu- kllllP: 

Chuoi lien ke't thudng gam d.c khftu, lien ket vai nhau qua kh6p. 

KhCtp lu nul n6i giua hai hay nhicu khau, ndi eho phcp c6 chuytn d9ng IUdng 

doi giG'a cae khau. 

- Khau lil than ran co it nhat lit 2 nut, tl,li d6 lien ket qua khdp t6i d.c khftu kbac. 

- I3~c tt! do (F) la so cac chuyen dQng dQc l~p cua Cd cau ho~c In cac to~ dQ dQc 

t~p xac dinh hu6'ng va vi tri eua mQt cd cau. 

B~e tl.! do cua mQt Cd diu phang co the duqe xac dinh bai eong thuc eua 

Gruebler: 

F= 3 (11-1)- 2J, 

Vdi 

n - tcing so luqng cac khau (ke d khftu co dinh ho~c khau n6n). 
f, - tong so luqng ok khdp (m9t so khdp duqe unh co ~o luqng f cua ban 

than lit 1/2, L 2 hoar 3)_ 

2.4.1.3. l\lQt s6 VI dlJ 

Cd cau 4 khau ban Ie va co cau tay quay - con truqt Iii nhfrng co cau thuemg 

duqe si'r d\lng trong che t'.1o may 

Co ca'u 4 khJu ban Ie 
Cd cau 4 kh5.u ban Ie gam 4 kMu, noi vai nhau qua 4 khdp, co the quay dao 

dQng quanh n6. Hlnh 2.28 the hi¢n m¢t 56 d'.1ng Cd cau 4 khau ban I~ duqc tht!c , 
hi~n bang cach thay doi chi6u diii cua d.c khau. a hinh 2.28 a, khftu 3 ch6t 

cling, nhu v~y vai chieu dai tUC1I1g doi eua minh kh.iu 1 va 4 co the dao d¢ng lac, 

nhung kh6ng xoay tron. Ca cau nay duqc gQi lit co eau ball Ie' 2 edn Ide. Neu rut 

ngan chicu diii kh&u 4 WC1I1g doi so vdi kh5.u 1, kha.u 4 c6 the quay (hlnh 2.28b) 

va khftu 1 thl co th~ dao dQng taco Cd diu nay dugc g9i lit co cau tay quay- can 
uk. TrUOng hgp kh&u 1 va 4 co cung chitu dui va d. hai deu co the quay (hlnh 

2.28c) se t~o nen ((1 ulu hinll binI! hdnh . Bang each thay dtli kha.u co d)nh, 

nguoi ta co th~ t~o nen m9t so dl,lng co cAu kMc. 

Til cong thuc Gmchler, truemg hgp chuot co cau 4 khftu: so b~c tI! do F luon 

1.1 vi: n=4_ f,= 4 ncn F= 3_(4-1)-2x4)=1. 
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Cu cd'u lay quay- con tntlJl 

Ket cau nay gelm mQt tay quay noi vm m¢t thanh keo va mQt can truqt nhl1 

hlnh 2.29. Dola mQt ket cau dQng CO" don gian. Vdi cau hlnh nay, khau 31a co 

f:?J~ l ' '. . " . 
a) b) --- . / 

oj ---' 
Hinh 2.28: C/1CQU 4 khdu ban Ie" a) b) 

Hlnh2.29: Cdedu lay quay-con Intq1 

dinh, tuc kh6ng co chuyen d¢ng tl10ng dai giua tam cua tay quay va than may, 

trang d6 piston trl1qt. KM.u 1 la tay quay, khau 2- thanh noi keo va khau 4 - can 

1.wqt c6 the chuyen dOng t~nh tien so vOi. khfiu 3. Khi piston truqt tien- lui (tl1ong 

Ung vm khau 4), tay quay -khau 1 bUQc phai quay. NhlI the CO" cau dli truy~n 

mQt chuyen d¢ng diu vao tlnh tien thanh m¢t 

chuyen dong quay tron. 

Hinh 2.30 the hi¢o CO" cau eulit Ide, la mQt 

d~ng cua cO cau tay quay- can truqt duqe Slr dl,lng 

trang may M.a. Co cau nay g6m mOt tay quay- kha.u 

AB c6 the quay quanh tam quay A co d~nh ; mQt 

canh tay don CD c6 the daa d¢ng hlc quanh C khi 

c6 sl! tn1qt t~i B dQc thea CD khi AB quay, va 

kMu keo -DE co the bu¢c E chuyen d¢ng tm- lui. E 

Hinh2.30: C/1nfu Clllil Me 

ill dau tI"\lc chinh (can trl1qt), noi d6 c6 the lap bua de th,!C hi¢n wc nghi¢p. Bua 

sf: iJ q.i cac vi trf elfc diem khi v~ tri cua tay quay la AB\ va AB,.. Khi c.lnh tay 

quay chuyen dQog ngl1qc chieu kim Mng h6 tu Bl den B,., bua thl,fc hi¢n mQt 

hanh tflnh tac nghi¢p du. Neu tay quay tiep t\lc quay tu B,. den B, nglIqc chieu 

kim dClng h6, khi d6 bua l~i hoan thi¢n dl1qc ffi¢t h~l.Dh tdoh nhlffig thea hl16ng 

nglIqc l'.li- hi'mh t£lnh quay ve. Neu tay don quay v6i tac dQ co d~nh , thi do g6c 

quay cua tay don yeu cau cho hanh tdnh e6ng tac 160 hem sa v6i h~l.llh tdoh lui, 

nen hanh trlnh ccng tac th,!c hi¢n lau hem chu ki quay ve. 
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Cu C(i'll lay ql/ay - COil Iflfqr CO btjc tl/ do /=/. 
Ring 2.2 the hi~n mf.jt s6 co cflu tay quay- th anh truy~n va m6i quan h¢ ve 

chuyen dQng, mornen, h!c giua cac phan tii cua co cflu vo-i. cac d<:ti iI.rqng dlIqc 

dinh nghia: 

T- moment quay F- ngo~i Il,Ic 

x- chuyen vi <po a- goc quay 

cu- toc df.j goc 1- chic!u dili thanh 

A - ti so giiIa chi6u dai cae thanh s6 I, 2 .. - kf hi~u khau ho~c chi tie't 

Ca cau 

Tay quay -dn Ide 

T,r::: W, • 

Tay quay - lhanh truytn 

Tay quay-con INql 
x, 

Bang 2.2: 1\19t s6 chuoi ca Call 

Ki hi~u 

o 
o 

o -

Moi quan h~ ham 

({J2 =/( hill" Ilqc. ({J/) 

T2 =/(Iu'nh hqc. T /) 

+- Xl =j(xl , /,.I}> a) 
-+ 

F,= [(x,. Ii. ',. a) 
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2.4.1.4. Truyen d~ng: cam 

Cam la chi tiet co th~ quay tron hO~le dao 

d¢ng 10k de: truyen ehuyen dQng qua l:;ti (tjoh tien 

hai ehieu) ho~e ehuyto dQog hk cho chi tiet thu 2-

chi tiet b\ dan, hlnh 2.31. Khi cam quay, chi tiet bi 

dan dUQ'e nang lCn, ngu-ng l<;ti va t\!t xuong vdi 

khOllng thai giao wcmg ling ph\! thuQe vao cau 

hioh ella cam. Phan I¢ch tam - ban kinh l(m eua 

cam nang chi tiet bi dan lCn va phao I¢ch tam ban 

kinh nho h~ chi tiet xuang voi thai gian tuy thuQc 

vao hlnh dang cam. Vung cam gilC chi 

tiCt bi di'm ti,li mQt muc khong d6i trong 

m¢t thai gian dang ke gQi la khoang 

ngu-ng. Vung nay cua cam thuang e6 

ban kinh khong d6i (wang ling voi 
6 :/ 'I 

khoang thai gian ngirng). 

bl 0 
A 
, 0 ) 

'I V , I.) 

llinh 2.31' Ballh cam vii 
chi liet h! d/ill 

~ 
~l ,_. c 
~ 

~ ,~ 'w ~ '. ~ E 
0 

• ," o , 

> 
.. ffi~ '" ' ~ 

0 , • '. ,", ~' 

Vcing quay cam 

~!r-, 
'---! 

W ,~ "= -

Hlnh dang cua cam dllQ'C yeu du 

de sinh ra ehuyen dQng dinh trucK eua 

chi tiet bi dan. Hinh dang cam nhu 

hlnh 2.32a, mQt cam tron nhung co 

tam quay l¢ch. cho phcp chi tiet bi dan 

co chuyen dQng dao dQog dieu hoa, 

lo~i thuang dtIQ'c sir dy.ng trong ket cau 

eua bdm. Cam d hlnh 2.32b. co hlnh 

d<;tng tnii lim, khi quay cho phep chi 

tiet bi dan djch chuyen len voi toe dO 

co dinh trong mQt khOllng thai gian, 

Hinh 2.32: M(II s6' hinl! dall)!, cam vd 
cllllyci! I'! nia chi 116 hi dan 

trtIdc khi h~ xuang voi cling tac dQ trang eung thai gian. Cam c6 dinh nhQn 

(hlnh 2.32c) eho phep chi tiet bi dan C1 tr~ng thai tlnh khi cam quay dtIQ'c khoang 

nlea vong (ben ban hnh co djnh) , sau do tien va lui doi xling tren khOliog 1/4 

vong chuyen dOng can l<;li. Lo~i cam nay thmmg duqc Slr dy.ng de kiem sout van 

d(mg ca, khoang ngirng lit khoang thai gian de hon hQ'p xang dau ho~e khi di 

vao xilanh. Thai gian tn~ cang dai tlll1I1g ling voi chieu diti he m~t cam co ban 

kinh co dinh Ion hon cho phcp xilanh co du thai gian d6 n'.lp khi d~ ehay. 
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Cac chi tiet b! cam dan cOng co nhiing ki~u khac nhau. Lo~i can Ian (ban 

chat ia goi Ian), co uu di~m la t~o rna sat t~i di~m tiep XllC, rna sal quay nha hem 

nhifu so vai rna sat tfUqt, tuy nhicn li;li dat hem. Chi tie't b! dan co m~t ticp xuc 

phfmg duqc su dl:mg kh<i ph6 bien vl gia re va co tht duqc che t<;to nha hem can 

Ian. 

Kct diu cam duqc Slt dl]ng nhi~u trong che t~o may, cung vai canh tay don 

va tfl]C khuyu t~o nen cac chuoi dQng hQc trong cac may cong cl,l chep hlnh c6 

d~ri~n~~~~diq~~~cic~c~a~~_2.3 

tht hi¢n mOt s6 gii'ti phap vf co cau dan dQng cam va m6i quan h~ ve chuyen 

dQng, momen, il]'c giUa cac phan tu clla co cau. 

Bang 2.3: Mqt s6 cO cau dan dqng bang cam 

Cocau Ki hieu M6i quan h~ ham 

Cam-dn tinh tien (Inrot) . . 

" 0 x,=f('( '1',), '1',) 

~ ... F,=/(r( '1',), '1'" T,) 
r(<{l,) ..... ~ 
~ ., 

Cam -can hic 

'2 • 0 'I',=f(,( '1',), '1',) 

'(.')~ n. T,=f(,( '1',), 'I'1,T,) 

T, ,))., 

Cam -can Jac kh6ng gian (quay) 
'I',=f(h( '1',), '1',) 

0 T,=f(h( '1',), 'I'"T,) 

~2 n. 
T, T2 

.,~-
hi'l'l} 

MQi kf hi~u trong bang 2.2 co cung y nghla nhu bang 2.3, v6'i d~i ltrqng It la 

chuy~n vi cua cd cau bi dan. 

2.4.1.5. Truycn dqng banh rang 

Rinh rang ia Cd cau duqc Slt <.h;mg fat ph6 bien d~ truy~n ehuyen d9ng quay 

tfon. Chung duqe sii dl]ng khi can thay d6i toe dQ ho~c momen quay eua thiet 
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bi. Vi d!,l. h(lp s6 cua xc 0(6 cho phcp biinh dfin c6 (OC dQ va mOrnen quay theo 

yeu du clIa dia hinh vo; nang 1l1(,1ng cua dQng ca duqc lrang bi. 

Clluyen dOng quay co the duqc truyen tii m¢1 lr1,lC sang lr!,lc kh:k qua c~p 

biinh Ir!,l quay nho rna sal ti€p xuc. Tuy nhien Iruyen d¢ng kieu nay co nhieu khli 

nang sinh lruqt In~n be rn~t tiep xue. Hi¢u sua"1 lruyen se duqc nang eao neu b6 
sung 1\n kh6'p n1ng clla hai m~1 In,! va do la co ca'u an kh6p banh r:lng (hinh 
2.33). 

a) Imyln dqng hm tn.le 
song song: banI! m., rang IIghiellg 

b) Irllyen d?!118 hoi m.le 
giao IIlum·banil con rang III&ng 

d) In/yell d~1I8 001111 vil-In.le viI 

f') Imyen d(mg l/al tn.l \'IIong gOc
oonll rting IISII/t!f/g 

---
c) Irllye"!1 dfjllg hai frye j) //"/Iyell d(}IIg ,ha,,11 rong-M"II /"ling 

giao "I/au ·bonll con raml .mall 

ll ill JJ 2.33: Mqr s{/ vi (11.1 l'tffllyell d¢n8 bdllh ning all khiJp ngoal 

cac banh rang duqc sir dl,lng de lruyen ehuyen dQng quay giO'a If1:lC song 
song (hlnh 2.33a) khi sir dl:lng banh rang Ifl:l rang lhfmg h~e fang nghicng: giua 

cac Ifl:le nghieng -ooi banh fAng cOn (hlnh 2.33b.e): giO"a cac tf!,lC vuOng goc -

blri an kh6p banh VII-II'\lC vII (hinh 2.33 d). c~p banh rang nghitng ho~c xoan 

(h"lnh 2.33 e). Khi hai banh rang an khap. lruyen dQng duqc Ihl!c hi~n Ilr banh 
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chu d¢ng (bunh dan) sang banh bj dong (banh bj dan). Mot d"mg khac ;.;ua 

Iruyen uQng im kh6p banh rang, bien chuyen dong Iron thanh chuy~n dQng th,~ng 

Ia an kh(Jp banh rang- thanh rang (hinh 2.33 0. 

SI! truycn dong \'u hi¢u suut truyen dong pht,t thuQc vitO kich thuoc. hlnh 

dang hlnh hQc cua than rang, huang cM rang va each an kh6p rang. 

Thea huang cat rang, bil.nh rang tn" va rang nghicng co th~ gQi banh rang 

trt,tl banh rang nghieng rang thang khi than rang duqc dt thea huang thing trl,lc, 

rang xien khi than rang duqc cat xien m(>t goc so vai trl,lc va banh rang xa~n khi 

than rang duqc d.t thea duang xain oc (goc xien rang bien thien). 

SI! an khap con bi anh hu6ng boi kich thuac- hinh dang hloh hQC va so 

luqng rang cua c~p banh an kh6p. Ve bien d~ng, than rang co d~ng chuan lit 

than khai (c6 th~ c6 nhung bien d<,tng hlnh hQc d~c bi¢t khac). Kich thuac hinh 

hQc cua rang phl,l thuoc vao gia trj m6Uun m, U<:Ii luqng quyet djnh chicu cao, 

dinh va chan rang. Sau day la mot s6 cong thlic duqc Slr dt,tng trang thi.et ke 

truyen dong rang: 

vai : 

d 
ffi=

Z 

d la duemg kinh chia, Z la 56 rang, m la d<).i luqng uuqc chuin hoa, thea ISO, 

thuimg laythco day 56 m~l; 1.23 ; I,S; 2; 2.5; 3; 4; S; 6; 8; 10 ... (mm). 

Chicu cao dinh rang: ha= m 

Chieu cao chan rang: hi =1,171,3 m 

Chieu cao rang: 

Ti s6 truy6n: 
. (OJ Z2 
l~-~-

w2 Zj 

Trang do: Zj lit s6 rang cua banh rang chil dong (1). Z2 la s6 rang cila banh 

rang bj dong, WI lit toc dQ goc cua banh rang 1 va (02 lil t6c dQ goc cua banh 

rang 2. Bang 2.4 the hi¢n mot s6 ki~u an kh6p banh rang va Clc d<,ti luqng d~c 

trung. 
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B.lng 2A: !\lot so kCt diu an khup b:lIlh rang 

Sa do ket call Ki hicu M6i quan h~ hilln 

Banh rang- banh rang 
r l Z1 

TIl': //-:-~~2 
({Jz = -({J1 ::: -'P, 

0 
r2 Z2 '1J''! ! '\ r2 22 

~, ~t ~--/, 0 T2 = 'l - T1 = '1 - T, 

r, 7, ~J''''''~T2 
r1 ZI 

Z2 

Binh rang - thanh rang 

T,/. 0 xz= I" / f{J / 

~ - I 
X2 1 . - - F2 = 11-TI 

. I. r, -- -
F2 ~ 'm:: 

An khllp !rong 0 r1 Ll ...... ({J2 = - Q'I ::: -'P, 

z ~ta .~) 0 r2 Z= 1 h i -:: ;:... 
I~~~ ~T,~0T2 . r, Z, 

7! ='1~ TI = '1 -- T, 
I " - ! r, Z, 
, ~ '2 

An khllp chu6i banh ,ang 0 r l 21 
fPJ = - fIJI = -'P, 

-:-. 0 I"J ZJ , , . r 1 ZJ 

\ 
'0 - 0 rJ = 11 - TI = '1-,- T, 

tI" r l ZI 
4, ' ' :1- -: . \ z .!. 

"~' H , 

Truy6n d¢ng banh rang hay dlrqe Slr dl:mg d~e bi~ 1 Irong cae hc)p toe d(l. 
vffi: 

+ Ty \0 (fuyen eua h(lp gium toe Ihl i< I 

+ Ty so (ruyen eua hc)p tang toe Ihl i> I. 

2.4.1.6. Tru)'en dt)ng dai Ixieh 

Truyt!'" d(mg doi Iii. co eau dlIc;te Slr d"mg d~ tfuy~n momen quay va ehuy~n 

d9ng quay gilra hui hay nhieu If",C nha i,!e rna Si.I( phat tfiell gilra dai - C(1 eriu 
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dim v61 b.inh dai giin tren trl.}C chu 

d6ng- qua b,inh dai g.in tren trl.}C b! 

dun lhlnh 2.34). Dail xich tiep xuc 

hanh dai/xfch theo mQt cung de 

truyen rn6men/chuytn u¢ng quay. 

Do truyen chuyen d9ng dlfa vao Ilfc 

Phia chung 

, 
J 

rna sat ncn 6 lrllyt'"n d(mg doi c6 the Hinh 2.34: TrtlY/1i dtlllX dlll-hlillh dw 

xfiy ra hi¢n ttJqng tnrqt. Ket cau doi co wfu (hlnh 2.35 c) va xich (hlnh 2.35 a, b) 

la nhfrng giai phap di thi¢n kha nang truyen. Ve ban chat, trong (ruyen d(>ng 

dai, rn6rnen/chuytn d(>ng quay duqc truycn nha chenh J¢ch ling suit ding x,iy 

ra trang dai khi v~n hanh (hinh 2.34). 

oi 

Hinh 2.35. Xich va Mill! dai co Va,l 

=.. . 
---.. -.,"" ").>. 

, ... 
J 'r._. 

,0 
I: -,--- _....J--,," 

!' \ 

GQi 1 la banh dai din ,2 la banh dai bi dim. PI-ling suat phia dmg, P2-lrng 

suat phfa chung, khi d6: 

Marnen quay a banh dai I la 1'1= (PI - pJr l . 

Marnen quay tren banh dai 21a T 2= (Pi - P2).r2 • 

Vai r l la b,l.n kfnh cua banh dai 1, r21a ban kfnh cua banh dai 2. 

Do cang suat dUQ'c truyen la lfch clla marnen quay va toc d(> g6e va VI toc d(> 

g6e HI. OJ I = vlrl doi voi banh dai 1 • (02= v/r2 d6i vai banh dai 2 (vai v la toe dQ 

dili eua dai), nen cbng suii:t truyen len m6i Mnh dai Iii. : (PI- P2). v. 

LQ'i the eua truyen d9ng dai so vai truyen dOng ,In kh6'p is.: 

-Co khJ. nang truyen d(>ng gilIa cac trlJc co khoimg eaeh qua IOn ho~e qua 

nh6. 

- Co the tiE dQng bilO v¢ h¢ thong trang truang hQ'p qua tai (do xuat hi¢n 

twqt khi tai vUQ't ling sual max giu bam tier xuc). 

Tuy nhien ti s6 truyen I~i bi giai h~n, cao nhat iii. 3 do lien quan den cung 

tiep xlle gilIa daJ \'it banh dai. 
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Bang 2.5 giai Ihi~u mQI so kel cau truyen d(mg dai. 

TT 

I 

2 

3 

4 

B:ing 2.5: Ca cau Iruyc lI dong dai va xich 
--,-----------, 

Sa do kct cau 

Truyen d¢ng dai 1r0ll qua hai 
Ifl,lC 

" T, "ii, T, 

V'r) ) (((A)-
i" "h, 'I 

Truyen dQng dai quay-tinh tien 
cho chi lic-' Iren dai 

x 2.. F2 

(( Eu-=-E& 
T1 '1'1 

Truyen dQng dai c6 rang! xich 

" , I T, .,' ___ ---;((\?" ... il~".,· \')/ 
( (, ~, -·--f.--:1r-~1 
'~ _\.,.. -I", I 

Truyen dQng dai c6 rang/xich 
x 
-L F2 

((G·-~-G 
T, '1', 

Ki hieu 

0 
0 

o 

o 
o 

o 

M6i quan be ham 

" VJ2 =-qJl 

" 
" T~ =-TJ 

" 

.\')= r l fiJ, 
I 

F2=- T\ 

" 

X:= r/I{J, 

I 
F2 =-T1 

" 

2.4.2. H~ thong k[Ch truyen diing- thuy hre vii khi nen 

2.4.2.1. C hii'c nang ella h ~ thong kich tru) cn dimg thuy luc va khi nen 

Ciie h¢ th6ng !ruytll dQng lhuy il!C va khi nen dllqc sir dl;lng de truyen va 

di~u chinh h!c khi sir dl,lng lu6ng chal long/khi nen. II~ th6ng kich (fuyen dQng 

thuy It,rc va khl nen c6 kef cUll IlIon.'!, LI! nhau. Khi lIell thuang duqc sir dl,lng de 
dieu khien cae Ihaoh pMn dieu khi~n cu6i, co thli Slr dl,lng M k,ch h0<.tt C;:lc van 

Ian va cae thiet b, dieu khilin cOng sual eao khac. Thuemg Ihict b, di~u khic"n khf 

nen yeu cUu lin hi~u ap ilfc tu 20 + IOOkPa. II<.tn eh~ eua ht; thong kich -truyen 
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dl'jng d~ng nay la khii nang m!n cua khi. H¢ 11l1i/lg tJlU~; '!/t. co the sa dl:mg cho 

thiet bj dieu khitin cong suu"t cao hcm, nhlffig J<;li dal hem vii. nh~y cam hcm do de 

bi fa dau hem Ia fO khf. 

Hlnh 2,36 th~ hi~n nguyen 11 cua b¢ ehlly~n d6i dong di~n Ihanh rip SUitt. 

Thiet bi nay c6 th~ duqe Sl{ dl,!ng de bien doi dong di~n- dall fa khoang 4 den 

20mA tll: ml'jt bl'j dieu khi~n thanh mQt ap suat thu)' l'!c 20 de'n lOOkPa M v,~n 
hanh mQt Cd cau ehuyin d¢ng, Dong qua eUQn dily hip trang 16i khi do bj hut ve 

phia nam cham, dQ m~nh i,!e hul phI,! thuQc vao dQ km cua dong. Choyen dQng 

eua 16i gay nen d!eh chuyin don Wy so v6i tf~c dung cua n6, lam djeh vi so vai 

khe. v! tff tUO'I1g quan khe- vi quyet dinh dQ Ian ap I,!c khf lfong M thong. 

Dong diM 

dau vao 

~N'm'him 

.~ -Jr 
- :h'," III 

ap fa 

Goi quay 

Hlnh2.36: Chl/yill ddi dong di¢1I Ilulnh tip SIlI]'1 

Thuem.g sa do thuy I,!c va khi nen thuang duqe the hi¢n duai d<:tng m<;leh 

nhu ml'jt m'.lch di~n. Hinh 2.37 the hi¢n mQt ml.lch CC1 sa cua h~ thuy l,!C va co the 

chia ra lhanh: phfin cap ngu6n va phan truy€n dQng, Thea quan ditm CO khi 

truyen thong thi h~ thong thuy ll,fe chuyin deli va truyen, chuyen life cd - dau vao 

thanh ll!c eua dong chat long-dao ra. Dieu flay dUde thl!e hi¢n bai bom chuyen 

deli dau vao (toe di) va momen quay eua tr~c roto) thanh nang IUQ'I1g d<)ng du6i 

d~ng dong chay. Lue dau vao, tuc nang luc:mg cd duqe chlly~n deli thanh nang 

lUQ'I1g d¢ng cua dong chilt long thl nang luqng dau vao da co the duqc truycn 

den bat cu vj tri n~lO trang may, nai yeu cau ll!c nha h~ dlIOng 60g dan de'n 

diem do, Chat long dlIqc philn phoi ~cn dc diem nay nha mQt so' van dieu 

chinh toc dQ, up suat va hlICmg thuy il!c phil hqp thea cac yeu du chue nang 

cua may. T<;Ii nhililg diem mfY, nang llIqng d9ng dong chay co the' tLrng philn 
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ho;)e loan bQ dlfqe bien d6i I<).i Ih(mh nang iuqng co lx1i eae eo call trllyen d~ng 

Ihuy Il,le (11,10 mQI ehuy6n dqng tjoh lien hOi)e quay Iron). ho~c Pl9t philn co the 

b, lieu Ian qua van xii tip khi chi yell du mc.)1 phan h!c hfttl feh. 

12 13 1. Thung chl1a. ch.3tlOng 

2 60 Ioc 

3. Ehrong 6ng hut 

4 Born 

" 4 
co tau truyen 5. 

'~ 6. OQng co 
9 7. Ehrong ap 

8 \ 8. O6ng h6 do ap 

9. DtJOng 6ngh6i 

7________. 10. Van an toan (van xii) 

11. Van dieu khien dong 

6 12. Xilanh- piston 

5 13. OOng co thuy IlIe 

14. Van hLICrnQ 
4~ 15. BQ IQC 

llillll 2.37: Mach 'lilly life Cd ball 

NhiIng Ihanh phan chi! yeu eua h~ th6ng thUy lI!e baa g6m: 

Bam: lao nang iuqng Ihuy Il,le eho h~ th6ng. 

Thimh pha.n kfch d~ng (actuator): chllyen d6i nang luqng thuy Il,lf.: Ihanh 

nang luqng co. 

Van: eac Ihanh philn di~u chlnh eong sutll thuy il,le. 

Duang 611g: noi eac thanh pha.n trollg h~ Ih6ng thuy Il,lc. 

cac phin 1ge. binh tfeh. thung chua. 

O1[u long: truyen eong sUtll gifra cae thimh pha.n eua m~eh. 

+ Bam, thuc.)e flgu6f1 cd!, IIdllK II((mg. Day la Inii tim eua h~ Ih6ng. luu thOng 
dau co ap trong m'.lch. Born Ihl,lc hi~n dIan khOng c!:lc b¢ i1 dLICmg ho~c c6ng hut 
va dan dau tir thung chua, dfty vao c6ng hut. Bam t<;1o dong nhLfrlg khOng t<;lo ap. 
Bam eo the lit bam piston ho~c born dnh g<;lt. Ok van g6m van dit!u khien dong 
va van dieu ap (m!:lc 2.4.2.3). 

+ DId/fig (iflg, dui'fng dfln dau can nh6 nhat va th~ng nhtl!. 
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+ lJ(J Iqc ddll, thLIOng dLIqe d,~t a dau dUOng hut M d.n nhihlg v~t I~ thea 
dau tai nhCIng b¢ ph,~n trong m';leh. 

+ TlJlillg cll/ra. it nhat ph iii chua dLIqc tlr J0-5 bin ILIU IU9'I1gJphut cua born sao 

eho c6 kha nang khuceh tan nhi~t va tach du(J'c khi bi. nhicm. Quanh thung can 

m¢t khoang kh6ng thming dang du de tuan ho~m kh6ng khL Cae vaeh ngan trong 

thung khbng duqc phep u.e chat ban quay I~i vung hut. Thung dUQ'e trang bi van 

khf cimg b(J 1ge khL bQ 1ge dAu , dong h6 do mue dau va nut thao dau d~t gan 

day thimg va ,IUJI/I! phdn kfch 

truyrJ"n d(Jng, hay con gQi la CO' 

cau cbng tk (xem ml,le 2.4.2.5). 

2.4.2.2. Nguon cap nang lU'!f1g 

Ngu6n cap nang lUQ'flg eho 

hf thcJng limy life la bam thuy It!e 

va eho h¢ thong khi nen la may 

nen khL Bam thuy IlfC va may 

nen khf dw;tc keo bbi d(Jng CO' 

di~n. II~ thong thuy Ilfc (hlnh 

2.38) yeu du m¢t ngu6n dau cao 

ap. Thuemg nguon dau nay dUQ'c 

cap bbi born keo nher d¢ng co 

di~n. Cbng SUitt (Q) cua born 

thuy llfc dUQ'c xuc dinh hoi d¢ 

~I i 
,I i 

D~ugtlcij -~ 
, ... I , 

I I :1 - " -- -- '-', Tb.~n8 ! 1:- ; 

chifa 1 Diu 

Hinh 2.38 : Sd db nglldn dip fllliy II/c 

dieh ehuyen bam (D) va toe d¢ hO<;lt d¢ng(n), (Q=Dn). Bam dua dau tlr thung 

chua qua van mQt ehi~u den blnh tieh. tir do qua cae h¢ thong van den cae h¢ 

kich truyen dQng -thuy ilfe (xilanh-piston/hydrb moto) ho~e quay viS thimg chua. 

Phan ngu6n cap bao gam d mOl van an toan (xa ap khi ap cao han gia trj thiel 

lap). 

mnh 2.39 the hi¢n m¢t vi dl,l ve ngu6n cap eho h~; lM!I!? klJi nen. D¢ng co 

keo may nen khL Khi dUQ'e dan vao h¢ thong, qua b¢ IQc va qua bi? giam am de: 

giiim mue on. Van nha ap bao v~ h~ thong neu ap VU<:J1: qua muc an toano VI bi? 

nen khi lam tung nhi~t dO eua khi n~n can c6 bi? ph~n lam mat. BQ tach fim sc 

tach hoi nuae kh6i khi. MQt xilanh trer eo vai trc. lLIO'ng tlf nhu blnh tich thuy Ilfc 

e6 tae dl,l.ng bu rip khi c6 nhi~u. 
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rrf c/i'dinh (con dtIQ'c gQi ht van tiet hru), vj trf ban dau co the la rna ho~c dong 

(can gQi lil van dong/rna). cae duemg nai thong den van gQi In eang. Ten eua ca.e 

van vi trl c6 dinh dUQ'c g9i thea s6 cong va vi trt ,do co th~ Ia d.c van: 

+ Van 2 cang, 2 v~ Piston lien Piston lui 

tri (2/2):P, A. 
+ Van 3 cong, 2 vi 

tri (3/2):P,A,T, 
+ Van 4 cang, 3 vi 

tri (4/3)P,A,B.T. 
Trang do: P Ii eong 

ap, T 13 cang hoi, A va 

B 13 cbng huang tai. 

Blnh 2.40 th~ hi~n 
rnQt s6 van 4/2 (4 cong 

,) 

2 vj trf) va 4/3 (4 cbng 3 vt tri) 

¥I' I ' , 
Vitri: cap' Vi tri: dong 

Hinh 2. 40: Van vi fri: van 412 (a), van413 (b) 

d hlnh 2AOa) van chi co hai vj tri : piston tien va lui. Khi tien, cdng P dUQ'c 

thong vai B va A thong vai cang T, khi piston lui P n6i vai A, B vOi T . 

B1nh 2.40 b) th~ hi~n van 3 vi trf, ngoai hai vi tri tren, van con vi trt dong, 

khi do cac cclng A va B dong va P n6i vai T . 

Van chinh luu lu,!ng (flow valves) 

Van chlnh luu luqng thuemg 13 cac van tiet hru, ho~t dQng tren co sa dieu 

chlnh tiet di¢n dong di qua, Thuemg chenh l~ch ip t~o ra khi dong di qua van tiet 

lLru duqc ki~rn soit bbi bQ bu ap (blnh tlch ap). 

Van ON/OFF 

Day la lo~i van cho dong chay chi v6 rnQt hwing., Vi chung ngan kh6ng cho 

dong chay thea chieu ngugc l~i nen loc;ti van nay con duqc gQi III van mot chieu 

(nonreturn vahes) ho~c la van ki~rn (check vaivess). Van on/off thubng duQ'c d;'!.t 

a trong m~ch thuy llfc, giua born va actuator, sao cho khi ngat nguon dau/chat 

long kh6ng quay ve thung rna van mUll trang duemg ang. 

Van ti l¢ (propotional."alves) WI van servo (servo ."alves) 

Van servo va van ti l¢ la van thuang duQ'c si'r d',mg d~ dieu khi~n lien 't~c 

chuy~n vi, toc dO va IlfC cua thanh phan kfch truyen dQng thuy llfc, lo~i thlfc hi¢n 

theo yeu cau dinh vi chfnh xac, ho~c dn Slf chtnh xae trong cae dieu ki¢ll hoc;tt 

d¢ng, ho~c h0<:tt d¢ng trang bien d¢ dili th6ng tan s6. ClUing co cau hlnh deu 

khi~n vong dong ho~c vong rna. 
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Van servo va van ti l~ 

la IOi,li ma dau ra ella n6 

duge dieu khiCn nhu la 

ham eua dau vao, Ifn hi¢u 

di~n. Thiet bi nay chu yen 

d6i tin hi ~u di¢n thanh 

ho~t d"ng eua 6ng ho~e 

poppel (dang bi. elia. 

c6n ... ) d i¢n tit ella van. 

U lklolltI II 

lIinh 41 .- \ ' (11/ tt' I~ 

~1~ ~a*~i _~ ___ ~I~~ I~hi~ •• 

(input signals), dQ chlnh xae (prec ision). hi¢n wqng tre (hysteresis). muc tuy(n 
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KI HI!:U cAe VAN CHINH Ap 
caBAN 

Van 1 chieu 

Van dong Ihu cOng 

Van vi Iii binh !huang dong Q-
Van vi Iii binh lhiJOng rna D 
Van an loan (van nha ap) ~ 

Van pilol (~Iri ban dau rna) Q--

Van giamap 

~ 

Van an toan dieu chlnh luan II! Q-. 

Van an loan dl!u cI1lnh ca ~ 
'-' 

O¢NG ca, BOM, HYDRO·MOTOR. 
XILANH BINH ricH 

ElOng co di6n 

80m c6 dinh, 1 Piston 

8 
u 

Sam btl1'n lhi!n. 1 plslon ,6 
Hydro -motor c6 dinh 

Hydro -moIor bien !hien 

Xitanh 1 chieu 

Xitanh 2 chieu 

o 
.0 
I I 

I I 

Xilanh vOi lay keo vi sai ~I, II JI ~~I;= 

B¢ khufcll dOl ap [ I r=n-
Sinh Uch man cnan- ap gas 

Sinh tich ap gas 

8 
§ 

b) Mi}t sf; ki IlIfli clia cae bl) IJhljll kMc 

Ilinh 2.42: M{Jt s6"1.:i hifll 



tinh gifra utiu vim va dau ra, diii ehet (dead band), bang thong (bandwidth). 

Van ti l~ e6 th~ chia ra 13. ti l~ eho dong ho~c ti I¢ eho ap. Nha c6 selenoit 

pMn (rng ti I~ voi sl.! thay doi ell.3 tin hi¢u den nen van cap dau ra thuy il.!e (ap, 

dong, huang, gia t6e, giilm t6e .. ) tucmg Ung "min". 

Ki hi¢u van 

Ki hi¢u guy djnh eha van dieu ehinh tip th~ hi~n trong hlnh 2.42a, trang d6 
cae hlnh vuong 1.1 de vi tri ehuy~n mQ.eh. Hinh 2.42b th~ hi~n mQt s6 kf hi~u 
kh,ic dung eha d(>ng co, born. v ... v. Trang hlnh 2.43 con th~ hi~n m(>t s6 phucmg 
phap di€u k.hien v~n hanh van. Nhu v~y neu van co 2 vj tri thi kf hi¢u van se co 
2 kh6i vuong. Vi dl:!, uicu khi~n v~n hanh van vui num dAy (hlnh 2.44a: van 

cAe PHlJONG PHAp DltU 
KHI~N 

Chat 

Thu cbng 

Cakhi 

NLim d~y 

Canh tay don 

Ap pilot 

Solenait 

Ap pilot- s6lenoit 

Lo xo 

~ 
=C 
f:=[ 

=C 
8 
C[ 
CE[ 
cQ 

~ 
MV[ 

Dieuchil1h ti 1$ dong : ~ 
thay doi LLtL 

VAN CHjNH HUONG 

Van 212 

Van 312 

Van 412 

Van 312 

Van 213 

Van 413 
(dong gilia) 

Van 314 
(P n6i T crv! Irf gilia) 

Van 413 
(P,A &8 den Ihung 
chua crvi In gil1a) 

lIinh2. 43: Ki hifu cac van ehlnh hmlng va 
cac ki hi¢u die"1I khilll vr;1n helnlt \'an 

59 



4/2), khi num day dtIqc nhan, piston tien. Sl,l" ehuyen dQng cua mlm day t<;1O 
tr<;1ng thai nhu hi~n thl boi cae kf hi~u duqe su dl;mg trang hinh vuong ben trai, 
tue dong ehat hru tien theo c6ng P-B, hoi thea duemg A- 1'. Khi nhi num , 10 xo 
day van trC1 ve vj trf ban dall va piston lui. TtIang 11!, v6i di~u khi6n s6len6it 
(hlnh 2.44b), khi eo dong di~n qua salCnait , piston tien, khi huy dong, 16 xo keo 
van ve vi tri" ban dau va piston th1.fe hi~n lui. Chuy6n d¢ng ella 10 xo tlj.o nco 
trlj.ng thai ella van nhu th~ hi~n ttong hinh vuong ben phiii. 

2.4.2.4. Ki~u van 

M6t s6' kiiu van die"u ehtnh. 

dlj.ng dan giin thuang duqe su 

d~ng trang h~ 13: 

+ Van ddy (poppet valves) 

duqc th6 hi¢n il hinh 2.45, binh 
thuemg C1 trlj.ng tMi dong. Trang 
van, cae bi, dia ho~c dau con lien 
ket voi vi tri d~t van (valve seat) 
d6 dieu ehinh lUll IUqIlg, vi dl,l, 
khi nhan buton, bi duqc keo khoi 
vi tti ella n6 de dong qua. LOlj.i 
van nay e6 the 13. duVe dan (Pilot 
-operated), khi Il,l"e yeu cau dong 
bi 160 (ttong h~ thong van duqc 
dan (Pilot - operated sytem), 
ngl1Cri ta sit d~ng van dan de dieu 
khien van thtl hai -van ehinh. 
Van dan thuang c6 eang suat nho 
va c6 the v~n hanh thtl eong ho~c 
bC1i solenoit). Van poppet eo the 
la van crunh hu6ng (directional), 
eho phep dong chuyen d¢ng thea 

AI is 

\(' II I 
()l / 

, 
,) 

, " 

P ·.T 
b) 

ifWV 
I 

Hinh 2.44: Van 412 a) dilu khiln viii num ddy 
b) die"u khie"'n va-i silinait 

0 

r1 
Il~n " 
I r;-' .J:! 

,~l I , 
I, 

I I 

Hinh 2.45:Van ddy 

I I j 

Hinh 2.46: Vall o'ng 

r 

'i " t ~ I 
I 
! ~, 

~I IT 

mQt hl16ng, ho~e la van an toan- xd ap (presure relief valve) c6 16 van blnh 
thuemg dong va ehi mil khi ap trong h¢ thong Vl1qt qua gia tq thiet If).p. 

+ Van o"ng (spool valve) c6 mOt aog cuQn chuyen d¢ng ngang trang than 

van cte di~u khien hru hrqng. ffinh 2.46 tM hi¢n hlnh dr,tng ella m9t van ong 4/2. 
Nhu trang hlnh, B duqc n6i vai P khi A va T dong. Khi 6ng cu(m chuy~n ve ben 

trai, A duqc n6i v6i P va B, T duqc dong. Ong cUQn co the: dlIqc day bili mim 
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day, canh tay don ho~c solenoit. Van {/ng CUQfI quay (rotary spool valve) c6 rnQt 

6ng cUQn quay. Khi ong quay, d.c cang duqc d6ng ho~e duqc rna theo each 

tu'cmg tl! nhau. Van ang thuemg duqc Slr dl,lng trong cac van dan hudng. 

2.4.2.5. Thanh phan kfch truyen dQng (actuator): 

Kich truyln dQng lruyi'n thang: xilanh khi min hogc xilanh lhuy ltjc Iii vi dl,l 

ve thanh phan kich -truyen d¢ng thang. Ve nguyen Ii xilanh h¢ thuy II!C va khi 

nen la tuemg tl!, sl! khac nhau 6 kich thuae do ap a h¢ thuy II!C cao hem. Xilanh 

thuy II!C la rn¢t ang r(jng, trong do piston co thi truQt dQc. Hinh 2.47 tM hi¢n 

hai lo~i xi lanh d~e trung nhat, lo~i hO'l1 d¢ng dup (tac d¢ng hai chieu) va lo~i 

hO{l1 d¢ng dall (lac d¢ng rn¢t chieu). Chuy~n d¢ng thang do xilanh thuy ll,fc sinh 

ra thtICmg duqc Sll dl,lng de v~n hanh van ong. 

Vi¢c chQn xilanh duqc 

-- I 
Ii 

j 
aj 

quyet djnh 00i l\Ic yeu d.u d~ch 

chuyen tai va toc d¢ dieh 

chuy~n. Xilanh thuy Ilfc e6 kha 
nang truyen life cao han nhieu 

so vrn xilanh khf nen, Tuy 

nhien xilanh khi nen l~i cap toe 
dO djeh chuyen nhanh hon. 

TlI b~ di~u k~i~n La ~o 

Lifc sinh bdi xilanh lhuy 

hie: F~A_p 

Vdi A la tiet di¢n ngang 

clla xilanh, p In. ap suat lam 

viec clla xilanh 

Neu toc aQ dong chat long vao xilanh 

la rn¢t kh6i 111Q'Ilg Q trong 1 gi5.y, piston 

c6 tiet di¢n ngang A. djeh chuyen rn¢t 

khoang v trong 1 giay, hie d6: Q=A.v. :::::> 

v=Q/A, nhu v~y toc dQ ella xilanh thuy 

il!c bang luqng chat long Q chia cho tiet 

di¢n A cua piston. 

Toe d¢ eua xilanh khf nen kh6ng the 

r 1 .\ .~ " 

\ F -, -j , I 

bl 

Hinh 2. 47: Xi/anh fhuy lJ/c 
a) lac d¢ng hoi chitili 
b) lac d~ng m¢f chilli 

TlI 00 di~u khii!'n 

aj bj 

Hinh 2.48 :B¢ kich fruyrin d(mg (juay 
oj (juay canl! gqf 
b) d¢ng cd thu)'lIfC 

tfnh thea each trcn do phl,l thuQc vao toc dQ t<!-i d6 kh6ng khf d!eh ehuyen piston. 

Cae h¢ thong khi nen luon c6 van de dieu chinh toc d<). 
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Kich - truy(jn d(mg quay: tip suat dong chat luu (dju ho~c khi) co th~ sir 

dl.!-ng de sinh chuy~n dQng tron. Hlnh 2.48 (a) the hi~n hieu do dan gian cua bQ 

kfeh truyen dqng quay kitfu d.nh g';lt. Ap suat chat lUll t~i duang vao lam quay 

eanh qui,lt. BAng vi?c t<;to chuyen dong quay lien tl,le khi sir dl.!-ng cae d.nh qU<;tt 

ehiu keo boi 10 xo keo co the t';lO ra dQng CC1 thuy Jl!e/khi nen nhu hlnh 2.48 b). 

Bt) kich truyC-n dt)ng mim ngan la. d';lng kieh truy~n dQng pho thong clla h~ 

khf nell, gom mQt mang ngan mQt ben tin hi~u ap suat dau vao tiI bQ dieu khien 

va mOt ben tip suat moi lruang, ehenh l~eh clla hai ap suAt nay gQi la ap suat do 

(gauge presure). SI! thay 

doi trong ap ll!c dau VaG 

gay chuycn d(>ng chi tiet 

trung tam giUa m~lllg 

ngan (hinh 2.49). Chuyen 

d(>ng nay truyen tai tMnh 

phan dieu khien cu6i 

thong qua tf'-!-e gan lien 
II 

Ap sua! 
khi quyen 

L6 xo 

HJ b9 dl€U khien , 
I" 

,~i~U khien ca 

p sua! 
khf quyen 

vOi mung ngan. Ll!e tac Hinh 2.49: B(! kich truye'n d(mg mall ngon 

dl,lng len tn;lC F bang tip ll/C do P(hien thi tren dong ho) nhan vai A, tiet di~n clla 

mang, tuc F=P.A. M~c khac, Il!e hoi duqc cap boi 10 xo. Nhu v~y, neu 10 xo dieh 

ehuyen mOt do~n x, thi Ilfc F tuang ling vai Il!c nen 10 xo: F = k.x (k -he so dan 

hoi eua 10 xo, gia tr~ kh6ng dai) . Suy fa kx=P.A. 

Nhu v~y dich chuyin clla try.e ti I~ thu~n vai ap lW do 

BO kich ~Iruyen dong mang ngil.n la 10':li kich truyen dOng tjnh tien do tin 

hi~u tiI hQ dieu khien duqe ehuyen thanh ehuyen d¢ng thang. Chuyen d¢ng 

thJng nay thuang duqe Slr dl.!-ng de' v~n hanh cae van dieu khitn qua tdnh. 

Vall di(!u cMnli qua trinh khi nen thuang la thanh phan di~u khien cuoi, 

duqc kich dOng boi chuyen d¢ng eiia CC1 cau chap hanh h¢ kich truyen dong. 

Kct qua lu lUll luqng va toe dQ dong ra duqe quyet djnh boi hlnh d';lng phan nap

tMn van. Trang thl!e te cac van duqe su dl,lng kha pho thong, thea hlnh d~ng 

phfin dau bit thuang la mQt trong d.c kitu sau: 
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- Ma nhanh (quick opening), ('.10 thay doi toc dO dong 16n eho mOt dich 

chuy~n nh6 . 



- Bien d;:.ll1g tuycn tinh (liniar-contoured), t<.to thay dbi toc dO dong ti I¢ vdi 

sl! thay doi dich chuycn phan dau bft. 

- Phan tram b[mg nhau (equal percentage), t'!-o thay d6i dong thea phan tram 

bang veri. phan tram sl! thay d6i vj tei phan dau bit. 

Trong thiet ke ho~c i,!a chQn kich thudc cua van, nguoi ta thuemg dung thu~t 

ogiJ kich co van dieu khi~n qua trinh (procccs control valve size). D6 la kich cC1 

than van dugc xac d~nh theo lUll luqng va toc dq dong, luqng giam ap qua van 

cho phep khi biet ti trQng cua chat lUll. 

Hlnh 2.50 the hi?n SI! ket hQ'p cua van ong vdi mQt xilanh thuy ll!c , t'!-o 

thanh be} klwe'ch dgi thuy life. Van 6ng c6 ap suat cao- co dinh, chuy6n d6i hic 

dQng len cac m~t ben 

cua xilanh (actuator) 

thea chuycn dQng dau 

vao cila trl,lc van ong . 

Ll!c tac dl,lng len 

xilanh Iii. tich elJa di¢n 

tich cong tac cua 

xilanh v6'i hi¢u cua ap 

suift cao va ap suat 

thoat [Fcr= A (F,,

FT)]. Ll!c nay cao hem 

Hinh2.5I: D(Jng co Ihuy l!(c 

nhieu so vai l,!c dich 

chuy6n trl,lc van Gng. 

Ket cau nay d ugc su 

dl,lng lam thanh phan 

dieu khi6n cu6i. de t;:to 

ll;fc Ian can thie't, djch 

chuyen phoi trong m(lt 

may cong CI,l. mnh 

2.51 the hi?n vi¢c sii 

dl,log van Gog voi mQt 

d(lng co piston hu6ug trl,lc t::t0 thanh mQt dqllg cd thuy life. Van ong cGng c6 the 

ho,!-t dQng nhu van die"u cldnh IHi/lllX. 
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2.4.3. He thong kich d(mg dien 

H~ thong di¢n dugc sir d~ng nhu cae th1mh phan kich d¢ng thmJ'ng iii.: 

• Thiet bi d6nglngat nhu cang tac Cct, diN. tiristo, tranzito, d do till hi¢u dicU'" 

khien dllqc ap van fiN cong tac d~ dong ngat ffi¢t so thiet bi di¢n nha bQ 

dot nong ho~c dQog ca. 
• Thiel b~ lo~i s6len6it, (; do dong di~n qua cu¢o day dugc sir d~ng M kfch 

d¢ng 16i day kim lo~i memo Vi d\l, sblen6it van thuy It,c/ khl nen sir dl,log 

dong di¢n qua seIenoit dt kich d¢ng lu6ng thuy It!c/khf nen. 

• H¢ th6ng phat d¢og: vi dl,l, d¢ng cO DC ho~c AC, a do dong di¢n ch~y qua 

dQng co duqc dung de: sinh ra chuyin dQog quay. 

2.4.3.1. Cae cong tac 

C6ng tac thuemg g~p trong h¢ thong kich dQog di~n sir dl,lng d~ dong] ngat 

m~ch, d9ng cO di¢n, cae thanh phin dot nong, kich dQog cae van selen6it. dieu 

khi~n d.c xilanh thuy h!c ho~c khi nen, ki~m soat mQt \o').t hanh d¢ng co tr~t tl!. 
Ho~t dQng chuy~n rn~ch co the Ia ket qua hO<;lt d9ng co h9c cua m9t bQ kich 

dQng di~n- co boi dong di~n trong s6len6it ho~c di¢n tii th6ng qua cac khoa 

di¢n tu (solid-state divice). 

C6ng tdc C(/ 

C6ng tile Cd g6m 1 ho~c nhieu c~p tiep x.uc c6 th~ dugc dong ho~c rna co 

h9C M thl,fc hi¢n nail ngat m<;lch di~n. Cae c6ng tae IOi;li nay co th~ v~n hanh thu 

e6ng ho~c t1! dQng nha mllc chat long, nhi¢t dQ, dong chay, ap .<;uat, Mnh cam 

ho~c nhGng thanh phan khac, tuc chung d6ng ho~c rna cac tiep diem ella minh 

t~i nhUog gia tri tuang {mg cy the nao d6. 

Cac rule 

Role la thu~t ngiJ chi cac thiet bi chuyen m<;lch di¢n tll: bao gam: cac d6ng 

ngfit tiep diem (contaetors), cae 

khoi d9ng d9ng CO (motor staters), 

role ht{n gia (time-delay relays). 

Role duqc Slr dl.J.ng trong nhUog 

Ung dl.J.ng khac nhau nhlffig 

thuang ho').t dQng thea cung 

nguyen H la cap nang IUQng cho 

nam cham di¢n M dong/rna ITlQt 

c6ng tac co. Role di~n cho phep 
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ho~t d(mg ehuy~n m(~eh oan gian khi chip lIng mQt tin hieu dieu khien (hinh 

2.52). Khi co dong di¢n ch<:J,Y qua eUQn day, xuit hi~n mQt tU truemg day tay don 
ehuy~n dQng bUQc cae tiep xuc phai ma ho~c dong. 

Role hfn gi(f Ia iO<:Li dieu khi~n co th~ tri hoan mQt hO<:lt dQng chuyen m<:lch. 

Thai gian tri hoiin c6 th€ dieu ehlnh va dugc bat dau khi co dong di~n ch<:lY qua 

cUQn day hO~lC ~hi dong ngirng. 

Khi lila chQn mN role, can phiii chu y cae tham so sau: 

• Di¢o ap ho~t dQng cu.a cUQo 

• Cong suat danh dinh cua cu¢n day 

• Di¢n ap danh dinh 

• Dong lam vi¢c 

Khoa di~n til (solid-state switxhes) 

MQl s6 chi tiet ban dan co th~ dung cho d.c m<:lch dong ngat di~n-di~n tu" 

Do lil diot, tiristo triac va tranzito. 

Diot (den 2 c¥c) thuQc lo~i chuyen 

m<:lch di¢n tu cang suat (swiehing power 

electronics), diu t<:lo tit ban dan ket noi lO<:J,i 

p-n. CI!C noi phia mien p gQi la anod, cl!c 

n6i mien n gQi ta catod. Diot co duemg d~c 

tuye"n Von-Ampe th~ hi~n trong hlnh 2.53, 

Ia. duemg cong phuc t<:tP chia thanh 3 vUng 

sau: 

(1)- vung phan cllc thu~n (vUng rna): 

khi VIJ>VY (Vy=O,7V doi v6i silicon, O,3V 

doi v6i germanium), khi do diot dong, anod 

va catod tra thanh m<:teh tuang duang voi 

ngu6n di¢n rip nguqc ehieu Vy (hlnh 2.53). 

(2)-vung phan cllc ngugc (vung khaa): 

khi V,<V n< Vy, luc do diot ho~t dqng nhu 

mqt m'.lch hb. 

(3)- vung danh thung: khi v IJ<V IJ diot 

l<).i ho~t dQng l.,i nhu dong m<).ch, voi dong 

di¢n Ian qua diat. 

:'i·COT 

e-j pin f--e : /D'" 
A~' 71-~" : I ::~o 

'J 
~ ...-

Hlnh 2.53: DtJc rinh clla di6t 

v, 

[\ /\ I 
" \:IV 

I ". 

, 

I 

Hinh 2.54: ellinll /I(U m¢t mta song 
a) sltdljngdiot 
b) sltdl.lng thyristor 
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Di6t co the duqc coi nhula "van m9t chieu". eho phep dong di¢n vao chi theo 

1 i1l1Ong, 11IftfllX thu~11 (anot sang cat6t). Khi co sl! doi chicu, trong m<).ch chi eo 

dong ro (rat nha) cho oen khi di~n ap 1rmg. vuc;n qua di¢n ap d~ch ngtIQ"c cl!c d<.ti 

(di¢n ap ehQc thung), diN co th~ bi danh thung. Nhu v~y n6i mf,lch chi th~c hi~n 

khi dong di~n la thu~n. Hinh 2.54a th~ hi¢n chinh hru qua di6t clla m9t dong 

xoay chi~u, kct qua t\10 nen dong dtIQ"c chinh hru m9t mh nha co m'ra phan 

duong cua di~n ap dau V30. 

Thong s(/ eff!' thi£,( ke' clIO diol fa : dong di¢n max cho phep qua diot va di~n 

rip chQC thung V /. 

Tiristo (thyristor) 13. mQt chuytn m<;lch b~n dan 4 lap (p-n-p-n), wong tl! 

nhu m(>t di6t nhlffig co them m(>t cbng dieu khitn cae tr<;lng thai de di6t co the' 

dong m<).ch (hinh 2.55a). Hinh 2.S5b the hi¢n d~c tuyen V6n- Ampe cua 

tiristo.De tiristo dong m<.tch phili thoa man 2 dieu ki~n: 

- Anod va cathode dUQ"c 

cAp di~n ap thu~n (tue di~n ap 

a anod cao hem cathode). 

- Dong vao cong IG (dong 

kfch) phii du 1rang thai gian 

(thuemg m9t vai micro giay). 

Dong cong dUQ"c Wo bai xung 

di¢n ap dtIemg ngan, ap qua 

cbng va chan cathode. Lugng 

t6i thieu cua dong de giil tiristo 

dong m<).ch gQi la dong ghim 

(latching curent). 

a tf<).ng thai kh6ng c6 

dong kfch (wemg dU"emg v6i 

dong 1<).i cong lei bang zero) 

tiristo truyen 1 dong di¢n ro 

hi 

AnOde (A) 

""'G'~ 
a) Ga!hooe IKi 

So,Itdii"ap thu;m 

D;'n op 
<hOC thung In",," 

Ilinh 2.55 
a) Thyristor ra kf Ill/h.1 
b) Dt;k tfnl! Clia thyristor 

khOng dang ke khi cap di~n ap nghich (tru khi hi¢u di¢n the ngu~jC qua 100, den 

hang tram von, no co the bi danh thung). Khi hi~u di~n the dich thu~n, dong van 

gifr kh6ng dang ke cho den khi VlIQ1. qua di~n iip chQc thung thu~n. Khi xay fa 

dieu nay di¢n ap qua di6t wi xu6ng muc th[lp khOil.ng 1 -0-2 V va dong tieR (dong 

qua thict bi) khi d6 hj gi6i h0-n chi hoi di¢n tro ngoai trong mi.lch. Ngay khi dU"Q"c 
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dong mach. tiristo gtC! tr<~ng thai nhu v~y dlO den khi dong thu~n giam xl10ng 

dt!6i nllIe V~lj miliampe. f)i¢n ap t~i d6 xuat hi¢n tr<;tng thai chQc thung thu~n 

duCJc quyct djnh bai dong kich t<).1 cong, dong kkh dng cao thl di¢n ap chQc 

thung thu~n dng thap. 

Khong nhu diot, chi co th6 chinh hru di~n ap dau vao AC thanh di¢n ap 

trung blnh DC (hlnh 2.54a). tiristo co th~ duqc dung M t~o chinh hru co dieu 

khien. 10,!-i co tht chinh cac ngu6n AC va dieu chinh di~n ap trung binh DC dau 

ra bang dicu chinh thai gian 

phat dong/ di~n tip cong 

(hinh 2.S4b) Cong / /'~~O 

\ 

1,,- ~ "'" 

L __ L-; Choc lhung lhua~ 
Thong S(j' thiet ke'tiristo 

iii: di~n ap chQc thung 

ngu<;lc, dong ghim, dong va 

di~n tip lam vi~c max. cua 

tiristo. 

.A....-.:;....-, 1° 
,._0 / I 

'._ 2 m..o. I 

Hinh 2.56: D{ic (i,l I! C//a triar 

Triareta (triac) ho<;tt d(>ng tuang tv nhu tiristo va tuang duang v6i e~p 

tiristo mac song song ngu<Je ehi~u nhau trong cung 1 vi m<;tch (chip). Triac co 

tht dan dong di¢n thu~n ho~c ngtIqc. Hlnh 2.56 mo til d~c tinh eua triac. 

Hinh 2.57 mo ti anh huang khi mOt di¢n 

ap xoay chi~u hlnh sin ch~y qua tiristo a) va 

triac b). Tr<;tng thai khml. xay ra khi di9n ap 

d~t gia trj chQc thung, hie do di¢n ap thiel bi 

giiI iJ IDt1c thap. Thiet b~ nht! v~y co the Slr 

dl,log cho ml,lc dich dieu khitn. Hinh 2.58 

minh ho,!- tir1sto dt!qe dung d~ dicu khitn 1 

dj~n ap DC. Truang hqp nay tiristo ho~t dQng 

nhu mQt eong tae, Slr dl,lng cong dt dongjngat 

thict bj. Bang Slr dl,lng tin hi~u xoay chieu 11.1i 

c6og, di9n tip cap co th~ duqc chia nha, nht! 

v~y gia tr! trung blnh clla di~n ap dau ra DC 

c6 the thay d6i, do d6 dieu khi~n dt!qe. 

" , 
I 
i 

01 ! 

hi 

VI "--". DI~n ap cap 

~ \" ! 
'I 0' 
I " ... ' 

Hillh 2.57: Dilll khii/11 difn up. 
a) 1;1"1.1'10 

b) friar 

Tranzito iuiing c~c (bipolar transistor) la thiet b! 3 lap p-n-p ho~c n-p-n. c6 

3 qrc n6i '11m. 3 lap gQi ia: emitd (C), colecto (E) va ba'id (B). V~ nguyen rac co 
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th~ hiy 2 trang s6 3 clfc cua tranzito lam dau va~, cl)'c thu 3 con l'.li cling vai mot 

qrc dau vao lam dau ra (nhu v~y luon co mot CJ,JC chung cho ca. dau va~ va dau 

ra). De Slt dlJng khuech d<;li cong suat, chi co 3 cach mac, chung cmita, chung 

coleto ho~c chung basa dUQ'c Slr dJ.!.ng. Transitor IUB'ng clfc co tM ho~t d(lng 6 3 

vling : lI[?iit (clitloff): tranzitor hO<;lt dong nhu mot m'.lch h6, tuyell (illll tich q(C 

'E;iuFtf 
Thai gian 

Hinh 2.58: Di/ll khiln DC Mng thyristor Ilinh 2.59: Mqch clluyin do'i trazllsito 

(active linear): tranzitor ho~t d¢ng nhu mot khuech d~i dong va bao hod 

(~'aturator): m<;lch dong. Nhin chung tranzito dUQ'c dung nhu cac dong ngat -

hloh 2.5.9. Khi kh6ng co di~n ap dau van V.~()" t<;li dAu ra xuat gan nhu toan bO 

di¢n ap'V'X'. Khi di¢n ap dau vao du lOn, tranzito se chuyen m~ch d~ di¢n ap Vee 

xuat hi¢n t<;li dau ra rat be. 

2.4.3.2. S61en6it 

SOlen6it di¢n 1a m(lt cu¢n day. Khi co dong AC ho~c DC qua cu¢n, se thiet 

l~p mQt truang ll)'c til. LI,Tc nay m<;lnh nhat 6 tam cUQn day, vi v4y mQi v~t li~u tu 

tinh deu co khuynh huang bi keo vao tam cua seIen6it, nai lI,Tc tiT m~nh nhat. day 

la co sO' clm selen6it actuator. 

5elen6it actuator la d~ng 

actuator di~n tu dan gUm nhat, 

thuang duqc Slt dlJng trong h¢ 

kfch truyen d9ng th~ng ho~c 

tron cho cac van, c6ng tac va 

rolc. Hlnh 2.60 the hi~n 

nguyen ly co ban: SOlen6it 

actuator duqc diu thlliIh bbi 

mQt khung tTnh bAng sat 

Jlinh 2. 60 : Selenoit actuator 

(stator), mQt cUQn day (selenoid) va mot 15i thep non (feramagnetic) a trung tam, 

dong vai tro nhu mQt piston. Khi dong di~n qua s6len6it thi mot tif truang dugc 
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sinh r<'l, llfc tir lac d9ng vao piU6ng feromagnetic, keo n6 vc phf<'l cUQn day. Nhu 
2 

v~y khi thay doi dong di¢n. llfc tac dQng vao pitstOn thay d6i ( F ~ ~, trong d6 i 
,> 

la CU'Ong d¢ dong di~n, () khe ho giua stator va piston) va keo thea thay d6i 

chuytin dong cua n6. Chuytn d¢ng nay c6 th~ duqc khucch d<;ti ba.ng 1 h¢ thong 

cac can g~t. 

Van s61enoit duqc v~n hanh wong tl,l' va dl1qc sit dl,lng M di~u chinh luu 

luqng cha't long trong h¢ thong thuy 11,1'c hay khf Ot!n. 

Nh11ng tham s6 xem xet khi thiet ke/ch9n llfa selen6it: h!c, hanh trinh, nhi~t 

d¢ va chu ki lam vi¢c (duty cycle). 

2.4.3.3. DQng co 

D¢ng Cd di¢n thUOng duqc dung nhu thanh phan dieu khitin cuoi cung trong 

cac h¢ thong dieu khi~n v~ trl ho?c dieu khitin toc d¢. S1,1" khac bi¢t chinh gifra 

cac dQng cO di¢n 13. a thie"t kc rotor va phl1cmg phap sinh tWOng tiro Dong cO 

dl1qc chia thanh 2 lo<).i chlnh la : 1 chieu va xoay chicu. 

Dqng Cd m(>t chie'u (DC motors) 

Trong dQng Cd mQt chicu, cac cu¢n day 

dl1qc hip trong cac ranh xe tren mot tn~ nam 

cham gQi 103. Ibi (armature ). L6i duqc gan tren 

g6i dB va quay t1,1" do trong m¢t tit trl10ng sinh ra 

bili cac c\Ic tnrang (field pole). a nhfrng d¢ng 

Cd nhi>. nhfrng clfc nay c6 the la nam cham co 

dinh ho~c nam cham di~n co tu tfnh dlIQ'c sinh 

ra do dong di¢n ch~y qua cac cUQn day cam 

(field coils ). 

Hinh 2.6/: D(mg cU DC 

Hinh 2.61 m6 ta nguyen 1y Cd ban eua m¢t d¢ng co m¢l chieu 4 c\Ic. Dau 

mut clla m6i cUQn day IBi (phan ling) dl1qc n6i toi co g6p (comutator) voi d.c 

tiep xuc di~n qua cac tiep ditm than gQi 13. chdi than. Khi 16i quay, c6 g6p dao 

dong di¢n trong m6i cUQn day. Cie h,rc tac d¢ng lCn cU9n day din gifr Hie dong 

thea cung hUOng, nhlI v~y chuy6n dQog quay lien t\lc. Ngay nay da co lo~i d¢ng 

Cd m¢t chieu kh6ng c6 choi than. Lo~i dQng Cd nay co mQt nam cham quay v6i 

cac eU9n day 16i Gnh. HUOng quay cta d¢ng Cd 1 chieu c6 th~ dao bfing each 

dao ho~c dong di¢n 616i ho~c dong cu¢n cam. 
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D(lng co m"t chicu dUQc phan lo~j kich IId/tiej), song song, Irbll h{/p ho~c 

ricng Il; luy thu"c each o6i cua cuqo dm va cu"o tiog. Hinh 2.62 minh ho~ 

cac dch n6i. 

a D(ing ("(I kifh 110/' tie'p , cu"n U'ng va cuOn dm duqc mac noi tiep ~ hlnh 

2.62a). Lo~i nay sinh 

mamen khai d"ng iOn 

nhat va toe dQ ch~y kh6ng 

tai cao oh.lt. Khi ch<;ly tai 

nh~, d9nJ co co nguy co 
ch'!-y toc d9 qua cao. Dao 

ngu9c ct!c nguon cap 

kh6ng co anh hU'Cmg tai 

chicu quay cua dQng ca, 

no sc tiep tl;lc quay thea 

hUOng cil VI ca dong di~n 

cam va dong frog Mu 

ct6i chieu. 

Cu~nc;lm 

p",,~ 
po"~ 0 ""Y "po 

• bl 

Cu~nc;lm n6itll!~ 

Ph~n 
CuQcn 
elm ~ "og r ang . 

01 dl 00', 
, 

Hinh 2.62 PII/((flJlIan kkh tl~CI;a cac d(mg w 
a) kich tli no! tiep, b) kich til song song, 

c) kich tit han h!1P d) kich tit rieng Ie. 

, , 

~ C~o elm 

" 

,---0 

J Cu® 

L 

d d9ng co kich song song (shunt- wound motor), cU9n (eng va cam mac 

song song hlnh 2.62b). LO<;li nay co m6men khai d9ng nho nhat, toe d9 ch<;ly 

khong tal thap han nhi~u va dieu chinh 

toe d¢ tot. Do toe dQ gao nhl1 co dinh 

doi vai tai trQng, 10<).i dQng cd kich song 

song dU'qc sa dl;log r¢ng rai. De dao 

chicu quay, phiii dao ho~c phan frog ho~c 

cu¢n cam. Viti do d6 cae cUQn day kich 

rihlg fe dU'9'c l1a dung hdll. 

DQlIg c(! kich lurn h{1p c6 2 cUQn day 

cam, 1 dU'qc mac n6i tiep vai l6i va cUQn 

con l;:ti mac song song nham c6 mamen 

khai dQng iOn va dieu chinh toe dQ tot, 

hinh 2.62c). D(mg co kich ruillg JJ dieu 

! I \'. 
::E \ '. • 

, 'Hon 

I \'?~"" , . 
Noi liSP 

) , 
\ Song 
\ song , 

Toc 00 goc 

Hinh 2.63: D{ic tinh man/en·tOr de) 

khitn dong frog va dong cam rieng Ie hinh 2.62 d), dl1qc coi nhl1 tnIemg hqp di).c 

bi~t cu.a dOng co kich song song. Hinh 2.63 the hi¢n d~c tinh m6men- toe d9 

eua cae lo~i d¢ng co tren. 
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Toe dq ella d(>ng cO DC tren co the thay dbi khi doi ho~e dong cam ho~e 

dong {rng (thuang thay doi dong ttng). Nhung do di¢n ap cap thllung \a co d\nh 

nen co the co duqe di~n ap thay dbi thong qua m~ch di¢n tiI nhu mQ.eh >iiI dl).og 

tiri.<;to (h'tnh 2.58). 

IJhhl khiln t(fc d(i d(Jng co DC: toe dQ eua dQng eO DC h~ ,inh hllemg bdi 

di~n ap cap va thong \uqng tu, thay deli m¢t trong hai tham so nay sc thay Mii toe 

dq dt)ng Cd. 

D(lng cd xoay chUu (AC) 

D(Jng CO xoay ehieu e6 tht la m<)t 

pha va da pha, duqe phan tiep thilnh 

d(>ng co di~n cam ttng va d¢ng cO 

dong bQ. DQng CO m(>t pha duqc dung 

kbi yeu cau eong suat lhap, dt)ng cO da 

pha dung cho cong suat eao. DQng eO 

di¢n cam Cmg re hon nen dlIqe dung 

rat r¢ng rai. 

D(mg Cd di¢n cam Ji'ng lOng SOC 

m(Jt pha gom mOt rota long soc bang 

cae thanh d6ng ho,Je nhom khap vao 

cae ranh eila yang t~i 2 dliu mut, t~o 

thanh cae m<).eh di~n hoan ehinh 

(kh6ng co moi noi ngoai tai roto) va 1 

stato vai 1 bQ day euon (hinh 2.64). 

Khi mQt dong AC qua cae eUQn day 

stato, mQt tl1 truemg xoay ehieu duO'e 

sinh. Ket qua ella cam {rng di¢n tir. la 

sUe di¢n dt)ng duqe sinh ra trong cae 

day dan ella roto va dong di¢n eh~y 

trong roto. Dau tien, khi rota chua 

quay, cae lvc tren day dan mang di~n 

trong til truang ella stato khong sinh 

Day dan rota 

~
\~. ~~ .. ~ ~:-=::\ 

'" ~=---~ -~p 
r-- -- ~----

;==-=.:==-=;;./ 
long soc 

Roto 
Slato 

Ilinh 2. 64: D¢llg w di¢n 
cdn! {fllg long s6c n1(!f phil 

Hinh 2.65: D{jllg co di?n cum ((/lg 3 pho 

momen hUu ich. DQng eO kh6ng tl,f khai d¢ng. Nhllng neu duqe kich khdi dt)ng 

ban diiu, d¢ng co se chiu h,rc va tiep t\le quay theo huang dii duqe khai d¢ng. C6 

mt)t so phucfI1g phap duqc si.'r dl:lng de lam dt)og co tv khai dt)ng va t<:1O da ban 
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dau eho khOi d¢ng. Ti{c drj quay eua roto dtl«e quyef dinh bdi tdn so" eua dong 

xoay chie"u op rao stato. Khi eap mot tan s6 co d~nh eho rota m9t pha -2 C\!C, 

truang tir se xoay ehicu t~i t~n s6 nay. Toc d¢ quay eua truang tu dUQ<: gQi lit 16'c 

J¢ dO"lIg bl}. Rota se khong baa gia khdp duqe hoan toal) v6i tan s6 quay va 

thuang eh~ch khoang 1%.;.-3%. Chenh I~eh nay gQi la tnfql. Nhu v~y neu cap 

mot tan s6 50 Hz, toc do quay eua rOta se la gan 50 vOng/giay. 

IJ9ng cd di~n cam itng 3 pha (hlnh 2.65) wang t\! nhu d(mg co di¢n cam 

(mg mot pha nhung stato co 3 euon day nam cach nhau 12011
, m6i eUQn duqe noi 

v6i 1 trong 3 day nguon. Do 3 pha d,!-t duqc dong di¢n 160 nhat t'!-i thai ditim 

kMe nhau nen tir truang duqc eoi nhu 

quay vang quanh cae qJC stato, hoan 

thanh 1 vong quay trang mQt ehu kl eua 

dong. DQng cd 3 pha co UU di€m han so 

v6i dong Cd 1 pha lit co thti til dQng khi'1i 

dQng. Co thi dao chicu quay Mng each 

thay d6i 2 trang so 3 lien ket nguon. 

lJ~ng Cd dong b~:, co stato wang til Ht'nh 2. 66: D(mg cd ddllg b(i ba pha 

nhu mieu t3 i'1 dong cO di¢n cam (mg, nhlffig rota 13. mot nam cham vlnh dm 

(hlnh 2. 66). Tnlang tu duqc sinh khi stato quay, nam cham cung quay thea no. 

DQng CO duqe gQi 

13 d6ng b¢ vi ho~t 

dong chi t'!-i m¢t 

toe dQ, tue toe d(l 

quay ella twang 

tu. Toe dO quay 

clla truemg tir. N 

lien q uan den tan 

A 
AC tan s6 

C 3 Dha P- th~y doi 

B~ doi c--- B~ dao dong c--- , 

Hinh 2.67: D(ing ('(1 AC co toe d¢ thay ddi 

~ , 
Mota 

, 
, 

sua:t eua dong f: N = 60 f . V 6i mot c~p C\!C eho moi pha cap , tcuemg tu quay 
S6dip ci,It 

qua 3600 trang m9t chu kl cap dong, nhu v~y tan so quay clla slip xep nay Ia nhu 

tan s6 ngu6n . DQng co d6ng b¢ duqli dung khi yeu diu toc dO ehlnh xac. N6 

khong th~ tL,( kh&i dong, phiii c6 h6 trq clla h¢ thong giup khi'1i dong. 

Dieu khien toc dO dong Cd AC: dong cd AC so vOi dong cO DC la re, khoe 

han, dang tin e~y va khong phai baa duOng. Nhlffig di~u khien toc dQ phuc t'.lP 
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hem nen thaCmg chi phi eho dieu khi~n truyen dQng dong AC dat hem. Tuy nhien 

Sl,f ehenh nay ngay dang thu hyp do ket qua ph.it tri~n khoa hQe eong ngM va s\! 

giam gia ella ca.e hnh ki¢n di¢n til. Dieu khi6n t6e d¢ ella dOng co AC ph\! thuQc 

vao 51! cap tan suat bien thien ella ngu6n. Mamen quay do dQng co DC sinh ra 

khang d6i khi ty sO' giUa di¢n ap t~i stato va uin suat la co d!nh. Vi the muon 

duy tri mamen quay on dinh a cae t6c dl? kbae nhau khi tin suat thay doi thi 

di¢n ap vao stato cling phai d6i thea. C6 the su: d1,lng phaemg phap nha a hinh 

2.67. Dau tien dong AC daqc emnh hIll thanh dong DC boi mQt b¢ ehuyen d6i 

(converter) , sau d6 dio \~i thanh dong AC e6 tan suat tuy6n ehQn. M¢t phaemg 

phap khac thuang daqe dung eho cae dong cO c6 toe dQ ho~t d¢ng eh~m hi dung 

b¢ d6'j chu lrlnh (eycloeonverter), tf1:1'c tiep ehuy~n dong AC t~i m¢t tan so 

thanh dong AC vOi tan s6 kbae ma_ khang 

qua d6i trung gian thanh dong mot ehieu. 

Dqng cU DC nam cham vfnh citu lid 

khong chdi than 

Lo~i d¢ng cO nay ngay eang daqe sU: 

dvng nhieu trong tfl1ang hqp yeu cau m6i 

ghep ho~t dOng VOl d¢ tin e~y eao va baa 

daC1ng (t. Dong cO co ban g6m 1 b<) cae 

cuon day stato Va m¢t r6to (ferit ho~e gam) 

nam cham Vinh elm, hlnh 2.68. Day dan 

mang di¢n trong tu tfl1t':mg e~u ml?t hIe, 

m~t khac thea d!nh lu~t TIl Newton ve 

R~to n2!I'l chilm 
Vinhdtu 

Hinh 2.68: DQng ('(1 DC .tl"lfifng vinh 
Cltu kh6ng c hdi r han 

chuy~n d(lng, qre nam cham phai chju mQt lI,e can bang thea chieu nguqe l~i. 

Nguqe v6i dQng co DC truyen thong, trong d<)ng CO m¢t chieu nam cham vinh 

elm va kh6ng eh6i thl day dan mang di¢n c6 dtnh (stato) con nam cham di 

ehuyen (r61o). DOng trong de cu<)n stato daqe d6nglngat di¢n tiI, that':mg 13. de 

tranzito d~t thll tl! quanh cae eUQn cl'I.y. Sv ehuyen m~eh duqe dieu khien b6i v~ 

tri ella r6to, nha v~y luon co Ive tae dvng len nam cham bu<)e no phii quay thea 

eung ha6ng. 

Dqng cU babe 

D¢ng cO baac \il thiet b! sinh ehuyen dOng quay qua eac goc bang nhau (gQi 

1a cae baoe) khi moi xung so (digital pulse) daqc cap eho dau vao, v( dV m(lt 

xung Ulm quay 611 thi60 xung se t~o ra m(lt vong quay 360°. Vi H do nay d¢ng co 
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bUGC rat phu hqp cho sir dl:mg vai cac h¢ th6ng dieu khien tIen co sa so' (digital). 

D¢ng CC1 buoe co 3 lo~i co ban: 

Viti tit tnt thay doi: d(mg CO buoc d~ng nay gam m¢t rota thep non, co nhieu 

rang vOi m¢t stator day quan. SO fang cua stato va rota cung vai cau hlnh cua 

cUQn day va SlJ kfch thich quyet djnh goc buac. Lo~i dQng co nay cap goc buoc 

nho den trung blnh va co khii nang ho~t d¢ng vai t6c dQ ch<:ty buac cao. 

V 6i flam cham Vll1h elm (PM): rota sir dlJng trong dQng co buoc lo~i nay baa 

gam mQt nam cham vinh cUu hlnh tron, lAp vao mQt trlJc. DQng co buac PM cho 

goc buoc rQng, tir 4S°-;-120(). 

ROtea3m .--_-+-___ dam "lab. ellU 

Stato 

Hinh 2.69: Dt)ng c(1 burJc 
nam cluim vTnh cim 

State 

ROte 

C!!"cuOa day 
co doag dlea 

Hinh 2.70: Dt)ng ((1 b,(dC co l/f frd 
thay d& 

D(ing cO lai: ket hqp hai lo~i tren , thuemg stator co mQt s6 qrc, dUQ'c cap 
nang lUQ'Ilg bai cu¢n 2 pha. Rota gam mQt nam cham hlnh tr~, dUQ'c cap nang 

lUQ'Ilg quanh trlJc. Goc buac phlJ thuQc vao ket cau, thuang tlr 0,9°-;-So. 

Hinh 2.69 the hi~n dQng co bLIac lo~i stato vOi 4 cllC va hlnh 2.70 1a 10<;li 6 

CI.JC. Moi cl.Jc dUQ'c cUQn bAng day tlr va cac cUQn thuQc CI.JC d6i duQ'c mile n6i 

tiep . Dong duqc cap tir nguon mQt chieu den cac eUQn day thong qua cac 

dong/ngat. Neu roto 1ft nam cham vinh ciiu (hlnh 2.69), khi m¢t c~p cl.Jc cua 

stato co dong, rota se chuyen den, sap thing hang vai no. Neu c~p cUQn stato 

tiep thea sau do duqc dong m~ch, r6to se chuyen dich mOt buac de sap thang 

hang vai no. 

I-Dnh 2.70 the hi~n d'.mg kMc cua rotor, loq.i tit (rtl bien tllfh!. La<:ti rota nay 

duqc lam bang thep carbon thap. hlnh tn,! co 4 qrc , tuc it qrc han stato. Khi m9t 

c~p day d6i co c6 dong di~n, til truemg sinh ra co cae duo-ng h!c di tlr qrc stato 

qua cac ci!-p c,!c gan nhat tren stato. Vi cac duemg h!c tac dl,mg ti!a nhu cae sqi. 
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chi d;m hOi. IUOn lim clich II! lam ngi'm lQ.i nen rOlc sc liep IL:lC chuyen d¢ng 

den khi cae cl!e eua rOIO va Slato ngang nhau. vi lri d6 c6 Ill' Ira nhc, nhat. 

fJ¢ng Cd 'lllh ,il" (/illiar motor) 

D()ng CO tinh lie'n (DITl) In IO'.li d(mg ca IQ.O ra IIl!C tiep chuy~n d¢ng 

Ihlmg, c6 the hO<.l1 d¢ng nhu d(mg CC1 dong mQI chieu dong b¢ ho~c khOng dong 
b¢ ho~e nhu d¢ng co buac. D¢ng eOlinh luyen luan Ihu nguyen Ii ella d¢ng co 

Hl: g6m 2 phan tinh (SlaIO) va d¢ng (rOIO). m¢llrong hai b¢ ph~n d61a noi dong 

nang luqng di~n den (phia sa cap) va noi n:Ing hrqng rai di lhrcri d'.lng co (phla 

Ihu cap). Tuy nhien. phan sialo clla dQng co l<;li duge trai thUng. rna r¢ng khOng 
h<.ln cht'. phan rOIO cling duge (rai IhAng. III phAn di dQng tren be m~1 stato. PhI,! 

thu¢c vao eau Il;\O ella slato. DCJT duqc gQi Iii. d(mg co/lfC/c dUll ngan, d¢ng co 

a) 

SlaIO'~ 

Rotor 

Phfa so cap 
_ 18888881 

1 ...... 1 
Phfa thu cap 

188881 
11 .. 11 .. 1'11 1 

OI)og CO I~ ngan 

11111 1 
- 18888888888 

1)Qng co1l1tX dar 

" IBB881 
1 .......... 1 

188881 
DOng co I~ (fup 

llinlt 2.71 D¢ng C(1 tjllil tu!;! 

b) 

c) 

Wnh 1.71: So Stili" dt)ng cd tllye;! lillil donI: b¢ \'£1 klT6ng dong b(> 
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'"flC dun ddi ho~c dqng co lU(fc dup . Hinh 1. 71 the hi¢n m¢t 50 tiet di¢n ngang 

cua dQng co tinh tien vm IO'.li dan ginn nha't, kinh te nbat va hay dl1ge fulg d~ng 

nhat hi d<:lng luqc dan ngan. Thanh phin stato va roto (; DCIT khong con mang y 
nghia phan tlnh va ph.1n d¢ng rna, ph~ thu¢e vao dau Iii phia thu cap va dau lil 

phfa so cap. Phan stato cua d¢ng co t~nh tien Ia b¢ ph~n co ehua h~ thong 

cuqn day nh~n di¢n nang (tue Ia phia so eap) tir lum cung cap. Phan roto la 

phan chua h¢ thong nam cham vinh efiU cua DCIT- dong b(> kich thich vinh CUll 

theo nguyen Ii d(>ng co dong b¢ (hlnh 2.72 a), ho~c chua cae thanh ngan mlj.ch 

theo nguyen Ii cua d¢ng co khong dong b(> (hlnh 2.72b). 

Trang thl!c te, d(>ng co q.nh tien duqc sa dl,lng trang cac thiet b~ d6i hoi toc 

dQ cao, c6 tan suit I~p 4i km dong thai yeu du di) ehinh xac dinh vj cao, nhu 

cac may cong c~ CNC toc d¢ cao, may cat lase CNC, tau sieu toc- d¢m khi V ... v. 

M~c diJ c6 lqi the til. gia thanh thap han, nhtmg do dQng co tjnh tien khOng dong 

bO co kha nang t<:1o h,rc dAy nhi) han tren cung mQt di~n tich (hlnh 2.72e), nen 

d¢ng eO t!nh tien theo nguyen Ii dong b¢ duqc sa d~ng cho cac thiet b~ neu tren, 

va noi chung hay duqc sir d .... ng trang che t~o may hi¢n d'.li hC1ll. 

D~ng c(1 servo 

D¢ng CC1 servo chinh ta 
m(>t san phAm co di¢n til 

the6 nghia day duo Diy la 

10<,li dOng CC1 chiu sl! dieu 

khi~n cua m'.lch kfch thich 

de d'.ll duqc sai I~ch 0 t'.li vi 

;>1.KhueCh<1~; vi sa; 

~-
i Phim h6i , -,r' ,~ 

{'acne'. ___ C~ . True 
,~ 

yl 'y' 
trf 6n dinh d6i v6i mQt tin Hinh 2.73 H¢ tho'ng dcJng Cd servo DC 

hi~u chuAn vao khong dbi. Nhl1 v~y trang cau t'.lo, d¢ng CO servo gom ca cO cau 

phan hoi. D¢ng cO servo co th~ la IO'.li DC ho~c AC. DQng co servo AC Ia 10lj.i 

dieu khi~n uin s6 . D¢ng cO servo OC duqc dieu khien thong qua thay doi di¢n 

ap. Day Ia kieu dieu khi~n d~ hC1ll nen da so may cong c~ su d~ng IOlj.i dong CO 

servo DC. Hlnh 2.73 thi! hi¢n ffi¢t h¢ thong d¢ng co servo DC gom mQt b¢ cam 

bien toe d¢, m¢t d(>ng CC1 DC (IX: generator) Va mQt truy~n dan trq giup (servo 

drive). Cam bien toe dQ til. mQt toe ke (tachometer), IOlj.i may phat DC. T'.li toe d(> 

thap, dau ra cua toe ke tMp, dau ra cua b(> khuech dlj.i vi sai cao, nhu v~y gia toe 

ella d¢ng cO cao. Khi dlj.t t6c d(> yeu cau, thong tin phan hoi eua toc ke huy I~nh 
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toe dO (m¢t di~n ap), va dirng gia toe d¢ng ca, vi~e nay dam bao !oe d¢ ella d¢ng 

ed Juqe dieu ehinh hqp Ii. 

2.5. MOOUN TRUYEN THONG 

Trong san xuat ehe' t~a voi cae thie't bj eo SI! dieu khien, M gifr duqe nh~p 

san xU<lt gi[i:a cae thiet bi, gifra ehung can eo Sl! trao d6i thong tin. Oie thiet b~ eo 

the gui va dQe thong tin thea nhitng eaeh khae nhau. M~e du nen san xullt tl! 

d¢ng bao gam mQt s610~i may voi eae bQ dieu khien khae nhau, tuy nhien da so 

cae bQ Jieu khien nay eo ehung di).e diem la tren co sO bQ vi xu Ii eo the tich hgp 

mQt h¢ truyen thong. SI! lUll thong dfr li~u tu: mQt bQ dieu khien ella thiet b~ nay 

sang b¢ dieu khien ella thiet bi khae hlnh thanh modun truyen thong eua m~ng. 

Tuy thu¢e vaa quy mo san pham, modun truyen thong eo the ehi eo trang 

ph~m tru m¢t thiet b~ ha~e trang m¢t h~ thong thiet bi. Di).e trung ella M thong 

eo di~n tu la eo the co cac vimg tl! tr~ duoi slJ ket hqp ella h¢ thong trung tam, Vi. 

d~, trong may cat laser co the co nhiing h~ th60g "to" dieu khhin cOng suat laser, 

lam mat M thong , h~ th6ng "chu" cl,lc bt) dieu khien ph6i hqp 2 ho~t dQng nay 

Va lren ta't ca 130 b¢ dieu khien CNe trung tam dieu khien vi trio t6e dQ va laser. 

Trang h¢ th6ng nay, thong tin/dfr li¢u duqe traa d6i gifra "to" -"ehU." va "ehu"

trung tam. Vi dl,l khac 1;1 trang m¢t h¢ th6ng san xuat linh ha~t (FMS), diI li¢u 

can thiet duqe truyen khong nhililg giua cac b¢ dieu khien logie khi trloh 

(PLC), man hlnh, senso va cae b¢ kich truyen dt)ng, eha phep nguai v~n himh 

nMp du li¢u va chuang tdnh van M, rna eon can co sl! trao d6i thong tin gifra 

may Hnh dieu khien nay vOl eac may tfnh dieu khien kMe. Trang nhU'ng nam 

gan day, ky thu~t m~ng nQi bQ (LAN) dff trd nen nit quen thu¢c trong ca van 

phong Ian trang san xuat tl,l d¢ng. Ngoai ra xu huO'ng "gia eong qua m~ng phan 

tan" thong qua sU: dl,lng m<;tng ta~m cau Internet dff va dang hlnh thanh. SI! trao 

d6i, truyen thong tin, dfr li¢u giiIa cae may tfnh (gam d. cae h~ dieu khien) tuy 
thea ph~m vi sil dl,lng duqc yeu cau e6 the 13.: 

Diiu khie'n trung tam (centralised computer control) Ia Slr dl,lng mQt may 

tmh trung tam de dieu khien toi:1fl b¢ day chuyen. TruOng hqp fiy, neu may trung 

Him e6 sl! eo, toan bt) day chuyen SI! nglrng ho~t d¢ng. Day lit d<p1g dieu khien 

m<;lng trong nhfrng nam 1970. 

H¢ die'u khie'n phan cap (hierarchial yystem ) thea nhi¢m v1,l may tfnh. Oie 
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rna:, tfnh thlfc hi~n coog vi~c thuang nh~t bj giam sat b6i cac may tfnh co val 

tr'- (;uyet Jinh J6n hem (vf dl;!, may tinh dieu h3nh h¢ thong dieu khi~n so phai 

eh> gi~m sat h6i may tfoh dieu khi~n toan b¢ h¢ thong). Cong vi¢c duqe ehia 

ella cae may tfnh thea ehCre nang cua chung (chuyen man hmi). 

J/¢ diiu khien phdn qu)'c'n (distrihuted system): cae may tfnh thlfc hi~n eang 

.~~c tucmg tl! nhau. Truang hqp c6 sl! co hoi!.c m(lt may qua tai, cbng vi~c co th~ 

chuy~n sang may khac. Cong vi~c trai fa tat d cac may do v~y moi may can 

truy c:)p dlfqc tat d thbng tin trong h~ thong. 

Da so cae h~ thong truyen thong hi~n d~i Iii sl! pha trQn cua cae h~ thong 

phan cap va phan quyen, vf dl;!, cong vi¢c do va truyen dQng co the phfin quyen 

giiIa dc bQ vi xU W mOt so cae may tfnh noi vai nhau va eung cap co sO' du li¢u 

cho day ehuyen san xuaL Tat cii cae h~ nay co the duqe kiem soat bOi. mQt may 

tinh dicu khi6n so ho~e dicu khieo lUAn tlf va no c6 the b~ giam sat boi mOt h¢ 

thong dieu khien toan bO day chuyen. 

2.S.1. CO" sa truy~n thOng dii li~u 

2.5.1.1. GiOi th!~u: 

H¢ thong truycn thong d~e tTung thuang bao gam: nguan sinh/ngu6n phat; 

moi truang twyen, bO ph~n nh~n (nh~n va chue)n bj thong tin de cap eho dich); 

dieh nh~n va su dl;!ng thong tin theo yeu cau.Thong lin truyen c6 the a d~ng 
tucmg tl! (analog) ho~c s6 (digital). Sl! truyen!trao dai/chia se thong tin trang 

m<:J.ng cbng tae may tfnh co nhfmg d~c diem chung va nhung diem dij.c bi¢t 50 vai 

truyen! trao dai thong tin qua h¢ di¢n tho~i. Sau day Iii. nhfmg co sa truyen thong 

du li¢u trong che t~o may. 

2.5.1.2. Khai ni~m ca so trong truyen thong 

Truycn thong du li¢u la co 51.! hru chuyen du li¢u tu thiet bj nay sang thiet bi 

khac. Ben {rong nQi bO, thiet bj tren co sa may tfoh so hru du li¢u tren cae thanh 

ghi hoij.c trong bQ nh6 RAM (hloh 2.80). Du li¢u duqc trao dai giua dc vi tff bQ 

nha va thanh ghi qua mQt buyt diI li¢u. Phl;! thuQc vao cau truc Clla may tinh, bus 

du li~u co the iiI 8,16, 32 ho~c 64 bit. Khi dn thiet co giao tiep vai thiet bi 

ngoai, philn cUug xuat/nh~p (I/O) duqe sir dl;!ng. Xuilt/ nMp co the duqe thl.!c 

hi¢n qua 1/0 philo l<;tp (isolated I/O) ho~c I/O anh X<;l -ki tIc (memory-mapped 

110). JlO phan l~p sir dl,lng cac cang I/O philn nhi¢m chuyen dl;!ng va eac vi tf! 
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dU'qc gan cho cac m\lc di'ch lIO. Nhltng chi thi I/O d~c hi~t cho phep dil li~u dau 

va~ va dau ra qua cac cong nay dU'gc l~p san trang hi) chi thi clla CPU. 

Trudng hqp memory-mapped 110: mot thiet bi I/O s6 (Ie chip) dl1Q"c gan 

mot dia chi bO nhd va hO<;lt dong nhU' bat cu vi tri nhd nao trong computer. De 
(hinh d~a chi mot vi tri nhd. dia chi dU'qc d~t tren buyt dja chi. BQ giai rna, giaj 

rna dia chi va cho phep thiet bi (ho~c buyt memory) thu dU'Q"c du li~u. Chi co 

thiet bi dl1Q"c pbep cua bO giai rna tra lai tin hi~u dieu khien, nhltng tln hi¢u den 

tit buyt dieu khien. Cac tin hi~u dieu khien co th~ daqc dQc ho~c viet. 

Thiet hi I/O co the lil mot bg d¢m (huffer). mgt chat (latch) • mot dieu khitn 

(driver) 2 chicu • m¢t bQ dieu hqp (adapter) giao di¢n song song ho~c giao di~n 

n6i tiep nha UART (Universal Asynchromous Receiverrrransmitter). USRT 

(Universal Synchromous Receiverrrransmitter). 

PhU'oog phap truyen d~t dO li¢u thaoog dagc sa dl,lllg nhat la truyen song 

song ho~c lien tl,lc. 

2.5.1.3. Ma hoa di1li~u 

cac may Hnh hIll du li~u dl161 d~g nhi phan, tuy nhien chi nhltng s6 nguyen 

moi hru dagc dU'di d~ng nay, cac d1.lng du li¢u kh:ic, vi dl,l text (ki tl,l', chu s6) va 

do thi dn dagc rna hoa sao cho cac may trnh trong h¢ c6 th~ nh~n d<;lng chung. 

Da s6 cac may tfnh hru dO li¢u chu s6 thea ASCII (American Standard Code for 

Information Interchange). Mgt s6 nha san xuat thiet bi Slt dl,lng d1.lng thuc EIA 

(Electronic Industries Association). lUng IBM thU'oog sa dl,lng EBCDIC 

(Expanded Binary- Coded Dccimallnterchange Code). Cac rna nay hao gam cac 

ki tl,l', so, dau va cac ki tl,l' dieu khitn. Cac ki t\I dieu khitn kh6ng hien th~ khi in 

dlIqC su dl,lng d6 dieu khien may in, man hlnh, truyen dc du li~u to~ dQ va 

danh dj"u dc dU'Cmg gian dO<;ln va ket thuc t¢p. DO li¢u de truyen co the duqc rna 

hoa thea m¢t trang cac d~ng thuc tren. tuy nhien khong dl1Q"c trQn 1<1n, ASCII 

dlIqC su dl,lng phd bien nhat. 

Nhung du li¢u khac d1.lng chu so thi co nhung chu&n chuycn doi khac. Du 

Ii?u dq.ng anh ~ bitmap. tuy thea s6 mau daQ"c sa dl,lng, moi mot pixel (phan tu 

anh) dUQ"c tht hi~n bdi mot s6 hits, nhU' v~y anh bitmap co tht dUQ"c rna hoa ha~c 

dudi d~ng nh! phan ho~c daoi d<;lng ASCI1. Ngoai fa, con co m¢t so ung dl,lng 

phat tri~n d~ng thuc rieng nha Posl Scrip, GIF, JPEG va TIF Slr dl,lng cha tfuyen 

dO li¢u. D6i vdi cac (mg dl,lng CAD, cac hlnh ve va mo hlnh hlnh hQC co th~ 
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dUQ'c th~ hi~n thea khu6n thuc IGES, POES/STEP va OXF, H:(t ca cac khu6n thuc 

nay c6 th~ dUQ'C rna hoa thea ASCII. 

2.5.1.4. Truyen dii li~u 

cac thiet bi c6 thti truy~n va nh~n di1li~u thea nhfrng each khac nhau. a 
muc thap. rruy~n th6ng c6 th~ dUQ'C dan t<;li nhfrng di~m xuat. nMp rieng bi~t. 

Do 13. nhfrng thiet bi llfU truyen cae tin hi¢u ON/OFf. Cach truyen nay co hi!-n 

che Ian nen chi dUQ'c sir d~ng ket noi a nhfrng thiet bi don gilm. MQt each truy~n 

pho th6ng hoo dUQ'C Slr d~ng giUa hai may tinh la truycn qua cbng truyen lien u-!c 

(serial communication ports). MQt byte (Sbit) dfr li¢u dUQ'c xuat thea dQ't va dUQ'c 

truy~n qua c~p day (hi¢n thai thuang co 3 day: 01 nh~n. 01 truyen va 01 noi ). 

Phucmg phap truyen nay cho phep dfr li¢u rna hoa nhu van ban (text). cac con 

s6 ... truyen dUQ'c tir thiet bi nay sang thiet bj khac. MQt giai phap truyen khk Ht 

rruy~n song song. Thea each nay, mQt day dUQ'c sir dl;mg cho moi mOt bit di11i¢u. 

Caeh rruyen nay kh6ng dat, nhlTIlg bi h~n che ooi toe dO truyen thong cua chung 

va khit nang truy~n tir m~ng topo nay -sang m~ng tapa khac. 

~-- l 
",,"'''' I I 
'CHO' I , 

H4 th6"ng 

LJ .... , 
I 

I , 
I I 

E:J .... , 
l 

~th6ng .... , H4 th6n9 . .,. , 

a) H¢ thong tmyin thOng die'm dln diem (II¢ thong viti 4 h¢ thong con) 

• • f • 
! ! , 
• • • • I I I I 

I 114 IhOng 1 1 ! H4 th6ng 2 I 1",lhOngJ: H411!O"II 3 I 

I I I ~-

b) II¢ thO"ng truyin thOng da die'm 

Rinh 2.74. Cae h¢ thOng truyin thOnR. 

Neu truyen thong thlfc hi¢n giua hai thiet b~ thi gQi do la ket noi di~m- tai 

ditim (point-to-point. Trang h¢ thong co di¢n tir thutmg co yeu cau mOt h¢ thong 

chi] (master) ket noi vai nhieu M thong con. Trang tflfang hQ'p nay. neu sip xep 

di~m -tai di6m. h¢ thong chi] se pMi ket noi tai tUng h¢ thong can rieng Ie. 
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lhinh 2.74a). tue c6 cae c6ng va duoog truyent th6ng rieng cho tung h~t thong 

can. Ket noi cling co the bo tri thea each da di6m (multi-point), & do tat d cae 

thiet bj dU(Je noi voi m¢t dUCmg truyen (hinh 2.74b). Nhfrng n3m gan day ky 

thu~1t m~ng rL¢i b¢ (LAN) cho phep thl!e hi~n truyen dfr li¢u nhanh ho'n. nhicu so 

voi hai giai phap truyen diem-di~m neu trcn. 

Giiia cac may linh, dii li~u thuang truycn thea dl((]l/?, sOllg sOl/g. Oic buyt 

(bus) dii li¢u song sang truyen 8,16 ha~c 32 bit dong thai, vai moi buyt rieng Ie 

truyen mc)t bit dii li¢u va cae tin hi¢u dieu khien. Truyen du li~u sang song eho 

toc dQ truycn nhanh nhlffig chi phi caa VI dbi hoi co m<;lch giao di¢n va cap. LO'.li 

truyen du li~u song song hay duqc dung de truyen gan co yeu cau toe dQ truyen 

cao. 

Tru)lfl dii' li¢u nt/i ti{p: dfr li~u cung vai eac tin hi¢u dieu khien dU'qc truycn 

tuan tl,f bit sau bit dQc thea m¢t dU'Ong truyen do'n., co the thea: 

1. H¢ drm con?,: truyen chi thlJc hi¢n thea mQt phuang, tu thiet bi A tai thiet 

bi B, kh6ng e6 khii nang truycn nglIqc l~i (vi d\l, may tinh truyen du li¢u tai 
may in). 

2. H¢ ban kip: trang do du li~u truyen thea m9t hUCmg t~i mQt thai diem, 

e6 the thay d6i huang. Ok thiet bi cuo; tiiii cae mut lien ket c6 the dao chicu til 

truyen sang nh~n (nhlfng kh6ng tiiii cung ml)t thai diem). 

3. H¢ kep: trang do du 1i¢u co the duqc truyen dong thoi thea ca hai hl1Cmg 

gifra thiet bi A va B. 

Trang truyen noi tiep, thiet bi nh~n dn biet ncri m¢t kf tt! bat dau va dimg. 

Truyen c6 the la dong hQ ho~c khan!!, dCing br. 

+ Truye'n kh6ng dong b¢: thict bi nMn va gili ha~t d¢ng khong dong thai, 

moi thiet bi co tin hi~u dong ho dOc l~p. Thoi gian gifra cae kf tt! duqc truyen 1a 

tuy ti¢n. M6i ki tl,f truyen d9c thea dlICmg ket no; duqc moi bCri. hit xuiit pM! 

(start bit) dC' baa eho may nh~n slJ xuat phat eua ki tl!, tiep thea Iii hit d/eng (stop 

. ~j __ .J_. __ LJ_J __ . __ L __ LLJ, 
I . , • , , , , , I 
I : : : : : :, : I 

Cae d,,!m 11y ma" 
I(twng 

j : :.:' , 
~ ____ . ..! _____ ~ _____ ..! _____ ..!. ____ ..! ______ + ______ • _ L---- _. _. __ 

""" i'.''-' 1"'-' I'.>u ILL" 0", p,," I",,, " .. , "_." 
1\,' "" " !I" , II" ~ B" \ 1<" .j n" , 11,\ " ., , "., II" 

Hinh 2.75: D[Jllg thilc djr hfu hen rw khong d6TlR hO 
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thai thanh ghi Jong cli?n va nhay tai m¢1 vi trf b¢ nha da dUQ'c xac dinh boi phan 

cung h(l$c bt'!i ph,i.n m~m I~p bCii nguo-i Slr dl.lng. M(ll thu tL,le (routine) dUQ'e thlfc 

hi~n t';li vt tri nay. Thil t!,lc nay clllQ'C gQi la thrl tl.IC plll.IC VI} IIgat (interupt service 

rounlinc). 

3. 1 ruy qip trw· tiel) b(J 111/(1 (direct memory access -DMA) la lo<.tl truycn 

lfl!C tlCP diJ lj~u tiI bQ nha den cae thiet b~ ngo<;1i vi, nhu d.c b¢ clieu khien dla 

cU'ug, cae b¢ dieu hQ'p m<;tng va cae thiel bi ghi dlf phung vao bang tiI (chCr kh6ng 

phai giua may tfnh vai may tfnh). Cac yeu cau truyen dO' li~u deu dugc quan Iy 
bOi rIl(?t chip d~c bi?t, g9i Iii. chip dieu khien DMA ( DMA controller). hO';lt d(mg 

6 toc dQ cua b¢ vi xu IY. 

2.5.2. M~ng ebng hie 

M';lng (Illig tac li't thu~t ngu dung cho 

mQt h~ thong cho phep hai ho~e nhieu may 

tfnh!b¢ xu Ii lien ket de trao doi diJ li¢u. 

D~ng hQ'p If clla cae ket noi li't m~ng tapo 

(toIX'Iogy). Thu~t ng[r nut (node) la nai 

trong m~ng cac m~ch I~p. d.c may dich vl,l 

t~p va cae thiet bi ngo~i vi dung chung noi 

voi duo-ng truyen thong (thlfc te nut dong 

nghla voi tf':lm cong tac). Cac d';lng m';lng 

truyen thong thuang su dl,lng Ia: 

I. MQng buyt (bus) la m~ng philn 

quycn, trong d6 m¢t dUCmg noi dun (bus) 

hie nao cling cluQ'c tham gia chung bai m¢t 

s6 cac nut, hinh 2.76(a). M<;1ng buyt thuemg 

su d!,lng cho cac nut cach nhau hun 100m. 

oj 

c) 

Hinh 2.76. Sap x{p mr;wM dmg hie: 
0) m~lIg hl/y!, b) sao, c) phull cap, 

d) n)/lg. e) mal 1I((li. 

2. M(;mg hlllh sao (star) Iii. m<.tng dicu khitn liung Wm, cach sftp xep v~t 1y 

giong ngoi sao- hinh 2.76 (b). T<.tl Uim la may Xlr Iy trung (j.m cua m~ng ho~c la 

mQt thiet bi t~p trung cac moi truyen thong; cac nut dUQ'c bo' Iff chung quanh va 
noi tiep voi may trung tam (vi dl,l, m<.tng di9n Ihm.li). Neu trung tam hong se hong 

d. m';lng. 

3. M(;mg phJn nip IIOi}C liinl! cd ..... · (hierarchy/tree) gam mQt 10<;1t cac nhanh 

hQi tl,l gian tiep t<;11 diem dinh cay (hlnh 2.76 c). Trong h~ lhong nay. giiIa hai 

tr<;1m bat ky chi co m¢t duang truyen. D<;1ng m~ng nay c6 the hinh thanh tiI m¢t 
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so cae hi; thong m<;lng buyt. M<!-ng hlnh cay thLIemg SlI dJ,lng eho khoiing each 

cae nut IOn hem 100m. 

4. M(lIIg w)ng (rin;?) ia m~ng tapa khong co trung tam, tat d d.e nut dLIqe 

noi vong khcp kin (hlnh 2.76 d), khoang caeh gifra cae nut thlIl'mg nho hem 

i OOm. Dfrii~u trang h~ thong lien tJ,le hru thong quanh eho den khi co h~ thong 

nao do nh~n no. Dfrli¢u co the dung dLIqe eho tat cii cae nut. 

5. Mt;mg mat llltfi (mesh), khong co mQl hlnh mau nhat djnh - hlnh 2.76e. 

Truyen thong gifra de nut thong qua cae duemg dil li¢u phue. 

Thu~t ngu m<;lng eJ,le be) (LAN) duqe Slr dl,lng khi mq.ng thiet l~p trong khu 

vl!e dja Ii h~p ho~e chi 2, 3 may vai nhau ho:)c nhu tat cii. thiet bj trong eung toa 

nhit ho~e giua d.e toa nha trcn eung mQt dia dicm xay dtpIg. LAN thuang dung 

m<;lng buyt, vong ho~e sao. 

M~ng di¢n rQog (WAN) ia m~ng noi lien cae may tfnh, thie't bj dau euoi va 

cae m<;lng el,le bQ tren to~m quoe ho:)e a cap quae gia thong qua oLICmg oay oi¢n 

tho~i ho~e de eong ey truyen thong khac. 

M~ng toim cau (IN1ERNET) la h¢ thong gam cae m'.lng may tinh duqe lien 

ket voi nhau trcn ph<;lm vi toan the giai, t<;\o dieu ki¢n thu~n Iqi eho cae dieh VlJ 

twyen thong dilli¢u, nhLI dang nh~p tir xa, truyen d.c t¢p tin, thLI tin di¢n tlr va 

cae nh6m thong tin khae. 

2.5.3. Giao thuc (protocol) 

Dil li¢u truy6n ehua hai lo~i thong tin, mQt ia iO<;li du ii¢u may muon truyen 

sang may khae, io~i kia thu~t ngu gQi 1.1 dil lir;u giao "lIfC (data protocol) duqe 

Slr dyng bai giao di¢n gifra may tinh va m'.lng d~ dieu khicn vi¢e ehuyen giao dfr 

Ji¢u VaG trong m<;lng ho~e tir mOt m<;lng VaG trong m')t may vi tfnh. Giao thue 1.1 

t~p cae lieu ehurin chi phoi vi¢e ehuy~n tM thong tin, oieu khi~n thai gian,tuan tl! 

truy e~p va ki~m soat I6i trong trao dbi thong tin. M9t giao thue c6 3 thanh phan 

IiI: 

1. ell pJuip (syntax) xue dinh dC).ng thue dfr li¢u, cae mue tin hi¢u va rna 
hoa. 

2. Ngttnghfa (semantics) giai quyct dong bQ hoa, diell khien va xLc Ii loi. 

3. Djnh thiJi gian (timing) giai quyet van oe tuan tt! eho dfr li¢u va ehQn toe 

oQ eua dfr li¢u. 

Giao thue truyen thong phili a t'.li m')t so mue. To ehuc tieu chuan quoe Ie 



(ISO) ua d~nh ra m9t h¢ thong giao thuc chulln 7 tOp g9i la mo hlnh lien ket 

cae h¢ thong md OSI (Open System lntercanection). Cae 16p nay ta: 

1. Lap v¢11i (physical layer) mieu ta phan c(rug d.e m<;lch chuyen cha thong 

tin giua hai thiet b~ nhlI lo~i ca.p dung. cong xuat/nh~p, mue ui~n ap va cae chan 

d.m. 

2. LOp kef no,' dtt lif}u (data link layer) HI. ldp xac d~nh giao thlrc gui va 

nh~n thong baa, phat hi~n va slra 16i. sap xep hqp If dl"r 1i~u duqc truycn. L&p 

nay lien quan den vi¢c goi du li~u thanh cae g6i va d~t chung vao trang d.p. roi 

Hiy chung khoi cap t\li di~m nh~n cuoi. 

3. LOp mqng (network layer) giai quyet ul1ang truyen thong, glli va giu thea 

dlIong nhAt u~nh, dicu khitn cac thong haa HCn m\lng va dam b~l.O thong baa 

dung ndi. 

4. LOp truyin tdi (transport layer) cung cap phlIoog phap rna thea d6 du 

li~u duqc truyen di. No thiet l~p va gill m6i quan h¢ gilra may truyen va may 

nh~n. 

5. Up thea phiell (session layer) lien quan t6i vi~c thiet l~p d6i tho<;li gilr3 

d.c qua trinh lrng dlfng dU"qc noi v6i nhau bai m~ng. No co trach nhi¢m ljuyct 

djnh thai gian b~t/tat truyen th6ng giua hai tr::tm . 

6. LiJp trinh bay (Presenration lager) lien quan v6i vi¢c cho phcp tM hien 

di.i li~u da giai rna dllqc truyen thea hinh thlrC phu. hqp v6i che' Hie cua ngU"m sit 

d\,lng. 

7. LOp lIng d~ng (application layer) dam bao r~ng dl1 li~u truyen giiia hai 

(mg dl,lng bat ky dU"qc hieu va cung cap cho nguoi siJ dl,lng cac chuc nang Xlr Ii 

thong tin va ca.c d~ch vl:\ (mg dQ.ng Cl:\ the nhu giao thuc truyen t¢p FfP ha~c thu 

di~n ttl. 

2.5.3.1. Cae chuilD ve m~Dg 
Thu~t ngu truyen thong deli rQIIR dUQ"c dung cho m<;lng. trang do thong tin 

duqc dieu bien tren tan s6 mang tan s6 va tuyeD. moi trlICmg truy€n 1ft cap dong 

tI1.).c. D~c trlffig cua ca.c m<;lng tapo Cl:\C bq dai rQng la mQt m~ng buyt voi cac 

nMnh. Truyen dai r(mg cha phep mQt tUQ'ng s:6ng m<;lng uin so radio da dicu bien 

truy~n dbng thai (co the truyen tach ha~c truyen don (multiplex)). t'!-o Cd h9i 

cho cac dl1Cmg truyen thong da kenh. 
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Truy/n hallg ca sci chlqc su dl,lllg khi thong tin soluu thong tfl!c tiep trang 

m6i truem.g truycn. Truy~n bang co sa bi h(;ln chc ve clf Iy truyen dan va chi cho 

phcp thlfc hi~n m¢t kcnh lruycn thong trong mot hie. 

Vi~n Ky thUi}t Di¢n tu va Di~n (Institute of Electrical and Electronic 

Engineers - IEEE) My dii phiit trien mot s6 lieu chuan cho m(;lng cl,lc b(l. Cae 

tieu chufln nay dllqc su dl,lng de xac dinh cac m~ng b~c thap hC1I1 duqc phat trieD 

cho nhfrng ml,lc dich Cl,l the sau: 

IEEES02.1 (A) Tieu chufln m~ng cl,lc b¢ va m;:tng trung lam. Mieu ta chung 

va cau true. 

IEEES02.1 (B) Quan Ii dia chi. m(;lng may tfnh & m;;mg internet. 

IEEES02.2 

IEEES02.3 

IEEE802.4 

IEEE802.5 

IEEES02.6 

IEEES02.7 

IEEES02.S 

Tieu chujn m;:tng cl,lc bO d~mh cho cac dieu khien lien kct 

logic. thl!c hi¢n chUc nang lap ket n6i dCr li~u clla OSL 

PhllC1I1g phap t6 chuc tham nMp nhicu moi bang cam nMn 

song m~ng c6 do xung d¢t (CSMA/CD) va d~c tinh lap V?t If. 

PhUC1I1g phap truy c~p m~ng buyt truyen rna thong bao va cac 

d?c tinh cua lap v~t If. 

PhllC1I1g phap truy c~p yang truy~n rna thong baa va cac d~c 

tinh clla lap v~t. 

Ticu chuan m~ng trung tam. 

Tieu chuan m;:tng CI,1C bo diii f(lng. 

Tieu chuan cap quang. 

2.5.3.2 Ml)t so giao thuc dlJ(1c sit dl,lug trong cong nghi~p 

Co mot s6 tieu chu&n dl.!a tren m6 hlnh lap OSI thllo-ng ullqc su dl,1ng. Hang 

General Motor phit trien giao th/fc (if J<Jng che't(lo (ManuJacturing Automation 

Protocol-MAP) cho cac ang dl,1ng tl.! dong trang cong xuemg. Tieu chuan nay 

dllqc chap nh~n n)ng rai trong cong nghi¢p san xuat. Slf il.!D chQn cac giao thac 

l<,ti cac 16'p khac nhau phan anh yeu d.u doi vai h~ thong M hqp v6i. moi trllCm.g 

san xuat. Lap I va 2 dllqc thlfc hi~n trong philn cLing di~n tU. lap 3 va 7 dung 

cho phan memo Truycn bang dili r(mg duqc Slr dl,1ng cha lap v~t Ii thea tieu 

chutln IEEE S02.4. Phuang phap truyen bang diii rong cho phep h~ thong dllqc 

Slt dl,\.ng cho nhl1n.g dich vI,\. ngaai nhl1n.g lap yeu cau truyen thong MAP. H~ 
thong rna thong baa vaj m<;lng buyr duqc sii dl,lllg cho lap ket noi dCr li~u thea 

lieu chu<ln IEEES02.4 v&i bo dieu khien n6i logic (logical link cantrol-LCL) M 
thlfc hi~n nhlmg chuc nang nhll ki~m 16i v .. v. Tieu chuan duqc MAP Slr dl,1ng (a 
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IEEE 802.2 cap 1. Doi vai cac lap khac co the su d~ng tieu churin ISO. T<:ti lap 

7, MAP gam cd. djch V1J. thong bao san xuat (manufacturing message service

MMS). m9t Cmg d~ng dang k~ ve truyen th6ng tren m~t bang san xuat (factory 

floor communication), no xac d~nh cac ho~t d9ng giao ket giua cac b9 dieu 

khi8n J~p trlnh (PLC) va may dicu khi~n so ho~e nguoi may. Hlnh 2.77 minh 

h9a mQt m~ng MAP. 

Ciao tMlc Wlll phong va ky 
thuat (technical and office 

protocol-TOP) la tieu ehuftn do 

Hang Boing Computer Service phat 

trien, kM giong MAP nhung gia re 

VI si'r dl,lng h~ thong bang co sd. 

IDnh 2.78 the hi~n mQt m~ng TOP. 

Khac v6i MAP trang lap 1 va 2 si'r 

dl,lng ho~c truyen thong bao v6i 
m9t vong IEE802.5 ho~c t6 chuc 

tham nh~p nhicu moi bang cam 
nMn song m~ng c6 do xung d¢t 

(CSMA/CD) viii m<), mang buy'-
Cung nhu v~y d lOp 7 cae giao thue 

Tr~m 

! May I ,I Tram 
~ £ong SI .: 

T~ bao ' 
: di~u khien 

Hinh 2.77: Giao fMe MAP 

Tram 1 

~ 

Ilinh 2.78: Giao ,h/re TOP 

ling d~ng c~ the lien quan nhieu den yeu cau cua m9t van phong hem Ia uoi hoi 

cua m9t m~t bang san xuat. Theo phuemg phap tham nh~p CSMA/CD. m6i nut 
deu co quyen blnh d~ng trong vi~c tMm nMp vao kenh truyen nhung pMi nghe 

ngong truoc khi truyen xem c6 sl! truyen nao khae kh6ng. 

Cae kiln Ink hif th{/flg mqng (systems network architecture- SNA) do IBM 

phat tri~n lil tieu chufin thi€t k€ cho san phfim cua IBM. SNA duqc ehia thanh 7 

lOp. Cac lap nay kMc voi cac lOp eua OSI khong nhicu, ehu yeu la khac d lOp 4 

va 5. 

Mqng c()ng nghi¢p Profifhus duqe phat tritn va to chue bdi PNO (Profilbus 

User Organization) la m~ng truong thong tin rna, chufin hoa theo tieu chu&n 

chau Au. tuy theo ling d~ng c~ the c6 the' lil.: PROFILBUS-t"'MS (Thong tin 

dicn fa giiia cac thiet bj dieu khien PLC, PC); PROFILBUS-DP (thi€t ke d~c 

bi~t cho ca.e m<).ng ghep n6i tl! d9ng giiia cae h~ thong tl! d¢ng hoa v6i cae thiet 
b! philn tan). Kien truc giao thti'c ella m<).ng cOng nghi~p PROFILBUS tuan thil 

cau truc 7 lap nhu OSI nhung kh6ng si'r u~ng cac lOp J~6. Ngoai ra con m(it 

so tieu chuan ve m~ng khac dang duqc phat tri~n tren cd sa h~ md. 
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2.5.3.3. Cae ehu~n giao di~n 

Ciic chuan giao di~n Hl thuQc lap giao di~n v~t If trang mo hlnh tham khao 

osr (Open Service Interconection), lien quan den d~c tfnh ki thu~t v~ co clla d.p 

va colC b¢ noi, d~c tinh di~n moi noi, cac mieu ta chuc nang cua giao di¢n g6m 

rnicu ta d~c tfnh chan dm - tin hi~u va d.c dinh nghia tin hi~u, d~c tinh dc thu 

n1C eM di~u khien va truyen tai dfr li~u. 

Churin giao di~n pho thong nhat la cang RS232, do American Electronic 

Industrie Association (EIA) dinh r6 tinh chat van nam 1962. Chuin giao di~n 

lien quan den thiet hi dau cuoi dfr li¢u ( data terminal equipment -DTE) va thiet 

bj m<;1ch driu cu6i dfr li¢u (data circuit- terminating equipment -DCE): Thiet bj 

d,l.u cuoi dfr li¢u c6 the nMn hoijc gi'ti dfr li¢u thong qua giao di¢n den m¢t b¢ 

di~u khien. DCE cung cAp ket noi cho DTE va~ m;:tng truy~n thong va nguqc l<;1i. 

Ngoai ra, DCE con ket thuc va khoa m;:tch. Khi duang truy~n di¢n tho;:ti tUo'ng tt! 

(analog) la moi tfl1O'ng truy~n thong thl DEC 1.1 m¢t modem. Khi uuang truyen la 

so thI DCE la M djch vl,l kenh ho~c M dich vl,l dfr li~u. 

Ngoai chu.1n RS-232C va RS-232-C clla EIA con co d.c chukin V.24 ella 
CCIlT (Comite Consultarif International Telegraphique et Telephonique). cac 

chudn DTE/DCE kbac g6m RS-366A cua EIA, X.20, X.21 va X.35 cua ccrrr. 

2.6. MODUN Xl! Li 

Modun xU If, xiIlf thong tin do modun giao di¢n va mbdun do luang cung 

cap. Thanh phan chfnh clla mbdun nay Ia bQ dieu khien. Ngay nay cac bQ vi xu 

15' (j.lP) dong vai tro quan trQng trong cac bQ di~u khi~n. Do c6 rAt nhi~u lo;:ti )J.P, 

tir dem gian den phuc t;:tp hi¢n dang co tren thi twang, nen tren co sij cau truc bQ 

Xlr Ii clla may vi tinh co the dua fa m¢t tbng quan ve diu truc clla)J.P nhu sau; 

2,6,1, Ket ciiu CO' sa cila bO vi xu Ii (Microprocessor) 

BQ vi Xlr If duqc chia thanh 3 vung: b(j vi X/I li trung tam (CPU) nMn biet 

va thl!c hi~n cae l¢nh clla chuo'ng trinh, giao di4n- mqch xud't/nitijp de quan Ii 
truycn th6ng gifra b¢ xv If va the gi6i Qen ngoai va bf) nhl! de llfU gifr cau truc 

chuo'ng trlnh va du li¢u. Tin hi~u so di chuyen tt! khu VI!C nay sang khu Vt!C 

khac dQc thea duang truy~n bus (m¢t bus co y nghia v~t Ii 1.1 mQt so day dan 

di~n v,:\ch tren m<;1ch in ho~c doli cap). on li¢u lien quan den chltc nang xu Ii 
cua CPU duqc truy~n bCri dl!ang truy/n da 1i4u (data hus), thong tin ve dta chi 

cua m¢t vt trf xac dinh tren b¢ nh6 de truy c~p d.c du li¢u luu duqc tai bai buvt 
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dja chi' (address bus) va nhfrng tin hi~u lien quan den hanh dQng di~u khi~n 

dU\1c tiii bbi buyt die'u khie'n (control bus)- hinh 2.79. Trang mQl s6 truang 

hqp, chip vi xu 1i (microcessor chip) chinh Ia CPU, b mQt so truang hqp khac no 

co thi! co day du d.c thanh phan can thiet cho m9t may tinh tnm vt;n dl!a vao 

mQt can chip. cac hQ vi xu Ii co bQ nha va cac dau nh~p/xuat xep tren cling ffi¢t 

can chip g9i Ul cae vi di~u khi~n (micro.controller). 
Buyt aja chi 
Buyt drr li~u 
Buyt aieu khierl 

I 
I 

86 nh6 I 
I 

I CPU I 
Hinh 2.79 :Cifu mic chung Clia m¢t may tfllh 

2.6.1.1. Duimg truy~n buyt 

I 
I Nh~plxual \ 

Btlyt dfi'li¢u (data bus) duqc Slr dl!ng M v~n chuy6n mQt tu may (word) 

gifta bQ nh6 ho~c giao di~n nh~pl xu at tail tu CPU. Chi~u dai cua cac tu nay co 

the'Ia 4. 8, 16 , 32 ho~c 64 bit. M6i day trang buyt truy~n mQt tin hi~u nh~ phan 

(0 ho~c 1). Nhl1 v~y, vi d\!. m"t buyt 4 day dang truy~n tir lOlD. C<ic bit dl1qc 

truy~n: 

Til 
o (bit thap) 

I 

o 
l(bft cao) 

Day buyt 

Day buyt dft 1i~u dau tien 

Day buyt dfr li~u thu hai 

Day buyt dft li~u thu ba 

Day buyt dfr li~u thu tu 

Buyt dli: li~u ding nhieu day. chicu dai tir truyen dng km. Ph~ffi vi cac gia 

tr! mQt Io~i dfr li~u b, h<.ln che bbi chieu dai tiro Neu mQt dfr li¢u co chi~u dai 4 

bit, s6111qng cae gia tri se la 24 ::::16. BQ vi xu Ii 4 bit ngay nay hay su dlJ.ng cho 

do chai , may gi~t. Lo~i phci thong hay dung cho cac h~ dieu khi~n ohit la lo<;ti 

8.16,32 va 64 bit. 

BU:'it Jia chi (address bus) truyen cac tin hi¢u, lO<.li cho biet nC1i co the tim 

thay dfr li¢u va chQn cac vi tri nhd ho~c cac dog nh~pl xuat nao do. Khi mQt 

dja chi C\l th6 duqc ch9ll boi dja chi dang dugc d~t lell buyt dia chi, thl chi moi 

vi tri' nay duqc rna, thong v6i CPU. Nhu the CPU co khil nang giao tiep chi v6i 

mQt vj tri t~i m¢t thai diem. M¢t may tinh 8 bit dft li~ll thl thlIang co buyt dja chi 

16 bit. Kich thuac buyt dja chi nay cho phep tfl:::: 65536 (=64K. K=1024bytc) vi 
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tIi dUQ'c ghi dia chi. TIQ nho cang Ian dmg chua dUQ'c nhi~u dl1li¢u va S11 dl:mg 

dUQ'c cac chuemg trtnh Ian hem, phuc t'.lP hem. 

Buyt di/u khirfn (control bus): qua no tin hi¢u dUQ'c gi'ri d~ dong bQ cac 

thanh phan rieng Ie. Cac tin hi¢u cua dong ho h¢ thong dUQ'c truyen boi buyt 

dicu khi~n. cac tin hi¢u nay sinh d.c kholmg thoi i:,ian trong do cae ho~t dOng h¢ 

thong co th~ dien ra. CPU gui mQt s6 tin hi¢u dieu khitin tai nhfrng thanh phan 

khac de bi~u thi iO'.li hO'.lt dQng dang dien fa nhu dau do dn nh~n (READ) 

mQt tin hi¢u ho~c giIi (WRITE) mQt dl1li~u. 

2.6.1.2. Bq vi xu Ii trung tam CPU 

CPU 13. vimg trong bO vi xiI ti, xu If dl1li¢u ,tIm cac I¢nh tiT bQ nha, giiii 

rna va thl!C hi¢n chung. CPU bao g6m mOi dem vi dieu khien , mQt dem vi logic 

va s6 hoc (ALU) va cac thanh ghi (hinh 2.80). 

cac thanh ghi 

Thanh oem chllOng tnnh 

D~a chi bQ nho 

ALU 

Thanh chila 
Thanh ghi trang thai 

Dem v~ dieu khi~n 
(Dieu khien & d~t thOi gian) 

Thanh ghi chll~nh 

Hinh2.S0: Cae d¢e tnlng eua CPU 

Dan vi die"u khiin (control unit) quyet djnh thOi. gian va thu tI.! cac hO'.lt 

dQng. No sinh fa d.c tin hi¢u dinh thoi gian siI dl,lng d6 tim n'.lp mOt I¢nh chuang 

tdnh tir bQ nha va thl!C hi~n chung. Cac hO'.lt dQng lien quan den vi xv If duqc 

tinh trong so chu kl chung tht,tc hi~n. 

Don vj logjc va so' hr;c-ALU (arjthmetic and IOKjc unit) co treich nhi¢m thl!c 

hi¢n sl! v~n dOng cua du li¢u hi¢n hanh, thl!c hi¢n cac phep tfnh so hQc nhu 

cQog, tTll" va cac phep logic nhu AND, OR, hOi!-c EXCLUSIVE-OR. 

Dl1li¢u phia trong CPU dang su dl,lng dUQ'c gill t'.lm thoi trong mOt nhom 
~h~~~~~_d __ ~~_~~~~ 

cl,I hru trO" t<;tm thOi dl1li¢u trong CPU. Co mN IUQ'ng cac thanh ghi rna s6IUQ'Ilg, 

kich thuCrc va IO'.li thanh ghi clla cac bO vi xu Ii kh6ng giong nhau, nhung chung 

thut'mg bao gem cac thanh sau: 

1. Thanh chua (accumulator register -A): nai dO" li¢u dau vao dem vi so Iwc 

ho~c logic dl1qc gifr t~m thoi. 
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2. Thanh ghi tr{lllg thai (stC/fIlS) hot;ic thanh ghi rna die"u kifn (condition 

code register) hot;1c thanlt ci'J (flag register): chua ole thong tin lien quan den ket 

qua clla qua trlnh vita mai th\fc hi¢n trang dan vi so h9C va logic. No chua cac 

bit dO'fl vai moi bit co m¢t y nghta rieng. Ok bit nay duqc g9i la co hi¢u (flag). 

Tr{lng thai clla hO{lt dong cuni duqc bitu thi boi m6i co dang duqc thiet I~p ho~c 

thiet l~p l{li de hi6n thi mQt tr~ng thai c~ tht co 4 co thong d1,1ng dola : 

- Cil mang (carry) baa c6 Sll truyen tin hi~u girra cac thanh 

- Cif tran (overjlow) bao rang bit caD nhat clla thanh chua sau phep cong 

vuqt qua l. 

- Cif rong (zero) baa tr,!-ng thai clla thanh ding (::::0) va khbng rang (:::: 1). 

- Cifddu (sign) bia dau ket qua tren thanh chua. 

- Cif Chall Ii (parity) baa tinh chan Ie clla dc pbep tlnh tren thanh chua. 

3. Thanh dtm cliu(JTIg trinh ( the program counter register) -PC hoq.c con 

lro chi l¢nh (lP) 1a thanh ghi duqc sir d1,1ng cha pbep CPU girr vet vi tri Clla no 

trong m¢t chucmg tdnh. Thanh ghi nay chua dja chi Clla vi tri bQ nha, cha se 

chua chi l¢nh chuang trlnh tiep thea. Khi m6i chi l¢nh duqc thllc hi¢n, thanh 

dem chucmg trlnh duqc c~p nMt, nhu v~y no chua dia chi vi tri bQ nha , neri chi 

l¢nh tiep thea se duqc thllc hi¢n va lUll l~i. B9 dem chucmg trinh gia tang moi 

Ian CPU thllc hi¢n cae chi l~nh thea tuan tll, trit phi mQt chi l¢nh nhu JUMP 

ho~e BRANCH thay dui cach dem chuang tdnh khoi thu tll do. 

4. Thanh ghi dia chi b(! nhif (the memory address register)- MAR chua dia 

chi clla dft li¢u tmac khi dft li¢u di chuyen vaa thanh chua. Vi d1,1, khi cQng hai 

so, thanh ghi dja chi b¢ nha duqc nh~p dia chi ella 56 dau tien. Tiep thea dft li¢u 

t'.li dja chi nay duqc chuyen vao thanh chua. Khi do dla chi s6 thu hai duqc n<).p 

vaa thanh ghi dja chi b¢ nha roi duqc c¢ng vao dft li¢u trang thanh chua. Ket 

qua duqc Itru vao m¢t v~ trl bQ nha duqc danh d\a chi bCri thanh ghi dla chi b¢ 

nha. 

5. Thanh ghi clu' l¢nh (the instruction register )- IR chua n¢i dung l¢nh 

dang duqc thl,l'c hi¢n. L{nh nay duqc hly tit b¢ nha, Ian luQt thea dia chi cua 

thanh ghi dem chuang trinh. 

6. Cae Thanh mw dich chull!: (j~eneral -purpose re!:isters) la nhiing nai 

lUll t~m thai urr h¢u ho~c cac dia chi va duqc su dl;lng trong nhiing ho~t d9ng 

lien quan den sll truyen giUa cac thanh ghi khac nhau. 
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7. Thanh glli con frO ngon xtp (slack pointer register-SP) chua d<j.ng va dja 

ern. xac dinh dinh ella ngan xe'p trong RAM. Ngan xep la mQt vung d~c bi~t ella 

bQ nha trong do d.e gia tri ella b¢ de'm chuang trinh co th~ duqc luu khi m¢t 

phan chuang tdnh can dang duqc sii dl,lng. 

SO luqng va hlnh d~ng ella d.c thanh ghi phI,! thu¢e vao timg bQ vi xii Ii. 
2.6.1.3. Bo) oM (memory) 

B¢ nha luu du li¢u nhi philn, co d<:lng mOt ho~e nhi~u m<j.ch tich hQ'p. Cae 

du li~u co the la mii chi l~nh ella chuang tdnh ho~c la cae con sO' dang duqc 

thJ!c hi~n. Kieh thuae ella b¢ nha duqc xae dinh hai s6 luqng day trong duang 

tfUy~n (buyt) dja chi. 

B¢ nha chua cae du li¢u vinh vien gQi la bi? nhif chi dqc-ROM ( read only 

memory). Cae con ROM duqe l~p tdnh trong lUc cac mqch nay duqc ch~ t~o. 

Cic du li¢u chi co tM dUQc dQc va su dl,lng cho cac chuang trinh co djnh. 

BQ nha EPROM (erasahle and programable) xoa va Jrjp lrinh iqi duqc. 

Con chip EPROM chua m¢t IO<j.t cac te baa, m<:lch di¢n tu co th~ chua cac l¢nh. 

Chuang tnnh duqe luu khi ap di~n ap tm cac chan noi mqch tich hqp va lUll 

trang chip cho den khi bj chieu tia cJ!c tim qua eua s6 th~ch anh tren dinh thiet 

bi. Sau do con chip co the duqc l~p trlnh lqi. 

89 nJuy truy xua't ngdu nhien RAM (random Gcess memory) 1a b¢ nha lUll 

du li¢u t~m thOi. dang duqc thJ!e hi~n, dala b¢ nha co the dQc va ghi vao. 

Nhiing chuang trlnh luu trong ROM gQi HI. chuang trlnh co sa hay chuang 

tn'nh h4 thOng con cac chuang trlnh luu trong RAM gQi la phon memo 

2.6.2. Cae b(> di~u khien tron eo sa b(> vi xU Ii 

MQt sO' m~ch di¢n tii tich hqp sicu nh6 (chip) co chuc nang xu Ii, di~u khien 

thuang duqe su dvng Ian. ta cO the 13m r6 mQt s6 thu~t ngu sau: 

B() vi xii Ii (microprossesor): la mOt chip ( m~ch tich hqp) silicon chua dan 

vj xu Iy trung Him ( CPU), 1/0 va cac b¢ nh6 (memory) nam ngoai chip . f)~e 

tinh khac nhau ella cac b¢ vi xu Ii the hi¢n a b¢ chil¢nh (instruction sets) rna 

CPU co the thuc hi~n; diii thong bang (bandwidth): so luqng eac bit duqc xu Ii 
trong mqt chi I¢nh dan; toc dq xu Ii (clock speed): duqc cho theo dan vi 

megahertz, quyet dinh b¢ vi xU Ii co the th\fC hi¢n bao nhieu chi l¢nh trong m91 

giay. 
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B¢ vi dilu khitn (miCJ;ocontrol!er); Ia chip tich hqp cao, chua tat d cae 

thanh phan cua mN b(> dieu khien., hic CPU + MEMORY+I/O va timer duqc tich 

hqp tren m¢t con chip . Microcontroller thuang dUlac thiet k€ de dieu khien 

nhilng nhi¢m Vl,l d~ bi~t de dieu khien cac h¢ th6ng chuyen dl,lflg. D6i khi 

microcontrroller duqc g'Ji Iii may vi Hnh nhung (embeded microcontroller) 

Vi chuang tdnh cho microprocessor va microcontroller duqc l~p bCri. ngon 

ngii assembly ho~c C. 

NQi dung ve cac b¢ dieu khien tren cO sa bQ vi xU- Ii b~n d'JC co the xem 

chuang 3. 

2.7. MODUN PHAN MEM 

Cac mOdun phin mem duqc xay dtplg tren co sa SU- d1,lng cac ngon ngii Ii).p 

trinh de I~p thu~t toan ph" hqp theo nhi¢m vl,l clla d.c thiet b~ ngo<;li vi duqc dieu 

khien, sao cho bQ xU- If hieu. sau d6 xU- If va dua ra tin hi¢u dieu khien phil hqp 

m1,lc tieu de ra. De m6dun pMn men tuang thich voi bQ xu If, chUng pillii lUang 

thich v6i mo hinh l~p tdnh clla CPU lUang 11ng. do v~y nhilng van M tdnh bay 

duai dily cling co the li¢t vao la cac van M cua bQ vi xu 11. 

2.7.1. Ngim ogil If!.p trioh 

cac thong tin vao bu(')c b¢ vi xU- Ii thllc hi~n m(>t Mnh d(>ng C1,l the duqc g'Ji 

Iii cac ciJi l¢ull (instruction). t~p hqp cac chi I¢nh rna bQ vi xu Ii nh~n biet g'Ji Iii 

b(} i¢llli(instructions set). D<;lng thuc clla bQ l¢nh phl,l thuQc va~ bQ 'ii xU- If co 

lien quan. LO<;lt cac chi l¢nh dn thiet M thllc hi¢n cho mQt c6ng vi¢c C1,l the nao 

d6 g'Ji 1.1 mQt c/u((1ng trinh (program). 

13(> vi xU- Ii lam vi~c vai h¢ nh~ ph3.n. Cac chu<1ng tdnh viet thea h¢ nh~ phan 

dl1qc coi 1a ma may (machine code). Viet chuang tdnh d~ng rna may doi hoi ky 

xao cao va d~ mac lCii. H(tp ngi'i (amsembly language) la ngon ngu viet chuang 

trlnh tll" nhCtng rna g0 tJill! (mtJemonic code), tll" viet tat hanh d¢ng duqc thllc 

hi¢n boi cau l¢nh. Tuy nhien tfinh hqp ngu van phfu chuyen thanh ma may cho 

den khi b¢ vi xU- H nh~n d<;lng duqc tat d chung. SI! chuyen doi nay co tM thl!c 

hi~n thu cong khi su d1,lng tai li¢u clla nha san xuat c6 li¢t ke sl.! tuang duang 

giiia nhCtng rna gqi nha v6i cac rna may. Tuy nhien, thuCmg co cac chu<1ng trlnh 

may tfnh thl!c hi¢n chuyen doi nay, g'Ji la dillon/? tnl/h dich hqp ng(t (asembler 

programs). Nhiing ng6n ngu l~p tdnh bi).c cao, rat gan vm ngon ngO' dai thUOng 

mieu til lo~i hO{lt d(>ng duqc yeu cau la BASIC, C, C ++, FORTRAN va PASCAL 

v ... v. NhCtng ng6n ngii nay deu phai chuyen sang ngon ngfr may bOi mOl chuang 
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tdnh bien djch de b¢ vi xU li co the su dl;mg. Chuang trlnh viet bang ngon ngii 

~c cao yeu cau bQ nha nhieu hem va ch<;ly cling luu hOO. 

'Ibui'mg cac may tlnh nhUng (embeded computer), duqc l~p trlnh bang ng6n 

ngii b~c thap de co the dieu khien 160 nhat nguan tai nguyen cua phAn cling. Do 

v~y cac vi chuoog tdnh haydu~1C viet boi hgp ngii (asembly language) . Ng6n 

ngii C va ng6n~ ngu b~t cao duqc dung de l~p trlnh cau truc mUc cao han nhu 

cac chuang tdnh ung dl,lllg 

2.7.2. Th~ hi~n dilli~u 
L~p tdnh hqp ngii su dl,lllg cac rna thu~t nha 

cho chi l~nh va co the Slr dl;mg m¢t 16i toe ki M 
viet dii li~u so nhj phun. 'Do la cac ki tl! trong h¢ 

thi).p ll!c nhj ph lin (16). H¢ 16 bieu di~n cae so nhi 

philn thuang dung, gam 16 ki tl! va con so: 0, 1, 2, 

3.4.5.6.7.8.9, A. B. C. D, E, F. Bang 2.6 th~ 

hi¢n sl! wang ling clla h~ th~p phan, nhj phan vai 

M th~p 11,lc philn. 

De chuyen mQt so nhi pMn thanh so h¢ 16, 

nhom cae con so nhi philn theo nhom 4, VI 24
c: 16, 

nhu v~y moi kh6i cua 4 con so nhi phan co the the 

hi¢n bang m¢t kf W dOO h¢ 16, vl dl!: 

10111001000011110 
Nhom tMnh nhom 4 co: 

1011 10010001 1110 
B 9 E 

2.7.3. Cae tap lenh 

T~p l~nh (intruction set) 13. danh sach IU khoa 

BanQ 2.6: He thonQ so 

He 16 Th,p ph,n Nhi ph,n 

0 0 0 
1 1 1 
2 2 10 
3 3 11 
4 4 100 
5 5 101 
6 6 110 
7 7 111 
8 8 1000 
9 9 1001 
A 10 1010 
B 11 1011 
C 12 1100 
D 13 1101 
E 14 1110 
F 15 1111 

m6 tii tat ci't cac ho<).t d¢ng ho~e cac tac VlJ rna dan vi xu If trung tam (CPU) co 

the thl!C hi¢n duqc. Nhin chung cac chi I~nh co the ph:1n chia thanh: 

- Chuyen giao dii li~u 

- S6 hQc 

- Logical 

- Dieu khien chuang tdnh 

Cae bl) vi xu Ii kMc nhau co cae t~p l¢nh khac nhau. Tuy nhien nhiing van 

de neu duai day co gia tri cho da so cac b¢ vi xu Ii: 
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jCh.u.ven aii' 1i¢IA 

1 Nh{lp vao (load): chi l~nh dQc n9i dung clla 1 v~ tff bi) nho dllQ'C xac dinh 

va chep n6 va~ ffi9t vi trf d~nh r5 tren thanh ghi trong CPU, vi d1,l; 

Trllac l~nh Sau l~nh 

Dil li~u trong vi trl b¢ nha 0010 Oil li~u trong vi tri b9 nha 0010 

Oil li~u til 0010 trong thanh chaa 

2. edt Ria (store) : chi l~nh chep cac n9i dung hi~n thai clla ffi(lt thanh ghi 

cl,l th~ vao trong m(lt vi tIf 1:x) nho xa.c d~nh, vi d\l: 

T rllaC l~nh Sau l~nh 

Dil li~u tmng thanh chll'a Oil li~u trong thanh chaa 

Dil 1i¢u dllQ'C chep den v~ tri bQ nha 0011 

V11l!c hi~;ll .w;· hqd 

3. CQ1ig ( add): chi l~nh c(lng cac n¢i dung clla m9t vi tff b9 nha xac d\nh 

va~ dil li~u trong ffi9t so thanh ghi, vi dl,l: 

Trlldc l~nh Sau l¢nh 

Thanh chua vai dil li~u 0001 

Vi tri bi) nha voi dil li~u 0010 

Thanh chua voi dil li¢u 0011 

4. Gidm m¢t giri tri (decrement): chi l¢nh trir 1 khai cac n¢i dung cua m¢t 

vi trl xac dinh, vI. dl:l nhll thanh chua xac dinh vi tri el,l thE, ta c6: 

Trlloc1¢nh Saul¢nh 

Thanh chua voi diili¢u 0011 Thanh chaa voi dl1 li~u 0010 

5. So sGnh (compare): chi l¢nh hi~n thi 09i dung clla m9t thanh ghi 13160 

hem , nha hem h0ii-e giong nhll n(li dung cua ID¢t vi tri b¢ nho X3c djnh. Ket qua 

xu fit hi¢n trong thanh ghi tr~g thai 13 IDQt ca hi¢u (flag). 

[hW hi¢n logid 

6. Va (AND) : chi l¢nh thl!C hi¢n ho~t d¢ng logic AND voi cae n¢i dung 

clla ID9t vi tri b¢ nho xae dinh va dl1 li¢u trong mOl so thanl! ghi. Cac so dllQ'C 

thl!c hi¢n logic AND dan bit-thea-bit, vi dl,l: 

Trlloc l~nh 

Thanh chua vdi dllli¢u 0011 

Vi tri b¢ nha vai diili¢u 0001 

Sau l¢nh 

Thanh chaa voi diili¢u 0001 

Ca hai bO diili¢u trcn co bit thap nbiit 13 1 nen hO<;lt d¢ng AND cho 1 chi 6 

t~i bit thap nhat clla ket qua. 

7. HOQe loqi tTlI (EXCLUSWE OR): chi l¢nh thl!c hi?n ho~t d¢ng logical 

EXCLUSIVE OR voi n¢i dung cua ID¢t vi tfi b(l nha xac dinh va det li¢u trong 

ID¢t s6 thanh ghi. Ho~t d¢ng nay dl1Q'c thvc hi¢n dan bit-lheo-bit. 
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8. Djch logical (l"Ili ho4c phdi (Logical shiji-lefT or right): chi l~nh lien 

quan den S\f di chuyen bit trong thanh ghi mQt vi trf vc phia tnii ho~c phi'li khi 

chuyen mQt 0 vao bien con s6. Vi dl;!, logical d~ch phai, mQl a thay VaG vi tr( bit 

cao nha't va bit thap nhat di Mn Cd truy6n trong thanh ghi tr<:l-ng thai: 

Truoc l¢nh Sau l¢nh 

Thanh chlla voi du li¢u 00 11 Thanh chua voi un h~u 0001 

Thanh ghi tq.ng thai hi~n thi mangl (carryl) 

9. Djch chuye'n s(/ h(Jc (trai 1109C phdi) - Arithmetric shift: chi l~nh di 

chuyen bit trong thanh ghi m¢t vi tri v6 phia trai ho~c phai nhung sao chep s6 

bien vao vi trf treing duqc t<:l-o nen bC1i SI! di chuyen. Vi dl;! v6 dich chuy~n s6 

hQc phai: 

Truoc l~nh Sau l~nh 

Thanh chua voi du li~u 0011 Thanh chl1a voi du li~u 1001 

Thanh ghi tql.Og thai hien thj mangl (carryl) 

10. Xoay (trai hoijc phdi)- Rotate: chi \¢nh cho vi¢c di chuyen kieu bit 

trang thanh ghi m¢t vi tri ve phia mii ho~c phai va cac bit bi tran ra duqc viet li;ii 

VaG v~ tri mut kia, vi dl;! xaay phai: 

T ruoc l~nh Sau l~nh 

Thanh chua voi dfr li¢u 0011 Thanh chua v6i. du li~u 1001 

IDilu khl/n Chl((JfJ& trfnhl. 

11. Nll£lY: chi \¢nh thay d6i thu- tl;!" cac 

buoc chuang trlnh se duqc tht,rc hi~n. Blnh thuemg 

chuang ulnh duqc thvc hi¢n ch~t che thea thu tl;!" . Thanh chua 

Tuy nhien chi l~nh nhiiy ep the chuang tr"inh b~t ;:: 0"1 

toi m¢t vj tri khac xac djnh trong chuang trinh, vi 

dl;!. chuang trinh co th~ yeu cau thu- qr chi l¢nh 

sau: 

- Giiim mQt gia tri thanh chu-a. 

- Nhay neu thanh chua kh6ng \a zero den chi 

Chep thanh 
chua vola thanh 

ghi X 

o 

Bat d1iu doan 
chl.lang trlnh ml'li 

l¢nh .... Hinh 2.81 : V[ d!1 vt" m¢t nhanh 

12. Nhanh (branch): chi l¢nh co the phan 

nhanh ntu dicu ki~n 13. zero ho~c duang (+). Chi l¢nh phin nhanh duqc thl!c hi~n 

neu dicu ki~n dung xfiy ra. Vi dl;!, mOt chuang trlnh c6 thi yeu cau cac chi \¢nh 

nhu lUll do C1 hloh 2.81, hinh tram the hi~n yeu cau mOt quyet dinh, chi l¢nh 

thuemg duqc the hi¢n trong hl)p hlnh vu6ng. 

13. Treo (halt): chil~nh dCmg cac hOl,lt dOng tiep theo cua b¢ vi xii Ii. 
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ngon ngO' <lsscmbly. Bang 2.7 : Vi d~ thu~t nhO dU'Q'c dung trong 
hOD nocr (assemblv lanQuaael 

2.7.4. Lap trlnh 

'1bl!ong phuang phap duqc 

Slr dl:mg d~ ph~t trien chuang 

trinh baa g6m cac bUGe S<lU: 

1. Xac djnh van d~, bat dau 

tir vi¢e lam ro chuang trinh phai 

thlfe hi¢n nhO'ng ehuc nang gi, 

yeu cau nMp/xuat , mQi thue ep 

lien q uan den van d~ toc dQ thao 

..ae, dQ ehinh xae, dung luqng 

nh6 v ... v. 

2. Quyet d!nh thu~t toan si'r 

dl,lllg. Thu~t loan la tWIn tlf cae 

bu6e x3.e d!nh mQt phuang 

phap giai quyet van de. 

3. The hi~n thu~t toan 

thong qua lUll do. Hlnh 2.82 

biru dicn cae bieu tuqng ehuAn 

Chilfnh 
Rockwell 6502 

Nh~p thanh chua 
Nh~p thanh ghi X 
Gong vOi cd mang (cany) 
Ghuyen logic phai mot bil 
Re nhanh neu xoii cd mang (carry) 
Nhay den dia chi 

Motorola 6809 
Nh~p thanh chlIa A 
Nh~p thanh ghi chi s6 X 
G9n9 vo; cO mang (carry) 10; thanh chua A 
Ghuyen logic phai m9t bit 
Re nhanh neu xoa cd mang (carry) 
Nhay den d!a chi 

Intel8035A 
Nh~p thanh chua 
Ghuyen I(( Ihanh ghi 2 d~n thanh ghi 1 
G9n9 vo; cO mang (carry) to; Ihanh r 
Quay thanh Ch1I8 ve phia trai 
Nhay va dieu ki{m 
Nhay co dieu ki$n neu cc Iii dung 

I Thu?tnhd 

-
LOA 
LOX -
AOC 
LSR 
BCC 
JMP 

LOAA 
LOX 
ADGA 
LSR 
BCC 
JMP 

LOA 
MOV r1 r2 
ADGr 
RLC 
JMP 
Jcc 

de the hi¢n lUll do. M6i mQt buoe eila thll~t toan the hi¢n bang mQt ho~e han 

mQt bieu tuqng va n6i voi nhau boi cae duemg the hi¢n luong chuang trinh. 

4. Chuy~n lUll dol thll~t toan thanh eau l¢nh rna bQ xu If co the thlfe hi¢n. 

Tue la viet cae eau l¢nh thea ngon ngu l~p trinh. 

5. Ch<;ly thi'r v~ go loi chuang trinh. 

II II l-t-
sat dau/ket thuc Thu tl,lC Noi 

<> L../~7 • 
Qua trinh Quyel dinh Huang chay chuong trinh 

llinh 2.B2. Cae ki hifll nia 1t(1I d(i 
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ChU(mg trinh chinh 

CillIO'llg trlnh ho~t de)ng thea huang SI.f ki~n bAt dau tae dQng, no phfl.n lo~i 

tac dQng thea rna va xu If tac de)ng. Slf h¢n gay ra tac dQng la cac thiet bi ngo~i 

vi. do nguai siI dyng dieu khie:n hm~c do ehlnh sl,l' hO':lt uQng clla ban thall chuoog 

trlnh. 

Truac het thiet I~p diu hlnh cang tmac khi co nhu cau truy~n, tiep thea 

ki~m tra tr':lng thai clla duemg truy~n. Neu duang truycn roi thi viIng d~m duqc 

ki~m tra. (Vung d¢m luu dO' li~u thea nguyen dc xep hang dqi, dO' li~u co nhu 
cau gtri truac duqc gui ra h~mg dqi tmac va nguqc h.li). Neu duang lruyen b~n thi 

tin hi~u chua duqc phep truyen va nhu V(ly khang xdy ra tranh chap trang qua 

trlnh truyen. 

Giao di¢n pMn mem co the xay dl!flg tren ell sa edu true ho~c hrtimg do'i 
tll(fllg. q.p trlnh cau true la phuoog philp to chu-c, phan chia chLIOOg trlnh thanh 

cac ham. tM. tyc, chung duqc dung de: xiI Ii dfr ii~u nhung i':li tikh rai cac cau 

truc dfr li~u. Th6ng qua cac ngan ngfr Foxpra, Pascal, C phuoog phap nay khil 

quen thuQc doi vm nhfrng nguai lam tin hQc. L~p trinh huang d6i tm;mg dl,l'a tren 
vi¢c t6 chuoog trlnh thanh cac lap . Khac vm barn va thiJ. tyc, lap la mOt doo vj 

baa gelm d. du li~u va cac phuoog thuc xu Ii, vi v~y lap co th~ rna tii cac thl,l'c 

th~ mQt cach chan thl,l'c, day diJ. d. phan dO' li¢u va yeu cau quan If. Tu tuang 

I~p trlnh huang d6i tlIqng dLIqc ap dl,lng hau het cho cac ngan ngfr rnai ch~y 
tren rnai tflIang Windows nhLI Microsoft Access, Visual Basic, Visual C. 

L~p trillh cdu trile g6m cac cau truc dfr li¢u (nhLI bien, mango ban ghi) va 

d.c ham, thll tl,lc l~p thanh mQt clnlllllg (rillll ehillh va cdc chuang trll/h con. 

Chucmg trlnh can la mOt philn clla ehLIcmg trinh dung de thl,l'C hi¢n mQt ehtIc 

nang nhat djnh va duqe d~t rieng sao cho nhicu dO':ln ChLIcmg trlnh e6 the Slr 
dyng duqe no. Chuang trlnh can dam nhi¢m nhfrng cang vi¢e can den thLIang 

xuycn nhu nh~p s6 li~u, in ket qua hay thl,l'c hi¢n rnQt s6 tinh toan, thtl tye ho~c 
ham can co d6i va eac bien, mang C!,le be) danh rieng eha ham. Vi¢e trao d6i dfr 

Ji~u giua d.e ham thong qua cae do; va bien toan b(J. 

Ujp trillh f1lr/fIll!. d.61' 'wmg co trung tam la lop (cla.\·s). C6 th~ xem lap la sl,l' 

kct hqp cae thanh philn dfr li~u va cae h~lm ho~c la Slf rna r¢ng cau truc (struct) 

bang each dLIa them cae plullll/g tlllfC (metha) hay con gQi Iii. hii.m thanh vien. 

Me)t lap dLIqe djnh nghia nhLI sau: 

Class ten_lap 
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IIKhai bao cae thanh philn dG' li~u 

II Khlll b,to e~e phuang thuc 

I 

Yeu du eua modun phan mem Ii ngoai vi~e thoa man cac yeu eau cl,l th6 
eua b(l xV I~' thl con can d~ sil dl,lng va dap ling chue nang, khi nang thich nghi. 

kha naIlg rna rl)ng va gia thanh. 

ChllO'ng trinh con (Subrountines) 

Chuang trinh con hi m¢t phan cua chuang trinh dung d~ thlfc hi¢n m¢l chuc 
nang nhat dinh va dUQ'c d~t rieng sao cho nhieu do,!-n chuang trlnh co the Slr 
dl,lng duQ'c n6. Chuang lrlnh con dam nhi~m nhCi'ng eong vi¢c can den thuang 

xuyen, vi dl,!, I~p phan chuang trlnh d~ t;:.tO m¢t thai gian tn~, v ... v. va chung dUQ'c 

I~p ue sao c6 th~ duQ'c gQi tlr nhieu diem trong m¢t chuang trinh. 

Yeu call cua modun phan mem I3. ngoai vi~c thoa man cac yeu call Cl,! the 

cua b¢ vi xU If thl con can de su dl.Jng va dap ll'ng ehuc nang. co khi nang thieh 

nghi. kha nang rna r¢ng va gia thanh h';1. 

2.7.5. ThiH ke mOdun philn mem: 
Thiet ke' philn mem eho m(Jt h¢ thong co di~n tiI. 

quan tn:mg nhat In nhin nh~n dUQ'c thu b£).c yeu cau 
trang h¢ thong (hinh 2.83) . Ph~m vi yell cau til "cae 

doi hoi cua h~ th6ng" den "cac sensor, phan cung ..... 

thuQc cac lap phl,lc vl,I cac ml,lc dieh khac nhau. Quan 

tr9ng nhat dn tach rieng chue nang co di~n tu khoi 

SlJ thi Mnh, nhu v~y lap tren kh6ng bi lien quan den 
cong vi~e thlJc hi¢n boi lap duoi Moi m¢t lap, thay 

vi hUOng tn!c tiep van lap tren thl no nh~n d!eh Vl;! va 

tinh tr4ng eua lap ngay duOi. M¢t kg thu~t l~p trlnh 

di qua nhicu lap co the gay ra d.c file roi trong qua 

trlnh sau nay. L~p trinh cho h¢ th6ng co di¢n tu la 
mQt van d6 kha trim tuQ'ng. Vi dl;!. m¢t thay doi trang 

giao di~n sensor ho~c actuator chi phai yell cau thay 

doi moi 16'p ngay trcn do, lap h¢ dieu khien tru yen 

dan (driver). 

Cic yeu du cila 
he thong 

cac dicu khioin 
chien luoc 

cac dicu kllHin 
chien thua.t 

Dieu khiC:n 
ho~t dong 

Dich vu 

ohan Clmg 

[di~u khie'n (drj,~r) 

ohlin cling 

Cac giao dl¢n 
phan cling 

Phan dmg: ~ensor. 
actuator &dc thie! 

bj ng{)~.\i vi 

Bat cu m¢t ng6n ngu I~p trlnh naO, C++. Java. llinh 2.83: Sap dtJf phd/! 
Visual BASIC, FORTRAN. BOBOL, v ... V. deu phii mim 
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CUrlg. cAp duqc kha nang rna hoa nhO'ng cau truc logic d~ thlJC hi¢n vai: 

- Giao di¢n ngLloi Slr dl;!ng (user interface): cap cet cau dt ngLlol SLr dl;!ng co 

the nh,}p, xem, v~n h~l.l1h 

- Cac tinh loan mo hlnh (model calculations): thLlc hien cac tfnh toan va 

thu~t tmin. 

- Dieu khitn chuang tdnh (program control):di~u khien chuyen gia a d"mg 

~o sinh, rhan nhanh, gQi chuO'l1g trlnh khac va nQi suy de thlJC hi¢n 5lJ logic clla 

chLlC1I1g tdnh. 

- Xu H cac thong baa (message processing): trq gilip (help-massage), bao 

loi (error-message). a l~p trlnh doi tuqng. xu li thong baD lien quan den khii 

nang clla doi tlIQ'Ilg chLlC1I1g trlnh chuyen thong tin tal doi tuqng chuO'l1g tdnh 

khac. 

- Chuyen dich dfr li~u (moving data): trong cung mQt chudng trinh, tu m¢t 

co s6 dfr li¢ul t¢p ben ngoai VaG eau truc dfr li¢u ben trong ho~c tiI tin hi¢u nMr 

ella ngum su dl;!ng vao diu true dfr li~u ben trong ella mQt ehuC1Ilg trinh. sap xep 

va dinh d~ng dfr li¢u eOng la cae ho~t dQng d1eh chuyen dfr li¢u dUQ'e Slr dl:mg de 

ehuan b~ dii li¢u eho nhfrng hO<:1t d9ng tiep theo. 

- Cd Sd dO' 1i¢u (database): t~p hqp dO' li¢u ho~c thong tin. 

- C6ng bo dO' li¢u (data declaration): mleu ta dO li¢u va cae cau truc dO 1i¢u 

doi vai mN chLlO'l1g trinh. 

- Doi tlIqng (object): nguoi, vi trf ho~c v~t the (v~t Ii ho~e trieu luqng) lil 

nhfrng doi tuqng. M9t doi tLlqng co the ehua d.e doi tuqng co sb khae va t~p hqp 

cae hoq.t dQng M thaD tac cae doi tuqng. Cae doi tlIQ'ng co the lien l<;tc vai nhau 

qua cae moi truCmg truycn th6ng (song radio, Internet. .. ). 

- Thai gian thl!e (real time): m9t h¢ thong phfin mem thoa man cae yeu cau 

ve' thai gian. Cae h¢ thong thai gian thl!e eo cae yeu cau thay doi nhu thl!e hi¢n 

m¢t nhi¢m vl;! tTOng m¢t khoang thm h~n nha't djnh va xu Ii dO li¢u trong moi 

quan h¢ vai qua trlnh khac ben ngoai may tinh. 

2.8. MOOUN GIAO OlEN 

MOdun giao di¢o lien quan tai vi¢e di chuyen thong tin giOa cae mue trong 
h¢ thong, cung cap giao di¢n 6 cae mue: bQ dieu khien- {hiet b~ ngo'.li vi va a t<j.i 
mue cao nMt nguai-may. 

Khi mQt b¢ vi xU ly duqe dung de dieu khien m(lt h¢ thong nilO do, no phai 
nh~n thong tin nh~r. dap ung no va t,.m cae tin hi¢u xuat de thl!C hi¢n ho~t d90g 
dieu khi~n theo yeu cau. Vi dl;!, dau vao co th6 tu bQ cam bien va dau ra tai cae 
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thict bi ngoai nhu role va mota. Thu~t nger thief bj ngo{ji vi (peripherial devices) 

dung eho mQt thict bi ben ngoai nhu bQ cam bien, bang dicu khitn (giao di~n 
ngw\'!-thiet bU, bQ kfeh dQng, v ... v. Tuy nhien, thuang cae thiet bi ngo,:!i vi khong 
duqe noi tflfe tiep vai h¢ thong bu}'t clla vi xu Ii do kha nang thieu tuang thich 

v€ rnli'e va d,:!ng tfnh hi~u. Vi Ii do d6 mQt m<).eh ghep noi g9i IiI gl'ao difn duqc 

su dl,mg giua thiet bi ngo,!-i vi va bQ vi xu IY. lfinh 2.8 t minh ho<,l cach sap d~t, 
gi.ii quyet slJ khong wang thich ve giao di¢n. 

2.8.1. Giao dieD 

Hinh 2.84: Giao di¢n 

2.8.1.1. Thua! ngil 

Giao di¢1I la thu~t ngu chi bien giai chung gi[[a hai h¢ th6ng thanh phiin 

(nhu hlnh 2.84). Trang mQt h~ thong cd di¢n tu dan gian co th~ co mQt soluqng 

giao di¢n. 

Bit: d~ng dan giim nhat clla du li¢u la bit, co th~ lay gia tri Ill. 1 ho~c 0, VI 

v~y duqe g9i Ill. du li¢u nhi philn. nit d cac thong tin trong may tfnh so hi¢n d':li, 

dil li¢u deu duqc lUll theo nhi phan. 

Byte: mQt luqng bit (thuang ia 8 bit) duqe may tfnh coi nhu la m(lt dan vi 

du li¢u. 

Ki (if (character): thea Ijch Slr, thong tin duqe bieu dien dlfai d':lng eae ki 

tl!. MQt kf tlJ la thanh phiin cua t~p hqp cae ki Uf. 

Mil ki t~( (dlaracter code): d.e ki tl! ricng Ie tu be) ki tl! duqe eh9n 19C duqe 

ma hoa trong may tfnh s6 nhu cae so nh~ phan. MQt trang cae bq ma kf tv thuang 

duqc su dl,lng nhat la bQ rna chutln cua My dung de trao ddi thong tin (ASCII). 

Tf)'r dq bit &bit (rate & bout rate): t6c dQ bit la toc dQ truyen du li¢u ,duqe 

hitiu thi la s6luqng bft du li¢u tren giay v6i dan vi do bps ho~e kbps (l.OOObps) 

va Mbps (l.OOO.OOObps). Toc dQ (baud) la solin thay ddi ve tr':lng thai di¢n cl!e 

eo thi xay ra rn6i gi3Y trong m~ch truyen thong. 'Inea dinh uae truyen thong RS-

232C, 300 baut thuang tuang duang vm 300 bit mQt giay (bps), nhlffig 6 toe dQ 

(baud) eao han thl s6 luqng bit duqc truyen di trong moi giay thuang bang gap 

ddi toe dQ baud vi hai bit du li¢u eo the duqe truyen di trang moi Ian thay doi 

ella tr':lng thai ffi':leh. 
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2.8.1.2. Nhfrng yell call ve giao di¢n 

Sau day 111 m¢t so hO<;lt d¢ng thuang duqc yeu diu a m¢t m<;lch giao di~n: 
r"01 

each di¢n/drm (electrical hufferiflg/isolation) can thiet khi thie't bi ngo~l vi 

hO<;lt dong a mQt di~n ap ho~e dong khae vai ngu6n/dong 6 h~ thong buyl vi xu 

Ii. Dau ra bO vi xii 19 HI. m¢t tin hi¢u nlt nho, co the duqe dung d~ dieu khi~n, 
thong qua m':lch ghep noi, mQI cong suat dau fa Ian han nhi~u ( mot 10 di¢n hay 

m(H dong eo). eho nen Ihuang co SI! each Ii giiia b¢ vi xii Ii va h¢ thong cong 

suat eao han. 

Dihl kltietl dinh giiJ (timing control) dn thiet khi toe d¢ truy~n eua thiet hi 
ngo'.\i vi va b¢ vi xiI 19 khae nhau. Vi dy, khi ghep noi mQt hO vi xU- ly voi mot 

thi€t bi ngo<:li vi eMm han, phai dung mot chuang trlnh trl hoan ho~e dung 

nhftng duang ricng bi~t giua bO vi xu Iy va ngo<;li vi cte dieu khicn thai gian 

truyen. Nhiing duang nay duqc gQi la duang thief hJp quail h¢ (handshake) va 

qua tdnh la qua tn'nh thief l(ip quan h¢ . 

Chuyfn dl.!i ma (code conversion) dn thiet khi rna dung cho ngo<;li vi khae 

vai rna dung eho hQ vi xu Iy. Vi dJ.!., cae bQ ph4n hitn th! m~lll hlnh va may in d6i 

hoi cac rna co the the hi¢n chii eai va ky tl! nhu Iren mot bim phim ehuan, do la 
rna ASOI 7- bit (rna ehuiin eua My dung cho trao dbi thong tin). Vi d1,l, s60 co 

rna ASC II 111 0110000, s6 1 lit 0110001, chu A co rna 1000001, va chu B co rna 
lit 1000010. De su d1,lng bO vi xu Jy, yeu cau co SI! ehuycn dbi rna: 0110000 

[hanhOOOO,OlIOOOl thlmhOOOl va 10000lOthlmh 1011. 

Thay do'i so'llIqllg dl((fng: cae bQ vi xU Iy hO':lt dong tren mi)t chicu dai tir co 

dinh 4 bit. 8 bit hay 16 bit. Dieu nay quyet dinh s6 duiJng huyt dii li~u ella b¢ vi 

xu IY. Thiet bi ngo<;li vi co th~ co s6luCJtlg duiJng khac vi doi hoi chieu diti tir dai 

han clla bi) vi xu 19. 

Truye'n di"i: lif!u no/" tie'p sang song sOllg WI IIgllf/C lqi: truy~n dfr li~u tir bq 
XLI If tai ngo~i vi eo th~ la truye'n song song ho~e no'i tie'p (dl1ang truy~n di¢n 

tho"i). Truyen dfr li~u noi tiep eh~rn han truy~n song song, do v~y, neu phucmg 

phap truyen dii li~u n6i tiep dUQ"c su d1,lng, cAn thiet phai chuycn du li¢u n6i tiep 

v~lO thanh du li~u song song eho bl) vi xu Iy, va nguQ"c I'.li eho cae dfr li~u xUi:lt tir 

b<) vi xiI JY. 

Chuye'll d6i tin hifu lUang tl/ sang tin hifu so'va ngllqc Iqi: tin hi¢u ra lU cae 

cam bien thuang la tin hi¢u tuang tl!, yeu du dUQ"c ehuycn sang tin hi¢u s6 eho 

bQ vi xu If. Tin hi~u ra cua mi)t bQ vi Xlr Jy la tin hi~u so va tin hi¢u nay co th~ 

dlIQ"C ehuy6n sang tin hi¢u wang tl! d~ v*n hanh m¢1 so b¢ kfch truyen d¢ng. 
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Chuyin doi cdc mIre di¢/1 apldt)ng: co the dn thiet chuyen ddi cac muc 

di¢n ap! dong di¢n vao va fa thanh nhilng gia td hqp ly hun. 

2.8.1.3. H~ th(ing ban do nh(t (memory-mapped system) 

Nhin chung, cae bl) vi xu Iy Slr dl,lng d.c buyt nhu nhau cho ca bQ nha va 

truy~n xuat!nh~p. Vai 114 thong ball do nluf( thu~t ngil ehi sl.! philn b6 tuy yeae 

dO'.ln clla b¢ nha bang each xac djnh nhiing vung duqc Slr dl,lllg cho nhiing ml,lc 

dich xac d!nh), chue nang cua cac c6ng xuat !nh~p duqc coi nhu la bQ nha ma 

moi edng duqc dinh mQt hay nhi~u dia ehi. Chi thi Sf A cQng mQt dia chi cang 

wat thco do gi'ri dCr Ii?u tai mQt cang xuat. chi thi LDA cQng mQt dia chi nh~p 

dCr li¢u til m¢t c6ng nh~p. Ole giai phap d6i vOl ban do nha lit dau nMp!xuii't 

duqc cach Iy. trong do bl) nha va cae dja chi xuat nh~p duqc giai ma rieng va 

gan diJu v{lOlra , cae cdog xuiit! nh~p duqc kfch ho~t boi eae ehi thj CI,I the. H~; 

t/u)"ng ban d6 nlUf duqc si'r dl,lllg ph6 thong va e6 the: si'r dy.ng vOi bat Cll bl) vi xu 

Iy nao, eon giai phap dau xuat!nh~p eaeh Iy chi co the' rip dl,lng \'oi cac bQ vi xu 

19 duqc thiet ke chuyen dl,lng cho giai phap co chi thi vAo (IN)va RA (OUT) 
rieng bi¢t (nhl1 intcl). 

2.8.1.4. Cae ehuy~n giao qua da cang (multiport-transfer) 

MQt so thiet hi ngo'.li vi yeu cau vai eang xliiit! nh~p co tht do tll'da li¢u cua 

ngo~i vi dai han tlf cua CPU. Khi do CPU phiii truyen dl11i¢u theo d.e d0<:tn, vf 

dl,l. ne'u yeu du thong tin xuat 16 bit v6i mQt CPU 8 bit thi cac thu tl,le la: 

+ CPU chuan bi tam bft tin hi¢u cao cua dlili¢u. 
+ CPU gm tam bit dliIi¢u cao den cang thu nhat. 

+ CPU ehufi.n bj tam bit thap con I~i clla dl1li¢u. 

+ CPU glri tam bit du Ii¢u thap eon l~i den ebng thu 2. 

Nhu v~y, sau mQt thbi gian tre, uit ca 16 bits uil li¢u duqc truy~n den thiet 

bi ngo~i vi. 

2.8.1.5. Cae b(t tuong hqp giao di~n- ngo~i vi (pcriferal interface adapter) 

Cae m<;Lch giao di~n co the dLIqc thiet ke cho cac dau nMp!xuat CI,1 the', tuy 

nhien, dc thiet bi giao di¢n khii trlnh dang co tren thi trl1Cm.g cho phcp tuy chQn 

cae dau nh~pfxuat thong qua c6ng el,l phan m~m. Nhiing thiet bi OhLI v~y duqc 

bielohLI cac b(j ([{ong IWp Kiao di(il/ wli ngo{li l·i (PIA). M(>t giao di¢n song 

song PIA thLIOng duqc si'r dl,lllg la Motorola 6820. PIA chiem bon vj trf bQ oha 
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va co th~ gan li~n tn!c tiep tai cae buyt Motorola 6800. No g6rn hai cong, A va 

B. v6'i xu hu6'ng u~t A - cong nMp va B- cong xuat. Moi cong co: 

+ Mi)f thanh ghi dfi li¢u thief bj IIgogi vi: Ill¢t c6ng xuat phai h0<:tt d(lng thea 

cach thuc khac v6i rn¢t cong nMp do dl11i¢u phai uUQ"c gill cho thiet hi ngo':li vi. 

Vi v~y d6i v6i diu xuat, rn¢t thanh ghi dl1Q'c sir dl)ng d~ hru t;;tm thOi. dl1 li~u 

xuat. Thanh ghi duQ'c gQi la ghi, tuc dUQ'c noi khi c6ng dUQ"c su dl)ng cho xuat va 

kh6ng ghi khi duQ'C su dyng cho nh~p. 

+ M(Jt fhal1h glli hlllfng dfi Ii¢u quyet djnh cac duang nh~p/xuat la d,c dau 

van ho~c ra. 

+ MqI thanh gh; die'u khie'" xac d!nh d,c n6i ket logic hi¢n thai trong ngo<:ti 

vi va no ding chua cae bits DO' LI~U SAN SANG ho~c NGDAI VI SAN 

SANG. 
+ Hai dlfong die'u khiln: CAl va CA2 ho~e CBI va CB2. Chung 13 cac 

dUCmg thiell~p quan h¢. 
Phia b6 vi xli Ii 

Neat Aden 
"PU 

r Noi den bus 
dja chi 

L 
Buyl dlilieu 

8 bit 

Doc /ghl III MPU 

Tao khl! niing 

Thiel lap lai 

Ngat B den MPU 

,-.,-----------, Phia thi~ bi ngoal vi I . . 
!AQA 

Thanh ghl dcr Thanh ghi dO' 
lieu ngO{li vi lieu n~oai vi 

cso , 
co. 
CS2 
RSO Thanh ghi Thanh ghi 

RS' hllcrng dcr lieu hUOng dC/ II¢u 

A A 

00 

07 
Thanh ghi Thanh ghi 
<lIeu khh9n cleu khi~n - A R 

E 

RESET 

lAOS 

Hinh 2.85: Motorola 6820PIA 

~~ t ~;u~~~nng 
PAC, ,.. 

; NMp/xuat 
, dcr lieu 8 bit 

PA7 

I 
?~O I: 
: I ' NMp/xuat 
~ dcr li~u 8 bit 

P87i 

C62 t-- Cae dllC1ng 
CB1 ;-- dieu khl~n 

! 

Hlnh 2.85 th~ hi~n ket cau CC1 sa cua b¢ tlIOIlg hQ'p giao di~n ngo'.li vi -

Motorola 6820 PIA vai cae ket n6i qua chan ghirn. M6i rn¢t bit trong cae thanh 

ghi dicu khi~n cong A va B lien quan den rn¢t s6 di~rn d~c trung hOl,lt dOng eua 

cac cong: 

+ Bil 0 va hit 1: dicu khi~n phudng thuc rna d.e dUCmg thiet l~p quan h¢ dau 

van CA 1 va CA2 ho~t uOng. 
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+ Bits 2 xae djnh li?u thanh ghi huang du li~u ho~e thanh ghi dCi li~u thiel 
bj ngo<;li vi dLlQ'c gQi 

+ Bit 3,4 va bit 5 cho phcp PIA thlfc hi¢n mqt so chue nang. 

+ Bit 5 quye't d~nh dtICmg di~u khi~n 2 1ft dau nh?p hay xufti. Bit 3 va bit 4 

quyet djnh li~u dau ra (trn hi~u ngat) dtIqe kich hO<;lt va ca.e chuy~n tiep nao 

thiet I~p bit 6. 

+ Bit 6 lil cO ngat CA2(CB2), duqc thiet I~p bai chuyen tiep tren CA2(CB2). 

+ Bit 7 In. co ngat CAl(CBl), dtI<;1e xoa khi bg vi xu Iy d9C thanh ghi du 

lieu A(B). 

Qua tflnh tuyen cae h,ra chQn nao dtIQ'c Slr d1mg thu~t ngu gQi Hi d(nh cdu 

hinh (configuring) hay kJuJi chlf)' (initialising) PIA. Ket n6i RESET duqc Slr 

d~ng M Xoa tat ca thanh ghi clla PIA. Sau do PIA phai dUQ'c dinh cau hinh. 

KhiJi chlfY PIA 

Trude khi PIA duqc dua vao Slr d~ng, m()t chLlang trlnh phai dtIqc ghi vii Slr 

dyng vdi cac di~u ki~n dtIqc thiet I~p cho dong dCt li¢u ngo<;li vi yell cau. Chuang 
trinh PIA duqc d~t t~i bat dau chllang tflnh chfnh, nhu V?y bQ vi Xlr Iy co th~ dQc 

du li¢u clla thiet bj ngo<;li vi . Chuang tdnh khCri ch~y nhu v~y chi ch<;ly dllY nhat 
Ian dall tien. 

Chuang tflnh khOi ch<;ty co th~ gam cae budc sau de thiet l~p cdng nao Iii 
nh~p, cdng nao 13 xuat: 

Xoa s<;lch bit 2 clla m6i thanh ghi di~u khien btlllg m¢t Reset, nhtI v~y cae 

thanh ghi hLlOng du li?u duqc gQi toi. Thanh ghi huang du li?u A duqc ghi dja 
chi la XXXO va thanh ghi huang du li¢u B la XXX2. 

D6i v6i A la mQt cbng nMp, n~p HIt ca Os vao trong thanh ghi hucmg A. 

D6i v6i. B la m¢t cdng XU:lt, n<;ip tat cii Is van trang thanh ghi hucmg B. 

N<;lp 1 van trang bit 2 cua d. hai thanh ghi di~u khien, thanh ghi du h¢u A 
bay giC1 dugc g9i Ht XXXO va thanh ghi dCi li¢u B Iii XXX2. 

Nhu v~y mQt ehLIang trinh khOi ch~y gan phfa A, dau nh~p va phfa B, dau 
xuat, co the duqc thiet hlp l<:li (reset) nhu sau: 

INIT LDM #$00 Nap Os 
STM $2000 Gan phia A c6ng nhap 
LDM #$FF Nap is 
ST M $2000 Gan phia B cOng xuat 
LOM #$04 N~p 1 veio trong bit 2, tat ca con I~i lei cac bit 0 

ST M $2000 Chon c6ng A thanh ghi dii lieu 
ST M $2002 Chon cong B thanh ghi dii lieu 
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Du 1i~u thiet b~ ngo~i vi bay giu co th~ duqc dQc tif eong nb?p A vOi. chi 

l¢nh LDAA 2000 va bQ vi xu 1y co th~ ghi du 1i¢u thiet bi ngo~i vi den cong xuat 

B vai chi l~nh STAA 2002. 

2.8.1.6. Ki~m soat yong va cae ngat 

Xd truO'ng Ngu6n 
r------, 

hqp noi cae truyen ~ 
du li~u nh~p/xuat r::----'---,-, 
duqc dieu khi~n 

boi chuOllg trinh. 

Khi cac thiet b! 

ogo~i vi can sl! 
chu y. chung ra 

hi~u cho b¢ vi xu 

li bang each thay 

doi muc di~n ap 
cua mQt dUO'ng 

nh~p. Khi fly b¢ vi 

xu Iy co the dap 

ling l~i bang cach 

nhiiy den m¢t thil 
tl,lC chucmg trinh 

h6 trq cho thiet b!, 

khi hoan thanh thu 

-~ 

Thi hanh m('Jt chi thi trorrg 
chlfcmg trinh chinh 

X~y ra m91 
ngat? 

I YES 

Nhimh 1m thu luc hO 
IrQ 

NR6t 
tl,lc, quay ve 

chuang trinh 
Hinh 2.86: 

NO 

Thu luc hCi trQ 

j 
Lay tin hi~u nh?p til" b6 

dem ngu6n 

1 
Quay v~ chuang trinh 

chinh 

I 
ch[nh. Chucmg trioh dieu khien nMp/xuat nhu v~y 1a vong l~p dQc tin hi¢u vao 

va c~p nh~t tin hi¢u ra lien tt,le, vOi. d.c buoc nhay tOi. thtl tt,lc h6 trq khi co yeu 
cau. Qua tdoh nay ki~m l<;ti m6i thiet bi ngo<;ti vi xem no da san sang gi'ri hay 

chap nMn mQt byte du li~u moi gQi 1a kiem SOGt vong (polling). 

MQt giai phap dieu khien bang ehuC1ng trlnh la dii"u khien ngdt (interup 

control). M¢t ngat th~ hi¢n mQt thiet bi ngo;:.ti vi dang ho~t d¢ng, thinh du 

m¢l dlIO'ng yeu du ngi1t rieng bi¢t. SI! chap nMn m¢t ket qua ngat trong bi? vi 

xu 1y theo S1f thl!e hi¢n cua chUC1ng trinh chlnh va nhay den mQt thu tl,lc h6 trq 

cho thiet bj ngo~i vi- hlnh 2.86. 

Ngat khong dlIqc dan den mat dii li¢u va lDQt thu tt,lc dieu khien ngat phai 

duqc ket hqp ch~t che trong phan mem, nhu the tr~ng thai clla cae thanh ghi xu Ii 
va dia chi m6i nhat da tfUy e~p trong chuC1ng tdnh chloh duqc lIru 6 nhO"ng vt trf 
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r:h:.IY dm clla bQ nho. Sau cae thtl tl,lc h6 trq ngat. n(>i dung clla bQ nho dLIqc 

Lh6i p: '.K va bQ vi Xlr Iy tiep tl,lC thI!c hi~n chuang trlnh chlnh t~i nai da ng:it. 

M<)t be) vi xu I)' thong thuang co ba ki6u duang ngat khac nhau sau: 

I. 111iet lap lai (RESET) 

"1 Yeu cau ngat (interrupt request) 

3. Ngat kh6ng che chan (non- maskable interrupt) 

2.8.2. Giao di~n ngum- may (HMI) 

C/iao di~n nguai -may chu yeu dI!a van ca sa giao tiep ngum - h~ thong 

thiet bi Slr dl,lng (h~ di~u khi~n. PLC, CNC) cho phep ngum v~n hanh can thi~p 

va~ cac quy trlnh nay thong qua thao tac tren bang di~u khien (phim, sa db, hlnh 

ve, bieu tuqng, v ... v.) giup thu~n ti~n cho sl! v~ Mnh va xu Ii Sl! co. Giao di~n 
HMI uuqc nhi~u hang pMt trien va co th~ t~m pMn IO<;Li thea mue ling dl,lng nhu 

sau: 

+ Giao tiep muc nguai-may (machine - level HMO xfry dl!Jlg cho cac Ung 

dl,lng t~i cho nhu giao tiep tn,rc tiep tll tren m~t may dieu khi~n clla thiet bi. Giao 

tiep muc may thuang Slr dl,lng cang ngM OP (operator panels) sir dl,lng bim phim 
va man hlnh; cang ngh~ CP (communication processors) Slr dl,lng CPU m~nh, 

man hlnh mau voi mQt so giao tiep truy~n thong; cang ngh¢ MP (monitor panel) 

Slr dl,lng man hlnh cang nghi~p MP ga Iap ngay t<;ti noi v~n hanh. 

+ Giao tiep muc may Cl,lC b¢ (machine- level/local HMI: xay dl!ng a muc h~ 

thong voi nhfrng chuc nang m<;lnh cho phep thl!c hi~n cang vi~c da nang phuc 

hqp, gelm 2 h~ thong chlnh: 

• SIMA TIC Win C Iii. h~ thong phan m~m giao di~n ch<;ly lren h~ di~u hanh 

Windows 9x ho~c Windows NT tren may PC vOi nhieu chuc nang rna va cho 

phcp quan If, truy c~p nhi~u nguai dung cung luc . 

• CORDS LS-B duqc xay dl!Jlg tren cd s6 phan cling co chuc nang nhu PC 

va cac phan mem chuyen ul,lng ch<:ty tren h~ thong. 
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CHU'IING 3. cAc 80 Dleu IHlEN 

3.1. H~ THONG 81~U KHIEN 

3.1.1. r6ng quan 

Nhi~t d(> co th~ con nguoi, trir khi om, thuemg duqc gii16n dinh cho dil b;;m 

(j trang m6i truang nong ho~c !<;toh. £)~ gifl' nhi~t d¢ co dinh, trang cd th~ chung 

ta co m(>t h~ thong di~u khi~n no. Neu nhu nhi~t d(> co th~ b~n bat dau cao hem 

blnh thuang, b<;lll d6 mb hoi, neu h1.l thap, b1.lfl se run. Cii hai phan U'ng d6 deu 

duqc sir dl;lng d~ kh6i phl;lC ca tM rrd ve mhi¢t dQ blnh thuang. H¢ thong dieu 

khien trong co th~ con ngum co gang giu nhi¢t d¢ c6 d!nh. 

M(>t ki~u dieu khien nhi¢t d¢ subi am ng6i nba bl,ln ia b1.lll ng6i c':loh 10 

su6i vOi nhi¢t k€ trong tay va U1.t, b~t 10 Sl10i thea nhi¢t k€ do duqc. D6 la mQt 

ki~u dieu khien phdn hoi (feedback) clem sCI, Slr dl,lng con nglf(1i nhLI ia mQt yeu 

t6 dieu khien. Thu~t ngu phdn hoi dUQ'c Slr dl;lng vi tin hi¢u tu dau fa dugc cung 

cap li;li d~ thay d6i dau va~. 

H¢ thong dieu khi~n philn h6i c6 the g~p i:J khap nol, kh6ng chi trong tl! 

nhien, rrong cu(lc song rna ca trong cong nghi¢p. C6 rat nhieu guy trlnh c6ng 

nghi¢p va thiet bi can c6 SL! dieu khi~n, can thi¢p cua con nguai ho~c duqc dieu 

khi~n tlf d(lng. Vi dl,l d6ta nhiing qua trlnh dieu khi~n giil6n dinh nhi¢t d(l, rnlfc 

chat long, ap suat, v ... v. Trang cong nghi¢p hoa chat co hie can thiet phii giU 

rnlfc cua chat long trong thimg chua t~i rnuc chi dinh ho~c nhi¢t d(l CI,I th~ lliIO 

do. Cung co nhiing h¢ th6ng dieu khi~n vi tri chinh xac, ehuan mlfc eua thanh 

phan dang chuy~n d(lng ho~c giil rn(lt toc d(l co djnh. Vi dl,l nhu ffi(lt d(lng CC1 

duqc thiet ke ch'!.y voi toc d¢ co dinh ho~e m(lt nguyen cong rna vi tff, toe d(l va 

huang v~n h1mh cua dl,lng cl,I duqc dieu khi~n tlf d(lng. 

3.1.1.1. Cae h~ thong dUiu khi~n rna va h¢ thong eo phan hoi 

H¢ thong dieu khi~n co hai d"mg 

Cd ban, m(ll gQi la h¢ dong (h¢ co 

phdn hoi ho~c con gQi la h¢ vong l~p) 

va m(lt gQi Ja h¢ rna. SI! khac nhau 
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I I 
Nhiiit do th\lc 

.. Can phong t-----'--. 
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gifra hai h~ thong co the minh ho"," qua vi d1;l sau: mQt 10 suai di~n co cbng tac 

chuyen m~ch cho phep chQn phan tii nung nong 1 kW ho~c 2 kW. MQt ngl1C1i 

muon sl1di din phong co the v~n lkW neu nhlf khbng yeu cau can phong qua 

nong. Can phong nong dan va d~.t den mQt nhi¢t dQ vai cbng suat d~t tmac Ul I 

kW (chtl khOng phai 2 kW). Neu nhl1 ai do rna ciia so. nhi¢t dQ trong phong se 

h<,t vl khbng co s\.f chlnh h~i nhi~t dQ. D6 la h¢ lh(/ng rna (hlnh 3.1) , fJ day khong 

co thong tin phan hoi de di~u chinh va .. gifr nhi¢t dQ kh6ng doi. H¢ thong nay co 

the ehlnh Il,li tMnh h~ thong vong dong neu nha co nhi~t ke thea doi va co cac 

cong tile co the tatl b~t thanh philn 1 kW va 2 kW thea ehenh l¢ch gifra nhi~t d9 

yeu cau va nhi¢t dQ th\.fC, gifr nhi¢t dQ can phong co d~nh. Trl100g hqp nay da co 

phdn hili (feedback), dau vao h¢ thong dii duqc di~u ehlnh phil hqp thea nhi¢t 

dQ yeu cau ella diu ra .Dieu do co nghla, diu vao t~i cong tfie phl,l thuQc vao 

cMnh I~ch ella nhi¢t dO th\.fc so voi nhi¢t dQ yeu cau. SI,C chenh l¢eh gua chung 

duqe thallI! pluifl so sanh, trang truCmg hqp nay 13 (on nguoi xiic djnh . 

Van la vi dl,l ve suai can phbng, nhung daqc lam am den nhi¢t dQ d~t tn/ac 

thong qua mOt b¢ on dinh nhi¢t (hlnh 3.2). B9 on djnh nhi¢t dieu khien van khi 

nong mb, dong khf nong qua 10 sum., lam am can phong tm nhi¢t dO d~t. T<,ti 

nhi¢t dQ nay van duqc dong l;:ti (10 safJi dong) eho den khi phong van con gilr 

daqc t<,ti nhi¢t dQ nay. Khi co s\.f h<,t nhi¢t. s\.f ehenh l¢ch se duqc giii den bQ on 

nhi¢t de t<,t0 thanh tin hi¢u vao. b~t van thong khf vao 16 saai de lam am can 

phang den nhi¢t dO d~t. H¢ di~u khien nay la dieu khien vbng l~p (co ph,ln hoi). 

N~,i~tt d6 
mat -I 

Nhi$t d(J d~t Be) lin nhitt -.1 Van khi 1-.1 La suoi l~®-. Can hie! 
(d'icu khi~~) phang 

d61huc 

T 

Hinh 3.2. H~ tht';llg 1I/11¢/ d(1 vOllg phall lUI, 

H¢ thong mb co Iqi the so vai h¢ thong dong 1a ket cau tuang doi dan gian, 

theo do la gia thap Va thuoog co dO ben tot va dang tin c~y. Tuy nhien chung 

dlng thicu chinh xac han do khong co thanh philn hi¢u chlnh eho sai I¢ch. MOt 

h¢ thong vang dong co 1qi the VI luang doi chfnh xae phil hqp vai gia trj th\.fc yeu 

cau. Tuy nhien chung I~i thaoog co ke't cau phue t<,tp, dat gi:i han va de hong do 

la t~p hqp cua nhieu tMnh phan. 
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3.1.1.2. Cae thanh phan co ban ella mqt h~ thong 
dieD khien eo phan hoi (dong) 

Hlnh 3.3 the: hi¢n sa do chung cua mOl h~ thong dong. thuang baa gam ca.c 

thanh phan sau: 

1. Phdll tU so selnl! (comparision) so s,inh gi,i trj yeu du (UIc gia Irj chuan) 

lrong di~u ki¢n thay doi dang duqc dieu khien vai gia tf! do d'.lt duqc va sinh 

mot tin hi~u sai l¢ch. Tin hi¢u sai l¢ch la d<;li luqng bo sung vao tin hi¢u chuan. 

Tin hi¢u sai I¢ch :::;: Till hi¢u gia Irf clwdi, - till hi¢u gia Iri do 

Thu~t ngil vimg pilau hO'i (feedback loop) co nghia la Ct do m¢t tin hi¢u 

dang d~t tr~ng thai thllC duqc cap quay li;li de thay doi tin hi¢u dau vaa ella mot 

qua tdnh. Philo hoi gQi HI. hoi tiep am (negative feedback) khi ti;li phan til so 

sanh n6 duqc trir khoi tfn hi¢u vao va hoi tiep throng khi duqc tin hi¢u vao c¢og 

v6i. 

Tin hi~u r-.;hicu 
So sanh difu kh·i~n 

Tin hi?u v.ao +. " Sai !ec~ r.c..,--.,-, 
_ £- ~ dieu khi6n 

Tin hi¢u fa 

do 

/linh 3.3 : S(1 d(1 kho'i Clia m¢f san plllifll ('(! difn fit dall 

2. Plu]n tu die'u khie'n (colllro/ element) la thimh phan dua quyet djnh hie 

dong khi no nMn duqc mot tin hi¢u sai l~eh, vi dl,l. sinh tin hi¢u d~ d6ng/ngat 

m¢t cang uic ho~c de rna mot van. So do dieu khien co th~ lit h¢ )!all (((n,"!. 

(hard-wired systems). trang do d.ch ticn hanh dieu khic'n lu6n co djnh thea each 

cae phan tu dlIqc kct noi v6i nhau hOi~C Iii h¢ thong khd [{ip trinh 

(programmable systems), d do dl! kien dicu khien dl{<,YC ILIu tr(lng IllOt be? nha y:\ 

co the thay doi bang each I~p chlIong trinh l,!-i. 

3. PhCin 1/( hi¢u ehinll (correctioll element) 1;\ phein tii t<;Lo ra m(>t thay dOl 

trong qua tdnh de hi¢u ehinh ho~c thay doi tr<:tng thai dlIqc dieu khien. Thu~t 
ngu co cau kieh truyen d¢ng (actuator) dlIqe sii d1mg eho philn tu cua b¢ hi¢u 

chinh, phan IiI cap nang luqng de lh,!C hi¢n hanh d(ll1g di~u khicn. 

4. Yell !If quti ttinll (process element) la nhfrng gl dallg dLI(jC kiern soM. vi 

dl,lla mot dill phong trang mot ngoi nha ma nhi~t de) cua no dan)! <.h,hiC kiem 
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saM. ho~c mQt b~ chLi'a rna ml.!e mroc cua n6 dang dUQ'c ki~m soat. ho~c mQt 

dien bien dang dUQ'e thl.!c hi~n duoi 51.! giam sat c.ua h¢ dieu khi~n. 

5. Ph{in tit do (measurement element) sinh ra mQt tin hi¢u lien quan tai 

IrQ-ng thai thay d6i cua mQt qua trlnh dang dLIqc dieu khi~n. Vi dl.].. mN cang tilc 

dLIqc b~t khi mQt V! tri ct.! th~ d<;lt duqc ho~c mQt c~p nhi¢t di~n cho mQt S0<1t 

di¢n dQng (e.m.f.) tucmg U"ng voi mQt nhi¢t dQ thiet I~p tmac. 

Nhiiu (disturbunce) la nhfrng yeu to ben ngoai imh hU'Ctng den hO'.1t dQng 

ella thiet b\. 

Tin hi¢u vao (input) can gQi la tin hi¢u churin. do la de gia Iri mong muon 

cua tac bien dicu khien dUQ'c sinh bai thiet bi. 

Till Itiflt ra (output) la bien dang dU'Q'c ki~m soat, vf dl,lla nhi¢t dQ thl.!C clla 

di.n phong. 

Nhu v~y doi vai mQt h¢ thong dieu khi~n nhi¢t dQ c6 philn hoi. dLIQ'C th6 hi¢n 

a hlnh 3.2. c6 d.c phan lil sau: 

• Dau ra (bien dang duqe ki~m soat): nhi¢t dQ din phong. 

• Dau vao (gia tri chuin): nhi¢t dl) yeu cau cho can phong. 

• Philn tu so sanh: sensor thuQc bQ on dinh nhi¢t. 

~ Tin hi¢u sai l¢ch: chenh I¢ch gilla gia tri thl!c va gia tri yeu cau. 

• Phan tu: dieu khien: bO on djnh nhi¢t. 

• Phan tu: dieu chlnh: van khi. 

• Qua tdnh: sU'ai can phong. 

3.1.2. He dieu khi~n (uan tu 

Trang m¢t so twang hqp. bO dieu khi6n thi hanh nhfrng h'.lng ml,.lC dLIqC 

d6ngjma t<;li nhfrng thai diem d~t twoc ho~c nhfrng gia tri lien quan tw1n II! den 

cae buoc v~n himh. Sau khi buoc 1 h030 thi¢n. lhi buae 2 bat dau, khi bLIOC 2 

houn thi¢n buoc 3 bill dau. Thu~t ngfr dieu khj~n tuan tl.! duqc su dl.].ng khi die'u 

kltiill qua trinh ("(I nhitllg IlOqt d()ng Iw~'¢t do'i fheo thl(!If frollg m(j/ clwdi fJuri 

gian. Vi¢c nay c6 the thl.!C hi¢n blmg each d~t eac role. Cae cong tac w khf nhLI 

v~y ngay ding dU'Q'c thay the bang cac bQ vi xiI Ii (microprocessors), lo~i c6 tbe 

hO'!-t dQng luang ll! nhLffig c6 kha nang I~p tdnh bai nguai su: dlJ.ng. 

Vi dl) v~ lo:;ti dieu khien nhu v~y la 10<;li Lrong may gi~t. May gi~t thl.!C hi¢n 

mOt lo,!-t nguyen cbng thea dung thCr tl.! thoi gian, gom mot chLIcmg trlnh ve chu 
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kl gi~t sa bQ, khi quan ao dlIQ'e gi<Jt nlIoc l<:lnh. Tie"p thea 1.1 ehu ki gi'~lt chinh 

trang mlac nong; sau do lil ehu kl rO quan ao trong nlIae i<.lllh vai tan, sau do vat 

nlIae. M6i mQt nguyen eang baa gam mQt s6 buoc chilllg h~n nhu chu kl gi~t sa 

bi:) gam m6 van d~ nlIaC chay vao den mue dinh san, dong van. rna di:)ng co 

trong de quay trong theo mOt thai gian quy dinh va rut Ollae kh6i trong. Tuan ttf 

hO<;lt d¢ng ella h~ th6ng dlI'lc gOi 1.1 chuang trinh ,.:it se c6 mQt sO' chuang trinh 

e6 the du'lc chon, phI.] thuQc vao iO'.li quan ao dUQ'e gi~t trong may. Tuan tt! chi 

th~ trong moi chuang trinh dlIQ'C xac dinh va xay d!p1g trlIae, nam trong bi:) di~u 

khien. 

3.1.2.1. DieD khien tn!n ca sO' bQ vi xi'r II. 

BQ vi xu Ii ngay nay thay the 

nhanh chong dc bl) di~u khiin cO 

hO<;lt dong thea nguyen t<i.c cam di 

tht!c hi~n cae chue nang dieu khien. 

Chung co I'li the rat 100 VI chi thay 

dbi ehlIang trlnh 111 co the thay doi 

1\ 

H 

c 
o 

1 Cl1uong 
trlnh 

BCI 81tU KHIEN 

,---. p 

Q 

R 
~ s 

cach di~u khien. Thu~t ngii bq JI"C"U Hinh 3.4: Dietl khle'n s(f nl cong logic 

kllie'll klu) trinh (programmable logic 

controller) de chi ca.e b¢ ui~u khien tren co sa bQ vi xu Il, su dl.Jng b¢ nho l~p 

trinh de hru eae hlIong dan va de tht!c hi¢n cae chue nang logic, trinh tt!, dem 

thai gian va sO' hoe de di~u khi6n cae Sl.]" ki~n. Hinh 3.4 the hi¢n hanh dong di~u 

khien ella bi:) di~u khi~n kha trinh (programmable logic controller), uau vaa 1;1 

nhfrng tin hi¢u lU cac eang tae dang dlI'lc dong, ehlIang trinh sir dl.Jng de quyct 

djnh dap liug doi vai dau vao ella b¢ di~u khien va eho tin hi~u dau ra. 

13Q dj~u khi6n PDI, di~u khiin vang I~p xac dinh chenh l¢ch tr~ng thai thlJ'C 

va tql.llg thai yeu duo dlIa ra mot l~nh di~u ehinh d~ lo~i b6 chenh l¢ch ay. Di~u 

khi~n s6 (numerical controller), d<:lng dicu khi~n Slr dl.]ng xu If vai toan hQc dau 

phay co' djnh (fixed- Point Mathematics) eung Mu la cac bl) dicu khiin trcn co 

sa vi xu li. 

3.1.2.2. DieD khie'n so va cae cong logic (digital cungtrol and logic gates) 

Dieu khien luang tl! (analogue control) la dicu khien licn tl.]c voi tfn hi¢u 

dau vao tir cac cam bien va dau ra tai cO cau kich truyen di:)ng (actuator) dang 
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dWlc thay doi lien Wc. Cae co C;lU kich d!)ng b,in 1hrll1 cling co th~ la nhilng 

bie:, lien t'-!c vi dl,l nhula van ho~c Ii nhilng cong tac b~lt/ ttit doo sa. Tuy nhicn 

nhicu he thong di~u khien l<;1i ha~t d¢ng voi tin hi¢u so, chi co kha nang th~ hi¢n 

a 2 m(rc dola b~I/lat. dong/rna, yang /kh6ng, dung/sai ho~c +SY/OY, v ... v. Hai 

muc nay co the the hi¢n bAng so nhi pha.l1 voi tn.mg thai: b~t, ma, vang, dung 

va +')Y bieu hi9n hoi I va tat, dong. kh6ng, sai va OV the hi¢n b6i 0 . Dola d~i 

so Boolean. 

DIe-II klli/II si{ IJ Jie'u kilie'll kl/{)n~ Iiell tl.lc , vi dl,l, Olrac vao may gi~t chi 

khi dra may dii. dong va sau m(Jt thai gian Cl,l the Irong chu kl gi~t dii. d~t. Nhu 

v~y co hai tin hi¢u dau vao 1;; yes, ho~c 110 va mot tin hi9u ra Iii. chI yes ha~c 

chi 110. a day bQ dieu khien duqc I~p 1rlnh cho m!)t tin hi¢u ra yes chi khi ci't 

hai tin hi¢u dau vao Iii. yes, nghia la neu dau vilO A va dau V~\o B deu Hl. 1 thl tin 

hi¢u dau ra ia 1. M!)t dj~u khien nhu v~y dlIqc g9i la dieu khlen b6i cong logic. 

Va vi dl,l tren ia cong AND. Co rat nhieu thiet bi va guy trlnh dlIqc dieu khitn 

thea d.ch nay. 

Co'llg logic: m6i quan h¢ gili'a dau vao va dau ra thUCm.g dlIqc the hi¢n duoi 

d'!-ng bang 6 hinh 3.22. Bang nay the hi¢n moi quan h~ giila diiu vao va diiu ra 

(xem muc 3.4). 

3.2. cAe BQ ElIEU KHIEN co PHAN H61 

3.2.1. Qua tdoh lieD tue va rili rae 

cac bQ dieu khien qua tdnh duqc xem xet trong ph<;lm vi lien quan den dieu 

khien qua trinil lien 11.le va die'u khie'n qua tdnll rdi rqc. 

Quti trilll! Idll tl.U· (continuous processes) la lo~i co xuat/nh~p lien tl!c. BQ 

dicu khien Irong m!)t h¢ Ilu/flg Jiihl khiefl ("0 pluJn 11I1i voi qua trinh lien tl!c 

phat hi¢n sai I¢ch va thlJC hi¢n mQt 56 phlioog ph<.lp dicu khien, chuyen doi 

sai I¢ch • tuc la chenh I~ch giiJa ca.c di~u ki~n yeu cau va di~u ki¢n thl,fc vao 

hanh vi dieu chlnh dlIqc thiCt ke de hlm gi3m sai I¢ch. Nhilng bQ dieu khi~n lo'.li 

nay di1 tUng la cac h¢ thong dicu khien thu)! IlJc ho~c cae h¢ thong khucch di.~j 

thu~t toan, tuy nhien ngay nay h¢ thong may Ifnh dii. nhanh chong thay the 

chung. Thu~t ngiJ Jie"u kllien so'lrw litp (direct diRitai control) duqc Slr d~ng 

khi may tinh & trang vong I~p co ph,l.n hoi va thl!c hi¢n di~u khien thea d.ch nay. 
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Qua trillit nfi rt;Jc (discr£'lc processes) hllo,~i dieu khicn cae ho~t dqng noi 

tiep. 51! noi tiep cae h0<;11 d¢ng co the tren co sa - tfuJi gian (clock- based) ho~c 

tren crt sd-sJ! kifll (event- based) ha~c ke"t hqp hai lo,~i nay. Vdi h~ thong u-en co 

sa-Ilt(/i gian ca.e ho~t dQng duqe thl!C hi~n tqi cae thai gian cl,l tht. Trang mQt so 

h~ thong cae ha~t dQng kh6ng thl.!c hi~n t<).i thai gian Cl] the mil dap ling thea 

SL! kj~n. Nhl1ng h~ thong nhu v~y dugc g9i lil tren C(1 sa -S{( ki¢n. Thai gian dap 

Ung xiy fa duqc quyet d)nh boi qua trlnh eh(C kh6ng bai dong h6 eua h¢ thong 

dicu khien. C6 m¢t so h¢ thong dugc g9i Iii h~ thong 11((mg uic(illteractive). 

Trang nhCrng h¢ thong nay, cae moi quan h~ phan djnh khong th~t eh~t che nhl1 

trong h¢ thong co so -thai gian ho~c co sa - sl.! ki¢n. NhCing h¢ thong nhu v~y 

kh6ng dong bO hoa eh~t che doi voi mQt qua trlnh ben ngaai eho dap t'rng d6i 

voi tin hi~u tif qua tdnh nhung t,~i mQt thai gian dU9C xac djnh bai h¢ thong dieu 

khi~n. Thu~t ngli: thiti gian Ihl/(, (real time) dl1qe Sli dl,lng eho h¢ thong dieu 

khien bang may tfnh trang d6 sl! tn~ tif thoi gian nh~p den thai gian xuat lil du 

nh6 de dap t'rng dUQ'c eha'p nMn la hi¢u qua ngay sau khi nh~p. Cac h¢ thong 

thoi gian thl!c thuemg chua m¢t han hgp cae hOf,lt d(mg, mQt so trang do duqc 

phan 10<,1i tren cd Sd- thoi gian, m¢t s6 tren cd sa -SI.! ki¢n va m¢t 56 lUemg taco 

Hlnh 3.3 the hi¢n Sd d6 khoi cua h¢ thong dieu khien vang I~p cd ban. 

Thu~t ngli: di/ll khlin klJ(l trinh (PLC) duqe sir dl,lng eho b¢ dicu khien dem 

gian tren co cO mOt bl) vi XLr Ii. EO dieu khien nay ho<~t dQng tren cd sa phfin tich 

cae lin hi¢u tll' d.c senso va thl!e hi¢n cae chi tht logic dil dU9c l~p trlnh vao 

lrang b¢ nh6 cua b¢ dicu khien. Dau ra sau xiI Ii la cae tin hi~u dugc dip den bl) 

kich truyen d¢ng ho~c co cau eh[(p himh. PLC thl!c hi¢n tuan tl.! cae ho').t d(mg 

thea cach do. 51! khac nhau cO hiin eua PLC vdi may tinh Iii. I~p tdnh clla PLC 

lien quan ehinh dc'n logic vii. cac ho<).t d(ing dong/ngllt vA giao di¢n cha thiet bj 

nh~lp va thiei bi xuXt nam trong b¢ dieu khien. 

3.2.2. Phu01Ig thire dieu khien 

Trang m¢t qua trlnh lien tl]c, mN bQ dieu khi~n co the phim t'rng doi v6i 

m(it tin hi~u sai l¢eh thea d.e each sau: 

3.2.2.1. Phuong thuc hai buoc (two- step mode) 

Trang phli'U1lg Illite Iwi lJltdc thi b(i dleu khicn chinh III m(it cong tAe dugc 

kich hO<;Lt bai tin hi~u sai l~eh, hanh vi dj~u khien Iii. dong-roo \on-off). 
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Vi dt.l \"6 phuong th{rc dieu khi~n hai buCte lit he) 6n dinh nhi¢t bimetal 

(hlnh 3.5). rJuQ"c Stf dl,mg trang h¢ thong suai trung tam. D6 la CC1 cflu d6ngJngat 

then nhi¢t dQ, ne"u nhi¢t d¢ can phong cao han nhi¢t dl) yeu cau dil.i bimetal se (j 

vj tn llg[tt va bO nung se ngilt. Neu nhi¢t di:) din phong rai xu6ng nhi¢t de) thap 

han ytu du, dM bimetal djeh ehuy~n den vi tri d6ng va bi:) nung l<;li dUQ"c dong. 

Nhu \'(IY dieu khi~n chi e6 a 2 vi tri d6ng-rna. 

'llH:o phuong thuc nay bi:) dieu 

khicn chi e6 tht a vj tri dong ho~c 

mCt. Hlmh d¢ng dieu khitn lit 

khong lien tl!c, ket qua la x&y ra 

nhung dao di:)ng quanh tr'.lng thai 

yeu cau (hinh 3.6 th~ hi~n dao d¢ng 

di6u khi6n 2 bUC1c). Nguyen do Iii 

co sl! tr~ trong thai gian dap J1ng cua 

bl) dicu khi~n va qua trinh trao doi 

nhi¢t. Thea phuong thue 2 bUC1C, 

dau ra ella b<) di6u khien lb. tin hi¢u 

b~t ho~c tilt llIong J1ng vC1i di:) Ian 
cua tIn hi~u sui l¢ch. 

BQ di6u khien h:.:li bu6c thuang 

dUQ"e su dl:mg eho cac qua trinh co 

SI! thay doi nit eh~rn, kh6ng yeu cau 
d<) chinh xac cao, do v~y dUQ"c su 

dl,lng trong cac bQ dicu khi~n don 

gian, rc. 

Dong" ~~ 
Diem chuyen mach 

b¢ dieu khien' 

Hinh 3.5: Die'/{ kllilll 2 bt({tc 

Diem chuyen mach 
b6 dieu khien 

rL(\i (\ ( 

il \JV\) 
Gia In 

- d6ichl§u 

: Thai glan 

n 
Thai gian 

Hinh 3.6. DI1() d(mg d die'lI khte'n 2 bmfc 

3.2.2.2. PhlIong thuc ti I~ (proportional modc-P) 

Trang pllltrmg Ihitl' Ii If bi:) dieu khien sinh ra h~lIlh d(mg dieu khien ti l¢ 

vdi sai I¢ch, nghia la d<) 160 dau ra b¢ dieu khien tl I¢ thu~n voi d<) 100 sai I¢ch. 

Hinh 3.7 the hi~n dau ra cua bl) dicu khien t. 1¢ thay d6i nhu the nao vCti d<)l6"n 

va dau eua sai I¢ch. M6i quan h¢ tuyen tlnb giila driu ra b<) dieu khi~n va S:.:li 

l¢eh thuemg ton t~i chi trang m¢t phi:J.m vi nao d6 cua s:.:li l~ch. Ph~rn vi nay gQi la 
doi Ii' l{'. Trang vung di.li ti 1~. phuong trlnh duemg thAng quan h~ co th~ bieu 

dicn: 

Tho}' do'i J da'u ra bi) die'u khiln kluJi diem thiellQp =Kpe 
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Sai I~ch e 

Val: e la sall~ch, Kp la hang 

sO', /a dl;') dO'c trang hinh 3.7. Vi dAu 

f:J. LI) dleu khi~n Ihuemg duqc the 

hl\ n thea % cua loan thang cac gia 

tri c6 the (vi dl], trong hlnh 3.7: 

4mA tuong dng voi os;., va 20rnA 

tLiong (;": 19 vai 100%); luang tl.]' sai 

I~ch cOng uuqc the hi~n thea phan 

trCl:1l tOdn thang , nen phan tram 

«(;~) Ihay dbi trang dau ra bO dieu 

khien khoi diem thie!: l~p 13 bang 

K], nh&n vai phtin tram (%) thay 

dbi trong sai I~ch. Nhu v~y 100% 

dau ra bo dicu khien thi tuang ung 

vai mot pha.n sai l¢ch bang doi Ii 

It 

Hinh 3.7. Dilu khrln ti 11 

, 
, I 

Khuech dal tOng :oJ: 

r v, 

Mach dao 

Hinh 3.8 : B¢ die'u khie'n ti I¢- di¢n tit 
Kp= 'JOO/doi (v I¢ 

Hay lra-IO=Kpc 

Ir., = Kl'c + J., 

V oi I" 1a phan tnlm dau ra bO dicu khien t~i sai l¢ch zero, Ira 111 phan tram 

uau ra tai sai l¢ch e. 

Trang vung d,\.i Ii l¢, Kp la ham truyen clla hO dieu khie'n, hiy IiI chuyen doi 

Laplace: 

Thav dv'iJdaura(s)=KpE(s) 

Vai fhay ddi dUll ra (s) 13 ham thai gian, E(s) la tiw.v {Mi lrong (ill hitfu mi 

I¢ch. cling 13 ham cua thai gian. 

Ham ttl/vi'n =K" = Thay ddi d ddu TO (s) 
E(s) 

Tren nguyen lac nay b9 khuech d~l t(mg vai bO dao c6 the du(,1c si'r dl]ng la 

h~5 die"u khiill ti {~, -di~;l1 tit (hlnh 3.8). Doi voi mOt bt) khuyech d<;\i tbng, la c6: 

V ~R (IJc+ V
,) 

r~ r R~ R] 

V6i VII la gia tr! di¢n ap uau van qua R] c6 sai l~ch bang kh6ng, Vo lit tin 
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hi~u (h1u vao qua R~ co sui l~eh. va khi c6 phan hoi, di~n tra phan hoi Rr=Rc khi 

d6 

R, 
V ---- V -v 

m - R " () , 

Neu dau ra til h9 khuyceh d<.ti t6ng nay truycn qua mQt h¢ d~lo. uk O1Qt bl) 

khuyeeh d;,ti thu~t tmin voi di~n tra duang phan hoi bang di~n trO' dau vao. Ihl: 

R, v," c-_-V -v~ R (' " , 
\ ' K \' \' 1'''= r "+ 'II 

Ket qua Ia m9t h¢ di6u khi~n ti 1~ v6i Kp Iii hang ti I¢ 

Phuc1I1g thuc dieu khi6n ti 19 thuCtng dU(jc Slr d\lng trang qua trinh, nai ham 

truyen Kp ulIqC sinh dii 100 de gi3m 51! hi~u chinh (offset) t6i m9t muc chilp nh~n 

duqc. Tuy nhien dn chu y, ham truycn Ian hc1I1 dong nghia vai 51! dao d¢ng cua 

h~ thong caa hc1I1 vi v~y d~ t~o nen sl! kh6ng 60 djoh trang h~ thong. 

3.2.2.3. Phuong thuc vi phan (derivative mode-D) 

Trong phuong thue vi phdn h¢ 

dicu khien sioh ra ha.nh d¢og uieu 

chinh, ti l~ vai toc d¢ t(o hi~u sai 

I~ch thay d6i. Hinh 3.9 the hien 

phl1c1I1g thuc uieu khitn vi ph<ln. 

S" thay dbi trang tin hi~u dau ra 

h9 dieu khi~n khoi gia tri di~m thiet 

l~p ti l¢ vai toe u9 thay d6i thea thai 

gian eua tin hi¢u sai l~ch va duqc 

xac djnh thea cbng thU'c: 

de 
Ie -10 =K D -

(1 dt 

V6i: In IiI gia tri dau ra t<;li diem 

thiet l~p; I r • la gia trj dau ra khi sai 

l~ch e thay d6i voi toe dQ de/dt .. 

thuang dl1qc the hi~n bang philn 

Thol gian 

c 

~ 
::!,~ 
",'0 
~2· TMiglan 

Hillh 3.9: DI't"1I klli/II \'1 phon 

. , 
Mach vi phan MilG~ dao 

Hinh 3.10: B(J diiIu klli/n vi p/llilJ ·di(llll( 

trllm tren toan thang; Kl) h~ng so ti I¢ va dU(jC quy ve nhtI thai gian vi phan {vi 
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eo don vi do Iii thai gian). 

M()t bQ dicu khi~n vi phan di~n til dUQ'e th~ hi~n d hinh 3.10. lIam truycn 

eLla b\, cicu khi6n vi ph,1n thu dUQ'c tu ehuy~n deli Laplace: 

Voi: 

i 'G -/0 = KDs£(S) 

ham truye'n =K~' 

Di/d kltiin ti 14 c(mg \'/ plu]1l (PD) 

Voi dieu khien ti I~ eQng vi phan, thay ddi trong da'u ra khoi die'm thief ItlP 

de 
si'hl: I, ... - III = Kp(e+ Kn-) 

dt 

VI v~y: 
de 

im =Kp(e+K[)-)+io 
dt 

Voi T" la dau ra t<).i diem thiet I~p. 

I,. In. dau ra khi co sai l¢ch bang e, Kp ia 
hang s6 ti I~, Kll In. hfing s6 vi phan, 

de/dt In. toe dQ thay ddi sai l~ch. 

Nhu v~y h~ th6ng e6 ham truy~n 

dUQ'c cho boi phuang trlnh: 

(/",,/,)(s )=K,E(s)+ K,K"sE( s) 

Hay: 

Ham tmye'n = Kp(1 +Kr~') 

Hinh 3.11 the hi~n Sl! thay 

doi lin hi~u ra eua bQ dieu khien 

khi co m¢t sai l~ch thay deli lien 

tl,lc. Dau tien c6 m¢t thay ddi 

nhanh trong tin hi~u ra do hk 

d¢ng vi phan, tiep theo la Sl! thay 

doi d6e do hO':!t d¢ng ti I~. D<:Ing 

dicu khien nay co the su dLJng cho 

cae h¢,;u If cho qua trlnh co Sl! 

thay deli nhanh, tuy v~y m¢t thay 

Hleu chinh do , -=--======== '.. lac dong ti Ie 

~ I .... Hieu chinh 
.ii:- rO - do lac d6n~ 
~ LI_______ vi phan " 

Thai gian 

Hinh 3.11: Dilli kllle'n ft '¢ theo vi p/uin 

rl ThOi gian 

ThOi gian 

Hinh 3.12 Duhl khie'n frel! phdn 

, 
;-II--

1 

Botich hap ~ 

, 

Bo gop 

llinh 3.13: B~ dJill khirfll fich pholl dJ¢/I fir 
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d6i trong gia tf! thic't I~p se yeu du mQt sai l~ch hu. 

3.2.2.4. PhIIang thirc tich philn (integral mode-I) 

PlllWlIg Ilu((" ffch phdll dem li)i hanh d9ng cli6u chinh lien tl,lc tang khi sai 

I¢ch v~n con. Nhu v,~y a di/u khilil /(clt pll(ill toc lit) thay d()i cua tIn hi¢u fa bQ 

cli6u khien I Iii ti I~ vai tin hi~u sai J¢ch clau vao c. 

dJ 
-=K·(! 
dt ' 

K, Iii hung so Ii I¢, co dan vj do Iii s'! khi dau ra bQ dieu khien va sai I~eh 

dU'Q"c th~ hi~n hang phan tram (%). S6 nghjch clao eua K, gQi la tluJi giall tiell 

pltdll Ti (giay). Tl"ch phan cang thuc lren c6: 

f '" , 

Jill;=: JKicdt 
t, 0 

, 
1m -I, ~ JK,edt 

o 

10 Ii} tin hi~u ra b¢ uieu khi6n t~i thai gian 0, I'd HI. tin hi¢u ra t,!-i thai gian t. 

Til chuy~n dbi theo Laplace: Um - IJ(s) ~ ~K,E(s) 
s 

H' , 1 K am tTuyen ::: - , 
S 

Khi sai I¢eh khang thay deli voi thai gian, phU'C1I1g trlnh Ircn trd thanh: 

Hinh3.12 th~ hi~n qua 

tdnh ui~u khi~n tich philn va 

hinh 3.13 the' hi9n m~eh su 

dl,lng eho bQ clieu khi6n tich 

phan di¢n tu, hao gam mQt 

bQ khueeh d~i lhu~t toan 

dUQ"c noi nhu b(J tfeh hqp, tiep 

thea la bQ khucch cl~i thu~t 

loan khac duqe noi nhu bQ 

g9P M Him lang them tIn hi~u 

~ori--,-~~c----
~ , Thai gian 
- I 
.:;il 

.. ~ 
"'::;:: 
-~ 
00 
'W'",) 
~ ;;0;1 L _---' _____ _ 
~:g.r.,: 

L, ----=ccc---
ThO; gian 

Hieu chinh do tac 
dong tieh phan 

Hieu chinh do tae 
d¢ng Ii Ie 

Hlnli 3.14: Die'll khi/n II If theo Nell phdn 
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ra h¢ Ifch h0P 16i gia tr) dau fa cua b9 dj~u khicn I\ti thai gian zero. K, 0 day 

hi ng URIC. 

Di/II khil"n t/14 c(JII!; tieh phon 

Di€u khien lich ph:1n thU'Cmg kh6ng di rieng rna hay uUQ'e Slc dl,lIlg n6i v6'i 

dicu chinh Ii I~. Khi hm)1 dong. bO tich phfm uU'Q'e Ihem vito mOl h¢ di€u khien ti 

I~, dfiu fa bo dicu khien I" khi ay siS la: 

Ita =Kp(e+K,Jedt)+/o 

VO'i: Kp Iii hang s6 di€u khien ti l¢ ,K, 13 hang s6 di€u khien tich phfin. 1m 

la·tin hi¢u ra khi c6 sai l~eh e va lola tin hi~u fa t~i di~m thiet l~p khi sai l¢ch 

Ja O. 

Hinh 3.14 the hi~n phan ling ella mOl h~ th6ng dieu khien ti l¢ thea t(ch 

phfm khi c6 thay d6i dOl ngQt t6i mot sai I~ch c6 d!nh. Sai I~eh lam lang tin hi¢u 

fa clla bo di€u khien ti I~ (lin hi~u fa giO' kh6ng thay d6i neu sai I~eh kh6ng thay 

d6i). SI.! tang nay chong len phan lIn hi¢u ra do tac dong t(eh phan. 

3.2.2.5. Phu!1Ilg thue ket hO'p PID 

Kct hQ'p uri d 3 phl10ng Ihue dieu khien (Ii I¢, vi phfm, tich phan) de tq.o fa 

hQ di~u khicn kh6ng c6 sai I~ch bu va giam cae dao dQng. B9 di~u khien theo 3 

phl1C1ng thue tren c6 the coi nhu In. mot bO di~u khien ti l¢ dieu chinh thea tich 

phan M 10'.1i sai s6 d)eh chuyen va dieu chinh thea vi phfm ue giam thai gian Ire. 

B" diiu khiln PDf: 

KISt hQ'p uri ca 3 phuC1ng thuc di€u khien (Ii I~, vi phan, tieh phan) t~o ra bO 

di€u khien kh6ng e6 sai I¢eh djch chuyen va giam cae dao d90g. Phucmg trlnh 

the hi¢n himh dQng nay 1.1: 

J 
de 

I", =Kp(e+K, edt+K/)-)+/o 
dt . 

V 6'i: Ira ia tin hi¢u ra khoi bQ dieu khi~n khi c6 m¢l sai I¢ch e thay u6i v6'i 

Ihai gian t, III 111 tin hi¢u ra t~i diem thiet I~p khi kh6ng co sai I¢ch. Kp In. Mng so 

ti I¢ , ~ 13 hang s6 tich phfin va Kula hang s6 d~o ham. 

Tu chuyen d6i Laplace: 
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1 
(1m -I" )(s) ~ K, (E(s) + - K ,K,E(s) + sKDE(s) 

s 

Ta c6ham tn(ve'll = K
p
(1+!K,+sK D). 

s 

Tre (lag) 

Hi~n tuc.mg tn~ c6 trong tat cii. cae b¢ dieu khien. D6 Iii khi co m9t thay doi 

trang tr~ng thai nhl1I1g bo uieu khi~n chua t~o fa duqc dieu chlnh dap UTig ngay, 

do h¢ thong yeu call co thai gian de t<;to fa cae dap UTig dn thiet. 

Sai l¢ch U trC}ng thili iln dfnh (steady-state error) 

C6 the co sai l¢ch dy fa, do til. ke't qua ella vi¢c thay doi bien duqc dieu 

khien ho~c mot thay d6i trong gia tft diu vaa thiet l~p. Khi d6 b¢ dieu khien se 

co mot sai l¢ch dau vao va se sinh fa IDOt dap Ung. co gang giaID sai l¢ch. Thll~t 

ngu sai J¢ch 6 tr«ng tluii O'n dinh (steady-state error) duqc sir d\lflg cho sai l¢ch 

dall vao b¢ dieu khien dang t60 t'.li trong cae trlj.og thai 60 d~nh va se mat sau 

m¢t thai gian ngan. D6 lit d¢ sai l¢ch giiIa gia tft thiet l~p dau vao va gia tr! dau 

ra da duqe dieu khien. Sai l¢eh a tr~ng thai on dtnh la d~i lu<;mg the hi¢n tinh 

ehlnh xac elm h¢ thong nh~y d6i vai sl.! lhay doi eila bien duqe dieu khien ho~e 

sl! tl! hi¢u ehlnh gia trj dau vao thiet l~p. 

3.2.2.6. Dieu khi~n so tqtc ticp 

B1nh 3.15 the hi~n co sa eua mQt die'u khie'n so' tr~(c tilp eo th~ duqc su dl!ng 

de di6u khien mQt qua trinh lien tl!e. cae bQ di6ll khien tren co sa bl) v~ xiI Ii 
yell dll cae d~ll van 11'1. so, xiI Ii thong tin dU<Ji d~ng so va cho dall ra duai d~ng 

so. Do v~y nhi6u bQ di6u khien, tmac va sall may tlnh thuang co cae bQ Chllyen 

Tin hieu 
;0· r _""'-, 

Tin hleu 
r---.Il("'O'I'----, 

DAC 

L_-I 80ng ho I-----l 

Do 

IIinh 3.15 : He fho'ng di/u khli'n so' cd sa 

Tin hl¢u 

Qua !rinh 1-0-'''''-
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d6i tllang tl!-so (analogue -to- digital converter - ADC) va s6 -tLro'ng tl! «digital -

to- analougue-eonverter DAC) luang lrng. MQt dong h6 cap xung t<).i nhfrng 

khoang thai gian deu va ra l¢nh ADC liiy mau cae bien duqe dieu khien. Cae 

mau nay sau do dUQ'c chuyen thanh tin hi¢u so va duqe b¢ vi xu Ii so sanh voi 

gia tf! di~m thi6t l~p de cho tin hi~u chenh l¢eh (tin hi¢u sai l¢ch). B¢ vi xu Ii khi 

d6 bat dau mot phuang thue dieu khien d~ xu If tin hi~u chrnh l¢eh va dua ra 

m¢t dau ra d~ng so. Phuang thue dieu khi6n duqc b¢ vi xiI Ii Slr dl,lOg dLfqc 

quyet djnh boi cac chi l¢nh cua ehLfang trinh, gQi la pllall n1rim (so/ware). Cae tin 

hi¢u fa d'.lng so sau do thuang duqe xiI Ii bai bl) chuy~n deli so-ttrong tI! (DAC) 

neu d.c thanh phan kich tfUyen d9ng yeu d.u cac tin hi¢u tlICtng tl!. 

SU dl,mg bQ vi xu Ii nhu b¢ dieu khien co lqi the so voi cae b¢ dieu khien 

tLfang tl! vi mQi phLfang thue dieu ehinh co the thay deli dan gian bang thay d6i 

ph9.n mem may tinh rna khong yeu du thay deli philn Clrng ho~c d~t l<J.i h~ thong 

day di~n. Chien lugc dieu khi~n c6 the thay deli qua chuo'l1g tflnh may tfnh trong 

khi hO<J.t d¢ng dieu chinh dap lrng voi cac tlnh huong ticn trien. 

Dieu khi~n bang vi xiI If con c6 nhfrng lqi the khae: nhi1ng qua tflnh rieng 

bi¢t co th~ dUQc dieu khien bai cac qua trlnh lay mau voi m¢t b¢ don 

(multiplexer). Dieu khien s6 cho d¢ chfnh xac cao han, vi cae b¢ khuech d~i va 

d.c thaoh philn khac dUQ'e str dl:mg trong cac h¢ thong tuang tl! thay deli cae d~c 

tfnh clla n6 voi thai gian va nhi¢t d¢ nen c6 hi¢n tuqng troi, trong khi dieu khien 

s6 do h0<.tt d¢ng voi tin hi¢u chi theo phuang thuc dong-ma ncn kh6ng chiu Sl! 

troi noi tren. 

H¢ lh{/ng dilu khien bang may vi linh la h¢ thong dieu khien so, thLfang co 

de thanh philn d~c tnmg nhu trong hlnh 3.15 vm cae diem thietl~p va cae tham 

s6 dieu khien duqe nh~p vao tif ban phim. Phan mern su d~ng cho h~ thong se 

cung cap cac chi l¢nh chuang trlnh dn thiet, vf d~, mQt may tfnh thl!c hi¢n 

phuo'ng thuc dieu khien PID cung cap hien thi - nguai v~n hanh (thong tin ve 

diem thiet l~p, gia tri dang do, vung lay mau, sai I¢ch, v ... \'. ), nh~n biet va xiI 

Ii cae chi l¢nh do ngLf(1i v~n himh nMp,. cung cap th6ng tin ve h~ thong, chi thi 

khbi d¢ng, thoat va cung cAp thong tin ve thai gian ngay, thang. 

3.2.3. Dieu khi~n thich nghi 

H¢ thong ditu khien thfch nghi la mQt h¢ thong dieu khi~n co kha nang d~t 

tt! dOng mOt dap Ung mong mu6n hie co cae thay deli ct!c trt 6 cae tham s6 h~ 
th6ng duqc dieu khien va cac nhieu ngoai dang ke khac. H~ dieu khitn thich 

nghi siI dl:mg bO vi xu Ii lam b¢ dieu khi~n. MQt thiet hi nhu v~y eho phep si'r 
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d~mg phuong thue va: tham so dieu khi~n thleh nghi Wong Lffig vm tlnh huang. 

thay doi ehung khi tlnh huang thay deli. 

Mt)t h~ thong dieu khien thleh nghi eo the eo 3 giai do~n hO<;it d¢og: 

I. Khai hOi,lt d¢og vai thiet I~p eae dicu ki~o eua hi) dieu khi~n tren eo sCi 
m(\t Jicu kien thua nht;m. 

~. 1111.re hi¢n thea yeu d.u duqc so sanh lien tl,le vui thl[e hi~n thl!e cua M 
thong. 

3. Phuong thue h~ th6ng dieu khien va d.c tham so duqc tJ! d(jng hi~u ehinh 

lien tyc dC gium toi thieu ehenh l¢ch gifra lhJ!c hi~n h~ thong thJ!c va yeo duo 

CttC h~; lli(/IIt: die'u khie'n lhich nghi c6 m¢t 56 d<;lng, nhlffig thuang duqc Slr dl,lng 

duai 3 d~ng sau: 

- Dieu khien d<;it Jjch trinh. 

- TL! dieu chlnh. 

- Thieh nghi tham ehieu -mau. 

3.2.3.1. DieD khi~n d ... t I!ch trloh (gain-schedule control) 

Die"u kllien dql hch Irinh 

con duqe gQi 111. dieu khien thich 

nghi duqc I~p trlnh truae. a day 

cae thay doi duqe d~t truac 
lrong d.e tham 56 eua h¢ dieu 

khien tren ca sa eua mQt s6 

phep do h6 trq eho m¢t sO" bien 

qua tr"inh. hlnh 3.16. Trang JO<;li 

dieu khien nay. d<;ii luqn.g d<;lt 

duqe la tham s6 g6c da duqe 

thiet l~p truae • vi dl,l nhu hang 

s6 ti l~ Kp. Nhuqe diem eua h¢ 

Gia tri t 

thiet lap 

Phim hoi 
Phep do 

Hinh 3.16: Dieil khiln dt;lll!ch tn'/lli 

Tin hi$u ra 

thong nay la cae tham so dicu khien ph3i duqe xac djnh eha mQt 56 dieu ki~n 

ehue nang, d~ h(j dieu khien c6 the ehQn m¢t tham 56 phu hqp vai cae tr<;lng thai 

chung. Tuy nhien uu diem eua phuong phap nay Iii cae tham s6 e6 the thay doi 

nhanh khi thay doi cae dieu ki¢n. 
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3.2.3.2. DieD khi~n tl,l dieD chinh (self-tuning control) 

Die'u khie'n l{( die'u cltinll HI. 

dieu hoa lien tl,lc eae tham so 

ella no tren co sa giam sat cae 

bien h¢ thong dang dieu chlnh 

va cae tin hi¢u ra til be? dieu 

khi~n, hlnh 3.17. Ok b¢ dieu 

khien PID lUll hanh tren thi 

tWOng hi¢n nay Ia lo<).i dieu 

khi~n nay. 

3.2.3.3. H~ thong thich nghi 

tham chie'u • mao (model

reference adaptive systems) 

Trang h¢ th(Ing thich nghi tham 

chilu- mdu, mgt h¢ thong mau 

ehinh xae (gQi la mall ehuan) 

duqe phat trien. Khi do gia tIi 

thiet l~p duqe si'r dl:mg nhu la dau 

van ella d. h¢ thong thl!e va h¢ 

thong mau . Chenh l¢eh giG'a dau 

ra ella hai h¢ thong nay duqe so 

sanh va duqe si'r dl;lDg M chinh 

tham so ella b¢ dieu khien 

Gia tr! t B6 dieu 
Ih::;i,C;;la;'p-<:X~+ khi~n Qua trinh f---l--o~ 

8au ra 

Giatri 
thiel I~p 

han 0 Phep do 

Hln3.I7: Dilu HI/in fl/dilu clu'nh 

Mau .-------+ chu~n 

CCldiu 
.----1 dieu chinh 

+ 

L. 
__ -'- J Qua trinh r-,.-;;~-I _ [)€iura 

Philn h6i 
Phep do 

Hinh 3.18: H¢ thOng fhich nghi tJwm cllleu- mall 

nham giam toi thitu sl! ehenh l~eh. Hinh 3.18 minh ho<). sa d6 kh6i ca.'u true clla 

h~ thong nay. 

3.3. BO f)l~U KHIEN LOGIC KHA TRiNH (PROGRAMMABLE LOGIC 

CONTROLLE R- PLC ) 

139 die"u khilnlogic khd tdllh d"((jc (PLC) la b¢ dieu khien tren ea sa IDQt bQ 

vi xi'r Ii (hlnh 3.19 ), si'r dl,lng b¢ nha khii tdnh de lUll ca.e chi l¢nh va thl!c hi¢n 

cac chue nang nhu : logic, sap thU' tu, d~t thm gian, dem va thl!e hi~n cae phep 

tinh s6 hQe de dieu khien thiet b! va qua trlnh. Thu~t ngG' logic dU'<;1e si'r ul,lng VI 
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vi¢e l~p trioh lien quao trUCK 

het den th\fe hi¢n logic va 

ehuy~n mach ca.e ho~t d¢og. 

Cae thiet bi dau vao (vi dl,l, cae 

ebog tae) va cae thiet bi driu ra 

Chuang trlnh 

aieu khlen 

Th(et bf nh~p 

PLC 
Thiel bi xual 

(vi dl]. ul;ing ca) trong h~ thong Hinh 3.19: B9 di(!11 khie'n/oglc khd trinh 

dUt.;5c noi vai PLC. Nguai v~n hanh dua tuan tl! cac chi I¢nh eua chuang trinh 

V;1O b¢ nha eua PLC. B¢ di~u khi~n giarn sat cae dau xU<lt/nh~p theo chucmg 

trlnh. qua do di~u khi~n thiet bi ho~e qua trinh. 

PLC dLIqC thiel ke xuat phat tu y muon thay the h¢ thong ra Ie day cung va 
h~ thong di~u khi~n logic bam gia. Lqi the. eua PLC Iil. co khii nang thay d6i cii. 
h¢ thong dieu khi~n khong do phai di lo\li day cho lhict b~ xuat/nMp rna chi can 
nang cap bang m¢t b¢ l¢nh khae. Ket qua la mN h¢ thong linh hO<;lt c6 the duqc 
Slr dl,lng de di~u khien h¢ thong, lam thay d6i tf;,lng thai va tinh phuc t<;lP eua h¢. 

PLC tuang tl.! nhu may vi tlnh nh11I1g co nh11ng d~e diem si'r dl,l.Og sau: 
1. Khoc va duqe thiet k€ eho m6i truemg rung, nhi¢t. ~rn va 6n. 
2. Giao di¢n diu nhi).p va diu xuat nam trong b¢ di~u khien. 
3. ~ l~p trlnh va trinh ngon ngu d~ hieu. L~p trinh lien quan ehu yeu tai 

cae ho~t d¢ng logic va ehuyen m;,t.ch. 

3.3.1. Ket cau co so cua PLCs 

Hinh 3.20 th~ hi¢n kc't cau cet sa phia trang eua m¢t b¢ PLC. chu yeu g6rn 
mN M xu H trung tam (CPU). b9 nha va m;,t.ch xuat/nMp. 

B 
B 

Buy! dl1lu~u 
uyt dia chi 
uy! dieu khi'> 

/Elong hq-

I I 

CPU B6 nhd 

Biml*p 

I I 
r- trinh 

BQ '-
xuaUnh~p 

Kenh 
I- nhap 

Bu~ 
hI$ th6ng 

~ Kenh xuat 

Hinh 3.20: Cdll tnic Clla h(i die'u khie'n khd trinh (PLC) 
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CPU dieu khien va xu If tat cii cac ho~t dl)ng trang PLC, dUde cap vai mQt 

dong ho tan so thuang trang khoang 1 -0- 8 MHz. Tan so nay quyet clinh toc dt) 

hO<,tt d¢ng cua PLC dinh thai gian va dong bt) hoa (synchronisation) tat ca cac 

thanh phan trong h¢ thong. MOt h¢ thong buyt chuy~n thong tin va clu li¢u tai va 

tit CPU, he) nho va khoi xuat Inh~p. 

BQ 11116' ella PLC: 

+ ROM ue hru vlnh Clm h¢ thong v*n hanh va clu 1i¢u co uinh. 

+ RAM de' hru chaang trlnh nguoi S11 ul}ng va hIU d~m t~\m thai nhli'ng thong 

tin tit cac kenh nh~p/xuat. Cac chlJang trlnh trong RAM c6 tht thay doi boi 

ngl1Cri. S11 cll}ng. tuy nhien de tninh mat cac chlJang trlnh nay khi ngat di¢n. mOt 

nguon pin duqc su cll}ng trang PLC de giU oOi clung ella RAM trang m¢l thai 

gian. Sau khi m¢t chl1emg trinh dl1qc phat trien trang RAM. no co the duqc tiii 

vao m¢t chip nha EPROM va de luon a do. D~c tlnh ki thu<).t clla ohiing b¢ 

PLCs cO' oho 1a dung tich be) nha theo gidi h~n s6 buck chuemg lrinh l~p co thC 

duqc hIU. BlIoc clla chl1emg trinh la mQt chi l¢nh cho mOL so 51! ki¢n xay ra. MOt 

thao tac clla chuang trinh co the bao gam m¢t so cac buac. 

B~5 xuri'tlnluJp cung cap giao di¢n giUa h~ thong va the giai ben ogoaJ. 

Chuemg trinh du(,1c dUa vao ht) xuat/nh4p tlr m¢t panen nhLI ban phim vai man 

hlnh tinh the: long hay kh6i hie'n th! tnlc quan (VOU). Oll1emg trinh ciing co the 

dua vao h9 thong th6ng qua may t{nh PC trung gian co philn mem thfch hgp. 

Cac kenh xuat Inh~p cung cap cii cae chuc nang dieu hoa tin hi¢u va bao v¢, nhu 

v~y cac cam bien va co cau chap hanh co the noi trl!c tiep VllO chung rna khong 

can thiet qua cae m<;lch trung gian khac. ll11IOOg di¢n ap dau van Ia 5V va 24V, 

di¢n ap dau ra Iil 24V va 240V. Cac dau ra thuang duqc d~nh Cl} the Ia lO'.li ralc, 

tranzito hO~lC triac. Vai Ioq.i rale, tin hi¢u ra clla PLC dlIqc S11 dl}ng de v~n 

himh role, c6 kha nang chuyen dong chi vai ampe troog m¢t m~ch ngoai . Rale 

each Iy PLC kboi m<;lch ngoai, tuy nhien chung l'.li thuang thao tac ch4m. Dau ra 

IO'.li tranzito Slr cll:lllg mQt tranzito dt chuyen dong thong mq.ch ngoai, eho khA 

nang chuy~n m~ch nhanh hem. Oic khoang each Ii (optoisolator) uugc Slc dl}ng 

voi cac b¢ chuy~n mq.ch tranzito d6 t<,1o each Ii giua m<:lch ngoai va PLC. Cae 

dau ra triac co the duqc Slr dl}og ue dicu khi~n tiii ngoai, lOi.li dLIqC noi vai 

ngu6n cap AC . Trang tflfemg hqp nay, optoisolator cilng duqc Slr ul.Jng lam h¢ 

each Ii. 
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3.3.2. Xu Ii dau xuatinh:ip: 

PLC thl!c hi¢n tn(lt chuang lrlnh thea thCr It! tom tat sau : 

1. Quct de du li¢u nh~p kit hQP l~i voi mQl mic cua thang chLIcmg trinh. 

2. Giili quyet hOi,1t dQng logic lien quan den cae dO' li¢u nMr cl6. 

3. Thiet l~lr/ thiet l~p l<:J.i cae dD' li¢u xual cho nac thang d6. 

4. Chuycn sang llik tiep thea va l~p l~i buoc 1.2.3. 

5. Chuyen sang nac tiep thea va I~p l~i buac 1,2,3. 

6. Chuyen sang nac tiep thea va l~p ll;l-i blIac 1.2.3. 

eCr nhu v~y cho den nac cuoi cua thang. kit thue chuang trlnh. 

Co hai phuang phap M: xu If dau xu<rt/nh~p: c~p nh~t lien t~c va sao chep 

luqng Ian tin hi¢u xuat nh~p. 

C¢p n!ujf lien rye: 

CPU quet cac kenh nh~p khi chung XUlll hi¢n trong chi J¢nh chlwng trinh. 

M6i diem vaa dlfQ'C phan 1fch rieng va lac dQng eua chung thuQc chuang ldnh 

duqc xic u!nh. MQI lei hoffo (thuang khoang 3 ms) siS dlfqc cai khi thlfc hi¢n 

phan tich moi dau vao d6 dam baa rang chi cac tin hi¢u vao hQP I¢ dlfqc b¢ vi XLI 
If dQc. Slf tn~ nay cho phep b¢ vi xu Ii tdnh dem m¢t tin hi~u hai Ian. M(>t Iwmg 

dc tin hi¢u vao phili dLIqc quet, mdi tin hi¢u vao voi 3 ms tr~, twoc khi chlfCtng 

trlnh co chi I¢nh cho thlfc hi¢n m¢t hOl;lt d¢ng logic va xuat m(>t tfn hi¢u ra. Oic 

dau ra bj chat nhlf v~y, gill tn:mg thai ella chung cho den Ian c~p nh~t tiep theo. 

Sao cliep hwng tin hi~lI xluJtlnh¢p: 

Vi XLI Ii c~p nh~t lien tl,lc c6 3 ms tr~ doi voi moi dau vao nen thai gian de 

phan tich cho hang nghin di~m nh~p/xuat co the trb nen kha dili. De thlfC hi¢n 

m¢t chuang tdnh nhanh hon, m¢t vling d1C bi¢t ella RAM duqc SLI dl,lng lilm 

vung IlIU d~m (buffer store) giua dieu khien logic va thie't b~ xuat/nh~p. Moi mQt 

dau vao Ira, c6 m(>t dja chi trong b¢ nho nay. T<;ll bat dau moi chu ki chuang 

tdnh , CPU quel toan b¢ tin hi¢u vao va ehep tr<;lng thai cua chung vao cac dja 

chi nMp/xuat trong RAM. Khi thlfc hi¢n chuang trinh, du li¢u nh~p dJ ilIU duqc 

dQc tli RAM thea yeu diu va cac thao tic logic duqc thlfc hi¢n. Ket qua, cae tin 

hi¢u xuat duqc luu IQ.i vung nh~p/xuat cua RAM. Tl;Ii cuoi moi chu kl chuang 

trinh, tal d. cae tin hi~u xuat duqc chuyen tit RAM toi d.e hnh xU<lt thich hQP. 
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Cac dau xuat bi chot nhu v~y, chung giii tr~ng thai cua mlnh cho Wi Ian c~p nh~t 

tiep theo. 

3.3.3. Cae lo~i PLC 

PLC nlu; 

- PLC gon, d(Jc l~p, co the c6 ca.c m6dun I/O rna r(Jng (trang m(lt gi6i han). 

- Cac diem nh~p/xuat max: 40/40. 

- BI) nh6 d~mh cha nguoi su dl,mg: max lk (luqng chi I~nh). 

- BQ xu Ii doTL 

Vi d\J., PLC nh61o~i Misubishi F2-20MR-ES, co cac d~c diem ky thu~t sau: 
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Ngu6n: 
(Power supply) 

Ngon ngu l~p trlnh: 
(Program language) 

Dung luc;mg l.\ip trinh: 
(Programming 
capacity) 

Toc d~ Ihl,Cc hi¢n: 
(Execution speed) 

B9 nM chucmg trinh: 
(Program memory) 

Pin: 
(Batterry back-up) 

B9 bam thai gian: 
(timers) 

B¢ de·m co khi nang 
nha: 
(Counter-retentive) 

S6luc;mg dau vao: 
(Number of input) 

Di¢n ap nh~p: 
(Input voltage) 

S6lucmg daU·fa: 
(Number of output) 

1.1lQn Il,Ca dau ra 
(Choice of output) 

1I0-120Y /220·240Y AC, 1 pha SO/60Hz. 

Thang lOgiC. 

1000 buac. 

Trung blnh 7fls/bu6c. 

CMOS RAM buid in, co th~ b6 sung EPROM. 

Pin Lithium, tubi thQ khoang 5 nam, 

0'] s timer, 24 ditm on-delay timer (OJ den 
9995). 
0.01 s timer, 8 ditm on-delay timer (0,01 den 
99,9s). 

32 dic'm, Mm thu*n (clown counter 0 Mn 999). 

12 di~m, ,al ca duoc each Ii. 

Build-1ll24V DC, 24VDC ngoai. 

8 di~lll. 

Dau xu.]! role: role duoc cach Ii. 
Dau xuat transito: cach Ii bCti opstOisolator. 
Dau xllat triac: each Ii ooi opstOlso!ator. 



PtC to!!1 frllllg: 

- Kct cau modun voi cac modun cam them vao ga hip nip, dUQ'c Slr dl,lng cho 
luc;mg I/O phuc ti.IP ho~c cho cac h¢ thong di~u khicn lien tl,lc 

- Ditnl nh~pJxuat max. > 128/128 

- il() nho nguai Slr ut.lng > 4K (Iuqng chi I~nh) 

- LIC b6 di~u khicn giam sat trong m(>t h~ thong dieu khien ph:1n quyen 
PLC km 

3.3.4. Lap Irinh 

ClII(alli!, (ttnlt cua PLC la m(>t b(> chi thi ket hqp theo m(>t thu ttf de cung cap 
chuc nang dieu khie"n ho~c cac ho,:!t d9ng trong tn9t qua trlnh ho~c trong 1 thiet 
bi· 

I"or;i ng()1! lIi!,tf I¢p tTll/h str dl,1ng trong PLC duqc chia ra lam hai b~c: b~c w 
S0 va b~c cao . 

• B~c co S0: 

- Thu~t nh6 logic (bolean mnemonics). 

- Bieu do thang (ladder diagram) . 

• B~c cao: 

- Kh6i chuc nang (function blocks). 

- Bieu do tuan ttf chuc nang (sequential function chart), dung chi cho m¢t 
so PLC nhfit dinh. 

N gan ngri thuang co san trong m(>t PLC gam: 

- Thu(lt nh6" logic 

- Bicu d6 thang 

- Bitu do lhang & kh6i chuc nang 

- Bolean, ilicu d6 Ihang & kh6i chtrc nang 

- Bieu do thang & bicu del tuan ttf chuc nang 

Kf hit/II ala mqch ca ball 

Trong biru del thang thuang dung 3 ml;l.ch co ban ia: 

- Tiep diem rna -0-
- Tiep diem dong -0--
- Dau xuat - ( r- hoa,--O--
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3.3.4.1. Bicu do thang 

L~p trlnh PLC dt!J vao vi¢c sir dl,lng cae bieli dii thanx, viet mQt chuang 

tdnh tUO'ng Quang voi ve m¢t m<!-ch chuy~n. Bi~u d6 thang (hlnh 3.2Ib) duqc 
dQc IU nai sang phiti, IU Nh' j" t'~ ~ --""II-Nhap, tlep olem blnh thift1ng: mC1 ---J HI- ap len lep 
trcn xu6ng duai. baa 
gam hai duang (hAng 

dUng the hi¢n rao cap 

nang ilfQ'Ilg. Cae m~ch 

duqc noi ia nhih1g oUCmg 
ngang Ilia nhu de nae 
eua cai thang,. Hlnh 
3.21a th~ hi¢1l cae kf 
hieu chu.1n Slt dl,lng 
trong mQl bieu do thang. 

Cae dau nh~p lu6n dUng 
InIac cae (hiu xuat va 
moi uubng ft nhat phai 
co m¢t dau xuat. Moi 
Ilac thang phM bat dall 
vai mQt ho~c ill¢t 10<:11 
cae dau nh~p va ket thue 
vai ill¢t dau xuat . Cae 

o,tu nh~pl xufit duqc 
danh d!a chi thea nha 

logic AND 
a) -jf-Nhap, liep dli!m binh thLfiJng dong ~~ Nhap song song 

-81 0,-( ~_ Thiel bi xual ...... tJ logic OR 

--c:=:- Chllenh dac biel 

Hinh 3.21: 8(J diell killen PLC (Misllhishi) 
a) If II/ell /lell chuiI'Il. 
h) hiill dd Ihallg. 

S,l.tl xuat PLC. Vi dl:!, iJ PLC clla Hang Misubishi IOqt F thl dc PLCs duqc danh 

chfr X cho cac thanh phan dau nh(lp va Y cho cac thanh phan dau xuat. Dia chi 

h~ thong cho Matshushita PLC: Xn Iii dau nh~p, Yn la d[IU xuilt, Rn 13 role 

trang, Cn Iii counter, Tn la timer voi n la dia chi bit. 

e (ic chire lIalig lo;.:ic co han: 

Moi quan h~ gill' giiIa tin hi¢u vao/fa dlIqc dieu khicn boi cclng logic (qua 

bang chan li- hinh J.22a). Cac cClng nay c6 the la cong AND dau ra =1 khi tilt ca. 
cae tin hi~u vao =1; OR dau ra=! khi mQt driu vao =1; NOT chi c6 mQt dilu 
vao va mQt dau ra, dau fa =1 khi dau vao =0 va nglIqc l<:li; NAND (ke't hqp cong 

NOT tiep thea cong AND: NOR (ke't hqp c6ng NOT tiep theo eong OR); 
EXCLUSIVE-OR (XOR) In m<)t c{jng OR vai m<)1 ebng NOT ap len m¢t trang 
cac dau vao, dao nglIqc chLing trlIac khi cac dau v~\O den cbng OR, ho~e ia mQt 

eong AND vai mQt cong NOT tac d¢ng vao mQt trung cae dau vao de dao nguQ'c 
no trlIae khi cac dau vao eong AND, hO~lc cae eong ke't htJp. Trang bieu do 

thang, eae ham logic M thI!c hi¢n dc nhi¢m VI:! duqe noi m'.lch lien tl:!c ho~e 
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song song. Hlnh 3.22a the hi~n cae m~ch logic (cong locgic) CO ban nhu: AND, 
OR. NOR. NAND. XOR ben qnh cac bang chimli cua no, 3.22a. 

I 

Con) AND 
----

,v lui!1 XlIat 
B ------

! 0 0 
-

) 1 0 
--t 

0 0 ----
-- I 1 1 

Nluip XlJat 
A B 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

ong NOR 
NIIt!p XlIGt 

A B 
0 0 1 
0 1 0 
1 0 0 
1 1 0 

C' N\ND ong t 

Nlu!p Xl/(ii 
A B 
0 0 1 
0 1 1 
1 0 1 
1 1 0 

C' EXCLUSIVE (XOR) ong 
Nh~ip XlIai 

A B 
0 0 0 
0 1 1 
1 0 1 
1 1 0 

a) Bdll!!, ciuin If 

I 501.""K! 
I A E " 

I-~-~V; 
, , 

'" 

, 
L~o-__ ~/"~ 
I -'---

~()j 
C6'ngNO; I 

Y430 
x400 

-U-.-----\ 
X401 

Co'ng NAND 
Y430 

x400 X401 

I 
x400 X401 

C6'ngXOR 

b) lIinll thang- uk cdng /ORIC 

Hinh 3.22: Bang chan /.}' - cac ('(j'lIg logic 
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MWI! IIII(fOalch) la mQt m<;lch duqc Slr dlJ.ng d~ chuy~n lin hi~u dau ra tMnh 

mQt tin hi~u lien tl.JC nho hDi..lt d¢ng 

khiJi xuemg cac tiep di~m. M<J.ch nh6' 

d~lt dUQ"c khi J~p trlnh tie'p die'm ket hQP 

voi cu(m driu ra song ~ong voi cac d,IU 

vuo bang cach luu nang IUC)'ng cho me)t 

x400 X401 

Y400 

Y430 

CU¢11 khi nguon V~1O dIT ngat. Ml!ch nuy 
Hinh 3.23 : MWh IIhit 

tJ! duy trt giu tr~ng thiii nang luqng nhu 

dUQ'c n~p cho de'n khi m':lch nh~11 dUQ'c dau nMp khac( hlnh3.23). 

3.3.4.2. Nh~p chu'(1ng trinh 

Moi duang ngang (ntic clla lhang) the' hi~n mc)t dong trong chuang trlnh va 

tO~1ll be) thang c6 th~ chuy~n thanh me)t chuang trinh. Chuang trlnh c6 the n<:lp 

thu cong, ho~c D<;IP vuo bang ban rhfm co cac ki hi¢u danh cho cac thanh philn 

thang vii. bang chuang trinh, sau d6 uic kf hi9u n~IY dUQ"c chuyc"n thanh ngon ngu 

may va hru l~i trang be) nha clla PLC. 

D6i vai rnQt PLC nha d~ nh~p me)t chuang tdoh thang vao trang PLC oguoi 

ta Slr dlJ.ng cac rna gC)'i tri nh6', rnoi rna LUang ling vai mQt thanh rhan thang. Vi 

dl,l: voi cac PLCs 10<;lt f cuu Misubishi cac ma nay Iii.: 

LJ): 

OUT: 

AND: 

OR: 

I: 

ORI: 

ANI: 

LDI: 

ANB: 

ORB: 

RST: 

SHF: 

K: 
END: 
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fial dau nH)t nac v6'i rn¢t tiCp di~m mo. 
MQt dau fa. 

Mc)t thanh phao noi tiep/ chi l¢nh logic AND. 

Cac thanh phan song song/ chi l~Dh logic OR. 

Chi I~nh logic NOT, I duqc su dl,lng trang lien kct v6i cac chi l¢nh 

khac de hien thj SI! nguqc hJi. 

Chuc nang logic OR NOT. 

Chuc nang logic AND NOT. 

Kh6i d,lu rn¢t nac thang vai tiep di~m dong. 

AND duqc su dl,lng vai hai mi.lch nha. 

OR dUQ"c Slr dl,lng voi hai rn<;lch nho. 

D~t h.li thanh ghi djch chuy~n /b¢ demo 

Chuy~n djch 

Chen mt)t hang s6 

Ket thuc thang. 



Mil thu~\t nha cua cac nh'l san xuat kh:ic nhau Iii. khae nhau nhLfTIg kh6ng 

khac nhieu. Ngay nay C.lc b¢ oieu khicn PLC dU'qc ctip kern th~o thiet bi l~p 

trlnh ( l~p trlnh thu cong, thie't hi l~p trinh cong nghi¢p, I<~p tdnh trcn co sa may 

tinh) 

C(1e nU,lcll haln Thili gi(/I/, don/i (Mu, d6n (timer. marker and counter): Nhieu 

cong \'i¢c can den trl hoan thai gian hO(lC dem Sl! ki~n. NhiIng yeu cau nay co 

the: thoa man dU'Qc bai cac m<;l.ch brim th(1i gian (timer), dem (counter), ho~c 

danh dau (marker). Nhiing m'.lch nay t~o ncn d~c trLfTIg clla PLC. Chung co tht 

dUQ"c oieu khien bai cac ehi I¢nh logic va the hi¢n trcn bi~u do thang. H¢ thong 

d~nh 56 st'r dl.J.ng cho cae chuc nang nay khac nhau tuy theo cac nha. san xuat. Vi 

du, Timerrr. Markerf}.l, Counter/C. 

lllU~t ngu diim (point) dUQ"e Slr dl,mg eho m9t diem du Ii¢u Iii. lhanh phao 

dem, ghi ho~c tri hoan thCri gian. Nhu v~y 16 diem (points) eho timer co nghia 

Iil. c6 16 m~eh timer.lllU~t ngu tri lIoan (delay-on) dU'qe Slr dl.J.ng cte' the' hi~n kieu 

m~ch bam gi(j cha cho den mQt thai gian tr~ ClJ. the tmac khi dUQ"c mO. 

Mqch b(/m tlilti gian (timer) 

M,!-ch ham thai gian (timer) Iii cac chi thi dau ra, dU'Q"c su dl}.ng de kieh ho;;;t 

ho~c huy kich hO<;tt 1TI¢t thiet bi sau mQt khoang thoi gian hc·t hi¢u llfc. Mi,lch 

timer dUQ"c coi lil. m~ch dau ra ben trong PLC, dU'Q'c oinh bang khming du~"1C tioh 

thb'i gian va cac dicu ki~n kh6i dQng va/ho~c dung chuc nang timer. VI dlJ., m'.lch 

ham gia dUQc yeu cau dong m¢t 56 oau xm:tt sau 5 phut ke tu khi nh~n ouqc tIn 

hi¢u bat dau (start sign). Da so cac timer la lo~i tinh thoi gian gium dan (tinh 

thai gian giam dan den gia tri d~t). Hlnh 3.24 the' hi~n m(Jt m,)ch thang 3 bac 

X400 Y430 
BUGC Chi thl 

0 LD X400 

OUT Y430 
Y430 T450 2 LD Y430 

K~ 0 
3 OUT T450 

X400 Y431 4 K 50 

5 LD T450 

6 OLT Y43! 

Hinh 3.24: Mach bdill Illih gian I'd cillf(fng Irilll! ella iliaci, 
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eho timer va cae dong l¢nh ella chuang trinh Wang u-ng. Khi tiep di~m X400 

dong, dfiu ra Y 430 duqe cap nang luqng; khi dong kel hqp tiep di~m Y 430, kh6i 

dQng b¢ bam thai gian (timer) T450, no se oong tiep di~m T450 (blnh thlli'mg a 
tr':lng thai rna) ch(lm 5 giay (k=50). Khi rna tiep di~m cua timer. Y 431 duqc 

dong m<;lch. 

Mqch danh d(/II (marker): 

Maker co th~ coi nhu mQt co (flag) ho~c m<)t rale trang (internal relay) 

Ptc. Cae m,:\-eh maker ouqe Slr dl;mg M xac dinh logic di~u khj~n, b6 sung de: 

thl!e hi¢n tuan tl! dong m~eh va oan gian hoa nhitng m<)eh logic phvc t<)p. MQt so 

maker duqe cap pin nu6i (baettery back-up) de khbi oQng ho~c dong an toan 

thiet bi trong trui'mg hqp kh!ln cap (loi nguon cap). Hlnh 3.25 th~ hi¢n sa do 

thang si'r dl,mg maker va cae khoi l¢nh chuang trinh Wang u-ng: khi tiep diem 

X400 dong, cUQn day rale trang M300 (dia chi ella mQt rale nu6i pin M300) 

duqe cAp nang luqng. Nhu vlj.y tiep diem M300 duqe oong va ngay ca khi X400 

rna do co slf co nguon, tiep diem M300 vAn duqc cap nang luqng. Dicu nay co 

nghia rang, dau ra duqe dieu khi~n boi M300 duqe cap nang luqng eho diJ co SIf 

co ngu6n. 

1 .... 30.: Y'3CJ 
:-II-I ----::,: : 

BIIOC 
o 

2 

3 

4 

Chith! 
LD X400 

OR M300 

OUT M300 

LD M300 

OUT Y300 

llinh3.25: Mahr va text ell/Mllg Trinh 

M(1ch (b(j) deln (Counter) 

o 
1 

2 

3 

4 

5 

6 

Chi thi 

LD X400 

RST C460 

LD X401 

OUT C460 

K 10 

LD 

OUT 

C460 

Y430 
Hinh 3.26: Counter ra Text chuallg Irillh 

Counter dllQe si'r dl,mg khi co yeu cau de'm m<)t so luqng e~ the cae ho~t 
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d(mg lic!"p xue (VI dl;! . IhuCmg hO<;l1 d()ng theo kit!u dc'm thu~n (down counler). 

ILIe dem tlr gia Ir! Ihiet I~p tmac den U. ItIe cae kc', qu:i cJlIQ"c 1[11 djn kh6i gia Ir! 

d.)!. Khi d~1 gia Ir! D. liep dicim counler thay doi tr<;lng lhai. Hinh 3.26 the' hi¢n sa 
do Ihang Slr dl:mg counter va va cae kh6i J¢nh chuang Idnh tUC1ng LIng. Ngay ttic 

l-! . ',,,: khi lier di~m X43D d6ng. counler dugc d<~t m()t gia Iri. b¢ dcm sC dCIll sO 
xung Ill' licp di~m X4DJ. Khi d'.it duge gi;i Iri d.)t (Iruang hqp nilY iii 10), lic-p 

di~m eua counter dong. Dau ra Y 430 duqe b~1 sau khi X40 J da dat 10 'wng . 

NtYu ngay khi lil!p di~m X400 dong khi bQ dcm dang dc"m. counter ~C d<:l1 h~i VC 

10. 

Cae rhanh ghi djch chuylll( shift l"{'giJters) 

M91 s6 cae role h6 Ifq c6 

the nh6m cung nhau d6 hinh 

Ihanh thanh ghi, eap vung hru 

cac bil dan. Nhu v~y thanh 

ghl 8 bit Ihi Slr dl,lng 8 thanh 

ghi phu. Thanh ghi dich 

chuyen duge sil dl;lng VI eac 

bit co the dich chuyen dQe 

Iheo tung bil m¢t ve ben Iral 

khi e6 m!)t lin hi~u thfch hqp 

nh~p vao thanh ghi. M¢I 

thanh gili dich ehuyen 

IhLrong c6 3 dubng dic.u 

khi~n sau (hinh 3.27): 

WR J (RJO 10 RJF) 

F£DC8A9"6JJJ,/O 

1,1,1,1,1, 1'1,1 ,I ,1,1, I ,I ,1,1, 1,1 0 

IIinh 3.27 : Thallh Jdll 

• Duang nh~p di]' Ji~u (daHl inpuIJine·l) eho phcp bil dfr li~u thee luan IV vuo 
thanh ghi. 

• Duong dich chuyen (shiftline-P) dich chuyen di]' li¢u dQC Iheo Ihanh ghi. 

• Ouang d~l l<).i di]' Ji~u (rcM;1 line·R) d~t l<;Ii Iffl ca di]' li~u trong (hanh dich 
chuytn tfong lUe hO~1 dl?ng. 

Trang d6 Ihi Ihang, Ihanh ghi dich thuy~n duqc: I~p trioh voi I¢nh SI:-r' 
(shifft). StJ li¢n feh cua thanh ghi dich chuyen la n6 co kh:i nang kiem sool c.te 
m<,tch ho~c cae thiel bi khac thOng qua cae tiep di6m thanh ghi dich chuye'n duqe 
kct hqp. Ilk d¢ng ooi dich chuyen dfi' Ji~u qua thanh. 
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3.4. [lIEU KHIEN CNC 

3.4.1. Nguyen Ii elm dieu khien s6 (numerical control) 

BQ dieu khi~n NC ia b(l dieu khien tren co s6 may linh (computer numerical 

coolfol- CNC) dl1qc Slr dlfog nhieu Trang dicu khi6n may cong Cl,l. Tu nguyen Ii 

uieu khien so (numerical control) tue c1itu khi6n tn!c tiep hllllh d¢og eua may 

cong CI,l billlg dfr li~u so, bQ c1icu khitn phai c6 kha nang t\1 dQng bien dieh (t 

ohal ib. mQl so uo<).o ella diJ' li¢u do. Dil li¢u s6 chlnh Iii. chlfong trlnh nguC1i sir 

dl.lng l~p dt gia cong chi tier. 

MQl h~ th6ng di€u khic:n s6 may cong C1,l baa gam ffi(lt kh6i may cbng C1,l va 

m9t kh6i dieu khitn may (machine control unit - MeU). MeU phan tiep Thanh 

b¢ Xli If dfr li~u (data processing unit - DPU) va bQ di€u khi~n yang phall h6i 

(control loop unit - CLU). DPU xu Ii cae da li¢u rna hoa dlfqc d9c tir cae moi 

tWOng lUll gill (nhlf bang dl,le 16. bang tLr, dia mem ... ) ehuyen cae thong tin ve vi 

tri eua m6i tn,le, hlI6'ng chuyen dOng. toc dO va cac ch(rc nang h6 trq t6i CLU. 

CLU di~u khicn cae co cau truyen dOng cua may. nMn cac tin hi¢u phan h6i ve 

vi trt hi¢n thai va toc dO cua m6i tnJ.c va thong bao khi mOt ho~t dQng da hoan 

thanh. DPU dQc tuan tl,f du li¢u khi titng dong (chlfang tdnh) da thi hanh xong 

Va dugc CLV ghi nh~n. 
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DPU g6m mOt so ho~c tat d cac phan sau: 

- Thiel bj nh~p dli li~u nhu dau dQc bang tll. cdng RS-232. 

- Cae m~ch dQc dll' Ji¢u va logic kiem parity. 

- eic m<;\ch giiii rna cho mieu ta diJ li¢u gilra cac tnJc dieu khien. 

- M(lt tdnh so?-n thao. 

CLU <Jom' o . 

- B9 nQi suy. cap cae l¢nh chuyen dQng may giiJa cac diem diJ Ji¢u de cho 

chuyen djch dl,lng CI,J. 

- Phan cUng cua vong phan hoi ca dieu khien vi tri eho tat d cac ITI,JC chuyen 

dQng, (; da m6i trI,Jc ca mQt vang liip dieu khien ricng bi¢t. 

- Cae vong l~p dieu khitn toc dQ, 6 do yeu du dieu khien toc dQ tic·n. 

- Cic m~ch giam gia t6c va khiI ra. 

- Dieu khien ChlIc nang h6 trq nhu dang/ngat, lam mat, thay d6i ehuyen 

dQng banh rang. dieu khien dong/ngat tn,lc ehrnh. 



Du!u khicn may cong CI,1 NC 111I!e hi~n dugc bang cach bien dich rna NC 

thanh cae I~nh may. Ck rna NC c6 th~ ehia ra thanh 2 nh6m 1611 nhu lhe hi~n 
trong hinh 3.28. 

I. cae lenh dicu 

khi~n eae thanh phan 

may dC1J1 !lhu dieu khitin 

d(>ng ca. eh()n t6c d¢ 

tf'l:lC ehrnh. thay dao, 

di~u khitn d6ng/ngal 

lucri mal (nhiing nhi~m 

vl,1 nay duqe Ih!!e hi~n 

bang gui xung di~n toi 

h~ thong role hO~le m~ng 

dicu khien logie). 

2. cae I~nh dicu 

Cae kiell !hUi1c 

~ 2 

Chu~n d6ng 
th~ng 

Chuang Innh NC I 
.j, 

H! lh6ng !hue 
hien 

I I 

lIinh 3.28. Philll/oaJ lellll 

Cae I!nh 

Il<) dieh 

SOlcnoil 

khicn chuyen vi tUO'ng (Iiiu khii'n cl/II)'eil d¢ng'NC 

d6i cua dl,mg el,1 doi voi chi liet. NhU'ng I~nh nay bao gom cae thOng lin nhu V! 

trf tfl,1C va khming each phai dich ehuy6n 11;li mQt dan vi Ihai gian Cl,l Ih~. 01l1ng 

duqc bi~n dich lhanh eac I~nh may dieu khien ehuytn dQng. may eo Ih~ th!!c 

hi~n duge. Ck I~nh nay duge Ih,!e hi¢n IXri h~ thong dieu khicn cO di~n IU. 

M<')I minh hO<;l dUQ'c pMn Ilch qua h~ thong dicu khien 56 eua may phay 

CNC. hinh 3.29. 

1. CNC 
2. XlI II cOng ngh! 
3. Xu Ii hinh h9C 
4. 9i~u ehlnh dieh eIllnh 

5. 9,~u kh'~n lrue 
6. G,a 111 hiM !hOi (ho, hoan) 

Nhap dii lI!u Xli II dii lI!u Xuat dO lil!u 

muh 3.19. D,elll..llll" CNC Clia may plu'.)' 
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Cac dii li~u rna may cong cl.] dn M ho~t d¢ng va gia cong chi tiet dugc viet 

thanh chUo'ng tdnh NC nhtjp til bim phim (hlnh 3.29). Ok cac dll' li~u nay duqc 

Xl( Ii boi bi) di6u khi~n CNC. Oic dii h¢u cong ngh¢ nhu chQn dao, huang quay 

tfl.]C ho~c b~t/tat chat lam mat v ... v. dtIqc CNC xii If theo xfch ho 2- 4 tm. thanh 

ph{in tuo'ng tIng ciia may cong cl,l CNC. Cac thong tin hinh hQc cua ehuo'ng tr'inh 

NC dtIqc truyen tir b¢ dieu khi~n CNC vao cac gia th thiet l~p cho cac bQ truy6n 

dQng dQc trl,lc khac nhau co sl.! can nhac den toc dQ tien dao. Cac chuy~n dich 

dtra ra cae gia tri vj tri hi¢n thai, lu6n dUQ'c ki~m tra lien tl,lC boi vang kiem v~ 

tri cua trl.]c an dao va dUQ'c phan h6i theo xfch kin 3~5; trl,lc dl,lng Cl.] 6 -3, bQ vi 

xu If so sanh vj tr( hi~n thai va gia tri dich. TfI,lc chi dugc dung l<;ti khi vj tri clla 

trl.]c d~t dtrqc vj to dii l~p trinh. 

3.4.2. Cae phuang thire dieu khi~n so (NC) 

Cac h~ thong di6u khi~o CNC dUQ'c chia vao 3 lo~i CC1 biin, khac nhau a 
cach thl.!c hi¢n ciia chung nhtr sau: 

1. Dieu khie'n die'm la di6u khien 

ch~y nhanh den m¢t di~m dii ll).p trinh. 

Phl,l thuQc vao ki~u b¢ dieu khiefi, cac 

truycn dQng trJ.]c duqc khCri d¢ng d6ng 

thCri. ho~c tuan tl.! cho den khi vi trf di~m 

dUQ'c thiet l~p (kh6ng co quan h¢ ham). 

Dieu khi~n diem thuemg hay duqc Slr 

dl,lng de d~nh v~ nhanh d1,lng cl.] (tuc di 

chuyen khong an dao voi toc d¢ cao, 

(hinh 3.30a) ho~c Slr dl,lng trong may 

khoan ho~c may him diem. 

2. Diiu khlin dl(ang thdng cho phep 

dl,lng C1,J. d~ch chuyen song song theo cae 

trl,lc may (X, y, Z) voi cae toc dQ gia 

cong djnh tmac (hloh 3.30b). Tuy nhien, 

t~i mQt thai gian thi chi m6i mQt truyen 

dQng tfl,lc dugc dua vao hO<;lt dQng. Di6u 

khien duemg thing dtrQ'c sir dl.]ng de gia 

cong cac dU"emg th~ng va cae ranh song 

b) £lieu khien dvong 

c) £lieu khien bien dang 

Hinh 3.30: Car plllMng t/u"tc diell khiin 

song voi cae tfl,le ehfnh va cac b¢ dicu khien cat dtrbng thang thtrong dU"gc Slr 
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d~ng trang cae may phay va may ti¢n do'n gian.Cac be) di~u khien duang luon c6 

khi nang di~u khi~n diem. 

3. IJilu khiln bien d(lf/g (contur) cho phep: 

- Dinh vi, khi di chuycn nhanh khong an dao. 

- An dao thea chi~u trl,!c song song. 

- Di chuyen an dao tai bat Cll diem nao trcn chi tiet, nhu thea quy d<,lo th5ng 

ho~c tron (hlnh 3.30c). 

Dieu khiCn contur co cac muc dieu khien phI,! thuQc truac het la d.c kich 

thuoc trong khong gian, quan M ham giii'a cac trl,!c M t<:to nen quy d<,lo dl,!ng Cl,!. 

D6 1a di~u khien contur 2D, 21/2D va 3D, tiep thea 1a sO' trl,!c co kha nang d6ng 

thai di~u khien, ttl do CNC c6 the 1a b¢ di~u khitn 4 tr~c hoij.c 5 trl,!c. Ok he) 

dieu khien si'r dl,!ng cho cac may phay CNC ngay nay 1a cae be) 3D. 

z 

.... "---1" 

a) 
Hinh 3.31: B¢ Il¢i SIIY 

a) nQi suy dIJcmg Ih~ng 
b) nOi suy cung tron 

B(J n(Ji suy 

, 
• 

b) 

De thl!C hi~n djch chuyen dong thai cac trl,!c may, cac gia tri trung gian tren 

dU6ng baa giua diem dau va diem diem cuoi phai duqc be) dieu khien ne)i suy. 

BQ m)i suy co cau truc clla mot may tfnh do'n chue nang, duqe Jap tTong 

CLU, tfnh tmin thea ehl1o'ng trinh duqc clii d~t san tren cC1 sa clla gia tr! to~ dQ 

diem dau (dc djnh boi dong I¢nh tren)va to1,\ d¢ gia tri diem dich (de dinh hoi 

dong I~nh hi¢n th6i) de n¢i suy cae gia tTi trung gian Ung vai quy d~o djeh 

ehuyen boi dl,!ng Cl,1. Quy d<,lo gia cong thl!e iuon dUQ'e CNC so sanh vm guy d<,lo 

chuin va dUQ'e hi¢u ehlnh tue thai trong qua trlnh gia cong. BQ ne)i suy thl,l'c hi~n 

2 ph6p nQi suy co ban sau: 
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+ Nqi suy da/mg thdng ( tuyln tinll) 

B9 dieu khi~n CNC sc tfnh toan chUDi cac diem thea dUCmg thimg n6i v~ tri 

bilt dfiu va V! trf cuoi cua dl;lng CI,I . Ok diem trung gian se duqc tfnh thea: 

y==Xt+b. Trong khi dl,lng CI,I chuy~n d¢ng tu diem nay t6i diem khac lhi cac 

chuyen d¢ng chicu tn:lc luon dugc dieu chinh sao cho d~ng cy. kh6ng di I¢ch so 

v6i diem do nhicu hC1Il dung sai cho phep (hlnh 3.31 a). cac diem trung gian sc 

dUQ"c tfnh b:lng cach c¢ng lien tl.]C d.c do<).n th~ng tang them hang nhau vao gia 

tri to<:1 d¢ ella di6m dau tien. 

+ NQi sily duang trim (phi tuye'n) 

H¢ thong CNC tfnh toan ehuDi cae di~m theo quy d<;lo duang tron yeu du 

'. 
vai phep n¢i suy tfeh phan: y == IX(t)dt tIen cd sa to<:1 d¢ diem dfiu tien d1l xae 

d!nh. Cac diem nay duqc su dl,lng de sua cae ehuyen d¢ng huang trl,lc sao eho 

ehuyen d¢ng tron k.h6ng di J¢eh so vai quy d~o duem.g tron chfnh xac va khong 

VUql qua dung sai cho truae (hlnh 3.31 b). 

3.4.3. L~p trlnh NC 

ChUC1Ilg trinh NC la m¢t vari ban (text) co cau t<;LO hai cac Cilu chuO'I1g trlnh 

(I¢nh, tu, dja chi, gia tri) theo m¢t d<;lng thuc (format) xae djnh, chi th~ may 

cong Cl.] NC thl.Je hi¢n cac nguyen cong el.] the de gia cong m(H chi tiet. 

3.4.3.1. Cae phuang phap lap trinh NC 

.:. L~p trlnh thll cong 

- Thl.Jc hi¢n t<;Ii b;;m giily. vai cong Cl.l t6i thi~u (giay, hULl. 

- Chi I~p tdnh duqe cho may eong Cl.] NC el,l the (bo dieu khien Cl.] the). 

- Su dl,lng s6 tay ebng ngh¢. s6 tay toan hQe va kinh nghi¢m bim than . 

• :. L~p trlnh cong xui1ng (ban thll eong) 

- L~p tdnh vai sl.J hD trg ella bang may (control panel) bO dieu khien Cl.] the. 

- SU dl.]ng b¢ so~n thao ehuC1Ilg tdnh "Programeditar". 

- Sir dl;lng trg giup ella ky thu~t dO ho?, cae menu, h9i tho?! va kha nang rna 

ph6ng ella bO dieu khien . 

• :. L~p trlnh may, We Iii. I~p tdnh vai st,t hl, trq ella may tfnh. 
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- H¢ th6ng dtI<;1c Sll dl}ng d~ l~p trlnh lil h¢ th6ng CADINC (tuc ph<in rn~rn 

CAD/CAM), garn cac tlch hqp giao di¢n CAD va b¢ ti~n xii li (preprozessor), b¢ 

vi Xlc l( (processor), bQ h~u XlI H (postprocessor). 

- XU<1t phat ttr CAD-3D, preprozessor chUiln bi thong tin hlnh hQc duai 

d,.mg cac t~p CAD (CAD- file) cho prozessor. 

- Prozessor bien dich diI li¢u hinh hQC va cong ngh¢ thanh t¢p chuC1I1g 

tdnh NC ngu6n (NC source program). 

- Postprozessor sinh chuang trlnh NC v6i ngon ngiI lUang thlch bQ dicu 

khi~n cl! th€ thea postprozessor duqc chQn Iva. 

3.4.3.2. M. G 

Ma G \a cac chuc nang chuan bi, duqc gan bC1i chu G va 2 kf t\! s6. Day W. rna 

quan tf(;mg nhat trong l~p tdnh NC VI h¢ thong CNC co th~ xlI Ii tn!c tie'p du li¢u 

to~ dQ thea rna G. M(lt s6, vi dl,l nhu dinh vi nhanh, nQi suy chuy~n d¢ng 

th~ng/tron, gia congkhoan da: duqc rna hoa cong nghi¢p (ISO 6983). Cac rna G 

daqc phan thanh lo~i nhu sau: 

- G-modal (hi~u qua cho den khi co G rnai duqc dQc) G-nonrnodal (hi¢u qua 

chi trong khai). 

- Chia tMnh d.c nh6m, VI dl}: nh6rn chuyen dQng nQi suy, nh6m chQn rn~t 

phang, nh6rn l~oh chuy~n dong ... 

Ghi cluj: ngoai rna G, thuang duqc str dl}ng l~p trlnh thu cong, rn¢1 s6 ngon ngCi: 

b$c cao khac duqc su dl}ng d~ l~p trloh cang xuemg nhu HEIDENHAIM. 

ANI LAM ...• hoac I~p trinh may nhu: APT. AUTOPOST. ADAPT. EXAP v ... v. 

C(fu true ChllIJllg trinh NC 

Tuy b¢ dii!u khi~n rna chuang tdnh NC co nhililg ca:u truc khai mang d.;tc 

diem rieng, tuy nhien cau truc rn¢t chtIO'Og trloh luon nhu sau: 

• Chuang tfloh bao gam cac khai. 

• Kh6i bao gam cae tu. vi dl}. NS Gl XlO YlS F60 M8, khai ll<l.y co 6 tlr. 

• Tir gam rn9t dia chi va rnQt gia lri s6, vi dl}, XIO gam dia chi X va gia tri 10. 

Clle fir duqc phan bi~t theo: 

- 56 hi¢u khai (con s6 ho~c N 1 v ... v.). 

- Ma G (Gl,G2,G3 v ... v.). con dugc gQi \a chuc oang chuan bi, thuemg the hi~n 

d.C \¢nh hloh hQc. 
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- L~nh eong ngh¢ (F. S. T), 

- Ma M (M3, M6 .. ,). con dUQ'e gQi la ehue nang bo sung, thuang [he hi¢n cae 

l¢nh may, 

Cae dia chi thuang duqc Slt dl,lng tmng lap trlnh NC, rJuqe gan bOi cae chl1 

crii theo tieu chu<ln DIN 66025 (tuO'ng Juang ISO 6983) dUQ'c li~t ke trung bang 

3.1. MIT G va cac rna M thea tieu chudn DIN 66025 uuqc the thi¢n trung hang 

3.2 va 3,3. 

Bimg 3.} : Cae dia chi dUIlc su dl,lng trong I~p tdnh NC 

£I!a chi Y nghia £Ita chi Y nghia 

A Quay quanh tr~c X M Chue nang bo sung 

B Quay quanh tr~e Y N S6 kh61 (block) 

C Quay quanh tr~c Z 0 -

D SU hi~u chlnh dao P Dich chuyen Ian 3 song song X 

E Llfqng ch<;iy dao Ian hai Q Dich chuyen Ian 3 song song Y 

F Lw;mg ch9y dao R Dich chuyen nhanh theo hlJemg Z ho~c 
G Chuc nang chuan bi Dich chuyen Ian 3 song song Z 

H - S T6c d6 tn,Jc chfnh 

I Tham s6 nQi suy hoac T Dl,lng cl,l 

blfaC ren song song X U Dich chuyen Ian 2 song song trl,lc X 

J Tham so nQi suy hoac V D'!ch chuyen Ian 2 song song trl,lc Y 

blfaC ren song song Y W Dich chuyen Ian 2 song song trl,lc Z 

K Tham s6 nQi suy ho~c X Chuyen dich thea huang t11,Jc X 

blJGe ren song song Z Y Chuyen dich thea huang trl,lc Y 

L - Z Chuyen dich thea huang truc Z 

- - -Bang 3 2· Mil G thea DI:"I 66025 
MaG Y nghia 

GOO N¢i suy chq.y thang nhanh 

GOI N¢i suy an dao ch<;ly thJng 

G02 N¢i suy eh~y vong, thea ehieu kim dong h6 (eW) 

G03 N¢i suy eh,w vong, nguqe chieu kim dong h6 (CeW) 

G04 Thai giaD duy lrl 

G09 L~p tflnh t~i vj tri (giam gia toe) 
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Tiii) bdng 3.2 

MaG Y nghla 

GlO Chuy~n d¢ng thAng, djnh vj nhanh trang h¢ tQa d¢ ClJ"C 

Gil N¢i suy ch~y thing lrong tQa d¢ ClJ"C 

GI2 N¢i suy ch'.lY vang trong tQa do clJ"c, thea CW 

Gil N¢i suy ch~y vang trong tQa dQ ClJ"c, C'CW 

G20/G21 Chuy~n don vi do sang inch/ milimet 

G22 GQi chuang trlnh can 

G23 Phrln chuang trlnh l~p l<;ti 

G24 L¢nh nhay vo dicu ki¢n 

G25 Chuytin d¢ng tOi di~·m chuin 

G26 Chuy~n d<)ng toi vi [r£ thay dao 

G40 Tat l¢nh bi! daa 

G41/G42 Bu. ban kfnh tniil Bu. ban kinh phai (CRC) 

G50/G51 Mieu ta quy d~o cuoi cimg bat dau/ket thuc (cha ti¢n) 

G5l Huy bi) d~ch chuyen di~m khong 

G54 D\ch chuy~n di~m khong ( thea h¢ ta~ d¢ tuy~t doi) 

G55 Djch chuy6'n di~m khong tuy¢t d6i Ian 1 

G56 Djch chuy~n di~m kh6ng tuy¢t doi bin 2 

G57 Dich chuyen di~m khOng tuy¢t d6i hln 3 

G58 D~ch chuyen diem kh6ng tuy¢t doi ian 4 

G59 Djch chuyen diem khong , gia so 

G90 Do thea tuy¢t d6i 

G91 Do thea gia so 

G92 Gioi h~n toc d¢ quay 

G94 Toc dQ an dao tfnh bAng mm/phut 

G95 Toc d¢ an dao tfnh hang mmfl yang quay 

G96 Toc d¢ cat kh6ng d6i bWtat (chi cha ti~n) 

ng .. ae u ve cae c uc nang B.i 33 C' " , h' o sung 
MaM Y nghla 

MOO Dlrng chuang trlnh (vi dl;l, M do kiem chi tiet) 

M02 Ket thuc chU"ang {dnh 

MOl Dong m~ch tr~c chinh, quay theo chi€u kim dong h6 

M04 Dong m~ch trl}.c chlnh, quay ngU"qc chieu kim dong ho 

M05 Tat quay tr~c chlnh 
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Tic!} hdn<.; 3,3 
-~- - -- -
j\L) G Y nghl<l 

~106 "J'hay dao dil dlTqc chuan bi san (khil. nang l~p truac) 

M07 Bat bam ch.n him mat 56 I I ~108 B~I bum chIit Jam mal so 2 

M09 Tilt bO'm chiit HUl1 mat 

\-130 Ket thuc l~p trlnh 

M80 Huy tat ca cac <l6i xUTig 

M81 Doi xUTig thea tfl,lC Y 

M82 D6i xUTig thea tfl:IC X 

M83 Thay d6i diu to<:l dQ tfl,lC Z 

M84 Doi Xlmg qua tfl:lC Xva Y 

MRS D6i xUTig qua tfl}C Y va doi dau tfl,lC Z 

M86 Doi xUTig qua tfl}C Y va doi dau tfl,lC Z 

M99 Ket thuc chlTO'ng trlnh con 

3.4.3.3. Vi d1,l ve I~p tdnh NC 
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M0t vi d\l v~ l(IP trlnh NC cho chi tiet 6 hlnh 3.32 duqc thl!c hi~n v6i b(' di~u 

khien MiliPlus, voi cae dieu ki~n sau: 

+ Kich {hune phoi: 150x 150x 15 

+ St'f dl,mg cae dl,mg cl,l gia eong sau: 

- \'1: dao phay m<"!.t dau <DIS 

- 1'2: dao phay ngon cl> 10 

- T3: mGt khoan cl>4 

- T4: mGi khoan cl>5 

+ Gii thiet Iii phoi da duqc phay pM ; cae \6 d6u bfing nhau va hang ~5. 

Chuang trlnh NC co th~ vie'l nhl1 sau: 

N9000 

NI G17 

Ten chucmg trlnh 

Xac d!nh m;!.t phang cong tic (X.Y) 

N2 G54 Chuytn to~ dQ may--)phbi 

N3 G98 X-10 Y -lO Z10 1170 Jl70 K-35 Djnh nghia cua s6 mb phong 

N4 G99 XO YO ZO 1150 Z150 K-15 Khai baa kfch thudc phbi 

N5 F3S0 S2500 Tl M6 

N6 GO XI65 YO Z2 M3 

N7 GI Z-5 

N8 G43 

N9 YI5 

NIO G41 

NIIGIX27 

N12 G2 XIS Y27 R12 

NllGIYllO 

Toe d¢ tien, quay tn)c chlnh, gQi dao 1 

Djnh V! nhanh den V! tff 065,0,2) 

Dao eh~y thang -5rom thea tfl,lC Z 

Ap sat dao vao to~ do 

YI5 tue den ditro (165,15,-5) 

Bu dao trai 

Phay thang den X27 

Phay cung den ditm dfch 05,27) thea CW 

Phay thing Mn YIIO 

G14 G2 X75 YI10 R30 

NI5 GI Y75 

Phay cung R30 den diem (75,110) theo CW 

Th~ng Mn Y95 

NI6 G3 XS5 Y65 RIO 

G17 GI X135 

GIS Y5S 

GI9 GJ XI35 Y2S RIS 

NI2 GI YO 

N21 G40 

N22 T2 M6 FJ50 S 3000 

N23 GSS X50 YI2 Z-5 B2 

N24 G79 X45 Y 40 ZO 

N25 G79 B I "90 

IO·OJT 

Phay cung RlO den nitro (X85,65) theo CCW 

Phay thing de'n X 135 

Phay th~ng den Y55 

Phay cung R15, CCW den ditm (135,25) 

Ch<l-Y thang den YO 

Huy bu dao 

Che d9 cong ngh¢ cho T2 va gf,li 1'2 

D!nh nghla chu kl phay ranh then 

Xac dmh di6m xu6ng dao then ngang 

Xac dinh di~m xu6ng dao then dqc 
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N26 GO X65 YliO Z2 

N27 GJ Z-j 

N2R U3 X25 YI 10 R20 

N29 G4] 

N10GJXlJ 

N1J G41 

N32 U2 X59 YI 10 R14 

N33 G3 X71 YllO R6 

N34G3X19YI10R26 

N35G3X3l YI10R6 

Djnh v~ dao nhanh 'ie vi trf (65,110.2) 

An dao sau 5mm 

Ch<;lY dao theo cung R20 Mn (25.1 10) 

Ap dao vao diem N30 (thl.re hi¢n bil) 

l1n.rc hi¢n::ip dao vao X31 

Bu dao Ir:iI 

C'lla cong ranh cong theo phllC1ng phap phay 

Bao hlnh theo bien dang 

N36 G40 Huy bu ban kinh 

N37 FI50 S2500 '[3 M6 GQi T3 va che uQ glac6ng voj T3 

N38 G81 Y2 Z-3 Dinh nghia chu ki khoan nang 

N39 G77 X 130 Y 40 ZO 190 J5 K270 R20 Xac djnh v~ Irf xuong dao va 

tam cae 16 Iren duemg tron R20 

N40 F250 52500 T4 M6 

N41 GSl Y2 Z-IS I2l! K8 

N42 G14 Nl=l9 

N4l GO Zloo MlO 
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G9i T4 va chc aQ cong nghc 

Chu kl khoan sau 

Sti dung lai caU l~p NC a kh6i N39 

Dao eh'l-Y nhanh ve Z100, ket thUe chuang 

trinh. 



CHUlING 4. THiEr KE VA CONG C~ THiEl KE SAN PHAM co D1~N Tir 

Cae kiSu dl~U khiC'n co ngay nay dlIqc thay the' bang vi XLI!1. Do c6 the' coi 
nhu \ i di.1 \'~ giai phap co di9n tit (mechatronics)- trang do h¢ thong co khi duq'c 

!kh hrlp \'l'l h¢ thong dieu khien di¢n til. Ket qua 13 ffi(lt h¢ thong dieu khien cu 

khi CDOg kcnh duqc thay the bang ffiQl h¢ thong vi xu If gQIl hon nhieu va co the 

uc daIlg lticu chioh thong qua cae chuang tdoh da d<).ng. 

:t\1l'chatrollics Ii! t~p hqp mOt luqng cang ngh¢: ky thu~t co khf, ki thu~t di~n 
tu, kl thu~t di¢n, cang ngh¢ may tfnh va ki thu~t dieu khien. Co th~ coi do ib. slJ 

lIng dl,mg k5' thu~t dieu khien so tren co S0 may tfnh vai giao di9n di¢n va di¢o 

til eho cae van de ky thu~t co khL Mechantronics t<:10 Cd h9i d6 kl su co khl co 

dj nhio mai 1m nhling van de rna khong phiii chi l1am trang nguyen Ii co khf 

rna phil.i nhln tong quat trong m¢t ph~m vi cac cang ngh~. Truac day di~n ttl. 
v .. v, da kh6ng duqc coi Ia th~mh phan trl,l cOt trong eac phan cung cd khf dang 
ton t~i. Ngay nay can thiet phai co m¢t each tu duy J~i ve each giai quyet yeu 
cau thiet k€ cac s,ln pharn Cd di¢n til. 

4.1. THIET KE vA CHE T.A.O SAN PHAM CO f)1~N TLr 

4.1.1. Phat tri~n va danh gia san ph.lm CCI dien tir 

Nguyen tac phat tri~n san pham 

Truc1C tien can xac u!nh chiefl lll(jc san pham , xac dinh lo~i san pham Cd 

di¢n tu mC1i mu6n phat tritn. Xct st! khac bi¢t so vC1i eac sun ph<1m qnh tranh, 
each thuc dua cang ngh¢ mC1i vao san ph:1m va cac lfU tien d~ phat trien. 

Tieu chi trong hlnh thanh chien luge san pham Iii xern xet dn th~n quy 
rnb cua cang ngh¢ mC1i de phat trien lo'!.i san pham X3c dinh va each qmtn Ii 
cbng ngh¢. Tieu chi nay nMn u;:tng cac cd hQi ap dyng cang ngh¢ rnC1i, xae 
dinh cac cang ngh¢ trQng tam uua tC1i thanh cang va kh&i xu6ng cae dt! an phat 

tricn cang ngh¢ se dan dau trong thi tmang. 

St! phM trien eang ngh¢ hi¢u qua dung lile d6i vai thi truang co anh hu6ng 
to IOn. Trong mOt s6 dlf an, d.c cbng ngh¢ quen thu9c dUQ'c ling dl:mg thI dUQ'c 
gQi 13 "Jugng sang t;;tO thap", trong mQt s6 dt! an khac cang ngh¢ dang ling dl:mg 
Ia cang ngh¢ dang ph:it triin, doi hoi nhieu sang t~o duqc gQi 1.3 "IuQ'I1g sang t<;1o 
cao". Cung ngan such va k€ ho;;tch ut! kien tlfcmg ttl thl chu ky phat trien eua 
dt! an "IuQ'I1g sang t~o cao" cao gap 3 Ian so vai dt! an "llfQ'I1g sang t~o thap". 
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Ngu)'eu Ii dauh gia 

SL! danh gin dung diin sc dLIa den khoan dilu tLI phu hqp. 51! danh gia bao 

gum: 

Co hQi thi twang va tfnh thlch hqp clla chien iuqc. 

Xac dinh maU thuan giO'a phiit tritn san phdm va cac chleC nang kinh doanh 

khac d~ co nhLing giai phap tru(Jc dau w. 

Ke' ho:,tch san ph am va d~c diem ky thu*' 

Ml,le dkh clla d~t k€ ho;:tch va d~e ditm ky thu~t Cl,l th~ clla san phfim ia: 

- Xae dinh r6 san ph<lm CC1 di~n tu. 

- Nh~n dzmg d.e iQ'i the q,nh tranh. 

- Lam f6 cae kha nang vi! eh([e nang. 

- Xac dinh tfnh kha thi phat tfien san ph<lm. 

- Kitm thu a mleC cao han dQ chlnh X3.c dV dOil.n dUQ'e thl!c hi¢n khi danh 

gia nguyen If. 

- L~p ke hO'.leh eho sl/ n6 iL!c phat trien . 

a giai dm.tn nay phai lam r6 cae thanh philn thiet ke "kh6" de phftn tich tinh 

khii thi ella chUng. 

Cac JIO{1I d(lJIg dua ke' hoqch VaG thlfc hi~n fd xem xet ky l;:ti d~e tinh ky 

thu~t c;l.e h~ thong trQ' giup san XUilt, cac h¢ thong dieh vl,l sau san xuat, hoan 
thi~n mau diiu tien (prototype), xem xet tinh hlJP 15' ella k€ hOZlCh thong qua danh 

gia phe chuJn prototype. 

4.1.2. Thiel ke san pham va qua Idoh ph:il Iri~o 

Quan ni~m thie" ke· 

Thiet ke san ph&m co di¢n Iii phai tuan thll cae buoc thiet ke sau: 

s~, cl1n thief. Xuat phat tir nhu cau clla khach hang, thong qua nghien cuu 

thi trLIang x:1y dlfIJ.g thanh nhu cau eua nhom khaeh hang titm nang. 

Phon tfeh rc/n de'. Tim fa duqc ban chat th~t clla van de thong qua phan tleh. 

Xae djnh van d6 thicu chinh xac c6 the dan tai vi¢c lang phf thoi gian. 

ChuiJ'n bj d(ic die'm ky tJiu(j(, Neu r6 van d6, mQi sl! thuc ep d~t trong giai 

phap va cae tieu chi duqe su dl!ng de xet chat !uqng thiet ke. Khi neU vdn de, tat 

d cac chue nang dltQ'e yeu cau ella thift ke eung m9i d~e trung mong mu6n 
phiii dUQ'c xae djnh r6 (nhLI bang ke khai IltQT1g kieh thLIOC, iOZli va ph;:tm vi 

chuyen dQng yeu cau . dQ chinh xac, cae yeu cau nMp/xuilt eua eac thanh pban, 

giao di~n, yeu cau ve nang sufit, m6i trltong ho'.l! dQng, cac tieu ehuAn lien quan 
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va cae guy chuan thlfc ti~n, v .. v.). 

T(lo ra gidi pluip klld thi. cac giiii phap v':!ch ra duqc chuJn b! va tien hanh 

du Cl,l th~ de bi~u I¢ cach lhuc thu duqc tlIng chilc nang duqc ycu cau. Xem xet 

cac khit nang thay the co- di¢n tii trcn mqi khfa qnh kinh te - ki thu~t. 

LI/a ch{m cac gidi phap pilli hq-p. Danh gia cac giiii phap khae nhau cJe' chQn 

ra gdl.i phap phil hqp nhat. 

Thief ke' chi tier. CI,l tht hoa thiet ke d[i ehQn. Co the dn sim xmlt mau thii 

(prototyping) ho~e rna hinh hoa M xae cJ!nh eac chi tiet toi uu Clla m9t thiet ke. 

Thier ke' gia ("(Jng. Chuy~n ban ve d1i ehQn thanh ban ve gia cang, bi~u do 

m,:!ch, V •• V, sao cho eac chi tiet co the ehe t<,lO dUdC. 

Cac xu huang thiet ke 

Thi~t ke co khf, phan etlng, m<;lch, phan mem dong 1hOi Iii. d~e diem trong 

phat trien san pham co di~n tiro Cae xem xct cho fhiit kiF dung thiJi (concurrent 

design) la: 

+ Khd nang /iJp dip: t~o eho san phim kha nang I&p nip de dang, giam thai 

gian ehu ki trang san xuat, dieu nay gam: 

- Tninh hlp nip eh~t. Can trQng voi dung sai tich 1 uy t<;li cae chi tiet gher n6i. 

- Thiet ke cae chi tiet dinh huang M loi thieu hoa cae d¢ng tac thu congo 

- Tranh su dl!ng de chi tiet lam roi, nem Ctlng ho~e mat phuang hu&ng. 

- Ket hqp eh~c che d6i xling. trQng tam thap. cae be m~t dan hucmg. eac d(lc 

tinh de nh~n d1).ng, cae diem nam va dieu khi~n trong thiet ke ehi tiet. 

- Xem xet cae 10'ili chuyen d¢ng eua nguai va thiet bi Hlp san phfim, dan 

giiin hoa dc ehuyen dqng do. 

- Thiet k€ dong thai san phfim va quy trinh. 

- Co gang dua san pham ve d~ng lap nip trl,le. 

- T<;lo kh.l. nang dicu chinh de dang ho~e IO,:!i be. vi¢e dieu chinh hoan toano 

* Thiet ke khit nang lap nip la nhi¢m Vl,l eua cae nha thiet ke my thu~t cong 

nghi¢p theo tu van clla cae nha thiet ke m,:!ch di¢n, thu nghi¢m, ky thu~t cong 

nghi¢p va che t<)o. 

+ Khd ming che' ((10. lim kiem giiii pbap toi thicu hoa mue phuc t<)p ehe 

t~o thOng qua giam s6 htqng chi tiet . Dieu nay dong nghia vai giam sai sot lap 

rap, nang cao chat luqng san pham. Ngoai ra con cho d9 tin c~y eao hem, chi phf 
tuoi thQ thap hem, tiet ki~m sue lao dqng thiet ke; giam khau mua ban, v~n 

chuyen. hIll kho, chO. 
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* K Y su chc t<:Lo co anh huang Ian t6i dc ky su thiet k6 my thu~t cong 
nghiep. ky su di¢n til trong qua tflnh thiet ke de t6i tru hoa s61uQllg chi tiet trung 

san phfim CC1 di¢n tlr' cuoi cung. 

+ Klld Jl(lllg kf/m: thiet k€ san philm sao cho co the thu nghi~m de va hi¢u 

qmt. Khii nang thil nghi~m clla thiet ke tht hi¢n hang so phan trilm clla cac chuc 

nang duqc phu hCii cac mlli kitm. Oic yeu t6 d~c bi¢t de thiet ke cho khi nang 

kiem Ii: 

- nnh toan d¢ phu thu nghi¢m va cac yeu cau v~ thai gian. 

- Sir d1,lng cac thanh phan kiem gan li~n vao san phAm. 

- Phfln chia, ngan m<:Lch de d~t duqc hi~u qui ki~m cao nhat. 

- Thit~t k€ di~m truy c~p kiem. 

- Thic't ke' thanh philn truy c~p. 

- Thict k€ m<;lch va phan cUng. 

- Thi6t ke phan hien th! neu co sl! co. 

- Can doi thiet bi kiem hi¢n c6 voi kha nang kitm cac thict ke. 

- NAm viiog khii. nang xay fa sai sot c6 the chap nh~n va thai gian de sua chua. 

- Trien khai trang che' l~O cae vectc1 kiem nghi~m tuemg thieh. 

- "Tbict k€ cac cong cl,l co lht ket hqp trq giop him nghi¢m. 

*Ki su phan mem, ky su thiet k6 m<:Lch va ky su thir nghi¢m cung lam vi¢c 

d6 toi uu hoB. khii nang thi'r nghi¢m clla thiet kc v6i. sl! giop dB va tU van cua ky 

su cang nghi¢p. 

+ Klld /lang dich vlJ. Xem xet kha nang dich vl,l doi vai san pham trang chu 

ki song clla no. Doi vai siin pham cC1 di¢n tir gia thap (low cost mcchatronics) 
van de nay khong dn chu y VI phuong an thay mai c6 the Iii tiet ki¢m hem. M¢t 

s6thanh ph:in d~e bi¢t cho thie"t k.e' kha nang djeh v1,lla: 
- Thiel ke hien thi sl! co. 

- Thiet ke chfto doan liT xa. 

- Xet dQ phil chu~n doan va khii. nang thL!c hi¢n, lam baa cao. 

- Xac djnh de yeu cau ve khil nang cl;lm thay the. 
- Toi thieu hoa thOi giao sua chua. 

- Tilog thai gian trung blnh clla cac CW?C gQi VI sl! c6. 

- Thiel ke ph~c v1,l cho khil nang ket noi trong truang hqp khan. 
- Thiet kc d~ thao rai. 

* Chiu tfach nhi¢tn thiet k6 phan nay Iii ky SII kiem nghi¢m va ky su phftn 
m~m ket hqp vai ky Sl1 tiCp th~. 
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+ Thief ke' qu{/c tl Thiel ke sao eho khong nhfrng dUQe .chap nMn a thi tnrang 

nuoe chu nha rna con co th~ tai thieu Juqe gia c;:i theo yeu cau khach hang ngoai 

nuoe. D6 IiI each thiet ke thea madun, de tich hqp thea yeu cau cua quac gia 

mua san ph.:1rn. Oic chi tiet va cae tuy eh9n dLIge kct hgp ch~t che trang thiet ke 

de de chuyen d6i tir nuoc nay sang nuoc khac. Cac tham so tae dQng Jen thiet 
kc' qu6c te iii.: 

- Tieu ehudn khac nhau giiIa eac nuoc. 

- Cac yeu cau khac nhau v6 nang luqng. 

- Cac van de ban quyen. Cae ticu chu<1n da d~ng ve an toan va moi truOng. 

- Giao di¢n voi nguai su dl:mg d6i voi cac chuin van hoa khac nhau. 

- Rao dn ngbn ngiI va cae kh6 khan giao tiep khac. 

Thief ke' xanh. Thiet ke san pham chu y dcn tac d¢ng cua no Jen m6i 

truemg. Giam thieu tac dQng thong qua giai phong baa goi, Slr J~ng v~t li¢u c6 
the tai Slr dl)ng v ... v. 

A A'~ >A' '"' A'> " 

4.2. MQT SO CONG CU CHU YEU THIET KE SAN PHAM 

CO DI~N Til. 
4.2.1. C6ng c~ thiet ke co khi 

Cbng Cl,l thiet ke ngay cang trd nen quan tr<~ng, d~c bi¢t 0 nhOng llnh Vl!C 

san philm co di¢n tu thay d6i nhanh thea yeu cau su dl)ng (vi dl), trang eong 

nghi¢p tieu dung, mot eua san pham e6 xu huang thay d6i trong khoang 6+12 

than g). Ok cbng c~ nay dAy nhanh dang ke qua trlnh thiet ke Cd khi. Moi kieu 

thiet ke c6 the duqc m6c1un hoa va lUll If.li trang mot thu vi~n chi tiet cd khi. 

Khi phat tritll mQt san ph<lm cet di¢n tu mai, ky SU" co khi e6 the rut nhCing 

mbdun yeu cau tu cd ~o diI li¢u va thay dbi chung phu hqp cha san pham co 

di¢n ttl moi. Cong Cl,l thiet ke ngay nay con co kha nang t{to ra dc ia,!-i khubn 

miu cho san pham. Sau do chung co the JUQc trang bj di¢n 1U boi eac h¢ thong 

co ban san de xem xet va chinh d6i trang chu ki phit trien cang el), kha nang 

nay c6 the giam duqe 2+ 3 tuan tien trlnh hi¢u chinh san phfim Co di¢n 1U. 

4.2.2. T~u miiu nhanh (rapid prototyping) 

T '.10 mall nhanh Iii. mot cong Cl) thiet ke phat trien rat m{l.nh. Slr dl,lng ue 
ehe't{l.o mau v~t If trong vai gia ho~c vai ngay (tuy thea J9 phCrc ti,lP va kich 

thuoe) th~tn chi trong vai thang. T~o mau nhanh cho phep nguai thiet ke quan 

sat va v~n Mnh cae thanh phan rat gan voi sim pbam CllOi. Ti.\o mau nhanh hay 
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duqc sir dl:lOg khi san pham co di~n tir mai se duqc san x:uat lo~ll6n. M~c dfch 

cua t':lo mau nhanh Hi: 

- Go 16i cho san pham cuoL 

- Ki~m hlnh dang va kh6p cae chi tiep Uip ghep, moi noi. 

- Kiem dong khf va chut long, nhi~t, d(l c(rug va ttnh chat co hQC . 

- L1m mau nhftng b¢ ph~n kh6 hinh dung cua thiet kc. 

- Lam sang to cac loi kich thu6c. 

- Minh ch(rug kha nang che t':lo. 

- Kiem nghi~m phan Ung cua khach hang doi v6i san pham. 

4.2.3. Cbng co Ibiel ke dien 

Cong Cl,l thiet ke di¢n chuyen cac d~c ttnh thiet kc thanh g6i dau ra M phrit 

trien d.c bang m~ch. Cic cong C\,l kieu nay c6 th~ ap d~ng cho hau het cac cong 

vi¢c trong qua tdnh thiet ke phan CUng: phAn tfch chQn hla chi tiet, l~p cac so do, 

mo phong thiet ke, phat trien danh sach cac m':lch va l~p danh sach cac chi tiel. 

4.2.4. Cong co pblit Iri~n 'cac m~cb in 

C6ng c~ phat trien m':lch in thuCmg duqc d.c ky sU di~n trong trung tam 

CAD Slr d\,lng. Dau vao cua nhftng cong Cl,l nay la dau ra cua goi cong c~ thiet 
k€ ky lhu~t nhu: cac so do, danh sach m~ch va cac do thj khoi logic. Oic cong c~ 

phat trien duqc Slr d~ng M dua cac thong tin do vao tu li~u phat trien ban m~ch 

in hoan chinh dung cho che t~o. Oic cong c~ phat trien nay tl! d(lng vi~c thay the' 

cae thanh phan tren ban m~ch ho~c ldp co sa, sau d6 v?ch tuyen cac chb noi 

giua cac thanh phan va cac rnoi noi dau nh~p/xuat tren bang ho~c can chip. Cac 

cong c~ nay cling duqc Slr dl,lng de phan tfch tieu th~ nang luqng va muc nhi~t 

chap nh~n clla cae thanh phan va cac m~ch kei hqp M tranh cac van de xay ra 
lrong thiet ke. 

4.2.5. Cong co mb pbOng 

M6 phong phan co ho~c di¢n cua thiet ke de phan tich va danh gia di!-C 
tlnh ho~t d(lng xcrn thiet ke c6 ho~t dQng nhu mong muorjkh6ng. Cong c~ mo 

phong duqc thl!C hi~n hOi mQt rno hlnh phan men, the hi~n phan h~ thong san 

phim dl! dinh xay dl!l1g. M6 phong rut ng~n duqc chu ki thiet ke, lo<:ti trtt su 
can thiet t<.to mau nhanh rna fQng, giarn thCri gian l~p va thu- nghi~m chuang 

trinh, giiim thai gian gO' loi khi kiem tfeh hqp phan CUng va memo Thiet ke mQt 

san pham di~n tu c6 the rno phong t~i nhi~u JPp: thanh phan, m~ch, bang m?ch 

ho~c h~ thong. 
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4.2.6. Ky Ihu(tl philn mem duoc h6 Ira bOi may tinh 

Cae cong CI,I ky thu~t phafl mem co trq giup eua may tfnh HI. cae phuo'Ilg 
ti~n giup ling dl;mg cae phuO'ng phap lam vi¢c khoa h9C van qua tdnh phat tridn 
phan m~m, chung la. cae cong c\l til dqng de ho~ch dinh, philn tich va thiet k€ 

phan m~m. Chung lo~i bo d.c mde thap (cae mue nay duqc tJ.! dqng sinh thea 

Ijch tdnh thuang l~), cae cong vi¢c v~t mat thai gian nhu l~p cO si'1 diI H¢u V .. v, 
cho phcp ki sU chu trQog van cong vi¢c thiet k€ philn m~m trucj'C khi viet rna, t~p 

trung vao nhlmg van M tn;mg tam cua hQ, tang thOi gian M di lam r6 nhCing van 
de thiel k€ h¢ thong, giiii phap phu hqp thay VI bAt tay ngay vaa c6ng vi¢c viet 
rna. 

Hlnh 4.1 thd hi¢n hm do cong vi¢c eua cae bU'O'c thiel ke' phan mem . Thiel 

k€ b~c cao dlfQ'C thl.Jc hi¢n va kiim tra trude khi thiet k€ mod un. Sau d6 thiet k€ 

va ki~rn tra rnOdun duqc thL!c hi~n. Luu d6 cling the hi¢n rang k€ hOi,lch hgp Ii 
cho thu nghi¢m duqc tien hanh song song chu kh6ng phai sau khi dii hoan thi¢n 
rna hoa chuang trlnh. 

8 9 - Thiel ke ~ Xem li;li Ihiel ke 
'-2 3 mOdun mMun 

Thi!!1 ke Xem xel li;li - b$c cao Iniet ke I 10 bae cao 
Oien ta I-

I 4 j i4m moo 15 

To~g q~an 
Olc yeu cau thu 

r' 
Xem I\li eae yell -nghi~m vii lieh cau thu nghiem H,;em xel eac yeu hop vii IIch hoP'" rai thiel ke "0 \I 12 

v~ phan Oien Iii thil Xem ~i den ta 1_ phan 

r- ~ mem mem nghiem Uch hqp kiem modlln 

6 7 i3 14 
cae yeu cau ve Xem xel lai cae 

flac linh ky thua\ 
Xem xel liili dac 

c.. cong ell kiem r- yell Call v~ c6ng C. ~ inh Ihiet ke d\1n f-ell I<iem ua cong c\ll<iem eu kiem 

Hinh 4.1. Cac c6ng vi¢c cJw cac bllac thier ki'phdn mern 

4.3. THO Tl,JC tHIET KE DONG THOI CHO HE THONG CO OlEN TV 

Cae buac thict ke 
Bang 4.1 the hi¢n 5 buac phat trien quan trQng eho h¢ thong CO di¢n tu, xuat 

phit tu h¢ thong co khl thuan tuy va ket qua ia h¢ thong eo di¢n tii uch hqp . . , 

153 



Cuemg dO ella timg bu6c pMI (ricn phl:l Ihuoc vao h~ th6ng Cd khi . Vi dl:l nhu 
d6i vai co khi ebinh xae. b~ th6ng rich hqp eo d i~n tu holm toan r6 r¢t. Con a 
may m6e/thi€t bj Ihl d~u lien, Ihiet k€ eo di¢n IU eho de thanh phan eua n6, tiep 
theo thiel k€ l,!-i eac chi tiet ella kct e1l'u toim bO . 

Bano 4 1 Nam bU'6'c phat triin quan trung elm be thong Cd dien tir 0 .. 
IT Mitu ra Cd khi chin" Cae Ixj plujn May/riliii hi 

,Ule khi 

H~ th6ng thu~n co khl • • • I B6 sung sensor, actuator, cae vi 
dien 1Ii, cae chlie nang di~u khiAn 0 Q c 2 TIeh hop cae thanh ph,n (tieh hop 

3 
ciIng) C C 
TIch hop bii s~ xu II thOng lin (tieh I 

- hop pMn mem) C 
0 

I 
4 Thi~1 k~ '-i hillh6ng CO khl 6 - , 
5 T ~o cae tac dQng d6ng v~n () I 

? 0 
y 

Ha Ih6ng co dl~n la IIch hop • I 

Et " Cae vi dl,l Sensors, Giam eMn, Truyen dan 
actuators, phanh di~n , d~ng 

camera lruyen co, dl;Jng cu, 
d(ing, h hop r6bOi 

Ghl ehli: Cae duang Iron Ih~ hl~n CU6ng dO pMt tMn co dian tll tIlOng Ung : dUOng irOn to, 
nho, be thA h~n wang d¢ m~nh, Vila va nho ' 

Sir d\lng cac cong cl;I CAD/CAE 

SI! phat tfien v6"i sl! Ifq giup ella may tinh eho cae h¢ th6ng co di~n IU bao 
gOm: 

- Sir dl:lng cOng el,l CAD va CAE dinh f6 kct c1l'u trong giai dO<:ln ph,H trien 
ky lhu~1. 

. Xtly dl!Tlg cae mO blnh cbo qua (flnh dQng va linh , 
- Chuytn d6i [haM cae rna cua may tinh eho mO phong h¢ th6ng, 
- UP Iflnh va Ihi hanh phtin rnem euoi eho M thong co di¢n IU , 

Trcn lhi truimg hi¢n dang e6 kh. nhitu pMn mt!m lhiel kc CAD/CAE d~ 
thii!t k~2D. 3D-co khf nhll AUlocAd ho~c ket n6i v6i cae h¢ ,h6ng CAM (ch€ ('!-o 
vo; s~ lrg giup cua may linh) nhu PROlE. CAllA. ALFA-CAM .. . lhiel ke' b6 tri 
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m,!-ch in nhU' PADS. Tuy nhien ky thu~t v~ rna hlnh hoa voi sl! trq giup eua may 
tfnh chua c6 nhieu tien bl). De rna phong h~ thong (va thiet ke bQ dieu khi6n) 
hi~n dang e6 mQt so chuong tdnh nhu ACSL, SIMPACK, MATLAB/SIMULlNK 
va MATRIX-X. D61a cae ky thll~t rna phong, cae eong elJ. rat e6 gia trj M thiet 
ke. Chung eho phep nglloi thiet ke nghieo CUll giao di¢n eua cac thlnh phan va 
SL! thay doi eua cae tharn s6 trU'ac khi ehe t<).o. Tuy nhien da so ca.c chllong tdnh 
nay kh6ng phil hqp eho rna phong thai gian thl,Ce. 

Mo hlnh hoa qua trinh 

M6 hlnh toan hQc eho hO'.lt d(jng d¢ng hQe va tuyen tlnh eua h~ thong duqe 

yeu du eho nhQng buae thiet ke cd di~n tu nhu rna phong, thiet ke dieu khien va 

tai thiet cae tharn so. C6 hai phuong phap de thu duqe ca.e rna hlnh nay Ii thl,Ce 

hi~n rna hlnh 11 thuyet tren cae nguyen 1( v~t If va thl!e hi~n rna hlnh thl!e 

nghi~rn vai cae bien dau ra, dau vao dU'qe do. Vfin de chinh ve ma hlnh Ii thuyet 

eoa h¢ thong cd di~n tu la cae thanh phan c6 goc tir cae mien khae nhau. Hi¢n da 
co nhfrng kien thue phat trien kha t6t eho nhfrng mien ma hlnh d.e m~eh di~n, 

cae h~ thong CO da chi tiet, ho~c cac h~ thong thuy/khf. .. va cac g6i phan mem 
tuong (mg. Tuy nhien, nhio chung cae cang elJ. M thl!c hi~n ma hlnh va ma 
phong ca.c thanh phan (j cac mien khae nhau hi~n van dang con thiell, chua dap 
ling nhu du sir dl,lng. 

M6 phung thOi gian thlJc 

Ma ph6ng thai gian thl!C duqe Ung dl,lng ngay ding nhieu van thiet ke h¢ 

thong co di¢n tir. Dieu nay d~e hi¢t phu hqp nell qua trinh. phAn CUng va phan 

mem dUQC phat tri~n dong thm d~ toi thi~u ca.c chu ki phat trien l<:lp l~i, rut ngan 
thai gian tu thie't ke den thj truang. Tren Cd so toc d¢ tfnh toan yell call clla cae 

phuong philp rna phong (simulation methods), e6 the ehia chung nhu sau: 

e thong dieu khien 
~e phClrlg qua trinh 
hlle 

" .. .' Thlet ke dleu khlen 
mau di~u khi~n 

I Me phong thOi gian thl)'c 

J 
He thong dieu khien 
m~ phong qua trinh duac 
m6 phOng 

.. ' " . . 
Thlet ke dleu khlen 

"phan mem trang \long I~p 

I 

He thong dieu khien 
hllC qua trinh dUCfe 
ma phong . 

Phan cung treng 
\long I~p 

Hinh 4.2: Phd" logi rna pl/ollK 'hiTi Kian Ih,/C 
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1. Ma phong khang giai h~n thai gian. 

2. Ma phong thai gian thlle. 

3. Ma phong nhanh han thai gian tht,re. 

Ma phong thbi gian tht,re e6 nghia 1a rna ph6ng mQt thanh pMn duqe thue 
hi¢n sao eho cae tin hi¢u dau vao va dau ra the hi¢n ia ca.e gia trj phl}. thuQe eung 
thai gian nhu tMnh pMn ho~t dQng thlfc. 

Cac phlIang phap rna ph6ng thai gian thlfc dlIqc tM hi¢n 6 hinh 4.2. Li do 
yeu du thai gian th,!C III vi gan nhlI cac thanh phfin clla M th6ng duqc kh3.o sat 
khang ph<ii duqc tai qo bang rna hlnh rna ]a thl!c.Ta c6 th~ chia thanh 3 truang 
hap: 

• Qua trinh lhI!c (real process) co the duqc v~n hanh clIng vai diriu khien 
dll,!C mo phong (simulated control) bang Slr dl}.ng phan cLffig khang 111 
phan cLffig cu6i, duqc gQi Ia "mau dieu khien" (control prototyping). 

• Qua trinh dlfr;C rna phong (simulated process) duqc v~n hanh vOi phan 
cling diriu khiin [hlfc (real control hardware), duqc gQi III rna phong phfin 

cUng trong m~ch l~p (hardware in- the-loop simulation). 

• Qua trinh duqc rna phong ch~y v6i die'u khien dlfr;C ma phong trang thai 
gian th\fC. Di~u nay co the duqc yeu du neu chua co pban cling cuoi 
ho~c neu xem xet buoc thiet ke tmoc rna ph6ng pharr dtng trong m~ch 
lap. 

M6 phong phan drng trong mlilch I<)p (hardware in- the- loop 
simulation). 

M6 phong phan cu-ng trong m~ch lijp (HIL) the hi¢n d~c tfnh hQat dQng cac 
thanh phan th\fc trong ket noi v6i d.c thanh pMn duqc rna phong thm gian thl!c. 
Thuang cae phfin cUng h¢ th6ng dieu khien va phfin mem Ia h¢ thong th\fc . Qua 
tdnh duqc dieu khien (g6m actuators, cac qua trlnh v~t Ii va sensor) co the co 
cac thanh phan duqc rna ph6ng hOi!-c d.c thanh philn thl!c (hlnh 4.3). Nhln 
chung, co tM lh,!c h!en cac truang hqp ket hqp nhu the hi¢n trong hlnh 4.3. 
Nhlffig thmmg actuators Iii. thJ!c can qua trlnh va sensor duqc rna phong. 

Ma ph6ng pMn cUng trong m~ch l~p (HIL) mang I<;li nhfrng lqi ich sau: 
- Thiet ke" va kiem nghi¢m philn clIng va. phfin mem di~u khien kh6ng dn 

v~n Mnh mQt qua trlnh thJ!C (th\fc hi¢n trong phong thi nghi¢m). 
- Kiem nghi¢m phan cUng dieu khien va phan m~m trang di~u ki¢n mai 

lruang khik nghi~t trang phong thi nghi¢m (nhi¢t dQ qua cao/tMlp, gia toc cao va 
bien dOng CO hQc m~nh, mai truang nh~y cam, kha nang tuang thlch di¢n-tlr). 

- Kiern cac mc dQng !oi va thieu nang llfc clla ca.c actuator, sensor va may 
tinh tren toan the h¢ thong. 
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- V~n hanh va kitm nghi¢m cae dieu ki¢n lam v i~e nguy hi~m /thai qua. 
- Thil nghi¢m die khii n3.ng thuang I ~p l'.Ii. 
- V~n Mnh de dtl.llg v6'i eok giao di¢n ngum-may khfi.c nhau. 
- Tiel ki¢m Ihoi gian va kinh phf phat trien. 

Th~c hi~n nguyen mau dieu khi~n (control prototyping) 

I') 

I') 

Il,'nh 4.3: MIJ rllong /ilili gion ,II,/e: cac eau Irlle fa; 
0) mIJ phong IlOrdwore-itl-l/'e loop 
b) control prolol),pillg 

Dti thier ke va k.i~m nghi¢m ciie h¢ thOng dicu khien phue t'1-P va thu~t toan 
eua chung thea rang bu()e Ihm gian th,!c . m()1 mO phong bQ ditu khien thm gian 
thVe co the duqc Ihl)'c hi~n VOl pMn cUng kh<ic vUi phau l:UlIg l:ucJi dmg. Khi a'y 
qua trinh, actuator va sensor phai la thl)'c. Nhtr tht! gQi la nguyen mau dicu khien 
(hlnh 4.3b). Tuy nhien cae phan eua qUil. {dnh ho~\e sensor co tht duqc mO 
phong, ''.10 nen mO phong pha IrQIl HlL va conlrol protolyping . Lqi the sil 
dlJ.ng conlrol prolotypillg va !-IlL ho~c kct hqp gifra chung H1 : 

• Phat trien sam cae phuong phap xU- Ii lin hj~n. cae mO hlnh qua {dnh va 
cau truc hi;! dicu khien ke Cel Ihu~t toan vo-i phdn mem b~e cao va cae 
phan Clr"ng e6 tfnh th!!e hi¢n cao. 

• Klem nghii;!m va xU- Ii tfn hi¢u va cae h~ th6ng dieu khidn, eung vcri cae 
thiet k€ khac cua actuator. cac phan eua qua Irlnh va eong ngh~ sensor de 
t<;lO eac lac d¢ng dong v~n. 

• Rut gQn mO hinh va thu~t toan de thoa man cac yeu du eua phan eUng 
eho san xuatlo<;lt 16'n v6i gia n! hon. 
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AA" '" A'A.'? 

CHUlJNG 5. MQT SO SAN PHAM CO' DI~N TIfTIEU BIEU CUA 

VI~N MAy vA D~NG c~ CONG NGHI~P ·IMI 

MOt so san pham co di~n til tieu bi~u trong linh vt!c may va thiet bi cong 

nghi¢p duqc Vi¢n May va DlJng elJ eOng nghi~p (IMl) nghien CtIu, thiCt kc va 

dua vao san xuat cong nghi¢p tir 1996 den 2002. 

Sau day la mot s6 san ph&m do. 

5.1. TRAM TRQN BE TONG 

1. Nguyen I)' lam "'i~c ella tr<:lm tr(m be tong 

HInh 5.1 th~ hi¢n nguyen If 13m vi¢c cua tr~m: cap li¢u vao din ximang va 

can cot li¢u, trQng lLlqng cua c6t li¢u va ximang tac dOng de'n cae dau do (4,3). 

Tin bi¢u tu dau do qua cac hOp n6i (5,6), hOp ehinh(7,8) duqc dua v6 mot 

may tfnh cong nghi¢p BUCODAT(l3) (BUCODAT co chue nang dieu khien qua 

trInh djnh hrqng cua h¢ thong). 

nUCODAT se tinh toan xil ly dO" li¢u nh~n dlf(;1C, sau do dua dO" li¢u ra hOp 

role (12). Cie tfn hi¢u nay duqe dLIa tai h¢ thong dong Ilfe cte: dieu khien h¢ 

thong ho,!-t dOng. 

~' l!;.. i I 
------~ I 

V 
1S)_ 

\ . 
- ~-
N~u"n 

_I" , 
~ . , 

~ . 
WL~' 

G:'2::J 

CI.~ 

'. '. 'J 

"~oj -----_.-

---<:-> I ! ", i 
,--. I 

'---- i 

___________ , 2. 

, 
I 

I 

Hinh 5.1: So do' ngu}'fn l-y trqm trrJn be (ring 

He thong can nuoe (l-giam chan, 2- diu do can nLIoc, 9- hQp noi din 

nLIoe,lO- hOp ngu6n can nLIoc, I I-can nuoe), duqc dieu khien bC1i mQt h¢ dicu 

khi6n djnh lLIqng dan gian han (WLC2 ho~c WE31) ding e6 CO ehe ho~t dQng 
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tuang tv nhu BUCODAT d tren. 

Ca hai bQ dieu khien djnh IUQl1g tren deu e6 c6ng noi ghep voi may tinh PC 

qua giao di~n RS232. Khi ouge noi ghep, chucmg trlnh 'viet tren may tinh eho 

phep dieu khitn t6ng tht h¢ thong, nha d6 c6 tht de dang luu trll, thong ke dll 

li~u va d~c bi¢t Iii c6 thi: thiet l~p cac giao di¢n nguai dung mQt each than thi~n 

(thuang may tinh cang nghi¢p e6 giao di~n khong than thi¢n vai ngucJi str ol!ng). 

2. D<)c tinh ky thu~t 
D~c tfnh ky thual Dan vi BM-30 BM-45 BM-60 

Nang sual 750 1000 1500 

Do cao phun ximang mm 3920 3920 3920 

Chieu cao b$ trQn mm 4480 4480 4480 

Tong trQng 1Lt<;mg kg 1500 2200 2800 

LlIqng ximang kg 400 500 600 

LlIqng nlIoc m' 15 20 20 

Silo ximang T 40 40 40 

Tlh 20 25 30 

Cap dQ Iron 1 

Cap do ximang 2 2 2 2 

MLrc lieu Ih~ di$n kW 52 70 85 

5.2. HE THONG CAN BANG PHOI LIEU NHIEU THANH PHAN 

Nguyen Iy laID vi~c 

Ph6i li~u duqe dU'a xuong hang tai qua xila eap li~u, ca.C tin hi~u m (khoi 

lUQl1g), V(toe dQ) bang tai duge doe vao may tinh thea d.c dw':m.g kh6i luqng (~U 

dl!ng eard ehuyen d6i AID 6 kenh), oUCmg toe d(j (e6ng COM1, tiI h(l ehuytn 

doi RS 232/RS-485), may tfnh se tinh nang suat thl!e ella cac can Qt=m V, so 

sanh voi nang sU3t dinh mu-e Qd.lt ella ehung, tu d6 dua ra tin hi~u dieu khien UJI. 

de dieu khitn eae dQng eo thong qua cae bQ bien tan (dinverter). M\lc dieh Iii 

dieu ehlnh toe dQ hqp Iy cho bang tai din, sao eho sai I~ch giUa nang sWlt thlfc 

vai nang suat dinh mue ~l %. Trang h¢ thong ll<1Y elI mlii chu ky 100 ms 

-;.-200ms, may Hnh h.li doe d.e soli~u m,V m¢t Ian, sau do tinh trung blnh trong 

Is.-:- 2s, tiI do dua fa tin hi¢u dieu khien mOL NhU' v~y, eu- Is +-2" h¢ thong 19-i 
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dieu chinh toc tlQ cua bang tiii can mQt Mn. Nang suat thl!c ella cae can cling 

dlIqe thong bao tren mfm hinh voi ehu ky lOs m¢t Ian de nglIoi dieu khi~n kjp 

thea doi. so Ii~u nay 13 nang suat trung binh cua din trong lOs do. 

ella dong khi Sll 

elI;;! dl<'!u chinl! chieu 010 donq )'ell , . 
• 

+-£)oan b~ng 

,8, 

Dong lieu 

La xo chi! liljp 
Kilung can 

Con l<'In + La)(o cilnq 

miudo 

£)6ng co dlell 

SO'do nguyen Iy ke! cau can bang 

~,-[-
m J 66 nhan 

I Q-mx\' 

r-·--lUdng 
hleu chinh I 

"I ,\Q J 
L_ ~ __ _ 

I 

r
· L __ 

Odfl( - rn xV I 

b) Sa d5 khoi 

Hinh 5.2. SadV' can hang pht/i liifu nhilu thilnh phdn. 

Cae k~t qua ve t6ng nang suat va t6ng thCri. gian tht!e eua h¢ thong lam vi¢e 

trong ngay, trang ca eiing dlIqc thong bao tren man hlnh va hILI tn! trang may d~ 

khi can c6 th~ xern l:;ti tren man hinh ha~c tit ket qua in. 

Ifinh 5.2 th~ hi¢n sa d6 nguyen 15' dln bang ph6i li¢u nhicu thanh philn. 
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5.3. MAy CAT KIM LOAI TAM- DI~U KHIEN CNC 

I. Nguyen Iy him vi¢c 

So do nguyen II hO<;l1 dQng ella may dt kim iO<.li lam the hi¢n 0 hlnh 5.3. 

Chuang l!inh cal eua chi tiel c6 the duqc i<}p theo GRAPlilC MENU, 

thong qua h~ bim dieu khien- man hinh ella h~ ANI LAM. Oll!O'ng !Tinh cung 
co th~ dlJqc I~p thOng qua pMn mem CAD/CAM-IML Tren co sa ball vi! CAD 

(<1LIQL thie't kc bOi ky su), ngum v~n hilnh c6 the sir dl;lng philn mem neu Iren de 
'<.10 U! d¢ng chuang trlnh NC gia cOng kim IO<,li trim. Qua trinh cat co thi dugc 
rnO phong Iren man hlnh de kiem 10i hinh hQc lnIac khi ch~y may va (reng khi 

thL!C hi~n cal. Nguai su dl:lng co tht (hay d6i de dimg cae thong s6 hinh hQc ella 

bien d~ng cal va cae che d¢ cOng ngh¢ thee yeu duo 

1. SO lruyen Ihanh rang 

2. Gia do lhanh rang 
3. BQ dieu li€1 khl 

4. 60g dan khi 

5. Man hinh clieu kh~n 

6. Tu <>eu khi~n 

7.6ng cal 
8. Gla do pM; 

9. OQng CO 

lIinl! 5.3. May cat plasma wj b{j diell kJl/in 

Khi chuang trinh dugc dQc vao b¢ dieu khiin thOng qua cae phfm chue nang 

Iren blln dieu khiin, ho~c dugc t~o bOi CAM. b(> dit!u khi~n dua cae lin hi~u 

dicu khien cae d¢ng co de dieu khien cae [rI,le V! Iff .... a cae h~ [hong van dicu tie'l 

khl thOng qua b¢ chuyen dOi DA (lltang II!~s6). SL! ph6i hqp chuyen dQng ella 

cae If,!C va d6ng! rna h¢ thong ga-6xy ho~c plasma theo cae dong I~nh lrong 
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chucmg trlnh cho phcp tht!c hi~n car cac bien d<;Ulg hlnh hQc phuc t~p vai d9 
chfnh xac cao. 

2. Thong s6 ky Ihu~t 
T6e d9 eh.y nhanh{rapid): 
Toe d(>lam vi$e: 

HEmh trinh len xuong eua dau cal: 
S6luong dou eal gas (plasma): 

H~ dieu khiJn eNC dut;1e lap dong b(> eua hang: 

89n9 eo dieu khi~n : 

6 rna mem: 

C6ng n6i ghep : 

8 m/phul 

o ~ 2m/phul 

200 mm 

2~4 

ANILAM{My) ho~e 
Heidenhain{8([e) 

Servo molor 
1,44 Mb 

RS 232 ho~e RS432 

5.4. MAy PHAN LOAI HAT cA PHE THEO MAu sAc. 
1. Nguyen ly lam vi~c 

H~ th6ng phan IO<;li h~t rht!c hi~n nb~ d<;lng thea mau sac deu th,!c hi~n thea 
nguyen If sau: 

llirzh 5.4: 5(1 d6 k/uj'j may pllaf/logi ca phe h(l/ Mllg mall sac 
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san ph<lm dn phan lo~i (h,.\t) duqe cap tiI h¢ thong cap li¢u nho sang rung, 
rai xuong m;.ing li~u vai \'~n toe xap xi 4m/s qua ml)t h¢ thong Jen nguan 1. T~i 

day tong h'.lt ca phe duqc h¢ thong nh~n d<;lng thu nh~n mau sac (thea thang 
xam)- Nho h¢ thong camera. Tn hi¢u eua cae h<;lt Juqe dua vaa bl) xu 19 eua 

may tfnh, di~u khi6n Je quyet dinh h~t ca phe Jang xu]( la h~t thanh pham ha~e 
phe' phfim (thong qua so sanh vai mau mau d~t truac, thuang la miw cae h~t phe 

ph&m). Khi so sanh tin hi¢u mau eua san ph5m vai mau neu mau trung nhau bl) 
vi xu Iy gui tfn hi¢u d6'n bO dieu khi6n van Ji¢n tiI , van di¢n tiI rna, mOt luang 

khf duqe phun ra day h~t phe pham sang khoang dlfllg phe ph<lm, con cae h<;lt co 

giiii mau khae vai mau mau duqe rai thAng vao khoang ehinh phjm. Xem hinh 

5.4. 

Bang <lieu khien va man hinh hien thi Ja giao di¢n gifra nguai su dl;lng va 

may tinh. Duqc dung de cai d~t may, cai d~t chuang trinh, giam sat tien dQ truy 

xuat ella cae ti¢n ieh ky thu~t va hicn thi lui. 

Cae dicu khien ehfnh duqe ehia thanh dieu khien ehwin va <lieu khien giam 

sat duqe dung dC" thay Joi t/ slid! l1~lp va d{J IIh(1.\'. Cae dieu ehinh nay Juqe thl,fe 

hi¢n boi cae phim ehue nang tren bang dieu khi6n. 

2. D~c Huh ky thu~t 

• Kfeh thuoe h,!t: 

• Nang su,lt: 

2-;.-12 mm 

275 tan!gia 
• T6e dQ phan IO<J.i den: 10.000 san pham/ giay 

• Hai kenh dicu khien rieng bi¢t eho phcp Jong thai phan IO<;li va philn IO<;li 

thea yeu du san xuat. 

• MQt, hai ho~c ba day ceo camera (soluqng phI.). thuQe vao 56 modun h~ 

li¢u) co luqng semoo lan, dt;> nh'.IY eao eho phep tang <l9 phan giai va dQ 

nh<;ly ella h¢ thong kiem soal mau sac. B9 day khl nen co thai gian dong 

rna ngan eho phcp giam sai I¢eh philn IO<;li. 

• TI! dl)ng lam s<;Ieh M thong Quang h9C. 

• TI! d¢ng lam I~nh h¢ thong nho khi lam l<;tnh tuan hoan khep kin. 

Thay doi dQ nh<;ly mau, lhay doi nang sua'!, hien thi tham 56 h¢ th6ng bang 

do thi ho~e gi<i tr~ 56 tn~n man hinh. 
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