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L()( NOI DAU 

Ngay nay trong cdc linh vuc san :wr'it eLI.U n~n klnh til qu6c ddn, co khi hoa co 
lien quan chqt che den di~n khi hoa va til d(mg h6u. Hai yeu t6 sau eha phep don 

girin kef cau co kid eua may san xuat, {tmg ntmg suat lao dOng, nang eao chiil 
luang hi thuq.t eua qu.a trinh san xurft viI giam nhc cl.1ong do lao dong. 

Viec fang nang sudt may va giam gla thanh thiel bi di~n Gua may ia hai yeu 
ci'iu chu yeu doi voi M thOng truyen -dong dien va tlf, d¢ng hoa nhung chu.ng mau 

thuan nhau. Mc')t ben dOl hoi suo dung cae M th6ng phl1c tap, m6t Den lq.i yeu cilu 
han chl s6 luang thiet bt chung fren may ua s6 thiel bi cao cap. Vay viec hla ch9n 
mQt hI! thong truyen dong dien va tz,t d(mg hou thich hap eha may liI 1 hai loan kh6. 

Sack fiTrang bi dien - dien tit nuiy gia cong kim loq.i" de cqp den phCm dien -
di~n hi eua cac may gia cong kim IO{f-i ia nhilng ioq.i may chu yeu va quan trong 
trong cong nghi,;p n(jng cua nen kink tl quac dan udi 2 loai may: nuiy cal kim iO{f-i 
va nuiy gia cong kim loai bang ap llfc. 

Sach duoc chia lam 2 phan: 

Phdn I ." Trang b~ di¢n - di¢n tit cac ntliy cdt got kim lO{f-i gam cac nhOm may 
Ti~n, bao giuong, doa, mai ua may cdt gqt kim ioq.i v6i di~u khicn chUang trinh so'. 

Phan II : Trang b~ dien - di~n til cac may gia cong kim loai Mng ap h.l.c, g6m 
cac may can va dot dq.p. 

6 moi IO{f-i may, sach trinh bay co hi; thong cac dtj.c diem lam uiec, phuong phap 
xac d~nh phu tai, cong suat d~ng co truy"~n dong cho may, cae d(jc dilm ua yeu cau 
doi u6i hi; thong trang bi di~n - dien tit cUa miiy, cac khdu dieu khien dien hznh 
va m~t s6 so do d(eu hhUn cae may cu tM trong thlfe tl. 

Sach dUQc dung lam tai lieu h9C t{).p ehinh eho sinh vien chuyen nganh TIf. d¢l'g 
hoa, d"6ng thOi co tM lClm [iii lieu tham khdo cho can b~ cong tac trang linh VIf.C Til 
dong hoa, Trang bi dii;n cae may san xuM 

Sach do cac can b¢ gidng df!y eua Khoa TIf. dong hoa lGYCN - Truong D{f-i hoc 
bach klwa bien sot;ln. Nguy~n Manh Tiln chu bien va uUt pM.n I, va Quang Hoi viet 
phan II. PTS Nguy~n Van Lien dd dQC ban thao va dong gop nhieu j kiln qui briu. 

Cac tiIC gia rtft uui long nMn cac j kien phe binh va dong gop j kien nht;n xet 
cho cuon sach de tiep tuc chinh li va tcii ban Zan sau. Dia chi" ." Khoa TIf. dong hoa 
XNCN - Truong DHBK HiJ. N~i C9--104. 

Cae tac gia 
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CAT KIM LO~I 

Chuang 1 

KHAI NI~M CHUNG 

§l.l. PHAN LOM MAy d.T KIM LOM 

1. May cat kim lo~i dU9C dung dg gia c6ng cae chi WIt kim lo~i bAng each cat 
hat cae lap kim lo~i thuR, de sall khi gia cbng chi ti~t co blnh dang gAn dung y~u 
dtu (gia c6ng th6) ho~c thoR man hoan toan yliu Call d$t hang v6"i dl) chinh xac 
nhiH dtnh vl'! kich thuac va dl) bong diD thiel cua M m$t gia c6ng (gis ding tinh). 

2. Phan lo~i cae may cat kim lo~i thea sa d6 hlnh i-I. 

- Tuy thw}c vao qua trlnh c6ng ngM d~c trung Mi phuong pM.p gia cOng, dl;\ng 
dao, d$c dnh chuy~n d¢ng V.V ... , cae may cAt dllQ'C chia thanh cae may co bAn: 
ti~n, phay, bac, khoan - doa, mai va cae nhern may khac nhU: gia c6ng rAng, ren 
vlt V.v .. 

- Thea d~c di~m cua qua trinh san xulIt, co th~ chia thanh cae may VI;\D nang, 
chuy~n dung va d$C bi~t. May v~n na.ng la cac may co thi1' th1}C hitn dUQc cac 
phuang phap gia cOng khac nhau nhu ti~n, khoan, gia c6ng rang v.v ... , d~ gia c6ng 
cac chi tiet khac nhau vl'! hlnh d~ng va kich thuO'c. Cac may chuyl!n dung la cac 
may d~ gia c6ng cac chi ti~t co ciIng hlnh dang nhung co kfch thu:6'c khac nhau. 
May d~c bi~t la cac may chi thl,tc hi(!n gia cOng cac chi ti~t co cung hlnh dang va 
kich thuO'c. 

- Theo kfch thu6"c va trQng IUQng chi ti~t gia rong t~n may, co th~ chia may 
cat kim la~i thanh cac may blnh thubng (trQng IUQng chi ti~t 100 + 10.103 kG), 
cac may cO' 100n (trQng lUQng chi ti~l 10.103 kG + 30.103 kG), cac may cCl m)ng 
(trQng IUQng chi ti~t 30.103 kG + 100.103 kG) va cac may r,!{t OI)ng (trQng IUQng 
chi tiet 16"n helD 100.103 kG). 

- Thea dO chfnh xac gia cOng, co th~ chia thanh may co d¢ chfoh xac bloh 
thuong, caa va rat caa. 
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§I.2. CAC CHUYEN DONG vA CAC DANG 
GIA CONG DIEN HiNH TREN MCKL 

[ tJ~' ch'~hxoc 
910 conY' 
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;S ''- . 

'" 
',< . 

'" 

Tr~n MCKL co hai loai ohuyen dong chu y~u Chuyen d¢ng co ban va chuye'n 
d¢ng ph~. 

Chuyen dt)ng Cd ban 1il sl! di chuyen wong doi ella dao cat so voi ph6i de dam 
baa qua trinh d..t gQt. Chuye'n d{mg nay bid chia ra : chuyen d¢ng chinh va chuyen 
d9ng tin dao. 

- Chuyen dong chinh (chuye'n d¢ng lam vi~c) III chuyen di?ng dna dao cat an 
vaa chi tieL 

- Chuyen d9ng an dao 18. cae chuyen dQng xe dich ella iuoi dao ho~c ph6i de 
t~o ra m¢t lop phoi moi. 

Chuyen d9ng ph\! ill nhii'ng chuyen dong kh6ng lien quan trl,1c tiep den qua 
trinh dt g9t, chung can thiet khi chuan bi gia c6ng, hi~u chinh may, v. v', Vi d\l ; 
di chuyen thanh dao ha~c ph6i, nang h;;t xii. cua may baa giubng, kep dau truc may 
khaan v.v .. 

Cac chuye'n dong chinh, an dao co the la chuyen dong quay ho~c chuyen dong 
tjnh tien Cl'ta dao ho~c phoL Tren hinh 1-2 la cac dQ,ng gia cong dien hinh dUQ"C 
thl,1c hi~n tren MCKL ; May ti~n (hinh 1-2a) ; may baa giubng (hinh 1-2b) ; may 
phay (hinh 1-2c) ; may khoan (l-2d) va may mai (hinh 1-2e). 

Co the' Lay vi du dQ,ng gia cong tren may ti~n (hinh 1-2a) ta thay ; chieu clla 
chuyen dong chinh 1 iii. chuyen dong quay clla chi tiet gia cong 3 ; chuyen dong 
{In daa 2 IA sl! di chuyen clla daa 4. 
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Jl,nh 1-1. C;lC lbn~ ~'" L(\n~ dl<~n hmh In'·" "le,,1 

Chlt:u eua dmy0n ,Wng chinh ; 2 - Chi6.J ella chuytn dOng :1n \.I;,,) , {'1I I.,', O!L,' ,-,)ng , ..j - DOl" C:'I 

*1.3', LlJC CAT, TOC DO cAT VA CONG SUAT cAT 

L1)C cat va toe d~ cat phI,! thu('lc vao cae y€'u ttl eua di~u ki~n gia c6ng nhtl : 
chicu sau cat t, iUQng a.n dao s, be TOng ph6i b, db ben dao cat T, v~t li~u chi ti(it 

hlnh dang va v~t Ji~u dao, dieu ki~m Lilm mat 
V,v .. Chung dt19'c xAc dinh thea cae c6ng thuc 
kinh nghii,'!m ung voi ti1ng nhom mfty. Tuy 
nhien, cae cong thuc do co dQ.ng gan gi6ng­
nhau, nen ta lAy gia cong ti~n lam vi d1,l di('ll 
hinh. 

Tren hlnh 1-3 gidi thieu cae phAn tu \':1 
d~i hlQng d~c trung cho gia c6ng tWn. 

1. Toe d9 e~1 
Toe dQ cit lit toe d~ chuye'n d¢ng dili 

t\ldng dBi ella chi tiet so voi daa cat t~i die'm 
th?'p xuc giiia chi tiet va dao. No duQ'c xac 

djnh theo c5ng thuc kinh nghi~m 

C, 
[m/phl 

Tffi. f\ ,Sf, 
(1-1) 

--',., 

i 

Hinh /-3, Cae ph!\n llJ va U,lJ ItJ'\!l~ d.-'. 
cho gli! dIng lien 
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trang do 

t - chieu sau cAt, mm ; 

s - Iuqng an daa, lA dQ dich chuyen cua daa khi chi ti~t quay duqc m(lt yang, 
mm/vg; 

T - de. ben daa III thbi gian lam vi~c cua daa giua hai Ian mai daa ke tiep, ph ; 

C
Y

' xv> Yv' m - lit M s6 va s6 mli ph\! thu9c vaa vl}t Ji(m chi ti~l, v:;i.t li~u daa 
va phuong phnp gia congo 

2. lJ,rc clot 

Trang qua trinh gia cOng, tl;ti diem tiep xuc giua chi tiet va daa co mOt ll,tc tac 
~ 

~ng F, h,tc nay duqc phAn ra 3 th!lnh ph fin (hl.nh 1-3) : Ll,l"c tiep tuyen (ll,l"'£" cat) 
F 7 Ie. ll,tc mil tr\lc chl:nh (truy~n dljng chinh) pha.i khac phl,lc, I~c huang kinh F y tt;lO 

~ 

ap l\l'e l/!m ban dao, ll,l"c dge trl,lc (Il,tc An daa) Fx rna co diu An daa phai kh~e ph1,lc. - - - -F = Fz + Fy + Fx' [N] (1-2) 

De tlnh ll,tc cat ta dung cOng thlie kinh nghi~m sau 

(1-3) 

trang do : CF, xF' YF' n - h~ 86 vll cae s6 mG phl,l thuQc va~ v(i.t li/ilU chi tiet, v~t 
li~u daa vll phuong phap gia congo 

Cac ll,l"c Fx' Fy eGng xac djnh thea cae cOng thlie tuong tl,l" nhu (1-3). Khi dnh 
toan sel b¢, co the lay F x, F y thea tl l~ sau ; 

F z : F y ; F x = 1 : 0,4 : 0,25 (1-4) 

3. Cong suat clot 
C6ng suat edt (c6ng suat yell ctlll eua cd cau chuyen dOng chlnh) dUQ"c xac dinh 

thea cOng thlic ; 

(1-5) 

4. Thai gian may 
Thoi gian may lA thai gian dung de gia e6ng chi ti~t. No con duqc g9i Iii thai 

gian c6ng nghl;l, thbi gian Cd ban ho~ thai gian huu leh. De dnh toan thai gian 
may, ta phai cAn CU" vao cac y/!"u t6 cua cM dl! cAt g9t va phuong phap gia e6ng. 
VI dl,l voi may ti/iln : 

L 
n.s 

[ph] 

trang do L - chi~ll dlli hanb trlnh lam vi/ilc, mm 

n - teSc dO quay cua chi tiet vg/ph. 
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Neu thay vao (1-6) gia trt 

ta co (1-7) 

trong do d - duong kinh chi tiet gia c6ng, mm. 

Tu (1-7) ta thay muon tilng nang su::It may (gi3.m 0, phtli tang t.oc dQ cat va 
IUQng an dao. Do do nguai ta ap d\lng phuong phap cat cao t1c. 

11.4. PH]) TAl CVA DONG CO TRUYEN DONG 
cAc CO CAU DIEN HtNH 

1. Co cau truy,," di?ng chfnh 

Trang truyen dOng chinh clla MCKL, llfc cat la Ilfc huu ich, no ph\l thu9C vao 
chc d9 cat (t, s, v), v~t. li~u chi tiet va dao. D6i yoi chuyen d<)ng chinh 1ft chuyen 
d<)ng quay nhu a may ti~n, doa, phay, khoan va mai, momen tren trl,lc chinh clla 
may dUQc xac dinh thea cang thuc : 

trong do F 7. - llfc dt, N ; 

d - duong kfnh cua chi tiet gia cang hoi;i.c phai, m 

Mamen huu fch tren tr\lc d9ng cO Ill. : 

M j Fz·d 
~-=2i" [NmJ 

i - ti so truyen tu trl,lc d9ng cO den trl,lc chlnh cua may. 

(1-8) 

(1-9) 

Doi voi chuyen dOng chfnh IA chuyen d¢ng ttnh tien, vi d\l nhu may bao giuong 
vii mOt so may khac ; mamen huu fch tren trl,lc dOng co Iii 

MIll = Fjp [Nm] (1-10) 

Trang do : p - ban klnh qui doi ll,iC cat ve trl,lc d(lng co, dUQc xac dtnh bang 
d s6 giua toc dO biin vii t6c dO dOng cd : 

v 
p = 60w [m] 

Mamen can tinh tren tr\lc dOng Cd dUQc xac dtnh nhll f: ..... 1.. .. : 

M ~ , 

(1-[[) 

(1-12) 
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rz - hieu suat bi) truyen tit' tr¥c dt)ng co den trl,lc chinh. 

o nhung may co mam c~p d!)t nA.m theo phuong nam ngang ho~c chuyen dt)ng 
ban d may ti~n dung, may bao gittang ... thl con xuat hi~n mt)t Il,l'C rna sat phl,l d 
go truqt cua mam c:;i.p ho(i.c bEm : 

Fmsr = FN/1 (1-13) 

trong do : F N - I\l'C tong tlic dl,lng tren go truqt, dUQ"c xac djnh boi kh6i 111Qng 

mam (':)p ha:;i.C bim m h, kh6i 111Q"ng chi tiet mel d:;i.t tren mam c:;i.p hoi.ic bim, thanh 
phan h,rc cat F y. 

(1-14) 

H~ so ma sat f1 d go truqt phl,l thuQc va~ toc dt) ban hai.iC mam cl}-p, no co gia 
trj Ion khi khoi dt)ng may. Vi v~y 0 nhung nlliy nay, mamen cAn Hnh khi khoi dQng 
d~t toi (60 + 80)% mamen djnh mtic. 0 t6c dQ djnh muc thl f1 = 0,05 + 0,08 va 
la hang so. 

o chEf di) xac h}.p, Ivc kea cua cac chuye'n dQng mam c!)p 0 may ti~n dung, cua 
bim may t'l may baa giuong duqc xac dinh la tong cac h,rc cat va h,tc ma sat: 

Fk = F z + Fmsp = F, + [g(m h + m n ) + Fy]f1 [N] 

Mamen trim trl,lc dQng cd dng voi chuyen dOng quay lil : 

(1-15) 

(1-16) 

doi voi chuyen dt)ng tjnh tien la : 

[Nml (1-17) 

2. Co cau truyen dong an dao 

Trang h~ truyen dOng An dao, dOng co thuc hi~n di chuye'n ban dao ha!)c chi 
tiet de' dam baa qua trlnh cat. H~ thong truyen dOng an dao dl1Q"c thlJc hi~n bang 
nhieu phuong an khac nhau. D~ng sd do dOng h9C dil3'n hinh la M truyen di)ng trl,lc 
vit - ecu duqc trlnh bay tren hlnh 1-4. Chuyen d¢ng quay cua di)ng cd di~n 1 qua 
bO di~u toc 2 lam quay trl,lc vit vo t(j.n 3. Ecu 4 dUdC k~p ch!).t tren ban dao hoi.ic 

.bim may se lam bim 5 chuyen dOng tjnh tien theo go tru'qt 6. D9ng cO truyen d9ng 
an dao se dAm bAo mt)t h,tc cAn thiet de di chuyen tinh tien ban dao. L\lc nay duqc 
xac djnh boi I\lC cAn chuyi!n d9ng khi di chuyen ban dao 

10 

(1-18) 

trang do : F x - thanh phan h,tc dot thea hLiong di chuyen cua bim dao ; 

k = 1,2 + 1,5 - hi;! so d\l' tru 

F ms - h,tc ma sat cua bEm 0 hullng go truqt 

F <.l - l\lc dinh. 



LLic rna sat cua ban theo huang go trU<;1t dU<;1c xac dinh hoi cong thuc 

F ms = ,u(g.rnh + Fy + F,) [N] (1-19) 

p - M so rna sat cua han thea huang go trU<;1t. 

Ltlc dinh sinh ra khi khoi d¢ng ban dao : 

(1-20) 

S dien dch be rn~t ti~p xuc 0 go trll<;1t cua ban dao, cm? 

f3 - lip suat dinh, thuong bang 0,5 N/crn 2. 

Cac thanh phan h)c 0 (l-}8) khbng d6ng thai xu fit hi$n trong qua trinh lam 
vi$c nen khi xac dinh ph\! Uti truyl!n dqng Iln dao, phtln ra thanh hai chEf d¢ lam 
yi~c khoi d¢ng va an dao lam vi$c. 

5 
1 OJ. 2 

l t 

d" 

Hinh 1-;4. s,j <.l6 <.lOng h\)(; (;UIl lruyen <.le.ng fin <.la". 

1 - DOng co dl~n : 2 - B6 dicu 1& : 3 - True viI vI) t!ln , 
4 - j,(;U ; 5 - llitn <i,o . (, - Gil lnJ(l[. 

Khi khdi dQng, It)c Iln dao xac dtnh bdi hai It)c rna sat do kh6i h19'ng C1'ta b¢ 
ph~n di chuyen va ll)c dinh 

F au.ku 

Vai J.l." =: 0,2 + 0,3 - h~ so rna sat khi khdi dOng. 

Khi co cau an dao lam vi~c, h,(c an dao dllQC tinh : 

Fad .lv =: k.Fx + J.l.(g.m b + Fy + F:-) [N1 

vai fI. - M so ma sat khi lam vi~, II =: 0,05 + 0,15. 

Mamen tren tr\!c vlt vo t~n dUQc xac dinh theo cbng thuc 

trong dci 

M\V =: 0,5 Fa<.l d\v' tg(a + 'P) [Nrn] 

dtv - duong klnh trung blnh clLa tTl,LC vit v~ tl;\n, mm 

a - goc l~ch cua dllong ren trl:\c vit, d¢ 

'P - goc ma sat cua dl10ng ren tr1).c vit, d¢. 

(1-21) 

(1-22) 

(1-23) 
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Goc l~ch du'ong ren tr\lc vit xac d~nh bai du'ong kinh trl,!c vit d tv va bl10c ren 
cua dl10ng ren tr1,lc vlt t : 

t 
a = arctgd 

" 
Mamen can tlnh tr~n tr\lc de!ng co dl1QC xac dinh bang cong thrlc 

M ~ c 
M" 
-. - [NmJ , ~ 

Trong do i, 71 - ti s6 truyen va hi~u sudt cua be! truyen. 

(1-24) 

(1-25) 

Khi xac dinh cOng suat de!ng cO truy€!n di)ng A.n aao cAn ll$a chqn tu di~u ki~n 
mtlmen lOn nhM trong hai tri so mOmen t1.1C1ng ung voi hai i'!c an dao khi khai 
di)ng va lam vi~c. Bcri vi truy~n di)ng An dao thLib'ng co ph~m vi di~u chlnh toc de! 
rQng nlm d¢ng eo can dl1qe kiem tra thea di~u ki~n mOmen can Hnh a t6c d¢ nM 
nhAt eo dnh den sl! gillm mOmen di)ng co do di~u ki~n lam mat xAu va kH~m tra 
thea dieu ki~n m6men kMi dQng. 

3. Co cau truy,m d9ng ph~ 
LAy co cau ntH xiet trl,! a may khoan huang kinh lam vi dl,! (so do dQng h9C a 

hlnh 1- 5). Khi d¢ng co 6 quay thea chieu thu~n, qua M banh rang trl,!c vlt 3, tr\lc 
3 quay so lam nem 1,2 xiet ch~t trv 4. Khi dOng co quay ngttQc I~ tM n~m 1,2 se 
nhA long tr\l 4. 

De' dam bao xiet dllQc tr\l thl h,1c sinh ra 
bdi cO ci'lu xi€t ph8.i Ion hon l'!c lam di chuy€n 
tr\l sinh ra do l'!c cat va tr9ng luc;mg : 

F >-'L...!. 
N R, .u ( 1-26) 

trong do : F N - ap h,1c mc dv.ng len trv. 
do cd diu xiet t~o ra, N ; 

Q - h,1c d~t van trvng tl1m cua XB. may, N 

R - ban kinh ngoro cua trl,!, m ; 

I - khoang each tl1 ta.m trl,l d~n trqng 
tam xa may, m ; 

.u - h~ s6 ma sat. 

MOmen tren tr\lC d¢ng co di~n 

6 

5 

Ifj"h 1 - 5. Su d6 tmyen. dOng co criU 

xiet n<li lev 0 mfty "hmm hllring kinh. 

(1-27) 

trong do d
lv 

- dubng ktnh trung blnh cua tr1,lC vit, m ; 

Tl, i - hi~u suat va tl !j6 truy~n cua cd ci'lu ; 
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a ,a 1 - goc l~ch duong ven trl,!c vlt vA chem, de> 

rp, V'l - goe ma sat CUll tr\le vlt va chern, d<>. 

DAu "+" \fng vbi trLtang hQP xitft, dltu "-" \fng voi truang hQp noL 

f 

2 

c 
a I 
o 

ffi .. " 1 - 6. 06 (hi t-.j~ Ihitn eua m6men d~ng U1 
[JlofIl<!n ph\) tai Yll Ide dO d<)nS eli Irong qUfl Iclol> xi6_ 

n~ng n~ va nguy hiem, Nf!u trl.1n may 
eo sit d1,lng bi~n pha.p tl,i d9ng h~n ehe 
ph') t~i thl dQng eO co the dU'QC cAt kh6i 
lU'oi di~n khi Me < M( (diem d), t6c dQ 
d~ng co gilim nhanh theo duong 2 va 
mflmen phl,l tai d~t. gia trj Mcmax 0 diem 
e. 

Doi vbi truang ht;lp nbi ttl,!., m6men 
ph1,l Uti ban dilll r:it Ion (lon hon m6men 
c1,l'c d~i khi xiet tr1,l), d(:lng co kh6ng tht! 
khOi d(:lng d1it;!c. Dtr khac ph1,lc kho khan 
do, ngtJbi ta dung m(:lt cd Call noi tr~ 
d~c bi(lt (hlnh 1-7) de' t(lo thbi gian khbi 

• 

-----~-- t L=_"-__ ~_ ~ ___________________ """" 

m"h 1-11. D{\ tOl hien loitn eua rn(\ml!l1 phl,l [iIi 
m{\[Jlen Yfl t(lC rlO dong eO khi m1L 

Trong qua trinh xHf't momen phI,! 
t.ai Me va mOmen d¢ng cel bign thifm 
theo d6 thi hlnh 1- 6. DO{in ab dng 
voi thi'li gian khcri d¢ng khong tAi ella 
M th6ng, Me bien thien do M so ma 
sat thay deli khi tde d9 tAng dan. Do:;\n 
be ling voj thai gian lam vi¢c 6n dinh 
khi chern chua eh~m vao be mi.it tr1,l 
llHiy, d¢ng eo lam vi¢c khOng taL Tv 
c tr1,l bitt dAu dUQe xiet n~n Me tang 
l~n, toc dO dl}ng co giam diln. Me dl;lt 
el,ie d~i a di€m f tuong dng vai t.r(tng 
thai nglin m~ch cua d9ng Cd (d_e dubng 
1). Trong t.-ruong hQ'p nay Me > M, 
(m6men tai hl;lD CUll. d(lng cO di!;'n) , 
d(mg cO phai lam vi(lC d ch€ d¢ qua tai 

Hlnh ] - 7. CO du nOi 11"1,1. 

d¢ng kMng tai cho d¢ng co. Co diu 
gam hai phan : phlin 1 n6i vai tr')c 
d9ng co qua trl,lc vh, ph.iln 2 n6i vbi 
cMm. Rbj xiet tr1,l, v/lu 1 JuOn tl. vao 

phla phAi cua v:iu 2. Khi nOL trl,l, dOng 
cO quay ngu't;lc If,li, V8U 1 sli quay theo 
chieu rnui t~n va ti vaa phia trai vau 
2. Do Hi tb(li gian vilu 1 chuy€n d~ng 
t"IJ do va d~ng co khoi d~ng kh6ng taL 
NgtJbf ta dnh toan sao cho khi he"t thi'li 
gian do, d¢ng co da dq.t wi t6c d(:l d~nh 
muc. Khi vAn 1 d~p vao phfa tnli vAu 
2, phI,! tal dOng co d(lt bien tang vQt 
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len (digm m) rai gillm xu6ng. MOmen ph1,l tAi Me' mOmen dt';lng Cd bH~n dt'Si nhu 
hinh 1 - 8. 

Dt';Ing cd truyen d¢ng ph1,l lam vi~c a chg dt';l nglin h~n ll),p l~i, cAn co mOmen 
khoi d¢ng Ion va kha nang qua tAi cao. Vi v~y khi ch9n cOng suilt dt)ng Cd clin 
kiem tra thea dieu ki~n khai dt';lng va qua tai. 

4. T6n hao trong may dt kim lo~i 
Tt'Sn hao trong MCKL ph1,l thuQc. vao hang lo~t ygu t6 dang va s6 h1Qng khau 

di)ng h9C, d~ng 6 do (truQt ho~c Ian), d~ng va nhi~t dt) dAu bOi trdn, 91,1 thay d6i 
ph1,l. tAi, t6c di) cua may v.v .. Do do t6n hao cua may thuong dUQc xac d~nh bang 
thl!C nghii1im. Khi dnh toan t6n hao trong cac cd cau may, thuClng slt d\!ng cac gia 
tr~ dinh muc cua hi~u suilt cua cae Cd cilu may ung voi ph1,l. tai toan phAn 'cua Cd 
cau. Cac gia tr~ hi~u 9uli"t dinh muc cua mi)t so cd cau truyen d¢ng d1.1c;1C c~o 0 
bang 1 - 1. 

BANG 1 - 1. Hltiu SU~T ellA eo e.(u TRUV.!:t1l DONG 

Di;lng kMu lruycn d¢ng , 
Kh.'iu lruycn hiing d.'iy dai ph~ng 0,94 O.W, 
KhAu lruycn h.:'ing banh rting lhang 0,98 
KMu truytn ~ng h:'mh fling cil11 0,96 

Khilou lruytn bling tn,lC vii 0.0 - 0.7 

6 bi "" 0,99 

6 tnll)t 0.98 

Hii1iu suAt dtnh muc cua ca Cd cAu III dch cua tilt cll cac hi~u smit dinh muc 
cua cac khau : 

" 
1[dm "" n 1[idm 

i = I 
(1-28) 

Tt'Sn hao trong cac MCKL ph\! thut';lc VaD ph\! tAi va t6c dt';l. Song sl! llnh huang 
cua ph\! tAi va t6c dO d~n t6n haD chi ro net 0 truyen 4¢ng chinh vi ph\! tAi cua 
no thay dt'Si theo chlf d(l clit dong thai toc d¢ dl.lt gia tri Um. Tt'Sn haD trDng cac Cd 
cAu truy~n dt';lng an daD vA truyen d¢ng ph1,l. IA khong thay dt'Si vA ph\! tai Ia hling 
s6. T6c d¢ cua cd cAu an dao va ph1,l thuong be va it Anh huang den t6n hao cua 
Cd cilu. 

Momen rna sat trong Cd cilu truyE!n l1,1C dL19C xac djnh hling tt'Sng cua hai thAnh 
phAn bign dt'Si va khOng bien dt'Si theo ph1,l tlli, dl)c trung boi hai h~ sO tt'Sn hao bien 
d6i b va kMng bi~n dt'Si a. 

(1-29) 

trong do : 

a. b- hf. ;;{) t.6n hao khOng bien dt'Si vA bien dt'Si. 
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Mhl ,. MIl,ium - mOmen huu leh va mOmen huu ich d~nh muc truyen qua co diu 
I ruyen htc_ 

kl - he so ph1,l tt\i 

Mh · 
~-".~'­k, ~ 1.1 

h.iJm 

Hi$u suat ella Cd dlU du'Qe xl'ic djnh theo bieu thue 

Mhi 1 
~ ~ ~ 

Mhi + Mms a 
1 +- + b 

k, 

(1-30) 

(1-31) 

Trong tru'bng hQp ri{mg khi Mhi = Mhidm ' kt = 1 tu'dng ung se co 7l = 7ldm' Ide 

dotaseco: 

1 
~Jm ~ + bJm a + adm 

(1-32) 

Tu do rut ra 

1 - 7ldm 
aJm + bJm = 

~Jm 
(1-33) 

D6i voi Cd cau truyen dOng chinh MCKL, tI 56 alb = x = eonst phl,l thu¢e vAa 
ca:u true may, khoi IUQng pMn quay va dQ phuc tlilP ella Sd d6 d¢ng hqc (x = 1 
d6i vlli cae may ciJ: nh~ voi SCI d6 d¢ng hQC don gian ; x = 2 d6i voi cAc may ca n~ng 
v.oi sd d6 d¢ng hQC phue t~p). Khi dnh toan ta lay gis tri trung blnh x = 1,5. Khi 
dotaseed: 

(1-34) 

Cae gia trt a,b trong (1 - 34) dLlQe su d1,lng trang dnh toan thl$C te. 

Doi voi ht;! thong truyen d¢ng chinh MCKL, voi ph~m vi dieu ehlnh t6c d¢ r¢ng 
thl h$ s6 t6n haa khOng Q ph1,l thU()c van toe dO va ed the eoi a 1 ph1,l thu¢c tuyen 
dnh va~ t6c dO 

Voi a la M 56 tOn haa khOng d6i ung voi t6e dO dinh 
cua co diu dUQc X8.C dinh t6ng quat b~ng e6ng thue sau : 

(1-35) 

mue. Khi do hi~u sua:t 

(1-36). 
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§I.5. PHUONG PHAp CHUNG CHQN CONG SUAT 
DONG cO CHO MAy ch KIM LOM 

Vi~c chQn dung cong su.1t dQng Cd truy~n dQog III h~t sue quan trang. Neu ch9ll 

cong sUat d(lng Cd Ion hon trt s6 can thiel thi von dau tll se tang, dOng Cd thuang 
xuyiln ehay non tAi, lam cho hi~u sUat va M s6 c6ng sUat thap. Nell chQn c6ng smH 
d(lng cd oM hdn tri so yeu d.u thl may se khtmg dam baa nang suilt cllo thiet, 
d¢ng co thllang phAi ch;;ty qua bE, linn giarn tu5i thQ d¢og cd, tang phi t6n v~n 
hi'mh do phlli sua chua nhi~u. 

Cae s6 li~u ban dau de doh chc;m cong swlt d6ng cd IS. : 

1. Cae thong s6 ella ehe de;. lam vi~e ella may 
T6c d(:l d.t, ll,tc cat ho~c cae tMng s6 cua eM' d¢ cat g9t nhll chi~u sa.u d.t, 

111c;1ng an dao, vt;it li~u du:~c gia cong, v~t li~u dao v.v.. (De ttl 56 li~u nay co the 
doh d1.lQc t6e dQ cat va l\lC cat), trQng 111~lng chi W~t gia cong, thai giao lam vi~c, 
thai gian nghi v. v .. 

2. Ket eau eo kh( ella may 
Bao g6m sd do d¢ng hqc va trqng h1qng cac b9 ph~n chuyen d9ng. 

Qua trinh chqn c5ng sunt d9ng cd co thg chia lAm hai bll0C Ion 

Hude 1 Chqn Sd b9 cong suat d9ng Cd theo tri.nh t\l sau : 

aJ Xac d~nh cong sudt hoqc m6men tac dl!ng tren trl,lc lam vi~c cua hl)p t6c dl) 

(P
l 

ho(l.c M) N~u trong m(:tt chu ky, phl,l tAi cua truyt'!n d¢ng thay d6i thi phai 
xac dinh P7 (ho(l.c M) cho tilt cA cac gial do~n trong chu kyo Moi lo~i may co cac 
cong thuc riEmg de xac d!nh (§1-4). Co the cho trlloc P

l
, M

l
. 

b) Xac d~nh c6ng suM tren true dt.,ng co di~n va thanh lrjp d3 thi phI! tdi tinh. 
Mu6n thanh l~p d6 thj phl,l tai cho truyen d(ing trong m9t chu ky, ta phai xac d~nh 
c5ng suat hoi;Lc momen trlln truc dQng Cd va thai gian lam vi~c dng voi tung giai 
do~n. 

Cong suilt tr~n tr\lc dQng cd xac djnh theo bieu thdc 

P, 
P ~-

c ~ 

trong do : 11. - hi~u suat CUll cd cau truy{l,n dt)ng ling voi phl,l tai P l" 

( 1-37) 

Gia tr1 hieu suat cua cd cilu truyen d(ing xac djnh theo 0-31). Doi khi trong 

th\lc te" ngttai ta xac dinh hi~u suat bang dl1ang cong kinh nghi~m 'l = f (P 7) cho 
a cac s5 tay cd khi. 

- Thai gian lam vi~c cua tung giai do~n co the xac dlnh tuy thuqc dU!u ki~n 

lam vi~c cua tung Cd cau truyen d(:tng, nh1.l khoang dllang di chuy{j'n cua b5 ph~n 
lam vi~c, t6c d9 lam vi~c, thbi gian lam vl~c hOi;Lc dieu khi~n may v.v ... Trong do 
co thai gian him cong (thbi gian lam vi~c th\1C 5\1) va thai gian vo cong (thbi gian 
lam vi~c kht"mg tai, dieu khi~n may, chuy~n diSi tr~ng thai lam vi~c v.v ... ). Thai 
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gian huu c6ng duQ'c xAc dtnh theo cOng thuc ung veri tUng lo~i may. Thai gian va 
c6ng dl1gc lay thea kinh nghi~m v(l.n hanh. 

c) D\ta vao do thj ph1,l tAi dnh da. xay d\tng a ph:b b, tien hanh dnh taan ch9n 
d(mg cd nhu da nl!u trong giaa trlnh Cd sa truyen d¢ng di~n 

- Khi che d¢ lam vi~c la dai hl.ln, ph1,l till bien ddi (lol.li phd bien) dOng Cd 
thuang dl1gc ch9n thea dl.li lugng trung blnh ho(l..c dAng trio 

- Khi che d¢ lam vi~c la ngAn hl.ln l(l..p ll.li, d(mg Cd dugc ch9n theo ph1,l tai lam 
vi~c va M 36 dong di:~n tUdng d6i. 

'. - Khi chi! d¢ lam vi~c la ngan hl.ln, dtjng Cd dUQC ch9n theo ph1,l Mi lam vi~c 
va thai gian co tAi trong chu kyo 

BUQC 2 : Kiem nghi~m d¢ng Cd theo nhung dillu ki~n can thiet. Tuy thu9c vao 
d(l..C diem cua Cd cE[u truyen dtjng rna dtjng cd da ch9n dUQc ki~m nghi~m thea dieu 
ki~n phat nong, qua tAi va rna mAy. 

D~ ki~m nghi~m theo dieu ki~n phat nong, ta xa.y dl,i"ng do thi ph1,l tAi toan 
philn bao gam ph\! tAi dnh (da. dnh a hu6'c 1) va ph1,l tAi dOng. Ph1,l tAi dOng cua 
d¢ng Cd phat sinh trong qua trlnh qua dtj (QTQD) va dUQc xac dinh tlt quan h~ 

trong do : 

dw 
JI: crt (1-38) 

J L mOmen quan dnh cua toan M thOng truyen d(lng quy d6i ve tr1,lC dQng Cd 
di~n ; dw/dt - gia t6c cua h~ th6ng . 

. Sau khi l(1..p do thj ph1,l tAi taan phan i := f1(t) , M := f 2(t), P := f3(t) ho~c do 
thi ton hao trong dtjng Cd .6.P := f4(t), theo cac d(li lugng dAng tri ho(l..c t6n haa 
trung blnh, ta kiem nghi~m dieu ki~n phat nang. Neu thai gian cac QTQD kh6ng 
dang ke' so voi thai gian lam vi~c 6n djnh va d¢ng Cd da dUQC ch9n sd b¢ thea 
phudng phap dAng trj thl kh6ng can ki~m nghi4;!m thea dieu ki~n phat nang. Ch6 
y Ie. d6i voi cac dQng Cd lam vi4;!c ache dQ ngAn h~n l(1,.p l~i, tri 56 DM% phAi IE[y 
theo d6 thi phI,! tAi toan phlin. 

Khi kiem nghi4;!m thea dieu ki~n qua Mi, d6i v6'i dtjng Cd kh6ng dong b(l, can 
xet teri hi~n tugng sl,!t lip cua 1l1ai di~n. ThOng thuang cho phep 51,!t ap 10%, n~n 
mOmen tai h{ln cua dtjng cd trong dnh toAn kie'm nghi~m chI con : 

Mtdm - mOmen tai hl}.n djnh muc thea 86 li~u cua dtjng Cd di4;!n. 

o nhung Cd diu truyen dtjng dbi hOi rna may co tAl. nhu Cd cliu nAng h(l xa, di 
chuyen ban, d(lng Cd cAn ki~m nghi~m thea dieu ki4;!n rna may. 

Ngoai ra con phAi. kifim nghi4;!m dtjng cd thea dillu ki4;!n d(l,.C bi~t do yl'!u cau dieu 
chinh t6c dtj va hl.ln chi! gia toc. 
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§1.6. DIEU CHiNH TOC DO MAy CAT KIM LOM 

De' nh~n dUde cae ch€ d¢ cat khac nhau dam baD cae qua trinh c6ng ngM t6i 
11U, din ph:li dii'!u chinh toe d6 truy~n d¢ng chinh va an dao. Dieu chinh t6e dO cae 
may co the' th1,1C hi(m bang ba phuong phap : co, di~n - cd va di$n. Di~u chinh toe 
de;. bang Cd III phuong phap dieu chinh co cap voi sl,l' thay d6i tl s6 truyen trong 
~9P toe di? Dietl do cd the thvc hi~n bang tay hoi,ic til xa hang khop Ii hr;lp di(ln 
tll, thuy hfe v.v .. trong trl1dng h9P nay d¢ng co dl19C sit dl,lng Ie. d¢ng Cd kh6ng 
dong L¢ rota lOng soc Dietl chinh toe d9 bang phuong phap di(ln- Cd Iii. dii~u chinh 
toe d¢ bang each thay d6i toe d6 d¢ng cd va thay deli ti s6 truyen eua hOp toe d6. 
iitmg cd di(ln co thll 13. d(mg Cd kh6ng dOng hi? nhieu tde dO hoi.\c dOng co mQt 
chieu. Dietl chinh di(!n Ii thay doi toe dO may chi bang thay d6i toc de. dOng co 
di€!n. DOng co diEln mot chieu cha phep di~u chinh toc dO ddn gian, tron hon so vai 
dOng cO di(!n xoay chieu, giam nh~ kilt du co khi cua may. 

Khi giai q\lyet vlin d~ dh~u chlnh toc dO truy~n dOng chinh va an dao MCKL 
dn ph:li quan tam den cac chi tieu sau : ph<;lm vi ehinh toe dO, d¢ tron dieu ehlnh, 
dieu ki~n phl,l tai va dnh kinh te eua h~ th6ng truy~n d¢ng di~n. 

1. Ph~m vi dieu chinh toc do 
D6i vai chuyen dOng quay, ph;:tm vi di~u chlnh toe de. dUQ"c xac djnh bang ti sO giiia 

toc dO goc Ian 'nhfit wma>; va toe de. goc nha nhfit wmm clla chi ti€t (ha~c tIVc chinh). 

D6i vaj chuyen dong chinh 1a chuyen dOng tjnh til'l'n, ph;:tm vi dii'lu ehlnh t6e d¢ 
Iii tl 56 giua t6e dO dai Ian nhat v max va tOe d¢ dai nh6 nhat v min 

D6i voi ehuy&n dong an dao, ph<.J.m vi dii'lu chinh toe dO III ti s6 giiia IUQng [m 
dao IOn nhat sma:;: va 111Q"ng an dao nha nhat smin 

Gilt trj eua ph:;tm vi di~u cWnh toe d¢ eua ttuy~n d¢ng ehinh va truy~n d¢ng 
<\n dao cua mot so MCKL dl1Q"c cho a bang 1-2. 

2. D9 tron dieu chinh toc d9 
DO tron dieu ehinh t6c d¢ Iii ti s6 giii'a hai gili td k& nhau eua toc dO : 

~ = 

Trang do Wi' wi+l la t6c d¢ dip thu i va + 1 

18 
2- TRANG 61 E1IEoN ... B 



ItANG 1-2. PH~M VI OltU cHiNH rOc 00 CtLt. MAY c.tr KIM LO~I 

Phi;1m vi dieu 
D<;lng rruy 

Truy~n dC>ng ehinh 

May lien (1rung hinh va 16n) 40- [25 

M::'y tu~n <.lung 40-100 

M"y clOil ng'mg 25-00 

May hao giLltlng 4- 30 
M;iy phay 2()- 40 
M:iy khoan hLldng kinh 20-100 

No dliqc xac dtnh bang cong thuc .:Iau : 

l -1~maJ[ z - I.,]) 
~~ --~ w 

""'min 

trong do : z - s6 cilp Mc dC} cta may. 

chinh t6e <.IC> 

Tru~n di')ng an <.lao 

50-300 

IOU-7000 
30-150 
50-200 
JOO-600 

5-40 

11·39) 

Cac gia tri chu~n cua dO trem dieu chlnh dugc s11 d1,l.ng trong truyen dOng clla 
MCKL I. 

tp = 1,06 ; 1,12 ; 1, 26 ; 1, 41 ; 1,58 ; 1,78 ; 2. 

Thuong su d1.mg cac gia trj : 1,26 ; 1,41 ; 1,58. 

3. 51! phil hap giira d~c tfnh cola h~ thong va d~c tfnh cola ph~ tai 

Dl\i.c dnh cd cua cO cau san xu!'l"t dugc khai quat bang phuong trlnh 

(1-40) 

trong do q Is. s6 mil tuy thuC}c vao IO{li may 

(q 0; 1 ; - 1 ; 2) 

Ta chi xet hai truong hgp q = 0 va q = -1 dng voi truyen dOng iln dao va 
truy~n dC}ng chinh MCKL. 

q = 0 ta co Me = Mdm = const - dng voi truyen dOng iln dao. 

q = -1 ta co Me = 1/w (P e = const) - ung vai truy~n de)ng chtnh. 

Trang th1!C M, d!}.c dnh co cua may kh6ng gift du'Jc co djnh thea mOt quy 11lI~t 
trong toan bC} ph{lrn vi dieu chlnh toc de) rna thay d6i theo dieu ki~n cOng ngM 
ho~c dieu ki~n t1! nhien. 

D6i vai truylln dOng chinh MCKL, noi chung c()ng suat. kh6ng d6i khi t6c de) 
thay d6i, con m()rnen ti I~ nguqc vifi t6c de). Nhli v~y a toc d¢ thap, mOm en co 
th4 Ian. Do do kich thuac cua cac b¢ ph!).n co khi pMj chc;m UJn ll!n, dieu do 
kh()ng Igi. M~t khac, thl,i"C te san xuiIt cha thay rAng cac toc d¢ thap chi dung 
cho cac che dO cAt nhl;!, nghia III F z va P z nh6. Vi v!).y, a vtmg t6c dC} thap, 
nguoi ta gift m()rnen khOng dO'i con c()ng suat cAt thay d6i thea quan M b!).c nhc'lt 
vifi t6c d¢. 
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v"d OU,----LL--"" 
V, Vz 

Hlnh /-9. 11/\ thi d(\c linh ph~ ,iii t'iJa MCKL 

- D6i voi truyen di)ng Iln dao MCKL, n6i chung momen khong doi khi dieu 
chinh toe do. Tuy nhi~n ($ vung t6c d(l thap, lu~ng Iln dao s nha, I\1C cal hi h~n 
ch€ hOi chieu Sall ca.t t6"i h~n t, Trang vung miy, khi t6c d~ an daD giam, 11)C an 
dao va momen an dao ciing giAm thea. d toe de> caa, tuelng ung toe dQ V z cua truyen 
dOng chfnh cling pha1' lan, nell giu Fad Ufn nhu eu thl c6ng suilt truyen dc)ng se qua 
laD. Do do cho phep giam nha h,{c an daD trong vung nay, momen truyen dOng an 
dao cung giAm thea (hlnh 1-9). 

M¢t M thOng truyen dt)ng di~n co dieu chinh g9i III tot neu d!)c tinh dieu chlnh 
cua no gi6ng d!)c tinh Cd cua may. Khi do, dQng cd dLlQC stl: d~ng hQP ly nhat, hk 
la co the lam vi~c day tAi a mQi toe dO. Nha v*y, M thong dE.l-t dUQc cae chi ti~u 
nang hiQng ca~. N6i cach khac, co th~ h,ta ch9n d~mg Cd co kich thuac nhO nhlit 
cho may. 

D~c tinh dieu chinh clla truylln dOng 1a quan M gilta cl'mg suilt ho~c m5men 
ella dOng cd vcri toe dQ. Vi d1,l d6i vcri dong Cd di~n m(lt chU!u kich tu dOc l~p, khi 
diell chinh dil;m ap philn ung va gill: tu thOng may kMng d6i ta se co 

M = k¢Iu ~ const ; P = M. w :;: w 

Khi dillu chlnh tu thOng, giu di~n ap phAn ung kh5ng d6i thl 

M = k¢Iu :;: l/w ; P = M w = const 

K€t hQp c8. hai phlidng phap dieu chinh M, P 
ta co d6 thl nhu hlnh 1 - 10. D!).c Hnh 
dU!u chinh fJ vung nay co d~ng gi6ng d:).c 
tinh cd clla truylln dong ch1nh MCKL. M 

4. De') 6n dinh t6c de') 
Do 13. khA nang giu toe d¢ khi ph1,l tAi 

thay d6i. Dlibng d~c dnh Cd ciing cung thl 
d~ 6n dinh cang cao. Noi chung truyen 
dOng an dao yeu cAu .6.w% ~ (5 + 

10)% ; truyen dong chtnh yeu call .6.w% 

~ (5 + 15)%. Hinh 

p 

1-10. Quan h¢ MtvJ); l'(w) ul., d,:,ng C(I m,,1 

chitu kich III d(lC ICtp Ihay oJ61 IJllva4>. 



5. Tinh kinh te 
Xet den gia thanh chi phi v~n hanh, t6n haa nang 111~ng trong qua trinh lam 

vi~c 6n dinh va QTQD. Ngoai ra con phai danh ghi mue d¢ tin cay, thu~n ti~n 

trong v~n hanh, de kiem v~t tu: thay the v.v ... 

Chuang 2 

TRANG B! DI~N 
" ~ , ~ " 

DII;:N Ttl NHOM MAY TII;:N 

§2.1. D~C DllfM CONG NGHI;: 

Nh6m may ti~n rat da d~ng, g6m cae nuiy ti~n ddn gian, Rdvonve, may t.i~n 

v~n nang, chuyen dung, may ti~n cut, may ti~n dung v.v .. Tren may tif!fi co th~ 
th1,lc hi~n dllQC nhieu cong ngM ti~n khac nhau : ti~n tT\l ngoai, ti~n tr~ trang, 
ti~n m~t dau, ti~n con, ti~n dinh Mnh. Tren may ti~n ding co the th1,lC hi~n daa, 
khoan va ti~n ren, bang cae dao cat, dao daa, taro ren.. Klch thud'c gia cOng tren 
may ti~n co the tu co viti mili met den hang chl,lc met (tren may ti$n dang). 

1 

0) 

Ifj"h 2 -1. D,mg pen ngo<li (a) \".L d,,,,!,: gill cong (p) ln~n mi,y li¢n. 

D~ng b~n ngoai cua may ti~n nh11 It hlnh 2~ 1a. Tren tha.r: may 1 d~.t l,l tr11dc 
2, trong do co trl,lc chfnh quay chi tiet. Tren go trU"Q"t d(l.t ban dao 3 va \1 sau 4. 
Ban dao thl,tc hi~n sl,t di chuyen dao cat doc va ngang so voi chi tiet. 0 u sau d~t 
mui chOng Him dung de giu cM.t chi tiet dai trong qua trlnh gia cong, hoac de ga 
mui khoan, mui doa khi khoan, doa chi tiet. So do gia cOng ti~n cr hlnh 2-1b. 0 
may ti~n : chuyen d()ng quay chi tiet voi t6c d(l goc Wet Iii chuyen dQng ch.inh, 
chuyen dOng di chuyen clla dao 2 III chuyen dOng an dao. Chuyen d¢ng an dao co 
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the la an dao doc, neu dao di chuyen dQc theo chi ti€t (ti~n dQc) ho~c an dao ngang, 
neu dao di chuyen ngang (huang kinh) chi tiet (ti~n ngang). Chuy~n dong phl,l g6m 
co xiet nai xa, trl,l, di chuygn nhanh cua dao, bam nt1ac, hut phoi V.v .. 

,2.2. PHI) TAl CVA cO CAU TRUYEN DONG CHiNH VA AN DAO 

1. Phu taj cua co cau truY'!n dong chfnh 
Qua trinh ti~n nhu may ti{ln dUQc th1,l'c hi{ln vai cac ch€ dt) cat khac nhau d~c 

tn1ng hoi cac thong s6 : dQ sfl.u cat t, IUQ"ng an dao s va toc dO cat v. 

Toe d~ cat phu thuQc v~t ii~u gia cong, v~t li~u dao, klch thudc dao d1:lng, gia 
cong, dieu ki~n lam mat v.v ... , theo cong thlic kinh nghi~1U (1 - 1) 

v, 
C, 

---;---cy-c-, 1m/ph] 
Tm tX

,. s' 
(2-1 ) 

Cd the cho mot vai vi dl,l ve cac glS tri cua cac h~ so va s6 mu : khi gia cong 
gang va thep bang dao hQ"p kim Cv =40 - 260 ; dao cAt bfing tMp gio Cv = IB - 24. 
D6i vdj gia cong tho t = 3 - 30 mm ; s = 0,4 -2mm/vg ; gia c6ng tinh t = 0,1 - 2mm ; 
s = 0,1 - 0,4 mm/vg ; T = 60 - 180 ph. Cac so mo xv' Yv' m thuo-ng lliy cac gia 
tri : Xv = 0,15 -i- 0,2 ; Yv. = 0,35 -i- 0,8 ; m = 0,1 + 0,2 

W~ __ guR=~s&~q_~~~Rilii_gq~~~ 
gia c6ng phai. lu6n dl.lt toc dO t6i uu, no dUQ"c xac d~nh boi cac thong s6 : dO sau 
cat t, lUQ"ng an dao s va toc do trl,lc ehinh ling voi duo-ng kinh chi tiet xac dinh. 
Khi ti~n ngang chi tiet co duo-ng kfnh lOn, trong qua trlnh gia c6ng, duo-ng kinh 
chi tiet giam dan, de duy tri tde do dI.t (m/s) Mi uu IS. hfing SO .. thl phai tang ii@n 
tuc toc do goc cua trl,lc chinh theo quan h~. 

V[ = 0,5d<:t' w ct ' 60.10-] [m/ph] 

o dfl.y: dct - duo-ng klnh chi tiet, mm. 

12-2) 

WCt - toc dQ goc cua chi tiet, rad/" 

Trong qua trinh gia c5ng, tl.li diem tiep 
xuc giua dao va chi tiet xuAt hi~n mOt Ivc 
F gom ba thanh phan (1-2) va l1,l'C cAt xac 
dinh theo (1-3) 

F[ = 9,81 C 
'

x" y I; ,. S F (2-3) 

Khi gia eong thep ba.ng dao hop kim 
cling CF = 300 ; dao Mng thep gio CF = 208. 
Gia cong gang xam tlldng ling C!; = 92 
va CF = 118 ; X F = 1 ; YF = 0,75 ; n =0 
voi dao bang thep glO va n = - 0,15 voi 
dao bang hQp kim ctlng. 
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Hinh 2-2 . 06 thi rh~ lo1i ella lt1Jycn lh)ng 
chinh may lIen. 



Qua. trlnh ti$n xay ra voi cong suat cat (kW) ia hang s6 : 

p ~ 

l 60.10 3 

FV 
I I. 

[kWj (2-4) 

. Bai vi hic cat Ion nhat F max sinh ra khi hrQng an daa va. dO sAu dot lon, tl1dng 
ung Vdl toc dQ cat nha V 7. min ; con Ivc cit nha nhAt F min' dc dtnh boi t, s t11dng 
ung voi toc d¢ cat V z max' nghia 113. tl1dng ung voi he thuc 

Fmax' Vlmm = F min Vzmax (2-5) 

Sv ph\! thu¢c cua hjc cat vaa toc d9 nhl1 hinh 2-2. 

Tuy nhien nhll dll philn dch a §1.6, d~ng d6 th~ ph\! tai th1,1C te cua truyen 
d¢pg chfnh may ti~n co df.lng hai vung Fz = canst va Pz = const (hlnh 1- 10) 

2. Ph~ lai ella IrUY'!n di)ng ehinh may lien dung 
Truyen d¢ng chinh may ti$n dung cd d~c thu rieng, khac so voi may tien binh 

thl10ng vi? cau truc va kich thl1oc. Tr@n may ti~n dung, chi tiet g[a cOng cQ dl10ng 
kinh Ion va dllQc d~t tren mfim ci;i.p nAm ngang, hay noi cach khac, tr\!c mfim ci;i.p 
lil thea phlldng th~ng dung. Do trQng hi<;1ng mam c:;ip va trQng 111<;1ng chi tiet ion 
nen Il,l'C ma sat d go trti<;1t va h~p toc d¢ kha ion. VI. v~y ph\! tai tren tr\!c d¢ng 
~d truyen d~ng chlnh may ti$n dung la t6ng cua cac thanh phan hjC cat, hjC ma 
sat 0 go trllQt, 11jc ma sat 0 h¢p toc d9. Tren hlnh 2-3a la d6 tht bieu dien cac 
thanh pM.n cOng suat cua truyen dt)ng chinh va sl,f ph\! thu¢c cua chung vao t6c 
dQ mam c(tp : P 1 - cong suat khac ph\!c 11,tc cAt; P 2 - cang suat khac phuc 11,tc 
ma sit 0 go trllQ't ; P3 va P 4 - cOng suAt khik ph\!c l1,1c ma sat trong h9p toc c1¢ 
tudng ling do ll,lc rna sat va s1,1 quay cua mam c~p ; P 5 - t6ng cOng suat cua truy~n 
d¢ng chinh. 

P, 

"5 
P M, 
P2 M, M 

p. W" .- 0 

ffinh 1-] . D~ thi phv tili eua. truy~n dOng chinh may lien dllng. 

Tr@n hinh 2-3b IVc ma sat ph\! thu/?c vAG t6c d¢ anh hl1(jng Ion dl?n qua 
trlnh qua dt) cua truyen d/?ng chinh. Do kh6i 111<;1ng clia mAm c~p va chi tiet lOn 
va slj khac nhau cua h~ s6 ma sat lUc dung yen va chuyltn d¢ng nen mOmen can 
dnh khi khai dOng cua truyen dOng co the d:;tt toi (60 --;-. 80)% mamen dlnh muc. 
Bdi vi mamen quan dnh 't6ng quy d6i ve tr\!c dt)ng Cd co the df.it toi 8 --;-. 9 Hin 
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m6men quan dnh cua dong cCJ n~n qua trinh khoi d(>ng CI~9. h0 t"ong di~n ra ch~m 
voi mOmen can dnh lOn. Theo muc dQ gia t6c cua d9ng cel, m6men can dnh s~ 

giam nhanh va khi toc d(> ta..ng thi no it thay dOL 

3. PhI! tai eua truyen dong an dao 

LVc an dao cua truy~n d(>ng a..n dao dUQc xac dinh thea cong thuc t5ng quat 0-18) 

C6ng suat an dao cUa may ti~n dU:QC xac dinh bAng c6ng thuc : 

F"J - l"c an dao. [Nj ; 

Vad - tOc d9 !In daa, [m/s]. 

Cong swlt a..n dao thl10ng nha han cong suilt ca.t 100 lfin vi toc 0:'(> an dao dul,lc 
xac djnh hOi luc;mg a..n dao va t6c d(> goc cua chi tiet : 

nha han t6c dQ cat nhif!u lfin. 

o d:1y : s' = s/2n, [mm/radl 

W
CI 

- toc d{) goc cua chi tiet, rad/s 

s - 111Qng !In dao, mm/vg 

Lvc va. m6men ph1,l tlli cua truy~n d(>ng an dao khOng ph1,l thuQc VaG toc d¢ cua 
no, vi ph1,l tai cua truyen dqng a.n dao chi dUQ"c xac dinh boi kh6i luQng b¢ pMn 

. di chuygn cua ma.y va Ivc rna sat a gb truQ"t va 0 hop toc d(>. Do thi ph1,l tai cua 
truyen dong an dao dUQ"c bieu di~n trE!n hinh 2-4. d dlli t6c do rOng V I < V < V 2 
m6men ph1,l tai la hang s6, a vung t6c do V < VIva V > V 2 nhu da ph an dch 0 
§1-6, momen ph1,l tiii B~ thay dOi tuyen dnh thea toe dO. 

4. Thai gian may 
Thai gian may (thai gian gia e6ng) cua may ti~n dU:Qc xac djnh 

L. 10-3 

[ej. 'M ~ Vad r' trong do , 
L - chieu dai gia e6ng, mm; I 

(2-7) 

K€t h9P (2-6) va (2-7) ta co cOng thue tlnh 
thai gian may , 

L 
'" ~ s· [,j W

CI 
• 

(2-8) 

o v, 
v 

Nhl1 v~y de giam thai gian gia oong, ta. phai ta.ng 
toe dO d.t,IU:Q"ng a.n daa va na.ng Built se tang. ffil1h 2-4. D6 lhi phl,! t~i HuyGn dfmg 

an dau. 



§2.3. PHUONG PIIAP eHON eO]l;G SUAT DONG eo 
TRUYEN DONG ell·iNH eVA MAY TI~N 

Truyen d9ng chinh may ti~n thl1ang lam Yi~c d chI! d(> d:=..i hQ.n. Tuy nhien, khi 
gia cong cae chi tiel ngcin, d cae may ca trung binh va nh6, do qua trlnh thay deli 
nguyen cong va chi tiet chiem thai gian qua lan nEm truyEln d¢ng chinh S0 lam viee 
a ch€ d9 ngan h~n l~p l:;ti. Khi xac djnh c6ng sutH d('mg cd truyen d¢ng chlnh phai 
lien hanh tinh loan a mot eM' d() nl;ing ne nhttt. 

Gi,i thi€t tren may ti$n thl/c hi~n gia c5ng chi tiet nhu a hlnh (2-5). Cae nguyen 
c6ng khi gia c6ng gam 4 giai dOl;l.n 1 va 3 -- ti~n cat ho~c ti~n ngang ; 2 va -1 -
ti~n tru (ti~n dQc) Ph\! tai ella d¢ng Cd trong tUng nguyen c6ng phu thu¢c va~ r.ic 
th6ng so chEf d¢ d .. t, vQ.t li~u chi W~t dao v.v ... 

Qua trinh tinh toan nhl1 sau : 

a) Tu cae y~u' to chI! dQ cat gQt, thea cae cong 4 
thuc (2-1 l, (2-3), (2-4) va (2-8) xae dinh toe d~ cat, 
hre cat, cong su§:t cat va thai gian gia eong ling voi 
tung nguyen eong. Neu toe d¢ cAt dnh duqc kh6ng 
phu hop toc d¢ eua may (thea so li$u k{ thu(lt. co khi) 
thi eh9n lay trj so co san trang may ga.n giong voi 
t6e d¢ elit tinh taan. Dung tr~ s6 nay dnh l~i P~, tM' ( 
thea (2-4) va (2-8). Tri 56 VI' P z' tM nay duqc dung .1. 
chinh thuc trang toan bq bai tmin. 

b) Ch9n nguyen c6ng n$,ng ne nhat va gili thi~t 

d nguyen cong fly may lam vi/ilC a eh~ d¢ dinh muc. ffinh 2-5. eh) 1,,';1 ,h1<\c ~,,\ d;ng 
Thea (1-31) xac dinh hi$u sUiH cua may ling voj phl,l lren m;IY liCn 

tai cua tung nguyen e6ng. 

Cong suat trElfi trl,lc d¢ng co ling voi tung nguyen c6ng : P D, = P)Tf.,' 

Gill thiiIt trong cac thai gian ga lAp, thaa ga chi tiet, do dl;l.c k{ch thunc, chuy~n 
d6i tu nguyen e6ng nay sang nguyen c6ng khac, d¢ng Cd quay khOng tAi (rna khong 
cat di~n d¢ng co), thi cong suat tren trl,lc d¢ng cd luc nay la cong suat kh6ng tM 
cua may, tuc la bang lL1Q"ng mat mat kh6ng d6i 

Po = a'Pc<.lm (2-9) 

(r ng voi cOog sucH nay Hi cac thai gian phl,l cua may, chung d1.1qc xae dinh theo 

tieu chuan vi).n hanh cua may L to' 

Cae s6 li$u dnh tOllo dllQ"e ghi vao bang 2-1 ha:;i.c ve do thi hlnh 2-6. 

lJAm; 2-1_ 56 Lltu D~ CHQN CONG su.h DONG co 

~uyen : ("hieu uilL gia I , V, F, I p, 
, 

'" w" 1', (kW) K, 
c(mg u)ng [. (mm) (mm) (mmJvg) (m/ph) ( 1/2) IN) '1 (KW) (ph) I 

I II . O.5(Ul - do) " " " me[ I hi I',l 
I 

K" 

I 
" P, S ---- -

'Idm ~:~~-. Im~' 2 I, " Sl " Wet] hl i 1'1;' " I',J m I 

3 I, - O,5(<.l~ - J,) " " '" We!l hl 1',3 K,.l " l'eJ ImJ 

4 I, I, " ~, W,,·l hA 1'/4 K,.I " 1\, ,~, 

-
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c) D(lng co co the chqn thea c6ng su,'[t trung blnh ha~c cOng suilt dbng tt} 

4 , 

2: P CltMI + 2: P Ojt{)j 
i '" I j '" I , (2-10) 

L tMi 
i '" 1 

4 

+ I P~j. to) 

P", = 
J'" I (2-11 ) i '" 1 

4 , 

I tMl + I tOJ 
i '" ! j '" I 

Trang do 

P CI' tMi - cong su:1t tren tr\1(: d¢ng ca, thai gian may cua nguyen c~ng thn i 

POl' tOJ - eong sut'lt kh6ng Uti treD trl,le d¢ng cd, thoi gian lam vi€icc khbng t$.i 

cua may, 

PO] = Po· 

n - s6 khoang thoi gian him vi~ khbng ta.i. 

Pc 
Po Pcdrr 

Pc, 

/' :r 
Po Po Po P L-

I 
0 

) I 1 I , " 1M I - , , 

ChQn d~ng cel co e6ng suilt dinh roue Idn han 20 ..;- 30% cdng suat trung binh 

hoi;l.c dang tri 

(2-12) 

d) D¢ng cO truy~n d(ing chlnh may ti~n can phAi duq-c ki~m nghi€icm thea dieu. 

ki?n pM.t nong va qua tai. 
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§2.4. NHUNG Yiiu CAU VA DAC DIEM DOl VOl TRUYEN DONG 
DlEN VA TRANG BI DlEN CVA MAY TlEN 

1. Nhung y1!u diu va dac diem chung 

a) Truyen dQng chinh : TTuy~n d(mg chlnh can phai dUQC daD chieu quay de' 
dam bao quay chi tiel theo ell. hai chieu, vi dl,l khi ti~n ren tnii va phai - Ph<:Lm 

.vi di~u chinh toe d¢ tr\lC chlnh D < (40 + 125).11 voi d9 trOn dieu chinh If' = 1,06 
'va 1,26 va cong sual la htlng so (Pc = const) 

" d che' d(> xac l~p, he thong truyen d¢ng di~n can dam bao dQ cung d~c tinh Cd 
trong ph<:J.ffi vi dieu chinh toe dQ voi sai s6 dnh nha han 10'7r, khi ph\! tai thay doi 
tu kh6ng den d~nh mue. Qua trinh khdi d('Jng, hilm y~u cau phai trdn, tranh va dl}p 
trong h¢ truyen. D6i voi may ti~n ca n~ng va may ti€m dung dung gia c6ng chi tiel 
co duong kinh lon, de dam baD t6c d(:l cat t6i uu va kh6ng ct6i (VI = const) khi 

dl10ng kinh chi tiel thay doi, thl phl;lm vi dil!u ehinh t6e d5 dUQe xae dinh hdi pham 
vi thay d6i toe dO dai va phl;lm vi thay d6i duong kinh : 

D ~ 
WmllX 

Pc ,Me 

Me 

Pc 

v, 
o~------~--------~--~ 

V l '1110 

Hill/' 2-7. Il,eu Llil mt'lmcn vii uln~ suih eu" dCmg e(l 
Irong lruycn dong ehinh 

(2-13) 

o nhling may ti~n co nhO va 
trung binh, M thong truyen d¢ng 
ehinh thuong la dong Cd kh5ng 
dong bO rNo long sdc va h5p toc 
dO cd vai dip toe dQ. 0 cae may 
ti~n co n~ng:, may ti~n dti:ng, he 
thong truy~n dong ehinh dieu chinh 
hai vung, su d\lng he thong bl> 
bien d5i dong cd di~n m¢t ehieu 
(BBD - D) va hOp toc do .- khi 

Vz < V, gh dam bao Me 0: canst ; 

khi VI > V,. ~h thl P e = canst (xem 

d6 thi hlnh 2-7). Bo bien d6i cd 
the 18. may ph at mot ehieu ho~c 
bO ehinh luu dung thyristor. 

b; Truyen dl)ng (l:n dao .- Truyen dong An dao din phai dao chieu quay de dam 
baa :1n dao hai chieu. Dao chieu bAn dao cd the th\1c hi~n bAng dao ehii'lu dong Cd 

di~n holitc dung kh6p Ii hQp di~n tu. Phl;im vi dieu ehinh t6c dQ eua truyen dQng :1n 
dao thubng la D = (50 + 300)/1 vbi dO tran dieu chinh If' = 1,06 va 1,26 va momen 

khong d6i (M = canst). 

o ch€ do lam vi~c xac l~p, dO sai l~ch tlnh y~u diu nha han 5% khi phI,! tai 
thay d6i tu kh6ng dil'n dinh mti:c. Dong ca dn khoi d¢ng va ham ~m, Toe do di 
ehuyen ban dao cua may ti(m co n~ng va may tiI~n dung e~n lien h~ v6i toe do 
quay chi ti€t de dam baa gilt nguy~n IUQng :1n dao. 
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6 may ti~n co nha thuang truy~n d(mg An daa dugc th1,l'C hilm tu dOng Cd truyen 
d(mg chinh, con a nhU'ng may ti~n n~ng thi truyen dong an daa dugc thvc hi~n tu 
mot dong Cd rieng la dong Cd m<)t chieu cap di~n tu khuech dai may dilm haiic b¢ 
ehlnh hru cd dieu khien. 

C) Truy-en d6ng phI! : Truyen dOng ph\! Clla may ti~n kh5ng y~u cau di{!u chlnh 
toe dO va kh5ng co y~u du gl d~c bi~t n~n thllong sti dt,mg dOng ed kMng dong 
bO r5to 16ng soc k~t hgp voi h¢p t6e dO· 

2. Cae sa do (lieu khien dien hinh a may tien dung va may lien 
"co n~ng 

Nhll da trinh bay a tr~n, eae may til;!n dung va cae may ti~n eO" niilng ed mot 
trong eae che dO lam vi~c ed bAn la m~t ti~n ddu. D~ d~t dt10e nang suat Ian nhat 
!lng voi cae th5ng 56 ella eh~ dO eAt toi uu, yeu cau phAi duy tri toe do cat kh6ng 

doL De d~t d1l9C dieu do, khi duong kinh dCI eua ehi tift giAm dan, can phAi dieu 

ehtnh toe dO goe ella ehi tiet weI thea lu~t hypeebal : w ct . det = canst. Sau day ta 

xet m¢t s6 Sd d6 di~u khien dien blnh. 

Tren hlnh 2-8a 1ft sd d6 nguy~n 11 ddn gian, thl,ie hien lu~t dieu ehinh 
VI = eonst. 

Dattrie (b(:l cam bien) dllang klnh chi ti~"t gia e6ng khi tien m.\it dau 1ft bien tro 
RI). Can trllot ella n6 li~n h~ voi bim daa qua bO dieu toe P. Ph;:tm vi di chuy~n 
Ian nhat clla can trt10t se tlldng ung voi duong klnh Ion nhat ella chi ti8"t gia e5ng 
trl!n may. Di~n ap d.\it len bien tra R[) dllQc ItIy tu ph at toe FTI ti 1$ voi toe dO 
goe eua ehi tiet, vi v~y U[) ..... Wet det . Di~n lip diit Um bien tro Ry 1ft dien ap 6n 

djnh. Di~n lip lay a eon trL10t ella Ry se tI l~ vo; t6e dQ cAt. 

Hi$u di~n lip a cae ddu trllgt ella bien tro Ry va HI) IA (U v - U r) dt1ge diit vaa 
rd Ie 3 vj tTl RTr2. Rd Ie nay se dieu khien dOng ed DX dat toe dO quay clla dOng 
ed ehinh DC. 

Khi khoi d¢ng, bil'ln tro Rc a vj tri tlldng ung voi toe dO goe mam e$p la nha 
nhat eon U o = O. Sau khi khbi dOng dOng cd chinh (rd le RTr3 tne dOng), do tiep 
diem RTr2 (T) kin n~n TO Ie RT tlie dOng, d¢ng cd DX quay thea ehieu thu~n ung 
voi sl,1" tAng toe dO ella dOng ed chinh va di~n ap ella may phat toe FTl. Khi dien 
ap UI) = Uv' eae rei Ie RTrz, RT ngat va d¢ng cd DX dung (dt1qe ham dOng nang). 

Toe do ella dong cd chlnh se tlldng !lng voi toc dO eat d~t trlloe va vj trl Lan 

daa khi hilt ddu gia c6ng. 

Khi gia eong, ban daa di ehuyen toi Him, eon tr1l1t ella bien tro di chuye'n ve 
huang giam U D' do d6 rd Ie RTr2, RT Il.li tic d9ng ; d¢ng cd DX quay thea ehieu 
tang toe d9 dOng Cd tr\le ehlnh, nhll v~y duy trl. duqe dil;!n ap Un '-" W(.t.dcl Ia 

hang so. 

Khi toe d¢ g6e ella d¢ng cd chlnh dl;lt gia tr! IOn nhat, e5ng tae hanh trl.nh IBK 

tac dong, dOng ed DX ngiing quay. 

Khi dung mam ci;i.p, rd Ie RTrz tae dQng tL1dng ling voi tiep diem RTr2 (N) dong 
va dOng cd D quay thea chi~u giam t6e d¢ dQng ed ehlnh, eon trll9t bien tro Rc 
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d1JQc di chuyen ve vj trf han dAu, cong ,Mc h3.nh trinh 2BK se hj tac d¢ng, dung 
d¢ng Cd DX. 

T6c d¢ cat dUQC duy trl kMng doi voi d¢ chfnh xac ph1,l thu(:lc d¢ chinh xac ch€ 
t~o b¢ ph~n lien h~ giua him daD vA bien trCl RD, muc d(:l tuyen Hnh cua d~c Hnh 
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Hill" 2-8, CfIc sci dd dib! khitn duy lri Ilk dO dl Iii hAng s6 (v = con.~t). 
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bien trd Rj) va phat t6c, dl,'l nh~y diem kh6ng cua rd Ie c1,1c tlnh RTr z' va do {'in 
dinh cua cac them so cua Old do khi nhi~t dO va di~n ap !11tH thay d6i. 

Tr~n hlnh 2-8b la sd do dieu khi~n t6c dO quay cua d(>ng Cd DC thea ham cua 
dlJdng kinh chi tiet gia ctlng thea nguyen 11 U c<.l "" U p.h "" W dcl . Di~n ap chu d~o 

U nt ti I~ Val t6c dl,'l cat dlJQC dij.t bang bien trd Ry • Di~n ap phan hoi 
Uph '"'"' W d~l Neu h~ thong dieu chinh co b¢ dieu chirih PI (d. 1$ tich phan) thi luon 

lufjn cd 

Tr~n hinh 2-8c la so do dieu khien duy trl t6c dO cat la hang 56 th1,1C hi~n 

bang cac dattric dtiong kinh va toc d(> kieu kh6ng tiep die'n1. Di(m ap phat ra cua 
dattric X31 ti \(: voi toc d¢ dai v. Di~n ap phan h6i lily til phat toc FT, cuOn da.y 
kich tlJ: phit toc dlJQc cfip di(m tU dattric X32 qua cAu chinh llJU CL2 ti J(l vai 
duong kfnh cua chi tiet U eLl = Kt.del ; nhlJ v{ty di~n ap ph at t6c U l."!" = Kz.w.d~t. 

So do dieu khien dam bao U"<.l = U p!1 = Kz.wel.d~t va thvc hi~n dlJQc lu(tt dieu 
khien wct.dct = const. 

BBM lJD)W~ 

I 

m"h 2-9. So <.16 duy tri hl9ng An <.lao lit hllng s6. 

D¢ chinh xac duy trl toc dO c:1t phl,l thu¢c Vao nhieu yeu to : Dij.c tfnh phi. 
tuyen cua dattric X32 va phat toc, dubng cang tU tr{; cua phit t6c. 

De thl,1c hi~n phep nhan cac tin hi~u ti l~ vai W va dCl> co th@' dung bl) nhan 
bang di~n ttl thay cha may phat toc. Vu diem cua no la dH~u chinh tran, dO tin 
c~y cao. NhuQc diem III kho chtnh d~nh m:;tch sao cho d~t qua trinh qua d(> t6i tiu 
trang toan bl) dAi dieu chinh. 

M¢t yeu cAu d$.C bi~t doi vai may ti~n co n$.ng va. may ti~n ddng 130 duy tri 
itiQng an dao khOng doi. Dieu do co th~ th1,1c hi~n bang so d6 dan gian hinh 2-9 
Di~n ap chu d:;to cua M thong truyen dOng a.n dao dU9C lay ti1 may phat toc FTI 
noi cdng vai tr\lc dOng co truyen dOng chinh DC. Khi do UL"dD = KIWI) = K1w 1 va 
wj)lw~ = canst. Chiet a.p RD se d{tt lti9ng a.n dao. 

30 



§2.S. ~f()T s6 SO 1)0 I)I~U KHIlJ:N MAY TI¢N 

1. So do dieu khien t.uyen di)ng chinh may ti~n nang lA660 

May ti(ln n~ng IA6GO dl1qc dung d~ gia cOng cac chi W!t bang gang ho~c thep 
lOU tr9ng hlqng dutH 250 kN, dUC1ng kinh chi tiet Ian nhtlt co the giu ct"lng tr~n may 

:18 1,2501 (hlnh 2-10). D¢ng co truyen d¢ng chinh co cc')ng SUItt 55 kW. TOe d¢ trl:lc 
,~hinh dl1QC di~u chinh trong ph~m vi 125/1 vbi c6ng SUElt khOng d6i, trong do ph~m 
vi diE!u chinh toe dQ dQng eel 13 5/1 nha thay doi tit tht"lhg d¢ng co. TOe d¢ tr\lc 
chinh ung voi 3 cAp cua h¢p tOe d¢ co gia ttl nhll sau : 

Cap IDle == 1,6 + 8 vbng/phut, 

Cap 2 DIe == 8 + 40 vonglphut. 

Clip 3 Die == 40 + 200 vbng/phut. 

Truy~n dc)ng An dao doge thl!C hiEfm tit dOng cO truyen dQng chinh. LUQng an 
d;]o duqc dieu chinh trong ph~m vi 0,064 + 26,08 mm/vg. 
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ifill" 2-10. Sr) ,J(\ di&. khi~11 may liCn JAMO. 

Truy~n dQng chinh dltQc thvc hi~n tu M thOng F-D. Dillu chlnh t6e de) dc)ng co 
bAng thay ddi dong kich tit ella dc)ng cO', cbn sue di~n dc)ng eua may phat dl1QC gift 
khOng ddi. 
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May chi co th~; him vi/ilc dllQc, tuc 113. dOng Cd chi co the khoi dOng dUQc khi 
tat ca cac dieu ki~n lien d¢ng sau dllQc dam bao : 

- Dt1 dau boi trcJn : tiep diem DBT kin, (cong tilc to K4 co dii?n). 

- Ch€ d¢ lam vi~c cua may da du'Qc chqn : tiep di@'m CTC 1 ho~c CTCZ kin, (rd 
Ie lRLD ho~c 2RLD co di~n), 

- Da d~t t6c dO nao do : tiep didm TD kin. 

- Cac banh ra.ng trong ht)p t6c d¢ da. an khop hoan toan : cac tiep diem lKBR, 
ZKBR, 3KBR, 4KBR kin. 

- D¢ng co da du tu thOng: tiep di,gm RNT kin vI rd Ie RNT tac d¢ng. 

d che d¢ lam vi~c, muon khdi dQng d¢ng co, ta an nut Ml (de quay thu~n) 
hOQ-c MZ (quay ngu'Qc). Sau khi ;'in Ml cong M.c td LDT tAc dQng. Tiep do, cac cOng 
tac to K l, T, Dg, K:z tac dOng. Cu¢n kich tu CKF cua may phat dllQc n6i vao toan 
bti di/iln lip ngu6n mtit chi€!u ; di~n trQ kinh te trong m~ch klch tu dOng co rd dUQ"c 
10<jli b6 ; di~n tro di€!u chtnh dong kich tu d¢ng co DKT pha.n m~ch. Do do dong 
di~n kich tu may phat va d(mg Cd deu co gia tr! djnh mdc. DOng Cd dllQ"c khoi d¢ng 
giai dO<jln 1 (tu thOng dOng Cd la djnh muc ; til: thOng mAy phat ta.ng tu 0 den djnh 
mdc). Khi di~n ap may phat tang gfin den giA trj dinh muc, ro Ie RCB tac dc)ng, 
cong tac td K3 co di/iln, di/iln trd DKT dUQc du'a vao m~ch klch tu dQng Cd, dong 
di~n klch til: d¢ng cd giam xuong trj s6 tu'dng rl"ng voi tU thOng hic do (da di;lt tru'oc 
nha DKT). D¢ng cd du'Qe khdi d¢ng giai do:;tn Z (tu thOng may phat la d~nh muc ; 
tU thong dOng cd giAm ttl trj s6 djnh muc den trj so cJ\ tlldng ung voi vj tri cua 
bien tra DKT). 

D@' h~n eM' dong di~n m:;tch phlin llng trong thai gian khoi d¢ng, ngu'oi ta dung 
rd Ie RG. Rd Ie nay co hai cu¢n day t{lO ra suc tu' d¢ng ngu'Qc nhau 1ft RG 1 va 
RGZ. Blnh thu'ong cu¢n song song (cuon di~n ap) t~o ra suc tu dc)ng dti IOn hut 
phdn dng ro Ie, do d6 di~n tro r f dUQc n6i bit va qua trlnh khoi d¢ng du nhanh. 
Neu dong di~n phAn ung vUQt qua gia trj cho phep thi sdc tu d¢ng clla cuqn n6i 
tiep (cu¢n dong di~n) du Ibn Him cho ro Ie nha ; tiep diem cue no OlO ra va. di~n 
trO rr dUQc n6i tiep van m~ch klch ttl may ph:it. Ket qua dong di¢n phan dng ghlm 
xuong. Dong di~n phan dng du'Q"c h~n chI! thea nguy~n tAc rung. 

De dieu chlnh toe d¢ ttl xa, ngllbi ta dung d¢ng cd xecvl'l Dl va cac nut an M\, 
M2, M3. Gia thil!t may dang lam vi~c binh thuong, mu6n co toc dO Ion hdn, ta ;'in 
mit MJ (d6i v{!i chi€!u thut;tn) ho:;tc M2 (chieu ngu'Qc). C6ng t:ic td LDT ho!;i.C LDN 
tae dOng. Vi trong quA trinh nay, rd Ie RCB da tac dOng n~n cUQn day rd Ie 3RLD 
kh6ng co di/':ln. Do do, chung nao rna nut Ml hOi\ic MZ con bj .1n tM cl'lng tAc to 

KT con lam vi/ilc, dOng Cd Dl con quay va. ken thea con trl1Qt bien trd DKT theo 
chi~u tang di~n tro, giAm dong klch tu. Mu6n giAm t6c dQ, I'ln nut M3 dd ti€p di~n 
cho c6ng t:ic td KN. Luc nay Dl s~ quay ngu'Qc k~a can trllQt bien tro DKT ch~y 
ngllQc, lam tang dong kich tli dong co. 

Qua trinh ham hat d~u xAy re khi .1n mit D va di~n ra qua ba giai do~n : 

DAu ti~n Is giai do~n ham bii sinh do tang dong kich tu dong cd l~n gia trj 
djnh mllc. Trong giai da~n nay cl'lng tAc to Kl mat dl~n, bien tra DKT bj ngAn 
ml;leh. Sllc di~n dong mAy phAt vAn dUQc giu djnh mue. Khi dong kich tu dQng co 
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dl;lt di!n gia tri dinh muc, rd Ie RT tac d~ng, cat di~n cu!}n dAy cong tAc to K3 , 

cOng tac to T mitt dj~n, cat di~n cu~n kich til may ph at. 

DOng Cd ehuy~n sang qua trlnh ham tai sinh thu hai do sue di~n dong may 
phat giam dan, eon tu thong dOng eo dugc giii d tri s6 dinh mue, 

Giai doan cuoi cung la ham dQng nang, dugc hat dau khi di~n ap may phat 
giam den tri s6 nhA clla rd Ie RH. Cu~n dAy eac cOng tilC to Dg va K z mat di~n, 
dt ph.1n ung dOng co ra khOi may phat va dong vao di~n tro ham rho 

Trang qua trlnh ham, dong di~n phan ung dong ed duoe h;:tn che theo nguy~n 
tac rung nha ro Ie hai euop day RD. Tae d~ng clla rd Ie nay tuong t1! nhu ro Ie! RG 

d che d¢ thu may, su dl,lng an nut TT ho~e TN. Luc nay cae c6ng t&e to 
LDT ha{lc LDN khong c6 di~n nEm T ho~c N chi e6 di~n khi an nut TT ha~e TN. 

Trang sd dO, dEm DHI dung d~ bao hi~u vl! trlilng thai blnh thuang va dEm DH2 
- vll trlilng thai khong blnh thuong cua hi;! thOng dau boi tron. Khi may dang Jam 
vi(!c rna khOng du dau thi kh6ng nhiing dim DH2 sang rna con eo tin hi~u eoi. 

2. So do dieu khien truyen dong chinh may ti~n dung 1540 

So do nguyen If mlilch dillu khil1n truyEln dong chinh may tii;!n dung 1540 0 hinh 2-11. 

D(lng ed Dl la dong eo truy~n dQng chfnh co c6ng suat 70kW ; di~n ap philn ung 
440V. Phlilm vi dillu ehinh toc d~ bang dieu chinh di~n ap phan ung la Du = 6,7/1 va 
dh~u chinh tit th6ng la D¢ = 3/1. Phan ung dOng Cd Dl duoc cung cap di~n ttl bl) 

bien doi BBD1, la bQ ehinh luu khOng dao ehieu eo dieu khie'n noi thea so d6 cau 
ba pha. Bo BBDI kh6ng dung bi€n ap ngu6n va dau vaa co ba cuOn khang kh6ng 
khi LK. CuOn dAy kfch tu cua dOng eo Dl ia CKDl dUQe eung eap di(m til b¢ bii!n 
doi dao ehillu eong suat nha BBD2 voi bien ap BA2 a dau vaa. Dillu khi~n BBD2 
dUQc thvc hi~n thea nguyen Ii ph\! thui)c bai tin hieu ti Ii;! voi di~n ap phan ung 
eta bai dattric di(!n ap DH va ml;leh rz, D03. Khi di~n ap phl1n ung nha hdn 420V 
thl. di~n lip phan h6i nhe. hon di~n ap danh thllng clla on lip D03, tin hi~u dillu 
khien DBD2 se bang khong (Ullk = 0). Khi do bO bien ddi BBD2 se dAm baa eho 
di~n lip tr8n cuon kteh tit co gili trt. djnh muc, ung voi til thOng clla d~ng cO eo 
gili trj djnh muc, Khi di~n lip phlin ung Ion hon 420V, diOt 6n ap D03 bi dlinh 
thung, di~n lip phan ung tang d€n 440V, tu th6ng dOng cq se bi giAm, 

H~ thong truyen d¢ng thyristor - d¢ng co (T - D) thvc hi~n thea M thong kin, 
on djnh toc d~ dong Cd voi phan h6i am t6c d¢ bAng may phat toc FTI. D~t toc 
d¢ d¢ng ed a ca hai vung toc dO dl1qc thvc hi~n hOi chiet lip Rw' Hii;!u hai di~n ap 

di~n ap chu dlila Dell (d~t toc dO) lily tren chiet ap Rw (dliu 7 - 13) va di~n lip tren 

may phat toc FTI Ia y.w dUQc d~t van bi? khuech dlili m¢t chiE!u : 

Di(!n ap ra cua bl? khuech d~i duqc di;i.t vao bi? bien d6i BBD 1. Hliln ehEf dong 
di~n d¢ng co dUQc th1!c hi~n b~ng khau ngAt tin hi(!u ra clla bO khueeh dlili, mlileh 
di~n do gam cuon khang LK, cae bii!n ap BA4, BA5, BA6, bO chinh luu CL2, diot 
on ap D02 va tranzitar T. Sl,lt ap tren cu¢n khang LK tl. I~ vai dong di~n phan 

3· TRANG B! ElI~N ... A 
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ling duQ'c ds.t vaa cau chlnh luu CL2 q ua bi~n ap BA4, BA5, BA6. Khi dong di¢n 
phan ling Ion han gia tri dong di~n ngAt thl di~n ap ra clla CL2 s~ lO"n han di~n 
ap danh thung cua on ap D02, tranzitor T th5ngJ tin hi~u dieu khien bQ bien deli 
BBDI giam, di~n ap pha.n ling d¢ng co se giam vii. dam baa h~n che dong di~n d¢ng 
Cd nha han tri s6 cho phep. 

Sa do di~u khil~n t1,1 dQng duQ'c cung cap ttl bl> chinh hIu CL3 vdi bi~n ap dilu 
vaa Ia BA3 (hinh 2-11b). Trang sO do co cac lien d(lng darn baa cho 51,! lam vi¢c 
cua h~ th6ng, hay n6i cach khlic la truyen d(lng chfnh chI co the lam vi~c khi de. 
co day du cac tin hi~u lien d(lng : 
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~ ~~~~~=,~,============~==~=+==================== ~ 
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...... eL, I f+:C:=;~ 
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/fJ,rh 2-lJa. Sci d6 di6..t khi~n truy~n dOng chfnh miiy tien dung 1540. 
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ffinn 2-11b. Sd d6 di1!u khien truyen dOng chlnh miiy lien dung 1540. 

-- TruyE!n dqng an dao va truyen dQng ph1,l dii dllQ'C cAp di~n (ding tac to Kl 

co di~n), 

-- Du dau b6i tron trong h¢p t6c dQ va go trl1Q't (ro Ie kiem tra dl1u RAK, lip 
k€ di~n tiep xuc HAL vii TO Ie RBT cd di~n), 

-- Banh rang trong h9P toe d9 da An kh(tp (tiep diem BKl, BK2 kin), 

-- Xii ngang da dl1Qc kl;!p ch~t (tiep diem BK3 kin), 
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- Truy~n d()ng nang h~ xii khOng lam vi~c (tiep dh~m BK4 kin), 

- Dil co nguon mQt chi~u cung clip cho cac khap Iy hQp (I'd Ie Rll, RI2). 

D~ dua M th6ng vao liim vi~c, dong cac aptomat ATl, AT2, AT3. An nut Ml, 
cong tllc to Kl co di~n, cung clip ngu6n 3 pha cho truyen d¢ng Iln dao vii clip ngu6n 
cho phan m~ch dieu khi~n truyen d¢ng chinh (tiep di~m Kl (73-105). An nut M2, 
cong t!1c to K2 co di~n, bq bien d6i BBDl, BBD2 dU9c cAp ngu6n ba pha. 

D!t khdi d¢ng dqng co, an nut MT (quay thu~n) - mam C!)P quay pMi, ho~c 

MN (quay ngtil;lc) - nl/lm c!)p quay trai 

Vi d\l An MT, 1'0 Ie R5 co di~n, tiep di~m R5 (89 - 91) va Rp (73 - 97) dong 
lam cho I'd Ie Rl, R3 co d{4;ln. Ti€p dUlm Rl d~t tin hi~u di~u khi~n cho b¢ bien 
doi BBD2, dam bao cho tu th6ng d¢ng cO co gia trl dinh mu-c va chi~u ung vai 
chi~u quay thu~n cua dOng co D1. Cac tiep di~m R3 (41-45) va R3 (47-49) - noi 
phat t6c FTI vai c1,1c tinh sao cho phan h6i t6c dQ Iii a.m. Khi ttl th6ng di)ng Cd 
dat gia. trj. d~nh mdc, 1'0 Ie ki~m tra to thOng R TT tac dQng, ro Ie R8 co di~n, dong 
ngnan di~n ap cho m!.lch d!)t t6c ·d¢ Rw. Rd Ie R12 co di~n Mi 2 tiep dilfm Rl 

(51-61) va RTT (61-63). Hi~u di~n ap chu d!.lo vll di~n ap trfm phat toc FT1 dtl9C 
dtit Wi dAu vao eua b¢ khueeh d!.li theo dtlong : 1-3-5-7-47-49-FTI-45-41-35-23 ; 
15-13-17-19-21, bQ bien d6i lam vi~e, toc di) dQng cO tang den tri 56 ling vdi di~n 
ap cbu d!.lo d~t bdi chiet ap Rw. Dong di~n dqng co dU9c h!.ln ch€ 0 mue 1,5~(lm nhO 

khAu Dgat dong di~n. 

Ham dung de;.ng Cd dUQ"c thl,1'C hil}n bang an nut D3. Khi do cl\c I'd Ie R5 va R8 
bi ngat di~n, di~n ap chu d~o 5e bang kh6ng. Do quan dnh ed, t6c d¢ dOng co vin 
con Ion n~n di~n ap eua phat t6c FT1 vAn con Ian vll di~n ap di~u khi~n bi d6i 
dau, do do I'd Ie RTr J tac dQng, tiep di4"i'm cua no RTrl (51-59) dong di4;ln cho I'd 
Ie R11, dAm bAo cho di~n lip d~t vao b¢ khuech d~i vAn co dAu nhu truoc. D6ng 
thai R1 mAt di~n Mi tiep di~m Rll (73-89) mo ra va R2 co di~n do Rll (73-95) 
dong l!.li, tU thOng d¢ng co se deli chieu. Khi do d¢ng ed s~ dUQ"c hAm tlii sinh, na.ng 
ItlQ"ng du thua trong hI} th6ng dOng hQc dtlQc tai sinh ve Iudi boi b¢ bien d6i BBDl. 
T6c dO dOng co giam da.n den mQt trl 56 nB:o do thl 1'0 Ie RTl'J nhA l'a dAn den 1'0 

Ie Rll va ti€p theo Ia I'd Ie R2 mAt di~n, Sd do tro ve tr!.lng thai ban dau. Dung 
dOng cd cung' co the th1,1c hi~n b~ng ca.c nut t'l"n sau : nut Dl cat di~n c6ng tac to 
Kl rai R5, lam cho R8 mlit di~n, qua tl'lnh ham xay ra nhu da. phan dch a tren ; 
nut D2 eAt di~n K2, be;. bien deli BBDI mlit di~n, dOng ed dUQ"c ham t1,1 do ; eo tb€!' 
dung bang mQt trong cac nut dung s\1 co : D4 d!)t a ban dieu khien, ::J5 d!)t a hOp 
dieu khi~n di dOng, D6 d!)t a \l dao trai, D7 d!)t a I,J. dao pMi. 

o ch€ dl) hi~u ehinh (tho may), bi) kh6ng che KCl a vi tri HC, I'd Ie R7 co di~n, 
do do 1'0 Ie R5 (ho!)c R6) chi co di~n trong khi t'l"n nut MT (hol;iC MN), d(lng cO chi 
quay khi cOn lin nut va. We dQ cua n6 thlip do di~n tip ehu d~o nM (di4"i'm 11 - 13). 

o sa d6 dieu khi4"i'n cO m~ch baa dAm duy tTl t6c di) cat la hang s6 khi ti~n 
m~t dau (ti~n cAt) - dubng kfnh chi tiet li~n tl,J.C thay doL Khi ti~n m(it d~u, con 
tl'lcQt chi~t ap Ro co lien hI} co khi v{Ji 8\1 di chuy4"i'n ban dao va do tiep diem BK5 
(lOS - 145) kin n~n I'd Ie R9 co di~n. Khi do chiet ap d!)t t6c dO Rw b. IO!.li ra kh6i 

m~ch, chi€t ap ~ va Ro dUQc n6i va~ m!.lch nhb cAc tiep di4"i'm th1.1ong hO cua R'F 
D::).t toc d¢ cAt nha: ehiet tip ~, chi€t ap Ro dtlQ"c n6i vao ph~n ung may phat toc 
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F'TI, dong thai dil;in ap may ph lit toe dUge dl.1a sang m~eh dieu khien truyen dl)ng 
an dao nhanl duy trl IU9ng An dao s = eonst We toe dl) dong eo an dao thay d5i 
theo toe d(i dong eo ehinh. Cilng nhu d ehe d¢ tien blnh thuong, khoi dong dong 
eo quay thu~n - nifim eij.p quay phai - bang an nut MT ; ddng co quay ngut;Je -
mam e~p quay trai - bang an nut MN. 

Ban dau dat toe d¢ di ehuyen eua ban dao tuong ung voi toe d¢ quay eua mAm 
eij.p. Sau khi khoi dong, ~ dao di chuyEln tit ben ngoai clla chi tiet (duong kfnh Ion 
·nhat) toi Lim thi eon tntQt bill"n tra R[) di ehuyen lam eho dien ap VI) giam ; hieu 
dien lip d~t t6e do cat Vv va dien ap Vn tang len, t6e d¢ dl)ng eo t!lng len tuong 

:1.~ng dam bao eho t6e do eat lit hfmg so. 

Khi lac do dong eO d~t gili trj Ion nhfit thl hi~u di~n ap do dti Ion va ro Ie 
RTr:- tac dong, tiep diem eua no RTT2 (55-57) dong di~n eho TO Ie RIO; hai chiet 
ap Rv' Rl) bi lo~i ra kh6i m~ch boi hai tillp diem RIO thuong kin va dien ap ehti 
d~o Ion nha:t (tuong ung voi toe d¢ Ion nha:t) dl1Qe d~t vao bO khull"ch d~i va sl,1 di 
ehuye'n tiep thea eua Ro khOng anh hUdng den toe d¢ dong co D 1. 

Trong sO do dil§u khien eo cae bAo vi? sau 

- Dong di~n qre d~i va ngan m~eh nho aptomat AT)' AT2, AT3 va TO Ie dong 
cUe d~i RC 

- ~1a:t tlr thOng dong eO (ro Ie RTT). 

- Mat dien ap nho TO Ie RA. 

Cae tin hi~u ve slf lam vit?c eua h~ thOng : eo dit?n ap d~t vao b¢ bien dell 
BBDI (den DHI sang) ; du dau trong h¢p toe d¢ (den DH2) ; banh rang trong hQp 
toe d¢ an khOp hoan toan (den DH3) ; thieu dau khi dang lam vi$e (eoi C). 

3. Sa do dieu khi.:!n truyen d¢ng an dao may ti~n dung 1540 

d tT~yen dl)ng may tien ea n~ng va may ti~n dung, thttong dung he thong 
truyen dong rieng eho ban dao. Vi ht? thong nay eong suat kh6ng Ion va ph~m 
vi dieu ehinh toe d¢ rl)ng n£!n thl10ng su d1,lng he th6ng KDMD - D va ngay 
nay la h(! thong T - D (b¢ bien deli dung thyristor - dong eO di¢n mot ehi€u) 
Hlnh 2-12 gioi thi(!u sd d6 truyen d(ing an dao eua ban dao phai may tj(ln 
dung 1540. 

Ht? thong truyl§n dong An dao dam bao dil§u ehinh t6c do an dao him viee trong 
ph~m vi 0,059 -:- 470 m/ph He thOng truyen dl)ng an dao la ht? thong T - D khong 
dao ehieu thlfe hien trong he tMng kin co phAn h6i am t6e do nha may phat toc 
FT2 Ph~m vi dieu ehinh toe d¢ dl)ng co la 200/1 bang thay d5i dien ap phan ling, 
dam bao M = eonst. 

Phan ung d¢ng ed Dl d119C eung eap til b¢ bien d5i dung thyristor khOng dao 
ehi(!u, duqe eung cap til bi~n fip BAl. Cul)n kleh til eua may phat t6e FT2 dtt<;le 
cung ea:p tu b9 ehlnh luu BBD. Di~n lip dieu khien d<J.t vao bl,') bien d6i la hi~u eua 
di~n ap ehu d!j.o va di~n ap phan hoi t6c dl,') : 

V dk = Ved - Uri = U ed - y.w. 
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trong do : 

U cd - diEm ap ehu d;:to Hiy tren bien trd RD I ho~c RD2 ; 

Uft - di(!n lip eua may phat toc FT2 noi ding truc voi di)ng Cd truyen dQng an 
dao Dl. 

" An~l;A' 
" 

R", 

"" , 888 

"~o Rf{! 

,"2 
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CifFT 
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Hinh 2-11. Sd dt'l dleu khitn truy~n dQng !In dao Clla may li~n 1540. 

d ch~ dQ gia eong ti~n tr1,l, ro Ie RIO (khong ve trong so d6) kh6ng co di¢n, 
tiep dj~m thuang kin eua no kin nen di(!n ap ehu d~o dl1Q'e lily tren bien tro RDl. 
d eM' d(l ti~n m~t dliu, ro Ie RIO eo di(!n, di(!n ap chu d~o dl19'e My tren bien tro 
RD2 tl 1(\ wi difin ap may phat Me FTI (vi bien ·tro RD2 dl1Q'e n6i vao may phat 
toe FTI) va do may phat t6e n6i eung tl1,l.C voi d¢ng eO truyen dQng ehlnh nen t6e 
d('J dQng Cd an dao se tl l(! voi t6e d¢ d¢ng ed truyen dQng chinh. Nhl1 v*y toe da 
di ehuy{j'n ban dao se thay doi nhtp nhang vai toe dQ quay chi tiel de giU 1119'ng an 
dao s 1;\ hang s6 trong qua trlnh gia e5ng. 
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L\ta chQn ch~ d¢ di chuy@"n cua ~ dao hay ban dao dogc th\tc hi(!ll Mng cac 
cOng tilc chuyen doi CDI - CD4. cac rd Ie tuong ung R4 - R7 Be co di4;!n va dong 
nguon cho cac nam cham di4;!n cua cac kMp Iy hgp di~n ttl NC! - NC4 : 

- Di chuy@"n I~n cua " dao , Dong CDI, ro Ie R4 co di~n, NCI co di~n. 

- Di chuyen xu6ng cua u dao Dong CD2, ro Ie R5 co di~n, NC2 co di~n. 

Di chuyen Wi tam cua ban dao Dong CD3, '0 Ie R6 co di~n, NC3 co di~n. 

Di chuy~n xa t>m cua ban dao Dong CD4, '0 Ie R7 co di~n, NC4 co di~n. 

Th\tc hi~n ham cac ~ dao va ban dao bang cac khop di~n tu NC5 va NCG. Khi 
hai khop di~n tu NC5 va NCG co di4;!n do cac ro Ie tuong ung R4 den R.7 mat di~n, 
~ dao va ban ~ao dogc ham dung. Khi din dung ~ dao va ban dao rna khOng c.1n 

ham cuang huc thi d~t KC2 (I vi trl 1. Luc nay cac kMp di~n tu NC5 va NCG 
kh6ng co di~n. 

So do dam hilo s\t lam vi4;!c cua truy~n dong an dao (I ba chE!' d¢ : an dao lam 
vi~c, di chuy~n nhanh va di chuyen ch~m being St( d~ng bi) khong ch€ KCI. 0 ch€ 
dO an dao lam vi(-c, d~t bQ kh6ng ch€ KC! (I vi trf 0, an nut M, ro Ie RI co di~n 
(neu truyEin dC)ng chfnh lam vi~c thl tiep diem RLD kin), di4;!n ap chli d..;to dugc lay 
tren bien tro RDI d~t van bo bi~n doi qua tiep diem RI. 

Dung may bang clich an nut D. Mu6n di chuyen nhanh ~ dao ho~c ban dao, 
d~t KCI b v~ tri 2 ben trai ; An nut M, ro Ie R2 co di~n va tiep do cong tilc to 

K co di~n, dong cd D2 duqc dong vao nguon di~n chung nao con An nut M ; ho~c 
ban dao se dugc di chuyen nhanh nhb di?ng Cd D2. 

De di chuyen cMm ban dao ho~c ~ dao, d~t KC! a vi tri I blln trai, dn nut 
M, ro Ie R3 co di~n, di~n ap chu d~o dugc hiy trlln RDI qua tiep diem R3 se co 
tri so nM ung voi toc dO di)ng Cd nho. 

So do co cac bao v~ sau : BAo v~ dong c\tc d..;ti va nga.n m~ch nhb aptomat ATI, 
AT2 va bilo ~ gioi h~n chuyen dt)ng, cua ~ va bim dao b~n&" cac cong tac hanh 
trlnh cu6i BKI - BK5. 

So d6 an dao chi lam vi4;!c khi : 

- Truyen dOng chlnh da lam vi~c : '!iep diem RLD kin. 

- Dong co born dau da. lam vi~c : !iep diem KT kin. 

- Xa may da dogc k~p ch~t : tiep diem RX kin. 

- 1) dao duqc di chuyen .khi ~ da doqc nai : tiep diem RD! kin. 

- Ban dao chI di chuyen khi bim dao dtl duqc noi : tiep diem RD 2 kin. 

Cac den tin hj~u DR! -0-- DR4 blio hi4;!u ch€ d(l di chuyen cua ~ dao va ban dao 
tOdng ung. 
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Chuang 3 

TRANG B! DI~N 
,,'" , 

DI~N TI1 MAY BAO GI110NG 

§3.1. D~C DIIlM CONG NGHiJ; 

May bao giuang lil may co the gie. cOng cac chi tiet lon, chj{!u dai him co th~ 
- tu 1,5 den 12m. Tuy thu/)c vad chif!u did ban may va h:tc keo co the phAn may bao 
'. giuang thanh be. lo~i : 

May cfJ nha : chif!u dai ban Lb < 3m, l\ic keo F k = 30 .;. 50 kN ; 
May co trung hinh:Lb = 4 .;.. 5m, Fl;, = 50 + 70kN ; 
May cfJ n$.ng:Lb > 5m , Fk > 70kN. 

ffinlr 3-1. Hinh d!;mg b~n ngoai may him giuong. 

D~ng ben ngoai cua may bao giuong dUQc gioi thi~u tren hlnh 3-l. 

Chi tiet gia cOng 1 dl1Q'c k~p chl\it tr~n ban mAy 2 chuyen d¢ng nnh tien qua 
l~i. Dao cat 3 duQ'c k~p ch~t tren ban dao dung 4. Biln dao 4 dt1gc d~t tren xa. 
ngang 5 c6 dinh khi gia congo Trang qua trlnh him viE}c, ban may di chuyen qua 
l~i thea cae chu ky l$.p di l~p l~i, moi chu ky g6m hai hanh trlnh thu~n va ngt1Qc. 
o hanh trinh thu~n, th1,1c hi~m gia cOng chi ti~t, nen gQi la hanh trinh cAt gQt. 0 
hanh trlnh ngu:~c, ban may ch~y ve v~ tri ban da.u, kh6ng edt gQt, nen gQi la hanh 
trinh khOng taL Cll sau khi k~t thuc hanh trlnh ngu:~c thl ban dao I~i di chuy~n 
theo chiElu ngang mOt khoang gQi Iii Iu:~ng an dao s (mmlhanh trlnh kep). Chuy~n 
d¢ng t1nh tien qua I~i ella ban may gQi 13. chuygn d(mg chinh. D~ch chuy~n cua ban 
dao sau m6i m9t hanh trinh kep Ie. chuygn d9ng an dao. Chuyen d9ng ph~ Ie. di 
chuyen nhanh cua xii, ban dao, nilng dau dao trong Mnh trlnh khOng Uli. 
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Do th~ toc d¢ eua ban may dUQc ve tren blnh 3-2. Da.y la d~ng d6 thj thuang 
g~p. Trong thl,tc te con co nhillu d~ng khae dan git'm ho~c phuc t~p han. Gia thiet 
ban may dang Cl dau hanh trlnh thu~n va dUQe tang toc dq den toc d¢ Vo = 5 + 

15m/ph (toe dq vao dao) trong khmlng thai gian t j . Sau khi ch~y 5n dinh vai toe 
dQ v 0 trong khoang thai gian t2 thl dao ca.t vao chi ti~"t (dao ca.t vao chi ti€t (; toe 
d¢ thflp de' tranh sut dao hoi;i.c chi tiet). Ban may tiep t~e ch~y voi toe dq 5n djnh 
Vo eho den het thai gian t) thl I~i tAng toc dQ den \!lh (toc dQ cat gqt). Trong thai 
gian t'j ban may ehuye'n d(>ng voi toe dq vth va thl,tc hi~n gia eong chi ti€t Gan 
het hanh trlnh thu<;\n, ban may so ~ ghlm toc d¢ den vo> dao dUQc ra khoi chi tiet 
khi toe do cua ban la vo. Sau do ban may dao chillu sang hanh trlnh ngl1Qc den 
toe dq vng, thl,tc hi~n hAnh trlnh kMng tai, dl1a bim may vI"'! vj tri ban dAu. GAn 
hpt hanh trlnh nguQc ban may giam t6c d¢ sa b¢ den vo' dao chieu sang hanh trlnh 
thuan, th1,1c hi~n m¢t chu ky khac. Ban dao dUde di chuygn bat dau tu thai diem 
ban may dao chieu tu hanh trlnh ngl10c sang hanh trinh thu~n vA ket thuc dj 
chuyen trllac khi dao cat vao chi ti€t. 

Vln 

v, i-+-..-!---+ 

Vng 

, , 
, 

--; ·t··: T 

t I il4-t£. ~ 
, , , 

----+. 
, , 

, 
.. --'- ,. 1 t 

._.-.k __ ~t6~:t~t8~ 
_~Tr!f: ... ' 

, 
I 

, I 

I ' 

I I I 

t2_~f1O -~.~ ~.&~.u 
'I I I I 

-----------/ 

/flfth 3-2. D<'\ thi 1& u(\ ella ban may ban ~ll1dng. 

t 

T6c d¢ hAnh trlnh thu~n Vth dUQe xae dinh tuong ung boi che do cAt ; thuang 
Vth = 5 + (75 + 120) m/ph ; toc dO gia eong Ian nhdt co the d{lt Vmax = (75 + 

120) m/ph. De tAng na.ng smlt eua may, toc d¢ hanh trinh nguQc thllang eh9n Ian 
hon toc d¢ hanh trlnh thu~n Vng = k Vth (thllang k = 2 + 3). 

Nang sutIt cua may ph.,.. thuqc vAo s6 h~lnh trinh kep trong mqt dOn vj thai 

gian : 

n ~ (3-1) 

trong dq : 

T CK - thai giao cua m(>t chu ky lam vi~c cua ban mAy, [5] 
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tth - thai gian bim may chuyen dQng a hanh trlnh thu~n, [s] 

tng - thai gian brm may ehuygn d¢ng d hanh trlnh ngl1qe, (s] 

Gia 8U gia toe ella ban may hie tang va giam toe dQ la khong dB! thl 

L" Lg th + Lh. " (3-2) t" ~ V" 
+ 

V th/2 

L", L ng.+ Lh. 0, 
tng = + 

, 
(3-3) V V ngl2 0, '. 

trong do :.Lth' Lng - ehieu dai hiinh trlnh eua brm may ung voi t6e dQ 6n dinh V1h, 
V ng d hanh trlnh thul;ln, nguO'e ; 

Lg Ih' Lh Ih - ehicu dai hanh trlnh ban trong qua trinh tang toe (gia toc) va qua 
trmh giam toe (ham) d hanh trlnh thuAn , 

L
g

.ng, Lh.ng - ehieu dai hiinh trinh ban trong qua trlnh tang toe (gia toc) va qua 
trinh giam t6e (ham) iJ hanh trlnh ngl1qe ; 

V1h, V ng - t6e dQ hanh trinh thui).n, nguqe eua bim may. 

D~t cac tlh (3-2) va tng (3-3) vao (3-1) ta nh~n duqe 

1 
n 

.trong do 

~ 

1 
(k + 1) L 

V O, 

(3-4) 

L == Llh + Lg.lh + Lh.1h = Lng + Lg.ng + L h.ng - ehieu dar hanh trlnh eua ban may; 

Vng , 
k = V - ti s6 gill t6e d¢ hanh trinh ngl1Qe va hanh trinh thu~n ; 

" 
ide - thai gian dao ehieu cua biin may. 

Tli (3-4) ta thay kbi da ehQn toe dQ cat Vlh thl nAng sufit eua may ph\! thuQe 
vao M 56 k va thai gian dAo ehi~u tde' Khi tang k thl nang suilt ella may tang, 
nhung khi k > 3 thl nang suilt clla may tAng kh6ng dang ke' vi hie do thoi gian 
dao ehieu tde lai tang. Neu ehieu dai ban Lb > 3m thl tde it anh hudng den 
nang suat (m) rna ehu yeu lit!. k. Khi Lb be, nha:t lil khi t6e dQ thu~n Ion V th = 
= (75 +- 120) m/ph thi. tde anh htlang nhieu den nang sullt. Vi vi).y mot trong cac 
dieu ea:n ehu y khi thie"t k€ truyen dQng ehinh may bao gitlang la ph.1in dau giam 
thoi gian qua trlnh qua dl? 

MQt trong eac bi~n phap M 
eua co cau truyen d(>ng tu: dQng 
gia toc eao nhllt. 

dQ.t m\lC dleh do la xae dlnh ty 56 

co Mn tr\!e lam vi~e, dam bao may 

Xuat phat tu phuong trlnh ehuygn dQng tren tr\lc hIm vi~e : 
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trang do : 

t. 

M - momen di)ng ed hie khoi dong, Nm ; 

Me - momen ean tr~n trl,lc Him vi~c, Nm ; 

J" - momen quan tinh cua dong cO, kgm 

J m - mOmen quan dnh ella may, kgm ; 

wm - toc dO goc ella tr\lc lam vi~e, rad/s 

i - tl. s6 truyen clla bO truyen. 

Ta eo gia t6e clla trl,lc lam vi~c 

M. i-Me 

J D i2 + J m 

Lay d~a ham ella gia toe va cAn bang voi kh6ng 

dWm 

d (Tt) 
di = 0 

tim dl1<;lC ty s6 truyfln t6i uU I. ; 

Me 'M J m 
it II 

~ +' ,( MY +-
M J" 

vai gia thil~"t M, Me Ii'!. khang d6i. 

Neu coi Me = 0 thi ta co : 

'"j-
• m 

il. ll ""\ -J 
., D 

(3-6) 

(3-7) 

(3-8) 

(3-9) 

Vi~e h,ta ch9n ty s6 truyen t6i uu d may bi'ia giuong Ie. kha quan tr9ng. Thai 
gian qua trinh qua di) phl,l thuOc van mOmen quan dnh ella may. Mamen qUaD dnh 
ella may tAng tf I~ vai chiflu dai ban may 
(xem do thi hinh 3-3). 

o day: 

J b - mamen quan Hnh ella ban ; 10 

Jet - mamen quan tinh ella ehi tiet 

J t - mamen quan tinh ella bi) truyen. 

J~~+~+~ 5 
Tuy nhien cung e.1n luu y rAng : Thai 

gian qua trlnh qua dQ kh6ng th~ giam nha 
qua d119C va b~ h~n ch€ hOi : 

- Lt,tc dQng phat sinh trong M thong, 
o 

'-rll 
~.+L .t,'i \ 

1 ~ 1-' I v' Jet I I-- " 
,/ Y I 

/' '/. I ' 

..-/ 
,/ !J'J- I 

, ' ,~ -Jt ·1 

5 6 7 8 9 10 L( M) 
- Thai gian qua trinh qua dO phAi du Ian ffinh 3-3. lliCu dd quan hI: gu:ia m6mcn 'I",m 

de di chuyen dau daa. tinh va ehi6.i dili eua miiy b,io giu(lng. 



*3.2. PHU TAl VA PHUONG PHAP XAC DINH CONG SUAT 
DONG CO TRUvliN DONG CHiNH 

1. Ph~ tai ella truyen dong ehfnh 

Ph\! tM cOa truyen dOng chlnh (truyen dQng ban may) dt1~c xac dinh hoi l~c 

keo t6ng. No i:l t5ng cUa hai thanh phAn 11,1C cat va II,lC rna sat: 

F K =Fz +F(1l.<; 

tro~g do : r\, - Ivc cat, [N] ; 

Fills - thanh pha.n h,lC rna siit, [Nl 

(3-101 

a) 6 che d~ lam uit:c (hiinh trinh thu~n) Ivc rna sat dUQC xac djnh bai cong 
thuc sau 

Fms = J.i [F~ + g(mCl + mb)] 

trong do : p. = 0,05 ~ 0,08 - M 56 rna sat d go trt19t 

F y = O,4.F I - thanh ph An tha.ng dung cue. h,1C dt, N ; 

met' mb - kh6i hlQng cua chi W~t, han, kg. 

Lvc keo tclng dU:Qc XB.C djnh nhu cong thuc (3-10). 

(3-111 

b) 6 che dl) kh6ng tdi (hanh trinh nguQc) do thAnh phAn h.rc cat bting kh6ng 
nen i1,1c rna sat ba.ng 

(3-121 

va Ivc keo tong ia 

F K = F m.<; = fig (mci + m~) (3-13) 

Qua trinh bAa chi tiet a may bao giubng 
dU:Qc tien hanh vai c6ng sUAt gAn nhu kh6ng 
doi Wc la ll,1C cAt lon se tuong ung voi t6c dO 
cat nhO va h,1C Celt nho se tl1dng ung v{$i t6c 
dO cat Ion. Tuy nhien, nhu da. phAn dch d 
~ 1-5, d nhung may bao gil10ng co n~ng thi 
do thi phu ti'li co hai vung nhu d6 thi hinh 
3-4, a do trong vung 0 < v < V h' ll,1c keo 
lil. hang s6 ; trong vung V gh < V < sy max' c6ng 
swlt keo P K gAn hAng s6. 

oL....------
V V" 

Hin" 3-4. j)<'I th! phu (:11 ~u" truy05n lh"ng 
chinh m;l.~ ban gnJilng, 

2. Phuong phap ehQn eong suat d{mg eo truyen dong ehfnh ella 
may bao giuang 

D.\ic diem cua truy{!n dOng chinh may hAo giubng la dao chi{!u voi tan 86 lan, 
m6men khai dQng, ham 16n. Qua trinh qua dO chi~m ti 1~ dang ke trong ehu ky 
lam vi~c. Chi~u dQi hanh trinh him cAng giam, Anh huong ella qua trinh qua d~ 

44 



cang tang. Vi v~y khi ehQn eOng su,ft truy~n d~ng chinh may M.o giuong can xet 
ca phl,.l tAi dnh l~n ph\! tAi d~ng. Trinh t1,l' ti~n hil.nh nhu sau 

a) S6 lieu ban dal/.. - Cae ch~ d¢ d.t g9t dien hlnh tren may , ung voi mOl 
ehe d¢, co cho t6e d¢ d.t (t6e dQ thu~n) V

lh
, I1,l'C cat F 7, Chti Y 11,l'e cat thubng co 

trj s6 cl,te d,;d (khong dol) trong pham vi t6c d~ cat Vlh == 6 -0- 20 m/ph. Khi t6e 
de. eao hon 20 m/ph, ll,tc dt giAm di, trong phl.'lm vi nay dIng BUIlt eAt co trj s6 
gan kh6ng d6i (xem do thi phlJ. tai hinh 3-4) 

- T6e d¢ hanh trinh nguQc Vng thuong dUQc ch9n Vng == (1-3) vth (m/ph) ; 

- Tr9ng hlqng ban may va chi ti~t gia cdng Gb + Gt,l' (N) ; 

- Ban kinh quy deii it!e cAt ve trl}.c d¢ng co di~n p == V/w, m 

- Hj~u su,ft dinh mU'c cua co eau '1 ; 

H~ s6 rna sat giua ban va gO truqt J..I 

- Chi€lU did hanh trlnh ban Lb, m ; 

- M5 men quan tinh clla cac b¢ pMn ehuy€in dQng (k~ cA chi ti~t) 

- H~ th6ng truyen dong di~n va phuong phap dieu chInh tOe d{>. 

b) Ch(m so bQ dQng co. U' ng vbi m6i che dQ cat g9t, xite djnh i1,l'c b:~o t6ng tr€n 
trlJ.e v{t eua b~ truyen, cdng su,n dau trl,.lc dQng cO vA edng suat tinh toan, LlfC keo 
t6ng duqe xae djnh thea c6ng thuc : 

(3-14) 

C6ng suat dAu trl,lc d~ng co khi cM chinh Ia cong suat d¢ng co trong hanh trinh 
thuQ.n 

[kWl (3-151 

N~u h~ thong truyen d¢ng di~n IS. b¢ bien ddi - dOng cO di~n mQt chieu BBD 
- D (b¢ bien deii co tM Iii. bQ ch!nh luu dung thyristor, may phat mOt chieu v.v, J 
va dieu ehinh t6c d~ dOng co trong ca did tOc dO bAng dieu chlnh di~n ap ph an 
ung thi dQng co phai ch9n thea c5ng sucH tlnh toan Po : 

Vn, 

V" 
(3-16) 

Co nhu vQ.y, d¢ng co moi co tM darn baa duqc dong di~n clfC d~i trong hanh 
trinh thu~n voi di~n ap phan ung kh6ng lan, d6ng thai tOc dQ cao trong hanh trinh 
nguqc (khi di~n tip Ian), Trong trubng hqp dieu chlnh t6c dQ thea hai vung nhu 
thea d6 thl ph\! Uti hlnh 3-4 Wc is. trong vung V min < V < Vlh gift ll,1C keo khOng 
dOi bang phuong phap dieu chlnh di~n lip phan ung, con trong vung Vth < V < VI)" 
gift e5ng suat kh6ng deli bAng thay d6i tit thong dong co, thi d¢ng co chi can chQI~ 
thea cdng suat " hanh trlnh thu~n P'h dnh thea (3-15) ta. du vi trong ph~m vi 
Vlh < V < Vng di4u chinh tit tMng n~n Po =:. canet. 

Cac s6 li~u tinh taan duqc ghi vaa bang 3-l. 
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C.1.n eh9n dong eel co c6ng suilt dtnh mue Ian hdn ho~e ba.ng e6ng Built tinh 
toan Ion nhat trong bang 3-1 : 

Pdm ;;. p\tmax 

BANG 3-1. 56 LLtU GHL Dt CH9N CONG suJh DONG co MAY BAO GIUONG 

T6c d\> (m/ph) 
L\,!c dQc 

TrQng 
CCmg ~ulit C(Jng suat 

U)c dll h.lQng chI Ll,lc keo Eh~ dO dt 
Fz (N) 

In,!e Fy 
tiet Get FK (N) 

uiiu Irl,le linh \o<'in 
V'" V,, eN) P,h (kW) PH (kW) 

eN) 

I Vthl Vngl F" F" Gctl F" P,hl Plll 

L: V,U V ng2 Fz2 F" Gel2 F" Pth2 P,,2 
V th3 v," F" F" G<\3 F" I'tho Pro) 

c) Xay dl!ng do thi phI!- tdi toan phan va kUm nghi~m d¢ng co dd chQn. D~ 

kiem nghi~m dOng cd da ch9n theo dii~u ki~n phat nong ta phai x!ly dl,l"ng d6 tht 
ph\) tai to~tn phAn I = Ht) ; trong do co xet toi ea ehB" d(> lam vi~e xae l~p va qua 
trinh qua do. 

Phuelng phap nhu sall : Co th@ chia d6 thi t6c dO cu.a dOng cel trong mot hanh 
trinh kep (hlnh 3-5) thanh 14 khoang tll tj + tl4" Trong do 

Khoang tl - ban may ta.ng Mc dO toi vo' kh6ng ca.t g9t tUelng ling voi dong cel 
lam vi~e kh6ng tai (wI). 

Khoang t2 - dQng Cel lam vi~c vdi t6c d¢ 6n dtnh, kh6ng. tai. 

Khoang t3 - bAt dffu gia cOng chi Ugt, dong cel lam vi~ voi t6e dl;) 5n djnh, co tai. 

Khoang t4 - giai do~n dong Cd ta.ng toe dl;) Mn Wth tLidng ung voi toc dO vth 
ella ban may, co taL 

Khoang ts - giai dOl.ln cAt g9t, dong Cd 111m vi~e vai toe dl;) 6n dinh w th. 

Khoang t6 - dong cd giam toe dO den wi' co taL 

Khoang t7 - dong cd lam vi(!.c 6n dinh vOi t6c dO wI' co taL 

Khoang ts - dao ra kh6i chi Ugt, dong cd lam vi~e kh6ng tai voi toc dO WI. 

Khoang t9, ttO - dong Cd dao chiElu tlt thu~n sang nguqc. 

Khoang tll - dong cd lam vi~c khOng tAi vai toe dQ w ng tUdng ung voi t6c dO 

w ng cua ban may. Khoang tl2 - dong Cd giam t6c d¢ a chieu nguqc. 

Khoang tn - dong cd lam vi~c dn dinh voi t6c dO WI. 

Khoang t14 - dong Cd dao chieu ttt: ngugc sang thul)n, ban may bAt d.1.u th1,lc 
hi~n mOt hanh trinh kep mtH. 

Nhu v~y trong m(>t hl1nh trlnh kep co ca.c khoang thbi gian dong Cd lam vi~c 
6n d!nh khOng tai IS. t 2, t8' til' t13 ya. co tai la t 3, ts. t7. Cac khoang tMi gian d¢ng 
Cd lam vi~c a qua trinh qua d¢ t l , t 4, t6, t 9, tw t\2' t]4" Ta phai xac d~nh duc;lc 
dong di~n dong cd trong tat ca cac khoang thai gian d6. 

+ Xac djnh dong di~n trong eh~ dO lam vi~c 6n d!nh 
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De' xac dinh dong di~n dQng Cd trong cac khmlng thai gian liim vi~c 6n djnh, 
ta xac djnh cong sulit tr~n trl.;lc dQng cd, sau do xac d~nh momen di~n tit clla dong 
cd va dong di~n trong cac khoang do theo gUm d6 sau : 

pet) ~ M(t) ~ I(t) 

vai P(t), M(t), I(t) la ding suat, momen, dong di~n trong cac khoang thai gian him 
vil!c on dinh. 

- Cong 3uilt dAu trl.;lc dQng Cd khi khOng tai cr hanh trlnh thu~n la 

POlh = LlPOlh + LlPp 

trong d6 .: LlP olh - t6n hao khong tll.i trong hanh trinh thu~n 

LlP p - Ton haa do rna sat tr@n gC1 tttic;1t ella hAn may. 

LlP olh = a.P thhl = 0,6P lh (1 - "l.) 

LlP p = 
(Gel + Gb) . Vth . f.l 

60 1000 

vai a = 0,6 (aum + bum) ; P lhhi cOng sutft huu feh (xem 1-34) 

M6men di(!n tu ctia dc!ng ed a hAnh trlnh thu~n khi tAi dAy la 

vai 

la t6e d¢ d¢ng ed a hanh trinh thu~n. 

Mo - mOmen kh6ng tAi clla d¢ng ed. 

[Nml 

.- Dong di~n d¢ng ed khi tAi dAy la 

trong do K¢dm' P dm> lam la cac thOng s6 djnh rnue ella dQng cd. 

(3-17) 

(3-18) 

(3-\9) 

(3-20) 

(3-21) 

(3-22) 

(3-23) 

- Cang sulit dc)ng ed trong ha.nh trlnh ng1lge khi dung phudng phap di~u ehlnh 
dio$n ap trong ell. dai t6c de) dU:ge xae d~nh nhu' sau : 

V 
P P ~ [Nl Dng = Olh· V

th 

(3-24) 

- Marnen di(!n ttl d hanh trlnh ngu9c : 

(3-25) 
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- Dong di~n d¢ng cd 

l,g 

c'J hiLnh trinh ngu~c 

Mdl . ng 
= K¢ = Iuo.lh [A] 

dm 
(3-26) 

+ Xac dlnh dong di(jn trong cae khoang thoi gian d¢ng cd lam vi/?;c d qua trlnh 
qua dQ 

Nguyen lfi.c chung 1£1. viet va gilti cae phuong trl.nh vi phan cae m!;lch di(!n Cl}. 

th~ Ngay nay cong C\l may dnh dil phat tI'H~n, vi(!c giai cae phuong trlnh vi phan 
se khang g~p kh6 khfln nhu: truc,c da.y. Tuy nhien, d~ don giAn cho vi(!c philn tich, 
ta SI1 dv.ng phuong phap g.1n dung. Phuong phap do dl,!a tren crie ghl thiet sau : 

- D6 thi toe d¢ ban may vet) ho~c eua dQng cd co d:mg H wong nhl1 hinh 3-5. 

- H(! th6ng truyen dQng di(!n co tl,1 dOng di~u chinh, dam baa co h~n ch€ dong 
di(!n va duy trl. no c'J gia tr! Cl,1c d!ili cho phep trong qua trinh qua d~, Doi vcri dqng 
Cd mQt chieu, Iqu = (2 + 2,5)Idm" 

+ Xac d1nh thoi gian cua cae khoang lam vi/?;c : 

Thoi gian cua qua trinh qua d¢ co th~ xac dinh M,ng cOng thuc gAn dung 

t ~ 

trong do : 

Mqd , Iqd - mOmen, dong di~n d(>ng Cd trong qua trlnh qua d¢ 

Mc' Ie - mOmen, dong di¢n ph\! tai cua d¢ng Cd 

wz' WI - toc de) a cudi va dAu qua trinh qua d¢ 

Theo (3 - 27) ta xac d~nh dlJQc t]' t 4, t(" t9' t lO' t 12• t 14 , 

(3-27) 

- Cac khoang thai gian t2• t3, t 7• 19 xac djnh theo kinh nghi~m v~n hanh, 

Thbi gian lam vi~c 6n dinh a hanh trlnh thU~h dU:Qc xac d!nh nhl1 sau 

(3-28) 

trong do : Ls 
djnh nhU: sau 

chH~u dai b!\n may di chuy~n trong khoang thdi gian ts dl1Qc xac 

(3-29) 

trong do L - chi~u dAi hanh trlnh ban may trong hanh trlnh thu~n ; 

LL j - t6ng chieu dai h!\nh trlnh ban trong cAc dOl;in qua trlnh qua d¢ va cac 
do~n ban may di chuy€n vl:li tdc dO vo' ' 

N~u coi di.ng trong qua trlnh qua de) h:ln may di chuy~n vc,j tdc d/;l trung blnh 
khang d6i thi ; 

L j = Vi.ti 

voi Vi' tj - t6c d(> trong blnh, dO!;ln thai gian thil i. 

- Tu'dng t1,1 ts xac d!nh dlJQc Til' 
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+ Xay dvng do thi ph1,l tai toan phan I ::= f(t) : 

Ttf cac so li~u dong dien trong qua trinh qua dt'? va xac hlp (; cac khoang thai 
gian bldng thtg. ta ve dUQc do thj dong di~n bien thien thea thai ginn nhu (; hlnh 3-5. 

WJ I9a 

0 , , 
I 
I 
I 
I I , 
I , 

I 
, , 

I I 
t If If I , 2 t4 

wlh 

t 

TCK 

Ing I 
I I 
I I 

I I 
I 
I 

I I, 

t,O ~ ttt ",~t'2",~f131t~ 
---------i 

ffi"h .1. s. me... d'" 1& de> vii u(mg di¢n cua may bao gitJdng. 

+ Kiem nghi~m dOng cd thea dieu ki~n phat nong. 

t 

SU dl,lng phuong phap dong dilJn dt\ng trj de kiem nghi~m. Tu d6 th! hlnh 3-5 
ta co : 

i = I 

T'ck 
(3-31) 

trong do : T' CK - thbi gian cua mt'?t chu ki co xet d€n hi(!n tUQ'ng toa nhi~t do t6c 
d¢ thap va. qua trinh qua dQ, n~u d¢ng Cd t-v th6ng gio. Khi d(lng cd thOng gio dQc 

l~p thi Illy T' CK = T CK. 

DQng cO dii dUQ'c chon phai co dong di~n dlnh mtk : 

(3-32) 

§ 3.3. cAc YEU CAU DOl VOl HE THONG TRUYtN DONG DlEN 
vA TRANG BI DlEN MAY BAo GIUONG 

1. Truyan d9ng chinh 

Ph~m vi dieu chinh t6c d(l truyen d(lng chinh la ti 86 gilts t6c d¢ ItJn nhAt cua 
ban may (toc d(l ItJn nhAt trong Mnh trinh ng11Qc) va. t6c dt'? nha nhlft clla ban may 
(t6c d¢ thA:p nhAt trong hanh trlnh thu;fj.n). 

4· TRANG Bf ElIe:N ... A 
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D = 

Trang do : 

= 
Vng.max 

Vth .mll1 

V ng.max - t6c dO Ion nhat cua ban may Cl hanh trinh ngu'gc, thuong 
,,V n, -.v = 75 -7- 120m/ph. , "g_m~ 

(3-33) 

V1h,mln - t6c d<i nha nMit cua ban may trong hanh trlnh thu~n, thubng 
Vth.mm = 4 -;- 6m/ph. 

Nhl1 v~y D = (12,5 + 30)/1. 

Thong thl1ang, h~ th6ng truyen d(;ng di~n str d\lng d¢ng Cd di~n mOt chil!u dl1c;1C 
ca:p nguon ttt b(; bien d6i (BBD). Thea y~u diu ella d6 th~ ph\l tlti (hinh 3-4), dieu 
chinh t6c dO dl1Qc thljC hi~n thea hai vung Thay d~i di~n ap phan ung trong ph~m 
vi (5 + 6)/1 voi roOmen tr~n trl.lc d(lng cd ia ha.ng s6 dog vaj tde dO ban thay d6i 
ttr V mm = (4 + 6) m/ph den V.h = (20 -;- 25) m/ph, khi do i1,1c keo kh6ng d6i ; 
giam tu th6ng dOng cd trong p~~m vi (4 .;- 5)/1 khi thay d6i toe dO tll' Vg.h den 
V max = (75 -;- 120) rolph, khi d6 c6ng sul1t keo gan nhll kh6ng d6i. Nhl1ng Stl d\lng 
phudng phap dieu chinh tll' thOng thl liim giam nang sui'lt cun may, vi thoi gian 
qua t.lnh qua d¢ tang do hang 86 thoi gian m~ch kfch tii dOng Cd Um. Vi v~y, thT,lc 
t~ nguoi ta thuong mO r9ng ph~m vi dieu chlnh di~n ap, giam ph~m vi dieu chinh 
ttt th6ng, ho~c dieu chinh t6c dO dl)ng Cd trong ca dai hl\ng thay d6i di~n ap phan 
ung. Trang t.11ong hgp nay cOng sui1t d¢ng Cd phai tang V maxN g.h Ian. 

e che d<:> xac li}p, dQ 6n djnh t6c d¢ khong Ian hdn 5% khi ph\! tai thay d6i tu 
kh6ng d~n d~nh muc. 

Qua trinh quA dO khOi dOng, hflm yeu cau xay ra ~m, tranh va d~p trong hI) 
t.uyen vai d¢ tac d¢ng cl,ic d~i. 

D6i vai nhi"tng may beD gil1Crng clJ nh6 (4, < 3m ; Fx = 30 ~ 50 kN ; D = (3 ~ 4)/1) 
M thOng truyen dOng chlnh thl10ng lit dl)ng Cd khOng d6ng h¢ - khdp li hgp ; dOng 
cd khOng d6ng hI) rO to dAy qulln ho~c d¢ng Cd mot chieu kfch tu dQc li}p va hQp 
t6c d¢. Nhung mAy cO trung hinh (Lb = 3 ~ 5m ; F K = 50 ~ 70kN ; D = (6 + 8)/1) 
M th6ng truyen d¢ng Iii. F - D (mAy phat mQt chieu - dong cd di~n mQt chi~u). 

Doi vai may Co: m)ng(Lb :> 5m, FK :> 70 kN ; D ;;t (8 -;- 25)/1), M truyen d¢ng 
di~n Ii h~ F - D co hQ khu~ch d~i trung gian ; h~ chinh luu dung thyristor - d¢ng 
Cd ml)t chi~u. 

2. Truy''" d{lng ~n dao 

Truyen dQng fln dao lam vi~c co tinh cMit chu ld, trong moi hanh tdnh kep 
lam vi~c mQt llin (tU thbi di~m dao chi~u tu hanh tdnh ngugc sang hanh tdnh 
thu~n va k~t thuc tniClc khi dao ca.t vao chi ti~t). 

Ph~m vi di~u chlnh higng a.n dao Ia D = (100 + 200)/1. LI1Qng fln dao cT,lc dl;li 
co the d~t tai (80 -;- 100) mm/hanh trlnh kep. 

Cd ct{u fln dao y~u diu lam vi~c vCli tAn 56 lan, co th~ d~t tai 1000 llin/gib. 
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H~ th6ng di ch uy~n d:4u daa can pMi dam Ma thea bai chil!u a ca chI! d¢ di 
chuyen lam vi~c va di chuyen nhanh. 

Truyen d¢ng tln dao thU'ong dl1Qc thl,tc hi(!n bAng d¢ng co khOng d6ng b~ rO to 
lOng soc va h~p t6c dC? 

Truyt"!n d~ng a.n dao co thl! thl,tc hi~n bang nhil!u h(! th6ng : co khi, di~n khI, 
thuy ll,tc, khi nen V.v. ThOng thU'ong sl1 d\lng r¢ng raj M th6ng di~n cO ; d~ng co 
di~n va h(! th6ng truyl!n d~ng trv.~ vit - ~cu hO(iC Mnh rang - thanh ra.ng. 

LU'Qng iin dao trong m¢t hanh trinh kep khi truyl!n d~ng bang h~ tr1,lc vit -
~cu dl1Qc Hnh nhl1 sau : 

S = w,y.t.T 

va d6i vbi b(! truyt"!n d~ng banh rang - thanh ra.ng 

S = wbr.z.t.T 

trong do ; 

W,y' wb.r - t6c d¢ g6c cua tl1,1C vit, banh ra.ng, 1/s 

z - s6 ra.ng cua banh ra.ng ; 

t - bl10c ra.ng cua tr1,lc vit ha(iC thanh rang, mm ; 

T - thbi gian lam vi(!c cua tr1,lc vit ho(ic thanh ra.ng, s. 

(3-34) 

(3-35) 

Tit bieu thuc t~n ta thdy : d€l dit"!u chlnh 1111;mg an dao s bang cach thay d~i 
thOi gian c6 the s11 dl,mg nguy~n tAc Mnh trlnh (dung cac cOng hic hilnb tnnh) 
holj.c nguy@n Mc thai gian (dilng cac to Ie thbi gian). Cac nguylm ttic nay dan gian 
nhl1ng nang suA't may thl1bng bj h~n ch~. Li do la il1Qng a.n dao I6'n, thbi gian liLm 
vi(!c pMi dai, nghla la thbi gian dao chil!u tit hanh trlnh thuan sang hanh trlnh 
ngtJgc pMi dai, nhil!u trU'bng hl;lP khOng cha phep. 

D6 thay d6'i t6c dQ tr\lc laIn vi(!c, ta co the dung nguy~n tAc t6c d¢, dil!u chlnb 
t6c d¢ ban thAn d¢ng ca ho~c sit d1,lng hOp t6c dO nhil!u cA'p. Nguy~n tiic nay tuy 
phllc t$P han nguy~n tAc t~n. nhU'ng co thA gill dU'I;IC thbi gian liLm vi(!c cua truyl!n 
d()ng nhU' nhau vai cac JU'l;Ing An dao khac nhau. 

I{b,J, 3-6. He !h6ng truy~n dOng lin dao ~y btio glUdng. 
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MOt M th6ng truyen dQng Iln daa dl1~c su d\lng trong nhillu may bao gil1bng 
cB trung binh nhu' a hinh (3-6). B¢ ph~n ch1nh 1a hlil th6ng dia voi s6 rllng trl!n 
cac dIa khac nhau. So dIa se lit 86 ctlp Iln dao Ilng vbi m('lt t6e d¢ eua tr\le lam 
vi~c. S6 dIa co th~ 113. 7 ha.!:i.e 8, khi ket h<;lp v{ji mQt Mp t6c dQ 3 dip thl s~ t~o 

ra Iu'<;lng Iln daa 0,5 + 50 mm (7 dla) va den 100mm (8 dIa) vai 'f' = 1,26. S6 rllng 
tren dIa se xac djnh IU<;lng an daa. M6i dIa se dng voi m¢t IU<;lng An daa. Phan ling 
rO Ie R se di ehuyen tJ,{a trfin cae dIa, khi g~p rllng trfin dIa thi ro Ie R nha, tae 
dOng den m{ieh dieu khidn vit cAt di~n d¢ng Cd truyen dQng Iln daa DD. 

3. Truyen di)ng phu 
Truyen d('lng phI,! dAm bAa cae di chuydn nhanh ban daa, xA may, nang dau daa 

trong hanh trinh ngu'Qe, dtlQc thl,1e hi~n hOi d¢ng Cd khong dong bQ vA nam eha.m 
di~n. 

§3.4. M(lT s6 SO DO D1tu KHltN MAy BAO GIlIONG D1tN H1NH 

1. Sa do dieu khi';n may bao giuang theo hI! thong F - D co 
khuech d~i may dil!n lam kfCh tu Cho may phat 

Hinh 3-7 gi{ji thil;!u sa d6 nguyen H (don gi!\n) cua h~ th6ng truyen dOng chfnh 
mt\.y bAo giL1bng ea trung blnh v!\ n~ng : 77112, 7210, 7212, 7243A (Li€!n XO eu). 

a) Phdn tieh nguyltn Ii lam !)i~e eua M th6ng truy~n d¢ng di~n : 

+ DQng Cd m(>t ehieu D truyen dQng eho b!\n may dtlQe cung el1p ngu6n ttr may 
pM.t dil;!n m¢t ehieu F. Mt\.y dii;!n khu~eh df,Li ttr tntbng ngang KDM cung rep ngu6n 
eha eUQn kfch ttl eua mt\.y phat (CKF) co b6n cu(m da.y kich tU:. Ba eu¢n k{ch tu 
(cu¢n dieu khi~n) CKI - CK2 - CK3 n6i tiep cling ehieu co eh\J:c nllng It\. eu¢n chu 
d~a, ph!\n h6i a.m dii;!n ap, ph!\n h6i duong dbng di~n phfin dng vA ph!\n h6i mem 
suc dil;in d¢ng may phat, v!\ di~n lip tdng dM len cae cu¢n do co 4 thanh phan dil;!n 
lip ttlang ung nhtt tr€!n : 

(3 - 36) 

Trang dd : 

Un - dil;ln t\.p t6ng d$,t Ifin cae cu¢n dlly CK1 - CK2 - CK3 ; 

Ucd - di~n lip ehu dfilO, 1l1y tren bien tra dieu ehinh BTT (d6i vlJi hAnh trlnh 
thu~n) ho~e BTN (hllnh trlnh ngllQe) ; 

U a = aUF - dililn t\.p phitn h6i a.m thea dii;!n ap dQng ca (la:y tren bi~n trtl lR) ; 

U j = p.llj'RlIL - di~n ap ph!\n h6i duang thea dbng di~n ph.!in ling Ol1y tren cac 

eu¢n C1Je ttr ph\1 eua mt\.y phat va d¢ng Cd) j (j3 = (RCFF + RCFO )/ Ru L ) 

U 6d - di~n ~p phan h6i m~m, 1l1y tt€!n dubng ehea "e~u d¢ng" (dil;in ttl! 5R). 
"Cau dQng" g6m 4 nhlinh : eu¢n CKF, hai nua clla dii;!n tra 2R v!\ dil;in tro 4R. Dil;!n 
ap eua khueeh dfili may di~n KDM d~t vaa mQt duong ehea clla eau. Dl1bng chea 
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kia Iii di~n tra 5R - lay di~n ap phAn hoi Vod 0 chB" dO xac l~p cac nhanh cau 
dUdC chinh dinh sao cho cau can b~ng vii nhu v~y -U Od = O. Trang qua trlnh qua 
d¢ do tu thong clla may phat thay deli, cUQn CKF co di~n cam nen diu mat ca.n 
bang, di~n ap phan hoi mem khac khong va ti l~ voi d~o ham clla suc di~n dOng 
may phat. Wc la phan anh 81,1' dao d(lng Clla suc dil;!n dQng may phat. Co the chung 
minh e6ng thue xac dinh di~n ap Uod ba.ng each viet cae phUdng trlnh ca.n bang 
di~n ap cua "ci1u dQng" n6i tren 

+ 

" + '" 

o 

lfinh 3-7. Sll d6 he th6ng tnJy~n dOng may bao giu(!ng he F - D. 
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(3-37) 

trong do 

RZR2 - di~n trO" ella nua di~n tra 2R (xem sO do 3-7) ; 
LCKF - di~n cam eua CU{lD kich tit may phat ; 
Kp - ti s6 suc di~n d9ng va dong di~n kich tit ella may phat. Neu coi m~ch ttt 

ella may pMt III kMng bao hoa thi ; 

EFdm 

ICKFdm 

CUqD kich tu CK4 cd chuc nang ph an h6i am dong dii;!n co ngat, t~o cho dong 
cO d!itC tlnh "may xuc", h~n che dong di~n d(lng Cd trong qua trinh dnh cung nha 
trong qua trinh qua dQ. Nguy~n Ii lam vi~c cua khflu phan h6i am dbng di(jn co 
ng..it duac giaj ·thlch nhu sau ; khi dong di(!n con nha hdn gia tri dong di~n nglit 
(Iv < Ing) thi Sl,lt lip tr~n cae CU¢D dAy Cl,tC ttt phI,!. eua d(lng co va may phat : 

(3-38) 

con nha hon di(!n ap so sanh Dss lay tr~n di(!n tra 3R, cac van 1 V ho~c 2V khong 
thOng, trong cu(ln CK4 khOng co dong di(!n, sue tu d(lng eua, n6 bang khOng. Khi 
Iu ~ Ing Wang ang voi 8U ~ U ss' cae van IV (2V) thOng, trong eu(ln CK4 xuat 
hi~n dong di~n vii sue tu d¢ng ella eu¢n CK4 se tae dl.,mg nguQe ehifiu voi sue tit 
d(lng ella cae eu<)n CKI - CK2 - CK3, lAm di~n ap may phat giam, toe dQ dOng eel 
giAm nhanh khi dong di~n ph An ung tAng, t~o ra d~e dnh doc, D~e Hnh cO co d~ng 
nhU hlnh 3-B. 

Di~u ehinh t6e dQ d(lng co bAng thay doi di~n ap ehu d~o lily tr~n bi@'n tra BTT 
ho~e BTN. 

+ Thanh 14p phuong trinh dq,c tinh co : 

- Khi III < Ing ta vi@'t dUQe cae phuong trinh ma ttl h~ th6ng (] ehg d<) xile l~p 

U l3 = Ued - aUF + f3Iu RU2: 

EF = KF·KKDM·U 13 

E[' = KrfJw d + Iu' Ru 2: 

(3-39) 

(3-40) 

(3-41) 

trong do : K F, KKDM - lit M 56 khueeh df:li di~n ap ella may phat, khu€eh d~i may 
di(!n. Voi gia thi€t ml;leh tu ella may pM,t vA khugeh dl;li may di~n khong baa bOa 
thi ta co : 

EF EKDM 
KF = -U ; KKDM = -U 

CKF dk 

Ru 2: = Ru D + RuF + RCFF + RUD - tOng di~n tro trong ml;leh phAn ung. 

Tit cae phuong trinh (3-39), (3-40), (3-41) ta bien d6i tMnh phuong trinh dae 
dnh co - di(!n ella d(lng co : 
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Ko' KF · KKOM' Unl 

1 +a. KF · KKOM 

Trang do : K!) = l/K¢ - h(! s6 cua d(lng co 

Ruo - di~n tro ban thtln clla day quan phl1n dng dOng co. 

- Khi III ;a: Ing ta viet cac phuong trlnh rna ta hi} thong tuong t1,1 nhu khi III 
< Ing' Chi luu y la trong tru'bng hgp nay tr~n cu('Jn CK4 co di(!n lip U 4 la hi(!u hai 
di~n ap : S\lt ap tren cu/)n dAy qtc tv ph1,l 8. U va di(!n ap so sanh U ss 

(3-43) 

De' ti~n eha vi~c viet phuong trlnh ta quy ddi di(!n ap tr~n cu¢n CK4 (U4) ve 
cu/)n dtly CKI - CK2 - CK3 bAng cong thuc sau 

(3-44) 

W4 Ri3 
trong do K d4 = R . ~W - h(! sd quy ddi di(!n ap tr~n cu¢n CK4 ve cu/)n CKI -

q 4 13 

CK2 - CK3 ; v6i W 4' R4 - s6 vong dtly, di(!n tro cu/)n dAy CK4 ; W iJ' Rl3 - s6 
vong dAy, dil?n tro ctic cu¢n dAy noi tiep CKI - CK2 - CK3. 

U' 4 - di~n ap quy d6i ella di~n tip tren cu¢n CK4 ve cu¢n CKI - CK2 - CK3. 
Khi do ta co cac phuong trlnh sau : 

UBI = UJ3 - U'4 = U ed - aUF + {J.RUL·Ill - Kqd4 ,U4 (3-45) 

EF ~ KF·KKDM· U i3I (3-46) 

EF ~ KtPw[) + Ill' RUL (3-47) 

w 

m"h J- 8. Di)c tinh cd - di¢n ella dOng cd. 
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trong do 

U \3 L - di~n lip t6ng tr~n cUQn ddy CKI - CK2 - CK3. 

K€t hQp cac phuong trlnh (3 - 45), (3 - 46), (3 - 47) ta nh:jn dtlQc phl1dng 
trlnh di;l.C dnh Cd - di~n cua dOng Cd trong vu ng III ~ Ing : 

d6i 

KD · KF · KKDM(Ued + Kqd4 • UsJ 

1 +a. K F · KKDM 

K€t hQp hai phu:ang trlnh (3-42) va 3-48) 
di~n lip chu d~o nhu hlnh 3 - 8. 

+ So d3 eau true cua M th6ng : 

(3-48) 

ta co hq d~c tin h Cd - di~n khi thay 

Tit Sd d6 nguyen 11 t.a thl!.nh lQ.p dl1QC Sd d6 cllu trUc cua M th6ng nhll hlnh 3-9. 

b) Phdn iL'ch nguym II cua so d3 di~u khidn tr,L d~ng : Trang sd d6 nay dOng 
Cd dU:QC kMi dOng cllC1ng buc. H~ s6 CI1C1ng bllc dl1Qc duy tri c'J mile dO cha phep 
trong thbi gian diJ. daL Sau khi cho l~nh khc'Ji dOng, di~n ap chu d~o dUQc dl1a vl!.a 
m~ch klch thich cua KDM (cu¢n· CKI - CK2 - CK3), cbn suc di~n d¢ng cua dOng 
Cd ED = 0, nen di~n Ap t6ng cua cuOn CKI - CK2 - CK3 Iii U 13 co gia tr~ cl,l"c 
dl,li vl!. dOng Cd dllQC khcri d¢ng cuang buc d gieri h~n cha phep do trong Sd d6 dung 
.khAu dililn trc'J phi tuyen g6m hai bong den BD vl!. khAu phAn m/ilch 4 V - 3R - 2V 
(ho,,"c 3V - 3R - lV). Khi Un ta.ng, di~n trd BD tdng thea, lam dililn trcr t6ng m~ch 
cua cac cUQn day CKI - CK2 - CK3 tAng Mn. M$.t khlic, khi di~n lip tren cac cu(m 

R~RZlqFP I 
R2RK, I I 1/Ko 

E, E, 
(T,P.l) 

1-

(tlJ'l\ KKOM I EKDM 1-1 I" K, j 1/RUI 1 
~ 

~"'; 
• • • L ITf P+1) "- I (l+T uP) ! "I-I I KeJ P W 

I 
(+ ~A\I I, 

I u, 1-1 I R", ~ a I I 

I 
PR", I 

7 j / 
Kq~~U" 

PRu:>: K'IIl4 

Hl"h J - 9. Sd d6 e~ true eua he th6ng. 
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day do du lon, cac van 4V, 2V rna, xulit hi~n dong phan m~ch ip' Dong di~n nay 
cang Ion khi di~n ap U 13 cang lon, nha v~y dong di~n trong cu('m CKI - CK.2 -
CK3 dU<;Ic duy trl 0 muc d¢ cho phep hAu nhu khOng d6i trong qua trinh khai d¢ng. 
Trong thai gian khai dOng khAu phAn hoi am dong di~n co ngAt cl1ng co tac d~ng 
hl;l.n che dong di~n nM hon trj s6 dong di~n cho phep. 

So do cci khA nAng lam vi~c a che dO t1,l' dOng va thi't may. D@" khoi d¢ng d¢ng 
'co ache d¢ t'! d¢ng, ta an nut MT hol.1c MN. Gia thiet .4n nut MT, cac cOng tac 
to KL, T va ro Ie H tac d¢ng, bien tro BTN bi ngAn ml;l.ch, bien tra BTT dUQc n6i 

~ vilo ngu6n m¢t chi~u va n6i cac cu¢n CKI - CK2 - CK3 van di~n ap chu dl;lo. KDM 
',va F dUQc kich ttl cuong buc va. d¢ng co D duqc khai d¢ng cuang buc dUa ban chlilY 
theo chieu thul;'i.n. 0 dAu hanh trinh thu~n, cong tac hanh trinh 2KC b, an, rd Ie 
HC dUQc tiep di~n. Neu toc d¢ cAt dA chc;m Ion hon 12 + 15 mJph thl tiep di~m 
HC phAn m~ch bien tra BTT lam di~n ap chu d~o co hi so tUdng ung vof Mc d¢ 
thap cua ban (Vo =.12 + 15 m/ph - toc dl) van dao). Sau khi dao cat va~ chi tiet, 
cOng tAc hanh trinh 2KC khOng b, an nua, cac tiep di~m cua n6 dUQc phl,lc h6i, rd 
Ie HC milt di~n. T6c dl) dQng cO tiep tl,lc tang I@'n tr, so dng voi di~n ap chu dlilO 
tr@,n bien tra BTT. Cuoi hanh trlnh thUl;'i.n, chdi tiep xuc ciIa tiep diem hanh trinh 
1 KH duCJc dA:y v~ phfa trai, ml)t phan bien tr(j BTT bi ngAn m~ch, U cd Il;1.i giam 
xuong t~~ s6 tuong ung toc d() Vo cua ban may, dao ra kMi chi tiet. Sau khi cOng 
tac Mnh trlnh lKC bi an, cat di~n T, ket thuc hanh trlnh thu~n. M~t khB.c, cling 
tac to N tac d()ng, ngan m~ch bien tro BTT, dua bien tro BTN viw m~ch kfch tit 
KDM, may phat dUQc kfch ttl theo chi~u nguQc va dOng Cd bAt da.u quay nguCJc. Khi 
ban may chlilY nguQc, cOng tAc Mnh trinh lKC va sau do Iii chiSi tiep xuc lKH dUQc 
trA ve vi tri ban dau d~ chutin bi cho chu kl lam vi(!c tiep theo. Gan cu6i hanh 
~rinh ngt1CJc, 2KH ngan mlilch m¢t phAn bien tra BTN lam cho t6c d¢ d¢ng Cd giAm 
xu6ng tri so tuong ung voi t6c dO ban 19. 12 -;- 15 m/ph. Het han.h trlnh ngt1Qc, 
c6ng tac 2KC bl an, c6ng tAc td N bi m:lt di~n, c6ng t!1c td T dUQc tiep di~n, ban 
dAo chieu sang Mnh trinh thu~n va tang toc d¢ den 12 -;- 15 mJph. 

HAm may xAy ra sau khi an nut D. Cac cOr.g tAc td KL, T hollic N va rd Ie H 
m:lt di~n. Di~n ap chu dij.o trAn bien tra BTT hol,ic BTN milt tac dl,lng, cac cu¢n 
day CKI - CK2 - CK3 dUQc n6i vao di~n ap may phB.t (aUF) co dlIu ngt1Qc voi U ed 
truoc khi ham, dong di~n trong cu()n CKI - CK2 - CK3 dao chieu ; d()ng Cd duCJc 
ham tai sinh. Sau thaj gian duy ttl cua rdie H, m¢t phAn cua bien tro IH bj ngan 
mlilch, diiI!n ap phan hOi giAm di, quA trlnh bam tai sinh chuyen sang giai dOliln thu 
hai cho den luc dtlng. 

Che d() thu may duCJc th,!c hi~n bang cac nut lIn TT hol).c TN, c6ng tac td KL 
kh6ng lam vi~c. nen M thong chl lam vi~c khi con lin nut. 

Sd do khong cho phep d¢ng Cd lam vi~c trong cac truong hQ"p sau dAy 

- Khl'mg du lip i'!c dau trong M thong bOi trdn (tiep diem HAL rna) 

- BAn may di chuy~n ra ngoai phl;l.m vi cho phep (tiep di€m KC rna). 

H~ th6ng nay dAm bao phlilm vi di~u chlnh t6c d() D = 15/1 voi d() Sl,lt t6c d¢ 
kh6ng qua 6%. 

Nhudc diem cua M th6ng nay la co 81,l' HAn quan glua mij.ch dj}ng l'!c va m~ch 
dii~u khien. DH!u do gay kho kha.n cho v/.l.n Mnh va sua chua, hi~u chlnh M th6ng. 
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2. Sa do dieu khien may bilO gil1img h~ T - D 

Sd do nguyen If h~ thong truyen rlqng chfnh cua cae may baa gillong kieu 7MIOB 
va 7MllO a hlnb 3-10, 

Dong co truy@n rl¢ng chinh D Iii rl¢ng co m¢t chieu Io:;ti II - 82. co cong suat 
42kW (may 7MIOB) va II - 91 co cong suat 55kW (may 7MI10) ; di(in rip 440V, 
t6c d¢ dinh mue 157 racl/s. D¢ng Cd dt1t;1c cung cap tit bq hien ddi thyristor dao 
ch~eu d~ng llIY602 - 3463 vot khuech d~i tU trung gian. H~ th6ng truyen d¢ng dit';lll 
th1,le hi¢n thea M kin voi phan hoi Am t6e dQ, tLi d¢og 6n dinh toe d¢ dong ca, voi 
phl.lm vi dit3U chtnh toe dO D = 20/1. CU¢D kich tit CKD eua d¢ng eel duqc cung 
cap tit b6 chlnh lUll kMng dlell khien CL2 voi bien ap ngu6n dau vao BA2. Tit 
thOng d¢ng Cd dllQC giam Mi di$n tro R6 dun veo ml;lch kich till clam baa ta.ng toe 
d¢ eua dong co 20% so v6'i toe d¢ djnh mdc. Dieu chtnh t6c d¢ dOng co bang chiet 
ap R",! Dien ap d~t vao chiet ap R",l co the thay deli cl,tc dnh nha caU tiep di~m 

RT, RN (hlnh 3-10a). Di~n ap d~t Il!n cuQn day di~u khien cua khuech d~i tu DKT1, 
DKT2 (di~'m 10- 13) III hi~u cua hai di~n lip : di~n ap chu d~o UeL! (lay trl!n chiet 
ap R",! ) va di~n lip phat toc yw (thl,tc hi~n phan hOi am toc d<) d¢ng co truy~n 

dQng chfnh). 

Uy = U nJ - yw 

d che dQ llim vi~c, d¢ng co duQ'c bam tai sinh khi dao chilt!u nhb b¢ bifl"n d6i 

thyristor. d che d¢ ditng sl,t co, d(lng cO duQ'c ham d¢ng nang, ph:1n ung d¢ng co 
dUQc n6i vao dien tra Rh qua Hep die'm thubng kin K3 . 

So do ditlu khien t1,t d¢ng a hlnh 3-10b. Cac cong tilc to KI, K2 dong nguan 
cho b¢ bien deli vll m~ch kich tit, m~ch d1[lt t6c d¢ cua he th6ng truytln d¢ng dien, 
c6ng tac to ham d<)ng nAng K3 ; cac rO Ie thai gian Rth, ra Ie trung gian RTr! -

chu ki ; ro Ie RTr2 - d!ch chuyen xac l~p. 

Sa do hinh 3-10c la so do d~t hanh ttlnh ban tl,t dang di(~u khien tu xa. So d6 
gam xenxin SD, SS 1, SS2 lam viec ache d¢ bien ap, b¢ chinh luu nh~y pha : KDl, 
KD2, cac philn tv role kh6ng Hep diem LG 1 + LG4, cac bO khuech d~i KD3 + 

KDG cung cap cho cac role RT, RN, RG, RD. D¢ dai hanh trinh bim duQ'c d~t bdi 
goc quay tuong d6i cua r6to xenxin thu thu~n (SS1) va xenxin thu nguQ'c (SS2) so 
voi roto xenxin SD - li~n he cO khi voi co cau d,ch chuy~n ban. 

Nguyen Ii lam vi~c cua M thong nhu sau : Ban dau, dong tilt ca cac apt6mat 
ABI + AB3. An nut M1, cong tlic to K3, ro Ie thai gian RTh co dien ; m~ch 
ham d¢ng nang dUQc clit khoi philn ung d¢ng co ; tiep diem RTh (31-33) tiep 
di~n cho cong tac to Kl va tiep diem RTh (47-49) tiep dien cho K2 ; b¢ bien 
d6i BBD va bien ap BAI, BA2 duQ'c noi vao ngu6n dien ba pha, cuQn day kich 
tu CKD duQ'c cung cAp dien tit bQ chlnh Iuu CL2. Khi dong kich til d~t den gia 
tr, du Ion thi role RTT tac dOng, Hep diem cua no ngAt m<;lch RTh, h~ thong a 
tr~ng thai chuan bj lam vi~c. Neu sau thai gian duy trl cua tiep diem RTh (31 
- 33) va RTh (47 - 49) rna ngubi v{l.n hllnh chua an nut khoi d¢ng (ro Ie RTrl 
hoi[lc RTr2 kh6ng co dien) thl cong tac to Kl, K2 mat dien. He thong tra ve 
trl.lng thai ban dau. 
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He thong dieu khie'n lam vi$c a hai che d('J. 

Lam viec thea chu kl t11 d¢ng ; 

Lam vii;!c theo che do hi$u chinh - thu may. 

o che do lam vii;!c theo chu ki, an nut MT (hanh trinh thuan) ho~c MN (hanh 
trinh nguQc). Gia si't ban may dang cr dau hiinh trinh thu<).n (HTT), tudng ling d<":it 
goc I~ch giua ro to xenxin thUl~n (SS 1) va SD Iii. Ian nh:H va goc l(kh giita roto 
xenxin ng11Qc (SS2) va SD la nha nhlit (bang khong). An nut. MT cur khai dOng dqng 
co quay thui).n, ro Ie RTrl co di~n, ti€p diem RTrl (31-33) duy tr·i cho m!:lch Kl ; 
RTrl (6-8) dong ngu6n cho chi6t ap d~t toc do Rwl ; roto xenxin SSl duqc noi den 

:cuon sd cap WI cua bien ap BA4, ro Ie RT se tac d6ng ; cac tiep diem RT (3-8) 
lI{a RT 0-10) se dat di~n lip co cl,1c tinh thea yeu cau ung vcri hanh trinh thu~n 
cua han len chiet ap dat toc do Rwl . Dau vAo cua BBD duqc di;i.t m¢t di~n ap nha 

va d¢ng cO tang t6c d¢ den gift tr) nha nhat voi dong dil;!n dUQc h!:ln chI! d muc do 
cho phep. Dong thbi dau vao kMi logic LG3 d~t mqt dil)in lip la hit;!u clla hai dien 
ap : dien lip lay a d~u can tr11Qt I chiet ap Rw2 lit U 31 va dien lip mqt chi{lu dau 
ra cua CL5 la V e2 . Dau hanh trinh thu~n thl Vcl > U 31 ro Ie RD khong tac dqng, 
dau vao kh6i LG4 cling dUQc di;i.t di~n ap la hi(!u hai dii;!n ap : di~n ap ngu6n chinh 
lL1.u CL5 la Vel - ti Ii;! voi di~n ap ra cua SS2 - va di(!n ip V R4 - My tren dii;!n 
tro R4 ; luc nay Vel < V R4 ne, dau ra kh6i logic LG4 co tin hii;m, role RG tic 
d(Jng, tiep diem RG (5-7) kin, dam bao di(!n ap chu d!:lo hldng ung voi uSc do nha 
eua h.fl.n. Khi goc lech giita roto xenxin SS2 va SD tang Jen, dii;!n ap V e2 se tang 
cho den khi V e2 > U j{4 thi ro Ie RG khong tac d¢ng nita ; di(!n ip chu d!:lo se dUQc 
lay d dau I cua RwI' ban may tAng toc dO den gia tr! toc dO cat d hanh trinh 
thu~n. Theo sl! di chuyen ban a hanh trlnh thu~n thi g6c Ii;!ch giita roto SSl va 
SD, tudng ung la V cl se giam den khi V cl < V 31 thi role RD tic d¢ng, dii;!n ap 
chu d!:lo se giam xuong tuong ung voi toc dO ra dao cua ban ma.y. Khi k{i"t thuc 
hanh trinh thu~n thi goc I$ch giua ro to SSI va SD giam nha den 0 ; role RT 
ngat ; di~n ap roto SS2 dUQc dl)t den cuOn WI cua bien ap BA4, rd Ie RN tac dOng, 
dii;!n ap dAt len chiet ap di;i.t t6c d¢ Rwl thay d6i qtc dnh va di~n lip chu d~o thay 

doi dau va dL1qc lay a dau truqt II cua Rwl" Ban may giam toc do va dao chiliu 

sang hanh trinh ng11qc va chuy~n d¢ng voi t6c dO vng . Khi di(!n ap dOng co d~t gia 
trt Ian nhat, ro Ie RH tac dt'?ng, di~n tro R6 dL1qc dL1a vilo ml;lch kich hi dong cd, 
tit thOng dqng cd giam xuong, ban may chuy~'n de;.ng voi tdc dO vng Ian nhat. Khi 
gan k€t thuc hanh trinh ngLfoc, khi goc I~ch giua rOto SS2 va SD giam den gia trj 
rna dii;!n lip me;.t chieu duu ra chinh luu CL4 (Uc\) nha hdn dii("!n ap My 0 dau trL1qt 
II cua Rwl (U32) thi. rd Ie RD tac d9ng ; dii;!n ap chu dl;lO giam xuong, ban may 
giam toc d(J den tr! s6 bang t6c d¢ ra vao dao vo. Khi goc I~ch do giam den 0 thi 
tL10ng tl! RN khOng tic dong, di~n ap SSI dl.lqc d~t den cuOn WI, RT tac d(mg. 
M¢t hanh trinh kep mcri bAt dau. 

Di chuyen ch~m ban may (chI! de;. thlt may) dL1Qc thl,1C hi$n bang nut ~n TT 
(hanh trinh thu1j.n) hoac TN (hanh trinh nguqc). SL1 lam vi/i!c cua h~ thong tUdng 
tt! nhu da mO tn. a tren, chi khic la ban chi di chuye'n khi an nut. 

Dling d¢ng Cd M.ng an nut Dl, cOng M.c to Kl, K2 miH di~ln, d6ng thai cong 
tAc to <K3 cung mat dii;!n, dong co dUQc h!lm d¢ng nang t1,1" kich tli. Khi an nut D2, 
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ro Ie RTrl nult di(in, di~n ap chu d~a btlng khong, dQng co dlJQc ham d(ing na.ng. 

Trang so d6, vi~c bAo v~ ng4n m~ch vA qua tai cho dOng cd nba aptomat ABI 
va rd 'Ie nhi~t RNI, RN2. M~ch d~t tec dQ va k(ch tll dOng cd dl1Qc baa v~ b~ng 
AB2, AB3, Bao v~ mat tu tMng nha rd Ie kh~m tra ttl thong RTT. BAo v~ 

mat di~n ap nha ban tha.n cul;>n ddy KI, K2, BAo v~ ml1t da:u nM ro Ie lip i1,1c dau 
RAL2 , Den DRI bao hi~u may Hlm vi~c a chEf dl;> t~ dl;>ng, DR2 bao hi~u du dau 
bfli trdn. 

,.Chuang 4 

TRANG B! DI~N D1~N nl MAy DOA 

§4.1. D,).C DI£:M LAM Vli!:C, YEU CAU vll TRUYEN DONG DIi!:N 
VA TRANG BI DIi!:N MAy DOA 

1. O~c dii!m clIng ngh" 

May doa dung d~ gia cOng chi tiet vOi cac nguy~n cOng : khoet 16 tr\l, khoan 
16, co th~ dung d~ phay. Th"c hi~n cac nguy~n cOng gia cOng tr~n may doa se d~t 
dl1Qc dl;> chfnh xlic vA d(i b6ng cao. 

May doa dlJQc chia thAnh hai lo~i chlnh : may doa dung vd may doa ngang. 
May doa ngang dung d~ gia cOng cac chi tiEft cEl trung blnh va n~ng. Rlnh d~ng 
ben ngoai cua may doa ngang dlJQc giOi thi~u t~n hlnh 4-1. 

1 1 3 

\ 5",~ ~m 

il 
tlLJ 

I '! U I : _F 

-'- "'" "" 01. ... 
-r 

m"h 4-1. Hinh dl,mg ben ngoai !My doa ng.sng. 
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Tr@n ~ may 1 d!)t tn,a tru'oc 6, t~n do co 1,1 tn,ac chinh 5. Trl,l sau 2 co d<'rlt ghi 
da 3 d~ gill' trl,lC dao trong qua trlnh gia cOngo Bim quay 4 ga chi tii!"t co thd djch 
chuy@'n ngang ho!)c dQl; b~ may. 1) trl,lC chfnh cO th~ dich chuy€n thea chi~u· thAng 
dung cling tI"l}.C chlnh. BAn thAn tI"l}.C chlnh co thl! djch chuyl!n thea ph"l1dng nllm ngang. 

Chuyen d¢ng chfnh IA chuy~n dOng quay cua dao doa (tr1,1c chin h). Chuy€n dOng 
an dao co th~ iii chuyen d¢ng ngang, dQc cua bAn mliy mang chi tiil"t hay di chuyen 
dQc cua tr1,1c chtnh mang dAu dao. Chuy~n dOng ph1,1 ill chuyen dOng thling dung 
cua 1,1 dao v.v .. 

2. Veu cau d6; vo; truy,m dong d;~n va trang bi d;~n may doa 

a) Truy~n d"ng chinh : Y~u cliu c~n pbli dao ehH~u quay, phl;lm vi di~u chlnh 
toe dO D = 130/1 v6"i cOng sua:t khOng dlli, dO tron di~u ehinh if = 1,26. H~ th6ng 
truyen dOng chinh clin phai ham dung nhanh. 

HUm nay M truy~n dOng chfnh mliy daa thl1bng su d1,1ng dOng co khOng d6ng 
bO rO ta 16ng soc vA Mp t6c dO (dOng co co mOt hay nhieu cAp t6c dO). 0 nhung 
may doa cC'l nl).ng co th~ su d1,1ng dQng co di(!n mOt chi~u, di~u chlnh t6c dO tron 
trong phl;lm vi rOng. Nhb v$y co· the don giAn ket cdu co khi, m~t khac co th~ hliln 
chi!" duqc mOmen CI vung t6c dO th,[p bAng phuong phlip di~u chinh t6c dO hai vung. 

b) Trui~n d"ng I1n. dao : Phlilm vi di~u chinh cua truy~n dOng An daa la D = 1500/1. 
LUQng a.n daa duqc dieu chinh trang phlilm vi 2 mm/ph + 600 mm/ph ; khi di chuyen 
nhanh, co tM' d~t toi 2,5 m/ph + 3 m/ph. LUQng an dao (mm/ph) CI nhung may cC'l 
n~ng yeu diu duqc giu khOng dlli khi tdc dO tr1,1c chlnh thay dilL 

DI).C tfnh co cdn co dO cung cao, v6"i dO 6n djnh t6c dO < 10%. H~ th6ng truy~n 
dOng An dao phAi dAm baa dO tac dOng nhanh cao, dung may chfnh xlic, dAm bAa 
s~ lien dOng v6"i truy~n dOng chlnh khi lAm vi~c t~ dOng. 

o nhi:1ng may daa ca: trung blnh vA nl).ng, h(! th6ng truy€m dOng an dao su d1,1ng 
M th6ng khuech dl;li mAy di(!n - dOng co di(!n mOt chieu hoc)c h(! thong T-D. 

14.2. SO DO DIEU KHl£N MAY DOA NGANG 2620 

1. Thong 56 ki thu~t 

MAy doa 2620 III mAy co kich thuoc ca: trung blnh. 

- Duong kfnh tI"l}.C chlnh : 90mm. 

- C5ng su,[t dOng co truy~n dOng chlnh : 10kW. 

T6c dO quay tr1,1c chlnh diE!u chlnh trong phl;Lm vi (12,5 + 1600) vg/ph. 

- Cang sul\it dOng Cd An dao : 2,lkW. 

T6c dO d¢ng co an dao cd the dil1u chInh trong phl;Lm yi (2,1 + 1500) vg/ph 

t6c dO 16"n nhd:t 3000 vg/ph. 
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Hinh 4-2 13. sd do nguyen Ii he th6ng truycn d(lng chinh (ddn gian hoa). Dong 
Cd truyen dOng chinh iii. dOng Cd khong d6ng bO roto long soc hai dip toc d¢ : 1460 
vg/ph khi da.y quan stato dau hlnh (.6.) va 2890 vg/ph khi dau hlnh sao kep c.UJ. 
Vi~c chuyen doi t6c d9 tU thap de'n cao tL1dng ung voi chuyen doi tu dau .6. thanh 
dau JJ.. va ngu~c l~i dL1Qc thl!C hi~n boi tay g<,lt cd khf 2KH lien quan den thie't bi 
chuyen doi toc do Neu tiep diem 2KH ho, da.y quan d¢ng cd dL1dC d<'iu tL1dng ung 
voi toc dQ thap. Khi W~p di~'m 2KH kin, day quan dQng Cd dL1dC dau AA tL1dng ung 
toc do cao. Tiep diem lKH lien quan den thie't bj chuyen doi toc d9 truc chfnh. No 
o tr:;tng thai hd trong thdi gian chuyen doi toc dO va chi kin khi da chuyen d6i 
xong. D9ng Cd dll~C dao chieu nha cac c6ng tac to IT, IN, 2T, 2N. 

Gia thi{l't lKH, 2KH kin. Sau khi An nut khOi dong MT (ho~c MN) d(>ng Cd 
dll(.1C khai d(lng qua hai cap: Luc dau d(lng Cd dllQC d:[u .6. (toc do thap) do cong 
thc to Ch co diim. Sau thai gian duy tri clla rdle thb( gian RTh, c6ng blc td Ch 
mi'lt di~n, cong tilc td INh, 2Nh co di~n, d¢ng cd dL1Qc d:[uAA (tOe do cao) 

Sau khi An nut dung D, d¢ng cd dL1Qc ham ng11Qc Mn dung may. Qua trinh 
ham du~c giAi thich nhL1 sau : Dfi chudn bi m<,lch ha.:m va kie'm tra (toc d(; d(lng cCl, 
o sd do dung rd Ie kiem tra toc dO RKT. Khi may dang lam vi~c thea chil:!u thuan, 
tiep diem RKT-1 kin san, rd Ie IRH co di~n. Do do trong qua trinh ham, c6ng tac 
td 2N co di~n, doi noi hai trong ba pha di$n ilp stato de thl!C hien ham ngllQc dOng 
Cd. Khi toc dO d9ng Cd giam nha, tiep diA'm RKT-l md ra, cong tac td 2N mat 
d~,q~_hh_~ilik.W~n __ gd~n_,du~Wphu_ 
m<,lch stato. Qua trinh ham d¢.ng Cd CJ chieu ngL1Qc xay ra tllong t\f, chi khac III tiep 
diem RKT-2 se dieu khien sl! tac d(;ng clla c6ng Mc to 2T. 

Muon dit~u chlnh (thu) may, an nut TT ho(l,c TN. d ch€ d(; nay, day qu:[n d(;ng 
cd Iuon dL1Qc dau tam giac va co di¢n tro ph1,l trong m<:,-ch stato (2T ho~c 2N co 

di~n) nen toc d9 dong cd thap. 

Trong sd do con co dong cd born dau b6i trdn DB. No dL1Qc dong d.t di~n dong 
thai voi dong co chfnh nhb c6ng tlic to K8 vii. cac ti~p diem lien d(>ng. 

3. Sa do truyen dong an dao may doa ngang 2620 (hlnh 4-3) 
a) H~ thong truyen d¢ng An dao thl,ic hi~n theo h~ KDMD - B co bl) khuech 

d:;ti di~n tu trung gian, tht,1c hi~n thea h~ kin voi pMn h6i am t6c do. Toc dl) a.n 
daD dL1~C dieu chtnh trong phl.lm vi (2,2 -;- 1760) mm/ph. Di chuyen nhanh dau dao 
voi toc d¢ 3780 mm/ph chi bAng phudng phap di~n khi. T6c de) a.n dao dL1Qc thay 
d6i bA-ng each thay doi suc di~n dQng clla khuech dl.li may di/iln khi tu thOng d9ng 
cd lit djnh muc, con di chuyen nhanh dau dao dL1Qc thl!c hi/iln ba.ng giam nha til 
th6ng d¢ng cO" khi suc di¢n di)ng cua KDMD Iii. dinh muc. 

Kfch til cua KDMD 18. hai cuon ICK va 2CK dL1dC cung cap til bi) khu~ch d:;ti 
di~n tu hai ti\ng. Tllng 1 Iii. khuech dl.li di~n ap (dEm kep IDT) va t~ng hai lit khuech 
d:;ti cong su.lit (den 2DT va 3DT). 

Tin hi~u vao t~ng 1 ia : 

U
vl 

= U cd - y.W - U m2 

trong do U e<./ - di/iln ap chu d;;to lay tren bien trCJ lBT 
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y.w - di(!n ap phan htli 
Am toc dO dqng cO', ltiy 
tren may phat t6c FT ; 

U m2 - dil;1n ap phlln 
hoi mem, ti l~ voi gia t?c 
va d~o ham gia toc, lay 
cr da.u ra cuOn thtl c~p 
2BO-2 va 2BO-3 cua bien 
ap 2BO, cuOn sa cAp cua 
2BO (2BO-I) noi ti€p voi 
lll(!.ch R, C song song. Do 
do dong di~n sa cap bien 
ap vi phAn 2BO-l gam 
hai thllnh pht'in ti l~ vlH 
toc dO va ti l~ voi gia t6c + 
dOng ca. Nhll v~y di~n 

lip thtl cAp bien ap 2BO 
se ti l~ voi gin t6c vA d""o 
hllm gia toc dOng CO'. 

DiAn ap vao ta.ng 
khuech d~i 2 III U \12 dl1Qc 
xac d~nh bang bieu thtlc : 

Uv2 = Uri - U ml 

trong do : 

(4-2) 

P" 

~8O-21 

Uri - di~n lip dau ra 
tang 1, la di~n lip rai 
tr~ndi(!ntrcrrs; r9 ; U ml 
- diAn ap phan h6i nH~m 
ti l~ voi d~o ham dong 
di~n mach ngang, dllQ'C 
lay tr~n hai cut')n thtl dip 
IBO-2 va IBO-3 ; cuOn 
sa cap IBO-l mAc n6i 
tiep trong m~ch ngang 
cua KDMD. 

2 SO_ 2 

I 

{) 

CK" 

~ a 
C8 A 

_1, ~ 
1 "[:1 L-., 
'::J v, -.e:"J 180 _I 

+ 28T -

K fCK I 2CK K 

r, r, it-

2DT r '3 3DT 
- -- - --
- -- --- -- -

i5r--- 1'= r5 I Cz c, i'-T r, '4 r, 

re j r, 

rD teT 28 -- -
Crl -'i:, "'- f---.. rro I ' I rU r" IT 

'13 
'1. 05 

0-3 

"C Ct, RT RN 
280_t 1 " 

I'~' -- R 
1ST 

FT ~N 1fT 
Nguyen If lam vi~c 

nhu sau : Khi di~n ap 
chu d~o b8ng kh6ng, do 
so do bl'? khu€ch d~i nEli 
theo so do cAn bang nen 
dong di(jn anllt hai mla 
den IDT 13. nhll nhau (lap 
= IaT), di~n ap raj tren 
r~ va r'J bang nhau, nhll 

Hl"h 4-J. SCI lI6 h~ !h6ng tl,Uy~n lI¢ng 1In dao may doa 2620. 

v~y di~n lip ra tcing I b9.ng kh6ng. 
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Uri = (lap - laT)·rg = 0 

va tuang tl)', dong di~n anat hai den 2DT va 3DT bang nhau (la2 =, 1<13)' hai cut;m 
ICK vA 2CK co di~n trO va s6 vong nhu nhau, stic ttl dQng Clla chung hic dl:mg 
ng11gc chillu nhau n"n stic tit dQng t6ng clla KDMD bAng khang. 

F:L = F 1CK - F2CK = (1<12 - Ia3)·W = 0 

Khi U cd > 0 (khi tiep didm RT kin) thl do stJ phan ctJc cua di~n lip chtl d~o 
n{!n ntIa den phAi thang yeu hon ntIa den trai IDT, di"n ap tren rg Ion hon di~n 

"ap tr€m r 9, di~n ap ra clla tling I co cl)'c dnh lam cho den 3DT thang m~nh han 
2DT Wc Ii'!. la3 > la2 hay 12CK > liCK va stic tu dt)ng F:L co dau tuong Ilng v(ji 
chillu quay thu~n cua d¢ng co. T6c de;. d(lng ca Ion hay be IA tuy thu(lc van di~n ap 
chtl d~o. Tuong tt,t ta co the xet khi U Cd < 0 (ti€p didm RN kIn). 

Khau phAn h6i am dong di~n nga.t : LQi dl:mg dnh chtit clla KDMD IA khi co 
dong di~n pha.n ting, di~n ap ra cua no se giam do tlic dl,mg cua phAn ting pha.n 
ting. Tlic d1,lng cua cu(ln bu la bu l~i phan ting ph!'in ting. M~ch phAn h6i am dong 
di~n co ngtit g6m co ~ui)n bu, ca.u chinh luu IV vA bien trCl 2BT. Khi dong di~n 
pha.n ung con nha vi'!. nM han dong di~n ngat (111 < Ing), S1,It lip tron cuOn bu nM 
han di~n lip tr"n bien trd' 2BT (U 0) ; ca.u chinh luu I V khang thOng, va dong di~n 
cu(ln biJ. hoan toan tuong ung vt'Ji dong di~n phlin ung, KDMD dugc bi! du. Vt'Ji gia 
thi€t Ib = 111 thl s.d.d cua cuOn bu se lil : 

(4-3) 

Khi III > Ing thi ta co U b > Uo ; cac van IV th6ng, xua:t hi~n dong phan m~ch 
. Ilv va dong di~n cuOn bil se giam di m¢t lugng : 

Ib = 111 - 11v (4-4) 

Mtic di) bu giAm di va ket qua di~n ap ra cua KDMD giam nhanh khi dong 
di~n phan ting tang. Nhu v~y dong di~n phan ting duQ'c h~n che. 

Trang trubng hgp nay, sue tit dt)ng cua KDMD Iii : 

F:L = Fl2 + Fb - Fd = Fl2 + (Ill - II),Wb - I I1,Wb = FI2 - 11v'Wb( 4-5) 

trong do : 

F12 - suc tit di)ng cua hai cUQn ICK va 2CK 

F b = Ib,Wb - stic tu d(lng cua cu(ln bu ; 

F b = I I1,Wb - suc tu d(lng dQc tt1,lC dugc bu du khi III < Ing' 

Ttl cang thuc (4-5) ta tha:y : khi 111 > Ing thl sllc tit d(lng cua MDKD bi giam 
di m(lt IUQ'ng (11v'Wb). Nbu v~y co th~ coi sllc ttl d(lng t6ng Clla KDMD dL1Q'c sinh 
ra hOi hai cu(in ICK-2CK Ia FI2 vA cu(ln btl (llv,Wb) vt'Ji suc tit d(ing (1 1v'Wb) ngugc 
chieu stic tu dt)ng F 12' 

b) Thanh l4p phuong trinh dtj.c tinh tinh. Khi thanh l~p phuong trinh d~c tlnh 
dnh cua dong co ting vt'Ji trubng hgp III > lng' co the viet dugc cac phuong trinh 
sau : 
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V l2 = KKD(Ucd - y.W) 

U 12 ~(I\J - Ing) 
Fl: ==: FJ2 - I1v,Wb = ~.WICK - --'~R'S--"'-·Wb 

ICK 

(4-6) 

(4-7) 

(4-8) 

trong do : 

thl 

V l2 - dil;!D ap 1'a cua bi) khUlfch d~i di~n tli 

F~ - sue tu dting tdng cua KDMD ; 

EKDM - sue di~n dting CUR KDMD ; 

WICK> RICK - 86 yang dAy, di~n tra eua mQt cutin di~u khidn cua KDMD. 

Rs - di~n tra t6ng eua m~ch IV va 2BT ; 

K,8 - M s6 ttuy~n d~t eua KDMD ; n€u coi mlJ.ch to eua KDMD khOng bilo hba 

EKDMdm 

~ = F
I2dm 

Til: cae phuong trlnh (4-6), (4-7), (4-8) vitft dL1Q'c phuong tl'lnh d$c dnh dnh 
eua dl)ng co khi III > Ing' 

trong do 

KKDM' KD(KKD . U cd + ~ . Rqdb . U jRJ 
1 +y.KKD.KKDM,KD 

Kqdb - M s6 quy dc'Si di~n ap tren cu¢n bu vi'! cui)n leK, 2CK 

U 0 = Ing·Rb - di~n lip tren 2BT ; 

WICK 
KKOM = K,8' R"- - M s6 khuElCh W}.i di~n lip cUR IillMD thea cu¢n lCK - 2CK ; 

IKC 

1 
KD = KtP 

Phuong trinh d$c dnh dnh trong vung III < Ing dan gian, Dgabi dqc co tM' t1,1 

chung minh. 
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Chuang 5 

TRANG B! DI~N 
" ~ I , 

DII~N Til MAY MAl 

§S.1. n,).c DIEM CONG NGH¢ 

May mai co hai IO!,li chinh : May mai troD va may mai phcing. N goid ra con co 
cac may khac nhau may mai vo ta.m, may Dlai ranh, may mai d.t, may Dlai rang 
v.v.. Thuong hen may Dlai co 1,l chi tiet ho~c ban, treD do k~p chi bi€t va 1,l da 
mai, tren dci co tr1,lc chlnh voi dB. maL eli hai 1,l d~u d~t tr~n b~ may. So d6 bie'u 
di~n cOng ngh~ mrli dllQ'C gioi thi~u 0 blnh 5-1. 

d) e) 
2 

7 

-~ -
ffinh 5 - 1. So ",6 gm c(\ng chi titt trL'n may mili. 

Ma.y mai tron co hai IOl;li may 
mai tron ngoai (hlnh 5-1a) va may 
mai tron trong (hlnh 5-1.b). Tr~n nuiy 
Olai tron chuyth di)ng chfnh la chuyen 
dc;.ng quay cua da mai ; chuyen d¢ng 
~n dao la di chuyen hnh tien cua l}­
da d9C trl}-c (an dao doc tr\lc) ho~c 
di chuyth tinh tien thea huang ngang 
trl}-c (an dao ngang) hoi;i.c chuyen d('Jng 
quay cua chi tiet (an daD vong). 
Chuyen dOng ph\l Iii di chuyen nhanh 
1,1 da hoi,i.c chi tiet v.v .. 

May mid phclng co hai iOf,li : mal 
bang bien da (binh 5-1c) va m$.t dAu 
(hlnh 5-1d). Chi ti€t d11Q'C k~p trEm 
bim may tron ho<)c chu nM-t. a may 
mai bAng bien dil, de Dlai quay tron 
va chuy~n d"ng tjnh tien ngang so 
voi chi tiet, ban may mang chi tiet 

chuy~n dt!ng tjnh tien qua if,li. Chuyen 
• dQng quay cua da iil chuyen dQng 

chfnh, chuyen d¢ng an dao lil di 
chuyen cua dB. (an dao ngang) hO$c 
chuyen d¢ng cua chi tiet (~n daD d9C), 

a may mai bang m~t dau da, ban co the la tron ho$C chu nht;it, chuyen dt!ng quay 
cua da la chuyen d('Jng chfnh, chuyen dQng an daD la di chuyen ngang cua da (an 
daD ngang) hoi;j.c chuyen d('Jng tjnh tien qua l~i cua ban mang chi Wft (An daD d9C). 
Mt!t tham 86 quan tr9ng cua ch€ d(l mai Iii Mc d(l cat (m/s) ; 

v = 0,5d.w",.1O-3, [m/s] 

trong do : d - duong kinh da mai, mm ; wd - t6c di) quay cua da m.8.i, radls ThOng 
thuong v = 30 + 50 m/s. 
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§S.2. CAC DAC DIEM VE TRUYEN DONG DIj);N vA 

TRANG B! DIj);N CVA MAy Mil.! 

1. TrUYEm ch)ng chfnh 
Thong thuong may kh6ng yeu cau dH!u chinh toc dQ, nen su d\lng d¢ng Cd kh6ng 

dong b6 r6 to long soc. d cac may mid co ni.ing, de" duy tri toc dt) cat Iii khong doi 
kbi mon da hay kich thuoc chi tUn gia cong thay deB, thuong su d\lng truyen dOng 
dong ed co ph~m vi di~u chinh toc dO Iii D = 2 + 4/1 voi cong sunt khong d6i 

c':I may miii trung blnh va nhb v = 50 + 80 mls nen da mid co dubng klnh ion 
. t~i toe d¢ quay da khoang 1000 vg/ph d nhling may co duong kinh nha, toc do da 

nlt ca~. Dong Cd truyen dong Iii cac dyng co di.iC biet, da TIlai gan tren "tryc dong 
Cd, dong cd co t6e dO (24000 + 48000 vgiph), hoac eo the Jen toi (150000 + 200000 
vg..-ph I Nguon ella d(mg Cd la cac b¢ bien tan, co the" la cac may phat tan 56 cao 
1I3I3T quay), ho~c iii cac bo bien tan tinh (BBT ba.ng thyristor). 

M6 men can tinh tren tr\lc d¢ng Cd thuong iii 15 -0- 20'lt m6men djnh muc. M6 
men quan dnh clla da va cO diu truyen ilfC l~i ian 500 + GOO'7r. momen qUEm tinh 
cua dong cd, do do can ham cuang huc dQng cO quay da. KMng yeu cau dEw chieu 
quay dong cO quay da. 

2. TruYEm clang an ciao 

a) May mai trcm: d 111ay co nha, truyen dong quay chi tiet dung dong Cd 
kh6ng dong bo nhieu d[p toc dO (di!~u chlnh 56 d6j clfc p) voj D = (2 + 4)/1 d 
cae may Ion thi dung M th6ng h¢ biil'n d6i - dOng cd dien m9t chieu mnD - DM), 
h~ KDT - DM co D = lOll voj dii~u chinh dien ap phan ung. 

TruyE!n dong an dao doc cua biin may tron co IOn thlje hi en thea he BBD-DM 
voi D = (20 + 25)/1. 

Truyen d¢ng !In dao ngang 8U dyng thuy Ilfc. 

b) May mai pilling : Truy~n dOng an daa cua l,l da th1,lc hien li.ip ll;li nhieu chu 
kl, st1 dung thuy i1,lc. Truyen d(lng lln dao tjnh tien qua i~i cua ban dung h~ truyen 
dong 111yt ehH~u voi D = (8 -0- 10)11. 

3. Truyen clong phu 
S{t dung d¢ng cd kh6ng d6ng b¢ rOta 16ng soc. 

§S.3. SO DO DIEU KHIEN MAy MAl 3A161 

May lllat tron 3A16l dl1Qc dung de gia cong m~t trl,l cua cac chi ti€t co chieu 
dai dl1ai 1000mm va duong kinh dLiai 280mm ; duong kinh da mai IOn nh<lt ia 
600111m. Hlnh 5-2 giOi thi~u sd do difiu khien may mid 3Al6I (don gian hoa) DOng 
cd DM (7kW, 930 vg/ph) quay da mai, DT (1,7kW ; 930 vg/ph) born dfiu cho h~ 

thOng thuy l1,lC de thl,1C hien !In dao ngang cua l,l da, an dao doc cua him may va 
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DC (0,76kW, 250 + 2500 vg/ph) quay chi ti€t. Dong rna van thuy l\1c nha: cac 
nam chAm di~n INC, 2NC va. cac ti€p di~m 2KT, 3KT. 

D¢ng co quay chi tiet dl1Qc cung dip tu khuEkh d~i tu KDT. KDT nai theo sd 
do cau ba pha ket hQp v~i cac diOt chlnh 111u, co 6 cu¢n ddy lam vi~c (CD ....,), ba 
cuqn day diEiu khi~n CKl, CK2, CK3. Cu¢n CK3 dllQc n6i v~i di~n tip chinh 111u 
~CL t~o ra suc tu hoa chuyen dich. Cu¢n CKI vila Iii cu¢n chu df,lo, vua Ia phan 
hoi am di~n tip phan ung. Di~n lip chu d~o U eoJ Idy trlln bien tro IBT, con di$n. lip 
phan hoi U fh Idy trlln phan ung d¢ng cd. Di~n tip di;\t van cu¢n ddy CKI la 

(5-1) 

Cuqn CK2 lA cu¢n phan hoi dl1dng dong di~n phan ung di)ng ca. No dllQC n6i 
van di~n ap thu cdp cua bien dong BD qua bQ chinh lllu 2CL. Vi dong di~n Sd cl1p 
bi€n dong ti 1~ v~i dong di~n phAn ung d¢ng Cd (II "" 0,815I ll) nfln dong di~n trong 
cuqn CK2 co.ng ti I~ v6i dong di~n phan ung. Suc tu hoa phan h6i dUQc dillu chinh 
nho: bi€n tro 2BT. 

T6c d¢ d¢ng cd dl1Qc dieu chinh b~ng cach thay doi di~n ap chu df,lo UcoJ (nho 
bi€n tro IBT). De lam cung di;\c dnh cd 0 vung t6c di) thap, khi giAm Ued can phai 
tilng M s6 phan hoi dlldng dong di~n. VI vl),y, nguoi ta da dl)t san khau lien M cd 
khi giua cac con trllQt cua 2BT va IBT. 

De thanh l~p dl}C dnh dnh cua di)ng cd ta d\1a vao cac phlldng trinh sau : 

Di~n ap tong trlln cu¢n CKI til UCKlL : 

U CKlL = U ed - U ll + Kqd2,UCK2 = U ed - U ll + Kqd2 · Kj,Itl (5-2) 

Trong do : 

UCK2 = Kqd2.Ki.Ill - Iii di~n ap trfln cu¢n CK2 quy doi v~ CKl. 

Suc di~n d¢ng cua khuech d~i tu (vO:i gia thiet di~m lam vi~c cua no n~m 0 
dOl;ln tuyen dnh) 

trong do : 

KKDT - M so khuEkh df,li di~n lip cua KDT. 

WOIe: 

w" 

w'J 

W" 

0 

W 

1m 
Un/, >Ucd, > lied} > oc<!.; 

U::r/: ~ Ucd'tlm 

m"h $-3. D,(ie tinh tinh cu<\ dOng co. 

(5-3) 
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Phuong trinh din bilng di~n ap trong m~ch phan ang la 

EKDT = K¢w + Ill' RIl 2: 

RI(OT 

HI,," 5-4. Scl do cau (nil" he Ih!\ng ,.hcu khifn m<iy mili JAI:'i! 

15-4) 

I 

Ttl cac phl10ng trinh (5-2), (5-3), (5-4) 
phuong trinh d~c dnh tinh cua M nhl1 sau 

sau m¢t so bien doi ta nh~n dUQc 

w = 
KD . KKDT' V ell 

(1 + KKDT) 

Dl;lng d~c dnh tinh cua h~ thOng dUQc' ve tren hlnh 5-3. 

So d6 cau truc cua M thong dUQc trinh bay tren hlnh 5-4. 

Nguy@n 11 lam vi(lc cua so do dieu khidn tl$ d¢ng : 

KIJ 
(5-5) 

So d6 cho. phep di~u khien may (j che dO thu may va cM" d¢ him vi(lc tl$ d¢ng. 
ache d¢ thu may cac c6ng tac lCT, 2CT, 3CT dUQc dong sang vi tri 1. Mc'1 may 
d<)ng co DT nha An nut MT, sau do co the khai d¢ng d6ng thai DM va DB bling 
nut an MN. DOng co DC dUQc khai d¢ng ba.ng nut an MC. 

a che dO tl,! d¢ng, qua trinh hOlilt dOng cua may g6m ha giai dOliln thea th-u: tu 
,au 

1) Dua nhanh I}. da vao chi tiet gia c6ng nha truyen dOng thuy luc, dong eac 
d<)ng Cd DC va DB. 

2) Mai thtJ, r6i tl$ dOng chuyen sang mai tinh nha tac dong cua cong tlie tel 

3) TI,! dong dua nhanh I}. da ra khai chi tiet va cat di~n cac d(mg co DC, DB. 

TrUDe het, dong cac cong tAe ICT, 2CT, 3CT sang vi trf 2. Keo tay gl;lt di~u 

khirfn (duQc b6 trf tren may) ve vj tri di chuyen nhanh I}. da vAo chi tiet (nha h~ 
thong thuy ll$c). Khi I}. dB. di den vi tri can thiet,cong tachanh trlnh lKT bic d(lng, 
dong ml;lch eho eu¢n d:1y cong hic to KC va KB, cac dQng co DC va DB dU<;lc khCti 
rlQng. Dong thbi truyen d¢ng thuy Ivc cua may dUQc khai dOng. Qua trinh gia eong 
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bat dau. Khi k€t thtic giai dO{ln mai tho, c6ng tac hanh trlnh 2KT tac d~ng, dong 
lll~ch cu~m day rd Ie lRTr. Tiep diem cua no dong di~n cho cut)n dAy nam cham 
INC, de chuy~'n d6i van thuy il,lc, lam giam toc d¢ an dao cua I,l da. Nhu: v~y giai 
do~n mai Hnh bat dau. Khi kich thuoc chi tiet da d~t yeu cliu, cOng tac hanh trinh 
3KT tac d¢ng, dong m~ch cu(m da.y rd Ie 2RTr. Ti€p diem rd Ie nay dong di~n cho 
cuOn day nam cham 2NC de chuy~n d6i van thtiy lljc, dua nhanh \l d·a ve vi tri 
ban dau. Sau do, cOng tilc lKT ph\lc hai cat di~n cong Uk td KC va KB ; d(>ng Cd 
DC dudc cat di~n va dU<;lC ham dqng nang nha cong tac td H. Khi toc do dOng Cd 
du thap, tiep diem rd Ie t6e d¢ RKT rna ra, cat di~n cu¢n dAy cong tilc to H. Tiep 
die'm cua H cat di~n tro ham ra khai pha.n u:ng d6ng Cd. 

§5.4. HE THONG DIilu KHIl'iN THicH NGHI CVA MAY MAl 

Hi» thong dil'!u khi~'n thich nghi 0- may mai co the dam bao che dQ mal voj Iljc 
mai va ap 11,lc !en da mai la hang s6. Dieu khie'n Iljc mal du:qc thlfc hi~n gian ti€~p 

qua cOng sua:t va toc dO mai vi vi~c do cOng suat va toc dq Ia de dang. 

Sd d6 chU:c nang h~ thong dU!u khien thich nghi cua may mai nhu 0 hlnh 5-5. 
Sd do do gom ba phan lien M voi nhau trong qua trinh c6ng ngh$ mai tren may. 

Ph an thu: nhat dam nhi(ml chuc nang dieu khien theo luqng du va di;lt chu kl 
mai tho, tinh nhU: d6 thj hlnh 5-6. Dau vao h~ thong la luqng du ban dau It:>d trlt 
di luqng dll I cua chi tiet trong qua trinh gia congo Hi~u hl(;mg du (6.1 == lh<.l - j) 

d~t vao kh6i DTK, tin hi~u ra cua khai DTK d~t vao khai dat di~n ap chu d~o 
truyen d¢ng an dao DAoT Us. De dieu khien chu kl mai, ngttoi ta t~o ra ba I~nh : 
mai tho, tinh va ket thtic qua trlnh mal khi 6.1 == 0, tUdng dng voi do th! hlnh 
(5-6). Khoi DAoT Us se cho ra di~n tip chu d~o truyen d¢ng an dao tuong ung voi 
che d¢ mal tho, tinh va dua nhanh chi tiet ra khOi vung mai, de ket th tic qua trinh 
gia ct"tng. 

Ifill" 5-5. S,I di\ chllc n~ng he thong di6..J klll0-n Ihkh nghi may m;ii r:1nh. 

7.1 



PhQn thu hai ella Sd do th\1c hi~n chuc nAng 5n djnh cong smH rnai tuy thut'?c 

vaa PI' P 2 h1dng ung voi chg d9 mai thO, tinh baa gam M th6ng truyen d90g An 
dao (TDAD, dOng Cd 02, b!) dieu t6c P, kh6i to Ie R, dattric do cOng su!'it mai DTP. 
Di~n rip ttt khAu DTK d~t va~ kb6i D!T P se tlldng (tog v~i chg dQ mAi thO, tinh. 
Di~n lip chu dl;lo dliit cOng sut[t Udp se dllQc so sanh voi di~n lip ti l~ vai c6ng suat 
mai U h . Di€!n lip sai I~cb 6 U "" U, - U hP dUde dat vao kh6i to Ie R. Khi c6ng 

[l p' . P "P [l . . 

suat miti nM han d~i iUQ'ng dl),t, kh6i rd Ie phat tin hi~u dong di~n dQng Cd An dao 
tht,tc hi~n An dao ngang eua ban va 
tang c6ng sut[t mai. Khi cang .sutit 

I 
o 

mai vt1Qt qua cong Buat d~t tM kh6i 
rd Ie se co tin hi~u ngat dOng CO' 

an dao. Vai h~ thong tac d90g kieu 
to Ie nhu v(ly se dam baa dt1Qc qua 

ttlnh rnai vaj cOng sut[t mai gaD 

khOng d5i. COng suat mid ti I~ voi 
cong suat d9ng cd dliQc do bang 
kh6i do P, DTP. 

Ph an thu ba cua h~ thong co 
chuc·· nang thay d6i toc d¢ mai thea 
iul,lt di~u khiifn d~t trlloe, ph1,l thu¢e 
vao mue de') giAm dllbng kinh da 
mai, baa g6m : truy~n d9ng ehinh 
TDe vaj dOng Cd D 1, dattrie do de) 
mon da mai DTD. Ttl kh6i dl)t toe 

HEn}, 5-6. Do [hi ("(>rig SUiil rn>1i lrong I chu ky Itlm vi¢c. d¢ D~T (JJ dlla ra me')t di~n lip ehu 

d:;1.0 Uum dllQe xae dinh Mi daUrie da dt? mai mon da mAi DTD. Ban c:Mu voj dllo-ng 

kinh da III Ion nhat, kh6i DTD eho pMp tlilO ra Ud(JJ, toe de') d(>ng Cd khi do se 
tlldng ung vaj t6e d¢ maL Tuy thea muc dO giAm dllang kfnh da mM trong qua 
trlnh mai, di~n ap ehu df,lo Udw se tAng, do do t6e d9 dqng cd Dl va t6e dO goe 

eua da se tang. 0 S<J d6 ehue nang hlnh 5-5, kh6i d6i tLiQng di~u khien DTDK d!)e 
trLing eho eh€ de') mAi tr~n may voi hai thOng s6 dien hlnh la t6e dt? mai v va l11qng 
an dao ngang s, tin hi~u ra eua kh6i DTDK la I11Qng dll 1 eua chi ti€t gia eOng. 

Lu1).t dii~u khien toe d(l mai dllQe xlie djnh thea phlldng phlip gia eOng maL 
ThOng thllang h$ th6ng dieu khidn thich nghi dam baa qua trlnh e6ng ngM mai 
veti Jl!e maj F, lip Il,ic mai IE!o da F d va dt'? miii mon da W IA khOng d6L Trang elie 
ehe d9 mai nhll vh, eOng suat mai dllge duy trl kh6ng doi. 

Khi mai vai h,1e mai HI. hang s6 (F '= hang 86), toe d9 mai dLiQe duy trl kh6ng 
doi xuat phat ttl bieu thuc 

o day, v, F, P - tlldng ung la t6e dQ, Jlle va eOng swH maL 

T6e d(> miii khOng d6i se dllm bAa d(l bong be m*t chi tie"t d~u va nhll v~y, khi 
dLibng kinh do giAm thl toe d¢ goe eua dli se dLige tang l(ln thea quy lu~t : 
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dOd 
W = w hu ' d 

Trang do w hd' d hd - toe d¢ gOc va duong kinh ban dau cua da. 

Khi Inai vai ap hIe l{!n da khOng doi (F <J = const), t6c dO ma.i cAn thay doi t1 
I~ ngh1ch v6'i di~n tich tiep xuc gifta da va chi tie't khi giam duong kinh dit 

de dam baa ap h,rc ia Mng 56 

Fd = p/v.N 

trong do N - di(\n deh tiep xuc gifta da va chi wn, no giAm thea duong kfnh voi 

ti l~ -Jd/dhd. 

Nhu v~y, lu*t dieu khi~'n t6c dt? g6c cua da di.tgc th1!C hi~n thea hie'u thuc ; 

w = wlx/ 

Khi mai voi duy trl d¢ mid mon da III khOng d6i thi toe dO mili thay d6i thea 
bieu thue : 

( d)", v = vpd d . 
OJ 

tuong ung voi IU4t dieu khien t6c do g6c eua da 11'1 

(
d M )2.<' 

W = w hd d 
o may tnai ranh, truyen dong chlnh Sll dyng M thOng bien tAn ngu6n ap -

.dQng cO cho phep dH~u chinh t6c dO voi c6ng Built lit hang s6. D6i voi truyen dOng 
an dao ~u dl,lng M truyen d¢ng m¢t chieu voj b¢ bien doi dung thyristor cho phep 
dieu chinh t6c de! voi blamen III hAng s6. 

Chuang 6 
'" ,,? ,,,f,': 

OIEU KHIEN CHlJONG TRINH SO MAY CAT KIM LO~I 

§ 6.1. NGYEN TAC LAM VIJ):C CVA MAy DIE:U KHIiiN 
CHUONG TRINH s6 

1. Khai ni~m va may diau khi"n chuang trinh 56 
a cac may v/iln nang, may chuyen dung, vi~c gia cOng chi tiet mang tinh chat 

don chiec ho~c san xm1t nha. Thai gian phl,l trong qua trlnh gia cOng chiem 60 + 
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80'k thai gian lam Vl~C cua may. 0 cac may t1! dttng, nha cac cong tac himh trinh, 
cam dinh hinh. rna cac chuy~n dong cua dao, chi ti€t hoac cac buac ~huyen d5i 
duac thuc hi~n t1! d¢ng nen thai gian ph\! dUQ'c rut ngan kha nhieu. d cac may 
chep hinh, vi~c gia c6ng dll<;1C t1,1 d¢ng hoa nM v~t mau. Tuy nhien, dnh linh ho~t 
d nic may nay rat kern. Mu6n thay d6'i lo~i chi ti€t gia c6ng, phM thay d6'i hlnh 
t.hll, kich, thuoc, vi tri, so IU<;Ing va quy lu~t chuyen d¢ng cua cac b¢ phan cam, 
mau, vi trt c6ng ta.c hanh trinh.. Nhu v~y vi~c chinh may phue t~p, che t~o vM 
mau mat nhieu thai giall" 

Cac may @~u khi~n chuang trlnh so (may DKCTS) dllQC dim.g trong sA.n xuat 
hang lo~t, thai gian ph\! gitnll kha nhieu, nang suat cao hdn va d¢ chinh xac cao 
han may van nang_ 

May dieu khie'n chuang trinh (DKCT) ve bim chat la cac may tl,i d¢ng, d do da 
cho cac chuang trinh chuye'n d¢ng cua cac h¢ pMn nUlY Vi d\! : May tien tv d¢ng, 
chep hinh .. 

D~c di~'m co ban cua may DKCTS Is. cae thong tin v~ cae luat. ehuyen dong 
Clla 111ay chuyen d¢ng chinh, an dao, ph\-! dam haa qua trinh gia cong trcn may 
dU<;IC bieu di~n duoi d~ng cac can s6, chil cai va cae ki hi~u khae ,dl1<;1c 111a hoa 
trong b¢ mang chuang trinh (hang til, bang, bia d\!c 16 ... ~. B¢ mang ehucmg trinh 
voi cac thong tin chua trong do gQi la chuang trinh dieu khien. 

Hinh 6-1 la sa d6 111¢t may phay dung 3 tQa d¢ voi DKCTS. B¢ ph~n Cd ban 
cua may DKCTS la thie"t. bj DKCTS 7 dUQc n6i voi ttl di~n 1 bang cap dan 5. Trang 
thiet bj DKCTS co bO tlnh 8 (chua bang d\!c 16 mang chudng trinh gia cang). Ban 
lllay 10 va u 2 dich ehuyen nha trl,lc vit vo t.~n tit d¢ng ca an dao t.heo cac true 
(x, y). lJ dao 3 djch chuyen thea phudng z Cac dQng Cd truyen dong dUQc dif!u 
khic'n theo chuang trinh hoi thiet bi DKCTS qua cac b6 khuech d~i tuang ung_ Ban 
dieu khien 6 dung de thvc hi~n cac thao tac nhu : khdi d¢ng, ham, hi~u chinh .. 

3 , , . 
7 

! 
/0 P 8 

76 



Khi lam VI~C cr che do dil'!u khi~n chtldng trinh. thao tilc v~n hanh (do ngu'bi th\lC 
hi~n) se d~t dao, pM, kUi'm tra, d~t cae b¢ ph(m lam vi(!e eua may theo cae tQa d¢ 
b vi tri ban dAu bang bim dieu khien. Sau do, chu ki gia eong chi Uet se dUQc th\lC 

13 

14 
L 

VAD 

____ ...J 

RA 

hi(!n W d¢ng. 

So do rna ta qua trlnh gia cong 
phoi tr~n may DKCTS nh u b blnh 
6-2. Giai dO!;ln 1 t~o ra caC thong 
tin ban dAu can thiet de tinh toan 
chtwng trlnh theo ban ve chi tiet, 
phoi va cac dieu ki~n gia eong (che 
dEl cat, dao ... ). Giai do~n 2 - I~p 

chuang trinh de tinh toan tr~n may 
tinh di~n til: (MTDT). Giai do~n 3 

Tinh toan chuang trinh tren 
MTDT, ghi vao MTDT hoij.c dua ra 
bang d~e 16 ... 

Tuy thuOe vao lu~t dieu khil~'n 

truyen dOng an da~, nguo-i ta ph:!n 
h~ th6ng DKCTS thanh 2 d~ng 

di~u khi~'n theo vi tri va dubng vang. 
H(! thong DKCTS dieu khien v~ trf 
th\lc hi(!n di chuyen co diu lam vil;'c 
theo cac tQa dO dUQc di;i.t boi chuang 
trinh May khOng gia ctmg khi dao di 
chuyen. Di;i.c diem cua M thong dieu 
khien vj tri ia dam bao dung chinh 

Inn" 6-1. S<l J6 lhc,i qu;, lrinh .,,,In )(U!\l tren m;;y f))..l 1 'i. xac Cd c.!lu 1,J. dao a cac tQa d¢ xac 
I - "J"hilm s() hinh h\.lC cll;1 chi li.:'t va ph.." " 2 - '1 h"m ~() 

c(lng ngh;; ; 3 - 'rnnh II! titin hHnh (k6 hO<J.h) . 4 - Tham s{i 
mAy VH dan, .'i - Chl1dng Irinh ; (, - Chl1<lng lrinh UI&.! hanh ; 
7 - Han d;'m lOAn hl)C chu/on k - MTI)"J 9 - "["hi.:'t bi 

ki0m tra (d~ng Cl) III ghi. mi'n hinh) [0 - Thil'l hi ditu 
khien chu(Jng Innh . II - May 12 - I'h(li 13 - Thiel hi 
va" chuyCn vii dAo phol ,14 - Thll't bi gA dan (ngi'in himg 
J.,,,) ; 15 - Chi lI";t dl1Qc gla ding. 16 - Mo:.y U(l phfli : 17 

MAy do chi lie1. 

dinh, kMng cAn xac dinh d~ng quy 
d~o chuyen dong tu tQa d¢ nay den 
tQa d¢ khac, nhung thbi gian di ehuyen 
phai ngan nh.!lt. H(! thong dieu khien 
vj tri thl1bng dUQc su dl,J.ng trong cac 
may khoan - doa DKCTS. 

HI;' thong dieu khi~n duo-ng yang 
dam bao di chuyen 1,J. dao thea quy 

d~o dl.lt truoe, tdng quat la 1 dubng congo Qua trtnh gia eong dUQc tht!c hi~n do 
k~t hQp ehuyen dQng thea mQt VIli tQa dO va de bam sat theo quy d~o d~t truoc 
thi ti l(! tlic tho-i gilta cac toc do An dao theo cac tQa d¢ do se thay ddi tuang ling 
theo thbi gian. Quy d~o ehuyen d¢ng cua 1,J. dao theo cae tQa dO khi gia cong du:o-ng 
vang (2 tQa dO) va kh6i (3 tQa dc) dugc xac djnn tu dl.lng chi ti€t gia congo Toc dQ 
t6ng dugc xac dinh theo ch€ d¢ cat. 

2. Sa do chile nang ella h~ Ih6ng DKCTS 
H~ thOng DKCTS gom 2 philn Cd ban Iii. thiet bi DKCTS co nhi~m Vl}. tl.lo ra 

lu~t thay doi toc d(l An dao va chu ki lam vi~c eua may va thi€t bj ch.!lp hanh 
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TBCH la cac M truyen d9ng an dao va cac cd cau di¢n ttl khac. N goai ra con co 
cac phan tti khac nhl1 dattric phan h6i d\1ng khac nhau. d nhi1ng may da chuc nang 
voi "ngll.n M.ng daa" c6 bel ph~n dAo dao, t\! d(lng thay the daa dUde dieu khien 
bang thie"t b~ DKCTS, h¢ thong thay d6i t6e d(l tn,l.c chinh trong pham vi rong hieu 
chinh kich thuoc daa va chi thi cac vi trl cae b(l ph1;l.n lam vi¢c clm may ... 

Cac thjiH bi DKCTS hi~n dai deu dtldC sti dung tren Cd so may vi dnh hay flp 

0)0 vi xt'1 Ii) cho phep ta.ng dang ke" mlic do t\! dong hoa clm may, chi thj s6 Itl<;lng 
Ipn cac tham s6 tren man hlnh, chutln doan cae hl1 hong, bien t(1p chudng trinh, 
riM cae chudng trinh diE~u khien co kh6i IUQng Ian 

'. 
Sd d6 chuc nang cua may DKCTS V1;ln nang chunn a hinh 6-3 Chu:c nll.ng ttrng 

kh6i dUQc mo ta nhl1 sau 

r------------------------
I Thiel 6l 1/0·0 Ir==~--:,,~·:;h;;p;:-l /(hi; I.he-;;NlIir, 1 TrIJIj(;) dong 

thing tin C nfll SI.I.!I I----~ tv alony l-~Irl an dao 

I r on rlno 1 

T~/Er /1/ OK{IS 

kIlo; logic 
C(Jn! h}'/'.E 

mnh 6-3. S(l uti Chlk nilng CUi! m,\y DKCTS. 

I 

I 
I (v' tJ'.onJ ,1,;,. ---. 
I citv,fj may 
I ~- =r-
I -'-

_IT~ ::/"I4P ~AN!I_I 

+ Kh6i vao thOng tin' Cd nhi~m vu dge cac thong tin tren bAng, bla d\lc 16 Ian 
Itl<;lt thea hang va bien thanh tin hi~u di~n ; cac thiih bj d9C thOng tin co the la 
thie't bj quang - di/iln, tiep xuc di~n, .. 

+ Kh6i nha thong tin : Dam baa s11 d1,lng d6ng thai thong tin trong gioi hf:ln 1 
tam card. Ngoai ra con co chlic nang kiem tra, t<:1a tin hi~u db tim sai s6t trang 
ba.ng, bia d1,lc 16. 
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+ Ban di~u khien va chi thl Dung de lilm h~ gJ\1a ngudt v~n hanh va may. 
NhC! ban dieu khien, co the kMi d¢ng va dling h~ thong, II/a chQn che d¢ lam vi~c, 
hi~u chlnh toc do An dao, klCh thuoc dao, thay d6i vi tTl ban d~u clla dao. Tr€ln 
bEm di~u khil'fn ding co tin hi~u anh sang v~ cae tr:;mg thai lam vi~c cua may, hanh 
trinh lam vi~e, s1,! sai sot trong chudng trinh, ket thuc chuang trinh. Chi thj so se 

: hin IU<;lt hi~n If!n cac s6 hi(iu Mm card ; gia tr~ dieh chuye'n thea eac t93 d(:l, so 
,.hi~u dao ... 

+ Khoi n¢i suy : T<:,-o ra quy d<:,-o chuyen d6ng giUa 2 hay nhieu diem tl/a duae 
t<:lO ra trong chuang trinh. Trang nhieu truo-ng hap Stl d1,lng b¢ n¢i suy co phuong 
trinh duo-ng thfing ho~c duo-ng tron Gan day Stl d\lng b(l n¢i suy la cac may dnh 
cB nha (Micro computer) cho phep tang d() v':ln nAng eua thiet bt DKCTS nho- hi9u 
chinh mem cac lu~t dieu khien (algorithm ). 

Thong tin vao khai n¢i suy tit khai nho thong tin dua sang. Th6ng tin dau ra 
ella khai n6i suy thuo-ng la d<:lng xung - day xung lien tiep thea moi tQa d(l co t!in 
so dl1<;1e xae dinh bOi t6e d¢ an dao va so xung ti l(i voi hanh trinh (d(l di chuye'n) 
thea moi t9a dt,"l. Th5ng thuo-ng fmax = 10 ..;- 15 kHz. 

+ Khai t6e do : Di).t toe d6 an dao, cung nhu t<:l0 ra qua trinh gia toe, ham ban 
dau va ket thuc m6t giai doan gia c6ng theo quy luAt d~t truoc: 

+ Khai hi~u chinh chuang trinh : Cung voi ban dieu khien, thay d6i de tham 
s6 gia e6ng da dUQ"c l~p trong chuang trinh nhu toc d(l an dao, kich thuoe dao. 

+ Khai chu ki chua'n : De' giam nh~ va nit ngan chuang trinh khi co nhung 
thu:;it toan l*p l<:li. Kh6i chu ki chmln chaa cae chL1dng trinh con ehuan. 

+ Kh6i 16gic c6ng ngh~ : Dung d€ dieu khien eac qua trinh tl/ d(lng co tinh ehu 
ki cua may nhu tim kiem va thay the dao, thay deli toc d¢ trl,tc chinh va tht,t:c hi(!n 
cac bien dong tren may. 

+ Khai dieu khi~'n truyen d¢ng An dao : Dung M bien d6i th6ng tin dAu ra 
kh6i n6i suy thanh d<:,-ng thich hQ"p de di~u khien truy~n d(lng An dao vbi nguyen 
tac : ung voj 1 xung thi doi tUQ"ng dii'lu khien se dich chuye'n lkhoang th6ng thuo-ng 
la (0,01 - 0,001) mm gQi la gili trj clla xung. Tuy thu(lc vao dl.lng truyen d¢ng an 
dao Iii M kin, hO, pha ho~c bien d(l (xem 6-2) rna khoi dU~u khi~'n se eo cau truc 
khac nhau. 0 M thOng truyen d¢ng hO co Stl dl,tng d~ng cd buoc, khoi dieu khien 
la b¢ chuyen m<:lch vong di,iC bi(it, dau ra eua n6 eo bl? khuech d<:li cOng sudt eung 
cap ngu6n cho cac cu6n da.y dieu khien d(:lng Cd buoe. 0 M thong truyen d~ng kin 
dl.lng xung co su d1,lng dattric d:~lng xung. S6 xung xac djnh lUQ"ng di chuyen thl 
khai dieu khilln ta cac be) dem xung cci 1 dAu vao Ia day xung dti.t tts b(:l n¢i suy, 
dau van khac la xung tu dattric xung. Dau ra b6 d€m la b¢ giai rna se bi~n doi 
cac xung thanh t1n hil;m 1 chi~u - tin hi~u sai I~ch - d?t toi truyen d¢ng an dao. 

+ Kh6i truyen d¢ng {m dao la cae M ttuy~n d~ng tily dqng dam baa di chuy~n 
cac bl? ph~n cil.a may (ban may, I,l dao) voi toc d¢ dn thiet va voi d~ chinh xac 
yeu eau. H(! thong truyen d(>ng tuy d(:lng baa g6m d6ng Cd (di(!n, thuy It,t:c), b(> khuech 
d~i c6ng suat cung cap nAng lUQ"ng eho dQng cd va eho phe"p di~u chinh toc de. d(mg 
ca trong phl.lm vi r~ng, dattric phan h6i do v~ trf tht,t:e (khoang di chuyen) coa ~6i 
tUQ"ng dieu khien, thiet bj so sanh S8 so sanh vj tri thl/C va tin hi(lu d~t. Tin hi~u 
sai I~ch dUQc di,it toi bl? khuech dai c6ng su.!lt va ket qua la toc d~ d~ng Cd se ti 
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I~ voi sai I~ch cUa M. Trong qua trinh lam Vl~C, h~ thong tily d~ng se dam bao di 
chuyen d6i tugng dieu khif!"n sao cho sai l~ch IA nha I\hRt. Neu sai I~ch do do nguy@n 
nhan nEw do Vl19"t qua tri s6 cho phep thi M thong dieu khien ch1.tdng trinh so se 
tl$ d~ng ngat nha- thifit bi bao v~ d:;tc bi~t. 

3. Nguyen If lam viee eila 1 may DKCTS dan gian 

Chung ta xet 51,1 lam vi(!c cua may voi h~ th6ng DKCTS dCln gh'm (hlnh 6-4). 
Hp thong DKCTS gam 2 khau ca ban: 

He r e Ill!! dring r 
,--------, , ' ih,ef ti rI/~-;;ld1l~"h CT 5 

r----------------, 

Burl 
, . 

/rru c chi;';' 
~r - - - - - - - -, 

/TiJ) 
, I, , 

, 
------' 

ffinh "'-4. Stl d6 kh.'il may DKCTS. 

Thiet bt DKCTS gam thiet bi vao thong tin (thiet bi dQc quang - di~n) ttl bAng 
ttl: co chuClng trinh gia cOng chi tiet, khoi nho thong tin va kh6i nQi suy, kh6i truyen 
dQng an dao - b(:i bien ddi s6 hlClng tl,l - cho 2 h~ thong truyen d\lng an dao tily 
d(:ing theo 2 tQa d(:i x, y cua may. 

H~ th6ng truyen d(:ing tuy dt!ng g6m. be! khuech d~i c6ng suAt KDCSx, KDCSy, 
thie't bj so dnh SSx, SSy, Dattric do Ie. bien ap quay BAQx, BAQy lien h~ cd khi 
voi tr\lc vit vb t~n cua may va cac dQng ca Dx, Dy truyen dOng cho cac tr\lc vit 
vo t~n cua may, cac truc vit truyen d¢ng bAn may va \I dao phay. Hlnh 6-5 hi 1 
Him card mang chuang trlnh gia c6ng chi tiet tr~n mAy. Tren bia d\lc 16 (card) co 
chlla thong tin duoi d::tng rna hoa : T9a d¢ cac dif!"m cua do~n di chuyen, t6c d~ 
an dao. M6i chi:t cai se tuang llng vbi 1 hAng 10 Hcm nhat Ie. 8 lCD. Df!" mO ta. t9a 
d('J tren m~i.t pha.ng, cr mep cua tam card Ie. ki hi~u con s6 va chii: cai bieu thl dia 
chi, tiep theo Ie. cAc con s6 bieu thj t9a dQ theo cae trl,lc, cac gia tri thong 50 khae 
nhu toc d¢, khoang di chuyen ... 

• 
V! dl,l : X - bieu thj theo t9a dt! x ; Y - theo t9a dQ y ; F - toc d(:i An dao 

d9C theo duong vong ; N - so dOl;ln gia cOng ; T - chi 56 cua dao can thl,lc hi~n 
trong dOl.ln gia c6ng ; S - to(' dQ quay tr\lc chlnh. Cac kl hi~u ay dLit;lC rna hoa 
duoi dt;J.ng ma ISO 7 bit. Cae s6 dugc viet a d::tng rna nhi philn, rna hoa hAng 4 1O 
trong 1 hang. 

Bia d1,lc 16 tren hl.nh 6-5 mo ta chuang trinh sau 
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• 

N025, X + 021765, Y + 005123, F600, S120, TD5, LF 
Day thOng tin duqc d9C Iii : so card 25; djch chuyen thea 
tr\lc x: + 217,65mm ; thea tr\lc Y : + 51,23mm ; T6c dl) an 
dao : 600mm/ph ; T6c dl) tr\lc chfnh 120ph- 1 ; chi tiell dao : 
5 ; LF Ket thuc 1 tl1m card. 

Cac quy tac ma hoa d6i voi cac may C\l the duqc thuyet 
minh trong cac HJ.i li~u huong dan cua may do. 

*6.2. THIlh BI vA NGUYEN Ll LAM Vlji:C CVA 
HE THONG D1EU KHIEN CHUONG TRINH SO 

(} §6-1 da cho ta thl1y rang, chuc nang co ban cua thiet. 
bj DKCTS la : nha thOng tin dau VaG (chuang trinh dipu 
khien cOng nghE}) dUQc Iuu tru tr{!n bang duc 16, bang tit 
ho~c trong b¢ nha MTDT ; bien d/H cac thOng tin do thea 1 
quy lu~t tuong u:ng, cuoi cung la bien d6i cac th6ng tin d~ng 
so thanh tuong t~ de dii~u khien hE} thong truy~n dl)ng an 
dao th1,tc hi~n di chuy{!'n co du lam vi~c eua may. Chuc nang 
phu la kiem tn, phat hi~n sai sot va hieu chinh chuang 
trinh, chi thj .. Chuc nang cO han duac d~c trung doi vai bAt 
ki h~ thOng DKCTS nao. Chu:c nflng phl,1 dam bao s1,t lam 
vi~c tin c~y, tiE}n lqi cua hE} thOng DKCTS se dUQC rna rl)ng 

8755+:J27 
N • • ••• 
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2 , 
x 
+ o z 
) , , 
'; 
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! 
2 
J 
I 
g 
s 

~ 
5 

LF 
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khi sit dl,1ng may tinh, tu nuiy dnh nha den may vi Hnh (h~ ffinh !'i-S. Drj.ng I l1~m card. 
eNC). Trong phAn nay se trinh bay nguyen tac ho~t d¢ng 
cua ml)t 96 khoi cO bAn cua thH~t bj DKCTS. 

1. Thi,>t bi vilo thong tin 

Thi€t bi vao thong tin gom thiet bj d9C quang diii!n (TBQD) co d~t bang d\lc 16, 
cac Sd do di$n ti't dh3U khien va. t~o ra cac tin hi$u xung. 

Hlnh 6-6 la sa do cua thiet bi d9C quang di~n. Can Ian v~n chuyen 3 dUQc 
quay lien t\lC nha d¢ng co .(kh6ng ve 
tren sa do). Khi co l~nh d9C thOng tin, 

ffinh !'i-IS. So d6 thiet bi d<,lC quang di';-n. 

6· TRANG 61 £l1J;:N .. A 

nam cham v~n chuyen 10 co di~n, phan 
ung 2 se ep bAng 1 cung con Ian 4 ; 
nam cham 8 hi cAt di~n, sau (3 + 4) 
ms, bA.ng d1,lc 16 s~ dl;tt toe d¢ (0,5 + 
0,7) mis, tuong ung khoang (200 + 300) 
hang/so Khi co l~ch dung, nam chilm 8-
co dien va dong thai ngat di~n nam cham 
10 ; bang tu dting l~i sau 0,5 + 2)ms. 

Bang tit duqc keo qua 1 kh6i CJ,uang 
h9C gom den chieu 5, kinh h/)i tl,1 6 d(!t 

• 
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phia tren bAng d\lc 16, photOdi6t 9 n!lm phla duoi ba.ng. H~ th6ng den chi@"u va kinh 
hQi t\l t~o ra I dai anh sang h~p voi d¢ r¢ng (0,3 + 0,5) mrn va chi~u dai bang 
chi~u r\mg Mng d\lc 16. Khi b!lng ch!;lY qua thi/~"t bi quang di~n, vi tri nao co 16 thi 
pMtMi6t tuang ung nh~n dugc anh sang. K€t qua la ung voi hang 16 cua bang, 
dAu ra se nh~n dUQc rna thong tin song song vi($t a hang do cua bang. 

Ngay nay chuang trlnh du~ vao thi€t bi DKCTS khong dung bang d\lc 16 rna la 
cac bang ttl (Cassette) se cho phep don gian ca cAu thiet bi d9C. Cac ba.ng cassette 
do dUQc ghi chuang trinh M.ng thiet hi chudn bi va vi€t chuang trlnh d(Lc bi~t o. 
ngay trong may vi dnh. 

2. Kh6i nh6 thong lin 

Cac th6ng tin til khai d9C dUQc dua sang khai nha tMng tin cO so d6 nhu hlnh 6-7 

v; eN" 
("LOCK .' 

CHUYEN M'A CH HANG 

KT 

~ 
V 

Vx 
~ IJ~ 
10' ;J' . I -> v,~ ~ c 

" Vy /0' 10' 
li - 0 ~ 

\:) 
'" ~ 

L L,/IJ , V"J ~ 
" yg L.cr F .- 1 10' ~ 1J" 

Wi 

~ 

, . 
TIN Hf~u 

Hlnh 6-7. Stl de. kh<'ii nh,i (hOng lin. 

Kh6i nhO tMng tin gelrn cac b¢ ghi R d~ nhO tMng tin, bl) giai rna dia chi GM 
de phan ph6i thong til! s6 theo cac bi) ghi nho b\l chuyen rn!,lch hang CM va cac 
van ti.iong ung. 

Khi d9C cac hang cua bang d\lc 16, d!1u ra cua kh6i d9C la cac rna song song 
chu cai va 86 Wc la cac tMng tin d!,lng tin hi~u di~n, cac tin hi~m di~n nay dl,it 
dong thoi tai b("l giai rna va cac van dia chi vx' yy' vI'. 

Khi dau vao bl> gilli rna xuat hi~n 1 chu cai bat ki, vi d.,. X, thl thtmg tin dl1gc 
nho va dau ra bl> gilli rna chi dua ra tin hi~n thea kenh X. Tin hi~u nay cung vai 
cac thOng tin tin hi~u va~ se rno van v,c Do v~y cac thOng tin s6 theo t9a d¢ X se 
dUQc dua den cac bl> ghi Rx. Nhb bi) chuy4n rn!,lch hang, cac tMng tin s6 nay dUQc 
d(Lt toi cac b¢ ghi Rx khi co xung nhjp tin hi~u va~ qua cac van vI, vIO, viOO. 
Cae xung d6ng hI> cua bi) chuy4n m!,lch hang chI xuiit hi~n khi co thong tin ttt bang 
dl,lc 16 nho van Vc, no rna hOi bi) giai rna dia chi khi d!1u vao cua no dl)t 1 thong 
tin VP chu cal bat ki. 

• 
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Tl.tdng t1,l' khi dau vaa b(l giAi rna di;lt I chu cai khac, nhu chft Y, thl cac thong 
tin v~ s6 dUQc ghi vao b¢ ghi Ry ... Sau khi tilt. ca cac thong tin cua Mm card dll 
dUC1c ghi vao b(l nM, thOng tin ve chu LF dUC1c dua den b(l giAi mii. Eo giAi rna 
dua tin hi~u KTC (ket thUc dl1a s6 li~u vao ttl card) d@ dung b~ng tit va truyen 
thong tin ttl kh6i nha sang kh6i noi suy. Tr{!n so d6 hinh 6-7 giai thii;!u kh6i nha 
thOng tin 3 dja chi va. 3 bO ghi. Thuc te s6 dja chi va so b(l ghi s~ Jan hon nhieu 
tily thuoc vao d(l phuc tlJ.P cua thiet bj DKCTS. 

3. Bo noi suy 

Trang kh6i nOI suy, th6ng tin dl1gc dUa ra a d~ng da.y xung vai s6 xung thea 
Illoi t(;m d6 cua may bang 56 dua VflO b(l n(li auy a d..;tng rna hoa, can thai gian ton 
t.;:ti xung la thai gian gia c6ng dQ dai cua chi tiN (dolj.n quy dao yang) giil'a 2 di~rn 
tlja. M6i xung dieu khien s~ Wong ung vai 1 khoang di chuy~n cua co cau chap 
hanh. 

Tily theo' phl10ng pluip xap xi do;;tn quy dlj.o cd cau may di chuyen giUB hai diem 
tlia nlll co bQ noi suy tuyen tlnh va vang. Vi~c dnh toan (giai) cac phuong trinh 
ham s6 nla ta dOlj.n quy d,,"o do co the' thlfc hi~n bang 2 phuong pMp ; phuong 
phap phan tich vi phAn s6 DDA (Digital Differential Analyse) va phl10ng phap ham 
danh giil 

Duai day se trlnh bay nguyen tac cUa 2 phuong phap tren, du.ng trong n¢i suy 
tuyen trnh va vang nhu la mOt VI dl,l cho b(l n¢i guy s6. 

a) NOi BUy tuyen t[nh thea phuong phap DDA : Xet trub"ng h9"P ~ii chuye'n theo 
mot dOlj.n tMng L vai t6c d(l an dao tong v hi kh6ng d6i (hlnh 6-8a), De dnh toan 
s6 cho nhung die'm trung gian, ta tim quan hi;! giiia cac tMng's6 va thbi gian th,!c 
duai dl~lDg phuong trlnh dl1bng thltng. 

Cae phuong trlnh cua qua trinh nay g6m 

Trong do ; v v -,. y 

- gia tr! cac 

x" + LV;lt 

Yo + LVy.dt 

t6c dd thanh ph<'1n theo phuong X va Y. 

t(;Ja d(l cua di(fm ban da.u. 

dx ~x 
v, ~ ~ 

dt "t 
dy "y 

Vy ~ ~ 

dt "t 

(6-1) 

(6-2) 

Vai dx, dy - caC nhjp gia tAng (gia s6 di chuyen) trong m6i ehu ki dt. 

Cac t6c d¢ thanh pha.n dU9"c xac djnh thea c6ng thuc : 

L, 
v, ~ v~ L 

L, 
(6-3) 

vy ~ vr:' 
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Do do, gia s6 di chuygn theo tung t9a d¢ la 

(6-4) 

Phep c¢ng thea (6-1) dlJqc thu'c hien hOi bO dch phan s6. No gam 2 bi? ghi va 
1 b¢ e(mg va co sd do a hinh 6-8b. Ki hi~u so do tthu d hlnh 6-Se. 

y 

Ll ----- --- b.t 

J-::. B + 

I d~J Ex 
, x 

0 I A 

I· Lx , I 
0) b) c) 

Hlnh 6-8. DOiln thftng <.Ii chuyi!n vii sll <..10 nguy~n uk bO filii ~"Uy theo phlWng .philp DDA. 

Theo so do 6-8b, trong b¢ ghi A ghi I~i cae 
gla tr! .6.x. Cu ung vbi 1 xung .6.t thi gia s6 I~i 

dlJqc e¢ng van trong b¢ c¢ng B va ket qua dt1qc 
ghi van b¢ ghi C. Neu t6ng nil.y VlJqt qua dung 
lt1qng cua b¢ ghi C tM 1 xung dlJqc phat ra ung 
voi 1 It1qng di ehuyen eua ma.y .6.xM. Cac gia s6 
trong b¢ ghi A co the' bien d6i a moi nhjp tlnh 
1 It1qng ox. Gia trj Xo duqc d~t trtloc trong b¢ 
ghi A. K{!"t hqp 1 viii bO n¢i suy hinh 6-8b se 
dlJqc b¢ n¢i suy cho ·1 dO\ln thang di ehuyen (Sd 

do hlnh 6-9). 
ffinll 6-9. Sd <..16 b¢ ni)i suy .:hu <..I0liln Ih~ng. 

Diem k€t v 
thue n¢i suy duqc xac djnh Mi s6 xung dt1a ra Llng 
yoi do~n di chuyen Lx' Ly d!i dt1qc n~p van bO nM. 

b) N¢i suy vimg theo phuong ph6p DDA : Voi 
dOl,ln quy d~o di ehuyen la dt10ng eong mil. trt10ng Y 
hqp d~e bi~t xet III dt10ng tron nhlJ hinh 6-10 thl 
phuong trlnh dlJong tron dubi dl,lng tham so Iii : OlL-'--'--~~-~~ 
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Ix = Rco9p 
y = R.siTllf 

(6-5) 

ffinh 6-10. Chuy~n <long co quy \l(lO Ir6n. 



va 

Tlwng W nhl1 (6-2), cac t6c dQ thanh phAn dl1Qe xae dtnh theo e6ng thue : 

dx v v 
v, = = - vsin JO = -- RsinJO = - R Y dt R 

(6-6) 

dy 
v = = vcosJO y dt 

~x v 
-- ~ v, = -RY ~t 

~y v 
~ v, = 

R
X = 

~t 

,--- - - - -, 
x 

, , 
I '(~~LJX ... I 

~§=rJ.~~~~~ 
il)- I I 

1}~~.1}JlI 
L ___ ....J 

m,,/i 6-11. ill) n0i su)' vimg (rung mJl ph~ng. 

v v 
= R ReosJO = 

R
X 

= -wy 

wx (6-7) 

Til (6-7) thay rang, tl10ng t1,l' nhl1 b(l 
n¢i suy tuyen dnh, b¢ nN suy vOng trong 
m;)t phAng co so d6 nhl1 hl.nh 6-1l. 

Chi khac la : cae gia s6 kh6ng phAi 
la hAng 86 rna bi~n dt'Si eung vc'1i cae t9a 
dQ ch~y x va y (6-7). De' thl!c hi~n diEiu 
do, co cac dl1bng phan h6i tu dau ra tro 
ve duu va~ b¢ dch phan khae. 

c) Nr')i suy tuyln tin.h thea phlLong 
pllap ham dan.h giG. .' Xet dOliln di ehuye'n 
OA n~m trong m~t ph:lng 2 t9a dQ (x, y). 

No chia m~t pMng thanh 2 vung : vung F > 0 trong do gift tri ham danh gia co 
dau (+) va F < 0 - ham dimh gia co dau i'lm. Nam tren dO/iln OA ham danh gia 
c;o gia tri zero (F = 0) ; (hlnh 6-12). Thea phuong phap ham danh gia thi neu 
guy dlilO nqi suy (; 1 diem trung gian (x" y,) thu¢e vung F > 0 thl huc'1e tiep thea 
eua sV di chuyen se d~t thea tt1,lC x ; ngt1Qc l<:ii, neu guy d/ilo t<:ii diem trung gian thu¢e 

y 

F)o 

(X"Vo) (\'o~ Yo) 

x 0 x 
---- , 

6) 

mnh 6-1'1. Phuong philp ne>i ~'Uy ILly6n linh (3) vii vang (ll) thea ham <.lilnh gifl. 
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vung F < 0 thi se di chuyen thea trlJ-c Y. Qua trlnh do xay ra lien t1,lc voi t!1n s6 X3C 

~~--~~--W~~~_~~-~-~~h) 
D6 Ion va dau ham danh gia dllQc tinh bang bQ nQi suy. Trang trlldng h<;lp 

chung dQ Ion ham danh gili khi di chuyen thee trlJ-c x tu die'm co t9a d9 (x" y,) 
den didm (x,+ l' y,) dll<;lc xac dinh thea bie'u thuc 

F(,+l)j = ~,x\;. - x,+l'Y\;' = y,x\;. - (x, + l)y\;. = F'j - y\;. 

Tuang t1,1 gia trl ham danh gili khi di chuye'n thea trlJ-c y til diem (x" y,) den 
::lie'm (x" y,+ l) ; 

" 

4, Cile phuong philp bien doi thong tin so - djeh ehuyen ella dOi 
tuqng dieu khien 

Chuc nang bien d6i thOng tin s6 dAu ra khOi nQi suy thanh tin hi(iu tlldng tv 
(; d~ng di~n lip dl)t vAa h~ thong tily d9ng dllQc th1,1C hi~n bdi bQ bien d6i so -
tUdng t1,1 D/A Trang philn nay se trlnh bay m¢t s6 phUdrtg phap bien doi s6 tUdng 
tl,l tuang ung voi cae h~ dieu khi~n chuang trinh s6. 

aJ So dlJ h~ th6ng dieu khien chuang tr"inh 86 hUu pha (hinh 6-13a) : 0 M 
thong nay bQ bien d6i D/A Iii. bQ bien dOi pha (BDP) voi nguyen tac \30 bien d6i 
dang xung thanh dQ I~ch pha 'f' cua tin hi~u lam vi~e vii tin hi~u tl,ia : 

D lv = Dmsin(wt + 'f') 

a day : 'f' = 3600 nlN ; voi n - s6 xung ; N - h~ s6 chia cua bQ bien deli pha 
- so xung ung ·vlli g6c I~eh pha 360ll (thudng N = 100 +- 200). 

Dattrie phan h6i IS. bien ap quay (BAQ) ls.m vi~e (; ch€ d(l quay pha co tin hi~u 
ra IS. DPh = Ulllcas(wt + a) ; voi a - goe quay roto lien he Vdi quang duong di 
chuyen X : 

x = a.L 
36(f' 

Trong do' : L - buck cua h~ thong. 
Hai di~n lip D lv va U ph dUQc d~t viio bQ giAi dieu pha (GDP), th1,{c chat Is. bQ 

nhan. Di~n lip ra co d~ng : 

1 1 
f = U~sin(wt + 'f')cas(wt + a) = "2 U~sin('f' - a) + 2" U~sin(2wt + I{') 

Thanh phan thu 2 c~ua bieu thuc tren dugc san bang do b¢ 19C, nen tin hi~u 
sai l~ch f co d~ng : 

1 
f = 2" D~ sin('f' - a) 

Tin hi~u sai l~ch d~t vao h$ thong tuy d(ing g6m d(ing cd D, bQ khuech d~i 

cong sullt KDeS va may phat t6e FT. Toc do? d{)ng co se ti l~ vdi sai l~ch va h~ 
truyen d(ing se lam vi~c theo huong duy tTl sai l~ch \a nha nhat. 
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b) H~ th6ng DKCTS kieu bien d() (hink 6-13b) .- B!) bi~n d6i D/A la b!) bien d6i 
day xung thanh 2 di~n lip El va E2 co pha gi6ng nhau, bi@n dQ duqc xac djnh theo 
cong thu:c : 

E J = Umsin~sinwt. 

va : 

E, ~ U mcos~sinwt 

Hai di~n lip nay d~t 
va~ 2 cUQn day stato • FT 

cua BAQ dl)t I~ch J1.hau 
90". Trong BAQ se sinh 

0) IDKerl n 
ra tu truang bi€n thien 
vai vec td tu cAm c6 

Ufl./a 
f) 

U,v Gf)P 0 

bien dQ Bm v. goc ph. 
~ vi. 

Uh BAQ 

E, Umsinp 
arctgE ~ ardg U 

T 

01(0 

'" 

2 meoS{' 

leKeTI 6) n E '" ~'P 

Khi dua xung lien 
tl,lC va~ thi vee to" tu 
cam B se quay vl"li t6e 
dO goc tl I~ vai tAn s6 
xung tlic la tl I~ voi t6c 
d¢ an dao va di~n lip 
va~ a cUQn rOto. 

Erv = U mSiDli'Binwt 

voi 1/' = ~ - Cf. 

Di~n lip E", duqc 

E" 

c) 

FT 

0< 

0;4 

Yo BAQ 

FT 

chinh luu nha bC) chlnh I f--"-n .~~~' J~~~~~D d\f)I<.CT DiM h1u pha (CLP) va cho J. . 

ra tin hi~u sai I~ch 1 
chU!u f- = Umsin1p. 

% 
0( 

Nhu v~y sai I~eh M 
th6ng DKCTS ki~u bien 
d¢ cung co eOng thue 
nhu M thong DKCTS 
kieu pha. VI v~y nguyen 
tac lam vi~c cua M 
th6ng tuy dOng tUdng 
tl! nhu M DKCTS ki~u 
pha nghTa la vai xung 
dieu khien dUQC dl)t vAo 
thl h~ th6ng tuy dOng 

e) 

% 
KeCl 

EJ--
DB d -[KDTLr 

!::.fJCS 

Hi"h 6-lJ. Cae phlIl1ng ph:'tp bl~n d6i thl)ng tin. 
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luon co khuynh huang lam giam sai I~ch, nghta la sai I~ch giiJa g6c quay 'f' cUa vee 
to ttl cam stato va goc quay a cua roto BAQ va ngu vee ta do quay v6"i t6c dQ nao 
do thi r6to quay voi Hie d¢ bay nhieu. 

c) H¢ thong DKCTS kifu xung (hinh 6-13c) : 0 h$ thong DKCTS kie'u 
xung, tin hi$u ra cua khai BAQ dUQ'C bi~n doi thanh cac xung nhb bi) AID va 
dat vao b¢ d€m dflO chillu - la ba so 5anh. Dau ra bi) dem la hi(!u so xung tu 
b¢ DKCTS va bli AID. Hi$u so xung do lai duac bien ddi thanh sai I~ch 1 
chieu f nha bli DI A. • 

Uu di~m cua h$ th6ng DKCTS kidu xung la co th~ tang pham vi dieu khie'n 
,thich ung bang cac l\ia chqn dung IUQ'ng bO MOl dao chit';u. (j M th6ng DKCTS 
',kie'u pha va bien d~ thi ph~m vi nay chi co mOl thl a M thong nay co the la hang 
~h1,lc, hang tram mm, eho phep tang t6c dQ va gia tOc. Tu do dQ cblnh xac cua M 
thong truyen d~ng va do do dQ chinh xac gia cang tang. 

• • d) HI! thong DKCTS kifu tuang tl! (hinh 6-13d) : 0 h$ thong nay, thay vao sl1 
dung bi€n ap quay va bQ AID lam dattric do di chuyen la dattric di chuyen kieu 
xung. Vi d1,l datric xung ki€'u quang di~n. No g6m 2 dia do tren do co cac v~ch 
trong suot va dut;Je gan vao vit v6 tan, y6"i h$ thong dIa nay de do dut;Jc 100 - 200 
xung/mm thi vi~c che t~o kha phuc t~p. 

e) H~ thong DKCTS kieu b1.uJc (hinh 6-13eJ 0 hi) thong nay, s6 xung dUQ"c 
bien doi thanh goc quay nhb dQng cO" buoc (DB). 

Uu diem cua he thong DKCTS kieu bL10c IA dO"n gian. D~c bi~t se rllt dO"n glan 
khi khong si'1 d\lng bl) khu€ch d:;ti thuy I\!c KDTL nhu d trong cac may co nha. 
NhuQc diem eua no la kh6ng do trl,l"c tiep dQ di chuyen rna do gian tiep qua tr\lc 
vit vo t~n. Do v~y, h$ thong DKCTS kieu bll'oc thubng dUQc sl1 d\lng trong cac may 
so kich thuO"c kh6ng Ian va dQ chinh xac kh6!lg cao. 

§6. 3. L~P CHVONG TRiNH DIEU KHIEN 

Chudng trinh dillu. khien la cac thang tin dang rna hoa {ienh) dUQc vi€t 0 bQ 
mang cht1O"ng trlnh (bang, bia d1,lc 16, b!lng tu .. j can thiet de gia c6ng chi tiet theo 
1 cang nghe nEW do tren may DKCTS. 

Tinh to an va vigt chuO"ng trinh c.ieu khidn la mQt phan cua !lua trlnh 
san xuat. Tuy thu¢c van dt) phuc t~p cua qua trinh gia c6ng tr~n may rna 
vi~c I~p chuang trinh dieu khidn dUQc thl,1c hi~n bang tay ho~c bang may 
tinh. 0 nhung may dillu khidn v~ tri, chi can chti y den cac toa di) cac 
diem gia e6ng, con cac chuyen dQng tr{!n may 1ft cac dubng tha.ng (0 may 
khoan chuang trinh) thi chudng trinh co the' do ngubi cang nhAn tl,1 l~p 

bly. 0 nhung may DKCTS co mlic dQ tl) dQng hoa ca~, s6 t9a dQ dieu khien 
nhieu, quy d~o chuy~n d9ng phuc t~p ... thi can co M th6ng tl,1 dqng l~p 

chuang trinh bang may tinh, 
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1. Cac blI6c I~p chlIang trinh 

Qua trinh 1l1Lp chtwng trinh gam cae bl1O'c sau : 

a) Chudn b~ dil li~u rtMng tin v~ c6ng ngM): Og l~p cht1dng trinh, can biet 
cae du li~u cong ngM nhu : kich thuoc ph6i, v~t li~u phOi, ban ve chi tiet, dao va 

dl)c Hnh daa .. 

b) M6 la loan hQc.- Ve ll.li cae bim v~ chi tiet, tr€m dci ghi day do cae klch 
thl1dC, d~c dh~'m cong ngh~, di;j.c diem di~u khle'n thea tung nguyen congo D6i voi 
nhung may dieu khit~n ghin dOI.lD, cae kich thliac dllc;1C tlnh n6i tiep nhau thea thd 

til cae nguyen cong va cho thea trj 96 : 

Voi x, y - khoang di chuyen (t9a dQ) cua diem gia cong, mm 

tx - gia trj cua 1 xung, mm. 

Nell gia cong duang vong nhu 0 may phay thi quy dl.lo chuyen dQng dao la 
duang each deu duang vi en chi tiet gia cOng 1 khm'tng b6ng ban kinh cua dao phay. 
'fren hlnh 6-14 III vi d1,l ve 2 trud'ng hQP gia c6ng chi tiet a ma-y khoan va may 

phay. 

Ngl10i ta chia quy d~o chuy@n dOng cua dao thanh nhi~u do~n thea phl10ng trinh 
cua chung: dl1bng thlmg, dl1bng trcm, parabol ; va xac djnh t9B do cac diem tiep giap 
gil1a cac do~n do (di@m tva). Vi~c xac d~nh quy dl.lo chuyen dl)ng giua 2 diem tva la 
tim cac diem trung gian dl1gc thvc hi~n nhb bQ n¢i suy ho!).c may dnh di~n ttl. 

c) Ma haa cae dfl li~u Cac so lij)m ve ch€ do gia c5ng dl1gc bien doi thanh 

d<clng rna hoa theo cot ma tieu chm1n. 

y y 

V;-- J 
~-

i 70 ,,4 ---0( , ---r-
, " 

, 

, 25 1";0 I : 
'" ' W"O <P6O 

' , , 
'IS ~!f 

, , 
2" 

I 

, I I~I 
, , 

-£'" _....:i+o _. 00 a b- - - - ..... 
X X X '-

Hi"" (,-14. llmh dang phi" vii quy 0.1<10 chuycn o.I~ng elm da~. 

De tien hanh mil hoa du li~u chl10ng trlnh cAn nl1m dl1gc cac khai. ni(!m sau 
" Tq.o khu6n : lit tl.lO l(l.p cac l~nh dit~u hanh thuQc phBo cu-ng trong do th6ng tin 
dieu hanh dl1gc ma. hoa. S6 111gng cac can s6 cAn dung ph.,.. thuQc vao tung ki@u 
cua M thong dieu khien so. ... 

* H~ th6ng dia ·chi ." is nhung ki tv cho phep d6ng nhllt voi chuc nang dam 
baD boi h~ thong dieu khien so. Dja chi dl1gc ghi bang cac chu cai ti~u chua'n sau 

A - T6c dO goc, quay quanh tr\lc X. 

89 



B Toe d¢ gae, quay quanh lr\lc Y. 

C - Toe do gae, quay quanh tr\lc z. 
D - Toe dO gae, quay quanh tr\lc chuyen dung ho$.c I. t6e d¢ On dao thu 

E - Toe dO gae, quay quanh tr\lc chuyen dung ho*c I. toe d¢ On dao thu 

F - Toe dO an dao. 

G - Chuc nang chuan b~ 

H - (Khong dung) 

1 - TQa dQ thea X cua tam 0\9t cung trim trong rlub'ng cong t6ng quat. 

J - TQa de) thea Y cua tAm m(lt cung tron trong duang cong t6ng quat. 

L - (Kh6ng dung) 

M - Chuc Dang ph\l.trQ. 

N - S6 thli tlj Call I~nh 

o - (Kh6ng dung) 

P - Chuyen dOng thu ba song song v6i lr\lc X 

Q - Chuyen dc)ng thl1 be song song vcri tr\lc Y 

ba. 

hai. 

R - Chuye'n d¢ng thll' ba song song voi trl,lc Z ho~c chuyen dOng thu: nhat tr(ln 
trl,lc chfnh Z. 

S - Toe d¢ quay trl}.c chinh 

U - Chuy{in d¢ng thll hai song song tr\lc X 

V - Chuy~n d¢ng thu: hai song song tr\lc Y 

W - Chuyen di)ng thti hai song song tr~c Z 

X - Chuy€n d¢ng ccr bAn song song tr~c X 

Y - Chuyen dOng ccr bAn song song tT~C Y 

Z - Chuyen di)ng co b .. song song tr~c Z 
, -. Pha.n nhanh trong chuang trinh. 

*- Tit Unh : DUQc thie"t I~p thong qua ph6i hQp cac con 56 va dia chi, cho pbep 
IUQng hoa chinh xa.c cac chuc n~ng yeu cau 

vi dl}- : X 42000 - Chuyen d"ng thea tr{!c X 420mm 

* Cdu l¢nh : Ie s~ ghep n6i cac tu l~nh can thi{!"t de th\lC hi~n mOt chuyen 
dong hO<\ic chuc nang nao do cua may : 
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Vi d.,. 

NIO 

Thu l\l cau l~nh 

D9C la 

N10 - CAu l~nh 56 10 

GOO 
Dia chi 

GOO Ch~y nhanh kh6ng an dao 

Z + 2500 X + 6025 

Cac tu l~nh 



z + 2500 - Di chuy~n theo tr\!c Z : 25mrn 

X + 6025 - Di chuyen thea tr\1-c X : 60,25rnm. 

d) Chi chuong trink ." 0 th.§ h~ nuiy NC, cac so Ji(!u rna hoa dut;1c ghi 'lao cac 
bang, bia d\!c 15, bang til nhb thiet bi ghi (x em dl;lng ta:rn card nhu C1 hinh 6-5). 

2. HI1 Ihong II! dong lap chuang Irinh 

'H~ thong t1,f d¢ng l*p chuang trinh v{\ cau truc gpm 2 phan : chuang trinh 
chu~g va cac chuang trinh ph\1-. Chuang trinh chung se th1,fc hi~n dnh toan 'Ie c5ng 
nghe va kich thuac hinh hqc kh5ng dnh den cac d(Lc thiI cua cac may CI,I the cl1ng 
nhu d~c di~'m cua M thong dieu khie'n chuang trinh. Chuang trinh ph\! co dnh den 
cac d(Lc diem 'Ie diu truc va ki thul).t cua cac may. Nhu v~y, mOt h(! thOng t1,f d¢ng 
I~p chuang trinh se gom 1 chuang trinh chung va nhieu chuang trinh ph\! (thu vi!}n 
chuang trinh phl,l). 

Khi cd hi;l thOng t1,f d¢ng l~p chuang trinh thl. viec l~p chuang trinh gia cong 
m9t chi tiet se dUQc tien hanh boi vi$c t:;to ra Lac thong tin ban dau (chuang trinh 
ban dau). Cac thong tin dn pM.i chua day du nQi dung 'Ie df.ing va kich thuoc gia 
c6ng ; trinh tl,l' gia cong ; quy trinh cong ngh~ gia c6ng cac be m~t C\1- the' - d:;tng 
gia cong (m~t dau, tr1,l. ), kich thuoc dao, t6c d¢ an dao rna may se th1!C hien cOng 
ngM do. each viet chuang trl.nh ngu6n (ban dau) cd the stl dl,lng ngon ngfi d:;tng 
bang hO(Lc van ban. 

He thong tl,l' dong l~p trinh g6m 2 ph an : ng6n ngfi l~p trinh va M th6ng 
chu.ang trinh dnh. Ng5n ngii lap trinh dUQC 015 ta chi th~t trong huong d..1n si't dl,lng 
cua may. Ngon ngu l~p trinh Iii. cac ki hi~u 'Ie chil, ttl, cac quy tac dung cho vi~c 

sOf.in van ban chuang trinh ngu6n. 

Thuc chat M thOng tl,l d¢ng l(J.p chuang trinh 1ft 1 b¢ chuang trlnh dnh dUQc 
viet tTong bO mang th6ng tin cua may (bang ttl, dia, bang d\1-c 15). Khi cRn dua M 
thong 'lao lam vi~c, cac chuang trinh dnh dUQc nf.ip vao b¢ nha cua may dnh, thljC 
hien VaG chuang trinh ngu6n a dang ngon ngiJ: l~p trinh, dich n¢i dung, thvc hi~n 
("ae phep tinh dn thiel, rna hoa cac k€t qua dnh va viet 'lao bO mang chuang trinh 
dieu khien tuang ling. Qua trinh l~p chuang trl.nh bAng h(! thong tv dQng l~p chuang 

2 

'8 u 
I 

8 
1 

-~-~ 

H1nh 11-15. S(l <.\6 l(\p chtJ(lng trinh hiing he thMg I(\p tnnh tV di)ng. 
t - Ban VI~I lay chtJ,lng trinh nguon hiing ngrm ngiJ Cll<I h¢ tht'lng lap Innh II) <.l0ng , Z - Thlet b! viw so liCU 
uia miiy tlnh (miiy d~1 16) ; 3 - ChtJ<lng lnnh ngut'ln <'I b(l mang chtJ(lng lnnh ella m,i), ; 4 - ChtJ(lng lnnh 
Ilnh chung (,1 h<) nhll ngoai) ; 5 - I"htJ vicn l'hlMng Irinh tinh phI,! (il b() nh"l ngoill) (, - M{IY tinh 7-
Il!\ng til : k - I"hiC:t bi DKCTS. 
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trinh dl1Qc rna tA bang sd d6 hl.nh 6-15. Khi chi tiet phuc t~p va so tQa dO dieu 
khien thea chudng trlnh tllng thl. d¢ phuc t~p VB kh6i IU'Qng tinh toan chudng trinh 
diflU khie'n SE> tang. 

H~ th6ng APT cua Mi (Automatically Programmed totls) ditng cho gia cong dU'ong 
Yang phAng. H¢ thong nay Ia v~n nang VB duqc sit dl,mg a nhieu nU'ac. M9t vai 
biE'n the cua M thong nay la : APT-3, APT-4 duqc dung de I~p chudng trinh cho 
gia cang duong vang 2,3 va 5 tGa dC). 

d Phap, dl,la tren cd slJ ngon ngii' APT, da cho ra h¢ th6ng EXAPT. No gam 
m¢t so phan dQc I~p : h¢ th6ng EXAPT-1 dung dl!' I~p cht1dng trlnh cho may khoan 
- doa, may. phay ddn gian, M thong EXAPT-2 de I~p chudng trinh cho gia cOng 
tien . 

d Nga (Lien Xo cu) co he cnC-T cho phep Il},p cht1dng trinh cho gia c6ng ti~n 
voi cac chi ti€t khac nhau CnC-K dU'l;1c dung de l~p chU'dng trinh cho gia c6ng chi 
tiet d nhom may khoan - doa .. 

92 



TRANG BJ DItN 
A • '" .. 

DI~N TU CAC MAY 
GIA CONG BANG Ap LllC 

, 
Chuang 7 
D~I CllONG VE GIA CONG BANG Ap LI,IC 

§7.1. BIeN DANG CUA KIM LOAI . . 

Kim IO!;li dUQc gia cong bang ap h,tc ra:t phD bi€n. Ph1.wng phap gia c6ng bang 

ap l\1c baa gam nhil1u dl.lng : can, ep, d~p, d~t, cat, keo, chu6t v,v ... Dlloi tae d~ng 
cua lip I\1C ngoai (ngol.li hIe), kim lo!.li se ho~c hi bien dl;lng, ho~c hi dl1t gay. 

Lam bieD d~ng kim iOl.li d~ nh$n dUQc cae Ran pham thea yell cau nao do khi 
gia cong bang lip h,t'c 18. n(li dung thuQc cae giao trlnh : II thuyet bien dl.lng deo, H 

thuyet gia c6ng kim iOl.li Mng lip l\lc .. 0 day to chI xem xet nhung vlin de chung 
nhat, co dnh chAt d!;li cudng nhat, du de' hie'u nhung yeu cAu cong ngM doi hoi sl,t 

dap ung cua trang hi di~n cho cae may gia cong bang lip l\lc. 

Dung kfnh hien vi de quaD 2at mot m~t kim IOl.li da mai nhAn Sf! thiIy diu trut" 
cua n6 nhll hlnh 7~1. Qua hlnh ve nay ta tha:y cac h~t tinh th~ kim IOl.li tiep xuc 
voi nhau theo cac dllong thAng gay khue tren 
1ll~t mai 

Bang nhH!u thl,tc nghi~m hgubi ta da nh~n 
bie't duge : Kin,l IO!;li bi pM huy khOng pha.i 
theo lop pha.n cach giua cac h~t, rna sl,t pha 
huy I~i ehinh a cac h~t (theo m!),t trllgt tinh. 
the). 

SI,t thay dcii kfeh thll'oc va hlnh d~ng ban 
dau cua v$t the kim IO!,1i khi bj ngo!,1i ll,tc tac 
d\,l.hg g9i li'r sl,t bien d~ng eua kim lo~i. Bien 
d~ng cua kim IO!,1i dllgc chia thanh hai IO{li lit : 
bien d~ng dan hOi vA bien d~ng deo. 

~ Bi~'n dq.ng dim hai Iii bien d~ng cua V$t 
the mA sau khi ngo~i Il,tc th6i tac dl,lhg vAo v~t 

a) b) 

Ill"," 7-1. Ilinh u;lng h(l ~t kim 10;11 
a) - So d6 cae h,1.I tinh the kim 10(li ; 
b) - Ranh gUli giiia cuc h<ll nhin qua kinh 

hien vi. 
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thl vdt se tra I~i hlnh d~ng va kich thuac ban dau, nghia IA v~t chi bien d~ng khi 
no dang chiu tac d\lng cua ngoai luc. 

- Bien dang deo la bien dang cua v~t ma sau khi bo ngo~i luc tic d\lng vao 
no, nd cd hlnh d(!.ng va kich thuac mai kh{J.c vaj hlnh dry.ng va kfch thuuc ban dau. 

Hinh 7-2 cho m6i quan he g-iita Ittc keo doc tr1,lc mot mau thep va. bien dang 
dfti eua m::'iu th('p deL 

P, G 

8 

A 

I 
°Il,. -col Er ..j 

lI'nl. 7-2. Gli!n cl() kcn mtiu Ih,,[, mL'i11 

it cachon. 

" 

mft the tich kim lo.;ti ta.ng 16n, m~t 

Tr\lc tung bi~u thi luc keo hay ling suat 
keo. Tr\lc hoimh bieu thi chieu di"ti thanh thcp 
mAu hay do dan ttldng doi. 

Dau ti~n, do dlli m~u thep tang ti Ie thui).n 
vui h,tc keo (doan OA). () cloan nay, nf)"u thai 
tac dung hic, mau se lay Iry.i hinh dang va 
kich thuac cli - do Iii giai do(!.n bien d::mg 
dan hoi. 

Trong m~ng tinh the', cac nguyen ttl: kim 
loai chiem vi trl tttdng ling vui the nang qrc 
tieu. Khi bien d''lng dan h6i, cae nguyen ttl: 
xe dich khoi vi tri can bang 6n cljnh SIf xe 
dich nay nit nM, kh6ng qua khoang each giiia 
cac nguyen tv (Cd vAi A, lA = llO-7mm ). 
Do slf tang khoang cach giii"a cac nguyen ttl: 

dl? kim lo!).i gi3m di 

Neu tiep tl,lC tang IIfC ken qua gidi h<;ln dim hoi (tudng ung diEfm A), dQ tti'-ng bien 
d~ng dai se khong ti I~ voi dQ tang h,tc ken, rna no se tilng nhanh han (d01.m cong 
AC). Neu ta cll: tiep tl,lC tang Ilfc keo niia, se dAn den mau bi phi huy (dlit, tuong 
ling diem il). Khi li,tc keo tang chua den mlic pha huy m:lu (diem C), rna IIfC keo Mt 
dau gi3.m thi mdu kh6ng lay l<;li dUQC hlnh d~ng va kich thuac CU, rna no con gill lai 
m(Jt d¢ dan nao dd (do<;ln E(J ' ngubi ta g9i day la dQ bien d:;mg deo cua v*t. 

Nhu the, bi€n dang dan h6i luon xay ra trudc m9i bi€n d(!.ng deo. Bien d~ng 
deo clla kim lo~i phl,l thu¢c vao thanh phan du t~o kim lo~i, nhi~t dQ va phuong 
phap gia cong bang ap IIfC. 

Cac phuong phtip gia c6ng ap l1,tc nhu can, keo, ep, d~p, ren dlfa va~ bien 
dl;mg deo cua kim lo~i d~ thay deli hlnh dang, kich thuac cua kim loai. 

Ngo~i luc tac dl,lng van kim lo~i phai vUQt qua giai h~n bat dau gay bien d<;lng 
(thea huang llfc elm nha nhat), nhung khang gay ra pha bUy kim loai, Wc lit pha vo 
m6i lien k€t gifra cac h<;lt ; til" do cling lam thay doi tinh chilt cO Ii cua kim lo~i. 

ThlfC nghi~m keo miu chung to rang bien d.;tng cua kim lo~i xay ra 13 do kim 
lo~i truot theo cac m~i.t phAng xac djnh g9i Ii cac mJ;it phAng trllc;Jt .. Khi cac mat 
philng niy truot, bl'! m(lt miu se cd cac vet goi Ii cac dllong trllc;Jt. M(lt philng 
truot thuong trung vai m(lt phimg tac dung cua ung suut ti~·p tuyen (Ung su::H truqt) 
q1c d~i va t(!.o voi huang hic d~ng cua ngo~i hic ml?t goc khoang 45(). Bien dang 
deo chi co the' bat dau khi t<;lO ra trong kim loai m6t tr~ng thai ung suut xac d~nh. 
Khi do ling suitt trl1Qt (tiep tuy€nl tac dl,lng theo milt ph&ng truQt d~t dl? Ian xac 
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!J' 

dinh tily thuQc tinh ch:H cua kim lo~i vA thling dUr;1C n9l trO' trfln m~t ph/mg trur;1t 
hay thea duong philn cach giua cac h~t trong kim lo~i. 

Khi gia c6ng bang ap h,lC, co the coi ngo~i h,lC la mQt t6 hr;1p cac l1,lC keo va 
nen. De khao sat mOt s6 d~ng bj~n d~ng chinh, ta quy uoc ung suat nen la duong, 
ung suM keo JA a.m. 

§7.2. NEN KIM LOA I TREO MOT DUONG TRANG 

GiS. su co ngo~i i'!c dQc tr~c P y Hc d~ng len m:;i.t (phang) nam ngang di$n tich 
F. Dng suat phap tuy€n Iii 

" = y 
(7-1) 

6y co.ng d6ng thai la ung suat phap tuyi'n chinh (ky hi~u 6 1) VI kh6ng co ung stint 
tiep tuyen tren thie't di~n F vuong 
goc voi P y . 

Neu s Ia ung su:'H dQc trl,lc y 

tren thi~t di~n F l' t~o voj m~t pha.ng 
nam ngang goc a thi : 

F 
sF = s-- = F6 

1 coax y 

RI5 rang ung suil:t thimg dung 
" nha hon (Jy : 

s = (Jycoax (7-2) 

F~l --~ 
;; "< J r f 
~' , 

0, 

Xet niOt phAn to vO cling nha 
M (pha.n g~ch cbeo a hlnh 7-3) va 
khAo sat di~u ki!)n di.n bang cua no. 
Phan dch s thanh 2 thanh phdn : Ill"," 7-,1. Philo lich ogo;,ti l!Jc tiic U\)og v~" vi,l lh, 

ung suilt phap tuyen : 6
0 

= scosa = 6ycmla 
G 

=2(1 
2 

ung suat tiep tuyen : (JT = ssina = (Jy sino: coax 

Khi a = 45° thl 6r d~t gia trl c,!c d~i : 

+ cos2a) (7-3) 

(7-4) 

(7-5) 

V~y khi nen trfln 1 duong tha.ng, trong m(!,t pha.ng nghieng veil g6c 45() doi voi 
ngo~i h,lc, ung su:'H tiep tuyen JA C\tc d~i vA bllng nua ung suil:t phap tuyen chinh. 
Nghia la, m(!,t trur;1t cua kim la~ti trung voi m~t pha.ng tac d\lng cua ung suat tiep 
tuyen c1,lc d~i. 
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Kim lo~i bat dau chay khi dng su!\t phap tuy~n chinh vl1Qt qua gioi h~n chay 
(\ cua no tdc HI khi : 

11[ I1s 

fJ1 mdX = 2 = 2 (7-6) 

Gia tri "-s thllong dllQc xlic dinh bAng thll'C nghi~m keD mAu voi ngol.li Il,ic bien 

: d6i rat ch~m, con di~u ki¢n gia cOng kim 10l.li ba.ng lip htc thi hdi khac, nen khi 
<pung "-s can bo sung cac M 56 chlnh d,nh Hnh den snh hl10ng cua sl,i hoa ben (k[,) 

trong qua trl.nh bien d~ng, M so nhi~t d¢ -(~) vA. t6c d¢ bi~n d~ng (k). N¢i tro 

bi~n dl.lng th\1'c te se hi 

(7-7) 

(7-8) 

Ngoai ra, do "-s dl1Qc xac dlnh bang thl,iC nghi~m keo mAu (VI thl,ic nghi~m nen 

kho dam bao trflD mot dllong thling do xuat hi~n ll,ic ma sat a cac M m!}t tiep xuc 
luc nen) n{m stl d\,mg c6ng 
thdc (7-8) dn chu y Iii Dl9t 
56 kim loai (nhl1 thep) co Py 
(is khi keo nha hdn co 10% f 

so voi khi mfn, con d6ng va 
nhom thl 11,. luc keo va nen 

hau nhu trung nhau. 

§ 7.3. NEN THEO 2 
PHUONG VUONG GOC 

F. 

Py 
0) b) 

ffinh 7-4. Ncn theo hai phlldng vuong g6~· nhau. 

Gia thu ngol.li h,c lit P y 
va Px (hinh 7-4) tac dl}.ng. thea 2 huong vuong goc y, x. 

c) 

P~, va P x se tao ra tren m!}t nghieng F [ cac ung su:H phap tuyen cung chieu 

('1n ' ('1n va cac ung su!\t tiep tuy~n nguQc chieu nhau ('11 ' ('11 (hlnh 7-4c). 

Xet dieu ki~n can bang cua m¢t phan to vo dmg nhO M ta dUQc : 

(7-10) 
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D~ dang thAy khi a = 45° thl : 

~ - ~ y , 

2 
(Jy + (J)( 

(In tnmgbinh = 2 

(7-11) 

(7-12) 

nghla lit trong truong hc;lP nen theo 2 phuong vul'lng goc thi dng suAt ti(!p tuyen 
c~c d~i blng mOt nil'a hililU cac ung sotH phap tuyen chfnh. 

~ Ly thuyl~l vll bien dl,lng cho biet : ung sul[t tiep tuyen c~c df,li c;1n d~ bAt dl1u 
cd. bien df,lng ditn h6i cua kim IO!.li lit khl'lng d6i, khl'lng ph1,l thu/)c vito cach keo, 
nen hay to hc;lP keo - nen. Do do, theo (7-8) co the viet : 

hay: 

(Jy - (In 

(JTmax = 2 

(J-(J=(Jp 
Y " 

~ 

hol;ic chuy~n qua dng sullt phap chinh tt10ng dng 

(J1 - (J3 = (Jp 

~p 

2 
(7-13) 

(7-14) 

(7-15) 

Vh : khi keo kim lo~i theo 2 phuong vu8ng goc nhau, hi(lu cac ung suAt phlip 
tuyen chinh lit mOt d~i lUQng khl'lng d6i, blng n/)i tro bien df,lng th~c te nhu nen 
theo m/)t duong tha.ng. 

§7.4. NEN - KEO THEO 2 PHliONG VUONG GOC 

Truong hc;lP nay Ivc P y (nen) va p)( (keo) s~ t~o ra tNn m$,t ngbi~ng F 1 cAe 

dng sut'lt ph~p tuyen (J~ , (J~ ngUc;lc chil!u vA cAe dng sullt tiep tuyen (J~, (J~ cung 

ehi~u (hlnh 7-5). 
Dillu kien can blng cua phAn t6 M cho : 

P, 

Py 
ffi,.11 7-$. Nen - teo theo hai phlJong vw'lng g6c nhau. 

(Jy - (Jx (Jy + (Jx 

(In = (In - (J~ = (JycO'ila - (J.pin
2
a = 2 : 2 co~ (7-16) 

" (Jy + (Jx 

(Jr. = (Jr. + (Jr. = -'-~2~':: sin2a (7-17) 

7- TRANG BI DI';N ... A 
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Khi a 
a o , y 

= 45 thl: Cfrmax = 
+ 0, 

2 
= (7-18) 

Wc III khi nen keo thea 2 phuong vuOng gdc nhau, ung suflt phap tuyen c\tc dai 
brmg m¢t TI\Ja tong cac gia tr~ tuyl;!t doi cu.a cac ung suat phap tuyen chinh. 

Bieu thdc (7-18) cd the viet I~i 

(7-19) 

So sanh nen thea 2 phuong vuOng gdc vA nen keo thea 2 phuong vuong gdc 
',vai gia thiet CJx = CJ3 = const thi khi bi1t dau co bien dl;1ng deo (CJr dl;lt 

o 
CJrmax = 2P) cAn co, neu nen theo 2 phuong vuong gdc, m{}t ung suat thAng dung 

CJy = Cf1 = O"p + 0"3 con neu nen - keo thea 2 phuong vutmg goc, mQt ung suat 

O"y = Cf1 = O"p - Cf3 nghIa la, truang hQ"p dAu dbi hOi mOt ung suat Ian hdn trubng 

hQ"p sau. Tu do suy ra khi gia c6ng kim IOl;li ba.ng ap Ivc, phuong phap sau (nen -
keo theo 2 phuong vuong goc nhau) thu~n IQ"i bon phuong pbap dau (nen theo 2 
phuong vu6ng goc nhau). Dii~u do thay ro khi can khOng kea doi hoi ap Il!c trl,lc 
can Ian han khi can co keo nbb tr\lc quan. 

§7.5. BItN DANG KIM LOAI 0 TRANG THAI NGU(II VA NONG 

,OOO~-~--~-~-

[12 

Op,klJ/11l 2 

- '<1<1 

o 
08 

mfth 7-6. Quan he giua gid) h,m eMy ella e:k kim IO<;li 
I-.h.k nhau theo uQ cp khl di.n ngu(\i. 
I Thcp lXIRH9T ho = l.5mm : 2 - Ken, ) - Hop 
kim noizinbd (50 -;. 60% CU, 15 _ 25% Zn) ; 4 - 06ng 
th:m JI 62 , 5 - H<)p kim d6ng ; 6 - Thcp, h" = 2mm • 

7 .. D"ng, ho = 2mm : 8 - Dura 016, ho = lOmm ; 
') ~ Nhllm. 
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Th\tc te chung to : khi Hl.ng muc 
dO bien d~ng cua kim IOl;1i c'J trl;lng thai 
nguOi thi kim IOl;li milt dnh deo tl! nhien 
da no va no se tra nen cung va gion 
hOn (bi~n cung ngu¢i). 

Hinh 7-6 cho mOt s6 duang cong 
bieu thi quan hi;! giua trc'J II!C 0"[1 th\tc 
t€ va muc dQ bien d~ng doi vai mOt so 
kim IOl;li va. hQ"p kim 

Kim 10l;1i b~ bien dl;lng nguQi thl cau 
truc cua nd thay d5i cac hl;lt kim 10l;1i 
bi nghilln vo va bi dinh huang thea 
huang bien dl;lng IOn nhl1t. D~ khoi ph\lc 
dnh deo cua kim iOl.li khi tiep tl,lC lam 
bien d~ng no, can khir sV bi€n cung va 
lay Il;li cd dnh truac dd clla no. Muon 
vf!.y, bien d~ng ngu.{}i luon kern thea d6t 
nong (n) xen ke khi kim 10l;1i bi bien 
cung. Khi do, trong kim IOl;1i se xay ra 
qua trlnh hoi ph\lc va tai ket tinh (hlnh 
7-7) 
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thep khl Ii. 

SI,{ h6i ph1,lc xa.y ra khi d6t nong kim lo~i 
bi~n cung 0 nhi(!t d{:l thap (d6i v(Ji thep la 
400 + 500°C). Clru truc kim lo~i kh6ng thay 
d6i nhung ung sulrt nOi giAm, dnh deo nang 
cao (gi6"i h~n ben, gi6"i h~n chay va dO cung 
giam), dnh dan diLi tang len. Sl,i tai k~t tinh 
xAy ra khi d6t nong kim lo~i d nhi~t dO cao 
han. Luc do xay ra tai sinh clru truc kim lo~i 
(h!.lt phat tri~n) va co dnh dugc hOi ph1,lc. 

Lam bi~n d~ng kim 10!.li d nhililt dO cao 
han nhi~t dO tai ket tinh gQi lit gia cOng 
nang. Nhi~t d¢ tai k~t tinh cua thep khoang 
600D(; nhung cua chi, thiec, kem chi khoang 
20°C va gia cOng chung d dieu ki~n blnh 
thubng dill coi nbu gia cOng nong. 

Khi gia cong nong kim 10!.li, se khOng xay ra sl,! bien cung va ngolili II,!C cin 
thi€t nOI chung nho han khi gia cOng ngu{:li. Do v$.y gia cong nguOi thubng dung 
khi co dbi hoi khac nhau ve kg thu~t va cOng ngM cling nhu khi san pha':m khOng 
the nh~n dUQC 0 trlilng thai gia cOng nong (chAng h{ln bllng thep mong, dAy nM ... ) 

Cliuang 8 

TRANG B! DI~N 
" ., , , 

DI~N Til MAY CAN 

§8.1. KHAI NIjj:M vt CONG NGHt cAN 

Can Is mOt blnh thuc gia cOng bllng ap hlC d~ lam thay d6i hlnh d!.lng va kich 
thu(Jc cua v$,t th~ kim 10lili dl,la vao bien d{lng deo cua no. 

Y~u cau quan trvng trong qua trinh can la ung sul'lt nOi bien d{lng deo khong 
dugc l(Jn, d6ng thai kim 10lili vAn gill: dUQc dO ben cao. 

Nhu chuang 7 dli d~ c$.p, ung suat nOi bien d!.lng deo giam khi nhililt dQ kim 
IO!.li tang, n~n thl,lc t€ can nong hay dugc Stl' dl,lDg d{!' giam Il,lC can va nll-ng lugng 
tiflu hao trong qua trlnh can. 

Truang.hgp do yeu cAu cOng ngh~, chAng hliln : can thep tAm mong duoi Imm 
thi phAi can ngu(li vi can nang se sinh l(Jp vAy thep kba day so voi thanh pham. 
Ciln cu theo nhi~t d¢ trong qua trlnh tai ket tinh d€ ph§.n chia can nguOi va can 
nong thl doi voi thep, nhi~t dO do la 600" + 650°C, nen co th~ coi khi can thep 
{J nhi~t dO duoi 400 + 450°C la can ngu{:li '; can thep 0 nhi~t dO IOn han 600 + 
650uC la can nong. 
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1. May can 

May can th1,lc hi~n nguy{!,n c6ng chfnh ia lam bifin dang deo kim lo::;ti de co hlnh 
d~ng va kich thttac mong muon. Kim lo~i dUQc nen ep va k~p keo qua giua 2 tr1,1c 
can quay ngUc;Jc chieu nhau. 

j 

OJ 

! f:::! 4 

'J 

8 ; " 

~/ d) 

6 J 

6 J 

MQt may can 
thubng co cae b~ ph~n 
chinh san (hlnh 8-1) : 

a) HQP can : g6m 
2 trl,1c can 9 hay nhi~u 
trl,1c can 10, 11, v.v .. 

rna g6i tr\!'c di;it tr{!,n 

than may 12. Trl,lc can 
tren co the dich chuyen 
thea phuong thAng 
dung va dllQC djnh vj 
boi thi~t bj kep trt}.c, 
con trl,lc du'oi thu'ang 

d~t cd djnh. 

b) Co diu va thiet 
bi lruyi?n co the khac 
nhau tuy thea nhi{!,m vo 
va cau t<;to may c~n, 6 
cae may can Ian (can 
tM, can thep hi dAy) 
cung nhtl' a cae may can 
tde d(i Wn thl cae tq.lC 

can dL1qc truylm dOng 
rieng re ttt 2 dQng Cd 

di~n rieng 3 (hlnh 8-1, 
a vA b). 0 cae may can 
khac thl truy~n rl¢ng 
cae trl,1c can do 1 d()ng 
Cd di~n dam nhili\m 
thtmg qua h¢p banh 
rAng 4 (hlnh 8-1c va d). 

Hillla 8-1. Cae b¢ pha.n ehlnh eua mayean. H(lp banh rang co cac 

Mnh rang cung duong klnh (ti 56 truy~n i = 1) dlr truy~n d~ng cho cAc tr~c can. 
Nlru t6c d(l d~ng Cd di~n khOng phu hQp t6c d~ quay cua tr~c can thl trl:\n duong 
dAn d(lng tu dong cd di~n Uii tl'\lC can co h¢p giam t6c ho~c tang toc 5 va kh{Jp 
n6i chfnh 7. Tr\lc ch1nh 2 dung dlr dAn d¢ng tu d¢ng CO' (trubng hQp truy~n dt>ng 
ri~ng re) ho~c tu h¢p banh rAng (trubng hQp truy~n d~ng chung) t{Ji cac tr\lc can. 
Do tr\lc can tren co thlr djch chuylrn ll!n xu6ng de thay ddi d~ day can, nen khoAng 
cach gifta 2 tr\lc chlnh ding thay ddL Do v~y 2 dl'1u cua cac tr\lc ch{nh d~u co kh{Jp 
neli cAu. 
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0
, 

cae may can dbi hoi toe dO 6n dinh thi gii1a dOng Cd di~n 3 vll h/?p t6c dO 
4 con cd banh da. 

c) D¢ng co di~n : thl10ng dung d¢ng cd luy~n kim chuy~n dung cd thai gio lam 
mat. 0 may can co toe dO can kh6ng d6i (may can thE! lien tl,lc) thl10ng dung dOng 
Cd d6ng bEl (d6i khi dung dc)ng cd khOng d6ng b9 vdi banh da). d may can co di~u 
chinh toe dO can, dung d¢ng Cd m¢t chi~u. Ngu6n m¢t chieu dtlQc cap tii bl? chinh 

ll!'u ri~ng. 

2, Philn loai may can 

Co nhieu each pMn loai may can. 

a) Phdn loq,i thea ten. gqi, co cae may dm sau : 

b) 

May can tM, dl10ng kinh tr\lc can ¢ = (800 -'- 1300)mm 

May can pMi d~t, ¢ = (1100 -i- 1150)mm 

May can ph6i, ¢ = (450 + 750)mm 

May can ray, ¢ = (750 ~ 900)mm 

May CaD phAn lo~i tha, ¢ = (500 + 750)mm 

May can philn lo~i nha, ¢ = (250 ~ 350)mm 

May can da.y, ¢ = (250 ~ 350)mm 

Phdn loq,i thea 86 trl.}.c can va each b6 tri chung; 

~ % + ! "0 + + 

.a) b) c) d) 

e) 

f) 
ffi"h 8-2. Cac ki~ m{IY can Iheo ~ tn,le can. 

• 

Theo each phan lo;;ti nay, co may can 2 tr1,lc, 3 trl}.c ho~c nhieu trl}.c can hdn 
(4, 6, 12, 20) (hinh 8-2). Cac tr1,lc can co th4 d~t dung, nam ngang ho~c nghieng. 
LOl.li may can co trl}.c nam ngang la phd bien vll tMng dl,mg nhAt. 

H9P can co 2 trl,lc can n~m ngang (hinh 8-2a) dugc dung trong may can quay 
thu~n ngh~ch d~ can tho, can tAm day, can phAn lo;;ti. 

101 



HOp can co 3 tr1,lc can nAm ngang (hlnh 8-2b) dUQc dung trong may can tam 
day, tam trung binh, can ray. Trong may can nay, ph()i can chuyen de;;ng theo 2 
chieu con tr1,lc can khOng d6i chi~u quay. 

He;;p can co 4 trl,lc can (hl.nh 8-2c) dl1QC dung trong can tam (nang va nguOi). 
Hai tr1,lc Ian phfa ngoai la 2 trl,lc tl,(a de lam giam sl,( bien df,lng ctta 2 tr1,lc lam 
vi¢c nho phia trong. 

HOp can nhi~u tr1,lc hon (6, 12, 20 tr\lc) (hlnh 8-2 d, e, 0 cllng chi co 2 trl,lc 
lam vi¢c con cac truc khac la tr1,lc t1,1a. HOp can lo~i nay thl10ng dung trong may 

"can nguOi cac tllm mongo 

c) Phdn loq.i thea 86 Mp can vil cach b6 tri chung: thea cach phAn 10f,li nay, 
co may can 1 hQp can quay thu~n ngh~ch dl1QC dung phd bien. Tuy nhien de nang 
cao na.ng su<1t va do yeu cau cang ngM ritlng, may can nhieu h9P can vfin duqc sU" 
d\lng (blnh 8-3). MOt hOp can co th~ dUQc dAn d¢ng tit mOt hay 2 dOng cO ho~c 
mOt dOng co co the d~n dOng nhieu hQp can (blnh 8-3a). 

Hopto""/ 
a) c) 

tJ.o09 Cd 
HOp 
('ao 

6) ~ 
~ 

Ifj"," 8-3. Ph>.Jdng thllc diil h0p can. 

Ph6i dUQc can vai la.n a hOp can truoc roi moi chuy{l'n 
thu-c nay thl10ng dung de can thb, can tAm dAy. 

Phuong thvc sau 
hay dung trong cac may 
can phan IOI;li. No co 
khuyet diem la. ph6i can 
phai di chuyen ngang 
tit hQp can nay sang 
hQp can khac va. do toc 
d¢ cae h¢p can nhu 
nhau nen khOng co khA 
na.ng ta.ng t6c khi phdi 
can dai hon. 

Blnh 8-3b cho 
phuong thu-c dl).t cac 
hQp can noi tiep nhau. 

sang h¢p can sau Phuong 

Binh 8-3c cho phuong thu-c d~t cac h¢p can noi tiep nhau lien tl,lc. Ph6i can tit 
hf,lp nay sang thAng hQp kia. Khoang cach gilla 2 hQp can nhO hon chieu dai phoi. May 
can loc.U nay eho na.ng suat cao nhl1ng doi hOi sl,( dong deu toc de;; giua cae hOp can 
de trlinh phe ph~m do phOi can bj vang qua hol).c cang qua giua 2 hQp can. LOl;li nay 
hay dung de can nang phOi, can nguOi tam mong, dAy hay 6ng va can phlln lof,li. 

102 

d) Phdn laq.i thea ehe d~ lam vi~c : 

- may can quay thu~n nghjch co dieu chinh, 
- may can kh6ng quay thu~n nghjch co dieu chlnh, 
- may can khOng quay thu~n nghich khOng co dieu chinh. 

3. Cae tham s6 d~e trllng eho may can 
- duang kinh tr\lC can (doi voi may can phOi), 
- chi€u dai tr1,lC can (d6i voi may can la), 

dl10ng kinh ang can thanh ph 11m (doi voi may can 6ng). 



§8.2. cAc B1ilu THlk TINH ToAN VA D1l::u KIEN CAN 

Khi cho phOi kim lo~i vao 
h(\p can thl phO! b! k~p vii 
ep chi;it giua 2 trl,lc can quay 
ngUqc chieu nhau (hlnh 8-4). 

Ket qua lit M dAy ph6i giAm 
di, chieu diii ph6i tang len, 
c:hieu r¢ng cling tA-ng chlit it. 

" Coi IDay can co 2 tr\lc can 
gi6ng Mt nhau, quay ngUc;lc 
chieu nhau vaj cimg toe dQ va 
phOi can co cd dnh d6ng d~u, 

ki hiGu cae d~i lu(;mg eua phbi : 
H - he day, B - chieu r¢ng, 
L - chieu diii, F - ti~t di~n ; 
tnUrc khi can co chi So 1 ; 
sau kbi can co chi s6 2. Nhl1 

Tru'dC 1(/11 can I 

(ch/~ SO~'1 j 

B, 

/, 

tI c/o 9 bll/17 

<7.dflg 

HOle;" 

l 
I 

H, 

Hlnll /I - 4. s,\ dr. c:in ph(li. 

1. Cae Ihbng so eo ban 

I 5au kill cal; 
(dll-~sd'2) 

a) H~ 86 keo dai : \il ti so gii1a chi~u d:li sall khi can va truck khi can 

(8-1) 

Sau n Ian can, M 96 keo dai toan phan 

(8-2) 

Nell coi the deb phOi khOng d6i (VI ~ V1) thl : 

(8-3) 

Nell coi dQ nd rang Iii kh6ng dang ke (BI = Bz) thi 

L2 F\ HIB\ HI 
"= = = = LI F2 H 2Bz Hz 

(8-4) 

b) Cung ngoq.m : La cung tron tr~n tr1,lc can tiep xuc vai phOi can (cung BA a 
hinh 8~5). 

c) G6e ngoq.m ; La goc tam (a) u:ng viii cung ngo~m. Vilng bien d~ng (deo) la 
.~~ __ ~_~~~.~~ __ ~o,_g_d_ 
lil th~ dch kim lo~i gioi hl;ln boi cung ng0!il-m a va cac m~t pha.ng thing dung t<.ti 
dau vao tn,lc cua kim lo~i va t!,1i dau ra khoi trl,lc cua kim IO!il-i, tUClng dng qua cac 
di~m A va B (hinh 8~5). 
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D~ hi@'u y nghta vA anh hl1C1ng cua clic y~u t6 khAc nhau trong qua. trlnh can 
th1,1c, ta dl1a va~ qua trlnh can Iy tuong va xem xet s1,1 ph1,l thu¢c chtnh giua chung. 

Qua trinh CRD ly tlfdng la qua trlnh bil!n d~ng dec cua kim lo~i ga.y Mi cae 
tr1,lc can rna mQi di@'m tr~n m9t ti~t di(!n thAng dung Mt ky CI ·vimg bi~n d~ng d~u 
co cung mOt v~n t6c ngang va cil.ng mOt gia tri d¢ giiln (d¢ keo daD. 

2. Dil!u ki~n dOl I'\JC can 
ngo~m dU<;lc kim lo~i 

Tr\lc can ngo~m phai va can ep 
dUQc la nha 11,1C rna sat ti6p xuc xuAt 
hi~n tr~n cung ngo~m AB khi tr1,lc 
quay. Nhung ngoai l1,1c keo va~ do 
tr1,J.c can gAy ra con co 11,1C da':y ra. 
Nl!u 11,1c dAy Ian han IL,lC keo va~ thl 
tr1,lc can khOng ngo!jlm duc;1c phtli. 

Lu.c ngo~m ph6i, trl,lC can tac d1,lng -Mn phtli 11,1(~_"p (hinh 8-5), d6ng thbi 
l1,1c rna sat T ti6p tuy~n voi ml)t tron 
tr1,J.c can co xu hua~ ke~phtli van 
tr1,lc can. PMn dch P va T thea cac 
phuong yy va xx, ta tMiy 

Nl!u Px > Tx thl tr1,lc can khOng 
ngo~m dut;1c ph6i. 

'll 

x 

!I N6u P x < Tx thl tr1,lc can ngo~m 
dUQc phOi. V~y die:u ki~n ngo~m phOi 
ia Tx '" Px hay: 

Hlrth 8-5. Ll,Ic cua trvc di.n tac <.ll,log ICn phr.i. 
Tcosa ~ Psina 

T '" Ptga (8-5) 

Vi l1,1C rna sat truQt T = Pkrru; = Pt@ms ' trong do km." - h~ s6 rna sat truQt, 

~1T\!l - goc rna sat truc;1t, n~n bi~u thuc (8-5) cd th~ viet l~i nhu sau : 

Pkm." = Ptg5ffi6 ~ Ptga 

Suy ra, di8u ki(m tr1,lc can ngo~m dut;1c pMi la 

km." ;il tga 
hay ~m.,,";ll: a 

(8-6) 
(8-7) 

K.l!t lu~n: Tr1,lc can chi ngo~m dut;1c phOi khi M s6 rna sat trut;1t Ian han tang 
cua goc ngo~m hay goc rna sat trut;1t Ian hon goc ngo~m. 

Khi can nong : kms = mO,05 - 0,0005t) = 0,25 -+- 0,.60 
trong do : 

t - nhi~t d¢ kim lo~i, °C 

m - h~ s6. m = 1 : can nong tr@n tr1,lc tMp. m = 0,8 can nong tr~n tr1,lc 
gang luy~n. 
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al DO nen (epj 

Tit hinh 8-5, ta co: 

HI = H;: + 2B'C 

nen: ~h = 2BC = 2(DB - DC) = 21R . Rcosa) 

~h = 0(1· casal 

(8-8) 

(8-9) 

. vi du: Khi can nong thep fm' = 0.25 -i- 0,60 llng vai gOc rna sat ~m' = 14" -c- 31° 

Tit dieu kien ngoam phbi 18-71 4CO the viet theo (8-91 

~h = (0,03 -7- 0,14)0 

0,5 thl o:'l = a =::. 25" va m. 
6h = D (J - cos25()) = O,ID 

nghia la, khi can nong thep voi dieu ki~n ngo{lm phoi cho phep, do m?n s(i ba.ng 0,1 
dl10ng kinh tr~c c.an. 

b) DQ mo rang (ngang) 

(8-10) 

Muc dich can lit lam mang va keo dai phbi nen viec tang chieu rOng phOi la dieu 

khbng mong muon. DO mb r6ng se t.ang khi tang d(J nen, dllb'ng kfnh tr~c can va ht:;' 
,,6 ma sat. 

Theo kinh nghi~m, co the' tinh d(:l rna r(:lng qua d(:l nen 

~B = a.~h 

trong do, a la h(' so do chu y den anh hl10ng cua nhi~t d5. 

·a = 0,25 khi nhi~t dQ Ian heJn 1000"C 

a = 0,35 khi nhiet dO nha 
hdn 1000"C. 

(' ) Sl.l uuot tntrr va cl14m sau 

Khi cljn, s1,1 vl1qt truck la 
hien tllqng toe dO ra v 2. cua 
ph6i Ian heJn toc dl) dai v cua 
tr~c can (hinh 8-61 

Db Vt1qt trt10c di;lc trt1ng 
hoi ty s6 

v 
trong do: 

[7.[ (8-12) 

v, 

A 
N 

B 

Ho !H, 
IH, c I 
I I . 

(8-1}) 

v_ toc dO diti cua tTl,lC can, 

v ~- toc dl) ph6i 1"8 khOi tr~c 
can. ThljC te, cRn tAm day co 
s = 3 -7- 5'if, 

I I I 

>, :~+ ___ -">2'--__ _ 

---"'----.' -
can tam mang co s = 11 

~ 15"/". 

Cham sal), 1'I/O'f fn/O'c 
I 

"utI! H_ f'l Illen It/(.lng vt/(\( Irt/dc vir. ch,lm ~~U. 
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Con s1,1 chlji.m sall la hi~n t1.1(;mg toc dQ vAG tr\lc can Vj clla phoi nha hon toe 
d¢ ddi v cua tr\lc yan. 

Nhu v~y, ta co : 

Vj < v < V
2 

va trong vung bien d~ng, tac dO phoi ta.ng diln tu vI den v2 nen se co m('Jt tiet 
(I.i~n nao do, toc dQ phai bting t6c dQ dai clla tr\lc can. Tiel di~n nay goi Iii. tiet 
di$n Wi h~n (hay tiet di/lln trung tinh). Goc ta.m tuong ung y gOi IS. goc toi hJ;ln 
(hay goc trllng t1nh). 

Li thuyet can cho biet, goc toi hl.ln ttnh theo c6ng thuc : 

a 
< -

2 

Trong do : a - gOc ngol;'tm, t'lm~ - goc rna sat. 

(S-131 

Tiet di~n toi h~n phan b6 <':I nl'ja bon phai cua goc ngol.lm (hlnh 8-6) Is 
~ 1~ 
NB < 2" AB, con d¢ vUQt tn/ac co th~ xac dinh thea gdc toi h~n : 

L RH 
I 

IS-141 

<'I dAy: R - ban kinh tr\lc can (mm) HI - M dAy ph6i truoc khi can (mm). 

d) Ap bj.c len tr/!-c can khi can 

Khi can, trl,lc can d~t m¢t ngo~i lI;ce len ph6i de thang nQi tra bien d~ng clla 
phoi. Phan 11,tc cua phoi gAy ra lip i1,1c Mn tr\1c can. 

Nell gQi Plh Ia ap sullt ep trung blnh (N/mm2) va FIX 18. di~n dch tiep xuc gilla 
phoi va trt,lc clin (mm 2 ) thl. phAn l1,1c toan philn d!).t len I tr\lc can IS. 

P = PlhFIJN] (8-15) 

Tri so ap swlt ep trung binh pht,l thu6c vao thanh phan hoa h9C clla ph6i, nhiet 
d¢ va bi! day phOi, dQ nen va t6c dQ can, he s6 rna sat va nhi~u yell to khac nua. 

Vi 

trong do : 

I - day cung AB chAn goc ngo~m a 

~ Ail ~ AC ~ D
. a 

s102 

.. 11 -COEa 
Vi : sin ~ = V -'---'20== va theo (8-9) : n(l - casa) = 

nen 

1 (JI; 

. a _rtili 1 
stn 2 =Vw=n 

i8-16) 

(S-17) 



Suy ra : 

Thay (8-18) vEto (8-16) rai (8-15) ta co ap ll,tc l~n m6t tr\lc can khi can : 

(8-19) 

Trj- s6 ap su!1t trung blnh thuong 
tinh thea cOng thuc clla XeliC6p : 

. 2H , , 
P" ~ IfI5",,~,,-':h7.(oc'"-"lt(A - I) (8-20) 

trong do kc - giai h~n chay eua 
v:;tt li~u ph6i. 

H, 

Ho - b~ day ph6i a ti~t di~n Wi h~n. 

8, A 

Hll1h 8-7. Th,'ng sri ki thu(\t ~hi dm. 

§8.3. TiNH MOMEN TRUYEN DONG TRUe CAN 

1. Phuong phap Xelicop 
Phuong phap nay dliQC dva thea ap suc1t trung blnh d~ t{nh toan mOmen truy~n 

d¢ng tr\le can, bao g6m : 

- m6men huu fch Mhi cAn d~ lam bi~n dE.lhg phOi va kM.e phl,lc ll!c rna sat gilla 
phOi vai trl,lc can trong khu vl/.c cung ng0E.lm, 

- rn6men rna sat Mms d~ thang hIe rna sat 0 cac {5 trl,lc va. ca.e khdu truy~n 
d~mg khae, 

- mOmen khOng tai Mo> 

- momen d¢ng Mil de kM.c ph1,lc hlc quan dnh, tE.lO gia toc. MOrnen dOng xuat 
hi~n khi dao chieu va khi thay d6i toe d('J 

Trong do [wl 
cad 

s 

dw = Jd"t hay 

_ vg 
[nl ph [Jl - kgm'. 

[Nml (8-21) 
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TCing 3' thanh philn momen dilu Ia m6men can dnh toan philn. 

V~y : m6men can is. : 

(8-22) 

Mamen khong tAi thu'bng bang khoAng vai philn tram mamen dtnh mVe cua 
dQ'ng cel keo, Mo = (3 + 5)%Mdm . 

~ Mamen hu:u fch dnh tu ap h,tc tren tr\lc can. N~u cai bign d~ng phai giong nhau 
d'L? phis tr\lc can (a l = a 2) (hinh 8-8) ta 

co : Ll,I'c tac d\lng PI = P2 = P, gia 11,1c 
sl = a 2 = a va mamen tac d\lng de quay 
1 tr\lC can IS. : 

(8-23) 

voi P - dnh theo (8-19), I - dnh 

thea (8-18), 
a , 

con IjJ = T lA tl 56 gilla gia 

h,tc va chH~u dAi cung ngo~m 

voi can nang 1fJ = 0,5, 

can ngu¢i IjJ = 0,35 + 0,45. 

Thay (8-18), (8-19) vaa (8-23) co 

Ml =PlbBlbtpRfih 

Mamen truyi!n d¢ng cha ca 2 trt,1C 

Mhl = 2PlbBlb'PR6.h (8-24) 

Mamen rna sat tfnh thea cOng thuc 

m"h 8-8. So do linh ll)c din. 

(8-25) 

Trang do : p - ap su.!lt l~n tT\lC can (NJrom2) ; d - dUdng klnh ngong tr\lC can 
(mm) ; !II - h~ s6 rna sat trang 6 bi ; i - d s6 truyi!n. 

2. Phuong philp sua! !ii'lu haD n~ng lugng (STHNL) 
Phuong phap Day thvc chlit Ie. phuong phap dnh m6men truy~n d¢ng tr\lc can 

thea nllng lU<;lng ti~u haa tr€m m¢t don vi kh6i lU<;lng san pharn. Cac eong thuc giAi 
dch cua phuong phap Xelic6p (dB. trinh bay a tr~n) hay cua cac phlldng phap khac 
nhu phlJong phap Stawn v.v ... co cac M 56 ph\l thu¢c nhieu vaa di~u ki~n can va 
gioi h~n cua h~ sO r¢ng da d6 d¢ chinh xac cua k~t quA chlJa caa. Ngmli ra chlJa 
quan tam den vi~c ti~u haa mlng lu!;mg. 

PhlJong phap STHNL la phudng pluip dung dubng cang STHNL xay dl,lng tu thl,lC 
nghi~rn. DUdng cang nay bi4u thj nAng lU<;lng tillu haa trlln m¢t ddn v~ kh6i iU<;lng san 
phtlm thea d¢ kea d8.i hay chieu day phOi sau cac Ian can. DUdng cang nAy thay 
d6i thea hinh d!;lng pr6phin phOi (vu6ng, d~t, la, ray ... ), thea tiet di~n phOi lllc dttu 
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va hie cu6i, thea nhi~t d~ va thanh pha.n hoa hQc eua pMi cung nhu thea lOlili ma-y 
can, ktft dIu ... 

Duong cong STHNL co uQ.og nhtt hlnh 8-9. Thuong no biA'u thi quan h~ W == 
ro.) theo d¢ keo dili ho~c tiel rlij[!n ph5i (xem §8.2) d6i voi may CNQTN hay quan 
h(~ W = HII) thea dQ day can d6i vct may can ngu¢i. 

W (kw.hlif';;) W 

---J--------, 
~w ~ : 

--- !------ : 

~~--. -:-----,-
)'--_--,-___ ~I --;,:_,-_ 

An A An " v 1/-/ 

Hi"h 8-9. Dt/flng cong STHNL khi dm. 

PhuCJng phap nay se cAng chinh xac neu cae dH~u ki~n can doh toaD cang sat 
di.e dit'iu ki~n xAy d1jng duong cong STHNL. Do v~y, khi doh toaD phlli chQD du:ong 
cong caog gao dieu ki~n mAy thiet ke cang t6t. Nell co sai khac thl phlli hi~u chlnh. 
Chang hQ.D nhU:, tiet di~n phoi d may thiel ke Ftk nha han tiel di(\n phOi F ung voi 
du:ang cong STHNL th1jC nghi~m thl doh dO keo dili ph1,l Ao hie ban d<'lu , 

F 
Ao = F 

" 
Sau do, ttl Ao xac dinh Wo r6i tinh ti~n g6c tQa dO v~ di~m ().o. Wo)' Ttl tQa 

dO nay, ti~n hanh xac dinh STHNL cho cac ltin can el,l thg ella may dang thi~t ke. 

M6men can eho bin can dang tinh se Ie. : 
M = MId + Mms = 1,4. 10711W. F. D 

trong dd : 
F - tiet di~n phOi (; ltin can dang tinh [mm21 ; 

D - duang kinh trl,lc lam vi~c [mm] ; 

tJ. W - hi~u STHNL clla IAn can dang tinh va ltin can trullc do. 

§8.4. TRANG BI DlJi:N MAy cAN NONG 
QUAY THU~N NGHICH (CNQTN) 

1. D~c diem cong ngh~ 

(8-26) 

May CNQTN (hay may can nong dllo ehi~u) dung d~ can di can l~i nhi4!,u l.tln 

mOt phOi gia cOng dA du"c nung nong. 
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Sall mlH lao can, dOng cd keo true can phAi daD chillu quay dd can 1:io ti~p theo_ 

May CNQTN dung dfl can tho cae ph6i nung nong. (Trang dAy chuylm li~n l\lC 
lhi phOi tai may la ttl pha.n xuong thep) Thu9C nhdm nay Ill. cae may can phOi tam, 
tam day, thanh d:lm, ray. 0 may can ph6i vuong (blumin) co 1 h~p can vai t.rue 
can ntim ngang. 0 may can ph6i d~t (siamin) co 2 hop can, m¢t Mp nlkm ngang, 
,Mp kia d~t hoi l~ch voj phudng nAm ngang df!'. dam M.o can dong thai phbi d~t voi 

be r6ng da: chao to 
Trang t6 hQp may CNQTN, ngoai ~ l 

Lpic h/;lp can, con co cae thiet hi phu 

nhu : cae bang lan, dao cat, xe chcr ph6i, ;::.OJ 
may l~t v.V.. ,;,,>rh 

Hinh 8-10 gi6i thi~u day chuylln may -W 
can thO 1150. ~. 

Thep thai nong do ttl pha.n xuang 
thep dUQc v~n chuy~n tai cae 10 nung 2 
d dau da.y chuyen. 86 10 nung co the toi 
20, 24 va m6i 16 chua du<:,c 4 + 8 th6i 
thep 5 + 25T/th6i. 

Cac th6i thep dUQc ca.u tn,lc k~p 1 
dua vaa 10 nung ho~c lily til: 16 nung ra 
d:ii.t l~n cac x.e cho phOi 3 de cho den 
bllng IAn nh$.n 4 va dUQc may dtly dtly 
I~n do. Bi'm cAn 5 d~' cAn thai thep. Ban 

. xoay 6 de xoay djnh huang (neu dn 

thiel quay 180°). Qua bllng IAn v(ln chuyen 
7, thai tMp tdi Mng Illn 8 trulJc h¢p i':Iin 
r6i vao ht')p can 10. Sau Hin cAn thu 2, 
thOi thep tro l~i bang IAn v~n chuyen 
tnilJc h¢p can. 0 dAy, neu can, no Co the 
dl1QC l~t di 90t) nha may l~t 9. 

Sau m6i Hin can, khaAng cach 2 tr\lc 
lam vi~c giAm dan m<:;t each tl,1 dong de"' 
dAm bAo chieu day can da cho. Dieu 
chlnh xong khoAng each thi hQp can moi 
lam vi~c tiep. 

Ket thuc Ian can cu6i cimg cua chu 
trlnh can, phoi phcim ra ba.ng Ian sau 
tT"\lC can 11, bang Ian vi;l.n chuyen 12, 
tdi may lam s~ch (vay) 13 va t(Ji dao 
cat 14 de cat ba via ho!)c c:1t ph<'ln do~n 
thea kich thuoc quy dinh. Sau do chuyen 
toi bang chuyen xlch 15, bAng IAn thu 
n!ip 16 va mAy dt!y dlfy ll!n ban xep 17 
roi vaa kha 18. 

1\0 

DEl 
El 0 8 
00 

I~ 
ffi,,1r 8-10. Day chuyen rnily can (h6 llSn 



D(mg cd 19 dung de truy~n d(lng h(lp can 10. 

o cac ntioc tiEm Win, tr{m 70% san ltiQng thEip sau khi nAu Iuy$n dl1Qc can th6 
tn?n cac may CNQTN. 

Nang suat cUa cac may can ph6i vu6ng xac dinh boi phtidng trinh : 

3600m 
N ~ ~ 

3600m 
[t'nlh] (8-27) 

~rong do ; m - kh6i 1119ng mqt phOi [Uinl ; tel - thai gian mqt chu trinh can 
[sl ; tm - thbi gian may mqt llin can [s] ; tn - thai gian nght gilta 2 hin can lien 
tiep [51 ; n - 56 Ian can trong mOt chu trinh. 

Thai gian may tm co the giam nha giam s6 Ian can va tang toc dQ can trung 
blnh. Giam 56 lfin can nghia lil tAng il,1c ep khi can Um, nhting ta.ng i\iC ep (n!!u 
c6ng suilt truyen dqng kMng bi h~n cM) l~i b~ gioi h~n boi goc ngo~m. Trong dieu 
ki$n lam vi$c rAt n(lng n~ cua may CNQTN thi vi~c giam thai gian lam vi(!c cua 
cac phan til: cua sd do dieu khien va dam bao thai gian t6i uu cua cac qua trinh 
qua dq co y nghta d~c bi~t. 

Cac may CNQTN co nhieu kieu, IOl.li, kin cAu khac nhau nhllng dieu ki$n lam 
viec cua h~ truyen dqng la gi6ng nhau. 

Truoc m6i lfin can, may can dUQc tAng t6c kh6ng taL Toi mOt t6c dO nhilt dinh 
thi bAt dAu ng0l.lm pMi va qua trlnh can bAt da.u. T6c dO ngo~m phOi tudng d6i 
nM (ci') 15 + 30% t6c d¢ cl,ic d~i w

mllX 
cua 1l1n can ttldng t1ng) M ngo~m phOi tin 

ca.y- va giam va d~p giua phOi vA trI,Lc can lilc ngol.lm Sau khi da. ngo~m phOi, may 
II;I-i phai tAng toc de dam bao nAng suilt may. Trtibc khi ket thilc mOt Ia.n can, may 
can giam toc dO de tranh phoi bi vAng qua xa khOi hOp can, mAt thbi gian quay 
ph6i I~i de can tiep, giam nang suat may. Sau khi dao chH:!u quay, may tiep t1,lC 
Ian can sau thea quy trinh tudng tI,t. 

Gia thtl t6c d¢ ra trung blnh cua phOi la 1 -;- 4,5 rad/s (9,5 + 43 vg/ph), t6c dO 
ngo<:lm la 1 + 4,5 rad/s (9,5 + 43 vg/ph) thl thbi gian dAo chieu til: luc ph6i ra khai 
h(>p can den khi du t6c dQ ngol.lm ph6i Ia.n W~p theo can ci') 1,Ss + 1,65. Do la thai 
gian nght giua 2 Ian can lien tiep. Giam t6c va gia t6c trong thbi gian nay co 3 -;- 5 
rad/s2. Gia t6c qua Ion se lam giam tutH th9 may va lAm xa:u dieu ki$n ngol;lm ph6i. 

Sau cac Ian can chAn, ph6i Il;li 0 phia trtloc hOp can va dl.1Qc l~t di 90° ba.ng 
may I~t 9 (hinb 8-10). 

S6 Ian can can tuy thu(lc kich thtloc thai thep trtloc khi can va phOi philm sau 
khi can xong. Thtibng s6 IAn can 18. 9 + 19. 

Trong qua trlnh can, phOi dai dAn re. Neu cac IAn can sau may giG' nguyen t6c 
dO can thi se lam ta.ng thai gian can, giam nang su<1t may nen thubng a nhung Ian 

can tiep sau, t6c d¢ may phw tAng dAn. 

Sau nhung ltln can dl1u, d¢ dAi phOi chUa lon, t6c d¢ chtla can dl;lt tai tri 5() 
dinh mUc (hlnh 8-11) va d6 thi co d~ng tam giac (dubng ch§:m dut). Nhung lfin 
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W 
ma' 

can ti~p, phoi dai hon, t6c de. can tAng vA euoi 
cung dl.l-t gia trj dinh mdc wdm' Sau do, do thi 
toc dl) co th€ cd d~ng hlnh thang. Nhung thuctng 
t'J nhung Mn can cuoi, ph5i did han nhi~u thl. 
may dl1Qc tAng toc dl) nha- gidm tu thOng. K€t 
qud d6 thi cd dl.l-ng nhu hlnh 8-11. 

t 
oL-----------~---

m,,1! S-H. D6 thi 16c ul) clln ella 
may CNOTN. 

o ISn can cuoi cung, toe d~ ra clla pMi 
thubng Mn VI phOi kMng clin phdi quay Il.I-i hQp 
c8.n. 

D¢ng co truy~n dl)ng may CNQTN lAm vi~e 
t'J chI! dO rllt n$ng n~, d$c trung Mi s6 llin gia 
toe, gidm toc, dung Mn (toi 1500 hin/h) vA qua 
tdi 16"n. Luc trl,lc can ngol.l-m pMi, dong di~n vii 
momen dOng co tAng vQt, tOi 250 + 300% trj 
s6 djnh muc. Sau khi ngo~m pMi, may til!p t1,lc 
tAng t6c va clin mOt mOmen dOng Um ph1,l th~m, 
gAy qua tAi cho dl)ng co. Nhu v$y, th1,lC t€ la 

dOng co truy~n dl)ng cua may CNQTN luon lAm vi~ a chI! dO qua 'dl) vA con phdi 
di~u ch1nh t6e dO sAu, h!ing pMng. 

Y@u cliu chung cho M truy~n dOng may IA : 

- giai di~u chlnh toc do rl)ng 10 : 1, 

- tlin 136 dong cdt lan, 

momen quan dnh nM d~ dAm baa thbi gian qua dl) ngdn, do do giAm t6n 
hao qua dl) vA dAm bAo nAng sullt may, 

- chlu dUQc phl,l tili xung It'Jn khi nga~m pMi, 

- cd M 136 qua tili V~ momen Ion (,l'M = 3 4- 3,5) vA v~ dong Illn d€ ta.ng t6e 
nhanh sau khi dA ngo~m phoi rnA khong qua ehucin quy djnh, 

- h~ lAm vi~c tin c~y, kinh t~ .. 

Voi hl)p can truy~n dQng cac trl,lc blng cac dOng co ri~ng thl c~n dAm bAo di~u 
chlnh quan M giua t6c dQ cac trvc can t~n vA dulli cung nhu vi~c cAn ba.ng tili 
giua cae dl)ng co. Hi(m nay, cae y@u cliu t~n dUQe thoa mAn nha su dl,lng dQng co 
mOt chi~u, cllp ngu6n tu cae bl) bi~n d6i eo di~u chinh nhl1 : M may phtit - dl)ng 
co (F - D, h~ chlnh luu thuy ngtln - dQng co (CL - D), h~ bi~n d6i thyristor -
dQng co (T - D). 

Hi~n t~i, nhi~u may CNQTN dung h(! F - D, CL - D, nhung M T-D eo nhj~u 
Uu vi4;Jt hon vA dang thay th~ dan cac M tTl!n. 

Sd do ml,lch 11,1C va M di~u khi~n truy~n dl)ng dao chi~u may CNQTN dllQc chQn 
theo cong sullt dl)ng Cd vA di~n ap phlin dng cua no cilng nhll ch€ dl) lAm vi~c cua 
hI) bi~n d6i, d$c dnh phAn Mi, giAi di~u chlnh Mc dl) v.v ... 

ChAng hl,ln, d6i viJi dl)ng Cd truy~n d~ng chlnh cho may CNQTN cong sullt 1000 
+ 6000 kW t'J di4jln tip 750 + 1l00V thl hc;Jp If nhllt IA dung 2 Sd d6 cAll ehinh Iuu 
mAc n6i ti~p cho m6i chi~u quay d€ dl,lt 81,1 phAn b6 dien ap d6ng d~u tr(\n thyristor. 
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D6i voi ttuyen d~ng co c5ng suflt nM, dung b¢ bien dtH thyristor thea so d6 n6i 
song song ngu'c;lc hay thea sa do cheo chu th~p. 0 dOng co cAn di€!u chl.nh toe d5 
Ion han t6e dQ dinh muc, dung b¢ bi€n doi thyristor khOng daG chieu cilp cho m~ch 
kfch til:. 

Yeu cAu chinh doi hoi cac Sd d6 cap dien kich til: co dao chieu (til: thOng) la 
thai gian qua dO t6i thiou. Thai gian nay ph~ thu¢c vao hang so thbi gian cua cu¢n 
kieh tu va gia trj h~ s6 cuong buc kch 

trong do : U hdmax - di~n ap C\!c d~i cua bQ bien doi ; 

U ktum - di~n ap djnh mu:c eua cu~n kich tit. 

2. D~c diem dong co di(in Ircng IrUYEm di)ng chfnh 

(8-28) 

Huong phat tri~n quan tr(;mg cua may CNQTN Is. tang cong suat truy€!n d/)ng 
chinh, nang cao tri s6 gia toe, giarn toc, tAng lue ep khi can, giam thai gian can, 
tang kh6i lUQng phOi nham nAng caD nang suat may. Do do, ngu'bi ta thuang dung 
trong truyen d¢ng chfnh cac d/)ng co ffi¢t ehillu eo cang suiH gioi h~n. Do la cac 
eong suat eo the', b~ gioi h~n Mi di~n lip cho phep giua cac thanh gOp kll nhau (10 
+ 20V) a c6 gop, sl,t dot nong eho phep clia phAn ung, t6c d~ dlli eho phep t6i da 
cua philn ung (70m/s) v.v .. 

Cac d~ng eo owt ~hi€!u c5ng suilt Ion dung cho may can eo cilu tl.lO dam baa 
d~e tinh dong tot nhilt (j cong suat djnh muc da eho. Ngu'ai ta ding dung r/)ng rAi 
cae dOng ed m¢t chH~u co nhUlu t6e d/? Cac d~ng co nay cho phep giam duang kfnh . 
phan ung va do do giam mOmen quan tinh eua d¢ng eo voi eung cOng Built; nang 
eao t6e d¢ dili pha~n ung; nAng cao hi~u Buat, rno rOng dllQe giai dj€!u ehlnh t6e d¢ 
nha thay d6i di~n tip v.v .. 

Chi so lei thuZlt chinh cua d~ng eo keo tr~e can la : 

a = 

trong do : 

P dm - c5ng suat djnh mue [kW] ; 

Mdm - rnomen djnh mue [kNm] 

J - m6men quan Hnh eua phl1n !lng [T. m2]. 

(8-29) 

Chi s6 kI thu~t a cang Ion thl nAng sulit may can eang Um voi cung rn¢t eOng 
suat. 

Bang 8-1 cho cae s6 lieu ehlnh cua mQt 
d¢ng ehinh may CNQTN eua Lien Xo cu. 

8· TRANG 8IEJI~N ... A 

s6 d/?ng Cd mQt chi€!u dung cho truy€!n 
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BANG 8-1. cAc THONG s6 CH(NH ClIA cAc DONG CO TRUY~N 
DONG CHfNH MAy CNQTN ClIA lI~N xO (CO) 

M6mcn d(nh 
ChI' s6 kl thu~t 

LOi,li dOng ed 
C6ng ~:it dinh 

Dien ap U(V) T6e dO n(vg/ph) a(,W.kN) m(Ie Pd rn (KW) mile Md m{KNm) 
T.m 

Mn \1000-65 8000 900 65/90 1180 126 

Mn 9000-60 8700 700 60/90 1420 16' 
Mn 11500-60 11500 930 60/90 1750 161 

Nang sut'lt c\1c d~i cua may can dnh cho 7000h lam vi~c trong 1 nilm co the' 
dnh thea bi~u thuc 

trong do : f - h~ s6, tinh den d() cling cua thep 

n - s6 lfin can cho 1 ph5i ; 

F - tiep di~n phOi sau khi can [mm2] 

G . - trQng IUQng phOi [Tl ; 

a - s6 dl)ng ca. 

(8-30) 

Cac dl)ng cO truy~n d()ng cho may CNQTN trtldc day co t6c dl) co bAn tht'lp (50 
vg/ph). Sau ml)t vai lftn can phAi dung phl10ng phap giAm ttr thOng d~ tilng t6c d/), 
Luc nay, mu6n dap ung mOmen phl,l U.i thl phAi tang dong di~n philn ung, do do 
lam giam khA na.ng qua tAi cua d.,ng ca. 

D~ ta.ng chi s6 kI thu~t a, nguC1i ta dil che t~o lo~i dl)ng cO 2 phl1n ung voi 2 
cd grip. So v~i d/)ng cO 1 pM.n ung cilng cOng sut'lt thi dl)ng cO 2 phAn ung co 
dU<Jng klnh rOto nM han, mOmen quan dnh nh6 han, d6ng th<Ji t6c d() cO M,n cilng 
dUQ"c nA.ng l~n (60 + 70 vg/ph). Do v~y, sau nhi~u lltn can m~i phai dung phuong 
phap giAm til: thOng dE'! tilng t6c dl) t~n t6c dl) cO bAn. Dl)ng co nay co khA nang 
qua. tAi t6t han. 

Sau nay, a cac may CNQTN, ngucH ta dung bi~n phap tilng h,lc ep cua tTl,J.C can 
l~n phOi dE'! tilng nilng sul1t may vi s6 Hin can giAm xu6ng. Do v~y khOng clin theo 
xu hu~ng nAng cao t6c dl) co ban cua dl)ng co truy~n dl)ng. O~ tilng l~c ep cua 
trL,lc can thl dl)ng cO truy~n dl)ng phAi tilng mOmen dinh muc nghla la tilng cOng 
suilt djnh mu:c len. Neu mu6n gilt cong sut'lt khOng tilng thl phai giam t6c d.,. Nhling 
d()ng co dung theo xu huang nay co t6c dl) cO bAn tbilp (40 vg/ph). 

O~ vUQ"t qua cac ph\l tAi tinh va d()ng xut(t hi¢n t~n tTl,J.C can khi can, ngl1c'Ji ta 
dung khA nang qua t8i cua d.,ng ca. KhA nAng qua tAi nay (nhu da phAn dch (j tren) 
gillm theo sy. tAng t6c d() b~ng phuong phap giAm tit thOng. Muc giAm tit thOng cua 
dl)ng CO thuC1ng khOng qua 1/2 tti s6 djnh muc. S~ tAng t6c dl) con dAn den tAng s.d.d 
d/)ng cO va cO thE'! t~ tia lua giua chdi than vB. cd grip (khi chuyen m~h cd gOp). 

Tr~ s6 mOmen lam vi~c giai h~n Mgh (vll c8ng sut(t gibi h~n P gh) cua dl)ng cO 
dUQ"c xac dinh bi\ng dong di~n tuong ung Igh cua phfin ung ma dl)ng co chuyen 
m<).ch khOng c6 tie. Ilia d6i vlJi mQi tri s6 t6c d/). Khi t6c d() d()ng co tilng den gia 

114 
8· TRANG B! ElI~N ... B 



tri rna ehuyen m~eh eus dOng ed b.i1t dau xa.y ra tia Iua thi dong gi6i hl.ln Igh can 
pha.i giam thea muc tang cUa toe d¢. Do do ding giam cong suAt P gh va mamen 
Mgh Wdng dng thea bii'!u thde 

(8-31) 

trong do A - khA nang qua tAi cua 
dong Cd 

w - toc d¢ goe cua d¢ng ed [rad/s] 
(w'·> wum). 

81,1' thay doi cac gia trj giai h~n cho 
phep cua c6ng suat, m6men va dong cua 
d(lng ed dUQe ph an anh tr~n cae d~e 
tinh van hanh a hlnh 8-12. 

Tu cac d~e tfnh mly, ta thay : 

- Khi toe d¢ chua d~t t6e db cd ban 
(wdm) thl khh nang qua tai v~ mamen 
va dong di~n (hay chinh lA eac gia tri 
momen Mgh va 19h) hau nhu kMng ph\! 
thuQc vao toc dQ, eon c6ng sua:t thi tang 
ti Ii)! voi toe d¢. 

M,PJ 

iJ,? 

p 

PJ 

M 

Udm f----j'-"'¢-}~--"lj-­
¢dm 

u 

m"h 8-12. Cae d!le linh v~n hanh eua dOng 
co mAy CNU'i'N. 

- Khi t6c do vUQt qua t6c dQ co bAn thi kha. n!1ng qua ta.i ph\! thu()c vao toe 
dO (giam thea 5U gia.m tu th6ng). Cae gia tri P gh' M gh , 19h deu giam thea s\l" giam 
tit thong (ta.ng toc dl». 

Thuc M, thLibng su d\!ng khA nang qua tai A = 2,5 voi W < wdm va A = 1,8 
~ 1,9 voi W > wdm" Khi cae gia trl lam vii)!c gioi h~n cho phep vUQt qua 15 -:- 20% 
thl dOng Cd can dUQc ca.t m~ch hOi cac thi~t bi baa v(!. 

3. Tfnh va kiem Ira cang su~1 dong co truylm dOng chfnh may CNQTN 
Khi tlnh cong suAt d¢ng co eho truy{!n d¢ng ehlnh may CNQTN, can dUQc bHft 

chuong trinh can va nang suAt may can. 

Chuong trinh can cho bi€t s6 lfin can, kich thuoc pMi truoc va sau moi Ian 
can, sl,! pha.n b6 I1,I'c ep a moi l!1n can, thd tl,! l(it ph6i, nhi(!t dQ ph6i, dubng kinh 
trl,lc can dung trong chuong trinh ean. • 

Voi cac phoi hlnh dang khac nhau ung voi cac chuang trlnh can khae nhau thl din 
tinh cong suAt d¢ng eo cho tung chuong trlnh roi ch9n dqng 00 thea c6ng suAt Illn nhat. 

D~ tinh c6ng suilt dong co phai xfiy dl,!ng do thi toc d¢, ttl do xay d\mg d6 thi 
ph\! tai d~ tinh dong di(!n trung blnh toan phuong lIb. K~t qua se dUQc so s!inh voi 
dong dinh muc ldm eila d¢ng eo ch9n sO bQ. Neu ltb > ldm thl phai ch9n dQng eo khac 
ho*c thay ddi l~i chuong trlnh can thea huang giam h,le ep va ta.ng so Ia:n can. 

D6 thj toe d¢ cho 1 Ian can co d~ng nhu sau (xem hlnh 8-11) : 
- 0 cac Ian can dAu, phoi can con ngan. Khi cao, toe dQ d¢ng co chua ta.ng 

tdi toc dQ co bAn ndm thi da. het ph6i va phai tien hanh hAm. D6 th~ co dlilng hlnh 
tam giac (hlnh 8-13a). 
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- 0 eAe !.!in ean sau, ph6i ean dAi hdn. Khi can, toe de) dQng ed d~t tai nr.lm va 
may ch~y vai tde dQ do mOt thai gian thi mai het ph6i. D6 thi co d~ng hinh thang 
(hlnh R-13b). 
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"II 
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Inn" 8-13. Cae dang d6 th[ tde dC> vii. m6men ella may CNQTN. 

I 

t 

t 

I 

- 0 eae Hin can eu6i, pMi can kha diU. Khi can, phAi giAm tu tMng d~ tde d¢ 
dQng ea eao han ndm . Lue nay, tri s6 gia t6e va giAm tde din nhc hdn so vai khi 
tu thOng dinh mL1c n~n dd thi t6e d¢ co d~ng hlnh thang I~eh (hinh 8-13e). 

Lien quan tai d6 thi t6e d(l d¢ng Cd la m¢t 86 viin d~ sau 

a) T6c df) ngoq..m phoi: Khi toe dO ngo~m th.!lp, dOng ca se bi phat nong 
nhanh. Ngoai ra Me de) cAn trung blnh giam va lam giam Mng suAt may. Khi t6e 
d¢ ngo~m It'm, d¢ng Cd st! ehiu xung II,1C Ian va M s6 rna sat hie ngo~m giAm. T6c 
dt') ngol;im llln s~ tilng duqc t6c dO cAn trung blnh I~n. Hqp If nhiit IA ch(;m t6c d¢ 
ngol;im a cac IAn can tit dAu dE!"n cu6i Is nn = 10 -+ 45 vg/ph. 

b) T6c d¢ ra phIJi : Vi la cAn thu~n nghich n~n t6c d¢ ra phOi li~n quan tai 
thbi gian phOi can ra khci h¢p can vA quay trt'.l v~ h¢p can d~ can tiE!"p, nghia la 
lien quan Wi nilng suAt may. Hqp Ii ia nr = 10 -+ 45 vg/ph, nhung thuang thAp 
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hon ehut it so voi t6e d(l ngol;lm ella cung lan can Litn ra phOi Clla 1a:n can cu6i 
cling thuang co t6c d¢ lon vi. phbi khOng can quay l'iJ.i h¢p can nita. 

cj Gia t6c va gidm t6c : Tr~ s6 gia toc va giam toe chr;m theo y~u cau v{! thai 
gian qua d¢ (rna may trong khoang 0,7 + LOs) va dong di~n trong giai dOliln nay 
(0,8 -;- 1,0 I llm). 

Tu do, co : 

voi truy{!n d¢ng nhom : a ==: (40 ..;.. 60) vg/ph/s, 

voi truy{!n d9ng rieng Ie a' ==: (70 ..;.. 100) vg/ph/s. 

Giam t6e thubng co tri s6 Um hO'n 

vai truy{!n d(lng nhom : b = (50 ..;.. 70) vg/ph/s, 

vai truyen d(lng ri{!ng Ie : b = (80 ..;.. 130) vg/ph/s. 

dj T6c d~ can Cl,lc df!,i " 

Chon cho do thi tam giac la : 

_, 2ab"JTD+n~a ~
60L 

ncd -'. a+b 

trong do L - chii~u dai phOi sau Jan can WO'ng ung [mm] ; 

D - duong kfnh tr1,lC can [mm]. 

en] - vg/ph ; [a, b] - vg/ph/s 

ej Cac khodng thiJi gian (xem hlnh 8-13) 

Thai gian gia toe khi chua ngoij,m phOi : 

(8-32) 

Thai gian gia toe sau khi ngo~m pMi de' tAng toc tdi Mc d¢ can cl,tc d'iJ.i (nell 
- do thj hlnh tam giac a hlnh 8-13a) 

t';; = 

Thai gian gia toe sau khi ngQlilm ph6i de tAng toc toi toc d¢ co ban (ndm - d6 
thi hlnh thang a hlnh 8-13b) 

Thbi gian gia t6c sau khi ngo~m pMi d~ tAng Mc tu Me dQ cO' ban (n dm) len 
tai toe de) ean c1,l'c d~i n' cd (n'cd > ndm) (hlnh 8-13c), 

fi'cd - ndm 

a' 

trong do a' - gla t6c khi gidm til th6ng (thuang a' < a), 
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Thai gian giam t6c hie con pMi : 

Khi l' < ¢'.;:lm (hlnh a-13c) : t5 = 

v6:i b' la gicim t6c khi ¢ < ¢dm Ib'l < Ibl 

Khi l' = ¢dm (hlnh 8-13b) : t6 = 

(hinh a-13a) : 

v6:i 

v6i 

Thai gian giam toc h1c kMng con phOi 

Thai gian can d do thj hinh 8-12b : 

tc.h.t :::: t2 + t4 + t6 

Thai gian can a do thj hlnh a-13c : 

60L 
t' -

4 - nDn'cd 

2 2 _ -+- [ndm-nn + 
n cd 2a 

(8-33) 

+ 
,2 2 

n cd -:: ndm 1 I 
2 (a' + b') 1 (8-34) 

Thai gian nghi giua 2 Hin can tuy thu¢c vao thai gian di{!u chtnh co cAu fip 
tr\lc (de thay ddi khoang cach 2 trl,lc 111m vi~c). Thu()ng lAy tn = (1,5 + 2)s. 

Neu clin phai lAt phOi tru:6c khi can tiep thi phai tang thai gian nay len. Thuang 
liiy tn = (2 ..:- 3,5)s. 

Thai gian nghi giUa 2 pMi can tuy thu¢c vao thai gian rna co diu fip trl,lc di 
chuyen tit vi tri thAp nhAt l{!n cao nhiit. Thuang Itry t n.2 = (4 + 6)s. 

h) Do thi m6men." Truong hop tlSng quat, momen truyen d¢ng Mjd gom m6men 
can tInh khi can Me va momen d¢ng Md 

Mtd = Me + Md 

Momen d¢ng chi co khi rna may va ha.m mAy. Md co the cung chieu voi Me 
(hic rna may), ngl1Q"c chieu vcri Me Otic hAm may) va co tri s6 tUdng dng lil : 
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9,55 

[kN m] (hic md may) 



trong d6 

Jb 
[kNm] (Ilic hAm may) 

9,55 

J - m6men quan dnh toan ph~n eua M truyen d<)ng, baa g6m dc)ng cd, mAy 
CaD va ph6i ctin : 

J = JI) + Jrnc + J ph [T.m 2] 

[a, b] - vg/pb/s 

Sau khi dnh m6men truyen d()ng dang tri Mtdll't cho tcit ca cae h1n CaD eua 1 
" pMi, xac djnh tigp momen d¢ng Cd 

Mo = M'ClClt + Mms 

Cu6i cung 80 sanh vai m6men dqng Cd da ch9D sa b<). 

4. H~ thong truyen (1Ilng eli en (truyen el9ng nh6m) may CNQTN 

GiAi dii:~u chinh t6c dO d¢ng Cd trong may CNQTN thl10ng 11\ 10 : 1 va bac g6m 
2 vung dieu chinh t6c de) : 

- vung dl10i t6c d/) Cd bAn (nClm) nha thay dOi di~n ap dl).t vao philn Ilng 
d/)ng Cd, 

- vimg tren t6c de) co bAn nha giAm til thOng kfch tu d¢ng ca. 

Dieu chlnh t6c dO a 2 vilng Wfn Mnb khOng ddng thai va khOng ph1,l thut)c IAn 
nhau. H~ th6ng truyen d¢ng di¢n tr~n may CNQTN co the! Ii'!. cae M : may phat -
d/)ng Cd rn/)t chieu (F - D) ; thyristor - dc)ng Cd (T - D). 

a) HI! th6ng truy~n dOng dil!n F - D : 

Trong h(! th6ng nay, di~u chlnh t6c dQ dt)ng cO D d' viJng d11(Ji Mc dQ cO bAn' 
tien hllnh nha thay dt'Si di¢n lip may pMt, con d' vimg tr~n Mc de) cd ban Wfn hanh 
nha thay dOi dong di~n klch tu cua de)ng cO. Tri.1O'c khi nghilln ct1u m(lt Sd d6 dAy 
du, ta xet m¢t s6 khAu Cd ban. 

*) Sa di} di~u chinh di~n rip may ph6t (blnh 8-14). May phat F ca:p di(!n cho 
de)ng Cd D n~n di~u chinh di~n ap pMt ra cua F III di~u chinh di/iln tip d~t van 
phlin Ilng D. Di¢n lip may phat F d11qc di~u chinh qua vi(!c di~u chlnh dong kich 
tu cua no thOng qua m¢t may di~n khu~ch d~i MDKD. MDKD clip cho cuQn kich 
tu F co 3 cu¢n dAy k(ch tu : 

- cu¢n chu d~o CD, 

- cu¢n phan h6i d11dng dong di~n DD, 

- cu¢n phAn h6i Am di¢n ap c6 ngAt AA. 

So d6 phAi dAm bAo tang nhanh t6c d¢ d¢ng co 1ue mo: may, n~n phAi tAng 
di~n ap may phat me)t each c110'ng bllc ; nh11ng neu tAng qua muc cho phep thl phAi 
hliln ch~ llili. Luc ham, so d6 phAi dAm bAo giam nhanh t6c de) d¢ng CO, nlln phai 
giAm nhanh di¢n ap may pMt ; nh11ng heu giAm nhanh qua milc thi cling phAi hliln 
ehe. Cu6i dmg 11\ phAi dAo duqe chi~u quay d¢ng cd. Thay d6i chi~u quay d¢ng Cd 
thOng qua vi~e dao ehi~u dong di/iln eua' cu¢n chu d~o. 
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ffinh 8-14. SrI do diru chinh dien iip eua m,'}' ph;i( lrong h~ 1"-1). 

Lam vi~c cua sd do nhu sau : Thao tac dong rna may tren b¢ kh6ng ch€ tU_ 
Sa do co th@' rnd may qua 2 cap. 

- Chqy thuq..n .- B¢ khong ch€ ti1 a vi tri "In, cae tiep di~m c6ng tlie ta T d6ng. 
Cuc)n chu d~o CD co di(ln. MDKD cc'lp di~n lip cho klch tu F tang len dID do dili!n 
ap may ph at u F ting. Thol.lt dAu VI' con nha, anh huang eua Cll9n phan hoi duang 
dong DD khOng dang k~ va cu(m ftm ap AA chua co dong do khftu nga.t nen di~n 
lip U F dU<;lC tang cuong bue. Taj khi U F Vt1<;lt qua gia tl'j di~n lip so sanh U ss d~t 
tren 3R (mc)t nua 81,lt lip tren 3R, qui djnh boi cac gia tTj lR, 2R, 3R va di~n ap 
kh6ng d6i cap cho mi;lch nay). 

U F ~ Vss 

thi co dong c1\I.lY qua CU9D AA. Vi s,t.d eua cllOn AA ngtl<;lC chi~u voi s.Ld. Cll9D CD 
I'I:M Hnh cha:t cuong hue Uing va V F bi h~n chi!. 

Neu ti€p theo, ehuyen b¢ kh6ng eh€ tu sang vj tri "2", tiep diem ee.ng tlie td 
K dong, di~n tra 2R bj n6i tAt thi di~n tip so sanh Vs..~ ta.ng Illn gia trj mOl V'ss va 
Ur- < V'ss' Dong qua eu¢n AA khOng co, Ur: Il;li dUQ"e ta.ng ella-ng bue eho toi khi 
U r ~ U'~s thi qua trtnh eua-ng bue tang V F k€t thue. 

Qua trinh rna may co tM' Wfn hanh theo nhi~u cap tuy theo s6 cAp Vss diiLt ra. 

- Ham may ." Co th{l' xAy ra 2 trub'ng hQP : 

Trub'ng hQ"p quay be) kh6ng chi! tu tu "2" v~ "1" roi ve "0" Luc dau, tii!p diem 
K rna ra. Tri s6 U'ss giam nhanh xu6ng Vss va eue)n AA co dong IOn eh:;ty qua. Tac 
dung phan hoi am ap lam Ur: giam nhanh. Tiep theo, khi be) kh6ng chi! tU: tu "1" 
vi! "0" thi eui,ln chll dao mat di~n (cae tiep diem T thub'ng rna rna ra), eU¢D phan 
hoi Am ap AA dUQ"e n6i tr1,1e tiep va~ Vr: (ti€p diem T thuong dong dong l~i) rna 
kh6ng qua U ss ' S.t.d ella AA ti l~ vai VI' ni'ln U F giam dan. Qua trinh ham ket thuc, 

Truong hQ"p quay b¢ kh6ng che tu tu "2" ve ngay "0". Day la trUb'ng hQp ham 
de)t ngi,lt. Luc nay eu(in CD mat di~n ngay, con cui,ln AA dUQ"c n6i luon van V F' Vi 
di~n ap VI' con Ian n@n tic d\lng phlln h6i Am rl1t m:;tnh Di(ln' ap VI' Sf! bi giam 
vai mue eua-ng bt1c Ian. 

Mo may va ham thea chieu nguQe xay ra tuong tl,t nhu vua xet. 

PhAn hoi am di~n lip va pM.n hOi duong dong ket hQ"p trong so do se tuong , 
duong voi phan hOi am t6e dQ, nhAm giii On dinh toe d¢ di,lng ca. 
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+ u" 

f 

AA 

De tranh s.t.d. qua Ion trong cuon AA khi ham 
UF dot ng¢t, ngltoi ta dung 2 diot (2 phan ttr phi tuyen) 

mac song song ngut;fc voi cuon AA (hinh 8-15). Khi 
l:lm vi~e binh thltong, hi~u so (VI: - V~~) Iii. nha. 
Quan h~ s.t.d F Ai\. = f(U

F
) Ifl tuyen dnh Khi ham 

d6t ngot ho~c dao chii!u hieu so (DI: - V~) If! rat 
Jon do V~s = 0 Ltic nay, tuy chii!u quay, mot trong 
hai diot 88 pha.n dong lam dong qua cU9n AA kh6ng 
qua Ian. S.t.d. cua AA coi nhlt baa hoa M~ch nay 
lam vi~e dung khi ngltong rna cua cac di6t Ion hon 

UF ho~c bang di~n ap djnh muc cua cu6n AA. 

*) Sa do di~u chinh dong kich til cua dong co 
(Ikll)· Dieu chinh I ktD chinh la dillu chinh tu thong 
(tp[) cua no. 

Khi dieu ehinh ¢[) de' co toc do tr~n toc d9 co 
ban, can phAi dap ung yeu cau Iii. thai gian qua do 
qtc tieu va vi~c tang, giim tu thong phii tUan thea 
quy lu~t t6i uu. Quy lu~t tang, giam tit thOng dltoe 
suy tu cae phuong trinh co ban rna k~·t qua dltQe 
bieu thj boi cac dltang cong a hinh 8-16. 

llinh 8-15. S(j <.10 han chi' <..long 

lrong cu(ln phan h6i am di¢n il.p 

vii do thj s. I.d Cllil nl' theo UFo 

Tit do thj hinh 8-16 ta thtly : 

- Khi tang nl) bang cach giim ¢n thi phai cuong 
buc giam .<p1) hie dau (dltang b). 

- Khi giam nl) ba.ng each 
(duang a). 

tang ¢[) thi phai c1.1Ong huc tang <PI) giai daan sau 

Co nhillu giAi phap th1.1c hi(!n quy lu~t toi 1.1u t~n. Ta xet mOt s6 Sd d6 C\l the' 

+) So do dieu chlnh kich tit dQng co dung phrin hoi am dong (hinh 8-17). Cu¢n 
kich tit cua dong co KTD dUQc dp di~n tU may phat kich tu FK. Cuon kich tu cua 
may phat kich tU KTFK dUQc cap di~n tU may 
di~n khuech dai MDKD. 

MDKD co cae cuOn kfch tit sau : 

- cU9n di(jn ap AMDKD n6i vao m9t nguon 
di~n d¢c Mp. 

- cuqn chu d~o CD.MDKD dong thai la cUQn 
phan hoi am dong di~n. Di~n lip d~t vil.o cu¢n 
CD.MDKD Iii. hi~u so cua 2 dien lip di~n ap 
chu d<:to Val) va dien ap roi tren di(!n tro ph\! 
R la V R . 

P P 

I 

b a 

0,5 _..:. _______ . __ 

S 
OL-__ ~~--~----~ 

0.5 

cutin dong di~n D.MDKD kh6ng tham gia Hlnh 8-/1f. C;k dtJilng cong t6i tJu khi t<1ng 

a mach nay rna <'.I m~ch h~n ch~ dong di~n (se (a) Va gi."m (h) tll th(mg <.J(mg eel. 

d~ C~p sau). 
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Blnh thllong, s.t.d eua ctlon 
CD.MDKD co xu huang tang dong 
kfch ttt eua d¢ng Cd, con s.t.d. eua 
cu¢n AKDMD thl ngudC l~i, lam 
giam dong kich ttt ella dOng cd, 

Khi tang t6c dO (¢I) giam) thi 
cae tiep diem lK, 2K dong l~i 

(kh6ng lac dong) va cae di~n tra 
3R, 4R bi ngan m~ch. Di~n ap Uab 

bang sut tip tren 2R (UZR ) qua 

phan ap (2R -7- 5R) M giam d¢l 
ng¢t so vai trude, trong khi do 
qUaD tinh, di~n ap may ph:it FK 
v:ln nhU: cu, do do hie mly U Rp > 
Uilb" K~t qua III hi~u s6 (U ab -
U Rp) < 0 va cd gia trj Ian. CuOn 
CD.MDKD co s.t.d. thea chi~u 

ngttQc l:;ti va cimg chieu voj s.t,d. 
ct'ta cuon A.MDKD t<;10 ra s1,1 khii 
tU m<;1nh d6i vai MDKD. Til do 

ffinh 8-17. So lUI llicu chinh h,l-) dung phAn h6i !1m dong. 
U MDKD' U FK va IkLD b~ giam Cllang 

bue. Di'3 h<;1D che dong qua IOn qua cuQn CD.MDKD, di~n tro phI,! 6R va diOt VD 
dUQc mac vaa ml.lch cu¢n nay. Khi do 6R tham gia vaa ml.lch. Thea qua trinh ghlm 
IklD thi gia trt I V ill> - V R I giam, dnh chat cua-ng buc giam, tit th6ng ciing bOt di. 

p 

Khi Vab = VR thi leD MDKD = 0 p . 

Tii!p thea, khi Vat> > V R thi s1,1 giam tit thOng ch:1m dut. D¢ng Cd lam vi~c voi 
p 

tri s6 t6c dO moi trE'!n t6c dO Cd ban. 

Khi giam toc do (¢l D tang) thi cac tiep diem 1K, 2K mo ra (cOng tilc td 1K, 
2K toc dOng). Luc nay di(!n ap Vat> tAng dOt ng¢t. Hi~u s6 (Vab - VR ) > 0 va co 

p 

gia tri Ion. CUQn CD.MDKD co s.t.d. (chi~u nhu hinh 8-17) Ion lip daa s.t.d. cua 
cuqn A.MDKD, t<:,-a ra s1,1 tAng cua-ng buc .pD. Cung voi sl,f tang .pD'. do V

RFK 
tAng 

len, hi~u s6 (Vab - VR ) ghlm dl'in va dnh ch:1t ta.ng .pI) clla-ng bdc cung giam bot. 
p 

ilien ap IBA th1,1c hi~n phan h6i m~m di~n ap MDKD, bien ap 2BA th1,1c hi(!n 
phan hoi mem dong di~n kich to dOng Cd nhAm cai thiij!n chat I11Qng qua trinh qua 
dq khi tang, ghlm .pD. 

Nhu v~y, Sd do voi phan h6i dm dong di(jn chi phil. hQp quy lu~t t6i llu luc 
giAOl tit thOng con khi tAng to thOng thi khOng dap dng dUQc. 
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+) So do dieu chinh kich tli d¢ng co dung phdn Mi duong dong (hinh 8-18). 

MDKD gam 3 cuOn kich tit : 

- A.MDKD III cuQn di(!n ap dUQc dip di~n dQc I~p. 



- D.MDKD 18. CU¢D phAn hoi ducrng 
dong di~n Idch tu dtiog co, mac song song 
vai -di~n trd ph1,l Hp' 

- CD.MOKD III CUt!D chtl d~o, dUQc d~t 
~ -
G.(itj , 

+ vito hi~u di~n lip (U Rp - U
ll

t». JR 

20 - + XTD 

~ ~ 

2R jR 

6 a 

" IK 

I A_ MDKtJ 

I D.MDKf) 

T 
t [DUMD 

1 1D DR 

4R SR 

ZK 

S.Ld. cUa cu¢n CD.MDKD co xu huang 
khu tit MDKD, con s.t.d. cua 2 cu()n 

A.MDKD va O.MDKD co xu hU:6'ng him tang 
91,1 tit hoa cua MDKD. 

De tang tOe d(l dQng Cd l~n tr~n tOe d¢ 
cO bAn (¢D giarn) thl rna cae ti6p di~m lK, 
2K. Di¢n tr(j 3R, 4R tham gia vAo m~ch 

phAn ap liim di~n ap U an giArn dQt ng9t va 
hi~u ap (UR - Van) tAng m~nh, dong cutin • • 

CO.MDKO tang len nhi~u (nhl1ng khOng 
HI"" 8-18. S,l di\ dit'u chinh IKTD dung phan h;;1 th~ qua Ia"n vi co ms;tch phliln dong gam 

duu~g dilng dien . II. diot ID va di~n trl! 6R), Luc Day s.t.d eua 

CU9D CD.MDKD tAng ms;tnh, ap dAo s.t.d. cua cae cu()n A.MDKD va D.MDKD. K€t 
quA Ia giArn cuang huc V MDKO' V FK• dong kfch ttl de)ng cd I KTO ' DAn dAn, do U FK 
giAm, hil;lu a.p (UR - U ilb) giam nhung do co m!.lch phan dong (lD, 6R) nen dong 

• 
ICD.MDKO rA"t it phl,l thuOc vao 8\1 giAm cua hi~u ap (VR - Vall)' Nhu vl)y, trong 

. . 
thai gian nay muc de) cuiJ"ng huc giAm tit thOng hAu nhu giit nguyen. 

o cu6i qua tt-lnh, khi hi~u ap (VR - Uab) du nho, diOt ID coi nhu mA"t tric 
• d.q __ g_Wfuh __ g_~~~_~_~~ 

rip (UR - U ah). De giAm t6c dO dt')ng co v~ t6c d¢ cO ban (¢D tAng) thl dong cac 

" tiep diem IK, 2K ll,li. Di~n lip Uab tang dOt hien va Vat> > U R . Nhung vi co 2D 

" mac nguQc nen dong qua CD.MDKD khOng co. Phan hoi Am b~ ngat. PhAn h6i duong 
qua s.t.d. tdng cua cac cu¢n A.MDKD va D.MDKD tAng dan theo qua trlnh giarn 
t6c de) d¢ng co, nghta la 8\1 cuong buc tAng ttl thOng dUQc tAng dAn ve sau.- GAn 
cuoi qua. trinh, khi U R du 16n, hi~u (VR - Uat» > 0 thi phAn h6i Am tharn gia . " vao ml,lch va 8\1 cua-ng buc tang ¢ bi giam bOt. Nhu vi).y : sd d6 cd phAn hdi dUdng 
dong di¢n cd cuang huc giAm tu thong tu dau nhung l!.li keo dai s\1 cuang huc nay, 
con khi tAng ttl thOng thl s\1 cuong buc tAng dan ve sau nhu quy lui).t t6i uu, nhung 
b cu6i qua trlnh tfnh chat tAng ttl thOng cuong huc I~i hj giarn. 

+) Sa do d~~u ehlnh kieh tit d~ng co ella B.Ii.APXAHrEJIbKIill (hinh 8-19). 

So do nay phil hQp quy IllI)t tdi uu han 2 sO del tren nen dUQc dung re)ng rai 
hon a cae may CNQTN eua Lien XO cu. 

o sa d6 nay, MDKD co : 

- CD.MDKD vita Ia cue)n chu d~o, vua III eu¢n phAn hOi Am dong di(ln. S.t.d. 
eua no cd tac dl:!ng khu tu MDKD, 

- A.MDKD Ia eu¢n di(ln ap. S.Ld eua no cd tae dl.;lng lAng kfch tit MDKD. 
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~ R, l 
COMOKO I 

-

1K 2K 1K 6R A.MOK£) t 

1R 

10 

2R 
5R 

3R 

+ 
3D 

'R 

De tAng toe d¢ dc>ng cd U>n 
tr~n toe dl) co bB.n ('PD gilun) 
thi cae cOng tac to lK, 2K 
kh6ng tae dQng. Di~n lip Dab 

giam dl)t ng(lt. Hi~u lip (UR -, 
Uab) tang m~nh. S.t.d cua cUQn 
CO.MDKD tllng v9t lam giam 
m~nh kich tU cua MDKD. Ket 
qua, ngay tit dAu s\1 giAm tit 
tMng da.. hi clii'Jng bue. Neu hi~u 
ap (U It - U .\t» qua Ion tM tn~ch 

i,'R ~10R 1 9R,1 8R + 7R 20 
, ' 

2R, 2D se phAn ~t'Jt dong cua 
cUQn CD.MDKD sang cuC:m 
A.MDKD de giam bOt dnh chiH 
Clli'Jng hue cua vi~c gia.m tit 

b 

Hltth 8-19. So d6 APXAHrEJIhKi1 d"~\J chinh kidl 
til dOng co, thOng. Sau dd, do UK gh\m diin , 

Den dnh chat cu'ang hue cua vi~c giAm tu thOng lie suy y~u dAn. 

De giam toe dQng Cd ve t6c dQ cd ba.n ('PD tAng) thl cAe cOng t:ic to lK, 2K 
tfic d¢ng. Di~n ap Vat> tAng dl)t n~t Ibn hon U R nhlfng cul)n CD.MDKD khOng co , 
dong chl;\Y qua vi ID ma.c nguge n~n khOng co phAn h6i a.m. Lue nay, eUQn A.MDKD 
co 2 dong di¢n nguQe ehi~u nhau tl,LO hoi 2 di~n ap nguQe ehi~u nhau d~t vao no. 
Di~n ap {Hill do ngu6n ngmli eung CAp, (in dinh ve ehieu va tIi so, ehl,Ly tu et,te (+), 
qua 4R, 5R, 6R, eu¢n A. MDKD, SR, 9R, lOR, tiep diem lK (dB. ,dong) ve qle (-). 
Di~n ap thu hai la (U;-lh - U R ), tl,LO dong nguQe ttl a, qua eul;ln A. MDKD, SR, 3D, , 
3R, Rp v~ h. Dong nAy Ian hie dau (vi Uat> tAng vQt), giArn d~n ve sau (vi V R tang 

. . 
len). Ket qua, dong t6ng qua eUQn A.MDKD hie dau nM, sau tAng d~n, da.n den s~ 
tang eh(Lm ttl thOng hie dAu r6i v~ sau tAng nhanh. Tai khi U R du Ian thi eu()n , 
CD.MDKD lam vi~e va ng!t dnh eMit euang htie s~ tAng til th6ng. 

Nhu v~y, sa d6 nay eho st,t euong hue tu thOng khi giAm va khi tang phil hQP 
han vaj quy lu~t t6i uu . 

• ) Khau hqn eM· dong di~n 

KhAu hl,Ln ehe dong di~n co tac d1,lng hl,Ln che dong di~n may phlit va. dQng ca 
nha han trj s6 cho phep khi rna may (tAng t6c) va khi ham may (giam t6c). Trang 
sa del (hinh 8-20) eua kha.u h~n ch€ dong di~n (HCDD), khueeh d~i til KDT co 2 
cuqn dAy dMu khien : 

- A.KDT la cul;ln Ap dUQc cAp di~n ttl ngu6n di~ d(ic il),p, 

- D.KDT la eul)n dong di~n, lAy di~n a.p tren di~n tra ph1,l Rp. 

S.t.d. cua 2 eUQn nay eilng ehieu nhau va co giA tri et,te d~i ling vai til thOng 
dOng ca la djnh muc. Nhu v(Ly di4;!n tip ra cua KDT s~ giam thea s11 giam ttl 
thOng. ~i4;!n ap ra nay d!;'it len pha.n lip R de t~o ra cAe di~n ap so sAnh khac 
nhau cha cae khAu ngat, ung voi eac qua trinh lam vi~e khae nhau. Cae di~n ap 
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so sanh nay g~ du:gc 80 sanh vai di~n ap UT My trl\n cuOn bil. CBD va cu~m ph\! 
C PD cua dQng cd. 
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Ifill}, 8-20. 130 h:;tn l'he: <.long di¢n trong he F - D. 

S.t.d cua cu~m dong D.MDKD.F cua MDI;CD cAp dong kich til:. cho may phat F 
co xu hu:ong lam giltm s.d.d.E}' cua may phat khi rna may va lam ta.ng Er khi ham 
may. 

S.t.d. cuOn dong D.MDKD.D cua MDKD cAp dong kich til: cho d¢ng cd D co xu 
huang lu{)n lam tang til: thOng ¢n cua dOng co. 

Ta xet s\1 Him vi~c cua bO RCDD khi tang t6c dO dOng co tu 0 den nct, va tren 
n en, giam t6c til: tr~n ncn den nen va d~n 0 trong truong hgp, q uay thu~n (hlnh 
8-20) 

+) Tdng tde dO (n = 0 - nen) : 

Truong hgp nay tiep dil!'m K va KT dong l~i. 

Khi chua ngo~m phOi, dong di~n dOng cO 10 nha, UT nhO va bO RCDD chua 
hIm vi~c. Gia thu: hie tang toe d¢ng co ch~y thu~n, dong 10 Co chMu til: phlti qua 
trai (blnh 8-20) va ti~p di~m KT dong. Khi ngo!}.rn phOi, dong di(\n I() tang va ID 
;;r:. lng' khi 'do UT ;:a. Us,." = Una" van IVD thOng nl\n cuOn D.MDKD.F co dong di~n 
ch~y qua: tu (+) T qua cu~.ID D.MDKD.F, tiep diem K da. dong, IVD, b, a v~ (-) 
T. PM.n hoi am nay lam giam bat nhlP d¢ tang EF ' h~n ch€ dong dOng trong dOng 
co D. 

+) Tang tde ( neb - n > Deb) : 

125 



Truong hc;1P nay tiep di~rn K rna ra, con KT vAn dong. Cu¢n D.MDKD.F kMng 
th€ co di~n. Di~n ap U T se lan hon Uk-a khi 10 ;;!: I va cuOn D.MDJD.D co dong 
di~n ch~y qua do 8VD, 5VD tMng. Tit (+) T qua 8®, cu¢~ D.MDKD.D, 5VD, k, 
a, ve (-)T. S.Ld cua cu()n nAy lam tAng tu thOng d()ng co, h~n che bOt 81$ cuang 
buc giarn tit thOng, do do h:;lU che dU9"c dong di~n trong dOng cO D. 
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+) Ham ( ncb - n = 0) 

Truong hQp nay tiep die'm K va tiep di~m KT dong. 

Khi ham VT deli c1,l'c dnh. Khi VT > VOId thi cuOn D.MDKD.F co dong di~n ch~y 
qua (thtmg qua tiep diem KT dong va 3VD) de h~n che bat S\1 cuong hac giam F r 
va do do h~n ch€ bat dong dion d¢ng cO". 

Luc nay tuy tiep di{fm K dong nhl1ng cac di~n ap so sanh 
co dong qua 4VD. 

+) Ham ( n > ncb -- n = 0) 

V,., < Do, nen khang 
,'" do! 

Trl1bng hQ"p nay xay ra tuong t\1 nhu tren. Vi Vad < Vag n{\n CUDn D.MDKD.D 
kh6ng the' co dong chay qua va cu¢n D.MDKD.F vtln co tac d1,lng h~n che cuong 
buc s1,( giam EF va dong ha.m D. 

") Sa do di~u khiln M th6ng truy~n d~ng trlfc can may CNQTN (M th6n.g 
truycn d~ng nh6m) (hinh 8-21). 

+) Cdu. truc cua sa d(j 

D - dl)ng co truyen d(mg trl,lc can, 

IF vi'!. 2F - 2 may phat di~n mac song song, cap di~n cho D, 

FKF - may phat kich thich, cap dong kich thlch tu cho 2 may phat IF va 2F. 
MOKDF (dong 17) - may di(!n khu€ch d~i trong nhom may phat, cAp di~n kfch tu 
cho FKF. May MDKD.F co 4 cu¢n day kich tu : 

- M.KD.F - cUQn phan h6i mem di~n ap may phat IF, 2F (dong 9). 

CD.KD.F - (d.ll) cuqn chu d~o dang thbi la phan h6i dm di"n lip co ngAt. 

- A.KD.F - (d.20) cu¢n di~n ap. 

D.KD.F (d.21) - cuOn dong dj~n, nam trong bO h~n ch€ dong di~n (d.22). 
KDT.F (d.14) 

- Khuech dl;li tu m\m trong h~ th6ng kich til: may phat. No co 2 cu¢n day dh~u 
khien : 

CD.KDT.F cUQn chtl d~o (d.I6), 

- A.KDT.F (d.I5) cu¢n chuy{\'n djch. 

Nhb thay d6i dUQ"c di~n ap cu¢n chu d<:,-o CD.KDT.F qua ti€p diem 2Y, 3Y (d. 17) 
rna co the dieu chtnh dUQc Vss a mlilch so sanh (d.13) thea yeu cAu. FKD (d.3U 
- may phat di(!n klch thich, cap di~n kfch tu cho d¢ng co D (d.I) keo trl,lc can. 

MO.MDKD.D (d.28) - may di(!n khuech dlili trong nhom d(mg cd, cap di~n klch 
til: cho FKD.MDKD.D co 4 cUQn day kich to : 

- CD.KD.D (d.33) : cuon chi:! dlilo. 

- M.KD.D (d.36) : cuOn pMn h6i mem dong kich tu dong co. 

- A.KD.D (d.30) cu6n di~n ap. 

- D.KD.D (d.23) cu¢n dong di~n, nAm trong b('l hl.ln ch€ dong di(!n (d.22). 

- KDT.D (d.25) - khu€ch d~i tu m\m trong h" thong kich tit dOng ca, tao ra 
di~n ap so sanh cho b¢ hl.ln cM dong di(ln dOng ca. No co 2 cu6n day dieu khien 
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- A.KDT.D (d,26) eui)n di~n ap. 

D.KDT.D (d,34) elli)n phan hoi dong di~n kich tit: eua d6ng ca. 

+) Ngu.y~n li lam vilk : 

Sa do dtlQ"e dieu khie'n b~ng bi) kh6ng eh~ KK (hinh 8-22). Mach lam vi~e dtlQ"e 
khi cae tit!p di~m baa v(? da dong. KH co di~n khi bO KK d vi tri "0" va tv duy 
trl (d.l'), dong thbi dong tiep diem KH (d 3') ehuan bt mach eho IT, 2T, IN, 2N, 

: IY, 2Y, 3Y va md tiep diem thtlbng dong KH (d.12) (hinh 8-21). 

Xet trllong hap d¢ng co quay thu~n (el,!e Hnh di~n ap dong ea nhll hinh ve, 
(d.!) . 

+) MrJ may drjng co toi toe drj co bdn (0 -- nCb) : 

Chuye'n tay qua.y bl) khOng che KK til vi tri "0" to; v~ tri "3" ch:;ty thuQ.n. Cac 
cbng tile to IT, 2T, IY, 2Y c6 di~n, dong di~n cho c6ng tac to ham KT. Ket qua, 
eui)n chu dao CD KDT,F (d,16) co di(ln. Bien trd 2R dllqe d~t 1 di~n up tu dau ra 
eua KDTF (d.12) va eu¢n di~n ap AKD.F (d.20) cua MDKD.F cung co di~n, Cu¢n 
ehu df,lo CD KD.F (d.ll) dllQ"c n6i vao 2 ct,!c B, C (d.10) cua may phat qua kha.u so 
sanh 2R (d 12). Lue dau, di~n ap phan hOi U BC = 1\,UF (Yo < 1) nha han U~'S tren 
2R nen ellOn CD.KD.F khbng co dong qua, nghta la ehtla co phan h6i am ap. Qua 
trinh rnd may trtloc luc ngoam pht>i chu yeu ph\! thuge vao s,t.d ella eut)n ap AKD.F 
(d.20) va cuOn phan hoi m~m M,KD,F (d. 9), rna s,t.d ella eu¢n AKD.F lon n~n U F 
tang len cllfJng bue, toc do dOng ea D tang nhanh. Khi di~n ap tang den trt s6 rna 
YoU\-" ;-: V ss' thi cu(>n CD.KD.F (d.ll) co di~n [tu B(+) qua 1CL, 2R, 2T, CD.KD.F 
ve C(-)} va phan h6i Am ap co tac dl,mg, hf,ln eh€ bot sl,! tang el1fJng buc di~n ap 
may phat (tue sl$ Umg toe dO dt)ng Cd D) va theo qua trinh tang ttie, st,! Cllang buc 
56 dan dAn mat di. 0 eh€ d¢ 6n dinh, tri so E ella may phat hay toe d¢ cua D 
dllQ"c xac dinh boi hi~u s.t,d CU!;1fl ap AKD.F va s.t.d. cu¢n ehu d:;to kiem phlln h6i 
Am CD. KD.F. 

Luc ngo:;tm pht>i ho~c trong khi rna may, neu dong D tAng qua rnllc cho phep, 
di~n ap rai tren euon ph1,l CP va cuan bu CB (d.2 va 3) eua D lon han tri so ehlnh 
djnh thi M h:;tn ehe dong (d.22) S8 tae d¢ng dA' han eM' bat dong di~n d9ng Cd. 

Llie md lnay, bO KK d vi tri "3", do IY, 2Y (d.T va 8') cd di~n nen c.u¢n CD. 
KDT.F (d.16) co di~n qua 4R da bi nga.n mf,lch mOt philn bai 2Y va KDT.F (d .. 14) 
d~t vao 2R mot di~n ap co gia tri nao do. Neu chuye'n tay quay KK sang vj tri "4" 
thl 3Y (d.9') co di~n va 4R bt ngan mf,lch them bdi 4Y. CUQn CD. KDRT.F se co 
dong qua Ian han. Khueeh dai t-u: KDT.F se c~p mt>t di~.n ap Ion han tren 2R, di~n 
ap V

NS 
co gia tri eao han khi b¢ KK (j v~ tri 3 va. may phat se bj ellang buc tang 

ap Wi khi di~n ap may phat cd gia tri Ian han Vss moL Luc dd sl,! el1ang buc tang 
ap moi bi hQ.n ehe bOt, D co t6e d(> Ian han, 

Trong qua trinh tang t6e dtloi toc dO ca ban, tit thong .po dllQe giil on dinh. 
D6 la do euon AKD.D (d.30) dtlQ"e cap di~n on dinh. 

Khi di~n ap V F tang toi 80')}, V Fdm thi ra Ie di~n lip RA (d.2) tae d¢ng, ngat 
m:;tch cong tiic ta 4Y (d.ll') nhllng 4Y vAn co di~n do eang tae b¢ KK dong nen 
khong gdy anh hlldng gi tai mQ.ch hl;ln eh€ dong (d.21) va mf,leh tf,lo Vae (d, 40). 
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+) Md may d~ng cO l~n trbt ncb (ncb - n > ncb) : 

Chuy~n tay quay hQ KK toi vi trf ~S~ ; e6ng tAe to 4Y (d.12') milt di~n, eiit 
ml.leh eu¢n D. KD.F (d.2l) va lam U ac (d.40) giAm mQt mue. (Hi~u ap U bd (d.33) 
va U ac tang mQt mue). Cu¢n ehu dl.lo CD.KD.D (d.33) eua MDKD.D (d.2S) co dong 
khu ttl 1(10 di qua. UMDKD.O giam, V FKO giAm va dong kieh tit'D (tue ¢o) giAm. 
D¢ng co dUQe tang t6e llln trlm ncb' Ch1nh lUll l3CL (d.32) co tae d1,lng hl,ln eh€ 
bOt dong qua Ian qua eu()n CD.KD.D. 

Trong qua trlnh tang t6e nay, neu dong me's may l(Jn hon trj 86 chinh dinh eua 
bQ ph(in h~n che dong di~n (UT > Uss t~n 3R) thl cu()n D.KD.D (d.24) se co di~n. 

:S.t.d. cua D.KD.D sll lam tAng UMOKO.D" tang I KTO (tang ¢o) va h~n che Mt dnh 
~hilt euong hue eua 81,1 giAm ¢o. 

Neu ehuyen tay quay KK vll ~6" thl 5Y ma:t di~n tiep va lam giAm Vac mQt 
mue nUa. Qua trinh xAy ra nhu da trlnh hay a trlln nhung tu th6ng d¢ng co tiep 
t1,le giAm di 1 lUQng va tang t6c d()ng co tren ncb toi t6c dQ lan hon. 

+) Ham may d"ng co tit ncb vll 0 : 

Chuy~n tay quay b() KK tu vj trf "3" hay "4" vll "O~. Cac c!'lng ttic to IT, 2T, 
lY, 2Y, 3Y milt di~n. Rieng c!'lng ttie to ham KT chua milt di~n vi RA con tae d(lDg. 
(Nci chi mAt di~n khi U F OS; 00 -;- lS)% Vdm). Luc nAy,. qua tiep diem cua h() kh6ng 
ehe (d.4') c6ng tAe to IN cci di~n, dAo c\1c dnh eu()n di~n ap A. KD.F. (d.20) vA 
MDKD.F (d.17) dUQc kieh tu thea chillu ngu'Qc. Dong kieh tu may FKF i'J cuQn 
KT.FK.F (d.17) hi giAm nhanh. Dong klch tu cac may phat i'J cae cu¢n KTlF, KT2F 
(d.5) eung v(iy. Khi UF con co (10 -;- 15%) U dm tM role ap RA th6i tac d()ng, KT 
(d.1S') va IN (d.5') hi milt di~n. Qua trlnh hAm vAn tiep t1,lC nha tac dQng eua phan 
h6i Am ap cua cu()n chLl dl,lo CD.KD.F (d. 11). 

Khi ham rna dong ham qua Ion thl hQ pMn hl.ln che s~ lam vi~c de hl,ln che 
dong di~n dong Cd. 

+) Hdm d¢ng CO tit n > ncb v~ 0 : 

Chuyen tay quay KK tu "5" hay "6" ve "0". Cac cOng Mc to 4Y, SY (d.12' va 
13') deu co di~n ; lam U ac (d.40) tang v9t, Ian hon U bd . Dong di~n cu¢n CD. KD.D 
(d.33) giAm nhanh ve 0 nhung khOng co dong ngu'Qc v1 hj _chlnh luu .14CL (d.33) 
chliin. S.t.d. cua MDKD.D hic nay'do s.t.d cu()n ap A,KD.D quyet djnh. No co huang 
lam tang ap MDKD.D, tang dong kich tu KT.FK.D (d.28) va cu6i eung tAng dong 
kich tu d¢ng co qua cu()n KTD (d.31), dQng cd giam t6c dQ. Thea qua trinh ham, 
Vbd tang dl1n va khi U bd ;t; Vac thi tac d\!ng phan h6i Am cua CD.KD.D ll,li hAt 
dl1u phat huy, cAt qua trlnh cuong buc tang ¢o. 
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fflnl< 8-22 SCI oJ6 dieu khifn Hoi dOng h¢ Ihl'ing TDD may elm n6ng quay Ihu~n nghjch. 

Kbi ham rna dong ID V\1c;Jt qua ttl s6 chinh djnh (ttl 86 chtnh dinh eua. 
D.Im. D > tt! s6 chlnh djnh eua. D.KD.F) lhl cut;m dong D.KD.F eua. MDKD.F lam 
vi~c, giam bdt dnh cltBng bue cua vi~c giAm U F (lue t6c dQ dA giAm duCli ncb)' 

+) Dao chi~u : 

Gia. thu dQng Cd da.ng chlilY {J toe dQ tren t6c dQ Cd ban, uog vbi V! td "6" c~y 
thu~n cua bQ KK. Chuye'n lay quay KK v~ vj ttt "6" chl,lY ngl1Qc. Cu(ln lip A.KD.F 
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dUQc cap U nguoc cuc tinh (do 1 T rna, IN dong) nEm do tac dl,mg cua phan hoi 
am cua CD KD.F rna MDKD.F bj khti tli m1.lnh, dong kich to: may phat FKF (d .7) 

d6i d:1u, V j. d6i dffu SI! lang ¢I) va Sl! giAm V F xay ra d6ng thai nEm dong di~n 
ham rat Ion Cuon dong D.KD.F se phat huy tic dl,mg de V F gium ch~m. Khi rf>D 

tang gan dinh rnuc thi V j. giarn thap lam role RA mat dii;>n, 4Y co diE!n va V;JC 
tang len, rf>o duqc tang gia trj dinh mac va nj) tiep tuc giam. 

S:tu do, V j . gi3rn nhanh ve 0 va tiep tuc tang theo huang ngu<;,c 11.l1. Khi dat 
BO'/!. LJum thi HA tac d¢ng, 4Y lai mat di~n va V;le giam xuong d¢t ngQt, dQng cO 
tiep tl,lC tang toc ve phia ch1.lY nguQc do rf>n giarn M dat toc· dEl n > nd,' Luu y 
rang cac vi trl "1", ~2", "3" va "4" cua b¢ KK ung voi rna may theo so cap khac 
nhau do V tao bai KDT.F Ill. khac nhau ss . 

Cac tiep diem thuang dong KN va KT (d .11) co tac dl,lng cap tha.ng Vile cho 
cuan chu dao CD.KD.F a cu6i qua trinh ham, tang phan h6i ftm df!' V F gium nhanh 
ve D 

b) H¢ th6ng truyiJn d6ng thyristor-d~ng co (T-D) : 

Trong h(! T-D dung tr~n may 
CNQTN (hlnh 8-23), d('Jng cd D 
dl1qc cap dien tli b¢ bien dcH 
thyristor co duo chh~u BDT U' con 
m1j.ch kich tu KT dl1qc cap di~n 
tli bQ bie'n deli thyristor khong dao 
chieu BDT KT Mac giam tli thong 
'I'D kh6ng qua 1/2 trj so tli thong 
djnh muc va gini dieu chinh toc 
do d¢ng Cd D a vimg trim toc do 
djnh muc Ia (2 -:- 2,5): I. Qua trinh 
thay d6i di~n lip phan ung chi tien 
hanh d119C khi tu thOng d¢ng co 
1a djnh muc, cbn qua trlnh thay 
d6i til thOng dOng cd chi xay ra 
khi di~n ap ph!'ln ung gan djnh 
rnuc. Kh6ng che cae qua trinh nay 
nha khfiu kh6ng che che d¢ lam 
vi~c CD, 

D0-t toc d¢ va chieu quay d¢ng 
co nha bo chi huy CH. Tin hi~u 
d.(!.t t6c do V ut dt19C d.(!.t toi dau 

]-50/1£ 

Hinh 8-2J. HC T~[) truyLin d(lng miiy CNQTN. 

(d!l d{ln gi;in hOa). 

vao cua b¢ dieu chinh di~n lip ph.1n ling DCV u' Tfn hi~u til be) DCV u d¥ tai cac 
khoi dieu khign xung - pha XPI hay XP2 tuy thea chU!u quay cua D de dieu khie'n 
rna cac thyristor trong b¢ BDT u' Dong thai, tin hieu tit DeU u dat tai kh6i CD va 
tin hi~u Clla khoi CD d~t toi h(! diilu chinh kfch til d¢ng Cd DCKT, thay deli goc 
rna cac thyristor qua khOi xung - pha XPKT. 

Hinh 8-24 bieu th\ so do chuc nang chi tiet han cua truyi'm d¢ng chinh may CNQTN 
phOi vuElng, dung h~ T - D. Ph~n ung d¢ng Cd D dUQc cap nguon t~ cac bO bien deli 
thyristor BDT I va BDT 2 tuy thea chH,!u quay va kich tU d¢ng cd du<;,c dip ngu6n til b¢ 
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kich tu thyristor 
BDT KT" B¢ chI huy CH 
kieu xenxin co ban d~p 
de d!)t toc d¢ vA chi~u 
quay d¢ng co. Nhjp di~u 
tang t6c dl1Qc xac djnh 
boi bi) di.it gia toc DG 
bien tin hi~u vao nhAy 
.b~c tu b¢ CH thanh tin 
'hi~u thay ddi tuyen dnh 
~h·u hgp yeu cdu tang 
toc tai t6c di) dl)t cho 
di)ng co. De co chAt 
1l1gng tot hon trong qua 
trinh qua di), gifta kh!'l.u 
DG va kM.u di~u chinh 
toc di) Rw co bi) IQc L. 

Tin hi~u dl)t wd dl)t 
tOi dau vao b(; Rw dl1gc 
so sanh vai tin hi~u w t 

ti l~ vai Mc d(l thl,iC cua 
d¢ng cd nha may phat 
toc Gw . Di~n lip dAu ra 

bi) di~u chinh t6c d¢ Rw 
cho dong d!)t 1(11 (hay 
1(12) vao bQ dieu chinh 

·dong di~n RII (RIz)· 
Dien ap ra nay bj khAu 
h~n che dong Ll h~n 

che 0 dl1ai muc dong 
c\ic d~i cho phep. TIn 
hi~u dong 1<1\ (hay Idz) 
con dl1gc so sanh vai 
tin hi~u tl l~ vai dong 
thl,tc II (hay 12) Illy ra 
tu cAm bien dong CBI] 
(hay CBI2). Tin hi~u ra 
cua bi) RII (hay RI2) 
dl1gc dl)t tai khAu di~u 
kb,ien - xung pha XP I 
(hay XP 2) di~u khien 
bi) BDT] (hay BDT2)· 

Sa d6 di~u khien 
giAm tu th6ng D co 2 
m!,1ch vong : m~ch phAn. 
h6i ch(nh s.d. d. cua 
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dQng co va m~ch 6n dinh dong ki.ch tit. So do chi cho phep giam tit thOng khi di~n 
lip phan ung d~t 0 gia tr~ djnh muc nghla la khi s.d.d cua dl)ng cO E = U dm -
IuRu gift khong d6i. Gia tri nay du'qc du'a vao bl) dieu chlnh s.d.d RE qua tri s6 d*t 
ElI" Khi di~n ap ph an ung eon nM, s.d.d. E cua dQng eo E < Ed thi dau ra cua 
bl) RE eho tin hi~u IKTt.! de' kieh tit dl)ng co. B¢ h~n che LE 18. phan tu phi tuyen 
se h~n che dn hit?u tu'ong ung voi dong klch tit dinh muc cua d¢ng Cel. 

Khi dit?n iLp dOng Cel d~t djnh mue thi s.d.d. E tl1elng ung E > Ed ' di~n ap ra 
cua RE bAt dau giam va dong kich tit d¢ng cel duqc dieu khien boi BDTKT se 
giam, toe de;. D tang tren toe d¢ Cel ban. QUIi trinh giam tit thOng se tiep diE'in cho 

:toi khi toe de;. dl)ng cel tiLng bang tOc dQ d~t CI bQ CH. BQ dieu chlnh s.d.d. RE gift 
s.d.d. d¢ng cel kMng d6i khi thay d6i tu th6ng. Cam bien s.d.d E la CBE co dau 
vao 1a tong d~i s6 cac tfn hi~u ti l~ viii di~n ap phlln ling (qua CBU) vii. dong ph an 
ung, cling la ti l~ voi Bl,lt lip tr~n phan ung (qua CBI), do E = U dm - IuRu' Nhcr 
b¢ ehinh htu CL rna tin hi~u phan hc'Si ve s.d.d. vao be;. RE ehi gift ml)t Cl,tc tinh co 
djnh, khOng phl,l thui)c vito chi~u quay dQng eel. 0 do, no duqc so sanh voi tin hi¢u 
d~t Ed' Tin hi~u ra eua RE, duqc so sanh voi ti.n hi~u phan hoi am ti l~ voi dong 
kich tit IKT . Hi~u 2 tin hi~u do duqe dl)t vao b¢ dieu chinh dong kich ttl RI KT. Tin 
hi$u ra se d~.t Wi khau xung pha XP KT M t~o tin hi~u di~u khiifn BDTKT" Tin hi~u 
phan h6i dong kfch tit duqc lQc hOi be;. lQc LKT" 

Kbi tang toc d¢ dOng eo nha giam tit thong rna gift nguyen gia toc (nhjp di$u 
tiing toc), co thif dA.n Wi qua tai d¢ng Cel, do v~y can phai chinh dinh tin hi$u ra 
cua bi) DG theo hl16"ng giam gia t6c tl l~ voi sl,f giam dong kfch tit. Vi~c nay thl,fC 
hi~n tl,f d¢ng nhb cam bien h~n cM' gia Mc HG. 

o so d6 Mnh 8-24, cac b¢ dii~u ehinh RIp RI2, Rw, RIKT la cae be) dieu ehlnh 
PI, con RE lA I. 

Trong truyen d¢ng di$n hi$n d~i, cac may CNQTN deu sll dl,lng cac bl) bien d6i 
thyristor khOng quan dnh, dieu khien ba.ng cac thiet bi kh6ng tiep diem, tae dQng 
nhanh, e6ng BuAt dillu khien nM. 

5. Dieu chinh toe dO di;lng co truyen di;lng ri~ng re trong 
may CNQTN 

a) D~c dilm cua may can truy~n d¢ng rifJng re : 

M6i trl,lC can dUQe dAn d¢ng bang mOt d¢ng cel rieng. 

Sel do truyen dl)ng rieng re co cac uu diem : 

- Co the nang cao duqc cOng suat truyen de)ng trl,lc can, 

- GjAm m6men qUaD dnh cua eO diu tru:ren dl)ng noi chung, do do nang eao 
duqc trj s6 gia t6c va giam toc, tang dUQc ll,fc ep, toe dQ, nang su§:t. 

- Khong can hQp Mnh rang, do do giltm dugc khoang 5% cong suat toan h¢. 

- KhOng dbi hOi 2 tt1,Ic lam vi~c phAi cO du'ong kinh trv.c thl).t chlnh xac nhu nhau, 

- Hi~n tUQ"ng cong kim lo~i (phoi) thuang hay xay ra, nen lam cho may ho~t 
dl)ng khOng blnh thuong, tl,lt na.ng suilt va co the gay r~n nut trl,lc can. 
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Doi vai may truy~n dt!ng nhom thl hi~n ttlQng trl!n dtlQc kh~c phl,lc nl!'u toc do 
va dtlong kinh 2 trl,lc can gi6ng nhau. D6i vai may truy~n dt!ng ri~ng re thi hien 
ttlQng cong kim lo~i co nhi~u kha nang xay ra hdn. 

Khi nhi~t dt! m~t tren va d1,i"oi khac nhau thl phoi bi cong ve phia mi.it nhi(>t 
dt! thap. Toc d¢ quay cua. 2 trl,lc can khac nhau thl phoi bi cong ve phia trl,lc toe 
d¢ thap. Toc d¢ ngo!;lm phoi cua 2 trl,lc kMng gi6ng nhau gay phl,l tai kMng bang 
nhau. Truc can co phl,l tai l6'n se co toc d¢ thAp va phOi bi cong ve phia trl,lc do. 

Do v~y, trong truyen dong ril!ng re can phai duy tri ti so toc d¢ giua 2 trl,lc 
c'an cr m¢t ph:;tm vi nhlit djnh va phai phan deu phl,l tai (can M.ng ph1,l taO cho 2 
d~ng co. 

Truy~n d¢ng rieng re thl10ng t1ng dl,lng cho cac may can cong suat Ion rna dtlang 
kinh tr1,lc can thtlong Ion hon lOOOmm. 

Cae 8d d6 truyen dOng rieng re cr may CNQTN cung co thl!' ia. h~ F-D, CL-D 
h0i.ie T-D. 

b) H¢ th6ng tru.y"~n d(mg F-D : Trong so d6 nay, vi~c cap di$n cho 2 dOng co 
eo .the' tu 1 may phat hay 2 may phat. 

Khi dung I may phat thl 2 d¢ng co co cung diti!n ap cap nElD toc dO 2 tr1,lc can 
it bi chenh Il;1ch, phl,l tai phan b6 d~u, song cac thanh dAn ph8i rat Ion va Qong 
nga.n m:;tch rAt 16'n, tang t6n hao phl,l. 

Khi dung 2 may phat cap rieng cho tUng d¢ng co thi phai co bi¢n phap san 
bang phl,l tal. each nay thtlong dtlQc dung cr cac may can. 

De dam bao philn ph6i deu phu tAi cho 2 d¢ng co va dam bao quan h~ toc d¢ 
giua chung, cac sO do can bang phI,!. tAi co thli Iii : ho~c can bAng qua dong di~n. 
kfch tu cua may ph at (can ba.ng momen d¢ng co) ho~c cAn ba.ng qua dong di~n kfch 

KT1F KT2F 

MOKO.C8 

+ + 
L----{1FK }----'-----{2FK}--~ 

~F K~ 
'---------1<Df-------~ 
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m"h 8-25. Sd 116 c~n M.ng ph ... tai qua dung kich tlf 
eua may phal. 

til clla d¢ng cd (can ba.ng cOng 
suat dOng co). 

+) So do can Mng phu tiii 
qua dong kich tit may phat : 

Trong so d6 nay (hlnh 8-25) 
hai dQng co keo tt1,lC can ID, 
2D dl1Qc cAp di~n rieng tit 2 
may ph at IF, 2F. Cac may phat 
du'Qc cAp kfch til tu cac may 
phat IFK, 2FK., va IFK, 2FK 
l!;li du'Qc clip kfch tu boi m¢t 
MDKD.FK 

Cau can ba.ng co 4 nhanh 
cau la cac may phat IFK, 2FK 
va cac cu¢n kich til KTIF, KT2F 
cua 2 may phat clip di~n cho 
dOng Cd. Tren dtlong cheo cua 
cau can bAng la may di~n khuech 
d~i cAn bang MDKD.CB. No co 
3 cuOn day kich til 



- KD.CBl va KD CB2 Iii. 2 cUQn san ba.ng phu tai lay di~n ap t,en cac cu¢n bil 
va cu(ln ph\! cua 2 dQng co. Rai cu¢n nay t::to ,8 cac s.t.d ngl19c chi~u nhau. 

- KD.CB3 la cu¢n dieu chinh ti so toc dq cua 2 dong cd, lay hi~u dil!n ap tit 
2 may phat toc noi cung voi 2 truc dqng Cd. 

Khi 2 ph\! tai bang nhau, s.t.d teing cua 2 cuOn KD.CBl va KD.CB2 bang kh6ng, 
MDKD.CB kh6ng pha.t di~n va dong klch tit cua 2 may phat IF, 2F gi6ng nhau, 
cap di~n tip cho 2 dOng co nhu nhau. 

Khi ph\! t:ii mat cAn bang, tong cac s.t.d. cua 2 cuOn KD.CBl va KD.CB2 khac 
kh6ng MDKD.CB philt di~n ap co Cl,tc tinh sao cho dong sinh ,a se lam giam kich 
tit eua may phtit cap di~n cho d(mg Cd dang nang tAi va tang klch tit tua may pha.t 
cap dii;\n cho <.Wng cd dang nhe tai Do do, Jay l~i dUdc SU c§.n bang tai. 

Nhu hinh 8-25, gia thie"t 18. 2D dang n<).ng tJ.i hdn ID Tong s.d.d cua 2 cu¢n 
KD.Clli va KD.Cll2 co chieu huang xuong duai. MDKD.CB se co cUc dnh nhu hlnh 
ve va sinh dong can bAng iell Dong nay tang them kich tit cho may phat IF va 
giam kich tit cho 2F. K~t qua d¢ng Cd ID se ganh bat t:ii cho 2D 

+) Sd do can Mng phu ldi qua dong kich tit dong co 

Trong Sd do nay (hlnh 8-26) cae. cu(ln KD.CBl va KD.CB2 lay di$n ap tit ca.c 
cUQn bU., CU~ITI phu cua d¢ng cO" qua cau chlnh luu M dam bAo gift nguyen chieu 
s.t.d. trong cac cu¢n do khi may can dao chieu. 

Luc ph\! tai can bang thl MDKD.CB khong phat di~n. 

Luc phl,l tai khOng cfin bang thi MDKD.CB phat dien rna cVe dnh co chiou 
huang tang kfch tu cho d¢ng Cd m)ng tai (chAng hl;ln ID) M giam t6c dQ, do do 
giam dong va giam kich tit cho dOng Cd nh~ tai (2D) de tang toe dQ, do do tllng dong. 

+) So d"tJ hi! tru.yen dt,ng rieng r~ dt,ng co tr~c dm may CNQTN : 

+) H¢ thong kich thich may pilat. 

Kt9.C81 

KTlf} 

+ 

FK./D FI'.2tJ 

ffillh 8-26. Sf) do e~n 11Jng phI,! lal qua dong kieh IlJ 
elia dl'mg crl. 

De can bang toc d(l, sa do 
(hlnh 8-27) dung m¢t b¢ can bang 
lam viec do slf. thay d6i dong kich 
tit may phat. Trong h~ thong kich 
tit may phat co 2 cau can bang. 

Cau 1, gam 2 euan kich tit cua 
2 may ph at CKTIF, CKT2F va 2 
di~n tro lR, 2R. DUdng cheo cau 
n6i vao 2 clfc cua may KDCBT 
(cac dong 8 -;- 11) May KDCBT 
dung de' dieu chinh quan h~ toc 
dQ cua 2 dQng cd ID, 2D. May nay 
cO 2 Cu(lO day kfch tu : 

- cU9n dieu chinh KDCB.T 
(d .2), 

- cu¢n phan hoi KDCB .FR 
(d !O). 
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Cu¢n di~u chlnh KDCB.T n6i vao hi~'m dit;!n ap cua 2 may phat t6c glin cung 
tr\lc 2 d¢ng ca. Khi co s1,1 chllnh l~ch toc dt'> giua 2 dt'>ng co, cUQn KDCB.T se co 
dong di¢n ch~y qua. KDCB.T se t~o ra di¢n ap d~t vao ca:u 1 va trong cac cui;in 
day kich til: cua cac may phat co dong Ieb can bi\ng ch~y. Dong nay Be tAng cubng 
dong kfch til: cua may phat dip di~n eho dQng co co toc dQ thap va giAm dong kfch 
til: cua may phat dip di~n cho d¢ng co co t6c d¢ cao. Do v$.y 2 d(:lng co lay l~i toc 

dQ cu. 

Cau 
nhanh 
CKTIF, 

2, gam 4 
cau 

CKT2F, 
: 4R va (3R + 5R). 
.,Dubng cheo cua 
'cau nily la cUQn 
phAn h6i m~m 

M.KDF (cac dong 
8, 13 va 12) cua 
MDKD. F (d.22). 
Nhi~m V\! cua no 
nhll giAi th{ch 0: 
sa del truy~n di;ing 
nhom. 

+) H~ th6ng 
kich tit d¢ng co : 

D~ cAn Mng 
ph\! tAi, sO d6 dung 
mQt bQ cAn bAng 
lam vi¢c do s1,1 
thay d6i dong kfch 
ttl dQng ca. May 
di~n khugch d!;li 
can Mng KDCB.D 
(d.35) nam tr~n 

dubng cheo cua 
cAu can bAng rna 
4 nbanh ca:u 18. GR, 
7R, KTFK2D va. 
KTFKID. 

Khi ph\l tAi 
can hang thi 
KDCB.D ph"' 
di~n ap rna. c1,1e 
tinh eo chieu de 
dong 
bi\ng 
dong 
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lflay phat kieh eho dong cd dang n~ng tai va gialfl dong klch tu ella may phat kich 
eho dong Cd dang nh~ taL Nhu vay, tr~ng thai can btlng phI,! tai se dU<;Ie khoi phuc. 

Nguyen Ii ho~t dong cua cae khau khac ella sd d6 tUdng t1,1 nhu (j sd do truyen 
d¢ng nhom (hinh 8-21). 

c) HI! truy"~n d¢ng thyristor - d6ng co (T - D) 

Hinh 8 - 28 la Sd d6 chu-c nang h(l 'f - D truyon dong may can nong vuong 
quay thuan ngh~eh. 

Phan ung hai dong cd dlln dOng ID, 2D dUQc cap nguon tu cae bO hi@'n doi 
thyri~tor BDTl, BDT2 difiu khilfn ri(l,ng. Cac eu¢n k{ch tu dU9C cap tu cac b¢ kich 
tli thyristor DDTKTi' BDTKTZ . 

H~ thong dam baa di/!u ehinh t6c d¢ a vung tren va duoi toc do Cd M.n nha 
co cae M dOc li).p dieu chinh dong kieh tu va dieu chinh dien tip phan ting. Chung 
c6 che do lam vi$c phan bi~t thea yEm· diu khi tA-ng toc cung nhu khi ham may 

Dij.e bi(ll, Sd d6 nay co sli d\lng m:iu dqng Cd hieu th~ boi cac khau MU va ME. 
DAu ra cua khftu MU lil di(ln ap ti If! voi dong dQng cd con dau ra ella khau ME 
Hl. ty l¢ voi s.d.d dong Cd. Trong m!iu nay, hang 56 thai gian di~n tu T cUa phfin 
ung va hang so thbi gian di$n Cd T rn dllQC chlnh bang gia tri thu'c trong htf! truyen 
dong nUlY crin. Vi trong miu khong co ta.i dOng Cd nen di$n ap thl!C a ph an ung 
cac dong cd lD, 2D t6"i dau vao cua mnu, tin hi$u ra cua MU se ti le v6"i gia tr~ 
thl!C cua thanh phlin dong dQng, con tin hieu cua khau ME se ti l~ vdi gia tr~ thlJc 
eua s.d.d d¢ng cd 

Cac tin hi~u nay, nhu tin hi~u phan h6i, t6"i dau vao ella b¢ dieu chinh dong 
d¢ng III va toi dau van cua bO dieu chinh di(!n ap RU. 

Tin hi~u dil!u khien truyen d¢ng tu bO chi huy CH bang bim d::tp, qua chinh 
hiu nh~y pha NP va khoa kh6ng tiep di(l,'m K (dong khi lam vi(!c) lUi dfiu vao bO 
dieu ehinh ap RU va qua do t6"i b(> dieu chinh dong dqng RI, qua bO di(!u khicn 
xung - pha de' dieu khien cac bQ bien d6i Tl' Tz cap di$n up (tue 16e dO) d6ng cd. 

d be. t6ng ZU' ngoai tin hi(lu ti l~ voi t6ng cac di¢n up. phah ung eua ID, 2D 
truy{\n Wi dau van kh6i miu, con co tin hi~u ti l¢ voi hi~u 2 di~n ap do truyen 
tr1,1e tiE!P vao khoi XP clla Tl va gian ti~p qua khau dao NO vao kh6i XP cua Tz. 

Phsn h6i v{\ dong d6ng dam bao nhjp d¢ tang toe (tuc gia t6c) truy~n dong khi 
gia td d~t thay dOi dOt bien a bO CR. 

Neu dong dong Cd Vl1<;1t qua gill. tri cl,1e d~i cua d~c Hnh vi).n hanh thi se du'Qc 
dieu khien Mi bO tOng II , tae dOng If!n thiet bi ro Ie Re dti rna khoa kh6ng tiep 
diEl'rn K ngling d¢ng cd. 

H~ di/!u khH~n tu th6ng co 2 m~ch vong. Dieu chl.nh ehinh la (1 b¢ dieu chinh 
dong kieh tu RIk rna dAu vao co d~t : 

- tin hi~u gia tr~ dong kich tu djnh muc qua DI k, 

- tin hi~u phan h6i ba.ng nlta tdng cae dong kich tu thl!C a eac euOn KT l' KTz. 

Tin hi~u ra bO Rlk se tbi cac b¢ dieu chinh ap RD. Tu- do, qua cae b<) dieu 
khi€n XP tdi cae b¢ kich tu thyristor TKTl' TKTz. 
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- -, , , 
~l+i~_~_'l ' 

m,.h S - 211. Truy~n ufmg ri~ng ri: m,iy CNOTN dung he T-D. 

Khi may lam vi~c a toe dl? tren toe d¢ cO bAn, tin hi~u van cua b¢ Rlk giAm 
do tin hi~u tu bl? d~t lam yeu til thong Drp qua kh6a kMng tiep die'm KK tai. Kh6a 
KK dong khi di~m tip phan ung d¢ng Cd lren 90% djnh mue. Giam toe tu tMng bj 
giai h~n thea sl,1 h~n chI'!' d:1u ra b(l RI k, We 13. hoi s1,1 d~t trt1O'c cua cae b¢ dieu 
chinh RD. B¢ bien d6i chuc nang Be thl,1C hi~n phan hoi duang ve di¢n lip cua 
TKTJ nha.m giam cllong bue ve diim ap cua TKT1• TKT2 khi giam tll thong va tang 
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cuf1ng huc ve di~n ap khi tang tn thong. Qua trlnh xAy fa phin hoi dUdng dUdC 
kiem tra bai khau bien cluj chilc nang Be vii. khi tu thong t:1ng den gia trj dat 
(djnh muc) thi tin hieu rn cua Be khong can. 

He. 

R 

06 

He2 

II/nil S - 29. 11<;' F - [) CUi! hang I\]-.(j (Anh) lruvi.'n ll(mg mOlY can L-P nong llilo ("hi0u_ 

Vj~c can bang tai giii'a 2 dt)ng Cd thvc hj~n nho cac b¢ RC', II. Qua do, b¢ RIk 
se cho tin hi~u ra ti 1$ vai hi~u cac dong cua cac dOng Cd de' dieu chinh l<;li. Ltic 
nay, cvc dnh tin hi$u vao TKTz bi dao dllu nhb bt) dao NO. 

d) II4 F D kich tit Mng thyristor 

Hinh 8 - 29 eho Sd do truyen dt)ng rieng re may can ep nang quay thu~n nghjch 
do hAng AEG (Anh) ch€ t~o. 

Moi d9ng Cd trong M F.O eo k~nh dieu khien rieng. Tin hieu d~t gia t6c qua 
OG se tnc dt)ng d6ng thai vao ca 2 kenh. 

H(! dieu chinh t6c d¢ co nhieu ml.lch vang : 

- mach vong trong co bo dieu chinh PI la R~ (R~), b(l dieu chinh I la Rj (Hi) 

. va phtm hoi am voi khau vi phdn 0kl (OkZ) ve dong kich tu may phat IF (2F) ; 

- m(lch vong thtl hai ctlng la cac be> dieu chinh tr{m tl.10 cae phan hoi a.m ct1ng 
kcl (keZ ) va mem kml (kmz ) ve dong ph an ling; 

- nweh vong ngoai, thil ba, co b¢ dieu chinh ti I~ R\ (R.1l va b{) dH~u ehl.nh tich 

phlln Rf (R~) de phan hOi am t6c do (qua may phat t6c Gw l, Gwz), 
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Ngoai ra, dAu vao Clla bo dieu chinh dch phan R~ (R~) phili qua khiiu phi tuyen 

PT I (PT 2) M giam gia toc giai han (; toc do tren toc do Cel ban. 

D{i' nang cao do cung dfic tinh Cd clla truycn dong dien, (; dau va~ bl? dieu chinh 
toc d¢ co dua van tin hieu phan hoi dUelng vc dong phan ung, Cac bo dicu chinh 

R: ' R~ con dung d~ h~n ch€ sl! thay d6i m~nh dong phan ung. Chlic nang phl,l cua 

- b· R4 'cac Q l' R~ la h~n ch6 sv thay doi toc dQ va gia trj gioi h<:ln tin hi(m VflO he 

de' dam bao cho he nay lilm viec tin cay, ,xung - pha 

" 

D~ tranh qua ap ph an ling dQng Cd co the xay ra khi thay doi manh tll thong, 

phim hoi am ap d6ng Cd duqc dua tai dAu VilO cua cac bo R~ , R~ Ii'!. han ch€ sl! 

thay d6i toc dQ va gia tr\ gioi h(in tin hi~u vao h~ xung - pha dCi dam bao cho M 
nay lam vi¢c tin coiy. De tranh qua ap phAn ung d¢ng Cel co thit xay ra khi thay 

doi m~nh tu thOng, phan hoi am ap d¢ng Cd dUQC dua tai dau vao eua eae h(l 

R~ , R~. Phan hoi nay qua cac khau ngat N] , N2 ma dau va~ khac la d~o ham cua 

di¢n ap sau khi qua khau vi phan Dul ' D u2 ' 

Qua trinh cfin bang t6c dQ va tai dQng Cd, v~ nguy{!n tile, kMng eo gi khac voi 
Sd do hinh 2 - 28. 6 che do lam vi~c voi toc dQ Ian hdn d~nh mllc thi gia tdc phai 
giam thilp. Di~u do thuc hi~n nha giam nh~p di~u thay d6i tdc dQ dua van b¢ DG 
cac tin hi~u ve toc dQ qua khfiu h~n che gia toc HG 

§ 8.5. TRANG B! DI';:N MAy CAN NONG LIEN T1)C (CNLT) 

1, Oac di<!m cong nghe 

May CNLT co nhieu hop can chi quay thea mQt chieu va di,it noi tiep nhau. 
Ph(ii dUde can cung mot ilic qua Ian IUdt cac hop can. 

May CNLT co nhh~u kieu lo;;ti voi nhi~m v~ can khae nhau 

- May can phoi chuan bj : de' t~o phoi cho cac may can khac nhu : can phan 
lo~i, ean dliy, can ong.. DAy la may can ph6i vuong tU 300 xuong (55 + 150)mm. 
No co the' gam nhieu nhom hQp can voi cac duang kinh trl,lc khac nhau. Toc d(l 
can (5 + 6) m/s. 

- May can Him (hay can la) : dung can cae phoi det thanh bang tMp r¢ng tu 
(500 + 2300)mm, day (0,8 + 20)mm. Ph6i co the' ni;j.ng toi 45T" Toc dQ can 30m/s 
va nang suat co the' d<:lt 6,000.000T/nam May can tam co 2 nh6m h¢p ean nhom 
can tho va nh6m can tinh. 

, 
May can Ii co thCi la lien tl,lC (neu ph6i di lfin IUQt tu hQp can nay sang h¢p 

can khac mQt cach lilln tl,lc) hoi;j.c nua lien tl,lc (neu phOi dUQc can di can l<:l-i a hQp 
can nay rai moi qua Mp can khac). 

- May can phan IO<:li fiH da d~ng ve th~ IO<:l-i Thanh pham la cac chung IO<:l-i 
thep khac nhau vi! hinh dang, kich thl1oc, 

- May cin day san ph am la day thep (5 + 10)mm. 
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- May can ong ; cd the la can nhiin (d~' dam bao kfch thttac ngaal cua 6ng), 
can dat (de khu sJ,t kh6ng d6ng deu duang kfnh, lam nhan m~t trang va m!).t ngoai 
cua 6ng), can tdp hay chu6t (de thu nha duang kinh 6ng). 

Di'! hie'u v~ mOt day chuylln tr~n may CNLT, ta xet qua c6ng ngM may can la : 

Ph6i det dUQc nung trang 16 nung d€n (1150 -;.. 1280)oC va chuyen tbi b:lng Ian 
thu nh,(in, Wi h()p can tho cd trl,lc thAng dang. d day ph6i duqc danh vay (ri do nung 
nong) va duqc djnh kich thuac chuiin ve chieu r('lng. Sau dd, bAng Ian lam vi~c dua 
ph6i Wi h()p can thO cua may danh yay de ti€p tl,lC danh Yay va can ep giam kfch 
thuac chieu day dll"n 25')f, kich thubc ban diiu. Ti€p thea, ph6i dU<;lc chuyen tai h('lp dn 
vl.ln nang dao chieu 4 trt,lC (2 trl,lc lam vililc, 2 trl,lc tJ,ta) d~ can di, can l<:Ii til 3 -;.. !) 

. Ian vA cho ra ph6i thep dAy (20 + 35) mm. Sau do, duqc b:lng Ian trung gian chuye'n 
't6i may cAt bay de cat bavia. Cuoi clIng, chuyen t6i nhOm hOp can tinh cd 6 -;- 8 hOp 
can 4 tr\lc quay m¢t chieu de' can Mn tl,lC Tru6c khi k€t thuc can tinh, bang thcp 
ll,li dUQc cat bavia va ra khoi nhom hOp can tinh thi dUQc bAng IAn (da.i Wi 200m) 
chuye'n vao may quffn de quan va.o cac rul6. Trong khi chuyen tr~n bang Ian vao may 
guiln, kim lo~i duqc thOi lam l?nh xu6ng nhi~t d¢ cAn de qwln. 

May CNLT co d~c diem la ; 

- Toc d¢ can caa n~n n!lng suat caa. 

- Qua cac Ian can, kim lo~i chua nguOi nhieu nen chat lUQng san pham t6t, 
tu6i th9 trl,lc can caa han, giam dUQc su.1t tii§u haa nAng luqng. 

- May lam vi~c voi toc dO caa nlln hay xu.1t hi~n phl,l Uti xung. 

- Kim IO!,li can tr~n nhieu h¢p can clIng m('lt luc n~n giii'a cac h('lp can ph.?ti co 
m6i lien M ch~t che ve t6c dO. 

a) Di~u ki(!n dij.c trung. Dieu ki~n d!).c trung cho can Mn tl,lC III kh6i lU<;lng ph6i 
qua cac h¢p can trong 1 dan vi thai gian la kh6ng d6i (hlnh 8 - 30) : 

F,Vj = const (8-35) 

trang dd : 

F j - ti€t di~n pMi trttoc hic vao hOp can thu i, 

Vj - tdc d¢ phoi truoc luc vila h9p can thu. i. 

Neu kh6ng dAm baa dieu ki~n (8-35) thl xAy ra hi~n tuQng : 

- can nen (ep) : Khi khoi Iugng ph6i ra cua 1 hOp can nha han kh6i lUQ"ng 
phOi taL 

- can keo (cAng) : Khi kh6i 
lUl;mg phOi ra cua 1 hOp can Ion 
han kh6i luqng ph6i Wi. 

Do cd 81,1" VUQt truac (xern 
§ 8.2) nen t6c dO phOi ra kh6i 
trl,lc la : 

w,D 

2 
(1 + s) 

Fj'lj _ .. ' 

Hi"" S - 30. Can lien tvc 3 h~p cfm. 
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trong dd : VI' WI' D - la toc d¢ dai, 
t6c d¢ goc, duang kinh cua truc can ; 9 -

d<J vt1<;lt trliac (xern §8.2 

Va dH~u ki~n dl)C tntng (8 - 35) co 
the viet: 

FD wI (1 + s) = const (8-36) 

( IJ ilJ 

Vai 2 h¢p di.n lien ti~p (hlnh 8 - 31 ) 
ta co /nnh II - .11. C:on II) un oi lM v6ng 

FJDJw J (1 + 9 1) = F1D1w 1 (1 + sl) 

Neu D J = D z = D thi ta co : 

= 

trong dci 

(8-38) 

gQi it'J. h~ 96 keo ; 

b) Cac chi! dt) can. Hai hOp can lien 
tilp thlla mdn dieu ki¢n (8-37) tid phai 
kMng chiu cang hay nen. Do la. trq.ng tluii 

can tlf. do. Truon.g hqp n.a.y vrl = vv1' 

V-, , 

= b (8 - 37) 

(f) IZ! 

+ w, w2 

+ ,\-, ~" 
''rz 

Khi ph6i co tiet di~n nha, co the gilta 
2 hl;lp can co d(l v6ng nao do rna neu db 
vang ouy trl su6t qua trlnh can thi chi' 
d¢ clin vlin Ja ch~ d(l t\1 do. Ta vAn cd 
v rl = Vy1 (hlnh 8 - 32). ffllth II - .12 . C;in H,I Ull co U~ v6ng. 

Bay gia, n~u gilt wI = const rna tang w 2 thl pMi se chin rn¢t I\1C co.ng. Lt,tc 
nay co xu hullng tang t6c d(l ra vrl 0 b(lp can (1) va giarn t6c d¢ vao Vy2 0 b(lp 
can (2). 

Neu giii' WI = const rna giarn w 2 thi pMi se ch~u mOt i\1c nen. Lt,tc nay cd xu 
hUo-ng giarn t6c d(l ra vrl i'J Mp can (1) va ta.ng t6c d(l vao vv2 a h¢p can (2) 

Khi DI = D1 (d1.1Ong kinh trl,lc can 2 h(lp can gi6ng nhau) thl It,tc cang hay nen 
xac djnh hoi bi~'u thu-c : 

T 
(J - 1)(1 + 51) 

1 + 9 1 
(1+J1+S2)~ 

trong dci : 
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b - ti s6 thay d6i t6c d¢ hOp can (2) 

(8 - 39) 



o = 

w' 2 - toe d~ h<)p can (2) sau khi thay d6i. 

Tit do ta th.1y : tuy toe d(l quay gilill cae hOp crin, co the co cae ch6 dO (trang 
thai) can khac nhau. 

- Can tv do o = 1, T = 0 

w2 1 + sl 
- Can keo (can can g) 0 > 1, T > 0 va > , 

wI 1 + " 
(0 I. ht? so keo cang) 

w2 1 + 51 
- Can nen (can ep) 0 < 1, T < 0 v' - = , 

wI 1 + " 
(0 ill h(> s6 nen ep) 

a ch€ d¢ can keo, m5men dOng cd truy~n dqng hQp can (2) se tang : 

D2 
Mz=Moz+TT 

con cua d(>ng cd truytln d(lng h(lp can (1) se gilim 

DI 
M! = Mol - T 2 

trong do : Mol ' Mol ill mOmen cua 2 d¢ng co do a ch€ d¢ can tl,1 do. 

Neu d'!,c tinh cua 2 dOng co m{!m thi do Ml ta.ng , t6c dO om s('! giarn nhanh 

va do M, giArn, toe d¢ DDl se tang nhanh. Tli do hl.lD ch€ dl1QC 81,1 ta.ng h1e cang 

T. M~t khac, trvc can co bien dl.lng dim h6i khi can n~n neu dOng co D1 co d~c 
dnh mem thl !uc m6men giam, bien dl.lng dan h6i cua trvc h¢p can (1) cling giArn. 
Dieu do lAm ta.ng hIe ep cua tr\lc l~n phOi, giAm nha ti~t di~n phOi b) can, tang 
duc;1C t6c d¢ ra vrl . K~t qua cl1ng hl;ln ch€ th@m h!c ca.ng T. 

V~y, d~c tinh mem clla dOng co la m¢t y~u t6 de tl,t My ll;li cAn bAng trong can 
kl~o, song chua dap ung duc;1C y@u criu cua may CNLT nen van cAn co cac sa d6 
dieu chinh. 

a ch€ d¢ can nen, phOi giUa 2 hop can co dQ vOng. D¢ vOng nAy luOn thay ddi 
trong qua trinh can, song khOng duc;1c qua mOt giai h~n cho phep. Vi~c dieu chinh 
dO vOng nay trong may CNLT co the th1!C hi~n ba.ng tay (khi t6c d¢ can nha) hay 
tI,t dQng (khi t6c d¢ can Ian). 

Neu ph6i dai L duc;1c can vai t6c dQ v 
L 

t = - hay 
v 

thi thOi gian 
~L ' 

t =­
~v 

can 1 ph6i Ja : 

6. L lit chi~u dai doan vOng them, 6.v Is dao dQng t6c dO gWa 2 h¢p can. 

Suy ra 
~v 

~1 = L-
v 

(8 - 40) 
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nghia Iii, chil~u dai pM.n vong them ti l(l vdi d¢ dai ph6i va va d¢ thay dOi tuang 
d6i cua t6e do ean. 

e) Phu tdi J:ung. Trong may CNLT, do m6i quan hQ chi),t eFte v{! toc d() giua 
cae h¢p can ma khi thay d6i se hIm thay dOi chtr d¢ ean (da xet tren) n~n ph1,l tAi 
xung eo y nghia quan trong. 

Khi h¢p can ngo~m ph6i s6 xu1t hi~n tai xung lam toc d!) d¢ng ca b~ giam 
m~nh. Dae dnh qua d¢ cua tOe d¢ va dong d¢ng cd bien dQng. Bien d¢ng nay phl,l 
thuqc ti 56 gifta hang 56 thai gian cd 
di~n Ted clla he truyen d()ng va hA.ng ~ <1 
s6 thai gian di{m tu mach phan !lng 

Ted ~ 
d(mg cd Tli la -

T, 

Ve Ii thuyet, (hinh 8 - 33) ta da 
biel daa d()ng xay ra khi 

Ted 

4T, 
< 1 

nghla 13 khi Ted < 4T
lI

. 

t 
• o 

m"h 8 - 33. ChC dO ean (,'Ii rung. 

Vi ml.l-ch di~n cam nfln khi co xung ph1,l tai thi dong di~n thay dOi chl),m pha 
hdn (hlnh 8 - 34). 

Trang khaAng thai gian (to + tl ) 
thi dong dOng cd nha han dong tai dnh 
Ie' t6c dO d¢ng ca giAm da:n. 

Trang khoang thai gian (t l + t2 ) 
thi dong d¢ng ca Ian hdn dong tai dnh 
Ie. t6c dO dOng ca ta.ng dan .... 

Nhu hinh 8 - 34, ~wd la d¢ giAm 
t6e dQ ~we Ia dq giAm t6e tlnh, we la 

toc dO 6'n djnh. 

Khi co tai xUng, t6c d¢ dOng Cd a 
che dO qua dO dt1~c xac d~nh thea dl)c 
dnh dOng ca ed xet den Sl,lt ap do cam 
khang tren mliich phan dng nen 

dT, 
U-I~Il-Llldt 

k 

vai k la M s6. 

w 
w, t--'l\ 

i 

Ie 

I, 

I, 

ffl"h 8 - 34. 

~ t 

I, f, fJ 
/ 

SI,I eh.\l.m ph!!. eua dong di¢n Irong tnldng 

ho;)p phI,! tai xung. 

Vi luc co tAi xung 
dT, 

L dt Ian nl'ln /luI d cllng UIO. 

Vlli may CNLT, khi ph6i va~ may, Ian IUQ't qua cae h¢p can, daa dOng do tM 
xung hie ngo?m ph6i cua cae hOp can cd th~ phS. va s~ cAn bAng toe dO giua eac 
hOp can, gAy ra san pham kern vA thl),m chi pM. hong ch~ dO ca.n cua may. 
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Hl1lu qua tren co thg th!iy 
ro khi xem xet qua tdnh ngol;lm 
phbi cua 2 hQp can lien tiep 
(hlnh 8 - 35). Tl;li thbi didm t]> 
phbi tai hi?p can (1). Do ngol;lm 
pMi, toc dQ dong Cd Dl giam va 
dao dOng. Tl;li thbi diem t2, phoi 
toi h¢p can (2). Do ngol;lm ph6i, 
t6c de) d.,ng Cd D2 giam va dao 
1:IOng. K€t quA, trong khoang thbi 
s!an (t 2 + t), idc de) w 2 > w" 
ltic T > O. Trong khoang thbi 
gian (t3 + t 4) t6c d~ (.:12 < wi' 

IlJC T < 0 v.v ... Nhu v{l.y, che d¢ 
can ph6i hi thay d6i, luc thl cAn 
keo, Wc thl can nen ... 

M¢t van d~ nua din de c~p 

(2 ) 

, --, -,-. ..--+;f: 
, , 

I no: , T<O , 

Ifj"h lJ-3.'i. lJieu dO quan he It'ic dO eua 2 hOp din lien liep 
khi ngo:;tm pMi. 

a da.y Ia voi dong Cd co dl).c dnh m~m thi bii'!n dOng t6c de) cang IOn dAn den bii'!n 
dc;mg IlJC T Ibn, do do, khong nl!n dung d¢ng Cd co d~c dnh Cd qua m~m. 

Tom ll;li : a may CNLT can dap I1ng yl!u cliu Cd ban la duy trl mOt ti 86 t6c 
d6 nhat dinh giua cac hOp can va di~u chinh dligc t6c dO dOng cd thea yeu cliu cua 
<!hi'! d¢ can. 

2. Dieu chinh tiSc d{) dOng ca trong may CNL T 
Yeu d.u chung cho ditlu chlnh t6c dO trong mAy CNLT Ia 

- Duy trl. dugc mOt toc dO ung voi ,nQt chi'! dO can nh!\m dam bao quan M t6c 
de) gii1a cac hOp can; 

- Co di.ic tlnh qua d¢ tot luc ngol;lm ph6i nghla Ia !uc do co d~ 81,lt t6c nM, 
thbi gian ph\lC h6i toc d¢ ngA.n. 

May CNLT cd nhjtlu he)p can. Vi~c cap di~n cho phlln I1ng d¢ng Cd va cho ml;lch 
klch ttt dong Cd a cac hOp can co thd ttt m¢t ngu6n chung hay ttt nhh~u ngu6n 
~ __ ~_.~_~~q~~~_.Bd __ ~~ 
nay vl nhung Iy do : 

- dam hAa thbi gian ph\lc h6i t6c d¢ nhanh han khi co xung ph\l tai, 

- phl;lm vi diell chlnh t6c d¢ rOng va cho phep dieu chlnh 2 vung. 

Phudng phap nay co the th1!C hi(!n nhb h~ F - D, CL- D hay T - D. 

Vi~c di€lu chinh toc d¢ dOng Cd trong may CNLT thl,ic hi~n chu yeu thea 2 cach 
dieu chinh dOc 1I.1p (giu nguyen dil)n ap pht'in ung ma di~u chlnh t6c dO qua thay .d6i 
ttt thong) va di~u chlnh tdc d¢ qua thay d6i ttt thOng tuy thea di~n ap phdn I1ng. 

3. Sa do dieu khh~n may CNL T can la kh6 rOng 
Nhu da de c~p, may can Ia cung lit may thuc)c nhom CNLT. 

May can la kh6 rQng co 2 IOl;li : can mong (du{.li 4mm) vii. can dil.y (4 + 20)mm. 
ThOng 56 chlnh cua may can nay lit dlibng kfnh tr\lc can dnh thea mm May can 
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Ia co th~ lit can li~n t\lC hay nua lien t\lc. Trong may can mh lien t1,lc, nhom hOP 
can th6 III dao nhieu con nhom hOp can tinh lit lien t1,lC (nhom hOp can tinh cua 
mqi lo:;ti may can lu6n lit can lil!n t\lc). 

May can kh6 rOng yeu cdu di~n mlng tieu th1,l rfit Ion. T6ng c6ng sufit cac dqng 
Cd truy€ln dOng chfnh cua may can hi nong kh6 rqng hi~n d~i (14 Mp can) co the 
d~t toi 122.000kW. S6 h1Qng cac dOng Cd (mqt chieu va xoay chieu) su d\lng trl!n 
may can la rdt lOn, toi 2000 va hdn. 

D~n dOng h9P can tUng dung la 2 d(>ng CO khong d6ng hq long soc cong sufit 630kW 
(dAn d/)ng rieng re) t6c dO 36Ovglph, di~n ap 6kV. Dung dOng co d6ng bq la kMng hQp 
Ii vi c!1n Mng tAi giua cac dOng co dan dOng tr1,lc tnii va phai nit phuc tl;lP. 

DAn d(>ng hOp can tM may danh vay co tr\lc can nAm ngang la dOng cd d6ng 
bq c6ng suat 5000kW, toc d(l 100vg!ph, di~n ap 10kV. 

Truyen dOng cac h/)p can the. dao chieu doi hOi chi! dO mCl may, tang toc, dao 
chieu va ham ri~ng nen cdn h~ dieu khi~n tot. Do v~y, dAn d('Jng cAc hqp can tho 
co tr\lc nAm ngang cling nhu thfing dung Ii'! dOng co m/)t chi€lu c6ng suilt 6000 kW 
tro len (cho tr1,lc nam ngang) va 1000 +- 3000 kW (cho trl.).c thling dung). Truy€ln 
dOng cac tr1,lc n!lm ngang la riEmg re d~ nang cao cOng sudt, ll,lc ep, holm thi~n d~c 
Hnh dOng hqc' cua truyen dOng, do d6 n§.ng cao dU'QC nang sucH, 

D6i voi nhom hOp can Hnh (can lien tt,lc), M tl,t dOng dieu ch1nh phai tv dqng 
di€lu chinh dU'Qc toc dq cua cac h/)p can, suc ca.ng giua cac hqp can, dq day bang 
thep, nhi(!t d('J b!1ng tbep .. 

UOt J -;- lo.fr:V 
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2K.T tKT 

ffillh 8 - 16. So dO chuc nAng he dl6i chinh t6c dO may dm 13 gui.i ro'ng_ 
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Hinh 8-36 la sd do chuc nang he dieu chinh t6c dO Mp can tinh cua may can 
Iii khci rqng. H~ truyen dQng ri~ng I'e, dung thyristor co dao chidu. Phdn ung cac 
dQng Cd 1D, 2D dllqc dp di~n til bi) bien ddi thyristor BBDT theo Sd do 12 pha 
chit th~p. Cac cu(>n kich til ella 2 di)ng Cd 1KT, 2KT dvoc cap tu bi) cap kich til 

chung TKT" 

Toc d5 hOp can duqc cha thea 2 di~n lip : U d1 xlic dinh dO Ian t6c dO 0 che d6 
chinh dinh may va Ud2 Iii. di~n ap ra cua bO d~t gia toc DC, xlic djnh muc di) tang 
tdc d¢ Clla hi)p can thea guy luat tuyen tinh. BQ DC nh~n tin hi(iu tll ba chi huy 
Cl;I. Rai tin hi{lu Udj va V d2 dUQc c(lng trong b¢ khuech d:;ti KD rna di~n ap dau 

ra xac djnh toc dO lam vi~c clla hop can a moi thai die'm, 

Dau vaa clla b¢ nhan BN 1ft tin hi(iU I'a cua b6 khuech d~i KD va tin hi$u dieu 
khicn UK tUdng ung voi d(l ep thvc te va dut;1c xac djnh boi cac thOng s6 can. 

Tin hi~u I'a ella BN 1ft tin hi~u d~t toe dQ lam vi~c wd cho may qua W~p didm 
(da dong) clla khoa K tOi dAu vao bt;. dieu chinh Mc dO R"" r6i qua bi) dieu chinh 
dong RI tac dong Um cac h~ dieu khien xung pha ch:;ty thu~n (XPT) va ch~y ngudc 
(XPN) de' dieu khi~n cac thyristor tlldng ung trang bi) bien doi BBDT. 

Dien ap I'a ella bi) RaJ bj gioi h:~l0 boi kh5u hf;ln che dong LI voi da Ion tu'dng 

ung voi dong cVc d~i cho phep qua philn ung dOng cd, Ph an hOi toc d(l di)ng Cd 
dU£;le thvc hi~n qua may phat toc G",. Sd d6 dieu chlnh toc db tren 2 vung : Toc 
dO eao hon toc db Cd ban duqc dieu chinh bang sV thay ddi tll th6ng dOng Cd. Vi1;!C 
c1i~u chinh dut;1c thuc hi(!n theo nguyen tac phl,l thu6c voi duy tI'I suc di~n dong ED 
la khong ddi nha bO dieu chinh dong kich tll RIk, Suc di~n dOng di)ng cd dUQe kiem 

tra bai b(l cam bien di$n lip CBU. Khi s.d.'d. d:;tt tI'j s6 d~t Ed a bO d~t DE, bi) dii~u 

ehlnh RE tac dong qua ph1n ttt hf;ln che dong LIk tOi bo dieu chinh dong kich tu 
RIk de' baa dam dong kich ttt yeu cau 

Khi ean het phoi, di~n ap d~t Ud2 til: bi) CR giam xuong, khoa K rna de dua 

b¢ d:tt hfllll DR vao lam vi~c, ttt do tac di)ng qua Rw' LI, RI tai bi) XPN ch~y nguqc 

de dua nhom dao cua b() bien doi T vaa lam vi~c, dam baa hAm dtmg Cd den t6c 
d¢ chinh djnh. Nhtp dO ham dllQc xac djnh bOi toe dO thay ddi di~n ap a dAu VaG 
bi) RI nha b(l DR. 

§8.6. TRANG BI D1f:N MAY CAN NGU(lI 

1. Khai ni~m va cong nghe can nguoi va dac diem may can nguoi 
(eNg) 

Yeu dlu ve thEip Iii mong chat IUdng cao lien tuc nang caa trong ua ca cac IInh 
vVc cua nen kinh te quae dan. Cac may can nong khong the eha I'a cac san phffm 
thep la mong chat ludng caa nham thoa man cac cang nghe go, d~p ... Ly do la can 
nong se tao cac lOp vay nen khbng dap ung dllQc di) mong la thep mong mu6n va 
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d nhi~t dQ cao, cAu truc kim 10l,\i cung kh6ng th6a mAn d\1Q'c cac yeu cAu v~ cO h9C 
cua thep. Vl thE!', phai tiE!'n hanh can nguOi thep mongo 

QUi trlnh c6ng ngM CNg g6m cac buck SIlU : danh sl,\ch be ml)t ph6i (danh vay, 
tay ri) ; can nguC)i ; gia cong nhi~t (u) d~ xE!'p 11,\1 cllu truc kim 10l,\i ; can bd sung 
sau khi u vi'Ji 11)c ep nh6 (can luy~n) va cac cong vi~c ket thlic (chinh, cAt bavis, 
xep, m~ thi& (n~u clin) v.v ... ). 

, 3 , • 7 

, '" ,\ 
, __ J U 

IfIl'CtlA§ 

N°, 

9 9 

" 13 
8 , 

" 

1. 

W~ 

Hi"h 8-37. Sd d6 ce>og nghe may litn h(.lp llim sl.Ich b:1ng thep. 

Cac may CNg cling chia ra : can lien tl,lC vll cin quay thu~n nghich. 

Ta x{it mQt dAy chuy~n v~ can nguQi. 

HifcOfl§ 
N°, 

Sau khi can nang, cac rul6 thep nong d\1Q'C d\1a ttl philn X\1{Jng can nong sang 
cac phan X\1dng can ngu.,i. 0 dAy, cac rul6 thep duQ'c d~ nguC)i ttl 2,5 den 3,5 nglly 
demo Tr\1{Jc do, cac rul6 con COD d\1c;JC hlln ghep d~ cu6n vao rul0 to gilip cho can 
ngu(ii lien t\1C co nAng suAt cao hOn. Sau do cac bAng thep qua may danh vAy va 
can luy~n vCli 11)C ep nM d~ Uiy co cac vAy vA rl rei vao dAy chuy€!n tiiy rl bang 
axit. 0 m:iy da.nh vay, brmg tMp d\1c;Jc ut'Sn di ut'Sn 1I;li nhieu llin qua cac con Ian 
d\1bng kinh nh6, r6i d\1Q'c c:in ep l\:fC nM voi keo cAng 2 phis d~ pha n6t ca.c vay 
cung. Sau khi My sl,lch, cAt bavia vll thAm dAU, cac bAng thep 11,l1 d\1Q'c cuOn vao 
rula va. xE!'p vao kho. 

Hinh 8-37 III sO d6 c6ng ngM may lien hQ'p la.m sl,lch b!\ng thep g6m 3 phAn 
cua dAy chuyen : dliu, gilla vll cut'Si. 
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Pba:n dl1u day chuy~n co : tI1,lC thao ru16 1, may danb vAy 2, cac can IAn keo 
cua may danh yay 3, may nAn 4, may bdn 5 (hAn n6i cac bAng cua 2 + 3 rulO l(l,i 
vai nhau), may cAt bavia 6, cac can IAn keo 7, h6 cong chua tbep s6 N~1. 

Pha.n giua co : cac can lltn keo 8 ; hl)p can ep I\!c nha 9, cac can lltn keo 10, 
11, M tay 12, cac con Ian keo 13 vA h6 cong chua thep 'So N~. Trang bg ta:y 12 
con co cAm bii!n dl) Yang 14 dl)t trong lap lot day bg de' giup cho vi~c di~u chtnh 
tl,t dqng dl) Yang bling tMp trong bg nhlkm dAm bAo dl) ng~p sdu clin thigt khi ta:y 
cac bang thep 

Pha:n cu6i day chuy~n co : cac con llin keo 15, dao cAt dIa 16, dao xen mep 
17, cae con Ian nAn 18, cac can llin da 19 va tr1,lc quan rulo 20. 

Qua day chuy~n lAm s~ch, thep Iii cUl)n dUQc dua vao may can ngul)i. Mliy can 
nguqi lif!n t1,lC co nhi~u Mp can n6i tii!p (3, 4, 5 vA 6 hi)p). Cae hi)p can co s6 tI1,lC 
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Hl,.h 8-38, Gian dd mllmen mot hOp can nguOi ZSOO cO 4 tl1,lc. 
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la 4(2 tr~c lam VleC, 2 tT~C tua) ha~c nhieu han. Ly da nhUlu trl:lc la khi can ba.ng 
thep co do day III h thi duong kinh tr\lc kh6ng the Ion han (1000 -;-. 2000)h. Vi dl,l 
nhu, can b!1ng thep day O,lmm thi duang klnh truc can chi la 100 -;-. 200mm. T~c 
duong kinh nha se de b~ bien d~ng dan hoi (cang trl:lc) nen phAi tang them cac tr~c 
tva d@ dam baa II!C .ep. I-Ilnh 8-38 cho gian cl6 cac momen 0 m9t hqp can nguqi 2500 
cd 4 trl:lc (2 tr\lc lam vi(lc duong kinh 500mm va 2 trl:lc tl!a duong kinh 1500mm). 

Hlnh 8-39 cha cac ung ll!c tren cac trl,lc 0 may can ngu¢i 20 trl:lc 55 x 100 
x 75 x 300/1500. 

Cac may can li~n tuc nhieu t~c co nhieu uu diem nhung ket cau c6ng kenh, 
phuc t~p, gay khd khan cha baa duong nen khi can can cac bang tMp mong, nguai 
ta dung may can nguQi quay thu{ln ngh~ch de can nhieu lfin toi dQ mong d.n thie"t. 

I 
~ 

Tli-
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mrlh 8-39. (Jng Iljc [rCn die tn)c <'I may can ngu()i 20 [n)L 

M¢t h9P can nguqi thui;i.n nghjch thuong kern thea trl:lc thao va trl:lc qUlIn. Hinh 
8-40 la sa d6 may can ngu¢i lien t\lC 4 hqp can (hlnh 8-40a) va may can ngu(li 1 
hQp can quay thua.n nghjch (hinh 8-40b). 

Ttl" cong ngh~ tren, ta thfiy d~c diem cua may CNg lien t\lC la bang thep dU<;lc 
can dong thai tren nhieu h9p can m9t Mc nen din phai di~u chinh va ph6i h<;lp 
chinh xic vEl t6c do gif1a cac hQp can, giua hqp can dAu va trl,lC tha~, gif1a h9p can 
cuoi va trl!c quAn. May thuong lam vi~c ache d¢ can ca.ng va can dam bao 1uc 
ca.ng thea yim cau. H¢p can 1:1 lo~i co nhieu trl!c. Nang suat may cao. 
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Diiic diem may CXg 
quay thu~n ngh~ch Iii. 
din dU'<;lC cac bllng thep 
,lit mong, de dieu chlnh 
t6c dO thea y{Ju cau 
c6ng ngh~ (vi chi cd 1 
h¢p can) nhU'ng sau 
mot Hin can, khi daa 
thieu I~i phai dieu 
u,hinh khaang each giua 
2 t'\lC lam vi~c nl!n t6c 
dO can trung blnh thAp. 

2. Yeu 
, 

cau 
trang bi dien cho 
may eNg 

2 3 

"I 

6 7 

b) 

Hi"h 8-40. So d6 may can nguOi ]i{'n lI,lc (a) va quay thu",n nghjch (b) 

Yeu cau chung cha 
cac may CNg (lien t\lC va 
quay thu<:\n ngh!ch) lil : 

- duy tri suc cang 

I - Truc Ihim . 2 - H~p can : 3 - Thiel bj do chi&! day : 4 - ThIel bj 
kco c;'ing ; 5 - Thl6 bi do siic c;'ing : 6 - Thi6 bj cp levc : 7 - Tn,lc qu!l:n. 

co d~nh cua bang tbep giua cac hOp can, giua hOp 
a m9i che d¢ lam vi~c (6n dinh va qua d¢), 

can voi tr\lc thaa ha(\c tt"\lC qul1n 

- ph~m vi dieu ehinh toe d(l tU'elng doi r(lng : 10/1 ha(\c hCJn, 

cd the dieu ehlnh dong thOi ha$c rieng re cac hOp can, 

ham va mo may em, 

- thai gian qua trlnh qua dO ng!n, 

- lam vi~c tin c~y, chfnh xac. 
D6i voi may CNg lien t\lC Me dO caa cOn yeu eau dieu chinh treln trong m¢t dai 

rOng (50 + 100) : 1 tu toc dO bO (0,5m/s + 1m/s) d~n t6c d¢ lam vi~c cvc d~i (han 
100m/s). May can thuan nghich can dieu chinh t6c dO trong ph~m vi 1mls + 15m/s. 

D¢ng ea t,uy~n d¢ng may can lien t\lC th11ang lil d¢ng Cd m¢t chieu kieh tu d¢c 
I~p. Dillu eMnh tu thong trang dM (2 + 3) : 1 (d6i vdi may lien tl,lc) va (3 + 4) : 1 
(d6i voi may quay thu!;\n nghjch). 

Cac M truyen d¢ng cd the la F-D, CL - D va T - D. H~ thong dip di~n cha 
d¢ng cel cd the Ia chung (hlnh 8-41a), chung cd may phat ph\l (hinh 8-41b) ha~c 
rieng cha tung d¢ng ca (hlnh 8-41c) hay cha m¢t nh6m dOng cel (hlnh 8-41d). 

PhU'ang phap cap di~n chung tuy ell dl,lng it may phat nhU'ng cd nh11<;lc diem la 
khd thay ddi di(!n tip eha tung dOng ca nlln kh6 6n djnh suc ea.ng. Da v~y chi dung 
a may can cong suat nM, t6c d¢ thAp, na.ng suat thl1p. 

PhU'ang phap cAp di(!n chung cd may phat ph1,l. (may phat di~n ap thAp nhung 
dong Ion tUelng ung voi dOng Cel) th11bng dung a may can luy~n clin t6c d¢ caa 
nhung na.ng suat thap. 
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Hi,.,. 8-41. Ciie phuong philp cap di~n cho ll(mg C{l. 

Phudng phap dip ri£!ng d~ thay d6'i di~n ap phan ung dOng Cd, rna r(lng dllc;'lC 
ph~m vi di~u chlnh t6c d¢ dOc l~p, tac dOng nhanh, duy tri cae t6c dO chtnh xlic 
nhllng 86 thi~t bj Ion. 

3. oillu chinh t6c <19 <19n9 co trong hop can may eNg 

D{!' 5n dinh It,1c ca.ng bang thep giua cae h¢p can a mQi ch~ dl) lam vi~c (5n 
dinh vA qua d¢), t6c d¢ giUa cae hl,'lp can phAi thoa maD di('!u ki~n 

= = (8-41) 

trong d6 

Wi - t6c de) hl;.p CaD thu i ; 

wphl - t6c dl) phl,l th~m cua Mp can tht1 i. 

Ta xet m¢t sa do (hinh 8-42) 111m vi~c thoa man dH~u ki~n (8-41). Sa do dung 
h~ F-D vii. cac may di~n quay khac. 

Klch tit cho may phat F CUR sd d6 F - D dUde clip boi may phat FKT va co 
tMm may phAt ph\l Iii MDKD.KP. May phat kich tu phl,l MDKD.KP co 4 CU(lD dieu 
khi€n (cae cu¢n kich tit) : 

- CD.KP IA cuOn chu d~o, dip tu ngu6n dl,'lc Hlp, 

- A.KP Iii cUC:m ph:ln h6i Am di~n ap (cua chinh MDKD.KP), 

- M.KP Is cuc;.n phAn h6i m~m di(\n lip, 

- DC.KP ill cu¢n di~u chtnh. 

CUQn di~u chinh DC.KP n6i ngay trong m~ch pMn h6i !lm di~n ap eua may 
phat F v!l n6i ngu:Qc Val mc;.t di(\n ap so sanh Uss cll'p tU may phat m~u FM va di~n 

tip eua may di~n khu/!ch d~i bu 2KD. 
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Ill .. " 8-42. S(\ lit, di6.t chinh loc d~ d<)ng co trong MCNgLT 

Klch tu may phat milu FM dO'Qc cung cap bai may di~n khuech dl.li lKD. May 
1 KD co 3 cu¢n kich tu : M.IKD lam nhi~m v~ phan h6i mem di~n ap cua FM, 
A.IKD lam nhi~m V\l phan hoi am di(!D ap coa may phat mAu FM, CD.IKD la cu¢n 
chu dQ.o cap di~n dOc l~p qua bi@"n tra phang 2BTP thay d6i tuyen tinh. NhO' v~y, 

di~n lip ra clla 2BTP quyet dinh gia tr! Dss va qua chiet ap R co the thay d6i dO'Q"C 

nhjp dO tang cua di~n ap D t: clla may phat F. 

d ch€ ·d¢ duy tri ti s6 (8-41) thi KT tac d¢ng. Vi~c cap di~n cho cUQn kich tu 
KT!; Clla may phat F chi do MDKD.KP dam nhi~m, Di~n tra lR bi ngan ml.lch mOt 
ph an, tang cO'ong phan h6i am ap may phat mAu FM de hl.ln ch€ anh hO'ang cu.a 
til: dO' may FM, dong thai di~n tra 2R dl1Q"c dO'a vao ml.lch phan h6i am ap ella may 
F de giam Mt anh huang cua phan h6i nay. 

May di~n khuech dl.li bil 2KD co 2 cUQn kich tit : D.2KD la cu¢n phan hoi dong 
dQng cd D va CD.2KD ia cu¢n chu dl.lo dIp tu nguon dOc i~p qua chiet ap R'. Thay 
d6i R' co the thay d6i gia s6 di(!n lip cua may phat (tang ho~c giam mQt iUQng 
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di~n ap) rna kh6ng liun thay deli nhjp dieu tang cua UF, Do d6, se co rn¢t gia s6 

tOc d¢ phl,l wph rna khong lam thay d6i tl so toc d¢ cua cac dQng Cd, nghta la giG' 

quan h~ (8-41) va duy tri dt1Qc l\1C ciing can thiet. 

Hinh 8-43 lil Sd d6 chuc nang truycn dong di~n may CN g dao chh~u lo~i nhieu 
t fl)C, dung de can ton lui bien ap day 0,2 + 0,35 mm va eo d9 rqng 600 + 1070rnm, 

L-,. ____ , 

m"h 8-4.1. Sd oj'" <.:huc nilng lruytn dOng di(-n mil}' eNg <.:fIn IOn [oi bitn ;'!p. 

Trl)c can dt1Qc dAn dQng bang 3 d¢ng Cd ID, 2D, 3D nOi dong true, con cac 
m~ch phan ung thl n6i song song, cap ngu6n tu b¢ bien d6i thyristor BBDT eo dao 
chieu mac thea sa do song song nguQc. Sa d6 cho phep dieu chlnh toe dO a hai 
vung trGn va d1.1oi toc dQ Cd ban voi dilm khh3n tu thc'lng cac d¢ng Cd dQC l!}.p nhau, 
theo nguyen tac phI) thuQc thc'lng s6. M6i BBD (thu~n va ngt1Qc) thyristor lai dUQe 
n6i song song va cd b¢ dieu chinh di~n ap ~ vA dong R! rieng. Cac tin hi~u tUdng 

ling voi dong va ap thl.1c dUde di:i,t toi b¢ dieu ehinh dong RJ vA lip ~. B¢ dieu 

ehinh toc dQ R(j} dung ehung cho ca 3 d¢ng cd qua phat t6c Gw' Cac cUQn klch ttt 

eua 3 dong Cd dt1qe Cap di~n ttt cac bl? bien d6i thyristor ri@ng IT, 2T, 3T. Til: 
thong d¢ng ea ling viii t6e d¢ d~t dt1qe dieu khie'n bdi cac bQ dieu chlnh til: thc'lng 
R¢ va thay d6i gian tie'p nho cam bien dong kich tit CBIKT. 

Tin hi~u dieu chinh ttt thOng ¢oJ tU dau ra b¢ dieu chinh s.d.d. RE chung cho 

ea 3 dong Cd se toi eae dau van clla 3 bQ dieu chinh tit th6ng R¢. M~ch vang dieu 
ehinh s,d.d. eo phan h6i ve s.d.d, cua d¢ng Cd ID eon d¢ Ion cua tll thong kieh tll 
2D, 3D dUQc dieu chinh qua b¢ di1"!u chinh cAn bang phl,1 t3i Ref!" 

Hinh 8-44 cho sd do dlu truc M dieu chinh toc d¢ truy1"!n dong di~n rnQt h¢p 
ean ella may CNgLT co 5 h¢p can. 
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D¢ng eO' truy~n d¢ng m¢t trong hai tr~e lAm vi~e ella Mp can.thu 2 + 5 Is d¢ng 
eO' 2 phan ung ki~u 2MII4800-260, 2 x 750 V, 2 x 2400/2 x 2100kW, 260/500/550 
vg/ph. M6i dQng cO', khi mAe song song cAc phan ung, dLiQC cllp di~n tit m¢t may phat 
kieu rII5200-375(500V, 5200kW, 375 vg/ph. CUQn day kich tu eua moi phAn ung dUQc 
dip di~n tu b¢ bi€n d6i kieh tit thyristor ki~'u BYK - 50/500/50A, cOn kich tu eho may 
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~ ~ ,;:. 

'~ %, " -- t ~. 

, 
i:" 

I 

.~ 
E 
c 
.~ 

c 

155 



phat la be) bi~n d6i kieh tu thyristor ki~u ATP2-0, 32-320/230 (± 230V, ± 320V). 
Cae tr\!c he)p can dau ddn dOng tit 2 dOng cd mot phan ung co m¢t may phat cap 
di~n chung. Sd d6 ehtic na.ng (I hinh 8-44 la eho M dieu ehinh toe de) mot h¢p can 
trong eac hc)p 2 -7- 5. 

Moi dong Cd 2 phan ting truyen de)ng mot t.rue can. Cap dil!n eho d6ng cd la 
me)t may phat rieng. Can bang tAi cho 2 phttn !lng thl,l'e hi$n qua dieu chinh til 
thOng cua kich tu 2 phan !lng. Can bAng tAi giUa hai true can (tren va dl1oi) th\fc 
hi~n qua dieu chinh t.il thong cua kieh tu 2 may phat. Sd dO di{!u khi~n thea nguyen 
Ii ph u th U9C. Vi~c giam til thong chi bat dau sau khi di$n ap phan ung dQ.t gia. tri 
dinh mtic. 

a) Dieu khien kich tiL cac dOng Cd theo nguy@n Ii di~u chinh s.d.d. co 2 tang 
cae bO dieu ehinh : bO dieu chinh dong diAn kich tu va be) di~u chinh s.d.d., co gioi 
hQ.n tin hillu ra tl1dng u:ng voi gia t.rl dat dong kieh tit dinh mlic. TMm nua, M 
dieu ehinh kich tit moi ph An ling d~u co bl) dieu chinh dong di~n kich tu ri@ng con 
ml;lch vong dieu chinh s.d.d. Iii chung eho ca 2 ph~n ung. 

Cae tin hi~u d~t s.d.d vii cac gin trj thl,l'e eua s.d.d. dOng Cd dUQ"C so sanh (I 

dau vao cac bO dieu chinh s.d.d. HE. Cae gia trj thvc dl1Q"c do boi cac dm bien 
s.d.d. CBE. Do Ion s.d.d. d~t (EJ ) 0 d~u VaG HE la tl1dng ling voi dong kich tit djnh 

muc VI 0 diU dieu chinh t.oc de) duoi cd ban, tin hi~u ra Clla HE (ding t.l1dng ling 
dong kich tu) kh6ng ph\! thue)c vao t6c de). Noi cach khac la, h~ dH~u chinh s.d.d. 
kh6ng Him vi~c a vung t6c de) dl10i cd ban. 0 vung t6c de) tren Cd ban thi h~ dieu 
chinh lam viec. D@' dam bao cho mQ.ch vang dieu chinh s.d.d. tae dOng nhanh nhu 
nhau 0 cae dOQ.n khac nhau cua d~c tinh tu hoa, ml;lch vong co bO bien d6i phi 
tuyen BDPT nham thay doi M so khuech dQ.i mQ.ch vong ti l~ voi tu tMng d{tng Cd. 

Tin hieu ra tit be) HE 1a tin hi~u di;i.t dong kich tu, s~ toi cac dAu VaG .'ua cac 
bQ di~u chinh dong kich til HIKT cua 2 philn ling. Dau VaG cac be) RIKT con co 
tin hi~u til cac cam bien dong kich tu CI3IK qua 19c L. 

BO dieu chinh dong kich til HIKT 18 be) dieu chinh gia Hnh (astatic) nham dam 
b~\o bil. trit khong chi hang s6 thai gian cua cuon klch tu rna ca Anh huang cua tit 
thong tAn va dong xoay. Tin hieu ra cua no d~t VaG bO bien d6i kicb tit thyristor 
TKT. Be) dieu chinh dln bAng tai CBTI giua 2 phAn ling va tac dong len tit th6ng 
kich ttl cua moi phan ling. Hi~u cac dong di~n cua 2 philn ung (qua cac cAm bien 
dong) ddt toi dau VaG khuech dl;li dao cua bO ditlu chinh cAn bang tAi CBTI va cho 
ra tin hi~u toi cac bO dh~u chinh dong HIKT cua cac ph!'ln ting. BO dieu chinh CBTI 
co hl;ln che" di~n ap ra de lo~i tru trl1ang hQ"p hi~u cac dong di~n kich tu qua Ion. 

b) Di~u. chi"nh di~n tip cae may ph:it bAng gia td d~.t toc de) 0 dilu VaG cac bO 
khuech d~i d~t toc DUi cua hc)p can. Tin hi~u ra dAm bao nhip di~u thay d6i toe dO 
(gia t.6c) trong ca 2 vung di~u chinh. H~ di~u chinh toc dt) nay co 2 m~ch vong 
diuu chinh : moi dong cd 2 ph<tn ling co m~ch vong dieu chinh rillng. 

M6i m~ch vong dieu chinh co 3 tang cac b¢ di~u chlnh : b¢ dil~u chinh di~n ap 
may phat, be) dii'lu chinh dong di~n ph an ung va be) dieu chinh toc de). Da:u VaG RUi 
co tin hi~u ra tit DUi va cac tin hi~u cua phat t6c GUi tl1dng ung voi t6c dQ dQng 
Cd. B¢ dH~u chinh t6c dQ Ia b6 dieu chinh dch philn. Mach vong di~u chinh co bQ 
nhiln thai gian xung, do do dam bao tac di;lng nhanh cua mQ.ch vang gi6ng nhau d 
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ca hai vung dit~u chinh t6c d¢. Moi m;:tch vong co khOi dieu bien (modulator) ri~ng 

1M, con khoi dil~u bien 2M la chung cha m¢t Mp can. 0 dau vaa kh6i dieu bien 
2M la tfn hieu dat t6c dQ n

l
!, con a cac kh6i 1M co ca tin hieu ra clla RO). Tin 

hi~u tu dau ra clla 1M, duc;1C b¢ 19C L san bang va h~n ch€ sil la gill. tri diU d¢ Ion 
dong di~n ph an ung may ph3.t va tai dau va~ bQ dieu chinh dong dien RI. 

DQ dieu chlnh dong la bl} di~u chinh PI (ti l~ tich phan) co h~n che tin hi~u 
ra. Tin hi~u ra Clla no la k€t qua so sanh giii'a tin hi~u dl)t t6c d¢ (dong ph an ung 
may phat tuang ung) va gia trj thuc clla dong phan ung may ph at. Tin hi~u ra nay 
Sf! toi dau vao be'? dieu chinh dien ap RU (dieu chlnh PI) va tai tiep bl> bien 15i 
kich tu thyristor TK Clla may phat. 

Trong sa d6 dit~u chinh di~n ap may phat co bq diE~u chlnh can bang tai CB'f2 
de dn bi'ing tAi giUa 2 may phat dip cho cae d¢ng Cd keo trl}-c clm tren va duoi. 
Tin hi~u viw My tU cac cam bien dong may phat. Tin hi¢u ra dat toi cac dau vao 
cae b<> R", cua cac dqng ed (vai dau nguQc). 

4. So do khong ehe true thao va true quan trong may CNgLT 

Trl:lC quan va trl:le thao a may CNgLT thLfe hi¢n vi~c quan hay thEw rieng. 0 may 
_QrnW~_~~I~~~~b ___ ~n_~ 
ehung gi6ng nhau nen h~ thong truyen dong deu din thoa mun cae yeu diu : 

- Ch6 dQ lam vi~c IiI dai hl;m (thai gian nght eo 10'1<, thai gian lam viee), 

- Duy tri suc cang phOi giua cae h¢p can va giua cac Mr can dau hoac cuoi 
vai truc thao hOl}e trl,lc quan trang m9i chl"l dQ lam vi~c voi sai so : ~ T < ± 10%, 

- Duy trt hi(!u so suc eang Clla trl}-c thao hay quan llic dau va llie cuoi kh6ng 
qua 10% (vi trong qua trinh, dl10ng kfnh ruM thay dOi kea thea t6c do dai va sue 
cang thay d6i). 

Truy€ln dQng trl}-c quan va trl:le thao thl10ng dung d6ng Cd mQt chieu, co the' 
dH~u chinh t6c dQ a en 2 vung tren va duai toe dQ Cd ban. Trang he dieu chlnh toc 
d¢ thl10ng dung phan hoi a.m dong di~n. Dieu chlnh toc d¢ de cluy tri sue cang do 
dUdng kinh rulO thay d6i dl1Qc tien hanh bang BI! thay dOi tU tMng dl>ng ca. Con 
vi~c dieu chinh de' thay deH toc d¢ can dUc;1e tien hanh bang cach thay deH di~n ap 
cap cho phan ung d¢ng Cd. 

Cac M dieu chinh toe d¢ tr".c quan va trl}-c thao eo th~ la he di~u chinh trl,lc 
tiep (dieu chinh suc cang qua cam bien sue cang (tensor) dliit trLfe tiep tr~n duong 
truyen bang thep) hof).C gian tiep (dieu chinh sue cang qua cac thong s6 eo li~n 

quan gian tiep voi suc cang). 

a) Hi? di~u chi"nh true tiep. 

Hinh 8-45 cho ket diu khai quat 2 h¢p can lien tiep trang may CNgLT. Cam 
bien suc cilng dliit tr~n dl10ng truyen cua ba.ng thep se cho tIn hi(!u Wi b¢ dU~u chinh 
suc cang RT de' dieu chinh toe d6 cac d¢ng ed cha phu hqp v~i suc c.a.ng da d~t. 
Hlnh 8-46 eho so do eua hi;! dieu chlnh suc cilng rieng re cho tung hQp can. Trong 
may can LT co 5 hQp can (he NIC - non-interactive controller). 
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_Cam £1&-; 
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fflnh 8-46. JI¢ dl~u chinh In,lc 110p sue dIng mily CNglT 

b) He di~u chlnh ginn tilp. 

Trang h~ nay, vi~c dil!u ehinh sue 'eang thOng qua cAc df,li lugng di~n gian tigp 
li~n quan tai suc cang. Suc ca.ng giua d¢ng cd trl:lc thao va h(lp can d~u hay gilla 
d¢ng Cd trl,lc thAo va hOp can cu6i lifln M vai nhau hOi bH~u thuc: 

• 

O,IP 
T = -- = 

~v 

0, lUI 

~v 
= 

0, ICE' + IR,,)I 

~v 
(8-42) 

trang do : T - suc cang bang thep, [T] ; 
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P, E, U, I - cong sucH, s.d.d. di~n tip, dong di~n di)ng co, [kW, V, A] ; 

v - t6e d¢ bang thep, [m/s] ; 

TJ. - hi(lu suat tr\lc q ui'ln (hay thao) ; 

Rd - di~n trd mf,lch ph~n ung d¢ng cd, [Q]. 



Tn (2-42), th1y ro fa khi t6c dQ bang thep khOng d6i, suc ding ph~ thuQc P, 
I, E va tham s6 dieu chinh suc cang <--0 the' la cong suat P, dong dien I ha~c dong 
thai ca s.d.d. E va dong di$n I 

Chi ti€t hdn, ta xet qua trinh lam vi(lc cua tr~c thao va tr1,lc quan. Thuang tren 
m¢t may can, 2 tr1,lc truyen dQng tn 2 dQng Cd rieng nhung dudc cap chung nguon 
tu 1 may phat. Dong cd tr\lc thao lam viec a ch€ d¢ may phat, t~o rn momen ha.m 

M~ 
ED - EI· 

k'" L R, = kct>I ll 

tr.ong do : k - M so hang so, ph\! thuoc diu truc dQng Cd ; 
¢ - tu thong kich tu ; 
ED' E" - s.d.d. cua dQng Cd va may phat ; 

2: Ru - t6ng tro m~ch phan ung ; 

iu - dong mt;leh ph~n ung. 

TO: d6, sue ca.ng giUa tr1,lc thao va h9P can dau la 

2M 
T ~ D ~ 

trong do D - duang kinh rulo thao. 

(8-43) 

(8-44) 

Khi thao, duang kinh rulo giam dan lam toe d9 dong ed ta.ng dan. Neu gift to 
thOng khOng doi thi s.d.d. se tang, dong tl1ng, mamen ham tang va sue eang tang 
Do do ean phai giam toe d9 d¢ng Cd tr\lc thao trong qua trinh thao thea slj giam 
duang kinh. 

DQng Cd trl,lc thao ehi. lam viec (1 che do d¢ng Cd khi thay ruto va chinh de dU:a 
dau bang thep vao may can 

Sue eang duy tri a true thao thubng Ie. 0,4 -7- 3,5T 

Khac v{ji dQng cd tr\le thao, d¢ng cd trl,lc quan luon lam viec a ehe d6 d¢ng cd 
va thu:ang eo c6ng suat Ion hdn (hdn 3000kW) de dam M.o soc eang Ion den 12T 
a toe d(> 0 -7- 25m/s. 

Trang qua trinh quan, du:ang kinh rulo tAng len, keo thea sU: tang toc d(> dai 
va sue cang. Do Y~y qua trong qua trinh can, phAi dieu chinh gi<lm toe d¢ d(lng cd 
trl,le qmln thea sU: tang du:bng klnh eua rulo. 

Dg nAng cao nAng suAt may can nguQi, ngu:bi ta thubng tang khoi luqng rulo 
thep, nha d6 giam duqc thbi gian thao tac ph~ (chinh va euon dau vao ruto d6i voi 
trl}.c qUlln ; ehinh va dU:a dau bang tMp vAn may d6i voi tr1,lc thao). Khi ta.ng khoi 
lu:qng rulo se lam tang dl1bng kinh tr~e va pha.i tang dai diE!u chinh toe d¢ d(lng 
cd truyE!n d(lng toi 5 : 1. Dieu nay khong the thljC hi$n du:qc ehi bang phU:dng phap 
thay d6i tn thOng rna phAi ket hqp voi hl;l di(ln ap phan ung tUdng ung yoi tAng 

dong phan ung. 

Xet qua trinh quan. Chl'l" d6 ean d6i hOi sue eAng bang thep va toe dQ can kh6ng 
d6i. Do v~y, trong qua trinh can can giu cong suat kh6ng doi 

P =UI = const .. 
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Luc dAu, thea sl!' ta.ng dutlng kinh trl.;lc quan, ,toc d~ quAn phai giam nha tllng 
tu thong v6"i quy lu~t Ia : 

(8-45) 

trong do : ¢dm ~ tit thong d~nh mdc cua dt)ng eo ; 

¢, Dct> - du'ang kinh· rulo ung v6"i toc dt) co ban eua dong co, tit t~ong d¢ng 
co va duang kfnh ruia a thai ditim qulin nao do. 

Khi tit thOng d.ii d~t dinh mde ihl toe d<) d¢ng co giam nha di~n ap phan ling, 
sao eho 

E 

E'm 
~ 

hay: 
I 

I'm 
= 

'" 120 

<' 

U Dch 

Udm 
= D 

D 

Dch 

j 
JlI/f,y! 

elii'll d,liA tJ tl/Mg 
I'",;'g % 

dip'),' cI,,;!It Vii 

(8-46) 

(8-47) 

Hlnh 8-4 7 bi~u 

tpi quan M cua E, 
I, rp, n cua dQng co 
truc quan thea 
dub'ng kfnh ruia (0). 

"%- 100 E 
D6i voi qua 

trinh thao thi ngli'oc 
i~i. DAi dieu ehinh 
toc do rOng eua d(ing 
'Co tr~c thao duqc 
thl!c hi~n qua dH~u 

chinh 2 vlmg "?-a hie 
dau tllng toe dO bang 
di~n ap phAn ling, 
sau bang giam tit 
thong. 

Di,i.c tinh thay 
doi eua eac d~i luc;Jng 

'" '"' 80 
I 

E 
6670 

n 

.0 

zo 
D

mm 

o .-+-----------+----~,--~,-~~_ 

0.6 ~8 lO 1-2 1,10 1,6 '-8 2,0 2,1 

ffi,,11 8-·17. D~c linh thilY dlii elm c':'c dll! II.Nng <:<J bim 
then d\Jdng kinh mil'> In"C quan. eo ban thea d uang 

kinh ruM tr~e thao eho tren hlnh 8-48. 

MQt viln dE! nita eAn luu y doi v6"i truyen dOng tr1,lc thaa va tr1,le qulin Iii khi 
may cim tllng toc d(i Otie md' may) va giAm toc (luc dung mAy) hay khi thay doi 
toe dt) cAn thi trang ml,l-eh ph an ung dOng eCJ xuAt hi~n cae thanh phan d¢ng cua 
dong di~n. Dong d()ng nAy ph~ thu(ie mue d<) gia toc, giam toc va dutlng kinh eua 
rul6 khi toe d¢ thay d6i. 

Hinh 8-49, a eha quan h~ ph1,l thu¢e giua dong di)ng eua dOng cO truyen dong 
trl.;lc thao thea dubng kfnh rul6. Hlnh 8-49, b eho quan M ph1,l thuQc giua dong 
dc)ng cua dQng cCJ truyen d9ng tr1,le quiln thea dutlng kfnh rui6. 
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120 

80 

60 

I 

Ytii7§ I 
ihi; eli/nit {III 

¥Vng 1I 

fJ,ev cI"/~;' til' fllei'"j' 

::Lt __ ~ __ ~~ __ -L __ ~' ~ 
2,2 2,tJ ,6 1,l 1,0 0,8 0,6 

Hinh 8-411. Di!L linh 11m}' LlGi ell;, uk rJi;li hldng CO him then 

dllllng kinh I1Jlo true thin:'. 

1/1a: 

0, 6 L~_+-----I_ - . I I _ ---1- /J(m) 
2,2 2,0 1,8 1-6 1,-4 U Ul 0.0 0.6 

rfA) 

2.00 

2000 

160(} 

120(} 

800 

0,6 0,8 1,0 

N(!u cae dong nay 
khbng dllQC btl tru thi sue 
cang bang tMp se bi thay 
d6i rat ro ret, Chiing han, 
d6i vai trl,lc quan thi btI.ng 
thep se bi Yang, olln khi 
may tang t6c (do sue ca.ng 

giam mf;lnh) ho~c bi keo 
qua cang khi may giam 
toc. 
Bay gib ta xem xiit m9t 
vai Sd do diflu khi~n d¢ng 
Cd trl,lc quan va trl,lC thao. 

*) So do dieu chinh 
sue cang theo ctJng suat 

Trang M F -D (hlnh 
8-50), cu¢n kich ttl KTDQ 

ella d¢ng cd DQ keo tl"1,lC q1ll1n 

, .. 
1,2 1,~ ,,6 ~8 2,0 l,2 

Hinll 8-4!J. SI,l pill,] lhulK (hell rJlJdng kinh rul~ <llrue thao (a) Vil'!rI,IC quAn (b) eua Ihanh phlin (lOng dong 
tlLi;n rhfin ung. 
\. - Khi L..h") r(mg hflng Ihep O.9m va lllrng may eudng bue, 
1 - Khl d(, ri)ng b~ng Iher O.9m va dlrng" binh Ihlldng, 
2' - Khi d6 n)ng lli'ing [hell 1.45 m va dlJng miiy eUeing hl/e, 
2 - Khi ,,~ r0ng bi'ing thep 1,45 m vii dung binh !hlldng, 

TQ dll<;lC cap di~n ttl ngu6n dQc I:\I.p 6n dinh (¢DQ = canst). Cu¢n kich ttl KTFQ 
cua may phat FQ cap di~n cho d¢ng cel DQ dU<;lC cap tu may di~n khuech dai KD2, 
May nay cd 2 cu¢n kich ttl 

- Cuqn diflu chlnh DCKD2 Iffy di~n tu may phat t6c FT ndi dmg tntC voi d¢ng 
cd DQ va cd s.Ld. nguQc chiflu voi cu¢n CDKD2, 

- Cuqn chu d/ilo CDKD2 
'Ia bi€n trd ph!ng BTP2. 

11- TRANG B\ E11~N .. , A 

Iffy di~n tu ngu6n di~n dqc l~p thOng qua chiet ap, R 
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FQ KTFQ 
+)---------------( 

• 
CB,CP KDZ 

~-
I R . 

: + f)CKD2 

, FT +J; 
8T,02 

rr;r. I 
~----~- . ----------'. 

Hinh 8-50. S,l J<'\ Jicu chinh Slle c:lng then dIng ~uilt. 

Chii!t ap R d~t sue cAng ban dau (su:c ding cr ch(l" dO dnh) thong qua- U KDl> 

UFO vA DI)O' Bien tra pha.ng BTPI (khOng ve cr sa d6) dung de rna may dong Cd 

koo Mp can cu6i va n6 li~n M cO khf vaj BTP2 dA" rna may d¢ng co DQ (con trl1qt 
djch trai khi rna may). 

MAy phat toe FT dt1Qc kich tit nM may di(ln khuech d~i KDI, con KDl ll,l.i dl1Qc 
ktch tit nM di~n ap rai tr~n di(jn tra phI,! trong m~ch ph~n t1ng hi: FQ-DQ. Do 
v~y, di(!n ap may FT ti l~ vai t6e de) va dong di(!n eua DQ (momen eua DQ) hay 
noi each khac ti l(! v(jj cOng sulit d(lng co trl,lc quaD DQ vi ¢D = caDst 

U FT ~ WOQIOQ ...., woo M DO """ PDQ' 

Trang qua trlnh can, dl1ang klnh rull) 
qUaD tang il!n, dong dQng Cd tAng, di(jn lip 

phat eua KDl, di(!n lip FT tAng, s.t.d. khli 
tit a cul)n DCKD2 tang him di~n ap KD2 
giAm, di~n lip may phat FQ giam dAn toi 
toc d(l d(lng cO" giam, nham gill dch s6 wI 
khang d/H hay cang suat khang d6i. 

H~ th6ng di~u chlnh suc ca.ng thea cang 
suat thubng dung a cac may can c6 cang 
suat trung blnh' ma duong klnh TQ thay 
d6i ft. 

Ta nghien cuu 8l! bi~n thi~n cua mamen 

Do 

I 
va. s.d.d. cua DQ khi quan, khi gill nguy~n H"inh 8-51. DUdng kinh ella ruin tnJae khi quil"n (D . .) 
tli thang kich to:. N~u dl1bng kinh ruIa ban vii sau thdl gian t(Dq). 

162 
11· TRANG B! OI~~L.B 



dau Ia Do ve. dU'ang kinh ruM sau khi qulIn m9t thai gian t 13. Dq (hlnh 8-51) thl 
di~n dch ngang trl,lc bAng thep da quAn Ie.: 

nD' q 

4 

D' 
ne " 

4 
= hI = hvt 

trong do : I - chi~u dai bang thep dA quan. 

hay 

voi 

Vi 

Sa u khi bi~n d6i co 

a 

D' 
q 

D' 
" 

4hv 

neD' 
" 
v E =< w = 
R 

4hv 
~ -t + 1 

neD' 
" 

4hv 
-t 
neD' 

" 

= at + 1 

= const khi gift v = const. 

1 
nEm 

D 1 + at 

va s.d.d. cua dt)ng cd DQ trong qua trlnh qulIn 

(8-48) 

M~t khac P = Mw ..... ME nen khi giil P = const thl M 
1 

= E' Do v~y : 

Mq = MoV1 + at (8-49) 

Duong cong bi~u thi quan M (8-48) va (8-49) cho a blnh 8-52. 

E, 

o'L-------------------~-- ._ 
t'ltJilh 

m"h 8-52. Duilng cong bit~u dien quan h¢ giila M, E 
VCiI thili gian quan t. 

"') So do di~u chinh BUC Crlng theo 
a.d.d va dong di~n. 

Hlnh 8-53 bigu thi Sd d6 truy~n 

dt)ng trv.c qulIn cUa may CNgLT co 20 
tr1,lc dung d4 can thep 19. rt)ng 400 ..;.. 
800m, day 1,5 ..;.. 0,05mm. Dlin dt)ng 
trl,lc qulIn Ie. 2 4¢ng co 1D va 2D, cong 
sulIt mi)t d¢ng co Ie. 70kW, 220V, 
600/1500 vg/ph. M~ch ph tin ung cua '2 
dt)ng Cd mAc n6i ti~p nha.u va dUeJc cap 
tit bt) bir,l d6i thyristor dAo chi~u BBDT .. 
Khi can v("Ji suc cAng nb6, dt)ng co W 
dUeJc cAt ra khOi tI1,lC dlin d¢ng nha Ii 
heJp LH vA m~ch phtin ung bi tlit Mi 
CangtActd K. 
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88!JT 

carT) 

CD(O) 

fflnh 8-53. Sd dCl truycn dOng true qulin ella may CNgl.T 

da.y). Luc nay, dong di$n trong m~ch phtin ling va 
khong d6i. 

B(l dieu chinh sue cang 
t~o bcli 2 khAu : be} dieu chinh 
dong di~n lac dong len di~n 
up phan ling cae d(mg cd va 
h(l dieu chinh sue dil)!n dong 
tac dl:lng len tu thong kich 
tu ella cae dong cd. 

Nhl1 v/[ly, hI> dieu chinh 
s.d.d. thay deli tu thong dong 
Cd ti l~ vai dllang kinh coa 
rula va dam baa dn bang 
tAi giiia 2 dong Cd, con bo 
dieu ch1nh dong di$n duy trl 
sue cang d[1 cho ella bang 
thep. 0 dAy, toan be} rula 
thep dtH1C can voi cung mQt 
toe dO. Thea s~ lang duong 
kinh rula thi lu thong dong 
cd keo dllQC lang din den tri 
56 dinh mile (dog vai hIe ruM 

s.d.d. eua d(log cd duqc duy tri 

Hinh 8-54 lit sd d6 chrlc nang truyen dong t~ d¢ng vA dieu chinh st1c ca..ng eua 

trl,lc quan cung theo s.d.d. va dong di~n clla may CNgQTN. 

Dau vao eua M dieu chinh dong di~n RI eo cae tin hi~u : tin hi~u d~t sue eang 
T d'. tin hi~u phan h6i dong phan ung tu cam bien do CBI va tin hi¢u ella khAu han 
ehi! dong LI. Tin hi~u ra eua RI 

. d~t Wi be? di~u khi€n be? bien d6i 
thyristor T \J cap di¢n cho phlln ung 
d¢ng eo D keo tr1,le q uan. Kieh tit 
d¢ng eo dUQe cap tit b¢ bi($n d6i 
thyristor T KT' Di~u khi~n T KT la 
tin hi¢u tit b¢ dil!u chinh 9.d.d. RE 
d~t toL 

Khi qulln, duong kinh rulo tang, 
toe de? dai blng va lam ta..ng sue 
eang eua bang thep eling nhu teU 
de?ng eel quan. Vi di;i.e tinh eel cua 
d¢ng co kht"lng tuy~t d6i cling n~n 
khi tai ta.ng, t6c d¢ dQng co se 
giam. S1,I' kMng thieh ling giua tin 
hi(!u til: cam bien s.d.d. CBE va tu 
phAt t6e FT se dllQC RE di~u ehlnh 

/ FT 

• 

xT 

C"8I 

u 

d~ tang dong klch' ttl Clta dQng co Hinlr 8-54. So (l1'i lruycn dOng lr\lc qulin mity CNgQTN. 

l~n, giam toe de} d¢ng co thea 91,1' ta.ng dllbng kinh rul6. Khi rule. dl;lt duong kinh 
Dcb (xem bieu thllc 8-45) thl ¢ = ¢dm va kh6ng ta.ng dU:Qc nua, do chi! d¢ "bao 
hoa" Clla RE. 
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Tiep t~c tang D > Deh se lam tAng suc cAng va do d6 dong phan ung cling 
tang khi tde d9 gilt nguyen. Llie nay b¢ RI lam vi~c vA s.d.d. d¢ng cd giam d~ gift 
nguyen sue cang va c5ng suAt di~n tu. 

Khau h~n 
thep bi dut. 

che dong lam viec nhu khau phan hdi am toc d~ co ngat khi bang 

§8.7. TRANG B! DIi!:N MAY CAN nAy 

1. Khai ni~m chung 

Day kim lo~i rat cAn trong nen kinh te qudc dan. N6 la phbi de san xulft cap, 
buidng, dinh tan, dinh, 10 xo v.v.. ho~c dung trong xay dvng. 

Cac day kim lrn;ti ra:t khac nhau ve d:;mg va k.leh thuoc tiet di~n ngang. Vi dl,l nhu 
day kim lo~i tiet di~n tron e6 duo-ng k.lnh trong m¢t dai r¢ng ttt 0,005 den 25mm. 

M6i may can day geim co cac phlin chfnh sau : dflu ehudt (rna), tang keo, dong 
cd, khop dim hoi hay dai hl.nh thang ndi dc)ng Cd voi Mp t6c d(), thi€t bi qulin v.v .. 
d nhi!;';u may can, day kim lo~i duge keo qua nhieu dflu chu6t co kich thuoe giam 
dan. May can day m¢t dflu chuot chi dung khi keo dfty rat Ion. 

May can day nhh~u dau chuot chia thanh 2 nhom chinh 

- May e6 thay d6i lugng day a cae tang keo truhg gian, 

- May kh5ng thay d6i lugng day a cae tang keo trung gian. 

Nguyen H lam viec cua nh6m may sau la gift th~ dch day bAng nhau qua m6i 
dflu chuot trong nhung khoang thbi «ian nhu nhau. Dieu ki~n nay di'!! bi pha va-, do 
dAu chuat bj mOon hO$c do cae nguyen nhAn khac. Mu6n gill dieu kien nay, clin phAi 
giam toc de) cua cae tang keo trung gian htdng !lng. Co 2 cach lam : 

a) Tl/. d¢ng dieu ehlnh thay d&i t6e dQ cac tang keo trung gian khOng co s\1 
trugt day tr~n tang. 

b) Thay' d6i d¢ mlat tuang d6i cua ddy tren cae tang keo trung gian khi giu 
toe d¢ tang keD kh6ng d6i. Toe d¢ dai cua tang keo Ibn hdn 2 ..;.. 4 % toc d¢ day. 

Cong ngh~ can dAy trong 1 chu trinh ba.t dliu Mng chinh maya toc de) thlip 
kMng qua 0,5 ~ Im/s va eh~ dO la eh<:ty nhlip. Chinh may k~t thuc khi d!'.ly da 
quan du trt'm cac tang keo va ra kh6i may. Luc nay may chuyen sang eh~y a toe 
de) cao Vi~c tang toc tit toc de) bo len toc d¢ lam vi~e hay giam toc ngugc i~i phai 
dam bao bang phAng de tninh dut day hay khOng d!;';u ti€t di~n. Trong qua trinh 
ding phai bAo dam dieu ehinh va clip toc d¢ lam vi~c tlly theo hlnh dang va kich 
thu6e tiet dien ngang eua day. 

Trong cac may can day nhom I (co thay doi lugng dAy a eac tang keo trung 
gian), vi(le dieu chinh v6 cap toe dO lam viec cua mdi tang keo la nho- dai truyen 
hlnh thang k€t hop vaj Mp tdc d¢ 4 clip dii!u ehinh bang tay. Dieu do cho phep 
di!;';u chinh toe d¢ bang phling trong dAi r¢ng va co the' su dl,lng dugc truyen dQng 
xoay chieu. 
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Trong cac may can day nhom II (khong thay d6i 111Qng day d cac tang keo trung 
gian), ngu'ai ta dung truy~n d9ng m¢t chieu vll tl,i d9ng dillu chinh t6c d9 qua dieu 
chinh tu thOng. 

Vi~c dH!u chinh quan h$ toc dq gil/a cac tang keo nha thay d6i momen quay 
~~uct=g~d_Wd"g_~~d~C~~~dh~ __ 
,ke~ dl1Qc mac neli tUip cac phan ling vai nhau. 

2. Truy,m d(ing diEm xoay chieu may can day 

M¢t s6 lOn may can day dung truyfln d¢ng di~n xoay chillu vai d(>ng Cd khong 
dong b(> 3 pha rotor day quan, ctJng suat dl1ai 55kW, 380V, 1500 vgJph. May can 
cong suat nha co th~ dung d9ng Cd xoay chi~u rOto l6ng soc. D¢ng Cd noi vai h9P 
t6c dO hing dai truyen hinh thang. Cac may can day to vll d!7lC bi~t to thltang su 
dl).ng d¢ng cd khtJng dong bl> 3 toc do rotor long SOC, cl5ng sUat tai 40kW, 750/1000.1500 
vg/ph. 

Yeu c~u chinh cho truyen dl>ng may can day la dam bAo wc d{'> chlnh djnh may 
nha (tOc dO bo) va chuyen em len toc d9 lam viflc. 

Phan Illn cac may can day thljc hi~n dieu chinh toc dt> ba.ng di~n tro phI,! : ml>t 
cap 0 m~ch stator d¢ng cd rotor long soc, toi 5 c.!lp 0 m~ch rotor dl>ng Cd day quan. 

Tang toc dt> d¢ng cd thea nguyen tac thai gian. Dung nhanh nhi'! h1!.m ngl1Qc 
hay hAm d¢ng n1!.ng. Ctip kich ttl cho stator khi h1!.m d{'>ng nang III nha b¢ bien 
d6i thyristor, 

Hinh 8-.55 cho sd do dieu khien truyen d¢ng may can dAy co trltdt 15/200 ; 
22/200 (tu 56 ia s6 tang keo, miu s6 ia dl10ng klnh tang keo tinh theo mm). 

2D Is dl>ng cd kh6ng dong bl> rotor 16ng !i\oc 0,6kW keo may bdm dfiu. Dl>ng Cd 
ID keo cac tang keo ct>ng su:it 17 kW. Bao vc cac dong Cd bang cac cau chi ICC, 2CC 

=f~~==~~~======~==~====='::'-=-- va cac role nhi(!t IRN, 2RN. = Cac di~n trd R d m~ch 
2CC Ie.;; 

2KN ". 
IK 

~(R 3K 

BA 
1RN 2RN 

38'1'220 v 
~ ~ 

stator dqng Cd ID dung de 
giam t6c d¢ d¢ng cd khi 
ch~y chinh may va h~n che 
dong md may. 

Dau tien, an 1M de 
cong ta.c td 2K dong m!ilch 
d9ng Cd bdm dau. 

De ch~y chlnh may, 
chllyen h9P toc d¢ d muc 
tha"p va an 2M de cong tac 
td IK dong mach d¢ng Cd 
iD q~a di~n trd R. Sau 
khi chf;l.y chlnh may, 
ehuy€fn h¢p t6e d¢ l€m s6 

m"h Ii-55. So do TDD may can day dung cae <.lOng co khClng <.Icing h() cao va :in 3M. Rdle trung 
rotor l(\og ~Oc. 
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gian Re co di~n se dong 
m~ch rdle thai gian va sau 
thai gian duy trl se dong 
m~ch cong ta.c td gia toc 
3K d~ ngan m/ilch di~n trd 
R 0 m~ch stator d(lng 
Cel ID. 

, Dung may bang tllY 
n~a nut, D. Cac cong tac 
hanh trinh IHT, 2HT se 
dung may khi dut day can 
va khi day qm"in ddy. Hinh 
8-56 bie'u thj sd do truyen 
d¢ng may can day 10/250 
va. 13/250 co truqt .voi 
dOng cd rotor day quiln. 
Ctmg suii,t d¢ng Cd chinh 
la. 45kW. Ho~t dt")ng cua 
Sd do tl1dng tl! nhu sd do 
hlnh 8-55. Tang toc dOng 
Cd ID thea nguyen t:ic thai 
gian nha rdle thi1i gian Rth 
co d(>ng Cd d@' Ian h1qt dong 
m~ch cac cong tac td gia 
tOe KI, K2, K3. 

3. TruY'!n dong 
di~n m¢1 chieu may 
can day 

3-360V 

2CC 1CC 3CC 
SA 3801220V 

1RN o 1RN 2RN 
~ ~ 

K3 

K2 

K1 

""-' 
1M 

2HT?~ 

~3HT 

K3 

2K 

R,;Th"'_-iK'f--<) 

RTh2 
,--..,K2f--<l 

/fi"h H-Stf. S,j <.l{) n)D m."ly ~'''n <.lily <.lung <.lc:mg co I.:hong tll'lng l>() 

r<>lnr d:l)' quiln. 

Truyen d(>ng nay dung cho cac may can day can dieu chinh tt! dC)ng lien t~c 
toc do cac tang keo trung gian t.rang thai gian him vi~c rna khl'lng co sl! trl1qt day 
tren bl':! m~t tang keo. DOng Cd m¢t ehH~u truyen d¢ng may dl1qc dil':!u chtnh toc' dt") 
a 2 vung. Toc dQ bo co dl1qc nha h~ di~n ap philn ung, con toc dO lam vi~c nhanh 
co dl1Qc nha giam tit thong. H~ Stl d1,lng trong truyen d(>ng lit F"':'D ha~c T-D, Philn 
ung cac dong Cd truyen dOng tang kea dUdC mile noi W1P nhau. 

Hinh 8-57 la mC)t Sd do truyl':!n. dOng may can day 7/550 dung M T-D. 

Cae cu(>n pMi dugc dUa t6i cac gia Cd khi va tit do dau day dUQc koo qua dau 
chuot thu. nhilt t6i tang keo dau tien. Tang keo nay ia m¢t tang chua, truyen d(>ng 
bang mOt d¢ng Cd rieng thea M T-D, dam baa dH~u ehlnh toc do trong mC)t dai 
rt.'ing. Tang chua nay co 2 tang, 2 dau chu6t va d¢ng Cd keo co cong SURt 12,5 
kW, 440 V. Tling duai co duang kfnh nba, con tang tren ding nhu cac tang 
keo khac. 

Nam tang keo WlP thea ciing dugc diln d¢ng ba.ng 5 dong Cd rieng nhung cac 
ph an ung mac n61 tiep nhau trong mC)t M T-D do h¢ bign desi thyristor 2T cap 
nguon. Cac cUQn kfch tit dUQC cap di~n riimg til cae bO bie'n doi thyristor TK. 
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T~i dAu ra, t6c di) Him vi~c (toc di) chu6t) la 28 mis, con t6c di) bO (tOc d¢ 
chlnh may) Ia 1 m/s. Dai di~u chinh toc dO thay ddi bang di~n ap phlln ung Iii 
12 :1, con l~ do thay d6i tu thOng Iii. 2,5 : 1. D~ duy tri suc cang day giua cac 
tang keD, trong m~ch phlln ung cac d~ng Cd ndi ti{~p lutm co mOt dong dting cd 10 
..;.. 20% dong dlnh muc. 0 ch~ di) chinh may (ch~y nhap) dong cac pha.n ung tang 
tu gia tri dong dung d~n dong ch~y nhap C(J 1 ..;.. 1,5 dlnh muc. 

3,. .. dBO V 
J.v3BO Y 3 --d8 0 v 

IT ~ iT ;14- 3T 

1K - -Jr I 
2K 

- + + + , 

U 
rK 

~ ~ -~ 5KT 

10 ,.~ 3" .D 5f) '" 6{J _/_ 7£J 

6f'~ l..Q--J- Ca'mbtel7 2FT 
~lNlg 

lfillll 8·57. Sd do truyEn dQng thyristor may can day 7/550. 

Trll{Jc khi vao rul5 qulin, day qua tang vang moc. Tang vang moc dung de bu 
trii: cac daD dOng suc cang. Rula qulin dllt;lc truy~n dOng cung bang M T-D. Tdc d¢ 
cac dOng cd dll.-;1C ki~m tra qua cac may phat tdc. 

Khi rul6 qmin day, may t~ di)ng dung dd ca.t dAy va thay rul5 moi. 

Hlnh 8-58 Iii. so d6 chuc nang M di~u chinh tl,t d¢ng cua may can ally 7/550. 
May co 2 bi) dieu chinh : dong va s.d.d. Be) dieu chinh dong RI co cac tin hi~u toi 
la : tin hi~u tu cam bi~n dong CBI ti l~ voi dong phiin ung cac d¢ng Cd 2D ..;.. 6D 
va tin hi~u d~t Iii tin hi~u ra cua bi) dieu chinh s.d. d. RE. Rai tin hi~u nay dll.-;1C 
so sanh v(i:i nhau va cho ra tu Ri tin hi~u toi khau xung - pha XP dieu khidn b¢ 
bi~n d6i thyristor T. 

Dau vao cua RE co 2 tin hi~u tCli dllt;lC so sanh vai nhau la : tin hi~u d~t tu 
b¢ di,it tdc di) Dw hay tii: bi) d~t tin hi¢u tdc de) chl.\y chinh Dw N, qua bi) dinh gia 
toc DG tai va tin hi~u phAn h6i am ve s.d.d. tu cam bien s.d.d. CBE tai. Do s.d.d. 
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nha c¢ng cac tin hi(iu ti I¢ vcri di¢n lip pha.n l1ng qua cam bien CBU va tin hi~u 
ti I~ voi dong philn ung qua cam bien CBL 

" RE f-+--<==r-l 

ffiflh 8-58. S,1 d6 eh(/L" ni'ing di~ ehinh til di)ng truy~n dOng may elm day 7/550. 

§8.8. TRANG BI D1~N cAc THIlh BI PHI) 
TRONG PHAN XUONG cAN 

1. Khili ni~m chung 

Thi~t bj ph\l trong xuc'1ng can la cac thi€t bj lam vi~c cilng hollic lam vi(ic phOi 
hqp v(ii cac may can de dam Mo mOt quy trlnh cong ngM can nhtlt d~nh. ThHH bi 
ph1,l trong xudng can rat da d~ng va bao gam 

- thi€t bj v~n chuy~n : xe chc'1 tbep, bang tai, cd diu I~t, quay pht"li..., 

- thiet bj ep tr1,lc (di chuyen va d)nh vi tr1,lC can), 

- thiet bi cAt : may dao, may cAt keo, may cua, 

- thiEH bi n~n thAng, • 
- co diu boi tron, may danh vay ... 

Cac thi€t bj ph1}, kMng lam vi(!c tot va d6ng bQ VC1t cac may can s~ lam giam 
nang suilt va th~m cM anh huong tcri cMit IUQng san ph~m. 

Thi€t bi phl,l quan tl'l;mg nhlit la thi€t bi ep tn}-C va co diu djch chuyen trl,lc thao. 

2. Thiel bi ep Iruc 

Nhu da. trlnh bay, trong qua trlnh can, khe hc'1 gtua 2 tr\lc lam vi(!c cua may 
can can pha.i dieu chinh dUQc. Cci h¢p can, chi chlnh m¢t Hin khe hb gina' 2 tn}-c 
can cho m('lt lo~i san ph6m (nhl1 trong may can LT). Cci hQp can Cll sau mdi tan 
can l;;ti phai chlnh khe hc'1 (nhu trong may can QTN). 

De dj(~u chinh khe bO, co the djch chuyen trl,lc trAn ho~c duoi rna thuang lil 
trl,lc tren. Vi~c dieu chlnh co the la bAng tay hollic tJ! dt"lng. 
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Truyen d9ng ChD thiet hi ep tr\lc cdn" dam baD dai dieu chl.nh t6c d9 r9ng va 
thai gian rna may va ham may ngan nhat. Tuy 1DI;I-i may can, truyen d9ng thi($t bi 
ep tr\lc cling can dam baD : 

- rna may va daD chieu m9t hay d6ng thai ca 2 trl,lc ep khi co phoi can (thllang 
d6i vai may can ia), 

- d~ch chuy€n 2 trl,lc ep ve 2 phia khac nhau (rat can khi chinh li cac df;lng 
kh:uyet t~t cua phDi can nhll nhap nha be m$.t, cDng venh .. ), 

'. - dich dong b<) ca 2 tr\lc ep khi cling lam vi~c va co giai hf;ln dich chuygn tai 
vi tri cao nhM va thap nh5t, 

- co the' kie'm tra dUQc khaang djch, 

d~c dnh Cd cua truyen dOng co df;lng d:;ic tinh may xuc. 
Toc d9 djch chuygn truc ep cling tuy laf;li may. De- rut ng.1n thai gian djch 

chuyen, a cac may can phoi vuong, phai d~t ho:;ic cac may can tam day va trung 
blnh, thuang toc dQ djch truc lil Ian. Nhllng d6i vai cac may can HIm mong, can 
khe ho giUa 2 trl,lc lam vi$c chinh xac thi t6c dQ dich If;li nho Sau day ia mQt 96 
toc dQ dich tr\lc (mm/s) : 

- may can phoi vuong Ian v. trung binh 100 250 
- may can phoi vuong nh6 50 ~ 100 
- may can pMi d,?t 100 ~ 150 
- may can I. day v. trung blnh 5 .,. 25 
- may can phan lo~i 2 trl,lc v. 3 tr\lc 2 - 5 
- may can Ia mang 4 tr\lc 0,05 .,. 1,0 
- may can nhieu tr1,lc 0,005 0,01 

Hinh 8-59 cha Sd do thie"t bi ep tr\lc co toc de) djch chuyen Ian (tai 250mm/s) 
cua may can phai vuong 1150. 

Trong do : 

1 - Than thep due 
3 - D6ng Cd 
5 Banh rang d$m (banh rang trung gian) 

7 - Vanh banh rang 
9 - Ecu co djnh 
11 - Pittong tr1,l 
13 - Then 
15 Chot 

2- Vanh dinh vi 
4 - Banh r~ng nha 
6- Banh r~ng lien ket quay 
tv do tren truc 11 
8- MO~d co 16 vuong 
10- Vit ep trl,lc 
12- Xilanh thuy Ivc 
14- Dall tr\lc hinh cau 
16- BO truyen hl.nh con, 
chi thi dQ ep. 

Hlnh 8-60 cho sd d6 thi€t bi ep trl,lc co toc d9 
mm/s) cua may can 4 tr1,lc 500 x 1500/2500. 

dich chuye'n nha (0,11 + 0,22 
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Trang do : 

1- Li hqp di$n tit (M = 3 kNm) 
3- Khap n61 banh rang 

2- DQng cd truyen d9ng thie"t bi ep tr\lc 
-1.,5- B(> gi3.m t6c trl,lc vit i6m (gI6boit) 

6- Vit ep tr\lc 7- BO truyen banh r~ng con 
8- HQP t6c 9- Xen xin cam bien 
10- Thiet bi dh~u khh~n h~n ch€ vi tri caD nhat 11- B9 can ba.ng thuy Ivc. 
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Khi khong co phOi, do tn;mg lUQng trl,lc can 
tren ma co khe ha gifra cac khe rllng cua trl,lc 
ep va tr1.Jc vit (hlnh 8-61). Ecu trl,lc ep 1 g:in 
voi tr\lc can se tt len cac khe rang tr\lc vit 2 
va t~o khe hO phla tren. Luc ngo!;lm phoi, tr\lc 
can trlin bi nAy Illn s~ sinh Itlc va d~p Ian snh 
hl1O'ng tai tu6i thQ cua may. Do vl),y, cac h9p 
can cAn co thie"t bi cAn bllng de nAng tr\lc can 
:tren len. Thiet bi cAn bA.ng, co lo~i dung 16 xo, 
~ung d6i trQng ho/).c thuy h,tc. Hinh 8-62 Ia thi/~l 
b'i cAn bang dung d6i trQng a may can phOi d~t 
l150. Hinh 8-63 la thie"t bi can bAng dung 16 
xu 0' may can Iilln t\lc 700/500. ffinh 8-61 KII,' 1i,'1 gUJa khc r:'lng ella 

true c"f"v,', tru( vii 

fflnh 8-62. Thi"l hi can tilng dung dt'li m.mg ella may can ph{\i d!;:! l150. 

So dfj h¢ truyen d¢ng thi€t bi ep tr/!-c (F-D) : 

Hlnh 8-64 Iii. so d6 m~ch h,tc M truy~n d9ng trl,lc v1t cua thiet bi ep trl,lc dung 
h(i F-D. HaP. dt!ng co mqt chi~u ID va 2D quay 2 trl,lc vit dUQc ciip di~n tu mt!t 
may phat co di~n ap phat dinh muc thubng la 460 v, bllng 2 Ifin di~n tip dinh muc 
clla m6i dl)ng Cel. CuOn klch tit cua may phat F dUQc ca:p diti'in va di~u khi~n qua 
bO di~u khien DKKTE. 

Khi 2 d()ng cel tr1,lc v(t lam vili\c d6ng thbi thi chung dUQc mac n6i W!p nha 
c6ngtactel K va di~n tip ca:p cho d()ng cel 13. djnh muc. Trl,lc 2 dt!ng Cel dl1Qc niSi cung 
nha Ii hQp di~n tu de dAm bllo djch tr\lc ep d6ng bl). 

Khi 1 dt!ng Cel tI¥c vit lam vi~c rieng (chAng hliln phAi djch tI¥c ep trai, ung 
v{ji dOng Cel keo ID) thl Ii h<;Jp di~n tu nhA, cOngtl1.cta K nhA, dt!ng cel 2D dUQC cat 
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di~n, con d¢ng cO' ID dUQc dong di$n qua c6ngtlktO' lK vA di~n ap cap lA 1/2 di$n 
ap djnh milc cua may phat. 

" +--+lHII-l'- -+lit----t- -~ --jjt--t ~--t-- -ilt-itl=!-
"-

_lL _...lE"----'~==-
SO' do ep truy~n dqng thi~t bi ep trl,lc vtla mb ta. lit dO'n gian vA kinh M nhat. 

Nhung nhuQc di€m cua SO' d6 lit : khong the cho 2 tr\lc vit citng lAm vi$c thC'o 2 

hudng khac nhau, rat cAn khi dieu chinh 

I 
CP 

F 

RD 

2< 

m"h 8-fi4. Sd dd m(lch h,le truy~n dQng h¢ thOng cp 
tn,lc, clip di~n III 1 mi'ly philt. 

\74 

prophin ph6i can. 

NhllQC di~m tr~n dUQc khac phl,lC d" 

SO' d6 hlnh 8-65 v{Ji vi$c dung may phat 
ri@,ng cho m6i d(mg cO' truy~n d9ng tr\lc 
vlt vA m~ch philn dng cac dl)ng CO' kh6ng 
co cac ti€p diem c6ngtactO'. Cac may 
phat ri~ng Be cho phep 2 dl)ng cO' tr\lc 
vft Him vi~c d6ng thoi theo 2 huang 
khac nha.u va d6ng bl) du'IC vi~c dich 2 
trl,lc ep rna khOng dn Ii hQP di~n ttl. 

Trong SO' d6, kfch tu cho may phat 
dlJQc cap di4;m ttl may di(!n khu€ch d~i 
M.IlKD. MDKD co nhi~m V\l nhli m9t 
bq khu€ch d~i cOng BuAt, con khuech 
d~i to: dao chieu KDT d co chL1c na.ng 
di~u khi€n. Cac khu~ch d~i ttl khOng 
dAo chi~u KDT di~u chlnh d¢ IOn di$n 



ap ngilt theo dong di~n, tuy thea di(m lip cua may phat (qua cu(m CA). Di~n lip 
may phat du:qc so sanh voi tin hi~u d~t cho phep h~ kfch ttl tac dQng nhanh voi 
h~ so khu@'ch d!;li Ion. Cu¢n dieu khien CDK dil!u khien mt1c dQ cU:Bng buc kich tu 
va dam bao gii1 khOng d6i bOi s6 cu:ong buc di4;m ap cua khuech d~i tu KDT d khi 
thay d6i tin hi~u d~t trong gi6i h~n Ion. Dung ngat thea dong de dong co co d~c 
tinh. may xuc. So d6 dam bao d~p tu thong kich tu may phat, lo~i tru toc 
dQ bo cua trl,lc ep va gill cAn bang t8.i gilla 2 trl,lc vit khi chung lam vi~c dong tliai. 

3. Thiih bi cAt 
Thi@'t bi cat dung dA" cdt ngang hay cat dQc cac tIlm thep tren duang can nham 

co nhi1ng san phAm thea kich thuoc dB. dinh, ca.t dau thua duEIi th~o V.v. 

Tuy d~c diem cat, thiet bj cAt hay may cat (MC) co the co : luai dao d:)t ngang 
I,.;ong song}, luBi dao di.it nghieng. luBi dIa tron hay luBi cat bay. 

m"h 8-65. So d6 di6.J khien he truy!!n d/)ng h¢ Ihring cp lIVe cAp l.hen III dIe ,,,,iy phlil ril'ng. 

a) May edt c6 htfJi dao song song. May ca.t nay dung cAt kim lo~i nong tiet 
di~n vuOng, chu nh~t hay tron sau khi can tren cac may can ph6i vuong, may can 
phOi d~t, may can pht1n' 10!;li, may can thep hlnh. Mat cat nay cllng dung de cat 
kim lo~i ngu¢i. Trllbng hqp nay thl pr6phin luBi dao tuong t1ng voi d~ng ti~"t di~n 

ngang cua kim 10(l,i b. cAt. 

Trong qua trinh cat, ml).t phc\ng cAt (ml).t phc\ng chuyen djch cua luoi dao) lil 
khOng dOi. Nhi~t dQ cua kim 10!;li bj cAt thuang h).. 800 + 1000oC . 

• 

175 



Hinh 8-66. la Sej do ('at 
kim lo~i cua may cat co iui'ti 
dao song song, trong do 

1- kim lo~i d.t : 2-
thanh ep ; 3 va 4 - lu:t'Ji dao 
trEm va du:oi ; 5 va 6 - thanh 
ga dao trfm va du:lH. 

Tiet di~n ngang cua iu:iJ"i 
dao thU:ong co ti eel giua chi~u 
cao S va b~ rQng 0: la : 

S 
Q ~ 2,5 + 3 

LlliJ"i dao co tiet di~n chu 
nh~t cat du:gc ca 4 goc. 

May cAt co lu:t'Ji dao song 
song l~i chia ra 2 lo~i : iO!:li 

2 5 

h • 

hlt'Ji dao tren chuyen dOng va 
lo~i It1iJ"i dao dt1cfi chuy~n 

dong. Chuyen d(ing cua 1t1iJ"i dao 

Hlnh 8-66. Sl\ d6 mily c;1t ell h..lJi daD song song. 

iJ) 

u) 
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nha- h¢ th6ng tay bien hay thuy It,fc. 

8 

• 

ffinh 8-67. S1.I d6 rnay cAt cO Illdi dao .so~ .song. 
a - LliOi dao tren chuyen dOng ; 
b - LI..Idi dao dudi chuyem dl)ng. 

May cAt co l11iJ"i dao 
tren chuyen dQng (hlnh 
8-67, a) co khuyt'~"t die'tn 
ia bi xom mep cAt do 
kim iO\li ti@'p t1,lC chuyen 
dOng tren ba.ng Ian va 
can cd bim lac B a phia 
sau dao nen k@'t cilu 
may phuc t~p han. 

May cAt co 111t'Ji dao 
dt1di chuyen d('lng (hinh 
8-67, b) khOng co khuyet 
diem tren nen dllgc dung 
tVng rdi han. 0 may nay, 
tntoc khi lu:aj dao dU:di 
di l~n d~ cAt tbl thanh 
ga dao tren di xu6ng ti 
sat va-o kim lo~. 

Hlnh 8-68 cho C1,l 
the cac vi tri li~n tiep 
cua sa diS dQng may cAt 
cd lu:ai "dao du:di chuyen 
d~g trong qua. trinh 
cat (ung vlli goc quay 
tr1,lc khuyu 180°). 



, 

( 

'''-J 

0) 

3 

3 1 

Hl"h 8-68. So dO dOng ella may c~t c6 h.Joi da.o d\loi chuyen dOng. 

b) May elit c6 luiJi dao nghi~ng. M~y edt Day thubng dung d~ cAt thep d cae 
may can nong, can nguQi vA can pMn lo~i. Luai dao dlJdi dl;1t ngang. 

Tuy theo k€t ca:u khung m~y 
lA 1 tr\l hay 2 tr~ rnA may cAt 
nay chia ra IOl;li bel (blnb 8-69a) 
va lOo\li kin (hlnh 8-69, b). 

c) May eM c6 biOi dao dia 
trim. May Day dung cat ria mep 
dQc Him tbep hay xe ta:m tbep rOng 
thAnh cae did hl;'!p. 

Khi tam vi~c, 2 dIa dao quay 
ngllQc chi~u nhau va tlim thep ti~n 
vl! phia 2 dIa (hlnb 8-70). DI1 cht(t 
lUQng cat t6t, khOng hi sl:ln mep, 

12· TRANG 8! f)1~N .. , 

, I) 
1\';1:~11 
: ' 

~ J: I ~ 
~ 

1\ lJ 
, I • 

I-U'\ , -..I 

r III I L, 
a) b) 

m"h 8-69. MAy cAt c6 h16i dao nghieng. 
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khcllng chbm giua 2 dIa 
dac (hlnh 8-71) A = 1 
+ 3mm. BAng tMp cllng 
dlly thl A cllng nha. 

I ---r -Hlnh 8-72 lA ad d6 
truy~n dQng cua mlly cAt 
co hrai dac dIa trim. 
DQng cd di~n 11, qua hQp 
gillm t6c 10 va hQp blinh 
rAng 9, tI'l,lC n6i 8 co 
khlJp Cardan, keo 2 tt"\lC 
trung gian 3 vlJi clic blinh 
rang 7 cung m(lt t6c d(l 
nhung nguQ'c chi~u quay 
d6i vd'i nhau. 'frv,c 3 cO 

- ~ 

gan cac luai cAt dIa trim 

+ 
-Inn" 8-10. Chi6.J tien cUa tam thep 

bi cAl biing dao dia. 
HinII s- 71. Khoo.ng chom 

gilla hai dia dao. 

• 

1 a 2 d~u d~ clit mep cAc bAng tMp. 
d6ng bQ dan. 

Thanh rAng tr1,lc vit 6 quay tI'l,lC 4 dieu chlnh 

151111-25011 ----1 

1 , 

J 

4 

6 

Inllh 8-12. sa d6 truy~n dOng ella mily dt c6 l!.Joi dao dia Iron. 

Khi clin chia dQc bAng thep thanh nhi~u dai nho, nguai ta dung may clit dIa 
trim co nhi~u dla gIln tran 1 tI'l,lc. Hinh 8-73' la may cAt dia 0,6 x 1000 mm co 4 
c$p dao dIa dung d~ cAt 2 mep va chia bAng tMp ra thllnh 3 dAi rQng 300 mm. 

d) May c6t bay. May cAt hay dung d~ cAt cac tAm kim lo~i t~n duetng can rna 
khOng cAn dirng kim loFP.. Kha nAng cAt hay x:ic djnh nAng sul'lt may can li~p. t1,lc. 

May cAt bay co· nhi~u ki~u loFP.. 

May clit hay Ic~i quay t1'On Oo~ tang tr6ng) co nguyl!n Ii lam vi~c nhu sd dd 
hlnh 8-74. Hai tang tr6ng co k~p dao (mQt luBi (hlnh 8-74, a), hai luai (hlnh 8-74, 
b) hay nhi~u hdn) quay nguQ'c chi~u nhau vd'i tdc dQ khOng d6i. D~ cAt thu$n ti~n 
t6c dQ bAng IAn phis sau dao cAn l<1n hdn t6c dQ bAng thep vao dao. 

Mliy cAt lol;U nay co thl1 clit {J t6c dQ bAng tMp 15m/s va Ibn hdn. 
Khi may clit bay dung cAt bbg d!u cAe bAng thep va cAt cac bAng t.hep thanh 

tirng do(\n thl ch~ dQ quay dao bay co th~ khOng li~n t1,lC rna khai dQng va hAm cd 
chu kl, nghIa la dao khdi dQng tAng t6c tnt6'c m6i ltin cAt va bAm dirng sau khi clit. 
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m"h 8-73. May cAt cO b6n ~p dia dao. 

Hlnh 8-75 cho dQ.ng chung cua 1 mAy cAt bay tang tr6ng dung cAt ngang cAc 
bAng thep mong 0,18 + 0,60 mm cd dQ r¢ng 1000 mm. Chil1u diti cAt khi d~t 1 
dao ia 1520 mm va khi d$t 2 dao Ia 760 mm. T6c do bAng tbep 16n nhl1t Ia 5 m/s. 
DU'bng kfnh tang tr6ng ia 500 mm va chil1u cUti dao la 1200 mm. L~c cAt c .... c dQ.i 
d~t t6"i 30 T va dung cAt ctic bAng kim lol;U co giOi hQ.n Mn 800 N/mm2. MOmen 
c\1c d(li tru.y~n dOng trt,tc tang tr6ng la 9,8 kNm. 

-

a) b) 

ffl~_8-74. M~y ell bay dQng lang Imng. 

MAy cAt bay IO(li 
quay tri)D co quy dQ.o 
dao la hlnh trim va khi 
dao W!p xuc kim lo~i 

se t'ilO m,ot gOc nAo dd 
so vOi m~t pha.ng thAng 
dung qua 2 trl,lc tang 
tr6ng, gAy mOt xung I\1c 
Ion khi cAt vA m$t 
pha.ng cAt khOng phAi 
IA thAng dung. VOi ml}.C 
dich gil\m I\1C dQng IOn 
khi cAt, ngu'bi ta di,it 1 
dao nghi~ng nh ung 
chl1t luc;mg cAt khOng 
t6t lAm. D4! khAc phl,lc 
cac nhU'Qc di4!m tr~n, 
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2 

nhAt la d6i vai vi~c cat cac bang thep 
day, ngttbi ta dung may cAt bay lo~i tay 
bien. 

o lo~i may cat nay, quy d~o dao co 
dl;lng ellip phuc t~p va khi cAt dao chuy~n 
dOng gan nhu trlm mi}t phling bAng thep. 

Hlnh 8-76 Ia sO" d6 d/;mg hQc cua 
may c:1t bay lo~i tay bi~n, trong do : 1, 
2 - c(ip bo.nh rllng d6ng t6c quay nguqc 
chi~u nhau : 3, 4 - d§u go. hlai dao 
5, 6 - hill tay bien. 

Hlnh 8-77 la quy d~o dao toan bi) 
(a) va tJ vung cAt (b). 

Dq.c dUm truy~n d()ng eua may edt. 

DOng cO" truy~n dOng cha may cat 
co thi! lam vi~c tJ chi! dO dai hl;ln hOi}C 
ngan h~n ll)p l~i vai tan 86 d6ng cAt 
Mn. Khi cAt, Uti bii!n d6i dOt ngOt. Vai 
chi! dO dai hl;ln, thubng dung di)ng cO" 
kh6ng dong bl). Vai ch~ dl) ngAn hl;ln ll),p 
Il;li, thub"ng dung dl)ng co mOt chh~u. 

ffinlo 8-75. D~ng chung ella mfly dl hay lang IrOng. May d.t co htai dao dia lam vi~c tJ 

ch~ dO dai hl;ln; co the kh6ng can thay d6i t6c di) (dung di)ng cO khOng d6ng bt» 
va cling co th~ c<tn di~u chlnh t6c dO (dung dOng cO mOt chi~u). 

Gian d6 mOmen di}c trung ,cho dOng cO" truy~n dt>ng may cAt trong 1 chu kl lam 
vi~c (chu kl cAt) cho t~n hlnh 8-78. GiAn d6 a Iii d6i vai may cAt quay li~n t\lC, 
b Iii d6i v6:i may cAt co mo may va ham trong ml'ii hin cAt. 

Sa u day ta xem xet 
mQt sO" d6 di~u khien 
truyen di)ng may cAt 
bay dung h~ F-D. 

Hlnh 8-79 III sa d6 
dOng hQc may cAt bay 
co cae can liln may nAn 
thling truac khi cAt. 
Trang d6 : 

1, 2 - tang tr6ng 
co dao tren vii duai ; 
3- cac con liln may nAn 
thing ; 4 - dt>ng Cd 
truyen d9ng may ; 5 -

I 

hOp t6c dO. Tdi 
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H/"II 8-76. Soj d6 dOng ella mfiy dt bay 1000i tay bien. 
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mlllo 8-77. S<.1 d~ quy d,;1o dao may dt hay [o(1i lay hi~n. 

Hinh 8-80 Ii'!. sCI d6 nguy~n Ii di~u khh~n truy~n dOng may cAt bay. SCI d6 co 2 
b~ di~u chlnh : di~u chtnh di$n ap m!'i.y phat cl'lp cho phan ling d9ng eCl va dieu 
chinh ttl tMng kfch tit dong Cd. 

oL---------------~---
Got: ;wy 
troc tiao 

a) 

0 

AI 

~~~ 

h) 

m"" 8-78. Cilan dt'J mi'lmcn JnIIy dt. 

. 
car 

kiton(/ lit' 

goe fjuay 
tl"(/C dao 

ham 
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BQ dieu ch1nh di~n ap 
may phat g6m 2 bing khu€ch 
d~i bang khu~ch d~i ttl. Cae 
CUC>D kfch ttl may phat KTF 
n6i vao sa d6 dao chil!u vi 
phan voi cae khuech dli1i ttl 
3KDT va 4KDT. 

Cae cuOn dil!u khien 2d 
- 2c cUB 2 khuech d~i tit 
Day n6i tiep nguQc nhau va 
n5i vAo dliu ra cua tang 
khuech d~i thu nhAt 
(lKDTT). Di~'m lam vi~c 

dtlQc chqn tr€!n m~ch cae 
CUtfD d~ch Id - Ie sao cho a 

_yY---< mOt gia tri ra nhAt djnh clla 
khu~ch d~i ttt lKDTT thi 

m"h 8-79. so de. dOng hQc may cAt hay co may n~n th~ng. dong klch tit qua KTF ba.ng 

O. Trong be;. khuech d~i lKDTT s~ ti~n hAnh c¢ng vA khu6ch dl;li cae tin hi~u dieu 
khien. Khu di~n lip dtl a may phat hie t6c d¢ may b"ng 0, thl,tc hi~n nha cu~m 3d 
- 3c (phan h6i Am di~n ap may phat). Cu¢n 2d - 2c th1,1c hi~n vi~c thay dc'Si C\!C 

dnh tin hi~u (de thay dc'Si c1,1c dnh may phat a ch~ dQ tai dc)t bi~n). CuOn 7d - 7c 
n6i vAo dllu ra cua bO d~t t6c dO va Ia cuOn chu d~o cua be;. dieu chinh di~n ap. 
De 6n d~nh sd del, cue;.n 4d - 4c n6i voi dllu ra cua tllng khuech dl;1i thti: hai d{i 
lam nhi~m V1,l phan hOi mem ve dong kich ttt may phat F. Nhl1 v~y de;. Ian s.t.d 
dieu khien cua tang khu~ch dl;li dilu dl1Qc xac dtnh hOi tdng dl;li 86 cac tin hi~u d~t 
va phan h6i. Sd d6 dl1Qc di~u chinh dE! vai ~i~n ap toan pht1n a dliu ra bO d~t t6c 
dO, co the Stl d1,lng dl1Qc ca. 2 VilDg di~u ch1nh t6c dO (di~n ap may phat dtnh muc 
va ttt thOng kich ttt dOng Cd C\!C ti~u). 

B¢ dieu chinh kich tit d¢ng cd cilng co 2 tilng khu~ch d/i.ii (2KDT va 2KDTT) 
va chc;m t\! d¢ng dl) 16:n dong kfch ttt thea ti 86 truyen cua hOp t6c dO, xac dinh 
bai d¢ dai bllng thep cAt. 0 ch€ d¢ xac I~p, trong bl) dieu chinh co 2 tin hi~u ngUQc 
nhau dl1Qc so sa.nh : tin hi~u d~t a cuOn Gd - Gc vA tin hi~u phan hoi dl10ng toc 
dl) a cuOn 7c - 7d. Nha cac cuOn djch ld - lc, ca 2 tang khuech dl;li dl1Qc dieu 
chlnh d{l' khi khOng co tin hi~u hay khi cAc cuOn Gd - Bc va 7d - 7c -can bang 
s.t.d tM dong kich tit d¢ng cd co gia trj c\!c ti{iu .. Che do nay co khi may ca.t bay 
khOng cci.t hay cAt cac bAng thep voi khoang cach ngAn nhil:t. Trl10ng hQ"p nay, Hic 
rna may thl tdng cac s.t.d. cac cutin dlly bang 0 va tit thOng dting co gilt C\!C tieu 
trong dAi t6c dti tit 0 den cvc dl;li. Trttbng hQp nguQc Il;1i (neu khoang each cAt 
khOng phAi Ia ngAn nhil:t) thl khi rna may, tin hi~u a cu¢n 7d - 7c Ion hdn tin hi~u 
a cuOn d~t 6d - 6c. K~t qua Ia dong kich ttt dting Cd t\! de;.ng tAng vai d¢ Ian 
ciln thi~t. 

S.t.d. cuOn phAn h6i t6c dO Ian hdn cuOn d~t dAn tai Wc dilu co s\! ch~m tri'! 
nao do. Do Ia vi cac cu~m d~t cua bti di~u chinh di~n ap va dieu chinh ttt thOng 
noi cung voi dau ra b¢ d~t n~n tin hi~u toi cac cutin do la delng thai. Nhl1ng trl10c 
khi xullt hi~n tin hi~u trong cutin pha.n h6i t6c dti, can co mOt thbi gian d~' quay 
dting Cd va 10l;1i trtt khe do co khi. Do v~y, kh6ng phu thu¢c vao chil!u dAi cAt, rna 
may d¢ng cd luOn vai kich tit y~u hdn. Neu chi~u dAi cat kh6ng phAi Iii. ngAn nhAt 
thi t6c d¢ quay dOng co trong m¢t thOi gian nAo do nhl1 Ion hdn trj 66 cAn thiet, 

182 



gay ra bing tin hi~u phan h6i t6e d¢ va sau do tdng d~i a6 cae s.t.d. eua cae eu~m 
s~ hi"dng ling vlli gia tri quy dlnh t6e d¢ eua may. 

KTF 

, 
I I 

~d'i fC r.J ;;; Id~+ 
A :4 I Ole/; , 

~5- os±jd ~ 
~KBTT\ 

~--c---,----, 
4c +d 
3d I Jc , 

L-__ -<~~r-jlc:J ~, K m r-----~+ 
L+-=- ~Dich 

~
d: 2C ___ _ 

~-(+) 

c!::J...b.---+(-) 
U 7c 

~ 
L----OCS-~ch 

2C ' 20 

~
7C'7tf 

F " 
I 

, I 
TClibotf#t I 

may fl4'f, 

~;'Ch 
~-

6C I 6d 

HWa 8-80. So d .... nguyen Ii ditoJ khifn truYfn dOng mily dt bay. 

Trang qua trlnh eUClng bile hAm, t6e d¢ dQng cO" eo.ng giam eh$.m hdn so vlli s~ 
giam ap a dliu ra thi,n bj d$t. Di~u do t~o nl a~ trQi hdn eua tin hi~u a eu¢n 7d 
- 7e vil tu trubng d¢ng Cd tAng Illn, tl,lO kha nAng tAng mile hAm may. 

8\1 lilm vi~e 6n dlnh eua bl) diliu ehlnh kleh to d(mg cd duge dilm bila nha kha.u 
philn h6i lim m~m d' eu¢n 2d - 2e qua m~eh R - c. Thi~u sot eua ad d6 lil md' 
may d¢ng cd vlli tu trubng y~u. 
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Chuang 9 

TRANG B! DI~N - DI~N Til MAy REN, DAP 

§9.1. Y£U cAU VE TRANG BI DI~N CHO cAc MAy R£N, DAP 

1. Khai ni~m chung 

REm, d~p IA phudng phlip gia cOng ba.ng ap h,tc lQi dl,mg bien dl;lng deo ella kim 
10<:li de t~o ra san phAm co hloh df;mg va kich thl1ac,mong mudn. Ren va d~p nong, 
d~p nguQi chH~m vj trf quan trQng trong c!"lng ngM sAn xullt nhiflu san pham. Chung 
kh6ng chi dAm bAa cho ra cae ph6i phAm chilt 1l1Qng cao, chinh X8.C de gia cong Cd 

khf ti€p rna trong nhieu truang hQp con 18. 
thao tac hoan thi~n. COng ngh(l ren, d/).p tien 
toi t,'o cae chi tiet dam bAa kich thuoc, hinh 
dl;lng vA eMit lt1Qng be ml)t cu6i cling rna 
chI CaD gia cong tinh bang Cd' khi va a m¢t 
86 trl1ang hQp hoan toan khOng dn gia 
cong Cd khi tMm. Tien b¢ ve chat h1Qng san 
phAm va nang suat cao trong ren, dljip kh6ng 
tach roi kh6i qua trinh cai ti€n cong ngM 
va. qua trlnh cd khl hoa, tv dOng hoa cac 

() may rEm, dt;l.p. 

Cac may ren - d~p co IOl;li chi thvc hil3n 
mc)t nguyen cong, co lo~i th1jC hi~n dllQC nhieu 
nguyen cOng lien tiep. 

Ap ll,fc gia cOng tr~n may thliCrng Ian va 
m"h 9-1. So ,M d(ing eua may d~p kh6ng co dEl. rilt lan, dt1Qc t~o ra dl10i dfilDg xung luc dOt 

bien. Thbi gian thao tac (h,tc tac d1,lng vao 
phOi d~ ga.y bien dang) thliang ngan hOl)C Tilt nga.n so v{ji thbi gian 2 Ian thao hie 
(5 -7- 10%). Neu may dung sa d6 d¢ng nhu hlnh 9-1 thl m6men quan dnh phan 
d¢ng quy dlB v~ tr1,lc dOng cd kh6ng Ion. Khi d6, mOmen Ian nhAt hie thao tac hoan 
toan do d¢ng Cd t/ilO ra va mOmen qua 
tiH cho phep cua dOng cd cung phAi rat 
l{jn. Song, trong thai gian dai giiia 2 hin 
thao tac lien tiep, h~ ll;li chi can mt)t 
mOmen khOng lon, du de tha.ng rna sat. 
Dieu d6 kh6ng tt;l.n d~ng dt1gc kha nang 
lam vi~c cua d¢ng Cd. Do v~y, trong cac 
may ren, d(l.p thl1ang dung banh da nhl1 
hlnh 9-2. Trong thbi gian khOng th1!-o tac, 
banh da vai m6men quan dnh Ian S9 dUQc 
dOng Cd dch luy mlng I11Qng dliai d/ilng 
dOng mlng. Luc thao tllc t6c d¢ M giam, 
dc;.ng nang dt,t tru cr banh da se tl;10 ra 
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mamen rung d¢ng co de thAng Ivc can do bien d?ng cua pMi va mamen qua tai cho 
phep c\ia dQng cd khang cdn qua lan, 

2. Oac diem TOO va yeu diu VEo TBO 

o cac may rEm, d~p co banh da (hlnh 9-2), dau trugt (ddu d~p) T chuyen dQng 
'Mn xu6ng thang qua tr1,1c khuyu. T6c dQ ddu trugt la tdc dtj thay deli tily thuQc goc 
quay cua tr1,1c khuyu. Do v~y, mamen quan dnh cua phdn nay quy deli v~ tr1,1c d¢ng 

: cd cung thay deli. Nhung so vai mamen quan tlnh quy deli toan b¢ mil chu ygu iil 
'.do banh da thl phdn thay deli nay' khang Ian n~n trong dnh toan truyi'!n d¢ng cd 
the coi nhu khOng deli. 

Nhu tt~n da. n~u, banh da dugc dQng cd tAng tdc d@' dch luy nang lugng khi 
may khang thao tac va khi banh da giai phong nang lugng ilk thao t!\c thi h~ giam 
tdc, n~n d¢ng Cd truy~n dQng chlnh clla may lam vi~c trong di~u ki(m trli thay d6i 
lien t\1C, t6c d¢ thay deli lien t1,1C nghIa la luan a tr~ng thai qua dtj. 

May ren, d~p la may co t6c d¢ cao. Vi d1,1 nhu cac may tv d¢ng d~p ton hi~n 
df:\.i cd dgn 1250 hilnh trlnh trong 1 phut, con a may ep d~p nong, Ivc IC'Jn 400 MN 
(4000 T) la 50 hanh trlnh trong 1 phut. Mdi may ren, d~p cdn dam M.o gia cang 
chi tiet v6"i s6 lugng cdn va chdt lugng y~u cdu tr~n cd sa giA thanh nha nhAt. Do 
v~y, dnh chdt d¢ng Cd di~n phai phil hgp dnh chlit mAy. 

DQng Cd phai' co cAu tf:lO va kha nAng su d\1ng lAu dai cho pbep trong dii'!u ki~n 
san xuAt ren, d~p nhu : nhi~t dQ cao, rung d¢ng ... 

o cac mAy ep tr\1c khuyu, t6c dQ c~n thigt d~ bign df:lng deo dugc dam baa nha 
mlilch d¢ng hQc co khi cua mAy. Trubng hQp nay, de)ng co di~n ch£ cdn quay tr\1c 

. dA.n d¢ng ch{nh cua may vC'Ji t6c d¢ khOng deli. Vi d\l, dOng co keo may bdm trong 
may ep thuy Ivc. C!\c truy~n de)ng ph\1 trong cac may ren, d~p cung chi cdn t6c d¢ 
khOng deli cua d¢ng cd di(!n dAn d¢ng. DOng cd di(!n dung phel bign la dOng co kh6ng 
d6ng be) rotor 16ng soc. _ 

o may ren, d~p n~ng khOng co Mnh da, cOng suAt dQng cd qua 200 k¥:" thubng 
dung d¢ng cd d6ng bQ de dam baa t6c de) quay khOng deli vt'li Sl,i' thay deli cho phep 
cua taL Hdn nil'a, a dai cOng suAt It'ln, truy~n dOng bAng dc)ng co d6ng b9 kinh te 
hon la bAng de)ng cd khOng d6ng b¢. 

o mAy ren, d~p cd bAnh da, thubng dung de)ng co khOng d6ng b¢ 16ng sdc cd 
d¢ truc;Jt cao cling nhu d¢ng cd kMng d6ng be) rOta day qulin'. 

M~ch truy~n de)ng co khf dam baa truy~n Ivc va thay deli t6c de) tr~n trl,lc d¢ng 
cd thanh t6c dO gia cOng phil hgp tri'm ddu trugt. VC'Ji t6c de) gia cOng cho truac 
rna t6c de) dinh muc cua de)ng cd cang Ian thl be) truyi'!n de)ng Cd khi dng IC'Jn, 
phtlc t~p hdn, giA thanh cang cao va ngugc I~L Con chinh de)ng Cd di~n cung 
cOng suAt thl t6c d¢ cang Ian, giA thanh cang thlip. Do v~y, phai chqn t6c de) 
d¢ng cd nhb' so sAnh kinh te cac giai phap cd th@'. Tom Il;Ii, TBD cho mAy ren, d~p 
phai dam baa : 

- phu hgp dnh chdt may va thvc hi~n dugc thao tac cfmg ngh~, chju rung dOng, 
nhi¢t de) cao ... , 

- an toan va thu~n ti(!n kbi lam vi~c, 

- d~t nAng BuAt cdn thiet vai chAt IUQng Ban phltm cao, 

- tin c~y cao trong khai thac. 
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Cac khf cl,l vA thi~t bi di~n duQ'c dl)t trong tu ri@ng ngo~i trit dOng CO' di4)n, 
nam chAm di~n, cong tAc hAnh trlnh d~t ngay tr~n may. TO co ti~p dia. 

M~ch kh6ng ch~ may, toy may, co th@" co 3 cM' dO lAm vi~ : 

. + D$p li@n t\lC (0 ch@' dt! ttl dQng hay ch@ dO lAm vi~c Mng tay). 

+ D$p nhat mt!t (di~u khi@"n bAng nut bAm hay Mng bAn d~p (pli-dan). 0 ch~ 
dO nay, dAu truQ't sau m/)t hAnh trtnh sl! dung d vi tn ban dAu. 

+ Ch~y di~u chlnh may. 

81,1 thay ddi t6c dO bi@'n d~ng phOi ban dAu tllY thue;,c vAo d$c di@"m gia cOng, 
v$t li4)u, dO 11In, hlnh d~ng va nhi~t dO phOi. 81,1 thay ddi nAy co th@" nAng cao cblit 
IUQ'ng gia cOng va nAng BuAt. Do v$y, cae may rim - d$p mlli thubng co truylln 

" dQng chlnh co di(!u chinh tilc de;, quay. Di~u do con cho phep may cd th~ d!}t vilo 
mOt dAy chu~n nAo do vI co tM' thay ddi t6c dO quay truy~n d¢ng chinh cho phiI 
hQ'p vlli chu trlnh lAm vi~c cua cAc may khac. Cu6i cung IA co th~ ch~y t6c dO nM 
d@" dil1u chlnh may. 

Nhung vI nAng IUQ'ng dIJ tN cua Moh dA (d¢ng nAng) tI l~ vlli blnh phuong 
t6c d¢ quay n@n Yi~ giAm t6c d¢ quay sa lAm kern hi~u h,tc cua banh dA. Do v$y, 
dAi dil1u t6c a may T~m - d$p IA khOng l{Jn, vi d\l chI 2 : 1 ho$.c 3 : 1. 

3. Chon cling su't co khi c6 bainh da 
a) Phuong pMp gdn dung . D(tc tntng cho B1,I lAm yili!c cua c9.c may ren- d$p 

co tI1,lc khuyu IA 81,1 thay dd'i dOt bi@'n theo chu ky cua mOmen cAn Me tllY theo gOc 
quay a cua tI1,lC khuyu. Trong gilli 
h~n gOc thao ttic au' , Me d~t gia. 
tn rAt IlIn do phOi hj hi~n d~ng. 0 

u-"-

, w 

: Ale 

• 

,~ , ' 
I 

da s6 may, atl' clf (5 + 10)% mOt 
vang quay cua tr\lC khuYu. Sau thaa 
tac bi@'n d~ng phOi, Me giAm nhanh 
xu6ng mOmen khOng tAi Mk• dil d~ 
thAng cac mOmen rna sat. 

Trong gilli h~n gOc au' pbOi hj 
bi~n d~ng, hanh dA giAm t6c va 
sinb mOmen cung dAu viii mOmen 
dOng Cd d@" thAng mOmen cAn dOt 
hi~n do bi~n d~ng pbOi. Noi nhll 
v$y vi mOmen quan dnh cua hanh 
dA quy ddi y~ tT\lC d/)ng Cd thllb'ng 
rAt I{Jn so vlli cac ph~n quay, dl1u 
trllQt, tay bi~n ... vA thljc M co th~ 
coi mOmen quAn tinh quy dd'i t6ng 

Hi,." 9 - J, Bib... dll t6c dO w v;\ m~men M theo gOc quay 0:. cua h4) truyl1n dQng bang mOmen quAn 
tinh q uy dd'i cUa Mnh dA. 

Trong gilli h~n goc chn khOng tAi, Me = Mkt nM, hanh dA dllQ'C dong co tAng 
Mc vA nAng 111(;mg (dOng nAng) giAi phong khi tbao tac s~ dllQC khOi ph\lc. 
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T6c de. goc Mnh di'i w thay ddi theo gec quay tr\lc khuyu nhu a hlnh 9 ,-3. 

a 
Vi d s6 ~ = (5 + 10)% nha n{!n S\l thay d6i Me trong gibi h~n gQc all co th~ 

b6 qua va d6 tbj Me a hlnh 9- 3 thubng_ duc;Jc thay bi\ng d6 thi don giAn han nhu 
blnh 9 - 4. N€u gQi Au Iii nang lugng 
can d~ th\lC hi~n thao tac bi~n d~ng vA 
thAng cac hjc can khac treng m~ch dong H 

.hQc co khj cua may thl mOmen thao tac 
lrung blnh thea hlnh 9 - 4 IA : 

A" 
Mn an 

Tuong t\l, n~u Akl lA nang -luQng 
khOng tAi thl m6men kh6ng tB.i trung 
blnh la : 

!.Ifb MId 
-------------~ ---

0( 

Iff 
Cai mOmen quan dnh Mnh dA IA vo 

cung Ian vA !Ai san bi\ng hoAn toAn tr@n 
tr\lc d(lng cO thl mOmen trung blnh rna 
d()ng cO clin co Is : 

fflllh 9 - 4. 0'" Ihi dan gian eua mOmen M. 

~Ptt + MI.:Pkt 

:In 

ChQn d(lng co thea di~u ki~n mOmen dinh m11c 

M dm $;!I Mtb 

(9-1) 

(9-2) 

Thuc t~, khi cO banh dA, tAi tr@n tM,lc d(lng co kh6ng san bAng heAn toAn dttQ'c. 
Tr-ubng hc;Jp nAy phAi xAy d\lng diS thi mOmen trE;n tr1,lc d(lng co theo thbi gian dnh 
gia tr~ Ian nbl'It vA gia hi trung blnh toan phuong cua mOmen d(lng ca. Nhung khi 
dnh toan sO b(l, co th~ chQn thea (9-2) vm M s6 d\l tr1t k, do dnh toan chua chinh 
xac. 

M dm = kM tb 

ChQD k thea kinh nghi~m k = 1, 2 + 1,5 

COng Built djnh muc cua d(lng CO 

Pdm = kP tb 

vi1i giA thi~t wtb == w dm 

(9-3) 

NAng IUQ'ng clip tit bimh dA do giAm t6c luc thao tAc bAng hieu dOng nang banh 
da truo-c vA sall thao tac : 

w' 
A" = Jbd ;X - Jbd W~n ' [J] (9-4) 

trong do J bd - mOmen quAn dnh c~a Mnh dA (kgm2) ; 
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- telc dQ goc Illn nhf1t vA nho nhf1t cua 
.ad 

ban h da (-,-) 

Bi~'u thuc (9 - 4) co th~ vi~t 4ti 

Wmax + w min 
= J bd --"=-"2-= (9-5) 

tTong do : 

- t6c d~ goc ttung blnh (9-6) 

- d¢ khOng dong d~u t6c d¢ banh ds. (9-7) 

Tu d6 

, 
----!----))J 

I j{ 
, I 

(9-8) 

Luc dnh toan sd bQ, thtiang eoi w tb IS. 
t6c di) Hnh toan cua banh dA tUdng ung voi 
t.6e dO quay dinh mue cua dqng cd, con M 
s6 khOng dong d('!u t5 duqe cho trullc. Th\1C 
8\1 t.hl <5 ph1:l thu()e vao cae thOng s6 eua 
d¢ng co di~n va vao d~ dnh tw. KhOng dl!! 
ci),p toi i5 khi dnh toan sa b() la mQt thi~u 
s6t Cd ban. 

Cu6i cung, ca:n hlu y la dQng cd xoay 
chi€u khOng dong b¢ keo may ep tr\lc khuyu 
co th6 lam vi$c vlli d¢ truqt xac dinh Ion 
hdO d() truQ't tlli h~n 8 th trong thai giao 

I 
thao tac vi mOmen d¢ng co nb6 hon Me' t6c 
dQ quay giam vA d() truQ't co thi! tllng qua , 

(s:: 1) L __ L' _'--__ -:-'_.,.. 8 th, Nhung do co he.nh da va thbi gian thao 
o Ud'm MIl! M tac rAt ngAn nen dQng. co khOng bi dung. 

Hi"h 9-5. Dl;ie linh ella dOng co 
k.hOng d6ng bOo 

8au khi thao tac k{$t thuc, m6men cAn IS. 
Mkt nM hon mOmen d9ng cd ni;n d9ng Cd 
I~ tllng toc va khOi ph1,1c If,li t6c d() t1:ng voi 
d9 trtiQt nM hon 8 th (hlnb 9-5). Nhung dOng 

Cd ph~Li lAm viljic (du ngAn thbi gian) vlli d¢ trul;Jt Ion han dO truQt Wi b~n la kh6ng 
n~n VI n6 keo thea s\i d6t n6ng dOng ca. HlJn nua chu ky l~p If,li nbanh. Do vf).y 
can Ch9n <5 d6 gia trj Illn nhl'lt cua d() tT11Q't dQng co khi thao tae kh6ng qua 8 th" 

b) Phucmg phap chinh ~ac. Trong thai gian tbao tAc, c6ng tb\iC hi~n bCli dQng 
co va banh dA : 

2 2 
Wmax - Wmin 

+ J --==-;2'--= (9-9) 
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trong do : !PI ' va !P2 109. goc quay trEm 
tn,lc d9ng cO' d dau va cu6i thaa tac 
lam bi~n dl;lng pMi ttlO'ng ung vcri t6c 
d(l goc W max va wmin cua d¢ng Cd. 

Vi all < < 2;rr va Mkl < < Me n{!n 
neu coi all = 0 va Mkl = 0 thl. ta co 
trl1ang hQ"p tai nhQn (tai pic) Ii tuong 
(hlnh 9 - 6). Khi do 

" A" ~ lim f Mcd~ (9-10) 
'P~-- 'PI'PI 

Con Me = Mtl - 00 

W thay d6i tli Wmax d~n wmin 

Do momen dQng CO' kh6ng thg 1O'n 
vO han nen : 

a 

t 
I 

~t-:::O 
til -:::0 

'" :f 
m 

+ 
2" t 

2ff 
leK la la lex 

" 
HI"" 9 - Ii. D6 Ihi dang tfli nhl,m. 

lim f Md~ ~ 0 (9-11) 

'P l-- 'PI " 
Thay 

W=, w,,(1 - smiJ 

vila ·(9-9) va bien d6i v{ji luu y (9-10), (9-11) ta co 

A" ~ 
1 2 "2 JWo(smax - srniJ(2 - Bmin - sma~ 

trang do Wo - t6c d¢ khOng tAi Ii tudng cua d9ng cd ; 

smax' sm,in - d¢ tnlQ"t tuO'ng t1ng vcri wmin' Wmax 

, 
~ 

t 

(9-12) 

De dam bAo nang Buat may, pMi luu y thai gian chu ky khi may lam vi~c (] 
che dQ tt,i dQng. Trong truang hqp tai nhQn Ii tudng thl thbi gian chu ky t d , chfnh 
hi thai gian tang t6c tli cl,ic tiell Wi cl,ic dl;li 

(9-13) 

VI W Wo (1 - s) nen dw - Wo ds nen 

(9-14) 

, 
Truong hqp dung d¢ng CO' khOng d6ng b¢ 

13· TRANG BI £)I~N. A 
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M 2 
M'h 

(9-15) , "h +-
"h 

, 

8 

- ") + 2" In-"'''''J min the. 
moo 

(9-16) 

Bi~u thttc (9-16) th~ hi~n di~u ki~n dAm bAa nAng BuAt d6i v6i may chao D9ng 

CO' di~n dam bAa thljc hi~n cOng All (tMng qua banh dB) khi thao tac va vai chu 
ky tek clin phAi co ch~ d¢ nhi/Ilt nhU khi him vi~c voi c{)ng suat dlnh mdc 0 tAi li~n 

tl:lC, nghta lil 

'" 
fMwosdt = MdrnWosdmtct 
o 

(9-17) 

Vfi trai (9-17) bi@'u th~ nang 1\1~ng d6t nong rotor khi d¢ng CO' hIm vi~c trong 1 
chu ky may d~p t"r\lc khuylm j con v€ phAi hi t6n thl'lt nAng h1qng khi d¢ng co lam 
vi(!c djnh mue trong cung thai gian ehu kY. N€u dieu ki~n (9-17) thOa miln thl tdn 
thdt nang IU!;mg trong stator cung nhu nhau trong ell 2 truang hqp vi chung ti l~ 

vcri tOn thAt a rotor 

Thay dt = 

hay 

J 
- dw 
M 

vaa (9-17) co 

'" f sJdw = Mom sdm tek 
o 

, 
m .. 

Jwof sds = Mom sdm tek .. m,o 

w ) J --" (02 2 M 2 "max - smin = drn S"'m tck (9-18) 

Trong dnh toAn th\lc M, xuilt phat tit sd d6 d"ng h9C cua may, nguai ta cho 
bi€t t6c d" d6ng b" Wo Ch9D c5ng sufIt trung binh cua d"ng Cd r6i ch9n m5men 
quan dnh cua ba.nh dB. de dAm baa cac di~u ki~n bAa tO~lD nAng h1Qng ; nAng suilt 
va taa I).hi~t. 

Nhu: v!).y, blli toan dua toi vi~c giAi d6ng thai 3 phlldng trlnh (9-12), (9-16), 

(9-18), trong do : 1\t ,tck' wo' Mdm, sdm' Mth, Sth dii biet, con J, smax va smin la an 
s6. Sau khi giai co : 

• 
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trong do : 

() - M 86 d!)c trttng cho d¢ kMng d6ng dell t6c d\). 

C6 the' dnh () theo : 

J = 2ks<lm ~ 

k - M 96 dl,t tru nhu trong (9-3) 

g - M so, ch9D trong gioi h~n 0,85 + 0,95. 

(9-19) 

(9-20) 

Khi tllng M s6 k va ct"mg suAt dlnh mdc eua d¢ng Cd thl mOmen quan tinh eua 
banh da giAm va ngl1Q'c l~i (vi~c ChqD sdm ' k .; co the tham kh9.o bAng 9 -1). 

BANG 9_1. CHQN CAe O~I LUQ'NO THEO s6 HANH TRINH CUA MAY D,4.P 

s6 hi:nh trinh lrong I pMI 
D;;Ii lu<:!ng 

DUdi 15 15 + 50 Tre,n 50 

~m 0.12 O,OR 0,08 70,04 0.04 + 0,02 

L k 1.2 1,3 1.4 +1,6 , O,R3 0,9 0,95 

Tinh toan truyen dt;.ng di~n co banh d:l thl chi ti~u kinh t~ ky thu~t co y nghIa 
Ian. N~u giam J bd s~ dAn tai tllng P dm d¢ng cd vA laID kern hi~u suAt dOng cd. NflU 
tang J bd thl giAm dUQc P dm d¢ng cd nhung l~i lAm ta.ng kich thu6"c may va tang 
t6'n haa do rna sat. Giai phap t6i 11u 13. chi phi t6i thMu trong thQi gian hoAn von 

s = V + T hv C 

trong d6 : 

V - von dau ttl ban dau ; 

T hv - thai h~n d~nh muc phai hoan v'fin (nAm) 

C - chi phi khai thac trong 1 nAm. 

(9-21) 

Thl,iC M con chung to giai phap toi uu vi! kinh tEl co li~n quan tdi nAng sutH 
lnay va cac gia trj k, Sdm' .;. 

Tai thl,iC khac vai tai nh9n If tuang Iii kh6ng tac dC)ng tllc thai. Dl;l.ng nh9n 
cua M" phl,l thuC)c di;ic die'm thao tac c6ng ngh~ (dC)t, keo vuot, d~p niSi v. v ... ) 
va phl,l thuOc vao k~t cAu cua co cAu truy~n l1,l"c. Thl,iC te thl all ,.t. 0 va Mk( ,.t. 0, 
nhtlng d!.1ng Me trong vung at! it anh htlang Wi c6ng suAt d9ng cd vA dO Ian cua 

Jl:>d· 

o cae may lAm vi~e nhat m¢t, do th~ tAi phuc t~p hdn vi tai nh9D xuAt hi~n 
khi dong Ii h~p n6i (di~n tit ho~c eo khl). C6ng d6ng Ii h~p IA : 

(9-22) 
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trang do J' la momen quan tlnh cua cac phan bt dAn tr~n m(lch d¢ng Cd quy d6i 
ve tr\lc Ii hQ'p, 

COng ~h dung d~ tang t6c cac phl1n b. diin khi dong Ii hQ'p va thang t6n haa 
da truQ't dia Ii hQ'p. 

Goc dong li hQ'p thubng rat nha n~n coi la tllc thai. 

. Cong Built d¢ng co di~n va mOmen quan tinh cua banh da 8e xac dinh thea cong 
thtic 

A" 
J tx1 "" kd ow2 

Truong h«;lp tai 1 xung nhQn ma hAnh trlnh lam vi~c li~n t\lc thi 

au 

360 

Truong h«;lp tai 2 xung nhQn rna may lam vi~c nhat mOt thi ! 

trong do : 

(9- 23) 

(9-24) 

(9-25) 

(9-26) 

p- M s6 sil dl,lng hanh trinh, ba.ng tl 86 giua thai gian chuyen dl)ng cua dau 
truQ't va thbi gian cA chu trinh. 

H~ 86 P thuang cha khi thiet k€ may. 

Trang M truyen d¢ng co dung dai hlnh thang thi ca":n dnh den d(j truQ't dai sd 

vi dOng co co dl) truQ't dtnh muc nha, dl) tri1Q't dai co anh huang Mn. Do v(i.y phAi 
ta.ng 8dm them lUQ'ng Sd ::= 0,01 khi tinh o. (9-20) tro thanh 

(9-27) 

Phuong pha.p tr~n da. duQ'c kii!m tra qua may tlnh vA no co d9 chinh xac caa 
khi 0 < an :oS; 90°. 

V6i a ::= 10 +20u thl sai B6 vAn co the b6 qua. 

vi dlj. : Cho : ~t "" 15000 J, Akt = 2000 J, w = 
rad 

27,2-,-, p = 1, au = 60°. 

rad , hanh trlnh 
Wu = 104,73 , S6 hanh trmh n hl = .70 ph ,truyen d(jng qua dai hlnh 

thang va d!)ng co Ill. khOng dong bl) rotor 16ng soc. 

Tlnh cOng suat dl)ng co vA mamen quan tlnh cua banh d:l ? 

Gidi 
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Thai gian chu ky : 
60 60 

= = 0,86s 70 

Chon k = 1,4 (bang 9-1) thl. c6ng suat dlnh muc dnh toan cua dOng Cd 1a 

_ ( 15000 + 2001 - 1,4 086 = , 
27.600W = 27,6kW 

ChQn d¢ng Cd A81 -6 co P dm = 28 kW, slim = 0,025. Thea bang (9.1) chQn 
8(1 = 0,01 va ~ = 0,95, ta co 

0" = 2~k(sdm + sd) = 2 x 0,95 x 1,4 (0,025 + 0,01) = 0,093 

20 15000 
(1 - 360) 0 093 x 2722 

= 206kGnf 

4. s~ lam ville ella d{)ng eo 
rotor day quan khi eo banh da 

May rEm, d~p c6ng suilt IOn hdn 
75 kW thl1ang dung dong cd kh6ng 
dong b¢ rotor da-y quiln. 

Giao trinh may dit';!n da cho biet, 
t6n that trong dong cO" nAy co 2 thanh 
pha.n : khOng dOi va thay deli. Ton that 
thay dOi 0 m~ch rotor (chi s6 2) va 
stator (chi s6 1) tl1O"ng ung lA : 

6..P1d2 = Mwos 

(9-28) 

trong do : r' ph - di~n tro ph\! 0 m~ch 
rotor quy dt'!i v~ m~ch -stator. 

, , 

n 

oL.---L.---.....l~ M 

Hlnh 9-7. D!'ic Ilnh nhiln I,m Snt. 

TOn that ~Ptd[ hoaD toan bidu thi dl10i d~ng nhi~t trong d9ng cO". T6n that ~Pld2 

cling dl10i d~ng nhi~t nhung phan bt'! giua di~n tro rotor r2 va di~n tro ph\! rph 
o m~ch rotor thea ti 1~ cae gia tri di~n tro do. Phan toa nhi~t 0 cuon day rotor 
se 1.9. : 

r'2 r'2 
~P'tct2 = ~Ptd2CO'-+-:-'-::>,- = Mwos , + ' 

r 2 rph r 2 rph 
(9-29) 

Va t6ng ton hao thay doi trong d¢ng cd 1.9. : 

r , 
+ -,) r, (9 -30) 
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D9 tnrqt tron di;lc clnh tv nhien Stn vA trim d~c tinh nhan t~o Snt (hlnh 9-7) 
ung voi cling mOt mamen tren trl,lc dong co lien quan voi nhau thea diliu ki~n : 

Thay 

S n 

'" 
S"' 

(9-30 vao (9-30) ta co 

~P;d2 + ~Ptdl 

- - -1- - - - - -,- -"l 
- , , 

, 
. , 

'2 
= 

'2 + rph 

= MWostn 

HlIIh 9 - 8 . C.k dp m¢ may dOng cd khMg u(~ng hO 
n'ltor dAy qu~ 

(1 

(9-31) 

" + -c) 
'2 

(9-32) 

NM.n xet (9-32) ta thtIy : 
khi mamen tren trl,lc df,lng co 
thay ,1:16i, t6ng cac t6n that thay 
ddt trong d9ng co hay t6n that 
toan h¢ trong dQng co duoi dij.ng 
nhi~t khang phI,! thu/)c ve.o gia 
trj cua di~n tro phl,l trong m~ch 
rotor.Neii cach khac Iii : dQ 
truqt tren dl;lC dnh nhan t~o 

ung voi momen djnh muc se Ie. 
dQ truqt cho phep lam vili!c lau 
diii neu dieu ki~n liim mat giiJ 
nguy€!n. Thvc te thi s\1 giam 
toc d¢ng co se lAm xau dii!u 
ki~n. thOng giei va se phAi giAm 
chut it d¢ truqt cho phep liim 
vit3C lau diii va keo thea giAm 
mamen d¢ng Cd. 

5. ChQn truyen dong 
banh dil theo dieu ki{!n 
ma may 

Md' may doi voi may rEm -
d~p IA n~ng ne vi momen quan 
tinh cua banh dii rAt Mn, 
thU"ong sau khi quy d6i ve trl,lc 
d¢ng co nei gAp 20 + 70 bin 
momen quan ti'nh cua rotor 
dOng cd n€m d/)ng cd c6 the bj 
qua nong_ 

De giam nh~ S\1 dot Dring dOng co hie md' may thea 1 s6 cAp di~n tro 0 m~ch 
rotor eAch nay con lAm tang dU"Qc gia tti mamen ttung blnh Mn vA do dei giam thoi 
gian rna tntiy. 
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N~u mem hoa d~c dnh Ii'!.m vu~c clla dOng Cd nha di~n tra ph\1- tham gia CO 
d\nh a m~ch rotor thi. CO tM' giam mamen quan tinh cAn thi€t cua banh dB. (xem 
9-20) va (9-24) do tAng dO tn1Qt va dang thai c11ng giam thai gian rna may. 

Khi tinh toan di~n tra rna may, can xac djnh mamen c1jc d~i hic rna m.ay va 
thuang Ii'!. 

CH 
d) 

b) 

CH_l fR 

-~ 

Mmax = (0,8 + 0,85) Mlh 

Sau do, cho s6 ca:p rna may (khang 
k€ ca:p lAm vi~c). Thl1ang a may rEm, 
d~p, cang suat djnh muc dOng co dU:oi 
50kW thl tht!c hi~n 1 dip rna may, cong 
sUAt 50 + 100 kW - 2 ca:p va eang sutit 
tr@n 100 kW - 3 ca:p (hlnh 9-8). 

May rim, d~p cAn cang sUat truyen 
d¢ng du:6i 75kW r,'it hay dung dOng co 
rotor lOng soc co dQ trU:Qt Ian. 

§9.2. SO "DO DIf:u KHIEN 
DIJj:N - DIEN TlI 

MAY REN, D~P CO BANH DA 

Hinh 9-9. So d6 di6J khien h hop rna sal. 
Truac ti@n, ta xem xet 1 so do dieu, 

khien li hQp rna sat th1,l'c hi4;!n qua 1 nam chi'!.m di~n tac d\1-ng lim b¢ van di@n khi· 
de dong Ii hQp. 

Hlnh 9 - 9 Ii'!. so del dii:'!u khi~n Ii hqp rna sat bllng 2 tay, dam bao d~p nM.t 
mQt vi'!. khong cho phep l~p hanh trinh li@n ti€p bang cach dn cac nut bam li~n tvc. 

Hinh 9 - 9, a cho so do thie't bi chi huy CH co tr"Vc n6i v6i tr\1-c khuYu. Hai 
cam co prophin sao cho ti€p di~m thu:bng rna CH - 1 dong a diem ch~"t du:6i eua 
trve khuyu (dAU d~p a vi tri du:oi cung) con ti€p di~m thu:ang dong CH- 2 rna ra 
trong thai gian ngAn khi dau d~p a gAn vi tri tr@n cung (di€m cM"t trim cua tr\1c 
khuyu). 

Khi dip ap cho m~ch dieu khien (hlnh 9 - 9, b), role lR tac dOng vi'!. tl,1 duy 
trl, dong thai dong slin m~ch cho rdle 2R. Khi 2 tay an vao 2 nut IN va 2N thl 
IR vAn co di~n do t1,l' duy tri vi'!. 2R cung dUQc dlp di~n. Tiep diem thu:ong rna Clla 
2R ddng m~ch cUQn nam chAm NC clla van di~n - khl, etlp khI 'dong li hQP. Trl,lc 
khuyu bat dAu quay, dtty ddu d~p xu6ng. Tdi di~m chet du:oi, CH - 1 dong. DAu 
d~p bat dliu di l~n vi'!. ngubi v~n hanh c6 th~ be tay kh6i cac nut ba:m mi'!. vAn 
khang s9 va Y bi d~p vao tay. Role 2R dUQc duy trl khi dliu d,,"p di l~n nha tiep 
dH~'m CH - 1. Glln diem ch€t t~n, cdc ti€p die-m CH - 1 va CH - 2 d~u mt':! va 
dau d~p dung. 
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I> I> I:? 

K K K 

b) Sa d6 tiep diem clla CM 

Che dOTu'<:p D!.Ir nhal mQI 

dj~m 
TV dOng 

Nul ",m Pedan 

eMl - - -

CM2 , , , 
CM3 , - -

CM4 - , , 
CM5 - , -

eM/) - - , 

CT L 

Chinh 

""y 

, 
-

-

-
-

-

Neu ngu'ai v~n hi'mh an lien hJ.c 
1 N va,2N thi 1 R vAn cd di~n do 
t\1 duy trl qua CH - 2. Nhung tc'Ji 
gan diem chet tr~n thl CH- 2 bi 
rna, role lR mAt di~n va tiep di~m 
lR t\1 duy trl cling rna ra n~n sau 
do CH-2 co dong thi lR ct1ng khtmg 
the co dit:;!n. Role 2R ding bi ngat, 
dau d~p se dung. De co hanh trinh 
dljlp mai, phiU nha nut bam va sau 
do An l;;ti. 

Hinh 9 - 10 a cho so del tiep 
diem day du clla may d~p tren, 

Trang so do nay, d¢ng co chinh 
lam vi~c a di~n ap ""' 380V, ctmg 

taeto K va nam cham di~n NS lam 
vi~c a di~n ap 127V con ml.lch dieu 
khit'in va dEm chi€u sang tl.li cM DS 
dugc cAp di~n ap 36V, den tin hi~u 
- 6V. 

So do co 4 ch€ d¢ Him vi~c : 
d~p tu d¢ng, d~p nhat m¢t bang 2 
nut bam, d~p nhat m¢t bang ban 

.dl.lp (pMan) va dieu chlnh bang' 1 
nut b!'l:m. Chuyen d6i ehe d¢ lam 
vi~c nha- khoa chuyen ml.lch CM vaj 
sO do ti/l'p didm nhu hinh 9 - 10 b. 

Sau khi ch9n ch€ dl) lam vi~c, 

dong aptomat A cap di~n vito may. 
Den ID baa cd di~n vito may. Bam 
MD de chl.lY dl)ng co D eha truyen 

Hi,." 9-10. Sd dd du~u khiCn may d!Jp. d¢ng chinh IS. banh di\ dl1gc tich 
na.ng iu'gng. Den 2D baa dOng cO 

chl.lY. Tr\lc khuyu quay thea ch€ d¢ dA ch9n sau khi thao hic' dong Ii hgp. a cM' 
d¢ lam vi~c tl,l' d¢ng va d~p nhlit mQt di~u khilln bllng chAn (bang pMan) thl role 
2R chi co thA" co di~n khi luai chAn baa v$ dA dugc hl.l xu6ng de tiep die'm baa v~ 
LCB kin. 

Sa d6 lam vi~c nhu sau : 

- Ch€ di) tv dOng (d~p lien tl!c) 
co di~n vA tl,l' duy trl. Cui)n 'hut NS 
may nhb An STOP. 

cae tiep diem CM2, CM3 kin. Bam M thi 2R 
co di~n lil!n tl,lc va may d~p lien t\lc. Dung 

- Ch€ d¢ d~p nhlit ml)t, dieu khi€in bang 2 tay cac tiep diem CM2, CM4, CM5 
kin. Vi a ch€ d¢ nAy phai dieu khien htlng 2 tay, khong sg vo y d~p vao tay nen 
may co the lAm vi~e khi kMng hI.! lu{1i chan bao v$. Tiep diem LCB kMng co tac 
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dl:mg gL Dg d~p, Mm 2 nut IX 
va 2X. Lam vi$c clla ml.lch tuong 
tlJ nhu so do hinh 9 - 9. 

- Che do d~p nhat m¢t, di~u 
khien bllng chAn : cac tiep diem 
CM2, CM4, CM6 kin. Tiep digm 
CM6 kin de dua tiep diem pe dan 
PD VaQ m:;tch dieu khign. Tiep di~m 
C1J5, ma a che de;. nay de cat 
m:;tch cac nut bAm IX va 2X di~u 
khien tay. Lam vi~c cua sO do 
tuong tlJ nhu tren. 

- Che dO dieu chinh : tiep diem 
CMI kin. 0 che do nay, dau dap 
chi chuyen dOng khi nut M bi an. 
Cting co the dung nut M dll thtt 
vi~c dong li hQ"p ngay ca khi dong 

CH-3 IR 

~'----·-l 
1X 2X 3;" 4,x 
~-o-L~-~ -

\ r----! r--' r' 21? JR 

HI"" 9-11 . S<l d<'l .lieu khic.n dung van qua I..hil.u dp khi 

co D ngung quay. 

De nAng cao d{.l tin c~y khi lAm vi~c, nguai ta dung so do nhu hlnh 9 - 11, 
trang do Ii hQ"p dUQ"C cap khf qua 2 van di~n - kh[ n6i tiep va rna cac van bAng 2 
cue;.n hut rieng INS, 2NS qua 2 role trung gian 2R, 3R. 

So do dAm baa nhA Ii hqp ngay cA khi chua ngat mQt trong cac van, mOt trong 
cac cuOn hut ho~c mOt trong cac role. So do cting cho phep 2 cong nhan cung lam 
vi~c khi d6ng thbi an cac nut IX, 2X, 3X, 4X. Neu chi I cOng nhan liUll viec thl 
dung IX, 2X, con 3X, 4X bj ngan ml.lch qua chuyen m:;tch khoa CK. 

Cac tiep diem CH-'-l, CH-2 ella thiet hj chi huy dong nha dl.lng cam khac nhau 
nham thay deli tha\ gian phai An nut de co hanh trlnh lam vi$c. Thai gian an nut 
dai hay ngan thay d6i nha chuye'n m:;tch CM qua tiep diem CM-I, CM-2 cua no. 
Khi CM-3 kin thi chi dn an cac nut r6j nha ngay, may da co the lam vi~c. Tiep 
diem CH - 3 clla thiet hj chi huy rna khi tr~c khuyu quay gAn tal diem chet tren. 

Tiep diem RD clla role ap suat dong l:;ti khi dau Mi trOn dll ap suat. 

Hlnh 9 -12 cho so d6 di~u khien lOgic khOng tiep diem hI> Ii hqp may d(l.p vai 
do tin c~y ca~. 

So d6 nay dam bao cac ch€ do lam vi$c sau : 

D~p nhat m{.lt vaj vi$c On Illu cac nut banL 

D~p nhat m¢t vai vi~c an nhanh cac nut Mm. 

- Tv dong (d.p lifln tl,lc) 

- Thti ma.y. 

ChQn che de> lam vi~c nha chuyen ml.lch ch€ dO lCM co sd do tiep diem nhU 
hlnh 9-12h. 
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to 20 

ItCAf,2 
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Sd d6 tiCp di~m chuyen mi;lch ICM . S{\ do IOCP l.1J~m 2CM 

Che d" lam vi¢c 
Til!p dj~m ",m Nut Ban d<Ip 

Tier dl~m Di).p nM! mOl 

Dam nUl HAm nha Tl! dQng Chinh m<lY 2CM-] , -
bam Il'Iu ngay 2CM-2 - , 

2CM-3 , -

leM I , , , 
lCM-2 - , , -

lCM-3 , , - -
)CM-4 - , , -

lCM-5 - - - , 

Hlnh 9-12. 5() d6 di6J khlen lOgic khl\ng tiep diem may diJp. 

o chEf d¢ d{l.p nhat m('Jt, sa do co the' dieu hanh ba.ng nut bam (dieu khiitn ba.ng 
tay) hay bang pedan (diliu khii1n ba.ng cha.n) tuy thea vi trl d~t eua chuyen m~ch 
2CM (hinh 9 -12,b). 

De dQc sa do bl.nh 9 -12, ta xet qua b¢ nh{J tl.lO bdi 2 philn ta vA (AND) va 
HoAc (OR) cd them philo tu DAD (NOT) (hlnh 9-13a). 
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Voi : y - tin hi~u ra 

x2 - tin hi~u vao 

xl - tin hi(!u x6a. 

d tr~ng thai ban d!'iu xl = 0, x2 = 0 thl y = 0 

Y=l.O+O=O 
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Neu co tin hit;m X2 = 1 a dau vao 
b phAn t11 HO~C thi xl 0, X 2 = 1 
vaY=10+1=1 

Khi -mat tin hi~u Xz = 0 thi xl = 0, 
x2 = Ova: 

Y=11+0=1 

~) 

hie 18. co nha b) 

, Neu cho tin hi~u Xl = 1 thi xl = 1, 
x 2 "~ 0 va 

Y 01+0=0 

tlic Iii xoa nha. 

B¢ nha a hinh 9 - 130. cO the thay ba.ng 
bl) nha nhl1 hlnh 9 - 13 b vai ham 15gic : 

y 
• 

y 

Hi"h 9_13. So dfi hI') nhO. 

Trong so d6 khao sat (hinh 9 - 12) co sil dl,lng mot s6 bO nha : bO nha 1 
gam cac phAn til vA 1, HO~C 2, bo nha 2 g6m cAc phan tu- vA 2, HO~C 2, 
bb nha 3 g6m cac phan tu vA 3, HO~C 3. 

Xoa bl) nha 1 va b¢ nM 2 nha tin hi~u vao dau vao phAn ttl DAO va khi do 
se kh5ng co tin hi~u vao cac dAu vao b cua cac ph an tu vA 1 va vA 2. Xoa bo 
nM 3 nhb ngat tfn hi~u tli cong t~c hanh trinh 0 dau d~p Ko. 

Xet sl! lam vi~c cua so d6 a che do d~p nhat mot bu¢c phiii An Iiiu cac nut 
bfim cho d~p. 

Khi dlp di~n ap cho so do, tin hi¢u qua tiep di~m thuang dong cua nut bAm 
ID, 2D va qua tiep di~m da. dong 0 ch€ dO dh'~u khien tay 2CM-3 cua chuyen m~ch 
2CM Wi dau va~ b cua phan tu HO~C 1 va dUQc nha. Dau van a cua ph fin ttl: 
vA 4 co tin hi~u lOgic l. 

Khi an 2 nut ID va 2D, tin hi~u logic 1 tli dau ra phan tu V Altai dau van 
b phan tu HOA.C 2 va tiep tl,lC qua vA 4, HO~C 3, HO~C 4, bo khuyech d:;ti KD 
Wi nam cham NS d~ dong Ii hQP. Dau dQ.p di xu6ng. VI a ch€ d¢ nay, tiep diem 
chuyen m:;tch lCM-2 ngat bo nM 2 nElD mu6n giU milc lOgic 1 0 dau ra phan tu 
HO~C 2 can phai giu 2 nut bAm IN va 2N cho toi khi dau d~p xu6ng tUdng ling 
voi diem chet du:ai cua trl,lc khuyu va OOt dau di len de dau ra b(> chi huy KD, 

bang cac chuyen m~ch hanh trinh kh6ng tiep di!!'m, co tin hi¢u (muc 16gic 1). Tin 
hi~u nay dl1<;lC nha trong b(l nM 3. Rbi do co the rbi tay khOi cac nut bam ID 
va 2D. 

Gan diem chet tr@n cua tTl,lC khuyu, tin hi~u dau ra cua Ko mElt, bO nM 3 bj 
xoa va nam cham NS bj ngAt. Dau d~p dung. 

Neu cli An li@n tl,lC 11?, 2D thl sau khi dau ra cua KD co rouc lOgic 1, qua ti~p 
dil~m lCM-3, dau vao DAO s~ co tin hiEjiu va bO nha 1 bi xoa. Tai gan di~m ch~t 
tr@n cua trl,lc khuyu, dau ra cua Ko co rouc lOgic 0, dau ra phlin tu vA 3 vll dau 
vao a phan tu HO~C 3 cling v~y. Luc nlly dau van b cua ph An til vA 1 co tin 
hi$u logic 1 nhllng dau ra cua no ttlc dau vao a cua phdn tu HO~C 1 Iii muc lOgic 
o n@n qua ID, 2D dau vllo b cua phAn ttl HO~C 2, dAu van b cua phfin tu vA 4 
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deu co muc logic O. Do ID, 2D vlln bi .fn n{m da:u vao b cua phan to: BoAc 1 
cling khong co tin hi@u va d.1u vao a clla phan tli vA 4 co muc logic O. Ket qua, 
dau ra cua phan to: HoAc 3 co muc logic 0 va Ii h<;lp van bi ngat, hanh trlnh 
khOng l~p I~i dU<;lc. 

o che d(> d~p 
nhat mot rna 

. kh6ng phai an 
nut bam lau thi 

~ do ti~p die'm 
',lCM-2 kin nen 
khi an 2D thi bO 
nha 2 nM. 

o che dQ tt! 
dOng tiep dHfm 
1 CM - 3, va vi~(" 
xoa bo nha 1 va 
b(> nM 2 khi dau 
d4ip Wi phan vi 
tri cao nh5t se 
kh6ng co. 

Dung 
nhb nut 

may 
STOP 

de xoa b(> nha 2 
va xoa tin hieu 
vilo dltu vao h 

t8A 

28A 
T 

2B 

L-________ ---' 

---- --- --- -------

ella pha.n tli 
HO \- ffi"h 9 - 14. Thiel l'! b,jn d,1n h;'o v¢ bang finh sang. 

1. C 3. May 
dt(nl~ khi dau d~p Um cao nhat. 

o che d¢ diE!u chinh, dong Ii h<;lp nha nut 3D. 

a) Baa uf tranh tui nan. 
tranh tai nan (chll.llg h~n d1:lp 
hiem) bang thiet bi quang hoc. 
b:lng anh sang. 

Cae may ren - d~p Sll dl,mg r(>ng rai vi~c baa v~ 
vaa tay ho~e co v~t nilo do a vimg lam vi@c nguy 
Hinh 9 -14 eho mot so dO thiet bi ban dAn baa v$ 

Tranzistor T dU<;lc cap di~n Mng dong mot chieu d~p m~eh qua bien ap 1 BA 
va cac di6t ID, 2D. Cu¢n thu dip bien ap 2BA noi giil'a Cl,J'c g6c va ct!c phat. Cae 
ngu6n sang den IL, 2L.. chieu sang qua vi.mg nguy hi£fm toi cac quang tro IQT. 
2QT.. Khi dU<;lC chieu sang, eac quang tra co di~n tro nha nen trong cui;m so cap 
bien tip 2BA co dong Ian va phAn ap Ian. Cu{ln thu cap bien ap s~ co s.d.d. Ian de 
lam th6ng tranzistor T a cae nlia ehu ky rna cl,l'c g6c Am so vai cue phat. Til do, 
role R tae dOng va dong m~ch Ii hop. Khi co vo1t can chan sang, di('n tra cac quang 
trd tang, cu¢n so cap 2BA co dong nhO va pMn ap nM, s.d.d thu cap thl,l'e te kh6ng 
dang ke va el,l'c g6e clla T co di~n the dUdng nhu cl,l'c phat. Tranzistor khoa, role 
R khong tac d¢ng va ngat m<:lch Ii h<;lp, kh6ng eho may lam vi~c. T~ di~n C de 
ngan ngua rung phAn !lng role do no dU<;le cap dong d1:lp nwch. 

M<:lch bao v~ tr{m co tr~ chut it nlln kern hi~u qua d6i voi may co chu trinh 
d*p tren 30 la:n!phut. 

b) May ren - drip di~u khUn thea chuang trinh. H~ dieu khien thea chuong 
trlnh duqc dung nhieu trang cac may ren- d(tp hien d<:li, nhit Ia cae may thu6c mqt 
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dAy chuy~n san xu at nim do, chAng h~n de dieu khien toc d¢ djch chuycn dau dQ.p 
trong cac may ep thuy hic, M thay di'ii ap su:'lt trong cac thie't bi ep ch~t den, de 
di~u khh?n chuyen dich dau tnlQt c6 kt;p chi tiet trong cac nuiy d¢t va quay dau 
Rdvonve co d\lng cu gia c6ng v,v. 

H(- dieu khien theo chudng trinh dfl.lU bAa thay doi 

b) 

IIlnh 9-15. Sll d6 diu true h0 <1,6" khl~n then ellllllng trinh. 

nhanh tU m¢t qua trlnh c6ng 
nghe nay sang qua 
trinh cong ngM khac 
rna kh6ng doi hoi chinh 
lai phlic t~p. 

Trong M dieu 
khil'i'n tv dOng, cac 
chuyen dQng dn thict 
cu~ may dUQc xac dinh 
truac va dUQC ghi 
nha trong ca b6 nha 
(may tlnhL 

d blnh 9 - 15, a 
13. Sd d6 cau truc m¢t 
h~ kin dU!u khien thea 
chudng tril1h. ThWt bi 

dieu khien DK th1,lC hien gi:'l.i mil chudng trinh dua vao va cho ra thOng tin dieu 
khien Xl dam b<'l.0 m9i chuyen dong din thie't cua cac cd cau trong· may. Tin hit}u 
Xl toi thi6t bi so sanh SS de' so sanh voi tin hi~u Xz tU cam bWn phan h6i CD 

.Kh6i CB kie'm tra hoat dong cua cae Cd diu lam vi~c cua may LV. Sai l~ch f se 
dUQc khuech dai qua b¢ khueeh dai KD tai cd cau eh~p hanh CH tien hanh dieu 
ehinh cd cfiu lam vi~e LV. 

o h$ ho (hinh 9 - 15, b) thi kh6ng co m~eh vang ph an hoL H~ ho hay dung 
d¢ng Cd buoe Dil. Khi truyen xung lip len m¢t trong hai eu¢n stator, rotor d¢ng cd 
se quay m¢t buoc goc nho. Phfin b6 xung do kh6i dieu khien bien doi thvc hi(m. 
S6 xung xac djnh d~i 1uQng djch chuye'n, con tan s6 xae d\nh v~n t6c ehuyen d¢ng, 
Huang quay d¢ng Cd do thli tv truyen xung van cu¢n dAy. 

S6 buoc trong m¢t giAy cua cac d¢ng Cd buoc nM thuang tu 200 ..;- 1600. Cae 
dong cd buoc thuang dugc dung cung voi b¢ khu(!ch 
d~i momen ba.ng thlly i1,lc KDTL. 

Hinh 9 - 17 cho sd d6 cfiu true di~u khie'n 
chuyen djch dau d¢t trong may d¢t. D~ng cO" m¢t 
chieu D thve hi~n djch ehuyen dau d¢t. Kh6i dieu 
khien DK thuc hi~n dQc ehuO"ng trinh so tren bang 
tll va bi(!n deli thanh di~n ap tudng ling voi vj tri 
can co eua d~u dot va cap cho cUOn stator Clla 
xonxin XX. Xenxin lien h~ dQng voi tr\le dQng cd 
D va lAm vi(}c ache d¢ bien ap. Di~n ap rO"i tren 
rotorxenxin d l~ voi sai It:'!ch giua vj trl can co va 
vj tri tht!c clla dau d9t. Qua b¢ khuech d~i KD va 
ehinh luu eL, di~n lip tU cu¢n ddy rotor xenxin s~ 
toi cu¢n dieu khign clla khueeh d~i tu KDT vA 
demg Cd se thvc hi~n thea dich chuyen cho truoc. 

Sau khi cae thao tac cong ngM can da xong, 
kh6i DK se cho l~nh thvc hil[!O dich chuyen moL lIl"h 9 - 16. S<! di'. cau lrue dieu khi~n 

chuyJn djch d!lu dol trong may d\'ll. 
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