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C/II truc "d' Cti'li true til lO~lI' thict hi dU(fC tUlIiR bi trOll!; tltt cd ("(Ie nllil mdy sdll 
xlliir (,(llIg nghi"fJ 1111/( fUJIIR Clic IIghdllh co' A.M, IIIY!!11 kilN, d611J,; /(111 l'llt fU'1I xdy dl/lig. 
Trong Clie ("(Ilig trill/r .wly dl/llg (hill dl/Jlg, .W/.\· dung c611g IiRhi£'p, XI)\' dltn,,>; Ctill ("(i'll/.! . 

Di)c /}[(;t trolli-!, OIl" CUII.'<; hI/II, Ctill Irue ni cdll fr!,C !II Illih hi qllUIl trollg £1/ bl'/e Xel) 

hJIIR 11m! ,,~ill ChIlYC'1I xll1ft IIh~ip container. N(i lJ 1II~lf trollg Y/II Itl' ntll fll(llih clia crillg 
hilll, qllYet d!lIh llcillg II/c S(III XII//[, /11/(1' do hll(n dai clia cdng hi/n. 

Nlllrllg nl/lll gci'li duy do yell CUll Clia Still xlla! ClllIg \'(tl fH'11 b(J clia klW(l h{IC [(Ing 

/Igh!! CUll ((1.11' \'(1 CUll tOJc IIglly Ctlllg dlf{IC hie'll tllJI IIUIl (j \'I{'{ Naill hl{'11 /lay \'di SI( 
ph/If trie"'n IIl{1/1h 11/(7' Clia II/II kinh 1/, cdll (r(le I'(] Celli (rlJc /lgJy eill/Ii Itlng I'e s// IIMng 

ClllIg nlll( 1/1/(1' d(1 hi(;11 dai Clia I/() De"' drip II'lIg nhll uill (Iurc II" san xlld't 1)(11 b(i IIUJII' 

Dihl Ilr d(lng Tnrimg DOl hec IIclng II;ii \'1/ TI/ d(Jng 1t{)(! xi IIghicp cling nglll{;p [FI((J'ng 

Dai h(IC Bllch klioa HI! /IIji ho'p (llC bi('n SO\III gido [rillh "[rullg hi dl(;n dil/Ii Iii", TI( 
dl)ng 110,1 etill In./( I'I! cdn fUJC", 

TS HOrlllg XI/lin Bi/l!l(DIIIIHi'Nj clul &1(;/1 cling phl)'i Iwp 1'(11 PGS TS {hii (J11l)'C 
Khdnh( DIIBKIIN) bi,;n SO(iII Rial! Irillli /ldy, 

t .. I(11 dUllg gi(/(i fn'/lir Illp {rung I'i/O pluill (ieh dti/lg luc hoc ("lIa Clle ("(I Cli'll plll.!( 
I'll chv "i~'c .rllc d!1l11 cd'lI luie \'(1 plu(o'/lg pluIp dl(1I khie'li CLIO Ir(' til/II klli/n, d()'/lg fluil 
(ri/lh bily mot s{/ h(' £11(;'11 khi/I/ C~I 111/ Cliu C£lll (i"lJc nill 11"1.11' dUlig SIt dllllg (rol/g flllre t/ ,)' 
\'II't NIIIIL Nll/I'n!? \'11"11 d(" fflill chell (,(J1I8 slut'r d/jnN co'h(J(ic "/1 rlli pllll hil 11£/ du(/(' rrinh 
bd)' If gi(IO frlnh" Tl'{lIIg b! dil'n dl('11 til' Tit d{lng liol/ die lII,i\' c()ng nghl(;p tlliliN clwug" 

do Bfl !luil! Tit ;/dllg hOll hien SO(lII lI('n A.lil!ng 1I!t/iC 11Il Ii" lillY CillO Ir/nll gO/ii lUll plllin 

Pht/II IllIf /lhli't: Flllin rich tI(llIg fl/c !tqc Clio cdc ("(I ("Iill cljl/ trlle, ("(ill trlle Irill/I 

btly Irong \,/1/ ellIMlig (elllrrrng 1 de"il Clll((flig 6). 

Phd/! IllIt hal Tl'lIlig bi dicil dlfl! tti' 1'1/ dti/lg Iwu cliO CllC IO\lI 1'£111 Irl,l(" Ilill Iruc 

dil;'1 Milli Il'lnli bdy ll'O/lg /1£1111 ell/(ling (c!II((rlig 7 d{n ell/Wilt,' J 1 j. 

Gi(lo (rill/I dl(IC dllllg f{f/ll tai Iii/II hoc (lip cho sillh I'icil IIgdnh Ii/ d(JlIg ItU!/, dllll? 
IllIri UI tli;>' (hlllg {;I/Il {(Ii ll{;u (IUIIII kluio cho ('(Ie k,v SIr IIgllllll C/) //(;11 £j1l01l 

Tdp fh/,dc gill' XIII c1llill Ilu/nl! nim (i/l hill/r £1(/0 \·d Ule f!t;IY C(I gUlo lWI bl! /lUI/I 

\'ei' .1'1/ lillg !UI, £lcillg wijJ _~' A.lc'il cho <1/ cli"img I'll w}i dllllg Clia gil/o Irill/l 

Trong h! dl{;/I, diell iii', TI( d{lng IUhl cdll [([.1(' I'll ("(in Irue Id I'li"n de' r(l/lg 1'(1 pllli'c 

tap \'j \'(ly !If}i dUlig giQO Irillh klullig Inlnh khdl Illi/1I I(!, Rut IIloliR nic bt.1Ii dti'ng 

nglllip, cdc h(1II dec d(illg ROP )' kl61 TJu( WIP )' xin gli'i \'e' B(I /llrin fJif/l- TI( d(1!11{ cong 
nglril/p {rtr/mg D(1/ hec 11£1111{ Hai \ /('1 NOIll -18-1 L(Ieh Tray - IIdi P/I(}lIg, B() //IrJlI 1'1/ (1iJ1Ig 

hod cong nghi(;p C9 104 tnrallg D~Ii !tee Bach Khoa HJ 11(11 hay Nita Xtlii'l hdl1 Klwa h~lc 
KS; {hll~it 70 Trdn Hl(ng D~/O HJ w)[. 

('Ill/11M {(}I xiII cit/in tli/ilih cdm till, 
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PHAN 1. DQNG Ll)C HQC CVA cAc co CAU 
cAu TRl)C - CAN TRUC 

CHUJNG \. KHAI QUAT CHUNG VB cAu TRl,JC CAN TRl,JC 

Cli.u tn,lc va can tfl,lC him nhi¢m V1,I chuy~n d~ch hang hoa. v~t tl!. thie't bi tu ehb Day sang 

ehb kMc. Thi dJ..! trang x.ay dl!Jlg c60g trinh cong nghi¢p cau tqlC nAng cae thiet b~ cang ngh¢ tu 

m~t dat len cao de tap nip thanh ffitit dAy chuyen san xullt. Trang nha may luy¢n kim cliu trl).c v~n 

chuy~n cu~m thep. ph6i thep ho~c cae thUng kim lo~i nong chay M vao khuon due ... Trang cae nha 

may co khi cau tn,lC v~n chuy~n cae phOi gia c60g M ga la.p len may hay v~ chuyen cae chi tiet 
dlIQC gia cang xong dlJ'a sang c6ng do<).o We. Trang cae caog bi~n: do tn,lC bOc da h:mg til tren 

tau xu6ng kho bili hay v~n chuy~n rumg hoa x.ua:t khau ti'r kho bili xu6ng tau, v~n chuyen cae 

container, cae m<iy moe xuA't n~p khAu qua dUCmg bien. NhlI v~y cau tn,lc va can tn:le gilip cho 

con nglIoi co khf hoa, tl! dQng ho3: kha.u b6c xep lam giam suc lao dl?ng, tang nang suat va chat 

IUQllg. 

Dieu nay cho thay trong bllt ky Ilnh vl!c san xuftt nao cung co tham gia cau tf1,IC va can tr\lc. 

Vi tfnh da d¥lg cua n6 nen cau t(1o clla du tf1,Ic va can tr\lc cling rat kMc nhau. Tuy nhien chung 

c6 d~c di~m va cac cO' cau chung, tM d1,l: cau trl,J.c thuOng co ba cO' cau: cO' cftu nang h~, cO' c:1u d~ch 

chuyen dQc, CO' cau dich chuyen ngang va m9t s6 co cau phI,! de l:1y va gift hang. 

CAn tfl:l.C thubng co nhiell CO' Call lam dlI9"c nhieu nhi~m vI,! kMc nhau, Cl,J. th~ co CO' cau 

nang h~, CO' cau quay dn, co du thay diSi tAm v6i., cO' cau dich chuyen va cac CO' cau phl,J.. 

1.1 PHAN LO~I CAU TRI,IC, CAN TRI,IC 

1.1.1. Phon laQi Ihea I'Qng loi nang chuyln hang hoc 

a) Oin tr1,lc, du trl,J.c co tai trQng nho: TrQng tai nAng chuyen til 1 - 5 tan. 
b) Can ttl,lC, Call trl,!c co tai trQng trung blnh: Tn;mg tai nAng chuyen til 10 - 30 Uin. 
c) Can trl,!c, cliu tr\lc co tM trQng 16n: TrQng tai nAng chuy~n til 30 - 60 tan. 
d) Can tr\lc, cliu trl,J.c co tai tn;>ng rat 16n: TrQng tai nAng chuyen til 80 - 1200 t:1n. 

1.1.2. PhOn laQi Ihea diic dilm c6ng Icc 

1. C6n I.vc chan de hay can 99i la c6n cau chan de 

Can trl,!c chan de duqc tdnh bay tren hlnh 1.1, c6 cac co cau chfnh: CO' ciiu nAng h(l 

hang, CO' cau nang h~ dn, CO' cau quay (cO' c:1u quay mAm), cO' cau di chuyen chAn de. Can 

trl,lc cMn de co kha nAng b6c xe'p hang roi bang gau ngo(1m nhu hlnh 1.2, b6c xep hang 

hoa treo tren m6c clin tr\lc, b6c xep container. .. 
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1-h,,11 1.1. Call C(i'li chan de'Sokol frang bi clio cang bii'll. 

Hin/! 1.2. Call Ctfll cluin de' bile xlp hang firi Mng gall IIgo(lm 

2. Can tr~c lap dQt tren cong t6ng noi 

Can trt;lc dng lap d;)t tr~n cnng 16ng nOi trlnh bay tren hlnh 1.3, lo'.\i nay th uang c6 

trQng tiii nang 16n, dung M nAng h<.t cae ca'u ki~n. phl,l lung cho nganh lip may <.lLrqc v~n 

chuyen bang duong thUy rna cae can trl;lc chan de' khOng c6 kha nAng b6c x€p. Cae caog 
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bi~n (huang Irang bj l o~i dn Ir",c nay vai s6 luqng khOng nhieu, nhung linh co dQng cua 

n6 ra'i cao d~ dap ung y~u du cUa b6c x~p hang hmi si~u IrQng, rna vA n dam bao Ifnh kinh 
It! trong v~ n han h khai (hac. 

, " 

lfin" 1.3. Call tr~'c callg hip d(jl1rell pJIl({Jllg ti~1l tJtliy 

3, Can cau - 101 hang Iren lou billn 
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/-n,,11 1..1. Can tr/}c Ire" tau Illliy 
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Clln du -Ioi hang Iren cae tau bi~n khl c~p cang (ham gia vao qua trinh b6c xlp 
hang hoa Irinh bay Ir~n hlnh 1.4. can du tr~n lau Ihuy c6 ctiu 11:'0 g6m ba CO' cA"u die:u 
khien chuy~n dQng chinh: co cA"u nang hI:' hang. CO' c1(u nang hl,\ dn va CO' c1(u quay. SI! 
hOl:lt dQng clla can du Iren lau (huy phI,! thuQc nhi~u vao g6c nghieng cua lau trong qua 

trinh b6c xe'p hang hoa, g6c nghieng trong qua trlnh ho~t dQng Ian han so v6'i dn du 
chan de' lap d~t a dng. 

Toi hang Ir!'!n lau (huy Ihuong c6 hai lo~i: loi dan va Ib'i kep. Toi dan la 10l:li loi chi 

c6 mQI clln, cae chuytn dQng clla n6 luang II! dn duo Toi kep la 10l:'i toi c6 hai dn 
Ihuang c6 hai chuytn dQng khi b6c xe'p hang hoa Iii. nang h~ va keo bang lai M dich 
chuytn hang hoa trong khoang dch giua hai dinh dn. 

OJ!,c diem Him vi¢c cua loi don tr~n lau Ihuy dam bao dlfqc Ifnh linh ho~t cao, thoi 
gian dua vao lam vi¢c nhanh han so v6'i toi kep. Nhuqc di~m cua lo~i nay dbi hoi c6ng 
sun'1 d~ll6'n hon so vai loi kep. 

4. Xe nang - can cau tren oto 

Xc nang va dn du tren 616 Irang bi cho dng bien duqc Irlnh bay tren hinh 1.5 va 
hlllh 1.6. 

llill" /.5. Xe lIallg cllllyill container cllllybl dl.l1Ig 
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Hillh /.6. Call tn,lC /dp dijl trell xe 616 

Nh6m thiet bi b6c xep hitng hoa nay c6 s6 luqng Ian b Cling bien, chung c6 tfnh 

linh hOl;lt caD, hi¢u qua kinh te [rong Slr dl,lng. Cae xe nang chuy~n dl,log nhu hloh 1.5, 

(huang c6 cae co ca'u dieu khien chuyen d¢ng luang tll dn dll: chuy~n d¢og nang hl;l hang 

va chuyen d¢og nang hl;l do, chuy~n dl;lng quay. Can du tr~n 616 c6 ca.c co du d i ~u khien 

chuyen dQng chloh wang tl! dn I (I:IC. 

D~c diem eua dn dll d~1 tren OtO va xe nang Ja chti yeu Slr d\lng nAng illQ'ng dAu 

diezen, h¢ Ih6ng (Tuyen dQng c6 the bAng dQng co di¢n ho~c di¢n - thuy iL!c. 

5. Can cC'iu ziczac 

Ca.n du zicz&c duqc tdnh bay tn~n hloh 1.7, iiI IOl;li dn du trang bj M thl,lc hi¢n 

cOng lac djch V\l nhl! lAp mai, sua chua kho bai nha xuang va cOng l1ie baa duong h¢ 

th6ng cung ca'p di¢n, cae dn du chan de ... 

D~c di~m c6ng tac cua dn cau ziczAc Iii tfnh linh ho<).t cao, g<;m nh~. Cac h~ th6ng 

dieu khien chuyen d¢ng thuang III di~n - th uy Ilfc. 
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lI illhl .7. Call true zic:dc 

6. cau tr\,l c trang bj cho kho boi va nha xuong 

Ca ll Ir~ c ch1.lY In~ n ray Irn ng b, cho kho hang. de phan xub ng CC1 kh f duqe bitiu 

di en IrC! n hlnh 1.8a VlI 1.8 b. Cau Ifl,l C 10<;1 1 nay e6 :ac CC1 ea'u di ~ u khi ~ n chuy~n dQng 

chfnh : co ca'u lltl ng ha ha ng, co ca'u di eh uy~n xe con, co d u di chuy~ n gla n. Cae d u trl,l e 

nay Ihuang duqc thiel k6 d i~ ll khiCn I~i eh6 va IU xa. 
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Hillh I.Sa. Cciu tr~IC trong IIl1d mdy call Ion 

.111 

\.. ", ',. 

~ 
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Hillll I.8b. Cdll tr~/c frong /lllii md)-' nt kIll 

7. COu Ir~c khung dOm hQp chQY Iren duong roy 

CAu trl;lc khung dAm thep d",ng h(lp ch~y tr~n duong ray duqc bi~u dien tren hinh 
1.9a va 1.9b, duqc trang b~ cho dng bi~n, cac nha may d6ng tau bi~n. Lo~i nay thuong 
duqc thief ke co tr9ng tid nang lon, lam vi¢c [rong ph~m vi quy dinh. G6m ba co cau di€u 
khi~n chuy~n d¢ng: cq du nang h~ hang, cO ca'u di chuye:n xe con, cO diu di chuy~n gian. 

\ \ 



Hinh / 9a. Call trl!c khung dam h(!p cht;Jy tren duiing ray 

~ ~ 

._ ~'»o, 

iii ,~,,; 
.--, P" .... 

L.._.S 

Jllilli J .9b. Cdu tr,!c khllng dihn h(!p ch\lY frell dl(ong ray 
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8, c6u trvc boc xep container 

CAll tr~c gian banh I6p b6c x.~p container duqc bieu di~n Iren hloh 1.10. Cae co ca-u 
dieu khitn chuyin d¢ng chroh cua do 1fl,lC gian Moh 16p bao g6m: co elfu nang hl,l hang. 
co cd'u di chuyen xe con, co ca'u di chuyen gian. Yi¢c ca'p ngu6n di¢n cho du trye hO~H 
d¢ng bfing di~zen lai may pMt di¢n d6ng bl). O~c diem lAm vi¢c cua do trI,le gi~m baoh 
16p la c6 tfoh co d¢ng, n!tog sua't cao . 

• 
• 

--.' 

/-li/lll J ./0. Call rn/c ballll IO'p boc xlp container 

C~U 1fl,lC gian ch~y tren dlJong ray b6c xe'p container dugc bieu dien tren hloh 1.11. 
Cae co elfu dit!u khien chuyen dQng chloh cua do If!}C gian Moh 16p baa g6m: co ca'u 
nang hl). hang, co ca'u di chuyen xe can. co ca'u di chuyen gian va ca ca'u nAng hl;l gian 
(nAng h~ cOngson). Dl)c diem cOng tac nOi b~t cua iO{li nay H1 c6 lam voi va trQng tai nAng 
16'n, nang sua't b6c x€p rA'1 cao. Duqc trang b, cho cac c~u Cling chuyen dl,mg b6c xe'p 
container. 

• 

/"):; 
/ .\ ~~. ~ / . ... ....... 

. ... .. 
. ' -7';~ " ... . 

-.. -- .... ..-----.... "'-.. ~ ~/" ... .-r :,. .~ ••• 
• ,» 

/. . , 
'\. ~ , . 

• 

Hl"h 1.11. Call In.IC gia" btfc xep COl/lower clwyell dl.lI/g 

chlJY Ire" dlfon8 ray 
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1.2 NHlrNG D,b.C DIE'M CO BAN CUA H~ TRUYEN DQNG DI~N CAU TRVC vA 
CAN TRVC 

Phan IOn cae co cau cUa du tfl,lC va dn tr\le duqc {[uyen d\)ng boi cae dqng co di¢n 

cung cap di¢n cho h¢ tfUyen dl)ng c6 ba d~ng: 

- Cung dfp di~n tu lu6i qua cae thanh gop di¢n c6 d~nh, lo~i nay thuang Iii. call tr\le 
phfln xuong. 

- Cung cap di¢n tu lu6'i qua cae cUQn cap di¢n, lo;:ti nay thuang dung d6i v6i du 

tf1,lC va dn tf1:1C d~ch chuy~n thea duong ray tren m~t dal. 

- Cung cap di¢n ttt may ph at die zen thuang cho lo~i du tf,!-C di d¢og tren 6t6 

M6i truong lam vi~c 

Pban Wn m6i truong lam vi¢c eua cau tr\lc dn trl,lc rat khac nghi¢t. Thf d\l trang 

ca.c oM may co khi luy¢n kim m6i twang tam vi¢c du tfl,lC nong Am nhieu b1,li. Tren caog 

bi~n du tn,lc, do tn,!c phiii lam vi¢c ngoai trai. Che dQ lam vi¢c du tr\le va can trI:Le 13 

che dQ ngAn h<:Lo l~p l<:Li, kh6i dQng, ham thuang xuyen. 

Yeu cau ve dh~u khi~n 

- T<'it d truyen d¢ng cho cac ca ca:u deu dn phii dieu chinh t6c d¢, l,!C va gia toe. 

Hang hoa duqc d~ch chuyen theo quy d~o {rong khtlOg gian, cho nen thuang phi'li phoi hqp 

hai ho~c ba truyen d¢ng cung mQt llie. 

- Chuyen dich hang hoa kh6ng gay va d~p va kh6ng dao d¢ng qua mue, phI,! rai vUq{ 

so truyen dQng, rn6men quan tfnh thay deli do thay dbi Him vai va goc nang du. Dieu nay 

dan d€n cAu dnh bao qua tiii khi tam vai xa va goc nang l6"n. S1,l bi€n d6i phI! tai gay nen 

tac d¢ng kenh giUa cae eo cau nhu nang h:.t quay du va thay d6i tAm vai. 

Yeu cau ve ph1,l tiii 
D6i v6i co c<'iu nAng h<;l: Marnen khOng tai khi nAng rnoc cau M~o (15-20%) M~m 

con khi gau ngo:.tm Men co +50%Mdm . Khi h<;l tai do tac d¢ng cua l1,lc rna sat nen phI,! tai se 

bi€n d6i tu -( 15-20)% d€n + O,SMdm' 

ming 

ro 

Hinh 1.12. D(ic tinh phlJ tdi cua cO'ciJu tuing 
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D6i voi co cJlu dteh ehuy~n. do m6men can t'lnh va tv trQng n~n, m6men can kh6ng 

tal 111 : 

M:II= (30 - 50%)Mdrn doi voi xe can; Mco= (50-55%)Mdm doi voi xe dll (xem hlnh 

1.13). 

M 

Hinh 1.13. D4e t{nh phI!- tdi cd cou dic/J chllye'n 

Doi voi truytn d¢ng di¢n cho cae Cd cau di chuy~n ella du tr~c - dn tr1,lc phai 
dam baa kh6"i dqng dQng cO 6" chi! dQ tOlln tai. D~c bi¢t mila d6ng khi m6i twang lam tang 
momen rna sat trong de (') do din den lam ta.ng dang k~ momen can tinh Mc. Tren hlnh 
1.14 bie:u di~n moi quan h¢ phl,l thll¢e giua m6men can ['lnh va toe dQ dQng eo: Me = f(oo) . 

• Mo I 

~ 
I \ 

1

\ ---, 

----- I 

I ffi 
"---.----"-----~ o Cl),~ 

Hinh J .14. Quan II¢ Me = f( (iJ) khi khai .:1cjllg d¢ng cd cae cd diu di chuye'n 

Tren do thi ta thay: Khi 00 = 0, Me lOn han 2 Mn 2,5 IAn thlg vai toe d¢ dinh mue, 

Doi voi cae dQng co truyen dQng eho cae co eau nfing h~ himg, m6men thay deli 

thea tai rat r6 r¢t. Khi khong co tai trQng (khi kh6ng tai), mom en dQng kh6ng VU'<;1t qua 
(15 -0- 20)%.Mdm , doi voi cO dfu nang cua dn trl,lc gAll ngo~m d<;tl toi 50%'~m' doi voi co 
cau di chuyen xe can bang (30 -0- 50)%.Mdm. doi voi eo cau di chuy~n xe du bang (50 + 

55)%.Mdm . 

Trang dc h~ truyt!n dQng ca.e co cau ei'Ia dn trl,le - cau tfl,le, yeu cau qua tdnh 
tang toc va giam toc xay ra phai em, d~c bi~t til. doi vai cae dn trl,lc - du tfl,le thi€t ke eho 
nfing ehuyen container va boc xi!p hang hoa, tap rap thiet bi may moe. Boi v~y. momen 
d¢ng trong qua trlnh qua dQ phai duqe h<;tn ehe' thea yeu du ky thu~[ an toano 

Nang suat eua cau tfl,lC - dn trl,le duqe quyet dinh boi hai y€u to: Tai tr9ng cua 
thiet bi va so chu ky boc xep trong mQt gia. Thuang soluqng hang hoa boe x€p trang mQt 
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ehu ky kh6ng nhu nhau va nha han tn:;mg tiii dinh mue, eho nen phl:l tai eua dt'>ng eo chi 
d~t (60 + 70)% cbng suat d!nh mue eua dt'>ng ca. 

MIM "" 
, ,0 ~/ ... 

" ....... " 
0,8 

o ,e 

0,' 

0,' 0" o ,e 0,8 GIG.", 

Hlnh 1.15. Momen cua d¢ng cO phlJ thu¢c vao tdi lrQng. 

1- Drng co di chuyln xe cau, 2- Drng co di chuyln xe COil, 3 - Drug co nang hq. 

Do dieu ki~n lam vi~c cua can tr\lc va cau tr\lc rat n~ng ne, thuang xuyen tam vi~c 
trong ch~ d¢ qua tiii, vi v~y can trl:lc cau trl,lc dUQc che t~o c6 d¢ ben va h~ s6 dl,l' trii cua 
eac co cau co kbi km M chiu qua tai. 
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CHUONG 2. CO SO LY THUy/ET TiNH TOAN CO CAU 
CVA CAU TRUC - CAN TRUC 

2.1. OQNG H<;lC TONG QUAT CUA CAU TRVC 

Cae co ellU lIang cAu trl,lc va ca.n trl,lc trong qua trloh lam vi~c d¢ng va tioh d~u 
ch~u l1,rc va de lac d¢ng. Ta dn Hoh toan chi ti€t cae h!c m6men d6 phl,lc VI,! cho vi¢c thiet 
k€ va llla chQn v~t h¢u dam baa h¢ lam vi¢c 60 djnh ben viing. 

M6i co cau eua dn tnIe, kh6ng ph'.! thu¢c vaa chue nang ella no, deu dUQc cau 
tMoh tir 4 phitn tu: B¢ ph~n chap Moh, b¢ tfUyen, h¢ truyen d¢og va phanh; tal d Mu lam 
vi¢c ache d¢ rigAD h{lo l~p l"L Vl v~y, m~c dil co elfu true va chile nang khRc nhau nhung 
tat d cae co ca'u d6 deu c6 nhi~u di~m chung thea sa do nguy~n ly d¢og hQc ciing nhU 
thea phuong phap tinh toan, 

So d6 nguyen ly ella cae co Call chinh: NAng hI!- hang. nAng h .... dn, co c!lu quay, co 
cau di chuyen eMn d€, dugc tr1nh bay tren hloh 2.1. Oie co cau va khAu cu6i cung HI. he? 
ph~n ch~p Mnh ho~c la thiet hi qu~n cap lien ket v6i hI) ph~n chllp Mnh. 

~~,_ ••• ~ J" 

2.2 PHUONG PHAP TlNH TOAN MOMEN CAN. LUC CAN CUA CAC CO CAU VA 

TiNH QUY 001 MOMEN CAN. WC CAN VE TRVC OQNG CO 

Tham s6 ca han cua co c~u nAng h~ hang la tai trQng nAng Q. lien h¢ voi suc cang 
tren cap Ss qUlln tren trong toi thea hieu thuc sau: 

S ~ Q+q 
o • (2.1) 

In 11" 

a day q - trQng luqng cua m6c va phl,l ki¢n; inva T\n - ty so truyen va hi¢u su~t cua h~ thong 
rong rQc cua co cau nAng h~. 

D6 dua ra phuong phap dnh chung cho t~t cii ca.c ca ca'u cua dn trl;lc ta coi khAu 
cuoi cua co ca'u nAng h~ Ia tang trong c6 dubng kinh Ds. cap qu~n tren d6 v6i h!c cAng Ss; 
Co cau di chuy6n c6 khAu cuoi Ia Mnh xe c6 duong kinh Dk va h!c can tren n6 Fn; Co CllU 
quay c6 kha.u cuoi la banh rang 16n truy~n dQng v6i m6men cim Mhp ' Co c~u nang h~ din 
(ca CllU thay d6i tam v6i) c6 kha.u cu6i la trong tai thay d6i lam voi c6 duong kinh dn 
DC

s• it,rc cang cua cO cau nang dn tac dl)ng la So" ho~c tang trong toi keo c6 duong kinh la 
DT

o• va it,rc cang d,p tren tang keo Ia SST. M6men can tlnh duqc xac dinh cho cac co cau 
nhu sau: 

* Co CllU nAng h<;l : . M, ~ S D, . 
o 2 • (2.2) 

* Co ca'u di chuy~n: M, ~ F D, 
" 2 

(2.3) 

* Co ca.'u quay: M~=Mhr; (2.4) 
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·) 
,., 

v. "'" ". ~.~ 
: -. 6 '9'. d) 

~C':='=4~k~O~~tir 
• 
~3 

n 

2547 
g) 

Hi"h 2.1. Sa d6 cd" mic cac Cd call chfnh Clio cd" /rile 
a) Cu cdll nting h{J hang ,myl" d¢ng bdng d~ng co di~n J- Mac co',, ; 2· 'pllly "ting: 3- BMc Mil 
can; 4- Cap nang; 5- T,,,'ng tai ; 6- B~ truyln; 7- D¢ng Cd di¥// : 8· Cd cd" ham. b) Cd ctlll 'hay 

dd; 'am vui Mng '/ray dd, g6c II ghUnS Clio cdn ttllyell dr)n8 MlIg dt)ng Cd di~" c) Cu Call nang 

gall "80{WI va Ihoy do; tam wi; trll yl" d r)n8 "hOm . 9- Cdll ngoCJm ; 10- Cap nall g. 11- Cap dl;'ng 

gal/; 12· Cap liang. 13· Tr"-n8 tal, 14- Khup Iy hf/p; /5- Cd cO"/lluilll, /6 - 8 r) Imy''' : /7- D(jng ca 

di f n . d) Cd call d, dillY/II bdllg bOn" /8 - Btillh xt'; /9 - Duong ray; e) Cu ccfll ,hay dt/i (alii 1'01 

trb, caw 20- Cadi'" (II e /lllyln , 21· Cap keo; 22- 8Mc (11"-". IJ Cclcau di chuyln Mllg ballh /6p. 23-
BallI, khf IIltl. 2-1 -B~ Iruyi" vi sai.g) Cd eau di Cf"IY/ ,1 MilS b01111 xiell 25- Xfch: 26- Dio Mllh soo: 27· 

Kh&p ddu kl,,/1I clrr/ll chuyl" d~IIS· It) Cu crlu qllOy. 28- B~ Iruy/ll ; 29- 86111! relllS Irullg g'OII; 10- BOIII, 

rdllg 1611. J} Cd cou quay trll}"/lI d~lIg MilS cdp kiQ. JJ- Dio 1&11; 12- Cdp kto: 13- Tllilt b! /dill cdll8 edp 

kio. 
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'" Co eau thay d6i Him vai (nAng h~ dn); 

a) Khi thay d6i d(l nghieng eua dn: Me 

b) Khi di ehuye'n xe toi theo dn: 

= se D~ . 
• 2 ' 

= ST D; . 
• 2 ' 

(2.5) 

(2.6) 

N€u ky hi~u ne la t6e dq quay ella khAu eu6i (tr6ng tiJi, Mnh xe di ehuy~n hay pMn 
quay eua dn trL.1e) tfnh bang vg/ph, hi~u suat ella bq truyen 11"(f thl eong suat truyen dQng 
eua dt)ng eo la: 

(2.7) 

trong do Me - m6men tfnh bang kG.m. Gi<i tri nh~n duqe cila e6ng suat dung M ll!a eh9n 
cOng suat Pdc (kW), toe dQ quay cua dt)ng co nde (vg/ph), ty so truyen cua h¢ thong gifra 
dQng co va kha.u cu6i la: 

sau: 

Ode. 
I = , 

n, 

Ty so truyen bang deh cae ty s6 truyeo tMnh pMn: 

i = ili2 .. .iT_liT' 

(2.8) 

N€u h¢ thong c6 nhieu trL.1e truyen dt)ng thl x<ic dinh m6men cho tunE trlJc nhu 

(2.9) 

trong d6 111,112". 11T - hi¢u suat eua tung co eau truyen. 

Toc d() cac trlJc duqc xae djnh nhu sau: . . 
01 = 0c·11; 02 = °112 = °"1 112 ; 0 3 = "212 = 0 01 1121,. 

M6men ham tr~n cae trlJc nha hon momen chuy~n dt)ng vi e6 slJ" can tro ehuyen 
dt)ng eua cac cO cAu. Khi do m6men ham tinh theo: 

MH M,~" (2.10) 

D6ng thai chung ta co: 
M' 
M" 

Hi¢u suat ella btl truyen: 

M' , M~1"b = Me 11\ 112 • 
11 1112 

(2.11 ) 

Hi¢u suat cae thanh phan clla cae co eau co the chqn IIong khoiing 0,93 +0,95. 
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T6n hao rna sat Fm. khi co Call lam vi¢c co the phAn rhanh hai thanh pUn: Ml')t 
thanh phAn khOng d6i F;, va rnl')t thRnh phAn thay d6i ty l¢ vai tM F; •• ta c6: 

F -F" +FT ms- ms ms 

Truong hqp phl:l tai nhc. co the coi F ms = F;, 

Truong hqp phl:l tai 16n c6 the coi Fms = F~s 

(2.12) 

Ne'u tr9ng tai nAng HI. Fo thi tr9ng tai toan ph!ln 18. Fs = Fo + Fm. va hi¢u su.!t nAng 
tai du'lc tinh: 

F 
11= G 

FG + Fms 

Nhu v~y co the xac dinh t6n hao rna sal qua hi¢u sua:t khi nang: 

F" ~ Fo I~~ ~ Fo(~-I) 
va hi¢u surt khi h~: 

I 
2--

~ 

(2.13) 

(2.14) 

Nhln chung hi¢u suat 11 khi nAng va hi¢u suat 11' khi h~ chi khac nhau nhieu khi 
hi¢u surt tMlp. D6i voi cO c.!u nAng h~, hi¢u su.!t clla bl') truyen co khi khi h~ nhc. hon hi¢u 
su.!t khi nAng (11' < 11). Khi hi¢u suat nAng 11 :-:;; 0,5 co c.!u tro n~n tl! phanh va gia tri clla 11 
phI,! thu('lc vao tai tn;mg. 

H~ s6 d~c trung cho rnuc n~p tai: 

va ta co: 

20 

T6n hao rna sat du'lC xac djnh nhu sau: 

F-F"+FT .. , -... m.' 

Fm. = a.F~" + b.K.~m 
a d1y a va b Ht d.c h~ s6 kh6ng d6i. 

Khi nAng: 

a 
I---b 

K 

I 
a 

l+-+b 
K 



Khi (ai trQng la djnh mile TJ 

Do v~y khi nang: 

~' ~ 1 - a - b 
VI v~y hieu suat khi nang tid tr9ng bat ky co th~ tfnh theo hi¢u su~il khi uii tr9ng 

dinh mue. 

Khi nang: 

80 

60 

40 

20 

o 

l+a + b 
a 

l+-+b 
K 

a 
l---b 

K 
I-a - b 

/' 

r-/, /L 
// 

1;1; ~ 
;/(;;;: ,/' 

~ 

~ ~ ~ 
V V 

I 

~ 
I 

I 
I 

0,2 0,4 0,6 0,8 

, 

80 

70 

60 

1,0 
Hlnh 2.2 Fli¢u SlIlft Clla d¢//g C(f lIal1g rtii kluic nhau 

Q 

Tren hlnh 2.2 cho biet hi¢u su.1r cua eo cau nang tai tr9ng bat ky phl,l lhu¢c vao 

hi¢u suat khi tai trQng djnh muc TJdm· 
Nhu v~y di~u ki~n Hun vi¢e eua di)ng co se phl,l thuQc vao vi¢e na.ng h<;l hang va de 

tai 16"n hay be. De na.ng duqc trQng rai FCi d¢ng co phai co momen: 

MO' ~ Fe'
V

, (kG.m) 
21ffi.~ 

(2.15) 
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a day n Iii toe dQ quay ella p~lDg co (vg/ph); VG 4 toe dQ nang hang (m/ph); 1l~ hieu suii[ 
ella eo Ci'lu doi v6'i lid trc.mg nay. 

Khi h~ tai ni).ng: Che dQ lam vi¢e eua dqng eo phl,l thuQc vao viec Uli trQng c6 vuqt 
qua (hrqc ma sal Irong cO du hay kh6ng. 

Khi ha tai nhl,', kh6ng vUQ't qua uUQ'c ma sal clla cei cau, m6men dong eO phai ..,inh 
ra iiI: F -F M d,,= m< GV. 

2 " nn 

vi: F-F(~-I) "" - (, '] 

nen: MO' ~ Fe Y, [~-I-I] ~ Fc Y, (~_ 2) 
2ITO 11 2ITn 11 

R6 fang rang MJe se duong khi TI < 0,5 . 
Neu K:'O; 0,15 (]()ng co dn phai t~o ra momen ham M eo toc dQ h~ hang nhat djnh. 

Doi "oi co cau di chuye'n va co cau quay eo Iht tinh 10::1n tuong tlf nhu tren va dn 
chLl y dng khi nang, h\1 can cac di~ll ki¢n thu uuqc cung luang tu nhu khi nang ha hang. 

Vi¢c Ilnh to,in ehe do tinh va che dQ dong cua cae cO cau dW1C su dung khi phan 
tich chuyen dQng ct'!a cae philn tii Irong cae eO cau cling nhu dti xac dlllh tai etta chc dc) 
xac li)p khl \'1)0 toe eua tat ca cac thanh phan eua co cau kh6ng Mll. 

2.3. TiNH QUY £)01 £)0 CliNG YEU CAU cUA cAc CO CAU TRONG H~ TRUYEN 

£)ONG cAu TRVC - CAN TRVC 

D6i vei mtlt ehi tiel chuyen dong quay ehju tae dQng boi momen xoAn M gil:y fa bicn 
d~ng eang cua tai trqng Q day cap bie"n di;lng dai. Khl l110mcn vii life hel lac dQng do t{nll 
dim hoi clla v:tt li¢u de chi tiel her bien d~ng neu cac ehi tle"r do e6 uti dQ eung. 

Nguyen nhiln ta clua ra M so cung vung eua cae ehi liet 13. I)' so giCra mbmcn XO.tIl va 
goc xoan duoe t{nh: 

trang do: K - dQ cling vung; 

M 
K ~ - (kg.m/do) 

rp 

1'vl - ml'1!l1en xoan (kg.m); 
rp - g6c xo&n (d¢). 

(2.16) 

Trong co cau Iruyen dQng ta dn phili tlnh dQ cung ella lung chi tiel khi co momen 
ho~c life tac dQng do tai ho<)c dQng CO' gay ncn. 
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III -

II 

IIlIlIl 

K;n 

/ i1!;l 

/~i" 
'~ 

-1-1 
LJ 

Hillh 2 3. So do d(!ng ftle Cliu cdc co' uill trllye'n d(mg 

Ttl sa do dQng il!c trlnh bay tren hlnh 2.3 ta tinh dUdC m6rnen t<).i cac tr\lc: 

Neu tren tr\ic I ph:1n b6 rn6men M[ thl m6rnen trcn tfl,lC II co Mil bang: 

M" 
Marnen trcn tfl,lC III ia: 

Mill 
Marnen trcn tfl}C n ia: 

Mn MI.i[lnlllln 
Cac goc xoan Thanh philn ph~ thu9c vao d9 cung cUa cac phan ttt wang ung trong 

h¢ t[Oyen dQng: 

Tinh goc xoan cac chi tiet khi di).t rn6men vao tr\ic I: 

M[. Mil M ~. m M[ in. 
'1', --,<Pll K 'I '~'n Kolin·II,.". 

K J II Kll 
Goc xO:fn chung do rn6men dat vao tr!,lc I duqc xac dinh bAng t6ng cac goc xoan 

Thanh phan: 

~ _M_l + Mli~.'lllllill + ... + Mgnlli/o 

KI KII K" 

~ M,[ ~, + i;~:" + + i,,~~o ] 

1:)6 cling chung cua tal Cii h9 truyi!n duqc tfnh nhu sau: 
1 I 

1 .' ., " . 2 

__ + ~;,'lllll"l + ... + ~",ll,~ I ~1.'Tlll:T 
KI KII Kn I K" 

Tlnh roan W(lOg tu ta nhi).n duqc goc xoan chung do rn6men hie d9ng tr!,lc thd' n: 
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D6 ClO1g chung duae xac d\nh nhu sau: 

1 
KII == M.J(p == -, --L _Th,,_ 

I Kli~,n 

(2-17) 

(2-18) 

Paiang quan dp ia mQt tmng nhfrng khau ella co c,fu eva sa d6 ct¢og hoc. DQ cung ella 
paiang voj d(l bQi ill, hi~u suat 11n' d(l dili h, d<,? cUng eua cap Ek. 1\. xac djnh nhu sau: 

Sl.r dill ra ella palang voi tai tn;mg Q: 

IIh ~ 
Q.h 

SI! dai ra ella cap: 

III 

Ll!c cang ella co:ip: 

S~~ 
I" '7[\ 

lie s6 dng eva paiang quy dbi Mn v1mh lang tr6ng: 

K == 2 == Q.E,~ == E, r~ 
, 11.1 i,,~"Q.h h.i"~,, 

Goc quay eua tang do ~u dai fa ella d.p: 

II 'I' ~ 
2111 2Q.h 

~ 

D , 
MtJmcn lrcn tang: 

M __ <L 1\ 
Ii -. • 

l,,rltl 2 
D() cling goc cua palang: 

MolAl!' ~ 
Q.D,piiEkFl 

2i"~,,.2Q.h 4h.i,,fln 

(219) 

(2.20) 

(2.21 ) 

(2.22) 

(2.23 ) 

(2.24 ) 

(2.25) 

2.4. riNH QUY DOl MC>MEN QUAN riNH VA KH61 LUONG QUAN riNH cUA cAc 
COCAU 

Khi ffiql Vi).t chuy~n dong deu tfeh ffi!?! dQog nang doi \'Oi Cd cau co nhicu chi tiet (\(lIlg 

nang: 

" J,w: Lm,V' ~ ~- + ---- (2.26) 
2 2 

trong da: J" qJ, va 0), - tucmg ling Ill. momcn qUall t(nh, goc quay, 10e db goc eua v~t th~ bat k),' 
quay quanh truc cua n6 (x ia chi ~6); m, s va V Iii. trQog iL1C1Og, duong cti va toe dt? dai elm v[n th~ 
bat k)' chuye'n dong tjnh tie'n trong h¢ khao sat. 
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Thong thwmg M khao sat d9ng luqng ella h¢, ta phai quy ddi mbmen quan tfnh \'~ tn,Ic 
d9ng ca. Nguyen tie quy dei! phai bao toan d9ng nang, lue iii: 

J,~w~ = L J.w~ 
2 2 

"mY + L.,--' 
2 

Tir do d9ng nang guy deii: 
w' 

J~"J-' 
(I L.." 

y' 
+ "m -' L., , , 

0'
" 

w; 
Dong nang eo the duqe dnh thong qua trc.mg hcqng guy deii cua ht; thong: 

(O~ Y" 
m" ~ LJ, y; + Lm, y; 

" , 

(2.27) 

(2.28) 

(2.29) 

Neu ky hi~u ty so truy~n giUa tnJc noi toc d9 g6c COn voi trl,Ic co toc db g6c (0, bang i ll/,: 

wo 
ffi ~-, 

10;\ 

va toc d9 V x dLIQc thay the bang rx.ffix : 
rw 

Y=r(O=-'-' , " . 
10,"' 

thi gia trt m6men qUiln tfnh quy deSi co th~ dnh bang: 

(2.30) 

(2.31) 

Ghi cluj: Gia trt momen quan tfnh cua mQt v~t the co kfch thLIOC hinh h9c xac dtnh dLIQC tfnh theo 
cac cong (huc sau: 

GD' 
J ~ --K"; (kg.m.s'), 

g 
trong deS: G~ trQng lLIQng v~t th~ bang kg, g - gia toc trQng twang bilng 9,81 m/s2, D - dLIong kfnh 
bang m; KM - h~ so di)c trung cho s,! ph:1n b6 trQng luqng vat the. I [¢ s6 K~! xac dinh thea ~6 tay 
tra diu. 

Doi voi cac v~t the duqc bo trf ml.m nghicng so voi m~t phang nam ngang va dLIQC ph:1n bo 
tren chi~u dai (vf dl,I nhLI dn ching h~n) co d.c diem dau va cu6i nam each trl,Ic quay voi cac 
khoimg cach Iii. fl va r2 thi: 

G 2 2 
J=-(r, +r,r7 +r1)' 3 " 

V~t the co kfch {huoc hlnh (hap tiet di¢n vubng 4 g6c voi tiet di~n ngang b x b: 

J = ~ b 2 • 
2 

Momen quan tfnh cua r6to d9ng co di¢n va m9t 56 phan tic quay khac co the tra {rung cae 
s6 tay tra cuu hoi.lc tfnh theo c6ng thuc sau: 
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ho~c: 

J = GD' ; (kg.m') 
4g 

mD' J = --; (kg.m') 
4 

2.5. D~C TiNH MC>MEN TRONG QUA TRiNH QUA DC;> 

Trang qua trinh qua dQ, M thong dn cung cap nang luqng khi gia toe va tieu tan nang 
luang trang qua trlnh ham. 

DQ dai chu kS' chuyC:n d(mg qua dQ (hlnh 2.4) Iii. ham so ella momen dLI do dQng co sinh ra 
hoac mamen dLI tae dQng him phanh ham (xem hinh 2.4a, b, c, d). 

Hlnli 2.-1 

(J - 51/ IIiu)' do'i btl" k5'; b - 51/ tlwy d6'i mOll/eli d[(d~lIlg liinli thang; c. e - S(f tlwy 
dO'i momell dt( theo Jrinli tall1 ghic; d - MOlllell dl( co gia tri kho/lg dli'i 

D6i v6i chu ky gia t6c, momen du la hi¢u s6 giua momen eua d¢ng co trong thai gian nay 
va momen can tTnh quy ve trl,lc dQng cu; con d6i v6i chu ky ham lit tbng cua momen ham va 
momen can tTnh quy ve tn:1C dQng cd. 

Trang qua trlnh khai di;lng: 

(2.32) 

Trong quit tdnh ham: 

(2.33 ) 

'd'MnMIl ,. (1 ay ,1' 1 ,1 - mamen khdl di;lng va lam quay true d¢ng co; 

Jo: momcn quan tinh trong quy doi t<;ti day 'PH' 'PH" 
Gan dung ta coi d~c tfnh momen trong qua dQ Iii. dLIong thang: 
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(2.34) 

trong do: t - thai di~m tinh (thai di~m hi¢n I~i); 
t. - thai gian chuye'n d()ng qua dQ; 
tk ::: tn - khi khOi. d\log; tk == til - khi ham; 

MJll
d 

va M'hic' - gia tri mbmen du ban diiu va momen dl1 6 thoi di~m euoi ella chuyen 

d911g. (Dau (+) luang ling Val qua trloh khoi dQog, dau (-) eho qua trlnh ham. 

Lu;!.! Ihay dOl momen du co th~ co ba khil nang nhu !>au: 

1) MJ\(d = 0 - wang ling v6i sl! Ihay clbi gia t6e tuycn Ifoh Iii 0 den e,!e d~i (hinh 2Ac); 

2) M,h(, :::: M Jll , - tWOng hqp gia toe khbng dbi (hinh 2Ad); 

3) MUUI :::: 0 - wong uog voi sl! Ihay dcii gia toe tuyen tinh til ql'c d:;ti den 0 (hlnh 2.4e). 

d tfuang hgp Ihd nhAI (Mull" :::: 0) khi rna momen du lang dan thuang xiiy ra khi v~n himh 

cO cau nha d.c khop Iy help, trong d61ufH tang mbmen ph\! thuQc V110 IUal dieu khito kh(tp ly hap 
va (rlnh do ngl10i v~n hanh (hlnh 2.5a va b). 

<: f (!) 

I ' W 

II-~ 
~ ~F-=~t 

a) b) d) 

/~ 

J ~)< c:, 

1/\ 
/ / \j'v1(<:) 

/ / i~ 
i/ 
I. 

I Ii 
III 

f= 'n --, t 

e) 

a - Ndi f...!J1tp Iy hW Tlie d(ing nhwlh; IJ - N6i kMrp fy Il(fp fae d(I/IR ch~"illl, e - Sl/ tf/l(V d(j'i gia r6'c 
va tife £11 {rang qrtd frillh klui"; d{!nR d(JIIg ea killing dong b(J 1"6to [{illg 51)c, d - Sl/ filar ddi gia 16(
I'a rife diJ khi khdi dling d(Jng elf khon!!, dd/lR biJ rdto ddy qlllii/; e - Dal" (f/lli qlla dl} khi dl)ng Ill} 
thol/g I/Jdv phd! (/(llIg ('(1 

Trui:mg hQ'p thu hai (M J ,(" = M Juc ) momen du khOng deli (rng voi khoi d(mg h¢ thong 

duqc thI!e hien bang dQng cO khong dong bt> ba pha (hlnh 2.5e, d), trong truong hap d) duong gia 
toe co d<;lng rang eua t'mg voi sl! thay deli gi~t eva mornen quay "oi mue khae nhau eua di¢n tra 
phl.l. 

Truong h(.:ip th(r ba (M Jt!,. = 0) tuang ling voi vi~e khoi dQng M thong bing dQng co oi';n 

trang h'; may phit dQng ea eu.ng nhu bing dQng ea dot trong (hinh 2.Se). 
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Trong qUi' trlnh ham d;)e tfnh tang mamen ham phu [huoe vil.O ket cau cua co cau ham va 
lufH (heu khi~n qua trlnh ham, 

Phuong tdnh chuyen dQng twng cae truCmg hqp da neu co th€ viet nhu sau: 

Doi voi qua trlnh khai dong: 
rr 

M d" + 
.I" 

Doi "oi qu,'i trlnh ham: 

I 

d" Mil t Mil _ MK 
~~ _ _.2!!.. + _ du ,I~ , 

dt' .II) tH .In 

Toe dQ goe twng qua trlnh lang toe (trang qua trlnh khai dQng): 
d MTT MTT _Mil t 

(J)TT = :;r Ifdt + I J~ d~ ,-dl 
" .I (l t11 

Giai (2-37) ta nh~n duqc: 
d MTT MTT" _ MlT ' 

W = -~ = -"-~ 1 + "" ,I" t'; 
II dt 1" 210t[1 

Xac d~nh Quang dliOOg khi khai dQng (gia toe): 

Mil' M H ' _ M TI ' t1 
CP[I = J-"-" tdt + J d" ,I" ,--dl 

.I" 10 2tT] 

Giai (2-39) voi di~u ki¢n dau { = 0; Tn = 0 va khi t = tTT ' (O-n = (O() , ta e6: 
IT' IT' 

([)TI ~ M dlr t 2 + 
Mdu ,3 

21 0 6.1 (I t TI 

M,:"I'l Mil' _MTT' 

OJ, ~ + "" <I" In 
J " 21 0 , 

Tu d6 suy ra: 

In ~ 

21 0 (00 

MTT' _MIT' 
du d~ 

Quang duong khai dQng cuoi eung duqc xae d~nh: 

--"- +, ," ," t-
[
M',' M','" -M',']' 
21 0 61 0 TT 

Ph:ln tfeh lUo'ngtl! twng giai do<,tn ham, toc dQ g6e dlIqe tfnh nhu sau: 

(2.35) 

(2.36) 

(2.37) 

(2.38) 

(2.39) 

(2.40) 

(2.41) 

(2.42) 

(2.43) 



Olung ta xae djnh quang duang ham: 

VI khi t = tH ,(l)H = 0 thl: 

M" 
-'-'" t 

J " o 

= 0, 

ho~e: 

rp" = 

Suy ra: 

"' -o 

t = , H' W • 
MdU + MdU 

Toan bQ quang duang ham: 

MH- Mil 
(OatH du- dUe OlatH -

61 Ii 

21oro~ 2MH +MH' Ju Ju 41 oro~ 

= 0; 

2M:~ - M:~ t 1 

6J ' , 
21 z M:u +2M:~ 

M7~ + M7~ 6J, (M:u + M7~)Z "3 oOlo (M H + MH")2 
<I" Ju 

(2.44) 

Tren day Ia cae e6ng thue chung, eac truang hqp Cl,1 th~ tham khiio a tai li¢u tra CUll, 

Khi phan tich cae eOng thue a bang tra cUu cho rha:y dng mamen du eo d~ng nhu a hlnh 
2.4d eo rhCri gian khai d¢ng ngan nhllt va gia toe la nha nMt, eon toe dQ thay dOi tuyen tinh. Tren 
d6 thj. hlnh a hmh 2.4c, d dubng toe dq trong thai gian ehuyen dQng kh6ng 6n dinh t~o thanh mQt 
goe v6i. dubng mim ngang xae dinh toe dQ trang thai gian 6n djnh, do Vi!.y t~i thai di€m bit dau va 
ket thUe khai dQng va ham xiiy ra hi¢n tuqng gi~t gQi HI eae nhiiy b~e toe dQ, duqe bi€u dien bAng 
d~o ham ella gia toe hay d<;to ham bl!-e hai ella toe dQ, 

Bi~u thue bieu dien sl.! lien h¢ giUa eae d.p hrqng dq gil!-.t, gia toe va. toe dQ, quiing dubng 
nhu sau: 

do 
rp=-. 

dt 
(2.45) 

2.6. SV PHV THUOC GIO"A MOMEN DONG VOl THOI GIAN QUA TRiNH KHOI DONG 

Giai phuong trlnh ehuyen dQng tOng quat eho phep xac djnh duqe sl.! ph1,l thuQe giUa 
mamen dqng trong giai do~n qua dQ vai thai gian qua d¢, 

De giai quyet duqe bai toan d6 nha:t thiet phai biet duqe mamen can tlnh Me. Ta ky hi¢u: 
~ - momen do h!e tr9ng truang ella tili trQng hang hoa gay nen; 
M KP- m6men do thanh phan ella ll.!e tr9ng truang khi ehuy~n dt!ng tjoh tien va quay ci'l.a eae 

pMotu; 
Mer - momen can tjnh khi ehuy~n dQng tjnh tien; 
MCQ - mamen can tTnh khi ehuyen dqog quay; 
Mm,- mOmen rna sat trong eo ellu. 
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Khi do gia tri momen can tlnh duqe :de d~nh theo eae bi~u thue sau: 

D6i voi eel cau nang h.,.: 
Me ::: ±Mc+ Mm, (2.46) 

D6i voi co cau di ehuy~n: 
Mc == ± M KP + MeT + M.n. (2.47) 

D6i vm CO diu quay: 

Me ::: ± MKP + MCQ + Mm. (2.48) 

Dl1u cQng ung voi hu6'ng chuy~n dQng trong do can vuqt qua h,c tn;mg truemg eua tai tr9ng 
ho~e thanh pban lL.rc trQng truang ella dn (khi nang, khi chuyen dQng len tren theo goe nghieng), 

VI h,c can trong co c.1u eO th~ coi ty l~ v6i momen d¢ng, nen m6men ma sat ~n' co the 
dua vao trong cbng thue tfnh gia tri hi¢u suat eua co cau. 

Momen can 6nh Mc eo the tfnh thong qua Il,fe F, va ban k(nh diim d;:it h,c r,: 

Mcx == F,r" (2.49) 

VI t6e dQ chuyen dQng tinh tien cua v~t the la V"< (m/s), ban k£nh quay Ia r, (m) va t6c dQ 
g6c la n, (vg/ph) tuang Ung "oi dmg mQt tnJc lien h¢ voi nhau nhu sau: 

r ~ _60_V_, ~ _9,-,5_5_V,,-, 
, 21t fix fix 

nen ta co: 

M ~9,55F,V, 
c, 

n, 
Chuytin ,,~ mQt trl;lc oot ky 0 (thubng Ia trl,lc eua d¢ng co ho~e tfl,le co eau ham) co t6c dQ 

quay nn (vg/ph) thl m()men can tinh duqe dnh bang: 

~ 9,55F, V, 
~ 

9,55F V , '. 

10 ... , '1u ... , 

Ho~c khi Hnh momen can tmh bang tclng cae momen can tinh thanh pMn: 

M ~ 9,55" F,V, , ,-,' , no '1UI, 
trong do: ~I/' - ty so truyen giUa trl;lc quay x va twc quay 0, duqc hieu Iil. quan h¢ giO"a toc d¢ goc 
cua trl;lc quay 0 va t6c d¢ goc tren twe x; TJo/x - hi¢u suat truyen giO"a trl,lc 0 va tn,lc x. 

Cong thuc trcn duqc dua ra cho truCmg hQ'p khi II!C can trong co cau Iil. nguqe chieu chuyen 
d¢ng. Neu h!c elm trong cO diu dmg chieu chuyen dQng (qua tdnh ham) thi trong cong thue thay 
VI gia trj hi¢u swit truyen l1()fx dua "ao gia (r~ h¢ s6 can tuc Ia hi¢u suat ngllge. 

Ta dua V1IO phuong trlnh chuyen dQng t6ng quat gia tr~ Mc va EI-hx theo cac bang tra cuu. 
SI! t6n hao do rna sat ty l¢ voi m6men d¢ng do do trong tinh toan thiet ke Sl,f t6n hao nay dUQ"c dua 
vao cac cbng thuc dnh gia tr~ hi¢u swft cua co cau. Khi do ta nh~n dllgc: 
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9,55", F, Y, 
--L..,,--

no '101' 

Khi thay f, bAng 9,55V x ,n~~llx bAng 00 va £~I" bang 
n, 

truoe), ta nhl).n dUde: 

M;r = 9,55 L F,Vx + 
0 0 TJ(h 

2: J n noK 
, i~IX TIo .. )OtTT 

9,55 2: m, Y; K 
ootn flo.", 

Neu Md nh~n gia tf! mamen khai dqng trung bloh ella d9ng co thi khi giiii phucmg trloh 
se nMn duqc thOi gian kh6i dQllg (thm gian tang toe): 

M;T _ 9,55 L F, y~_ 
no '701, 

(2.51 ) 

M6men khai dqng ella d¢ng co kh6ng d6ng b¢ thuang co gia. tri thay d6i VI v~y khi tioh 
toan thuang la'y tich phfin trung bloh gia tri momen. Trang tfoh toan tcuyen dtjng di¢n can tnJc 
cong sua't trung bloh, m6men khffi d()ng trung bloh thuang duqc x<ic djnh thea cong thue sau: 

M!T TB = O,5(MJ~U + Meu6i )' 

trang d6 Mdau, Mew), III m6mem dqng a thai diem dAu va cuoi ella qua trloh khCri dOng (qua tfloh 
tang toe). Die gia tri tham khao thea sci tay tra CUll. 

GD 2 

Thea lieu chuii'n ky (hu~t vai J = -- ta e6: 
4g 

9,55 "F,Y, ~M 
"" c-no 110/. 

Nen neu guy ve tnJe d()ng co tat ca cae phan ti'r ehuy~n d()ng quay va ttnh tien e6 the nh~n dUQ'e 
eong thue sau: 

O,105n oGD' 
tTl = 4g(M;T _ Me) 

trang eong thue: GD2 do bing kg.m 2 va M~ ,Me do b.1ng kG.m. 

Trang h¢ SI phan tfeh wong tl!, ta tfnh thoi gian khC1i d¢ng nhu sau: 

O,lOSnornD" 

4g(M;T -Me) 
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trong d6 mD2 do bang (kg.m), (M:T - Me) do bang (N.m), con dem vi do clla mD2 va GD2 1.1 nhu 

nhau. 

Trong qua trlnh ham phuemg trlnh rnb ta ohu sau: 

_ M" = 9,55, F V n _') ~o" EM" _ 
d L... ,,'10 .. , L...'·2 H 

0 0 101, 

Kh' h b' 9 55V . b' ,M" 0\ K I t ay r, ang' x, n,101' ang 1\) va EH = - = (dau am a tmoc 
t" 

= 9,55'FV _ 9,55'm V' K _ 0,105n",) ~"cK 
L... ' ,110,', L... ' ,1101. L... ' ., 

no nUtH tH 10/' 

Marnen d9ng M~ 1.1 marneo ham thl thai giao ham duoc tfoh nhu sau: 

~,52Io\V,2'10i,K+O,105noIJ, :,Ol' K 

t 00 1"1< 
Il = 

M" + 9,55 'F V 
d L... ' ,'10i, 

no 

(2.52) 

Quang duemg trang qua trinh khai d90g (tang toc) va ham c6 thli xae dioh rhea cae Cbog 
thuc dugc dua ra troog cac bang tra cUu. 

, .. , ~" . ~'-' 

2.7. SV QUA TAl CUA CAC PHAN TU TRONG CAC CO CAU CUA CAN TRVC TRONG 

QUA TRiNH QuA £)0 

Thanh phfin rnbmen quan dnh co ban ohat trang cae phAo tu dan d¢og elJa do trl:lC dugc 
t~o ra tu rnbmeo quan ttnh clla rbto dQng co va cae phan ttc d60g {rI,IC voi rata 

Trang thoi giao chuy~o d¢og chua 6n dioh tren to~m bQ cau truc dQog hQc ctia cac cO cau 
t,k dQog Clla marncn UUOC X3C djnh thea phuong trioh chuy€n d¢og tong quat va tang hem mamen 
cao Gnh rn¢t gia trj MJl1 . Do v~y 5e gay oen ap ll!c Ian troog cac co cau, dong thoi t~o oen sl,l' rnai 
moo 100 hem rat ohi~u so voi thai gian lam vi¢c 6n d\oh. 

Sv qu<\ tal ella cac kbau cua cO cau do marneo du la kh<ic nhau. Ngoai ra SI! qua rai caog 
Ion thl bQi s6 ljl clla mamen khiJi dQog dog Ion va h¢ s6 rai cua d¢og cO a cang nM. 

Ta dUa vao cac ky hi¢u sau day: 
M~ - marnen cao {loh tren m¢t kbau dQog hQc Mt ky quy d6i ve rrl:ic uQng co; 

MellI - m6meo du tac dQng tren khau dQng hQC bat ky guy deli ve tn,lc dQng cO ; 

Jo mamcn quan tfnh toao phfin cua h¢ thong quy d6i ve trl:ic d¢ng co. 

D6i v6i m[li mot kh1l.u lubn c6 511 can biing: 

M' = r dwu 
du 0dt' (2.53) 



M6men lOan phiin phan b6 tr~n m9t kh;1u : 

D6ng thm ta co: 

ta nh~n duqe: 

Nhung vi: 

ta co: 

M = M' + M' = r droa + M' 
, ~u C 0dt C 

M = J; (MIT -M )+M' • J d C r 
o 

(2.54) 

(2.55) 

Quan h¢ ella m6men nay vai m6men tlnh sf: de djnh h¢ s6 qua tai d~ng lUC1Ilg d6i eho 
m~t khAu: 

K' = M, =1+ J~ M!, -Me 
o M' J M' e 0 e 

(2.56) 

M6men d¢ng khi khCri d¢ng dU'c;:1e xae d~nh ba.ng b9i s6 momen khai d9ng eua dting CO v6i 
ml"lmen djnh mue b eh~ d¢ 6n djnh: 

M;T = A~~ .Mdm 
(2.57) 

H¢ s6 tai eua dt)ng CO 1a ty s6 eua ml"lmen can tmh vcii mOmen djnh mue: 

(2.58) 

Mamen Me va M~ bAng nhau thi: 

J; ~"' Me -Me J' [A J 
KO =1+ de =1+~ ~-1 

, M' J A ' 
C U ~ 

H¢ s6 qua tai dling eho timg khAu la ty s6 m6men Icing cUa khau nay voi mOmen djnh mue 
eua dling CO: 

(2.59) 
J' 
f(A~~ -A~,)+AJC = 

o 

Cho tMy dng h¢ s6 qua rai dling tilng eung voi 51! lang eua bt?i s6 ei'la m6men khai dqng 
dIng nhu sl! tAng eua M s6 tai eua CO ea'u. 
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i Y , 

1;7 
0 

/ V/ 
/~ 

.,0 ~-~¥~44---+-----1 

, 

/~~ ~ 
~ 

,. 
-l.~ 

'-- . a) b) 

0.' 0,75 0.75 

/lillh 2.6. D6 thi qu(i tal Clla cac klull1 clia caedll 
a - H¢ 56' qlla tai d(Jn8 tl(ong dOl; b - H¢ sri' qllci lai d¢/l8 

Tren hlnh 2.6a va b trlnh bay do thi xa.c dinh sl! thay d6i ella K,1i va K," khi h¢ s6 tai a (hay dlii va 

tx)i so marnen khai dong AJg = 2. 

""" "" 
Qic In,lC 

glila ella bO 
trufin 00 

"" 

D~u ra 
dabO 

Iru~n crJ 

"" Hinh 2.7 Do Ih! lIIinll hqG sit qua rai dIG b¢ truyhl C(J khi Trung qlla Irinh rang roc 

I - B~i lrI,-,ill c(1 khi Clia co cdil nang. 2 - 8f) tmyiln co khf ClIU co Call di chllye"n. 

Til do thi ta (hay rang. (rang cae co cau di chuyt'!n va qllay sl! giam eua m6rnen qua tai dQc 
thea m';lch dong hQc kh6ng nhieu, con (rang co cau nang h;;t sl! qua tai Ian thuang chi xiy ra doi 
vai khAu dau tien sau r6to d9ng ca. 

Khi dua ra vifn d~ qua ali di?ng quan (jnh {rang cae khAu cua ca cau chua de c~p den vi¢c 
Ii trang hi; dn tr\lc - CO' cau - eii cac phan rieng bi~t cua h~ lien kel v6'i nhau bing cac philn hi 
dan hoi (day cap, !rl,lc), cho nen khi chuy~n d(mg kh6ng deu trang cac philn IiI cua h~ xuat hi¢n 
cac dao dQng dan hoi nh6, Irong mqt vi1i twang hQ'p dan Mn sl! tang tiii dang kt cho cac khfiu clla 
co nlu va tfl:lC, con trang truang hop c¢ng huemg co th~ dAn de'n SI! co, 
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Ta [hay rang v6i st! xuat hi~n qua tai do quan Hnh xay ra khi co momen du cho dQng eC1 
ho~c cho eC1 cau ham chu yeu trong qua trlnh qua d9. 

Phan tfch st! lam \i~c eua eC1 cau khi ke den ll,lc quan tinh. lu~t thay dbi momen du nhu 
sau: 

(2.60) 

a day: t - thai di~m hi¢n t<;ti ; 
t. - thai gian chuyen dQng k.h6ng 6n djnh: t = tn, ho~c t = til: 
M va M - gia tr~ momen dtI a dau va euoi thoi gian chuy~n dQng kh6ng 6n dinh. 

tl~.L Ju, 

Lu~t thay deli khae cua momen ehuy~n d(>ng va mbmen du co bdi VI: 
MJ , = M, + MJH , phan tfeh 51! hO'!-t dQng clla he thong nhu hlnh 2.8 thu dUQc: 

M, 
I 

1) ~ MM.x t' 
" 

II) M" 
M . ~ t 

~ '1 Sln-.-; 
" 2 t 

" 
t 

l-cos1t -

Ill) Mill ~ MM" 
t" 

2 
[V) M lv 

MM,,(l-e-),'); 

V) M, ~ 
MM . 1t.t 

M .. s1n - ; 
In 

Vl) M~lax ~ canst; 

a day: 41 - thoi gian tang momen tif 0 den el!c d,!-i; 
t - thoi gian hi¢n t<;ti. 

Neu [lnh toan h¢ thong co hai khoi IU9'Ilg nhu a hlnh 2,gb mQt bo\l.c tt! do wong ling co 1 I 
va 12 hen h¢ v6i nhau v6i h¢ so n6i cUng Ct, d day 1t 1a momen quan tfnh eua rbta dqng co va cae 
chi tiet noi v6i rota; 12 - momen quan tfnh cae phan tu con l~i clla h¢ thong, Khi 11 nho\l.n mamen 
M~b" 12 nh~n mamen d.n Mo tien hll.llh giai phuong trlnh vi ph1l.n mO ta ehuylin d¢ng cua M 
thong d~ xac d~nh gia [rj tai (momen) tac dQng dc'n phan [u dang xem xet clla h¢ thong. 

Mamen dQng 16'0 nhfft xac djnh nhtI sau: 

(2.61) 

& day KJ la h~ s6 d<)ng dUQc xae d~nh bai qua tr'lnh dao dQng, gia tr~ eua he so phu thu6e vao W 
tang eiia mbmen chuyen dQng va thoi gian 41 eua st! tang mamen ehuy~n dQng trong ehu ky dao 
d¢ng tl! do eiia h¢ thong Til, hoi;lc wong (eng vai theti gian tang toc t IT ho~e thOi gian ham tH clla 
ehu ky dao d9ng tl! do eua h¢ thong. 

J1J, 

C,(J, + J,) 
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DQ ion eua h~ s6 ~ phI,! thuqe vaa d~e tfoh Umg mt'lmen phat dQng (mt'lmen ehuy~n 
dQng), duqe dua ra LIang bimg tra euu. 

Dubng eang gia tr~ KJ duqe xay dl.Jl1g LI~n hlnh 2.Be. Ta nh~n tha'y dog khi momen phat 
dqng thay d6i ba't ky thi h¢ s6 KoJ d~u nM han 2. Tr(ln cae duang cang I - IV st! sai khae nhau 
khong ian, con khi (vro) > 2 thi KJ e6 gia trt ga.n bang 1,1. PhlJ rai dQng ian nh.1t khi e6 daa d<'Jng 
v6i h~ s6 KJ bang 2, khi rna (trrffo) iOn han 0,5 thl momen du LIang ehu ky pMt d<'Jng kh6ng deli. 
Trtrang hqp nay tuang (mg v6i su dl;mg dQng co khong dong bq. 

Vi v~y sau nay khi phan tfeh tai dQng eua tLmg co cAu n(ln d~ momen du kh6ng dbi trang 
chu ky ehuyen dQng kh6ng 6n dinh (khi khm dqng ding nhu LIang qua tdoh ham). 
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Hinh 2.8. AliI! huifng ClIQ /11111 thay d6i· Cliu m6men dl)1I81roll8 qlla tdnll 
d<)1/8 lu?c khi co daD d<)ng 

a - Lllt}t t!Jay dd!" killic nhau Clio mOlllen clwY/JI d(JlIg; b - H~; thO'Jlg co hai kh67 h((/7I8; 
c - Gid tri Clio h~ s6'd¢ng pil/.I tllll¢c )·ao dij.c finl! fhay do'i m6meJl cill/yln di)Tlg. 



CHUONG 3. CO SO LY THUYIlT TINH TOA.N THAM s6 DQNG LIJC HOC 
CVA CO CAU NA.NG H~ CVA CAU TRUC • CAN TRUC 

3.1. riNH rOAN rHAM 56 co BAN CllA r~UYEN £lONG co CAU NANG H-!oo 

Tham s6 co ban ella truyen dQng co c1fu nAng h<;l dn phiii tinh toaD til. cOog su.1t, m6men, 
toe de? ella d¢ng co phl,lc YI,l cho vi¢c tfoh chQn so b¢ cOog suat d(log ca. 

M6men ei'm qrc d'.li phl:lC VI,I cho vi¢c thi€t k€ ca cau ham., 
Tu d6 tfoh toaD duqc giiin do phl,l tai d6i vai khoiing d~ch chuy~n, toe de? va thai gian khoi 

dQog ham cung nhu gia toe qrc d'.li eua n6. 

Dl.ic di~m quan tr9ng cila co cil"u nAng h'.l hang til. tr9ng tiii Q (kg), toe dq chuy~n dQog ella 
hang hoa 13. V G (m/s) thea d6 khi biet dUQc ty s6 truyen in eua palang co th~ xac d!nh du'lc. Stic 
cang ella ca.p tr~n trong toi 13. SCI' (kG), toe dQ dai trto trong toi lil VK = VGin (m/s), dui'mg kinh 
ella ca.p Hi dJ( va duang hoh eua tang quan cap cua tm nAng hI DO" (m), lhi cDog suat can thi€t ella 
dQng co phil.i c6 la: 

p ~ Q.Vc 

"' 1 02~"~" 

SV 
" (kW). 

102 . 
~" 

(rong d6: TIc" - hi~u sua't truyen eua b¢ truy~n eCi khf; 
TIn - hi¢u suat truyen eua pal<lng (rang rQe). 

(3.1) 

Tu d6 e6 tM tra eUu trong s6 tay h!a ehQn thiet bi di¢n d~ ehQn dQng CC1 el,l th~ yai toe d¢ 
dinh mue la noc (vgJph). 

Khi (fen tang quan Clip duqe quan nhieu lap, duemg kinh eua tang quan duqe tinh nhu sau: 

D: ~D,+d,(2m-1). 
trong d6 D" dttbng kfnh eua tang ca.p; m - s61Op. Neu tren tang duqe qUa"n mqt lap (m = 1) thi: 

D:' = Do, 
trong do: Do - dubng kinh theo tam eua lOp ca.p. 

Marnen quay tren tang cap duqe dnh: 

S D' 
M, ~ -'-' . (kG.m) 

2 
SO Yang quay eua tang duqe tioh th6ng qua toe d¢ dai eua tang nhu sau: 

60V]( 
n ~ --, • (vg/ph). 

n.D, 

(3.2) 

Khi tren tang dLIqC qua'n nhi~u lap thi t6e d¢ nAng duqe dnh theo toe d¢ eua lap trung 
binh. Qie th6ng s6 khoi d¢ng cila d¢ng CCi va tMng s6 eua tx! ham phiii duqe kiem (fa theo 
m6rnen tuang lIng vrnlOp eap IOn nha't. 

Ty s6 truyen eua tx! truyeo eo khi duqc ",ae dinh nhu sau: 

'G nl)c 
1", = (3.3) 
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D~ xac dinh momen dn thi!!t duqc t~o ra tir eC1 eau ham, khi tfnh tOl,1n nhat thiet ph<ii kE 
den tdn hao rna sat va dua [Mm h¢ s6 dl! trii ham KH• thuang duqe chqn 1,5; 1,75; 2,0 tuy thui)e 
vao ehe d~ lam vi¢e ella dn trl:!e. 

Momen ham can thiet duqe {fnh nhu sau: 
M ' , 

M" - ~~·K· (3A) ., H' 
I. 

trong do: i'M va Tl'M la ty so truyi!n va hi¢u suat Iruy~n giUa tang qWln cap eua tai nang va tfl,lC cua 
cC1 cllu ham. Tinh Io3.n d~ng hqc a tren git1p ta xac dinh duqe tat ca cae tMng s6 eC1 ban cua cO cau 
va tien hanh dl! {lnh d(l oon dc b(l phl!Jl eua no, d.c tfnh toan nay la can thiet de xac dtnh kfch 
thuae cua chUng. 

De x.ac dtnh cae thong so d!)ng eua eC1 cau nang h~, can phai xae dinh Il!c can tlnh trang 
eC1 du, momen quan tfnh quy deli cac pMn chuy~n d¢ng cu.a no ke ca tiii trqng va <'mh huang cua 
n6 tai SI! lam vi¢e ciia truyen d!)ng khi khai d¢ng va khi ham. Khi biet duqe toc d!) trcn tr,!c (ruyen 
d!)ng, ho~c ttic d¢ khi ham no (vg/ph), ty s6 truyen eua bQ (ruy~n CC1 khi i'>1' ty so truyen cua cae 
pala.ng in. dubng kfnh tang qutfn cap, toe d!) nang h~ hang thi co the xac dinh quang dubng chuyen 
d¢ng ella hang hoa nhu sau: 

Quang duang khi khai dqng: 

s -" 
7r.nOD~tH 
120i

n
i M 

(m) hay sTY 

(m) hay 51-1 
v 
--" t (m)' 
2" ' 

Gia toe ella tiii trqng duqe xae dtnh ohu sau : 

Khi khai d¢ng: 

a -
27r.noD~ 

120i
n
i

M
t n 

Khi ham: 

a -
27r.noD~ 

120i
n
i

M
t n 

(mls') 

(mls') hay a = -V dt" (mls') 

3.2. e¢NG H<;lC cUA CO CAU NANG H~ 
3.2.1. Phv lei dQng cue Cd cou nang khi cOn cUng luy+1 doi 

(3.5) 

(3.6) 

(3.7) 

(3.8) 

Khi phan tich sl!' ho~t d<)ng ella CC1 cau nang khi din eUng tuy¢t d6i thi qua tdnh d9ng ehll 
yeu phI:! thu~e vao cap nang. H¢ th6ng khao sat duqe bieu di~n tren hlnh 3.1. H¢ thong e6 hai khoi 
luqng ehfnh: mn la khoi hrqng eua r6to. cae phlln tu trong CC1 du truyen va kh6i luqng 1% eua tiii 
trqng, h¢ so k di,le trung eho kha nAng n6i ell'ng. 

M6 ta d9ng hqe eua eC1 eau nang (xem tren hlnh 3.1). 
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Hinh 3.1. SCI do bilu diill d¢/lg /l(?C cua CCI cau nang 

Phuong trlnh chuy~n dQng c6 th~ viet nhu sau: 

(3.9) 

Tu cac phuong trlnh nay se xac dinh duqc dao d()ng tl! do ella h¢ thong. 

D~ tIm duqc cac dao d()ng cua h¢ thong can thi€t phai vi€t cac phuong LIlnh Il!c d()ng h9c. 
Ll!c pMt d()ng chuy~n dQng dl.lt VaG mTT 1a To = Q + TJu , h!c cang cua tai tf9ng Q dl.lt VaG mG (0 
dily Q nh~n dAu Am) nhu v~y ll!c nay tac dQng cung chi~u vai ll!c quan tfnh. 

Twang hqp phd bi€n nM( (a xem ll!c du trong thai gian khOi d9ng va ham Tdu la bang 

so (M Jv ., = M Jv.) . 

Ta viet duqc: 

mn d:~:T + k(xTT-xG) =Td = Q+TJU; 

d 2 x 
m, --'- - k(XTT -Xr) = -Q. de " 

Dl.lt X = XTT - Xa va bien deli ta nh~n duqc: 

d 2xTT _ d'xG = d'x 
dt=' dt' de ' 

mTT +mG 

mnmG 

Chung ta nh~n duqc: 

d'x 
-2 + m.k.x 
dt 

m 

Q TJu • 
m. + , 

mn 

(3.10) 

(3.1J) 

(3.12) 
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Day Ill. phuang trloh vi phAn mt"! ta khau bi'!n d,,"ng dan h6i. Giai phuang tdnh ta tlm duqc 
'Ung h/c d~t len khau do co d<;lng: 

pi = k.x. 

N.!u d~t m.k = p2 va m.Q + Tdjmn = q, ta co: 

d 2x 
+ 2. - P x=q. 

dt 2 

Giai phuong trlnh (3.13) duqc nghi¢m tcing qmit: 

x = CJcospt + ~ sinpt + q/p2. 

Neu khi biit dau nang tai cap a tr,,"ng thai tinh co nghia la x = Q/k: 

Q 
x = -

Ta Hnh duqc CJ : 

c, 

dx 

dt 

k 

Q 

k 

Do khi t = 0, ~ = 0, ta co: 

(3.13) 

x = - TJIf cospt + Q + 
k.m.mIT k 

Q + 
k 

T 
o, (l-caspt), 

k.m.rnn 

F' = x.k = Q + To, (1- caspl) = Q + 
m.mIT 

Gia tr~ c\!C d,,"i clla pl co duqc khi cospt = 

F' 
M" 

Khi rna Tdtl = (j)oQ. thi: 
, me 

FM" = Q(I + 2Q'o ) 
rnG +mn 

Tdtl rn G (1- cos 
mn +mG 

-1 

(3.14) 

(3.15) 

H¢ s6 leu = I + 2(j)(!lld(mG + mn) xac dinh tinh d¢ng hQc Ian nM't khi n .... p tai cua khau dan h6i, 

trang di~u ki¢n nay tai bAt dau ~i thoi di~m khi da.y eap da: cang hoan toano Khi cospt ":/:. -1 ta co 
the d~ dang dnh h!c tac d¢ng t .... i ba.'t ky thoi diem nao. 

3.2.2. Ph~ tai dt>ng co tinh den ov billn dc;tng cua clln tr~c kim lOc;ti 
~~~~~_~~~~~~_~_~_~~d~ 

ra bi'!n d .... ng. Ta can pMn tich hi¢n tuqng nay nhAm tinh chQn thiet bi cung nhu co cA'u di~u khien 
va each thuc v~n hanh. 

Xet h¢ th6ng voi ba kh6i luqng lien ket duqc tdnh bay tr~n hlnh 3.2. 
co the dan gian hoa: bai toan vi Iy do rAng d6i voi co citu na.ng h .... kh6i IUQ'ng mn Ion han 

rAt nhit!u so vO'i rna va mJ( da: quy d6i v~ tTl;lC d¢ng co. D::l do ngay ca khi co dao d9ng m,,"nh cua 
cfuI va tai lrQng cung kht"lng anh huemg nhieu den sl! lam vi¢c cua dQng co. Mt"!men quan tinh trin 
lrl,lc d¢ng co lruyen d¢ng duqc tinh : 
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J ~[~+ m,r;). 
o .2 ·2 

10/ x 10l x 

(3.16) 

H¢ th6ng nhu 0 hlnh 3.2, baa g6m hai b~c tl;l' do, vi v~y M khao sat dan gian va thu~n ti¢n 
ta coi kh6i lm;mg eua tlii trQng ~, cua cAn mK th6ng nhAt nhu mlit kh6i htqng m. llH!C nghi¢m chi 
fa ding vi¢c dan gian hmi nay gay fa sai 56 kh6ng IOn bbi vi tren palang tOi dao dQng tat dan rtft 
nhanh. 

Hlllh 3.2. Sod6 d¢lIg hQc eua CO'nfu nang khi caxil din a¢ ublz cua ctin 
theo ba giai dOfIn 

Chung ta khao sat qua trinh nang tai trQng cho phep. Giai do~ tM nhat tir sau khi dong 
dl)ng co cho den khi cang cap. ThI1 hai Hit d. cae co cau tham gia ho~t dl?ng cho den khi ll,Ic tren 
m6e tang tit 0 den Q == meg. Giai do<;tn tM ba 130 giai do<;tn nang tai. 

D€ tim cae th6ng 56 eua qua trlnh dao dQng, dau tien ta xac djnh qua trlnh dao dQng tl,I do 
thea phlIang phap Lagrange (3.17), ta xac djnh duqc cae dao dQng tt! do eua h¢ th6ng, con khi v~ 
tnii bang IQ'c (m()men), thl xac dtnh duqc dao dQng cu6ng bUc. 

De vi€t phucmg trlnh Lagrange: 

dW, _ aK + aw, ~O, 
dt ax ax 

(3.17) 

can phai bie't dQng nang Wd va th~ nang WT cua h~ th6ng. 

Phucmg tdnh tren duqc viet trong h~ to~ d¢ chung x cho co cau nang co cae d~ch chuyen 
xK eua trong hIQllg ca.n mK vOi h¢ s6 cU'ng kx' 

Dl)ng nang cua kh6i luqng mK duqc xac dlnh nhu sau: 

W ~m,(dX,), 
, 2 dt 

Th~ nang xae dtnh nhtl sau: , 
W =k ~ , '2 
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Khi d6: 

d'x 
m ,. 
, " dt 

aw~ = o. aWT = k x . 
Ox 'ax. .K 

Phuong trlnh Lagrange duqc viet nhLI sau: 

d'x 
m, __ K +k x, =Ohoac ... de < • 

Day la phuong {dnh clla cac dao dl)ng tJ! do dieu hoa. Nghi~m chung clla phuong [rlnh c6 
d~ng nhLI sau: 

XKO = C1cospt + ~ sinpt = A sin(pt + 8); 

trong do: A - bien dO, p ~ ~ k, - t'n s6 g6c cua dao dong til do; 8 - g6c pha d'u. 
m, 

lUng s6 dch pha.n C[ va ~ ho~c A xac dinh theo dieu ki¢n dau: 

{ = 0; XK = 0; dxK/dt = o. 
De xac dinh duqc dao d~ng cUO"ng hUc do IJ!c P gay nen dn xet Mn gia tri khac nhau cua 

no d6i vm cac giai do~n khac nhau cua qua ulnh nang. 

Phuong ulnh chuy~n dl)ng (Lagrange) trong truemg h'lP nayduqc viet nhu sau: 

d'x 
m __ K+kx =P (3.18) 

K de • K 

Ll!C P c6 the tim duqc a m9i thm diem t trang giai do~n thu hai khi t6c d~ nang la V: 

D{lng cua phuong trinh chuyen d¢ng nhu sau: 

(3.19) 

a thm diem t[ nMc hang len khoi m~t dAt (t = t[) P = kKV.t[. Trang thOi gian do P = 
~g = Q, vm mG - tiii tr9ng; Q - tr9ng ll!c. 

Ttl nhiing phuong uinh do co the xac dinh thm. gian cho giai dO{ln thu hai: 

t = ffiG·g 
: k V , 

Do~n d!ch chuy€n cua co cau: 

mG·g Q 
xK =Vt 1 =--~-=Ycr' 

kK kK 
trong do Ycr - sJ! u6n cong do phl,l tiii Gnh. 
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Trong giai dO'.ln thd ba: 

P == Q == mG.g. 

Khi eai dn va tai trqng 1a rnQt trQng Im;mg Mng nMt rn == fiG + ffiK ehuyin d<;mg eung 
vOi nhau thi phl.lcmg trmh vi phAn rna ta ehuye'n dQng e6 tM viet nhU' sau: 

voi: 

ho~e 
d2xK 

dt' 

, 
+ p xI( = q. 

p2 = kK ; q = mG g = rnG g . 
m rn mK+rnG 

Nghi¢rn chung clla phU'cmg tri.nh (ehU. y XI( == q/p2): 

x" == C1eospt + C2sinpt + ~ ; 
P 

dXK = -C,psinpt + C
2
peospt. 

dt 
Tien hlinh xac dinh cac Mng so thea dieu ki¢n dau; Khi t == 0, s1;1' d~ch chuy~n XK == Yo va 

toe de? dich ehuy~n dxJdt 0= V. 

Thay cae gia tri vaa ta dugc: 

x K = Y CT = C1 + ;, suy ra: C 1 == 

dX K == V = 
dt 

Dodo: 

x, ~ (Yn- ;}osPt + 
V. 
-smpt + 
P 

q 
YCT - 2' 

P 

q 
-,; 
P 

voi p 130 tan so g6c ciia dao dQng tl,l do. 

Vl: 

Thl: 

Tien hanh bien d6i ta c6: 

X K = Yoeospt + ~(l-eospt) + V sinpt = 
p' p 

~Yn[cosPt+,'!-(l-CosPt)]+ V sinpt. (3.20 
p YCT P 

-q- ~ 
p"y <:r 

V. 
x .. = Ycr + -slnpt, COn 

P 

~.~=l , 

dlx. . 
__ K = -V PSlllPt. 
dt' 
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VI tai (j tIen m6c bttng t8ng clla tai tmh va tai d<)ng. con gia tIi sin thay doi tir + 1 Mn -1 
nen: 

COn khi sinpt == -1: 

P:. ~ Q(I+ V~p) ~ 
Tiii tren dn: 

T == kl(xl( = kl«(YCT + V Sinpt) = kt;[mG.
g 

+ fit; +mG V.PSinpt]~ 
p kl( kl( 

~ rnGg[1 + rn';,rn, VgP Sinpt] ~ Q[1 + (1 + :: t~P Sinpt] 

Tm. ~ Q[1 + (1 + ::t~p]~ 

~ Q[1 + :(1 + :: Jrn,;rnJJ ~ QX: 
Cae h~ sf;: 

010 m6c: 

K~ ~ 1 + V ~ 
gV~ 

Chod.n: 

K" == , 

(3.2l) 

(3.22) 

(3.23) 

(3.24) 

Ok h¢ s6 nay tic d!nh khii nang d¢ng cua qua'trlnh nAng cho tnlemg hqp qu..a trlnh nAng 
bat dilu tu thai diem khi d<)ng co de: quay du toc d¢. 

PhuC1Jlg phap dieu khi~n can tI1,lc beu nay co th~ lut"ln duqc ap d\mg. m~c dil theo nguyen 
tac v~ hanh can phiii cang cap nang trUck sau d6 moo nAng hang trong khi toc d¢ d¢ng co tang 
diin Mn djnh m(ic. cac phlm ling d<)ng Mng khi d6 se giam dang k~. 

3.3. MO HiNH NH~N O"'NG MOMEN CAN co CAU NANG H'" HANG CHO CAN 
TRVC 

3.3.1. Kh6i qu6t 

Di~u khi€n h~ thong truyen d<)ng di~n t\l d¢ng su dl:lflg trong can tr\lc hi~n nay thucrng 
duqc xAy dung thea nguyen tile M kin. Toc d¢ c6ng ng~ duqc thi€t k€ nham m\lc dich thoa man 
y~u du hOc x€p mqi lo .... i hang hoa. Di~u khi~n CCJ ca:u quay cAn tn,Ic thu¢c dl.l11g h¢ thong quin 
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tinh 160, toe dQ bien doi eMm. TnIOc day ky thu~t di~u khi~n con nhi~u van d~ h~ ehe', h~ thong 
dieu khi~n lhuang duqe xay dl,lllg thea d~ng SIS0, ngay nay ky thu~t dicu khien vai ~l! trq giup 
eua may tinh, d.c thiet bj dieu khien kha trlnh PLC da duqc ling dung phe! bien, Thiet bi bien deli 
ebng suat phat tri~n vai ky thu~( dieu khil'n tien tien, mb hlnh toan dQng co' kh6ng dong bQ dlIqe 
nh~n d~ng va ling dl:mg trong cac bien tan dieu che thea dQ rQng xung (PWM). H~ thong dieu 
khien xay dl,lllg 1a h¢ thong nhieu dau vao ra (MIMO). 

Oie h¢ thong di~u chinh toc dtj e6 tin hi¢u dieu khien dlIQe tcing hqp Ihl!e hi~n thea yeu 
cau cbng ngh¢ b6c xep hang hoa. Tin hi¢u dieu ehinh m6men cho cae he thong truy~n dQng di¢n 
II! d\ing rna h¢ thong su dl:lllg bien Hin PWM - DQng co khang dong bQ, h¢ thong su dl:lllg ph!,llai 
dQng - dQng Cd khang dong b¢ rota day qUlin hoi).c dQng co di¢n mQt chieu e6 cu¢n noi tiep kich 
lu dQc J~p nbat thiet phai duqc tcing hqp M dieu khien marnen dQng co eho cau truc C!,l the ella can 
tr!,le. 

3.3.2. Me hinh nhC;:in dQng memen con cuo co CQU neng h9 hang 

Dl,Ta vao cd sCi 1y thuyet ve tfnh toan cae co cau dn tr'.lC da duqc xfiy dl,lllg. Mb hlnh nh~n 
d,:mg mbrnen ci'm cho Co' cau nang h\l hang cho cAn trl}.c khbng tinh den bien d\lng ella cAn bieu 
dien Iren hlnh 3.3. 

• 
COIl,.;I:I111 

COW,I.ll1l I 

• 
Clod. ProdU,'1 

C{)n~l;tnt 3 

Hinh 3.3. M6 hlnh nJIIJn d(lng m6men can Clio coedit nang hc;l hdng 

3.3.3. £)Qc tinh mamen con cua co cau nang h<;l hong 

Nh~p cae thong so ky thu~t cila cAn tr'.le e!,llhe cho mb hlnh nh~n d~ng marnen can, eh\lY 
rna hlnh nh~n d~ng Iren Mailab val cae tiii trQng, dieu ki¢n sue gia khae nhau, lmg vai gae 
~_~Bd~~_~b_~ __ ~~4~g~~~~_~~~ 
1a 2,5 s va tren hlnh 3.4b 1a 10 s. 
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CHUONG 4. CO S<l LV THUYET TINH ToAN DQNG LI,fC HOC 
cO cAu DI CHUYEN CVA CAN TRUC - cAu TRUC 

4.1. TINH ToAN DONG Ll!C HQC CO CAU 01 CHUYEN CUA CAN TRIIC 

Co cau di chuyen c6 nhung. thong. so d~c tntng cho chuy~n d()ng 1ft il!c can tra 
chuytn d¢ng Fn, toe d¢ di chuye'n Vn (m/s), duang kinh ella banh Dk(m), va cong sua't dinh 
mlle dn thiet ella d¢ng co truycn d9ng Ill: 

FV 
P~~'-'-' 

102~,,, 
(4.1 ) 

(rong 06: TJ", - hi~u suat truy~n eua b¢ truy~n noi voi trlJc dQog CO, cho phep 11!3 chQn Mng 
CC1 CI,l the Yoi toc dQ dinh mile d¢ng co Ia n~,c' 

VI sl! dn tra chuy€n dQog ph\! thu9C vao chat lUc;1ng duang di, nen co ca'u di chuyen 
can phai tfoh toan voj de gia trj toe dQ khac nhau. 
Voi toe d¢ di chuye'n 1ft V" lhi s6 vong quay dn cho banh, hoi;lc banh xfch voi dlIong kfnh 
banh D~ Ia: 

60V 
n, ~ ~- .(vgiph). 

][.D~ 

'1')' so truyen cua b¢ truy€n co khl dm1c xac dinh: 

Marnen dn thiet qlO fa tren cae banh: 

( 4.2) 

( 4.3) 

D, 
M" ~ F. 2' (4.4) 

each tfnh Il!e keo theo eong suat dtlng ea truy~n d9ng dut;1e dicu ehinh bang each 
tlnh Il!e keo thea dQ bam, b6i vl dQ bam eua cae b9 pMn ehu yeu ella truy~n dtlng voi m~l 
phing duong di, T xac djnh bang h¢ so bam ).1, T = f(J.1) khong the; nho han il!e can ehuytn 
d9ng f n. voi h¢ so dl! trir bam kc (ke lhuong ehqn bang 1,2) : 

( 4.5) 

Marnen quay va ty so truy~n wang ung voi v~n toe di ehuytn dinh mue trong cae 
dicu ki¢n blnh thuang ella duong, Doi voi sl! di ehuytn trong cae dieu ki¢n khae, Mnh xe 
d.n phili quay voi toe dQ khic dlJC1e xae djnh til lue dn ehuye;n dQng ung voi dieu ki¢n d1l 
eho va 5Lr dl,1ng toan ph.1n eong suat dQng ca. 

Khi xue djnh ty ~6 truyen va il!c can ehuyen dtlng dn de q.p den che dQ di ehuyen 
sau: 

a) Chuye;n dong tri!n duong t6t bing phAng. 
b) Chuytn dQng tn~n duong tot e6 dQ doc Ion nha't. 
c) Chuydn dQng tren duong xllu bang phang. 
d) Chuyi!n dong tren duong du c6 dQ doc IOn nhat. 
e) Duong di c6 die hel trung. 
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Doi voi cae din tfl,IC nhat thiet phai duqe tfnh tmin cho mQi lo~i duang ehuyen d¢ng cling 
nhu tfnh toan cae che d¢ ham. Khi dnh toan can tn,lc chuy~n d¢ng thea dubng ray thubng tfnh 
trang dieu kien b) la du cho qua trloh khai thac v~ h~lOh do tn:lC. D6i vai dn tn,lc di chuy&n tren 
ducmg sit nhat thiet phai tfnh (rang dieu ki¢n ducmg di chuyen thea a), b). Doi v6i can tn,lc eli 
chuyen bAng banh lop bam hai, d.n tfl:IC banh ;\fch phili tfnh tat ca cac che d¢ tren, trang d6 che dQ 
b) va c) c6 the hqp l~i. 

Khi tfnh to an chuy~n d¢ng cho dn tn,lc dn chli. y taj m6men quan tfnh cua n6 a 
dau giai do~n khai d¢ng VI tr<;tog luqng cua dn tn,lc filt Ian. D6ng thoi phai tinh den kha 
nang qua tai cua d¢ng Co' di¢n trong giai do~n khai d(lOg. 

Ch€ dQ ham cua dn truc dn duqc kiem nghi¢m a duang doc khi can tn:lc chuy~n 
d¢ng di xuong v6'i v~n toc dUll qua [rlnh ham la Ian nhat. 

Neu sl! can tn) chuyeo d¢ng cua dn tn,lc trang cac dieu ki¢n duang sa khac nhau 

(4.6) 

thl vi¢c tfnh toan toc d¢ chuy€n d¢ng va so vong quay cho b¢ trlIyeO d¢ng nhu sau: 

V' ~ 102P.~, . n' ~ 60V', 
, F',' 'nD, 

V", ~ 1 02P.~, 
F" 

" 

60V" 
n" =--

, ]lD, 

60V" 
n'=--' 

" nD, 
Ty s6 (ruyen dn [hiet ia: 

i'" = °dO = nD,.od' F' = A.F'. '" n" 6120P.Tl' , ' 
'0 

1M =A.Fn ' 

'0' 

1M =A.Fn
n 

Cae ehe d(l ham dUClc xac d~nh tu dc dieD ki~n nhu sao: 

(4.7) 

( 4.8) 

( 4.9) 

(4.10) 

(4.11 ) 

(4.12) 

a) Gili' cho dn tr!,lc ding v6"i taj tr<;tog kh60g chuyen d¢ng tren duang doc Ian nhat va 

c6 51! can tn) nho nhat v6i h¢ 56 dl! trfi': FnH 
::::; 1, I + 1,25; 

b) Ham tu Ill' dn tr!,lc v6"i toc d¢ chuyen dtjng Ian nhat tren duang t6t c6 d¢ doc Ian 
nhat. 

Neu sl! d.n tra chuyen d¢ng nho ohat FnH 
Tj, ty 56 twyen j'M, va hi¢u sua:t truyen 

11M thi m6men ham dn thier HI.: 
Cho dieu Ici¢n a): 

W"D' MH = ' ,Tj" K' 
2·' " 

I" 

(4.13 ) 

(4.14) 
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trong do F,:' ::: f(t l,). vai tH - thai gian ham duqe xae dinh tir Quang duong ham eho phcp: 

Vt 
S ~~"-" 
" 2 

(4.15) 

va gia toe ham eho phcp: 

(4.16) 

St! giai h,!-n tren eua thai gian ham la do khbng co st! tnrqt eua banh xc dn tr~le 
trong qu,i trlnh ham. 

Lt!e can giUa dn true va duo-ng: 
T ::: f(lJ.) ::: GKl'\jJ.IJ.. (4.17) 

trong d6: OK!' - trQng luqng can duo 
\j.! - trQog luqng mang d6i eua phao bam eua din cAu voi trong hrqng toan phan; 

)..1- h~ s6 b,i1n eua cae philn tu di ehuy6n voi m4t duong. 

Dieu ki¢n kh6ng e6 sl,I trugt eo th~ vi€t duqe: 
F"" ~ I(t,) < T ~ I(~). (4.18) 

Ta thay dng qua [rlnh ehuyc'n d¢ng va qua trinh ham ph\I thuQc vao F/ - st! dIn 
tra ehuye:n dQng va h~ so bam IJ.. 

Tli" nhfrng. bitu thue neu tren eho phcp xae dinh tat ea cae thong ~6 ella ea effu oi 
ehuytn eila crin tr\,le meJ"ng tt! nhu da phan tfeh trong tfnh (oan eho ea e;fu nang. 

4.2. ll/C can di chuy~n cua cdn tT'rIc 

Luc dn ma d.n tr\Ic phai khAc phue trong ehuyen dqng FI1 la me)t ham ella trung 
it!c ella dn tr\,le G. trQng tai nang Q. It!c can eua gl6 P~"i , d.n (r\,le chuyen oQng voi g6e 
nghieng (111 nhu {j hlnh 4.1 va lue can quan tinh Pql (rong thoi gian qua dQ. Neu coi h~ ~C) 

can trd chuyen dQng bang UJ c6 the: viet ctuqe: 

Fn ::: UJ (0 + Q) cosu ± (0 + Q) sina ± P~Il" + PqL • (4 (9) 

Dau c(lng tuo'ng ung vai qua tdnh di ehuyen len doc, d[lu trir mong ung voi (\1 

chuytn xuong delc. 
Neu eoi il,Ie dn Iii tclng cae trong It!e thanh phan (G + Q)eos(1, ta nh~n dUlK dac 

tinh It!e dn ehuy~n d¢ng rieng hay It!c keo rieng din co: 

T~ 
r~. = F ± tga ± p. 

(G + Q)cosa ,." 
(4.20) 

trong d6 pg,(, = (G +PQ;'eosa = f(Fo) Ii ap It!e gio tuang doi tren mQt dan vi dien tfeh can 

tr\Ic va eua hang hoa. con P;II la quan tinh wang d6i clla tai. 

H~ so can UJ phu thu(le vao lo~i dn du va tr<;lng thai du2:tng di ehuyen. 

Doi vai can tr\,le ehuy~n dQng duqe tren du2:tng ray d~e bi¢;t thl it!c can t6ng duqc 
viet nhu sau: 
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lrong d6: F J - ll,lc can khi banh xe IAn tren ray; 
F2 - ll,lc rna sat b ng6ng tn,lC ; 
F3 - h!c can xuAt hi¢n giiia m~t d~u va ray; 
F4 - h,rc can xuA't hi¢n iJ do~n duang ray vbng cung. 

(j-';Ul(I. 

01 0 

u 

r:J 

1j:'l1JlJ) 

Q 

0W/ 

Hlnh 4.1. S(! dd rae dfnh momen con khi can tn,le chI/yin d¢ng 
Go 

Hinh 4.2. S(! d6 rae djnh hie con lren cac bOnh eila can c6u 

(4.21) 

---------------------
-----------------~ 

p. 

1)C(~s(J, 

/C/O 

Hai thanh pban ll!c dm d~u F J, F2 ty l¢ vui phl,l tai trang himh tfloh cua can (r\Ie, 
nghla la ty l¢ voi khai luqng dn tn;lc va tai tn;mg. Thanh ph~n thu ba la l,!c can tdng cae 
h,c can cua cae thanh pMn rna sat. Thanh ph&n Day rat kh6 xac d~nh duqc thea ly thuyet. 
Vi v~y de tfoh toan de dang nguai ta thuang dua VaQ m~t h¢ s6 k, do do: 
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(4.22) 

F4 ph'! thuQc vao ban kinh cong R cu.a duong ray va duqc tjoh bloh quan Hl 

_O'ccOS:.c(,::G_+_Q",,) N' G 'I 'b' h" D d' k' h ..' b' h b' f . . t:u 0 - ap uc ella an VOl ray. k - uang tn ngoal ella an ang m, R . 

= 0,0007 - h¢ s6 rna sat cila Moh va ray, r - ban kinh eua ng8ng trl,lc bang m, J.! - h¢ s6 rna 
sat giUa ng6ng tr\lc va Moh (J.! = 0,1 khi Slr d,!ng vbng bi dua, J.! = 0,01 khi dung vong bi 
trcm), thea hloh 4.2 ta co: 

Do do: 

F _ Gof 
1- 0 ' 

-' 
2 

F = Go ~.r. 
, D ' 

• 
2 

F, = G'[ ~. kef + ~.r) + 0~5l 
H~ s6 can 1nJ di chuyen: 

F 2k 0,05 
F= -' =-(f+~.r)+-. 

Go D. R 

(4.23) 

(4.24) 

(4.25) 

H¢ s6 k ph\! thuQc vao lo~i Moh va k€t cau c-ua tung IO{li d.o tfl).C thuang cho trong 
cae bang s61i¢u thl!c nghi~m. 

G6e nghi~ng cua duong ray thucJng la a :::;; 0,50 (tga ::::; 0,01). Khi duong co chat 
luqng 16t va wang d6i ba.ng phang thi tga c6 the: giam til (30 - 40)%. 

Ll!c can tra chuy€!:n dQog d6i vai cae c~n tfl,lC tr~n duong sat co the coi nhu g6m 
hai thanh phAn: 

F = FH .oF Fn , (4.26) 
trong d6 h!c ci'm tra chuyen d~ng thuang cho trong cae s6 tay tra cuu. 

"'H = 0,00{0,6S+ 14+::2V2 +0,0002V'). 

"'n. 0,75; (4.27) 
R 

trang d6: V - t6c d~ bang m/s; q() - tai tren trl,lc bAng T; R - ban kinh cong bAng m. 

Khi tfnh toan cho lam vi~c tren duang nMnh vai t6c d~ thAp, diing nhi~u c6 tM 
ch9n 1:iJTT Ian han: 1:iJn ::::< 0,003. 

Khi ban kfnh cong khoang R == 50 m thi: 1:iJTT = 0,015. 

G6c gioi h~n len doc cua dubng sih a ::::< l,So (tgo. = 0,025). D~ doc clla duang sit 
thuang duqc vi€t iJ d~ng pMn nghin foo. Khi: tgo. == 0,025, i = 25 r,,,. 

Tfnh toan cho co ca"u di chuy~n bang cap duqc bi6u di~n tren hlnh 2.1d, thuang sir 
dl:lflg cho cac ca.n tn,lc c6 xe tfUqt ch<.lY dQc duqc keo bang cap: 

FK = Fn + FH + Fnr , (4.28) 
o da.y: Fn - h!c can chuy~n dqng duqc xac dinh theo e{)ng thue chung eho can trl,lc khi 
duang di chuy~n nghieng, phl,l thuqe vao sl,l uon ella can (a == 1,5°, tgo. == 0,025); 

FH - hi~u suc c<lng cua cae nMnh cap na.ng tiii tae d¢ng len xe con, nghia la: 
FH = SI - S;; Fnr - h!c can do sl,I Yang ci'Ia cac nhanh cap keo nhu tren hinh 4.3a. 
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F" h 
--T-~.. . ...1£ .. 

-rTl1 j, 

F ", I 

"P"~'I'I! 
~l q,.!..- i '-.... c q,-

2 2 

'I 

1/1. 11.;;1 
I 

I 

I 

1 

I 

Hinh .J.3 Sa (16' cu (ui, ili chuv/n (1lIle hf('11 bang cap h;u 
a - Tinh lOan /!.rc keG klli nling: b - Kili di chllyln ballg fhi!?'! bi ki;O tllll.Y 11/(' 

Sue cang ella 51 va 5 i 111. ham ella rai huu feh, s61uang rong roc, d¢ vong cua d.p va 
hi¢u sua! eua bloc. 

Ky hi~u sue caog eua cae nhanh cap M tfoh tung phan di den trong {ai bang SI' 52' 
5w .. , S,_I' S" v6i hi¢u SUa! ella ffi¢t bloc 110 co the viet: 

S2 = Sillh; S, :::: 5 111 2
0; ... ,5'_1 = 5,11,-21\; S, :::: 5 111'-\" 

Do do: 

M~t khac: 
Q + q :::: S, + S, + ... + 5,.1 :::: 51 (110 + 11\ + " .. + ll i

-
2
0), 
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Do 0.6: 

Suy fa: 

(4,29) 

SI,! dn tro do cap keo vong xu6ng duqc x:ic dinh nhu sau: Neu h Iii dQ v6ng, d6 
vong c6 the lay btll1g (0,01 - 0,02)[, a day I lil. dQ dai cua dau d.p va 41. la tn;mg IUQ'ng cua 
d9 dil.i dau OIP, thl phuung trlnh m6men U!.i di~m C co tht vie't nhu sau: 

I I I I 
4, :;'4 - q, :;':; + W",. h = 0, 

Suy ra: 

(4,30) 

Cap keo xe con can giG: a tr\lng thai lu6n cang VI do ~l! gian dun hoi va quan I(nh 
khi keo, cap se mat 119 e:lng, xe con sc ehuy~n dong kh6ng deu (hi gi.1t cue). Dc cap dl.tqc 
giG: cang rang f<;le dau cap dn duqe Ireo dan hoi. LlJc 10 xo dl.lac tinh: 

P>2fk . (4.31) 
Hill1h trlnh 10 xo dn dam bi'l.O M co the bil l<~i d9 gian dan hoi theo thai gl.m litm 

vicc cua cap, va dl.l9"c xae dinh theo dinh lu~t Guka: 

III = 2t~1 
EF 

6 day: EF - dQ cling eua d.p ; 
2[ - 119 dai dp toan ph an khi xe con 0 phla ngoai. 

(4 32) 

o dn lrl,le ~lr dl;lI1g bo d[iy thuy lue J.C di ehuy€n xe ehl:\Y d<;lc dn co kho khan hun. 
Nhung ang dllllg deh mae cap da eap, van de dW1e giiii quyet voi quang dubng di c!llly~n 
wang d6i dai (hinh 4.3). Ne'u d9 dai Quang dieh ehuyen ta II eon hanh lrlnh cua tay bicn 
13. /(1 thl bQi so dn thi(t 13.: 

Neu h,rc lrcn nhinh cap k!~o 13. Fk ' thlllJe tren bQ day thUy IlJc la: 

r == F.h 
COl h ' 

" 

(4,331 

(4,341 
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6 day T1.- hi¢u suat clla hQ h(>i. 

D6i voi dn tnJc chuy~n dQng thea dia hlnh (Mnh xe ham khi, hay Mnh xich) thl 
h,rc can dUQc xac dinh thea lo~i duong rna dn tn,Ic chuy~n dQng. 

Cac dn tn,Ic dn ph,lj co t6c d(> M vUQt qua cac h6 trung cua m<;i.t duang voi goe 
a = 15°, tga = 0,268. 

PhlJ. tai quan tinh co the dUQC xac djnh nhu sau: 

FUll = m.a 
6 day m - khoi lUQng; a - gia toc. 

(4.35) 

Khoi IUQ'ng quan tinh cua dn tn,Ic la t6ng khoi IUQ'ng clla dn trlJ.c va khai lUQng 
tai tn;mg: 

G+Q 
ill, ~-- (4.36) 

g 
va khoi lUQ'ng cva dc phan ti'r chuy~n d¢ng eua dqng co va b¢ truy~n co khi mo. 

Khai hrQng quan tfnh thuang khang dUQc tfnh toan eho cac d.n trlJ.c dung d¢ng co 
dot trong. Doi v6i cac dn tn,lc dung dQng co di¢n M truyen d(lng cho cac CO cau d~ch 
chuy~n quan tinh cua rota va cac co cau dUQc kh&c phl!c boi momen du eua dqng co. 

VI v~y phlJ. tili quan tinh khi ehuycn d¢ng co th~ dUQc tinh nhu sau: 

G+Q 
FUll =--.a 

g 
PhI! tai quan tinh rieng: 

G+Q a 
fUH = .a =-

g(G+Q) g 
Khi dn tinh toan cac thong s6 quan tinh khang chi rieng cho can trlJ.c rna ca h¢ 

truyen G¢ng co th~ lam nhu sau: 

Neu mamen quan tinh ph an quay cua dqng co va cac co cau Ja kJJ, kg.m.s" (voi M 
s6 k, "'" 1,1 -7 1,2 tfnh ca momen quan tinh co cau n6i toi philn quay cua dQng co), dQng 
nang cua h~: 

, , , 
(0- 7t n 

W, ~ k,J2~k,J 2x30' 

Kh6i lUQng quan tfnh mil guy d6i thea kh6i lUQng can trvc, chuy~n d¢ng vai v<;i.n 
toc v (m/s) co th~ X3c dinh tlr phuong trinh can b~ng dQng nang co tinh tai t6n hao rna sat 
xac djnh hoi hit;ll suat Clla hq truyen cO khi 11: 

2 2 2 
ka~ =mov 
'2.900~ 2 

Suy ra: 

(kG.s'/m). 
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Khi ~ ~ 0.9: 
n' 

IDo =kJa--, 
\OOv 

Phll tai quan tinh trang thai gian l!lng toe: 

FUll =(m j +mo).a=(G+Q +kJJ~).a 
g \OOv 

PhI,! [iii quan dnh dan v~ luang d6i : 

(kG). (4.37) 

Luc can chuy€n d9ng rieng cho de dn tfl,lC thuang duoc cho duui d~ng bang. VI 
ty s6 truyen ella co cau d!ch chuyen ty l¢ thu~n vai ll!c can dich chuy€n, viLng chuytn dich 
toe dQ trong giai do').n chuy~n d()ng 6n d~nh can thay doi trong khoang: 

,Clin trl;lc banh hoi"" 6,3; 
Can tn,lc btinh xfch =:: 5,2. 

4.3. DONG HQC CUA CO CAU 01 CHUYEN 

Trong qua tdnh qua dl}, chuy~n dqng ella co cli'u di chuyen se xuat hi¢n phI.! tai 
dl!ng do SI! dan h6i ella h¢ truyen dan. Qua trlnh d6 se duqc khao sat khi kh6ng Hoh toj sl! 
dao dqng cua tai trQng treo tren moe va d. khi co sl.! dao dqng ella rai trQng treo tren m6e. 
Truang hqp thu nhat tuang ung voi khong c6 tai tr9ng treo tren moc hoac co tai trQng treo 
tren moc v6i day {reo ngan. 

4.3.1. PhV tei dUc;lc treo tren day ng&n 

Trang dnh roan ky thu~t thuong SU dl:mg phuong phap gan dung, kh6i iUc;1ng clla tai 
trQng mG coi nhu duc;1c noi cung voi trQng rai cua dn mK' Hai tai trQng d6 coi nhu thong 
nhlit thanh m(Jt tai trQng m. H~ th6ng khao sat co d~ng nhu tren hlnh 4.4 gl)p i~i con hai 
IOl.li kh6i ilIqng, khoi luqng m quy ve banh xe, khoi illc;1ng cua rota va cac phan ti'r quay 
cua Cd cliu mn cilng quy ve banh xe. Olc phan til ghep noi cd khl nhU' cac lrJ,lC, cac khop 
dan hoi ia cac khAu dan h6i voi de? cung chung kM • Tl.li [hoi di~m t, djch chuy~n khoi iU'(;mg 
mn ia Xn, dich chuyen khO'i ilIqng m Ia x. 

Phudng tdnh chuyen d(mg duc;1C viet nhu sau: 
d'x 

m __ TI +(x -x)k ~O· 
TI dt' TI M ' 

d'x 
m --+(x -x)k ~O· de TT " , 

(4.38) 

(4.39) 
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0'TT I 
~\ 

~t~~~~~~'~;;~;-~"7"~' 
Hinh .; A, Sa do' dQIJg iJQc Clia ccr crill di elUlyell kili Ir(Jllg tdi /lang dlWC Iren 

tn'l! day ngJ/l 

Giili cae phuong trlnh nay sc xae djnh duqe (lin so dno clong til do cua h¢ thong. De 
xac dinh dl1qc dao dc)ng el1fmg buc eua he thong thl v€ phai eua phuong trlnh ehuytn dQng 
dn phil, viet th~m il!C dQng hQc, dU(K xac cl!nh biing ehinh mbmen uQng cua dQng co eho 
de phiin til quay clla co diu. Con doj voj dn tn"le bang it,Jc can dieh ehuy~n, iuc gia toe 
quy v~ banh xe Iii. hii.m so mbmcn du eua d<;Jng co. Neu eoj n6 khbng dui wong dng v6i 
twang hQP ve tren hlnh 2.4d, il!c nily HI T, con ll!c can rinh chuytn d~ch lit F. Nhll \'~y il!e 
d~e trung eho mamen toan phAn ella dQog cd btl.Og T + F. C6 tht vie't duqe phuong trlnh vi 
phan ma ta chuy€n dQng xac l~p eho Hcog Ihanh ph.in khoi iuqng nhu sau: 

NhAn phuong trlnh lhd nhat voi ffiK' phlloog trlnh thil hai v6j mn va tril phuong 
trlnh thu nhi1t cho phl10ng trlnh Ihu haj ta c6: 

(
d'X" _ d'X) m+mn k ( _ ,)_ 
--c~,'- 2 + M xn x-

dt dt m.mTT 

= (T + F)m.+ _F.m...!:::L = _T_+F m+ m'l r 

Cae phuong trlnh vi phan d6 X,lC clinh St,J bie"n d<;tng Xn - x cua khop dan hoi, do 06 
luc P, *- k\1 (XII" - x) ia uii eua khop do. 

, . m+mn 
trang d6: XTT - x bang X,,: Kh\ ky hlCU: kM bAng p2 va 

- . m.mn 
_T_ + I' _n_l_+_ITI-,-nc 

bang 
mTT m.mn 

q thl vie"t duqc d<.tng p\nwng trinh don gian: 
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d2xo 
--+PXU -q:=O. 
dt' 

Nghi¢m tOng quat ella phU'ong trlnh co d{lng: 

Xo =C1 cospt+C2sinpt+~. p2 

Ti~n hanh dc dinh cac hAng s6 theo di~u ki~n dh. 
Trong thai gian dAu wong ling v6'i SI! chuyin dieh ella cac pha.n ttr dU'qc n6i tiep 

xuc v6'i nhau va mOmen cim bAng mOnen can ben ngoai khi t6c dl) bing O. Do do khi t :::: 
Ova (XTT - x) kM := F, ta tfnh dlIQ'c: 

Cu6i eung ta e6: 

F q 
C'=-k --2 ;C2 =O 

M p 

Xo =xTT -x =(~-~)cosPt+~, 
kM P p 

a dAy P 13. tAn s6 dao d¢ng: 

FT = kM(X TT - x) = kM( W -~)cosPt + kM '; = Wcospt + kM '; (l-cospt). 
kM P P P 

Thay gia td q vao biiu thue tren ta eo: 

ho~e 

V 6'i: 

T.klo! + W.k", m+mn 

F, := Fcospt + mn m.mn (1- cospt) = 
P' 

T.kM F.kM m+mn 
= ,(I-cospt)+Fcospt+-,- (I-cospt). 

mTTP P m.mn 

Khi thay p2 vao thanh pha.n thu hai cu6i cung ehung ta nh~n dlIQ'c: 

F, = T.kM,(l_coSPt)+F; 
... , mnP 

F1",,-, = 2T.A + F. 

rn k +mrr +mG 

(4.40) 

(4.41) 

(4.42) 

Qua cae bieu thue tren chung ta {hay rang, di giam dlIQ'e lI,e dl)ng trong cae cO cau 
di ehuyin dn phai tang kh6i llIQ'ng mn. VI v~y phai ch~ t{lo puly cho phanh dai 16'n. 
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4.3.2. Khi co s\f I~ch cua tai t";>og hdng hoc thea phuong th6ng dUng trong quo 
trinh quo dQ 

Trang giai do,!o tang toe ban dall tai trQng chua kjp djch chuy~n nhu a hloh 4.5. SI! 
dich chuy~n eua din vai kh6i luqng ffiK va khoi luqng ella pMn quay mn bang XK. ~'I! djch 
chuyen eua tai trQng mG trco tren can 1ft XG. h!c quan tioh coi nhu kh~ng d6i. 

Phuong trloh vi pMn rna ta chuyen d¢og ella dn va tai trQng nhu sau: 

( )d'x, T 
m", + mn --+ mG .g.tgl{l = ; 

dt' 

( 
d'x, d'Xe) me -,- - -- = -mG·g.tg'V· 
dt" de 

N€u do l¢ch nho ta co {h~ viet duqc: 
x 

tg'V=f' 

v6i I - de? dai treo h~lllg hoa. 

ho~c: 

---'1x. 
Hi/lh 4.5 So do" d(lng h9c clia cd CUll di cllIIvtil klli /d! fr91lg freo tren cdp dJi 

CQng cae phuong (floh tren v6i nhau ta c6: 

d2XG 2 
---+p XG =q, 

dt 2 

v6i tan so dao dQng eua tai trQng: 
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h0<\ie: 

Nghi~m chung Clla phuong trloh e6 d<.tng: 

Xu =C 1 cOSPt+C2sioPt+~ 
P 

Di~u ki¢o dau: Khi t = 0, XG = 0, (dx(] / dt) = O. Do d6: 

Xc =C j +~,suyra C 1 =-~;C2=0 
P P 

Cu6i cuog ta nh<)n duac sl1 d~ch chuy€n ella tai: 

Xc; = ; cospt+-; =~(l-cosPt). 
P P P 

SI! l¢eh Ian nhat khi: 

eOS~(l+ ffiG ).t=-1, 
1 ffiK +ffin 

2T.! 

Toe dl/ ehuy€n dQog cUa tai tf<;lOg: 

dx, q. T.! 
- = -Slopt = -;------c 
dt p g(ffiK+ffiTT+mG) 

I 
~ T.I--,-----cc-------, x SIn 

g(mK +ffiTT)(ffi .. +mTT+mJ 

~ ffi .. +m,.] +mGt 
I ffi .. + mTT 

(4.45) 

(4.46) 

Nhu v~y qua cae ebng thue eho thay rAog [oe dQ ella tai [r<;log ty l¢ vai ll!e d(mg va 
ngoai ra ty l¢ vai can b~e hai dQ dai cap treo. 

d'xK _ T ffia g B -x = q - x 
dt ' ICC ffiK +m TT ffiK +ffiT, 

D€ lam sang t6 sl! djeh chuy€n Clla dn tnJ-e thay gia trt XG vao phuong trloh djeh 
chuy€n d.n tn,lc ta e6: 

d1x .. 

dt' 
q - B"- + 

p' 
q 

B-eospt· • • p 
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&. B q B q · C - ::::: qt - -t + -smpt + I' 

dt p' p' 
Khi t ::::: O. Xl< ::::: 0, (dx]{ I dt) ::::: 0, do d6: C1 ::::: 0, 

t 2 q t
2 q 

Xv =q--B---B-cospt+C . 
... 2 p2 2 p4 2, 

Khi t ::::: 0, XK ::::: 0 va C2 ::::: B(g /p4 ), 

Do d6 51! djch chuy€n: 
t 2 q t' q 

x =q--B--+B-(l-cospt) 
~ 2 p' 2 p' ' 

v6i: 

q ::::: T ; B := rno g ; p' = ~ m~ + mnmQ 

mK+rnn mK+mn ' I m~+rnTT 
T6c d¢ djch chuy~n (dx]{/dt ) da: duqc xac djnh a trl!n. 

4.3.3. Khi loi IrQng dl1QC Ireo b&ng day co d(l doi dong ki 

D6i voi truong hqp khi tid tf<;lOg duqc treo bang cap dai thi nhung cong thue n~u 
tren khong du d¢ chinh xae VI khi tiii tf(;mg dao d¢ng se xua:t hi¢n 51! dao d¢ng cua d.n va 
PIMa, se bj (hay d6i. Truong hqp nay ta coi tr<;log luqng hang va tr<;log luqng dn HI. rieng 
bi¢t nhu hloh 4.5. 

Phuong (flOh vi pMn mo tii 51! chuy~n d(mg eua mn khong thay ct6i so voi tfuerng 
hqp tren (ml,lc 4.3.2): 

d'x 
mn ------P-+ (xn -x)kM ::::: T + F. 

dt" 
Phuong tfloh vi ph::ln m6 ta ehuyen d(~lOg eiia khoi luqng ffiK duqe thanh l{l.p ve 

nguyen ly nhu trubng hqp tr~n nhung v€ phiii ngoai t.ie d(~mg cua h,le -F con them tMnh 
phan tai tr9ng thea phuong oam ngang: 

B6i v~y: 

x 
-m g tgll' = -m g--'C 

G· 'I' (, L· 

d 2x g 
m --(x -x)k =-F-m -x 

K dt2 IT M G L G· 

Ta nhAn phuong trlnh thu nha't voi ffi K • phuong tdoh thu hai v6i mTT, sau d6 trir 
phuong trlnh thu hai voi phuong trloh thu nha't r6i chi a cae thanh pMn eho h~ so 0 d~o 
ham b~e 2 d6ng thai ky hi¢u XII :::: Xn - x ta co: 

XG - gia tri l~eh eua tai tr<;Jng di'i duqe xae dtnh tflIck dAy. 
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d2 xO tn1(+tn
TTk 

T F(mK+tnn ) 
-,-+ MXO=--+ + 
dt tnl( mn mn tnK ron 
m T 

+_G (J-cospt) 
tnK tnl( +tnTT +mG 

D~t: k ' __ tnK +mn T 
A=-· I , 

mn 

Ta duqc: 

d 2xo 2 
~+ k Xo = AI +A2 +A3 cospt. 

Giai phuong trinh tren khi n6i h~ truy~n d\lng tfl!C ti€p. 11;1c Ian Dh!"t xu!"t hi¢n 
trong cae khap tfoh dugc: 

v6i: A = __ m-,<~+_m-,G,,-_ 2F F' 
B=-+

T T' 

SI! sai khac giUa gia tri FIMU khi khOng doh Mn s1,Il¢ch cua tiii trQng khi di chuyen 
va F'Mn khi c6 tloh d€n S1:l1¢ch cUa lsi trQog khi di chuyen bAng h¢ s6 sau: 

(4.48) 
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CHlJONG 5. CO s6 LV THUY£T TiNH ToAN DQNG LlJC HOC 
CO CAU QUAY CVA CAN TRI)C 

5.1. TfNH ToAN CO CAU QUAY ClIA CAN TRVC 

Thong s6 d\ic trung eua co cAu quay 13 mDmen dill khi quay M hq , toe d¢ quay Oq. 

ngoai fa con cae thong s6 khac ella bt? truy~n co khi. thong s6 eua d90g co di¢n ... 

C6ng suAt cila d¢og co di¢n truyen dt?ng cho co du quay duqc xae djnh nhu sau: 
M n 

p . = bp bV (kW) (5.1) 
", 975 . 

~, 

trong do: TIc - hi¢u suar truyen ella b¢ truyen co khi noi tfr d¢og cO di¢n den co cAu quay, 
khi toc d¢ dQog co di¢n lam vi¢c voi toc dq n~c (vg/ph). 

Ty s6 tfUyen eua bQ truytn cO khf cu.a co du quay dU<1c dinh nghia nhu sau: 

'bp oJ 
1M =-' 

no, 
(5.2) 

Toe de;, quay ella co cau quay thuang kh6ng Ian (0,25 - 2 vg/ph). Vi v~y ty s6 truy~n 
thuang nft lan, do v~y khi unh toan can xac d~nh gia tri hi¢u SUaI ella bi? truyen. 

Khac vaj co cau nang h<:l va co cau di chuy€n, thai gian lam vi¢c cua m¢t chu ky 
Ian han r;(t nhi~u so vai thai gian khoi d(lng va thai gian ham clla h¢ th6ng. con llIe quan 
Hnh nha so voi It!e dn tTnh, 6 ea eA'u quay lL!e quan tfnh Ion han dang k~ so voi l"e dn 
Hnh. Goc quay lam vi~e trong gioi h:.tn (60 - 120°) voi kh6i luqng eua co du quay ra't Ion 
VI v~y thai gian khoi d¢ng va ham tuang duang vai thai gian lam vi¢e. 

Vi v~y vi~e Hnh toan momen clla ea cau quay bao g6m momen dn tlnh va momen 
quan (fnh ella h¢ th6ng: 

Mbp = Me + M'l' = M]{c + Mm. + Mg + Mq" (5.3) 
trong do: 

MKC - mom en tn;mg hrqng ella dn trl:le G va di tr<;lng Q + q khi dn cong tae tr~n 
goe nghieng a; 

Mm, - mom en eua it!e ma sat; 
Mg - m6men gAy ra do tac dqng ella gi6; 
Mq, - momen do h!e quan {jnh. 

Cae tMnh ph<in cu.a tr<;log ll,lc dn tn,le va ella tai thuong thay d6i lao kh6ng chi phl,l 
thll¢e vao goe nghi~ng a rna con phl,l thll(je vao vi td ella tr<;lng Um ella ph in quay tren de 
ella no. H¢ th6ng duqe minh hO<;l tren hlnh 5.1a. 

Trai duong trim v~h ra boi tAm can tn,le khi quay tren m~t phlng nghi~ng (hlnh 
5.tb). T<;la d(j ella di~m bfi"t ky eua tr<;lng tAm duqe viet nhu sau: 

y = ro(l - eosp)sina, 

khi d~t P = x/ro, ta co: 
y = ro sina - rosinacos(x/ro). (SA) 
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, 
• • 

y '" · 
p 8 

~ 
.0 , 
~ 

, 
__ .. ..L 

P ! 

" 0 )11 
P p" 

371 211 X , 
rcos~ 

r(1-co~1JJ 
X=rofl 

b) 

.) 

Hillh 5.1. Sl/ phon b{; trqng lam khi ctin tn.le quay IrI!n m(!t Soc nghieng 

Uly dl).o ham ta duqc: 

dy "nfJ ' - = smaSI = tga 
dx 

Tren hloh 5.1 ta c6 : 
P' = P sin arctg(sinasinjJ). 

p' "'" P. sino.. sinJ3. 
va m6men ella tr<;tog ltrqng di.n va tr<;tng tili duqc vitt: 

MKC = [G.To + (Q + q)R]sinasinp, (5.5) 

voi To va R Hi khoang each ttl tT!,Ie eua CO' C<'fu quay d~n tr<;tog tam dn tTl,lC va eua tili tn;mg. 

Gia tri Ion nhAI cua bi~u thuc d<;lt duqc khi P = n/2 va J3 = 3n/2, nghla lit khi 
sinJ3 = 1. Cu6i cung ta c6: 

M:;' ~ [0"0 + (Q + q)jR sina. (5.6) 

Momen rna sat phI,! thu9C VaG tip It,c tren 6 do phl,l thu¢c VaG ket cAu eua d.n cau vi 
v~y m6men rna sat c6 th~ viet duqc nhu sau: 

(5.7) 

trong d6 : Ai. ).I." fi .. ap lllc len {\ do, h¢ s6 rna sat, ban kinh rna sat eua 6 do. 

M6 ta phl;! tili gi6 tac d¢ng len CC1 cau quay xem (; hlnh 5.2. 
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Hinh 5.2. Phi.' rdi Clio gi6 tac di)ng len phdn quay 
eua can edu khi cdn cd/l qllay 

~ 
:J , 

MOmen dn do gio ph\! thui)c vao hlnh d~ng can. hang hoa. DOng thai mOmen dn 
cUa gi6 gay nen cling se thay d6i khi dn trl,lc quay. D~ng t6ng quat mOmen gi6 du9'c vilt 
nhu sau: 

(5.8) 

Gia te! 16n nhAt clla mOmen gi6 d~t du<]c khi P = 1C/2: 

M;" =PlGR+ LPll •. (5.9) 

MOmen cua ll!c quan dnh du<]c vilt nhu sau: 

M =" J dco" 0,1050 K" J 
q!£...dt t£"'O (5.10) 

trong d6: 1:10 - tdng cac mOmen quan Hnh cua dn tr~c va tai trQng quy ve trl,lc quay. 
K - gia t6c g6c (thea bang tra cuu). 

T6c di) quay cua phan quay dn tr~c, cling nhu thai gian qua di) trong chu ky lAm 
vi¢c: gia t6c ho~c bam d~u ga.y ra cac anh huemg dang ke len h!c quan tfnh Iy ta.m ho~c 
ti€p tuyln laC di)ng len can cua dn trl,lc. 

Tren hinh 5.3, nhfffig ll!c thea phuong nAm ngang gay ra sl! l¢ch dubng cap t6i V! trio b d6 
trQng il!c va ll!c quan tmh thea phuong nAm ngang can bAng va hu6ng dQc thea cap. SI! can bang 
nAy c6 the chuyen v~ dAu cAn va philo tfch thanh hai thanh pha.n: nAm ngang va thing dUng. 

Khi phAn dch ll!c quan dnh can cM y dln tat ca. cac thanh phAn ll!c nAm ngang, duqc d".t cr 
m6c cap va trong tfnh toan du9'c coi nhu d{Lt b d1u dn. 
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a) 
pc , 

Q+q Q+q+Pl+<! 

b) 

Hinh 5 3 Cae II(e quan tinh Iv tam \'G ti/p wy/n Clia cae phei'n quay clla can tn,le a - Bie'u do phon 
b6~ II/e Iy tam I'a fife li£'p tuy/n. b - 51/ l¢eh Clla tai Ir(!!lg nang do 51/ tac dt}ng Clla lite fy tam 

Khi tfnh 10l111, tiii tr9ng trco & dau dn va phiin palang b d,lu can xem nhu kh6i 
IUQng ditm, h!e qu,ln tfnh eua kh6i luang d6 duqe "ae djnh nhu sau: 

G 
Q+q+ " 

,.,-" 2 2][.n ( ) p , . - -----=- bp X + L .sinS , 
~ g 60t"e 

trong d6: nor - t6e dQ gOt eua cae phiin quay (vg/ph); 
t - thai gian 16n nhit ella qua trloh qua dt! bang (s). 

(5.11) 

L,!e quan tfnh tiep tuyeo ella kh6i luqng dn pMn h6 dqc theo ehieu dai can VI 

philn. L,!e quan tfnh eua khoi luqng dme: 

c 2][.n, ( I ) m 2][.n, ( JlI dP = E---" x + .sinS =' p x +l.sinS 
, 60t" 60t" . 

Ll!e quan dnh tiep tuyen toan ph an ella dn: 

p: = me 2lt'.n,p 'J(x" + I.sinS)J/ 
601 , 

= me 2Lclt'·n bV (x + LcsinO ) = 0 01 07G n lov (x + LcsinS ) 
Lc 60t (j 2 ' (t 0 2 

(5.12) 

Di~m dat c[tn hang cae lue tiep tuy6n quao tfoh sa voi goe tl!a ella dn dUQe xac 
djnh thca phuong tdnh: 

m 2][.n ( )i 
dM~: = -' ___ op x + l.sinS dl, 

- L 601 ' , 
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dn: 

Di~m d~t cua h!c qUlin tfnh tren dn duqc dnh: 

m, 2x.n 'for I' \, I 
,- ." Xo + .smS,d 

I' ~ dM, ~ L, ~6",Ot,---!c" ____ _ 
K dpc m 21t n Lc 

, _.£ . " f(x +1.sinec,1 
L60t" I" , " 

LcsinS 
Xo + 2 

3xoL~ + 2LlcsinS 
= 3(2xoLc + L2csinS) == 

L, (3x" +2L,sine) 
~ 3' (2x" + L,sine) . 

Hoanh dQ cua di~m d~t iI,rc quan tfnh ti€p tuy€n: 

(5.13) 

Ll!c ly tAm do tn;mg tili, d6 ga va m¢t nt'ra tn;mg luqng cua paHl.ng duqc d~t 0 dAu 

(5.14) 

Ll,lc iy tAm p~ do kh6i luqng dn duqc d~t 0 phan giiia ella dn each g6i tl,la m¢t 

khoang I. Gia tf! cua il!c nay va tung dQ h~ c6 diem d~t co the xac dinh duqc nhu sau: 

TfQng luqng cua cAn la Gc (kg) duqc phan b6 tren toan bl) d(;) dai cua dn, tren tung 
don vi d¢ dai 1M k~ tif g6i tl!a se bAng: 
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G 
dm ~-' dl (5.15) 

c gLc 

Vi phAn ci'1a ll!c Iy tam khi t6c d¢ g6c la ill vi€t duqc nhu sau: 

dPl

C == dmcw'(x" + l.sinS) = ~c rol{x" + i.sinS}:i1 . 
g , 

Ll,lc ly tam to an phAn: 

PL=-'-ro' J(xo+l.sinS}:il=-'-ro' x"Lc +_c sinS . G" G( L<) 
gLc " gLc 2 

(5.16) 



Thay 
"n "'=-30 

ta duqc: 

VI mamen do lI,rc ly tam nguy~n 16 kti til g6i dB cua dn: 

dMl. = Gc ro1 (x" +1.sine)ldlcosS. 
gL, 

nen tling dQ diem di:lt cua h!c ly tAm: 

G ' 
f
dM -' ",' f(x" + I.sin9 ydlco.:J 

h' - --' - ,g"L",'c--"-" cc------
,- fdP, - G, ",,'J(x,, +1.sin9)d1 

gLc " 
XoP 1). 9 
--+-sm 

=cose 2 3 
I' 

x I + ---sinS , 2 

Khoiing dch lee tu g6i dO': 

r = ~ Lc 3x" + 2LcsinS 
L cose 3 2x" + LcsinS . 

(5.17) 

(5.18) 

(5.19) 

(5.20) 

Khi c6 dc tai quay h0i:lc dc thi€t hi c6 cong suat xac dinh (vi dl,l nhu a dc dn 
trl,lc co Call truyen dt)ng nh6m) thuang dn XaC d~nh qua trln'h gia t6c va ham. 

Bi~u thl1c tlnh mamen can chung nhllt ctia co call quay trong qua tflnh gia t6c duqc 
viet nhu sau: 

(5.21) 

(5.22) 

Trang thai gian ham momen duqc qo hoi phanh MH: 

0,l05n " MH =MKC -Mm. +M~ + t KLJo 

" 
(5.23) 

(5.24) 
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Trong ca eau quay phy. tai eO ban rna dQng ca phai khic phl.)c trang qua tdnh khai 
d~lllg Ia tai quan tinh trang giai do~n gia toe, VI the thuong chc;m lo;:ti dqng eo lam vi¢e 
ngan h~n l~p l<.ti eo kha nang qua tai tot. Do d6 khi ch9n c6ng suat d~lllg co thuong 511 
dl.).ng ebng thue sau: 

N",,,=N'k 
• A (5.25) 

V6i A la M so qua tai eho phep eua dQng ca trong ehe dQ khai dQng. 

5.2. DQNG HQC CUA CO CAU QUAY 

5.2.1. Ph~ tai I~ch khoi phuong thc5ng dung khi cdn quay theo phuong nam 
ngang 

ChUng ta khao sat truong hqp khi quay tai tr9ng duqe treo tren dn \'(li palrlOg treo 
eaeh trl.)e quay mQt khoimg R ohu hloh 5.4 

I 

, 

''''0' 

Hlllh 5.-1. D¢ng hee cua tai treng klli {feh kluJi plll((/lIg {IICillg d{(lIg klli quay 

Neu gia toe g6c eua cao khi quay la L coi bang bang so (d<.tng ella c: cho truac), thl 
sau mQt khoang thai gian t tir hk bat dau chuyen dQng eap nang se l¢ch khoi miH phang 
cua dn v6i phuong thing dung mQt goc \jJ. Them vao do la tac dl:lOg eua trQog !t.rc Q == 

mGg va IlJC quan tfnh Pq , = mGER, co the viet dU<;1e phuong trlnh vi phAn quay uii trong 
quanh mQt trt,Ie di qua diem treo trang m~t phing can: 

Jd''I' ~ M 
de I 

(5.26) 

vai J - mamen quan tfnh cila tai trQng wang ung v6i trlJc quay: 

M, - tcing cac m6men cua dic h!c quay quanh tcuc: 

M, = -Q.l.siml' + P/COS\j.l == -mGI(gsio\j.l - ERcos\j.l). (5.27) 

Thay gi<'i tri M, va J van phuong tclnh chuyen dQng ta nh~n duqe: 
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(5.28) 

Voi dQ l¢ch ella gac ohi:> ta c6 th€ coi cos1{' ~ 1 va sinlfl ~ '+' (khi \fI = 15° sai khac 
nho han 0,35%) ta nh~n dlCQ'C 

d\V g £R 
--+-'V=- ho~c 
dt' I I 

Giai phuong {rinh tren ta nh~n duQ'c: 

'I' ~ C,cosPt + C,sinpt + ~ . 

Vai dieu ki¢n dAu t ::: 0; \.~ ::: 0; d\fl/dt ::: 0, ta suy fa : 

C +~~O: C ~-~. 
'P' - , P' ' 

Do do: 

'I' ~ -~ cos"t + ~ ~ ~ (\ - cosPt)~ "- R(\ - cospt) 
W"WW g . 

trong d6 p ia t.1n so ella dao dqng luan hoan. 

5.2.2. PhV toi d¢ng trong co c6u quay 

cae phAn ttl ella can tfl"IC khi quay co th€ pMn thanh hai loai kh6i luqng: Kh6i luqng eua 
dn va tai tn;mg. Kh6i luqng eua cae philn tu quay trong cO cA"u dan d(:lng dUQ'c bi~u di~n tren hlnh 
5.5. Khi phan deh cae h¢ thong nay can phai kt Mn 51! anh hui'mg lac (du dua) ella tai trQng trong 
m~( phang vu6ng gac eua dn khi quay. Voi de phAn ill: co ban chuytn d¢ng quay thl sl,l' doh (Oan 
hQ'p ly khong phAi ia kh6i luqng va toe d¢ diii rna 13 cae m6rnen quan doh va ca.c tac dl) g6c. 

Neu d~ch chuyfn ve g6c cua khai luqng ca.c philn tu quay cua CO cAu quay (ke: d rato cua 
dQng co) cimg voi mamen quan tinh Jp Hi CPP' con g6c dich chuy~n khai hIqng pMin quay Clla can 
tfl,lC cung v6i v6i mamen quan tfnh JK ia CPK thi d¢ng nang ciia cae khai luqng se ia: 

W ~ :'c(dq>, Y. w ~ ~(jq>,)' (5.29) 
JI' 2 dt)' ~k 2 dt 

The nang is.: 

w ~w ~ 
" '" 

(5.30) 

v6i kM la dQ elmg ci1a khau dim hoi. 

M6men tac d¢ng toan phiin se bang tbng cua m()men elm tinh va momen du (m6men 
dOng). 

Ok phuong tdnh vi phfin rna to1 chuytn dQng cuang buc cua tlmg thanh pMn khai luqng 
duqc viet nhu sau: 
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J d2qJp )k M M , + (qJp - CPr.. M = C + d\l 

dt' 
(5.31) 

d2cpr.. _ 
JI( df - ({Op - 9?,,)kM - -(Me + M G ) (5.32) 

trong do ~ la mOmen eua t.li trQog Q v6i ban kinh d.nh tay don Hi R: 

Khi thay tg\V bang I.V (khi I.V = 15° sai 56 3%) va g6c I.V duqc thay bAng bi~ll thuc eua n6 a 
chuang tru6'c [a co: 

m g.eR' ( ) , ( ) 
MG~Q.R.\jI~ G g l-cosflt ~mGeR l-cosflt ~A"(l-cosflt) (5.33) 

R 

Q 
\ 

Hinh 5.5. So do' d(Jng h9C cC/cdll qllay cua can cdu khi quay 

Khi nhan phuong trinh thu nhA't vai JK• nhan phuong trlnh thu hai v6i Iv r6i tru phuong 
trlnh thu hai cho phuong trlnh thu nhAt ta nh~n duqc: 
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d 2<;Jp _ 

dt' 
d2 cp]( 

dt' 
(5.34) 



D6 la cac phuong tr1nh vi pMn xac dinh dQ biln d~lDg cua 1mAu dan h6i (cpp - <PK ) hay 
ml"lmen can ~ cua khau dan hOi. 

Ta d~t: 

va 

d2rpp 
dt' 

_ d
2

Q'J" 
dt' 

({Jp - Q'JK = Q'J ~ 

Jp +J" 

JpJ" 

Me + Md~ + Me = q ; 
Jp J" 

thl phuong tdnh c6 th~ vilt l~i ducri d~ng sau dAy: 
d' 
-'f ~ p'q> ~ q+A(l-cos/lt) ~ q+A-Acos/it 
dt' 

Nghi~m t6ng quat cila phuong tdnh d6 HI.: 

C C · D A f3t Q'J = lcospt + 2smpt + -, - -p2 cos . 
P p-

Cac hang s6 dUQ'c xac d!nh thea di~u ki~n dau. 

D-Acos/lt. 

Trong thai di~m dau cua qua trlnh chuy~n dich, cac chi tilt trong co cau dugc coi 
d1i tilp xuc vai nhau va ch!u mOmen can bAng mOmen can ngoai Me, t6c dQ bAng o. 

Vi v~y khi t = 0; <P = MdkM; con d<p/dt = 0 vi thl: 

D 
= C, + 

p' , b" p -

A 

Suy ra: 

C, 
M, A D 

~ + - -2;~ ~ O. 
k. ' P' p - p 

Do d6: 

(Me A - ~ }osPt 
D A 

q> ~ ~+ + 2 cosflt ~ 
kM p2_ft2 p' p' p' -p 

M Ak D 
~ ~c cospt + 2 M (cospt-cosfJt) + -2 (l-cospt) 

k. p - P' p 
trong do p va 13 lil t~n s6 dao dQng tuan ho~m cua h¢ th6ng. 

MOmen tac dQng len khau dan h6i dUQ'c tinh nhu sau: 
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ta c6: 

hay: 
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Ak 
p' -II' (cospt-cosj!t) + 

Dk 
~(l-cospt). 

p' 
Khi thay: 

A = MG 
),(l-cosj!t) 

D ~ q+A 

+ MC~M (cospt - cos!!t) 
Je(l-cos!!t) (p' -!f) 

M + _c + 
), J,(l-cos!it) 

M 
[ MJ:' = ccospt + y 

M M ]k + _, + _c ~x 
J~ J

K 
p-

cospt - cos{lt 

(1-~: }1-cosj!t) 

Nh6m d.c so h,!-ng va dien cae gia tr~: 

, e ( } k MG = QR- - I-cos/it, ~ 
g p' 

C6 th~ vi€t dllqc: 

M" ~ ) ~) {MclU, +JJ:ospt + (1. +),X1-cospt)] + 
, , 

+M,),(l-cospt) + QR'':'), (l-cospt) + 
g 

Cu6i cling ta c6: 

cospt - cosfJt 

~' 1- -
p' 

(5.35) 

(5.36) 



xQR'" 1 + 
g 

fJ: cospt - cosjJt 
p' 

fl' 1---
p' 

(5.37) 

Trang c6ng thuc nay thanh ph an thu nh:!t xac d~nh anh huang cua,m6men can trnh 
trong co cA'u, thanh ph!tn thu hai xae djnh iinh hu6ng cu.a momen du (mOmen dQng), thanh 
phan thtl ba Iii 51! anh huang ella tai l¢ch khoi phuong thang dung. De h<;tn ch€ m6men 
dQng cho h¢ thong, trcn tfl,lC truyen dQng thuong lip d~t them banh da M h<;tn che' Sl! qua 
tai ella dQng cct. 

Khi cospt = -1 va casp = -1 ta nMn duqc: 

MM .. = 

"" 

5.3. M0 HiNH NH .... N D .... NG M0MEN CAN co CAU QUAY CHO CAN TRVC 

5.3.1. Khoi quat 

(5.38) 

Di~u khitin h¢ thong truyen d¢ng di¢n W dl)ng siI d\lng trong dn trt,lC hi¢n nay 
thuang duqc xAy dung thea nguyen Ule h¢ kin. Toe d¢ cang ngh¢ duqc thi~t k€ nham ffillC 
d!ch thoa man yeu cau boc xep ID9i lO:;Li hang hoa. Dieu khien cO cfiu quay dn tn:te thu¢c 
d<;tng h¢ th6ng quan tfnh lOn, toe d¢ bien deli eh~m. Truck day ky thu~t dieu khi6n eon 
nhi~u van d~ h<;tn che, h~ thong dieu khi~n thtrang duqc xa.y d\fng theo d'1-ng SISO, ngay 
nay ky thu~t dicu khi6n vai Sl! trq giup cua may tinh, cae thiet b~ dieu khi~n kha trlnh PLC 
dii duqc ling dl;lng ph6 bien. Thi~t b~ bien d6i cang sua"t phat tri~n vai ky rhu~t di~u khi~n 
tien tien, rna hlnh toan dQng cO kh6ng dong b¢ duqc nh~n d<;l.ng va ling d\lng trong cac 
bien t11n di~u che thea d¢ r¢ng xung (PWM). H~ thong dieu khi~n xay dqng Hi h¢ thong 
nhieu da.u vao ra (MIMO). 

Cac h~ thong dicu chinh toc d¢ co tin hit;u dieu khi6n duqc t6ng hqp tht!c hl~n 
thea yeu cau c6ng ngh¢ boc xep hang hoa. Tin hi~u dieu chinh m6rnen cho cac h~ thong 
truyen o¢lng di~n tt! d¢ng rna h~ thong si'I dJ,lng bien t11n PWM - D<)ng eO kh6ng d6ng be), 
h¢ thong si'I d~mg ph\!- rai d¢ng - d¢ng eO kh6ng dong b¢ r6to day quan ho~c d¢ng cO di¢n 
milt chieu co cu¢n noi tiep kich tir dQc l~p nhat thiet ph.h duqc tcing hgp d~ dieu khi~n 
m6men d¢ng cO cho cau truc cl,l th~ cua dn trJ,lc. 

5.3.2. MO phong tinh toon mamen can cua co CQU quay 

Dt!a vao cO sb ly thuyet ve tinh to<1n cac co caU dn tr\lc dii duqc xay dqng. M6 
hlnh nh~n dang mamen can eho CO c:tu quay bi~u di'!n tren hlnh 5.6. 
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Hinl! 5.6, M6 Mill! (inll m6men celn clIO cO ((i'u quay call (r~/c 

5.3.3. D9c tinh mornen can cua co cau quay 

Nh~p cac thong s6 ky thu<).t cua can trl;lc CI;I th~ cho rna hlnh nh~n d~ng rn6rnen 
dn. ch<;iY rna hlnh nh{J.n d""ng tren Matlab v6i cac tai trQng, dieu ki¢n suc giD khac nhau. 
(cng vai g6c nghieng nhat dinh. Cae d~c tinh nh{J.n duc;1c tren hlnh 5.7a - khi co cau quay 
ho').t dong trong gi6i h<:ln tu [3 = 0 - ISOn; a ::: 1,5°. Tren hlnh 5.7h - d~c tinh rn6rnen dn 
v6i cac t<'li trQog Q = lOT; Q ::: 20 T va Q = 40 T. Tren do thi trl;lc tung Ia gia trj tuong 
d6i dllqc tinh thea: 

M' = Mb/M.,,, 

[3 ::: F(t) khi V ::: const, thai gian rna phong 90 s. 

o "DB 

o eo. 

a SD2 

o 7~. 
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CHUONG 6. CO SO LY THUYIlT TtNH ToAN DONG LTjC HOC CO CAU 
'" ,," ,,' ,,-

THAY DOl TAM VOl CHO CAN TRUC - CAU TRUC 

" '" ,,' ~ .-
6.1. DONG lllC CO CAU THAY DOl TAM VOl 

Trong d.c can tn!c quay Sl,I thay dcii tlim v6i nghia HI. thay d6i khming each tu tnJc [h~ng 
dUng ella tbap dn tn:le [01 dubng (hAng dUng qua tim moe nang h';l hang. 

Vi~c thay d6i ltim v6i thubng dUQ'c thlle hi¢n bing hai phuong pbap: 
a- Thay d6i Mng each dung ca.p keo tr~n palang dAu can d~ di chuy€n CO cllu mang palang 

nang h~ hang chuy€n dQng t~nh tien tn~n dn. 
b- Thay d6i tam voi bang each n:'1ng h~ can dung cap tn~n paHing d<:it c6 d!oh 6 dau clio. 

Sau day ta tien banh tloh toan cho tnIang hqp thay d6i tam v6i cho lrubng hqp b), so do 
ket cllu ella co cau nang h';l d.n duqc bi€u dien {reo hinh 6.1. 

x 

I 

Sn 
mil 

c 

x 

Q+q -+H
TIll 

y 

a So 

L-~n __ ~~~~~~~ ______ ~ ______ ~ ____ +--"x 

R 

Hinh 6.1. So do' tinh (oan ella cd call thay do'i tam vai 

cae thong s6 d~c tnmg cua co C<lU thay Mii Uim v61 Iii: Suc cang tr~n cap nang h~ ciin Sn 
(kG), thm gian t (s) M thay d6i Him vOi tit Rmm den Rmax (m). 

Khi t6c d¢ quA'n cua tang qufi'n ca.p kh6ng thay d6i thi toe d9 thay d6i Him voi se thay d6i. 
Vi v~y trong tfnh toan thUCmg chuy~n sang xac dtnh thai gian tuang ling vOi s\! thay d6i ciia Uim 
v6i tu Rmin den Rmax. 

Nhu v~y t6c d9 truog bloh khi thay d6i tam voi co th€ xac dtoh theo cac thOng s6 cho 6 
tren: 

c. R -R L (. e . e) Vo = !nO>< mm = -< sm 2 -SIll 1 ,(mJs). 
t t 

(6. t) 



Toc dQ trung blnh dnh theo s\,I {hay ddi dQ dai clla paVi.ng dau can 
E - E. 

yep = max mlO , (mJs). 
'" ( 

trong d.c c6ng thuc Iren: 

Rmax = L,sin8 m." ; R min = Lcsin8",;"; 

Em," 

J(L,cosO-h)' + (L,sinO,,,+x,+a),; 

J(L,cosO - h)' + (L,sinO + x, + a)' . 

Khi b{)i so palang la m thi t6c dQ ella cap se la: 

y c = v~:nm, (mJs). 

Suc cang tren mQt nhanh cap clla paIang nang h~ cAn So bing kG se Ia: 

S: ~ ~,(kG), 
m.~, 

trong do: ll, - hi~u suat chung clla cac palang trong co cflu nang cAn 

(6.2) 

(6.3) 

(6.3) 

(6.4) 

(6.5) 

(6.6) 

Neu s\k cang tren mQt sqi cap la S"" ling vm che dQ nAng, voi ca.p co duemg kinh d. Va 
duemg kinh clla trong tm D\,. bang (m) thi m6men [ren trang [ai duqc xac dinh: 

S'Dca 
M: ~ "2" (kGm); (6.7) 

Toc dQ can thiet M quay trang tOi Ia: 

, 60v 68 
n~--' (.) 

" D" n " 
trong d6: a soluqng cac sqi cap duqc quan d6ng thOi tTen trong tai clla cO cau nAng. 

C6ng suat cu.a d{)ng cd duqc xac dinh: 

S'v 
P" ~ ", (kW). (6.9) 

102~" 
trong d6: 11M hi~u suat cu.a ca ca.'u truyen. 

Theo sci tay tra CUu ta chQn duqc dting co C1,l th~ vm t6c dQ quay d~nh muc I\l" (vg/ph). Khi 
da biet duqc toc dQ clla d{)ng ca va toc d¢ can thiet tren tr6ng tOi clla co cau na.ng h~ ca.n thl ty s6 
truyen ella bQ truyen co kbf se duqc xac djnh nhu sau: 

" n", 
1]..1=-' 

n: 
(6.10) 

Do co cau thay d6i Him voi ba.ng phu:ang phap nang h~ d.n chi la mC)t d~ng khac ct.a ca 
cAu na.ng h~ nen qua tdnh tinh toan cho ca cau nAng h<,l c6 the ap dl;lng cho co ca.'u nAng h<,l din, 
nhung can chu y t6i momen gAy ra bOi suc cang clla cap, la ham s6 phl,l thuQc vao g6c nghieng clla 
can. V m taj trqng xac d~nh suc cang Sc clla cap tren palang se Ian va be nhat khi tam vm clla can 
xa nhAt va ngan nha."t. 

Vi¢c xac djnh suc cang Sn cua cap tren palang nAng h<,l can rna can dUQc quay t<;ti g6i do 
cua can theo X va Y va l\,IC cua can So, phiii d6ng thai giai ba phuang trinh tinh h9C sau: 

LM=O; LX~O; LY ~ O. (6.11) 
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Gac cua h¢ to<;l d<) 0 HI. tn:lc quay cua gai do can. Cac phJ,l tai rlOh huemg til ngoai: TrQng 
tiii hang hoa Q, phl,l ki¢n cua mac hang q, l,!c cang tren m¢t nMnh cap vai b9i cua s6 sQ'i Ia n tren 

palang nang h1.l hang Q + q theo huang cua can; TrQng Iuqng cua can Ge , va palang dau can Gn , 

o·lln 
M dan giiin vi~c tfnh toan nguai ta coi trQng lUQ'Ilg cua din phan b6 dQc thea ca.n, phll tiii cua gio 

tac d¢ng len cAn P,c , phI,) tiii cua gi6 tac d9ng len hang hoa pGg' ll,lc quan dnh ly tam PqL xuit hi¢n 

khi co sl,l quay cua can trllC, hay khi ham chuyen d¢ng cua can trJ,lc. 

L,!c quan Hnh cua trQng luc;mg tiii trQng va me)t mla trQng lUQ'Ilg palang: 

G Q+q + o. 
__ ----'2~vo , (kG), 

g t 
(6.12) 

trong d6: Vn - toe de) chuyen d¢ng clla dn trllC tfnh bang m/s; 
[- thai gian qua ct9 tfnh loan nha nha( cua chuytn dQng can cAu tinh b~ng s. 

L,-!c quan tfnh do trQng luqng dn: 

p' ~ G, -"" (kG) 
qt " g t 

(6.1 J) 

i,!c qmtn tinh nay duqe d~t 6 trQog W.m ella can. Doi vai I01.li clin blnh thucrng thl (a'). dQ di~m d~t 
Iii.: 

(6.14) 

Khi d~t tat cit cac phll tai len can ella coin tn:l.c va giiti tilt cii cac phuong trlnh:LM = 0; 
LX = O;:LY = 0, thl c6 the tim duqc h!c cang Sn cua cap tren palang d<lU dn va cac phan l,!c 
thanh pMo treo goi do eua coin X, Y: 

R + G - + G .. ,R + pOll + , 2 .. , 

(6.15) 

Dau c9ng trUac so h').ng cuoi cung tuang Ihlg vai vt trf eua dn khi cap tren palang co de) 
doe (; phfa dum mi!-t phang nam ngang, con diu trlt khi goe nghieng nguqc 11.li. 
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Tu phuong trioh d6 chung ta nh~n duqc: 

(Q
+q+G'+G )LSine _ (Q+q)d+(pc+P:+po.+ p h~'+P"JLcose 

2 ,"', n.ll, i 2 LT LT H LT , 

D60g thai: 

" s ' Q+q. e' L.,X = "cosu + --SIO 

n·ll" 
Suy ra: 

S Q+q . e' X = nCOSO + --SIO 

n·ll" 
p' , 

pC , P' pQ', p' po" X ~ 0 
~ LT LT Lr ' 

P' pQ', P' pnil 
~ LT LT Ll • (6.17) 



'" ( (cose') . 4... Y ~ Q+q 1--- + G, + G~ ± S,smo 
n·ll" 

- y o 

y ~ (Q+q{l- cose') + G, + G" ± S,.sino. 
\ 0·11. 

(6.18) 

Khi {hay deli Him v(ri bang deh nang h~ can, dong thoi voi thay d6i khoang each tu dati 
d.n den tr~c quay (v6i can tf1,lC quay) ho~c khoang each den gai dB dtn (dn tn.Jc kh6ng quay) 
cung {hay deli d. vi tri Mu do theo phtJdng thang dUng va di~u oay lam thay deli tung d<) ci'1a tai 
treo tr~n dn. 

4 

3 
2 

~ 
t~~ .) 

Hinh 6.2. Ca cau d/ ddm ba'o djch chuytn tai 1T9ng rheo ph!((Jllg 
116m ngang Mng thay d& rdm v6'i Clia cdn. 

a - Co di'1/ nang hq kef hqp ; b- CC! cd!1 co cric pa/dng die'li khiln kef h(1p 

Vi vl\ly SI! {hay ddi Him voi khi nang d.n, eel c1lu y~u cau mQt c6ng suAt Wong doi lon, 
ngoai fa sl! thay deli tung dq elm tai hlm phuc t~p qua {doh 6n dinh co du. 

Nhu ta da biet, cae nhu:qc ditim oay se mat di khi thay dbi t:lm voi bang xe ch'!-y, mang tai 
di chuy~n thea phtJong nilm ngang, dq cao nang hang 5e nho hon trubog hqp thay dbi g6c nghi~ng 
dn. 

C6 th~ 5i'r d\lng mQt 56 thiet bi d~c bi¢t d~ di chuy~n tai theo phuong nam ngang a dn tr\lC 
thay ddi 111m voi bllng goc nghieng can. 

T!l\!C hi¢n dieu nay bang hai each: 
- Mtk k€t h9'P giUa toi nang can va co dtu nang h~ can. 
-Mac k€t hqp giiJa palang can va palang tai. 

Tren hlnh 6.2a bi~u dien co cau thay d6i Him voi va nang h~ bang c6 chung mQt dqng co. 
Khi do tr6ng tbi nang hiiJ. can J dw;!c d&n dQng bai tai nAng ~ hang 2, truyen dQng cho chung duqc 
th\Ic hi~n bang kb6'p ly hqp 3, vi¢:c dong kh6p n6i duqc th\Ic hi¢n bang phanh di¢:n lu 4. cac cap 
nang h~ can va nang h~.hang thuang duqc quan ngu!;!c chieu voi nhau. Nha v~y cap nAng duqc thu 
V3.0 tr6ng thl cap Kia duqc thi ra. Bang cach ll!a ch9n b9i 56 palang, duang k(nh va hinh diiJ.ng 
tr6ng tai co th~ dam bao quy d~o di chuyen moc theo phuong nam ngang iJ m9i V! trt nang h~ dn. 

Tuy v~y phuong phap th(r hai thuang duqc ap dl.,lllg trong thl!C te, tfen hlnh 6.2b biiu d&n 
co cau thay d6i tam vai va co du na.ng h'i\ hang k€t hqp. Da.u d.p J cua palang nAng tai 2 dl1!;!c 
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quan tren trong {ai 3. DAu cap can l'.li 4 thong thU'crng duqc co dinh vaa ca.n, nhung (rang sa do nay 
duqc quA"n trcn trong nang h~ dn 5, chicu quan cua n6 nguqc chi~u vong qU<ln dAu cap 6 cua 
palang nang dn. 

Nhu v~y, khi nang dn cap nang cAn duqc quan Vaa trang, can cap nang tiii duqc thii ra. 
Khi h';l dn qua tdnh nguqc l,!-i. 

Bang cach Il!a ch9n b~i so palang hqp 19 thea cac tMng so CI,I th~ cua tlmg cAn trl,lc nhu: 
dq dai cAn, ta'.l d~ goi do cua can ... cung nhU' h.ra ch9n dUOng kinh, hlnh d';lng cua trong tai M dam 
Ma tiii di chuyen thea phuang nam ngang khi thay d6i tam vai. 

Can trl,lc ho<).t d¢'ng thea nguyen ly treo linh ha'.lt han sa voi can trl,lc xe ch'.lY thea dn tren 
phU'O"ng nam ngang, dim baa d¢" cao nang hang 160. 

Sa do M tfnh toan co cau thay d6i Him voi k€t hqp voi nang h;:t hang nhu tren hlnh 6.3. 

N€u toc d(.l cua cap nang din tren palang la vo ' b¢'i s6 cap la m thi trang m(.lt khoiing thai 
gian dt tren trong tai nang h'.l dn se qu,fn cap voi d¢ diii dl = vedt, Con palang nang dn duqc thu 
nglln l'.li voi gia trio 

dl v 
dE ~ - ~-' dt. (6.19) 

m m 

khi d6 dn quay duqc m9t goc du. Ta tMy CB .1 OC. can CD .1 AB, thi g6c BCD = p. M~t khac 
CB = Le.da; DB = dE. va VI DB = eB.sinD. thi: 

Tudo: 

dE = Lc.sinDda, 

v 
da ~ , dt 

mL,sinp • 

Dau can khi d6 nang len dUQ'c m¢t kho<ing: 
dHo = Lc·cosada. 

h 

o 
H!'nh 6.3. So do" (inll loan cho co cml thay do'j lam wli co paliing kef hr;rp 

Nell dc nhanh cap nang h'.l hiing chllyen d¢ng nguqc chi~u voi cap nfl.ng h'.l can vOi toc d¢' 
VG di tu dau dn sang sang voi palang nang can thi dip cung ngiin di m¢t khoi'mg dE. voi ty I¢ so 
nhanh cap nang h'.l hang song song palang nang dn va so nhanh cap trea hfmg a se nMn xuong 
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moe hang b\l xuong m¢t khoimg, khi s6 nhanh eua cap nang h~ hi;l.Og lil. a thi paiang nang ha hang 
cung se dich chuytn ;,ong song ohung moe hang h,! xuong. mQt khoang: 

d ' d ' v.. v mL sin~ d . "d H ::0: a E = -----'-ut = a-----'---'-- u == aL.slnl-' a. 
m m v, ' 

Cap nang tai voj hQi ella palang. tai trQng trang. thoi giao chuyen d¢ng ha xuong m9t 
khoang: 

dB" = VI.; dt = ~ m.L,sin~ du III V L . "d --" ,StilI-' u. 
n n v, n v 

Moe himg dich chuytn ia: 

dB ~ dB, - dlJ' - dll' ~ [L,COSU - aL,sinp - mv ] L, - ---'"- sin~ do = 
n v 

~ L[cosa - (a + : :: sin~ )}a 
Thea dinh 1)1 ham 56 :-.in va cos tren hinh 6.3 dUQ'C viet nhU <;au: 

h E E hcosa 
= = hoi).c sin~ = 

sinp sinO cosu E 

Nhu v~y: 

E' = L',cos'o: + (L,sina-h') = L'cos'a + L',sin'(f. + he - 2h.L sino: 

L' + h' - 2h,L sin", 
thl: 

( 
L )' L E = JL~ + h 1 - 2hL,sina = h -: + 1- 2h sina 

Dod6: 

sinfi 
heosel cosa 

E 

Trang cong thue tinh khi Lc 16n han nhieu Ian h co the tfnh gao dung nhl1 sau: 

\11 +(~ J -2 ~' sina ~ ~, -sina; 

(6.20) 

(6.21 ) 

Khi gia tri (LJh) :::::: 4 sai so m'i.m trang khoang tiT 0,03 (khi a = 0) den a (khi a =: 90"). 

NhU'ng vi: 

sinfJ = 
casu 

L . 
h' - sma 

thi: 

dH 

l 
( m v,) cosa 1 L, (;OSI1 - a+-n-'~" I-. --.- da 

, '-sma 
h 
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rieng: 
Khi lay tfeh phAn eua bi€u thUe tr~n co th~ xae dinh duqe sl! llIang ung giii'a eae thong s6 

[
"""" ( v ]"""" cos 1 II:;:: L, J eosa - a + m . .....sL J L a da ~ 0 
""0 n v, """, '-sina 

h 

D II 
F~! ! 

! II 1 
~:\\ I II :r_~,; I 

1---··1\: :/ 

1/ I[ 

'1m " II 

f 
il " ! i 11/ 

, 

II , , 

il[ 
I 

1= 
!=Ce'" ~ ~ - ~, ,,- i "" t:;;- .;) I ! I , 

-';;r'~ I , 

I 
Hinh 6.4. Sa dO' dlxac djJlI! 56' IlMnh cap bll Clla paliillg liang hq call 
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va U Max == a: 

L+ina - ( a + m'JeJ' [In L, 
n v h , 

- In(~' -sina )]} (6,22) 

Thea cong thuc nay c6 the xac dinh duqc gi6i ht!.n d9 \¢ch H so v6i phuong nam ngang 
ho~c xac dtnh cae thong so khi cho H == o. 

Trang truang hqp nay: 

a + m~:::: 
n ve In~-'--ln(~-sinar 

sma: 

Khi ap dl,lng thea cac phuong phap khac dt xac dinh d.c tMng so v~ Sl! bo tr( Clip. 
SO d6 bi~u di~n tren hlnh 6.1 dung palang nang d.n si'r dl,lng cho dn tfl:lC tt! hanh va mQt 

solo~i can tfl,lc thap. 

Tren hlnh 6.4 dua ra cau truc cua d.n tr1.,lC thap, vi¢e b6 trf cac palang va cap nang dn nhu 
the nao M c~n twc thap lam vi¢c 6n dinh. Can th\Ic hi¢n nhu sau: 

Neu sUe cang cua cap nang c~n va tf9ng tiii lit Sn thl b(>i s6 m clla cac nhanh cap nang can 
du!;:lc X3c d~nh thea di~u ki~n sau: 

l Q+q 
(6,23) ~ 

m.ll n·ll, 
Suy ra: 

m ~ ~.:!1..n. 
Q+q ~, 

Thuang chi dn bang tiii trQng thea phuong dUng vi n6 gay uon thap anh hUCmg cua tai 
thea phuong ngang kh6ng dang k~. 

D~ can bang m6men thea tf1:IC dQc cua thap cAn thoa man: 

tll: do ta c6: 

- --' + 0 -+G x ro+r) Ro 
0." '2 p .,,, 

x(Ro _R,') _ 0 R]-'1..... _ I}m, 
2 2 "'SR , , 

(6,24) 

d dAy Op - trQng h!c keo; On - tr9ng h,rc cua palling nang do; G, - trQog It!c cua cAn; Rll• R,. rG• 

re - cac thanh phAn da: duqc chi fa tren hinh 6.4. 
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Neu K > 2, M C'o kha nang nhi).n tiii hQ'p ly thlllfC' keo can ph::i.i duqe gap dui h00-C' gap ba. 
Sa do de phuang an bU tai trQng eila dn tfl,le Ihap duqe trlnh bay tren hlnh 6.5. 

~ s s 
-f Sl 

~r:-110- :i' ~ 
, I 

I I I I I I 

K{ I K K'~ . K' K' --]-

11 \ I ~ II' 
c~ 

I \ 
\ 

1 \sc ~\s' I \sc \ 
c \ s; ,s~ '/y'y \6 U I 

\ \ 

hil. , \ 

I • 

Hinh 6.5. S(fd()' hi) fI/c kco Clla pufiing 

S -II/c kco. S CF' Ii/e khl C11(/ cue IIl1anh cap nla pafJlIg mill!; liq call. K - s(f h((mg cae IIliallh cap CliO 
pafJng wing h(J can, K - sd h(qllg cac nhanh cap kco bit. 

6.2. !lQNG HOC cUA CO CAU THAY !l01 TAM VOl 

Khi phan tich dong hQe eua CO cau thay dbi tAm v&i, can k.~ den Ult ca cae (hong so taC' 
d¢ng nhu toC' do goe ella can khi thay doi tam \'oi trang ehe d¢ mlng h<;Liil bili toan nIt phCre t<.lp. Do 
co cau thay doi Him v6i bimg dch nang h<). dn, la CO' eau ehuyen d9ng eh,lm, [ai dong trong CO' nYu 
adieu ki¢n khai {h,ic blnh thlrang la khong dang k~ co the dan gian hoa. 

Trang mQt so trliang hqp c6 th6 b6 qua khoi luang. d9 dan hOI ella can va Slf dao d9ng ella 
hang hoa. 
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TrQng tai tren m6e la Q, ph\l tiii d¢ng P~ eua palang nang va P;' hi phI:! tlii dQng eua tai 
trong hilUg haa dU'qc xac d~nh thea cong thue sau: 

P" {m, T""sin 'e (1 k ) (==' -cos t + 
fir + mGsin='O 

+ c, :':::~n'o[ 0(1+ c,:~:(~'~o))]} cos(~-o); 

trong d6: 

fir - tr9ng luqng cae phan quay eua bQ ph~n dAn dQng co cau thay dbi tam v6i; 
~ - tr90g luqng hang hoa; 
TdU -It!C du trong qua trlnh khai dQng ho~c ham cua CC1 cau thay dbi tam v6i; 
C j - h¢ s6 cUng eua palang nrmg dn; 
C2 - M 56 CUng ciia paJang omg hang: 

J(m +mGsin~e~ICl 
k 0:: ~ (c] p+ c:sin"8 }n\ffiG . 

Cic goc 0 va 8 bi~u dien tr~n hinh 6.6. 

Lt!c trong trang th,ii 11nb eua palang nang dll: 

S Q sinS _ sinS 
o C05(e-O) - m,gcos(e-or 

H¢ so qua taj ct(mg cua palang nang can trong che di) qua de?: 

Kd == _ P: 
c So 

Gia tri qrc d~j eua Ped se d<,lt dugc khi: 

coskt = - 1 va sinS ----t 1. 
Khi d6: 

cos(8 - (5) ---+ sinS; 
Ta co: 

c, 
C +-

I sino 

(6.25) 

(6.26) 

(6.27) 

(6.28) 

(6.29) 
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6.3. MO HiNH NHAN DANG MOM EN CAN co CAU NANG HA CAN CHO CAN TRVC 

KHI THAY DOl TAM VOl 

6.3.1. Khai quat 

Di~u khien h¢ th6ng truyen d¢ng di¢n tl! d¢ng sir dl:lOg trong can try.c hi¢n nay thuang 
duqc xay dl!llg thea nguyl!n tic M kin. Toe d¢ cOng ngh¢ duqc thiet k€ nham mt,lc dich thoa man 
yl!u du b<)c xep m9i IO':li hang hoa. Di~u khien co cA'u nang h~ can cho dn try.c thu9c d~ng h¢ 
thong qmin tioh l&n, toe d¢ bien ddi cMm. Truck day ky thu.\lt di~u khien con nhieu vifo d~ h~ 
che, h¢ thong dieu khien thuang duqc x<'Iy dlJIlg thea d':lng SISO, ngay nay ky thu~t dieu khi€n vai 
st! Irq giup eua may tfoh, cae thiet bi dieu khi€n khii tcloh PLC di'i duqc U"ng dl,mg phd bien. Thiel 
b~ bien ddi cong suA't phat tri€n voi ky thu~.t dieu khien tien tien, rna hloh toon d¢ng co khong 
d6ng b¢ duqc nh.\ln d~g va I1ng dl:mg trang cae bien tan dieu che thea d¢ f¢ng xung (PWM). H¢ 
th6ng dieu khien xay d1!f1g Ill. h~ thong nhieu dau vaQ fa (MIMO). 

cac h¢ thong dieu chinh tdc dt) c6 tin hi¢u dieu khi€n duqc tdng hqp thgc hi¢n theo yeu 
cau ctmg ngh¢ b6c xep hang hoa. Tin hi¢u dieu chinh momen cho cac h¢ th6ng tfUy!'!n d¢ng di¢n 
tg d¢ng rna he thong su dy.ng bien tan PWM - D¢ng co khtlng d6ng b(l. h¢ thong Slr dy.ng phy. tai 
d(lOg - d¢ng co khtlng d6ng bq roto day qua:n hof!.c d¢ng co di¢n mt;'lt ehieu co eu¢n noi tiep kich 
tir d(>c l.\lp nhat thiet phili duqc tcing hqp de dieu khien momen d(lng co eho cau truc cy. the eua can 
tI1,lc. 

6.3.2. MO hinh nhc;1n dQng mamen can cue co cau nOng hQ can 
Dga vao co so 1y thuyet ve tinh toan cae co cau can trl,lC da duqe x<ly dl!Og. M6 hlnh nh~n 

d;;mg momen can eho co cau nang h<;l can bieu dien tren hlnh 6.7. 

121 
E.l 
E.l 
E.l , 

E.l , • • 

E.l , 

E.l , 

E.l • 

E.l • .. 
E.l • • 

E.l 
Hinh 6.7h. M6 Mil" nJu}n d(1.ug m6men cdn Cd cau h(i can cho can trlj.c 
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6.3.3. DQc tinh memen can cue Cd cau nang hQ c6n 

NMp cae thOng s6 ky thu~t ella dn trl!c cl,I th~ eho rn6 hlnh nh~ d~ng m6men cim, eh<1-Y 
rna hlnh nh~n d~ng tr~n Matlab v6i cae tiii tIQng, dil~u ki¢n suc gio khae nhau, Ung voi goe 
nghieng nhat d~oh. Olc di)c Hnh nh~n duqe tren hloh 6.8a - khi Cd du nAng h<1- dn ho~t d¢ng 
trong gi6i h~n tu goe nang h<1- dn y ::: 2011 

-;- 75(1; ct ::: l,jll. 

Tren hlnh 6.8b - d~c dnh rn6men dm vOi cae rai tn;mg Q::: 10 T; Q ::: 20 T va Q = 40 T. 
Tren do thi trl,le tung la gia tri tUC1ng d6i duqe tjnh theo: 

M· = 1v1!Mmox 

y :::: F(r) khi V ::: eonst, thai gian rna phOng 90 s. 

'" 

'" .. 
" 

'" 

" 
" 
"' 
"" ", , 

'" 
., 

Hlnh 6.8a. Dqc tinl! m6men can kl!i nang can 

" 

0 .. 

Hlllh 6.8b. D¢ic tinh m6rnen can kl!i h9 cdn 
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PH'\N 2. TRANG BI DIEN - DIEN TIJ V A TV DONG HoA 
,,' " ... ,' ",',' 

CAN TRI)C - CAU TRI)C DIEN HlNH 

CHUONG 7. KHA.I QUAT VE HE THONG !lIE:U KHIEN TRUYEN DONG !lIEN CHO 
C'\N TRUC· c,\u TRI.IC 

7.1. KHAI QUAT VE cAc YEU CAU CHO HE TH6NG DlEu KHIEN TRUYEN DONG CAU TRUC vA 

CANTRUC 

D6i vai cae thiet bj nAng v~n chuytn noi chung va vai can In,lc nOI rieng can phai thoa 
man cae yeu cau sau day. 

Can dam bao toe d(l nang chuyi!'n vOi tai tr(Jng d,nh mue 

Toe d9 chuyen uQng toi uu ella bang hoa duqc nang chuyen Ia dicu kien {ruck tien de nang 
cao nang suifr boc xep hilllg hoa, dua i<).i hi~u qua kinh te ky thu~t tot nhat cho s,! ho;:tt d¢ng ella 
dn trlle - call tnJc. Neu toe d(l nAng h,:! thiet k€ qua 100 se dbi hoi kfch thuac, trQng luqng ella cac 
b(l truyen CC1 khl lan, di~u nay dan toi gia thanh che (<;to cao. 

M~t khac toe d¢ nAng h';! toi uu dam bao cho h~ thong dieu khitn chuyen cl6ng eua co cau 
thoa man cae yell call ve thoi gian daD chieu, thai gian ham, lam viec lien tl,lC tmng che d9 qua dl) 
(h~ thong lien tl,lC dolo chi~u thea chu ky boc x€p), gia toc va dQ gi~t thoa man yeu diu. Nguqc l~i 
n€u toc dQ qua thap se anh huang den nang suat boc xep hang hoa. Thong thuang toe do chuy~n 
dQng cua hang hoa (j che dQ dinh muc thuang mlm tmng ph<i-m vi (0,2 -;- 1) m/s hay (12 + 60) 
m/ph. Di~u khiEn ehuyen dong cho ntc co cau cua dn tn.lc - cau trl,lc can dam ban cae yeu call 
tiep then. 

Co kha nang tlmy doi toe do trong phl;lm vi rQng 

Pham vi dieu chinh t6c do eua d.c co call dieu khi~n chuY6n dQng 101 dieu ki¢n d.n thiet de 
nang cao nang suat boe xep dong thai thoa man yeu cau cang nghe bC)c xep voi nhiCu chung lo;;ti 
hang hoa. Cl,l the lil: khi nang va h'.l moe khang hay tai tn;mg nh~ voi toc dQ ca~, coo khi e6 yeu 
du khai th,k phai co toc dQ thap va 6n djnh d~ hi). hang hml vao vi tri yeu cflu (di~u oay do ky 
thu~t boe xep hoi).c ky rhu~t lap may dbi hoi Cl,l thE v6i tung loai can trl,lc - cau trl,le). 

Ngnai ra cae h¢ thong truyen dong phai c6 cac toe d<;J trung gian nhu sau: 
Toc oQ toan tiii: V Jm . 

Toc dQ nang m()t phan hai tai: 1,5+ I,7VJrn • 

Toc d9 nang moe khong: 3 + 3,5VJIll . 

Toc di) h<!- toan tai: 2 + 2,5V,lm' 

T6c dQ h<:J. it tai ho~c m6c khong: 2 +2,5VJm• 

Vi v~y so cap toe dQ cho cae CO cau dieu khi~n ehuyen dQng ella dn (ruc it nhat la 3 cap 
toc dQ. Cap toc dQ thap nhAm thoa man cang ngh¢ khi nang hang va h<!- hang eh<!-m dat, cap roc dQ 
cao Ia toe dQ toi uu cho tung co eau, gifra hai cap toe dQ nay thuang duCJc thict kc them cac toc dQ 
trung gian d~ thoa man cang ngh¢ boe xep hang hoa cling nhu s,-! lam vicc 6n djnh cua can trl,lc. 

Co kha nang rut ngao thOi gian qua dl) 

Die co cilu dj(~u khien chuyen d<;Jng (ren can trl,lc - du trl,le lam vi¢e ache" dQ ngan h<!-n 

Ii).p I~i, thuang h¢ so d6ng di¢n tucmg deli £% = 40% VI v~y thai gian qua db chicm hau he"t th{J"j 
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gian c6ng taco Do d6 vi¢c nit ngin thoi gian qua d¢ la bi¢n phap co ban d~ nAng cao nan~ suA't. 
Thoi gian qua dl) trang cac ch~ dl) c6ng tic la thOi gian khOi d¢ng va thOi gian ham trong qua trlnh 
tAng toc va giam t6c. D~ rut ngin thOi gian qua d¢ cb sir dl;lng cac bi¢n phap sau: 

- Ch9n dl)ng co c6 m6men khCri dl)ng 100. 
- Giam m6men qUlin tfnh (GDi cUa cac bl) ph~n quay. 
- Dung dl)ng co di¢n co t6c dl) kh6ng cao (l000 +1500 vg/ph). 

D6i vai dting ca ml)t chieu, m6men khCti dl)ng phI} thu¢c vao giOi h~n dong ella cac phien 
g6p VI v~y thuong ch9n lw = (2 -7- 2,5 )Idm• 

DOi vOi dQng co xoay chieu m6men khbi dl)ng phI;! thuQc vao lo~i d¢ng ca, voi d¢ng CC1 

khcng dong bq r6to long s6c mornen khai d¢ng c6 th~ d~t 1,5Mdm, con d6i voi dl)ng co kh6ng 
d6ng be) rota dAy quan ve nguyen tilc m6men khCti d¢ng c6 th~ ch9n b~g rn6men tOi h~n Mmax. 
Vi¢c sir dl,lng lo~i d¢ng co toc dl) thap trong h¢ thong di¢n co rn¢t m~t rut ngan dugc qua trinh qua 
dc), rn~t khac nang cao dugc hi¢u sullt, khi sir dl}ng b¢ dieu t6c ca khf co ty so nho. 

Co tr! sO' hi~u suat va C05ql cao 

C6ng tac khai thac hqp Iy dn lrl,lC - cau tI1,lc trong hOc xep himg hoa 1a mqt yeu to M 
nang caa tfnh kinh te cua h¢ thong dieu khien. Nhu chung ta d1l. bi~t h¢ thong truyen dt?ng di¢n cua 
cac can trl,lc thub'ng kh6ng sir dl,lng het kha nang c6ng suA't, h¢ s6 tai thubng trang khoang 0,3 -;-
0,4. Do v~y khi ch9n cac dl)ng co truyen dl)ng phai ch9n lo~i c6 hi¢u sufit cos<j) caa va 6n dinh 
trang ph~m vi rl)ng. 

Dam bao an toan hang hoa 

Baa dam an toan cho hang hoa, cha thi~t bi va biio dam an 101'10 cho cong nhan hOc xep la 
yeu cau cao nhat trang ccng tac khai thac, v~n hanh can trl,lc - cAu trl;lc. D~ thl,Tc hi¢n duqc dieu d6 
can chu y tai cac giai phap sau: 

- Can c6 quy trlnh an toan cho c6ng tac v~n hanh va dieu khien cAn trl,lc - cau tn,lc trong 
qua trinh ho~t dqng. 

- Trang qua t£loh tfnh toan thiet ke phili ch9n cac h¢ so dl,T tm hqp lY. 
- Ky thu~t dieu khi~n ehuyen dl)ng d.n tfl,lC dn co cac h¢ thong giam sat, bao v¢ 1\1 d<)ng 

cac h¢ thong dieu khien chuy~n d¢ng cha din lr\,Jc. cac h¢ thong cAn co cac baa v¢ ohu: Bia v¢ 
moc ch<,lIll dinh, bao v¢ chung cap coo co cllu nAng h~ hang; bao v¢ goc m\ng dn 100 ohfit va nho 
nh.!tt hay noi cach khac la baa v¢ tam v6i nho nhat va IOn nhat cha co du nAng h~ cAn; bao v¢ goc 
quay hay bao v¢ hanh tdnh cha ca du quay va co c.!to di chuyen. Ngaai ra can c6 cac h¢ thong da 
lubng va baa v¢ qua tai tai tfQng nAng cha co cKo nAng h~ hang va nang h~ can. 

- H¢ thong dieu khi~n bit bul)c phiti co da.y di:J cac baa v¢ SI,T co, baa v¢ "khong", baa v¢ 
ngiln m~ch, baa v¢ qua tai nhi¢t cha cac d¢ng ca thl,Tc hi¢n va baa v¢ dUng khAn dp. 

- Oic la~i phanh ham cho cac h¢ thong lam vi¢c co tinh ~n viing caa. 

cac giai phap diim bao an toan tren day trong qua trlnh khai thac dn trl,lc - eAu trl.lC cAn 
dugc kiirn tra thubng xuyen va phai duge dang ki~m t\1i co quan Dling ki~m. 

DieD khitfn ti~n lQi va dan gian 

D~ dam baa thu~n lqi cha ngum dieu khien vi¢c thiet ke cabin dieu khi~n di.ng vOi cac 
thiet bi dieu khi6n phiii dugc bo trf thu~ ti¢n va th6ng nhfit giUa cac la~i dn tr\le - du trl,lc. D6ng 
thm ngubi dh~u khiin cAn trl,lc - du trl.lc co the su: dl,lng cac I~nh khan cap rnl)t cach thu~ ti¢n va 
Mdang. 
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6n dinh nhi~t, co va di~n 
cac can tfl,lC - cau tn!c th6ng thuang duqc lap nip d6 v~n h~mh ngoai trai. Ok khll WC 

Hlm vi~c tMng thuang c6 nhi¢t dl) bien d6i theo mua r6 r¢t. Ngoai ra cac can tr1,lc d.ng bi~n con 
ch~u imh huemg clla hcri nuoc m~n, vi v~y cac thiet b~ di¢n, ke"t Cllll co khl phiii du'lc che t~o thlCh 
hqp vrn. m6i truang cDng taco 

Tinh kinh te va ky thu~t cao 

Thi~t b~ ch&c chin, k€t Cllll dan gian, trQng Im:;mg va kich thuoc nha, gia thanh ~. Chi phi 
bao quan vii chi phi nang Iuqng (kW/tan) hqp 1"9. 

Ml)t so d~nh nghia "Ie cac thong so ciia dn trl;lc ~ ca.u trl,lc 

cae cAn tf1,lC - dll tr\Ic c6 s6li~u ky thu~1 de bieu tht tfnh chllt chuyen dt)ng ella n6 nhu: 
suc du, m6men cau, chiell diii va dl{ wan tay can (tam von, chi~u cao can tfl:lc, v~n t6c nang 
hang, vl).n t6c di chuy6n can tr1,lc, t6c dl{ quay cua tMp du, trqng luqng kich thuac cua thiet b~ ... 

a. Suc edu Iii tr9ng luqng v~t the dn nang tcin nha"t tmh Mng ufo (T). Sue du bao g6m 
tr9ng luqng v~t th~ va cac ph1,l tung treo van m6c can cau (con g9i la b¢ ph~n mang 
v~t). 

b. D9 VU(fTI. tay cdn (tam "Oi) tii khoang cach 111 duang tAm m6c cau tai tam bl) pMn 
quay tinh bang met (m). 

c. Mdnum cdu (mtlmen tac dl{ng len clin tn,lc khi nang bang) lil deh s6 tr9ng luqng v~t 
th~ kbi b6c xep (dnh ba.ng T) v6i. dl? wan tay can (tfnh Mng m) thl m6men can ttnh 
MngT.m. 

d. Chidu ddi tay cd'n la khoang cach tu tam ban Ie quay wi tam puly dliu dn du'lc ttnh 
bAng (m). 

e. f)~ cao khi ndng hang lil dl{ cao Ian nha"t ella m6c dll khi nAng hang, dl? cao d.u 
hang phI) thul?c van dl? wan tay can va chi~ll dai tay can. D9 cao qrc d~i cua tay can 
d~1 du'lc khi dl{ vuan tay can Ia cl,fc tiI!u va nguqc ~i. 

f. V~n tilc nang hang 13. quang duang rna v~t n~ng di dugc trang m¢t dan v~ thOi. gian. 

g. V(in tife di chuyln ella clin tr~c (d6i voi can 1rl)c d~t tren duemg ray va tren banh 
xich ho~c banh 16p) la quang duemg rna can di chuy~n du'lc trong m¢t dan vi thoi 
gian (m/ph). 

h. Td'c dfj quay eua cdn tr,!-c la s6 vang quay clla b¢ trong ml)t dan vi thoi gian (vg/ph). 

1. Cde kich thuue chinh bao g6m chieu diii, chieu r¢ng va chiell cao . 

7.2. cAc H~ TRUYEN DQNG DI~N CHO CAN TRVC - cAu TRUC 

7.2.1. Khal quat 

Tren dn ITI)C bao g6m 4 co cau truyt!n dl{ng dQc I~p voi nhau. Khi ket hqp dieu khien 4 co 
cau nay hO'.lt dl)ng ho{l.c dieu k.hi~n hO'.lt dl)ng rieng re timg co du se dl,it du'lc quy d~o b6c xep 
hiing hoa theo mong mu6n. 
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Bon co CaD truyen dqng chinh ciia can tn,lc gam: 

1. Truy~n dqng cho co cllu nang h~ hang. 
2. Truy~n dqng cho co CllU nAng h~ cAn. 
3. Truyen dC)ng cho co cau quay m~m. 
4. Truytn dQng cho co du di chuyen chan M. 

Cae co cOo ehinh ella eaD trl,lc bao g6m: 

1. Troyen dt!ng cho co cau nang h~ hang. 
2. Truyen dqng cho cO' cau di chuyen xe can. 
3. Truy~n dqng cho CO' cau di chuy~n gian. 

Thong thuang d.c M truy~n dQng di¢n cho co cft:u niing h{l hang, na.ng h{l can cho can tn,lc 
duqc xAy dl!I1g hoan toan gi6ng nhau v~ ghli phap dieu khi~n. Tuy nhi~n khac nhau v~ ph~m vi 
c6ng suft:t truyen dQng. 

Dieu khien chuyen dC)ng cho co cau quay trong nhieu truang hqp co the sir dl).ng troyen 
d9ng nhom nhieu dQng co duqc cap ngu6n chung. 

C6ng sullt truyen dt!ng clla co cau nAng h{l hang 16'0 hon c6ng suat clla co cllu nang h~ cAn 
va co c.1u quay, con co cau di chuyen chan de duqc xa.y dl,l'Ilg don giiin hon cac eo CaD 1, 2, 3. 
Dieu khi~n chuy~n dqng cho cac cO cllu nay co the dUQC thl,lC hi¢n la d.c h¢ truyen d9ng di¢n ho~c 
troyen d9ng di¢n - thuy ll,lc. 

Tuy nhien cac h¢ truyen d()ng di¢n thuan tuy khi sir dl,lng d9ng cO truyen dQng la: dQng cO' 
mQt chieu, dQng co khong dong b() roto long soc ho~c dAy quan se eho d~c tinh di~u chinh t6t 
nhl1t. cac cO du di chuyen xe can, co cau di chuyen gian clla cau trL,lC trong dnh toan giln gi6ng 
vai co cau di chuyen cua can trl,lc. Chung ta se phAn tfeh cac h~ truy~n d()ng di¢n dung cho can 
trl,lc VI tinh phiS bien cua no trong ky thuq.t di~u khien cua cac can tI1,IC hi¢n d~i. 

7.2.2. c6u true eua h~ truyiln dQng di.n 

C.i'u truc clla h¢ thong truyen d9ng di¢n dung cho can trl;lc - cau trl,lC dU'Qc d\Ia ra v6"i hai 
d~ng ph6 bien trlnh bay tren hlnh 7.1. Tren hlnh 7.1a, bao gam d.c phan tu ch(nh cua h¢ thong 
d¢ng h,rc: 

1. DQng co di¢n truyen d()ng cho cac co cllu. 
2. Phanh ham dlmg di¢n tll. 
3. BQ truyen cO khf. 
4. Co the 13 tr6ng toi qulfn cap nAng h .... hang ho~c nAng h~ can. 
5. Phanh bam an toan cho co cllu nAng h ..... dn ho~c nAng h~ hang. 

Ri~ng dQng co truyen d¢ng cho co du quay mAm thuang sir dl,lng bQ truyen cO kh( tfl,lC vlt 
vo t~ v6i banh rang non dan d¢ng trl). quay. 

V6i cau truc tren hlnh 7.1a, d()ng co thl!c hi~n co the Ia d9ng co m¢t cffieu dieu chinh toc 
d() bang di¢n trij phI,! trong m{lch phan (mg va m~ch kich tu. CAn chu y rAng cU9n kfch tll noi tiep 
dU'Qc su dl).ng M h8 trq m6men cua dQng co trong dieu khien a chi~u nang va h~ 130 khac nhau. 
Vi¢c d6i chieu quay cua dQng co di¢n mIlt chi~u dU'qc thay d6i chu yeu bang each d6i cffieu di~n 
ap phan ll'ng. H¢ thong clip ngu6n cho d()ng co mIlt chieu co the la may pMt di¢n mqt chieu co 
nhieu m~ch ph.1n U"ng (h¢ F - D) ho~c bt! bi€n d6i tiristor - d()ng co di¢n m¢t chi6u (T-D). 
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V oi cifu truc tren hlnh 7.1 a, dl)ng co thl!c hi¢n la dt';mg co kh6ng d6ng b" r<>to 16ng soc 
10~i c6 nhieu cu"n day quan tren stato, cac toe dQ kMe nhau duqe ~o ra bang each doi noi cae 
eu"n day ho~e thay deli di¢n ap, tin so ngu6n cifp cho ca.c eu(ln day stato. Vi¢c d6i ehi~u quay cho 
cae d"ng co xoay ehi~u kh("mg dong bQ thuang thl!c hi¢n bAng phuong ph3.p deli thu tl! pha di¢n ap 
nguon cifp. 

Uu di~m cd ban ella h¢ truy~n d(lng di¢n tren hlnh 7.la: Ket d"u h~ thong dan gian, 
thuang xay dlJIlg theo nguyen tile dung tay di~u khien ke"t hqp vOi tr~m tit D6ng thm d~ng nay 
ciing eho ph~ vi di~u ehinh toe d" rift IOn, dau IU ban dau thap. 

Nhuqe di~m ella h¢ thong la d(l tron dieu crunh kh6ng ca~, e6 the gay nen Il!e gi41t lrong 
qua trlnh lam vi~e ella dn trl,le. VI v~y Hnh ben viing kh6ng eao va chi ting dl,lng cho eac can trl,lc 
- eau trl,le khi yeu eau d~c tfnh c6ng ngh¢ na.ng ehuy~n khOng eao. 

D~ khac phl,le cac nhuqe di~m tren trong eac M thong dieu khi~n ehuyen di?ng cho cae co 
eifu, ngay nay da (mg dl:lng cae M thong truyen dQng di¢n hi¢n d .... i sir dl:lng bi? bie"n tan - D(lng co 
khong dong b<) vOi thie"t bj di~u khie:n PLC. D~ng M thong nay cho ket qua tot ve di~u ehinh toe 
dl), tinh linh ho~t trong di~u khi~n va giam sat, clIng nhu hi¢u qua bnh Ie" ca~. 

Tren hinh 7.lb bieu di~n ~ng cau true d('lng 11,l'c eua h¢ thong truyen d('lng di~n da duqc 
ting dl,J.ng eho nhi~u lo~i cAn tr\lc ella cae hang danh tieng CRANNEF clla Phlin Lan ho~e 
KONOOR, KRANBAU ella Due ho~c KYPOB ella CQng hoa Lien bang Nga. 

Trong h¢ thong bao gom : 
I. Dl)ng cO truyen dl)ng. 
2. Phanh di¢n tir ham dUng. 
3. BQ truyen co khf. 
4. PhI,J. tai dl)ng dung M dieu ehinh toc dl) ella h¢ thong bang may pMt ham d6ng b¢ 

ho~c may pMt di¢n ml)t ehieu ho~e cac d~ng phanh ham di¢n tu. 
5. Co ca:u thl!C hi¢n e6 the: la tr6ng toi cho co ca:u nang h~ hang ho~e na.ng h~ ca.n. 
6. Phanh an toano 

2 3 5 5 

a) 

2 3 6 511 6 

b) 
Hlnh 7.1. Sa do cau truc h¢ truyin d()ng di¢n cho cdn tr~c - cau trlfc 

D~c die:m cd ban c~a h¢ thong a hlnh 7.1 b Ill. b chb co ca:u ham dieu crunh t6c dl) 4 c6 th~ 
di~ chinh duqc m6men ham thea yeu c~u va ket hqp vcri d~c tinh clla dl)ng co di¢n de cho ra d~c 
tinh cUa h¢ thong thoa man duqc c6ng ngh¢ nang chuyen eho cae lo~i c~ In,lc - cau trl,J.c. D~c bi¢t 
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thich hqp voi dn tn,lc dung trong cong nghi¢p lap may, My dlplg va cac d.n tn.)c de boc xep 
container 6 cac d.ng bien. Do\Ing h¢ thong tren hlnh 7.1b thuang duqc ling dt,mg cho cac h¢ thong 
c6 pho\\.m vi c6ng suat 16n su dl:mg d()ng co truyen d()ng m¢t chieu, d¢ng cd kh6ng d6ng bt) r6to 
day quan. 

Uu di~m Clla h~ thong tren hlnh 7.lb c6 d~c tfnh dieu chinh tot. d() tran dieu chinh va c6 
kM nang dieu chinh sAu cii hai phfa nang ho\\.. quay tnii - quay pMi . 

Nhuqc diem clla h¢ thong : H~ thong dieu khien thuang phuc to\lP va Iii h¢ kin, gili thanh 
tbng the cao, hi¢u suat vung dieu chinh sAu thap. 

Giu trtic hf; dicu khit€n cho cac h¢ truy~n dQng di¢n bit€u dieo tren hinh 7.1 co the' duqc 
xay d1.JI1g tren nguyen tac h¢ ha ho~c h¢ kin dieu chinh t6c dQ. 

Call chu y rang: 
Oic phanh ham dlro.g di¢o ttl 2 va CC1 cau phanh an tOan 5 clla h¢ th6ng tren hlnh 7.1a ho~c 

6 tren hinh 7.lb lam vi¢c tin c~y, tioh ben vfrng cao de dim baa an tOan trong qua trlnh lam vi¢c .. 
Khi co sua chua thay the cac phan ttl tren tI1.)C truyen dQng chinh nMt thiet phru khoa phanh an 
toan 5 ho<:ic 6 chilc chan M tdnh gay mlit an toan nghiem tnmg. 

7.3. cAc O"'NG £lAC TiNH co TiNH cUA H~ TRUYEN £I¢NG £I1~N £lIEU cHiNH TOC 
£I¢ CHO cAc co cAu CHINH CUA CAN TRVC - cAu TRVC 

7.3.1. Cae dC;lng dc;.e tinh Cd tinh eua h~ thOng truyAn dQng di~n mQt ehiAu eho 
e6n trve - eOu tr~e 

Momen can tlnh clla cac CC1 cau chinh trong dieu khien chuyen dQog can trt,IC c6 hai d,!-ng: 
momen ci'm the nang va m6men can rna sat. VI v~y d~c dnh CC1 tlnh cua cac dQng CC1 truyen dQng 
cho cac cC1 c.fu c6 d~og nhu sau: 

Tren hlnh 7.2 bieu dien SC1 d6 nguyen ly st'r dt,Ing d9ng cC1 di¢n mQt chieu va d~ng d~c dnh 
CO" tlnh da d.c dQog co dieu khien chuyen d()ng tho cac CO" cau cua d.n trt,Ic - du tn,lC. Tren hlnh 
7.2a. so 66 nguyen ly clla d()ng CC1 di¢n mQt chi~u DC baa gom: phan ling U, cuQn kfch til: noi tiep 
G1G2, cUQn kich tu song song F 1F2, di¢n tra pht,I m~ch phan ling Rnl dieu chinh toc dl), di¢n tra Rkt 
dung M thay d6i kich tu clla dl)ng co. 

Oic pMn tu logic K,J de dieu chinh gia tr! di¢n tra R n1 , R k1 , N va H M dao chieu quay. RD 
rale dong cl,lc do\\.i baa v¢ m,!-ch ph3.n mg, RT rale dong di¢n baa v¢ mat ttl truang. Tren hiob 7.2b, 
di;1c Hnh co nnh clla cO cllu nang h~ hang va d~c Hoh CC1 tlnh cua cO caV nang h~ can. Tren hlnh 
7.2c, d~c tfnh cO Hnh c~a cC1 cau quay va co ca."u ill chuy~n. 

Oic d~ng d<:ic tfnh cC1 tIoh cua uk d¢ng CC1 thlfc hi¢n c6 hai vimg dieu chinh toc d(). Vung 
dieu chinh toc db khi thay dbi dien tra ph\! m~ch phan mg phia nang - h~ hang va vimg di~u 
chinh {bC d¢ khi (hay doi di¢n tra m<.'Lch kfch ttl phfa nang - h~ hang. 

Doi voi co diu nAng h~ hang va co cau nang ho\\. can khi h~ c6 tru, dQng ccr di¢n thuang Hun 
vi¢c ache d¢ h~ ham. Phia nang hang doi voi CC1 cliu n1l.ng h~ hang. nang h~ d.n, CC1 cau quay va co 
cau di chuy~n dQog co di¢n di¢n hOo\\.t d()ng a cM' d¢ dQog co. 
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Hinh 7.2. So d6 di¢n nguyen Iy va cae dqng dgc tinh cd tinh khi sIr d!.m8 d¢ng C(J nll?t chilli tTl/yin d¢ng cho 
cac C(1 edit chinh n;a can tn.le - cau tn.lc. 
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7.3.2. Cac dc;mg dc;;c linh Cd cua ht Ihong I,uy~n dQng di;:n b&ng dQng Cd 

khong dong bQ '010 16ng sac cho c6n I,vc • c6u I,vc 

Di~u chioh toe dQ trong d.c h~ thong truy~n d(;mg di¢n cho cae co cAu di~u khien chuy~n 
d¢og cho can tr~c - du tn,lc su dl!ng dQog co di¢n khang dong b¢ r6to long soc rat ph6 bi~n. 

Phucmg philp di~ll khi~n toe d¢ thong thuemg duqc thl!c hi¢n bang each dbi n6i CU~1ll da.y 
phan tIng M: thay d6i s6 doi qlc p. Daa chieu quay cua dQog co truyen d¢ng duqc tht!c hi¢n bang 
each thay dbi chieu tu tfuemg quay. Sa do di¢n nguyen 19 d6i n6i cU('ln da.y stato duqc trmh bay 
tren hloh 7.3a, d~c tinh ccllinh ella dQng co truyen d(mg cho co cau n:1ng h<;l hang va Dang ~ can 
tIen hlnh 7.3b. 

Tren hlnh 7.3a, khi Cll9ll day ph.1n 6ng ella d¢og cO kh6ng dong bQ dau Y,.1. va YY; Tren 
hloh 7.Jb, di;\c tfoh co {loh cua dQog co khang dong bQ khi dieu chioh toe dc? bang each d6i n6i 
cUQn d:1y M thay dbi so d6i elle P eho co cau nAng h~ h~Lng va co ca.'u nAng h~ cAn. Vung di~u 
chinh toc d~ phia nAng cho co ca'u nAng h~ hang. co c:fu nAng h~ can. dqng co di¢n lam vi~c 0 eM 
d¢ d¢ng ca. Vung di~u ehinh toc d9 phia h~ eho co cau na.ng h~ hang. co ctiu nang h~ cAn, d¢ng co 
di~n lam vi~c & ch€ dQ h~ ham. 
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Hinh 73 _ S(! do dien 11811),,'n I.}' WI cac dqng dqc tinll C(! tlnh c/la d¢/Ig c(! tntye'n d(Jng elto cac C(! Cefll die'll 
khiifn elmytn d(Jng ella edn tn.lc - cdu trllC 
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7.3.3. Cae d<;lng dc;,e tinh eo eua h~ thong t,uy~n d9n9 di~n bling d9n9 eo 
khong dong b9 'oto dOy quan eho eOn t,ve - eOu t,ve 

D!)ng ca kh6ng dong bl') r6to dAy quA'n su dl:lDg M truy€n d,mg cho cae co cAu di€u khien 
chuyen dQng cho cae dn tr\le - cau tn,lc c6 nhi~u \JU di~m nhu tang m6men khm d"ng, h~n eM 
dong di¢n trong qua [rlOO khai d9ng va c6 kha nAng dieu chinh t6c d¢ trong ph<).m vi fl!Og, khai 
tMc va baa duBng dan gian. D~c bi¢t dQng CO kMng dong b¢ Slr dl,mg cho ciln tIVe - cau tnJc c6 
the rna fQOg ph<.lm vi cOng suat VI v~y chling duqc Slr dl:mg rat phd bi€n. 

Tren hloh 7.4 tdoh bay sa do di¢n nguyen 19 va cae d<.mg d~c doh co d¢ng co kh6ng d6ng 

b¢ r6to dAy quan truyen d()ng cho cae CO cAu c1la ciln tfl,lC - cau tnJc. a hinh 7.4a bieu dien sa do 
di~n nguyen 19 ciia d¢ng co kh6ng dong hi? r6to dAy qUilO dieu chinh t6c dq bang each thay d6i 
di¢n tra phl,l trong m<).ch r6to eua d¢ng ca. Trong sa do MCl va MCl iii cae phan tu dieu khi~n 16gic 
M dao chi~u quay dQng co; K, la cae phan ti'r dieu khi~n Idgic M thay d6i gia trj di¢n tra phl,l me).ch 
rdto RI , RT - rale nhi¢t bao v¢ qua tai cho dQng ca. 

Tren hlnh 7 Ab, d<).ng d~c Hnh co ella d9ng co kh6ng dong bQ r6to da.y gut!n dieu chinh t6c 
dQ bang cach thay d6i gia trj di¢n tra phl,l truy~n d9ng cho co du nang he). hang va nang he). dn 
ella cAn [rl,lc - cau trl,lc. vu.ng di~u chInh t6c dQ phfa nang hang AI\', vung di~u chinh r6c dQ phfa he). 
h1mg All' phl;l thuQc gia tri di¢n [ro phI! trong me).ch rdto. Dij.c tinh co tloh cua h~ truyen dQng di~n 
dieu khien chuylin d9ng cho co c[lu quay va co ca'u di chuyen chan d€. Vung dieu chinh t6c dQ khi 
quay, khi di chuyen phl,l thuQc gia trj di¢n tra phI! trang me).ch r6to. 

St----l-f-...--J1 '--.--+-----h M 
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Hinh 7.4a. Sd do nguyen ly Clia di)ng cd khOng dO'flg b(! 
rota day quan dit'u chlnh toe d¢ 



- 1 2M , olm 
M 

1,2Mcdm 

Hinh 7Ab. Dl!ng dijc tinh C(f tlnh clia d¢ng C(f kMng dong b¢ truyen d¢ng cho cac cadit dieu khitn chI/yin 
d¢ng cho can tn.IC - call trl.lC. 

7.3.4, Cae d,;mg dQe tinh co cue hq thOng dl6u khiAn tOe dQ tluyen d¢ng dl\in 
cae co eOu ehinh eho cOn tl~e -e1!u tl~e so) d~ng ph~ tal d¢ng 

cac d.n tn,Ic - cAu trl,lc c6 y~u du d~c tmh di~u chinh tot su d1;lng cho cdng ngh~ lap may. 
x.a.y dl!Dg va cho dng bien ca.""u truc h¢ lIuy~n d¢ng di¢n trlnh bay lIen hinh 7.1 b. Di~u khi~n h¢ 
thong lIuy~n d¢ng di~n {; vilng dit!u chinh toc d¢ sitU ca. hai phia nAng va h~ hang xay d1,l'llg M 
di~u khi~n la h¢ kin. Toc dl) cua h¢ th6ng truyen d¢ng di¢n ph\lc VlJ. cMg ngh? c6 yeu du 10%00. 
15%00. 20%00. sai l¢ch tinh 5%, khi tai trqng nAng thay d6i tu MOl d€n I ,2MCdm• H~ lIuy~n d¢ng 
di¢n thui'mg su d\lng ta.: BQ bi€n d6i tiristo - dl)ng cO" - Ph1,l tai dl)ng ho~c d¢ng co khdng d6ng b¢
ph1,l tai d¢ng. D~ng d~c tinh ca duqc trinh bay tren hinh 7.5. 
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Hfnh 7.5, D{1fIg d{ic rfnh cd tlnh cua h¢ truyln d¢ng di¢n clw ciJn trlj-C - ciJu tn!c 
khi sir dl!flg phlj- raj d¢ng, 

Di,le tinh eo flnh ella h¢ truyen dQng di¢n eho eAn trl.!e, cAu tJ1,le khi sir d\,mg phI.! taj d(log 
bieu di~n tr~n hlnh 7.Sa, b, ella h¢ thong truyen d¢ng di¢n dieu khi~n chuytin d(lng cho cae eo c:fu 
ella can LIl;le, cae di,lc tinh co tInh the hi¢n trong hai eM' dq ho~t dqog, 

1, Klti dUG ph~1 tai d¢ng ",ao h¢ th6'ng 

Khi co sl! tham gia hO<;lt dqng ella ph1,l titi dt;mg, toe dl) 60 dinh tren cae di,le tfoh 1,2 phia 
nang va }" 2', l phia h~ hang nham ffi':!C dich t;:to ra cae toe d(l thap dap li'ng yell cau eua eong 
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ngh¢ nang ehuy~n. D<}.e di~m eua h~ thong khi t~o ra vilng dieu ehinh sau vai sl/ thay dbi tai lr9ng 
nang [rang dai n;mg d.n h<;ln eh~ dong eho dQng co bAng di¢n tra ph1,l Rr trong m~eh roto eua dQng 
CO' khong d6ng bQ va di~n tra ph1,l trang m~eh phan ung eua dQng co mqt ehieu. Di~u khi~n ehfnh 
xae momen clLa phI.! tai dQng sc quy~t djnh sai l¢eh t1nh toe dQ eho h¢ thong. 

2. Khi phI! lui d(mg khO/lg tham gia vaa II¢ tho'l1g 

Khi ph1,l tai dQng khOng tham gia van h¢ thong cae t6e dq cong tae tren cac d~c tfnh 3, 4, 
5,6 phia nang va 4',5',6' phia h<;l himg. H¢ th6ng e6 hQ d~e tfnh CO' nnh nhu hlnh 7.5a, b dii giai 
quy~t t6t van de ve chat luqng dieu khi~n sau eho h¢ th6ng dong thai dap ll'ng duqc cae t6e dQ eao 
de lang nang suat b6e x~p Clla dn tfl,le. 

7.4. H~ THONG DlEU KHIEN TRUYEN DONG DI~N DIEU KHIEN CHUYEN DONG CHO CAN 
TRVC - CAU TRVC 

7.4.1. DQc di';m chung 

Dieu khi~n ehuy~n dQng nang h<;l, di ehuy~n hang hoa trco tren moe dn tfl:1C - eau tn:lc 
theo quy d~o mong mu6n trong khong gian ho~t dQng ella dn tfl,lC - cau tr1,lc co the dLIqc thl!e 
hi¢n dong thai nha 4 CO' cau: Nang h<;l hang, nfing h~ can, co diu quay va co ca.:u di chuy~n. Khi 
khao Sal Sl/ ho<).t dQng ella dn tfl:le mqt cach toim di¢n, nha.'t thiet phai eoi dn [fI,Ie la m(Jt d6i 
tuqng dieu khiEn bao g6m 4 CO' cau ehfnh ho~t dQng c6 nhung dmg bUQe nhat dinh. Trang trLIang 
hqp d6 can phai khil.O sat sl! ho<).t dQng clla dn tfl:1C bao gam 4 b~e tl! do eM xet cae ehe dQ dqng 
eua no. 

cac h¢ thong tl/ dQng hoa toan phan qua trinh dieu khi~n can tn,le duqe xuat phat tu quan 
ni¢m do. Vi¢e dieu khi~n chuy~n dQng clLa cac co cau co th~ [hl!c hi¢n dieu lhi~n t~i eho ho~e tu 
xa. 

Tuy nhien trong thl!c t~ hi¢n nay dieu khi~n ehuy~n d(mg eua dn tr1,le boc x~p hang hoa 
duqc thiet ke d~ ngLIoi v~n hanh trl!c tiep dicu khi~n guy d~o ehuy~n dQng eua hang hoa, quyer 
dinh t6c dq nang h';l- va di ehuy~n tuy theo timg dieu lien eong tae va chung IO<;li hang hoa eu th~. 

Olinh VI v~y rna eac h¢ thong dieu khi~n ehuy~n dqng eho cae co diu ci'la can tn,le thuong 
duqe thiet ke hO<;lt dQng dQe l~p vai nhau. Vi¢e khai thae toi uu nang suat thiet k~ phl,l thuQe nhi~u 
va~ ky thu~t dieu khi~n clla nguoi v~n hanh, clIng nhu cau true dieu khifn elLa cae h¢ thong dieu 
khien chuyen dQng. Dieu khi~n eac h¢ thong dieu khien truyen dQng di¢n cho ehuy6n d(ing ella 
cac co cau ella can tn,le duqe thi~t ke rat da d~ng. De thu~n ti¢n eho qua (rloh tcing hqp va phan 
tich cae h¢ thong dieu khitn chUng ta dl/a va~ cac d~e di~m sau: 

1. H¢ thong dieu khi~n Slr d1,lng eong tic to - role d6 dieu khi~n qua trlnh khai dQng, ham 
va dieu ehinh toc dQ cho dQng co thl!e hi¢n. 

2. H¢ thong diEu khi~n vi¢e cap nguon eho dQng co thl!e hi¢n bang each dieu khi~n cac bQ 
bien dcii eong suitt nhu h¢ F - D (h¢ thong may phat - dQng co); BEDT - D (b(J bien dbi tirislor
dQng co di¢n mqt ehicu); (bq bien tan - dQng co khong dong bq); 

3. H¢ thong dieu khien ket hqp giUa cong tic to - role cap nguon eho dQng co thl!e hi¢n, 
thay ddi gia trj di¢n tra phI) trang m~ch phan ll'ng clla d¢ng cO m9t chi~u ho~e di¢n tra phI) trang 
m<;leh rbto cua dQng co kh6ng dong bQ roto day quan, ket hqp dieu khi~n phl,l tai dQng dt t<).o ra 
cae d~e tfnh mong muon. 

4. H¢ thong dieu khi~n Ung dl,lng thi~t bj PLC dieu khi6n cae h¢ th6ng truyen dqng di¢n 
vai SlJ giam sat bang may tfnh. 
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M~ch cap nguon cho cac h~ th6ng dit!u khi~n truy~n dQng di~n cho cac co cAu chlnh, cac 
M th6ng truy~n d~ng phl;l va h¢ dit!u khitin giam sat sl! h':)~t d(>ng cua dn trl;lc - cAu tI1,lc c6 cac 
d~c diem sau: 

Dieu khi~n cap ngu6n cho toan b<l cAn tI1,I.c - du tn)c trong che d(> ho~t d(>ng va che d<l 
kMng ho~t dqng. Ngu6n di~n dung cho clin trl,lc bao gom ngu6n dieu khi~n, nguon dQng h!c cung 
dp cho d.c dqng co truyen dqng. Dong thoi h¢ th6ng dp nguon thl!c hi~n cac bao v¢ dn thiet 
cho can tn,lc nhu: bao v~ ngan m,!-ch dQng h!c, bao v¢ khong, bao v¢ qua tai cac d(>ng CC1 truyen 
dqng. 

7.4.2. Cdu truc dieu khi<!n cac h~ thang dung cong t&c to - role 

CAu truc dieu khien cua cac h~ thong dieu khit!n truyen dqng di~n dung cbng t.1c to - role 
cho e<ln trl,lc - du trl,lc duqc bi~u di~n tren hinh 7.6. 

Q ....... 

/ 

88TH· / 888CS < -> OC ( > CCTH 

(1 ) (2) (3) (4 ) (5) 

Hillh 7.6. Call frlic h¢ thdng die'li khie;l h¢ thOng dllng eO/lg tde ((J - Tule. 

H¢ th6ng bao gom cac khAu chinh nhu sau: 

1. Tay dieu khit";n: Tay dieu khi~n dung M phat l¢nh dieu khi~n toc dQ cho h¢ th6ng dieu 
khit";n truyen d<lng di¢n. L~nh dieu khien gam c6: l~nh dung, l¢nh chQn chieu, l~nh gia trt toc dQ. 
Tay dieu khit";n la mqt t6 hqp cac tiep die:m M dieu khi~n c<tp ngu6n cac cUQn hut cua cac role 
trung gian thl!c hi¢n l~nh dieu khi€n phil hqp v6i vi trf Clla tay dieu khi€n. 

2. H¢ thong bien doi tin hi¢u dieu khi6n (BDlli): H¢ th6ng bien deli tin hi~u dieu khi~n 
tuang ling vai tr~ng thai cua tay dieu khien, su dl,lDg cac role trung gian, rdle thoi gian M lam chuc 
nang d6ng cat va dieu khi~n h¢ truyen dQng di¢n theo logic trlnh tl! thl!c hi¢n l~nh dieu khit";n. 

3. Btl bien ddi cbng suat (BBDCS): G6m cac cbng tac to dung M thl!c hi¢n l¢nh dieu khien 
d6ng cat m~ch dQng luc cA'p nguon cho dQng CC1 thl!c hi¢n. 

4. Dqng CC1 di¢n (DC) truyen d(lng di¢n cho M thong dieu khi~n chuyen l1(>ng cac co du 
chinh cua can tn,lc - du trl,lc. 

5. Khau thl!c hi¢n trong cac cd cau clla can trl,lc - du tn.lc. 

Hi¢n nay diu tnk dieu khitin tren hlnh 7.6 duqc ap dl,lng ky thul!.t dieu khi€n PLC M dan 
giim hoa M thong, tang dQ tin cl!.y cho cac dn trl,lc - cau trl,lc khi d<:lc tinh di~u chinh c6 y~u cau 
kh6ng cao trang vi~c thl!c hi¢n cong ngh¢ b6c xep hang hoa. 

7.4.3. Cau true dieu khien cae h~ thong dung phl,.l loi dQng 

au truc dieu khien cua cac h¢ thong dieu khi~n truyen dQng di¢n cho cac cO cau dieu 
khi~n chuyen dQng clla can trl,lc dung phI,! tai d¢ng duqc bi~u di~n tren hlnh 7.7. 
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UL1 

PHro 
® 

L _________________ ~ 

Ul2 

Hinh 7.7. Ctlll trlic die'll khiln h¢ thu'ng dl'tng phI.' ta! d¢ng eho truyen d¢ng difll 
cae CC/ Call ch(nh nla ctin trl.le - dill tn.le 

Chuc nAng cae phan tll' trang h¢ thong dieu khien: 

1. Tay di~u khien: Dung M t¥J cae l¢nh di~u khi~n. tin hi~u dieu khien c6 th~ 1:1 tin hi¢u so 
ho~c tin hi~u tuang til tuy thuQc lo~i tay di~u khien. 

2. Be) xu 19 tin hi~u dieu khi~n: Ok tin hi~u dut;:lc t\10 fa tit tay dieu khien duqc ,j] 19 va 
truyen dan Mn cae kh6i chap hanh. Tren sa diS du true chi fa ba nh6m tin hi~u di~u 
khien: Tin hi¢u dieu khien toe d¢ UOOJ quyet d~nh t6c dl? c6ng tac cua h¢ thong, tin hi¢u 56 
Uu dieu khien chicu dip nguon guyet dinh chicu quay eua h¢ thong. tin hi¢u s6 Uu quye", 
d~nh gia lri di¢n trll phl;! trong m~ch d¢ng co nham h~n che' dong di¢n va t\lO fa ca, ,"t:p t6c 
d¢ cho h¢ thong. 

3. Kh6i ngu6n cung Clfp cho h¢ th6ng: Chuc nang cua khoi nguon thl!C hi¢n cap nguon chc 
h¢ di~u khien va chQn chicu Clfp nguon cho m~ch d<)ng ll!c cua d¢ng co rhl!c hi¢n. 

4. DQng co truyen d¢ng di¢n cho cac ca dlu dieu khitin chuy6n d¢ng: Oic h¢ th6ng d~ng nay 
thubng su d\,lng dQng co kh6ng dong b¢ rOta dAy quan ho~c d()ng cO di¢n mQt chi~u. 

5. Kh6i chuy~n mi;lch dQng ll!c: Chuc na.ng cua kh6i chuy~n m'.lch s6 dung M thl!c hi¢n l¢nh 
dieu khi.in dieu chinh thich hQp gia lr! di¢n tra ph\,l trortg m~ch phltn tffig d¢ng ca. 

6. Ph1,l tiii d¢ng: Ph\,l tai dl?ng dung trong h¢ thong c6 th~ la phanh ham, may phit ham mQt 
chicu ho~c may phat ham dOng h¢. Ph1,l tM d()ng t~o ra momen Mh tr~n tnJc cel cua h¢ 
thong c6 chicu ngugc vOi chicu cua m()men dQng Cel ~. Tdng d~i so mOmen dQng co va 
m()men cua ph\,l tiii dQng ~o ra m6men cho tr\,lc CC1 cua h¢ thong dan d(mg cC1 cAu dieu 
khi.in chuy~n dQng. 

7. Co cau th1!C hi¢n: Co cA'u thlJc m¢n 13. tr6ng tai qu[n cap nllng h~ hang. nAng h~ can ho~c 
banh riing lan cua cO CflU quay. banh cua co cau di chuyi!n dun de. 
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8. B¢ di~u ehinh toe d¢: Chue nang eua bl') di6u ehinh nham dieu ehinh toe d¢ cila h¢ thong 
bam t6e de? d~t. HI> dieu ehinh thuang dUQe thi€t ke e6 hai m~eh Yang: m~eh vong t6e d¢ 
va m~eh Yang dong di¢n. Vi¢e cap dong eho phI,! tai di;lng duqe dieu ehinh W di;lng bAng 
bQ ehinh hru dieu khitln. 

H¢ thOng twyen d¢ng di~n eho cae eel diu dieu khi~n ehuy~n di;lng eho can tn!e nhu hlnh 
7.7 duqe ung dl,lllg rQng rai eho cae can trl,!c c6 d~c tfnh dieu khi~n tot. H¢ th6ng lam vi¢c theo 
nguyen tac h¢ kfn khi t6n ~i tin hi¢u di~u khi~n toc d¢ U",~ se t<;lO dugc d;i.e tfnh di6u ehinh !;aU 
(toc dq ch~m). Khi tin hi¢u dieu khi~n U",~ dU'Qc ngat, h¢ thong lam vi¢e theo nguyen tac h¢ ho, 
dieu ehinh toe dQ dUQc thL!c hi¢n hang cach dieu chinh di¢n tra phI! trong m<;lch roto ella dQng eel 
khong dong b('l ho~c di~u chinh di¢n trb phI,! trong m~ch phAn ll"ng clla d¢ng Cel di¢n mqt chieu. 

7.4.4. Cau true di;!u khi;!n eae h~ thong dung PLC va dung b<) bien tOn eap eho 
d<)ng ed khong dong b<) rota 16ng sOc eho eeln trve - eOu trve 

7.4.4.1. Cau truc dieu khi~n dQC h)p cho h~ thong truyen dQng di~n 

Sa do cau truc dieu khi~n d¢c l~p h¢ thong truyen dqng di¢n dieu khien ehuyiin di;lng cho 
cae CO" cau clla di.n tfl,le dUQc trlnh bay tren hlnh 7.8, chllc nang eel ban ella cae khflu nhu sau: 

1. Tay dieu khi~n: T<;tO ra tin hi¢u dieu khiiin h¢ th6ng lUang ll"ng vai ba tr<;lng thai clla tay dieu 
khi~n. V! trl "0" h¢ thong san sang ho~t di;lng; Khi tay di~u khi~n duqc d!ch chuy~n ve phfa "UP -
DOWN" d6i voi ca cau nang h~ hang ho~c nang ~ cAn; ve phfa "L - P" doi vai co cau quay, Cel 
c:'fu di chuyen tay dieu khien t~o ra tin hi¢u chQn chieu cho h¢ thong bAng cam bi€n vj trl lien 
dqng v6i tay dieu khien. Dong thai tay dieu khiiin dUQc not lien d¢ng v6i trl,!c clla Encoder t<,1o ra 
cae tin hi¢u d~ng so dieu khiiin gia tri toc dq quay clla dl')ng ca. Thong thuang cae Encoder SlC 

dl,mg hi¢n nay t~o ra tin hi<;u di6u khien 8 bit, cac dau ra ella Encoder Ian lut;1t 1a 211, 21,22, 2', 24
, 

25
, 2fi

, 27. Nhu v~y tay dieu khien se t~o ra 10 bit tin hi¢u dieu khi~n (2 bite chicu va 8 bit toc dq). 

2. Bi) rna hoa: :&? rna hoa tin hi¢u vj tTl tay dieu khien nham nAng eao c6ng SUilt tin hi¢u dieu 
khi~n, tang kha nang chong nhieu, truy~n tin hi¢u di xa. 

3. BI) dieu khien PLC: Bao gom CPU, d.c modul Mu vao DO, cac modul Mu ra 01 k€t n6i voi 
cae h¢ thong di~u khie:n. D~ dam bao tinh tac d¢ng nhanh eho h~ thong PLC bi~n deli tin hi¢u tir 
tay dieu khien d<;tng digital thanh tin hi¢u analog di~u khi~n bi€n tfin. Dong thoi thong qua PLC 
cung dip thong tin giam sat!;t! ho':!t d¢ng eua t011.O b¢ h¢ thong. 

4. Thiel bi dong e~t: cac cong tae tel MC dung de: d6ng cat nguon cap cho bl') bi€n tAn d¢ng cel 
khong dong b¢ va cac thiet bj thl!c hi¢n khac. 

5. B(t bien doi: B¢ bi€n Ui.n dung M dieu khien di¢n ap, tan so cap cho dl')ng Cel theo lu~t di~u 
khi~n dUQ"c thi€t ke va hru dfr tTOng CPU eua bien tAn, dong thai thong qua bien tfin c6 th~ quan sat 
va d~t cac thong so bao v¢ d¢ng eel ... 

6. D(tng co di~n: DQng Cel khong dong bQ r6to l6ng soc dung M truyen dqng eho h¢ thong. 

7. Thiet bi quan sat: May phat toe d<) PO 1a thiet bj do toc d('l dl')ng co eho tin hi¢u duai d~ng 
xung. 
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8. May Hnh ket noi v6i h~ thong: Chuc nang chfnh clla PC la M di~u khi~n va giam sat h~ thong. 

Ok h¢ thong dieu khi~n tren hlnh 7.8 c6 nhieu uu di6m nhu t~o ra duqc nhieu cap toc dQ 
VI v~y h¢ th6ng ho~t d(jng em, d(j gi~t nho, khil nang tI! d<)ng hoa cho timg dn tfl,lC, cau tfl,lC cGng 
nhu to~m b(> h¢ thong dieu khi~n khu v'!c d.ng trong boc xep hang hoa. D~ng h¢ thong nay ngay 
dng duqc (rng dl;log r(jog rai cho h¢ dieu khi~n do tnJc, cau trl;lC. 

Hinh 7.8. Cdll tnic dir/II khiln cho fitng C(1 Cdll diing PLC . b¢ birtn tdn- d¢ng C(1 kh6ng dong b¢ clio ccJn 
fTI.IC. 

7.4.4.2. Cau true dieu khi.in noi m~ng cho cae h~ thong truyen dl)ng di~n dung PLC - dl)ng 
CO khong dong bQ dn tr!,le - du tr!,lc 

Cau truc co bim clla h¢ thong dieu khi~n truyen d(jng di¢n cho cac CC1 cau nang h~ h~mg, 
CC1 cau nang ho\\. can, CC1 d"u quay va cC1 ca'u di chuy~n chan de cua dn tfl,lC, cling nhu cac CC1 ca:u 
nfing ho\\. hang, co CtlU di chuy~n xe can, CC1 c<1u di chlly~n gian clla cac d.u trl,lC duqc bi~u dien tren 
hlnh 7.8. Tren can trl;lc, CAll trl;lc d.c dQng CC1 thqc hi¢n, cac tro\\.m dieu khi~n PLC cho cac CC1 cau 
c6 th~ duqc thiet ke Hlp d~t to\\.i cac vi lri kMc nhau nhung dieu khi~n chung duqc b6 trf ~i cabin 
dieu khi~n. Vi¢c quan sat tr~ng thai lam vi¢c cua eac thiet hi thl!c hi¢n, thong s6 eua cac d(jng ca, 
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cua cac bien tin va cua h¢ thong cffp ngu6n thOng qua m,-,ng ket noi C1,lC b¢ giua PC - PLC - Bien 
tan dieu khi€n cap nguon cho cac d¢ng eC1 - May dnh dieu khi~n va giam sat hO<;lt d¢ng eua toan 
b¢ dn trt,lC, cau trl)c bang cap d6ng trt,lc. Sa d6 ca.'u truc h¢ thong n6i m,-,ng PC - PLC - Bien tin
D¢ng CC1 kh6ng d6ng bi? duqc bi€u dien tren hlnh 7.9. H~ thong nay cho phep dieu khi€n va giam 
sat Sl,f ho,-,t d¢ng clla cac thiet b~ thvc hi¢n tren tling can trl)c, c.1u tn,lc. Dong thai t,-,o kha nang ket 
n6i may tfnh tren tUng can trl)c, cau tIl,lC vai trung Him dieu hrmh san xufft clla cang va vOi the giai 
ben ngoai. 
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Hlnh 7.9. S(! do Call Inle no! mqng PC - PLC ci/p ngllon cho d()ng C(! kh6llg dong 
b(i Clla call fn,lC, call trI.IC 



CHUONG 8. TRANG B~ ml):N • mEN TI) CAN TRI)C KONE 

8.1. GIOI THI~U CHUNG VE CAN TRVC KONE 

CAn tnJc ch1l.n de KONE dUQc hang KRANNEFF eua Phan Lan thiet ke. Nh6m dn trl,Lc 
nay duqc tritin khai ung dl:mg a cae cang bit'!n nllDe ta, nhieu nuac trong khu vl!C va tr~n the gi6i. 
can tr\le KONE c6 di!.c {inh dieu chinh toe di;l thich hqp cho boc xep Mng hmi cho caog bit'!n va 
nfing chuyen tmng cbng nghiep lap may eho ngimh d6ng, chua tIm bi~n. 

Gin tnJc KONE co cae co call ehinh sau: 
- Co cau nang h;:t hang. 
- Co cau nang h~ dn (thay deB tam vai). 
- Co call gutty mam. 
- Co call di chuy~n cMn M. 

Ve cilu true co khi du KONE c6 than can tr\le gam: 

llulP can tn,le Hlffi bang thep call true trell ttap dill thing dUng, co gall tay dn tfl,LC (din), 
cabin tlieu khi€:n, buang o0-t thiet bj dicu khi€:n. 

Tay d.n eua can tn,lc cau t<;io bang nhCing thanh thep dtIQ'c ghep thanh Mm Ung ll!c, mot 
Jau g~n ban!; khclp vai thap du, mql dau duac trea bang cap thong qua h¢ thong rong rQe va Cll 
th~ quay xung quanh khap gAn v(1i thap duo 

Cabin di~u khi~n Iii. buang di~u khi~n l~p trung eua dn trl,le, trang d6 trang bi nhling lay 
di~u khien M dieu khien d.e eel cau. 

8.1.1. ThOng so ky IhuQI Cd ban 

Thong so ky thu~t ella du KONE nhu sau: 

- Sue nang: tir R +- 25 tan. 
- Tlim voi tu 24 +- 38 m. 
- Chieu eao nang h~ hang voi tiii Iii: 
+ 25 tan ehieu eaa la 45 + 9 m. 
+ 15 l[ln ehieu caa la 37 + 9 m. 
- Toe dQ nang hang moe 25 tan la 10 m/ph. 
- T6e d9 nang hang m6e 8 tan ta 60 m/ph. 
- Toe de) quay mAm la 1 m/ph. 
- Toe dQ nang ca.n lil 25 m/ph. 
- Toe db di ehuy€n xe 46 m/ph. 
- Ooe quay 360°. 
- OJieu rong eua duimg ray 10,5 m. 
- Chieu dai tam banh xe twae Mn tam banh xe sau ia 5,4 m. 
- Chieu eaa dinh thap 37,3 m. 
- Chieu cao dinh d.n 45 m. 
- Nguon di¢n 3 pha dien ap 0,101 = 380 V, f = 50 liz. 
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8.1.2. Cae quy lIae chung khi dQe ban ve ky Ihu(ll can Irve KONE 

D~ thuyet minh cae ban vi! trong qua rrlnh nghi~n cUu, trong coog tac v~n Moh thu~n lqi 
cfin hi~u ro mqt s6 guy djnh v6 ky hi¢u, d~ lam ngan gqo cho philo thuyet minh nhung van day du. 
va chioh xac. Cae guy dinh CI:I thtl nhu sau: 

cae CUQll hut ella cbng tac to - role dUQc ky hi~u bing chfoh t~n cong tic to role. Khi duoe 
c!fp di¢n se c6 gia tri logic 1, khi kh6ng c6 di¢n se co gia td logic O. 
Vi dl).: Ad ::: 1 nghla 1.9. cang d.c to Acl c6 cli¢n. 

Ok tiep di~m ella cong tic to - role ky hi¢u bang len cong tae to - rale kern thea s6 c(lt 
(rna tiep dit"!m duqc bi€u di~n) trong ngoi.J.c dem. Khi tiep diem d6ng co gia tfi logic 1, khi tiep 
diem rna co gia tri logic O. 
V[ d\l Ad (17) = 1 nghia ia tiep diem cua cong tac to Ac 1 a c(lt 17 dong. 

TrLIoog hqp tiep diem eua cong tic to - role nam a ban ve khac, rna cong tac to - role dUQ'c 
bi~u di~n thi truck hang s6 bieu dieD cqt cua tiep diem se co so ho~c chu bi~u di~n him vi! rna b d6 
tiep di~m cua cong tac to - role dUQ'c sir dl:lOg. 
Vi dl,l: Acl (2/25) = 0 nghla la tiep di~m cua cong tac to' Acl a ban ve OP2 cQt 25 duqc rna ra. 

Khi tiep diem ho<)c cung tac to' - ro'le oil duqc bi~u di~n a ban ve kh3c. Khi xern xet ho,!-t 
d¢ng duqc sir dl:lOg trong bin ve dang xet thl tnrac ky hi¢u cong tac to - fo'le ho<)c tiep di€m se c6 
chu hay so bi~u dien. 
Vi OlJ: OAe! (16):. 0 nghla la (iep di~m cna cang tic to Acl a ban vi! 0 narn tren c¢t 16 rna ra. 

Cae ky hi~u tren ban ve eua ho sa ky thu~t: 

Oic ban ve nguy~n Iy cua cac co cau dn diu KONE duqc ky hi~u nhU sau: 

- OP1: Bieu dien So' do di~n nguy~n Iy m'.lch cap nguon. 
- OP2: Bi~u dit'n sa do di¢n nguy~n Iy dieu khi~n co diu nang h'.l hang chinh m6c 25 t!ln. 
- OP3: Ban ve bieu dien So' d6 di~n nguyen ly dieu khi€n co cau nAng h'.l hang moc 8 tan. 
- OP4: Ban ve bi~u di~n So' d6 di¢n nguy~n Iy dieu khien Co' diu nang h~ can. 
- OP5: Ban ve bi~u dien So' d6 di¢n nguyen ly dieu khi~n co ctfu quay mam. 
- OP6: Ban vi! bieu dien So' do di~n nguyen ly dieu khi€n m'.lch dQng iL!c co c!lU di chuy~n 

xe. 
- OP7: Bil.ll ve bi~u dien So' do di¢n nguyen ly m'.lch dieu khien clla co cau di chuyen xe. 
- Ban ve 0P28 tai OP35ia ban ve so' d6 Mu day. 

Ole ky hi~u tren him vii 

+ Ban vc ky hi~u chfr A a dau la ban ve So' d6 di¢n nguyen Iy cua co Call nang h,!- hang 
moe 25 tan. 

R tan. 
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+ Ban ve ky hi~u chfr B 6 dau ia ban ve So' d6 di~n nguyen ly ella co cau nang h'!- hang moc 

+ Ban ve ky hi~u chu K 6 dau ia bim ve sa d6 di¢n nguyen Iy cua cd cau quay mam. 
+ Ban ve ky hi¢u chu P 6 dau hi ban ve Sd d6 di~n nguyen ly cua ca cau nang h'.l can. 
+ Bil.ll ve ky hi~u chfr R a dau la ban ve Sd do diQfl nguy~n iy ella Cd cau di chuy€n xc. 



8.2. H~ THONG DlEU KHIEN CAP NGUON CHO CAN TRVC KONE K4961 

Ngu6n di~n cung cn:p eho cae co c~u ella can du KONE du(,1c dieu khien bAng cae du 
dao, cOog ta.c 1t1 - role. Sa dO di¢n nguy~n 19 dieu khien ca'p ngu6n eho cjn true KONE dugc bieu 
dien lr~n hinh 8.1. 

p .... 

Hillh 81 RuM quoil alp I'll lIti Clip cdp 118m)" clio cd" (l"I.'c 

Ngu6n dien cung corp eho cae co cA'u ella cAn cau KONE duqc dii!u khitin bAng cae cfiu 
dao, cOog laC to - role. So dO nguyen ly diCu khien C:lp ngu6n clIO c;"tu trl;1c KONE dllqC bitu dien 
tn~n hloh 8.2. 

Oi¢n ap cung C:lP eho cae d~ng co 3 pha. UdIn = 380 v. l:tn s6 f = 50 liz. 
Di¢n ap cung clp eho m',lch di~u khi~n UOI( = 220 V. Uin s6 f = 50 Hz. 
Di¢n tip cung en-p eho m<.tch di~u khiEn dung role thai gian dien III m~1 chieu U\1(' = 220 V. 

Cung ca:p ngu6n eho cae co ca'u chinh thOng qua h¢ th6ng \'anh lruqt Iren ln~c ella rulO va 
dua den cau dao chinh Oal dJ;l.I In~n d.n IfI,!C. Tu du dao Oal, cap ngu6n duqc n6i v6i hi! th6ng 
vanh lfllQ1 thu hai b6 tfl trong tfl,! quay cua ci'l:n trl,!C de c(p cho cau dao Oa2 I~p d~l lrong cabin 
di~u khien. 

Th(r II! cl'tp nguun cho can tr!,lc: 

~ Khi cau dao chfnh dUQc d6ng Oa1 = I cap di~n t6i c:iu dao Tal va Ta2 cho h¢ lMng 
chit!u sang Mo hi¢u, chie'u sang. say cac d(mg ca, d6ng thai cff"p di~n tm du dao Oa2. 

~ Khi du dao 032 = I Ihi ngu6n di~n dUQc ea'p 161 cOng lac :way Oa3 va cOng lac xoay 
Ob2 sAn sang c:fp cho cOng 1i1c la Oel s1fn sang cap ngu6n cho cae ca c:(u chinh eua c:in tfl:'C. 

Drltil!n h1"lnh cling elfp ngu6n di¢n cho m:,lch d(mg llfc cho cac ca cau nAng h~ hang. nllng 
hl.l do, CC1 cau quay m~m va CC1 cau di chuyen xe c:in li!n hanh cac buac nhtr sau: 

1. Dua ttlt ca tay di~u khien ctla cae CC1 cau chlnh v~ vi lri 0, We nay la c6: 
Ab3 = I Db3 = I l'b3 = I 
Rb3 = I Kb3 = I 

2. D6ng aptomat Oa4 va 0:'15 v~ vi Iff ON, luc nay Oa4 = I,Oa5 = l. 

, 
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3. k mit khOi d¢ng cap ngu6n Ob4. 
Ob4 = 1 cap di~n cho rale trung gian Od1. 
Odl = lliun cho Odl (15) = 1. 
Ngu6n di~n dugc dua toi cut)n hut ci'la cong uk tcf chfnh 

Oel = 1 d6ng citc tiep di~m clla n6l;;ti nhu Od (3) = 1. Oel (7) = 1. 

Tin hi¢u hoa vi¢c cap nguon bang den Ohl sang, baa hi¢u c6ng tac to Oel da dong m~ch 
cap di¢n den cac co cau clla can twc. 

Truong hqp c6ng tac tcf chlnh Oel kh6ng lam vi¢c, den tin hi¢u kh6ng sang. m~ch dieu khi€n c.fp 
ngu6n baa v¢ sl,1 co cac co cau dieu khi€n chfnh nhu M thong qu~t gio cho bu6ng may, thong gi6 
cho cac b() di¢n tra ph1,l, baa v¢ qua tM cac d¢ng co truyen d¢ng, cac tay dieu khi€n kh6ng (j V! tri 
kh6ng ... 

Thu til dirng cap nguon cho can tn,lc thllC hi~n theo cac bmJc sau day: 

1. Dua tay dieu khi~n cac co cau chinh ve vi tri "0" 
2. An nut STOP (Ob3) nghia la Ob3 = 0, c6ng tac to chinh Oel = 0, den baa Ohl tM 

khi cbng tAc to chinh mat di~n. 
3. Ngat cau dao Oa2 (dua tay cau dao ve V! tn OFF); an toan cho m~ch d¢ng h,rc cung 

nhu m~ch dieu khi6n clla cac co cau. Nhung m~ch di¢n cho m;;tch chie'u sang va say van co di¢n. 
4. Ngat du dao Oa1 (dua tay cAu dao ve vi trf OFF); Baa dam an toan cho to~1.ll h¢ h~ 

thong. 

Cac bao 'ie dn co trang sa do di¢n dieD khi~n cap nguon cha can tr\1c: 

Baa v¢ "Kh6ng" 1ft baa v¢ mat di¢n trong ilk can trl,lc dang ho~t d(mg, kh6ng cho phep 
ho;;tt d¢ng tral~i khi chua tht!c hi¢n th(r tt! cap nguon. 

Baa v¢ ngan m~ch: Khi trt!n dn tr\lc xay ra ngan m~ch cap nguon do m;;tch di¢n d¢ng It!c 
cua cac co du thi h¢ thong cap ng1l6n phai baa v¢ nHm m1,lc dfch bio v¢ h¢ thong cung cap di¢n. 

Baa v¢ ngimg cap ngu6n khi ffi¢t trong cac co cau chfnh qua tai. 

8.3. TRANG Bj OI~N - OI~N nl OIEU KH1EN CO CAU NANG H", HANG CliA CAN 
TRVC KONE K4961 

Cau trLic h~ thong truyen d()ng di¢n dieu khi~n cO cau nang h<;l hang cua can tr1,lc KONE 
nhU 6 hlnh 8.3a, dQng co trllyen d¢ng la dt>ng CC1 kh6ng dong b¢ r6to day quan ket hqp v6i phl,l tai 
d()ng la phanh dieu chinh toc d¢. D;;tng d~c tfnh co tmh clla h~ thong ning h;:t hang co d~ng nhu 
hlnh 7.5a. cau truc dieu khi€n nhu a hlnh 7.7. H¢ thong dieu khi€n truyen d¢ng di¢n cho co ca'u 
nang h~ co di.lc tfnh dieu chinh toc d¢ tot dap Ung duqc yeu cau bOc xep hang hoa cho cang bi~n. 
nang chuy~n trang cbng ngh~ tap may ... 

8.3.1. OQng cO truyen d¢ng cho CO cou nang h<;l hOng 

D¢ng co dung trong co diu nang h;:t hang clla du KONE la dt)ng co kh6ng d6ng b¢ r6to 
long soc. D¢ng co kitu M25MHTS2K1921 co cac thOng so sau; 
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- Cong suat cua d9ng cct 

- H~ so cong .tac ngan hi).n 
- Di¢n ap dinh mdc 
- Dong di¢n dinh milc 
- Di¢n tip rota 
- Dong di¢n rota 
- Toc dQ dinh milc 
- Di¢n tra rota 
- Phanh di¢n {huy l,!c 

PJI11 = 65 kW 
ITB = 40% 
Udm = 380 V 
ISdm = 125 A 
U2 = 295 V 
IRJn1 = 125 A 
ndm = 1000 vg/ph 
Rl = 0,0290./20° 
Ksl. 

8.3.2. Chuc nang cua cac thiet bi dieu khi~n 

So do di¢n nguyen Iy dieu khi~n cct cau nang hi). hang can tn,Ic KONE K4961 duqe bi~u 
di~n tren hloh 8.3a, b, c, d. 

- M:;tch dQng I"c: 

AmI, Asl: DQng cct va phanh ham dung. 
Act, Ac2: cae tiep di~m cbng tae tC1 dao ehieu va dieu khi~n cap ogu6n mi).ch di¢n stato 

dQng cO truycn dQng. 
Ac41 -0- Ac4S: Cac tiep die:m cong tae to' dieu khien di¢n tra phI) mi).ch roto eua dQng cct 

truyen dQng ehlnh. 
Am5: Phanh dieu ehinh t6e tlQ cho co cau nAng h';l hang, momen hiim eua phanh AmS 

duqe dieu khicn bai kh6i KA481 bang each thay d6i dong di¢n cap eho cUQn day stata eua phanh 
An,S. 

ca. 

AdS: Role dong c,!c di).i baa v¢ qua dong eho eu~m day stato cua phanh AmS. 
Ac7: Tiep die:m dip di~n eho phanh Aslla. phanh ham dUng cho ca c.1u nang ha. 

M~ch dicu khi~n: 

Ac1, Ac2: CU9n hut ella cae eong uk to cap ngu6n eho dong cct. 

Ac41 +Ac45: CU~1ll hut cac edng tae to dieu khien di¢n lia phl,l trang mi).ch r6to ella dQng 

Ad1, Ad2, Ad3, Ad63: CUQn hUt clla cac role trung gian. 
Ad43 + Ad45: Role thai gian khong che dong ngat di¢n tra [rang mi).ch rota clla d90g ca. 
Ac7: CuQn hut cua c6ng tic to cap ngu611 cho phanh Mm dung. 
BQ dieu khie:n dong KA 481 baa gam cae pMn tiI co ban: Olc cUQn lam vi¢c cua khuyeeh 

di).i tll AIEl, A2E2', Cuqn dil~u khien A5E5; Cuqn phan h6i am toc dQ gian tiep bll.flg di¢n ap rbto 
cua d6ng co A3E3. 

8.3.3. Nguyen Iy lam vi.c cua sd do di~n dieu khi~n Cd cau nang hQ hang 

a. Chuan b, dlla h~ thong VaG lam vi~c 

Tien hanh cung c.1p nguon di¢n dQog l,!c eho cac co cau ella dn trl,lc ta tien Moh ohu sau: 

- Dua tat cii eac tay dieu khi~n clla cac co cau v~ trf "0" lile nay co: 
Ab3 = 1 Db3 = 1 Pb3 = 1 
Rb3 = 1 Kb3 = 1 

+ Dong aptomat Oa4 va Oa5 v~ vi trf ON. iuc r<ty Oa4 = I,Oa5 = 1. 
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+ An nut kh&i dQng Ob4. 
Ob4 = I dip di¢n cho role trung gian Odl. 
Od! = 1 lam cho Od! (15) = 1 

Ngu6n di¢n dUQc dua tai cong tAe to chinh Ocl == 1 dong cac tiep diem ella n6 nhu: Ocl 
(3); Ocl (7) = 1. 

Den Ohl .sang. hao hi¢u ebng rae to Oel da d6ng m~eh eap di¢n den cae cO cau clla dn 
tr!,le. 

Muon cho h¢ th6ng d.n [r\lC ngUng hO\lt d¢lOg thl!c hi9n nhu ;;au: 

+ An nut STOP (Ob3) nghIa la Ob3 == 0, cong tae to chfnh Oel == 0 den bao Ohl tat khi 
ebng tilc to chfnh mat di¢n. 

+ Ngat du dao Oa2 (dua tay ca.u dao ve vi trf OFF) an toan cho m~ch d¢ng ll!c eiing nhu 
m~eh dieu khi~n Clla cae co diu, nhung m~eh di¢n cho chi€u sang va say vin ho~{ d¢ng duqc. 

+ Ng:lt d.u dao Oal (dua tay cAu dao ve vi trf OFF) an toan cho toan hi? h¢ rh6ng 

b. Tien hanh dieu khi~n h¢ thong nang h:,t hang 

Khi dua tay cIieu khien Ab3 ve vi tri so "0" eac role trung gian va thai gian: 
Ad43 == I Ad44 == 1 Ad45 == I do d6 cac tiep di~m ella chung: 
Ad43 (15) = 1 Ad44 (15) = 1 Ad45 (15) = 1 

Cap di¢n m~ch dieu khien. 
Ad62 = 1 --> Ad6J (15) = llam cho Ad63 = 1 
Ad63 (17) == 1 san sang ca:p di¢n cho Adl 
Ad63 (16) == 1 duy tri m~ch di9n cho Ad63 
Ad63 (4/10) == I san sang cap di¢n cho Pel 
Ad63 (3/10) = 1 siln sang cap di¢n eho BeL 

Toe d(ll phia nang 

Khi dua tay dieu khien Ab3 ve vi trl sol phia nang hang AbJ == Ita c6: Adl == I lam 
cho Adl (10) = O. 

Adl (30) == I cap ngu6n di¢n cho Ad6l 
Adl (17) == I lam eho Ael == 1 din den Ael (16) == I duy trl m~ch di¢n cho m~ch dieu 

khi~n. 
Ael (25) == 1 lam cho Ac7 == I cap di¢n eho phanh di¢n thuy 1tlc lam vi¢e, giai ph6ng 

tr!,lc dQng co. 
Ac1 (3) == 1 cap nguon di¢n 3 pha eho stato ella d¢ng cO Am 1. 

M~eh r6to Ab3 == I lam eho Ac41 == 1. 
Ae41 (17) = 1 san sang dfpdi¢n eho Ael va Adl. 
Ac41 (1) == I n6i sao cli¢n tra phI,!, toan hi? di¢n tro ph\l U1U5; VIV5; WIW5 dua vao 

m<:l.eh r6to, nhu v~y dQng co lam vi¢e vai toan b() di¢n tra phl,l.. 

Hi? Au5 dieu ehinh dong cho cUQn day stato eua phanh dieu ehinh toe di? ella h¢ thong 
Am5. 

Ab3 == Ilo~i di¢n tra r53 ra khoi m\leh eUQn day dh'!u khi~n A5E5, do v~y dong di¢n d~[ 
vao cU()n day A5E5 duqe tang len. Dong thm Ad63 (8) == 0 lo~i di¢n tro r59 ra khai m~eh di¢n 
eua eu¢1O da.y jam vi¢e AIEL A2E2. Do v~y ma clong dien dua vao cUQn dAy stato eua phanh dieu 
ehinh toc dl> AmS dUQ'e tang len cl:ln den momen ham Clla phanh lan, him cho toc cll> d¢ng co giam 
xuong dung toc dl> d~t. 
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Toe dj) 2 phia nang 

Khi dua tay dieu khi€:n ve vi tri so 2 phfa nilng h~mg Ab3 = 1 m,!-ch di¢n stato giong nhu 
vi tri so 1, m,!-ch rbto ding giong nhu vi tri so 1. B¢ dieu chinh dong cho phanh dit!u chinh toc dQ 
lam viec nhu sau: 

. Ab3 = 0 toan bQ di¢n tra r53 duqc dau noi ti€p v6i cUQn day dit!u khi~n A5E5 do v~y 
dong dieu khien giam, mbmcn ham cua phanh se giam lam cho toc dQ eua h¢ thong tang len. 

Toe dj) 3 phia nang 

Khi dua tay dieu khiEn ve vi tri so 3 phfa nang Ab3 = 1, m1).ch di¢n cung cap eho slato 
cu.a d¢ng co nhU vi trf so 2. 

M;:tch di9n r6to co them ad3 = 1 nen Ad3(18) = 1 cluy (rl nguon dieu khien va Ad3(9) 
= 0; ad3 (22) = 1 Hi.m cho ae42 = 1 va Ac42(27) = 0 ngat di¢n eUQn hut Ad43 = o. Dong (hai 
Ad42(l5) = 0 san sang dlp di¢n cho Ae43. Lue nay Ac42(l) = Ilo;:ti di¢n tra phI) UILJ2; 
VI V2; WI W2 ra khoi mi.lch di~n roto lam eho toc d¢ dQng co tang len. 

B¢ dieu khien toc dq cho phanh Am5 co Odl(17) = 0, Ae42(8) = 0, Ad3(9) = 0, 
Adl(lO) = 0 do v~y dong di9n cap cho phanh Am5 dieu chinh toc d¢ bang O. Nhu v~y tu toe d¢ 3 
phia nang phanh dieu chinh toc db kh6ng tham gia vao dieu khien h~ thong. Dieu chinh toc d6 cho 
CO cau nang duqc thl!c hi¢n bang cach thay dbi gin trl di¢n tn'::t phlJ trang m;:tch r6to ci'ta dQng co 
AmI. 

Toe dj)4 phia nang 

Khi dUa tay dieu khien ve vi tff so 4 phfa nang Ab3 = 1. Mq.ch di¢n cung cap cho eu6n 
d<'1y stato nhu vi trf so 3 phfa nang. M1).ch dieu khien di¢n tra phL,l co them: 

Ac43 = 1 Hl.m cho Ae43(28) = 0 dan den Ad44 = 0 vi (he Ad(440 = O. Sau khoang 
thai gian duy trl !.5 (s) tiep diEm Ad44(25) = 1 san sang cAp di¢n cho Ad44. Dong thai Ac43(1) 
= 1 10,!i tiep dien tro phL,l U2U3; V2V3; W2W3 ra khoi m1).eh roto, toc do d¢ng co tiep tuc tang 
len. 

Sau khoimg thai gian rale thai gian khong che l,S (s) thl: Ad44(lS) = 1 lam cho Ae44 = 
1 va ae44(29) = 0 ngat m<;1ch Ad45 = Oad44(1S) = 0, sau thai gian duy tfil,S (s) tiep di6m cua 
Ad45(26) = 1 san sang cap dien cho Ac4S. Dong thai khi d6 Ac44(1) = 110,!-i tiep di¢n tro phl.l 
U3U4; V3V4; W3W4 ra khai m,!-ch r6to toe d{J dQng co (iep (I)c (ang Il!n. 

Sau khoang thai glan duy (rl 1,5 (s) (hi Ad45 (26) = 1 lam cho Ac45 = 1 dan den 
Ae45(1) = 1, lo<).i tiep di¢n tn'::t phu U4U5; V4V5; W4W5 ra khoi m<).ch roto, toc d¢ dQng co i6n 
nhat ache d¢ nang. 

Tom l<;ti che dQ n<"'lng 6 tay dieu khiiin c6 4 c;fp loe d¢ trang do toc dQ 1 va toe dQ 2 dieu 
khi~n h¢ th6ng truyen dbng di¢n h01).t dQng thea nguyen tac h¢ kin 6n dtnh toc d¢ v6"i m9i tn;mg taj 
nang bang phuo'ng phap dieu ehlnh m6men clla phl.l tai dQng, toe dq 4 dUde (ill.rc hi¢n bang cac 
role thai gian M c6 them cac toc d¢ (rung gian dam bao cho h¢ thong ho<).t d¢ng em. Trang lll<;tch 
rota vfin gifr I<).i gin (ri di¢n tn':t phL,l nhAm mL,lc dfch khac phue qua tiii m6men, dong di¢n cho dQng 
co khi h04t dqng (] toc dq cao. 
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S(1 d6 di¢n nguyen (5' dilu khie'n C(1 Call nang hq hang can tn,lc KONE. 

Toe dt) 1 phia h~ 

Khi dua tay dieu khit!n Ab3 v~ v~ tri s6 I phia h~ hang Ab3 = 1, ffi~ch di~n cung c!fp cho 
role dong AdS = 1 dan den AdS(19) = 1 Uun cho Ad2 = 1 dan den Ad2(lO) = 1 ngat m~ch 
Adl(lO), Dong thin Ad2(31) = 1 cO:p di'n cho Ad61 = 1,od2(12) = 1, do d6 Ad2(19) = 1 
lam cho Ac2 = lliiffi cho Ac2(17) = 1 duy trl ffi'.lch c!fp ngu6n dieu khie:n cho CO' diu iJ phia h'.l 
hang va bao v~ lien dQng do Ac2(17) = 0 ngit ffi<).ch khdng cho Ad 1 ho<).t dQng, D6ng thm 
Ac2(26) = 1 c1l'p ngu6n cho Ac7 = 1 c!fp ngu6n cho phanh thuy ll!c Asl giili ph6ng trl,lC dQng 
ca, Ac2(1) = 1 cap ngu6n cho d¢ng ca AmI theo chieu h<).. 

M<).ch roro hai pha di¢n triJ VoWo duqc n6i v6i nhau con di¢n tra pha V d~ hiJ m'.lch nhu 
v~y m~ch rOto khong d6i xliog nhim ml,lc dich ~o ra t6c dQ ch~m. 

Bl? dieu khi~n dong cho phanh dieu chinh t6c dQ phia h<). ho<).t dQng nhu sau: Tay di~u 
khi~n Ab3 = 1 10~i di~n tra r53 ra khoi m'.lch cu¢n dAy dieu killen nen dong trong cUQn dAy 
A5E5 100 dAn den dong dfp cho cUQn dAy cu.a phanh dieu chinh t6c dQ Am5 Iem nen momen ham 
16'0 h¢ th6ng h<). hang hO'.lt d¢ng iJ t6c dQ ch~. 
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Hinh 83b_ So do di¢n nguyen Ij co Cdll nang hq hiIng can m,le KONE. 
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T6e d4) 2 phla h~ hang 

Khi dua tay dieu khien v~ vi tri s6 2 phia h\1 hang Ab3 = 1. M,!-ch di~n cung ca'p cho stato, 
rOto gi6ng v~ tri s6 1. B¢ AuS di~u chlnh dong cho phanh AmS ho",t dQng nhu sau: Ab3 = 1,10",i 
trir 2/3 di~n tra rS3 ra kh6i m",ch cu¢n dAy dieu khi~n do d6 dong qua cul;1fi di~u khi6n ASE5 
giam dAn d€n dong clip cho phanh AmS giam nen m6men ham giam t6c d¢ 2 tAng len. 

Toe dt) 3 phia hi;' hang 

Khi dua tay di~u khi~n ve vi tri s6 3 phia h,!- hang. M",ch di~n cung cap cho stato, m\1ch 
rOto ci'la d9ng w gi6ng vj tri s6 2. BQ dieu khien dong AuS ho~t dQng nhu sau: Ab3 = 0 vi. v~y 
toan ~ di¢n tra rS3 dugc n6i ti€p vOi cUQn dAy dieu khiin nen dong qua n6 giam, dan den dong 
qua AmS giam, m6men ham cua phanh giim, t6c d¢ h~ cua h¢ tMng tAng len. 

Toe dt) 4 phfa hlil hang 

Khi dua tay dieu khien Ab3 ve s6 4 phia h\l hang, Ae41(1) = 1 n6i sao di~n tn) phl,l 
VoV I; WoW I va Vl m\lch rNo d6i xting. M~t kMc Ab3 ;: 1; Ad3(18) = 1 duy tri. vi¢c clip ngu6n 
cho m,!-ch dieu khien va Ad3(22) = 11am cho Ac42 = 1 dan den Ae42(24) = 1 san sang cap 
di¢n cho Ac43. Tiep diim Ac42(20) = 1 duy trl cho Ac42 dong thbi Ac42(1) = 1 ngit them di¢n 
trC1U\V2; V1V2; W lW2 C1 m,!-ch roto. 

Ti€p di6m Ae42(27) = 0 lam cho Ad43 = 0, thbi gian duy trl cua Ad43 ia 2 (s) thi. 
Ad43(24) = 1 dAn den Ae43 = 1, tiep diem Ae43(25) = 1 duy trl m",ch di¢n cho Ac43 va 
Ae43(1) = 1 lo~i tiep di~ trcr phl,l V 2 V 3; V 2 V 3: W 2 W 3 C1 m",ch rOto, t6c dt'? ti€p t1,lc tAng len. 

B9 dieu khien AuS dieu chinh dong b~ 10",i ra kh6i h~ th6ng. Tiep di6m Ae43(28) = 0, 
lam cho Ad44 = 0, sau thai gian duy tri.l,S (s) Ad44(25) = 11fun cho Ac44(1) = 110\1i ti€p 
di¢n trcr phl,l U]U4; V3 V4; W 3W 4 ra kh6i mll-ch roto. 

Ti€p diim Ae44(29) = 0 lam cho Ad45 = 0, sau thOi gian duy tri 1,5 (s) thi Ad45(26) = 
1 dan den Ac45 = 1. Khi d6 Ac45(1) = 110~i ti€p di~m C1 U4U~; V4 V 5; W 4W5 ra khai m\lch r6ta. 

Dieu chinh t6c dt! cua h¢ th6ng truyen d¢ng di¢n cho co ca'u phfa h", hang vOl t6c dt! 1, 2, 
3, h~ th6ng dieu khien ta h¢ kin c6 Sll tham gia cua phanh bam dieu chinh t6c dt!. Tu t6c d¢ 4 phia 
h"" t6c d¢ h\l hang duqc dieu chinh t6ng tt.! d¢ng nha cac rale thai gian. 

CAn cM y rang trong qua tdnh khai thac n~n sir dl.:lllg toc d9 1,2 prua nang va toc d¢ 1, 2, 
3 phfa ~ trong thai gian ngan vi. a cac t6c dQ nay dong di~n a d¢ng co AmI tang len lam cho hi¢u 
suf(t cua h¢ thong giam. Tuy nhien neu su dl,lng d.n trl,lC KONE phl,lc V1,I nang chuyen trong c6ng 
ngh¢ hip may thi da.y la cac d~c Hnh dieu chinh t6c d¢ t6t dap ling dUQc yeu cau na.ng h\l veri d(l 6n 
djnh t6c d¢ cho m9i lo",i cii. 

B9 dieu khien KA481 c6 khi'l nang dieu chinh dong cho phanh ham M t",o ra mOmen ham 
dieu chinh t6c d¢ h¢ th6ng. T6c dt! nang 1 duqc t",o ra bAng (15 + 20)%110; T6c dt'? nAng 2 bang (25 
+ 30)%110; T6c d¢ h!.\. hang 1 bang (9 + 12)%110; T6c d¢ h", hang 2 b~lOg (IS + 20)%110; T6c d¢ h!.\. 
hang 3 bang (30 + 35)%0,. 

Cae bao v¢ cua cO efi'u nang h~ hang can tr"e KONE K496i 

1. Bao v~ qua tam vai 
Kl'i trQng .Ai Ian hon IS tAn rna tim veri 160 hon 24 m thi. c6ng rAc hanh trlnh Pbi2 = 0 
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lam cho Ad62 = 0 dAn d€n Ad63(17) = 0, nga.t di¢n phia nang hang. 
2. Bdo v¢ m6e ehq.m dinh 

Khi d¢ cao nAng hang 100 hem 54 m thl cOng tac hanh trlnh Abl = 0 Him cho Acl = 0 
ngM di¢n cap cho ~ch stato clla d~ng cO khOng cho ho'.'-t d~ng thea chi~u nang. 

3. Bdo v¢ m6e ehq.m dilt (Bdo v¢ chung nip) 

Khi cap chung thi cOng lic h~Lnh trlnh Ab2 = 0 lam cho Ae2 = 0 dot di¢n cu¢n day stato 
clla d¢ng co khOng cho ho~t d¢ng thea chieu h~. 

4. Bdo v¢ qua (dj clio dqng co 

D~ng co Am 1 dugc d",t cac nhi¢t di¢n ITO am tfong cac pha clla day qulin stato. Khi nhi¢t 
d~ d~ng co 100 han nhi¢t dq cho phep cac di¢n trb nhi¢t Uun cho Au4 ho~t dQng lam cho Ae(1/l4) 
= 0 ngat m~ch cAp ngu6n di~u khien. 

5. &fo v¢ IIgdn mgch 

Co du nang h'1- hang du<1c bao v~ nglin m~ch bang cfiu chi Ael co dong d!nh mue bang 
125 A. 

6. Bdo v¢ "khOng" 

Khi dang ho,!-t dqng n€u mrt ngu6n cung cap thl cu¢n Oel = 0, khi c6 di¢n trb IC).i, cMnh 
eu~n Ocl thqe hi¢n baa v¢ eho toan bQ dn trl,le. 

8.4. TRANG B! DI~N - DI~N TU DI~U KHIEN CO CAU NANG H~ CAN CUA CAN TRI,IC 
KONE K4961 

Giu true h¢ thong truy~n dQng di¢n dieu khi~n co du nang hC). can clla can tn,te KONE 
nhu tren hinh 8.3b, dqng co truy~n dQng la d¢ng co khOng dOng bt> r6to day quArt ket hgp vai ph1,l 
tiii d¢mg la phanh dieu chinh toe d~. DC).ng d~e linh co t"lnh cua h¢ thong nang hC). hang e6 d~g nhu 
tren h"inh 7.5a. Cau truc dieu khi~n nhu 0 hlnh 7.7. H¢ thong dieu khi~n truyen d¢ng di¢n cho co 
cau nang hC). eltn e6 d~c tfnh di~u ehinh toe dq tot dap ling duqc yeu du boe xep Mng hoa, nang 
ehuy~n trong ebng ngh¢ lap may ... Sa d6 di¢n dieu khien co cAu nang h'.'- dn duqc bi~u dien tren 
hlnh 8.4a, b, e 

8.4.1. D~ng eel truy6n d~ng 

D~ng co dung trong co cau nang h,!- cltn ella can trl,lC KONE la dQng co kh6ng d6ng bQ 
rNa I6ng soc. LoC).i d~ng co M22MATS2K3047 e6 cae thong 56 ky {hu~t sau: 

- Cbng suat clla dQng co 
- H¢ s6 ebng tae ngan hC).n 
- Di¢n ap djnh mue 
- Dong di¢n djnh mue 
- Di¢n ap r6to 
- Dong di¢n r6to 
- Di¢n tro rota 
- Toe d¢quay 
- Phanh di¢n thuy h!e 

P'm = 65 kW 
E% == 40% 
Udm = 380 V 

Idm = 125 A 
U2 == 295 V 
12 = 125 A 
R2 = 0,029 OJ20°C. 

"'m = \000 vg/ph 
PsI. 

117 



8.4.2. Chuc nang cac phein tv tlong mQch di.n dleu khien Cd cau neng hQ cein 
cua can tl~C KONE K4961 . 

Pml- D()ng co kh6ng dong be) r6to dAy qu[n truy~n dl>ng cho Cd cau nang h~ can; Psl-
dl?ng co phanh tMy h,rc cua h¢ th6ng. 

C6ng t.ic to' dao chi~u va dieu khi~n cap ngu6n cho m<;lch stato Pel va Pe2. 

C6ng tk to' di~u khi~n di~n tra phI,! m~ch roto: PC40; PC41; PC42; PC43. 

Phanh dil!u chinh t6c dt) PUS dieu chinh t6c d() h¢ th6ng duqc tht!c hi¢n hoi be) dieu khi~n 
KA484 ky hi?u Iil PUS. 

C6ng tac to Pc7 cap di¢n cho phanh ham dUng PsI. 

cae rale thm gian kh6ng che thOi. gian ngilt di¢n tro ph1,l ra khoi m'.lch r6to Pd42; Pd43. 

8.4.3. Nguyen Iy lam vi.c cua Cd cau nling hQ cOn 

Vi¢c cap nguon cho c<1n trt,lc da du9'c tien hanh. Dieu khi6n t6c dl! cho co c[u nang h~ cAn 
du9'c tien hanh khi tay dieu khien Pb3 a vi trf 56 "0". Khi d6 Pd43 = 1, Pd42 = 1 d~n den 
Pd42(7) = 1, Pd43(7) = 1, cap di¢n cho m~ch dieu khien va den Phi = 1 dong thOi. Pd42 (17) 
= 0, Pd43 (18) = 0 bao v~ kh6ng ch€ kh6ng cho Pc42, Pc43 h'Lm vi¢c. 

Toe d4) 1 phia h~ caR 
Khi dua tay dieu khi~n Ph3 ve vi trt s6 1 phia h~ d.n. Dan d€n Pd1 = 1 lam cho Pdl(14) 

= 0, Pd1(5) = 1 duy tri cho Pel = 1. thi Pdl(10) = 1 lam cho Pel (H) = 1 duy tri cho Pel = 
1 khi tay di~u khi~n Ph3 = O. 

Dong thai Pe1(S) = 1 c:ip di~n cho phanh Pc7 giiii ph6ng tn,lc d(mg ca, Pe1(3) = 1 cap 
di~n ba pha cho m~ch stato cua dQng co PmI quay theo chieu h(l d.n. 

VOi Pb3 = 1 lam cho Pe40 = 1 dan Mn Pe40(29) = 1 thl Pd61 = 1 duy tri m~ch di~n 
de cho Pd1 = 1 va Pel = 1. 

Pe40(1) = 1 n6i sao di~n tro ph"" 11k nay toan b¢ di¢n tr6 ph\! UoUt; VoV t; WoWt n6i 
vao r()to d~ng co. 

B(l dieu chinh dong cho phanh dieu chinh toc dQ Pm5 lam vi¢c nhu sau: Pd03(25) = 1 
lo~i di¢n tro r53 ra khoi cUQn dAy dieu khi~n A5E5 dong dieu khi~n km nMit. dong thai Pd03(2S) 
= 110~i di¢n tra r58 va m~t phan di~n tra r57 ra. 

Toe dQ 2 phia h~ can 

- Khi dtIa tay dieu khi~n Pb3 ve vi trt s6 2 phfa h~ can: Ph3 = 1. 
M~ch di~n stato cua dQng CC1 PmI gi6ng nhu v~ tri s6 1. 
M<).ch di~n r6to cua dQng co Pml gi6ng nhtI vi tri s6 1. 

BQ Pu5 dieu chinh phanh dieu chinh t6c dq Pm5 lam vi¢c nhtI sau: Pd03 = 0 din den 
Pd03(2S) = 0 dtIa 1/3 di¢n tro r53 vao m~ch cu~n dAy dieu khi~n lam giam dong dieu khi~n. 
Dong thai Pd03(22) = 0 dtIa di¢n trb r58 va r57 vao m<).ch phanh lam giam dong di¢n c6ng tac va 
cu¢n phanh dan d€n t6c dQ dQng co dtIQc ti\ng len. 
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Toe dQ 3 phia h~ cAn 

- Khi dlIa tay dieu khi~n Pb3 ve vi tri s6 3 phia h~ cAn: Pb3 = 1. 
M~ch di¢n stato gi6ng nhlI vi tri s6 2, con m~ch r6to co them Pe41= 1. 
Pe41 (6) = 1 duy trl m~ch di¢n cho PdOl = 1. 
Pe41 (12) = 0 bao v¢ d¢ng co khi tay dieu khie'n Pb3 = O. 
Pc41 (27) = 0 lam cho Pd42 = o. 
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Hillh l5..J.d. Sa do' di¢n nguyen 1.\; die'll khie;! cU Cdll 11(/118 kg nill Crill KONE. 

Pc41(1) = 11o~i dien tra phI.] lluUI' VOV 1• W(jWI fa khoi m~ch rota, hie nay toe dQ dQng 
co IOn hon toe dQ so 2. 

M~ch di¢n dieu khien phanh dieu chinh toe dq cling mang HI nhu' v~ tff so 2 nhung PdOS 
= 1 lam eho Pd05 (26) = 0 dfin den CUQll dAy dieu khien duqc n6i tiep voi lOan b<? di¢n tra r53 
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Hi.m giam dong di¢n cli'?n dAy di~u khi~n. 

Toe dl} 4 phia hl;1 din 

- Khi dUa tay di€u khilin vt'! vi trf s6 4 phfa h<;l can. 
M,!-ch di¢n stato cung giong vi trf s6 3. 
M,!-ch rNa sau thai gian 2 s thi: 
Pd42 (17) = 1 dand€n Pc42 = 1 
Pe42 (1) = 110<;li tiep di¢n tn) U IU2,V IV 2,W IW 2 ra khoi mach rota. 
BI! PuS do Pb3 = 0 lam cho cuqn dAy phanh dong xoay Pm5 = 0 do do toc d9 cu.a h¢ 

thong tang len, di~u chinh toc dq btl.Og phuang phap thay dbi di¢n tra ph\!- trong m,!-ch roto d9ng 
co. 

Pc42 (28) = 0 lam cho Pd43 = O. Sau thai gian 1,5 (s). 
Pd43(18) = 1 lam cho Pe43 = 1, Pc43(1) = 110;:ti tiep di¢n tra UlU 1, V 2Vl, W lW l ra 

khoi m~ch roto . 

. Khi dua tay dieu khie"n Pb3 ve vi tri s6 1, 2, 3, 4 pbla nang can thi Ci.\c buoc ho~t d9ng 
cung tuemg tv nhtl phia h,!- can, !(ic nay cong rac ta Pc2 = 1 va dqng ca quay theo chicu nguqc l;.ti. 
cac c<".lng tAc to dieu khi~n m,!-ch r6to cling gi6ng nhlI phia h~ can. 

- Khi dua nhanh tay dicu khi6n tif vi trf s6 1 Mn vi tri s6 4 phia nang ho~c h~ cAn, nho c6 
role thai gian mol dqng CC1 bat dau ho~t dqog tif toc dQ so 2 sau thoi gian 2(s) dQng CC1 chuy~n sang 
toc d9 so 3 va sau thdi gian 2 (s) dqng ca chuy~n sang toc d9 s6 4. Sau thoi gian 1,5(s) d9ng co 
chuy~n sang toc dq so S. Do v~y mol toc dq nang ho,!-c h~ kh6ng bi tang ho(l.c giam d9t ng9L 

Cae bdo l'¢ eua ea edu ndng h~ ea'n eua cdn tr~e KONE K4961 

1. Bdo v¢ tam VOl lSi thie'u 
D€ tranh hang hoa va ch<;lm vola thfl.O dn {rl,1c, c<".lng tole Mnh trlnh Pb2 = 0 khi tay can a 

v~ trf giai h<;ln nAng can vai g6c IOn nhat ngat di¢n dqng ca kh6ng cho dqng co ho~t dong thea 
chieu nang dn. 

2. Bao 1'1 (din wyi Ufi do 36 In 

Khi tam vai IOn han 36 m thi h<;ln vi Pb1 = 0 dan den Pel = 0 ngat dl,·11 \'111g cel khbng 
cho phep ho'!-{ dqng theo chieu h~ can. 

3. Bdo v¢ qua Idi Clia dQl1g co 
Khi dong di~n IOn hem 1,2 dong di¢n dinh muc thi role nhi¢t Pe2 = 0 ngolt di¢n m~ch 

statu cua dQng co. 

4. Bao v¢ ngan lnr;Jch 
Rio v~ ngan m~ch cho dQng cO bang c3U chi Pel (125A). 

8.5. TRANG B! DI~N - DI~N TIl DIEU KHIEN CO CAU QUAY MAM CIiA CAN TRVC 
KONE K4961 

Cfi:u truc ella h¢ thong truyen d(;lng di¢n dieu khi~n co du quay mam clla dn tn,lC KONE 
c6 du truc nhu tr~n hlnh 8.5. dij.c dnh CO tlnh cua h~ rruyen d¢ng di~n c6 di,lng nhu b hlnh 7 Ab voi 
m6men cim ma sat. H¢ truyen d(mg cho ca cau quay mam dung hai d9ng co bo tri doi x(mg qua 
tAm quay. H¢ truyen dqng dao chieu d6i xlhlg cho ca hai chieu quay. 
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8.5.1. ()Qng co truyen dQng cho cd cau quay mom 

Hai dqng eo truy~n dqng eho eo cau quay Iii. dqng eO kMng d6ng be) r6to day quan. Lo~i 
dQng co 16LTS2 F - 9548 e6 cae thong so sau: 

C6ng su.at dinh mue PUll' = 15 kW. 
H¢ so eClOg tic ngan h<.'lll l~p l;:ti €% = 40% 
Di¢n ap djnh mue UJm = 380 V 
Dong di(~11 dinh mue 1,lm = 34 A 
Toe dQ djnh mue nam = 1500 vg!ph 
Di~n ttp lr610 U2 = 300 V 
Dong di~~n ro(o 12 = 34A 
Di¢n (rO' roto R2 = 0,140!20!lC. 

8.5.2. Chiic nClng cac phOn III Irong m<;lch dieu khien 

So d6 dit~n nguyen 19 ui~u khien co eau quay m1l.m ella d.n [r\le KONE K4961 duqc bitu 
elien tren hlnh 8.:). 

K2ml, 1(2m2: Ck ctQng co kh6ng dong b¢ roto day quan truyen d¢ng eho eO eau quay 
mam. 

Kc1, Kc2: Cae cong tae to dieu khi~n cap ngu6n eho cUQn dAy stato de d¢ng co quay 
thu.(i.n va quay ng uae. 

Klc40 -7 Klc43; K2c40 ..;.. K2c43: Cae eong tac to dicu khien di¢n tra phl.1 trong m",dt 
roto ella dqog co . 

khi~n. 

KIel y3. K2cl: Cae rei Ie nhi¢t b,lo v~ qua tai eho cae d()ng co. 
Kel: CdlJ chi bilo vc ngan m'.lCh. 
Kd43 Y~I Kd44 la cae rale thai gian de khong ehe qua trlnh tang, giam t6e dQ khi dieu 

6.5.3. Nguyen Iy hoc;Jt dqng cua so do di~n dieu khien co cau quay 

ThCr (L.r c ung cClP ngu6n cho dn (rl,lc ua tluqc [hlle hi¢n. So do di¢n nguyen I)' dicu khien 
co eau quay marn bicu dlen tren hlnh 8.5. Tay cticu khien Kb3 6 vi tff "0", We nay cae rale Kd43 
= 1, Kd44 = 1 Elm eho Kd43(16) = 0, Kd44(16) = 0, bao v¢ an (Oan cho co cau quay mam 
dong thai Kd43(9) = 1, Kd44(9) = 1 cap di¢n cho m<.'lch dicu khic'n va cap nguon cho Kd42 = 
I, Kd41 = 1 l~lm eho Kd41(15) = 1, Kd42(14) = 1 san sang dua cac cong tac to Kle41 va 
k2e41 vilo lam vil¢e. 

Toe dl) 11 quay phai 

Khi dua tay dicu khi~n Kb3 ve vi trf so' 1, KbJ = 1, ta c6: Kdl = 1 lam cho Kdl(14) = 
1 san sil.llg cap di~n cho Klc41 va K2c41, dong thai kdl(7) = 1 dan den Kc1 = 1. 

Khi Kc1 (9) = 1 khong che lien dong khong eho Kc2 lam viee, ke1(20) = 0 lam eho 
Ke41 = O. 

Kc1(4) = I cap ngu6n s(ato cho hai dQng co truyen d()ng K2ml va K2m2 quay theo 
chl~u pldi. 

M<.Leh fO to ella hai dqng co deu h6 m¢t pha nen d¢ng eo lam vi¢e (j ch€ dq di¢n Ira r(")to 
khong doi xUng nen momen d()ng co l<:t0 ra du nhO, toc dQ chi).m. 
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Toe de) 2 quay phai 

Khi dua tay dieu khi~n Kb3 ve vi tff s6 2 chi~u quay pMi Kb3 = 1. 
M~ch di¢n staro dUQc cung cap di¢n gi6ng vi trf s6 1. d m~ch rota 11k oay c6 them Kle40 

= 1 va K2e40 = 1 lam cho Kle40(7) = 0 va K2e40(9) = 0 baa v¢ d{)ng co khi c6 sl.! c6 d6ng 
thai K1e40(1) = 1 va K2e40(3) = 11Uc nay di(!n tra m~ch roto dUQc n6i d6i x(mg DoDI = VIS I 
= WoW I' toc dQ dQog co tang len. 

Toe de) 3 quay phai 

Khi dua tay dit!u khi~n Kb3 ve vi trf s6 3 chieu quay phai Kb3 = 1. 
M~ch dif;n stato cua hai d¢ng CO gi6ng vi trf s6 2, K1e41 = 1 va K2e41 = 1 

lam cho Klc41(23) = 0 va K2e41(23) = 0 da.n den Kd43 = 0 cluy trl thai gian sau khoang 2(s) 
thi Kd43(16) = I. 

Cae cong tic to K1c41(1) va K2e41(3) = 110';li di¢n tra phI.} UIIU), VIIVI> W(lW1 ra khoi 
m>\lch roto, t6c dQ dQIlg co tiep tl,lC tang len. 

Toe dt) 4 quay phai 

Khi dua tay dieu khi~n Kb3 ve vj trf s6 4 chieu quay phii Kb3 = 1. 
M~ch di¢n stalo cua cac dQng co gi6ng vi trf s6 3, m<;tch di¢n rota hk nay Klc42 = 1 va 

K2c42 = 1 lam cho K1e42(24) = 0 lam cho role thai gian Kd44 = 0 sau thai gian duy trl 
kha<ing 1,5 (s) thi Kd44(17) = 1; K1e42(1) = 1, K2e42(3) = 110~i tiep di¢n tra UIU2, VIV2, 

WI W 2 ra khoi m~ch dit;Il r6to t6c d¢ d¢og co lang len. 

Sau thai gian duy trl 1,5 (s) thi Kd44918) = 1 lam cho Kle43 = 1 va K2e43 = 1 tiep 
tl,lC lo<;ti nrc di(!n tra phl,l U2U \' V 2 V h W 2 W.1 ra khoi m<;tch r6to t6c de? dQng cd tiep tl,lC tang len. 

Khi dieD khien co du quay mam quay tnii ca.c buac thl.!c hi(!n tuang tl.! nhu di~u khi~n co 
du quay phai, can chu <; di.ng cong tac to dp ngu6n cho m<;teh stato Wc nay 18. Kc2 = 1, deli 
chieu quay bang deli thu tl.! pha di¢n ap mach stato. M~ch di¢n roto thu tl.! lo<;ti tru cti¢n tra phI,! 
hoan toan gi6ng chieu quay phai. 

Khi chuyen nhanh tay dieu khi~n tu vi tri I den vi trf 4 va tu vj tff s6 4 ve vi trf s6 I, nho 
Sl! duy trl thai gian cua cac role thai gian Kd43 va Kd44 rna toc d¢ kh6ng tang dQt ngQt. 

Cae bao v¢ 

1. Rio ve qua {<Ii cho cae dQng co dUQ'e thl.!c thi¢n bang cac role nhi¢t Klel va K2el. 
2. 8<io v(! ngan m~eh bang cae du chi Kel. 
3. Baa Vt; "khOng" dUQc thl.!c hi¢n trang sO do cap ngu6n. 
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CHlfONG 9. TRANG BI DIEN· DIEN H:rCAN TRI)C TUKAN 

9.1. GIOI THI~U CHUNG VE CAN TRVC TUKAN 

9. 1. 1. D¢c dii!m ky Ihu¢1 

an tf1:1C TIJKAN Ii mQt trang nhUng iO<:li dn tn,c hi¢n d<).i nhat hi¢n nay do hang 
KRANBAU EBERSW ALDE eua C9ng hoa licn bang Duc san xua"L H9 can trl,lc nay 13m nhi¢m \'1,l 

x~'p da hang em gau ngO<:J.ffi 20 den 30 torn va neu thay gau ngo<).ffi bang m6e treo thl no si'r dl:mg 0 
che dQ du h~lng bang m6e cau 32 den 4S tan. Ngoai ra can tnJc con lam vi¢c ache dq boc xe'p 
container khi Str dl,lng khung ngo~m. Khi ~t'r dl:lllg khung ngoam tt! dong, nung suat nang chuy~n 
ella can tn,lc dut;1c tang len dang ke. 

ein tr~c TUKAN dut;1c trang bi h¢ thong truycn d(>ng di¢n bien tin - dqng cd dj h6 rolo 
16ng soc. D6i voi phrl.n quay ella khung can tfl:1C, nguai ta chQn h~ thong can c6 ban l~ d¢ng, H¢ 
thong dn dugc co djnh vao de. de b6 tff hlnh c6ng vom. Khung va M thong di.n co [h6 quay xung 
quanh tn,lC thAng dUng yoi Yang quay d. hai phfa 360n. 

9.1.2. ThOng 56 ky IhuC;;1 cel ban 

1. Tdi tr~ng 

Che'dtj IJIIl I'ifc 
Dung ngo~m hang roi 
B6e x€p hang bach hoa 
N:1ng ehuy~n tai tn;mg 100 
Dung mAm [u 

2. Thong so' cau true 

D(j I'/t(f/l clln 
8732 m 
8720; 2S 
8732 
8722 

+ DQ cao nang mac: 18 m - khi dung gau ngo~m 
25 m - khi 'dung mac call 

+ Dtj cao h~ mac: - 12 m 
+ Tam voi }oo nha.'t: 32 m 
+ Ta.m voi nho nbat: 8 m 
+ KhAll di) duemg ray: 10.5 m ± 8 m 
+ Toan bq chieu cao can tr\,lc: 46 m. 
+ Tr9ng luqng can tr\,lc 225 U"n. 

3. Cae d9ng C(1 truye'n d9ng chinh 

a) Dqng co di chuy6n eMn de' 7 d¢ng cO D. - Y 220/380V 

Tdi tr(mX 
20732 tan 
16732[an 
45 Uln 
10 urn 

Kieu: dQng ccr truy~n d¢ng banh rang non (bevel gear motor) 
+ O"mg sulft d~nh mue: P~m == 7,5 kW 
+ Toc dQ : n~m = 1480 Yg/ph 
+ Di¢n ap d!nh mue: U~m= 380 V 
+ H¢ so qua tai : 40% 
+ Ty so truyen: i == 44,44. 
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b) Dqng co nang ha hang, nang h~ dn .1- Y 220/380V 
Ki~u : lLG4313 - 4AA 60-Z 

+ C6ng su,1t dinh mue : PJm = 100 kW 
+ Toc dq v!.ln hanh: ~ 10 T : ........ V == 55 m/ph 

,;25T: ........ V =40m/ph 
,;32 T : ........ V = 32 m/ph 
~40 T : ........ V == 25 m/ph 

+ He s6 qua tai : 60'1c 
+ Di~n ap dinh mue: UJm == 380 V 
+ Ty so truyen: i =: 112 

e) Dqng CO truy~n d(mg eho CO cau quay g6m 2 dQng w .1- Y 220/380 V 

Kitu: 1LA6 223 - 4AA 64-Z eua hiing Siemens 
+ C6ng su5t dinh mUe : PJm == 38 kW ho~e 45 k W 
+ Toc do: nJ ,,, = 1420 vg/phl1t 
+ Di¢1l fip d!nh mue : UJm = 380 V 
+ H~ s6 qua t<\.i : 60o/c 
+ Toe dQ v~n tanh: < 20 T: .. 

<25 T: .. 
. .. V = 1,5 

.V = 1,2 
>20T-;-<40T: .... V= 1 

i == 129,9 + Ty s6 truycn: 

d) DQng eO' truyen dqng eho CO c5u tam vai gam hai d¢ng CO' 

+ Cong suat dinh mue: PJn1 == 36 kW 
+ Toe do : Ildlll == 1475 vg/phlit 
+ Dien tip dinh muc : U(lm = 380 V 
+ H¢ so qwi tai : 60% 
+ Toe dQ van hanh: < 20T : .... 

>20T 
+ T5' s6 truyen: i = 160 

.... V=60m/ph 
.... V = 40 m/ph 

4. Thong so' nguii'n tli¢n 
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H¢ th6ng di~n 
Dien ap chung: Ngu6n dip .... 380 V, 50 Hz 

Dqng ca.. .. ... 380 Y, 50 Hz 
Plumh ....... . .... 380 V, 50 Hz 
H¢ thong dieu khien... ..220 V, 50 Ilz 
Nguan eap PLC.. .. ....... 24 Y, DC 
Chieu sang.. . .220 Y, 50 Hz 
Den tfn hi~u .................. 24 Y, DC 
Say va qlqt gi6 .............. 380 V, 50 Hz 

Di9n eho say khi dUng khai thac 
Panel ... 
Dqng ca .. 

Di¢n eho lau kfnh 
Rua kinh .... 

..220 V, 50 Hz 
.. ... 220 Y, 50 Hz 

.. .... 24 V, DC 



Khmi kfnh ..................... 24V, 50 Hz 
C6ng sua'! (ieu th~ 

C6ng sua'! thiet ke ........... ,480 kW 
Dong ehfnh.... .. .... 660 A, 60%ED 
Dong et!e d~i. ......... 730 A 

9.1.3. Cae quy lIae tren ban ve ho so ky thuQt 

1. Cau tl.lo eh(nh eua etln trl;lc 

can true llJKAN co cac co Cifu ehfnh sau : 
- Co cau nang ha hang. 
- Co cau nang h4 can (thay deli tam voi). 
- Co cau quay marn. 
- Co cau di chuyen chan de. 

2. Cae nhom dm;tc kf hi¢u (rang sa do' di¢n etin trlfc TUKAN 

Gam 12 nh6m: 
- Nh6rn = 0 cap di¢n cho toan bQ h~ thong, cae co cau, eae den tin hi¢u. 
- Nh6rn = 01 cap di~n cho bQ bien tan (buang di~u khi~n PLC). 
- Nh6m = 1 cap dien cho co cau nang h~ (moe (reo 20, 30 tan). 
- NMm = 2 ca"p dien de' dong rna gau ngo~rn. 
- NMrn = 3 cap dien cho co cau quay. 
- Nh6m = 4 cap dien cho Cd cau t:lm \'6i. 
- NMm = 5 cap di¢n eho co cau di chuytn. 
- Nh6rn = 11 cap di¢n cho thiet bi quay m6c. 
- Nh6rn = 14 cap di¢n cho h¢ thong lai tang cap dp ngu6n cho khung ngo~m (spreader). 
- Nh6rn = 16 cfip di~n cho h¢ thong lai tang cap cap ngu6n chinh. 
- Nh6m = 17 cap di¢n cho co cau k9P ray. 
- Nh6rn = 18 cap di¢n cho loa thbng tin. 
- Nhom = 60 bQ h~n che taj tn,mg. 

3. Chii etii de'rae dfnh IO(Ji thief bt di¢n trong s(/ do die'u khie'n eiin trlfe 

+ D: phfu quay cua dn trl:lC (~lewing crane). 
+ E : buang di¢n di~u khi~n. 
+ EE I : bang di~n dieu khien cua bu6ng dicu khi€n. 
+ K: cabin. 
+ KEI : bang di¢n di~u khi€n cua cabin. 
+ KS: ghe ng6i cua nguoi di~u khi~n can frl,lc. 
+ L : M th6ng m<1-ng di¢n. 
+ M: buang may (nha toi). 
+ P: thiet bi ngoai dan (chan de). 
+ PEl: bang di¢n di~u khien eua gi::l.l1. 
+ PR: tay do, dam da (gantry bcam). 
+ T: tnJ (column slewing crane). 
+ S : khung ngo~m container (spreader). 

4. Cae quy «ac khi dtJc s(/ do di¢n nguyen If die'u khitn etln trl:le TUKAN 
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Cac b:'m ve duqc danh s6 trang, chia Hun cac c()t ( gom 8 c()t tu 1 -:- 8). 
Vi trf ella cuan day ha~c cac tiep di~m duqc chi ra theo trlnh tt! sau: t~n nhom hiln ve - s6 

trang - so c¢t. 
Vi dl,l: Neu ky hi¢u = 0+EE2 - KO(= 0/34.3) tiep di~m cua cu¢n da.y KO 6 nhom bilfl ve = a 

phAn cua +EE2. Chfr so tiep theo nhAm ml,lc dfch chi ro rang hem cho nguoi d9C t<;ti ban ve = 0 
trang 34 cQt 3. 

Neu ky hi¢u K80(3.S) tiep di~m t~i trang 3 c(.lt S. 
Neu ky hi¢u KI(.7) tiep di~m t'.li cQt 7 clla hiln ve hi¢n thm. 

9.2. TRANG B! {)I~N - {)I~N TlI H~ THONG CAP NGUON 

9.2.1. So d6 di~n nguyen Iy cap ngu6n 

Ngu6n di¢n chinh cung cap cho dn trl,lc TUKAN duqc lay di¢n til ho cap di¢n, nguon Mn 
h6 nay duqc cap tir tr'.lm bien ap clla Xl nghi¢p, day la ngu6n di¢n 3 pha di¢n ap 400 V, tan s6 50 
Hz. 

Nguan di¢n ba pha qua tang quin cap duqc dua I~n cabin dit!u khie:n thong qua h¢ thong 
vanh truqt cMi than. Trong qua {rlnh boc xep hang hoa, CC1 cau quay mam hO'.lt d()ng nen neu 
khang sil dl,lng h¢ thong vanh truCJr- ch6i than se dan tai hi¢n tuqng xoan va lam hong da.y c:fp 
ngu6n. 

Cac dQng CC1 chfnh clla toan b¢ CC1 cau trong dn trl,lc TUKAN duqc cung cap nguon di¢n 
xoay chit!u 3 pha 380 V, Hin s6 50 Hz. M'.Ich dieu khi~n cac thiet bi do luemg va tin hi¢u duqc cap 
ngu6n bao gam nguon m¢t chieu va nguan xoay chieu. 

PhAn cap nguon clla hQ dn trl,lc cha.n de TUKAN duqc gi6i thi¢u trong cac ban ve clla 
nhom = 0 trang t~p bi'm ve lap nip, thiet l~p so do di¢n nguyen ly ci'ta phan cap ngu6n can trl,lc 
bi~u di~n tren hlnh 9.1. 

9.2.2. Chuc nang cac phan Iii 

Sa do di¢n nguyen Iy cua phan cap nguan duqc bi~u dien tren hlnh 9.1 vai cac phan til co 
ban nhu sau: 

- TC: tang quan Clip di¢n nguan chua h¢ th6ng vanh truCJr-, chbi than la.'y di¢n tu ho clfp 
di¢n vao cung cap dien cho h¢ th6ng thanh cai 3 pha, di¢n ap 400V ci'ta can trl,lC TUKAN. 

- SI: cau dao tcing cap nguon cho toan bQ h¢ thong. 

- Q1: aptomat co bi'1.O v¢ di¢n ap thap, role nhi¢t co baa v¢ qua tai, bao v¢ dong Cl,ic d'.li cap 
nguon rho m<.lch d¢ng hlC va m~ch di~u khi€n. cac th6ng s6 ky thu~t ci'ta cau dao: 

U~m= 400 V; 
IJm= 800 A 

Clfp nguan den: 

+ EEl - F20 : aptomat clla til EEl dp nguon va hila v¢ ngan m'.lch cho toi phl,l trang 
buang may (Electric hoist block). 

Di~u khi€n h¢ th6ng bam d3.u Mi trem cho co cau quay: Lubrication pump (slewing gear). 
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Qu~t thOng gi6 buong may: Ventilator (machine house). 
Dong ho do di¢n ap lam vi¢c: Operating voltages. 
+ EEl - F22 : aptomat eua tu EEl cap nguon cho: 
Nguon 24 V m(lt chieu eho m~ch dieu khi~n PLC va be? bien tan: Main unit 
24V - SPSlPLC 
Dieu hoa cho buong di¢n khi~n trung lllm: Air-conditioner(eleetrie container) 
+ EEI- F21: aptomat eua tu EEl ca'p nguon cho 2 may bien ap: 
TI may bien ap 1 pha c6 (hong s6 ky thu.\lt sau: 
U,,, = 400 V /230 v. 

Hinh 9./. So do nguyen IS' mt;lch cdp nguon clio cdl! (rlfc TUKAN 
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P=6,3kVA 
orp ngu6n di~u khi~n cho cae philn: 
Xac nh;).n 16i : Fault acknowgemenr. 
C6ng tac gioi h:~lll sl! co : Shuting emergency limit switch. 
Cac rO'le bao ve qua tai gi'ri tin hi¢u den PLC: Safety relay, ~afety relay (expanion unit). 

T3 may bien ap I pha co thong s6 ky thu~t sau : 
UJnl ::: 400 V/230 V 
p= IOkVA 
Cap nguon cho : 
I [¢ th6ng chieu sang tren phiin quay (lighting slewing part). 
Di~u hoa trong cabin: Air conditionning cabin. 
H¢ th6ng say cabin: Heating cabin. 
Dcn pha tren philn quay: Floodight sle\ving part. 
Den pha a dau dn: Floodight (jib). 
Cabin Jieu khi~n (driver's cabin). 
Di¢n tra say trong nha Wi: Ventilation (machine house). 
Qu;:tt thong gio buang dicu khi~n trung tam (electric container). 
Cbi tin hi¢u bao khi h¢ th6ng lam vi¢c: Signal hom. 
Di¢n ap dicu khi~n philn dieu hoa khong khf trong buang di¢n dieu khien trung tam: 
Control voltage air conditioner (electric container). 
H¢ th6ng am thanh : Loudspeaker system. 
H¢ thong di¢n tho~i : Telephone intaiiarion. 
Du trii' : Reserve. 

+ PEl - F27: Aptomat cua tu PEl cilp nguon cho : 
erp ngudn cho toan bQ m,~ch dQng co truycn dQng tang qUiin cap: Motor cable drum. 
Di;lng co k~p ray: Rail clamps. 
A.nh sang trcn giim: Lighting on the grantry. 

Th6ng qua du dao tong S1, aptomat tclng Q 1 va mQt aptomat tclng K02 duqc dong oong 
di¢n (khong the hi¢n trang sO' do) cap nguon cho cac cO' cau sau : 

CO' cau (oi giii' : Holding mechanim. 
CO' cau Wi dong ma : Closing gear. 
CO' cau quay: Slewing gear. 
CO' cau tam v6i : Luffing gear. 
CO' du di chuY~11 : Travelling gear. 
Di;lng cO' quan cap: Motor cable drum. 
Khung cAn trl!c : Driving mechanim spcader. 
Thiet bi quay mac: Hook rotating device. 

- Fll: aptomat cap ngu6n va baa v¢ ngan m~ch cho m:,tch di).c bi¢t sii dl,lng dieu khit"in bang tay 
ho~c bang khou. di¢n co thong s6 ky thuat : 

motor). 
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UJm = 400 V; I~rn = 63 A 
eip ngu6n den: 
Diiu n6i di¢n tren ma g~( : Outlet grantry (380 V /32 A). 
Cfp ngu6n cho +PR - T4 day 1a may bien ap cap cho: 
cae den san tren san du6"i : Ascent lighting. 

Den trcn khung cAu: Lighting granty beam. 

Di¢n tro sa.'y t~i tii. di¢n, d\lng CO' khi dUng ho~t dQng: Down-time heating (panel and 



Di¢n tra s.1y dQng ca ci'ta ca cau quay khi dUng ho~t d¢ng: Down-time heating motor 
(Slewing part). 

Di<;n tra say J.~ng eel quan ca.p trcn khung cau khi dimg ho~t dQng: Down-time heating 
motor cable drum (speader). 

Di¢n tra say tll dieu khi~n cua ca cau quay: Down-time heating panel (Slewing pan). 
6 noi di¢n cabin: Outlet driver's cabin. 
6 n6i di¢n t'.li bu6ng dieu khien trung tam: Outlet electric container. 
6 n6i di¢n trang nha tai: Outlet mechine house. 
6 noi di¢n t~i phan quay: Outlet slewing part. 
Dcn trang III dieu khien: Panel lighting. 
Den t':li bu6ng di¢n dieu khie:n chfnh: Light electric container. 
Den nhh tiJi: Light mechine house. 
Dcn te).i cabin: Light cabin. 

9.3. TRANG BI !)I~N - !)I~N Til" CO CAU NANG H~ HANG 

Co eifu nAng hi!- gom hai dQng eo [ruyen d¢ng ehinh hOe).t dQng d¢c l~p: 1 dQng CCI truyen 
dQng cho d6ng rna gau ngoe).m, 1 d¢ng co thlJe hi¢n nang he). hang. Qua trinh nang he). va d6ng rna 
gau ngo<).m duqe thlJe hi¢n bang eaeh tae dQng vao tay trang dieu khi~n M gia toc eho d¢ng CCI 

thong qua bien tan va h¢ thong dieu khien tl! d¢ng bang PLC. 

9.3.1. Co cou nang hQ hong 

M¢t so thong s6 ky thll~t co bim eua ea c:rll nAng he). hang: 
- C6ng suat d¢ng co truyen d¢ng : P~m == 110 kW 
- Suc nang thea tam vai: 

Sue nang khi dung gau ngoe).m : 20 tan x 32 ........... 8 met 
Sue nang khi dung m6e cau : 40 ta.'n X 32 ........... 8 met 

- Chieu eao nAng h':l : 
D~ cao nang m6e : 18 met - dung gau ngoe).m 

: 25 met - dung m6e cau 
D9 cao h<). m6e : 12 met 

- Toc do v~n hanh : 
Toe ell? n1l.ng he). : 

~ 10 urn ............... V = 55,5 met / phtit 
~ 25 t5n ............... V =40 met / phut 
~ 32 t5n .......... V = 32 met / pht1t 
~ 40 tifn ................ V == 25 met / phut 

1. Su do dien nguyen Ij cua C(j cau nang hiJ hiing cdn trlfc TUKAN 

Sa do di¢n nguyen 19 ella co cifu nang h<). hang ean tI1,lC TUKAN bieu di~n tren hlnh 9.2 va 
hlnh 9.3. 
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2. Ch{rc nang cae phiJn til 

TH ~ Tay trang dieu khi~n cO c.1u nang h~ hang. 
K80 (=113.4) - Role trung gian ki~rn tra vt tri ci'Ja tay trang dieu khi~n (khi tay (rang a vt 

tri "0" ~ K08 = I). 
K08 (= 1/3.5) - Role rrung gian kiern tra toc dt;> ci'Ja d¢ng co d6ng thai thl!C hi~n cap 

ngu6nchocu¢n hutcua cong t<ic toKI (K08 = 1 ~ Kl = I). 

hang. 
K1 (= 113.6) - {)jng lac to chinh cA'p ngu6n cho d¢ng co truyen d()ng cua co cau nang ha 

K040 (= 114.2) - Cong tac Il!a ch9n che d¢ v~n hanh clla co cau nang h~ hang. 
KO (= 1/6.7) - C6ng tac chinh cap ngu6n dong cho m~ch di~u khi~n. 
K04 (= 1/4.5) - Role baa v¢ co c.1u nang h~ hang khi chUng cap. 
S10 (= 1113.3; 13.6) - Nut:in dung kha'n cap h~Hlh trlnh nang h~ hang: duoc thlIc hi~n bai 
nguai giam sat di~u khien. 
K010 (= 114.6) - C6ng tae M.nh trlnh ch6ng nang hang qua cao. 
KOll (= 114.7) - Cong tic hlmh trlnh chong h<;l hang qua thap. 
K71, K72, K73 - C6ng tac IlIa chQn che dQ v<)n hanh cua co c:lu nang h~. 
K71 (= 1/5.3) C6ng tae dieu khien dong rna gAu ngo<;lm. 
K72 (= 1/5.4) Cong tac dieu khien v~n hanh hang hoa thong thuang. 
K73 (= 1/5.5) Cdng tic diCu khien v~n hztnh tai n~ng. 
K50 (= 117.6) C6ng tac to cap ngu6n cho phanh n:lng cua qu~t thOng gi6. 
K05 (= 117.6) Tiep diem cua role an toano 
K5 (= 117.6) - Cuqn hUt clla cong tftc to dp nguon cho co cau phaoh clla dQng co truyen 

di?ng cho co c.1u nilng h~ hang. 
SIM - Bien t:in cap ngu6n va thlIc hi¢n dieu chioh t6c d¢ cho cO cau nang ha hlmg. 
F5 (= 1112.2) - Cong tile biio v~ d¢ng co clla co cau phanh nang. 
K411 (= 1117.2) - Cong tac thIJc hi~n giiim toc giai do<).n 1. 
KOO (= 117.5) - Role (rung gian xac nh<)n loi cua h¢ thong. 
K060 - Role trung glan chong hi). qua thap khi ho:;tt d¢ng qua rai. 

3. Nguyen If hOl;lt d{mg 

Qua tdoh v~n hanh co cau nang h<;t hang duqc thlfc hir;n t:;ti cabin chinh. Co cau nang h~ 
hang du9'c ho<;tt dQng duoi slf didu khien va giam sat clla nguOi v~n Moh. d~c bi¢t c6 cM dq khoa 
lien d(lng vai cac co cau khac do d6 chi cho phep nang M hang khi cac co cau khac dimg lam 
vi¢c. 

Truac khi v~n Moh, nguai v~n h~lllh bftt bUQc phai thao rac cap ngu6n cho toan bQ M 
thong. Khi du dao tcing Sl = 1: 1uIJc hi¢n cap nguon cho tOlm bq M thong dieu khitn va rn<;tch 
d¢ng IIJc chwln bt ho~t d¢ng. 

SI = 1 11 Cic h¢ th6ng khac nhu dieu hoa kh6ng khl, h¢ th6ng chieu sang va coi bci.o 

chu&n bt dua h¢ thong dn trl!c vao v<)n hanh (ky hi~u" 11 " bieu dien moi quan h¢ keo theo). 

Vi¢c van hanh co cau dn dim bao twoc khi v~n hanh tay trang dicu khitin phiii 6 vj trf 
"0" lUong tffig voi role trung gian K80 = 1 baa hi¢u co du nang h~ d1l san sang lam vi¢c. 

Sau khi kie:m tra cac di~u ki¢n ho~t dQng ella h¢ [hong, neu dO. dieu kien lam vi¢c thi PLC 
dua tin hi¢u den dieu khiCn cho bien tAn hO<J.t dQng (SIM = 1). 

De: thlIc hi¢n nang h~ hang hoa nguai dieu khien troog cabin thllc hi¢n dicu khi~n tay 
trang. tin hi¢u dieu khien qua bQ rna hoa 8 bit ED.D ... EO.7 truy~n tai PLC, PLC thu nh~n (in hi¢u tu 
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bQ rna hoa bat Mu dieu khi~n cac cang uk to cap ngu6n cho cac h¢ thong phl,l nhU phanh, qu~t 
lam mat. .. chuan b~ lam vi~c. PLC xac d~nh tin hi¢u tU tay di€u khi~n M dieu khiifn bien tan cung 
cap tAn so, di¢n ap M di~u khitn toc dl! dqng cO nang h~ hang. Tin hi¢u til PLC di~u khi~n ca'p 
ngu6n cho cang tac to K08, tiEp ditm KOS := 1 d€ dieu khl~n cap ngu6n cho dQng co lam vi¢c. 

Vi¢c gia toc cho co cau nang h~ himg cUng dllqc thl!c hi¢n 4i tay trang di~u khi~n tr~n 
cabin di€u khi~n chinh, khi dua tay di~u khien len toc dQ cao hon, b9 rna hoa nh~n tin hi¢u d~t toc 
dq, rna hoa va rruyen tin hi¢u den PLC, PLC thu nh~n tin hi¢u va gia cong di¢n ap dieu khien thich 
hqp M di€u chinh toc d¢ nang h~ hang. 

Giai do~n ditu khi6n nang ho} hang dU9c thllC hi¢n nhll sau: 

Khi KOS := 1 11 Kl:= 1 lam cho ti€p di~m thllong rna cua n6 dong l~i th\!c hi¢n cap 
ngu6n cho bi€n tan de' chui\n b~ dua dQng cO truy€n d~mg cho cO cau nang h~ hang dua vao v~n 
hanh. 

Khi kiem tra cac dicu ki¢n hO':\t dqng cUa h¢ thong thong qua role trung gian xac nh~n 16i 

n€u KOO := 0 11 PLC dUa tin hi¢u Mn di€u khi~n cho bien tin ho~t dQng 11 SIM:= 1 11 
truyen dqng cho d<;lllg co n1l.ng h~ hang. 

Vi~c clieu khicn toc d9 nang h~ hang duqc thl!c hi¢n bOi tay uang di~u khien TIl dum SI! 
tic d()ng cUa nglloi dieu khi~n. 

Cuoi h~mh trlnll nang h~ nglloi dieu khi~n thl!C hi¢n giam toc, c6ng tae K411 := 1 11 thl}'c 

hi¢n gi3m tdc giai dO<;l.n I Vil K412:= 1 11 thllc hi¢n giam toc & giai do~n 2, tin hi¢u til PLC truyen 
tai den bao vi¢c th1)c hi¢n giam toc da dllqc thllC hi¢n va dua cO cau phanh vao lam vi¢c. 

4. Bao v~ 

+F511(:= 1/3.3): Role bao v¢ qua nhi¢t cho dqng co. 
Role nay hoat dqng nhu .sau : 
F511( := 1/3.3) Otlqc noi voi cam bi€n nhi¢t d~t trong d.c pha d1l.y cua dQng ca. Trong qua 

tdnh lam vi¢c vi mQt ly do nao do lam cho d¢ng cO n6ng l~n cam bien nhi¢t d<:tt trong dqng cO se 
truyen den F511(= 113.3), tin hi¢u til F511(= 1/3.3) gUi ve PLC, PLC dlla tin hi~u den dUng hO':\t 
dQng clla dQng co truyen dqng cho co cau nang h~. 

+ KOS : Role trung gian baa Vt; qua toc cho dQng co. 
Role nay hOO:lt dQng nhll sau : 
K08 dlloC noi vai tr\lc cua dQng co truyen dang. Khi dQng co ho~t d9ng qua toc dq cho 

phep 11 KOS = ° 11 Kl = ° 11 cit ngu6n cap cho dqng co ella CO cau nang h~ hang. 
+ K04; Role bao v¢ chong chung cap. 

Hoo}t dqng clla K04: 
Role nay dtloc d~t tren thanh cat cap ngu6n nubi 24 V. Khi cap quan cua co cau nang hO:l 

b~ chung 11 clWm \faO thanh cai 11 K04 = 1 dUa tin hi¢u den PLC 11 PLC dieu khi~u dimg 
hOO:lt dQng quan cap cua co cau nang hO:l hang. 

+ F5: Role bao v¢ qua tai nhi¢t va bao v¢ dong cllc d~i cho phanh eua co cau nang h;:t 
hAng. 

+ KOlO, KOll: Cbng tac bao v¢ hanh trlnh nang h~. 
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S. Nht!-n xit 

V6'i h¢ th6ng dieu khit!n eo mile d~ tl! d~ng hoa eao, co ca'u nang h~ hang eua clin tr\lc 
ruKAN e6 the v.\ln hanh nang h~ hang hoa a mae 40 ta'n rn~t each an toan vai sl! h6 trq eua eae 
bao v¢. 

Ccr ea'u nang h~ hang duqe b6 trf eam bien (K71, K72, K73) de e6 the nang h~ hang hoa a 
cac rnue tai trqng kheie nhau. Trang qua trlnh v~n hAnh cae thiet bi khong eh€ th,!e hi¢n khong eM 
hanh trlnh nang h~ dong thOi dam bao duqc an tO~lD eho h¢ thong trang qua trlnh tang - giarn toe 
dO nang h~. 

9.3.2. Co c6u dong rna g/lu ngo\lrn 

Co eilu d6ng rna gau ngo~m c6 rnqt dQng eo, lam vi¢c a eM d~ ngAn h~n l~p l~i. Sl).' Il).'a 
ehqn cae eh€ d¢ Uun vi¢e duqe th,!c hi¢n 00i ca.e nut a.fl. Khi ho~t d~ng 0 ehe dQ xep do eOOlainer, 
dOng ca cua co cau dong rna giu ng01.lrn k€t hqp v6'i d¢ng co nang h~ d~ cling tht!c hi¢n chuc Dang 
nang h~ container. 

MN so th{)ng so ky thu~t co ban cua co du d6ng rna gau ngo~rn : 

- C6ng suat dOng cO truyen d¢ng: Pdm = 110 kW 
- H¢ thong di¢n: 
Di¢n ap chung: 

- Nguon cap : ............ 380 V, 50 Hz 
- Dong co : ............ 380 V, 50 Hz 
- Pbanh , ............ 380 V. 50 Hz 
- H¢ thong di~u khien : ............ 220 V, 50 Hz 
-PLC , ............ 24VDC 
- OJ.ieu sang : ............ 220 V, 50 Hz 
- SA"y va qU1.lt gio : ............ 380 V, 50 Hz 
- 010 den tin hi¢u : ............ 24 VDC 

Di¢n ap eho say khi dUng ho~t dOng 
- Panel ........................................ 220 V, 50 Hz 
- DOng co ................................... 220 V, 50 Hz 

1. SddJ di~n nguyin Ij Cdcau dong rna ga'u ngot;lrn 

Sa do di¢n nguyen Iy cua co cau dong rna gau ngo~rn duqc bit!u di~n tren sa do +EE4 (= 
2) cua sa d61Ap nip, thiep l~p so d6 di¢n nguyen Iy ella ca cau bieu di~n tren hlnh 9.4 va 9.5 tren 
ca sa cua biin ve Illp rap. 

sa do di¢n nguyen ly eua m~ch dong ll).'e duqc bi~u dien tren hloh 9.4. sa do di¢n nguyen 
Iy m~eh di~u khi~n va tin hi¢u duqc bit!u di~n tren hlnh 9.5. 
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2. Chuc nang cae phan tii 

KSO (= 213.4) - Role trung gian ki~m tra vi lrl tay trang dieu khi6n Clla co ca"u dong ma 
gau ng0'.lm (Khi lay trang C1 vi trf "0" ttrang Ung v6i K80 = 1). 

KOS (= 2/3.5) - Role trung gian kiem tra t6c d¢ clla dt';mg co (n~u t6c dQ clla d¢ng cO 

{ruyen d9ng cho co cau dong mb gau ngo~ Vllqt qua t6c d¢ cho phep K08 = 0 11 Bien tan ngimg 
lam viec . 

. Kl (= 2/1.2) - C6ng tfic chinh cap ngu6n cho bi€n tan ho~t dQng. 
810 (.3) - C6ng tac hanh trinh bao v¢ cho co cau nang h~ hang. 
810 (.3~ .6) - C6ng tac nay thl.Jc hi~n duai W tac dt';mg trl.Jc ti~p cua ngllm dieu khi6n kill 

nAng hang qua cao hol\ic h<;l hang qua lhflP, ngoai ra cang uic nay con co h¢ th6ng bim v¢ hanh 
trlnh tl! dQng. 

KO (= 116.7) - C6ng tac to chfnh cap nguon dong cho m<;lch dieu khi6n cila toi dong ma 
gau ngo<;UTl. 

K60 (= 60/4.2) - Role trung gian bao v¢ h¢ th6ng khi ho~t dqng qua till. 
K060 (= 1116.4) - Role trung gian baa v¢ qua tai khi h~ hang. 
K005 (= 0/36.5) - C6ng lac dp nguon cho role an toan baa v¢ di.ng cap. 
K5 (= 2/4.6) -Cong tic to chfnh cap nguon cha co cau phanh nAng clla co cliu dong 

rna gau ngo<;UTl. 
HI (= 2/4.7) Dong hb do thoi gian lam vi¢c cila co du phanh. 
3"" D¢ng co truyen dQng cho co cllu dong rnC1 gau ngo~m. 
81M Bien tan dieu khi€n truyen dqng cho dt';lng co nang h<;t va dong rna gau ng0'.lm. 
F5 (== 2/9.2) - C6ng tac baa v¢ d¢ng cO cua cO cau phanh nang. 

F511 (= 2/9.4) - Role trung gian baa v¢ qua nhi¢t dQng cO (khi qua nhi¢t thi F511 :::: 0 11 
Tin hi¢u dUt;1c truyen tal PLC. PLC thu nh~n tin hi¢u va dieu khi6n dung ha~t dQng cua co cllU 
dong rna gall nga~m. 

= 0 +EEl: H¢ th6ng role c6ng tac to baa gam: 
== 0 +E£2: H¢ th6ng chieu sang cha cabin dieu khi~n va rna dn tqlC. 
== 0 +EE1: H¢ th6ng bao v¢ cho dqng co quan d.p, khung nang, thi€t bi quay moc. 
A2(== 14 EE2) - Dieu boa kht"mg khf baa gam: 

3Kl (= 14/6.2) - Role baa l6i cua h¢ thong. 
2K3 (= 14/4.S) - Role {rung gian bao hi¢u d¢ng cO quan cap clla cO cau nAng da: 

san sang ho~t d¢ng. 
K05 - C6ng tac dip nguon cho phanh cua qu~( thong gio. 

K411, K412 - Cong tk thl!c hi¢n giam t6c cap 1 va c[p 2. 

3. Nguyen Ii ho~t d(mg 

Qua trlnh v~n hanh co cau dong rna gau ngo<;tm dlIQ'C thl!c hi¢n t~i cabin chfnh. CO cau 
d6ng rna gau ngo<;lrn dLIt;1C tht,lc hi¢n dw1i sl! dieu khi~n va giam sat cua ngLIoi v~n hanh, chuang 
tdnh dieu khi6n co che do khoa lien dl)ng vai cae CO cau khac do do chi cho phep n1l.ng h'.l khi cac 
cet cau khac dUng lam vi~c. 

Twac khi vt!.n hanh, ngLIai v~n hanh b~t bu¢c phai thao tic cap nguan cho toan b~ h¢ 
thong. Khi call dao t6ng 81 = 1 llwc hi¢n cap ngu6n cho toan b¢ h¢ th6ng dieu khi~n va m~ch 
uQng it,lc Him vi~c. 

81 = 1: Cic h¢ thong khac nhu di~u hoa khong khi, h¢ thong chieu sang va coi baa chuAn 
hi san sang dua h¢ {hong can trl;lc vao v~n hanh. 
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Vi¢c v~n hrmh co cA'u, tay (rang dieu khien phiii a vi trf "0" tuang Ung voi rale trung gian 
K80 = 1 bao hi¢u Cd call nang h~ da san sang Hun vi¢c. 

Sau khi ki~rn tra ca.c dieu ki¢n ho~t dling cua h¢ thong, neu di'J. dieu ki¢n Hlrn vi¢c thl PLC 
dUa tin hi¢u den dieu khien cho bien Urn hO'.lt dt)ng (SIM = 1). 

De thvc hi¢n d6ng rna gau ng0'.lrn ngum di~u khien ng6i trang cabin thvc hi¢n di~u khien 
tay trang. Tin hi¢u 1u tay trang dieu khien dUQ'c truyen qua bli rna hoa 8 bit El.O ... E1.7 t61 PLC. 
PLC thu nh~n {in hi~u tu b¢ rna hoa 8 bit bit dllu dieu khien cac cong tac to cA'p ngu6n cho M 
thong phlJ nhu qu~t thong gi6, dieu hba, h¢ thong chieu sang ... PLC xac nM-n tin hi¢u tlr tay (rang 
dieu khien de dieu khien bien tan c6 tan so va di¢n ap cA'p cho d(mg co thllC hi¢n tuang ling voi toc 
dt) d~t de dong rna gau ng0'.lrn. 

Giai dO'.ln nay duqc tien Mnh nhu sau: 

Truoc khi dua tm d6ng rna va~ v*n Mnh nguOi dieu khien kiern tra cac dieu ki¢n h¢ thong 
da san sang v~n Mnh. Neu My du tat d. ca.c dieu ki~n dim baa an to~m cho v~n hanh nhu chieu 
sang, tMng gio, dieu hoa ... va kMng co16i thi h¢ thong se cho phCp lam vi¢c. 

Khi tay trang dieu khien a vi tri "0" tuang Ung voi K80 ::: 1 II Kl(= 2/3.5) = 1 11 thvc 
hi¢n cA'p ngu6n cho bien Urn de: chuan bi dua d(mg co truyen dt)ng clla Cd cru dong rna gau ng0'.lrn 
vao ho~t dQng . 

Dong thai khi KOO(= 114.3) = 0 PLC dua tin hi¢u t61 dieu khien cho bien Lin ho~t dQng 

(SIM = 1) II dua co cau dong rna gau ngo~ van v~n hanh. 

Vi¢c gia toc cho Cd ca'u dong rna gau ng0'.lrn dUQ'C thllc hi¢n ['.Ii tay dieu khien a cabin. 
Tin hi¢u tu tay dieu khien dUQ'c truyen qua b¢ rna hoa 8 bit, tin hi¢u tu bQ rna hoa 8 bit gi'ri tai 
PLC, PLC thu nh~o tin hi¢u va. gia cong di¢n ap dieu khien thich hQ'p de dieu khien tan so di¢n ap 
phu hQ'p voi toc d¢ d~t. 

Cuoi Mnh trmh thvc hi¢n ham, h¢ thong ti~u haa nang luqng qua di¢n tra R khi toc dQ du. 
nha dua h¢ thong phanh ham dUng van lam vi¢c. 

4, Cac bao v~ 

+ Baa v¢ qua nhi¢t cho dling co bAng role trung gian F511(= 2/9.4). 

Role nay ho<).t d¢ng nhu sau: F511(= 2/9.4) dUQ'c noi vai cam bien nhi¢t d~t trang cac pha 

dAy cua d¢ng co. Khi nhi¢t dQ d9ng Cd vuqt qua rnuc cha phep F511(= 2/9.4) = 0 11 tin hi¢u tu 
PLC gill t61 Cd ca'u dong rna gau ng0'.lrn baa dUng lam vi¢c M dam baa an toan cho thiet bi. 

+ Bao v¢ qua tai d(mg Cd bang rale trung gian K60(= 60/4.2). 

+ Bao v¢ dong cvc d<).i va qua tai bang role F2(= 0/6.6). 
F2(= 0/6.6) ha<).t dling nhU sau : Khi xay ra sll co ng<in rn<).ch ho~c nang Mng qua tai trQng thi 
F2C= 0/6.6) = 0 cat ngu6n clip cho dt)ng co truyen dt)ng. 

+ Baa v¢ qua toc cho d¢og co bing role trung gian K08(= 2/3.5). 

Role nay ho<).t dling nhu sau: Role dUQ'c dieu khien blri tiep diem clla cam bien toc d6. Khi 

qua t6c thi K08 = 0 11 Kl(= 2/1.2) = 0 11 cat ngu6n cap cha dling Cd. 
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5. Nh"n xit 

Co cau dong mo gau ngo{lm va co ellu nang hl;l h~lng c6 quy trlnh ho,!-t d()ng va cac bao v¢ 
la tuang d6i giong nhau. Tuy hai co cau nay 1l;li la hai co cllu d~c I~p thl,lc hi~n cOng ngM trong 
boc x€p khac nhau. Neu hO<:lt d¢ng a ch€ dt) gciu ng0<PTI thl chi m()t trong hai co diu hO!.lt dQng. 

Doi v6i dn tr\,lc 1VKAN ngoai thiet bi d6ng ma gau ng0!.lm con c6 thiet bi khung nang 
hO<:lt dqng bang di~n - thuy hJc dung M nang v~n chuy€n container. 

9.4. TRANG B! f)1~N - f)1~N TU THIET B! f)IEU KHIEN QUAY MOe CilA CAN TRVC 
TUKAN 

Quay m6c la thiet bi duqe truy~ dt)ng bOi dt)ng co di¢n di bl!. D~e diem clla thiet bi 
quay m6e Ia giup cO ca."u nang h!.l hang v~n hanh mN cach cO d()ng vi d\,l: trang qua tdnh nang h!.l 
hang hoa ma cap nang b~ xoan co the lam dlit cap. Khi d6 e6 th€ dil!u ehinh thiet b~ quay moe M 
tranh xay ra sl,l co do xoin cap trong h~mh trinh nang hl;l. 

M()t vai tMng so eo bim clla thiet bi quay m6e : 
- Di~n ap eho h~ thong 

- Ngu6n cA:p : ............ 380V.50Hz 
- D~ng eo : ............ 380V. 50 Hz 
- Phanh : ............ 380V. SOHz 
- H¢ th6ng di~u khi~n : ............ 220V.50Hz 
-PLC : ............ 24VDC 
- Chieu sang : ............ 220 V, 50 Hz 
- Say va qU<:lt gio : ............ J80V,50Hz 

- Di¢n tip cap cho di:m tin hi¢u : ............ 24VDC 

9.4.1. So diS dl~n nguyitn 19' va chltc nang cac phOn Ii) 

So d6 di~n nguyen ly cua thiet bj quay m6e duqe bi~u di~n tren sO d6 +EE7:;:. 11 clla so 
d61Ap nip, thiep l:;tp sO do di¢n nguyen 19 Clla thiet b~ quay m6e tren hlnh 9.6. va 9.7. So d6 di~n 
nguyen ly ella ml;lch dt)ng Ivc duge bi6u dien tren so do hinh 9.6, so d6 di¢n nguyen Iy m<:lch dieu 
khien ella thiet bi quay m6c duge bi6u di~n tren hlnh 9.7. 

Chuc nang eua mt)t 56 philn ti'r ehinh nhu sau: 
KO (= 11) - Role trung gian baa thiet b~ quay m6c dang hOl;lt d¢ng. 
KI0 (= 11) - Role trung gian bao hi¢u dau n6i clla thiet ~ quay m6c da: dugc n6i v6i 
phich citm. 
K81(= 5/29.2) - Cbng tac thlle hi~n elip ngu6n eha thiet bi quay m6c sang ben phai. 
K82(= 5/29.2) - COng tac thlle hi¢n cap ngu6n eha thiet bi quay m6c sang ben trai. 
Kl, K2 - COng tilc to thl!c hi¢n dil.O chieu quay dQng cO clla thiet bi quay m6c. 
KO (= 0/34.3) - Role trung gian dung M xae nh~n 16i clla cae cO cau trang h¢ thong. 
KOO (= 1117.6) - Role trung gian baa hi¢u 16i cua h¢ thong da: dlJ'gc xac nh~n nghia la khi 

h¢ thong 00.0 16i muon hO!.lt dqng tiep ta phiii me d()ng vao KOO M tiep U,lc dlla h¢ thong vao v~n 
hlmh. 

K80 (= 2/3.4) - Role trung gian ki~m tra vj. trf eua tay trang di~u khien ci'la co diu d6ng 
ma gau ng0<.UTI (khi tay trang 6 vi trf "0" thi K80 = 1). 

KO (.3) - Tiep di~m duy tri cua cOng tac to KO. 
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F2 (= 11/1.2) - C6ng tae bilO v¢ d~ng ca clla thi€t bi quay m6c. 
F11 (= 0/8.7) - cau dao ca'p ngu6n cho thi~t bi quay moc. 
Sr (= 0/36.3) - Rale an toano Ro'le an toan ho.;tt d~ng nhu sau: Trang khi v~n hanh neu ca 

ca'u thl!c hi~n n<lng qua trqng tii quy dinh~ tQc d~ gi6 qua Ian; d~ vucm tay can sai qui d!nh thl role 
an tOi'lO se tac d~ng M dlrng v~n hanh h¢ th6ng dam bao an toan cho nguai va can trl:lc. 

9.4.2. Nguyen Iy hoc;" diing 

D~ dua (hie( b~ quay moc vao v~n hanh ta thl,fc hi¢n dong cau dao (bng 51 de; C<lP ngu6n 
cho m.;tch d¢ng Il,fc va m.;tch di~u khien Clla toan b¢ h~ th6ng. 

Sau khi dong cau dao t6ng Sl ta thlJc hi¢n d6ng du dao F11 de' chuii'n bi thl,fc hi~n cap 
ngu6n cho m.;tch d¢ng IlJc cna thiet bi quay moc. 

Thiet b~ quay moc duqc n6i Mn d¢ng v6i cac ca du khac ngh'ia Ia khi thi~t bi quay moc 
HIlT1 vi¢c thl tift cii cac CC1 cifu khac phai dirng lam vi¢c. 

Qua trinh v~n hanh ella thier bi quay moe dLIqe thl!e hi¢n nhLI sau: 

Ml:lc dich ho.;tt dl)ng Clla thi€t bj quay m6c la nhAm h6 trq cho co clfu n<lng h.;t hElOg v~n 
hanh m9t cach. 

V~n hanh quay moc: Sau khi kie;m tra tift c.i cac dieu ki¢n an toan cna h¢ th6ng, dOng thai 
bern tra tin hi¢u xac nMn roi clla h¢ th6ng t.;ti cabin di~u khien. Neu tift cii cac di~u ki¢n an toan 
va 16i clla h¢ th6ng di'i duqc xac nMn thi bit dau clfp nguon cho thiet bi quay moc tam vi¢c. 

Vi¢c quay moc can tTI:lC duqc thl,fc hi¢n t.;ti cabin duoi st! giam cna ngum di~u khie;n: Khi 
tay trang di~u khien cna co cau nang h~ hang 0 v~ tTf "0" tuc Ia K80(= 2/3.4) = 1 d6ng thm phfch 
cam cna thier b~ quay m6c dii duqc n6i KI0(= 11) = 1 tam cho KO = I. Khi KO = 1 tin hieu tir 
PLC dua t61 dieu khi~n ca'p ngu6n cho dQng CC1 cua thiet bi quay moc. 

Vi¢c quay m6c du sang trai hay sang pMi duqc thl,fc hi¢n ooi role trung gian K81(= 
5/29.2) = 1 hoij.c K82(= 8129.3) d~ ca'p nguOn cho Kl = 1 ho~c K2 = 1 M dp ngu6n cho d9ng cet 
truyen d~ng cho thiet bi quay moc M thJ.!C hi~n quay m6c can trl,lc dung vi tri Clip khtmg bi xoan. 
Sau khi thlJc hi¢n quay moc xong nguai di~u khien tac d{)ng vao nut an 51 M dirng hO{l.t d¢ng cila 
thiet bi quay m6c va dua co ca'u n<lng h<,t bang tiep tl,lC vao ho~t d{)ng. 

cac b:i1O v¢ co trong ca du quay moc g6m: 

Thiet bi quay moc duqc bao v¢ boi rale Sr (kh6ng the hi¢n trM sa do nguyen IY). 
+ Khi t6c dl) gio qu..a 160. 
+ Tai trqng qua nij.ng. 

+ Tam vtSi khOng dung quy dtnh ft Sr = 118m chqn thiet bi quay 
moc dUng ho.;tt dQng. 

Bio v~ dong ct!c d.;ti, bao v¢ qua tai duqc tht!c hi¢n bOi F2(= 11/1.2). F2(= 1111.2) ho.;tt 
dl)ng nhu sau : Khi thiet bi quay moc g~p st! c6 nhu ngan m{l.ch ho~c n<lng qua trqng tai khi do 
F2(= 11/1.2) = 0 cit nguon clfp cho co ca'u quay moc de dam bao an toim cho h¢ th6ng. 
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9.5. TRANG B! DI~N - DI~N Tli CO CAU THAY DOl TAM VOl 

9.5.1. Gioi Ihi~u chung va chuc nang cac phOn lu chinh 

Co' cau nang h~ cAn hay co caU (jm voi (luffing gear) ella cAn trlle TUKAN (c6 ky hi¢u 
trong ban ve :::: 4) h¢ truy~n d(jng theo ki~u try.c vit bang mc)t dc)og co kh6ng dong bQ 3 pha r6to 
long soc cong suat 45 kW, toe dq 1475 vg/ph. Co du tAm ham dimg bang hai phanh thuy h/C 
nh<1m chong gi~t cho hang hoa khi C(1 du lam vai ho~t dqng. D()og Cd tAm v6i duqc cap nguon tu 
bien tan SIMOVERT 55 kW, 142 A qua sl! di~u khi~n ella h¢ thong PLC va giam Silt ella may 
Hoh. 

Tr~m {rung gian ET200 c6 nhi¢ffi vu truy~n diI li¢u giiIa CPU -S7 - 318 va m,!-ch di~u 
khi~n cua cae co cau tam vai oha cae kh6i IN - OUT co diu true nhu tr~n hloh 9.8: 

PS 

SITOP 
2A 

AS 

1M 153 

.0 .1 .2 .3 

DE DE DE DA 

EBl80j EB 184 EB 188 EB 180 
EB 181 
16*24 V 8*230 V 8*230 V 8*24 V 

E E A 
IX4.0 .. ,IH4,7 lX~II __ IHH7 IHIlIl IH07 

Hlnh 9.8. Cdll (nle fnpn £[200 ella nlca'u film vifi 

Tram ET200 eua co tam vai eo eae modul rna f()ng sau: ba modul dau vao so (DE), mQt 
modul dau ra so (DA). ET200 ella co e~u uim v6'i duqe d~t a til di¢n +EE6 trong bu6ng thiet bi 
di¢n ella can tfy.e. 

Khoi SITOP 2A e[fp ngu6n 24V DC. 
Khoi IM 153 trao deli thong tin giiJa Co' cau t,im v6'i va co diu di chuye:n. 

Khai EBI80 nh~n eae khoi dau vao sau: 

- Tin hiell eang tac to' dieu khi~n ehinh KO. 
- Tin hi¢u eang tie to' ehinh d9ng ll!c Kl. 
- Tin hi¢u phanh (huy l,!e oM KS. 
- Tin hi¢u rale trung gian ci'ta tay dieu khi6n a v~ tfi kh6ng K80. 
- Tin hi¢u philO h6i bao qua taj khi thay deli tam v6i K060. 
- Tin hi¢u bao phanh co 16i A30. 

Khai EI3181 nMn eae tin hi¢u vao sau: 
- Tin hi¢u bao aptomat chinh ella phanh da: dong FS. 
- Tin hi¢ll bao dqng CO th,!c hi¢n qua ohi¢t FSll. 
- Tin hi¢u bao ap(omat ella dqog co phanh thuy I,!c FSI va FS2 dong. 

Khoi EBl84 nh~n cae tin hi¢u vao sau: 
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- Chung duqc l[lY tif cae tiep die'm hanh trloh va cam bien dt).t trong hop di~u khic'n phfa 
tren dQng eO' +D. 

- Tiep di~m hllnh trlnh ngat khAn dip khi tam vui vao toi 8 m (SI0.3). 
- Tie"p di6m hanh trlnh baa tnroe khi can vao toi 8 m (SI0.2.3). Trang trui:rng hqp nay CPU 

Sf' eho d9ng C(j lam vi~e \'oi toe de) thap tranh va dap. 
- Ticp diel1l h~mh trlnh ngat khi dn vila 8 III trang qua trlnh lam \'i~c (SI0.3.6). 
- Tie'p dle"m hil.Oh trlnh ngi'tt khan Cilp khi tam voi ra tdi 27m trang khi dung moe call 

(SOli). 
-Tiep diem hanh trlnh biio tnIde khi ean fa lui 27 m trang khi dung moe call SI0.3.6. 
- Tiep diem h~lIlh trlnh ngat khi can ra toi 27 ill trung khi dung moc cau (SIO = 6/13.S). 

Kh6i EBl88 nhtm Ciie tin hi¢ll tlr cac tiep di6m himh trlnh va eam bien cJ~t trung hQp dieu 
khicn trcn dong co (+0). 

-Tiep cJle"m hanh tdnh b'do tnroe khi can nt toi 20 ill trang che do dung gau ngoam 
(SIO/12.6). 

- ChOL khOiI an lOan khi CO" CllU tam voi oglrng hoat dong S08. 
- C6ng uk Iy Uim b,.la vc qmi toc cho dQng co thl!C hien Ml - 803. 

Khoi dilll ra AB 180 gam co eile tin hi~u di~u khicn sau : 
- C6ng tile to dieu khie'n chinh KOO. 
- C6ng de to dieu khien qUO;lI thong gIO eho phanh thu}' life KSO. 
- Role b,ia qua tili trang qua trlnh thay doi uim voi K060. 

Ole so' do ll1,!-ch di¢n dong ll!e. cae tin hi~lI vao ra PLC, de lin hi~u va .\0 do m,.teh phanh 
duae m6 til trang c<le hlnh 9.9 den hlnh 9.14 . 

/=0/7 .. 
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24V OC 

/4.8 

/4.8 

II 

/9.8 

/9.8 
II 

KO 
/5.~ 

P5 
/1.7 

Hl'lIh 9.10 . Sd do" dci'll vao PLC rua Cd alII tam vOi 

230V AC 

,- -- ---
IS10 SIO SIO SOll SI 510 50S 

\' .2 .3 .3 /l2. /5.5 
.3 .6 .6 

'--

/4.2 14.3 

Milo} 
I 

--' 

/3.5 ,._._.- ._.- _._. '-', 
i CJ CJ CJ CJ CJ CJ CJ c::::n::::::J I I EI840 EI841 EI842 EI844 E1845 EI846 EI884 EI886 EI8871 

0.--._._._._._._._._._._._._.-

1
-._._._._._._._._._._._._.--' 

Hinh 9.11 . Sd d6 ddu VaG PLC eua Cd edu tam vai 

~1[5 ._._._._._._._.I'_'_'_'-'-'-'
J .A 1 800 .A 1 801 A. 1 802 A. I 806 

, " " I " .-. _.-._.- '-'-'- -.-.-.- ._._. 

KOO K50 K060 C::LJV< 
/11_5 I I I I 

Hl'llh 9.12 . Sdd6 ddu ra PLC eua cdrau rdln vat" 
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1-,d,)/39.S K08 

+KS-SI .5 ) -, =01/5.3 

I 11.5 

I 113.7 /l.S 112.3 /12.6 
+D-MI I 
/1.2 I 

.-\2 
.J 

F511 
10={)/39.6 

Hinli 9.13 . Ser do tin hi¢u chillI! nia ccr (au tam vdi 

14.3 KO 
--c----""~"~,~"~I--------------------~r~i~S.~,-----,-,-,rl--------------------

={1{1.4 t • 

r~~;' " 114.~ 

~fI(1+KE1·K61 
+[).S(ll! K> 

,.(,(J1:;.4 
11:1.6 _ (!..6 

r----.,(1+£E2 KII3 "('(1+KE1·K6( 
KRO KO KOlil =O(!.4. -iiI)/4.2 

'-- /3.4 .R 
/4.2 "'1+EE2·](Jm 

=1\'l6.'i 
K!lll 
/43 r "" KI)6() r--

KOH 1142 
110 

13.5 KO ~ KScr 0 OHI 
/4.3 

Htnh 9.14 . Ser do m(1ch c{mg tac ter phallI! cua cer ca'u tam viti 

ChtIe nang cae phan tir 

vm. 

KO: C6ng tac to cap ngubn cho cUQn hut KS cua co call phanh. 
K1: C6ng tac to dQng h!c C!l'p ngu6n cho bi~n tan eua d~)fig co. 
KS: COng tac to dQng h,rc eap nguon cho eO eau phanh. 
K80: Xae d~nh V1 trf kh6ng cua tay dieu khi~n. dung M baa v¢ "khong" cha Cd eau tim 

K060: Bao v¢ qua tr9ng tai khi m'mg can. 
A30: M~ch bao phanh. lieu tan di¢n nang khi ham dting nang dting co. 
F5: Aptomat tcing ca:p nguon cha hai dQng eO phanh thuy We. 
FSl, FS2: Cfi"p nguon cho tUng phanh. 
FSl1: Baa v¢ qua nhi¢t, qua tai cho dl?ng co dU'a t6i m~ch dt kh~n cAp. 
KOO: cap nguon dieu khien. 
CUVC: Card CUVC nam tren bien Hln. 

Bq bien tan Simovert la bQ bien {lin gian tiep dieu che dti fling xung PWM . Ngu6n di~u 
khi~n ca:p eho b¢ bien tan dU'qc l!l'y til kh6i SITOP 40A trang kh6i ngu6n +EE2. 

K50: cap ngu6n cho qu~t tMng gio eua phanh. 
SOil, S10: Tiep diem la~i cam h~n che hanh trinh nang h~ can. 
S08: Olot khoa an toan cho Cd diu tim yO-i. 
Ml - B03: C6ng tac ly tam gin tren trl!c cua dQng co M hio v¢ qua toc d¢ cho dQng co 

thl!e hi¢n. 
:= 0+ EEl - F4: Dong nguon cllp di¢n cho toan b\l eo cau tam vai. 
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= 60+KE1- K61: Baa rruoc tn;mg tai cua ca cau Him vai. 
K08: Rale trung gian cua c6ng tac Iy tAm. 

KOIO: Role baa v¢ dn vao qua g:m. 
KOll: Rale baa v¢ dn ra qua xa. 
= O+EE2 - K03: Giai h~n sl! co, no cho phep dau tat m<:Lch cli¢n M bo qua mQt so sl! co 

nha. 
= 60+KEI . K60: NgUng hO<:Lt dqng cua ca cfi'u Him voj khi qua tai. 
= O+EE2 . K005: cat kh;}n cfi'p khi co sl,C co. 
H1: Dong h6 baa thai gian lam vi¢c cua ca cau (Am vai Mu song song vm c6ng tac to 

phanh thuy Il,Cc. 
+D -M: D9ng ca thl!c hi¢n cua ca cau tam vai. 
Ll: Cuqo khang dung M h~n che dong ng~n m<:Lch. 
PG: May phat xung dung M do toc dQ dqng ca thl,Cc hi¢n. 
+D - R1: Di¢n tra ham, (i~u tan nang luqng thua khi ham. 
+D - VI, +D - Y2: Hai phanh ham thuy ll!c, ham dUng va chong gi~t cho cO cau tam vai. 

9.5.2. Nguyen Iy hO<;l1 di?ng 

Nguoi di~u khi~n a cabin lai ma khoa ngu6n cap di¢n chb san cho cac ca cAU cua cAn 
tn,lc. May tfnh kiem tra 16i neu kh6ng co 16i, cac dieu ki¢n dllu vao thoa man thi cac ca cau tam 
vai dn try.c san sang ho<;tt dQng. Khi dua tay dieu khi~n ca C:lU tam vai ve phia sau ho~c phia (rUac 
luang Ung vai vi¢c nang hai,i.c h<:L dn thi tin hi¢u duqc truyen ve bi? rna hoa 8 bit, rin hi¢u m\y duqc 
rna haa dua tai dAu vao E030 ... E03? cua PLC CPU phAn rfeh va xil ly, tin hi¢u da xu If tll' CPU 
dugc glri tai tr<;tm trung gian ETIOO dieu khi~n bien tAn cap di¢n cho dqng ca qua m~ng Prafibus. 

PLC thu nh~n tin hi¢u tll' b¢ rna haa kel hqp vai tin hi¢u dau vao nhu: baa trQng mi, vi tri 
tay dieu khi~n, baa 16i phanh gili ve ETIOO kicm (ra neu kh6ng coloi thl c6ng tolc to KI d6ng cap 
ngu6n dqng ll!c cho bien tan ho<;tt dQng, cap ngu6n cho di?ng Cd thl!c hi¢n tam vai (M). Dong thai 
khi do phanh thUy ll!c co di¢n rna se ra giai phong tn,lc d¢ng ca. 

Khi tay dieu khi~n (; muc toc d¢ cao han thi PLC nMn tin hi¢u tu tay dieu khi~n, dieu 
khi~n bien tan sao cho dau ra cua bien tan co di¢n ap va tan so phu hqp vai tin hi¢u d~t. Toc dQ 
di?ng cO tang len. 

H¢ thong duqc xay d'!I1g thea sa do m<;tch kin trang do may phat xung PO dong vai {ra la 
kha.u do toc dQ phan hoi, nh~n tMng tin tll' try.c dl)ng cO gi'ri ve ET200 M dicu khien bien tAn cap 
cho dl)ng cO thea toc dl) d~t a tay dieu khit'!n H1m cho toc dl) dQng ca co tfnh chinh x,ic va 6n dinh 
ca~. 

Khi giim toc dQ IU toc di? cao xuong toc d¢ lhap se xay ra qua trloh ham, nang luqng khi 
hiim duqc chuy6n dbi tu chinh luu va ogh~ch lUll duqc dua rai cac di<;n Ira ham ti~u tan. 

1. Chutin hi daa hf thtfng vao liim vifc 

C6ng tac to' chinh cua cAn trl,lc = O+EEI - K02 d6ng cap ngu6n cho san cho m~ch di~u 
khi~n va m<:Lch dqng l\!c cua toan dn trl,lc. 

Tay di~u khien 0 V! tri 0 : 

N€u h¢ thong kMng c6 sl! co, tiep diem K80 dong tuc la lay dii!u khi~n a V! tri '0' thi 
K80 c6 di~n. Tiep di<5'm = 0 +EEI - F4 aptomat cAp di¢n cho d~lOg ca tam vai dang dong. Tiep 
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diem = 60+KEl . K61 dong, ttIC la tai tH?ng trang gioi h<.1n cho phep. Tiep di6m clla role xae nhi.\.n 
khOng coloi trang h~ thong = 0+EE2 - KO. Cac tiep diem cua ccr cau ngAt khAn erp khi tam v6i 
vuqt ra khai gi6"i h';l.n eho phep KOlO, KOIl khbng tac d¢ng (hay khi lam hang ni!.ng role = l+KE
K73 co di¢n ngat tiep diem Clla no ra dua them tiep di~m KOl2 vao lam vi¢c) ho~e Iii. ebng tac to 
10<.11 ba cae tin hi~u ngat khAn d"p = O+EE 2· K03 (= 0/34.4) dong 1';1.1. 

Tiep diem Iy tam van dong K08. Role di~u khicin KOO co di¢n (do PLC S7 di~u khien, 
vi~c th6ng qua PLC dieu khien lam eho h~ thong tang tinh an toan, neu khi h~ th6ng co SII c6 no 
se cat toan bl! h¢ thong khong eho Him vi¢c) dong tiep diem cua no. 

Cong tac to KO co di~n , dong cae tiep diem sau: 
KO (.8) tl! nuoi. 
KO (15.3) cilp nguon cho phanh thuy Il!e. 
KO (15.3) la tiep diem phan hoi v~ PLC baa c6ng tac to KO dol co di¢n. 

Ml;lch dieu khien phanh thuy l.,c CO" cau tam vOi 

Sau khi eong tac KO dong cap di¢n cho m<.1ch dieu khi~n phanh thi PLC giri tin hi¢u den 
kh6i ET200 c.1p di¢n eho role KSO cap nguon cho qU';I.t thOng gio. dong thai dong tiep diem KSO 
(/14.3) eho phep phanh lam vi¢c neu kh6ng col6i va e6ng tAe to chfnh KI dong. Phanh Sf' kh6ng 
lam vi¢c neu co m9t trang cae loi sau: 

- Tiep di~m = 60+KEl - K60 cua co cA"u h<;ln che tili trQng ma ra Wc 13 ty l¢ trQng IUQ"ng 
hang va d9 wan dn qua gi6"i h<.1n cho phep, dong thai tiep diem K060 (/14.3) ma fa do role 000 
co hi¢n tUQ"ng qua tai. 

2. H~ th6'ng san sang hO{lt d{Jng 

Oia si'! dua lay dieu khi~n ve phia wan dn, qua btl giiii ma tin hi¢u d¢ dieh chuy~n dUQc 
dua vao CPU S7 - 318 qua khoi EB3. Sau khi xi'! Iy tin hi¢u CPU dua tin hi¢u dieu khien t6"i btl 
bien tan cua co cau. Cong de to KI ca di¢n dong eac tiep diem sau: 

- Ti€p diem K1I3.6 eua m<.1eh d¢ng llle cAp nguon cho bl! bie"n tan . 
. Tiep diem KI/3.6 eua m<.1eh dieu khien phanh thuy Il!e cap nguon cho cong tac to K5. 

Cong lac to K5 co di¢n dang dic tiep diem KS/6.S uYp di¢n cho hai dt)ng co +D· YI va +D· Y2. 
Phanh thUy llle giai phong tft.J.e dQng ca. 

Dong thai khi ta keo tay di~u khien thi cam dieu khien way lam role trung gian K80 mat 
di¢n, cae tiep diem sau duqc ma fa: 

. KSO/3.4 ma fa nhung cong tac to KO vAn cap di¢n do con tiep diem duy tel KO.S. 

Tiep diem KSO(3.5) co nhi¢m Vt.J. baa v¢ "kh6ng" eho M thong. 

- K80 ma fa ngat tin hi¢u tai kh6i ET200. Tuy thea dQ dieh ehuyen eua tay dieu khien thi 
tin hi¢u tu CPU gili den dieu khicin bien tan cap di¢n ap va Hln so fa tuang Un.g v6i toe d9 d.\\t a 
tay di~u khien. 

3. Cae bdo v~ trong cU cdu thay do'i ta'm vu; 

- Bao v¢ qua tili eho co cilu Him v6"i bi qua tai khi na.ng tai tr~mg Ian han tai tn;mg dinh 
mue. sir d9ng bQ h<;l.n ehe tai tn;mg. Khi co hi¢n tuqng qua tai tin hi¢u baa bAng den va dua tin hi¢u 
den PLC de ngat co cau na.ng h<.1 bAng tiep di~m = 60+KEI - K61. C6ng tAc to KO mat di¢n lam 
cho c6ng tac to Kl milt di~n dn khong vuan fa duqe ma chi co th~ thu vao. 
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- sao v¢ qua nhi¢t cho d(.lng co th,!c hi¢n. Khi di;lng co +D - Ml bj qua nhi¢t thl role F511 
tac dQng nha ti€p di~m thl1Cmg dong FSl1!3.3 gUi tin hi¢u Mn PLC qua kh6i ET200. PLC xu Iy va 
gui tin hi~u d€n cat di¢n cong tac to Kllam toan bl) h¢ thong milt di¢n dang thoi baa hi¢u den a 
buang di€u khitin 

- Baa v¢ qua tai cho dQng co di¢n phanh thUY h!c. Neu (Il)ng cO di~n phanh thuy hrc cua 
co criu bt qua tai thi role nhi¢t = 4 - F51 hay FS2 se rac dQng cat aptomat lam m~ch dQng luc 
d(.lng co do mat di¢n. 

- Baa v¢ ngan m~ch bang cac cau chI, aptomat. Neu cO cau bi ngan m~ch thi diu chI = 0-
F4 lac dQng v6i I == 125 A, loan b(.l nhom co diu n<lng h<;1 dn bi cat di¢n. Neu mi;lt trang hai dQng 
cO cua phanh thuy h!c bt ngan m~ch, aptomat F5(10A) tac dQng lam toan bQ m~ch dQng l1!C cua 
phanh bi cat di¢n. 

- Baa v¢ qua toc cho dQng co bang c6ng tac ly tam Ml - 803 gan tr~n tn,lc d~'mg co. 
Phuong pMp dieu chinh t6c d(.l dOng co bang cach thay doi tAn s6 co the lam cho toc dQ dQng co 
Vl1qt qua toc dQ dinh muc nen d.n phai baa v¢ qua toc cho dQng co. 

- Baa v¢ hanh trinh to1m v6i bang cac cong tac h,!-n vj tanh trinh lo~i cam c6 hai muc 00.0 : 

MIre 1: Canh baa truoc tam voi hO';lt d¢ng trang khoang til 8 den 27m gan toi muc nay 
may tfnh se thong baa 10i va cO cau tam v6i ngung ho~t dQng neu nguoi dieu khi~n xac nh~n 16i 
nay thi cO cau tam voi l~i co th~ tiep tl,lC ho~t dQng. 

Mtrc 2: Khi ra ngoai khoang giOi h~n tiI 8 den 27m thi h~n vj muc 2 tac dQng, co cau tam 
voi se bi khoa cUng ngay l~p tuc ho~c dUng toan b<) h¢ thong. 

- Baa v¢ an lOan cho tam voi bang chat khoa an toan S08 khi co C<lU tam voi ngUng ho<.tt 
dQng. 

- Baa v¢ sl,l" co bang cac nut dUng khAn cap dua tm KOOS. 
- Baa v¢ qua trQng tai khi n<lng dn nho tiep di~m K060. 
- sao v¢ kh6ng cho co cau tAm vai bing K80, Kl. 

9.6. TRANG Bi £)I~N - £)I~N TIl co CAU QUAY 

Co" cau quay cua dn trl,lc gom hai dQng co truyen dQng chfnh la dQng co dt bQ rota long 
soc +D - M[ va +D - MI. Hai dl)ng co truy€n dQng tn,J quay va doi xUng qua til.m. Trang ltk quay 
phfa tren trl,l chinh duqc dinh tam nho can Ian va 16 xo ep. Hai dQng co him vi¢c song song va 
dUQ'C dieu khi~n bai ray dieu khien trang hQ dieu khi~n, di~u chinh toc d<) bang cach thay deli di¢n 
ap va tan so. Dao chi~u quay bang cach dieu khi~n thay deli tM tJ! rna cac van IOBT M thay deli 
tM tJ! cac pha. Moi dQng co duqc ham bang mQt phanh di¢n thuy l,!c dAn dQng hi? ham CCf khf. 

9.6.1. So do di,n nguyen Iy cua co ceJu quay 

Co CAu quay cua hQ cAn trl!c chan de 11JKAN duqc giai thi¢u trang cac ban ve cua nhom 
= 3 trong t~p ban ve lap rap, ta co th€ thi€t l~p sO do di¢n nguy~n 19 ella cO cau quay tren hinh 
9.15 den hlnh 9.17, trang d6 : &1 do nguy~n 19 m~ch dQng l,!c duqc bi~u di~n tren so do hlnh 9.15, 
9.16, sa do nguyen ly m~ch dieu khi~n Va tin hi¢u dUQ'c bi€u di~n tren hlnh 9.17. 
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9.6.2. Chuc n6ng cae phon tu 
+D· Mt, +D· M2: D9ng co truyt'!n d9ng chinr.. 
+D· Yl, +D - Y2: Phanh thuy ll!c. 
Kl(3.S): C6ng tac to chinh dong nguon cap cho m~ch d¢ng ll!c. 
KS(3.7): C6ng d.c.to d6ng cflp ngu6n cho phanh Ihu}' We. 
6SE70: Bq bien tAn gian tiep di~u chinh d9 rqng xung PWM. 
A30: BQ dit'!u khien ham Hun min toc d¢ d¢ng ca. 
KO(3.6): C6ng lac tu uieu khien chinh eita b9 bien tan ca du quay mAm. 
K80(3.S): Cong t.k to trung gian, eo di¢n khi tay dieu khi6n a vi tri "0". C6ng tac to 

nay co nhi¢m vy bao v¢ 0 khi h¢ thong mat di¢n trong thai gian lam vi¢c. 
- FS11(3.7) va FSt2(3.7): Tiep diem clia rO'le nhi¢t co cam bien nhi¢t di¢n tra d~t trong 

cUQn day stato khi dqng ca, qua tiii se ma tiep ditm trong m~ch bao d¢og va bao v¢ d¢ng CO'. 
· F11(3.6) va .FI2(3.7): RO'le nhi¢l bao v¢ qua nhi¢t trong m<;teh d(ll1g lI!e ella hal u9ng CO' 

Ml va M2. 
· F51(2.3) YU FS2(2.6): Aptomat eo the dong dt bang tay ho~e tl! d¢ng bang di¢n Slf 

dyng role nhi¢t c6 bao v¢ qua dong dat tren m~eh dqng ll!e hai dQng eO' phanh Y 1 va Y2. 
· H: Dong h6 dem thai gian lam vi¢c cua ca cau. 
· Tr<;tIn ET 200 c6 nhi¢m vu truyen dil li¢u giila CPU S7 . 318 va m<;tch dit'!u khien cO diU 

quay mAm, du true tram ET 200 nhu sau: 
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PS AS 0 1 
SITOP lM153 DE DA 

2A 
EB 160/EB 161 ABI60 
16V - 24V 8V - 24V 

Khoi SITO., co nhi¢m vI,! cap nguon 24V DC. 
Khoi 1M 153 -1 dua tin hi¢ll giao tiep voi m':lch diell khien eua eO' efiu tam voL 
Kh6i EB 160 nh~n cae tin hi¢u VaG nhu sau : 

. Tin hi¢u cong tac to' ehinh dqng life Kt(3.S). 
- Tin hi¢u phanh thuy il!c nha KS(3.7). 
- Tin hi¢u cong rac to dicu khitn KO(3.6). 
- Tin hitu role trung gian eua tay dieu khien a vi tri 0 K80(3.5) . 
. Tin hi¢u phanh d¢ng ca Yl da: duqc dong K01(3.4). 
- Tin hit;'u phanh uQng eO' Y2 ma bang tay hay tin hieu phanh eolai K02(3.4). 
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Khoi EB 161 nMn cac tin hi¢u chinh sau : 
- Aptomat cua phanh da dong FS. 
- Trn hi¢u bao d¢ng co s6 I qua nhi¢t FS1(3.6). 
- Tin hi¢u bao d¢ng w s6 2 qua nhi¢t FS2(3.6). 
- Bao d¢ng co s6 1 quay tnii qua tai Fl1(3.6). 
- Bao de)ng w s6 2 quay tnti qua tai F12(3.6). 

Kh6i dau ra AB 160 dua ra cae tin hieu di€u khien sau : 
- C6ng tac [d dieu khi~n chi~h KOO. 
- C6ng tae to' dieu khi~n phanh thUy l,!c KSO(3.2). 
- Tin hi¢u khai d¢ng be) bien tAn (ON - OFF). 

9.6.3. Nguyen Iy hOQI dc;;ng 

Tay dieu khi~n gam mQt b¢ rna hoa chuyen tu dq djch chuycin cua tay di6u khien = 3+KS 
- SI sang tin hi¢u nht phAn 8 bit va m!)t cam phl,lc v\l cho rale trung gian. 

Vi h¢ thong su dl,mg b¢ rna hoa 8 bit nen co th~ coi vi¢c dieD chinh toc dq rift lang. Tin 
hi¢u di€u khien sau b¢ rna hoa Encoder duqc dUa vao IAn luqt 8 dAu va~ so cua khoi EB2 tu E2.0 
den E2.7 va duqc truy6n t6i CPU S7 - 318. 

Chu~n b! dlfa h¢ thong vao lam "'i~c : 

H¢ thong kh6ng c6 16i, du dao chrnh cua cAn tr\lc = O+EEI - K02(= 0/6.1) d6ng cap 
nguan san cho m<).ch dieu khien va m<).ch d¢ng ll!c. 

Tay dU;u khi~n jJ V! tri 0: 

Neu h¢ thong khong co su co tIlc la cac tiep di~m thuang dong trang m<).ch baD v¢ van 
dong. 

- Tiep diem K80(3.S) 6 vi tef "khtll1g". 
- Tiep diem = O+EEI - F3(= 017.2) cua aptomat cap di~n cho w cau nang, quay mam 

dang dong. 
- Tiep diem cua ro'le xac nMn khong co 16i trong h~ thong = 0 - EE2 - KO (= 0/34.3) 

dong. 
- Rote dieu khien KOO(3.1) co di¢n dong cac tiep di~m cua n6. 
- C6ng tae to' KO(3.6) c6 di¢n dong cac liep diem: KO(3.6) tl! nu6i; KO(3.7) cap ngu6n 

eho phanh thuy il/e; KO(3.2) tiep diCm phim hoi den PLC bao eho PLC biet eong tic to' KO(3.6) dii 
co di¢n. 

Ml;leh dj(~u khi~n phanh thuy I,!c : 

Sau khi eong tac to' KO(3.6) dong cap di¢n eho m<;tch dieu khien phanh thi PLC gui tin 
hi¢u den ET 200 cap di~n eho KSO(3.2) dong tiep di~m KSO(3.7) cho phep phanh lam vi¢e. Phanh 
thong lam vi¢e neu role = 0 - EE2 - KOOS mat di¢n day la rale bao tin hi¢u an to~m ve qua tai mb 
men, qua tai trQng tfun vai, sIle gio. 

Ho~t d(mg : 

Gill Slr dua tay dieD khien sang trai (tay dieu khien +KS - SI) qua be) giai mii trn hi¢u 
(binary coder) dich ehuy~n duqe dua vao CPU - S7 - 381 qua khoi EB2. 
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Sau khi xu 1y, CPU dl1a ra tin hi¢u dieu khien toi b¢ bien Hin eua co diu quay mam. C6ng 
tac to Kl dong cae tie"p ditm : 

- Kl(1.2) eua m<;teh d¢ng ll;Ce cap ngu6n eho b¢ bien tan . 
- Kl(3,6) m~eh dieu khien phanh thuy ll;Ce cap eho hai dQng ca +D - Yl va +D - Y2 giai 

phong tn,le dQng ca. 

D6ng thoi khi keo tay dicu khi~u cam dieu khi~n xoay Hi.m role trung gian K80(3.5). Tiep 
di~m K80 ma ciit t(o hieu toi ET200. 

Tu)' thea do djeh ehuy~o eua tay dieu khi€'n thi tin hi¢u tir CPU gui den dieu khi~n dQ rna 
Thyristor trang be? bie~n Urn gian tiep thay d6i, urn so caog eao, toc d¢ dmg 16n. 

9.6.4. Cae bao vii eua hii thong quay mom 

- Boo n? 'II/a tai: 

+ Baa v~ qua rai d¢ng c(1 dan d~lllg: DQng ca +D - Ml va +D - M2 hi qua tai rale FJ I, 
FI2 tae dQog. nhi tiep diem thuang dong Fll(2.1), Fl2(2.4) cat m<;teh di¢o dQog h!e eua d¢ng ca. 

+ Bao v¢ qua tai eha dQog ca di¢n phanh thuy h.rc: Neu dong ca di¢o phanh thuy 1"e CO" 

eau quay mam bt qua tai thl rale nhi¢t F51 hay F52 (co san trong aptomat) se tae dQng cat 
aptomat F51 hay F52 dan den taan,nweh d9ng life eua d¢ng co mat di¢o. 

- Bao 1'1 ngall lnt:;1ch: 
+ Ria v~ bang cii"u chi co trang aptomat = O+EEI - F3: Khi ngan m';leh xiiy ra toan bq co 

cau quay mam mat di~n. 
+ Ne"u dQng ca phanh thuy ll;Ce bi ngan m~ch, role bilO v¢ qua dong trang aptomat «5 cat 

baa v¢ m~ch dQng lue eua phanh. 

- Boo I'¢ qua II/11ft: 
Cae nhi¢t dien tra duqc d~t trang cae eu¢n d,ly stato eua dQng ca nen khi nhi¢t do eu¢n 

day qua mue d~t thl wle bila v¢ co di¢n, tuy thea d¢ng co nao bt qmt nhi~t mol role nhi~t «511 hay 
F512 co di¢n nhii tiep diEm thuang dong F511 hay F512 gui den PLC qua khoi ET 200. PLC xu 19 
va gui tin hi¢u cat dien eong Ule tC1 Kllam toan b¢ h¢ thong mat di¢n dong thoi den 0 buong dieu 
khi€'n se baa. 

9.7. TRANG B! DI~N - DI~N TU CO CAU 01 CHUYEN 

Ca cau di ehuy~n g6m 4 nh6m di?ng CC1 duqe d~t (; 4 eMn eua can tr!,le. cae d9ng Cd 

truyen dQng (dQng CC1 di bQ roro long soc) duqe cap ngu6n tir bien tiin SIM. Khi din djeh ehuy€n 
cAn try.c den vi trf nilng h<;l hang ng.uai dieu khi6n tae dong van tay trang M dieu khi€:n dteh 
ehuy~n co cau tuy thea yeu du (sang trai hoae sang. phai). 

MQt so thOng so CC1 ban ella CC1 cau di ehuy~n: 
- DQng co truyen dQng c6 eong e6 P~m = 7 x 7,5 kW. 
- Toe dQ di chuy~n V= 32 m/ph. 
-Ty s6 truyen i = 44,44. 
- Momen ham =150 N.m. 
- Di~n ap cap cha dqng co truy~n d9ng va dqng co phanh: 380 V. SO Hz. 

159 



9.7.1. Sd do difin nguyen Iy cue Cd c6u di chuy~n 

Co cau di chuy~n cua hQ dn trl,IC chan d€ TUKAN duqc gioi thi¢u trong cae bim ve ella 
nhom == 5 Trong (~P ban ve lAp nip, ta co the thi€t l(l.p so do di¢n nguyen 15' tren hloh 9.18 den 
9.22, lfOng do: So do nguyen 15' ffi<;lch d()ng il!c duqc bi€u dien tren hloh 9.18 den 9.21, sO do 
nguyen Iy m<.lch dieu khi€n va tin hi¢u duqc bi€u dien tren hloh 9.22. 

Chuc nang cae philo tir 

- +P - MI, +P - M2, +P - M3, +P - M4, +P - MS, +P - M6, +P - M7: Qie dQng cO 

truy~n d¢ng. 
- +P - Yl, +P - Y2, +P - Y3, +P - Y4, +P - YS, +P - Y6, +P - Y7: Cae phanh di¢n tu 

cua cae dQng co truyen dqng chfnh. 
Kl(S.4): C6ng t:i.e to chfnh dong nguon cap cho ffi';lch d¢ng il,l'c. 
K5(S.6): COng lac to I pha dong cap nguon cho phanh thuy il!c. 

6SE70: B¢ bie'n tAn gian tiep dieu chinh dO [(,log xung PWM. 
A30: BQ dieu khi€n ham lam min toc d¢ d¢ng ca. 
KO(5.6): C6ng tic ta chinh ca'p nguon dong cho m~ch dieu khie;n. 
K80(5.5): C6ng tAc to trung gian, co di¢n khi lay di~u khi€n a vj trf "0". COng dc ta 

nay c6 nhi¢m VI,l b,'LO v¢ 0 khi h¢ thong rn:ft di¢n lrang thoi gian lam vi¢c. 
- F511(5.2) va F512(5.2): Rale nhi¢t c6 nhi¢t dien tra d(U trang cU9n dAy Stato khi dQng 

ca b~ qua tai n6 se rna tiep di~m trong m~ch bao d<)ng va bao v¢ d(lOg co & rn~ch clla dQng ca 
phanh. 

- FlI(2.2), Fl2(2.5), F13(3.2), F14(3.5), F15(4.2), F16(4.5), F17(4.7), Role nhiet baa vo 
qua nhi¢t a m~ch d¢ng l,!c clla bay dQng ca truy~n d¢ng chfnh. 

- F51(2.3), F52(2.7), F53(3.3), F54(3.7), F55(4.3), F56(4.6), F57(4.8), cae aptamat sir 
dl.lng rale nhi¢t. bao v¢ qua dong d~t tren rn~ch dqng h,rc dQng co phanh. 

- HI: Dong hel dern thOi gian Hun vi¢c clla ca ca'u. 
- K05 - K08: Giarn sat phanh 1 d€n phanh 7. 
- K09: Giarn sat chung cii 7 phanh, 1 phanh c6l6i thi K09 se rna't di¢n. 

- M~ch giao tiep ET 200 c6 nhi¢m VI,l truyen dii li<;u giiia CPU S7 - 318 va rn~ch di~u 
khi€n ca Call di chuy~n nhu sau: 

PS AS 0 I 2 
SITOP IMI53 DE DE DA 

2A 
EB200/EB20 I EB204/EB205 AB200/201 
16V-24V 16V - 24V 16V ·24V 

Khoi SITOP c6 nhi¢m V1,l cap ng1l6n 24 V DC. 
Khoi 1M 153 - 1 dua tin hi¢u giao tiep vai rn~ch dieu khi~n clla ca Call Him v6i. 
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Hlnh 9.19. S()'d6 nguyen If cd cau di chuye'n chan de' 
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Kh6i EB 200 nh~n cac tin hi¢u vao nhLI sau: 

- Tin hi¢u cbng tac to chinh d¢ng h,Ic Kl(S.2). 
- Tin hi~u phanh thuy h!c nM KS(5.2). 
- Tin hi¢u cong tic to di~u khi~n dong m<;Lch d¢ng h,IC KO(5.l). 
- Tin hi~u role trung gian cua tay di~u khi~n (} vi tri 0 K80(5.2). 
- Tin hi~u bao phanh co 18i AJO(S.3). 

Kh6i EB 201 nh~n cae tin hi~u vao nhu sau: 

- Tin hi~u tiI' aptornat b<lo v~ dQng co ella co cau quay mac = 11 - F2(S.3). (Aptomat F2 tlr 
nhorn=ll). 

- Tin hi¢u bao kyp ray dii rna tren khung cAu =11- KlO(S.3). 
- Tfn hi¢u kyp ray rna hoan toan =11- KO(S.3). 

Khai En 204 nMn cac tfn hicu vao sau; 

- Tfn hi~u khung ngo<;Lm dii ma = 9 - KlO(5.4). 
- Tin hi¢u khung ngo<:J.m dii md hoan toan = 9 - Kll(S.4). 
- Tin hi¢u bao khoa d6ng bQ = 9 - K3(S.4). 
- Tin hi~u bao ma khoa d6ng b<) = 9 - K2(S.4). 
- Tin hi¢u dub'ng n6i tren container = 9 - K4(5.S). 
- Tin hi¢u baa 16i d()ng co tren khung ngo<:J.m = 9 - K5(S.5). 

Khai EB 220 nh~n cac tin hi~u vaa sau: 

- Tin hi~u ki~m tra rn<;Lch phanh K09(5.1). 
- Tfn hi~u baa v¢ phanh di¢n tu K04(5.1). 
- Tin hi¢u baa v¢ dqng co truy~n d()ng crunh cua co diu di chuytn K03(5.1). 
- Tin hi¢u giam sat nhi~t dQ trang dQng cO FS11(5.2) va FS12(5.2). 

Khai EB 221 nMn cac tin hi~u vaa sau: 

- Tin hi~u baa bilo v¢ d()ng co k.;;p ray = O+PREI - 1<'17(5.2). 
- Tfn hi¢u hiio 161, ngat, h~t cap, giarn sat quay trai, quay phai tll dqng co qu.i"n cap 

3Kl(5.2), 2Kl(5.2), 4K6(5.3), 4K8(5.3), 4k4(5.3), 4K7(5.4). 

Khai EB 225 nh~n cae tin hieu vao sau: 

- Tin hi9U baa k~p ray da md = 17+PREl- KlO(5.4), = l7+PREl - K20(5.4). 
- Tin hi¢u chieu sang tren khung du = 10+PREl- K12(S.4), = 10+PREl - K2l(5.5). 

Khai EB 228 nh<)n cac tin hi¢u vao sau: 

- Tin hi¢u giarn sat ca.c nUt dung khan d"p = O+P - 502(5.5), = O+P - 503(5.5), = O+P -
504(5.5), = O+P - 505(5.6), = O+P - 508(5.6). 
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Khai Ell 228 nh~n cac tin hi¢u vao sau: 

- Tin hi¢u giarn sat cong tae h<;Ln che v<)n hanh khi quay tnli, quay phai +P - SlO(5.7). 

Kh6i dAu ra AB 200 dua ra cac tin hi¢u dieu khi~n sau: 

- CCng tae to di~u khifn dong KOO(5.7). 
- C6ng tic to dieu khien thong gi6 rn<;Lch phanh KSO(5.7). 



- Tin hi¢u kh6i. dqng b9 bie'n tan (ON-OFF). 

Kh6i dau ra AB 201 dua ra cac tin hi~u di~u khi€n sau: 

- COng tic ta dieu khi~n quay trai dOng ca quay moc =11 - K81(S.8). 
- C6ng tac ta dieu khi~n quay phai dQng ca quay moc = 11 - K82(S.8). 

Kh6i dau ra AB 220 dua ra cac tin hi?u dieu khien sau: 

- C6ng tic ta dieu khit";n tin hi¢u coi bio d<)ng KSOO(S.I). 
- Cbng rac ta dieu khien Clip ngu6n cho M th6ng chieu sang KS01(S.I). 
- C6ng tac to dieu khien rna d¢ng ca kl;P ray = 17 - K3(S.2). 
- C6ng tac ta dieu khi€n say dQng ca khi chung dung ho<;tt dQng = 0 - K4(S.2). 
- C6ng tic ta dieu khitin ma dQng ca quan cap = 16 - K80(S.3). 
- Cbng tac ta d1,l trfr KY. 

9.7.2. Nguyen Iy hoc;1I d¢ng 

Tay dieu khien gam m¢t b¢ giai ma tu d9 d~ch chuyen clla tay di~u khit";n = S+K5 - 51 
sang tin hi¢u nh~ pMn 8 bit va mOt cam phl.lc vI;! cho rale trung gian. 

Vl M thong sir dl:mg b<) rna hoa 8 bit n~n co th~ coi vi¢c dieu chinh t6c d¢ rat lang. Tin 
hi¢u dieu khitin t~o ra tU Encoder qua b¢ ma hoa duqc dua vao Ian luQ'l 8 dau vao s6 cua kh6i EB4 
tit E4.0 de'n E4.7 va duqc truyen tm CPU S7 - 318. 

Chu~n b, dna h~ thong vao lam vi¢c : 

H¢ thong kh6ng co 16i, cau dao chinh clla dn tr~c = O+EEI - K02(= 0.6.1) dong C:lp 
nguon ehb" san cho m~eh dieu khien va m~ch dQng h,re. 

T ay dieu khh~n 0 V! tri 0 : 

Ne'u h¢ thong kh6ng co sl! c6 tuc Iii eac tiep dit";m thuang d6ng trong m;:tch bao v¢ va.n 
dong. 

- Tiep diem K80S.S i'J v~ ld kh6ng. 
- Tiep di~m = O+EEI - FS(= 017.7) clla aptomat cap di¢n cho ca ellu mIng, quay milm 

dang d6ng. 
- Tiep diem cua rale xac nh~n kh6ng co 16i trong h¢ thong = 0 + EE2 - KO (= 0/34.3) 

dang d6ng. 
- Rale dieu khien KOO(S.7) co di¢n dong cae tiep diem cua no. 

Mf,lch dieu khien phanh thuy I~c : 

- C6ng tic to KO(S.4) co di¢n dong cac ti€p diem KO(S.4) tt! nubi; KO(S.S) cAp nguon cho 
phanh thuy ll!e; KO(S.l) tiep diem phan hoi va PLC bao cho PLC biet e6ng tic to KO(S.4) da: co 
di¢n. 

Sau khi cbng tfic to KO(S.4) dong cflp di~n eho m;:tch dieu khi€n phanh thi PLC glri tin 
hi~u den ET 200 dong tiep dh~m KO(S.6), cap di¢n eho KSO(S.7) dong tiep diem KSO(S.6) eho 
phep phanh lam vi¢c. Phanh kh6ng Him vi~c neu rale = 0 - EE2 - KOOS mat di¢n, day la rale bao 
tin hi¢u an toan ve qua tai m6 men, qua tai tam vdi.. 

167 



Ho~t dqng : 

Giil su uUa tay diEu khitn sang tnii (tay di~u khi~n +K5 - 51) qua bQ mil hOil. tin hi¢u ::-; bit 
(binary coder) d~ch chuytn dugc dua vao CPU· S7 - 381 qua khoi EB4. 

Sau khi xu ly CPU uua fa tin hi¢u dicu khi~n toi bQ bi~n tan cua ca cau di chuy~n chiln de. 
Cong tic to' Kl co di~n dong cac tiep diem: 

· Kll.2 clla m,!-ch dQng I,!C cap nguon cho bQ bien t~n. 

· K15.3 m,!-ch dieu khien phanh di¢n cap cho 7 phanh di~n li:C +P - Yl Mn +P . Y7, gi3.i 
phong trl:\c dqng ca. 

· Neu cac phanh khong colai thl cong tic to' K09 gui tin hi¢u den PLC xU: I)' M cho phep 
maphanh. 

Dong thai khi keo tay dieu khi~n cam dicu khitn xoay lam mle trung gian K805.5 hO'!-t 
d9ng. Tiep diem KSO rna cat tin hi¢u tai ET200. 

Tu)' theo u(l djch chuy~n cua tay dieu khie'n CPU se tiuh loan dieu khien bien tan t';tO fa 
tan so, di¢n ap wong u-ng vai toc di? d~t. 

9.7.3. Cae bao viii 

· Bao v¢ qua tdi: 

+ Bao v¢ qua tai dt;>ng w truyen uQng chlnh : 
D('Ing ca +P - Ml den +P - M7 bj qua tai role Fll • F17 laC dqng nha tiep diem thuang 

dong Fll(2.J), F12(2.4), FJ3(3.1), F14(3.4), FlS(4.1), FI6(4.4), FI7(4.8) cat mach dien dong 
l,!c Clla d6ng ca. 

+ Bao v~ qua tai cho dc)ng ca di¢n phanh thuy ll.rc : 
Neu dc)ng cd di¢n phanh thuy Jl!c cd cau quay mam bj qua tai thi rale nhi¢t F51 - F57 ,~e 

tac d('lng cat aplomat FSl - }<'57 dAn den toan m';lch d(?ng Juc cua dQng co mal di¢n. 

· Bao v¢ IIgall m{lch : 

+ Bao v¢ b~ng cau chi co trong aptomat = O+EEI • }<'3: Khi ngan m,~ch xay ra toan bo ca 
cau di chuyen chan de mat di¢n. 

+ Ne'u dqng co phanh thu)' l,!c bj ngan m,!-ch, rale bao ve qua dong trong aptomat hm.lt 
dQng cat bao v¢ m';tch dqng l,!c cua phanh. 

· Bao v¢ qua I1hit/l: 

~~d~~~dU~~~d~~~ad~oo_W~~c* 
day qua muc d~t thi wle bao v~ co di¢n, tuy theo d¢ng cO nao b~ qua nhi¢t rna fok nhict F511 hay 
FS12 co di¢n nha tiep di~m rhuemg dong F511 hay F512 gui Mn PLC qua khoi ET 200. PLC xu ly 
va gui tin hi¢u cat di¢n cong tic w Kl lam loan bQ h¢ thong se bj cat nguon dong thai den d 
buong dieu khi~n se bao. 

9.8. fllEU KHIEN N01 MANG PLC TRONG CAN TR~C TUKAN 

9.8.'. Gioi Ihiliiu ehung 

Cin trl:\c TIJKAN lil. m('lt trong nhfrng 10,!-1 d.n truc moi nhat cua CHLR Duc ap dl:\ng ky 
thuM di~u khitn hi¢n Uf).i. D~ thl;Cc hi¢n di';:u khi~n, can truc su dlJng he th6ng PLC n6i mf).ng theo 
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chuin Profibus. Dicu nay cho phep tiet ki¢m duqc chi phi va nang cao kM nang dicu khien h¢ 
thong. d day m~ng Profibus dung d~ ket noi trung W.m dieu khi~n cua PLC vai cac tr~m dieu 
khi~n pMn tin, cac man hloh hi~n tht va cac bien tAn. D6 thL!c hi¢n nhilng phuang pMp dicu khi6n 
hi¢n dl,li can phai c6 nhUng thiet bi tuang Iffig. Sau day se giai thi¢u m(.lt so thiet b! st'r dl;lng trong 
h¢ dieu khi~n ci'la can trl;lc TUKAN. 

* BI) ki~m 50at I*p trlnh 

C6 nhi¢m Vl,l ki6m sOlit chlIang trlnh mQt cach tl! dQng thOng qua m~m hlnh hi~n thi TP2? 
Bq ki€m soat l<).p trlnh dung d~ kitm smit toan bQ ca cau (ruyen dQng, cac b(.l bien (an, h¢ thong 
di¢n ap tha:p va bang dieu khien dn trl;lC. &! ki~m soat l<).p trlnh dlIqc noi tai bang di¢n d('lc l~p va 
ban di~u khi€n dn try.c qua tr~m trung gian ET200. 

Cic tfj so co dinh doi Val ca cau truy~n dQng duqc hi€n th! bting bQ dieu khien ky thu~t 
so. Tri s6 co djnh duqc giai h~n, phong toa ho~c truyen baa do bQ ki€m saM truac khi chung duqc 
chuyen m~ch vao cac co cau tuang .m.g qua dan vi dau ra tuang dong. 

Kit:!:m smit (rung tam cung nhu thu th<).p cac 16i dan Ie va hien thi chung tren milO hlnh van 
bim trong cabin dieu khi~n. 

Nhim M nang cao tfnh an toan ho,:!t d¢ng, cac 10i gay ra ng~t ml,lch cuang buc cac truyen 
dQng dUQc dua vao bQ ki~m soat PLC va duqc ch<;ly qua PLC, lam nhu the de dam bao dlIQc dng 
trang trub'ng hqp hOng PLC, cac thiet bi truyen d(lng sc dUng l~i . 

.. Tr~m trung gian ET200 co nhi¢m vy. truy~n dii li¢u giiia CPU va m<;lch dicu khi€n clla 
cac co cau nha cac kh6i in - out. 

• B.;l bien tan 68E70 la bQ bie"n tan gian tiep, tan s6 ra clla b¢ bie'n tan duqc dieu khi€n 
thay dOi bing cach dich tay dieu khi€n. Tu)' thea d¢ djch chuy~n cua tay dieu khi~n rna tin hi¢u tif 
CPU gui den M dieu khi~n bien tan dh!u che thea d¢ r¢ng xung PWM. 

*Tay dieu khi~n cua dn truc TUKAN khtmg pMi la tay trang dan thuill d6ng rna bang 
cac tiep di~m ma tay dieu khien dung Encoder th6ng qua b() giai ma tit dQ dich chuy~n cua tay 
di~u khi€n sang tin hi¢u nhi pMn 8 bit phl!-c Vl,l cho di~u chinh toc d¢ ci'la ca cau luang tffig vai 
256 cap toc dQ cho moi chieu chuyen d(.lng. 

Truac day cac c6ng tac to - mle duqc dung lam phan tii dieu khien chinh trang m~ch clla 
cac co cau. Con vai can tn!c TUKAN phan tir dieu khi6n chinh trong m~ch III cac kh6i in - out. 
Khoi dau vao nh~n cac tin hi¢u vao sau khi qua bQ ph~n xu 19 tin hi¢u se dua ra khoi dau ra va ta 
duqc tin hi¢u dieu khi€n. 

Vai cach thi€t ke nhu tren nen so d6 dieu khi~n, m,!ch d(.lng lI!c dan gian, g<m nh/,\ vi¢c 
dieu chinh laC dQ lang han nhieu so vm. dn tfl,lC dieu khi€n sir dl:mg cong tac ta - ralc. Do kh6ng 
su dung cac cong de to a m~ch d¢ng 11Jc rna dung b(.l bi€n tan nen traoh duqc nhilng phUc tap do 
tia lua di¢n gAy ra do dong rna cac ti€p diem. 

9.8.2. Cau true eua mc;m9 di<!u khiiln eOn tr~e TUKAN 

au truc ci'la m;:tng dieu khien dn trl!-C TUKAN duqc mioh hO<;l tren hlnh 9.23. Qic thanh 
phAn co ban clla h~ thong g6m : 
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+ CPU: Khoi di~u khi~n trung tAm c6 nhi¢m v\l thu th~p va xu 1)" thong tin ella toan h¢ 
thong qua Profibus. 

+ TP27 : Man hlnh hi€n thi. C6 hai man hlnh hi€n thi dUQc d~t b hai vi trf, man hlnh tbtl 
nhat d~r q.i cabin di~u khi~n, man hloh tM hai dUQc di;lt t;:ti bu6ng di¢n. cac man hlnh nay duqc 
dung M kiem tra giam sat va xac nh~n loi. 

+ ET200 : La cac tr;:tm trung gian, k€t hQ'p voi CPU va bien tAn M dieu khi€n ho;:tt dc>ng 
clla d.c co cau. 

+ eRP (Communication Board Profibus) : Khoi giao di¢n thOng tin (khoi giao tiep) clla 
bien {'in dung de: ket noi bien litn v6i m;:tng Profibus. 

Ho~t dc)ng chung cpa cac kh6j nhu sau : 

Khoi dieu khi6n trung tam CPU dLCqc ket noi voi man hlnh hien thi TP27 va cac khoi PLC 
clla h¢ thong qua m;:tng Profibus. 

De dieu khien ho;:tt d9ng clla cac co diu tin hi¢u dtn;1c dua tu bQ xu I)" trung tAm tai dau 
va~ clla d.c tr;:tm philn tan cua PLC, tr~m ph:1n tan cua PLC thu nMn tin hi¢u va thl!C hi¢n di~u 
khie:n ho;:tt dQng cua h¢ thong. 

Ngoai ra dc dAu van clla dc tr;:tm philn tan con dLCQC ket noi vai h¢ thong bAo v¢ bang 
role de dam bao an toan cho v~n hanh clla he th6ng. Trang tnrang hQ'p xuy ra SlJ c6 dc rale nay 
tac dQng va truyen tin hi¢u den dAu va~ cua kh6i PLC. PLC thu nh~n thong tin va ra I¢nh dieu 
khien dimg ho~t dong eua co du. 

Vi¢c xac bUo 16i clla h¢ th6ng dUQe hien thi tren man hlnh TP27 giup eho nguai dieu 
khien xac djnh nhanh va cbinh xac noi xiiy ra sl! co d€ thu~n ti¢n cho vi¢c sua chua, bao dLC6'ng va 
nhanh ch6ng dua co du van lam vi~c phl:lC V\l siin xua't. Co hai man hinh TP27 d~t t;:ti cabin di~u 
khien (driver's cabin) va bu6ng dien di~u khien ehfnh (electric container). 

Khi xiiy ra sl! co tin hi¢:u dUQc truyen ve CPU va bao loi tren TP27 d~t t<:Li cabin dieu 
khien. NguOi. dieu khien xae nh~n !oi va xem c6 the tiep tl:lC eho h~ thong h0i.lt dQng hay khong. 
Neu loi kh6ng nghiem trQng thl nguai dieu khien tae dQng vao nut An xac nh~n 16i ben tay phiii 
clla ban dieu khien de bO qua 16i do va tiep t\le dua h¢ thong vao lam vi¢:c. 
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Hlnh 9.23 . Sdd6 ("(fll true nU;lIlg PLC ("[10 eei'll InlC 

9.8.3. Cau true chung cua cae khoi trong mQ"9 Profibus cua can tr~c TUKAN 

1, CPU: Kh6i xii If trung tam (= 01+KEI - AIO) 

PS CPU .0 .1 .2 .3 .4 .5 .6 7 

DE DE DE DE DA DA DA AE 

SITOP 
E80/ EB4/ EB8/ E812/ ARI6/ AB20/ AB24/ W12 

PU EIB EB5 EB9 EI313 ABI? AB21 AB25 
SA 

2*24V ]6*24V 6*24V 6*24V 116*24V 6*24V 6*24V *+/-lOV 
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CPU gam: 
+ 4 modul (in hi¢u van 24V DC, (rong d6: 

ModulI: c6 32 dau vaa s6, dja chi EBO.O ... EB3.7 
Madul2: co 16 dau van s6. dja chi EB4.0 ... Ell5.7 
Modul3: c6 16 dAu vaa s6. dja chi EBB.O ... EB9.7 
Modul4: c6 16 dAu vaa sO, dia chi EBI2.0 ... EEl3.7 

+ 3 madul tin hi¢u ra 24V DC, (rang d6: 
Moduli: co 16 dAu ra s6, d~a chi EBI6.0 ... EB17.7 
Madul 2: c6 16 dau ra so, dia chi EB20.0 ... EB21.7 
Modul 3: co 16 dau ra s6, dja chi EB24.0 ... EB2S.7 

2. Khlfi PLC eua cacli'u tili. giil (= 1+EE3 - AIO) 

PS AS .0 .1 .2 .3 

DE DE DE DE 

SITap 
IMlS3 EB1201 EB124 EBl2S EBl32 

2A 
EB121 

16*24V 8*230V 8*230V 8*230V 

Kh6i = 1+EE3 - AIO gam: 
+ 4 madul tin hi¢u va~, trang do: 

Mm]ul 1: co 16 dAu vaa s6 24V DC, dia chi EBI20.0 ... EB121.7 
Modul2: c6 8 dau vao so 230V, dja chi EBI24.0 ... EB124.7 
Madul 3: co B dAu va~ s6 230V, d~a chi EBI28.0 ... EEl28.7 
Modul4: c6 B dau vil.O so 230V, dja chi EBl32.0 ... EB132.7 

+ 1 madul tin hi¢u ra 24V DC, trang do: 
Madul: co 16 dAu ra s6 24V DC, dja chi EBI20.0 ... EB121.7 

3.K hOl PLC cua cd cliu ong ma -.Edu ngot;lm + 
. .. = ·d ( 2 EE4 AIO) 

PS AS .0 .1 .2 .3 .4 

DE DE DE DE DE 

SITOP 

2A 
n-tJ 53 EB140J EB144 

EB141 

16*24V *230V 

Kh6i = 2+EE4 - AIO gam co : 
+ 5 madul tin hi¢u vaa, trang d6 

EB148/ EBlS2/ EB156 

EBl49 EBlS3 

6*24V 6*24V *230V 

Moduli: co 16 dau vao s6 24V OC, dja chi EB140.0 ... EB141.7 
Madul 2: co 8 dau vaa s6 230V, d~a chi EB144.0 ... EBl44.7 
Madul 3: co 16 dau vil.O so 24V DC, dja chi EBI448.0 ... EB149.7 
Madu14: co 16 dau van s624V DC, d!a chi EB152.0 ... EB153.7 
Madul5: co 8 dau vaa s6 230V, dja chi EB156.0 ... EB1S6.7 

.4 

DA 

ABI20/ 

ABl2l 

l6*24V 

.5 

DA 

AB140/ 

AB141 

6*24V 

+ I madul tin hi¢u ra 24V DC: co 16 dau ra s6 24V OC, dja chi EBI40.0 .. EBI41.7. 
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4. Khat PLC Clla co' cuu quay (= 3EE5 - AI0) 

PS AS .0 .1 

DE DA 
SITOP 

111153 EB160JEB161 AHl60 
2A 

16"'24V "'24V 

Kh6i = 3EE5 - AI0 gam co : 

+ I modul tin hi¢u ra 24V DC: co 16 dau ra s024V DC, dja chi EBI60.0 ... EBI61.7 
+ I modul tfn hi¢u ra 24Y DC: c6 8 (hiu fa so 24Y DC dja chi EBI60.0 ... EB160.7 

5. KhO'i P[C cua C(1Cti"1l ming hfJ ctin (= 4+EE6 - AI0) 

PS AS .0 .1 .2 .3 

DE DE DE DA 
SITOP 

111153 
2A 

EHl80!EB181 EHl84 EBlS8 ABISO 

16B 24V *nov *230V *230V 

Khoi = 4+EE6 - AI0 g6m co : 
+ 3 madul tin hi~u vao, trong do: 

ModulI: co 16 (Hiu vao so 24V DC, dja chi EBI80.0 ... EB18!.7 
r ... loduI2: c6 8 dAu vao so 230V, dja chi EBl84.0 ... EBl84.7 
Modul3: co S dau vao so nov, dia chi EBI8S.0 ... EBlR8.7 

+ I modultfn hi¢u ra 24V DC: co 8 ddu fa so 24Y DC, dja chi EBI80.0 .. EB180.7 

6. Khot P[C cua CO" cifu di chuyl" (= 5+EE7 - AI0) 

PS AS .0 .1 .2 

DE DE 
DA 

SITOP 

2A 
lr<.1153 

EB200/EB20 1 EB204jEB205 
AB18R 

16*24V J6*24V 
*24V 

Khoi = S+EE7 - AI0 gam: 

+ 2 modul tin hi¢u vao, trang do: 
Moduli: c6 16 dAu vao ~o 24V DC dia chi EB200.0 .. EB201.7 
Modul2: c6 16 dau vao so 24V DC, dja chi EB204.0 .. EB20S.7 

+ 1 modul tin hicu ra 24 V DC: co 8 dau ra so 24V DC, dja chi EB200.0 ... EB20 I. 7 
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7. Khi/i = S+PRE2 - AiO 

174 

PS AS .0 .1 .2 .3 .4 

DE DE DE DE DE 

SITOP 

2A 
ll\tl53 

EB220; EB244/ £13228 EB232 E13236 

EB221 EB225 

16"'24Y 16*24Y *230Y *noY *230Y 

Kh6i = 5+PRE2 - A10 g()m : 
+ 5 modul tin hieu V1IO, trong d6: 

ModulI: co 16 dfiu vao s6 24V DC, dia chi EB220.0 ... ER22!.7 
Modul 2: c6 16 dau vao so 24V DC, dia chi EB224.0 ... EH22S.7 
Modul3: c6 8 dau vao s6 230V, dia chi EB228.0 ... EB228.7 
Modu14: co 8 ctau vao s6 230V, dia chi ER232.0 ... EB232.7 
Modul5: co 8 duu vao s6 230V, dia chi EB236.0 ... EB236.7 

+ 1 modul tin hieu fa 24V DC: c6 16 dau ra s6 24V DC, dja chi 
EIl220.0 ... ED22 1.7 . 

5 

DA 

AB220; 

AB22 I 

6*24Y 



CHlJONG 10. TRANG B! mEN - mEN TlJ mt::u KHIt::N cAu TRI)C GIAN RTG 
NANG CHUVt::N CONTAINER 

10.1. KHAI QuAT CHUNG VE CAU TRUC RTG 

Oiu true gian b.inh 16p (RTG) do hiing Milsui P;.ICCCO Nh<ll Ban ,hie! ke, r he" tao. dua vao 
khai lhac. van hanh tai nhieu rang sOng, cang b i~n iJ Vi~1 Nam va Iren the giOi. Loal call true nay 
c6 nhi~m vt.J x~p do container 0 hai c,lng len 010 \'~n lai hoi.\c ngo,lc lai. Tren hlnh 10.1. Iii hlnh <Inh 
du Ifl,le gian RTG. 

I hI/it 10 I OJ',, f/"lle gllill lleing clllIn'i, cOlllulII/'/" f([G 

10.1.1. DQC diem cau true va thong so ky thuQt cua cciu tr\ole gi6n RTG 

1. Dae dilm chung 
Gill true giilll RTG chuycn tai Mitsui Paccco Iii. loa1 C,IU true b;inh lop III hanh. hoot dOng 

d6c lap. ~lr dung dl'lng CO dlezcn lat miiy phill dil!n. No duqc dtmg (rong xep do 1<Ii Cile bai 
contai ner. 

NglfOi y[ln hllllh c6 th6 nhln (hay uh Cil lir cabm],ii. f..1¢1 gucmg Ireo duO', khung dlOg cabin 
.. c tang cuemg kh;\ nfmg quan sat. Moi chue nang v~n himh duoc thue hl¢n ooi nguoi v:ln h"mh tir 
cabm hil. D6ng co dl\!zcn la. may phat c;1p ngu6n duqc khai d()ng .. au khi nguai vfln hilllh dii ki~m 
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tra cae dieu dieu ki¢n lam vi¢e eua cau trl,lc. Cau tr\le RTG duae trang bi ky thu~t dieu kNen hi~n 
dZ;i, dQ tin e~y va nang wat COlO. 

2, Cau true giiin va vi tri lap dt;it thiel hi eua eau trlfe RTG 

Cau true gian ella d.u true RTG dUQ'e th~ hi¢n tren hinh 10.2. 

6 

1 

10 1 
1 
1 

I '-.,...... I 

"" L . ": : I .............. "-,J I 
r:;;-....... I'MI 

'. ....... -{. 

./ 

/" 
/" 

8 
~y 

/" l' 
/" 1 

./ " 

I' ,L ., ~: 
ML ............. """ I 

, ...... -..1, 

Hillh 10.2. Vi tri cdc thief hi {ren gillll. 

, 
/ 

I ,2 , 3 ,4 - ClJ.an eua ciiu trl,le: 5 - Xa dO' eho co Call xe can va nAng h~ hang: 6 - Xe can: 
7 - Buong l~p d~t thiet bt dieu khien chfnh; 8 - K~p day cap ngu6n eho cae cr.J cau lap phfa Ircn: 

9 - Duong dieu khien xe con: 10 - Bu6ng diezen - Mfiy phfit: 11 - HQp dau day; Ml, M2 - Dyng 
ccr di chuyen giim. 

10.1.2. Cae thong 56 ky thu¢t colo cclu tr~c gion RTG 

1. Cae thtJng si/ chinh: 

Loai cau trl,le: Glu truc ecing banh lop tl.! hanh.lo;:ti co xe can di chuy~n, 
Sue nang 160 nMit khi dung khung du: 35,6 tan. 
Che d¢ thu tai: 125% sue nang Ian nh:it. 
Lo;:ti eOlllainer: ISO 40 FEET (lAA. lAAA). 

[SO 20 FEET (lCC); 
Khung du : Khung du ki~u ong long 20', 40' 
IIanh trlnh xe con : 19,07 m 
Chieu cao nang : 15,24 
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Co sa xe (khoang each tn;lc banh xc) : 6,4 rn 
SOluqng binh xc cau tf':lC : S banh (2 banh/cL,lrn ch1l.n) 

Ap ll!c len banh xe (khi khong co tai tf9ng gi6). 
- Vai tai tf9ng danh djnh (35,6 tan) : xap xi 26,9 ufn/banh 
- Khi kh6ng uii : xi"tp xi IS,8 Ufn/banh. 

2. T{fc d(J vt;in hanh: 

1. Toc dQ nang: 
- V6'i tai Ian nh[ft : 20 rn/ph 
- Chi vai khung cau : 45 rn/ph 

2. Toc dq di chuycn xc con : 70 m/ph 
3. Toc d(l di chuy€:n gian: 135 m/phUt (kh6ng gi6, khong doc, khong tai). 

3. Nguon di¢n: 

1. Ciu tf':lC duqc cung cap hCii h~ thong diezen - may phat di¢n. 
2. DOng co diezen chinh : Cummins 

- Lo~i d(lng co : Ki~u NTAS55-G2 
- Lo~i v~o Moh : 4 ky, lam mat bAng nu6'c va qU<;Lt gio tl! 1al. 

3. M~ch dOng co xoay chieu : AC 440 V, 60 Hz. 3 pha. 
4. Mach dicu khi~n : AC 100 V, 60 Hz, I pha 

5. Di~n ap "l.r co va chiell sang 

6. May dieu hoa khong khf 
7. BQ say nang 
8. Ngu6n nang 1uQ"Ilg dl! phbng 

4. Cap thep: 

OIP thep cho co cau nAng chfnh 
Duong kinh cap 
Ung sUal 

025.47 m : 1 sqi/du tr':le 
025.50 m : 1 ~oi/cau tf':lC 
025.51 m: 1 sqi/cfiu trl).c 
025.57 rn : 1 sqi/ciiu t[':Ic 

: AC200 V, 60 Hz, 3 pha 
: AC 220 V, 60 Hz, 3 pha 
: AC 100 Y, 60 Hz, 1 pha 
: AC 220 V, 60 Hz, I pha 
: AC 220 Y, 50 Hz, 1 pha 
: AC220 V, 50 Hz, 1 pha 

: 4 sqi cap /ciiu truc 
: () 25 mm 
: 1770 N/mm2 

Cap thep Slr d':lng cho chong lAc khung du - hang: 

Ducmg kfnh C[lp 

U11g suat 
Tal lrang plUI huy 

5. Phanh hlim: 

(xern bang 10.1) 

: 010 mm 
: 1770 N/mm2 
: 67,5 kN 
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Bang10.1. Cae phanh dl.1q'e sir d~ng eho cau tr~e RTG 

Con o dung S6luO'ng Loai 
Co call nang ha I Phanh ma di¢n thu~ h.Jc xoay chie~_ 
Co diu di chuyen xe can I Phanh ma dien 1U 1 chieu 
Co cau di chuyen cau truc I Phanh ma dien tu 1 chieu. 
Co cau nghieng I Phanh rna dien tu xoav chicu 

6. Thong so' ky thut,U e(1 ban ella mtiy phtil di¢n xoay ehie'u va d(jllg e(1 di¢n sli dlfng 
tren cd" (rlfc RTG 

Dang 10.2. Cae thOng so k5' thu:;tt ciia may pmt di~n \fa dQng co. 

C6ng dung COng Toe d¢ Dien D~e N~p Oteh 
SO 

~uat ra (vglph) 'p t[nh d,ly dien L0 1:li iuqng 
(V) 

t>.WDeitp 450 )800 AC Lien tl.!e 010ng V.\itlicu DOng 
ngu6n cho kVA 440 thaln cach di'';n "' ! 
d¢ng C0 dip r-

dien 
~-

OC CCfcau 150 1000/ AC Lientl.!e 
nang kW 2250 440 lEFC " LOng I 

S6c 
DC Cd cau 
dichuyen 37 1750 AC 60° kED TEFC I 

xecon kW 440 " .. 
DC Cd cau AC 
dichlly~n 45 1533/ 440 4Oo/cED TEFC .. " 2 
cau truc kW 2300 
OCbam 
thuy ll!e 55 1800 AC Lien tt.le TEfC .. " 

khun.Q: call kW 440 
I 

DC co ctlu 22 AC 30 phut 
chong kW 1800 440 TENV eipE .. I 

nghiencr 
DC ella 5,5 AC Lien tl.!c 
tx:nn h¢ kW 1800 440 TENV CapB ,. 

thong hii 
2 

DCrn6men D¢ng 
xoaneh6ng 4A AC Lit':ntl:lc Chong Olp"J-; cac6 

4 
Me kg.m 1800 440 lhaln m6men 

100 

Cabin dieu khien co d.c cong Ult, nut an, tay trang dicu khi6n, cae den bao hieu (llrqe b6 
Irl nhu Iren hlnh 10.3. 

178 



T 
T 
( 

2 
3 
4 
5 
6 

7 
8 

9 
(0 
11 

TROLLEY FORWAR 

TRQLLEY REVERSE 

! - , 

kMCRGEI'CYSrOp 

I'OR\\,'AR 

, 

~ BA.C~::AKD 
,CONTROL ON 

,CONTROL Off 

DOWN UP 
/ 

~/'" 
HOISl l:P 

, , 

• S\lERGEI'CY TOP 

U," LOCK 

SPREADfR :/ ~', 
SPEREAlJER 
PU~START 

LOCK 

10FT 

SPREADER :~: ' SPEREADFR 
rUMS TOP 

40FT 

'" LANDER //; WHEEL PIN LOCK 
RELEA~E 

FULL ENGINE fAULT 

(j-> 
lDllE 

WiL]' L 

""" ]l)~ 

FLOOD 
UGHT 

BATTERY 

CAB LlGH r BI-,ZZOR STOP 

WIl'-'DOW 

• \\,'lNPER /.-
AD" WASTER 

(o,"G fA, 

• 

0, 
0' , 

, 
.c' 

" 
00' 

," 
OI,F 

"' 

~TEARING 

ru\1P START 

CRANf COLLISION 
_~LAR" 

"YRU B·\(K 
GYRO FAl'T 

GYRO Rl'N 

GYRO fORWARD 

OFF 

HtnhlO.3. Vi rd cae rhid bj dilu khie'll trang cabill Ctill r!"l.K KFG 
Cll[Ce nang eua lhief bi J ball die'u khie'n ben tay phdi trell cabill. 

Bang 10.3. Chue na.ng eua cae vi tri tren b~lD dieu khit~n. 
On tie"t Otoc nang COng dl,lng va vf:1Il h~U1h 

COnl<.. t;1c ehinh 
HOlSl' DOWN ( Ha) Van harm C(i cau ha ehinh 
HOlSTUP(N~) Van h3nh co diu nang chinh 
GAi\lTRY LEFT Van hllllh du true sang tr:ii 

GANTRY RJGl-n' \l]nJull1h du true ~g ohii. 
COng ll'tc nut an Er..-'fERGENCY STOP ~ ~~ dUng!ilt ea de chuyen 

, Iron" ,uon. hoP klliin "'P. 
NP KhungC<lU 

COng tac thay dbi UNLOCK ,0 ' UXX 019Il de khoa hoac m& 4 chOt 
xoay.' 

NP Khungcau 
COng tk !hay dOi RElRACT, O,EXIEND G10n de van harm khung ciu. 

NP LANDER BYPASS 
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12 COng tik chla OFF-ON Xoay han vi libp dill: du phallg. 
13 I-<'P WHEEL POsmON Vi tri banh xe. 
14 Cbng t3c b.\it O-OFF-5Kl Ch91l d~ thay ddi huang lop. 
15 NP Denpila 
16 COngtacbiit OFF-ON Olon de: chieu sang. 
17 NP WINDWIPER&WASHER Rua kinh va.'lat lllrOC. 
IS Cbog uic btl! OFF-ON O1Qn de vilil hanh rira kfnh va 

gatmft. 
19 Gmgt,kbat OFF-ON Chon de' van hanh rim kinh va 

. gat ml'OC. 
20 COng lac lx~t OFF ON Olon d2 Will hilnh rita kinh va 

. g~tnu6c. 
21 Cbng lac nut an SPREADER PU11PSIART An M v[m hillm khung duo 
22 ('.bog lite mit an 

duoc chieu ~ng 
SPREADER PUT\1P SlDP lIn d~ dung vaIl hAnh k11Wlg dll. 

23 Cbog rAe nut ,lll \VIIEELPLN LOCK Hfun chot An de: dar chat oonh xe. Den 
dl.li;1': chieu sang banh xc mllLl xanh:.ang chot ballh xe 

duoc Cli.l! vao. 
24 C.tmg lac nut an WIJEEL PIN RELEASE }.,n dt dM chO't banh xc. DCn 

uWt crueu sang Nh,i chot oonh xc mau do ;.ang chot banh xc dlI~ 
d[11 vaa. 

25 Den rum huang STEERING PUl\1P START Den 1ll.'IU xanh s.:ing khi dQng CO 
KhOi dong bam co cau lui bClmlai hoat d6no. 

26 Den dan hWng CRANCE CDWSlON AlAR.1.1 Den n-mu do sang khi h'!l1 vi giffi 
han 000 va cham hoat d6ng. 

27 Dell aio Window winper Bao hieu he- thong n1a kfnh h()~1 
AND washer dong 

28 Den 00.0 Gyro auto Den !:xIO cau tl1,IC hO;:tt J(lllg tI! 
d6ng 

29 C6ng tac GyroaUio CJ:)ng t3c chQn ditu khi~n tI! 
dong 

Chu-r 1IClllg rua thief hi 0- han die"1t khie"Jl ben fay trdi trell cabill. 

Bang 10.4. Chuc na.ng cac yj tri tren ban dieD khi~n tay trrii cabin. 

1T Chi tiet (h(re nang C.6ng dung 
1 COng tac chinh 
2 TROllEY l""DRWARD van hilnh xe can phia ve ll1.!OC. 
3 TROUEY BACKWARD V~hilnh xe con tilia ve sau 

4 COng t3c nut fu1. ElvlERGENCY SlUP (dUng d9ng 
co) k d~ dUng dOng w dicZEm 

5 NP Liii vi sill 
6 COngtac FORWARD BACKWARD aWn de' dieu chinh huang chuycn 

dong .. 
7 NP N lieng 
8 COngt3c thayd6i LEFf4RlGHr OiQn cte nghieng khung cau thco 

Tcii-O-PhiU hWng veu c.fu. 
9 NP D¢ngw 
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10 COng tric chon IDlE FUll Ch9n d~ dieu chinh t6c d¢ d¢ng CCJ 

(kh6.ng till - tadn till l. 
11 NI' D6ngca 
12 C.6ng tflC chia SlUP RUN 01.9n d~ v,m hrum d¢ng C0dic/~n. 

START 
13 EXing 116 FUEL LEVEL Ki6m tra mltc dall 

14 Cong lac mit ,fu duqc CDNIROLON An elf vijn hilnh nguon dieu khi6n. 
chieu s[Ulg Dieu khi~n lA'il 

15 Cong lac nut ail CUI'rTROL OFF An d~ tal nguon dicli k1lien. 
Dieu killen til 

16 Den ruin hutlng ENGINE FAULT Den niliu do se sang, kill d¢ng C('l 

diezen hong. 
17 Den d.:1Il hu-ong ENGINE ON Den nmu nUll se ~ng. kill dong co 

diezcn dlfOC khm don". 
18 Den dAn hUDng B,\TTERYON Den mall cam se s{ing. khi ae guy 

oot(ON). 
19 C6ng lite nut an BUZLER~TOP An de' tM coi. 
20 CUng t{IC chlnh dq sang CAIlUGm QuaydC:di€~u chlnh mued¢ sang 

ci'la cien den cabin. 

10.3. H~ THONG CAP NGUON DOC LO,P cUA CAU TRVC GIAN BANH LOP RTG 

10.3.1. Chuc nong cae phon tll cua hii thong diE!u khiEln may phOt di~n 

Toan h6 di~n nguon ella du tn:1C RTG (hrqc cung cap ILr t6 may phat dong bQ, d9ng co sa 
cap HI diezen. Sa do nguyen 1y di~u khi~n tr1;lm phat (lien dUQ'c bieu hi~n tren hlnh lOA. 

ACG: May phat di¢n dong hi.) ba pha eo cae thOng 56 ky lhu~t sau: 
C6ng su,n : 450 kV A. 
T6e de;. : 1800 vg/ph. 
Di¢n ap : AC 460 V. 60 Hz 
Lo~i : dong bQ. 
Cap each (lien : F 
A VR: DQ tlJ de;.ng di~u ehinh di¢n ap. 
R2: Chi~! ap di~u ehinh dQ Ion di¢n ap ra. 
PTQA,B: hai may bien ap ml)t pha 440/l1O; 50 VA dLIQ'e mac voi nhau cap ngu6n ha pha 

110/60 Hz eho m~eh do luang. 
WLI: DEm bao nguon. 
I VM: Von ke. 
1 FM: Pha met. 
I WHM: Oat kt~. 
CTI, CT2: May bien dong do lLIong 600/5A. 
ACF~6: Ampe kc. 
UV: Rule kiem tra di¢n ap. 
PBI, N2: hai tn.lc d.fu day cap nguon DC 24 V eho m';leh dieu khien. 
1 MeB: Aptoma( ehroh cap nguon d()ng It!e til may phat toi cae CCJ cau. 
2 MCB: Ap(omat cap di¢n eho m<:leh do luang. Co hai tiep di~m thLIang ma dong eh1m 

IT(02·2C); IT(02-5B). 
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Hinh 10.4, SO'd6 nguyen fy ditfu khie'n tn;nn pilat di¢n cap nguon clIO cdu tqlC. 



GB: Rale mQt ehi~u dieu khi~n b1)..t A VR, co mQt tiep di~m thlIang ma 
GB(OI-4C). 
GDT: RalE; thai gian m<)t ehieu co hai tiEp di~m thlIang rna dong eh.\lID 
GBT(02-4H); GBT(02-4C): Kh6ng ehE thai gian dong AVR. 
FAL: Role mt)t ehieu bao 51,1' co co m¢t tiEp di~m thuang ma FAL(02-5A); 

hai tiEp di~m thlIang dong FAL(02-5D); F AL(02-2C). 
RL1: Den bao sl! co. 

Cae tiep di~m d:)c bi~t cpa cac role trong m~ch dieu khi~n diezcn: 
Ticp di~m thlIOng ma 13L(02-2B) dong khi toe dQ diezen d~t 1530 vg/ph. 

13L(102-4D): 
- TiEp ditm thuang ma lSU cu¢n dAy lSU(101-7D). 
- Dong 6 ehe dQ co (ai (RATED), ma ache dQ khong tai IDLE. 
- Ti6p di~m thlIang dong SZ (euQn day SZ) ma khi dimg diczen. 
- PBi: Nut A'n RESET. 

10.3.2. Nguyen Iy lam viiie so d6 diiin dieu khiiln may pha! d6ng b¢ 

Sau khi thl,lc hi¢n nhung thao tac khai dQng d¢ng co diezen lai may phit. Khi t6e d{) dt>ng 
eC1 diezen d<;tt 1530 vg/ph thi tiep di~m 131... d6ng cap di~n 24 V-DC eho wle thai gian IT, dong 
thai hie nay ap suat dau boi trC1Il da du n~n tiep di~m lSU cung dong l~i dlIa h¢ th6ng vao tr<;tng 
thai san sang hoat d¢ng. 

Khi may phat da lam viee 6n d~nh tan s6 di?n::ip ra nam trang kh01ing tir 90% oen 110% 
tan s6 d~nh milc thildc 0.6 cae cam bien LV, OV chua tac d¢ng l1~n cae tii!p ditm thlIOng mo
LV(Ol- 4D) ::: 0, OV(OI- 4D) = O. M<'j.t khae khi UTa > 85%Udn1 thi eU9n UV kh6ng tac dQng lam 
eho tie·p didm thuong mer cua nola UV(Ol-SD) = 0 eho ncn FAL = 0 dlfa h~ thong vao lam viee 
blnh lhw'mg. 

Khi wle IT co di¢n thi sau 5 s d~t trlIac tiep di~m 1 T(02-2D) dong l~i cap di¢n eho role 
thai gian GBT va cae wlc trung gian GB, sau mQt khoang thai gian d1l. dlIqe d~t trlIaC thl tiep 
di~In GDT(02-3D) va tiep ditm GB(02-3D) d6ng l~i dip di¢n cho hQ dieu chinh di~n ap kich tu 
AVR, hic nay may phat dlIqe kfch thfch bai ellQn kfch lU EX, eu<}n EX dlIqe ea.'p ngu6n bCii hI) 
dieu chinh AVR. Di¢n ap dau vao .A VR duqc lay tfr may ph:it va di¢n ap nay duqe so sanh, di~u 
chlnh vai ml)t d[).i luqng d~t san (rong A YR. Ne'u di?n ap ra ella may phat eao hon d~i luqng cho 
phcp thi bQ dieu chinh.A VR di~u khi6n cUQn kieh tU EX giam kfch tir may phat vai m1,le dfeh lam 
giam di¢n ap ra eua may phat, nglIqe W, neu di~n ap ra nha hon d~i luqng eho phep thl ellQn EX 
tang kieh tiI cho may phat. 

Role st! co F AL(02- 4D) co di¢n khi di¢n ap ra eua cae pha l¢eh nhau, tiep di~m OV, LV 
d6ng hoi:i.c khi tan s6 di¢n ap ra thap. tiep die:m UV d6ng. Role F AI... (02- 4D) co di~n ng<lr ngu6n 
eua rale GB qua tiEp diem F AL(02-2D). Ngar A VR ra khoi h¢ thong. 

Neu h~ thong khong co W e6, di¢n ap ra eua may phat Ia 470 V 160 Hz cap di¢n tai tr1,l dau 
day JB -7(03 -lA) ehb" cap nguon d¢ng ll!c eho toim bQ ph1.J tai cii.a etill tr1.Je. 

10.3,3. Cae baa vii !rong sO d6 di~n di~u khi~n may pha! diiin eho edu Irve 

/Jao J'¢ thap lip: Bang role llV khi l.J F< 8S%Udm thl eu(ln UV tile d~lllg dong tiep diem 
(huang ma UV(Ol-SD) lam cut>n FAL = 1::::> FAL(02-4D) = 0 dt di~n GBT lam h¢ thong 
ngimg ho~t dt>ng. 
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Bao v¢ ({in s6': Khi f,.> fdn\ khoang 10% thl b¢ cam bie'n tan s6 tic d9ng. Khi do tiep diem 
LV(Ol- 40) dong l:;li va hie nay eUQn (lilY sll co FAL co di¢n dan den tiep diem FAL(02- 4D) cila 
no dong l,!-i M duy trl dong di¢n va clong thai tiep diem F AU02-4D) ma ra va dUng toan b¢ he 
thong. Khi f < f,lm khoang 10% thl qua trlnh dien ra ttJang tu. 

Bdo v¢ dau bOi trO"n cho d(mg cO" sO" cap: Neu ap SU<lt dau b6i trem khong du thl tiep diem 
thuang rna lSU ::: 0 thl h~ thong nglrog hO'!-t di?ng. 

Baa v1 0: D\.fae thlle hi~n bang eong tac to dip ngu6n. 

Bao v1 ngan mf,lch: Duqe thlle hi¢n bilng cau dao ht dQng. 

10. 4. H~ THONG DlEU KHIEN CAP NGUON CHO cAc PHV TAl CUA cAu TRVC GIAN 

RTG 

10.4.1. Chuc nang cae phdn tu cua h~ thong dieu khh~n cap nguon 

Sa do nguyen ly dieu khien cap nguon eho cae phu tili cau tn,!e RTG cluqe bieu di€n trcn 
hinh 10.5. Chue nang ella cae thiet bi dieu khien chinh nhu sau: 

ACG: May phat xoay ehieu. 
DE: Di?ng co dielen lai may phat. 
EX: CUQn kieh tu. 
A VR: Thi(t bi dieu ehinh til dQng dong kich tu. 
TR: May bien ap. 
PT: Bien ap do luemg. 
WL: Den tin hi¢u. 
V: V6nmet. 
A: Ampe met. 
FM: Dong ho do tan so. 
UV: CUQn day eua rule hao v¢ thap ap. 
PMW: Cae b(l bien t;in dung djeu ehinh toe d9 d9ng ca. 
1M: CAe uQng co truyen dong ehinh. 
PG: cam bien toe di?-
B: Phanh ham dimg. 
M: cae dQng CO phl,l. 
l\lCB: Oic cau dao. 
OL: cae role nhj¢t. 

10.4.2. Nguyen Iy hoc;" d9n9 cua h~ thong dieu khien c6p ngu6n cho cae ph~ tei 

D6 dua toan h¢ h¢ thong vao lam vi~e thl twoe het ta phi'li khai dQng may phat di¢n xoay 
ehieu ACG. Khi may phat da him vi~e 6n dinh thi d6ng cau dao MCBl ctt kiem tra di¢n lip, lAn 
so do may phat ph<it ra, dong thai cap nguon eho bi? dicu khien may phal xoay ehieu. Ticp dCn 
dong cau dao MCB2 cap nguon eho h¢ thong do luang gam may bic'n dong, may bien di¢n tip, 
von ke, ampc ke'. Khi cae thong s6 do duge a tr<;lng thai blnh thuCmg thl eho phep dong cdu dao 
MCB3: dip ngu6n eho cae bQ bicn tAn INVI, INV2, INV3. ilQ bien t:in INVl, INV2 cf(p nguon 
eha cae dQng CO nang h'.\ va di ehuye'n xe cau. BQ bien tan INV3 eifp nguon eho d9ng Co' dj chuy~n 
xe con. 

C<iu dao MCB4 d6ng cap nguOn eho ca.e cO diu pht.J. Dong du dao MCB6 qua cae bb 

ehinh luu cap dl¢n eho ea diu phanh ham di:rng. Cau dan MCB7 c1lp ngu6n eho cae d¢ng cO bam 
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hoi cho h¢ thong hii. Dong MCBS, MCB9 cap ngu6n eho h~ thong chong Hie, n~u lac b~n tnii thi 
h¢ tiep diem R tac et¢ng etC: keo l¢eh ve ben phai va nguqe l~i. Qua cae du dao phl,l MCB = I cap 
ngllon (oi cae qu<.tt lam m,H, cac dQng CC1 chong lac, qu~t gio cho dQng CC1 nang, bom thuy l\1'c, 
phanh cho CC1 cllu nang va xc con ... 

Dong cau dao MeBIO, MeBU, MCB12 cap ngllon cho: nguon dieu khi~n chinh 200 V, 
ngllon PLC 200 V, eU¢1l dieu khi~n, b¢ dieu khi~n AC 100 V, b~m dieu khi~n Ciic thiet bi lam mat, 
cae thiet h; ehieu sang, den bao eho du tfl,le, ngu6n dLJ phbng, ehieu sang cabin, xe con. 

H¢ thong dieu khie"n dQng CC1 diezen dung ngu6n m¢t chieu DC24V. H¢ thong dieu khi~n 
d¢ng CC1 diczcn duqe thiet ke hoan toan tl.! d¢ng baa gam: Chucmg trioh khOi. dQog, ki~m tra, bao 
dl>ng va b,l.o ye. 

:ijr ,!:'iE1 . 

Hi'lIh 10.5. So dO' di¢fI /1guyen ly c([p nguon clio cac phI} tdi cdu tqlc 
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10.5. TRUYEN 1l0NG IlI~N V A TRANG B! IlI~N - IlI~N TlI IlIEU KHIEN CO CAU NANG 
H", HANG CAU TRVC GIAN RTG 

So do nguyen 1y di€u khi~n dqog co cho co call nang h~ himg cua d.ll tr\Jc RTG duqc bi~u 
dien tren hlnh 10.6. 

D¢og co cua co cau nang h~ hang lam vi¢c 6 cht! d¢ ngan h';ln l~p lai. SU ll!a chQn ch€ dQ 
lam vi¢c duqc th"c hi¢n bOi cae nut an va tay trang t~ti ban dieu khi~n trong cabin. 

Cae thtel h.i chinh cua cO' catl nang hI!-: 

Gam m¢t khung nang co th6 mtt rt;lllg tU 20-40 fit. 
D¢og CC1 truyco d<')ng co rum = 150 k\V; OJm = 1000/2230 vgiph. 
Mqt qU<:Lt lam mat cho dQng co nang c6 Pdm = 650 W. 
Ml;1t d¢og co bcnn tImy il!c dung cho chuy6n d6i khung nang c6 PJm ;;;;. 5,5 kW. 
Mot d()ng co phl,lc VI,I eho co cau phanh. 
B6n d¢og co twyen dQog chOng lac. 
BOn qU<;Lt lam mat eho cae dong cO chong i:1c co PJm == -+0 W. 

DQng co nang h<:1 hang duqc cap nguon tu hai bQ bien tan INVl,2 - FRN 75 VG 75- 4. 
Dieu khitin cap nguon tu hal bicn ufn gi6ng nhau lam vi¢c song song INVI qua tiep ditm ehinh 
cua cong tac to HMl(lS·7D); INV2 qua ticp diem chinh clla eong tac to HI'v1205-7D), 

Noi dong tnic \'l1i uQng co truyen dqng chfnh la may ph,it xung M phan hoi toc do va dua 
tin hieu vi! INVI tai ba e9c dau dtty PGM, PA, PB qua tiep di2:m thlCong mo eua eong tae to 
6Ml(15 . 6D); NTC· Thcrmislcr: Nhi~t di¢n tra d~t troog euqll day sUlto de' b,-io Vt; qu,i lai cho 
dqng co, 

BK (06·6E): Phanh diell Ihu)' h.le :,way ehieu (loai lDii phanh dTa) k.;;p eMt tn.lc dQog co 
truyen uQllg tang. nang. CUQIl phanh uUQ'e cap dit;ll J phil qUit aptom<tl 2-1MCB. tiep di2:m thu'ong 
m6 ella eong tac to 2-11\'1(S. 6D) va ella eong tae to 2S:\1(33 - .H))' 

1 0.5.1. Chuc nang cac phan lu I.eng sa do nguyen Iy dieu khi~n d¢ng Ca cua ca 
cau nang hQ hang 

2RTHR,31 THR: cac role nhi¢t bao v¢ qua tai eho qu').t lam m.it clb d6ng CO" chong lac. 
1 M, 2M: Hai cong tac to chinh cap nguon .ello bien tfin. 
4MCB: Ciu daD chlnh cap nguon eho h¢ thong, 
MC· E: Tay dicu khi6n 11 vj tri (ben trai 5 tien - 0 - 5Iili). 
MC- F: C6ng tiic hai vi tri ehqn d¢ doli khung ming. 
EMXl, EMX2: Role trung glan phllc Vl.l eho che dQ dung khan cap. 
EPB3, EPB2: Cie nut dimg kM'n cap d~t t<;li c.,'tbin uieu khic'n. 
EPB4: Nul dimg khan cap d~t t<!-i dQng ca. 
EPBl; Nut dung khan cap d(U tai ban phfm ben trai. 
IMA: C6ng tic to chinh cap ngu6n eho bang dieu khien phu. 
RSTl: D(it l~ii ehe dQ dieu khi~n ban dfiu cho co cau nang hq. va di chuytn xc c,lu. 
20CR: C6ng lac gioi h<;ln ehieu cao nang (hie dQng thl dUng he thong). 
INVl, INV2, INV3: cae tiep die:m phll kie:m tra tf<;lng thai ho').t dQng ella bien tan (neu = 

1 bien tan lam vi¢e blnh thuang; neu = 0 bi~n tao ngling hm~t dQng). 
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dinh). 

3eR, 4CR, 5CR: Cae rale trung gian (n~u = 0 h~ thong ngUng ho~t dQng). 
PL: Tiep ditm eho phep lam vi¢e trlnh t\l' (PL = 1 cae co dlU lam vi¢e thea trlnh tl! nhat 

7CR: Role trung gian lam vi¢e 6 ehe dQ eh~y trlnh tl!. 
2: Baa v¢ toe dQ nang dU'oi dinh mue. 
HOS: Role trung gian baa v¢ toe d(; nang dinh mlfe. 
32: DUng khan dp khi nang. 
HELS: Role trung gian baa v¢ dUng kh:"in e<1p khi c6 s\I' co. 
24!\1: C6ng tae to cap nguon eho phanh. 
7MA, 8MA: Role trung gian cap ngu6n eho eang tic to ehinh eua xe diu. 
GMl, GI\12: Hai eang tac to cap nguon ehfnh eho hai d(;ng co di ehuy6n cu.a xe cau. 
HMl, HI\12: Hai cang tae to ehfnh CilP ngu6n eho cae nhi¢1 di¢n tr6. 
5PL; Role Irung gian dlmg M baa hi¢u s\I' co. 
31.1: Cam bie"n eu6i hanh trlnh nang (31.1 = 0 khi nang qua d(; eao eho phep). 
HUS: Role trung gian di~u khien dUng khi nll.ng qua dQ eao eho phep. 
31.2: cam bien eho h¢ thong nang ehf!.m 6' gan euoi hanh trlnh (den gan euoi hanh trlnh 

khi nang thi 31.2 = 0). 
HSL: Role lrung gian di~u khien h~ eMm 6 gan cuoi hanh trlnh. 
21MeB: Diu dao dong ngu6n eho qu~t lam m:lt eua d\lng co nang. 
22MCB: Ciu dao dp nguon ehlnh eho d9ng cO phanh ella dQng co eh6ng nghieng. 
21M: Cang tic to ehinh d6ng ngu6n eho qu~t lam mat ella dQng co nang. 
22MF, 22MR: eong tae to cap ngu6n eh[nh eho d(;ng co phanh clia d9ng co chong 

nghieng. 
23MCB: Diu dao cap nguon eho dQng co born thuy hIe. 
23M: C6ng tae to eh[nh cap ngu6n eho d9ng cO' bam thu)'ll!e. 
24MCfi: Giu dao cap nguon ehinh eho co eau phanh. 
24M, 25M: Cang tile to' ehinh cap ngu6n eho co cau phanh. 
251\1CB: Cau dao ehinh cap ngu6n eho cae qu<;tt dqng cO eh6ng lile. 
27MCB: Cau dao cap ngu6n eho cae qu<;tt lam mat eho dQl1g co chong lile. 
29M, 28M, 27M: Cang tae to dong ngu6n eho cO cau chong liic. 
34.2: Cam bien eu6i hanh trlnh h~ (34.2 = 0 khi h~ xuong qua mue eho phep). 
HLS: Role tlung gian di~u khi€n dUng khi h~ xuong qua mue eho phep. 
34.1: Cam bie"n eho h¢ thong ~ eh~m d gao euoi hanh trinh (Mn gao euoi hElnh trioh khi 

ha thi34.1 = 0). 
HSD: RO'le trung gian dit!u khien h~ eMm 0 gan euoi hanh trinh. 
35.1: cam bien do nghieng (nghi~ng phai qua d() nghieng eho phep thl 35.1 = 0). 
SKR: RelIc trung gian dieu khi€n dUng khi nghieng phai qua mue. 
35.2: Cam bien d<') nghicng (nghieng trai qua d(; nghieng eho phcp th135.2 = 0). 
SKF: RO'le trung gian dit!u khien dUng khi nghieng trai qua mue. 
P040: Cang tile to' dieu khien khung nAng 40 feet. 
P020: C6ng tic to dicu khien khung nang 20 feet. 
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10.5.2. Nguyen ly lam viec cue co c6u nang - hQ 

D(iog co truyeo dl)ng co c~u nang h~ gill' vai tra quan tn;mg trang na.ng v~n chuy~n 
container. D¢ng co truy~n d<)ng ca Call nAng h~ Hun vi¢c iJ che dt';l ngAn h~n l~p l~ nen no co cbog 

sual rat Ian vi phai tfnh Mn ca ph\! tiii d(mg. 

Vi¢c v~n hanh co cau nang h~ himg duqc th1!C hi¢n t~i cabin chfnh. Qua trlnh nAng h'). 

duqc dieD ra tll d<)ng k€"t hqp voi sl! dieu khien eua nglIbi v~n hllnh, co cau nang h'). hang c6 che d¢ 

kho<i lien d(mg v& cae co c<iu khac do d6 chi duqc phep v~n hanh nang h'). hang khi cae ca CAll 
kMc dUng la.m vi¢c, xe cAu - xe con duqc nea gill chic cheln dung mri quy d!nh. Truoe khi v~n 

h~mh ngubi v~n h~mh bat bu<)c pMi thao tac cap ngu6n di¢n cho toan b¢ h¢ th6ng thea quy trlnh dii 

nell. Khi CAll dao 4MCB =: 1 ngu6n dieu khi€n, ngu6n dqog It!C da duqc ctip thl h¢ th6ng den baa 

"co the cho pMp Him vi¢c" sang. 

Vi~c di~u khien nang h~ va di chuyin gUm duqc thl!c hi¢n chung bang mQt tay lIang dieu 

khien ben tay phiii. GiUa hal ch€ d¢ chQn nang h~ hol\ic di chuy~n duqc thl!c hi~n bai vi {ri "0" clla 

tay di~u khi~n. Khi khoi luqng rai tn;mg cho phep, toc dQ nAng h~ hang duqc tang len nhb M thong 

tLl d¢ng dieu khien momen clla d¢ng ca. 

Ta dua tay trang dieu khien MC - F lUang ling voi B03E = 1 ho~c B03D = 1, dong thai 

cang tac MC· E dieu khien khung nAng nim a vi tri 20 feet ho~c 40 feet tuy theo yeu cau b6c x€p 
container, tuO'ng ling voi Bl3C = 1 ho~c BUD = 1. Tin hi~u tu tay dieu khien qua .bQ rna hoa 8 
bit BI20 ... BI27 truyen tm PLC. cac dau vao PLC thu nMn tin hi¢u ttr bQ rna hoa bAt Mu dieu 
khien dong cac cong tac to cAp ngu6n cho h¢ thong. tin hi¢ll lUang li'ng la BOlD, BOIE. .. B09C 

= 1 bao hi¢u da cap nguon cho h¢ thong phlJ nhu phanh, ca cau chong nghieng, qu').t lam mat... 
dong thai cac tin hi¢ll tu cac cam bien hanh tdnh, cac role kiem tra tr~ng thai ho').t dQng cua cac 
bien tan, d.c cam bien ki~m tra dQ dai khung nAng truyen ve ma kh6ng co 51.! co gl thl c6ng tac 10' 

1M, 2M, 24M = 1 cap ngu6n cho bien tan ho~t d¢ng. PLC xac djnh tin hi¢u tll' tay di~u khien de 
dieu khi~n bi? bien tan lUang ling voi tan so va di¢n ap d~t. PLC dieu khi€n cap ngu6n cho cong 
tac 10' SMA, tiep di~m SMA a m~ch dieu khien dong cAp oguon cho hai cang tac 10' chinh HM1, 

HM2 cac b¢ tiep diem HMl, HM2 a m~ch 7MA ma ra cat di¢n GMl, GM2 dam bao chac chan 
chi co co cAll nAng h'.l lam vi¢c. Dong thai ngu6n duqc ca.'p qua 6Ml, 6M3 lam cho cac b¢ tiep 

diem 6Ml, 6M3, HMl, HM2 Mn m'.lch d¢ng ll.!c dong l~i cap ngu6n cho d¢ng ca truyen d¢ng 
chinh luc nay toan bQ h~ thong di vao ho'.l{ dQng. 

Vi¢c gia toc cho co cau nAng cung duqc th1,fc hi¢n t~i tay dieu khieo tren cabin di~u khien 

cmnh. Khi dUa tay di~u khi~n len toc d¢ cao han, b¢ rna hoa 8 bit xac d~nh toc d¢ d~t, rna hoa 
truyen tin hi¢u (oi bl! PLC, PLC thu nh!J.n tin hi¢u va dieu khien b9 bien Hin tWch hqp M dieu 
khi~n di¢n ap phil hqp vm toc d¢ d~t. Khi nAng - h'). Mn gao cuoi Mnh trlnh thl cac b¢ tiep dil!m 

31.2; 34.1 = 0 lam cho HSD = 0, HSL = 0 tuang ling vm B099 = 0, B015 = 0, PLC thu 
nh.\\n tin hi¢u nay m~c db tay di~u khien vAn xac dinh a toc dQ cao nhung PLC dieu khien bat bUQC 
h¢ thong nAng - h~ chl;l-m i').i den cuoi Mnh trlnh. 

Vi¢c giam toc va ham dUng chinh xac h~ thong duqc thl.!c hi~n nha cae ca cau phanh va 
duqc ham d<>ng mlng, h~ thong tieu hao nang luqng ham tren di¢n tra phl,l. Sau khi qua trlnh Mm 

d¢ng cO' lam vi¢c bloh thub"ng i:J che dQ xtic l~p moi. 
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10.5.3. C6e eh~ dQ bao v~ 

Bao v~ qua tdi nhift: Cho d.c qU{lt lam mat eua dliog CO' chong Hie khi xay fa qua tai cae 
rale nhi~t 28THR ... 31THR tac dC?og lam cho cae tiep diem 28THR .. 31THR rna Ta tin hi~u 808 
= 0 PLC di~u khien dUng h~ th6ng. 

Bdo v¢ slf qua ve dt) nghieng, d{J l4c .. ella cae cu cdu phlJ.: Khi xiiy Ta cae sl,l co uen thi 
cae tiep diem ph1,l cua cae cau dao 21MCB .. 24MCB dong l'.li :::::) 8081..8084 = 1 PLC xae dioh 
tT{lng thai di~u khien kh6ng cho h¢ th6ng hO{lt d¢ng tiep. 

Bao v~ toe d{l nfmg - hfJ. ch~m u cudi hdnh tn'nh: Khi tm gao cu6i Moh trinh nha cae 
cam bien tac d(mg :::::) cae rale HSD = 0, HSL = 0 :::::)8099, BOIS = 0 di~u khien h¢ thong nAng 
h{l ch~m iJ gao cu6i hanh trlnh. 

Bdo Yf vut;11 qua hanh trinh nang - hf,l: Khi nang-h<;t rna vuqt qua banh trinh cho phep thi 
d.c ~ cii.m bien hanh trinh 34.1, 34.2 = 0 cat di~n HUS&HLS lam cho cae tiep diem ph1,l cua no 
a m~ch PLC rna ra, PLC dieu khien dUng h¢ th6ng. 

Bdo )'~ cae s~ d/ bdng cae nut diJng khti'n cap: Khi co S1,l' c6 xay ra mu6n dUng h¢ th6ng 
ta nha'n d.c nut EPBl. .. EPB4. 

Bao y¢ g6c nghieng khi nang hl.l: Khi nang h~ rna g6c nghieng qua 100 so vm g6e cho 
phep thi bi) sensa 35.1, 35.2 = 0 lam SKR, SKF = 0 lam cho cae tiep diem ph1,l SKR, SKF = 0 
PLC di~u ehinh d¢ nghiMg cua khung nAng. 

Bao v< ch(j'ng Me cho M lhtj'ng: Khi khung nAng b~ dao dqng thi eac d¢ng co truyen d¢ng 
ch6ng lie ILl. .. IL4 lam vi¢c keo khung nang v~ tr~g thai can bing (khi khung nAng bi dao dQng 
v~ phia pMi thi hai dQng co ben trai eo nhi¢m v1,l keo khung nAng dan ve phia tnii va nglIqc l~i). 

Bdo Vf lien dtjng giita hai cu ca'u nang hl.l va di chuyin :re cei'u: Khi hai c6ng tac to 
HM1&HM2 = 1 thi hai ti€p diem HM1&HM2 a m~ch 7MA rna ra dam bao chAc chin hai ct"mg 
tAc to chinh GM1, GM2 ca.'p ngu6n cho co ctfu di chuyen cau tn,lc kht"mg tic dQng Hlm cho cae 
tiep di~m HMl&HM2 ben m~ch dl)ng h,rc dong l~i cbn GMt, GM2 rna ra ::::;. chilc chan chi co 
m¢t co cAu nang - h~ ho~t dQng. 

10.6. TRUYEN OONG 01~N vA T1!ANG B! 01~N - OI~N Tli 01EU KHIEN co CAU 01 
~ ~ , 

CHUYEN XE CON CAU TRVC GIAN RTG 

10.6.1. Chile n6ng e6e phOn!iI cO ban !rong $0 d6 dl~n 

Co ca.'u di chuyen xe con co dl)ng ca truy~n dl)ng duqc ctfp ngu6n tit bl) bien tan INV3 

FRN37VG7S - 4, d~c diem cua ca ca.'u nay la d¢ng co truyen d¢ng lam vi¢c b ch€ d(> ngan h~n l~p 

l~i. Di~u khi~n d¢ng co dl1qc thl,lc hi¢n bang tay trang trong cabin dieu khien chinh phia ben mii, 

ll,la chqn chI! dQ lam vi¢c bAng cae nut nMn ~i ban dicu khien. &1 d6 di¢n nguyen Iy dieu khie:n co 

ca.'u di chuy~n xe con cau tf1,lC gian RTG dl1qc bi~u di~n tren h'inh 10.7. 
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INV3: B<? bien tAn s6 3 (FRN37VG7S-4) c6 c6ng sua.'tPdm = 37 kW; Udm = 440 V. 

1M: D¢ng co truyen d¢ng chfnh Ia dl)ng co di b(l rOto 16ng soc eo Pdm = 37 kW. 

PG: May pMt xung. 

THR3: Nhi¢t di¢n trb. 



trlnh). 

BRT: Phanh thuy ll!c. 

24M: Tiep di~m eua CTr 24M cap nguon cho phanh thu)1 life. 

[M: C6ng tac to" cap nguon ehfnh cho b(l bien tan. 

MC-T: Tay di€u khi6n II \'~ trf (ben trai 5 tien - 0 - 5 lui). 

EMX1, EMX2: Dung khAn cap. 

2M: Tiep di~m phI:! ella e6ng lac to" cap ngu6n eho b(l bien tAn. 

31\1CB: Tiep che"m phl.1 eua cau dao Cilp nguon eho d¢ng C(j <.Ii ehuye"n xc con. 

EPB3, EPB4, EPB!, EPB2: Cae nut dung khAn cap. 

4l\1CB: Tie"p die"m phu eua du dao cap nguon eho bQ <lieu khien bien t~n. 

034: C6ng d.c h<:Ln vi eu6i h~l.!lh trlnh (LS). 

TFS, TRS: Role trung gian ella xe con (TFS = 0 lam tho xe di ch~ l1.li 0 eu(ii h~lllh 

RST2: D~t l","i ehe d¢ lam vI~e cho b¢ bien Ian lNV3. 

20CR: Cdng tac gi6i h","o chieu cao nang (trk d¢ng thI Jfmg h¢ thong). 

33.1: Cam bien tu (33.1 = 0 truy€n tIn hi¢u dtmg he thong). 

7CR: Rnle trung gian lam vi~c 0 ehe dd ch<:LY trlnh t~r. 

TF£, TRE: Rule trung gian ella xe con (TFE = 0 thi dtmg h~ thong). 

INVI, INV2, lNV3: Cic tiep difim ph1,l ki6m tra tqng th,ij ho,!t d¢ng ella bie"n tan (neu = 

1 thi bien tan Jam vi¢e blnh thuang, neu = 0 thl bien trin Ilgung hO<:Lt d¢ng). 

<linh). 

3CR, 4CR, 5CR: Cae rale trung gian (ne"u = 0 h¢ thong ngtmg ho,!-t d6ng). 

PL: Ticp diem eho phep la.m vi¢e trlnh tlf (PL = 1 cae C(j cau lilm vi¢c theo trlnh tIl nhAI 

2: Bao ve t6c d¢ nang dudi dinh mue. 

HOS: Role trung gian baD v¢ toe d¢ nang dinh mue. 

32: Dung khiin cap khi nang. 

HELS: RC1le trung gian baa v¢ dCrng khAn cap khi co sl! e6. 

24M: C6ng tac Cilp nguon eho phanh xe can. 
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Hillh JO.7c_ Slfd6 ngllyl'lI I~· dilill khii/II d(ll1g C(idl c1J1/vln xc COli CUI/lrue KJG 

10,6,2, Nguyen Iv hOQt dQng cua Cd cau di chuyen xe con 

Sau khi eta th\le hi¢n day du cae thao tac cap ngu6n cho toan bQ d.u truc va xac dinh tr~n& 
th,iI e6 tht Ulln vi~e bang cae den hit;u tren ban dieu khi~n, ne'u khong e6 W co gl Ihi ngun!l dicn 
<heu khie'n, dong iL.!c da duoe cifp de' eh(:I hoat d9ng. 

Dua tay dleu khic'n i\lC-T tie"n hay lui tHong ung \'oi chi~u dich ehuy6n cua .\.l' Cllll ~ dlm 
vao B206 hoac B207. PLC Xl! 1)' va cap tin hicu Dieu khi~n bien tan PWM de hi)' dien ;\p ra tuc:lng 
ung v6i toe do di chuy~n cua xe con, hic nay neu khOng e6 sl! co tu de h~) bieil t~ln de Glm bien 
Moh tdnh thi cae tiep diem EMXl. EMX2, 3CR, 4CR, SCR, 7CR, HOS, HELS, 1M = 1 clP 
ngu60 eho hai cong tac W 1M, 24M:::::? nie tiep diem HH, 24M hen m~eh dong Ivc d6ng tal cap 
nguon eho b6 bien Hin hoat d9ng (3 pha 440 V) dong thai dip ngu6n eho co cau phanh ~an sang 
hoat dong. May phat xung PG hie nay nh~n th6ng tin xu I)' tl! PLC ph:H xung nrong ti'og de dieu 
khi2n bien tan cap dicn eho dQng co ho~t dQog. Dong thai tiep diem phl.i 24M dong I[).i dtp nguon 
eho co cau phanh. 

Khi dua tay trang dieu khicn len mlre t<'ic dQ cao hun Ihl b6 mil hoa 8 btt tiep nhan tMng 
tin, th6ng lin nil)' qua xu Iy dut;1e truycn t6i dau vao eua PLC (B20!LB20F), PLC xu 15' cap tin 
hi¢1I fa dieu khicn hQ bien Uin sao eho utiu ra eua bien t~n c6 di~n ap va tan so phu heyp w1i toe dQ 
d,ll. De' t,lng t{nh ehlnh xac, h¢ thong duc;1c xay dung theo.'w eto mach kin v6i may pMt xung pc; 
d6ng vai fro ia khau plul.n hoi toe dQ. 
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Khi giam toc tu toe dc) eao xuong toe d¢ thap (xay ra qua trlnh ham tai sinh), bc) dieu 
khie:n PLC thu nh~n thOng tin va tlJ d¢ng cap tin hi¢u ngat di¢n cong uie to 1M va cap di¢n eho 
cong tae to' 2M M tni llilng Im,mg ve nguon e6 di¢n tro l/!.i va eong tac to' ham 2M mat di¢n d¢ng 
co lam vi¢e blnh thuung a ehc dc) xac l~p maio 

10.6.3. Cae boo v~ 

BaD v¢ qua tdi cho dtjng Cd truyen dtjng: SU dl.mg nhi¢t dien tro co tiep di~m nAm lrong 
be? bien tan 

Bao v~ ngat: D¢ng co truyen: dQllg khi h¢ bien tan gap slJ e6 hoac an cac nut dUng khan 
cSp EPE3, EPB4, EPB3, EPBl, EPB2(l6-2B). 

Bao v¢ un loan bling Cd Cli'u phanh. 

Bao v~ hitnh trinh di chuye""n xe con: Bao v¢ dirog dtiu va eu6i dl1ang ray bang ute cam 
bien til 33.1. Khi 33.1 tic dQng lam eho role TFE = 0:::::> tiep ditim ella TFE ma :::::> PLC cilp tin 
hi¢u cat ngu6n l~lIn vi¢c clla dong co. Ngoai ra, vi¢e tlf d¢ng giam toe gan cuoi duo-ng ray thlfc 
hi~n nha b¢ tiep diem h<~n vi cuoi himh trlnh. Tiep diem 034 tac d¢ng cilt dl¢n role TFS, TRS = 
o lUc nay PLC thu nhan tin hit;u dieu khien bien tan INV3 cap di~n ap, tAn sf) eho dong co sao eho 
dqng CO giam toe den cuoi hanh trlnh. 

Nh~n xet: 'fay dieu khicn MC-T co 11 vi trf nen viee dicu khien toe d¢ doi x(rng d. hai 
phia thea chieu lien va lui. 

Dieu khie'n toe d¢ dl1b"ng nhu va C<lP, d¢ hing dicu chinh tflOg khi dieu khie:n bang PLC. 

Vi¢c dao ehieu dUQ'c th,!e hi¢n bang cach thay doi chiel! vecto' di~n ap nen khong dung 
cong tac dao chieu. 

Tiet ki¢m nfmg 1uqng trong qua trinh ham tii sinh bang each tra nang 111(jng ve nguon. 

10.7. TRUYEN DONG DI~N vA TRANG B! DI~N CHO CO CAU 01 CHUYEN CAU CAU 

TRVC GIAN RTG 

10.7.1. Chlie nong eae phein III eO bon Irong SO do di~n nguyen Iy 

Cau tn.Je duqc diln dqng bang hai d6ng co b phia chan cau tfl,lC, moi d¢ng co truy~n dqng 
eho 4 binh. Nguy~n tac ho~t dc)ng nhu sau: Khi chuyen d¢ng sang phai thi dqng co a phfa ben 
phai ella co ca'u 1a.m nhi¢m vl,l keo con d911g co phia ben lrai lam nhi¢m Vl,l My va nguge 1<;11. Khi 
ho;:tt dQng dE quay thl hai chan cheo nhau quay dOng thai, sau khi hai chiln nay quay xong thl m6i 
Mn hai chiln tiep thea. Sa do di¢n nguyen ly dieu khi€n cO GilU di chuy€n giafl cau (flJe RTG bieu 
dien tren hinh 10.8. 

Hai dc)ng co truy~n dQng chinh lit d¢ng co kh6ng dong bQ r6to long soc co: Pdm :::: 4S kW, 
t6c d¢ num :::: 1533/2300 vg/ph. 
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Hai dQng co bom thuy l,!c dung eho h¢ Ihong hii co PJm :::: 5,5 kW. 
Hai dQng co dUng cho che d¢ phanh ham dirng clla cau tflJC. 
Hai bc) bien tan INV1, INV2 co eong su.1t Pum :::: 7S kW. 



Cae banh xc truy~n dong (8 banh). 
llai den quay dnh bao khi h¢ th6ng Jam vi¢e. 
INVI, INV2 FRN75VG7S-4: Hai bb bien tan gi,in tiep dung dt dicu ehinh dj(~n ,ip dlp 

cho dQng ca. 
IMl, IMZ: Hai dong ea truycn dQng ehinh co Vim = 45 kW. 
PG1, PG2: Hai may phat xung dung eho bien tAn. 
THR1, THR2: Cae nhi¢t di¢n Ir6. 
1M3, IM4: llai d¢ng ea bmn thuy Il!e dilng eho he thong hii. 
1 THR, 2THR: llai ralc nhiet bao v¢ qua tiii eho d¢ng ca bmn thu)1 luc. 
3M: Cong tiie w ehinh eip nguon eho dong ca bam [huy lue. 
5:\ICB: Ciu dao ehinh dip ngu6n cho d()ng ea bmn thu)' hrc. 
6l\1CD: C:\u dao ehinh dip ngu6n cho ca diu phanh. 
41\1: Cbng tic to ehfnh etip nguon eho ca e<Iu phanh. 
BR1, BR2: Gte cl9ng ea dtmg eho ca cilu phanh. 
1M, 2M: Hai c6ng uk ta ehinh cap ngu6n cho bie-'n tan. 
4I\1CB: Ciu dao ehfnh cap ngu6n eho h¢ thong, 
MC-C: Tay dlCU khlen 11 vi trf (ben trai-5 tien - 0 - 5 lili). 
MCH: Conp. tac hai vt trf eh(;m huang ehuyen d()ng el10 xe du. 
EI\IX1, E:\IX2: Rale t[ung glan phue \'u eho ehe d¢ dung kh,ln cap. 
21\1: Tiep diem phu eLta eung tae tC1 cap nguon eho b¢ bic'n l,in. 
EPB3, EPB2: Cae nut dtrng khan eilp d(11 t,~i cabin dicu khi0n. 
1:\1.-\: Cong rae tC1 ehinh cap nguon eho bang dieu khie'n phl,l. 
RSTl: Bat h.li ehe d¢ dicu khie'n ban diiu eho co c[tu n[mg hi.1 vii (11 ChUYCll xe cau. 
ZOCR: C6ng Ul.c giui h~n chicu eao nang (tae d¢ng thl dung h¢ thong). 
[NV1, [NV2, [NV3: Oie ticp diem ph", kicm tra tr<;tng thai ho,!t dqng cua bien tan (ne"u = 

1 bicn tan JilIn vi¢e blnh thuong, neu = 0 bien tan nglmg hoat d9ng). 

cau. 

3CR, 4CR, 5CR: CIC rale trung gian (neu = 0 M thong ngirng ho~t d¢ng). 
PL: Tiep die:m ellO phep Hun vii;e trinh tlf (PL = 1 cae cu dutheo trinh tl! nha:t dtnh). 
7CR: ReJ'ie trung gian Him vii;c d ehe db eh,~y trlnh tu. 
2: Bao \'¢ toe d¢ nang duai dinh mue. 
I-IOS: Role [rung gian b,lo y¢ toe d¢ nang dinh mue. 
32: Dung khan eir khi m'tng. 
HELS: Role trung gian bao \'~ dung kh:in dp khi c{) W co. 
241\1: C6ng tAc to cap ngu6n cho phanh xe con. 

7MA, SMA: Role trung gian dIp nguon eho cong tile ta ehinh ella xc duo 
GM1, GM2: Hai eong tac ta cap nguon ehfnh eho hai d¢ng co chuyen dtlllg chfnh ("ua ."e 

HM1, HM2: Hai eong tac ta cap ngu6n ehinh eho hai d¢ng co nang ha. 
6GM1, 6GI\13: Hai cong tac ta chfnh dip ngu6n eho Ciic nhlet Olen (nJ. 
SPL: Role lrung gian dung M bao hi~u slf co. 
GRL: Role eap ngu6n eho den quay. 
GIR3: Rule tin hi¢u phanh. 
GIB4: Ralc tin hi¢u eua PLC dung cit ditu khitn la.i tu d¢ng. 
GIBO: Role baa lrang thai cua h¢ thong (Start!5top). 
0,90: Role tin hi¢u xae dinh \'t trf xe cau. 
43.1. ... 43.4: Cae dm bien bao v¢ himh trlnh xe du khi va ch<;tm cae chlrdng ng~i vat. 
GES: Role trung gian. (GES = 1 khi 43.1. . .43.4 = 1). 
40.1. . .40.4; 41.1 .. .41.4: cae cam bien bao hi¢u khi cae lop da chrqe ehot khoa an toan 
SLK, SUK: Cae rale trung gian baa tr~ng thai khoa. 
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42.1..42.8; Cac cam bien xac djnh hllong chuyf!n dQng ct'm xe cau. 
SOl, S901: CtC rule trung gian xae dinh huang di chuyen eua xc duo 

10.7.2. Nguyen Iy hOQt d9n9 di chuyen xe cau 

DI~ dua h¢ thting vao hoc.lt cll'mg, ta khai cll'mg dong co diezen lai mily pM.t erp dien cho 
toim h6 h~ th6ng. Sau d6 d6ng e,le cau dao dc'lu ngu6n trUc ti(p la 41VJCB. Khi ngu6n oQng hrc, 
ngutln dieu khien elii duac cap ta bat dIll! tien himh qua trlnh oicu khitn. 

B;'!.t eong tilc Me-II sang \'i trf Oil ho~c 9011 tuy theo yc:u cau di chuyen tLiong lrng vOi tin 
!licu B131 ;:: 1 h(),~c B132 ;:: 1 hie nay PLC xu 15' va th6ng qua cae role trung glan SOl, S901 de 
kic'm tm va dieu khien illrong di chu:yf!n eua xc du trllllg vui huang d~t sail eua eong tac 1\-1(>H 
(tin hi~u H0040 ;:: 1 hm~e B0041 = 1). Ule nay tn dUa tay trang dieu khitn MC-C sang phaj 
ho~1C sang tnll tlto'ng (mg \'oi chicu can dich chuyen ella xe cau:::::> B138 == 1 hOi~C B1.39 == 1. Tin 
hi¢u duqc truyen toi bQ ma hoa 8 hit BULBl2S, b(l ma hoa nay ma hoa tin hicu d<;tt sau d{) 

truyen tin hi~u da dUQe xu I)' toi b(l PLe. PLC bAt dau kiem tra, dicu khien d6ng nguon cap eho 
dc Cl"J\1g tAe ta, role, neu cae bien tan trung Ir~ng thai blnh thltOng. cae eong de hill1h Irlnh e6 tin 
hi¢u dlta v6 trang trang th,1i hu<!t dQng hlnh thuang, EMXl, EMX2, .3CR, 2CR, SCR, 7CR, 
1:\"lA, 20CR, HOS, HELS == 1 cap nguon cho cong tac to 1M, tje~p dic'm phu 1M == 1 d6ng 
ngu6n cung cap cho bi2'n dn de' tao ra dlen lip vii. tan so fa phil hQ"p v6i toe d9 dat. Sau d6 PLC di~u 
khll:n cap ngu6n cho cong tite tu 7MA, tiep diem phl! 7i\1AC28-3Dl == 1 cap nguon cho hai cbng 
Ulc to chlnh G:\l1 & <;1\[2, tiep di~m G1\I1 0 mach 8MA mo ra lam ehu HI\U, HM2 == 0 dam 
bao ehac chan chi co ouy nhftt Cel cau di chuy~n cau trl!c lam viee. Khi do cae bQ hep di~1TI GMl, 
GM2 0 mach dbng luc dong lai ke't bqp v(1i di¢n lip di€u khi~n til b¢ bien Hin lam cho d¢ng ca 
ho",-t dQng voi toe d(lllwng ling \'oi \'i tri hi¢n thai ella tay trang di€u khien h~ thting ban driu di 
ehuyen. Lllc nay PLC cap tin hi¢u dicll khic'n h¢ Ihong den quay ho;;tt dong. 

Qua trtnh gia toe dmjc th1,IC hi¢n nhu sau: Khi duO} tay trang di~u khi~n MC·C len toc d() 

({iO hOn thl b9 ma hM R bit thu nhan tin hi¢u til lay dicu kIllen, sau klli mil hoa tin hi~u nay duuc 
dua taj dilu vao B121" .. BI28 eua bQ PLC, lllc nay PLC xu Iy truy~n tin hi?u toj cac b(l phiit xung 
tao ra de tin hi¢u thich hQ"p de dleu ehinh di¢n ap, I~n so ra phi.) hup \'oi t6c d9 di~t. 

Viee thay ooi t6c dQ tiI cao xu6ng thap va dUng chinh xac xay ra qua tdnh ham tal sinh. 
H¢ thong tu Ira nang luqng v~ ngu6n qua cac dien Ira. 

10.7.3. Cae boo vii eo trong h~ thong 

BJo l'f 'Ilia (tiI clIO tt()fIg cu bmn filII)' 11.((": Khi cac d¢ng ca bam thu)' Il.Tc bi quIt tai thl cae 
role nhi¢t ITHR&2THR lile dong Ul.m cho cac tiep diem ITHR&2THR a m<;lch di~u khien mo 
ra:::::> BOOD == 0 PLC ra qlly(t djnh dimg h¢ thong. 

Bdo vf .1'1/ ('(f Clio IIf tllrJl/g: Bang cac mit dung kMln cap EPBl. .. EPB.t dflt t'cli ban phim 
ben phai. di;lIlg ca, cahin dieu khien. 

Rio vf SI/ IW~1f d(j/lg br'nh tIl/ranI{ Clia hie// /(i'lI: Bang cac tier di~m INVJ..INV3. 

BJo \'f .1"1/ fnlllll 1'(/ c/tall/ Clia cau trw' k/tl di dillY/II 1"(10 ('lie c/tu/mg IIg{li v(it: Khi cau trl!c 
dang di chuy~n rna bj va ch~m vao dc chuang ng<;li vat xung quanh thi cac cam bi€n 43.1. .. 43.4 
::: 0 cat di~n GES lam cho tiep ditim dong l<;li:::::> B02F ::: 0, PLC nhiJ,n tin hieu va dieu khi~n dimg 
h¢ thong. 

200 



ndo \'~' ch/iil~ ~It xti J,ch Clia /)dnh f6J) kfli dong {('itll I'i~'c: Khi dang lam \'i~c ma cae banh 
lop hi xe dlch khol \'j tf1. de cam bien 40.1..40.4; 41.1 ... 41.4 ::: 1 Ui.m eho SLK ::: O. SllK :::: 1 

:::::> n02H == 0, B02C ::: 1 PLC di€u khi~n dlCOg h~ thong ho0.e khi criu trl!e di ehuytn tai vi tft 

jam vicc ma eae ehot khoa tac d9ng thl SLK == 0, SUK ::: 1:::::> PLC ra l~nh chua eho G\c cO e5.'u 
khac ho~t dQng. 

Bdo \'f IU(/llIg cllIlY/1/ d(!llg CliO cdu tn.le: Gui thiet cong tic MC-H clang 0 vi tff "90"" ma 
xe cau vfrn (1 vi tri "0"" thllde d6 cae cam bien 42.1. .. 42.4; 42.5 ... 42.S == 1 Hl.m eho B02D == 0, 

B02E ::: 1:::::> PLC dicu khic'n chlfa eho cae co GIU kh<ic lam vi¢e. 

Rio \.¢ /i('n d(!ng gin'£I hai co (£ill lJ(i/lg IhI I'd di c111/)AI xc ('(/'u: Khi hai cong tile to 
Gi\11&G~12 == 1 thl heH tie'p diL'm G1\11&G 1\"12 0 m,:\eh SMA ma fa dam b,IO chac chan hai c6ng 
tac to chfnh 111\11, 11M2 dp nguun eho co eau nang ha kh6ng laC dong lam eho cac tic'p die'm 

G!\1l&GM2 ben m'.Kh dQng hrc dong I~l. con HI\I1, HI\12 md ra =-"" Ch!ic ehim ehl eo mqt eo C[\U 

di ehuycn hoat d6ng. 

"". ~,_ _..t -' -.? _. , 

10.8. THIET B! PLC VA TIN HI~U I/O TRONG H~ THONG (lIEU KHIEN CAU TRVC GIAN 

RTG 

10.8.1. Thiel bj PLC 

B6 dieu khien 16gic khi trinh ~U dVng trong he thong mang ten ~HCREX-r do cong. ty 
di¢n tU FUJI - Nhtlt B,'ll1 che lao. Do trong diu tr\lc so il1~)ng tfn hi¢u dau van (tim th~r til cac c,lm 
bien, ngtll euoi hanh trinh, tay di~u klutn ... ) va so ILrq'ng tin hi~u UJU fa (cap dien eho cac wk', 
eong tac tel ... ) la f[it lOn, he thong str dl,lOg mot mang PLC c\lc b6 gom c[te modul vao fa, xiI ly' tin 
hi¢u theo ~a do e{{ll tnk nbll 0 hinh 10.9. 

Khoi 
ngllon 

70S DI , 

MilO hinh hic'n 
thi 

DI 

RMn 

DO 

--- "'-, 
lNVl lNV2 

Hinh 10,9. CUll mle mang P[[ nlll trllr glt'in [{fG 

Chl(c nrillg nle kh(ji trollg ~(f d() ("({II trlle 

70S: Khai xU i)' trung him. 
RMn:CacmodulghC>pn6i( n = 1, 2,3 .5.6.7.8). 

f)1 1)1 1)0 

INY] 
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INV1, 2, 3: BQ bien tan sO' 1, 2, 3. 
Mim hinh chi thj: nao trl).ng thai hO<:l-t dQng ci1a cau trl,lc. 

Kh6i xU: 1)' trung tam 70S co dja chi ADD = 0 baa gam: 
+ 3 modul till hi¢u vao (24V DC, moi modul c6 32 Mu vao SH.72, 73, 74, 75, 76). 
+ Mc)t modul tin hi¢u ra tram,isto bao gam 16 dau (SH.76). 
+ M('lt modul tin hi¢u ra role 16 dau (SH.79) 
+ Hai khoi bien d6i tin hi¢u AID (4 tin hi¢ll / modul) SH.80, 81 
+ MQt mouul IfF 

Kh6i PLC thanh phiin RMl, dia chi ADD = 40 bao gam: 
+ 6 modul (x 16 tin hi¢u) tin hi¢lI vao s6 (di¢n ap 220 V) SH.96 + 101 
+ Hai modul (x 16 dju) tin hieu ra ki~u tiep die:m (di~n ap 220 V AC, Idn\ = 0,5 i\). 

Khoi R2 bao gam 7 modul (x 16 dau) tin hi¢u ra kitu tiep di~m (ll = 220V, I = 0,51\) SH.93, 
94. 

Khoi MRS (dia chi CH 76) baa g6m: 
+::1 modul (x 16 Mu) tin hieu \'ao s6 (U = 220 V AC) SH.138,141, 142 
+::1 modul (x. 16 dau) tin hi~u ra ki6u rale (SH.147,148) 
+ 1 modul (x. 16 dau) tin hi¢u ra kieu transistor (SH>149) II = 24V; 1= 0,51\. 

Khoi RJ\.16 (dia chi CH70) thu th<)p ttn hi¢u ttt ban dieu khi~n ben phai nguoi v~n hanh bao g6m: 
+ 2 modul (x. 16 dau) tin hi¢u vao B0700 -7- B07F; B0710 -7- B071F. 

Kh6i RM7 (dja chi CHn) thu th<)p tin hi¢u tiT ban dieu khi€"n hen trai bao gam: 
+ 2 modul (x. 16 dau) tin hi~u vao; U = 24 V DC. 

Khoi RM8 dia chi CH 74) thu th(lp tin hit;u tu ban dieu khie'n ben trai baa gam: 
+ 2 modul (x. 16 dau ) tin hi¢u vao \0 ; U = 24 V DC. 

Ngoiti ra vi¢c lien l<).c giua CPU cua PLC va man hlnh hien thi, biio 16i lam viec va hai bQ 
nghjch luu INV1, INV2 dugc thl/c hi9n thong qua dU'ong cap gllang va qua kh6i giao dit;n T -
LINK. To~m bi? guy trlnh c6ng nght;. chU'ang trlnh ho<).t uQng cua d.u truc da: uUCJc l~p trlnh va cai 
daL Tuy nhien, nguoi sir dl,lng c6 the kicm tra, thay d6i th6ng so biing each ghep n6i v6"i may tinh 
x.,icn lay (LAPl'OP) val CPU cua PLC qua giao di¢n c6 san RS232. 

10.8.2. Danh sach cae tin hi~u veo ra Cd ban 

Do s6luqng t(n hi¢u so vao ra rat lan, do d6 ta chi xet nhlhlg tin hi¢u chinh. ca ban Trang 
hO';lt d¢ng cua du trl,lc. Danh such Cl,l the dL1Q'C Trinh bay trang bang sau day. 
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N 
o 
v.> 

D~c trung 

D~a chi 

noaa 

BOOl 

B002 

R003 

0004 

no05 

8006 

8007 

B008 

110 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Muc Vj trl 

di~n tip han ve 

24DC 20 

24DC 20 

24DC 20 

24DC 20 

24DC 20 

24DC 20 

24DC 20 

24DC 20 

24D(, 20 

L0i:\i tin 

Y nghia Ho~t dqng 
hieu 

Tiep di~m Bao d6ng ngu6n cong lac 10 chlnh Kili ticp di<im 1M ;= I 

Dieu khien ngu6n bien tUn Khi liep ditm 2M ~ 1 

Tiep dl~m T10 hieu d6ng ngu6n dong co b Khi tiep ditlll 3M == I 

nl TIn hit':ll cap nguon eho co du phanh xe cau Khi tiep ditm 4t1.·1;= 1 

nt Tin hieu dIp ngu6n eho d~ng c(1 nAng-h~ Khi liep diem HMI = I 

nl T(n hieu cap nguon eho d6ng co cau trlle Khi tiep diem GMI == 1 

T[n hi?u qua tal eho dong co hll Role 3THR;= 1 

Tin hieu d6ng ngu6n cO Call phu 

Tiep ditIl1 Tin tuell cap ngu6n ehinh eho xe con 



N 

$ 
f)~c tnmg Mue vi tri ILo~i tin 

I/O Y nghia Hoat dong 
Dia chi di~n ap ban ve hi~u 

BOil I 24DC 21 elm Tin hieu dung khdn cap khi nCmg Tac d(Jng kIll HELS =0 0 

bic~n qua cao 

8014 I 24DC 21 nl Tin hieu dirng khi mlng tai cuoi n.c (Umg khi HlJS == 0 

hiwh trlnh 

B015 I 24DC 21 nl T1n hicli h4 cham C1 cu6i hanh trinh Tae clonO" khi HSL = 0 . 0 

BOI6 I 24DC 21 Xe con di chuY6n cham cuoi Tae c\(ll1g khl TFS = 0 

himh Irlnh lien 

B017 I 24DC 21 Xe con eli chuyin cham cuei Tac clong khi TRS = 0 

hanh tflnll lui 

BOlD I 24DC 21 Tin hlt::u s1.f calKY 1 Tae d(mg khi Cll("i!\ 3CR = 0 

lJ()IE I 24DC 21 Tin hi¢u sl! c6 INV2 Tac dong khi clion 4CR = 0 

BOIF I 24DC 21 Tin hi(:u su c6lNVJ Tat dong khi cuon set{ = 0 

B020 I 24DC 22 Tiep Tin hieu khoa lien dqng cho CC1 Wit c{mg tac xoay 

die:m niu nang 



tv 
o 
u. 

Dac trung 

D!a chi 

B021 

B022 

B023 

B024 

B026 

B02E 

BOle 

B02D 

B02E 

'-- - -

I/O 

1 

1 

1 

1 

1 

1 

I 

I 

I 

!\tue Vi tri 

dien ap ban \'e 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

24DC 22 

Lo::ti tin 

" nghia Hoat dong 
hj{~u 

Tiep di~m Tin hieu khoa lien t1¢llg cho xe con Bat tong t~c xoay 

,;! Tin hicll kh()(i lien dl)ng cho xe diu Bat cdog lac xoay 

Tin hieu chi 11<'10 su co Bill cbng laC xoay 

Till hieu chi baa IhO'I gian ho~t dong Bat c6ng tic xoay 

Dat \,11 che do lam viec Khi ohan mh 12pn 

Cam bien Tin hi¢u d5 kho.i chot an loan cho Truycn lill hieu vi': 
binh lai khi 

SLK= 1 
, 

n[ Tin bleu chua khmi ch6t an toim Truyen lin bl¢U ve 
eho ban\} \;ii khl 

SUK= I 

n[ Tin hleu xac dinh vi Irf banh lop 6 0" 

n[ Tin hieu xac dinb vi trt barrh lop 6 90" 



N 
o 
~ 

f)~c tnmg 

I:)!a chi 

BOSF 

BOSE 

808D 

BOSe 

B08B 

BOSA 

BOS9 

BORO 

B09f 

110 

I 

I 

I 

1 

. 
I 

I 

I 

I 

1 

Muc Vltd 

di~n ap ban ve 

24DC 31 

nt 31 

nt 31 

nt 31 

nt 31 

nt 31 

nt 31 

nt 31 

nt 32 

Loai tin 

Y nghla Ho:,tt dong 
hiell 

Tiep ditm Cap ngu6n cho quat lam mat d~ng CCI Khi cong tac w21M::= 1 
nang 

Dien khien dong cO' nghieng phai Khi c6ng tac to' 22MF =: 1 

Ditu khi6n dong CO nghieng mii Khi cong lac to' 22MR ::= 1 

1 'ie'p du~'m 1'111 hieu bam dau hOi Irem hoat dong Khi cong laC 10' 23M:: 1 

TIn hiell cap nguon eho co cau phanh Khi cong lac to' 24M = 1 

Tin hieu cap ngu6n eho phanh cO' Khi cong lac to 25M = 1 
c~:u nAng 

In hieu cap ngu6n cho phanh xe co Khi cong tac td 26M = 1 

Tin hieu qua tai nhi¢t quat chong lie 

Tin hi~u dieu khi0n qU<:Jt Him mat Khi dong cau dao 21MCH 
dQng cd nang 



Dac trung Muc Vi tri Lo~i tin 
110 \' nghia HOJ;lt d(mg 

Dfa chi dh!n ap ban vc hi~u 

B09E I 240C 32 Tin bi¢u dieu khi~n phan.h xc con Khi d6ng cau dao 
24MCll 

B09B I nt 32 DUng xe con cuni hanh trlnh tien CUQO TFE:::: 0 

809A I nt 32 DUng xe con cu6i h~Lllh trinh lui CU9ll TRE:::: 0 

8099 I nt 32 H<;t ch~m dan a giln cu6i hIl.llh Hie d¢ng khi HSD :::: 0 
lrlnh 

8098 I nt 32 Dirng (; cuoi h~mh trlnh h<:J- Tae dQng khi HLS:::: 0 

8097 I nt 32 DUng khi nghieng ph,ii qua muc Tae d¢ng khi SKR :::: 0 

8096 I nt 32 DiIng khi nghieng trai qua mue Tac d¢ng khi SKF :::: 0 

8095 I nt 32 Tin hi¢u di~u khi~n khung nang 40 feet 

BIll I nt 32A Tin hi¢u dieu khi~n khung nang 20 feet 
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tv 
o 
00 

D~c tnrng 

Via chi 

B0030 

B0031 

B0032 

B0033 

IW34 

BOQ36 

llOO38 

130039 

BOOlA 

1/0 

0 

0 

0 

0 

0 

() 

0 

() 

0 

l\luc V~ tri 

di¢n ap ban \'e 

24DC 28 

nt 28 

nt 28 

nt 28 

nt 28 

nt 28 

nt 2S 

nt 28 

nt 28 

L()~itin 

Y ngh'ia Ho;:at dt)ng 
hieu 

(Dog tae to chinh (1ang Khi c6ng d.c to lMA;;;; 1 
nguon bang di~n phl,l 

Tin hi~u t1i~u khi~n dao pha nguon Khi c60g tac to 2M;;;; 1 

Tlo hi€u cap nguon dong co Khi tong de h13M == 1 
born thuy hJc 

Tin hieu cap ngu6n eho phanh Khi Cl1ng tac Id 4M =: 1 
;{e criu 

Tin hi¢u Dung khan ca."p khi c6 Khi cong uk to 20CR == 0 
Sl/ co nang 

Tin hieu chuyen dcii hoat d¢ng Khi cong tac Vi 7 MA == 1 
eua du tr\lc 

Tin hi¢u cap nguon chieu sang 

Tin hi¢u dicu khitn c£lp nguon Khi cong tac to 10M:::; {) 
thict bi lam mat 

Tin hit;ll di~u khien cap ngu6n Khi cong tac td 11M == 0 
thiet bj lam mat 



D<).c tnmg ;\Olu-e V, tri Loai tin 

I/O Y nghla Hoat d(mg 
D!a chi di¢n ap bah vii hi¢u 

BOOlC 0 24DC 28 Tin hi¢u chuy2n deli hO~l d(lng Khi cong tac 
eua co call nang to' !SMA = 1 

SOmE 0 nt 28 Tin hi~u chi bao bing di~n phl! 
da: dUQ'c car nguon 

BOOJF 0 nt 28 Tin hi¢u chi baa Slf c6 

110040 0 nt 29 Tin hi¢u xac djnh banh lop 6 V1 trf 0° 

BOO41 0 nt 29 Tin hi¢ll X[lC djnh biinh lop (; vj 1rt 90° 

B0042 0 nt 29 Tin hi¢u bao baoh I<\i dft dUQ'c khmt 

B0043 0 nt 29 Tin hi¢u baoh lai chua duqc khoa 

B0044 0 nt 29 D~t lai che dQ hO'.1l dQog 
cho bien L:in IVN 1,2 

BOO45 0 nl 29 D<!-t I",i che d6 ho~t dQog 
cho bien uin IYNJ 

@ 
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N 

o 
D~c tnmg 

D~a chi 

BOO47 

B0048 

00049 

OO04A 

B004D 

BlOF 

BlOE 

BlOD 

BlOC 

I/O 

0 

0 

0 

0 

0 

0 

0 

() 

() 

Mue Vi trl Lo~i tin 

di~n ap ban ve hieu 

24 DC 29 

n{ 29 

n< 29 

n< 29 

n{ 29 

n{ 33 

n{ 33 

n{ J3 

n{ ]3 

Y nghia Ho::tt dQhg 

Can thi~p di~u khie:n hLIOng 
bang tay 

Dieu khi~n banh hi1 quay ve Bang tay dieu khi~n 
vj tri 90° 

Tin hi~u dieu khi~n phanh xc cau 

TJ! d¢ng £lieu khi~n huang 
hang PLC 

Tin hi¢u den quay ho,:!t d()ng 

Tin hi¢u cap nguon cho qLl~t lam Khi cong tac to 
mat dQng co nang 21M = 1 

no hi¢u cap ngu6n cho c16ng Khi cong rac 
eel chong nghicng phai w22MF= 1 

Tin hi¢u cap nguon cho d(mg Khi c6ng dew 
co chong nghicng tnii 22MR = 1 

Tin hi¢u cap ngu6n cho d¢ng cet Khi cong d.c w 
hom dau boi trem 23M = 1 



Dac trung Muc Vi tri Lo~i tin 
I/O Y nghla Ho<;tt d(mg 

Djachi di~n ap bim ve hi¢u 

BlOB 0 24DC 33 Tin hi¢u cap ngu6n cho qW.lt lam Khi cbng uk w27M co di¢ 
fiat dQog co chong lac 

BIOA 0 nt 33 Tin hi¢u di~u khitn c.fp nguon Khi cang tac w 25M co di~[, 
cho phanh Cd cfiu nang 

BlD9 0 nt 33 Tin hi¢u dieu khi~n cap ngu6n Khi c6ng tac to 26M c6 dii;o 
cho phanh xe con 

BI41' 0 nt 37 Den baa Moh J6p eta khoa 

BI4E 0 nt 37 Den bao banh lop chua khoa 

BI4D 0 nt 37 Den baa d¢og cO bam thuy 
life hO';lt d(ing 

Bl49 0 nt 37 Den baa da: b<!t ngu6n dicu khien 

BI47 0 nt 37 Den baa bC1Ill dall boi tran da 
ho~t dOng 

BI42 0 nt 37 Den baa Call u'!c dang h~t dQog. 
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10.9. BQ BIEN TAN SU DVNG TRONG H~ THONG TRUYEN DQNG Dl~N CAU TRVC RTG 

10.9.1. Thong so cue be? bi"n teln 

Lo~i eRN 30YB7S - 4 
so seTi 0lHYl2345ROOl - 1H 

Marnell co dinh M6men co dtnh 
Ngu6n 3PH 380 - 440 Y ISO Hz 3PH 380 - 440Y 160Hz 

104 A 124 A 

Tin hi¢u fa 
3PH 380 - 480 Y 

45.7 kYA 57.2kYA 
Khoi luqng 30 kg 

10.9.2. Ceiu true cue bQ bien tan 

K€t cau eua bi> bien tan gian tiep eua hi; thong baa gam ffi¢t khoi chinh hm m6t thieu va 

khoi nghjch hill [NV. Dau vaa ella hi? bien tan duqc cung cilp dicn (lp 460 V cho khoi chioh lUll, 

khoi nay c6 nhi¢m Vll dua ra di¢n rip mQt chieu 60 djnh II = 600 V. Khoi nghjch hru [NV dung 

cae van IGBT c6 vai (ro bien d(}, dien ap diiu vao thanh ngu6n di¢n xoay chieu ba pha hlnh sin c6 

tan s6 di~n ap thay dbi d6 cilp ngu6n cho d6ng co thl!c hi~n. [NV cap ngu6n cho cae d¢og co di¢n 

truyi!o dQog chfoh nhu co cau di chuyen xe can, di chuy€n giilll, co c;1u nang hi). cua niu tflle. 

CIU tflle giao c6 ba co cflu truycn d¢ng chinh, trong cang ngh¢ nang chuy~n container khi 

dj~u khi~n nang h<;t container khang cho phcp hal co cau di chuyen xe con va di chuy€n giflll him 

vi¢c. VI V?y tren call tfl,lC RTG chi dn lrang bi ba b6 bien Ian. Khi d(mg co nang ha hang lam vier 

cap ngutln d\.fOC IhI!c hi¢n bang cach cho hai bien tan eang tile ~ong "ang. Con khi co cau eli 

chuytn gian lam vi¢e moi d¢ng cet dUQc cap ngu6n tir mql biE"n Ian neng bi¢t, co cau di ehuytn xc 

con c6 cang suat nho nen dUQc thiet ke bien tan rieng bitt c6 cang suJ:t nho. Ole b¢ biE'n t<in "u 
dl,lng tren cau trl,le RTG e6 cau true gi6ng nhau dUQe bieu di~n rren hlnh 10.1 D. 
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10.9.3. ChUc n6ng cua cac Cl!c 

a. Chftc nang cua cae CifC mlfch chinh, cae cifc titp J(ft: 

LJ/R,L2/S,U/T 
cae qrc vao ella nguon di¢o Duqc n6i vCti ngu6n di¢n 3 pha 

m",ch ch(nh 

U,V,\\' Cae elfc ra eua bien Hin DUCJc n6i v6i dQog co 3 pha 

Cae e1fe vao ella nguon di~u DUcK n6i v6i ngu6n di¢n way 

ROTOR khi~n phy. chitu, dm;tc dung eho m~ch 
chinh, nguon di¢n dV tru eho 

ml),ch dieu khi€n 

PI,P(+) 
Ok qrc n6i bQ di¢n kMng Duqc noi vai dilu vao eua ngu6n 

dong dien mot chicu dieu chinh bo dien khiog 
P(+), DB Cae ellc n6i di~n tr6 ham. Duqc obi vui di~n tr6 ham. 

Cae qrc cUa mach noi dong Cap di¢n ap m~ch noi dong m¢l 

P(+), N(-) 
m¢t chicu chicu 

Duqc n6i b9 ham ben ngoai 
hoac bo taj sinh dicn 

Ole cl)c noi dat N6i Mt eho khung eua b(l bien 
G tan 

Duqc n6i v6i dat 

h. Ch((c nang cUa cae cue m{lnh die'u khie'n : 

Ky hi¢u 
Ten elfc Ch(rc nang 

qrc 

13 
ClP ngu6n cho chiet l'tp ClP ngu6n 10 V mc)t chieu M U;;tt ttic d(l POT 

(l-SkOl 

12 DJ(~n ap vao D]~u khicn toe db d~)ng en theo lenh elien ap 
\':10 wang tl.! tir ben n'~o:\i 

Khoi chung dau vao MQt dau n6i chung cho cac tin hi¢u llIang tu 
11 wong tl! dJ.u v30. 

Ail Ditu 'laO tuong tl! 1 Dien ap DC Gall vao tuong tt.( tiI 0 Mn 10 V 
Dau vao tllC1ng lI! 2 Dit;n trc'1 dau vao: IOkn 

Ai2 Khtii chung dilu vao 

M tLfung t l.r 

Lt;nh ho;;tt d6ng ve phla FWD-CM: ON - D(lng CO ch~y theo chicll 

FWD 
trl1(Jc tien 

FWD-CM: OFF - D(lng cO gJ6.m tell" d6 va 
dung lai. 

L¢nh ho,!t dbng dao REV-eM: ON - Dt;lng co ch,~y nglIuc chicu 
REV chitu REv-eM: OFF - Dong e<i gium t(:ic db va 

dung I':l-i. 

Xl Cic chdc nang nhu menh 1..,"nh dung m.Ay ben 
X2 ngoai, tin hi¢u hllo d(lOg (j ng();li, dat lu] tin 
X3 hit;u hilo d()ng va dicll khie'n nbieu 1<3'c ct,,) c6 

X4 Dau vil.O ky' thuat so Tfnh nang ky thu,~t cLla mi!ch vao ky thu~t so 
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X5 Mue mm typ max 
XG Di~n lip MUcON OV - 2V 
X7 lam vi~c Mue OFF 22V 24V 

X8 Dong lam viee hi~n - 3,2 4,5 

X9 thai rnA rnA 
Dong db cho phep khi - - 0,5 
dlmg rnA 

PLC Cap nguon tin hi~u PLC Not v6i ngu6n tin hi¢u dau ra cua PLC 
(dien ap quy dinh 24 (22-27) V DC), 

CM Kh6i chung dau vao ky Dau noi chung dung cho tin hi¢u van ky thu~t 
thuat s6 s6. 

AOI Drill fa tuang tl! Man hlnh dua tin hi~u fa 0 di¢n ap DC (lIang 
A02 Kh6i chung dAu ra tuang (l! giila 0 va ± to v 
A03 tv Trcr khing co th€ n6i: oM nMt 3 kn 
M 
YI Dau fa tranzito Tin hi~u dau ra nhu 51! v~n h~mh , toc dl) Wang 
Y2 duang , d~ phOng sam qua tai 
Y3 Tfnh nang ky thuat: 

Y4 M\lc rnm typ max 
Di¢o ap MucON - lV 2V 
Jam vi¢c Muc OFF - 24V 27V 

Dong lam vi¢c hi¢n - - 50 
thai rnA 

Dong db cho phcp khi - - 0,( 
dUng rnA 

CME Khai chung trazito dau M(:lt dau n6i chung cho dau ra cua tranzito. 
ra each nhau tiI dau n6i eM va II. 

30A Dall fa role baa dong Dall fa cua tin hi~u baD d¢ng nhu rdle noi dau 
30B (cho bat ky 16i nao). ra (I SPDT) khi b¢ bi€n tan dimg do bao d¢ng 
30e Di~n ap n6i: 250 V AC, 0,3A, coscp ::: 0,3 
Y5A Role dau fa Co tht chQn I (in hicu 
Y5C Dien ap n6i: 250 V AC, 0,3A, COS(p = 0,3 

RX(+) RS485 thong tin Dau van I dau fa cho sl! thong tin RS485 
RX(·) dau vaal dau ra 
TX(+) 
TX(·) 

SD(M) Cap n6i ehe chin su N6i vOi dAy kim la<:J.i baa v¢ 
thong tin 

PA,PB Tin hi~u dAu ra may ph<it N6i voi hai pha tln hi¢u tu may pMt xung 
xung hai pha 

PGP Ngu611 cap cho may phat Ngu6n cap (+15V DC chuyen m:;tch toi +12V 
PGM xung DC) den PG 

FA,FB Dau fa may pha( xung Tin hi¢u dau fa may phat xung voi tan s6 chia 
thanh 1/n (n Ia chuO'r1g tflnh voi chuc nang ma 
E29) 

CM Kh6i chung dau ra may M¢t dau n6i chung cho FA, FB 
phat xung 
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1. Cae qlc lIao cua nguon di¢n mt;lch ch{nh: LlIR. L2/S, L3/T 

Duqc n6i v6i nguon di¢n qua cau dao tiep mat d~ bao v¢ duang day. Pha bat ky co thd 
dUQ'C n6i voi day din bift kyo 

Noi m\lt c6ng tic to di¢n tu bq bien tan M co th~ ngiit ra khai nguon di¢o. 

Kh6ng khai dQng hay dtcng bQ bien Hin btlllg cach b~t ho~c tat cau dao ngllon chfnh. Dung 
cac qrc m~ch di€ll khi~n, FWD va REV va khoa STOP tren bimg KEYPAD M khai d\lng hoac 
dtcng bQ bien Uin. 

2. Cac c/fc ra cua bt) hitn titn: v, v, w 
Dall 06i cac cl!c ra cua bQ bien tan toi ba pha clla dQng w voi luu y kh6ng duqc 

Mu n6i sai pha. 

3. Dau vao eua nguon die'u khie'n ph!f: RO va TO 

Neu cong tae to di¢n tu trang m<;lch cung cap nang luqng toi bO bien tan bi ngat khi kieh 
ho~t m~ch bao v¢ thl nang luqng di€u khien hQ hien tan se hi ngat. Dan den cae tfn hi¢u b,lO dqng 
(30A , 3013, 30C) duqc duy trt kh6ng lau va die tin hi¢u tren b<'mg KEYPAD bien mat. De (nloh 
dieu nay, si"r dl!ng di¢n ap xoay ehieu cap cho nguon di~u khien phL,J.. 

P1 

-..---<:>--<""'>"-4\-.......... --0----+-
-'.---'r~'--1'It--·-o---+---;--

::::::t ~ T 
lfillh 10.11. Dau vdo ella tlgl/on die'iI khiln plll.1 

4. Cae C/fC nt/i bt) di¢n khang mt)t chie'u DC [PI va P(+) ] 

136 trf cac cl!c oay M n6i h\l di¢n khang mQt chi€u DC hi¢u chinh h¢ s6 c6ng suat d<'iu va~. 
Dung mQt do<.tn day n6i giCi'a cae qre . 

TMo dot;ln day 06i d6 twac khi dau h9 di¢n khang m9t chieu. Khong dU<;Ie thao da.y n6i 
khi kMng si"r dL,J.ng bQ di¢n khaog m9t chii:'u. 
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--" , 

Hin/J 10.12. Cae c/'(c lIoi b¢ di~'n khiIll[? m¢f chi{1I DC 

5. Cac clfc mfi h9 dien tra phanh 

Noi cae cl!c hq di¢n tr6 phanh P+ va. DB vao cae qrc eua bo bien tan P+ va DB .EO tfi day 
dan sao cho chi~u dai khOng qua 5 ffi. 

, 

I-~l 
olin Iro" n.:im 

I 

Htnh 10.13. Cae CI/C nOI b¢ di~fI Ira halll 
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6. Cac clfc cua mach ntJi dong m¢t chie'u 

, 
~ 

I~' , , 
, <" 

uc..R I .(, 
, , , -' ~ 

LJ;-J 
I L ___ 

-b 
PI 

tJifn Irq horn 
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-~ F 
IJ 
IDE L ( I 
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1 JOE 
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- -, , 
, 

-"£-1 

'-+ , 
- _J 

- -1 
I ,P,"')f{ J £ ' 
" *--"'1 --r.. i-? 

IN(-) 4 = I ~ .... ) 
L_0 - \:.:.' ____ ...1 

] 
r 

-L , 
jJ, +) Nl-) 

_eM 

l 
, 

J 
- THH 

l 

Hinh 10.14, Cdc qrc Clia /IIach 1161' dong mrt chi/II 

7. Cac clfc no'i ddt ciia b¢ bien ta'n 

cac C\JC noi oat etTa b\l bi~n Ian phai duqc noi xuong dat de' dam bao an toan va d~ do d(? 
6n. 

10.9.4. Giao di~n vQn hanh cua bien tan 

Trudc khi cap ngu6n b¢ bien tan phai dUQ'c cai chuo'ng trlnh Uti v4n hanh tir bang 
KEYPAD. 
~t ngu6n, kiem Ira chi bao toc d¢, pMn LED sang chi 0 vong/phll!' 
D<}.t toc d¢ bang each su d~ng nut an. 
Nhan nut «"'YD M diEu khien dt!ng CC1 ch"!-y theo chi€u Ihu~n ho~c nut REV M dieu khi~n dong CC1 

quay nguqc l<,ti. 
Nhan nut STOP de dung d¢ng CC1. 

Cae plll((!ng plulp \,~III/()lIh chung 

Phtfc.mg phap vl)n himh DieD khien toe d<) L¢nh v~n hanh 

Til bang dieu khien 
Cae nut nhan lfen bang dicu 

KEYPAD 
khie"n KEYPAD 

Dau noi: 
Tin hi~u nh~p ttl ben Bie·n Ifer ho~e di~n ap luang tl! FWD-eM 

ngoai Dau noi: 
REV - Ovl 
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A: Mim hlnh LED, hi~n tht 4 con so. DlIQC si'1 dt;mg M hi¢n thi ca.c ffil,lC khac nhau cu.a dfrli¢u 
quan sat tiln so cai d~t. 

C: Mim hlnh LCD, dUQc dung de hi~n thi cac d<).ng th6ng tin khac nhau ve tlnh tr<).ng la.m vi¢c. 

D: Chi thj tr~n man hlnh LCD, hien th! mQt trong nhi1ng tr<).Ilg th,lj Hun vi¢c sau day: 

FWD: Ch<).y thu~n chi€u; REV: Ch<).y nglIQc chieu 
STOP: dimg 

IDen th! cac cach v~n Mnh: 
R EM: Tin hi¢u ben ngoai 
LOC: Bang KEYPAD 
E: RUN LED 

Cho biet l¢nh dang thl,l'c hi¢n dU(Jc nh~p vao nul :1"n FWD ho;tc REV. 

[ 
- I 1 

I 
-, VA 

-, l_ J ~ V 
~ -

K Jiv F v\f i.I v_c 
Pf<.>3 MEN,", e----

_V' 
..' ...... ... ... ... .----. 

'"'''''' "'" "'" ... o 

I 
PR& 1 ,- -, I 

- -, 
" Fwc L-_ _ .- ~ ~ 

V r 1 r , -, I 1 
154 / FT : , , KEv 

E 

- ~ -
I 
f<E:'E0 

iPJNC -, I -, 
,DATA "T OF __ ......J 

Hlllh 10.15. Giao difn bie'n telf! nyi ngu"ili v9111ulnh 
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CHIfONG ll. TRANG BI DI EN - DIEN n J DI~U KHItN 
CAU TRUC QC NANG CHUy itN CONTAINER 

11.1 KHAI NI~M CHUNG VE CAU TRVC GIAN QC 

11 .1.1. Khai quat v'; eau trve gien QC 

Diu (f!,le ginn xep dO' container MilSllQ Pateto 11'1 du Ifl,lC cring c6 cOngson l i~n kll ban I~ 
chuyen d~ng tr~n duong ray. xe con di chuYCn bAng dip keo, SlI dl.lng nang iuqng di¢n 3 pha. U. 
loai Ihie'l bi hi~n dai nhat de xe'p do container I(!n xu6ng tau . Cau In;!C gian b6c x€p container cho 
tau bien bi~u di~n trC:1l hlnh I I. J. 

• 

-- • 

" .. 
!~ .... __ ...;.i~~ 

fhnh J / I e(i" m,le cian b& .rei) COl/I(lll1er clio (iill bien 

Ta't en cae chuyen dl)ng doi hoi de xe'p do Conl<illlCr dugc diCu khien lu cabin ella nguoi 
\'~n hanh duoc Hip di)llr~n co cau xe con. 

Die u khien chuyCn d¢llg d:'un baa sl! thay dOi 16c d(l duqc nh~ nhimg d6i \'6i cae co ca'u 
chfnh (co dfu n1\ng ha hang. d. chuyen xc can, di ch uy~n chan de', nang hl). cOngson). 

- Ke't du thep du trl:le la khung han e(mg. ea'u Irlle dang hQp. 

- Cliu Irue duqc (rang bi mQI khung ndng dang 6ng 16ng M xcp do conta iner. 

- Thi€1 bi ng h i~ng khung n:lng duqc lap de dieu chinh khung nang An khap v6i conta iner 
dal Iren san liw. 
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- K~p ray di¢n thuY· I,!e dLTCJe trang bi ue gill ci\u trl,le khong dleh ehuy~n duai giG x.mty 35 
mls trong khi cau true ho,!t d(mg. 

- cae thiet bj an toan eua cau trl,le co nhi6u cbng Ule giai h~Il, kho{i lien d()ng, phanh ham, 
cae nut dirng klli'ln dip. 

- n(l dieu ehinh chong i:k dLTCJe di6u khien bang may dnh M ham S'! Hie container khi di 
chuyen xe con, de d,lm baa de dilOg djnh vj container va khung nang. 

11.1.2. Cae thong 56 ky thu"t cO ban euo h9 eelu t,ve gian QC 

- Loai cau trt,lC Giu trye ebng, xe cun di ehuytn b,\ng nip keo, congson nflOg hi,i kicu ban 
Ie. 

- Suc nang dinh m(re: 
+ Khi dung khung n,lng:36,5 ([In. 

+ Khi dung dam nang: 40 tfin. 
- Khit nang qUit t,lL: 125 (}'(' I,ii u!nh mue (CO cau n.lng) 
- Lo(!.i container: ISO IAA (40'); ICC (20') va loni container 45' Co cong ngh¢ duc goc 

kit'u ong 16ng. 
- Lo:;ti khung nang: 20' /40' /45' theo cbng ngh~ ong long. 
- Hanh trlnh xe can mang hang: 50 m. 

+ Tiim v6i ngoili ( tir tam ray di ehuyc'n ra phia bel ~ong) :30 m. 
+ Tam \'ui trang (tlr tam ray di chuycn ra phia bb :'>ong) : 20 m. 

- Chicu cau nflOg: 27,5 m. Trang do: 
+ Chicu cao nang hang : 18,5 m 
+ Chi~ll <;<lU ha hang : - 9 m 

- Chicn caD eua gam giilO: 5 m. 
- Suc glolam vi¢c ulICJe: < 16 m/s. 
- Khoang uich ben trong gifra cae chrlll: 16,86 m, 
- Do bAng phJng cua ray di chuyen cau true: chenh l¢ch 0,1 m. 
- Chieu dai bao ngoAi ci\u trye : 65 m. 
- Chicn cao (khi n,lng c6ngson) : 63 m. 
- SO banb xc : 4 banh / I cl)m chan. 
- SO cl,lm chrlO : 4 el)m. 

- Ap I,!c 16'n nMt u~t Jen banh xe (J tf(!.ng thai lam vi¢c: 

+ Ap iL.tc phia ray trong: 56,8 liln 1 banh. 

+ Ap l,!c phia ray ngoai: 37,3 tall / banh. 

CUC itiC d(! wjlllulllh dillh /lU(c· 

- Toc d(> nang ha hitng: 
+ Khi kh6ng tai: 80 m / phut. 
+ Khi tai trong 36,5 tan: 40 m / phut. 

- Toe d6 di chuye'n xc con: 100 m / phut 
- Toc d9 di chuycn cAu trvc: 30 m / phut. 
- Tele d9 nang h~ cong~on: 5 phut / I I[in (trir thai glan dong che'lt gian). 

- D9ng co nang h~ hang: 
+ Cbng suftt djnh mtle: PJm :; 300 kW. 
+ Toc dt): n = 800/1600 vg/ph. 
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+ Di¢n ap djnh muc: U,lrn = 440 V. 
- DQng co di chuy€n xe con: 

+ Cong suift djnh muc: P dm = 75 kW. 
+ Toc dq: n = 1500 vglph. 

+ Di~n ap dinh muc: UJm = 440 V. 
- DQng co di chuy€n gian: Gam 8 dqng co voi cac th6ng so nhu sau: 

+ C6ng su.1t dinh muc: P,lrn == 11 kW. 
+ Toc d<): n = 1800 vglph. 
+ Di¢n ;:ip dinh muc; Udm = 440 V. 

- Dqng co ndng h<:1 e6ngson: 
+ C6ng suift dinh mue: P,lm == 55 kW. 
+ Toc dQ d<)ng co: n == 1500 vg/ph. 
+ Di¢n ap dinh muc: Udm == 440 V. 

11.1.3. Cabin dieu khiiin Iren cau Ir~c QC 

Tren cau trl!c buong may ehinh cluqc d{l.t tren philn co dinh eua gian congson. Trang buang 
may d~t cac d<)ng co truyen dqng cua co c.1u nang chfnh, di chuY6n xe con va nang h~ congson. Ttl 
di~n cao ap (6,3 kV) duqc d1).t each ly v6i panel dieu khi~n phia tha:p ap. Cabin cua nguai v~n h~l.Oh 
duoe d~t co dinh tren xe con. T<;ti cabin nay nguai dieu khi€n co th6 thao tac v.\l.n hanh di chuy€!n xe 
con, nang ha hang va di ehuy6n chan de. D~ nang h~ c6ngson, nguui v.\l.n hanh bUQc phai len cabin 
dieu khien nang h~ congson d~t (ren khung dam congson, ij tren cabin phl,l nay cung c6 the thuc 
hi¢n eli chuyen chan de v6"i. toe dQ khOng dbi bling nut dn. 

Cac c6ng tic, thiet bj dicu k.hien tmng cabin chinh: 

8im die"u khie"'n ben fay phdi 

So 
LOl;li va ten glJi 

TT 

I 
Tay trang dicu khie:n: 5 tien 0 5 Illi. 
5 --'phili - 0 - 5 trai. 

2 Nut an "EMGC" 

3 Cong tac xoay: "Khoa - 0 - Khong khoa" 

4 C6ng tac bar: "Can gat nuoc cir-it 56" 
5 C6ng tac bat:"Thiet bi fila cira kfnh" 

6 Cong tac way: "Bing tay - TV dong" 

C6ng tac xoay: 
7 

"T<;ti ch6 - Ttr xa" 

8 C6ng tac bat den duOn...& 
9 Nut an: "Kt;p· KhOng kcp". 
10 Nut an (sa!:lg):"Bat-TAt nguon dieu khi€n" 
1l Nut an (san~): "Tit den bao" 
12 C6ng tae bat: "Den baa" 
l3 C6ng tac b~t: "Den h~h ~uan~' 
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Cong dl,lng \"a cach v~n hanh 

Van h[l.Oh co cau nang chinh. 
Van Mnh di chuven chAn de. 
Dirng khAn dip m9i ho<;tt d(mg 
cua cAU truc. 
Ma, khoa 4 chot xoay (chat 
cont). 
Van h~mh din g<!-t. 
Lau rira kfnh cabin. 
Lila chQn che dQ kt;p ray: Bang 
lay - Tu dOng. 
Lua chon che do van hanh di 
ehuyen·chan de; T~i cabin chfnh 
- cabin vAn hanh cbngson. 

Van hanh kt;p ray bang tay. 

Tat coi baa 16i vAn hanh. 
Bat den eongson, dAm, chan .. 



BllII die'u khufll ben lay mii 

S6 
Lo~i \'3 ten g9i C6ng dl;lDg va cach "~n hanh 

TT 

I 
Tay trang dicu khiEn: 

V~n hanh co cau di chuytn xe can. S tien - 0 - 5 lui. 

2 Nut an (sang): "Flipper 174" 
Dieu chinh lUng canh dAn huang: 56 
1+4. 

3 NUl <tn (sang): "Bat bom khung nang". Kh6i dong bom khu~mfp.& 
4 Nut an: "DUng bam khun'" nAng" TAt bam khung nang. 

5 
C6ng tac chia: 

DI! phbng khml lien d{,>ng. "Khoii lien d6ng dl! phbng" 
Sir d\lng d~ huy b6 khoa lien dQng 

Cbng ttlC ehb: 
gifra m<.tch ch6! xoay va mach co dlU 

6 nang. chinh, sir dl;lllg (rang trubng hqp "Khoa lien d(Jng dl! phOng" 
khdn dp nhu coMi trong vlec khoa 
hay khOng khmi. 

7 
tung laC may: Dieu chlnh ch6ng dao di;>ng container 
'Thiel bi ch6ng He ~i'r dl,!ng CPU" khi di chuy~n xe can bang may tinh. 

S C6~ Ule xoay: "BilllR tav-Tu d6ng" Lva chon che do chOng dao dong. 
9 Nul ,In: "Chong lAc hang tav" 

10 C6ng tae can dan: "FLIPPER" 
Van himh len xuang ca 4 ninh dan 
htrang. 

II C6ng tae xoay: "20' - 40' - 45'" Thay d6i chieu dib khung nang: "20' 
- 40' - 45'" 

12 
Cong tflc xoay: Si'r dl,!ng trung truong heyp kh6i dAu cO 

"khun o nang - cira s;:tp - m6c" etlu nang khOng dung khung nang. 

13 Nut .1'n: "Vj tri twck" SLr dl,!ng nghieng kllung nAng vE phia 
truuc so \'oi vi trf trung hoa. 

Bang dh;/I kill'/ll frollg cabin pill.! (cablll wIn hiJ/lJr congsoll): 

S6TT Lo~i va ten g9i C6ng dl;mg va each v~n hanh 

lA Nut an: "8<)t nguon dieu khien" 8;:tt nguon dieu khi~n t~i cabin phI,!. 
28 Nut an: "Tat nguon dieu khie'n" Tat ~u6Jl dieu khi~n. 
3C Den bilo: "C6 tM hoat dong" Baa he thong san sang hoat dong. 

4D N(H .1n: "DUng khan nip" DiIng tO~1ll bQ ho~t d9ng Cl'w oiu 
true tai cabin phu. 

5E Nut an: "NAng dun" Van hanh nang con"son. 
6F Nut ifn: "Ha dan" Van Mnh ha cono"Son. 
7G Nut an: "DUng" DUng qua trlnh nAno- h<,t c6ngson. 
8H Den bao: "Vi trf dan I!gang" RIo trap.& tMi da ha xong c01}gson. 

9/ Den bao: "Vi tri dan dUng" Bao tr~ng thai da nang xong 
con&<,on. 

IOJ Con o de: "Nang m6c dan" V ~n himh nang ch6t c6ngson. 
11K C6ng tae: "Ha moc dan" Van Mnh ch6t c6ngson 

12L Nut an: "Sang phai" 
V~n Mnh di chuyen dn trl,!c sang 

yhai. 

13M Nut <tn: "Sang trai" Van Mnh di chuyen can trl,!C sang 
tniL 
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14P Con T uk hat: "Den chim" 
15Q Con tae b~t: "Den moe dan" 
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HlIIlIll.2. Bo" tri uk thiet hi die'u khilll 6" cabin cau true QC . . 

A ~ ..> ~ -' ..> A" ~ 

11.2. H~ THONG DIEU KHIEN CAP NGUON CHO CAU TRVC GIAN QC 

1. Nguon di¢n cilp til tr(fm bien op cua xi nghi¢p 

Sa do nguyen I)' dieu khi~n cap nguon eha cau trl,lc gian QC duqe bi€u dicn tren hlnh 11.3. 
Ngu6n di¢n ba pha cti~n ap 6300 V, 50 Hz va duqe ctua den h6 cap di¢n t';li cau tim, ben qmh duo-ng 
ray ella cau tr\-le QC. 
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2. Ngu6'n di¢n cho cdc d¢ng C(j di¢n cua cae co' Call baD g6m hai lo~i: 

Sl: 3 pha, 440 V, 5 OlIz. 
52; 3 pha, 380 V, 50 Hz, 

Ngu6n Sl Iii ngu6n clit;n cung cap cho b9 bien tan, dicu khien cho CilC d{)ng co truyen 
d~'mg Trang cac ca cau chfnh (nang hi). hang. Ji chuyen chan de. di chuytn xe con va nang ha gi~lll). 

Ngu6n di¢n S2 duqc Slr d\lng cho cac c1l9n phanh di¢n tir, cac dQng co bom thuS' Ilfc, d()ng 
co cuon Ciip cli~n cap nguon, qll~t lam mat.. 

3. Ngu6'11 dietl cap cho m,!ch die'u khie'n, do [uallg, tin hi¢u: 

Nguon di¢n mQt pha 220 V, 50 Hz: cap cho cac role, cbng rac to trong m,,!-ch dleu khlen, 
dau ra ella cac PLC va cho cac van di¢n tir. 

Nguon di¢n mQt chieu 24 V nguon cap cho cac dau vao ella PLC va la ngucJn cho cac 
d¢ng CO' dit;n lam nhiem vu lau ri:ra kinh cabin va dn gi).t nuac mua. 

11.2,1. Chuc nang cac phan tv cua hi? thong cOp ngu6n cho cau trvc QC 

Phan cap nguon phla cao lip va mach dieu khie'n dnac giai thi¢u trong bon ban ve lap r,:jp: 
SII 08, 09, 12, 13 cua t~-p ho so cau truc QC. 50 do nguyen Iy' phfin dip ngu6n duqc bicu dicn tren 
hlnh ! 1,3 

M,~ch d9ng life: di¢n ,ip U == 6300 V. 
CH: 1I~ th6ng ch6i than, vanh truqrltly di~n tit ho cap di¢n ~lr bb' vao, cung cap tai hc 

thong Thanh di ba pha, 6300 V cua QC. 

kA. 

kA. 

DS: M,:jy dtt di~n chinh cung cap clien cho toan bQ he thong. Ud,,, == 3.3/7,2 kV, Ic1fll = I~ 

veSl: May cat cap di¢n cho mily hie'n ap dijng life MTRL U
JIlL 

= 7,2 kV, IJm = 4 kA. 
PFl: Sa du chI bao v¢ ngiin m<).ch phla sa cflp bie'n ap MTR I . U,h == 7,2 kV, Id" = ~O 

MTR1: May bien ap chinh so 1 dip ngu6n 380 V 3 pha 50 Hz (cae thOng ~O ngllon: 
6300/380 V, S"", = 75 kVA). 

~'1TR2: M,.y bien <.p chfnh so 2 cap ngu6n 440 V 3 pha 50 H7 (Ci\c thong ';0 ngll(')n: 
6]00/440 V; S"", = 400 kVA). 

VCS2: f\.{,.y dt cap di¢n tai sa cap etta MTR2 co U,lnl == 7,2 kV; IdlLl = 40 kA. 
PTl: \1ay hie'n ap m¢t pha cap nguon 220 V cho mach uleu khif'll va l11'.lCh den baa hicu 

tren khOng. 
Gleth6ngsocuaPTI:6300/220V(! pha);Idrn == 3kVi\. 
PF: Cau ehl bao v¢ ngan m~ch phfa so cap mliy bie'n ap m{)t pha ITL 

PTOx2: I1ai hien ap mQt pha, duqc mac tra lhanh hien lip ba pha cap ngllon 1 \0 V cho 
m~ch do luong, dieu khien va tin hi¢ll. PTO co thong so: 6300/110 V. Sdm = 100 VA. 

ZCT: May bien dong cap nguon cho role dong SIG (him v¢ chi).m mat). 
CTOx2: Hai may bien dong cap di~n eho dung C\l do va cho role dong SlX (bao v¢ qua 

rai) cho toan h¢ thong, ero c6 k = 100/5 A. 
CT2x2: Rai may bie'n dong mot pha milc phfa so cap cua MTR2 cap tin hi~u do luang \'1\ 

bao v¢ qu,i t,li cho MTR2. Cf2 co k = 100/5 A. 

e'l'lx2: Hai may bien dong mot pha mac phia 50 cap cua MTRI cap lin hit;1I do hrang va 
bao ve qua tai cho MTR. cn eo k == 10/5 i\. 
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M~ch dieu khi~n: M~ch di~u khien chfnh QC su d\,mg di¢n ap I pha, 220 V, 50 Hz H(y tu 
phfa sa cap cua PI! qua aptomat MCB2. 

51G: Rale dong di¢n bao v¢ ch~ mat (m~eh ngu6n eae pha a phia eao ap v6i dat). N6 e6 
rn<lt ti~p di~rn thll'Ong rna a SH13-3B. 

• 
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SIX: Rale dong di¢n bao v¢ qua tai cho toan bQ h¢ thong. 
3EI: Rale dong di¢n b£1.O v~ qua tai may bien ap "MJ'Rl. 
3E2: Rale dong di¢n baa v¢ qua tai may bien ap WR2. 
HSPI: Rale cap di¢n cho cu¢n dong may elit YCS!, dong MTRl van ho~t dQng. 
VCSI: Cu¢n dong may elit VCSt 
VCSIX: Rale kh6ng che cu(m rna may dt chinh 0S-SOL(SHl2-7D). 
HSP2: Rale cap di¢n cho cw?n dong may cat YCS2, dong MTR2 va~ lu6i. 
VCS2: CUQn dong may cat VCSl (12 - 6,74). 
VCR2X: Rale khong che cw)n rna m<iy cat chiob DS-SOL (SH12 -70). 
DS-SOL(12 - 7D): Cu(m rna may cat crunh 0S(08 - 2A). 
PFXI, PFX2: Role bao hi¢u, bao v¢ tf~ng thai dth cau chl PFl, PF2. 
3EIX, 3E2X: Role bao hi~u, bao v¢ tf~ng th{Li qua tai may bien ap MTRl, IvITR2. 
5IGX: Rale bao hi¢u, bao v¢ tr~ng thai ch~m mat phfa cao <fp. 
5IXX: Rale bao hi¢u, baa v~ tqng thai qua tai h¢ thong. 
COSI (12 - IA): COng tac l1!a chQn che d(.l cA'p ngu6n (t{li chb, til: xa). 

Che dQ ti:c xa: Nut an 21 PBLOPEN va 22PBCLOSE d6ng cat may bien lip MTRI khoi Imji. 
CS20N, OFF: Hai nut an dong va cat may bien ap tvnRl khoi M th6ng. 

a eM d¢ REMOTE: Nut an 21PBLOPEN va 22 PBCLOSE dong va elit bien ap MPTl khOi h¢ 
thong. 

CS20N, OFF: Hai nut an dong cat may bien ap MTR2 fa khoi h¢ thong. 
PFI, P:F2 (13 - 1,28): Hai tiep di~m thuang rna, d6ng l~i khi du ehl PFI, PF2 (0 phia sa 

cap eua MTRI, :MTR2) b~ dth do ngan m~eh. 
RST (13 - SA): Nut an RESET cae den bao hi¢u. 

Mt;lch do luimg va tfn hi¢u: 

V(08 - 7C): Von ke do di~n ap to~1.O bq h¢ thong phia cao ap e6 dai tu 0 - 900 V, duqe cap 
di¢n til tM cA'p eua may bien ap PTO. 

A(08 - TD): Ampe ke do dong di¢n eua toan b<') M thong. duqe cap tu bien dong crO. 
AI; A2: Hai ampe k€ do euang d¢ dong di¢n phfa sa cap cua may bien ap MRl, MR2, 

duqc cap tu may bien dong crt, Cf2. 
PLI, GLI, GL2: Den bao hi¢u ngu6n toan b¢ he thong, bao MTRl, WR2 dang hD<).t 

d<?ng. 
PL2, PL3, ... PL7: Ok den ttn hi~u 000 cae tr~ng th:h d(rt diu chI PFl, PF2 qua tai may 

bien ap rvITR 1, MTR2, tf{lng thai eh~m mat phia caD ap, quat tai dong di¢n toan b¢ h¢ thong. 

11.2.2. Nguyen Iy lam viec cue he th6ng cap ngu6n 

Thao tae dong cat ngu6n di¢n: 

Thao lac dong: 

Dong may cat ehinh DS (08 - 24), dong aptomat MCCB2, hie nay ngu6n di¢n 6300 V 
duqc cap toi dau vao ella tiep di~m dong cit VCSI, veS2 eho cap di¢n tai hai may bien ap 
MTRI, MTR2. Do aptomat 2MCCB(08 -6A) dii d6ng nen ngu6n di¢n 220V duqc cap eho m~ch 
di~u khi~n, oen hao tin hi¢u ngu6n PLI(13 - 5D) sang bao ngu6n. 

ChQn edng tae ehe dQ COSl(12 - IA) an nut CSION(12 - IB) h01c 2IPBLOPEN(12-
IB), rale HSPI(12 - ID) = I, cae til!p di~m PFXI, 5IGX, 3EIX, SIX baa v¢ chua rna nen 
ew)n day dong may cat vesl co di~n d6ng tiep di~m ehinh AVCSl(09 - IB) = 1. CA'p di¢n t6i 
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cUQn day thl! dip ella rmiy bien cl.p MTRl, cap nguon 3 pha 380V toi cae dau R02, S02, 1'02 ehb 
elm G\c co cau hoat d()ng. 

An nut CS20N(12 - 4B), SHP2(12 - 4D); aHP2(12 - 6A) = 1. Do d.e tie"p di~m bPFX2, 
b51GX(12 - 6A,Bl = 1. UUTI eho A VCS(09 - 5B) = 1. Cap ngu6n t6i may bien ap MTR2 cap 
ngucin 440V, 3 pha toi cae dau ROl, SOl, 1'01 san sang dua toi bQ bien tan PWM dip di~n eho Gil' 
dong co co Cilu ehfnh. 

Thao luc ngal ngu6n ho~t d<)ng: 

D~ ngat ngllon (lien hoc.lt d()ng Sl (380 V. 3 pha. 50 Hz) an nut CSIOFF ho~e nut 
22PBCLOSE; HPS1(12 - 1D) = 0 ngat di~n loi dilu vilo sa cap ella MTRl, dcn GL1 tat, baa 
hien clp MTR 1 ngCrng hoat dQng. 

Tuang tu M ngllt nguon S2(440 V, 3 pha, 50 Hz) an Illlt CS20FF HPS2(12 -5Dl = 0 
111m cho AHPS2(l2 - 6A) = 0 d,tn den VCS2(l2 - 6C) = 0 lam eho A VCS2(12-5B) = 0 ngat 
nguon 1('Ii ~o cfip eua MTR2, ngudn S2 (440 V, 3 pha, 50 Hz) duqc ngat, den bao GL2 tat bao 
biC'n 'iP MR2 ngirng hoat dQng. 

D~ ngat nguon 220 V tai m~ch dicu khi~n, rna aptornat 2MCC(08 - 6A), 

11.2.3. Cac bao v~ chinh cua h~ thong cap nguon 

I. Bao ve ngan mach thallh cai cao lip 

DUQ"c t1we hien bang role dong dB;n qTe d,~i 51G(08 - 4B). Role nay dUCK cap ngu6n tlr 
nuiy hien dong zer. Khi h¢ thong xclY fa W co ng<in m'.lch (ch,~m rwit) thanh di phia e(\o ,ip 
51G(08 - 4B) tal' dong lilm Lie"p dl~m a51G(13 - 38) = 1. dan den role 51GX(1.3-3D) = 1. Dong 
thoi dcn PL6 sang hilO hi~u ~~f cel. Luc nay Ilep di~m h51GX(l2 - 2Bl ::: 0 & b51GX(12 - 6B) = 
o dan dcn VCS1(1.3 - 3C) = 0; VCS2(12 - 6C) = 0; lam cho ng:h hal may bien ap MTRI, 
I\ITR2, dtmg toan bQ ho~t dong elh he thong. 

Dong Ihoi hal role VCSIX(12 - 3D) = 1 va VCS2X(12 -70) = 1 dan de'n aVCS2X(l2 
~ 7·\) = 1; aVCS2X(12 - 7A) = 1 lam eho cUQn ma may coit eh(nh DS-SOL(12 - 7D) = 1. Mo
mLy coil chfnh DS(08 - 2;\) dt di¢n roan bQ h¢ thong va ehb" khiIc ph\le SI! co xong moi eha phcp 
hoat dQng InJ lai. 

2. Bao v¢ qua tlii chung cho moi hOlft d(mg eila din trt}c 

Trong qua lrlnh khai Ihac ella cal! true ne"u x::ly ra qu(i tai eua co cau nao d6 rna he thong 
b,io v~ c!,le hQ khong hoat d()ng dan den dong di~n phfa eao ap qua l6n HIm elm role Jong di¢n 
SlX(08 - 4D) «\C dOng => aS1X(l3 - 48) = 1 => SlXX(l3 - 48) = 1 => h51XX(l2 - 60) = 0 
:=;, VCS1 = 0 va VCS2 = 0 ngftt dien hyj so' cap clla hal hie'n iip MTRl; MTR2 dirng ho~t dong 
cua cau tr!,lc. Dong thai Jo a51XX(I3 - 4C) = 1:::::) den PL7 sang hao st.f eel qua till. Khi ua khAe 
phl!e xong su co. iln nut RST den PL7 tat, thao tac cap nguon SI, S2 (hrqe thlfc hi~n lai theo trinh 
tu drr neu. 

3. Bao v¢ hai may biln ap dong llfc MTRI, MTR2 

Do d~e di~m ella h~ thong lit khi hO';lt dQng hlnh thubng hai nguon di~n Sl va S2 phai 
dUQ'c dip dong thbi ncn hai may bicn ap MTR1, 2 phiii cong tac song song. Ycu cau d~t ra cho h¢ 
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thong baD v~ hai may bien ap phai hO<:Lt dong tin c~y va lien dQng vai nhau. Neu xay ra sl! co a 
mQt may bien ap, ngat eel. hai may bien ap va dung m9i hO':lt dQng eua h¢ thong. Vi~c bao v~ ngan 
m'clch va qua tAi a hai may bien ap duqe thl!c hi~n nhu nhau, ta xet bao v~ d6i vai may bien ap 
MTR2. 

Bao v~ ng:lll m~ch: Duqc thl!c hi~n being cau chi PF 3 pha milt milc a phia cUQn ~(j cap 
ella bien ap. Khi x:iy ra ~I! c6 ng<'ll1 m~ch, call chi PF dill ::::::> ngat nuiy bien ap ra khoi 1uai, d6ng 

thai tiep ditm al)F2{13 - 28) = 1::::::> PFX2(13 -1m = I::::::> bPFX2(13 - 3C) = I::::::> den PL3 

sang bao stf co ngan mach may bien ap MTR2. D6ng thai VSX2(12 - 6C) = 1::::::> aVSC2X(12-

7A) = 1.::::::> VS-SOL(12 - 7D) = 1. rna may cat chlnh DS ngat ngu6n di~n ella toan bQ he 
thting. 

Bao \.~ qua tai: DuQ'C thl!c hi~n nho role dong di¢n 3E2(09 - SD). Khi xiy ra qua (ai ella 

Imiy bien ap !\'ITR2; 3E2 tac dQng::::::> 3E2(13 - 3B) = 1::::::> 3E2X(13 - 3D) = 1::::::> b3E2X(12-

6H) = 0::::::> VSC2 = 0 ~ ngiit di~n van SlY cap :\·ITR2. a3E2X(12 - 3C) = 1 ::::::> Den PL5 ~ang 
bao su co qu<i (,li m,iy bien [Ip I\ITR2. Khi dd khri.e phl,lc ;.;:ong ~u cti RESET trang thai bang nut 
an RST(l3 - 5R). 

11.3. Truyen dQng dit?n va trang bj di~n - di~n tu difau khi~n co cau nang hQ hang 
CclU trl:lC gian QC 

Co cau nang ha hang c6 dQng co truyen dong duae n'.lp ngu6n tU mQt bQ bien tan gi,in (jep 
PWl\11NVl(FRN 355 VG75 - 4). Vi¢c thuc hi¢n dieu khien chuy6n dQng cua hal co' call nay bat 
bUQC pheli lien dong wji nhau, chi dU0c phep dieu khic'n m(>t co cau t'.li mdt thai dic'm nhat dinh. 
Khi dich chuyJn tay (rang ben phni nguoi 1,li tren cahin thea chieu tien, lui se di€u chlnh co cau 
n1l.ng theo chicu h,!-, nang. So do di~n nguyen 1)' dicu khi~n cu cAu 11i1.ng h<:L hang du true QC du'Q'c 
bi~u di~n tren hlnh 11.4. 

11.3.1. Chuc nang cac phon tu trong so do di~n 

Co cau nang h';l hilIlg bang cap thep quan tren tr6ng taL Trong t()i dU(fC truyen dong bai 
dQng co dlen di bl) d~\t trong bu6ng may. Thie't bi cua co cau nang h<;t g6m: 

- D9ng ca chinh: AC 300 k \V, 800/l600 \'g/ph, 
- Plumb ella. 
- I lQp giam toc ba long boi trun bAng be chiu. 
- Kh6p rang co ranh then 248 mm P.C.D. 
- Cac thict bi an (Oan, cong tac hanh trlnh: 

+ Dung cuoi khi nang (<;ti chieu eao H = 2755 em. 
+ mt'ng khdn cAp phia tren t':li cilleu caD II = 2765 cm. 

- Thiet bi rna hoa. 
- C6ng liic !t.re ly tam. 

Bao \'~ giai h .. ~n qWI ttic khi n = 115r;(.n~rn' 
1M: Dong co truycn d9ng clla cu cau. 
PG: May phat xung ph,in hoi t6c dQ. 
BRI, BR2: Hai phanh thu)1 ltfc, dang phanh rna way chicu (k~p C~( trl,lc d¢ng co khi mat 

dien). 
RHC: Bo chinh luu. 
FRNl: I3t;i nghieh luu. 
SI: Cong tftc to cfip nguon vao bQ chinh hru. 
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HCMI: Cong tile to chinh cap ngu6n cho dqng co. 
HBIA, HBIB: Cong tac to cap ngu6n cho phanh so 1, s6 2. 
MS, HMCIX: COng tic to trung gian. 
HOS, BOS, HETS, EMSXI· 6: Oic cong tic to trung gian bao v¢ m6c ch{lm dinh, qua 

toc dq, m6c chi;l-m da't va cac tr{lng thai dimg khAn cap. 
EMSX: C6ng tic to dUng khan cap. 
IPBI- 6: 6 nut dtmg khan cap (0 cabin v~n hanh, hqp v~n hanh gian, ti'L di¢n bu6ng may, 

chan de). 
41.1: C6ng tac hanh trlnh tac difng khi chieu cao nang bang 27,65 m. 
41.2: Ngat hanh trlnh dUng A. 
11: Ngat himh tdnh bao v¢ qua toc dq tai nang. 
WB0468, 0370, 0372: cac dUu fa cua PLC c1lp ngu6n dQng co tai, phanh. 
WB0772, WB0047: Ok dau vao cua PLC tfn hi¢u dimg chinh xac. 
MC-A: Tay dieu khien (co 5 vi tff phia nang, 5 vi trf phia h<;t va vi tff 0). 
WB 0710: Dau VaG cu.a PLC tin hi¢u chicu nang, h;:t hang. 

11.3.2. Nguyen Iy hoc;" di;\ng cua so d6 di;:n dii!u khiEin co cau ncng hQ hang 

Sau khi dii thl!c hi~n day du cac thao tac cap ngu6n cho toan bQ dn tfl,IC va xac dinh tr{lng 
thai co th61am vi¢c bang cac den hi¢u tren ban dieu khien, n€u khOng co sl)" co gl thl phfa cao ap, 
ngu6n di¢n dieu khie:n, dQng l,!c da: duqc citp de chb hoat dqng. 

Dua tay dieu khi~n MC-A tien hay lui lIng vai chieu hi:l hO{lc nang hlmg ==:> dau vaG B07l0 
h01c B0711 = 1. PLC xU ly va cdp tfn hi¢u dicu khien bq nghich lUll PWM cho ra di¢n ap u-ng vm 
chicu quay thui!n ho~c nglIqc cua dqng co. Luc nay neu khOng co st,r co tiT b¢ bien deli va cac ngat 
hanh trinh dii neU trcn chua tac d¢ng, khbng can nut dUng khAn cap nao, PLC SI da: lam vi¢c thi: 
MS(61 - ID) = I; BSI(61 . 3D) = I ==:> Cap ngu6n 380 V cho m{lch phanh di¢n-thuy rllc. Dong 
thoi Uun cho tiep diem thuang md aMS(32-IB) dong li:li. Mat kh<ic, luc nay do PWM(32· IC) = 
I (do bQ bien d6i lam vi¢c blnh thuang) \'1t aSlX(32 - ID) = I (uo role SIX, dau fa B046C = 1 
co di~n). COng tac to SI(32-ID) co di¢n dong tiep diem chfnh i:J mach dQng h,re al(16·3C) cap 
nguon 440 V, 3 pha cho bq bien tan PWM. Dong thoi dau ra B468 :::::: I ==:> HMCIX(I09-4C) = I 
~ aHMCIX(32 - 58) = I ~ e6ng tac to HMCI(32 - 5D) = I ==:> cae tiep diEm chfnh 
AHMCI(18 . 5A) = I cap ngu6n di¢n ap co tan so thay doi phia sau nghieh lUll PWM VaG d(lng 
cO truyen d¢ug. 

Dong co quay v6"i chiEu d~t tmoc va co toe dq phu hqp voi tf{lng thai dieu khien. Thie't hj 
rna ho{t tuy¢t doi 8 bit c6 nhi~m vu rna hoa vj tri ciIa tay di~u khi~n cap 8 bit tfn hi¢u dJ!.t toc dq dua 
vao dau B070 - B077 ci'La kh6i PLC, PLC xu 1y, cap tin hi¢u ra dieu khien bq nghich luu PWM 
dicu ehinh d¢ fQng cua xung dicu khien sao cho dau fa cua nghjeh luu la ngu6n di~n ap co tan so 
phi.t hqp voi toe d9 d~t. D~ tang tfnh ehfnh xac, h~ thong duqe xay dl.Jllg theo so' do m{lch kin voi 
may phat xung 

PO dong vai tfO ta kh<lu phan hoi t6c d9. Trang qua tdnh thay dcii toc d(l eao xu6ng toc d(J 
thap han (xiiy ra qua trlnh ham tai sinh) b9 di~u khi~n PLC tt,r dQng c:fp tin hi¢u ngat di~n eOng tac 
to SI (tMng qua tiep di~m PWMX) va cap di~n eho e6ng tac to S2(32 - 2D) ==:> aS2(17 . 3D) = 1 
tra nang luqng vt' luoi qua di~n tra n;:tp RI, R2, R3. Sau khi qua tdoh ham tai sinh ket thuc, cOng 
tat to SI co di¢n tr6li:li va eOng tac to' ham S2 m.1t di~n, dQng cO lam vi¢e blnh thuang 0 toe d9 xac 
l~pm6i. 
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11.4. TRUYEN DONG DI~N V A TRANG B! DI~N DI~N n) DIEU KHIEN CO CAU DI 

CHUYEN CHAN DE CAU TR~C GIAN QC 

Diu t[\lC uU'qc doln u9ng 6 hai d(lng co' 6 moi chan du tn,lc (t6ng 1£1. 8 dong co') trong khi 6 
moi chan c6 2 trang 4 banh xe d&n dong, 4 banh xe a moi chan duqc bo tTf theo ki€u kel cau can 
b~tng. So do di¢n nguy~n 19 dieu khien cC1 cau di chuye:n chan de diu trl;lc gi~m QC dUQ'c bi6u di~n 
tren hlnh 11.5. 

Thiel bj di chuy~n cau trl;lc bao gam: dQng cO di~n kh6ng dong b9 r6to long soc. AC 11 
kW; 1170 vgJph vai phanh ilia mQt chi~u . 

H(Jp giam toe 3 cap hoi trun bE dau. Banh xe dAn dl>ng 8 chiec, Mnh xc hi dQng 8 chiec. 4 
den quay ci.nh haD sang khi can tIl,lC di chuy~n. 

11.4.1. Chuc nang cac phcin til trong sO de; di(in nguyen Iy 
GMCl: C6ng tic to cllp ngu6n cho 8 d9ng Cd GMl- 8. 
6TR 3S0C/220 V; 1 kVA: Bien ap m9t pha cap ngu6n cho m~ch phanh eei khi cho CO' cflu 

di chuyen chan de. 
lSR~lSR: Oiu chinh lUll dip nguon U ::: 90 V DC cho d.c cUQn phanh. 
GMBl~ 8: 8 cll¢n phanh di¢n~thUy hlc m¢t chi~u. 
GB: Cong d.c tc1 m()t pha cap ngu6n cho m'olch phanh. 

25MCCB: Aptomat cap nguon cho m~ch phanh. 

97MCCB: Aptomat cAp ngu6n cho mach den tin hi¢u. 
GAL!\1: Cbng tic tc1 cap di¢n cho 4 den tin hi¢ll. 
GL 1~ 4: 4 den baa hi~u tr<;tng thai di chllytn clla chiln M. 
MC~B: Tay dieu khien ben ph,li (trang cabin dieu khien) 11 vi trf. 
7CS: C6ng tae chQn che d¢ dieu khien (t<:).i cabin - tu hQp v~n hanh congson). 
GTHR1~ 8: Rale nhi¢t baa v~ qua tai 8 d¢ng ca truyen d¢ng. 

11.4.2. Nguyen Iy h09t dqng cua sO do di~n dieu khi~n co cau di chuyen chon 
de c6u tn,lC gidn QC 

1. Che'dQ v(in hiinh di chuye'n chan dl tt;li cabin die'u khien 

Che d<? CAB cua eong tac 7CS (ban di~u khien phai) lam eho tin hi¢u WB0715 = 1, PLC 
xu ly va cap tin hi¢u khoa lien dQng che dQ v~n hanh dl ehuy6n l~i cabin phl,l. 

Dua tay dieu khien sang phai, tCn hieu cam nh~n chieu WB713 = 1, PLC xu 1y tin hi¢ll 
va dip l~nh dicu khien eho bl) ngh~eh luu INV 1 cap di¢n ap ra thea thtl tl! pha nha:t dinh. Dong 
thai d.c tin hieu ra B0469 = 1, B0371 = 1, B0388 ::: 1:::::> cong tic tc1 HMCIX e6 di¢n :::::> tie'p 
diem aHMCIX(32 - 5D) ::: i:::::> cong tae ta3 c,!c HMCi(32 - 5D) = I:::::> dong tiep di~m chrnh 
A(18 - 5C) a m<;tch dong i'!c dip ngu6n cho 8 dQng CC1 GMl- 8. Tiep diem phl,l aGMC1(32 - 58) 
= 1 dong 111<l.y ph'\.t xung PGl. Tiep diem phu aGMCl(92A - lA) ::: 1 :::::> dall vao B0363 = 1 
(cap tCn hi~u vao hio tr~ng thai CC1 eilu di chuyen hOl;lt d¢ng). 

D~ll ra B0371 = 1 =? cong tac tc1 GB(93 - 4C) c6 di~n:::::> tiep di6m aGAL1\1(48 - 3C) = 
1 Hun cho 4 den hi¢u GLl- GL4 sang baa hi¢u call tnJc dang di chuytin. 

Vi¢c dieu ehinh toc d¢ di chuyen xe duqc thlfc hi¢n theo nguyen ly tuang tlf cua co cau 
na.ng hl;l hang, tr<;tng thai cua tay dieu khien duqc ma hoa thanh 8 bit (nha thiet bi rna hoa tU'y¢t 
doi) dua vao 8 bit ddu vao eua PLC B0708 - B0707F; PLC xlr Iy va cap tin hieu dieu khit';n nghich 
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luu PWM INY 1, dieu ehC' d6 rQng eae xung thleh hqp dtp di~n ap, tan so ra phil hc;1p voi toe dQ 
11~t. 

Khi thay d6i t6c d¢ di ehuy€n tlr eao xu6ng thllp xay ra qua trlnh ham tai sinh. H¢ thong 
tll dQng tni nfll1g luqng ve lUDi qua cae di¢n tn1 RI. R2, R3 (tuang tl! vc'1i co ea'u nang h'.l hang). 
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2. V{in hanh tlJi cabin phI! (Htjp die'u khiln lI{in hanh congson). 

T<;ti cabin di~u khi~n, xoay cbng d.c 7CS v~ nac REMOTE, len cabin ph1,l va nhan nut b~t 
nguon di~u khien "CONTROL-ON". Nut an 16BS, l7BS la nut v~n hi"mh di ehuyen can tr1,le 
sang trai, phili. (] che d¢ v~n h~l.llh nay bu¢c nguoi di~u khiEn phili gift nut an trong qua trlnh di 
ehuyen va dUng khi khbng an nut. Nguyen ly hOii't d¢ng eua m<;tch di¢n tuang t1,1' nhu che d¢ v~n 
hanh t<;ti cabin ehinh. Tuy nhien, toe di) di ehuyen chan de la eo djnh va bang 50°10 toe d() djnh 
mue. 

11.4.3. Cae eh~ de;; boo v~ 
Bdo l'¢ hanh trinh cuol duiJng ray: 

Cau tn.le duqe trang b~ 4 din giiun eMn t<:Li 4 ehan dc, tai day e6 cae ngat hil.Oh trlnh tac 
d9ng dUng cau tr1,le khi het ray ho(l.c va chii'm vai nhau. 

Bdo v¢ qua rai d¢ng Cd truye'n d(ing: 

GTHRl- 8: Die tiep diem clla rale nhi¢t di)ng co GMI - 8 khi e6 s1,1' co. 

B0368 - B036F: Cie Mu vao nh~n ttn hi¢u qua taj di)ng co GMl- 8. Khi co S1,1' co (qua tiii 
ca.c d¢ng co truyen di)og), rale nhi¢t GTHRl- 8 tac dQng Mu vao B0368 - B036F = 1 ==:> eap tin 
hi¢u cat ebng tk to chroh GMCI va cong tac to phanh GB ==:> dUng di ehuy~o diu tn~e. 

Bdo v¢ an toan, dUng chinh xac: 
Cae el1i)n phanh I ehieu GBI - 8 dlrqe cap dien d6ng thO'i vai cae dQng co truyen d9ng ==:> 

nha tn~e d9ng ca. Khi cae eU9n phanh nay mat di¢n tae d9ng kE;P eh~t tnle d9ng ea. 

11.5. TRUYEN IlONG IlI~N vA TRANG Bi Ill~N - IlI~N TlI IlIEU KHIEN CO CAU XE 

CON CAU TR~C GIAN QC 

11.5.1. Chlle nang cae phOn tll trong sd do di~n nguyen Iy 

SCI do di¢n nguyen 1y di~u khic'n CO' CilU di chuyen gian cau trl;lc QC duqc bi~u dien tren 
hloh l1.6. 

TFIM. 
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TIM: Di)ng co twyen d(>ng ehlnh P = 75 kW. 
NTC: Nhi¢t di¢o tro. 
PG: May ph<it xung. 
TBIM: Phanh di¢n thuy 11,l'e. 
TMC1: Ticp diem cbog t,k to TMCI e.1p nguon cho TIM. 
27MCCB; 3lMCCB: Aptomat e6 role nhi¢t cap ngu6n cho euyn phanh TBIM va quat 

TB, TF AN: Tiep dit'im clla cong.tac to' cap ngu60 eho cu¢n phanh va quat lam mat. 
MC-C: Tay trang dieu khi~n ben trai 11 v~ trL 
TMCl: CUQn hut cbng tac to chrnh cap nguon cho TIM. 
TMCIX: Rale trung gian dieu khi~n TMCI. 
TB, TF AN: CU9n hut clla cong tac to' cap ngu6n m~ch phanh, qu<.tt lam mat. 
TELSl, TELS2: Rale trung gian bao tr<:Lng thai dUng xe con cuoi duemg ray. 
44.1,44.2: TiEp di6m thuemg mo ella cae h<:Ln v~. 
a27MCCB, a3lMCCB: Tiep ditim rale nhiet clla cae aptomat 27MCCB, 31MCCB. 
TEeD: Bt> rna hoa tuy¢t doi 8 bit. 



11.5.2. Nguyen Iy hOQI dQng eua sa do di~n 

Giang nhl1 doi vui cO' criu nang h<;l hilllg. 

Khl d\.ta tay oieu khi~n theo chicu licn va Mn vi trf 1. Tin hi¢u vao 80740 = 1:::::> B046A, 
80370, B037A := 1 => rale TMCXl co oien => aTMCIX = 1::::> AMCI ::: 1 => c1fp di¢n eho 
dqng cO' truyen d('mg chinh (v61 bien dQ dii;n ap. tan so phil hqp voi toe dQ di).t). 80370 == 1 => 1'8 
= 1 => ATB = 1 => CUQll phanh. TBIM co dien nha true dQng CC1 => dQng CCI dl1qc gia toe den 
toe d9 1. B037A = 1 => TFAN = 1 => ATFAN = 1 =:> qU"!-t TFlM hO<:lt dQng lam mat d<)ng co 
TIM. 

Khi dua tay trang dicu khien len cae toe dQ cao hem, thiel b~ ma hoa Shit TEeD ca'p 1 t6 
hqp g6m Sbit toj cae dau 'lao 80370 + B0737. Khai CPU xu ly tin hi¢u va cap tin hi¢u dieu khiiin 
tOi be) nghtch lUll INV2 sao eho dien "p. tan )'0 ra thich hqp. Khi dua lay £lieu khi~n tu vi trl toe d9 
cao ve vi trf toe d<) thap, xuy ra qua trinh ham tai sinh, dong cO tra nang luqng v~ hcai qua cac di¢n 
trd R1, R2, R3 

11.5.3. Cae ehe dQ baa vii 

Baa ve ngat cu6i duang ray duqc thl)C hi¢n bang cac ngat h~l.llh trlnh 44.1; 44.2. Khi cac 
khoa gi(Ji h';ln nay tac d¢ng ~ role TELSl, TELS2 co dien ~ aTELSl = 1 ~ B0048 = 1; 
aTELS2 = 1 ~ B0046 = 1~ PLC cap tin hi~u ngat ngu6n lam vi¢c clla dt)ng ca. Ngoai ra, vi¢c 
t1,l dQng giam toe gan cuoi duong ray duqc tht!c hi¢n nha thiet bi rna hoa cap tin hi¢u vao b¢ 
nghtch hru INV2, ulp di¢n ap, tan s6 n';lp vao uQng co sao cho toc d¢ giam di khi gan h€t hanh 
trlnh. 

Bao v¢ dQng co truyen dqng. 
Bao v¢ an toan bitng phanh dia thu)' h!c xoay chi~a. 
Baa v¢ qua tai bang nhi¢t di¢n tro NTC. 
Baa v¢ qua tai cUQn phanh TBR va qu~t lam mat TFlM: duqc th1)c hi¢n bang role nhi¢t 

cila aptomat 25l\1.CCB Ya 31J\.1CCB. Khi xay ra qua tai a27MCCB, a31MCCB tac d9ng ~ dau 
vao B035C, B0333 dao tn~ng thai ~ cap tin hi¢u baa sl) c6 va dung toan b9 hO';lt d(?ng eua ca cau. 

11.6. TRUYEN DQNG DI~N vA TRANG Bi DI~N - DI~N TU DIEU KHIEN CO CAU NANG 

H'" GIAN (CONGSON) CAU TR~C QC 

11.6.1. Chuc n6ng cae phon tv cua co cau nang hQ gian c6u trvc QC 

Sa do di¢n nguyen 15' diEu khi€n cet cau nang h~ gian cau tr\lc gian QC duqc bieu di~n tren 
hlnh 11.7. 

Co cau di chuyen xe con va nang h~ gi~m (cbngson) c6 dij.c ditm chung ta d9ng ca truy~n 
dQng clla hai Cd cau nay duqe cap nguon tU be') bien tan INV2 FRN90 VG75-4. Dt)ng co truyen 
dQng co dlU nang h<:,- c6ngson lam vi¢c 0 che d9 ngan h~n do vi¢c nang h~ congson duqc th1)c hi¢n 
khi b~t driu hoi.\c kel thuc qua trlnh lam hang. D6i vm. dt)ng cO truyEn de')ng cho Cd cau di chuy~n 
xe con vi¢c dieu chinh toc dQ, dao chieu duqc th1)c hi¢n bang ray trong di~u khi€n ben tnii (trong 
cabin chfnh). 

DQng Cd truyen dqng: dQng co di be') rota l6ng s6c P = 55 kW, n = 1500 yg/ph. 
Phanh rna thuy lI,rc xoay chi~u: Udm = 380 V, m6men phanh T = 113 kg.m, banh phnnh 

= $450 mmx20 mm. 
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Hillh 11.6, Suda Ji¢/1 /lguyen 15' die'li khifii, ("unill di chuyell xe Cnil Cd'1I frl.lC QC 



H¢p giam toc 3 cA'p, b6i tran b~ dau. 
Khap rang co ranh then: 244 mm P.C.D. 
Phanh khAn cA'p: m6men phanh T = 18817 kg.m. 
Tang trong tbi quan cap: 900 mm P.C.D. , , o do trl,lc: 6 do Ian hlnh cau. 
Olc thiet bt an to~l.fl: 
C6ng tac hanh LIlnh 48.2: gioi h<,ln dUng phia tren. 
C6ng tac hanh trlnh 48A.2: gi6i h<:Ln dUng phfa tren. 
C6ng Hl.c hanh trinh 48.3: vi trf nam ngang c6ngson. 
C6ng tac hanh trlnh tr<:Lng thai vao khap then cai. then cai nang then cai h<,l. 
Thiet bt rna hoa: DUng h<:L sau khi moc cAu an khap M114A, h<:L ch~m (giam toc khi 

c6ngson gian nim ngang) M1148,9. Nfmg cM,m (giam toc khi c6ngson gAn thAng dUng) M1142,3. 
Dung cu6i khi nang M1140,1. 

C6ng tic l,!c ly tam: tac d(mg khi n = 115%ndm bao v¢ qua toc khi lam vi¢c. 
BIM: DQng co truy~n dQng tr6ng tbi nang h<,l c6ngson. 
BTHS: Nhi¢t di¢n tra NTC. 
PG: May phal xung. 
BMCl: C6ng tac to' cap nguon cho IBM. 
BBRl,2: Phanh dla thuy h/c xoay chieu. 
BBl,2: C6ng tac to cap nguon cho hai cUQn phanh BBRl,2. 
28,29 MCCB: Aptomat (co pMn U! dot nong) c:fp nguon cho hai cu¢n phanh). 
BFIM: QU<:Lt lam mat dQng co BIM co Udm = 380 V, Pdm = 0,27 kW. 
32MCCB: Aptomat cap ngu6n cho qU';lt BFIM. 

+ M~ch dieu khi~n: 
BMCIX: Role trung gian dp nguon cho c6ng tac to BMC1. 
BELSl,2: Role cap tin hi¢u dUng cu6i cung khi nang h<:L c6ngson. 
BOS: Role dp tin hi¢u qua toc toi nang congson. 
5BSL-B0411: Nut lfn sang b~t ngu6n dieu khi~n. t<,li cabin phl,l (v~n hanh gian). 
14BSL-B0412: Nut lfn ngat ngu6n dieu khien. 
12DSL-B0413: Nut a:n sang v~n hanh nang h<:L congson. 
12BS-B0415: DUng nang. h;;l cOngson. 
48.4-B0421: DUng cu6i khi nang. 
48A.4-B0426: Dung cuoi hanh trlnh khi nang. 
48.5-B0422: DUng cuoi Mnh trlnh khi h<,l. 
48A.4-B0427: DUng cuoi Mnh LIinh khi h;;t. 
48.2: DUng cu6i khi nang (muc khin cap). 
48A.2 DUng cuoi khi h<,l (muc khin cap). 
11: C6ng tac ll!c ly tfun. 
28 MCCB, 29 MCCB, 32 MCCB: cac tiep ditim clla role nhi¢t trang cac aptomat dp 

di¢n cho cu(m phanh, qU;;tt lam mat bao v¢ qua tai. 

237 



238 

0, 
~..: 
"~ 

~ i , 

~~ 
~ ~~ 

~{-
~~ 

, 
III 

i j 
> • 
" . - -<ID--

~$: • ., 
o~ 

.~ 

"~ •• N~ 

~~ < 

, 
- -W-

l-
, - ::6= 

~ 

-!!l ~ .=----<D-o ~ , ~ 

iii i3 0 -®-, 5 

~~~ 0 

,.ffi-
I C'; - in-
~ 

'I~ ,I" ~'" 
'I~ , ~ 

'i~ 
rnl , 
iii , 

- , 
iii • - , 
iii i - , 
iii i -

, ~ 

iii ~ 
~ 

j ~ - , 
~ III ~ , 0 · 0 iii ~ , · iii ; 

0 iii 
!-L · IE 
! · IE £L2 
!-L · IE 
!-L 0 iii ! 

£L2 
o ~~ !-L - 'd~ 

~ 
@J 

~ 

Hlnh 11.7. So dO di¢n nguyen ly dieu khiln cd cait nang hq cOllgson cdu 
frl!C QC 



11.6.2. Nguyen ly hOQ! diing 

Vi¢c v1.ln hanh may nang h;:t gian cAU l11,lc duqc thlle hi¢n t",i cabin ph",. Qua lrinh nAng h", 
dien ra tl! d90g vm thai gian t6i da Ill. 5 phllt. Ngub'i v1.ln himh chi dn bilffi nut cifp tin hi¢ll nAng, h", 
gill.n. Co cau nang h", giaD co che d9 khoa lit!n d9ng vai cae co C<lll khac, do do chi duqc v~ hanh 
nrmg h<;l gi~m khi cae co du khac ngUng Him vi¢c, xe con duqc nea gill' dung om quy d~nh. 

Truac khi len cabin ph!.!, nguai v~ h~mh bul,lc phai thao tac cifp ngu6n di¢n cho to~lO bl? h¢ 
th6ng thea quy rrlnh dJ nell. T",i cabin phl,l, nMn nut b1.lt ngu6n dieu khien ISBSL, ngu6n dieu 

khien da: duqc cap, den baa "c6 thi Him vi¢c" sang. An nut h<:l can glaD 13BSL ==> 80414 = 1. Neu 
khOng co sJ! co nao, khai PLC xu ly va cifp ra cae tin hi¢u: 

80468 = 1 ==> rale MBCIX co di¢n ::::> dong tiep di6m aBMCIX = 1:::::> cang tac to 

chfnh BMCI co di¢n :::::> ABMel = 1 cap nguon 3 pha tir bi? nghjeh luu eho d<)ng co tai ehinh 
BIM. 

B0379,80373 :::: 1:::::> eong tae to BBI, BB2 eo di~n dong cae tiep diem ehfnh eap di¢n 
eho hai eUQn phanh BBRI,2 nM tr!,le dQng ca BIM. DQng eO duqe gia toe va quay vai ehieu keo 
eap h" can gi~m. cae ti~p die'm ph!,l aBBI, aBMCI, aBB2 :::: I dp tin hi¢u ve tr"ng thai lam vi~e 
eua dQng ca eo phanh vao khoi PLC qua eae dau vao B0342, B0343, B03SF :::: 1. 

B037B :::: 0:::::> e6ng tae to BFAN e6 di~n :::::> ABFAN = I:::::> eap ngu6n eho qu"t lam 
mat d(lOg eO ehfnh ho"t dQng. Tren ban diell khien, den bao "h" gi::1.0 cau" sang. Toe d<) na.ng gian 
duqe di~u ehinh tJ! dQng sao eho qua trlnh gia toe, giiim toe xay fa tran lang, kh6ng ga.y ra rung 
dQng eO khf. Thiet bi rna hoa vj tei dua ve PLC ttl hqp tin hi~u 13 bit vao bt? nghjeh luu, dieu ehe d(l 
fQng xung va soludng xung rna eae van ban dan sao eho di¢n ap, tan so ra tuan thea thu!).t toan toi 
uu nhat djnh. Khi da: h" xong gi~m. cae ngat hanh tftnh 48.S, 48A,S tac di?ng :::::> B0422 :::: I, 
B0427 :::: I, 48A.2 :::: 1:::::> role BELSI e6 di¢n :::::> tiep die'm aBELS2 :::: I:::::> B0049 :::: 1. PLC 
nMn tfn hi~u vao. xu IS' va c<ip tin hi~u fa B0046B, B0379, B0373, B037B = O. cae role, eong rae 
to BMCIX, BBI, BB2, BFAN = 0 (mat di~n). 

BMCIX :::: 0:::::> aBMCIX = 0:::::> BCMI = 0:::::> ABCMI = 0:::::> ngat nguon t6i hai 
eUQn phanh BBRI, BBR2 tae d~'mg k~p eMt tfl,le dQng CO". COngson dUng l"i a vi trf D<lm ngang, 
nhat nut 14BS dp tin hi¢u khoa bim Ie an kh6p eua eongson. 

11.6.3. Cae ehe dQ boo v, 

Cac boo v~ htlnh trinh nang ht;l: 
Duqe thJ!e hi¢n nha eae ngat Moh tfinh dUng euoi nAng. h" 48.4, 48.S, 48A.4, 48A.5, 

48.2, 48A.2. Khi vi tfi e6ngson dii nam ngang, ho~e tha.ng dUng, e,k e6ng tae nay tae dQng eae tin 
hi¢ll vao B0421, 2, 3, 6, 7 = I ho~e B0049, A = 1. PLC xu Iy cap tin hi¢u fa ngat nguon ci'la 
nhiIng cong tic to chinh eap ngu6n eho d9ng ca, phanh CO" khi tac dQog dUng hO""t dQng ella eo du. 

Bao vf dtlng Cd truye'n dtlng BIM. 

Boo v¢ an toan: su dl,lng hai phanh dIa thuy fI!e way ehieu BBRI, 2. Hai eu(ln phanh nay 
duqe dp di~n dong thai v6i d(.lng eo va k~p ch~t tf!,le d(.lng CO" khi mat di¢n. 

Boo v¢ qua toc (bdng cong tac l,!c ly tam 11): Khi toe dC) nAng h,! eongson tang d<)t ng<)t 
bang 1 15%ndn" cong lae ly tAm 11 tae d(.lng :::::> fdle trung gian BOS eo di¢n :::::> aBOS = 1::::> 
B0047 = 0::::> PLC dip tin hi~u ngUng ho,!t d¢ng. 

Bdo v¢ qua tai: Bang nhi¢t di¢n tra NTC mac tIVe tiep vao b¢ ngh~eh luu INV2. 
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Bdo )I~ qua tdi cU{Jn phanh, qUf!.t liim mat: Khi cu(m phanh BBRI, 2 ho;)c qu~t BIM bi 
qua tai ti~p di~m role nhi~t cua cac aptomat 28MCCB; 29MCCB; 32MCCB tac d¢ng lam d.c tfn 
hi~u va~ B0350, B0330, B0334 = 1:::::) PLC ca:p tfn hi¢u ngimg ho~t d¢ng cua h¢ thong, chi cha 
pbep ha~t d¢ng [TO l~i sau khi kh<lc phl,lc xang 51! co. 

11.7. THIET B! PLC SU DVNG TRONG H~ THONG OIEU KHIEN CAU TRVC GIAN QC 

B¢ dieu khien 16gic kha trlnh si'r dl,lng trang h¢ thong la b9 dieu khi~n MICREX - F do 
c6ng ty di¢n tu FUJI cua Nh.(lt san che t~o. Do trang h¢ thong du trl,lc co so luqng cac tin hi¢u 
dau vaa (thu th.(lp tu cac cam bien, ngat cuoi Mnh trinh, cac tay dieu khien ... ) va soluqng cac tin 
hi¢u ra (cap cho cac rale, cac cong uk w ... ) la rai Ian n~n h¢ thong si'r dl:mg m¢l m~ng PLC Cl,lc bi? 
bao gam cac m6dul vao I ra xu 19 tin hi¢u theo sa do a hlnh 11.8. 

Chue na.ng ella cae khoi trong sO' do cau true m~ng PLC 

Sa do cau truc m~ng PLC cua hQ du tr1,lc QC duqc bi~u dien tren hlnh 11.8 vai cac phlln 
tu chinh nhu sau: 
70S (proces~or unit): Kh6i xu 19 trung tam, c6 dia chi ADD = O. Kh6i nay gam c6: 

- 3 modul tin hi~u van 24 V DC, trang d6: 
+ moduli: c6 32 dau va~ so, dta chi WBOOO .... WBOOl, duQ'c bi~u dien tr~n hlnh SH 72, 

73. 
+ madul 2: c6 32 dau vaa 56, dia chi WB002 .... WB003, duqc bieu dien tren hlnh SH 74, 

75. 
+ modul3: co 16 dau va~ 56, dia chi WB004 duac bieu dien tren hlnh SH76. . . 

- 2 modul tin hi¢u ra, trang d6: 
+ 1 madul tin hi¢u ra kieu transista c6 16 tin hi~u (0,5 A / I PT), dja chi WB005, duQ'c 

bi~u dien tr~n hlnh SH78. 
+ 1 modul tin hi¢u ra role c6 16 tin hi¢u (2 A / IPT), dja chi WB006, dUQ'c bieu dien tren 

hinh SH79. 

- 2 modul bien d6i tin hi¢u tlIang tl! / so (A / D), mOi madul c6 4 tin hi~u 

(± 10 V), dja chi WB007 .... WBOl4 duqc bieu dien tren hlnh SH80, 81. 

- 1 modul 1/ F, dja ehi WB0l5 .... WB022, duqc bieu di!!n [Ten hlnh SH66. 
RMI: Khoi PLC thanh phan c6 dia chi ADD = 40, bao gom 8 madul: 

- 6 madul tin hi¢u vaa 220VAC, moi modul c6 16 dau vaa so, duqc bieu dieD tren cac 
hlnh SH96, 97, 98, 99,100, 101. 

- 2 madul tin hi¢u ra 220 V AC, mOi modul c6 16 Mu ra d<,tng tiep diem. 
RM2: Kh6i PLC thanh phiin, dja chi ADD = 30, bao gam 9 moduI: 

- 7 modul tin hi¢u va~ 220 V AC, mOi madul co 16 dau vaa so dUQ'c bieu di~n tren d.c 
hloh SH87, 88, 89, 90, 91, 92, 92A. 

- 2 modul tin hi~u ra d<,tng tiep diem, m6i modul c6 16 tin hi~u ra (0,5 A/I PT), duqc 
bieu di!!n tren cac hlnh SH93 va SH94. 

240 



, 
fu 

fj~ 
~" 

, 
fu ~~ 

0 , I ~ , 
~ 

, - , 
~ 

I ~ ~ , 

, ri 
" , 

" ~ c 

fu ~ I , 
~ , 

'-------

~ ~ 
~' 

, 

~ ~ 

~ 
? 

, 
~ 

, ~ 
" 

I 
J 

h~ 
, ~ I , "'_ , , 
! ~i 
'" ~ .'-, "' 

" , 
~ I 

, ' 
I ' 

Hill" 1 1.8 S(I,hi' cdu tnie II//i //lang hI! fhdllg dii'll kllil;'1 dllllK PLC ("(ill lnJc QC (0.5 
1111 PT! (/'We /)i/II diJIl tn;1I ((ie !linli SII /09 \'(1 SllllO. 

241 



RM5: Kh6i PLC thanh phan, d~a chi ADD = 76 baa g6m 6 modul: 

- 3 modul diiu vao 220 VAC, m6i modul co 16 tin hi¢u vao s6 (d~a chi WB076 - WB078) 
dUQ'c bi~u dien tn?n cac hlnh 8H138, 141 va 142. 

- 3 modul tin hi¢u ra, [fang do: 
+ 2 modul trn hi¢u ra role, moi modul co 16 tin hi¢u ra (2A I 1 IT), dia chi WB079 ~ 

WB080, dUQ'c bieu dien tren cac hinh SH147, 148. 
+ 1 modul tin hi¢u fa transi~tor co 16 tin hi¢u ra (0,5 A I 1 PT), duqc bieu di~n tr~n hlnh 

SH149. 

RM6: Kh6i PLC thanh phan, di<:L chi eH = 70, lam nhi¢m VI,I thu th1).p tin hi¢u tic ban di~u khi€n 
ben phili cua nguai v~n hanh, baa gam 2 modul tin hi¢u vao so WB072 va WB073, 

RM7, RM8: Khoi PLC thanh phan, dja chi eH = 72(RM7) va CH = 74 (RM8), lam nhi¢m vl,l 
thu th~p th6ng tin tic ban di~u khi€n ben tnii clla nguai v1).n hanh, mlii khoi baa g6m hai modul tin 
hi¢u vao 24 V DC, moi modull'.l-i baa gam 16 tin hi¢u. 

RM4 (graphic monitor display): man hlnh hien lhi baa tr<:Lng tMi ha~t dOng clla can tn,lc, c6 dia 
chi ADD = 98. 

INV1: b!) bien Hin s6 1, dia chi WBI00 - WB117, dUQ'c bi~u dien trcn hlnh SHI8. 

INV2: B¢ bien tan s6 2, dja chi WB140 - WB157, duqc bieu dien tn?n hlnh 8H26. 

Ngoai ra, vi¢c lien l<:Lc gifra CPU cua PLC va man hlnh hien thi, baa 16i lam vi¢c va hai b6 
nghjch luu INVl, INV2 dUQ'c thvc hi¢n thOng qua dub'ng cap quang va qua khoi giao di~n T -
LINK. Toan b¢ quy trlnh cbng ngh¢, chuang tdnh ho~t dOng cua cau tn.Jc da: duqc l~p trlnh va cai 
di!.t. Tuy nhien, nguai sir dl,lng co the kiem tra, thay deSi tbOng s6 bang each ghep n6i v6i may tioh 
x<ich tay (LAPTOP) voi CPU cua PLC qua giao di¢n co san RS232. Sau day ta se tien hanh tIm 
hieu ky han ve ky thu~t dieu khien PLC cua du tTl,lc. 

11.8. DANH sAcH cAc yiN HI~U V Ao / RA CO BAN 

Do s61uqng d.c tin hi¢u vao s6 va (in hi¢u fa la r1ft 100 ncn ta chi th6ng ke l<:Li mQt s6 cae 
tin hi¢u vao I ra CO" b.3n [fong hO<:Lt d¢og cua du tTl,lc. Danh sach cac tin hi¢u dUQ'c trlnh bay mQt 
cach CI,I th~ trang cac bil.Og 11.1, 11.2, 11.3. 

- Bang 4.2: Danh sach cae tin hi¢u va~ / ra co ban cua bQ PLC trung lAm 70S. 
- Bang 4.3: Danh saeh cac tin hi¢u vao / fa co ban cua bl! PLC thanh philn RMI. 
- Bang 4.4: Danh sach cac tin hi¢u vao fa co ban cua bQ PLC tbanh phan RM6. 
- Bang 4.5: Danh sach cac tin hi¢u vao I ra co ban cua b!) PLC thanh pMn RM7, RM8. 
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Bang 11.1. Cae tin hi~u vao I ra ella khoi PLC trung Him 70S. D~a ehi ADD = O. 

Dia chi I/O 
Muc di~n Vi tri LOO;litin Y nghia I1o~t d(lng ap bim ve hi~u 

BODO I 24 VOC SH72 
Ofr Ji¢u dong b(l toe dQ 

Wi ehfnh bi lui 

BOOI n! nt nt 
Ofr li¢u d6ng b¢ toe do 
toi ehinh binh thLJOng. 

Oil li¢u d6ng b(l tde d(l 
BOO02 toi ehinh 13 bit, a bit 

+BQOOF 
n! nt n! 

phat hi¢n vj lrf 

Toe d9 di ehuyen xe 
BOOla n! nt 73 can bj lui. 

Toe d¢ di ehuy6n xe 
B0011 nt n! n! can binh thLJang. 

BOO! 2 Dil li¢u dong bQ toe d¢ 
.;. BOOIF nt nt n! 

xe con 13 bit, a bit 

B0020 I 24VOC 74 Oil li¢u d¢ng b¢ toc d¢ 
nang hi.1 eOngson bj lui 

Ofr lieu dong b¢ toe d¢ 
80021 nt nt nt nang lW e6ngson binh 

thLJC1ng. 

Oil' li~u dong b¢ toc d¢ 
80022 nang h~ 

nt nt n! 
+ B002F e6ngson 

13 bit, a bit 

D~t lai dfr lieu dong b¢ Tae d¢ng khi 
B0030 n! nt 75 toc d¢ nang h~ hang. an nut 26('S 

DiU I~i dfr li¢u dong b¢ Tae d¢ng 
B0031 nt nt nt toe dQ di ehuyen xe khi an nut 27 

can. es 

D~t l~i dO" li¢u dong b¢ 
Tae d¢ng khi 

B0032 I 24VDC 75 toe cl(l nang ha e6ngson 
an nut 28 CS 
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130034 nl nl nl 
Nut ,'in b~t ngu6n diell Tilc d6ng khi 

khi~n An nLl! 20 PB 

HOm5 I" nl nl 
Nut ,fn td! ngudn dicu Tae dong khi 

khitn ii'n nUl21 P13 

He d6ng khi 
130()36 ," nt nl Dinh chit l,~i W co an nll! 22 PB 

He dong khi 
130037 nl nl ," Chuye'n ehe d(l hien lhi an nlll 23 PB 

Tac d~lJ1g khi 

ri'lllg 1,1e chon cht' do xnay c6ng 
BOO39 nt nt ," lac 25 CS 

thay cap (ti)i chinh 1 
!ren hlmg 

dicu khi(:n 

He dong 

H003e xoayeong 
uk ]2CS 

Che' dl? v<ln hanh qU41 
tfen bang 

dieu khien nt nl 75 thong gi6 huong mily 
Tae d¢ng khi 

(It.! d¢ng - bang tay). 
xoay c6ng 

OO03D lac 33 CS 
Iren bang 

diell khien. 

Dieu hoa buong di¢n b! 
Khi h<)n vi 

B003E I 24 VDC 75 THSllac 
hong 

d¢ng 
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BOO3r nt nt nt 
Ki6m tra ngu6n dicu 

khic'n 

Baa d¢ng bang I/O Tac d¢ng khi 
80040 nt nt 76 trang cabin dieu khi~n ERl tac 

phu dong 

Ci:p ngu6n 220V AC 
Tac dQllg klli 

B0041 nt ." nt eho c,te van dicn lu d6ng 181 
MCC8 

DLrng khitn nip (hQP 
T,k d¢ng khi 

role E~,tS2 
80042 nt nt nt dieu khien nang h1;l (57 - 20) 

congson ) m[l\ (lien 
Hc d¢ng khi 

80043 I 24 VDC 76 
Nul dLrng khan c[lp phia role EMS3 

bb song (57 - 3D) 
mat dien 

Tac dong khi 

B0044 nt nt Nut dung khrin cap phia role EMS4 
nt ba song (57 - 40) 

llla't dien 
Tci,c (16ng khi 

B0045 nt nt nt Dlrng khan cap 11;Ii ElIIS5 (57-
bu6nu lmiy 50) mat dicn 

Tar d¢ng khl 

B0046 nt Qua toe co cau nang IW role HOS 
nt nt 

hi'mg (58 - 10) 
mat di¢n 

He d~)J1g khi 

B0047 I 24 VDC 76 Qua 16e cu cau nang ha role BOS 
congson (58-20) 

mat di¢n 

Ngatcu6ikhi nang 
Tae dQng khi 

role HELS B0048 nt nt nt (moe ch"IlTI din h) (58 - 3D) 
melt di~n 

Tete d()ng khi 

80049 Ngat clloi khi nang role BFI_S 
nt nt nt 

e6ngwn (58 - -lOi 
mal dien 

Ngat cu6i khi nang He d¢ng khi 
role BELSl B004A nt nt nt congson (58 - 50) 

mal di¢n 

Ngat euoi hanh tdnh tli Tae d¢ng khi 

8004B nt nt nt ehuyen xe can ( phfa role TELSl 
(58 - 60) ba ~6ng) 
mat dien 
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Tae d¢ng khi 

B004C I 24 VDC 76 
Ng~t euoi l1imh tflnh di rale TELS2 
ehuyen xe con phfa bai (58 - 70) 

mat dien 
H.e d¢ng khi 

B004F nl nl 
DUng khan cap tai rale EMS6 

nt 
buang di¢n (57 - 6D) 

mat dien 
Dl1a tin hi¢u 

Van di¢n ttl ehot cap nguon 
80050 0 nt 78 Trans.islo eho role R7 eongson 

cap di¢n eho 
van dien IU 

DIp nguan 

Van dien IU phanh tai 
eho role R5 

80052 nt nt nl Transisto cap nguon 
nang eongs.on 

eho van di¢n 
1" 

Cap nguan 

80054 nl 
Van ui¢n ttl kcp eho role R3 

nl nt nl ray phia ba ~6ng alp dien eho 
van di¢ntlr 

Cap nguon 

Van dicn tlr ktCp ray 
eho role R2 

B0055 0 24 V DC 78 nl ca'p nguon 
phia bai 

cho van di¢n 
ILr 

Cap nguon 

8005D 
D~tlai cam toe d¢ lui eho role 

nt nl nt nl chinh HPSI 
(n-lB) 

~ip nguon 

B005E nl nl 
D~tlai cam toe d¢ di eho role 

nt nt chuyen xc can ll'SI 
(73-lB) 

Cap nguon 

B005F "1 nl nl nl 
D~t l<;li cam toe J¢ nang cho role 

h~ c6ngson BPSI 
(74 - IB) 
B~t t{1I den 

Tiep Chi thi b~1 ngu6n Jieu 
xanh 20 PL 

B0060 0 24 VDC 79 (79 - ID) chi 
di~m khi~n thj nguon 

dieu khi~n 

B~t tat den 

Tiep 
Chi Ihi b~t nguon cho xanh 21PL 

B0061 0 24 VDC 79 
dic'm 

co cau nang hf! hang vA (79 - ID) chl 
di chuy~n gi~1TI thi nguon 

dh~u khiin 
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Chi th! b~t ngu6n eho 
~t. tat den 
xanh 22 PL 

00062 nt nt nt nt 
co caLi di chuy~n xe (79 - 2D) chi 

can va nang ha Ihi ng-uon 
e6ngson dieu khit'n 

Chi thi bao loi 
Dieu khi~n 

B0063 nl nt nt nt den 23PL 
(79 - 2D) 

Oil thi bao dlrng khan 
Dieu khi~n 

BOO64 HI nt nt nl den do 24PL 
cap (79- 3D) 

Dieu khie'n 

B0065 nl nt nt 
Tie'p Chi thi:" QUl;lt thong den tril.ng 
diem gi6 dang ehay" 25PL 

( 79- 3D) 
Dieu khien 

B0066 0 24 VDC 79 
Tie'p Chi th! bfit qu;:tl th6ng den xanh 
difm gi6 buong may 30PL 

(79- 3D) 

Ditu khie'n bal den 
Cap di¢n eha 

B006A nt nt nl nt role MLTlX 
cangson (79- 50) 

Dieu khie'n uit den 
Ngiit di¢n 

B006B nt nl nl HI e6ngsoll cap cho role 
MLTlX, 

Dieu khien b~l den 
Cap dien eha 

nOO6C nt nt nt nt 
damcau 

role },·lLTlX 
(79 - 60) 

Dieu khit'n 1<11 den ~gat di¢n 
B006D nl nt nt nl dam cUll eap eho role 

},tLT2X 

Di6u khi~n bat den pha 
G-ip dien eha 

B006E ," nt HI nt role }.,lLT3X 
dtrai chan cau tn~c (79 - 70) 

Tiep Di6u khifn bat den pha ~ip dien cho 
B006E 0 24 VDC 79 de'm dl16i chan cau ~e 

rdle MLT3X 
(79 - 70) 

DieLi khien uit den pha 
Ngii.t dicn 

B006F HI nl nt ," dtt6i ch~:'n cau trl,le 
cap cho role 

MLT3X 
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Bung 11.2. Cae tin bi¢u \l30 I ra CO' ban eua khoi PLC thanh phan RMI (dia chi ADD = 40) 

Dia 
I/O .\1Uc di~n ;.ip 

Vi tri Loaitin 
Y nghia HO<,lt d(lOg 

chi ban vc hi~u 

Tiep Keo cap theo chieu 
Xoay cong 

80400 I 220 V AC 96 lac lCS len 
di~!ll nilng hang 

mk Hoist 
Xoay cong 

80401 
Keo dip theo chieu h':\ lik ICS ," nt m nl 

hang xu6ng nac 
Lower 

Dieu khi~n xc con tien 
Xoa]' cong 

130402 n' nl nl nl 
ra phla trlIac 

Ilk 2CS len 
nac f'oward 

Diell khi~n xe con di 
Xoay cong 

80403 "' nl nl "' ngl(!Jc lai 
tac 2CS ve 

nac Reverse 

Dieu khi~n cap Xoay cbng 
130404 nl nl nl nl eongson theo chieu uk 3CS .'.ang 

nilng cbngson nile" Up" 

Dieu khitl1 cl.p Xoayeong 
80405 nl nt n' nl cong~on theo chieu ha Ide 3CS ~ang 

c(mgsoll nile "Do\vn" 

Tiep 
Van hanh eli chuye'n 

Nilan cong 
B040C 1 220 V AC 96 

ditm 
gian ~ang phai 

tac 3PB 

13040D nt nl m "' 
Dieu khitn di chuye'n Nhan tong 

giim sang tHE lac 4PB 

80411 "' nl m nl 
Bfi! ngu6n dieu khie'n Nhan cong 

tai cabin phu t~k 15BLS 

Tdt nguon <lieu khie'n 
Nhan cong 

80412 nl nl nl nl tac 
tai cabin ph~l 

148SL 
Dietl khie'n nang 

Nhan cong 
80413 nl nl nl nl ebng~on tai cabin phy tac 12BSL 

80414 nl nl m nl Dieu khie'n h<;t congson 
Nilan cong 
tacl3 BSL 

Dung \"~m hanh nilng h<;t 
Nhiln eong 

130415 nl nl nt nt congson t4i cabin phy 
uk l3BS 

Khi die han 
80421, 

nl nl nl nl 
Dung cuoi khi nang vi 48.4 va 

00426 eong.'.on 48A.4 vic 
dong 

Khi nie han 
80422, 

I 220 V AC 96 
Tiep Dung cuoi khi h<;t vi 48.5, 

80427 di~m eongson 48A.5 tac 
dong 

8046C 0 nl 109 
Tie·p Dieu khi~n be;. ehinh Cap di¢n cho 
diem lent rctleSIX . 
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Ngu6n dieu khi~tl b¢ 
Cip di¢n cho 

D046D nt nt nt nt 
bien tan PW!l.l 

role INVX 
(109-6C) 

B046E nt nt nt nt Reset l?i b¢ bien tan C1p dien cho 
PWM rO'le RSTI 

Chi lhi b~l ngu6n ehinh 
Den do 

B0470 nt nt ," 110 ella CO' cau nang ha 
l5BSL sang 

c6ngson 
chi thi tat ngu6n chfnh 

Den xanh 
B0471 nt nt ," nt ella CO' cau nang hi?-

l4BSL sang 
c6ngson 

D0472 m nt nt nt Chi thi nang c6ngson 
Den do 

12BSL sang 

B0473 m nt nt nt Chi thi h,!- e6ng~on 
Den do 

13BSL sallQ: 

84760 0 220 V AC 110 
Tie'p 

Chi thj dlmg khan cap 
Dell do 17SL 

di~m san~ 

Bang 11.3. Cae tin hi~u van / ra CO' ban ella khal PLC 'hanh phlin RM6 (thu th~p tin hi~u llr 
bim dieu khi~n ben phai) 

Dia 
Muc 

Vi tri Lo;:ai tin 
liO di~n Y nghia Hoat d('mg 

chi 
rip 

ban ve hi~u 

B0700 
11ii hoa tuyet d6i 8 • 24 

I 
VDC 

131 bit d~ dieu khien 

B0707 
t6c dO toi hang 

B0708 
11ii hoa tuy~t d6i 8 
bit d~ dieu khi~n • nt m m 
t6c d¢ di ehuy~n 

B07F 
gian 

Tae d¢ng dLla tay Trang 

00710 nt nt B2 
Tin hicu dieu khien dieu khie:n ve phfa 
theo ehieu h'!o hang trLl6c 

Tin hi~u dieu khien 
Tac d¢ng dLla tay trang 

B0711 nt m nt theo ehieu nang 
hang 

dieu khi~n ve phia sau 

Di chuyen can tn.le 
Tae d¢ng khi dLla lay 

B07]3 nt nt nt 
sang phaj 

trang dieu khien ve 
phia phili 

B0714 nt m nt 
Di chuyen can tfl,le Tae d¢ng dLla lay Trang 

sang tfai dieu khie:n sang trai 
Dieu khi~n di 

Tac dOng khi xoay 
D0715 nt nt nt ehuye:n can trVc t'!oj 

cabin chfnh 
7CS 
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