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Chuong 1: Bdc Biém Cda Truyén Péng Pi¢n Trong My Ct Kim Loai

CHUONG 1: DAC DIEM CUA TRUYEN DONG BIEN TRONG
MAY CAT KIM LOAI

Dé co thé chon kidu truyén déng , loai ddng co , va thiét k& mét mach
dién diéu khién may theo cdc yéu clu céng nghé , ta I&n Iuot tim hiu céc
dédc tinh trén, cling nhu nhiing tdc ddng khac clia truyén déng dién.

1.1 TRUYEN DONG BANG DONG CO DIEN KHONG DONG BO 3 PHA :

Xét vé mat cdu tao réto , ddng co dién khéng d8ng bd 3 pha cé thé chia
thanh 2 loai: ddng cd dién réto day quén va déng cd dién réto 18ng sé¢ (con
goi la roto ngé&n mach)

Ta lén lugt tim hiéu mot s8 dic diém clia loai déng co nay

1.Dac tinh ¢cd ¢clla ddéng cg khdng déng bd 3 pha :

Bé&c tinh co cia ddng cd dién la quan hé giita van t8c quay (n s6 vong
quay hay van t8c géc (w= &n) vdi momen M do né sinh ra , tuc la n = f(M) .
n

Béc tinh co cling c6 thé biéu thj dudi dang ham nghich M=f(n) . Ham thuan
n=f(M)
Péc tinh co ¢é hai loai :

-Bac tinh cd ty nhién : I& quan hé n =f(M) clla ddng co khi cac théng sé
ngudn cung cép nhu dién dp , tdn s6 la dinh muc , déng co dién dudc diu
day theo binh thudng , khéng cé dién tré phu trén cac mach clia déng co .

-Bdc tinh cd nhan tao : la quan hé n=f(M) clia ddng ¢ khi cac théng sé
ngudn dién cung cdp khac véi dinh muc , hoac khi cé dién trd phy trén céc
mach clla d§ng ca , hodc ddu day ddng cd theo sd d8 dic biét .

Néu nhu ta dfu ddng co vao mang dién , s6 vong quay cla tir trudng
quay dugc tao nén trong stato chia ddng cd , goi la s8 vong quay déng bb
dugc thé hién nhu sau :

Now 07 [v/f) (1.1)
p

Néu nhu tdn s6 mang dién 1a 50Hz , tly thubc vao s& cip cyc , ta cé
céc s8 vong quay déng bd nhu sau : 3000,1500,1000,750 [v/f]

Nhu ta biét : sé vong quay clia ddéng cd dién khdng déng bd (s6 vong
quay cla réto) ludn ludn nhé hon s véng quay déng bd n, , do hién tugng
trugt trong ddng co. Né&u ta goi hé sé trugt la S, thi s§ vong quay clia déng co
khdng déng bd 1a :
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Lhuong 1 ¢ Biem Lua L Tuyén Bgng Di¢n Trong May Cat Kim Loai

n._ % (1-8)=nq(1-8)[V/] (1.2)

N&u ta bigt dugec s6 vong quay clia déng cd khdng déng bd, ta cé thé
tinh dugc hé s trugt ti céng thire (1.2) :

ﬂo—ﬂ

Fy=

(1.3)

Ry

Hodc tinh ra phédn tram : g= "; —"100%
]
Mémen do ddng cd khéng déng bd sdn ra cé thé tinh gdn dung theo

cbng thic sau day :
v 2M,

- (1.4)

@ day : s — hé sé trugt tuong Ung véi mdmen M

M; — mémen tdi han (mémen I&n nhat)

S,— hé s6 trugt tdi han tuong Ung véi mémen M,

Khi vira bat ddu md mady , tic 1a réto vln ddng yén (n=0) , hé s& trugt
s=1 va ddng co san ra 1 mdmen khdi ddng My. Tri 8 M, va s, xac dinh diém
tdi han (I8n nhat) clia dudng dic tinh co .

Vdi dudng dac tinh cd nay , ta ¢6 thé xac dinh dugc mét trong hai trj sé
(M va n), néu bi&t dugc 1 trj 8 kia .

- Cbng sudt dinh muc Nd [kw] = 12 loai c6ng sudt trén tryc déng ¢d , vdi
mot ché do lam viéc da cho, ddng ¢o ¢ thé chju dugc trong mot thdi gian
khéng xac dinh.

- 86 vong quay dinh muc ng [v/]

- S8 vong quay déng bd ng [v/f]

- Cé4c 1l 88 tudng ddi cla mémen @ A = M

—* - hé& s8 mémen cyc dai ; k =
M,
fT" - hé s momen khdi dong (Myq , M — mdmen dinh mdc va mdmen cla
o
déngca) .
Ta bi&t céng thic dé€ tinh médmen xodn khi bi&t céng sudt N [kw] va s6
vong quay n [v/f] & :

M = 9550 %mm* N Nm) (1.5)

n

2. Khdi ddng déng cd khong déng bé :
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Chuong 1: B¢ B2iém Cla Truyén Bdng Bién Trong Mdy Cit Kim Loai

Khéi dng dong co dién khdng déng bd 3 pha cé thé ti&n hanh bang 2

céch : khdi déng tryc ti€p va khdi déng gian ti€p .
a) Khdi déng truc tiép :

Khdi dng tric ti€p 1a d&u cdc cudn day stato clla déng ¢o vao mang
dién 1 cach tryc ti€p . Khi khdi ddng déng co I6ng séc dong dién khdi déng
(dong dign m& may) tidng I&én tir 4+8 I&n dong dién dinh muc . NEu déng tryc
ti€p vao mang dién , &nh hudng x4u dén tinh trang lam viéc clia cac thiét b
khac trong phan xudng . Sy gidm ap nay khéng dang ké ddi véi déng cd dién
cé céng suét nhd . Do dé, ngudi ta ding phuong phap khdi dong tryc ti€p
trong trudng hgp cé 1ap dén thdp sang bing day téc va ddéng co déng md
thudng xuyén c6 céng sudt nhd hon 5% céng sudt may bién ap nguén, hodc
néu déng co it ddng m& ma cédng sudt nhd hon 25% cong suét may bign ap
ngudn . Phudng phap khdi ddng nay thudng dung cho déng co ¢é céng sudt
nhd hon 10kw.

b) Khdi déng gidn tiép :

Khdi dong gian tiép la phuong phap khdi déng qua cac dién trd phy Idp
mach stato theo sd dé & (H1.2)

Trong thdi gian khdi ddng , cong tat to T lam viéc va déng déng co vao
lugi dign 3 pha A,B,C qua céc dién trd r lic nay coéng tit td N chua tac dong .
Nha ¢6 role thdi glan dé khéng ch& thdi gian m& mdy cla doéng co , sau mot
thdi gian nhét dinh , ndé ty déng déng cdng tdc to N va nha cong tc to T . Luc
nay déng co duge déng th&ng vao mang dién , cac dién trd r bi loai ra khoi
mach stato, két thic giai doan han ché dong dién khdi dong .

RN
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Chuong 1: Pdc Diém Cila Truyén Bong Pién Trong May C4t Kim Loai

3. Ham déng cd khéng déng bo :
Ham déng ca khdng dong bé 3 pha cd thé ti€n hanh bang dién (ty ham )

ho&c bding cd cdu dién — co . DUGi day ta 14n lugt xét mdt s6 phudng phédp
ham chu yéu :

a) Phugng phap ham ngugc :

Phuong phap ham ngugc dugc thyc hién bing cdch dao chiéu quay cla
déng co , tic 1a lam bién déi hudng quay cla tU trudng, chuyén dudng dic
tinh lam viéc sang dudng dac tinh ham (dudng 2 & H1.3) :

Khi hdm ngugc ta cé thé dung cong téc td d€ dao chiéu tryc tiép déng co ,
hodc cé thé dung role van téc dé dam béo ngét déng cd khdi mach dién .

Khi ta déo chiéu quay cha ddng cd, diém A trén dudng dic tinh 1am viée
(1) s& chuyén sang diém B trén dudng dic tinh hadm (2) . Luc dé , médmen
ham cla d§ng co tang dédn véi vieKhi ham ngugc ta cé thé dung céng tic to
dé€ ddo chiu tryc ti€p déng co , hoac ¢é thé dung role van t8c dé dam bao
ngat déng cd khdi mach dién .

Khi ta dédo chiéu quay cla dong ca , diém A trén dudng dac tinh lam viéc
(1) s& chuyén sang diém B trén dudng dic tinh ham (2) . Luc d6 , mémen
ham cha dgng co tdng dan vdi viéc giam s8 vong quay .Nhung dé tranh déng
co bat ddu quay ngudgc lai , khi 86 vong quay n=0, cAn phai ngat dong co ra
khdi mang dién .

Phuong phap ham nay rat don gian va thudng dugc diing trong may cit
kim loai .Cach ham nay ti€n hanh béng tay , nén phai hét sic than trong .
Cach ham thu hai cling duge dung ph8 bién 1A ding role van téc dé
dam bao ngat déng co ra khdi mang dién , khi s8 vong quay clia déng co da
giam dén 1 muc dé nhat dinh (thudng tir 100 200 v/f ).
b) Hdm déng néng :

Néu nhu ta ngat doéng ca ra khdi mang dién xoay chidu 3 pha va ddu mach
stato clia né vao mang dién 1 chiu , ta s& thyc hién phuong phap ham déng
nang . Dugi tac dung kich thich cha déng dién 1 chidu , mét ti trudng cd do
I6n khéng d8i va cé dang gén hinh Sin dugc hinh thanh . Vi réto cla dong co
vén ti€p tyuc quay do quan tinh , nén trong cudn day clia réto xuit hién suc
dién ddng co6 d$ I6n va tin s6 phy thudc vao s6 vong quay clia né . Béng co
bién thanh chdc ndng clia mdy phat . Ning lugng dién do nd tao nén bién
thanh nhiét trong cuén day réto va trong dién trd ham .

Budng dac tinh ham déng nang dugce thé hién véi dudng (3) & (H1.3) .
Lic bat ddu ham (di€m C ) , mémen ham nhd va né 16n dan vdi viéc gidm s6
vong quay . Sau khi dat tri s6 I6n nhédt , né gidm nhanh dén 0 . Dang cla
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Chuong 1: Pdc Piém Cla Truyén Péng Dién Trong Miy Cit Kim Logi

dudng dac tinh c6 thé thay d8i véi sy thay d8i dién trd ham I&p trén mach clia
réto , va thay déi cudng dé dong dién kich thich 1 chiéu .
C) Ham tai sinh :

G dong co cé nhidu cdp van t8c , khi chuyén d8i ti cdp van téc cao dén
cdp van t8c¢ thép , ta thyc hién dyoc phudng phap ham tai sinh .

Trong déng cd khéng déng bd, & s8 vong quay I8n hon s8 vdong quay déng
bd no , van téc tuong déi clia cla tif trudng quay va réto bi dao lai, ti trudng
quay tién cham hon so vdi réto . Vi thé, né c6 xu hudng ham réto lai. Nang
lugng ham ra trong qua trinh ham dugc dua vé mang dién .

Budng déc tinh co clia déng co ¢é nhiéu cdp tuong Ung véi dudng (5) &
(H1.8) . Khi chuyén tir van t6c cao dén van téc thdp , tudng ung vdi viée
chuyén tit di€ém D & dudng s6 (5) sang diém (E) clia dudng s (1) . Trong
trudng hgp nay momen ham (am) tang vdi viéc gidm s8 vong quay . Khi dat
dén tri sé 16n nhat , mémen gidm nhanh, va & s8 vong quay no mémen cla
déng cd =0 . O nhiing s8 vong quay nhd hon ny déng co lam viéc vdi dusng
dac tinh (1) .

N&u muén ham cho dé€n khi ddng co ding hdn, ta ding cac phuong phap
ham nhu da ndi & trén .

d) Hdm bang dién co :

La dung cac co cdu ham béng dién — co dat tryc ti€p trén tryc dong co ,
hodc trén 1 tryc nao dé cla xich truyén déng . Phuong phap don gian va
théng dung nh&t 1a dung cd cdu ham cé nam cham dién .

Uu diém cla phuong phdp nay la déng ¢ khéng bi néng trong qua trinh
ham . Biéu nay dac biét quan trong khi ham hé théng cé mdémen I6n .

Ngoai dac diém don gidn , cd cdu nay con dam bao ham may khi mat dién
ap . Nhung nhugc diém clia né 1a khi may khéng lam viéc , truc déng cd bi
¢6 dinh , g4y khé khan cho viéc diéu chinh

Hinh 1.6 : So Pb Ham dién - co
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Chuong i: Bic Bi€m Cla Truydn Pong Pién Trong Mdy Ciit Kim Loai

4. Thay d8i 88 vong quay bang déng co dién :
Thay déi s8 vong quay déng co dién khéng déng bé 3 pha cé thé ti€n hanh
bang nhiéu cach, dya trén cd 88 céng thuc (1.2) da biét -

n= % (1.¢) [v/f]
2

Theo céng thiic nay thi s6 vong quay n clia déng ¢d co thé thay ddi bing
cdch thay tdn sé f, hé sd trugt s hodc sd cap cuc p .

Giido Trinh Trang Bi Bi¢n &)



Chuong 1: Bac Bidm Cla Truyén Bing Dién Trong May Cidt Kim Loai

Phuong phap th i bing hé s6 trugt :

Phudng phédp thay d8i s§ vong qua cla déng co dién khéng déng bo
béng cdch thay d8i hé sé trugt s, va do doé thay d8i s8 vong quay clia déng
cd , ta lAp vao mach phdn ung 1 dién trd R; . Tac dung cla Ry la tao nén
trén ddu ndi cha mach phan ung 1 dién ap 1,R; = U, . Bién 4p nay phai can
bing vdi dién dp cAm Ung U, trong mach phén tng, tdc 1a Us = U; . Vi U,
phy thugc vao hé sé trugt s, nén hé sd trugt s clia dong cd cling thay d8i ti
& véi Uy tire 1a thay ddi tT 1& véi Ry.

a) Phudng phép thay d8i bing t&n s& :

Phugng phéap thay dbi s véng quay bang cach thay déi tdn s8 cla
nguén dién cung cap la phudng phép tuong déi kinh t&, cé thé didu chinh vé
cdp nhung hdi phic tap .

D& tao nén dong dién c6 tan s8 cao , ta dung 1 déng cd dién khéng déng
bé quay 1 may phat khéng déng b¢ , do mang dién cé tan sé f, = 50Hz cung
cdp néng lugng cho cudn day stato . Nhu th& s vong quay cla may phéat va
déng cd nhu nhau , va né phy thudc vao s8 céip cyc py clla déng co |, tlc 14 :

Jo _ 50
= L= — [v/s]

Py Py

Trudng hgp nay , tan s6 do roto clla may phat tao nén phy thudc vao
s8 véng quay, s8 cip cuc py cOa may phéat va huéng ti trudng quay cila cac
cuén day stato. Néu chiéu quay cla tU trudng quay cling huéng vdi chiéu
quay cua dong co, thi hudng quay clia tif trudng la &m ; néu nghich vdi
chiéu quay cla déng cd, thi la ducng .

Tan s8 clla may phat la :

f=ngpgxfo= >02, + 50 =50 (p—”:tl]
P P

Do dé, 88 vong quay n clia ddng co dién cé s6 cap cuc p chay vdi dong

dién co6 tan s8 cao do may phat tao nén 1a :
n= Lo E[ﬁilj [v/s]
P PPy ,

Néu khéng ké & nhiing day s& vong quay thdp , khi r6to may phat quay
cung chiéu ho&c ngugc chidu vdi tu trudng quay, déu cé thé dat duogc day
s8 vong quay nhu nhau . Do dé ta khdng cin tinh tdi sy quay cung chidu
(tuc 1a am) va nhu thé c¢é thé |8y s8 vong quay trong mét phat clia déng cd
¢ dong dién cao tan la :

n= E‘-Df[””. . 1J=ﬂ{£&+1] [v/f]
P\ Py P \Pa
c) Phudng phap thay d8i béng sé cip cuc :

Ny
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Chuong 1: Pic Piém Cia Truyén Pdng Pién Trong Mday C4t Kim Loai

Phuong phéap thay d8i s8 vong quay clia déng cd dién bing cach thay
d8i s8 cdp cyc dugc diung réng rai trong nganh ché tao may . S8 cép cuc ¢co
thé adi b&ng viéc d8i nSi day quén stato theo 2 céch :

Céach thd nhdt : dung hai ho&c nhiéu cudn day stato 1Ap ddc lap vdi
nhau va mdi cudn day cé s8 cap cyc khac nhau . Trong trudng hgp nay,
déng co cé bao nhiéu s8 cép cyc khac nhau, $é& cho bdy nhidu s8 vong day
déng bd . Tuc nhién , s8 cép cyc cla réto phai tuong Ung véi stato . Uu
diém cla phudng phap nay la thiét bj thay d8i s cap cuc tuong d8i ré, déng
thdi c6 thé tao nén mot hé th8ng cudn day thich Ung véi mémen khdi ddng
va cdc déc diém lam viéc . Nhyodc dién clia phuong phéap nay la déng co ¢6
kich thudc I&n, hiéu suét thdp hon déng co ¢é 1 van téc .

Cach thu hai : chi dung 1 cuéng day stato, va thay déi s6 cap cuc bing
céch thay ddi cac ddu day dén cla ddng cd nay, dé thay thé& chiéu dong
dién trong céc cudén day & méi pha clia stato

Ba&ng nhitng cach d8i mach dac biét ta cé thé chi dung 1 cudén day dé
tao nén 3 hodc 4 s8 cdp cyc khdc nhau . Nhitng déng co cé nhiéu cép s&
vong quay véi 1 cudn day nhu thé& cé kich thudc nhé hon, ché tao don gian
hon va chi 88 nang lugng cao hon so vdi ddng ¢d ¢é nhiéu clp van téc cé
hai cuén day . Nhugc diém la ddu méi cac cudn day ddn dé&n co clu chuyén
mach nhiéu , nén co cdu chuyé&n ,mach phuec tap .

Hinh 1.8 : So b &h #4u dy Dahlander
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Chuong 1: Bdc Pi€m Cla Truyén Péng Pién Trong Mdy Cft Kim Loai

1.2 . TRUYEN DONG BANG DONG CO MOT CHIEU :

Truyén déng bang déng co 1 chiéu cang ngay cang dugc dung réng réi
trong qua trinh phat trién va ty déng héa trong may cit kim loai . Pham vi sl
dung clia né chl y&u dé8 thyc hién truyén din vé cdp cho cac loai may cd
n&ng va hé th&ng diéu khién .

Tuy thudc vao cach néi cudn day kich thich, déng co dién 1 chiéu cé
thé phan thanh 4 loai :

- Bdng co dién 1 chiéu kich thich dbc lap

- Bédng co dién 1 chiéu kich thich song song

- BDdng co dién 1 chiéu kich thich néi ti€p

- Ddng co dién 1 chiéu kich thich hén hop

1. Péc tinh cd clia déng cd dién 1 chiéu kich ti song song :

So & mach cua ¢ng co ién 1 chiu song song ugc thé hién & (H.1.9a)

»)

Hinh 1.9 : So & ldp mach (a ) ¢ #c tinh co mét chidu kich tir song song

G loai nay, phén Ung (1) clla déng cd va cudn day kich thich (2) dudc
lap song song trén cung 1 IUSi dién 1 chiu cé dién &p la U . Trong mach
kich thich c6 14p bién tré Ry d€ diéu chinh ddng dién kich thich .
Néu ta déng déng cd vao Iudi dién 1 chiéu, dong dién I, xust hién trong
mach clia phédn Ung tao nén syt 4p trén dién trd R, clla cudn day véi doé I6n
1a 1,R, . Syt 4p nay cling vdi sudt dién ddng E clia ddng cd sé can bing véi
dién ap U cla lugi dién , tuc la :
U=E + [Ra [V]

Ta con bi€t & mén “Dién ky thuat” , sic dién déng con dugc tinh :
E =C,9n [v]

Va mémen dién tu cia ddng co dién 1 chiéu :
M=C,3ly [Nm]

Trong cac céng thuc trén :

Gido Trinh Trang Bi Pién 9



Chuong 1: Pac Pi€m Ciia Truyén Béng Pién Trong Mdy C#t Kim Loai

@ — tU théng dudi 1 cyc clia déng co dién [Vs] = [Weber]
la — déng dién cta phan dng [A]
Ce — h&ing s6 suit dién déng cla dong cd

Ce = % : p—sd cdp cyc clia ddng co

N — s8 thanh ddn tdc dyung clia cudn day phan Ung
a — 86 nhdnh ddu song song clla mach phéan dng
Cm — h&ng s6 momen cla déng ¢co : C, = %
2. Khdi ddéng déng co dién mét chiéu kich thich song song :
Khadi déng déng co dién mét chidu kich thich song song thudng tién hanh
theo 2 phudng phap :
- Khdi dong khéng bién trd
- Kh@i ddng cé bién trd
a) kh&i déng khong bi&n trd ;

Phudng phdp khdi ddng khdng bién trd |a phuong phap dong tryc tiép
vao doéng co digén vao mang dién . Pay la phudng phap don gian nhéit ,
nhung trong trudng hgp nay, phai ké dén sy ting vot clia dong dién trong
thgi gian bat ddu md may .

Vi dong cd dién dugc ché& tao vdi phén ing cé dién trd nhd |, dé gidm
bét tén théat : do d6 , khi déng déng cd dang dung yén vao mang dién , suét
dién déng chua xudt hién & phan ung , tiic la E = 0, va dong dién trong
phén Udng trong lic nay bing:

U

b) Khdi déng cé bién trd ;

La phuong phap khéi ddng bang 1 bién trd méc néi tidp vao mach phan
ung clla dong cd dién, nh&m gidm sy tadng vot clia déng dién luc khdi doéng ,
dam bao dong dién khdi d6ng khoéng qua 2.5 14 .

Vi tri ti€p xuc d 1a vi tri khéng tai , vj tri a 1A vi tri ti&p xic cbng tac , cac vi
tri khac la vij tri trung gian .

Khi khdi déng déng cd , con trugt ctia bién trd phai ndim & vi tri d , tdc l1a
toan b$ bién trd Ry dugc ndi vao mach ; ddng ¢o dugce klich thich va trong
mach clia phén Ung xay ra sy tang vot dong dién 14n thd nhat véi déng dién
khdi ddng lay . Vi & thdi diém diu tién cha qua trinh khéi déng , suc dién
déngcladdéngcd E=0, nén :

i)
R, + Rf
Mdmen tuong Ung vdéi dong dién gy la : M1 = C, Ol

|a1 =
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Chuong 1: Bac Bi€m Cla Truyén Béng Bién Trong May C4t Kim Loai

3. Ham déng cd dién 1 chiéu kich thich song song :

Céac ché& d& hdm dong co dién moét chiéu kich thich song song dugc tién
hanh bang cdc phuong phap sau day :
a) Ham ngudc :

Ham ngugc déng co dién 1 chiéu kich ti song song dung trén may céng
cy thuéng duge thyc hién bang céach lam thay ddi ddu cac ddu day cla
phén Ung va do dé, 1am thay d8i chidu dong dién 1, . Thay d8i cyc cla dau
phdn Ung c6 thé ti&n hanh khi khéng dung dién trd Ry mAc ndi ti&p vao
mach clia phdn (ng, hodc ti€n hanh vdi viée ding bién trd R, . Trudng hgp
dau tugng Ung va@i dac tinh cd ty nhién a, va trudng hgp thd hai tudgng Ung
vdi dudng dac tinhco b .

3 thai diém ddu sau khi d8i cyc, phdn Ung sé ti&p tuc quay theo chidu ci
do ddng ning clia bd phan dugc truyén dong . 3 cac didu kién do, ddu cla
sudt dién dong E van khong d8i, nhung ddu cla dién ap mang dién U da
d8i ngugc, Do dé dong dién cla phén Ung c¢é mac ndi ti€p dién trd phu R
c6 thé vist ;

_-U-E _ U+E
_l-".n + R, "_R. +R,

Nhu vay dong dién |, dbi ngyoc ddu va trén tryc déng co dién s& xudt
hién momen ham : M = C,,®(-l,).

Qua trinh ddi cyc tudng Ung v4i sy chuyén ti€p tir A qua B . Sy lam viéc
clla déng cd dién & thai diém sau khi ddi cyc dugc dac trung bing diém D
tugng Ung véi momen — M va s8 vong quay +m , ma ddng co dién vén cé
trude khi ddi cyc . DUdgi tdc dyung clla momen ham — M déng cd dién quay
cham déan tudng Ung vdi dudng dac tinh co b . Dén diém C déng cd dlung
h&n (n=0) , va khi dé déng co cdn phai ngét ra khdi mang dién néu khdng
né sé bit ddu quay theo chiéu ngugc lai .

Ham ngugc cé dic diém 1a khi s8 véng quay gidm dén 0 , momen ham

van chua = 0 do dé higu qua ham van dugc duy tri & s6 vong quay bé . Vi
th& phuong phap ham nay thudng dugc dung dé€ ham nhanh .

Gido Trinh Trang Bi Pién 11



Chuong 1: Pic Pi€m Ciia Truyén BPdng Pién Trong Mdy Cft Kim Loai

o
< A Fn

Him tin sinh
N‘
. . e ] ‘~' o

"o

Him ur nhien

-~

Hinh 1.10 : Dac tinh co khi Am 8ng co ién mét chiéu

b) Ham déng nang :

Ham déng nang déng co dién 1 chiéu kich tir song song dugc thyc hién
b&ng cadch ngit phén Ung clia déng co ra khdi mang dién va déng mach
vao dién trd phy R;, cdn dong dién trong mach kich thich thl van gilr khéng
d8i . Nhu thd& may bét ddu chuyén sang lam viéc theo ch& dd may phat .

Vi trong truédng hgp nay U=0 , va phan ung dugc déng ndi ti€p vai dién trd
phy R; nén phudng trinh dic tinh co cé thé viét :

(R, +R,)
e TR M= —bM
C.C,@

Phuong trinh nay tudng Ung véi dudng thing di tir géc thu hai sang géc
thir tu qua diém gdéc toa dd véi hé goc 1a b’ . VG8i nhiing tri s8 Ry khac nhau
chia big€n trd, ta cé cdc hé s8 géc b’ khac nhau va cho hang loat dudng dic
tinh khac nhau qua diém gdéc.

C) Ham tai sinh :

& déng co dién 1 chidu kich tif song song dung trén may céng cy , ddi
khic cling dung phuong phap ham tai sinh . Phudng phap ham nay dugc
thyc hién trong trudng hgp ddéng cad dién kich thich song song lam viéc & ché
dd déng cd quay véi van t8c vugt qué van téc chay khéng no , nhé 1 momen
cd tac dung tir bé&n ngoai . Throng trudng hgp nay suét dién déng E = Ce®,

ns=
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Chuong 1: Pac Piém Cida Truyén Béng Pién Trong My Cdt Kim Loai

E

8@ I6n hon dién ap cha mang dién . Do d4, dong dién |, = Y- cling d8i

Lo}

ddu ,va momen do déng cd dién sinh ra cling d8i chiéu, tao thanh mémen
hém . Lic nay mdy bat ddu lam viéc song song vdi mang dién theo ché& do
may phat , cung cép lai cho mang dién . C4c doan dat tinh co thudc ché dé
h&m téi sinh gém céac doan kéo dai ndm ngang trong gdéc toa dd thd hai
thudc cac dudng déc tinh tuong ng clla Addng co dién .

Phudng phép hdm nay khéng dung dé 1am dudng phy tai , ma chi dung
dé ham s8 vong quay trén n, .
4. Thay d8i s8 vong quay clia ddéng cd dién 1 chiéu :
S8 vong quay clia ddng co dién 1 chidu kich thich song song dugc xéc dinh
theo cong thue (1.17)

N Y—laR +R))

C.@

Tu céng thuc nay ta cé th8 thdy réng : s§ vong quay clla déng cd dién
1 chidu ¢6 thé thay d8i bing 3 céch :
- Thay d8i dién 4p mang dién U .
- Thay ddi dién trd cia mach phén (ng b&ng cach méc n&i tip dién trd phy
R; .
- Thay d8i ti théng kich thich @.

Phuong phap thd nhat chi ¢é thé thyc hién duge bing cdc thiét bj dic
biét dé cé th& diéu chinh dién dp U cung clp cho déng co . Trén thuyc té,

thi€t bj d6 1a hg th&ng mdy phédt — ddng co ma ta s& dé cap dén & chuong
sau .
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Chuong 2;: H¢ Th6ng Piéu Chinh Vin T8¢ Cia Truyén Pong Pién

CHUONG 2
HE THONG PIEU CHINH VAN TOC

CUA TRUYEN PONG PIEN
- -00 - Qo- -

2.1. mdy phdt_ddng cd th6ng th :

)
2
4J o Fa |

Hinh 2.1. S¢ 45 hé théng Ward-Leonard (F - D)

Hé théng mdy phat ddéng cd duge goi la hé thdng Ward_Leonard (ki
hi¢uw:F_D). H¢ th6ng nay ding d€ diéu chinh van t8¢ ddng cd bing cdch thay ddi
di¢n 4p trén ddu diy clia mdy phat di¢n mot chiéu va thay ddi dong kich tir cia
ddng cd.

Hé thong gém mdt ddng cd di¢n khdng déng bd 3 pha P, mdy phét dién |
chiéu F mdy phat kich tit F; v d6ng ¢d dién 1 chiéu P  Trong qu4 trinh 1Am viéc B,
duge mic vao mang dién 3 pha s& 1am F quay F,. khi cdn diéu chinh (8¢ d6 thi F
cung cip di¢n cho B s& truyén déng d€n may cdng tic M.

2. Phudng trinh dic tinh cd :
U - IaRa
n=————

Ce®
U =EF -Iu Rp

trong d6 :

E,-(Ra+R.).la
Ce®d

n=
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Chuong 2: Hé Thdng Bidw Chinh Van T6e Cila Truyén Béng Bién

thay I, =_M vao ¢dng thic trén ta cé:
Cm®
n= L _ Ba+ Re)l,

= C"m C¥['_VM(D2
Péay la phudng trinh diic tinh c¢d clia hé th8ng F_D théng thudng .

3.khdi d6ng hé th8ng F_P:

Khdi déng P dude ti€n hanh sau khi loai bd toan bd bién trd R, ra khdi mach
kich thich, d& dat tri s8 18n nhit . Sau d6 ding bi€n trd R, d& ting dong dién kich
thich mdy phét F, lam ting di¢n 4p din dé€n phin tng clia d6ng cd P va ting vin
tSc cha B.

4.Pdo chiéu ;

P& dio chiéu ddng cd P ta ding ciu dao d€ ndi(3) d€ ddo chiéu dong dién kich
thich mdy phdt F. Do dién cdm clia cudn diy khd 16n,khi ddo chi€u,dong dién kich
thich cAm phdi gidm xudng tiY tir, sau khi ddo chiéu thi ting 1&n dén.
5.Ham hé th6ng F- D ;

Ta ti€n hanh biing ¢ cdu phanh co khi ho#ic biing phudng phdap him tai sinh,
cho dong dién cla phidn ing dio chiéu. Qu4 trinh dugce thyc hién khi ta ding bi€n 1d R
dé ting tir théng clia Adng co, R, d€ giam dién &p clia may phat F . Do d6, déng B lam
viéc theo ch& A9 mdy phat, cdon F lam viéc theo déng cd va bit diu quay doéng cd dién
khéng dong bd 3 pha P; vSi s§ vdng quay 18n hon 86 vong quay ddng bd. B, lai bién

thanh mdy phdt va hodn ning lugng lai mang dién.
' _ Pic di€m : 12 qud trinh m3 mAay, diéu chinh vén tdc, him, dio chiéu dudgc
thye hi€n trong mach kich tif ¢6 ¢cdng sudt bé.

_ Nhuge dié€m: 12 cdng sudt 14p dit cha tdan hé thdng 16n gfp 3 14n cong sudt
cia dpng cd cdn phai diéu chinh vén t6c. Hi¢u sudl twong d6i thidp (n<0.8). Ngoai ra,
dic tinh cd clia hé thdng ndy dfc hon dic tinh cd oy nhié&n, khi déng trire ti€p déng cd
vio mang dién. Vi th€ & vin t8c thip hé thdng nay 1Am viéc kém &n dinh.

Do nhiing nhugc di€m trén, nén hé thong F - B khéng dung & hé théng cé
pham vi di€u chinh vén 8¢ R, >30 , khéng ding & hé théng tic ddng nhanh, qud trinh
qué 46 ngdn, 36 &n dinh cao. Ngudi ta diing hé th6éng may phét- déng cd cdc may dién
khu&€ch dai hodc cic khiu phin hdi.

2.2.HE THONG MAY PHAT -PONG CO CO MAY PIEN KHUYECH PAI TU
TRUSNG NGANG:

Bé€ ning cao d9 cifng chia dic tinh ¢d, ning cao tinh n dinh v md réng pham
vi di€u chinh van t6c. Hé thdng mdy phat- ddong cd ¢6 mdy dién khu&ch dai tr truding
ngang ta goi 1a hé th6ng F-B/N d€ diéu chinh vé cfp vin t&c cha may.
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Chyong 2: H¢ Théng Pidu Chinh Vin Téc Cia Truyén Dong Pién

Ta xét mdt s8 dic di€m cha may dién khu€ch dai wr rudng ngang vi&t 1t la
KB/N.

1.N €nL¢ Lam Vi 4y KD/N:
Sd d8 két cfu:

o =]

Hinh 2.2. S 46 k€t cdu mdy dién khu&ch dai tir trudng ngang

Gdm 2 phin chinh : roto va stato. Roto co 4 chdi than: chdi A va B dudc ndi
ngdn mach véi nhau goi 12 chdi ngang tryc , chdi C va D d€ ndi vdi phu tdi R,.
Nguyén ¥ 1am vi€c :
Khi déng cudn diéu khi€n (1) vao ngudn dién 1 chidu, s& xuidt hién ur
thong @,,
gid sif ¢6 chi€u nhu hinh v& . khi phdn Wing quay céc thanh din dugc ki hi¢u bing nhitng
vong tron (3) cia né s& quét qua tY trudng cla cudn diéu khi€n (1). Trong cic thanh
din s& cdm Wng ra suit dién dong mot chidu, goi 12 suit dién dong ngang truc ¢,. vi cic
chdi A, B dugc ndi ngdn mach véi nhau nén sinh ra dong dién i, :
e.
"1 R, + R,
R ,: dién trd ciia cudn diy phin iing
R,y : dién trd giita chdi than A va B.
Vi R, va R, rdt nhd nén chi cin e, cé tri s& nhd cling lam cho i, c6 gid tri kha
I6n. Pay 12 nguyén nhin khuéch dai ldn nhi't cia KD/N,
Chéi than C vaD dugc dit thing géc vdi tif thdng @, va ndi kinh qua phu tdi R;.
Dudi tdc dyng ctia ¢4 trong mach sinh ra ;
PR [
R, +R,
Reg : dién trd giita ch8i C va D
Ry : digén trd phu tai
Piy 12 nguyén Iy 1am vi¢c ldn thit hai ciia méy.

in
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Chwong 2: H¢ Théng Pidu Chinh Vin T8¢ Cia Truyén Bong Pién

Dong dién iy tao nén tif thbng ®, trong cudn diy bu (2) , cudn ndy dugc quin
sao cho ti théng @, ciing chiéu véi ®,. d€ thay ddi ti thdng clia cudn b ta dung bién
trd R, 1dp song song vdi né.

T6m lai, mdy KB/N 1a mdy khué€ch dai 2 cip :
- C4p thit nhi't c6 lugng vao 1a @, va lugng ra 12 e,,.
- c4p thit hai c6 lugng vao 1a @, va lugng ra 12 e
Trong qud trinh lam vigc, sy thay d8i clia nhitng tdc ddng bén ngodi, trong hé
th6ng ¢6 thé xudt hién qua trinh dao ddng qui dd hodc do hé s& khuch dai qui 16n,
l1am trj s& di¢n 4p ra trén hai ddu diy ting gidm qud nhanh, hién tugng qua diéu chinh
xud't hién. D€ han ch& hién tugng nay, trén mdy KBD/N ngudi ta ding thém cudn diy &n
dinh ( cdn goi 1a cudn phdn hdi mém, vi né thyc hién méi lién hé nguge mém, chi tac
dung trong qua trinh qua dg)

Sgdad :
l @, R, 3 .
Y gt
[jR llol L v URT s URf
TC
Y
@ fx

hinh 2.3 . S0 d6 cdc mach phadn hdi clia h¢ thng KB/N

Hinh (a) : mach 8n dinh ding ty dién C va cudn 8n dinh K. Nguyén tdc chung 12
tlr thdng ¢#3 n6 sinh ra khi dién 4p ddu ra Ugy ctia may KB/N bi€n d8i, va chdng lai sy
bi€n d6i dp d6. Trén co s& A6, khi dién 4p Ugs khong thay ddi, tu C duge nap dién va
khong ¢6 dong dién chay qua cudn 8n dinh K. Trong trudng hgp dién 4p Ugy gidm
xudng, tu C bit didu phéng dién, mdt dong dién chay qua cudn K tao nén tit thdng 4, c6
chiéu lam ting tir théng clia mdy, va do d6 1am ting sy gidm dién 4p Uy Trong trudng
hgp nguge lai, Ugy ting, tu C bt ddu nap dién b8 sung, trong cudn K xui't hién dong
dién ngugc chiéu, chdng lai sy ting dién 4p Uy, .

Hinh (b) : 12 sd d6 mach phidn h6i mém ding bi€n 4p 8n dinh B. dong dién chi
chay qua cudén 8n dinh K khi ndo dién 4p Ug, thay d6i .

2. Mach @ng dung mdy dién khuéch dai ti trudng ngang:
Midy KD/N l1am nhi¢m vu cung cdp kich tir cho mdy phédt & hé th6ng m4y phat
ddng cd

a/ Hé thdng F/DN :
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Chuong 2: Hé Théng Piéu Chinh Vin T8¢ Cia Truyén POng Pién

H¢ thng mady phidt —dong ¢d c6 may khuéch dai tir trudng ngang cung cip kich
tir cho may phat .

S¢ dé:
R

—n

K. §| Fs

(o =®
— (< "-"F’_T-‘

—y s

K.
Kl([“' %R]
I’ o+

Hinh 2.4 . So 46 h¢ th6ng F/DN

Trong stato clia mdy c¢6 4 cudn diy khéng ch& gbm : cudn diéu khién K,,
cudn 6n dinh K3, cudn phin h8i 4m dién dp Kj va cudn phén hdi duong dong dién K, .
Bé€ ning cao tinh 6n dinh clla mdy ngudi ta ding 2 mdy bi€n 4p &n dinh :
bi€n 4p B, phdn 4nh dao ddng dién 4p trén cdc cye ciia mdy; bi€n 4p B, phén 4nh dao
dong dig¢n 4p trén cdc cyc clia mdy phét. D€ gidm s vong clia cudn 6n dinh K, ta mic
K3 vdo cdc cubn thit céip clia By va B, n6i ti€p v6i nhau. Bi€n 4p B, cdn ¢6 tdc dung
cdch ly cudn K, v6i dign dp cao trén phin (ng clia m4y.
Cudn di€u khién K, n6i v6i ngudn dién mot chiéu bén ngodi, nhd chi€t 4p
Ry, ta c6 thé thay d8i cudng d6 va hudng clia dong dién chay qua cudn K,. Cho nén bin
than chi€t 4p R, di€u khién dugce vin t&c va hudng quay ciia dbng cd B.
Cudn phdn hoi di¢n 4p K; ding d€ han ch€ va két thic qué trinh cudng bic
kich tir cia mdy phéat F va 8n dinh vin t8c clia ddng cd D khi khong tai va cé tdi .
Phuong trinh suft di¢n ddng tdng F, clia m4y :
F=F, + Fz - F3
D& 8n dinh van t8¢ clia ddng cd khi ¢6 phy tdi, ngudi ta diung thém cudn
phén hdi duong dong dién K, .
Khi c6 tdi sic dién ddng t6ng clia may KD/N:
Ft =F|+ Fz- F;; +F4 =F +F2 _(F3 —F4 )
F,ting lam sic di¢n ddng Ep ciia may phdt cling ting , do d6 s6 voOng quay np
cia dfng co D sé ting l1&n vij tri cd.
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Chuung 2: H¢ Théng Piéu Chinh Vin T8c¢ Cia Truyén POng Pién
Sd d6 h¢ théng FB/N vdi cdc khiu phén hdi :

K §[ ¥,
+
Hinh 2.5. H¢ th6ng FB/N v@i cdc khdu phin hdi

D3&i v6i nhitng hé théng yéu ciu tinh 6n dinh cao hon , tdc ddng nhay hon va it
chiu dnh hudng cud cdc tham s8 khdc, ngudi ta thay hai khau phdn héi 4m vin 8¢ nhu
trén (hinh 2.5).

Cédc mach trong hé théng ndy twong ty nhu hinh 2.4 trén .

b/ H¢ th8ng ding miy KD/N 1am mdy phét (KD/N -D)

Sg ad;

&'!]F.

x,é] F,

P .

| S +
Hinh 2.6. H¢ théng KD/N -

P& ting d 8n dinh van t6c déng co dién P, ta cling dang phin hdi duong dong
dién K; va cudn phin hdi 4m dién dp K3 . Dong di€n chay qua cudn K, ti I¢ v38i dong
di¢n ip clia phdn @ng ddng co dién P va sdc t¥ ddng clia cudn K; 1 1& v4bi dién ap U
trén ddu ndi cla ddng cd B.  Céc cudn phin hdi cdn phii 14p thé ndo d€ st tir dong
F, ciing hudng vdi sitc tr dong F, va F; thl nguge véi Fi. Pdng thdi tdng F, va F, ciing

o
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Chuong 2: H¢ Th@ng Pi¢u Chinh Vin Tdc Cia Truyén POng Pién

nguge chiéu v6i F; Nhu th€ ta s& ddm bio sudt ti¥ ddng chia mdy phat KB/N ti 1¢& v6i
st tr ddng chia ddng co P, tic 12 ¢ 1¢ véi vin téc clia ddng co.

2.3. HE THONG KHUECH PAI TU _PONG CO :
Ngudi ta dung rdng rdi hé théng khu€ch dai tir_ dong co vi€t tit 1a KPT _P
1. Nguyén 1y 1am viéc cida bd khu€ch dai tiy :

_So aé:

R‘[,]' = % : Un,

i - 4 ¢~

5 — 4 =

= o R — 7 o
1 g =2

Ue
+

—-!.

Hinh 2.7. SJ d k&t cdu bd khué€ch dai iy

_C&u tgo: gdm khung 1am bling thép va cudn diy quin trén khung ti. Trong céc
cudn ddy c6 2 cudn chinh: Cudn (2) 12 cudn cong tdc duge 14p vai ngudn dién xoay
chiéu U qua phu tdi R. Cudn(3) 12 cudn khéng ch& dugc mifc vdi ngudn dién 1 chiéu
Cudn (4), (5) hay nhiéu hon nita 1ip v6i mach phdn hdi A€ kh&ng ch& qué trinh diéu
khi€n clia hé théng .

Nguyén 1y 1am viéc ciia mdy:

khi thay d8i ddong dién mét chiéu trong cudn (3) s& 1am thay ddi mitc dd bdo hoda
ctia mach tir. Do d6 ,khi thay d8i dién cdm cia cudn diy cOng tfc va thay d6i ducc
cudng do dong dién I cung cip cho phu tii.

Ta ¢6 ¢dng thic: 1= . g
JR} + X? \/R} +(wl)?

Trong d6: X=wL
W=2 #f (tin s6 gbéc)

L: cubn cdm (L =|o-“,;-‘?lw') ( Henri)
S .1ti€t dién va chiéu dai cda 13i thép

,ug—f’ : hé s6 t thdm (B : cudng do tif thdm ; H : cudng dd tir trudng )

W : s8 vong ciia cudn diy cbng tdc .
Pé thay dién cAm cudn diy c6ng tdc ta phdi thay ddi hé s& ty cam L bling cdch
d6i hé¢ s& tr thim u, tic thay ddi mirc dd bio hda ctia mach Y, do thay d8i cudng do
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Chudng 2: Hé Thdng Pidu Chinh Vin Tdc Cla Truyén Pong Dién

dong dién khdng ch€ I .véi syt thay d8i L., dong dién xoay chiéu chay qua phu tai thay
d&i phit hgp véi cdng thifc trén.
BPudng dic tinh cia bd KPT :

]
. e
- fJ

MNoae

-1, ) 0
Hinh 2.8. Budng dic tinh c¢tia bd khué&ch dai tir

Pudng dic tinh (1) biéu di&n sy thay d8i cudng dé dong dién xoay chiéu I cung
cdp cho phu tdi khi dong dién mét chiéu I, trong cudn khdng ché thay déi,

Néu nhu ciing mét hic ta cho dong dién mot chiéu c6 i s8 ¢ dinh vao cudn day
(4) thi dudng dic tinh bi chuyén dich sang trdi hodc phii cia (1) thy thube vio dong
dién clia cudn (4), goi 14 cudn chuyén dich, va dong dién chay qua cudn nay goi la
dong chuy€n dich. N&u cudn chuyén dich lip vao mach chuyén hdi duong thi dudsng
dic tinh s& chuy€n sang trdi (2) N€u diing phdn h6i 4m s& chuyén sang phii (3) . Hé s&
phdn hdi ting dudng dic tinh cang ddc.

_ Uu diém : cda boé khuéch dai dién tir 12 hiéu sudt va dd &n dinh cao, bd KBT
dude diung rdng rai d€ diéu khi€n ddng cd dién mot chidu, va xoay chiéu.
2. Mach tng dung khué&ch dai ti:

Trong nganh ch€ tao mdy, bd khuéch dai tit thudng dugc diing d€ truyén dong vo
cAp véi pham vi diéu chinh vin t6c khéng 16n 1dm. P&i véi nhitng hé théng c6 cdng
sudt trung binh va 16n, thudng dung KPT d€ kich thich may ph4t hodc dong cd .

a/ Hé théng KPT —P ddn gidn :
Sa db :
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Uns

L

Hinh 2.9. Hé thSng KB/D

P3di v3i ddng cd dién kich ti¥ ddc 1ap, khoéng yéu ciu ddi chidu quay ta dang
hé thdng khuéch dai tiy — ddng cd sau :

H¢ th6ng KPT _P sit dyng by khu&ch dai tt mot pha khéng ¢6 mach phin
héi khdng ¢6 chuyén dich. Phdn @ng clia ddng cd dién mét chiéu P duge mic vao mot
pha clia 1u8i dién xoay chiéu U, n8i ti€p v6i cudn cdng tdic W qua cdu chinh luu CL,
diung d€ nin ddng di¢n xoay chiéu thanh dong mdt chiéu ; Kp 12 cudn kich thich tir ddc
lip ctia Aéng co B.

b/ Hé théng KPT —P théng dung :
So a8:

Un,

L 2K J

- -y

Hinh 2.10. H¢ théng KPT-P

Pugc dang ph8 bi€n trong truyén ddng truc phoi clia mdy mai. H¢ thdng nay
dung by KPT_P ba pha va khong ddo chiéu quay .
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Cau chinh hwu CL n#n dong dién xoay chi€u qua bi&n dp B d€ cung cAp cho
cudn kich tir Kp cta ddng co .

Cuén khéng ch& dong thdi 1a cudn phin héi 4m dién 4p W, diung d€ khdng ché
dién dp ciia phdin ®ng A0ng cd va dign 4p clia mach kich tiY, ddm bao chitc ning phin
héi &m dign dp. Cudn phan hdi ducng dong dién W, 14p trong mach phén dng cha ddng
cd, song song vdi cdc bi€n trd R, va Ry . V6i vige didu chinh cic bi€n trd nay, ta c6 thé
thay d8i dong dién trong cudn W,, viéc diéu chinh nady dugc ti€n hanh véi sy chuyén
dong ddng bo cla hai con trugt bi€n trd Ry va R, khi thay ddi cdc van t6c khic nhau
cua hé théng.

Céc bi€n rd R;, Rs, Rs ding d€ dat van tdc thdp nhat cia hé théng va bi€n trd
R4 d€ dat vin t8¢ cao nhdt ciia hé théng.

H¢ théng KPT_P dugce trinh bay & trén cé wu diém 1a hé s dip mach nhd, dién
dp chinh luu ra 1dn, hi¢u suft cta né khodng » =0.65. Pic tinh cd cing (An <15%), do
&n dinh cao.

2.4. HR THONG CHINH LUU_PONG CG: ( viét t£t C_D);

La m{t hé th8ng chuyén ddng ding cdc loai d&n van tiratrdn, d&n thily
ngin, tiristo 1am b chinh luu d€ cung cdp dong dién modt chidu cho ddng cd dién
mdt chiéu.

1. Hé théng C-P diing Tiratrén ;
Dang d€ chinh v6 cdp s8 vong quay ddng cd didn mdt chidu ¢ cbng sudt
tr 0.2 _ 9 kW . Nguyén tdc diéu chinh nay dya trén nguyén 1y lam vidc cia dén dién
tr.

Sa Pé

Hinh 2.11. Sd 48 cfu tao tiratrén
_Chutao: gém cé cyc catot K, anot A va ¢6 hoic 2 ludi.

_ Nguyén 1¢ lam viéc : ngudn dién cung ca‘i’p cho anot va ludi ¢é6 thé 1a Ap mét
chiéu hodc xoay chiéu. N&u nhu dién dp anot U, va dién ip ludi U, 1a xoay chiéu
thay d6i theo hinh sin, thi dic di€m cla Tirawdn 12 véi mét dién 4p U, nhdt dinh ,
dong anot chi xud't hién khi dién dp U, dat d€n tri s6 tudng tmg. Khi dong anot xuit
hig¢n, di¢n 4p lwdi U; khoéng cdOn khi ning khdng ch€ ddong anot; mudn ngit dong
dién chi ¢6 thé ti€n hanh bling cdch gidm dién 4p U, dEn O .
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Ta xét mét hé th6ng C-P diung Titatrdn :

Sg dd :

——————

Hinh 2.12. H¢ thdng C-P dung tirattron

Dong di¢n mét chiéu cung ¢idp cho doéng cs P nhd bd chinh luu nhd 2 dén
Tiratr6n T, va T, .

Trong nira chu ki diu, khi di€m cudi bén trdi clia cudn (2) may bi¢n ap B, 1a
dudng va né€u tiratrdn T, sdng, thi dong dién mot chiéu s& qua Ty, d&n didm giira
cudn (4) ctia mdy bi€n dp B, , vao dong ¢d dién mdt chiéu P va rd vé diém giira
cudn (2) cuda may bi€n dp B, .Nhu th&, nita phin bén trdi cudn thit ¢ip (2) lam
vige, dong dién tao nén di theo chiéu miii tén lién nét .

Trong nita chu ki ti€p, cyc tinh clia cudn (2) thay ddi, dong dién s& qua
titatr6n Tz va theo chi€u miii €n dit nét trd vé diém gitta cudn thi ¢ip may bicn ap
B,.

Dong di¢n chay qua phan ing dong co B trong trudng hgp trén 1a dong dién
¢6 ciing mot chiéu , nhung gid tri clia né thay ddi; n6 ¢6 dic diém cia dong xung .

Tri 86 trung binh clia ddong Xung trong phin tng ctia déng cd P ¢6 thd didu
chinh biing cdch thay ddi di¢n dp trén IuGi chia tiratrdén T, va T, .

Bé cilu diéu chinh pha gém 2 nita cudn thi cdp (5) ciia méy bién dp B,
dién trd Ry va cudn cdn bio hdoa W, clia bd khuéch dai i, may bi€n ap cuc ludi By
duge diau vao dudng chéo ctia ciu nay, Ngoai cudn cin W, ldp vao mach cliia bo
chinh pha, trén 15i ctia bd khué&ch dai tir con ¢6 cudn khéng ch& W, ( cubn tir héa ),
cuon W, duge diéu khi€n bling ddong mot chiéu trong mach anot ciia dén dién i .

Khi dong di¢n mét chiéu qua cudn khéng chd W, thay ddi, lam thay ddi
muic d§ bdo hoa cha 16i wr. Do d6, l1am thay d8i cdm khing cia cudn W, quan hé
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gitta tri 88 dién cAm va dién trd trong mach cdu diéu chinh pha thay ddi, 1am cho
pha dig¢n ap dua lén ludi cling Tiratrén ciling thay ddi. V6i su thay d&i cia dién dp
luGi, ta thay d6i dudc thdi di€m thidp sdng tiratrén. Do d6, khi thay ddi dién dp trung
binh dua vio mach phan dng ctia déng cd D ta thay d8i s6 vdng quay ctia dong cd

Pham vi di¢u chinh vin tdc bang cdch thay d&i dién 4p & hé théng néi trén
c6 thé dat R, =35 va pham vi diéu chinh van t8c vdi su thay di dong dién ¢d 1a R,
=4

Nhuge diém cia hé théng nay 1a thdi gian chuin bi lam viéc 1én vi phai
nung néng dén , thudng mi't 10-15 phiit, hé s& cos g thip, va gidm ty 1& vdi van toc
cia déng cd .

2 .Hé théng C-B diang Tiristo :
Sd dob:

— | A higu N

1
]
+ [+

P
'[“ - Im = In =< lrn
+
L }1..; }k-‘ﬁ Iy =0
Lo |
U, ; LU
L'/,‘—’”;—’_d r:]-m Umg Um
(a) (h)

Hinh 2.13. S0 d6 k&t cdu (a) va dic tinh (b) clia tiristo

Cédu tao: gdém c6 4 18p ban din p-n-p c6 dd din dién thay d6i; Lap p, (18p
16 héng) hinh thanh cyc anot . Lép ny ( 1dp dién ti ) hinh thanh cuc catot K, va lGp
16 héng ndm giita p, hinh thanh cyc khéng ché K., .

Né&u khong ¢6 dién dp dit vao cuc khéng ché, tfc 1a dong dién khéng ché
I,=0. Thi khi ting dién 4p anot U,, dong dién anot I, ting rit it. Khi dién ap U, dat
dén gia tri nhat dinh .Tiristo s& md, dién trd ciia né gidm xudng dot ngdt lam cho
dong anot ting 1&n va chi bi han ché& bdi phu tdi Ry .Tri s& dién dp khi Tiristo md ta
goi 1a dién 4p md Uy, , khi ting dong dién khéng ch€ 1k vdi cuc tinh nhu hinh vE, thi
dién dp U, gidm xudng dutng (Iyy). Dong dién khéng ch& ting cao cho dén khi
dién ap md nhd nhit, ta goi la dong niin dién 1y,

Sau khi tiristo md, cyec khéng ch& mat tic dung, tic 14 tiristo vin m& ca khi dong
dién khéng ch€ bi mat. Mudn khda tiristo cdn phii ngdt dién ap U,, dong anot I, gin
bing 0. N&u f{»’r, vudt qua gidi han nay, tiristo bi danh thing . Dién dp 3 diém nay goi
la dién Ap danh thing U, .

Sd do:

Gidao Trinh Trang Bi Pién 23



Chuang 2: Hé Théng Piéu Chinh Vin T8¢ Cida Truyén POng Pién

L
444 QL

5

: OTN.....
Hinh 2.14, H¢ th8ng C-B dung Tiristo

N&u didu vao mang dién xoay chiéu, né sé¢ 1am nhiém vy khu&ch dai va chinh
Iuu ..

Cic h¢ thdng C_P ding bd chinh luu tiristo ¢6 thé mét pha hodc nhiéu pha .

Céc tiristo (1) va(2); (3) dugce 14p vao cdc cudn thit cip clia mdy bi€n 4p ba pha
B. Piéu khién dong cd dién mot chiéu P nhd bd khéng ché (4). Pién khéng (5) dong dé
loc thanh dong xoay chiéu ctia dong chinh lwu.

Uu di€m : it t8n kim loai mau hon mdy dién, 1am viéc €m, qudn tinh va cong suit
khdng ch€& nho, twdi tho cao, kich thude nhd tic dong nhanh, hao tdn van hanh khong
ding ké.

Nhuge di€m: gia thanh clia tiristo cao, dién 4p chinh lvu ¢6 dang diap mach, thanh
phén xoay chiéu ciia n6 giy nén t8n thit phy & dang nhiét, 1am néng ddng cd, hé thGng
khéng ch& md tiristo khé phic tap.

2.5. HR THONG TR N :
So d th&n i O c cin bin

Hinh 2.15. So d8 hé théng tryc dién ddng mdy cin bling .

Cdu tao : dong co cdng tic P, va B, ddm bio vin tdc ddng bd cho hai dong cd
riéng bi¢t clia mdy. Trén truc ddng ¢ P, va P, ldp tudng tng vGi cdc mdy cin biing C,
va C; ciling 12 ddng cd khdng déng bd ba pha. Roto clia ddng cd cin bling C, va C, dudc
nSi v6i nhau theo thi ty wong ng qua vanh gép hai ddng cd nay tao thinh mdt truc
dién.

_Nguyén 1¢ : vi hai ddng cd quay ddng bd, nén n€u hudng quay roto clia ddng co
cdn biing C, va C, cing chiéu v8i hudng quay tir trudng, va cdc cudn diy roto diu
ngudc nhau, thi sitc di¢n dong E, va E; dugc tao nén trén mach clia ching cin bling
nhau, titc 12 sitc di¢n ddng téng trong mach rotor bling khéng.
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Trong trudng hdp phu tdi trén hai déng co khong bling nhau, do qué tai dong cd
B, quay chdm hon By, roto cia dfng cd cin bing C; cling quay chdm hon C, mét g 0.
Do d6, sufit di¢n d6ng téng E trén mach roto ciia hai may s& khéc 0, tao nén dong dién
cin biing I 1&ch pha v8i E mt gée .

Tir d6 ta thiy, ddng co lam viéc C, 1am viée theo ch& d6 dong cd, con C, lam
vige theo ch& d6 may phat. khi d6 truc C, s& ting lén va C, s& chdm lai. Nhu viy dong
di¢n I s& tao nén mot mémen cln bing M, dé€ phuc héi sy quay ddng bd ciia truc dong
cd B] va B,

Trong truding hgp nay, mémen cin trén truc clia cdc dong cd Cyva C, khdc nhau,

titc 12 Mg; >M,; nén momen clia hé thSng la:

M, =M:-2—M.,..=MSisin®

ViMe=—M:_ne

1+ (2y?
b
Tit cdng thlc trén ta thdy momen cén bling M, cfia hé th6ng trén phu thudc vao
hé s& trude s , véi gée 1énh © va phu tai.
Goc 1énh © dugc tinh tir cdng thitc rén, khi bi€t dugc cdc mdmen cdn cha déng
cd cin bing va cdc thong s ki thudt ciia ching :
Mc2- M,

MmE
§

Sin @ =

Khi hé théng ditng yén - =1 nén momen ciia hé thdng 1a: M.=Msin &
jl’

Khi phu tdi dit trén ddng cd Py va P; bling nhau, tiic 1a ® =0 thi M.=0. khi
® =90° mdmen cin bling dat gid tri 18n nhit :

Mcmnx=M S' =l

P

Tir diy ta thiy ring: khi hé s§ trugt nhé, mémen céin biing nhd, nén qué trinh
di¢u hoa phu tdi chdm. Do d6, trong hé théng truc dién phdi chon déng cd cin bl ng C,

v C; ¢6 8 vdng quay dbng bd cao hdn s& vong quay clia ddng cd cong tdc D, va B,
nhim dim bdo hé s& trugt s khéng qua nho 14t cd cdc ché d6 lam viéc .
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So dd :
E,
E;
(a) (b)

Hinh 2.16. Sd d8 hinh thanh suit dién doéng

Cfu tao : ddng cd cong tic P, va D, dim bdo vin tdc déng bd cho 2 co cdu
riéng bi¢t clia mdy . trén truc déng co B, vab, 14p nrdng dng cdc may can bing C; C,
va n6i vdi nhau theo thit i pha twong \ng qua vanh gép, hai ddéng cd nay tao thinh méot
truc digén, tudng tif nhu truc cd khi néi lién déng co P, va B, .

Nguyén 1y : vl hai ddng cd quay ddng bd nén néu hudng quay ciia roto dong cd
cn bing C, va C, cing chidu véi hudng quay tir trudng va cdc cudn diy roto ddu
ngugc nhau, thl suit dién déng E, va E; dudge tao nén trén mach roto ciia chiing cén
bliing nhau, tirc 1a sudt suit di¢n dong téng trong mach roto bing khong .

Trong trudng hgp phu tii trén hai ddng co khdng bing nhau, gid sl do qua tai,
dong cd B, quay chim hon B, roto ¢ia ddng ¢d cin bing C, cling chdm hon C,;. Do do,
sufit dién dong téng E trén mach roto ciia hai mdy s& khdc 0, tao nén ddng dién cin
biing I 1&ch pha v8i E mot géc W

Bédng cd cin bing C, 1am viéc theo ch& dd ddéng co, C, 1am viéc theo ché& dd
may phat khi d6 C; s€ ting nhanh va C; quay cham. dong dién I s& tao nén mdt mémen
céin biing M, d€ phuc hdi sy quay déng b ciia truc dong co D, va B, .

Khi M ; >M,; : M.=M_>-M, =M ;lsin ©
2M,
s s,

—_
s, &

M=

Tir 46 ta cH: M, = isin@

1+ (20)?
AS
M —
Sin®:~"2—M‘=ﬂ v~ =1 nén :
M o

5
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Mcmux=M i = _21‘1!‘—
.Sl |+ (i)ﬁ
5,

Ti ddy ta thdy : khi h¢ s8 trugt nhd, mémen nhd, nén qué trinh diéu hdoa phu
tdi chdm. Do d6, trong hé thdng truc dién phai chon ddng cd cin bing C, vaC, ¢6 s6
vong quay déng bd cao hon s& vong cla ddng cd cbng tdc P, vd P, nhiim ddm bio hé
6 trugt khdng qud nhd trong tit cd cdc ch€ 46 1am viéc.

2.Hé thdng truc dién ding bi€n trd :
Sd d8:

A
B -
c

II

D, v D,

R

Hinh 2.17 . H¢ théng truc dién ding bién trd .

Khi hai djng co B, va B, quay ddng b v8i nhau, dong dién chay quay trong
mach roto nhu nhau. Ddng di¢n chay qua trén dién trd chung R bing t8ng dong dién
chay qua trong mdi pha cia céc roto .

Khi phy tdi trén truc I va II chénh 1¢ch nhau trong mach roto, mémen quay ctia
mdi déng ¢d bing tdng mdémen céng tdc va mdmen diéu hda .

Trong hé thdng nay, khi dién trd chung cé tri s§ 16n, mémen clia ddng cd vugt
trude trd thanh 4m, ddng cd lam viéc & ch€ dd mdy phat. Trong trudng hgp ndy hé
thGng chi c6 th€ quay dbng bd khi trén truc clia ddng cd ¢6 tdc dung cia mét mémen
bén ngoai .

Trong hé¢ théng truc dién ding bi€n trd chung, mémen c¢in biing phu thudc vio
dién 4p bén vanh goép cia roto. PE ddm bio mémen cin bliing cin thi€t, ta phai ting tri
s0 dién trd chung sao cho h¢ s8 trugt clia ddng cd khodng 25-30% diéu nay s& giy nén
tdn hao 16n  trén dién trd. N&u dién trd chung nhd (hé s6 trudt nhd) hé thdng nay s& &n
dinh va mét tinh chit déng bd.

N6i chung cdc hé thdng truc dién duge trinh bai & trén duge ding thich hgp &
nhitng mdy cho phép sai s& g6c quay ciia truc gidi han 5-10°,
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CHIiGNG 3
XAC PINH CONG SUAT TRUYEN PONG PIEN

Trude kKhi xdc dinh c6ng xuidt clia ddng cd chiing ta xét vai khdi niém lién quan dén
diéu kién lam viéc clia dong co.
3.1.KHAI NIEM CHUNG :
a. Tdn Thit Ning Lugng Trong Pong Co:
Trong qud trinh bi€n d6i nang lugng thanh co ning, ¢ mot s& ning lugng bi
mit mat goi 1a tdn that cdng sudt, gdm 3 phin :
e TOn thit ma sdt: Do cdc § tryc, ma s4l gil¥a roto va khéng khi tao
nén
e Ton thdt sdt o : Phu thue vao chat Iugng 15i sdt 1am rotor va stator
e Tén thit déng: Pude tao nén trong cdc cudn diy roto va stato con
goi 1a tn thit bi€n ddi.
Tdn that cong suft 1a:
AN= N,— N,
Trong do:
AN: tOn that cong sudt.
N, : cOng sudt tiéu thy.
N, : céng sudt ¢6 ich.
J trang thdy 1am viéc dinh mifc:
ANy =Ny =Ny = Ngg 1 =%
T4
7, : cong suit dinh midc,

Nhi¢t lugng sinh ra trong 1s :

Qu=0.24 N, 1274
LF

Phuong trinh cin bing nhiét:
Qu=Cdr+ Atdt (1)
Q: nhiét lugng sinh ra trong 1s cta ddng cd (I/s ) or ( cal/s).
C : nhiét dung : (J/ C) or (cal/’C)
A : tda nhiét suat ( J/s"C
t : nhiét sai : ("C)
t : thdi gian (s)
vdi diéu kién ban ddu t=0, 1= 1, <6 phuong trinh:
Idr = [ £ _ar

J—-Ar
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e L

r= QU —e Cld 4 7,€ Cid
A

Pit: 7= % nhiét sai &n dinh cla dong cd

T= C/A hiing s6 thdi giang cda dong cd , tic 12 thdi gian cin thiét d€ dua nhiét sai cla
dong co tiY 0 — 2/3 nhiét sai 6n dinh 7, cong thic c6 thé viét lai khi nhiét lugng khong tda
ra ngoai

I

i
r=1,(l-¢ ")+7,:

néu t= 0 7 =0 thi phwcng trinh lam n6éng clia d6ng cd 1a:
r=7,(1-€7)

Né&u Q=0 va 1,=0 thi phuong trinh ¢6 dang :
r= ‘.'.'OE T
bic tinh héa trinh lam néng va lam ngudi cia ddng cd :

A T
Tia

<>

L3 1y

43 Ta

¥
-

HINH 3.1 d4c tinh qud trinh 1am néng (a) va qud
trinh lam ngudi (b) chia ding co

Pudng (a) bi€u dién qud trinh 1am néng va dudng (b) biu dién qué trinh 1am ngudichia
dong cd. Sau thdi gian T nhiét d§ Sn djnh clia ddng co dat 63% (T ~2/3 1) va sau thi gian
t =(4+5)T. Nhiét d6 clia ddng co sé& dat tdi chi s§ 6n dinh.

Hing s3 thdi gian T phy thude vio kich thude va diéu kién lam mat dong cd ¢6 cong suit
nhd va ki€u hd, T= 20+60 phit. P8i véi dong cd ¢6 kich thudc 16n va kinh, T =2+3 gid.
Nhi&t d nung néng cho phép clia ddng cd phu thude vao vit liéu va cédu tric clia né, Loai
ddng cd c6 chit cdch dién chiu nhiét x4u nhi't c6 nhiét d6 nung néng cho phép 1a 65°C.
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3.2.CHE PO LAM VIEC CUA PONG CO:
C6 thé chia ra 1am 3 loai : ch€ d§ 1am viéc ngéin han, dai han va ch& d6 1am viéc ngdn han
lap lai.

b. Ch& Py Lam Viéc Ngén Han :

O ch€ d§ nay, dong cd 1am viée ¢6 phu tdi trong thdi gian ngdn, nhiét sai
cia dong cd chura dat t6i chi s§ dn dinh thi dd mat phy tdi. Thai gian khong 6
phy tdi kéo dai, nhiét sai c6 dd thdi gia d€ gidm xudng chi s& ban diu. Céc loai
dong co lam vigc & ch€ d6 ngin han nhy: mdy bao giudi, phanh giudng , tién
ding hay khoan cén...
¢. Ch& P) Lam Viéc Dai Han :

O ché& d6 ndy, dong co lam viéc c6 phy tdi trong thdi gian dai. Trong théi
gian ndy, nhigt sai clia ddng cd dat t6i chi s § dinh. Pudng N, phy tii vA dudng
%, bi€u di€n nhiét sai. Cdc dong cd lam viéc ch€ do ndy nhy : mdy phay riing,
mdy ti¢n difng, méy quat.
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Hinh 3.2. P4 thi bi€u di€n Céc ch€ d6 lam viéc clia ddng cd
d. Ch& Py Lam Viéc Ngin Han Lap Lai
Thdi gian lam vigc ¢6 phu tdi va thdi gian nghi trong ch& d6 nay xen ké
nhau. Trong thdi gian lam viéc (;, nhi¢t sai ddng cd chua dat t6i tri s8 6n dinh thi
mat phu tdi. Trong thdi gian t, nhiét sai dong cd chua gidn xudng tri s§ ¢ thi lai
c6 phy tdi, nhi¢t sai ting 1&n nhung khéng bao gid vugt qua tri s& cho phép. Cic
ddng cd nhu mdy cit kim loai, c¢lia cén truc,
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Chudng 3 : Xdc Dinh Céng Xuit Truyén Bong Bién

Theo d6 thi trén ¢6 Nc: gidn d5 phu tdi, t. dudng nhiét sai ch€ d6 1am viéc ngin
han 13p lai.
Hé s thdi gian dong dién tuong d&i :
L 100% =L 100%
1+t (L
trong 46 :
ty= t;+1, 12 th¥fi gian chu ky.
Vi <10 phit, thi lam viéc & ch& d6 ngdn han l4p lai.
Céc tri 6 tiéu chudn cla € 13 : 15,25,40 va 60%.
3.3.XAC PINH CONG SUAT DONG CO PIEN
a. Phy Tii Dai Han Khéng Pdi:

Bong cd lam vigc v6i phu tdi khong d6i trong thisi gian dai sé day duge trang
thdy &n dinh. Qud trinh qui d6 khéng 4nh hudng m&y d&€n ddng cd. Ta c6 thé
tinh t6n th4t cong suit cia ddng cd vi quéd trinh d6ng mé& mdy it duge lap lai. Tuy
riing tdn th4t niy 16n hon t8n thd't & trang thay dinh mitc.

Céng suit can thi€t cia dong cd 1a :

N=e

flc
n : hiéu sudt truyén ddng cia ddng co
cdc mdy van ning c6 th€ coi nhu 1Am viéc & ch€ dd dai han va céng sudt phy
tdi cdn phdi 14y 12 cong sudt 16n nhit N g, vdy cOng sudt cdn thit cia ddng co
la:
y o Nena
uf

hi¢u sudt truyén déng trén m4y cit kim loai thuding 1a : 0.75-0.85. théng thudng
ngudi ta ding higu sudt 1a 0.8 d6i vdi may nhu méy tién , khoan, bio....
Midy mai ¢6 n=0.9.
Thi dy : hiéu sudt cia mdt s& khdu nhy :
bai truyén phdng: n : 0.94+0.96
Pai truyén hinh thang : 7 : 0.93+0.96
Pai ring thing: n :0.98
Hiéu sudt truyén ddng chay dao théng thudng 13 : n=0.1+0.2
b. Phy Tdi Dai Han Bi€n Déi:

Pdy la uudng hgp gip trén mdy cdt kim loai khi phdi thwc hién cdc nguyé
cong khdc nhau va twong dng véi né ta ¢6 phu tdi tén truc ddng cd ciing khic
nbau. Bi€u d8 phu tdi dic trung bing mémen M=f(t)(hinh 3.3) sau:

& =
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Chudng 3 : Xdc Pinh Cong Xuft Truyén Bdng Dién

—_—

-~

M
M, H 3.3 Sg ab
- phu tdi dai han
? M, bién adi.
M,
L O I A R I R S A
Pl o : ot
LTI 5 t [ sy 14
< >

Trong chu ky gia cOng xong chi ti€t v3i thdi gian t, , cdc nguyén cong dugc
thyre hi¢n ndi ti€p nhau vdi cdc phy tdi khdc nhau.n€u nhy sau mdi nguyén cong
cdt cdin cho mdy khong thé thay d8i dao, thl M;,M M, |2 m6men chay khéng va
chiing biing nhau.

Thong thudng ta chon c6ng sullt ddng cd theo : didu Ki¢n qud tdi , va ki€m tra lai
theo diéu ki¢n phdt néng.

Né&u bd qua mémen ddng My,, thi ta chi dya va phy tdi dinh cia co ciu chip
hanh ma tinh ra mémen (c6ng suft trung binh). Sau d6 chon cOng sudt cho déng
cd v ki€m tra lai theo diéu kién phdt néng.

Theo a6 thi ta ¢6 md men trung binh ciia ddng co ch&p hanh la:

iMd‘l i.MI‘I
M,=2___ .3 (312)
! ok

'
=l

dva vao s6 tay k9 thudt , ta chon sd d8 mémen dinh miéc M, ciia dOng ¢o theo
diéu ki¢n : Mg>= M,, Ta ¢6 sd d8 phy tdi ddng sau:
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Chuing 3 : Xdc Dinh Cong Xuit Truyén Béng Pi¢n

M 4 n
i T —
a‘ ‘.
A . (a)
’
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(b)
; .t
M
A~ : : (c)
E z
4 : PO
i
Hinh 6.5

Vi bi€u a6 s8 vong quay n= f(1) ta x4c¢ dinh mémen ddng theo cOng thirc:

I de o
M, . =M-M = —= {
e 7055 dr 9.558%

trong dé:

M: mémen do dfng cd sinh ra trén truc cia né [Nm].

M. momen ¢dm ciéia cd cdu chdp hanh quy d8i vé truc djng cd [Nm].

J: mémen quédn tinh cia hé théng truyén dong quy d8i vé& truc ddng co [kgm?].

a: g&c nghién van t6¢ rén bi€u dé n= ().

khi da bi€t My,, ta xdc dinh bi€u d8 phy tii clia ddng cd clia h¢ thdng theo cong thitc:
Mfd=M+Md‘-

Bi€u d6 M=f(t) dugc bi€u di&n & hinh I va tir diy ta xdc dinh mémen 16n nhit M.,

V&i M.« clia phu tdi ddng ta chon cbng suit ddng co theo diéu kién : M, > M;“
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Chuong 3 : X4c Dinh Cong Xudt Truyén Bong Di¢n

O diy : A hé s6 qu4 tdi mémen cla ddng cd

Pdi v6i déng c¢o mdt chiéu binh thudng : A=2

Pai vGi dong cd mot chiéu dit biét: 3 + 4
Pdng cd khdng ddng b roto diy quin: 2 + 3

Pdng cd dién réto I6ng sé¢ binh thudng: 1.8 =3

Pdng ¢ dién réto 16ng séc ¢6 rdnh sdu; 1.8 + 2.7

Ki€m nghiém céng sudt theo diéu kién phat néng , thudng ding hai phudng phép : phuong
phép tdn thit trung binh va tinh cdc dai lugng tudng duong.

Phuong phdp tinh tSn that trung binh: cin phii biét trudc cong sudlt sdn ra trén truc dong cd
N =f(t) va hiéu sudt phy thudc va tdi n =f (1) clia dong cd bi€u didn trén dd thi sau (H 3.5)

-------------

-

L 4

Hinh 3.5

V4i hai bi€u d trén ta c6 thé xdc dinh 8n thi't cong suit AN, cho titng nguyén cong vdi
biéu thic:
0 ety T et SR U

G diy N; van, 12 cOng sufit trén tryc va hi¢u sudt ddng co trong khodng thdi gian t,. ( céc
tri s& ; thudng dugce 18y biing %,2/4,3/4,4/4, va 5/4 cOng suit dinh mdc Nycia dong co ).
T&n thit cong sudt trung binh:

3 AN, 4,
Mm - 1=l

21,

[E]
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Chuung 3 : Xdc Pijnh Cong Xuit Truyén Déng Dién

diéu kién cho phép d€ ddng cd 1am viéc binh thudng:
ANg>=AN,,

AN, : t8n thit cdng sudt dinh mdc tinh bing cong suit
AN = N, =T

M4
t6n thit cdng sudt trung binh c6 th€ x4c dinh bling cng thic. VGi viée tinh d&n hé s6 diéu
ki¢n lam mét trong thdi gian khdi ddng mdy him va ngirng mdy:
_ AN, + AN, + AN
. a(t, +1,)+1, + B,
« hé s& diéu kién 1am mat khi khdi ddng va him mdy.
B hé s8 diéu kién 1am méat khi ngifng méy.
o= 0.5, p=0.25 (ddng cd khéng ddng bd).
a=0.75, B=0.5 ( déng cd diéu khién ).
Phuong phép ki€m tra bing t&n thit trung binh dat dugc gi tri khd nhiéu chinh xdc. Nhung
tinh todn phic tap vi ding bi€u d3. Nén cdn han ch€, Nhi hinh vé sau

n
N 4 N
N Na '

N2

-
-

soncsanssasesies
-
-
-

-
memmmEm e

A 4
-

4 Lz G W

v

Hinh 3.6

Phudng phép ki€m nghi¢m ddng cd theo diéu kién phit néng 13 phudng phép tinh cic dai
lugng:
Dong dién tuong tuong:
JI,’(, + I3+ 1,

thda min diéu kién phét néng: I,;>=l.
Momen tuong duong d€ ki€m tra diéu kién phdt néng cia dong co:
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Chuong 3 : Xdc Pinh Cng Xufit Truyén Ddng Pién

v - MM+ MM, +.n+ M,
“ o+l 4+t

diéu kién théa min : Mg>=M4

Né&u trong qud trinh 1am viéc , vén t8c clia déng cd khéng thay d8i hodc thay d8i khéng
ddng k€ udc 1a cong sudt ty 1& bic nhdt vdi mémen, ta ¢6 thé ding cOng suit tuong ducng
d€ ki€m nghiém:

- JN,’:, + N, 4.+ N

wn'n
[

L+t +a.+i,

diéu kién thda min : Ng>=N,,

d8i vdi ddng cd ¢6 s§ vong quay thay d6i nhi€u , phudng phdp nay khdng cyhinh xdc . do

d6 trong thyre t€ phudng phdp ndy duge ding d€ chon céng suit sd bd cho déng cd.

b. Chon Céng Sufit Péng Co Pién O Ch& Py Ngén Han:

Bé& phuc vu cho tdi ngdn han ngudi ta thudng ding hai loai d6ng cd : ddng cd

ch€ tao A€ 1am viéc vdi phuy tdi dai han va loai ddng cd dic biét phuc vu cho

phu t3i ng4n han.

» Chon Céng Sudt BPong Co Dai Han:
Khi chon céng suft dai han d€ phuc vu cho tdi ngin han,ta cdn chd ¢ tdn
dung khi ning lAm viéc cia ddng cd, tifc 12 nhiét sai 16n nhit & cubi thdi
gian 1am viéc ngin han c4n dat d€n nhiét sai 6n dinh. V1 th& cong sudt déng
cd cAn chon phdi nhd hon c6ng sudt phu tdi ngdn han, tic 12 déng cd phéi
ldm viéc¢ qud tdi & mic dd nao d6.
Pac trung nhu sau : dya vao a6 thi duéi ndiy ta c6 :
Chon ddng co theo phudng phdp dai han : Ng>=N,, . thi trong qué trinh lam
viéc nhiét sai clia ddng cd khéng bao gid dat tdi tri s§ &n dinh T,
Pé tin dung kha ning chiu nhiét clia d8ng co khi 1am viéc v6i cong sudt phu
tdi ngdn han N,, ta cdn cho déng co 1am viéc qud tdi d€ sau thdi gian lam
vi€éc ngdn han t; nhiét sai dat t8i tri s6 6n dinh 1, . trong tradng nay cbng sudlt
dinh mifc cla dfng cd : Ny <N, .
Chon ¢Ong sudt dong cd 1am viéc vdi phu tdi ngdn han dude ti€n hanh nhu
sau:
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Ciwsing 3 - Xdc Dinh Cong Xuflt Truyén Pdng Dién
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Hinh 3.7

Cin cif vao cdng suit phy tdi ngdn han N, , thdi gian lam viéc ngdn han (, & d6
xdc dinh s¢ bd cong sudt dinh mitc clia ddng cd. Trén cd s& d6 ta xdc dinh hling s8 thai
gian phat néng T. d€ tinh ra h¢ s& qué tai dong dién &. Sau d6 xédc dinh cong suit dinh mic

N
ctia dong cd dién vdi diéu kién: N, = -—é’i

Hé s qud tai dong dién thong thudng £ = 1+6 ¢6 thé xdc dinh bling dé thi phu thudc
ty s6 t/T nhy hinh sau:

4

B

2 345 6

1

D4 thi qué tai dong dién .
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Chuung 3 : Xdc Pinh Cong Xudt Truyén Ddng Dién

» Chon céng sudt ddng ¢cd ngdn han,

Dé phuc phu cho phy tdi ngdn han véi cdc thdi gian 1am viéc tiéu chuén : t =
15,30,60 va 90 phit loai ddng co nay duge thi€t k€ vSi khd nang chiu qud tai
trong thdsi gian ngén.

N&u trong thi gian lam viéc cia phu tai bing thdi gian tiéu chudn cla ddng co
ta chon cong sudt dinh mic cia ddng cd ngdn han theo diéu kién : Ny>= N, .
néu trong thdi gian 1dm viéc phy tdi ngdn han ¢6 tri s§ bi€n d6i , ta phai ding tri
6 phu thudce tudng duong d€ chon cong sudt ciia dong cd.

¢. Chon Cong Sufit Pdng Co O Ch&¢ P) Lam Vi¢c Ngén Han Liip Lai :

» Ding ddng co dai han :

N&u d6ng cd dai han phy vu cho ngdn han lip lai thi chon céng suit ddng cd
ciing ti€n hanh tuwong ty. Tdc 1a phdi chon ddng co ¢6 ¢Ong sudt dinh mite Ny nhé
hon cong sudt phu tdi ngdn han lip lai.

Thdéa min diéu kién ndy, ta phdi dung hé s qué tai vé nhi¢1 4o & :

NII
N, 2 —a‘l

L2k,
o el
6=:' e

4
I-eT7

€: H¢ s thdi gian déng dién tuong duong d8i vdi ¢6 tinh dén diéu kién 1am mdt kém di
trong thdi gian nghi:
£= d
t+p,
p: hé 56 diéu kién lam mdt khi ngiing mdy
¢6 thé biéu di€n béing d6 thi biéu dién hé s qué tdi nhiét:
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Chudng 3 : Xdc Bjnh Cong Xudt Truyén Pong Dién
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Hinh 3.8

¥ Duing dong co ngiin han lip lai:

B¢ phu vy ngdn han lip lai ngudi ta ch€ tao déng co chuyén ding goi 1a ddng cd dién
ngidn han 1ap lai. N6 ¢6 dic di€m la: D96 bén cd khi cao , mémen quén tinh nhd, chiu
duge qud tdi 16n. Hé sG thdi gian déng dién tuong d6i e= 15,2540 v4 60%. N&u hé s&
tuong d6i phu thudc ti & biing hodc gin biing hé s§ déng dién tuong d6i cia dong cd &,
Thi chon dfng cd ¢6 cdng suat dinh mitc theo diéu kién : Ny=N,,

Né&u g# g4 ta phdi quy d6i cdng sudt ngdn han Lip lai Ny va tri s6 & vé trj s8 g . sau d6
chon c¢6ng suit ddéng cd thoa min biéu thic:

£y
Nri}: NH.F —
SI‘

Py
N, N, |-
£y

Trong trirong hgp phu tdi ngdn han lap lai ta ding cong sudt twong duong theo cong thic
sau d€ chon cong suit dong co:

néu gy > g4, & < €g

N Nit,+ Njt, +...+ N}t
“ Lo+t
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Chudng 4 : Khi Cy Bi¢n

CHUONG 4
KHI Cy PIEN

Bé thyc hién qu4 trinh diéu khién truy&n ddng dién trén may cXt kim loai nhu: md
mdy, tit may, ddo chiéu, diéu chinh (vin tdc, hanh trinh..) him, bdo vé, ki€m tra v.v..
ngudi ta dhng rdt nhiéu loai khi cu dién vdi cdc chitc ning khdc nhau. Céc loai khi cu
nay 1a cdc phin tif cd ban tao nén cdc hé thdng diéu khién, hé thdng 1y d6ng héa cic
qud trinh 1Am viéc clia mdy. Ngoai nhitng khi cu didu khién, trén may ct kim loai con
diing nhitng thi€t bi dién &€ thyc hién truyén dong, kep chit nhur: ly hdp dién tiY, ban
dién tir v.v..,

Khi cy dién c6 th€ phin loai dya vao nguyén 1§ lam viéc hay phudng phép diéu
khi€n, nhung phd bi€n nhdt 12 phin loai theo chic niing clia né. Tdy thude vao chic
ning, khi cy dién c6 thé€ phin thanh cdc loai nhu sau;

- Khi cy diéu khi€n (c4u dao, aptdmat, cong tic td v.v..)

- Khi cy bdo vé (rd le, ciuchi.)

- Khi cy tac dgng digén — cd (nam chim dién, ly hop dién tix)
- Khi cy diéu chinh (datric, bd diéu chinh...)

4.1. KHI CU PIEU KHIEN BANG TAY

Khi cu diéu khi€n bing tay 1A nhitng khi cu 1am viéc nhd téc d06ng ciia truyén
dong bing cd khi hodc bling tay, dé déng ngit cdc mach dién mét chiéu hoilic xoay
chiu c6 dién dp d&€n 500V, théng thudng 12 cdc mach dién ddng lyc, mach dién thip
sdng, khdi dong, khdng ch€ v.v.. Khi cy diéu khién biing tay dugc ding trong nhitng so
dd don gidn, khong yéu cfu diéu khién ty déng va c6 tdn s6 dong ngdt cao ciia may cit
kim loai.

Dudi diy ta xét m§t s§ khi cy diéu khi€n bling tay thudng diing.
1. Cdu dao
a. Cdu dao thuong

Khi cu diéu khién biing tay don gidn nhi't 1a ciu dao, n6 ding d€ déng, ngdt cdc
mach dién mét chi€u hoic xoay chiéu cé ddng dién dinh muc t6i 1000A.,
Cdc bd phin chinh clia cdu dao dugc thé hién trén (H.4.1.):
Clu dao gém cé ti€p di€¢m ddng hinh dao (1) va ti€p
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Chuong 4 : Khi Cy Di¢a

Hinh 4.1; So dé kéEt cdu
cdu dao.

di€m tinh (2). Mot d4u dao ndi bin 1€ v6i thanh (3) va diu kia c6 tay cdm (4) ¢
déng md dao véi ti€p di€ém (2). Nhd tinh dan hdi clia hai m4 i€p di€m tinh, dao dudc
gilf chit khi déng vao ti€p diém tnh.

Ciu dao duge ch€ tao vdi mét cyrc, hai cyc hodc ba cuc. D€ dim bdo an toan, d8i
v@i cdu dao c6 tay gat J gilta d€ d6ng nhit di¢n 4p 380V va 500V, cAn phai c6 cic hop
bdo v¢ che kin céc phén wr din dién

cta cdu dao. ;
Trén mdy cit kim loai cdu dao /_/3 cosana

dugc ding A€ d6ng, ngdt dong di¢n dua

vdo médy (thudng dit & ngoai mdy). :
Thong dung nhidt 1a loai ba cuc vgi R

ddng di¢n 100A va 200A. ' : 3 B 6
b. Cdu dao di néi H-.
D€ d6ng ngft hai mach dién - = ¢ R

khic nhau ngudi ta ding cdu dao 4di L} - ‘i.l

ndi. H4.2 gidi thi¢u loai cdu dao 48i :

ndi ba cyc. e, .

Cédu dao a8i n&i chi khic ciu dao
thudng & chd c6 hai hé thdng ti€p diém
tinh (1) va (2) mdc vdo hai mach dién
khéc nhau. Viéc d8i n8i dugc thyc hién
biing cdch thay d&i trang thii ti€p xdc
gifa dao (3) va céc G€p di€m tinh khi
quay tay cim (4) quanh truc (5).

il

t
e

L

Hinh 4.3: So dé két cau cong tae xoay
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Chl.fcrng 4 ; Khi Cy Bién

¢. Cong tdc xoay

Trong thi€t bj dién clia may cit kim loai thudng diing nhft 12 cdu dao 48i ndi
ki€u xoay, hay con goi 1 c¢dng tfc xoay. Loai ndy thudng duge dung lam khi cu ddo
mach trong cdc mach ty dfng c6 cbng suft nhd, trong cdc mach khdi dong, ddo chiéu
hay d8i n&i ti¥ hinh sao — tam gidc ciia cdc ddng cd dién.

Cong tdc xoay chiéu cuc duge thé hién nhu & (H.4.3.):

Cong tic xoay gém nhiéu vanh (1) lién k&t vdi nhau, M6t vanh tao thinh mét
cye ¢6 b tri hé thdng ti€p di€m va h¢ théng dip hé quang. M&i cuc c¢6 hai chd ngit.
Ti&p diém tinh (2) lam bling 14 dﬁng thau. Tiép di€m dong (3) L'ip cich dién trén truc
(4) va c6 thé ciing quay vdi truc. B6 dan hdi cha ti€p diém dong tao nén Iyc ép giita
cdc t€p di€m. Khi quay nim (5), mét s§ vanh s& duge déng va mdt s8 vanh sé& bj mé.

O phin (6) clia hdp c6 dit cac co ciu d€ ddm bdo viéc ¢& dinh va chuyén di
cic ti&p di€m duge nhanh ma khéng phy thude vio van t8c quay ndm (5) bing tay.

Céng tdc xoay c6 nhiéu vu di€m hon cdu dao vi kich thude nhd gon, chiu duge va
cham va chén d6ng, né c6 nhiéu ti€p diém nén ddng thdi c6 th€ khdng ch& nhidu mach
dién. Nhuge di€m chi y&u ciia né 1a hé thdng ti€p di€m va cd cfu truyén ddng chéng
mon. Ty thude vao diic di€m phu tii, né c6 thé déng md tir (10+20)10% 14n.

Trong mdy cdt kim loai thudng ding céng tic xoay vdi dong dién 6, 10, 15, 25,
40 va 60A vdi dién dp 220V va 380V. Cong tdc xoay thudng ding vdi loai mot, hai va
ba cuc.
2. B§ chuyén ddi

B& chuy€n d8i 1a mot loai khi cy dién ding d€ d8i ndi so 46 ddu day trong cdc
mach diéu khién. Bing cdch chuyén d8i d6, ta ¢6 thé thay ddi nhidu mach dién trong
ciing mdt ldc A€ thyre hién cdc thao tdc nhu: khdi ddng, diéu chinh vin t8c, ddo chiéu,
him v.v... Ty theo k&t cfu, bd chuyén d8i c6 thé chia thanh:

- B chuyén a8i phing

- B chuyén d4i hinh trdng.

- B6 chuyén adi cam

Trong s8 trén, cdc chuyén d8i cam dugc thdng dung hdn ci.
a. By chuyén d6i phdng

B& chuyén ddi phdng 12 loai k€t cAu twong d81 don gidn, c6 khd ning thuc hién
nhiéu cip ti€p xic, nhung kha ning chiu tii lai nhd. Do d6, loai nay duge ding & nhitng
ndi cin nhiéu diu ndi d€ diéu chinh kich tir, khdi déng va di€u chinh vén t8c clia dong
cd.
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H.4.4: giGi thi¢u sd db cqu tao cia bd chuyén dbi phdng diéu chinh quanh truc
(hinh a) v diéu chinh doc truc (hinh b).

Trén hinh (a) céc ti€p di€m tinh (1) dudc diit quanh truc (3). Nhd tay quay (4), ta

di

s WA /////,7/////////

iy ‘5

| .

(a)

////'?
n

J
i

(h)

Hinh 4.4: So dé két cau bg chuydn déi phdng.

ddng céc ti€p di€m Adng (2) dé&n ti€p xvic vadi céc ti€p di€m tinh twong dng. Lo
x0 (5) lam cho ti€p di€m tinh va ddng ludn A sat vao nhau.

Nguyén 1y 1am viéc cia cd cAu & hinh (b) cling tucng ty nhu hinh (a), chi khédc &
chd: cd cdu di ddng ti€p diém ddng dugc dich chuyén theo truc din hudng (3). Loai ndy
ching nhimg diéu khi€n bing tay, ma cdn ¢6 thé diéu khién bing déng cd phu quay
truc vitme d€ di ddng co cdu mang ti€p di€m ddng theo doc truc. Trong trudng hgp nay,

ngudi ta cdn ding cdng tic

td phu d€ kh&ng ch€ hanh trinh. Cédc c¢Ong tic td nay s& ngit

mach dién khi ti€p di€m ddng di chuyén tiY vi tri ndy sang vi tri khdc, va khi di ding vi

tri, lai d6ng dién vao.

b. B§ chuyén ddi hinh tréng

So vGi bd chuyén
ddi phing, bd chuyén ddi
hinh tréng ddm bdo déng,
ngdt mach chic chin hon.
Do 46, n6 duge ding & cac
b6 phin truyén ddng c6
dong dién 16n va tin s6
d6ng, ngdt cao. N6 ¢6 thé
ding d€ diéu khié€n Addng
cd dién mot chiéu ¢6 cong
sudt d€n 45KW va ddng
cd dién xoay chiéu dén

(1) ()

Hinh 1.5: So dd kit cdu b6 chuyin déi hinh trang,
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75KW véi tdn s thao tdc 24014n/gid. S& 14n déng ngdt c¢6 thé dat 200.000 14n. H.4.5.
gidi thi¢u sd d8 k€t cdu ciia loai nay.

Hinh (a) bi€u di&n mit cit ngang clia bd chuyén d8i hinh tréng. Céc ti€p di€m
tinh (1) duge 14p trén khung bing nhya cdch dién (2). O giita hai diy ti€p di€m tinh dat
tréng (3) cling bing nhya duge 14p tiY cdc vanh riéng biét. Trén trdng 14p cdc chu ti€p
di€m blng déng (4). Khi quay tréng, cdc cdu ndy s& ndi lién cdc ti€p di€m tinh lan cin
ho#dc nim d8i dién nhau,

Hinh (b) cling 12 mit cit ngang chd c¢6 co cfu ¢d dinh clia bd chuyén dbi. Khi
tréng (3) quay, dfa hinh sao (5) ldp trén truc clia né cling quay theo. Khi d6, con lin (6)
1£p trén cdn (7) s& ndm vao phdn 13m clia dia (5), va 10 xo (8) s& ép ching lai. Han ch&
hanh trinh cla tréng nhd c6 phin 18i clia dia chin (9) cham vao ti (10).

¢. B¢ chuyén déi cam

BO chuyén d8i
cam la loai khi cu
dién ding d€ d6ng
ngft cdc ti€p diém
bing ¢o cfu cam.
Piac di€m cia loai
ndy 1a déng tiép
di€ém bling cam. Do
dé, trong trudng hgp

bi chdy dinh, ti&p Hinh 4.6. So dé két cdu b chuyén dor cam.
diém vln tdch ra
dugc.

B{ chuyén d8i cam thudng ding trén mdy céng cy ¢6 dang nhu & (H.4.6).

Khi quay truc (1), cam (2) va (3) biing chdt cdch dién 14p trén truc 1am xoay céc
ti€p di€m (4) va (5) d€ déng ngdt cdc mach dién twong Wng. N&u quay truc (1) thém
mét géc 180 nira, chét (6) s& vao chd 13m clia cam, ti€p di€m (5) déng, ciing ldc chét
(7) s& ti vio miit try clia cam, va ti€p di€m (4) s& md.

S8 phin tif mang ti€p di€m clia bd chuyén d8i cam ¢6 thé 1a 2, 4, 6, 8, 10, 12
hoiic 16 va dudc ghép lai biing cdc chdt (8) v8i cdc vach ngdn biing nhya (9). Vit (10)
diing d€ néi song song cdc ti€p di€m clia vai phin tif trong trudng hgp cin thi€t. Céc vit
(11) ding d€ n6i v8i mach ngoai.

Céc ti€p di€m ciia b chuyén ddi cam c¢6 thé ngdt duge dong dién xoay chiéu
2,5A khi di¢p 4p 380V, va dong dién mot chiéu 0,3A khi dién d4p 220V. Loai nay
thudng ding trong may cit kim loai d€ chuyé&n d8i tir ch&€ do 1am viéc ndy sang ch& do6
l1am viéc khéc, hodc chuyén d8i cuc clia ddng c¢o khéng ddng bd, hodc chuyén ddi mach
cla cdc hé thong diéu khién khéc.
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3. Cong tic

a. Céng tdc thao tdc bing tay

Trong hé thdng dién clia mdy coéng cu ciing diung rit nhidu cdc ki€u cong tic
thao tdc bing tay, dic biét ding rong rdi d€ déng ngdt ti€p di€m 3 cdc mach thip séng.

Cong tdc thudng ding 1a mét cyc hay hai cyc, H. 47 gidi thi¢u hinh ddng cia coOng tdc
hai cuc,

R B S

SR S a - ey - -< o NI e .
LS i
’ ) | J
Pé d6ng ngdt ddng cd dién, trén mdy c4t kim loai ngudi ta cling ding cOng tic
khdi dong bling biing tay nhu sau (H.48):

..
Y

‘l
3
nhin theo A

B2l &

Hinh 4.7: Céng tde hai cie.

Khi &n nit (1), ti€p di€m dong (2) ti€p xic va6i ti€p di€m tinh (3). Lic d6é chét
khéa (4) quay quanh tryc clia n6 nhd tdc dung cla 10 xo (5), vd ¢§ dinh hé théng di
dong & vi tri ti€p xic. Khi ta &n nit (6), chSt (4) ra khdi vi tri khéa, dudi tdc dung ciia 1d
x0 (7) cédc ti€p di€m dm va trd vé& vj tri cii. Cdc bd phén nhu than (8), nit &n, chSt khéa
déu 1am bling vit liéu cdch dién.

Hinh 4.8: Cong tde khdi déng bdng tay.
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b. Céng tdc hanh trinh

Cong tic hanh trinh 12 cong tfc diang d€ thyc hién thao tdc chuyén d8i trong céc
mach diéu khién theo tin hiéu “hanh trinh” clia cd c&u cin didu khi€n (thi du nhu ban
mdy). Khi cu ndy chli y&u ding trong cdc mach ¢6 cudn diy role va cong tic td.

Bic di€m ciia cong tic hanh trinh 12 céc ti€p di€m cla né c6 thé déng hodc md
khi bd phén di djng ctia mdy thyc hién mdt hanh trinh nhit dinh. N&u cOng tic hanh
trinh diing d€ chuyén ddi mach & cdc vi tri cudi hanh trinh cta cd cdu cdn didu khién, ta
g0i né 1a cong tdc cudi hanh trinh. Nguyén 1y 1am viéc clia hai loai nhu nhau va trong
nhiéu trudng hgp c¢6 thé thay th& cho nhau.

Ty theo két cdu, cong tfc hanh trinh va cudi hanh trinh ¢6 thé€ chia thanh: kiéu
in, ki€u don, kiéu quay v.v..

H.4.9: gidi thig¢u so A6 k&t ciu ciia cdng tdc hanh trinh kidu &n.

H4.9a: 12 so db két I |
ciu cbng téc cubi hanh trinh 7R #
ki€u &n BK-111. B$ phan SHES

chinh clia n6 1a d€ cdch dién
(1), trén d6 c6 ldp cdc ti€p
diém tinh (2) vd cédc tiép
di€ém dong ki€u ginh (3).
Loai ndy thudng 1&p & cudi
hanh trinh cla co cfu cén
diéu khién. Khi co cdu cin (h)

diu khi€n di h&t hanh trinh, Hinh 4.9: Cony tac cudi hanh trinh

viu ti clia né d& 1&n nat (4),

truc (5) mang céc ti€p di€ém dong (3) s& tut xubng md cip ti€p diém thudng déng phia
trén, va déng cip ti€p di€m thudng md phia dudi. Sau khi viu i di qua, 1 xo (6) sé& ddy
truc (5) vé& vi trf ban diu.

Trong loai cdng tdc ndy, van tdc déng ngit cdc ti€p di€m bling van t8c chuyén
ddng clia truc (5) va phu thugc vao vin tdc clia viu 1. Néu céc ti€p diém ganh di dong
chdm, h8 quang dién kéo dai va 1am hdng céc ti€p di€ém. V1 th€, loai cong tic ndy duge
ding trong trudng hdp vén tdc clia vu  khéng nhd hdn 0,4m/f.

P& dirng mdy hoic chuyén déi trang thdi véi d§ chinh xdc cao (0,3 + 0,7mm),
ngudi ta dung loai cong tdc ¢6 kich thuGc nhd gon 12 céng tfc hanh trinh & vi (H.4.9b).
Loai ndy ¢6 mot ti€p diém
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Hinh 4.10: Céng tde hanh trink
chuyén déi nhanh.

Thutng déng va mot ti€p di€m thudng md.
Ti€p di€m ddng (1) duge 1Ap trén ddu 1y do cda 15 xo 14 (2). Khi cd ciu dudce diéu khién
&n niit (3) xudng, 16 xo 14 bj bi€n dang din va d&€n mo6t mifc d6 nao d6 né s& bat nhanh
xudng dudi, 1am ti€p diém trén md ra, ti€p diém dudi déng lai. Thdti gian chuyén tir
trang thdi ndy sang trang thdi kia tir 0,01 + 0,02s. T8ng hanh trinh ca nit &n bing
0,7mm, va lyc &n chi cén tiY 3+7N.

Pé thyc hién déng ngdt nhanh, khdng phu thudc vao vin tdc clia ¢d cfu fi 1én
nit &n, dong thdi dim bdo viéc chuyén d8i 8n dinh khi hanh trinh 18n va dong dién 1dn,
ngudi ta ding cong tic hanh trinh kiéu ddn. (H.Bing 3.4: Sy phiin b& cia cdc miic do
clia midng bam theo loai (H4.10) trinh bay s¢ dd nguyé&n 1y ciia loai nay.,

Vi tri dong ciia ti€p di€m ddng (1) va ti€p di€m tinh (2). Khi cd cfu di déng tic
ddng 1&n con ldn (3), don (4) s& quay theo chiéu nguge kim ddng hd quanh truc (5).
Nh& 15 xo0 (6), con lidn (7) 1am thanh (8) c6 14p céc ti€p diém dong (1) quay guanh truc
(9), ti€p diém (1) va (2) s& md ra, ti€p di€m (1) va (10) s& déng lai. Lo xo (11) sé& diy
don (4) vé& vi tri ban ddu khi khéng cdn lue tdc dung 1€n con lin (3). Then khéa (12)
lam nhiém vy giif chit ti€p di€m & vi tri déng.

Loai c6ng tic hanh trinh nay c6 thé ngft dong dién mo6t chiu 6A va dién ap
220V. Pdn gat ¢ thé tic dung mot chiéu (nhu ki€u trén hinh vé) hodc tdc dung hai
chiu v4i 2 con lin, hodc tdc dung khéng cing mot dudng véi cd cfu cin didu khién.

Céng tic hanh trinh dudc thi€t k&€ véi s6 14n tdc doéng 16n, théng thudng tix
(142)10° 14n, G mot s8 két cAu mdi, s6 14n tdc ddng c6 thé dat d&n (5+10)10°.

4. Niat 8n
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D€ déng ngdt nhitng mach dién c¢6 dong dién tudng d8i nhd, trén mAay cit kim
loai cling thudng ding cdc loai nit &n, Niit £n théng thudng 1am viée véi dién ap thdp,
nén ti€p di€m clia né duge ché tao bling ddng 46 ma bac.

Trén mdy cdt kim loai, nit &n dugc dung d€ dong ngdt mach di&u khién déng co
dién mt pha hoiic ba pha. Sd d6 va k&t cdu vai loai ndt &n dude trinh bay & (H.4.11)

“:6._.1....0__ e D
{a) -0 | o~ el BB W ,.: 6
— | £ G L= - o
(b) () N
= g
Hinh 4.11: So dé nit én. td)
H.4.11la: 1a sd A8 ciia niit &n

véi ti€p diém thudng md, titc 12 ti€p diém chi déng khi 1a &n ndt. (H.4.1 1b) la so d6 mit
fn v8i ti€p di€m thudng déng, titc 1 khi &n nit ti€p di€m s& md. Trong miy cong cu
ciing thuding diing loai niit &n v&i mdt ti€p diém thudng déng va mot 1i€p di€m thuding
md nhu so 48 & (H.4.11c). P6i khi cling ding nit &n v6i hai ti€p diém thudng doéng.
(H.4.11d) gidi thi¢u k€t cAu ciia hai loai nit &n theo sd 48 & (H.4.11c). & trang thai
binh thudng, ti€p di€m ddng (1) ludn ti€p xidc vdi 1i€p di€m finh (2) & phia trén. Khi &n
nidt (3), ti€p di€m dong (1) di dong xubng phia dudi, md ti€p dié€m (2) va déng céc tiép
di€m tinh (4) & phia duéi. Than (5) clia niit &n duge 1dp vao panel diéu khién nhd dai §c
(6).

Trong mdy ¢ong cu ciling thudng ditng loai niit An c¢6 diu dn to, d& didu khién dé
ding lam nit Ding. Cdc ndat n thudng duge 1dp chung vdi cdc codng tdc, dén tin
hiéu,v.v... trén mot tdim bing hodc rén mdt ndp hop 1am thinh panel didu khién.

F-
4.2. KHi CU PIEU KHIEN XA

Khi cu diéu khién xa 1a nhitng khf cu diéu khién ty ddng cdc qué trinh déng ngit
dong cd, him, thay d8i vin tdc, thay d8i chidu quay, khéa 1in cdc thi€t bj dién v.v...
bling nhitng ¢d cdu dic biét, khdng cin sy tham gia trifc ti€p clia con ngudi. Vdi nhitng
khi cu diéu khién ty dong, thdi gian diéu khién, th¥i gian cia mét chu ky 1am viée dude
nit ngdn, ning cao d) tin cdy lam viéc, han ch€ nhitng khad ning hu hdng va loai trir
nhitng thi&u s6t cda ngudsi diéu khién.

Ta ldn lugt nghién cifu mo6t s8 thi du diéu khié€n xa thudng didng nhu sau:
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1. Cong tiic to

Céng tic td 1a loai khi cy diéu khi€n xa ding d€ d6ng md thudng xuyén céc
mach dién dong luc.

Cin ¢ vao loai dong dién din vdo cudn diy nam chim dién cila céng tdc to, ta
¢6 th€ phin biér:

- Cong tdc td mot chiéu
- Céng tic td xoay chiéu

Cong tic td thudng ding hién nay cé tin s§ thao tic rit 16n: thdng thudng la
50+600 14n/giy. G ch€ do 1am viée ning, c6 thé dat d&€n 1500 14n/gi%. B6 b&n mon co,
titc 12 sG lan thao tdc c6 thé dat duge khi khéng cé dong dién chay qua ti€p di€m la
(10+20)10° 1dn; va d6 bén mon dién, titc 12 58 lan thao tdc t8i thi€u khi c¢6 dong dién
chay qua cdc tiép diém 1a (2+3)10° 14n.

a. Cong tdc to mét chiéu

Cong tdc td m§t chiéu 1a loai cong tic to ding dong dién mét chidu cung ¢ip cho
nam chim dién cda n6. Céng tdc td mdt chiéu dung d€ nbi cdc mach dién mdt chiéu,
v nhiéu khi cling diing d€ d6ng ngAt cdc mach dién xoay chiéu. Trong trudng hgp sau,
phii dung b$ chinh luvu. Cng tic td mdt chi€u c6 nhiéu ki€u k&t ciu khic nhau. Dudi
diy ta xét mot ki€u theo (H.4.12):

Hink 411 Coangdcoro
it ehidi

Nhitng bd phén chinh cta céng tic td nay la:

- H¢ thSng nam chdm dién gém cé 15i tix (1), phin citng (2) va cudn diy hit (3).
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- H¢ thOng ti€p di€m gbm (i€p diém tinh (4) va ti€p di€m dOng (5). iy 12 nhitng
ti€p di€m chinh,

Khi dit dién dp vao cudn diy (3) clia nam chim dién, phin citng (2) s& bj hit vio.
Ti€p di€m dfng (5) 14p trén phdn cing s& L€p xdc vdi ti€p di€m tinh (4) lam déng
mach di¢n. Lo xo nén (6) bdo ddm sy ti€p xdc 6n dinh ciia cdc ti€p diém.

Cudn diy hit ¢iia cOng tic td mdt chiu cé s8 vong quiin 1dn, nén dién ud 16n. Do
d6, ¢6 thé€ mic song song véi dién 4p ngudn.

Cufn diy hit ¢6 cOng sud't khodng 20 + 25W va ¢6 khd niing lam viéc chufn xdc
trong pham vi di¢n ap dao ddng tir 85+105% di¢n dp dinh mitc. Pién 4p cudn diy hit
¢6 hai cdp: 110 va 220V.

Thai gian déng cong tdc td khodng 0,08 + 0,3s va thdi gian ngdt khodng 0,03
+0,1s. Cdc dang ti€p di€m chinh clda cong tdc td mét chidu phd bi€n nhdt duge trinh
bay & (H.4.13):

(b)
Hinh 4.13: Cde tidp diém cia congtdoto.

Bd&i vai dong digén 18n, ti€p di€m chinh duge ché tao bing déng 46, ki€u hinh
ngon, 1i€p xdc dudng nhu & (H.4.13a). Khi déng hodc ngit, ti€p di€m dong (1) ¢ thé
lin va trugit trén bé mit cha ti€p di€m tinh (2), cao sach 13p 6xit kém din dién trén bé
mit ti€p xic va dich chuyén di€m chdy ctia hd quang ra xa b& mit cbng tdc ciia tiép
di€m.

Loai ti€p diém gdnh theo (H.4.13b) thudng dang & dong dién nhd duge ché tao
biing hgp kim loai — cadimi. Loai ndy thudng ding & mach dién tin hiéu.

Pé néing cao tudi tho cia ti€p di€m, & cdc mach dién cé dong dién 16n, cdng tdc to
dugc trang bi thém mot bd phén dip it hd quang goi 1a budng dip hd quang,.
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(b)
Hink 4.14: Budng dép hd quang.
Bubng dip
hé quang thudng ding 1a loai budng ¢6 cudn diy dip hé quang mic ndi ti€p nhu &
(H.4.14):

Budng dip hd quang theo kidu hinh (a) g8m ¢6 cudn diy dip hd quang (1) mic
ndi ti€p vdi ti€p di€m tinh (2) va ti€p diém ddng (3). Cudn day dap hé quang (1) c6 s&
vong nhé va ti€t dién cla diy 16n, nén sut 4p trén diy chi chi€m vai phin mudi V. Vi
mic ndi ti€p, nén ddng dién chay qua cudn ddy (1) cling chinh 1a dong dién ciia mach
cin ngdt. T trudng do cudn diy tao nén dugc khép kin gitta ti€p diém (2) va (3), noi
phat sinh hd quang khi ngit.

DuGi tdc dyng cia tr trudng, hé quang s& bi x& dich. Chiu quin cudn day
canphdi chon nhu th€ nao d€ hé quang x& dich vé phia trén, tach xa tiép di€m. Dong
dién cin ngdt cang 18n, hd quang cAng manh v tic dung cia cudn diy dip hd quang
cang ldn.

T¥ trudng cla cudn diy ddp hd quang duge din d&n chd xuft hién hd quang nhd
hai phi€n ma (4) 1aAm biing thép t&m. Gitta hai phi€n md (4) ¢6 khung dap héd quang (5)
lam biing xi mang amiling d€ ngiin cdch hd quang lan sang cdc ti€p di€m lan can.

B¢ dip hd quang, ngudi ta cdn ding 14 thép dip hd quang nhu & hinh (b). Céc 14
thép (1) duge 1dp trén thanh cla khung ddp hd quang. H quang xuit hién khi ngit cdc
ti€p di€m (2) va (3), bi hit vao gifta cdc 14 thép ddp hd quang (1) dudi tdc dung cha i
trudng. Céc 14 thép 14y di phin 16n nhiét cda hd quang, 1am h8 quang chéng dip sit.

Budng ddp h8 quang c6 cudn diy mic ndi ti€p 1lam viéc khdng phu thudc vao
chiéu dong dién, vi khi thay d8i chidu dong dién, thi chidu cia tiY trudng va chiéu cia
dong dién trong hd quang ciing ddng thdi thay d8i. Loai nay 1am viée ¢é d6 tin cdy cao,
khi dap hé quang & cdc dong bAng hoidc 16n hon dinh miic, nhung tic dung dip hd
quang kém & cac dong nhd hon 1/4 dinh mic.
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Bé ngdt cdc mach c6 ddong dién nhd tit 5 +10A, ngudsi ta ding cudn diy dip hd
quang m&c song song; nhung & loai nay, khi ddong dién d8i chidu thi hd quang ciing
chuyé&n hudng ngugc lai, 1am cho cong tic td khéng lam viée dugc.

b. Cong téc to xoay chiu

Cong tdc td xoay chiéu 12 loai cong tfc td ding nam chdm dién xoay chiéu, N6

thudng c6 nhiéu cwe va chi khdc cOng tfc td mot chidu v& mit cdu tao mach tir va vj tri
cla céc ti€p di€m.

Cong téc td xoay chiéu thudng diing nam chdm dién ¢6 mach ti hinh chit E ¢6 ndp
quay quanh tryc hoic hit thiing doc truc. Mach tir ki€u quay c¢é dic tinh Iuc hit t6t hon
ki€u hit thiing, nhumg ki€u sau c6 thé tin dung duge trong Iugng ciia ndp khi ngdt. Do
d6, mach tir ki€u quay dugc diing cho cong tdc td 1am viéc & ch& dd trung binh v ning,
con ki€u hiit thing thl diing trong ch& 46 1Am viéc nhe,

Cic ti€p di€ém chinh ciia cOng tdc to duge 1p chung trén mot truc cdch dién lam
thanh 2,3 hodic 5 cyfe. Ngodi nhitng ti€p di€m chinh, & cOng tfc td cdn c6 cde ti€p didm
phu goi 12 ti&€p diém lién ddng (ti€p di€m khéa 14n) ding trong cdc mach didu khién c6
dong di¢n nhé. Tay thude vao vj trf clia ti€p diém khi nam chim cbng tfc 10 khdng c¢6
di¢n, ta c6 ti€p diém thudng md, (vi€t it 1a tm) va ti€p di€m thudng déng (1d). Tiép
diém thudng md s& d6ng khi codng tic to déng dign, vi s& md khi cdng tdc td nght dién.
(Trang thdi khi nam chdm khong ¢6 dién goi 1a trang thdi binh thudng).

\ (n) (b)
Hinh 4.18: So dd két cdu cong tde to xoay ehidn,
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H.4.15: gidi thiéu k€t cfu clia mt loai cOng tdc td xoay chidu ki€u nip quay.
| e H

Hinh 4.16; Conyg tdeta xoay chidu hut
thedng,

H.4.15a: 1a s A8 k&t cfu chung va (H.4.15b) 14 mit cXt qua budng dip hd quang.

Khi cudn ddy hat (1) ctia nam chiim ¢6 dién dp, né s& hit ndp (2) va 1am quay truc
(3) mdt gée nhdt dinh. Trén truc (3) c6 ldp ti€p di€ém AOng (4), nén khi tryc quay né sé
tl vao ti€p di€m tinh (5). DOng dién duge diin A€n ti€p diém Adng nhd day ndi mém (6).
Cong tfc td c6 bd phin dip hd quang véi nhitng tim thép (7) 14p trén budng dap hd
quang (8). Cong tic 16 cdn c6 ti€p di€m tm (9) va tilp di€m td (10).

H.4.16: 1a k&t cfu clia mOt loai cOng thc td xoay chidu ¢6 mach tif ki€u hat thdng,
thudng ddng & mach dién ¢6 cOng sudt bé,

Trén than nhya (1) diie 181 tlr (2). Trén 16i tir 14p cudn diy hit (3) 11 vao hai 1d xo
(4). Phfin cdng (5) clia nam chdm duge ndi vdi thanh ngang biing nhya (6). G gitta clra
ctia thanh ngang ¢6 dit cdc ganh ti€p di€m (7) ludn chiu tdc dung cia 16 xo (8) d€ bio
ddm sy ti€p xiic 6n djnh khi nam chim hdt thanh ngang xubng.

Loai cong tdc td nay ¢6 the 14p 4 +5 1i€p di€m thudng md va 2 +4 1i&p difm td.

V1 dong dién va ti¥ thong bi€n thién nhanh, nén 50 va8i cbng téc td mdt chidu thai
gian déng va ngdt mach cda cOng tfc to xoay chiéu nhd hon nhidu. Thadi gian déng
mach khodng 0,05+0,07s va thdi gian ngdt bing 0,02+0,05s.

Nhugfe diém ciia cOng tdc to xoay chidu 12 sy rung d6ng cla phéin @ng nam chim
do tdc dfng ciia dong di¢n xoay chiéu din vao cudn diy hit. BE khilc phuc hién tugng
ndy, ngudi ta dong vong ngin mach bing d8ng bao quanh mit ddu ciia 16i ti¥ nam
chim. Dong di¢én xoay chidu cdm ng trong vong ngdn mach tao nén tiy théng xoay
chidu, nhung 1&ch pha mét it so v8i tif thdng chinh. Do d6, tit thdng tdng tdc dung 1&n
phdn *ng nam chim tuy kh6ng bling O, nhung cling han ch& duge rit nhidu sy rung
ddéng cta né,
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2. Khéi dong tiy

Khdi dfng tiY 1a loai khi cu dién ding ¢€ diéu khién cdc dOng cd cOng suft vira
va nhé (khdi ddng, dirng va ddo chi€u). B6 phén chi y&u clia khdi dong tir 12 cong tic
to xoay chiéu (hay mot chiéu) c6 khdi ti€p di€m lién ddong 14p chung trong mo6t hop.
Piéu khié€n xa dugc thyc hién bing nit &n.

Phén 18n cdc khdi déng tit déu c6 14p thém role nhiét d€ bdo vé ddng cd khdi qud
tdi. Theo tiéu chudn, rd le nhiét phai ngdt mach dién khi dong dién biing 1,2 dong dién
dinh mitc chay qua trong thdi gian 20 phiit. Rd le nhi¢t khéng bdo vé déng cd khdi ngin
mach, nén trong mach dién chinh ciia khdi ddng ti¥ phdi ¢6 clu chi hodc aptEmit.

Dya vao c6ng dung, khéi d6ng tit ¢c6é th€ phin thanh hai loai: loai khdi dong tir
thudn va loai khdi ddng i thudn — nghich. Loai khdi ddng ti¥ thuin 12 loai chi ¢6 mét
cong tic to dung d€ khdi ddng, phong qud tai va phdng khdi ddng tu phit clia ddng cd,
khi m&t dién 4p ngudn tam thdi. Loai khéi ddng ti¥ thufn — nghich 13 loai gdm c6 hai
codng tic to A4t séng d6i ding A€ dio chiéu ddng cd, né c6 khéa lién dong co dién dé
didm bdo khi céng tic td ndy déng, thl cbng tfc 10 kia phai ngit.

Khdi déng 1Y xoay chiéu gém cé cdng tic td xoay chiéu ba cyc, hai ro le nhiét
mdc & hai pha vd kh&i ti€p diém lién ddng cing 14p chung trong mot hdp. Thong
thudng, cdc mit &n duge 14p riéng & vi tri diéu khién.

So dd nguyén ly clia khdi ddng tiY thudn xoay chiu ¢6 rd le nhiét phdng qué tii
dugc trinh bay & (H.4.17):

Hinh 4.17: So d& mach khdi déng dong co.
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Khi &n mit khdi dong K, cudn didy nam chim N c6 dién, sé déng cdc tiép diém
chinh K¢ va ti€p di€m phy Kf, déng cd s& khdi ddéng. Khi thi nit 4n K, cuén diy nam
chim N vin dugc khép kin qua nit ditng D va ti€p di€m phu Kf. Cic rdle nhiét RN
mdc vio hai pha d€ bio vé qud tai cho ddng cd.

Khi ddng c¢d qud tdi, cdc tdm kim loai kép clia role nhiét s& tic dong vA md tiép
di€m td cla role mic ndi ti€p trong mach cudn diy nam chdm N, cudn diy N mit dién.
Ti€p di€m phu Kf mic song song vdi nit khdi d0ng K, vira ¢6 tdc dung bdo vé trang
thai 0, t¥c 12 ngdn ngita tinh trang ddng cd ty khdi ddng khi dién ap nguﬁn phuc hdi,
sau khi mi't dién hodc dién 4p sut qué thip.

Khdi ddng t¥ lam viéc chufn xdc trong pham vi dao ddng dién &p tir
(0,85+1,05)Ud. Cac khdi déng ti thong dung dugc ch€ tao d€ phuc vu cho ddng co cé
cOng sudt tif 2,5+75kW. Dién 4p dinh mc ctia cudn diy hdt la 127, 220, 380, 400V,

Khdi djng tir xoay chiéu thudng ding loai cbng tic td ¢6 nam chim dién hiit
thing hodc nip quay.

3. Role

Role 12 loai khi cu ty dong ding d€ khdi dong mot thi€t bi ndo d6 hodc diéu
chinh mt qué trinh ndo d6 khi tdc ddng vao né mdt cdng sudt wong d8i nhd.

Bic di€m cla role 1a khi tic ddng 1én né mot dai lugng nhd (tin hiéu vao), thi tin
hiéu ra thay d6i nhiy cip va duy trl & mét gid tri nhit dinh.

Rdle thudng gém nhitng b6 phéin chinh nhu sau:

- Cd cdu thu: ddng A€ ti€p nhin tin hiéu vio va bi€n ddi né thainh mot dai 1 ugng
vt ly cédn thi€t va dé€ role hoat dong.

- Co c4u trung gian: ding d€ so sdnh v6i miu nhitng dai lugng di duge bi&n ddi,
1éi truyén tin hi€u d€n cd cdu chip hanh.

- Cd cfu chip hanh: phét tin hiéu cho mach diéu khién.
Céc dic tinh chinh cda rdle bao gdm cdc tham s& nhu sau:

- Bic tinh “vao-ra” 1a m&i lién he gitra dai lugng vio va dai lugng ra. M&i lién hé
nay duge coi 1A diic tinh ¢d bin cia role.

- Pdc tinh “vao - ra” cla role dugce thé hién trén (H.4.18):

Khi thay d8i dai lugng x (tin hiéu vao) tif o d&n tri s& tdc d6ng xt, dai lugng ra y
(tin hiéu ra) luén bing O (ho#c bling y min d8i v4i rdle khdng ti€p di€m). Khi x=xt, dai
lugng ra thay d8i nhdy cdp va dat tri s& cuc dai ymax. Sau d6, dit x ¢6 ting, y ciing giit
nguyén gid trj c¢ii. Khi gidm x d€n tri s§ nhd xn, dai lugng ra cling khong ddi. Chi khi x
<xn, y thay d8i dot ngdt d€n O hay ymin.
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Hinl 4.18: Pdc tinh cia role.

- Thai gian tdc dong: 12 quing thdi gian tiY thdi di€m xu4t hién tin hiéu vao dé&n
khi cd cdu k€t thic chuyén dong.

- Thiti gian nhd: 1a quing thdi gian tit lic mit tin hiéu d&€n lic ti€p di€m bit diu
nhd. Rdle c6 nhiéu loai khdc nhau va ciing ¢6 thé phéin loai theo nhitng nguyén tdc
khic nhau.

Né&u dua theo myc dich si¥ dung, thi rdle c6 th€ phin thanh hai loai: rdgle bio vé va
rdle diéu khi€n. Loai ddu nhim bido vé cdc mach dién khéi bj dnh hudng cla cdc téc
déng khéng binh thudng nhu syt 4p, qud tai v.v.. Loai thit hai dung d€ d8i néi cdc mach
dién nhim thyc hién sy lién tuc clia cdc qud trinh didu khién.

Né&u dua vao dang ning lugng ding A€ tic dong, thi cdc role duge dung phd bién
nhdt trén cdc mach dién ctia mdy cdt kim loai c6 thé phin thanh hai nhém nhi sau:

- Rdle di¢n: gdm c6 role di¢n ti, role dién tit phin cye, role thdi gian, 1o le déng
cd, rdle dién ti, rdle cdm dng.

- Rdle phi dién: gdm cé role nhiét, rdle van téc.

Viéc phiin loai néi trén déu mang tinh chit qui udc, vi cung mdt loai (thi dy nhu
role thoi gian), vira 1a loai rdle di€n, nhung ciing ¢6 loat phi dién; hodc ¢é loai khi ¢cu
ding d€ diéu khién, nhung ddng thdi cling 1Am chic ning cia khi cu bdo vé.

Dudi day ta xét mét s6 role thudng ding trong mdy cit kim loai, bao gém c4 rdle
diéu khién va role bao vé.

a. Role dign tir

Role dién tir 12 loai role 1am viéc theo nguyén 1y dién tiY, titc 12 phdn nhén tin hiéu
14 nam chim dién 1Am hdt phén ciing, d6ng cic ti€p di€ém d€ cho tin hiéu ra.

Role dign tir ¢6 k€t cfu rit don gidn, Iyc hit dién tY khd 16n, do dé dugc sit dung
rdt rdng rdi. Role dién tif ¢6 loai dién mét chiéu va xoay chiéu. Céng sufit ra c6 thé i
vai W d€n hang ngan W. Thdigian tdc ddng trong khodng tir 1 +30ps.
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Rdle dién ti¥ c6 nhiéu loai, nhung loai dudc ding roéng rdi nhdt trong cdc mach
diéu khién truyén ddng dién clia may c4t kim loai 12 role dién ti¥ dong dién, role dién
tr dién 4p va role trung gian.

Ty thudc vao diéu kién cy thé, role dién tir dién 4p (goi tdt 12 role dién 4p) cén
phdi tdic ddng khi dién 4p vugt qud gid tri 43 cho, hodic 12 gidm qui gi4 tri 43 cho.
Trudng hgp diu goi 12 rale dién 4p cye dai va trudng hgp sau goi 1a role dién 4p cuc
ti€u. Tuong ty, role ddng dién ciing c6 rdle ddng cye dai va rdle dong cuc tiéu,

Cédu tao cla role ddng dién, role dién 4p déu gi6ng nhau. Chi khdc & chd: role
dong dién c¢6 cudn ddy nam chim véi s6 vdng nhd, ti€t dién diy 16n va mic ndi ti€p
vGi ngudn dién. Trdi lai, cudn diy ciia role dién 4p c6 s& vong twong AGi 16n, ti&t dién
diy nhd va phai 14p song song véi ngudn dién.

Role dong dién va dién 4p cén phadi cho tin hiéu hodc ng#t mach dién khi diéu
ki¢n lam vi¢c khéng binh thudng. Ching lam viéc trong nhitng diéu kién khéc nhau
v8i nhitng dai lugng tic ddng khdc nhau. Vi th€, dong dién ho#c dién 4p tdic ddong cin
phdi diéu chinh trong pham vi nh&t dinh.

- Role dong dién, dig¢n 4p.
Role dong cyc dai ki€u c6 ndp quay dugc trinh bay & (H.4.19).

Hinh 4.19: So d6 rule dong ewe dau.

Khi dong di¢n vao cudn diy (1), s&€ xudt hi¢n t¥ trudng lam quay nip thép c6é
hinh chit Z (2) 14p trén tryc (3), thing 16 xo phin luc (4). Khi dong dién ting d€n mot
gid tri nhdt djnh, ndp (2) 1am quay truc (3) ¢6 1Ep cdu ti€p di€m (5), lam cho ciu ti€p
diém d6ng (hodc md) hai ti€p di€m (6). Khi dong dién gidm xudng, 15 xo (4) dua hé
théng ciu ti€p di€m trd v€ vj tri ban diu.

Thay dd8i gid tri dong dién tdc ddng ciia role dugce ti€n hanh biing cich quay kim
(7) trén bén phin d6 (8) A€ thay d8i 46 cing cia Id xo (4).
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Role dong cuc dai dung d€ bdo vé thi€t bj dién chSng qu4 tdi va ngfn mach.
Ching ¢6 nhiéu ki€u vdi dong dién tdc ddng tix 0,2 + 200A. thdi gian tdc ddng khi gia
tri dong dién dat 120% dong dién tic ddng 12 0,015s. Khi dong dién dat 200% thi
khodng 0,2 + 0,3s. ddng dién tdc ddng c6 thé diéu chinh trong giGi han tr 1+4 14n gi4 tri
dd cho. Piéu chinh thé biing cdch dfu hai cudn diy tit song song sang n&i ti€p, diéu
chinh tinh nhd kim (7) 1am thay d8i hyc cing ban ddu clia 1d xo (4).

Rdle dig¢n 4p cling ¢6 két cdu twong ty, chi khdc 12 cudén diy ¢6 nhiéu vong hon.
Loai nay ¢6 ki€u c6 thé bdo vé thi&t bj dién khi qué dién 4p va c6 ki€u A€ bao vé khi
sut 4p.

Rdle dién 4p cyc ti€u 6 dién 4p tdc dOng ti 60 + 85% dién 4p dinh miic, va role
di¢n 4p cyc dai c6 105 +120% dién 4p dinh mic.

- Role trung gian:

Role trung gian 12 loai role duge ding trong cdc mach diéu khién ¢6 khd ning
chuyén mach va s8 lugng ti€p di€m ciia role chinh khong di d€ téc dong tryc ti€p dén
cd cu chdp hanh, V& céu tao, né tudng ty nhu cong tic td va duge ché tao d€ 1am viée
v6i dong dién mét chiéu cling nhu xoay chiéu.

H.4.20: Gidi thi¢u hinh ddng chung cila rdle trung gian ding dién xoay chiéu.

:

hondde A 200 Cuie dedv roe Irsnag g

Loai nay c6 6 ti€p di€m: ba ti€p diém tm (1) va ba ti€p di€m td (2). Khi cudn
diy (3) c6 dién 4p, n6 s& hiit ndp (4) va ddy truc (5) mang céc ti€p di€ém ddng 1&n phia
trén. Lic ndy cdc ti€p di€ém tm (1) s& dbéng, va cic ti€p di€m td (2) s& md. Khi ngit
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dién dp, duéi tic dung ciia Id xo (6) va trong lugng bdn thin, hé thdng di ddng s& trd vé
vi tri ban diu.

Role trung gian cdn c6 loai 4 ti€p di€m, 2 i€p di€m. C6 loai dung cho mach dién
diéu khi€n v6i ch& d§ 1am viéc dai han va ngdn han lip lai, c6 dién 4p xoay chiéu vdi
céc cip 12, 24, 36, 127, 220, 380, 400 va 5000V. Tin s§ thao tdc d&€n 20001in/gid va
tudi tho khodng 3 trid¢u 14n déng m3. Ddng dién cho phép qua ti€p di€m 12A.

Rdle trung gian ding dong dién xoay chiéu cdn c6 loai dung cho ch€& dd 1am viéc
dai han, va cho phép lam trong ch&€ 4§ ngdn han ldp lai véi tin s& thao tic 600 1in/gid.

Rdle trung gian ding ddng dién mét chiéu c6 céc cip dién 4p 24, 28, 110 va 220
V. Dong dién cho phép chay qua ti€p di€m tuy thudc vdo cdng dung tir 1 + 8 A. N6 ¢6
th€ diéu chinh thdi gian tir 0,07 + 0,11s.

- Rodle dién thoai:

Rdle dién thoai 12 logi role dién tif c¢6 nhiéu ti€p di€m dugce tiéu chufin hod, duge
si dyng rdng rii trong céc thi€t bj di¢n thoai, trong nhitng mach diéu khién c6 cong
sudit nhd. Piing v& mit k&t cdu, loai nay c6 th€ coi 12 rdle trung gian.

H.4.21: giGi thi¢u role dién thoai MKY-48.

-

- .l, T_&g. = | : i )

-6

Hinh 421 Rale dién thou:

Khi cho dong dién vao cudn diy (1) né s& hit nép quay (2) vé phia 16i tir (3),
1am uén cong cdc tdm ti€p di€m (4), thuc hi¢n viéc d6ng md cic ti€p di€m wrdng ng.
Céc t@m 1i€p diém dugc kep chit véi cédc tim ndi bing nhwra (5) va toan bd role dudce
1&p trén vanh kep (6).

So véi céc loai role dig¢n i k€ trén, rdle dién thoai ¢6 nhitng vu diém nhu:
- C6 s8 lugng ti€p di€m 18n v8i nhiéu loai 18 hgp khéc nhau.
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- Cong sudt tiéu thy nhd, A9 8n dinh 18n, tdc déng nhanh. Thdi gian tic ddng
khodng 10 + 50pus.

- Kich thuéc nhd, trong lugng nhd.
b) Role di¢n ti phén cyc

Rdle di¢n tl¥ phiin cyc 12 mdt dang cha role dién t. N6 khic véi role dién tr

thudng 1a: ngoai tir thng chinh (t théng 1am viéc) cdon ¢6 thém ti thdng phin cuc do
nam chim vinh cifu tao nén.

Nhd ¢6 tir théng phin cyc ma role c¢6 tinh chit diéu chinh theo chiéu dong dién
chay qua cu$n nam chim va d9 nhay rit cao.

Tuy thudc vao két cfu mach w, role dién tiY phin cyc ¢6 th€ chia thanh ba loai:
loai mach ti ndi ti€p, loai mach ti¥ song song va loai mach tit cdu. Trong nhitng loai
trén, ki€u mach tr song song dugc dang nhidu hon cd. H.4.21 gi6i thiéu s 48 nguyén
1y cia loai nay.

Thnh 221 Rale di¢n tu plidn v

3 loai nay, nfp (1) n¥m giita hai m&u cyc d&€ wr théng ctia nam chim vinh ctru
(2) di doc ndp, rdi chia 1am hai thanh phén, tao nén hai lyc tir F1 va F2 ngudc nhau, tic
dyng I&n hai miu cye.

Ngoai tir théng phén cyc ¢ do nam chim vinh cifu tao ra, con cé tir théng lam
viéc ¢, ludn tdc dung vé& mdt phia do ddong dién mét chiéu din vao cudn diay (3). Khi
ddi chiéu ddng dién, tit théng ¢, ciing s& d8i chiéu. Nhu th€, khi khéng c6 dong dién
chay qua cudn day (3), ndp (1) s& nim & vi trf gi®ta hai ti€p di€m (4) va (5) déu md.

V1 ti thdng ¢ chi c6 tdc dung vé€ mot phia, ti¥ m&u cyrc ndy d€n miu cyc kia qua
hai khe hd, nén n6 s& 1am y&u ti thdng nam chim vinh citu & khe ndy va 1am manh &
khe kia. Khi dong dién trong cudn diy ting d€n mdt midc nhit dinh, ndp (1) s& bj hut vé
mét phia, mdt trong hai ti€p di€m s& d6ng, ti€p di€m kia s& md. Khi d8i chiéu dong
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dién qua cu$n diy, ndp (1) s& bi hiit v€ phfa ngucc lai, ti€p di€m md s& d6ng, va tiép
di€m déng s& md,

Loai rdle ndy c6 d$ nhay cao, 49 8n dinh 16n va ¢6 thSi gian tic ddng nhd,
khodng 2+3us.

¢) Role thoi gian

Trong qué trinh 1am vigc cila cd cfiu chdp hanh, hodc ctia hé théng diéu khién,
bio v&, nhiéu khi cin m{t khodng thdi gian nhéit dinh gita cdc nguyén céng néi iép,
gilfa cdc hanh trinh, gii¥a cdc thdi di€m cho tin hiéu téc déng d€n mdt s& thi€t bi v.v...
Trong nhifng trudng hgp nhu th€, ngudi ta dang mot loai khi cy d€ tac nén mot khodng
thdi gian cdn thi&t, goi 1a rdle thdi gian. V@i khi cu ndy, sau mdt thdi gian duge chinh
dinh, né sé& cho cdc xung diéu khi€n d€ d6ng md céc ti€p di€m cida cdc manh dién
tudng ¥ng.

Trén miy cit kim loai, role thdi gian dugc ding rong rai trong cédc mach diéu khién tu
ddng truyén dong dién. Phin 16n céc role nay c6 k€t ciu 13 hgp giita cd va dién. Dya
vao nguyén Iy 1am viéc, role thdi gian ¢d-dién c6 th€ phin thanh cdc nhém sau:

- Role thdi gian dién tir
- Rdle thdi gian con lic
- Role thoi gian khdng khi
- Rdle thdi gian ddng co
- Rdle thdi gian dién 1
+ Role thoi gian dién 1

Role thdi gian dién tiY ding dong di¢n mdt chiu sir dung rat phd bién trong céc
mach dién mét chiéu. V& mat k€t cZu, né wong ty nhy role dién ti dién ap. Dugi diy ta
xétnguyén Iy 1am viéc va két cdu cda loai rdle nay (H.4.23):

-
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Hinh (a) 1a sd d3 nguyén 1y cla rdle thsi gian dién tir mot chiéu. Khi ti€p diém
diéu khién T md (1i€p diém um), dong dién mot chidu s& qua cudn diy (1), tao nén htc
hit ndp (2) v& phia 15i tit (3), ti€p di€m (4) s& md va i€p di€m (5) déng (theo vi tri nét
dit doan). Khi role déng thi tiép diém T ciing déng. Lic dé ¢ trudng do dong dién
chay trong cudn day (1) tao nén gin nhu bi€n mdt, gy nén site dién dong t cdm ng
trong cudn diy, va mdt dong di¢n cam dng s& chay trong mach kin giita cufin diy va
tidp diém T. Dong dién nay s& lam chim viéc gidm tir thong, va do d6, nip (2) vin
niim lai & vi trf bi hiit trong moU thefi gian nhit dinh. Ddng dién chay qua trong mach Kin
khong ngirmg gidm xulng. Sau mdt thdti gian, dudi tic dung cha luc 16 xo (6), ndp (2)
dugc nhd ra, lam cho ti€p di€m (4) déng va tifp di€m (5) md.

bé didu chinh thifi gian chim cda rdle, ta ding dai 8¢ (7) d€ diéu chinh Iye cing
cua 16 xo (6). Lye 1d xo (6) ting, lam ting lyc tach ndp, dfin d€n gidm th¥i gian nha.
Lue 16 xo cang nho, thdi gian nhd cAng chim.

Hinh (b) 1a k€t cdu ciia rdle thdi gian dién 1 mot chidu, Lai tir (3) dude ché tao
bling thép k§ thuit dién d€ ting khd ning duy trl thdi gian. BE tranh hién twgng nidp (2)
bi hiit chit vao 16i, ngudi ta ding mi&ng dém phi ti¥ tinh (8). Mi€ng dém (8) con ¢d tic
dung thay d8i thd thdi gian nhd chim cba role. Khi gidm chiu day mi€ng dém (8), do
t cdm ciia cudn diy (1) ting, 1am gidm midc dd gidm tiY thong. K&t qui 12 n€u lue 1o
x0 (6) khong ddi, thai gian nhd chim ciia role ting l&n. Chi¢u day clia mi&ng dém cang
I&n, thdi gian nhd chim cang nhd.
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Thdi gian nha chim cuia loai Hinh 4.24: Role thei ‘gian con lde,
role nady c6 th€ diéu chinh ti¥ 0,3 +
0,5s.

Uu di€m cta loai rdle nay 13 don gidn, 46 tin ciy cao, tudi tho 16n, va c6 thé sit
dung trong ch€& d§ lam viéc ¢6 tén s6 tdc d6ng 16n.

Nhuge di€m cda né 1a chi lam vigée v8i dong dién mot chidu va ¢6 khodng thoi
gian nhad chdm ¢6 thé diéu chinh bé.

N€u ding rdle thdi gian dién tY trong mach dién xoay chiéu thi phai cdn ding
bé chinh luu.

O céc loai role thdi gian dién tit khdc c6 thdi gian d6ng chdm khodng 0,25 + 10s.
- Role thoi gian con ldc:

@ loai ndy, nam cham c6 th€ 12 loai dién mét chidu hoic xoay chiéu, tic dong
1€n hé thdng ti€p di€ém qua cdc bd phin 1am chdm thdi gian bing con ldc. H.4.24 12 sd
d6 k€t c&u cla rdle thdi gian ding con 15c.
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Khi cho dong dién vao cudn diy (1), ndp (2) bi hit vé phia 15i tlY, sau khi thing
lyc cdn clia 1d xo (3) va 10 xo (4). Do dd, qua c¢d cfu vit ren vong (5) va banh ring (6),
né 1lam quay cang (7), 1d xo (4) clia con 14c s& bi xodn lai. Sau dé, 16 xo (4) bdt diu
quay truc (8) ¢6 chuyén ddéng ddc 18p vadi banh ring (6), va truc (8) lai di ddng tiép
diém déng (9) v6i diy din mé&m (10).

Thdi gian quay chim cilia tryc (8) dude diéu chinh bling co cdu 14c.

Cd cfu 14c gdm hai bdnh rang (12) va (13), bdanh rang con lic (14), con 1dc (15)
va khé&i quén tinh (16) 14c chung quanh truc (11). Khi tryc (8) quay thuin, bdnh ring
(14) 1am con l4c (15) chuyén dong; va véi chuyén déng clia minh, con 13¢ (15) Iam
chim hanh trinh ciia bdnh ring (14) va chuy€n ddng cia truc (8).

Khi quay truc (8) sang vi tri cu6i ciing bén phdi, ti€p di€m ddng (9) s& ti€p xdc
v6i ti€p diém tinh (17) va mach dién duge déng lai.

Khi ngit dién, dudi tic dung cita 1d xo (3), nXp (2) clia rdle trd v& vi tef ban diu,
truc (8) cling quay v€ vi tri ban ddu, vl banh céc (18) khdng ngin cdn chuyén ddng clia
naé.

Hé thdng ti€p di€m cia role c6 thé ¢ mdt hodc ba ti€p di€m. Khi ding ba ti€p
di€m, trén truc (8) cdn 14p cam cdch dién (19). Cam nay duy trl tiép di€m (20) va (21) &
trang thdi md, khi cudn diy (1) khéng cé dién. Khi role bit ddu lam viéc, cam (19) di
dong sang phdi, ti€p diém (20) va (21) d6ng lai, duy tri khodng thdi gian biing 0,1s. Tuy
thugc hanh trinh ciia cin (22), ti€p di€m ddng (9) cé thé ti€p xidc vdi ti€p di€m tnh (23)
va (17). Piéu chinh ti€p diém (23) va (17) trén vanh s§ (24) ta s& c6 khodng thdi gian
duy trl khdc nhau.

Rdle thdi gian thuding dugce sdn xuft véi cdc dién dp 12, 24, 48, 110 va 220V vdi
cdc khodng thdi gian duy tr tir 0,5 + 10s.

- Role thot gian khéng khi:

Trong cédc sd db dién cila mdy cdng cu thudng diing rdle thdi gian khéng khi.
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Hinh 4.24: Role thi'gian con lde.

H.4.25 gigi thiéu k€t cdu ki€u role nay. Rdle thdi gian khéng khi c6 mdt cong téc
d8i ndi v@i thdi gian chim, duge thye hién bing cdch d6ng hodc ngdt ddng dién chay
vao cugn nam cham cia rdle. Ngodi ra, rdle cdn ¢6 ti€p di€m phy tdc déng nhanh.

Khi cho dong dién vao cudn diy (1) ciia nam chdm dién, ndp (2) sé& bi hit xu8ng
phia dudi, 1am cing 1d xo (3), thyc hién vi¢c d6i néi cdc ti€p di€m tdc d6ng nhanh ciia
cong tdc hanh trinh t& vi (4) (kh6ng c6 sy duy trl thdi gian). Khi nip (2) di déng xudng
phia du6i, thanh 43 (5) cling bj kéo xuéng phia dudi. Duéi tdc dung ciia 16 xo (6), khung
(7) mang mang cao su (8) clia bubng khéng khi cling di déng xudng phia dudi. Thdi
gian di dong xudng phia dudi phu thudc vao lugng khéng khi di qua 18 (9). Ti€t dién
chdy clia 16 nay dugc diéu chinh nhd kim (10) va dai 8c (11).

Khi khung (7) xufng d€n vi tri cubi cing & phia dudi, thanh (12) sé& ti 1&én chdt
clia ¢cdng téc hanh trinh vi t€ (13) v8i mot khodng thdi gian 1am chim da cho.

Sau khi ngdt dong dién clia cudn diy (1), 15 xo (3) s& kéo nip (2) l&én phia trén,
thyc hi¢n viéc ddy khéng khi ra khdi role qua van mot chidu (14), va tit ca céc ti€p
diém sé& trd vé& trang th4i ban ddu.
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Role thdi gian khong khi duge ch€ tao d€ c6 th€ diéu chinh thdi gian cham t 0,4
+ 180s, dién 4p xoay chiéu c6 thé dang 1a 12, 36, 127, 220 va 380V,

- Role thoi gian djng co:

D€ tao nén khodng thdi gian chim 16n (ti¥ 20 + 30 phit) vad d6 chinh xdc tdc
ddng ciia thdi gian chdm cao (+ 5s), trong hé thdng dién clia mdy cdt kim loai thudng
dung role thdi gian ddng cd. O loai rdle ndy, thdi gian cham duge thye hi¢n bling céch
lam quay chim truc truyén ddng ciia role nhd mdt hdp gidm t8c c6 ty s& truyén 16n.

Role thdi gian ddng co duge ding rdng rii nhit c6 so A k&t ciu bifu thj 8
(H.4.26):

Hinh 1.26: R le thot gian dong co.

Ngudn truyén ddng cla rdle 12 déng co d8ng bd (1). Qua hdp gidm t8c (2), s6
vong quay cia bdnh ring (3) 12 2v/f. Mit bén ctia bdnh ring (4) tao nén mét phdn clia
lu hgp v&u c6 th€ #n khdp v8i phin (5) di ddng doc truc va 18ng khdng trén truc (6).

Khi ddng ddng co dién (1), d8ng thdi cing d6ng nam chim dién (7). Lic d6 ndp
(8) bj hit v& phia 15i ti, di ddng phin (5) clia ly hgp vao khdp v@i phin kia, truyén
ddng dugc thye hig¢n qua cdp bdnh ring (9) va (10) 1am quay tryc (11). Trén tryc (11)
c6 14p céc dia (12) v6i hé th6ng cam (13) va (14) 1am d6ng md céc ti€p di€m (15), (16).
M3i dia (12) déu c6 th€ c8 dinh trén truc (11) véi nhitng géc dd khéc nhau va doc lap
v6i nhau. Mdi vach khfc trén dia bi€u thi mét khodng thdi gian chim, va thay d8i vj tri
clia dia, ta thay d8i dudgc thdi gian chim.

Rdle PBT - 1200 c6 5 ti€p di€m lam viéc va 1 ti€p di€m phu. Niam ti€p diém
lam viéc ¢6 th€ déng véi nhitng khodng thdi gian chdm khéc nhau. Khi déng cip ti€p
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di€m cudi cing c6 thdi gian chidm 16n nhét, cip ti€o di€m phy tdc ddng, ngdt ngudn
dién cia dong ¢d (1) va nam chiam (7), ly hgp (5) ra khép. Dudi tdc dung cha 10 xo 14
(17) bi xo#n lai khi truc (11) quay, toan by h¢ thdng trd vé& vi tri ban diu.

P& gidm va dap khi quay ngudc, role ¢c6 bd ham li taim (18) dude ndi lién véi
truc (11) qua cép bdnh riang (10), (19) va truc (20). Khi tryc (20) quay, dudi tdc dung
cuia lye li tim, cdc qua 0 (21) s& ti€p xic vao thanh vé va tao nén lyc him.

Rdle cdn c6 ti€p di€ém A6ng nhanh tm (22) d€ n8i mach ti€p di€m khdi dong
rdle.

Rdle PBT = 1200 c6 céc ti€p di€m lam viéc & ch&€ a6 dai han, chiju duge dong
di¢n 10A. Khi niing ngdt cia ti€p di€m & dién 4p xoay chiéu 12 800W. Dao ddng dién
ap cho phép tix (0,9 + 1,12)U,. Thdi gian trd vé khdng qu4 1s.

- Role thoi gian dién ti:

Hinh 4.27: Role thoi gian didn ti,

Khi cén s6 lin tdc ddng 16n, trén mach dién clia mdy cit kim loai trong nhifng
nim gin diy thudng ding role di¢n k. H.4.27 gidi thi€u so d8 clia mét loai role thdi
gian dién .

Khi ti€p diém diéu khi€n K md, di€m a va b dugc ndi véi dién 4p ngudn qua
dién trd Rs mic ndi ti€p vEi catdt (2) clia deén dién tl, qua ludi diéu khién (3), cdc dién
trd mic ndi ti€p R;, R3 va mot phdn chi€t 4p R,. Diy nung catdt (1) dugc mic trong
mach riéng W ciia bi€n 4p 8n dinh B. Pén dién ti¥ 1Am viéc nhu mdt bd chinh luu (didt)
véi andt 12 1uéi (3). Trong mdi nita chu ky, khi ludi (3) cé dién 4p duong hon catdt (2),
cédc dién tlf do catdt phdt ra s& rdi vao Iudi va tao nén ddong dién qua dién trd R,. Do sut
dp trén digén trd R,, tu C, dugc nap dién va phi€u ty ndi v6i 1uGi sé& tich dién 4m. Clng
véi mirc d$ nap di¢n vao ty, di¢n dp 4m cha ludi (3) sé ting, 1am cho dong dién chay
trong mach lugi s& gidm. DOng dién nhd chay qua IuGi s& gidm. Dong di¢n nho chay
qua lugi cia dén duge xdc dinh vdi sit phéng dién chim cia tu C, trén dién 1rd R,.

Khi ti€p di€m diéu khién K md, & mach andt ctia dén ciing khéng c6 dong dién
chay qua. Khi d6ng ti€p dién K, catdt ciia dén dugc mic truc ti€p véi diém c, va mach
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andt s& duge dit dudi dign 4p giltta di€m a-c. Lic ndy, phi€n trdi tu C, dude ndi v8i
catdt ctia d&n. Do d6, lu6i n6i lién v8i phi€n bén phdi clia tu c6 dién 4p 4m tuong ASi
véi cat8t, nén trong mach an6t khdng cé dong dién chay qua. Vi mitc dé phéng dién
clia ty Cy, trén dién trd R, hi€u 4p giira ludi va catdt clia den gidm xubng. Do d6, dong
dig¢n qua cudn diy role trung gian RTr (dOng andt) ting 1&én. VEi gi4 tri nhit dinh clia
dong dig¢n, rdle RTr s& tdc ddng. Khi d6 dong dién trong cudn diy s& ting nhanh, vi
ti€p di€ém tm déng chdm cla role RTr ndi lién Iudi véi catdt qua dién trd ¢6 gid tri nhd
R,. diéu nay 1am ting thém dd &n dinh 1am vig¢c clia role trung gian RTr. Céc tiép di€m
tm d6ng chim va td md chdm khéc clia rdle ding d€ déng md cdc mach diéu khién.

Pé€ tranh rung déng khi cung c4p cho role trung gian RTr biing dong dién xung,

ta 1{p song song v8i cudn diy cila rdle ty dién C,. Ty ndy s& phéng dién vao cdc chu ky
khoéng ¢6 dong andt.

Dong andt clia dén dién tif tuong A8i nhd. Do d6, cdc s A8 nhur trén thudng ding
cho rdle trung gian dién nhe (role dién thoai, rdle tao ma).

Thai gian chim ciia role c6 thé diéu chinh bing cdch thay d8i dién 4p phu qua
chi€t 4p R,. Do @6, dién 4p dua vao lu6i deén s& bling t8ng dién 4p trén chi€t 4p R; va
dién 4p trén dién trd R,.

Rdle thdi gian dién tif duge sdn xudt v6i cde cong dung khdc nhau, ¢c6 thdi gian

chidm tir 1,5 + 180s. trén mdy tién 1K62 ding né A€ tyr d6ng ngft mach ddng cd khi thdi
gian chay khéng qué dai.

d) Role vén téc

Role vén tdc con goi 13 role him nguge, hoic role ki€m tra vén t8¢c (PKC), né
dugc ding trong cdc mach hdm ty dong ddng cd khéng ddng bd 16ng s6¢ ba pha, 1am
viéc v6i dién 4p d€n 380V.

Role van t8¢ thudng giip trén cdc may cdng cu 1a loai 1am viéc theo nguyén tfc
cam tng dién tir. Nguyén 1y 1am viéc va k€t cdu clda né duge th€ hién trén (H.4.28).

10—

Hinh 4.28: Role v@n tée.
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Trén tryc (1) ¢6 lip nam chm vinh citu (2), Nam chim (2) duge dit trong khung
trdn (3) ¢6 ldp cugn diy (4) theo dang 10ng s6¢. Khung (3) duce 14p chit trén truc (5)
ddng tdm véi tryc (1) trén nhitng & tryc riéng. Cubi tryc (5) ¢6 14p thanh gat (6) bling
chdt cdch dién n¥m gifta hai tfm (i€p di€m ddng (7). Trén mit nhyta (8) cdn ¢6 1p bin
ti€p di€m tinh (9). Céc ti€p di€m nay cing vdi ti€p di€m ddng (7) tao nén mot nhém
ti€p di€m tm vA mét nhém tiép di€m td khi thanh gat (6) d vi trf trung gian, Céc tiép
diém duge bio vé bling nfp diy (10). Phin nhéd ra ngoai cla tryc (1) ¢6 the 1p trye
ti€p vao truc ddng co dién bling ly hgp dan hdi, hodc 14p vao mot khdu ndo d6 trong
xich truyén déng ciia may.

Khi dbng ¢d quay truc (1) theo mét chiéu ndo d6, nam chim (2) s& tao nén mot
sifc di¢n dong, vd mdt dong dién cdm dng s& xudt hién trong cudn diy (4), lam cho
khung (3) xoay di mdt géc cing chiéu vdi hudng quay ciia truc (1). Khung (3) xoay sé
lam cho thanh gat (6) 1éch vé mdt phia, ddy cdc i€p di€m dOng (7), 1am mad ti€p diém
(d vd d6ng ti€p di€m tm. Khi s6 vdng quay cia tryc (1) ghn blng 0 (lic him ngude
hoéic ngitng mdy), thanh gat (6) va hé thdng ti€p di€m trd vé vi tri ban du.

Role PKC lam viée vdi vin t6c dinh mie ti (1 + 3)10° v/f v8i chidu quay bat ky
vd ch€ 4§ 1am vi¢c dai han hodc ngdn han lip lai. Tén s8 tic dong cia né cé thé d&n
30 ldn/phit. O mdy phay 6H82 ding role nay trong mach him ngugc,

¢) Role nhigt

Rdle nhié¢t 14 loai khi cy dién lam vi¢c trén cd sd tdc dung nhiét cia dong dién.
Phin i cAm nhi¢t ¢6 thé ding nhiéu logi khdc nhau nhy: khi, chd't 16ng, nhiét dién trd
v.v.. .. nhung thudng diing hdn ¢ trong thiét bj dién cia mdy cit kim loai kép ¢6 hé s6
nd nhi¢t khdc nhau, O diy ta chi xét v& loai rdle nhiét ndy.

Céc tAm kim loai thuting 1am ol hai kim loai ghép lai véi nhau bling phudng
phdp han hoidic cdn néng. Hai kim loai ¢6 hé s§ nd nhiét khdc nhau thudng dong 1A
ddng thau va inva (loai hgp kim ¢6 36% Ni va 64%Fe). Khi bj nung néng, tim kim loai
kép s& bj uén cong vé phia tm kim loai cé hé s8 nd nhiét bé hon,

Nung néng tdm kim loai kép ¢6 thé dung phuong phéap tryc ti€p cho dong di¢n
chay qua t&'m kim logi, ding phwang phdp gidn ti€p 12 ding mot phin i A8t néng riéng
biét dit gn tAm kim loai thép.
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Hinh 4.29: 8o d8 role nhiét.

Rdle nhiét ding tdm kim loai kép chi y&u duge ding d€ bdo vé dong co dién,
ch@ng chdy ddng co qué tdi 1iu. V1 th€, nén c6 khi ngudi ta goi né 1a role phdng quéd
tai. Role dugc tdc ddng khéng phdi do gié trj ddng dién tic thdi, ma do nhiét lugng cla
dong dién nung néng phén ti¥ cdm nhiét. Loai role ndy ¢6 quédn tinh 1én, thdi gian tdc
d9ng tif vai gidy d€n vai phit. Do 46, khong thé ddng né 4€ bio v& ng4n mach. Trong
nhifng ndm gidn diy, & mét s& nudc A3 thi€t k€ loai role nhiét k&t hdp vai cd cfu dién
tit tdc ddng nhanh, d€ vira phdng qué tdi, vira c6 th€ phong ngdn mach.

Nhuge diém chinh cda role nhiét 1a thai gian tdc dong bi 1& thubc vao nhiét d6
clia mdi trudng xung quanh, thi dy nhit khi nhiét 46 méi trudng xung quanh dat 80 +
90°C, rdle c6 dugc tdc d6ng, mac di khéng c6 dong dién chay qua. Do d6, dé€ ¢6 dudc
tinh bdo vé t8t, nhiét 4 clia m6i trudng d&t mdy va role phii nhu nhau,

H4.29: gidi thiéu s6 48 k&t cfu cla rdle nhiét ding tdm kim loai kép dude ding
réng riii nh&t trong mdy c4t kim loai.

Pdy 1 loai nung gidn ti€p nhd b8 lam néng (1) 43t gdn tdm kim loai kép (2).
Dudi tdc dyng cda nhigt do dong dién clia ddng ¢d diin qua bd 1am néng (1), tfm kim
loai kép (2) bji ufn cong 18n phia trén, vi tdm dudi cé hé s6 nd nhiét 18n hon t&m trén.
Khi dong dién dat d&n gid trj nhit djnh, dudi tde dung 1 xo (3), cAn (4) s& quay nguge
chiéu kim d8ng hé, khi ddu tfm kim loai kép vurgt 1én phia trén. Ldc d6 ti€p difm td
(5) s& md, ng4t mach dién cla ddng cd. Sau khi tm kim loai kép (2) ngudi, ta &n niit
(6) d¢ dua cdn (4) vé vj trf ban ddu, ti€p di€m (5) s& dong lai. N€u dong dién dinh mic
cla role thay ddi, ta chi ¢in thay 46i bd lam néng ma khéng cdn hiéu chinh lai role.

Qué trinh nung néng tim kim logi kép tuong A8i chdm. J nhitng phy tai 180, rdle
nhiét ngdt mach dién chim hon cfu chl, Do d6, a€ bio vé ddng cd mdt cdch an todn,
trong mach d9ng lyc ding cd role nhiét va clu chi,

Rodle nhiét hai cyfe cia Lién X6 duge ché tao vdi loat PT ¢é ba kifu: PT-1, PT-2
va PT-3. Cic loai nay dung 4€ bdo vé qud tdi ddng cd dién ba pha lam viéc vdi dién 4p
d€n 500V. bd 1am néng cé thé thay th€, duge ché tao bing thép nicrém X20HK0, danh
s tir N21 d&n N®108 ¢6 thé chju dude ddng dién tir 0,33 + 205A.
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Loat TPH ciing ddng d€ phdng qu4 tdi cho ddng cd dién 1am viée véi mang dign
4p dé€n 500V, c6 ddng dién dinh mic tiY 0,5 + 32A., loat role ndy c6 thé 1{p rieng 1¢ &
trong céc panel di¢n, hodc c6 thé 14p chung vao h8p ciia khdi dong tu.

Role nhigt ddng tdm kim loai ¢6 cdc loat TPA va TPB ding d€ phong qué tai
cho dong co dién mdt chidu va xoay chiu cé dién 4p ¢€n 380V.

Loat TPA ding d€ bdo vé d6ng co cé ch&€ 46 1am viée ndng, con loat TPB thi
cho ch€ 4§ lam viéc nhe. Role duge ché tao véi dong dién dinh mitc tr 7 + 215A, &
nhitng dong di¢n 16n hon 50A thi phdi mic thém sun song song vdi tdém kim loai kép.
Role ty dong trd vé& vi tri ban d4u sau khi tic d0ng khong diy 3 phiit.

Ngoai ra, loai role nhigt TP-200 va TP-170 ding t&m kim loai kép d€ ki€m tra
nhit ¢ tit 25 + 200°C v tir 30 + 170°C. Khi nhiét d dat d&n gi4 tri diéu chinh, role ty
ddng ngit mach dién vdi sai s&§ £5°C.

4.3. KHi CU BAO VE

Dé€ bdo v& dong co dién va cdc mach didu khi€n clia m4y khéi bj tde dyng cha
dong dién ngin mach holic qué tdi, ngudi ta ding cdc khi cy bdo vé khic nhau d€ y
dong ngft mach dién khi xu#t hién trang thdi khéng binh thudng.

Ngoai nhitmg rdle ding d€ bdo vé nhy role nhiét, rd le dong di¢n va di¢n 4p nhu
di n6i & trén, khi cy bio vé thudng ddng cdn c6 cdu chl, aptdmait.

Du6i ddy ta xét mdt s& nét chinh vé& hai loai khi cu nay,
1. Cu chi:

Céu chi 12 khi cy dién ding d€ ty ¢6ng ng&t mach dién khi ngfn mach hoiic qud
tai.

Cfu chl 12 mét trong nhitng khf cy bdo v¢ ddn gidn nhit. BO phin chinh cia nd
12 mdt diy hay 14 kim loai méng, goi 12 didy chdy. Day chdy cla cdu chi dudc mic n&i
ti€p trong mach cdn bdo vé va v& mit chju nhiét, né 1a khiu y&u nh&t clla mach. Diy
chdy cho phép dong di¢n c6 tri s8 x4c dinh di qua. Nhung khi x4y ra qud téi hodc ngdn
mach, né s& bj dong dién qu4 tdi va ngdn mach nung néng lam chay ra, ¢4t ddt mach
dién. Qu4 trinh néng chdy cdn phdi x4y ra nhanh, d€ dong ngdn mach khéng kip giy
tdc¢ hai cho mach cin bdo vé.

Sau khi ngft mach di¢n, cdn phdi thay diy chdy mdi (khidu ndy khéng thé
ddng). Dy chdy ciia cdu chl ¢6 thé 1am biing chi, hgp kim chl — thiét — k&m, d8ng hodc
bac v.v.. Loai diy chdy bling chl v hgp kim chl c6 46 néng chdy twong d8i thdp
(200+420°C), ¢6 dién trd cao, nén diy cén ti€t dién 16n. Do d6, né dudc
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Hinh 4.30: D@e tinh ampe - gidy
cua cdu chi.

dung trong mach c6 dién 4p dudi 500V. Diy chdy biing ddng, bac c6 dién trd bé,
cén ti€t dién nhd, nén duge ding trong mach ha 4p va cao 4p.

Pic diém cla ciu chl duge bi€u thi, bAng dudng dic tinh ampe - gidy, hay cdn
goi 12 dudng dic tinh chdy, tidc 12 dudng cong bi€u di€n mdi quan hé gitta thyi gian
néng chdy ciia ddy chdy va dong dién dién qua né.

T dudng dic tinh ta thiy: dong dién 1Am chdy cdu chi ty 1& nghich véi thi gian
néng chdy. Khi ngdn mach ho#c qué 10n, diy chiy cang ddt nhanh. V&i mdt dong dién
nhét dinh, thdi gian néng chdy t clia cdu chl dai vé tin (trong thyc nghiém khodng 2
gid). Do 46, ta goi dong di¢n 16n nh&t kh6ng lam chdy diy chiy trong mot thdi gian dai
12 ddng dién tdi han I, cda ddy chdy. M8i ddy chdy c6 dong dién t6i han khic nhau.
Dudng cong (1) 12 dudng dic tinh cla ddy chdy c6 dong dién t6i han han hon dudng
(2). Thdi gian néng chdy cla cdc diy chdy c6 dong dién téi han nhd s& nhé hon. Piéu
d6 s¢ dam bdo tinh tdc ddng c6 chon loc ciia ciu chl. Tuy nhién, khi dong dién qud tdi
ting 1&n, sy chénh léch th¥i gian néng chdy cla diy chdy (1) va (2) khdng ddng ké.

Trong m4y c4t kim loai ddng rdng rii nhdt 1a logi cu chi nit c6 dong dién dinh
mic tit 4+60A véi cdc cip dién 4p dudi S00V, 1a loai cBu chl 8ng cé dong dién dinh
mic 1Y 6 +10°mA véi dién 4p 380V va 500V.

K€t cdu clia cfu chi nit duge biéu thi & (H.4.31)

Bén trong nit s cdu chl (1) ¢6 1p diy chdy (2). Khi viin ndt (1) va thin (3), diy
din (4) dugc néi lién v8i nhau qua mil ti€p xdc (5) va m6i han (6).

P& néng cao hiéu suflt ng&t, bén trong ndt si (1) ngudi ta nhdi c4t thach anh khé
(7) va & ddu niit cé trdt 18p thiy tinh (8) € giir c4t.
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3 loai cdu chi 8ng, day chiy bling 14 kém dudc 15 kém duge 14p bén trong Sng
phip thinh mdng, hai diu c6 ndp diy bling kim loai d€ giif chit dao ti€p xic ¢d dinh hai
diu diy chdy. Khi diy chdy chdy, hd quang phét sinh trong éng. Duéi tic dung ciia
nhi¢t, Sng nhip phén gidi thanh khi (50% cacbdnic, 40% H va 10% hdi nudc). Ap suit
trong &ng ciing ting l1&n vai chuc 4t. Nhd ¢6 cc chidt khi va 4p suidt cao, hd quang duvge
dip tdt nhanh, dong di¢n bi ngit tntde khi dat d€n gi4 tri cue dai.

Haeede .38 Cau chie neit

Vi thé€, loai ciiu chi ndy c6 khi niing han ch€ dong dién va khad ning ngft mach
cao. B8i v8i ddng cd di¢n mdt chiéu va ddng co khdng dong bd khdi dong bliing bién
trd, cdn chon ddy chdy c6 dong dién dinh mic bing vdi dong dién dinh mifc clia dong
cd. P8i véi dong co khéng ddng bd 1dng séc, phdi chon diy chiy c6 dong dién dinh
mitc nhd hon 2+2.5 lan ddng dién khdi ddng. Do qué trinh khdi dong clia dong cd trén
mdy cong cu dién ra trong thdi gian rit ngdn, nén vdi viéc lya chon diy chay nhy trén,
cdu chi vin khong bi chdy khi khdi déng. V6i cich lya chon diy chdy nhy trén, ciu chi
viin khdng bido vé duge ddng co qué tai, ma chi ¢6 thé bao vé phong ngin mach.

2. Aptémat

Aptomat, hay cdn goi 13 mdy ngdt w déng — 12 loai cu khi dién ding d€ ngdt w
ddng cdc mach dién m§t chiéu va xoay chiéu, khi xdy ra qu4 tdi, ngdn mach, mit dién
4p hodc dién 4p sut qud thip. Ching ciing dugc ding d€ d6ng ngdt khong thuiing
xuyén cdc mach dién trong diéu kién lam viéc binh thudng.

Aptomat dugc ding trong céc thi€l bj dién xoay chiéu ¢6 dién dp t6i 500V, trong
cédc thi€t bi dién mdt chiéu dién dp t8i 3300V,

Trong nhitng ndm gin diy, céc thi€t bi dién clia miy cdng cu da st dung rong
rdi loai khi cy ndy, vi né ddm bdo duge dd chinh xdc cao vé dong dién va dién 4p cin
ngit, ddng thdi né c6 thé thay th€ chic niing clia cdu dao va cdu chi d€ bio vé va déng
ngdt mach dién.
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Trong mdy cdt kim loai thudng ding cdc loai aptdmat ddng dién cye dai, cuc
ti€u va aptdmat dién 4p thdp. Sd d6 nguyén 1y clia ching duge bicu thi & (H.4.32)

Hinh .4.32a: 12 so d6 nguyén ly cla atdmat ddng dién cuc dai ddng d€ ty dong
ngdt mach dién khi xdy ra ngdn mach hoic qud tdi viegt mitc cho phép.

= 4

Hinh 4.32: So dé aptdmut.

Khi ddng di¢n trong mach vugt qud gid tri diéu chinh, nam chdm (1) s& hit ndp
(2), then (3) s& nhd don (4) ra. Dudi tdc dung ciia lyc 1d xo (5), ti€p diém (6) s& bi ngit,
Péng aptdmat duge thyc hién biing tay qua nit &n hay tay gat (nhanh hon rdt nhiéu so
v6i thay clu chi). Thay d8i lyc ciing clia 15 xo (5) s& diéu chinh duge dong dién clia
aptdmat trong pham vi t¥ 1 + 2 dong dién dinh mdc ctia nam cham.

Thdi gian ngdt clia loai 4ptdmat ndy khodng 0,05+0,15s. Trong mach dién c¢6
xdy ra qud tdi khong 16n 1{m trong thdi gian ngfn (nhu khi khdi dong co) cin ding
aptdomat dbng di¢n cyc dai ¢6 duy tri thdi gian, d€ trdnh tinh trang mach dién bj ngit
khi khong cén thi€t. K&t ciu loai ndy chi khdc loai aptémat dong di¢n cuc dai thong
thudng da néi & trén, 12 phdi ding thém cd cdu déng hd, hodc cdc bd phin him bling
ddu hay biing khong khi d€ nip (2) kh6ng bj hit tirc thdi vao nam chim.,

Aptémat dong dign cyc ti€u chi khéc v8i cyc dai & chd: khi dong dién gidm qué
mic diéu chinh, nam chim dién nhd, va ddng dién bj c£t dut.

H.4.32b: 1a sd 40 ctia aptdmat dién 4p thdp ding d€ ty ddng ngdt mach dién khi
di¢n 4p gidm d&€n gid tri da duge diéu chinh trude. Khi dién 4p gidm qud mdc diéu
chinh, lyc t cla nam chim (1) khéng di dé€ gi ndp (2), 10 xo (3) s& kéo then (4) 1&n,
lam cho céc ti€p di€m (5) bj ngdt. Piéu chinh dign 4p ngdt cling bling viéc thay ddi lyc
10 xo (6). Loai nay thudng dudc ding d€ bdo vé ddng cd dién.

Trén mdy cit kim loai thudng ding aptdmat ddong dién va8i vdi dong dién dinh
mife tr 1,6 + 50A, va ngdt dong dién khi ngdn mach tudng tng v8i 300+1500A.

Loai aptdmat A — 3100 c6 dong dién dinh mic t 15 + 600A va ngit dong dién
khi ngdn mach tY 150+4200A.
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4.4 KHI CU TAC PONG PIEN - CO

Khi cu tdc ddng di¢n - co 12 loai khi cy dién k€t hgp véi cdc nguyén ly cd hoc
d€ tao né&n mot lye tic ddng nhit dinh. Cdc khi cu tdc ddng dién — cd thudng ding trong
mdy cit kim loai gdm ¢6 nam chdm dién t¥, ban dién tiY.

1. Nam ch&m dién:

Nam chim di¢n dugc ding rdng rdi trén mdy cdt kim loai 1A nam chim dién mot
chiéu, cling nh nam chim di¢n xoay chiéu mot pha, ba pha (H.4.33) gidi thi¢u so db
k&t c&u cdc loginam chdm dién ndi trén.

......

(a) (h) \¢)
Hinh 133 Sadd wam chdm ditn

H.4.33a: 12 sd d8 cia nam chim dién mét chiéu (H.4.33b) 1d nam chim dién
xoay chiéu mot pha va (H.4.33c) 12 nam chdm dién xoay chiu ba pha.

T4t cd cdc loai nam chdm dién déu ¢6 ba phdn chinh: 15i tiY (1) 1am bling cdc 14
thép k¥ thuit dién, cudn diy (2) va phin @ng (3). Khi cho dong dién vao cudn diy (2),
15i sdt (1) bi nhi€m t¥ va hit phin #ng (hay ndp) (3). Tuy thudc vao k&t ciu ndi lién
gilta 15i va phén d@ng, chuyé€n d9ng cla phin wng c6 thé 12 thing géc véi bé mit cure tir
hoidc xoay quanh mét cht &€ ti€n gin hodic rdi xa cye tr. Nam chim dién thudng dudgc
ldp & vi tri th€ nao d€ lyc kéo clia nam chdm va trong lugng clia phén Wng nghich chidu
nhau, tirc 12 trong lugng chia phdn ng s& 1am ting lyc tdch khéi cure i,

& loai nam chim dién mot chiduy, trén ddu cye tir 6 hin mét vanh ddng dé (4)
d€ tao nén mot khe hd nhd, khi phdn @ng (3) bj hit s4t vao cye tit. Khe hd nay sé 1am
cho phén ng khong bi dinh chit khi ngdt dong dién clia nam cham.

G nam cham dién xoay chiéu, trén ddu cyc (hoiic trén bé mit ctia phdn ¢ng) c6
dit mot vong ngdn mach (5) bing ddng 46 bao 18y mdt phin ti€t dién cla cuwe tiY (hoic
clia phin @ng). TY trudng do dong dién xoay chiéu tao nén ciing thay ddi theo dong
dién xoay chiéu. V&i dong dién c6 tin s§ 50Hz, trong 1s, tif trudng thay d8i gia tri tir 0
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d€n max 100 ldn. Vi tiY trudng thay d8i, luc kéo ciing thay d8i, 1am cho phén Wng ciia
nam chim bi rung déng, sinh ti€ng dn va lam viéc khéng 8n dinh. N&u ddu cuc hoic
mit phdn Wng ¢6 dit vong ngdn mach, trong vong ngfn mach s& tao nén tir trudng c6
gid tri thay d8i va khéng clng pha vdi tiY trudng chinh. Do d6, téng luc kéo do hai ti
trudng tao nén s& c6 dd dao ddng bé, gin nhu khi¥ dugc rung déng ciia phin @ng.

& nam chiam dién xoay chiéu ba pha thi lyc kéo rit it dao ddng. Do d6, khéng
cdn vong ngdn mach. G loai ndy, trén ba cuc ¢6 lip ba cudn diay léch pha nhau, va
dong dién dat tri s§ cyc dai ndi ti€p nhau sau 1/3 chu ky. Vi thé, lyc kéo twong d8i dn
dinh. Kich thudc loai ndy tuong d&i 16n.

Lyc kéo clia nam chdm cdn phy thuc vao 4§ dai hanh trinh clia phédn ng. M&i
quan h¢ gitta Iyc kéo va hanh trinh goi 13 dic tinh kéo ciia nam chdm va dugce biéu thi
3 (H.4.34)

//H!l', 1.3} /)'l« f.'l."" {Lire 1.'. SO N 1

Hinh (a) biéu thj dic tinh clia nam cham dién mot chiu. Luc kéo clia nam chim
phu thudc vao di¢n cdm do dong dién chay trong cudn diy tao nén. V1 12 mach dién
mét chiu, nén ddng dién cdm chi phu thudc vao dién trd thudn cla cudn daiy. Trong
suft qué trinh hidt, dién trd thudn cd hé khong d8i (chi c6 thé ting 1én mdt it do bi
n6éng). Nén ddng dién cdm tng I khdng thay ddi, do d6 Iyc kéo F ciing 1a mét hling. O
diu hanh trinh, khe hd khong khi 16n, tY thong tin 16n, dién cdm bé, nén Iwc kéo bé.
Tréi lai, & cu8i hanh trinh, khi x = 0, khe hd bé, t¥ théng tan it, dién cdm 16n, nén lyc
kéo 13n.

P6i khi d€ gidm d6 néng clia cudn diy, gidm mic tiéu thu ning lugng clia nam
chim dié¢n mdt chiéu, & cudi hanh trinh, ngudi ta 14p thém ti€p diém phu d€ dwa vao
mach t¥ m§t dién trd nhit dinh, nhiim gidm ddng dién xubng vira di, d€ duy tri Iyc kéo
cin thiét,

Hinh (b) biéu di&n dic tinh clia nam chim dién xoay chiéu mot pha. G diy dong
di¢n cdm (ng I khéng nhitng phu thu$c vao di¢n trd thudn ma cOn phu thudc vao cdm
khdng cia cugn diy. Cam khédng lai phu thudc vao dién cdm cia cudn diy. O diy hanh
trinh, khe hd khdng khi 16n, di¢n cdm cla cudn diy nhd, trd khdng nhd, nén dong dién
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cam Ung 16n. Gin cu6i hanh trinh, dién cdm 18n, trd khdng 16n, nén dong dién nhd.
Hiéu s8 dong dién giita déiu va cudi hanh trinh c¢6 khi 1&n d&€n 8+10A.

Lic kéo F & ddu hanh trinh thi nhé, vi khe hd 16n va cudi hanh trinh thi lai ting
1én 2+3 14n. B$ dai 16n nhét cho phép ciia hanh trinh goi 12 dd dai hanh trinh dinh mic

X4 va lyc kéo tuogng dng vdi hanh trinh dinh mitc goi 12 Iyc kéo dinh mic Fy cia nam
chim.

Lyc kéo dinh mic théng thudng duge thire hién tir 10+-250N va x4 = 15+50mm.
Phin @ng nam chim khéng nhitng c6 tdc dung kéo mi con dudc ché tao véi tdc dung
ddy. Trong mdy c4t kim loai, nam chdm dién ding € diéu khi€n cdc co cfu diu ép,
khi ép (di déng céc con trugt van ddo chidu, panel diéu khién v.v..) diing d€ d6ng md
cdc cd clu him ddng co dién nhu & (H.16), ddng d€ didu khién xa, d6ng md cdc cam,
ly, hgp v.v.. Trong nhitng nim gén diy, & mdt s6 mdy vA dudng diy v dong gia cong
nhimg chi ti€t nhd, ngudi ta ding rdng rii nam chim dién xoay chidu mét pha a€ tao
rung cho cdc biing chuyén rung ddng.

H.4.35: gidi thi€u s¢ 46 ding nam chdm dién déng md ly hgp thye hién dio
chidu nhanh trén méy cét kim loai.

Hinh 4.35: Ung dung nam cham di¢n.

Truyén ddng ti¥ tryc I dudc dua l1én tryc vitme (II) d€ thuc hién ti€n chim va i
nhanh cia ban mdy qua ly h¢p (1). Ly hgp (1) ¢6 thé 12 ly hgp v&u hoic ly hop masat
dia. Khi cho ddng dién vao cudn diy (2) cla nam chim, phiin itng (n{p) cila nam chim
bi kéo sang phdi, ly hgp (1) d6ng sang trdi, thyc hién ti€n chim clia ban mdy. Khi ngit
dong di€n cia cudn diy, dudi tdc dyung cla 15 xo (3), ly hgp duge d6ng sang phii, thutc
hién viéc I0i nhanh.

Trong trudng hdp ndy, lyc kéo clia nam chdm cdn phai di 1dn d€ thing lyc 10 xo
(3), va nam chdm phdi luén duy trl dong dién trong suft qu4 trinh ly hdp déng sang trdi.
Né&u thay 15 xo (3) bing mdt nam chim dién, ta s& ¢6 hé th8ng hai nam chim. Trong
trudng hgp ndy, nam chdm chi edn 1am viéc khi di déng ly hgp tir vi tri nay sang vi tri
khéc, va hai nam ch&m cén phdi ¢6 hé théng khoa 14n nhau,
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2. Ly h¢p dién ty

Ly hgp dién tir duge diung rong rdi trén mdy cdt kim loai, nhat 1A d nhitng may
hién dai, d€ d6ng ngit cdc xich truyén ddng, ham, ddo chidu, thay d8i van 8¢ chuyén
dong chinh ciling nhu chuyén déng chay dao. Thay d8i van t8c¢ biing ly hgp dién tir ¢6
thé ti€n hanh khi tryc dang quay vdi phu tdi, hodc khi chay khéng. Ly hgp dién tr cdc
tdc dong nhanh con ddng trong cdc h¢ thdng theo vEt clia may chép bing dién ti c6 thé
ti€n hanh khi truc dang quay v@i phy tdi, hodc khi chay khéng. Ly hgp dién ti cdc dong
nhanh cdn dung trong cdc hé théng theo v€t clia mdy chép hinh biing dién. Tin s& tdc
dong clia ly hgp trong nhitng hé th8ng ndy ¢6 thé dat trén 50 1dn/s.

So v@i cdc loai ly hgp khdc, ly hgp dién tit c6 k€t cAu nhd gon, tdc ddng nhanh
va diéu khién don gidn. C4c ly hgp dién t hién ding trén mdy cit kim loai ¢6 thé
truyén duge mémen tit 2,5 + 1600Nm.

Dugi diy ta lin lugt xét mdt s ly hgp dién tY thudng ding trén may cit kim
loai.

a. Ly hgp dién td¥ ma ‘
sdt: T

Ly hop dién tf ma sat '+ £
thudng diang hai loai: loai ¢é ) &]“,
mot dia ma sdt va logi ¢c6 = m
nhiéu d‘l’a ma Sﬁt. “\‘\'\\\\\.\\‘\\\\ g\‘\.\‘\.\\‘

Loai ly hgp dién t c6 i, o
m{t dia ma sdt 12 loai don gidn ' ° )
nhdt, thudng duge ché tao phdi N H it |
hop vdi puli. H.4.36 gii thiéu NI | | R, |
sd 48 k&t cdu cla loai nay, 0 ke 1 [f:f/’”/?
ding d€ ddo chiéu ban miy & g e
mdy bao givdng.

Hinhe 2 3G Loy beopr ddivor e

Ly hop gdm c6 puli (1) va (2) cé k€t cAu nhu nhau va duge 16ng khéng trén truc
(3). Bén trong md&i puli c6 dat 16i tit (4) c¢6 thé cang véi puli di ddng trén bac (5) theo
doc tryc. Trong rinh clia 18i tiY (4) ¢6 dit cudn diy (6). Giita hai puli ¢6 phdn dng (7)
lam chife niing cla dia ma sdt, duge 14p chit trén tryc (3).

Puli (1) vA (2) nhdn truyén d6ng tit mét tryc clia déng tiY mdt tryc clia ddng cd
qua dai truyén thdng va chéo. Pai thing 1dp trén puli (1) d€ thyc hién chuyén d6ng
thuin; dai chéo 14p trén puli (2) d€ thyc hién ddo chiéu.

Khi cho dong dién vao cudn diy (6) qua vanh gép (8), mdt t¥ trudng xudt hién,
khép kin 15i ti (4) va phin @ng (7). Dudi tic dung cla ti¥ trudng, 161 t¥ (4) cing vdi
puli (1) thing lyc 10 xo (9), di ddng sang phdi, ti€p xdc véi phdn @ng (7). Lic nay truc
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(3) s& nhin duge chuyén déng cing chiu vdi puli (1) va thye hién chuyén déng thing
clia ban mdy. Khi ng4t mach dién ciia cudn diy (6), tir trudng ch&m dit. Dudi tdc déng
clia 1o xo (9), 16i tiY ¢chng vdi puli réi khoi phin tng, truyén déng cia truc (3) chim dit.

. Khi cho dong dién vao cudn diy bén trong puli (2), puli (2) s& ti€p xic vdi phan
dng (7) va truc (3) s& nhin chuyén déng quay ngudgc lai.

P& ting ma st, giita cdc phén 1i€p xiic chia puli va phdn ¥ng c6 dit cdc vong ma
st (10).

Khi md ly hgp, cdc cudn diy clia n6 vin déng kin qua dién trd R,. Trén dién trd
Ry, ning lugng ti¥ tich liy trong ly hop bi€n thanh nhiét. N&u cudn day khdng dudc ndi
v@i dién trd Ry thi sifc dién ddng cdm Wng khi ngdt mach c¢6 thé lam thing 16p cdch
dién ciia diy. Piéu chinh luc kéo clia nam chim bing cdch didu chinh ddng dién qua
cudn diy nhd bi€n tréd R,. Hinh 4.37

S ﬁ i
I%. """ %
P

e .J\...M’.

DR e 53

Lo B2
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A

Fink 137 1y bopodiea i recer seig i

Loai ly hgp dién tix mt dia ma s4t c¢6 kich thidc 16n, bé mit ma st chéng mon,
nén phdil luén didu chinh lai khe hd gitta 16i ti¥ va phén i@ng (=0,2mm). Ly hdp cin dat
& chl khd rio, chdng ddu. P& ting bé mit ma sdt, gidm nhd kich thudc, ddng thi
truyén dugc mbémen 16n, ngudi ta ding rdng rai ly hgp dién ti¥ nhiéu dia ma sat
(H.4.37)

Tuy thude vao ciach b tri cudn diy hit, ly hop dién tiY nhiéu dia ma sdt c6 thé
phén thanh hai loai: loai ¢6 cudn diy quay va loai cé cudn diy ¢8 dinh.

H.4.3a: La k&t ciu ciia loai ly hdp tit ¢6 cudn ddy quay va ma sit dia nim ngoai
mach tir.

Khi cho dong dién qua vanh gép (1) vao cudn day (2), phin itng (3) bi it vao
thin (4). Pia (5) dugc ndi lién v8i phan dng (3) biing thanh kéo (6). Do d6, nd ép cdc
dia ma sdt b& miit. Khi ng4t ddng dién chay vado cudn day (2), dudi tdc dong clia 1d xo
(9), cdc dia ma sdt (7) tdch r&i nhau, xich truyén ddng bi cidt dut,
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T4t cd cdc b phan cla ly hop duge gdn rén bac (10) duge ché tao bing vat lidu
khdng nhi€m tit, Cdc dia ma sdt &n khép trong dugc 1fp trén bac (10), va cdc dia in
khép ngoai duge 18p 18n vanh cila tryc thit hai (khéng th€ hién trén hinh vé.)

Mach tir & loai ly hgp nay chi déng kin phin d@ng (3). Do d6, cdc dia ma sit ¢6
th€ ch€ tao blng vit lidu phi tiY tinh. Dia ma st cAn phai c6 hé s6 ma s4t va do bén
mon cao, khd ndng chju nhiét va truyén nhi@t 16n. Vit liéu clia dia ma sdt thudng 1a
thép 50T, 65T thép 5,thép 10,20.

Nhuge di€m cia loai ly hgp ndy 12 cudn ddy cling quay vdi truc, tao nén mdmen
quén tinh I6n, c6 khd ning giy nén tia li¥a khi 1adm viéc, cdc vanh gép ch6ng mon va
phin din dién a€ ho.

P& khic phuc nhitng nhuge diém trén, ngudi ta ding céc loai ly hgp dién tir ¢
cudn diy cb dinh, khéng c6 vanh gép. K&t cdu cha loai ndy dudc thé hién trén hinh (b).

(6] loai ndy, cuén diy (1) dugc dit trong mit ddu cha gid 43 (2). Gis d3 nay dugc
14p trén phén cd dinh clia m4y. Bao quanh gid d3 (2) cé cdc vong cyc ti bling thép (3)
v (4) dugce ndi lién bing vanh (5) ch€ tao tir vt liéu phi tir tinh. Giita gid d3 (2) va cdc
vong thép (3) v (4) dugc tao nén mot khe hd. Nhitng phén cdn lai c6 thé gidng nhu két
c¢fu cla hinh (a) v6i nhitng dia ma s4t ¢ ngodi mach tiY, hodc ¢6 thé didng cic dia nim
trong mach t nhu 3 hinh (b).

Trong trudng hgp dia ma sdt n¥m trong mach tilY, khi cudn diy (1) cé dién, mach
tlY s& d6ng kin qua dia ma st (6) va phin ng (7) 1aAm cho phdn Wng ép st cdc dia ma
sat lai. Khi ngdt dién, phin itng (7) s& ndi ra, cdc dia ma s4t s& tach rdi. Din dién vao
cuén diy nhd mét vanh ti€p xdc, ddu kia clia cudn diy dugc ¢8 dinh vao thin mdy.
Dong dién mét chi€u duge cung c&p bling bd chinh luwu xélen.

Kich thuée cda loai ly hgp nady nhé hon ly hgp c6 dfa ma st n¥m ngoadi mach tr.
Dla ma sat duge lJam bing thép i, t du cla né kh6éng di ngin trd cdc dia tdch ra khi
ngdt dién. Mmen cdn lai sau khi ngdt ly hgp chi€m khéng qué 1% mdémen dinh mic.

Né&u ding ly hgp dién tir d€ truyén chuy@n ddng clia dong cd khong ddng bd, thi
cdn chon ly hgp c6 mémen 16n hon mémen cye dai clia ddng cd, n€u khéng khi ly hgp
bi qu4 tai, dfng cd sé khdng dirng, ly hgp bj trugt.

Ly hgp dién ti¥ nhi€u dia ma sit thudng dilng & cdc hép t8c dd va hop chay dao
cha médy ty dong, nlra ty dng, & mdy ti¢n hang trung, mdy tién ddng, miy phay, doa
v.v.. Ngodi ra loai ndy cdn ding d€ him.

Tinh todn ly hgp dién wY ma s4t thudng dya vao mémen xodn cin truyén va cic
diéu kién vén hanh cu thé (mbi trudng xung quanh, chdn déng.v.v...). Khi tinh toén, cin
xdc dinh m&i quan hé ti uv gitta cdc kich thudc chi y&€u, d€ vira ddm bio mOmen
truyén dOng, vita dam bao kich thudc t8i thi€u.
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Momen xodn ¢6 thé truyén ciia Iy hgp dién tit c6 lhé tinh theo cOng thic:

- R2 '1
M=t [ 2redr =2 1’-~-—(R2 R)) (4.1)
II'I

m g

& day: F - Luye hdt di¢n Y [N)
2 2 v
Sm= 11:(R2 - Rl ) [em®] = dién tich b& mit ma sdt.

Ri, Ry = bdan kinh trong va bdn kinh ngoai clia dia ma sét [cm)]
R — bdn kinh chay [em)]

Né&u ta dat: ﬁ_lr:: thl ban kinh trung binh:
2
3 3
2 Ro "Ry o gt 2 ?
=l “2, L _2p, Ll
3" 2 2 3 C1-p* 3 1+
R2 -Rl

Ta thay cdc tri s@ vao phudng trinh (4.1), ta ¢6:

M = 2 {FR, 14447 _ = fFR, (4.2)
3 1+

N&u ta coi bdn kinh trung binh R, gén bling nita t8ng bdn kinh trong va ngoai:

1=L1-’—"‘1*2'—Ml =%2(1+|m (4.3)

Thay viao (4.3) vao (4.2), ta c6:

M = % fFR, (1 + ) (4.4)

6] ddy: f — he s0 ma sdt phy thudc vio vit li€u dia ma sdt, 4p suflt vi dién tich
bé miat ma sdt, Theo kinh nghiém, & dp suflt p = S0N/cm?, ta ¢6 thé 14y:

- Thép 500" trén thép 50I": 1 =0,27 + 0.28

- Thép 50T trén gang : 0,24 + 0.26

Thép dién k§ thuft (3) trén 3: 0,21

O 4p sudit p = 40N/cm’; thép 65T trén 65T, thi { = 0,8

8] dp sulltp = 100ON/cm?: thép 3 trén 3, thi f = 0,46,
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f- Iyc hit phin dng vdo 16i phu thudc vao sitc tf ddng ciia cudn diy, 1 rd cia
mach tiY, va di¢n tich clia bé mit ma sdt. C6 thé tinh lyc hit theo cim g tir trong khe
hd khong khi ciia ly hgp:

2
B
F= (m‘] Sm: B [V/m?] - cudng 4 1 ¢dm.

V1 dién tich b& mat ma sit 13 ham ciia t§ s6 bén kinh: Sm = xR% (1-B%). nén lyc F

ciing phu thugc vao B:

2
2 2. na
F= [5000) nRz : (1-B%) (4.5)
Thay (4.5) vao (4.4), ta c6:
2
% B J - S 8

Néu coi M 12 him cia mét bi&n B, ta c6 thé xdc dinh dude ring: mémen xofn do
ly hop dién tf ma s4t dia truyén di s& dat tri 56 cyc dai khi B =§

b. Ly hop dign tit bam:

Ly hgp di¢n tr bdm 1a ly hgp m2 Iyc ti€p xic giita cdc bé mat cdng tic duge tao
nén do 16p bt sdc chifa trong céc khe hd dudi tic dung cilia tif trudng. Loai ly hap nay
da bit ddu si dung trong mot s& mdy cit kim loai. (H.4.38) gidi thiéu mot dang két
ciu ctia loai nay. : IR

7 NN, :
AN
AN 2

AN

'

H

1

- ) ?
VTSI IIIITIEI I v ko

............

A |
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Hinh A4.38; Ly hop ddidn
11t beim,

Nhitng bd phin chinh ciia Iy hgp dién tr bim gém cé: 16i thép (1) dudc 1Ep then
véi truc chi ddng (2). BE€ d& Idp rép, 16i (1) duge ch€ tao thinh hai phin. Trén truc (2)
¢6 1dp cdc vanh gép d€ din dién theo doc truc vio cugn diy (3) dit trong ranh cia 161
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thép (1), Banh riing bj ddng (4) dugc ¢§ dinh vao vé ly hgp (5). Trong khe hd gita 16i
(1) va v (5) ngudi ta 8 ddy hdn hgp bot st trdn diu (ddng cho ly hdp 16ng), hodc trdn
vdi grafit (dong cho ly hgp bit.)

Cdc hat sift ¢6 kich thudc tit 5 +10um durge trdn véi ddu khodng chit thanh hdn
hgp sét, hodic v@i bt grafit thanh hdn hgp khd, TY 1¢ trong Iugng gitta bot sft va ddu
thudng 12 5:1. V&i ty 1¢ nady, dd tir thim cia hdn hgp s& 16n hon khodng 8 14n 46 tir
thdm clia khong khi. Khi cudn diy (3) khdng ¢6 dién, luc bam gitta 151 thép va v rat
nhé, do d6 dinh cliia chit 16ng tao nén. Khi cé dién, tit trudng cla cudn diy sé bién hdn
heip st thanh mdt khdi keo dic, ép chit vio bé miit ciia 186i thép va v6. Ly hgp duge
déng lai, va mémen duge truyén tit truc chi ddng (2) sang banh ring bi ddng (4),

O ly hgp ding hdn hesp 16ng cin ding vong chdn khit bing cao su. G ly hgp ding
h&n hgp kho, phii ding chin khit bing dién ti hoiic bing ndp chén khit.

Ap sult tdc dung 1én bé& mit 1am vi¢éc cha ly hogp phu thude vao dd tif cdm cia
cufn diy, phy thuc vao ty trong va vét lidu cda hdn hgp, kich thude khe hd, b& mat
tiép xdc vdi hdn hgp trong viing tdc ddng chia 1l trudng va van tdc quay. Trong cde ly
hgp dién tf bdm c6 thé dat tir (0,7 +1)10°N/m?, Kich thude clia né khéng 16n hon ly hgp
dié¢n tit nhidu dfa ma sdt, vd nhd hdn loai mét dia ma sit.

Uu di€m cda ly hgp dién ti¥ bim 12 né cé thé tdc ddng & vin t8c cao, th¥si gian

tdc Adng rdt ngdn, vi n6 c6 thé coi bling khodng thdi gian thay d8i qud trinh nhidm t
clia hdn hop sit.

Nhuge di€m cd ban ciia ly hgp dién tit bdm 12 tinh 140 héa dién tir ctia hén hop,
lam gidm d§ linh hoat va do 46, 1am gidm khd niing truyén mdmen. Sau titng thdi gian
phdi thay hén hgp mdi. Nhugc di€m khdc 12 chin khit khé khiin, phdi theo doi thudng
xuyén trong nhitng trudng hgp khéng thé ding ly hop dién tit dia ma sat: thf du nhy
trong trudng hgp ly hgp phai tdc ddng nhanh, phdai ddm bdo lugng di ddng va dd truct
chinh xédc ciia cdc ban mdy khi cham vao vfu tl citng.

MoOmen truy€n ddng cia ly hgp dién tit bAm c6 thé tinh theo cOng thic:
M = fpSR {kgcm}
(3 day: p - dp sufit ciia hdn hop ép vao b& mat 16i thép va vanh try.

p= [LT 1kg/em?
5000

S - dién tich b& mit tham gai truyén momen {cm?)
R ~ bdn kinh cua tru bdm {cm)

F—hé&sGbim: f=0,1+0,3.
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¢) Ly hop di¢n tit tridgt

Ngoai nhitng ly hgp ¢6 cic bé mit 1am viéc phai lién k&t v8i nhau nhu di néi
trén, d6i khi trén mdy cit kim loai cdng ding ly hgp dién ti¥ tnrgt. Loai ly hdp nay
khdng nhitng ¢é kha ning déng ngdt xich truyén ddng, ma con ¢6 khid ning diéu chinh
vin tdc cua tryc bj ddng trong gidi han R, = 6 + 8. & nhitng hé thdng ¢6 mdi lién hé
nguge, pham vi diéu chinh c6 thé dat dén R, = 50.

So 46 k€ cdu ciia loai nay dudc trinh bay & (H.4.39):

Ly hop dién tlr trugt g8m ¢6 bd phén cdm (1). Trén rinh chu vi ctia né dit cudn
diy (2). Vi trén bj phin cam ¢6 tao nén cdc riinh (3), nén tir trudng phin bd khoéng déu
trén cdc khe hd. Dong dién mot chiéu cung cdp cho cuén diy nhd b chinh Iuu C bling
xélen qua b bién 4p B.

N€u bd phin cim (1) mang cudn diy (2) quay, do tif trudng quay phin b& khong
déu, nén trén thanh cia phin g (4) xudt hién ddng dién xody. Do d6, phin ng (4)
bt ddu quay nhu 12 réto ciia ddng cd khéng ddng b dudi téc dung clia 6 trudng quay.

Trong ly hgp dién tit trugt, phin tng (4) duge c¢é dinh trén tryc cha dong co
khong déng b) B va déng vai trd cia phin ly hgp chii ddng, con phin cim d6éng vai trd
phin ly hgp bi dong. N&€u phin @ng (4) quay, thl phin ¢dm (1) mang cudn diy ciing
quya theo. Do tdc dung twong hd gilta W trudng quay va dong dién xody, mémen ciia
phin bi ddéng xudt hién.

Ging nhv & cdc mdy dién khdng ddng bo, phidn bi dong quay tré hon phin chi
L e

ddng, tao nén hé sd trugt: s =
n

@ day: n, va n,1a 56 vdong quay ciia phin chii dong va phéin bi déng.

Khi ting hé s& trugt, dong di¢n xoay trong phin ifng ting, lAm ting nhiét d ciia
phin ing. Nhung do phin ng cliing quay v8i déng cd B véi vin tdc 18n, nén ciing gép
phin ndo viéc 1am héng cdc bé mat ma sit,
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Dong di¢n kich ti cung cdp cho cudn diy (2) khéng d8i, nhung vin t&c clia phin
bi ddng cling thay d8i, n€u phy tdi thay d8i. B€ giir duge vén tdc khong i khi phy tai
ting, cAn phéi ting twong dng ddng dién kich tiY biing bd didu t¢c ly tam (5).

Khi vén t8c bi gidm, ti€p di€m (6) ctia bd didu 8¢ s& déng ngidn mach dién ud
R, 14p nbi ti€p vdi cudn so cp clia bi€n 4p B. Dong dién qua cudn sd cAp s& ting va
do d6, ddng dién kich tl¥ cling ting, tif thdng cudn day ting, phan bi ddng cla li hgp sé&
quay nhanh hon. Khi vén t8c¢ clia phin bi déng ting, qué trinh s& di&n bi€n ngude lai.

N&u nhu cOng sufit ciia phin chi dong 1a N, va clia phdn bi dong 12 N, thl hi¢u
sudt ctia ly hgp dién tiY trugt s& 1a:

N M n
P RSl S 6
’7 N M, n &

Tir ddy ta thdy ring hi¢u sufit ciia ly hgp rit bé, khi lam viéc véi s§ vdng quay
nhé. Trong trudng hgp ndy, nhiét dd cta ly hgp ting rdt nhanh. Nhuge di€m khéc ciia
loai ly hgp nay 12 phdi ding bd diéu t8c d€ 8n dinh véin téc.

Loai ly hgp ndy dugce diung & cdc xich chay dao c6 cOng sud't tir 1+1,5kW.
3. Ban dién tr

Ban dién tl 12 loai khi ¢y dién - cd ding d€ kep chit chi ti&t gia cdng, né dugc
ding rfng rdi trén may mai mit phing. Ddng ban dién tY, viéc ke¢p chiat chi tiét duge
nhanh, chinh xdc, ddng thdi cing mdt lic ¢6 thé kep nhiéu chi ti€t ¢6 kich thude nhd
trén mot miit phing. Kep chit bling ban dién ¥ ¢6 thé€ ddm bio d6 chinh x4c gia cOng
cao, Vi khi chi ti€t bj bi€n dang nhiét, n6 c6 th€ din nd tv do & mat bén.

Nhudge diém clia viée kep chit bing dién ti 12 lyc kép bé. Khi cudn diy kich tr
bi dit d& phd hong chi tiét gia cOng va gy ra sy ¢8. Ngoai ra, ban tir khé kep chat
nhitng chi ti€t khong tif tinh; v6i nhitng chi ti€t biing thép, sau khi gia cdng xong thudng
con lai mdt lugng ti du.

CA T 7 ¢
’

a
’(/(l’}"“//i?/? e
SIS
&ln;”» ] :

WWALE
SRR

i : gv !N..‘/
N

Thnte 400 B dién tn

Ban dién t thudng c¢6 cdc dang k€t cqu nhu sau: (H.4.40):
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Hinh (a) 1a loai ban di&n tir théng thudng gém c6 thin biing thép (1) véi nhitng
cyre Y (2) va cufn diy (3). Trén céc cue Y ¢ dit nip (4) v6i cdc phin chen giita (5)
dit ngay trén cdc cyc, do cdc vanh (6) lam bing vit li¢u khéng ti tinh bao quanh
(th6ng thuting dong thanh, hgp kim thi€t hoic hgp ddng kim chi — antinmon v.v..)

Khi cho déng dién m6t chidu vao cudn diy (3), tdt cad cdc phén (5) do cdc vanh
bling chit khéng t tinh bao quanh, tao nén mdt cyc tit (thi dy nhu cue bic (B) va nhitng
phian con lai cia nip (4) 1a cyc N. Chi ti&t gia cong (7) dugdc dat trén mdt vanh khong wr
tinh n&o, ¢ling tao nén sy khép kin 1 théng giita 2 cuc, va do d6, chi ti€t bi hit chit vao
ndp (4) vdi cdc phin chen giita (5) dit ngay trén cdc cye, do cdc vanh (6) lam bling vit
li¢u khdng ti¥ tinh bao quanh (thdng thudng 13 ddng thanh, hgp kim thi€t hodc hdp kim
chi — antimon v.v..))

Khi cho dong dién mét chiéu vao cudn diy (3), tit cd cdc phan (5) do cic vanh
biing chdt khéng tir tinh bao quanh, tao nén mdt cyc tir (thi du nhu cye bic B) va nhitng
phin con lai clia ndp (4) 1a cyrc nam (N). Chi ti€t gia cdéng (7) duge dit trén mdt vanh
khong tiX tinh ndo, cling tao nén sy khép kin ti¥ thdng giita hai cyc, va do 46, chi tiét bi
hit chit vao nidp (4).

Pé& c6 th€ kep chit nhitng chi ti€t nhd, khdng cach gitta cdc cue tit ¢dn nhd. Do
d6 ngudsi ta ding ki€u ban dién ti¥ nhu & hinh (b). Loai nay chi ddng m6t cudn day (3).
Céc vanh khong ti¥ tinh (6) dwgc d4t gin nhau va khdng thudng xuyén thingndp (4).
Khi dit chi ti€t (7) 1€n trén ndp (4), mot phin tir théng khép kin qua ndp & phia dudi cdc
vanh khéng tit chi ¢c6 mdt phén ti théng tham gia kep chit. Nén luc kep ciia loai ban
tién ti¥ nay nhd hon loai dude trinh bay & hinh (a).

Luye hit ciia ban dién tir chi y&€u phu thude vao vit lidu va kich thudc ciia chi tiét
cén kep chiit. Ngoai ra con phy thudc vao s8 lugng va vi tri clia chi i6t dit wén ndp,
cling nhu k&t cfu cilia bdn thdn ban dién tit. Khéi lugng cla chi ti€t cang 18n, s6 cuc tif
do chi ti€t d& 1&n cang nhiéu, thi lyc hit cang 16n. Trén nhitng ban dién tiv hién dai, dp
suit dién tit ¢6 thé dat tir (2+13)10°N/m”*.

P& bdo vé cudn diy khodi sy thim nhip cha dung dich 1am ngudi va diu, cdc cuc
tit bén trong cin dugephi 16p nhyra hodc 16p ddu khodng chit.

Dong di¢n cung cdp cho cudn ddy 1a dong dién mot chidu ¢6 dién 4p 24,48,110
va 220V, dudgc nén bding cic bd chinh lwu, Bién d4p thudng diing nhdt1a 110V.

Cidc cudn diy riéng 1€ cia cuc tif thuding duge m#c néi i€p. D61 khi ngudi ta
ciing diing mach di¢n cufn diy cé th€ chuyén ti¥t mic ndi ti€p sang mic song song.
Trong trudng hgp nay, khi diing dién 4p 110V thi ddu song song, khi ditng dién 4p 220V
thi ddu néi ti€p. Cdng suft cla cdc ban dién ti thudng ding 1a 100+300W.,

Ngodi nhitng ban dién tir k& trén, trong mdt s& thi€t bi kep chat cia mdy kim
loai ngudi ta con diing nam cham vinh citu, G loai nay, khéng cén thiét nguén dién kich
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Chuong 4 : Khi Cy Pi¢n

ti¥, do 46 khdng c6 kha niing chi ti€t bj rdi khdi bé mit kep khi lam viéc, Ngoai ra, ban
kep ding nam chim vinh citu l1am viéc 6n dinh hon va tudi tho cao hon.

Pé& khit tir du trong nhitng chi ti€t duge kep chit biing ban dién tlY, ngudi ta ding

mot s§ thi€t bi dién dic biét goi 12 bd khit tir. So dd cla bd khir t¥ duge trinh bay &
(H.4.41)

Chi ti€t cn duge khir tir (1) trugt trén mit bing nghiéng (2) 1am bing vit liéu
khong tiY tinh. Mt nghiéng (2) dit xuyén qua cudn diy (3) dugc kich tir biing dong dién
xoay chiéu. Do d6, khi di qua cubn diy, chi ti€t bj ddo hudng tir véi mdt 1Y trudng thay
d8i, khir dugc tiY du.

SPIIIY

Flinh 281 Sl Dy Ml te
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Chuang 5 : Cic Mach Co Bin Ciia H¢ Théng Didu Khién Truyén DOng Dién

CHUONG § ,
CAC MACH CO BAN CUA HE THONG
PIEU KHIEN TRUYEN DONG DIEN

Trong céc chuong trudc, ching ta dd nghién ciu nhitng vin dé chung vé& truyén
dong dién, v& nhimg dic diém chii y&u clia cdc khau khong ché, ciia cc khi cy diéu
khi€n. Trén cd s§ d6, ching ta s& bft ddu tham khio m&i quan hé gita cdc by phén,
khd niing va phuong phép st dung chiing trong hé thdng diéu khi€n. Tuy nhién mdy cit
kim loai ¢6 rt nhiéu ki€u khic nhau, cdc so d8 didu khién truyén ddng dién clia ching
ciing mudn hinh, muén vé. Do d6, d chitong ndy, ching ta chi d€ cip d€n mot s8 mach
¢d bén, ti¥ d6, ta c6 thé dm hiéu cdc so d8 diéu khién truyén dong cda mdy cit kim loai.

5.1 KHAINIEM VE SO b6 PIEN:

D€ didu khi€n truyén dong dién cia médy cXt kim loai, ngudi ta ding rit nhiéu
loai thi€t bj va khi cu di¢n khéc nhau d€ thyc hién cdc nhiém vy khéc nhau. Nhd day
din dién, ta nGi lién cdc bd phdn &y v8i nhau, tao nén mot dang s dd chung goi 13 sd
d dién, dé thyc hién nhitng chic niing di cho theo mot thit ty nh&t dinh.

1. Nguyén téc 14p so 46 dién:

Trong so d6 di¢n clia mot may c4t kim loai, ¢6 khi bao gdm d&n hang trdm bd
phén khéc nhau. Do d6, khdng nhifng c6 nhiéu kh6 khiin trong viéc b6 tri so d8, ma con
khé khin trong viéc doc va tim hiéu so d8. V1 th€, d& dang cho viéc xay dung va doc
m{t sd 48 dién, cAn phdi ti€n hanh theo cdc nguyén tc sau diy:

a) T&t cd c4c bd phén clia khi cy dién, thi du nhu cudn day, dién trd, ti€p diém,
v.v.. cdn duge bidu thj trong dang so 48, ky hiéu.

b) C4c thanh phén cla thi€t bi va khi cu dién dit trong so d3 dién, cAn phai thé

hién rd ring chifc néing va tudn ty tic ddng. So 48 cln c6 s8 lugng day din cit chéo
nhau it nhét.

c) T4t ¢d cdc ti€p diém cla cdc khi cu dién déu phai thé hién trén so d8 & trang
théi binh thudng, tifc 12 & trang thdi khéng c6 lyc tdc dung bén ngodi.

d) Cing m§t by phan cia mot thi€t bi, nhung phai th€ hién & nhiéu vj tf khéc
nhau trén sd A3, thl bd phén d6 cdn phai ky hidu cing mdt chif s& hay chi s6,

€) Trén sd d6 dién, mach dong lyc (mach c6 rotd, stato va phin Wng clia dong
¢0) céin dugc thé hién bling nét v& d4m, va mach didu khién dugc biéu thj bing nét vé
ménh.
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Chirgng 5 : Cde Mach Cd Bdn Ciia H¢ Théng Pidu Khién Truyén Dong Dién

2. Ky hiéu cédc khi ey va thié't bi di¢n

Tat ¢ cdc khi cy va thi€t bi dién duge bi€u thi trén sd dd dién bling cic ky hiéu
va duge danh ddu biing cdc chiY cai va chi 8. Céc ky hiéu thudng gip nhit trong céc sd
dd dién clia mdy cit kim loai dudc gidi thigu trong bang (5.1):

Cic ky hi¢u khi ddc & vi tri thing ding, cdn quay nguge chiéu kim déng hd
mdt géc 90°,

Tat cd cdc thiét bi va khi cu diing trén sd dé déu dude ddnh diu biing mét hodc
vai chit s8 tudng Wng vdi tén goi va cdng dung ciia né. Thong thudng, cong tic to dugc
bi€u thi bling mot chi¥ cdi; role bi€u thi bling hai chif (cé khi ba chif), cdc khi cu diéu
khién ba chi.

Duwdi ddy la cdc chit ddnh ddu thudng ding:

K¢ hiéu | Tén goi ) Ky hiéu | Tén goi
Cing tdcto
M Congtictd mdt hudng . T Congtdctd thudn (ti€n, 1én)
N Congtiictos nghich (I, | Hd Congtictd him dong ning
xudng)
Hn Céngtdctd him ngudc H Congtdctd ham
G Congtdctd gia t6c Tt Congticto thit ty
Role
RT Rdle thdi gian RTr Role trung gian
| RN Rdle nhiét RP Rdle dién ap
RD Rdle dong dién . RC Rdle cuc dai
RV Rdle vin t&c RG Rdle gia tdc
RX Rdle xung RHd | Role him ddng ning
RK | Rdle khod 1in RA Rdle dp luc
Thiét bj diéu khién
Ct Cong tic thudng CC Cong tic cudi hinh trinh
CH Co6ng tic hanh trinh Cx Codng tic xoay
NB Niit didu khién |k | Nt khai dong
D Nut difng | BN B& dSi ndi
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Chudng 5 : Cdc Mach Cd Ban Ciia H¢ Thdng Piéu Khién Truyén Dyng Dién

bT B& diéu t6¢
Cdc Thiét bi khdc
| Ld Ly hgp dién tix bt Bén tin hiéu, thip sdng
Fe Fich cdm dién Cd Céu dao
C Ciu chi _ Nc Nam chim

Né&u nhu trong sd 46 ding m6t s& khi cy cling loai, thi ta cé thém s& thd ty &
rvde chit cdi. Thi dy: 1RTr, 2RTr - rdle trung gian thd nhit, role trung gian thi
hai.chit s§ 3 phia sau chit c4i chi thif tr clia cdc ti€p diém trong ciing mdt thi€t bi.
1RC,, 2RC; c6 nghia 13 ti€p di€m thi nhit va thit hai clia role dai thit nhét.

3. dang sd d6 dién,

D€ thé hién m6i quan hé v& dién cla céc trang bi, khi cy va dung cu dién,
ddng thdi d€ phuc vu cho viéc tim hiu cdc nguyén Iy lam viéc ciia ching, ngudi ta
thudng diing hai so d6 dién: so db rdp rdp va so d nguyén Iy.

So d6 14p rdp 12 loai sd 46 ma cdc trang thi€t bj va khi cy dién dugc thé hién
twong (ng vdi vi tri 14p dat cta né trén céc hop, cdc i hay trén cdc pamel diéu khién.
Loai sd d6 nay rdt thich hgp cho viéc Mp rdp va sita chita. N6 ciing thé hién s& lugng
day din, ti€t di¢n, md hi¢u va cdch 1{p dit diy diin. Nhumg loai sd d8 nay c6 nhugc
di€m 12 rdt nhiéu dudng ddy cdt chéo nhau, lam cho viéc khio st nguyén 1y lam viéc
khé khiin.

Dang sd d8 thit hai 12 sd 48 nguyén 1y. O loai sd d8 nay, tit ¢4 cdc loai trang bi
va khi cu dién dugc th€ hign khéng phii theo vi tri 1{p dat thyc t&, ma theo nguyén tdc
thé hi¢n r5 rang va don gidn nht nguyén Iy 1am viéc clia cdc trang bj va khi cu c6 thé
dit cdch xa nhau, thi du nhu: cugn diy cila rdle va cngtictd ¢6 th€ dit & mot chd, con
ti€p diém cida chiing thi dat & chd khic.

H.5.1 gidi thiéu hai dang so 46 dién cla mach khdi dfng tir khdi ddng dong co
dién:

Hinh (a) 12 sd 48 1dp rdp cilia khdi dong tit khong dio chifu. TAt ci cdc bod
phén & trén sd dé déu dugc 14p dit twong dng v4i vi tri thuc &, TEt ¢ cdc ti€p di€ém M
ciia khdi ddng tir déu dugce dit gdn cubn day cda né. Nhitng 6 vubng cé dudng dit nét
biéu thi tdt ca nhitng bd phin nim trong né 1a thude vé mdt khi cy dude dit chung trong
m{t hép hodc dit trong mét tu ¢ 14p congticto. Hai mit &n K va D duge 18p trén mot
bing chung goi 1a bang niit &n, hoiic bing diéu khién.

Gido Trinh Trang Bj Bién =90 -



Chugng 5 : Céc Mach Co Bin Cda Hé Théng Didu Khién Truyén Pong Dién
()
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Hinh 5.1; So dd dién

Hinh (b) 14 sd 43 nguyén Iy ctia khdi déng tit. Khi &n ndt “khéi dong K”, mach
clia cudn diy congticts M dude déng kin qua mit “dirng D” ¢6 ti€p diém thudng déng,
congtictd tdc dfng, ba ti€p di€m M chia cOngtictd & mach ddng luc dong lai, déng co
dién P s& quay. Cing lic, ti€p di€ém ty duy tl thudng md M 1p song song véi niit khdi
dong K ciing déng lai. Do d6, khi budng mit K, mach dién cuén didy déng. Khi &n nit
D, mach dign bi ngdt, ddng cd P nging lai. Céc role nhiét 1RN,2RN 14p néi ti€p trong
mach di€n, né&n khi qu4 tdi, rdle tdc dOng, dién bi ngit.

Vi tri ciia cdc ti€p di€m trong mach didu khi€n khong phdi dat & bt ot chd
nao ciling déu hop 1y. N€u sd d8 mach diéu khién & hinh (b) dudge d8i lai theo hinh (¢),
thi s& ¢c6 mach khéng hgp 1y, Nit &n thudng 1ip trén panel diu khién dit trén théin
mdy, con céngtictd va ddu ndi chia mang dién xoay chiéu thl dat trong ti thi€t bi dién.
Niit dirng D dit § vi tri theo hinh (c) s& cdn thém hai doan diy din d€ ndi lién giita w
dién va panel diéu khi€n. Ngoai ra, niit &n K va D 1{p trén hai cyc khiac nhau cla mach
di¢n, nhung lai d4t k€ nhau trén pancl diéu khién. Do d6, d& x4y ra ngin mach. Vi
nhitng 1§ do trén, tdt cd cdc ti€p di€m cla khi cy dién c8 gdng dit v& mot phia ciia cudn
ddy congticto hodc cia rdle,

So d6 nguyén ly th€ hién dugc nguyén ly lam viéc cha cdc khi cu dién mét
cdch rd ring va don gidn. Do d6, trong nhitng phiin sau, ta chi d& cip d&€n loai sd dd nay
d€ tim hi€u cdc mach dién diing trén m4y cit kim loai.

5.2. MACH PIEU KHIEN PONG CO DIEN

Mach diéu khién déng cd dién cha mdy cdt kim loai cdn dim bido viéc thuc
hién tdt cd cdc nguyén cng cilia qu4 trinh sdn xuit theo mot nhip d6 va thi ty c¢in thiét.
Ngodi ra, mach diéu khién con phdi ddm bio sy 8n dinh va an toan khi lam viéc, su
di€u khi€n ciia ngudi phuc vu duge d& dang va don gidn. Cdc trang thi&t bj va khi cu
trong mach di€u khién cin phdi c6 tAn s8 tdc ddng thich dng, clin dudc bio vé khoi bi
anh hudng cla bui va hoi &m,
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Chuong 5 : Cic Mach Co Bin Cila H¢ Théng Pidu Khién Truyén Déng Dién

Duéi ddy, ta 14n lugt xét mét s8 mach co ban diung d€ diéu khién cdc dong co
dién trén may cdt kim loai.

1. Mach khdi d§ng d6ng co dién xoay chifu.

b&i vdi déng cd dién xoay chiéu cd thé dang cdc phudng phidp khdi déng tr
déng nhu:

- Phudng phdp khdi ddng truc ti€p

- Phuong phap khdi ddng gidn ti€p

- Phuong phdp ddu cudn ddy stato tiY hinh sao sang tam gidc

-Phudng phép thay d8i cip cuc clia stato

Ta 14n lugt xét cdc mach di€u khién clia cdc phudng phép nay.
a) Mach khdi djng truc tiép

D€ khdi dong dfng cd 18ng sé¢ ba pha ¢6 cOng sufit nhd, ngudi ta thudng ding
phudng phdp khdi dong tryc ti€p. Mach khdi déng khdng ddo chiéu ciia loai ddng co
nay &4 dudc trinh bay & (H.5.1b).

Mach nay con goi 12 mach bdo vé trang thdi O, Vi khi mét dién 4p, hoic dién
dp gidm qud mifc cho phép, tit cd cdc di€m clia cbngtictd va clia nit khdi déng K déu
md ra. Khi dién dp sudt hién mét cdch tr phdt, mach diéu khién vin md, cho d&€n khi
nao ta &n nit K. vi th€, ddng cd dién s& khdng quay ty phat, 1am hdéng miy va dé& sinh
tai nan. N€u nhu thay mit &n K bling mét cdng tic, hoic cbng tic xoay, thi dic tinh bdo
vé trang thdi O khéng con nita.

b) Mach khdi djng gidn tiép

D4i véi ddng cd 16ng sdc ¢b cong sudt trung binh va 16n, cdn ding phudng
phdp khéi dong gidn ti€p. S¢ 45 1am viéc cia phuong phap khdi déng nay dude trinh
bay & (H.1.2), mach dié€u khi€n cila n6 dudc gidi thiéu trén (H.5.2):

] , J T RT
. Sy K[ AN e
S NI S LIS S .

T AT 6
4 gy e g
L, L

Hinh 5.2: Mgch khéi dény gidn ticp
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Mudn md mdy trude tién phdi d6ng cdu dao Cd.

Khi &n nit khdi dong K, mach dién tit pha B qua nit ditng D, nit khdi dong K, tiép
diém thudng déng L, cudn diy congtictd T, ti€p di€m td cia role nhiét RN, d&€n pha C
duge déng lai, congtidctd T tdc ddng, ddng co P duge déng vao mach dién qua cdc dién
tr¢ r. ti€p di€m T trén mach 2- RT - 3 déng, nén mach ciia cudn day role thdi gian RT
déng, nhung chi sau mét thai gian nhi't dinh n6 mdi tdc ddng, ti€p di€m thudng md -
déng chim RT gitta 2 di€m 5 -6 déng lai, mach 1-4 -5 -6 -3 dugc déng kin, cudn diy
cdngticta L ¢6 dién, ti€p di€m td. L giita 2 di€m 2-3 nhd ra, cdntfctd T bi ngdt va dong
cd dién P duge déng thdng vao ngudn dign qua céc ti€p diém cla cong tfcto L.

D€ bdo v¢ qui tdi dong co, ta ding 2 role nhiét 1RN, 2RN, ¢6 bd phén nung
néng 1dp trén hai pha clia stato. Céc ti€p di€m td clia n6 m4c nbi ti€p véi cudn day ctia
congtictd. Do d6, khi mot trong hai role tdc ddng, mach diéu khién bi ngdt, tuong tye
nhu sif téc ddng chia nit ditng D. Mudn khdi ddng lai dong co, phii duva ti€p diém td clia
rdle v& vi trf ban d4u, sau d6 &n nit khdi dong K.

Pé€ bio vé ngdn mach ddng cd, ta dung cAu chi C 1{p ndi ti€p vao tdt cd cdc pha.
P& don gidn, trong nhitng mach sau ndy ta khong dé cap dé€n céu chi.

¢) Mach khéi djng sao - tam gide.

Mach khdi dong ddng cd 18ng séc ba pha bing phuong phép dfu cudn day stato
tir hinh sao sang tam gidc dugc thé hién trén (H.5.3):

I
Hinh 6.8 Maeh hhot ddng sao=tarme gide,

Khi ta 4n nit khdi dong K, cOngtictd S tdc ddng, déng cdc ti€p diém tm. S, lam
cudn diy ciia stato dng cd B duge ddu theo hinh sao. Céc ti€p di€m tm S trong mach
3-4 cling d6ng lai, lam cdngtictd M tdc ddng. Céc ti€p di€m chinh clia congticto M
déng cudn déy stato vdo mang di€n, ddng co bt ddu quay.
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Khi congticto M tdc dong, i€p diém phu M cia né dim bdo duy tri mach ¢6 ndt
in K. 1i€p di€ém tm. M trong mach 7-8 d6éng mach rdle thdi gian RT lai. Sau mot thai
gian, rdle thdi gian RT tic dong, ti€p di€ém thudng d6ng md chim RT trén mach 1-2 md
ra, congtictd S bi ngit di€én, md céc ti€p di€m chinh S ndi cudn diy stato theo hinh sao.
Cing lic vdi cdc ti€p di€ém td S & mach 5-6 d6ng lai, lam céngtictd T tic dong. Lic d6,
cdc iép di€m chinh tm. T déng cudn day stato theo hinh tam gidc. Cudn day stato dudc
noi vdi dién 4p ngudn va qud trinh khdi dong tr dong két thiic.

Ditng ddng co biing cdch &n ndt D. Khi d6, cdc cudn diy ciia congtiactd M. T bi
ngdt va céc ti€p diém chinh ciia né tich cudn day stato ra khoi mang dién.

d) Mach khéi djng djng co thay ddi sé cdp cuc.

H.5.4 gidi thi¢u mach khdi ddng ddng cc khdng déng bd 18ng séc thay 48 hai cip 8¢
do bdng cdch thay ddi s& cip cuc cla cudn diy stato ddu hinh tam gidc sang hinh sao kép. O
mach nidy, sy thay d6i tam gidc sang hinh sao kép s& cho s§ véng quay theo ti s8 1:2
(1500/3000 hodc 750/1500 v/f). nGi cudn diy stato theo hinh tam giic sé cho cip s&
vong quay thip, vi ndi theo hinh sao sé& ¢6 cdp s8 vdng quay cao.

Pé déng djng cd vio mang dién, ta in nit K, congticto M tdc dong vi déng tiép
di€m chinh ciia n6 vio mach dong lec. BE ndi cudn day theo hinh tam gidc, ta n nit
Kr, céng tic 16 Ky tic ddng, déng ti€p diém tm. T & mach déng luc, ddng thai iép
diém td. T clia né & mach cudn diy céng t4c to S md ra, lam nhiém vu khéa lin bing
dién. N&1 mach theo hinh sao thi diing nit &n K,, lam cho cdng tic td S tdc dong, déng
cdc ti€p di€m tm. S § manh dong luc.
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T Hind 5.4: Maeh khoe dony thay doi so CQp o

Céc nit n Ky v2 Ks d8u c6 mét ti€p diém tm va mt 1i€p di€m td 4€ 1am nhié¢m
vu kh6a lin bing cd khi.

Mach nay cdn c6 khd ning thay d8i s§ vOng quay ti¥ cip ndy sang cip khéc. Thi
du: Khi djng cd vdi cdp vén t8c 16n, ta c6 th€ &n mit Ky, 1i€p di€m td ciia n6 & mach
cong tdc td S md, ti€p diém 14 S trong mach cbng tic td T d6ng. Do 46 cong thc to T téc
ddng va ddng co bit ddu quay vdi véin t&c nhd.

2. Mgch khéa ldn 4ng co:

Trong nhiéu rudng hop, cdc ddng cd dién thyc hién nhitng truyén ddng riéng biét, cin
phii khéa 1in vdi nhau vé dién, ticla cdc ddng cd chi khdi ddng theo mét thit 1y nao
d6: mdt chi€c chi 1Am viéc khi chi€c kia nging, hodc 13 chi€c ndy chi 1am viéc khi
chic khia 1am

viéc. A B C
1D 1K ™
] J ' » 2
M3 3 2 oM E 20 2K av| @
3_0",-@;'_.“._2...4
B ™ G

2

™
AT (b)
20 2K

—71

Hinh 8.5: Mach khou ldn déng co.
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Ta x&t mdt vai mach khéa ddng cd dién nhu sau: H.5.5 a 12 sd dd bi€u thi mach
khéa lin giifa 2 dng co D, va B,. ti€p diém tm 1M sdp trong mach 3-4 chi cho phép
déng cd D, khdi déng, khi déng co P 43 khdi dng. Loai khéa 1in ndy thudng gip rén
mdy phay ¢6 xich truyén déng chay dao riéng. BP€ tranh hu héng nhy giy dao, dong co
cta hfp chay dao chi khdi déng khi ddng cd truc chinh lam viéc.

Né&u nht thay ti€p tm. 1M bling ti€p di€m td. 1 M vao mach 3-4, thi d6ng co D,
c6 thé chi khdi ddng khi ddng cd P, ngirng 1am viée

Né&u nhv ciing mét lde ta mudn khdi ddng nhidu déng co véi mét niit dn, ta ding
rdle trung gian nhiéu ti€p di€m Ep theo mach dién nhu & (H5.5b). khi &n ndt K, cudn
diy cia rdle trung gian RTr c6 dién, cdc ti€p di€m tm RTr cla né déng lai, 1am déng
mach tdt cd tm RTr ¢la né déng lai, lam d6ng mach tit ¢d tm RTr chia n6 déng lai, 1am
déng mach tht cd cdc cong tic tg 1M, 2M.... vA nh th€ khdi ddng nhidu ddng cd mot
lic. N€u mudn difng tit cd cdc dbng cd cling mdt lic, ta &n ndt ditng D, nhung né€u ditn
hodic d6ng tirng déng co riéng bigt, ta &n cdc nit ditng 1D, 2D, hodc 1K, 2K.. Mach
dién nay thudng dong trén cdc dudng diy ny déng.

3. Mach ddo chiéu 40ng co

Péo chi€u ddng cd dién khdng ddng bd ba pha thudng ding cdc mach nhu sau:
H.5.6a: gidi thi€u mach dién ddo chidu d6ng cd dién bing 2 cHngtictd: cong tic to

hanh trinh thugn T va céng tfc o hanh trinh nghjch N (n€u cdn rdle nhidt thl ding khai
dng tix.)
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Hinh 5.6: Myeh ddo
chiidu déng co.

Né€u 2 cbng tic td T va N khdi dong cling mét lic, cdc ti€p di€m tm. Cda ching
& mach twrong @ng. Khi &n nit 1K, mach ciia cudn day cong tdc to T, déng nhung ddng
thési ndt 1K lai ngit mach clia ¢bng tfc td N, céc tiép diém chinh tm. T & mach déng luc
déng, stato cla déng cd dién B duge ndi v6i mang dién, ddng cd quay theo chiu thudn.
N€u &n nit 2K, céng tfc td hanh trinh nghich N duge déng mach, va céng tic td T bi
ngit mach, cic ti€p di€m tm. N déng, ddng cd dién quay theo chidu nguge lai. n€u nhu
ciing mdt hic &n mit 1K va 2K, cdc ti€p di€m td cha ching cing Iic ngdt mach cia
cudn diy cong tdc to T va N, cd 2 d€u khéng tic ddng.

Ditng d6ng cd bidng cdch &n nit ditng D, ti€p diém td cla né ngit mach cia it
cé cdc cudn diy cbng tic td.

Pdo chi€u ddng cd bling 2 cdng tic td v8i viéc khéa 14n bling nit &n nhu trén
khong ddm bio vigée ngin ngira ngdn mach trong moi trudng hgp, thi du nhy do bi ket
ho#c bi dinh, tdc ti€p di€m chinh cla cong tic td N, hoic ti€p diém td cha nidt §n 1K
khéng tdch ra, hodc tich ra chim, ng4n mach s& x4y trong mach déng lue, vi cong tic
té T déng, khi d6ng ti€p di€m tm cia nit &n 1K.

H.5.6b: 1a mach ddo chi€u c6 khéa 14n biing dién d€ dim bido cho 2 cong tic to
T vd N khong th€ khdi déng cing mét Idc nhd 2 ti€p di€m td T va N. khi &n nit 1K,
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mach cudn diy céng tic td déng, cdc di€ém tm. T & mach dong lyc (H.5.6a) va tiép
diém ty duy tri 14p song song véi nit &n 1K déng, ti€p diém «d T & mach cudn day cong
tdc td N md. Do d6, n€u mach cila cdng tdc td T d6ng, thi khi &n nit 2K, cong tic to N
vin khong tdc djng. PE ddo chiéu, cdn phdi &n nit D, sau d6 &n nit 2K.

H.5.6¢: 13 sd d6 mach d3o chidu khéa 14n bling dién-cd va chi ¢6 thé thic hién
ddo chiu sau khi &n nit D. khi &n 2 nit 1K va 2K cdng mot ldc, khong c6 cong tic to
nao khdi ddng (giéng nhu mach & H.5.6a).

4. Mach diéu chinh:

Ngoai nhitng sd dd khdi dong dong cd dién d€ lam viéc vdi ch& b dai han
(H.5.1b), trén mdy cHt kim loai nhiéu khi chi cAn cho d6ng cd lam viée trong thdi gian
ngén, d€ dong mdt lugng nhd cda ban mdy khi didu chinh. Trong trudng hgp nay, chi
ciin &n nit khdi déng K rdi budng ra, khéng cdn nit dirng D, ciing nhy ti€p di€m w duy
trl 14p song song v@i nuit khdi dong.

Sd d6 mach didu chinh lugng di ddng loai ndy dudgc biéu thi trén (H.5.7a).

Trong trudng hgp dong cd cdn 1am viéc & ch€ 44 dai han va § ch& d6 didu chinh,
ta ding mach dién & (H.5.7b). Khi &n niit K, ddm bdo ch&€ d6 1am viéc dii han. Khi &n
nit D, ti€p di€m tm ciia né s& déng mach cudn diy cong tic to M va ti&p diém td clia
né ngdt mach tyf duy trl ciia cong tic to.

A s By Cf
YERRE - | K ZM (a)
D 1K M
-|—-~5I'7>—-p--€‘$ Z
-L-—qu»#qL (b)
B‘ Lo o
O D K RTr &
I RTr
3] M )
-

Hinh 5.7: Mach didu chinh luyng di dong.

Nhugc di€m ciia mach nay 1a kha ning nhi chim cia cla ti€p diém cong tic 9, vi khi
budng niit dn B, ti€p diém td ciia n6 cdo thé d6ng sdm hon 13 tiép di€m ty duy tri M
nha ra, va nhu th€ ddng co dién lai ti€p tuc quay.
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Bé€ khdc phuc nhuge di€ém ndy tra ding mach role trung gian RTr nhu & hinh c.
mach ndy 1am viéc 6n dinh khéng tdy thudc vio thdi gian nha ciia cong tic to.

B¢ dong cd lam viéc dai han, cdn n ndt K dé déng mach role trung gian RTr.

Mot ti€p di€m tm clia n6 14p song song vdi nit &n K lam chiic ning te duy tri role trung

gian, vd mot ti€p diém tm khdc 1dp trong mach cudn diy cong tic to M s& déng mach
cOng tdc td, khdi dong dong cd. PE thyc hién chuyén dong diéu chinh, ta &n nit P.

5. Mach him d§ng cd dién xoay chiéu.
a. Mach him dfng niing

Him dfng ndng cd dién khdong ddng bd ba pha c¢6 th€ dung ngudn dién mot
chiéu riéng biét, hodc ding b6 chinh lutu nhu & (H.1.5). Dudi diy ta xét mach ham déng
ning ding ngudn dién médt chiéu riéng biét (H.5.8).

Khi &n nit K, céng tic td M quay nhu  mach khdi ddng binh thudng. Cung ldc,
role him dong ning RHd, nhung mach dién mét chiéu ciling téc ddng, va déng tiép
di€m TM, md chim RHd ctia né & mach cong tdc td him dong nang HD, nhung mach
ndy van chua déng, vi c6 1i€p di€m kho4 14n td. M dang md, khi &n nit ditng D, mach
cong tdctd M bi ngdt, ti€p diém td. M & mach congtictd HP déng, 1am cong tictd him
dong ning HP tic ddng, cdc ti€p di€m tm. Hd ciia né dbng, ndi lién cudng diy stato
cia déng cd B v8i ngudn dién mot chiéu, qua dién trd han ché€ ddng dién R. khi
céngtictd M bi ngdt, ddng thdi n6 ciing ngdt mach cda rdle RHd (giita diém 1-2), nhung
ti€p di€m tm md chim clia né ¢ trong mach congticto Hd chi md ra sau mot thasi gian
nhit dinh. Thdi gian nay 16n hon thisi gian him mot it, vA dude chi dinh trén rdle RHd.
Khi ti€o di€ém tm mé& chdm RHd m3 congt{cts Hd bi ndgt, cdc ti€p diém tm. Hd ctia n6
trong mach dién mdt chiéu md ra, toan bd hé théng trd v& trang thai ban diu.

b. Mach him nguge khéng ddo chiéu

Phuong phdp hdm ngugc phod bién trén mdy cit kim loai 1a viéc dung rdle vin
tdc., (H.5.9) gidi thi¢u sd 46 mach him nguge khdng dao chiéu dong cd khong déng bd
ba pha ding rdle vén t8c.

H.5.9a : Khi dn mit khdi dong K, mach coticto M d6ng va dong cd P khdi dong.
Ti€p di€m khod 1dn td. M & mach céngticto ham nguge Hn md. Ti€p diém cda rolr véan
téc RV md cho dén khi dong cd dat d€n vén t8c cdn thi€t d€ tao nén sdc dién dong ddy
chc ti€p di€m; hic d6 ti€p di€ém RV trong mach congtictd Hn déng lao, nhung
congtictd Hn chua khdi dong, vi ti€p diém td M dang md. Pay 13 trang thdi lam viéc
cla mdy.

Khi 4n niit ditng D, congtictd Hn déng lai, ngdt ddéng co dién khdi mang dién,
cing liic ti€p di€m td trong mach c6ng tic td Hn déng lai, vi ti&p diém tm ciia rd le van
tdc RV did d6ng, nén cHngtictd Hn khéi dong, cdc ti€p di€m chinh cta n6 ddu dong cd
gidm d€n mi¥c nhit dinh (thudng khodng 100+200v/f), ti€p diém cila rdte vin t8c
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Rvnhé ra, ngdt mach clia cudén diy congtictd Hn, ddng co bi ngﬁl khdi mang dién va
dirng lai.

Khi diéu chinh diing rote trong khodn thdi gian tl thai diém md ti€p diém role

RV dén thdi di€m ngdt ddong dién him bling céngtictd Hn, s§ vong quay cha dbng cd

‘cén phéi gidm xudng biing 0; n€u khdng ddng co s& quay ngudc lai, va ¢6 thé giy nén

sy ¢8. Sau khi ngit mach cdntdcto Hn, hé thong him nguge c6 thé 1am lai chu ky 1am
vige.

Piéu kién lam viéc clia congtictd him nguge Hn niing hon cdngtictd M, vi né
phai déng vd md& mach déng lvc cha ddong co khi ¢cé6 dong dién 16n, do d6, cin phai
chon c6ngticts Hn 16n hon cdngtictd M. mémen him va dong dién cla déng cd ¢6 thé
thé gidm nhd dién trd R 14p trong macgh congticts ham.

Trong mdt s8 trudng hgp nhu diéu chinh mim cidp, vdu kep hay cang day dai, c6
thé quay rbto ciia ddng cd biing tay. Trong trudng hop nay, ti€p diém cia rdle vin 16¢
c6 thé€ bj déng, 1am cho ddng co khdi ddng theo nguge chiéu lai. P& ngin ngita hién
twong trén, ta diin mach theo sd d8 (11.5.9b)

(J mach nay ta ding thém rdle trung gian RTr. Cing véi ti€p diém tm cta vin
8¢ RV, né chi tic ddng khi cdngtictd M di déng. Cong tictd him nguge Hn chi tdc
ddng khi role RTr d6ng.

Né&u dong cd khéng lam viéc, role HTr khdng thé d6ng va céngtictd ham Hn
ciing khdng th€ tdc ddng, ngay cd khi ti€p di€m rdle van t8c RV déng. Do d6, quay rdto
ctia dong cd bling tay khong giy nén nguy hiém.

¢. Mach hiim ngugc ddo chhiéu

Mach him nguge dédo chiéu cla déng ¢d khong déng bd ba pha vdi viéc dung
role vin tdc dudce thé hién & (H.5.10).

Ta ky hiéu cdc ti€p di€m d va tm clia role vin tdc RV khi déng va md & hanh
trinh thudn 14 RV, va & hanh trinh nghich 1a RV,; niit khdi déng thuin ka K, va khdi
déng nghich 13 K,,.

Khi dn nit K, mach cudn diy céngticid T d6ng, ti€p di€m ctia né ddng c¢d P vao
mang dién va khdi ddng theo chiéu thuin. Ti€p di€m khod 1in td. T va 1i&p diém td cia
rdle RV, & trong mach cudn ddy cOngtdctd T ldc ndy ndy ra, ddm bdo hai cngticts T
va N khéng thé khdi déng cing mot lic. Sau khi déng co khdi dong, ti&p diém tm RV,
déng lai va chd dong mach congtdctd ddo chiéu N. ddy 13 trang thdi dang 1am viéc cia
may.

Khi &n nit ditng D, cdngtdcts T nha, tiép di€m td cda né & trong mach congtdcta
N tic dong nhd dong dién qua mach 1-RV-2-T-3, d6ng cédc tiép di€m chinh cta né &
mach dfng luc. Lam dng co quay ngugc chi€u, bi him nhanh. Khi s& véng vay cia
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doéng cd gidm xudn gin bing 0, ti€p di€m tm. RV | cdu rdle vin tdc md, nght mach ciia
cudn ddy congtictd N va ddng cd P bj tdch ra khdi mach dién. Ti€p diém td RV, ngin
ngira su tdc ddng tr phdt cla congticto N.

Khi &n nit khdi ddng nghich K, hé thdng s& quay ngudc va qué trinh lam viéc
‘tuong ty nhu trén, nhu congtictd T s& d6ng vai trd congtictd ham, con cic ti€p diém
RV, cla rdle van tc s& diéu khién qu4 trinh him.

Trong trudng hgp cdn quay réto clia déng cd bing tay, tic 1a khi tiép diém tm
cla role vén t8c ¢6 khad ning déng, ta ding mach him ngudc ¢6 dido chidu déng cd nhu
3 hinh (b). trong trudng hgp nay, ta ding rdle trung gian lAm nhiém vy khod 1in, tic 12
cOngtictd him ngude N chi ¢ thé tdc ddng role trung gian tudng wng déng.

O day, cdc ti€p di€m cda role van tdc RV duge mic ndi ti€p vdi di€m tm cia
rdle trung gian 1 RTr, 2RTr va cdc ti€p di€m khod 1in clia cOngtictd, nén roele vén tdc
chi c6 thé déng sau khi cac congtictd tic ddng. Do d6, quay réto clia ddng co trén tay
khong din d€n viéc d6ng mach déng cd.

d. Mach him dién

Ham bing dién — cd thudng diing 13 phanh di&n ti¥. Ta ¢6 thé ding mach him
khi ngAt mach nam chim cGa phanh him d6ng cd (xem H.1.6). Mach him ¢6 nhiéu wu
di€m hdn khi mach dién clia nam chdm déng, phanh him ddng cd. Phuong phip nay
dugic thye hién véi mach dién nhu sau (H.5.11):

Khi 4n nit K, ddng co P khdi déng. Khi &n nit D, vita ngft mach céngtictd M,
dbng thdi lai d6ng mach congticto him H. Congtictd him H tdc déng, tiép diém chinh
n6é dong mach dign ciia nam chdm Nc. Nam chim tdc ddng, kéo ma phanh ép sat truc.
Sau khi budng niit D, @dng co dugc nhi phanh. Toan bg hé thdng (rd vé trang théi trude
khi khdi déng

6. Mach khéi déng c¢ dién mét chidu

Pé& han ch€ dong dién khdi dong, trong mach khdi dong dong cd dién mdt chiéu,
cdn phii diing cdc thi€t bi diéu khién khic nhau d€ ddm bao tudn tu loai trit cdc dién
trd khdi ddng. Thit tif tdc ddng ciia cdc khi cu nay phy thudc vao su thay di cac théng
s& trong qud trinh khdi ddng nhu diép 4p, dong dién, thdi gian. Dua trén cd sd cdc
théng sd ndy, ta c¢6 th€ phan mach khdi ddéng cd dién mdt chidu thanh cédc loai nhu sau:

a. Mach khdi déng theo diép dp

Phuong phap khdi ddng nay dya trén cd s3 tiing dién 4p cia phin @ng déng cd
vdi viéc ting van t6c. Sd dd clia mach nay nhu san (H.5.12):

Trong mach clia djng cd dién mot chiéu P ¢é 14p dién rd khdi dong gdm hai
phin R, va R, & mdi phin dién 3, 1{p song song cic ti€p di€m tm cia congtictd gia
t6c 1G va 2G. cdc congticts nay 1{p trén hai ddu ndi ciia déng co.
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Khi khdi ddng, véin t&c ddng cd ting ddn 1am ting dién 4p wén diu ndi cha phin
itng. Khi dién 4p phén dng dat d€n 30+35% dién 4p dinh mitc, coHngiictd 1 G tac ddng,
d6ng ti€p diém tm. 1G, loai phdn dién trd R, ra khdi mach. Péng cd ti€p tuc ting tdc,
dién dp ting, va khi dat d€n (65+70%) Uy, congticto 2G tdc dong, déng ti€p tm 2G. khi
dé ddng co duge dic dudi todn bd dién dp cla mang dién va ting t8¢ din d&n s6 vong

-quay dinh mdc. Qud trinh khdi ddng dén day két thiic. Cudc diy K 1a cufn diy kich
thich song song ctia déng so dién mét chiéu,

b. Mach khdi djng theo dong dién

Phuong phdp khdi ddéng nay dya trén cd s3 tahy d8i dong dién phan dng ddng cd,
d€ déng céc ti€p di€m 1dp song song vdi cdc phin clia dién trd khdi dong. Trong trudng
hgp nay, ngudi ta ding congtictd thit ty hoic rdle dong dién.

Trong mach cia phin dng ddng cd B, 14p dién trd khéi ddng gdmd hai phin
R|,R; va hai congtictd thit ty 1 Tt vA 2 Tt. Céngtictd ndy ¢6 hai cudn diy: cudn day
déng ti€p di€p chinh 1 Tty va cufn diy duy tri 1Tty ddg ngin trd ciéc déng ti€p di€m
chinh khi dong di€n khdéi d6ng 16n.

Trong thdi di€m bAt ddu khdi dong, dong dién khdi ddng chay qua cilia hai cudn
diy ctia congticts 1Tt. Liic ndy, cudn diy duy tri ti€p di€m chih 1Tty duy tri trang thii
md clia ti€p diém. Vin tdc clia ddng cd ting din, thi dong dién khdi déng ciling gidm
dan, va khi gidm d€n wri s8 déng, cuén diy 1 Tty thing lyc duy trl cudn diy, lam
congticto 2 Tt tdc ddng. Khi d6 ti€p di€m tm 1Tt déng; va nhu th&, hai cudn diy 2Tt
va 2Tty clia congtdctd 2Tt ciing duge déng mach. Vin t6c dong cd ti€p tuc ting, va
dong dién khdi ddng ti€p tyc gidm cho d€n n trj s§ déng cha cudn diy 2Tty 1am cho
lam cho céngtécto 2Tt tdc dong, d6éng ti€o di€m tm 2Tt lai. Liic nady toan bd dién trd
khdi déng bi loai ra khoi mach khdi ddng.

H.5.13:\b: 14 so d6 mach khdi ddng cd dié¢n mot chiéu kich thich song song dang
rdle dong dién.

Trong machphin cing co 14p hai phin dién rd khdi déng Ry, Ry va cudn diy
role dong dién IRD. khi khdi dong, ddng cd, role 1RD tic ddng vi md ti€p di€m td,
IRD cti né trong mach cufn diy congtdcto gia gc 1G sdm hon khi céHngtdctd nay cé
thé tic ddng. Do 46, ddng cd dién duge bic ddu khdi ddng toan bd dién trd 1p trong
phin dng. V@i sy ting tSc clia dong co, ddng dién khdi d6ng gidmm va khi dat d&€n tri
s& dong dien nhd, rdle 1RD nhd ra, ti€p diém td 1RD cita né déng lai, cHngtictd 1G tdc
déng. Khi do, ti€p di€m tm 1G 1p song song vdi dién trd khdi déng d6ng lai, loai phén
dién ud R, cling nhu cudn diy role 1RD ra khéi mach khdi déng dong dién phin tng
d6ng lai bit diu tAng 1&n,

Khi congtictd 1G tdc ddng, mach ciia cudn diy role 2DR ciing déng lai,role 2DR
tdc déng, md ti€p di€m td 2DR ciia né trong mach cudn diy céngtdctd gid gdc 2G sém
hon khi congtictd ndy cé thé tic déng. Bong cd ting din vin 8¢, dong dién phin fng
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lai gidm dén tri s8 nha role 2DR, ti€p di€m td 2DR lai déng, chngtictd 2G tic ddng.
Pong ti€p di€m tm 2G, loai toan b dién trd khdi déng ra khéi mach khdi dong.

¢. Mach khéi djng theo th¥i gian

Loai mach khdi dfng nay duge dung rong rdi nhdt trén mdy cft kim loai, vl né
“1am viéc 8n dinh, dao ddng 4p ngudn va nung néng cudn diy role khéng inh hudng
d&€n qué trinh ting t&c clia ddng co.

O mach nay, viéc loai cdc phdn dién trd ra khdi mach khdi déng dude thye hién
sau titng khodng thdi gian nhét dinh nhd cdc congticto thdng thudng, k&t hop vdi role
thdfi gian, hoic nhd cdc cdngtictd dic biét ma bin thdn né ciing déng vai trd cha tdle
thdi gian.

H.5.14: Gidi thi¢u mach khdi dfng ca dién mdt chiéu kich thich song song diing
cdc cOng tdc thong thuding va rolr thdi gian.

Mach nay dinghai rdle thei gian dig¢n tit I1RT va 2RT dé diéu khién céngticto
gia td¢ 1G va 2G. khi d&ng cdu dao Cd, dong dién chay qua cudn day role thisi gian
IRt, phidn Gng d6ng cd P va hai diu phin dién trd khdi dong R,, R,. Vi dién trd clia
cufn diy rdle 1RT 18n, nén dong dién tron mach nay rit nhd, khéng 1am khdi déng cd.
Rdle 1RT déng, ti€p di€m td md chim cia né & mach cudn diy congticts 1G md.
Dong dién ré& vao cudn diy role 2RT nhd d€n mic khong 1am role tic déng.

Khi 4n nit khéi dong K, congtictd mdt chiéu M tic dong, déng i€p di€m tm clia
né trong mach phdn ng d6éng cd, dong dién khdi déng ting 1&n gid tri dinh mitc aé
khdi dgng doéng cd. Mot phdn dong dién khdi ddng chay qua cudn day rdle 2Rt, lam
rdle nay tdc dong, md ti€p di€m td md cham ciia né trong mach cudn day congtictd 2G

Cing lic véi vigc déng 1i€p diém tm. M trong mach phin dng ddng cd, cudn diy
rdle1RT bi ngdn mach. Sau thdi gian nhét dinh phu thudc vao tri 58 diéu chinh, dong
dién chay qua cudn diy role gidm dé€n mitc d6 khéng dit A€ duy tri trang th4i hit phin
dng, role 1RT nhr ra, lam déng ti€p di€m td d6 & mach congticto 1G. khi d6, congtictd
1G tic ddng, d6ng ti€p di€m td cha né 1dp song song véi R, va ddng thdi ciing déng
ngdn mach cudn diy ciia role 2RT. T thdng clia cudn diy role ndy gidm din, va sau
mét thyi gian nhit dinh rdle 2RT nhd, déng ti€p di€m td clia né trong mach codngtictg
2G. Congtictd 2G tdc dong, déng ti€p di€m tm 2G cha né 14p song song v8i R, . Toin
bd dién trd khdi dfng bi loai khdi mach khdi ddng. Qud trinh khdi dong clia dong co
k€t thic.

Cudn day kich thich K duge 14p song song v6i dién trd R nim bdo vé su cich
dién cia cudn diy khi mach khich thich bi ddt. Pién trd nay thudng 18y 18n gip 4+5 lin
dién urd cia cudn diy kich thich.
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7. Mach him djng co dién mjt chiéu

Sd 46 mach him dong co ning ddng cd di¢n mot chiéu kich thic song song dugc
trinh bay & (H.5.15):

Mach him nay khéng dio chiéu. Pién trd him R dugc 14p sogn song v8i phdn
cing cha dong co B. Khdi ddng dugc ti€n hanh binh thudng véi viéc dn nit khdi déng
K. khi him, &n nit ditng D, ti€p di€m tm M rén mach phdn @ng ngit ddng cd ra khoi
mach di¢n trd him R. ddng co B bit didu chuyén sang lam viéc theo ché d6 mdy phit,
dong dién phin ng ddo chiéu, mémen ham xuit hién lam dong ¢d bl ngirng nhanh.

53MACHBAO VE

Ngoai vi¢c ding cdu chi d€ phdng ngdn mach va role nhiét d€ phong qua tii nhu
da thé hién trong mét s& mach & trén, trong hé théng dién cla may céng cu con ding
mot s6 mach bdo vé nhu sau:

1. Mach ngiit pha

D& bido vé dong cd khdéng ddng bé khdi phdi lam viéc vdi mot pha, ngudi (a
thudng ding role ngdt pha (ki€u POY) cling vé8i role nhiét. Role ngdt phala loai rdle
trung gian ddc bi¢t cé ba cudn diy nhu nhau 1&p trén 16i tir. S d6 14p loai role nay
dudc thé hién nhu sau (H.5.16)

Trong thdi gian déng cd dién lam vigc mdt chi€u, dong dién khéng chay qua cdc
cudn diy clia rdle ngdt pha POY, vi cdc cudn diay niy Idp song song vdi cdu chi C.
Trudng hgp mdt trong cdc clu chi nay bi chdy, dong dién s& qua cudn diy tuong ung,
rdle POV tdc dong, ti€p diém td ciia né md, ngdt mach cOongtictd M va do d6, cit dong
cd ra khoi mang dién.

2. Mach phong cham dat

Trong mach diéu khién, ciing nhu trong mach dién ciia phin xudng déu cé kha
nig bi ndi dit. Trong truding hgp nay, congtictd khdi ddéng ddng cd cé thé bj tic d6ng
mt cach ur phdt qua mach phy ndi dat (dudng didt nét trong HS5.17).

Ngoai ra, mach di€u khién duge ndi tryc ti€p vao mang dién cdn ¢6 nhude diém
nita 1a d& gdy nguy hiém bi dién giat. Vi thé€, ki€u 14p ndy chi ding trong trudng hdp
mach did¢u khi€n qué don gian, hodc trong trudng hdp c¢6 kha ning bi ndi ddt clia mach
di¢n, bi cham mat vao thin mdy clia khi cu dién, vi cdc hu hdng khédc ¢é xdc suit nho.

Mach diéu khién thuong dude néi vdi mang di¢én qua bién 4p (H.5.17b). Pién ip
cung cdp cho mach dién diéu khién thudng dydc ha xudng 127V. Véi dién Ap nay, khi
diéu chinh, sit dung cdc trang bj dién it nguy hi€m hon. Ngoai ra, vi mach diéu khién
trén cudn thit cip ciia di€m nao dp, khong ndi lién v& di€n véi mach dién phin xudng,
nén n&u ¢6 cham dit 8 mot diém nao dé trong mach didu khién, ciing khong giy nén
khdéi ddng ty phat.
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Pé€ ki€m tra sy cham d4t, trong mach didu khién dyoc 14p thém mach bio higu
c6 sd dd nhu (H.5.12¢). trong mach nay, dung hai d&n tin hiéu nhit nhau: 1Dt va 2Bt
mit nGi ti€p v6i hai dién trd phy R nhu nhau, G diéu kién lam viéc binh thudng, hai
dén cling sdng 18 md nhu nhau, N€u nhy day din (1) bj cham d4t, dén 1Bt tft ( vi bi
ngin mach qua dat), trong khi d6, d&n 2Bt sing té 1én (vi ¢6 dién Ap 1dn han). Khi

~diy(2) cham d4t, d&n 2 Bt lai tft.

3. Mach bdo vé trang thdi O

Bin thin mach diéu khi€n ding niit £n cé ti€p diém tir duy tri d3 tao nén mach
bdo v§ trang thdi O (xem phén mach khdi ddng truc ti€p ddng cd dién xoay chidu).
Trong trudng hgp chuyén ddng nhidu déng cd, hodc mach diéu khién phic tap, nhidu
khi cdn xoay, bd d8i ndi hodc cdc khi cy didu khi€n bling tay khdc, va nhi thé, né di
mit dic tinh bdo vé trang thdiO. Cin ding role trung gian theo sd 48 nhu sau (H.5.18);

H.5.18a: Gidi thigu sd dd mach bdo v¢ trang thdi O ctia bd d8i ndi PN va cong
tic xoay Cx trudc khi cho mdy lam viéc, cn &n niit chufn bi khdi ddng Ke, rdle trung
gian RTr tdc ddng. Liic ti€p di€ém tm RTr d6ng lai, dén tin hiéu Bt sing 1&n, bdo hiéu
tdt cd céc ti€p di€m cda bd d8i nbi, cdng tic xoay, cdc cudn day clia congticty déu dic
dudi dién d4p. N&u vi 1§ do gi d6 di¢n &p mit, hodc dién 4p gidn d€n mic 46 khéng cho
phép mitc d§ khdng cho phép, rdle mang trung gian RTr nah, ti€p di€m um chia né ciing
nhd ra, ngdt phin dudi cla so dd ra khéi mang dién. Mudn khdi dong lai, chi c6 thé
ti€n hanh sua khi &n nit Kc.

H.5.18b: 14 so d6 mach bdo vé trang thdi O cia by ddi mdi & so dd ndy, mach
clia rdle trung gian RTr duge déng, nhd ti€p diém Pnl cla by d8i ndi khi d6 & vi tri
trung gian. O vj trf nay, céc 1i€p diém Bn, va Pn; md. Khi quay b ddi ndi sang bat ky
vi tri lam viec nao, cdc ti€p di€m ty duy tri cia né. N€u dién 4p bi m&t hodc bi gidm
dé€n gi4 tri cho bd ddi n81 vé vi tri trung gian.

5.4 MACH KHONG CHE HANH TRINH

Khéng ch€ hanh trinh 14 nhiém vu ph8 bi&n trong may cdt kim loai, né bao gém
vig¢c han ch€ hanh trinh, thyc hién tudn ty cdc hanh trinh vv.. 4€ thyc hién céc nhiém
vu trén, thing thudng ngudi ta thuting ding cdc cong tic hanh tri b8 tri rén vi dao cia
cic b phin di déng clia mdy. Dudi diy ta xét mdt s& mach khéng ch€ hanh trinh

thudng gip phin di ddng clia mdy. Dudi diy ta xét mdt s6 mach khéng ch€ hinh trinh
thuding gip.

1. Mach han ch& hanh trinh

P& han ch€ hanh trinh cia mdt cd ciu chuyén d6ng & mot vi tri nhit dinh, ngudi
ta diing c6ng t{c hanh trinh nhu trong nhitng trudng hgp sau day (H.5.19):

Hinh (a) 1a so 46 han ch& hanh trinh clia ban mdy B. Sau khi &n nit khdi dong,
ban may di dong tit vi tri 1 d€n vj tri 2 va ditng lai & d6. BE thire hién chic ning nay, &
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vi trf 2 ta diic cOng tdc cOng hanh trinh CH. Sd 48 mach dién ciia né duge thé hién &
hinh (b). Ti€p di€m td cla céng tdc hanh trinh cé chde ning nhu ndt ditng “D" & cdc
mang trudc. Ti€p di€m nay s& md, khi vAu 1l clia ban mdy d@ 1&n cdng tic hanh trinh
CH,

Pé€ ngin ngita khi ning céng tfc hanh trinh CH bi hdng, bin mdy s& chay ra
ngodi s&ng trugt, ta cin dit thém cdng tfc cudi hanh trl CC & vj tri 3 (tdc nhién ti€p
di€m td CC ciing m4t ndi ti€p vdi ti€p di€m CH 3 trong mach diéu khién).

Né&u nhu co c{u mdy cln phdi ding lai sau khi d3 quay mét géc a, thi vi tri clia
viu 1 va cOng t{c hanh trinh CH cén b8 tf nhu & hinh (¢). n&€u gée 16n hon 360° , thi
diing céng tic hanh trinh ki€u nhu & hinh (d). N&u cfu cln didu khién quay thing (1)
c6 14p cdc cam (2) qua b truyén ddng c6 ti s& truyén i, Khi thing quay cam (2) s& d6ng
cic ti‘p diém (3) theo thit af ducgc diéu chinh.

2. Mach hanh trinh ty dfng

P& nr 46ng ho4 cdc chu trinh 1am viéc, hanh trinh cla cdc bd phin mdy cin dugc
ty ddng thay d8i theo nhitng tudn tr nhit dinh, nhd sit dung céc ¢dng t4t hanh trinh. Cic
mach hanh trinh ty ddng &y c6 rit nhidu dnag khéc nhau tuy thudc vao céc chu trinh
1Am viéc.

Ta xét vai mach thyc hién cdc chu trinh 1adm viéc nhu & (H.5.20).

H.5.20a: thé hién cdc bd phdn mdy cin thyc hién mot chu trinh 1am viéc nhu: sau
khi &n nit khdi d6ng, ban mdy A di déng ¥ vj trf 1 4€n vj trf 2, sau d6 ban mdy B di
dong ti vi trf 3 d€n vi trf 4; k€ ti€p ban miy A tiY vi trf 2 trd v& 1, va cufi cing ban
méy B tX vj trf 4 trd v& 3. Ta th€ hién chu trinh 1am viéc trén mot cdch tém tfc nhu sau:

1-2,3-4,2-1,4-3

Pé gidi quy&t nhiém vy ndy, ta dang b&n céng tfc hanh trinh 1CH, 2Ch, 3CH,
4CH ki€u nit &n, @4t twong dng voi cdc vj trf 1.2.3.4. cdc vdu tf 14p trén ban mdy s& tdc
ddng védc nit &n, khi né di ddng d€n cdc cOng tic hianh trinh tuong Gng.

H.5.20b: 1a mach kh8ng ch€ tif d6ng chu trinh 1am viéc ndi trén. Khi &n ndt khdi
ddng K, congticto 1T, tdc ddng d6ng mach ddng co B; v né bit didu di ddng bin may
B tir vi vé& phia truSc. Ti€p di€m tm 1T trong mach 2a (& trén hang 2 va cdt a) tyf suy trl
mach dién, cho phép budng niit khdi ddéng K. khi vdu fl cdu ban mdy A &n 1én cdng tic
hanh trinh, 2CH, tiéu diém td cla n6 ngét mach cOngticto 2T, 1am ditng ban mdy A va
di ddng ban mdy B vé€ phfa trudc. Khi ban may B dé&n vi trf 4, va &n niit cdng tic hanh
trinh 4CH, ti€p di€m td cda né ngdt mach cOngtictd 2T tiép difm td déng mach
cObngticto ddo chiu 1N, ddng co P, khdi ddng, dua ban may A di nguce lai. Khi d6 dén
vj tril, v&u ti s& tdc ddng nit &n cOng tfc hanh trinh 1CH, ti€p di€m td clda né ngdt
mach congticts 1N, ti€p di€m tm d6ng mach cdng tic to d8i chidu 2N, ddng cd B, quay
ngugc lai va dua ban tay may B trd vé& vj trf ban ddu. Khi d6 v€ d€n vj tri 3, 11 16n cdng
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tdc hanh trinh 3CH, ti€p di€m td 3CH ngit mach cOngticto 2N, ddng co P, dimg lai,
chu trinh lam viéc di dugc thyc hién. Mubn lip lai chu ky méi, ta phai &n n6t khdi
dong K.

Céc ti€p di€m td 1T, 1N va 2T, 2N Mip trong cdc mach cudn diy cbngtictd ding

d€ kho4 )in, d& phong kha ning cdc cOngticto thyc hién hanh trinh thudn va hanh trinh
nghich khdi dng ciing mft lic.

DéE dé theo ddi qué trinh 1Am viéc clia mét mach hanh trinh tr d9n, ta phin so 48
mach thanh cdc c¢6t k¢ hi¢u biing céc chit a,b,c.. va cdc hang ky hiéu biing céc s§
1,2,3..V6i k¢ hiéu trén, ta c¢6 th€ vi€t duge mach dién ciia nit K 1a: labed. Tuong ty nhut
thé, ta 14p bing hanh trinh ty ddng nhu sau (bdng 5.2):

Ti€p diém d6ng | Mach duge d6ng | Khi cu déng mach | K&t qua khdng ché
mach

la labed 1d Ban mdy A ti€n

2a 2albed 1d Ty duy tri

3a 3albed 3d Ban médy B ti€n

4a 4abed 4d Ban midy A i

5b Sabed 5d Ban mdy B i

Oa Oalbcd 1d Ty ddng 13p lai chu ky

Né&u nhu nhitng b phin méy trén cén thyc hién chu trinh 1Am vigc: 1-2,3-4

21 tde 13, sau khi &n nit khdi ddng, ban mdy A di ddng tir vj tri 1 sang 2’ saud6 ban

T

may B tir 3 sang 4 va cufi cing, ¢a hai ban miy cdng mot lic trd vé vi trf ban diu.
Mach diéu khi€n 4€ thyc hién chu trinh lam viéc ndy dugce trinh may & (H.5.20¢)

Hai mach dién khdi ddng thuin chiéu hai ddng cd P, va P, gi6ng nhu trudng hgp
& s& 48 mach dién (b). khi ban m4y B dé&n vi trf 4, £n nit cOng t{c hanh trinh 4CH, ti&p
di€m td cia n6 ngdt mach congticto 2T, d8ng thdi ti€p di€m tm d6ng hai mach cia

cOngticto LN va 2N, hai d0ng co P, va P, cdng ddo chiéu va dua bin mdy A va B ud
v& vi tri ban d4u.

V1 vén t8c clia mBi ban mdy ¢6 thé€ khdc nhau, nén mi ban mdy ty ding véi
ti€p di€m td cia cOng tic hanh trinh 1CH va 3CH lip trong mach cuén diy cOngtictd
IN va 2N. ti€p di€m tm IN va 2N 14p trong mach 4a va 4a ty duy trl mach dién cda
cdngtictd IN va 2N, khi cOng téc hanh trinh 4CH thdi tdc ddng.

3. Mach di¥ng tgm thei
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Né&u nhu bin mdy B & (H.5.19a) cin di d8ng tir vj trf 2 va cdn luu lai vi trf 2 mot
thoi gian, sau d6 mdi rd v&€ vj tri 1. trong tnfdng hgp ndy, ngodi viéc ding cong téc
hinh trinh 1CH vA 2CH d4t vj tri 1 vA 2, ta cdn thém mbt role thdi gian d€ didu chinh
thtti gian cn luu lai & vj tri 2

Khi §n nit K, d6ng mach cudn diy congtictd T, déng c¢d P khdi dong dua ban
‘mdy t vj trf | 4én 2. O ddy, v&u i cla né &n nit cdng tAc hanh trinh 2Ch. Ti€p diém
td. 2CH cia né ngit mach céngticto T, déng oo ding lai, ddng thdi ti€p di€ém tm 2CH
lai d8ng mach cudn diy rdle thdi gian RT.

Ban mét ditng lai 4 vi tri 2 cho d€n khi ndo rdle thdi gian tdc ddng. Sau th¥i gian
chinh dinh, ti€p di€m tm cla role théi gian RT cla rdle déng, mach cuén diy congticio
N d6ng, d6ng cd quay ngudc chidu va dua ban mdy vé vi trf 1. O ddy, né £n nit cbng
tdc hanh trinh 1CH, 1i€p di€m td, 1CH md, ng&t mach céngticio N, ddng cd dimg lai.

Ti€p di€m tm cla role thdi gian RT cén 14p song song vdi ti€p diém tm, N, vi

trong qué trinh ban may di tit vi tri 2 sang 1, ti€p di€m tm cda c6ng tic hanh trinh 2CH
md, ngdt mach cudn diy role thdi gian RT,

4, Mach dirng chinh xdc

Trong mdy cit kim loai, diic biét 12 miy gia céng chinh x4c cac nhu may khoan
— doa, phay chuyén diing, méy ty ¢4ng v.v.. vln d& dimg chinh x4c ciia cdc cd cfu lam
vide rit quan trong.

Dirng chinh xdc phy thudc vao nhiéu y&u t& nhr:

- Mémen quén tinh clia hé théng tuyén ddng cAng 16n, sai s& difng cang 1dn.
- vén t8c trude khi ditng cang 18n, sai 58 ditng cang 16n

- M6bmen him ting, 46 chinh xdc dirng t&ng.

- Théi gian tdc ddng clia cdc khi cu diu khién gidm, d6 chinh xdc ditng ting.

Ngudi ta diing nhi€u bién ph4p nhim 1Am ting 40 chinh x4c ditng theo bén

hudng trén, trong d6 phudng phip ty d8ng dirng chinh xdc nhd bd ¢8 dinh dién co dé
ting mémen hdm, duge ding phd bi€n trén méy cXt kim loai.

S0 48 va mach dién ditng chinh x4dc dugc th€ hién trén (H.5.22).

Hinh (a) gidi thiéu so 48 vA hinh (b) gi6i thiéu mach didu khi€n diing chinh xdc
bing miy vdi bd ¢& dinh dién — ¢ v cic cbng tic hanh trinh. B ¢& dinh & diy gm
cé chét (1) va 15 (2) dugc hinh thanh trén bd phén di déng (3). Khi 1am viéc binh
thudng, do ti€p 4i€m td cda cbng tic hanh trinh 1CH, mach cudn diy nam chim Nc
déng, rit ch8t (1) ra khdi 18 (2), nén ban mdy (3) dude di déng tu do. Khi k&t thiic hanh
trinh 1dm viée, vfu ti ciu badn mdy &n nit ¢ong tic hanh trinh 1CH, md ti€p di€m td clia
né, nam chim dién Nc bj ngit, chdt (1) cfm vae 18 (2) dudi téc dyng clia loxo (4), ¢§
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dinh ban mdy lai. Khi ch&t (1) vao 18 (2), ddng thdi né cling &n ndt clia cdng tdc hanh
trinh 2CH, ti€p di€m td ca né md ra, ngdt mach cudn dét congtictd M, ddng cd B
dirng lai.

Pé€ dat duge 46 chinh x4c ditng cao hon va trdnh khéi nhitng xung luc qué 16n
khi him véi vén t8c cao, ta can tao nén mot vén 8¢ thip cla bd phin chuyén ddng
trude khi dirng. (H.5.23) gidi thi¢u s¢ d8 mahc ditng chinh xdc ding bd ¢ dinh dién co
va st dung nguyén tic rung

Nguyén 1y 1am viéc ciia by c§ dinh vo khi nhu sau: trén tryc clia dong co ¢6 1{p
hai dia A va B. Ch8t (1) ¢6 th€ c{m vao ring ring ciia dia A d€ c& dinh 50 bd co cdu di
ddng chdt ndy c6 mdi lién hé co khi véi cdng tdc hanh trinh 1CH, va c6 thé di d8ng ra
vaio rinh nhd nam chdm Nc. Khi 1am vi¢c binh thudng do ti€p di€m td cla cOng tic
hanh trinh 2CH d6ng, mach cu¢n diy di¢n nam chdm Nc kin, nam chim Nc tdc dfng
kéo ch6t (1) ra khdi ring cla dia A, nén truc déng cd dugc quay ty do, Ciing ldc véi
viéc chét (1) rit ra khéi rinh, né §n cOng tic hanh trinh 1CH, ti€p di€m tm 1CH déng
lai.

Pong cd P 1am vi¢c khi &n nut khdi dong K. khi hanh trinh lam viéc k€t thic,
vdu U trén bd phin di ddng 4n céng tdc hanh trinh 2CH, ng4t mach nam chdm NC, chét
(1) di ddng sang trdi dudi tdc dung cilia 1d X0, va ¢§ dinh trong ring dia A, khi dfa A dén
v trf ttong dng. Khi d6, ti€p di€m 1CH m3 ra, ddng co P bj ngit dién va bd him dién
ti¥ H g6p phédn k&t thic nhanh qué trinh him.

Chét (1) ti€n hanh qué trinh ddng mdy khi cd cdu cdn dang di ddng vdi vén t8c
kh4 cao. d€ tranh nhitng xung lyc 16n, ring cia dia A budc phii 1am kh4 rong. Do d6,
khi chét (1)vdo ring A, truc ddng co cdn ti€p tyc quay thém mdt doan dudng tudng ¥ng
vdi géc a gilta ring dia A va B. Trén doan ndy, vin t6c c4n gidm xulng, va sau d6 chot
(3) s& vao ring cla dia B. ring ndy c6 chidu rdng twong tng v6i kich thudét chét (3) aé
thyc hién ditng chinh xéc.

P& dimg chinh x4c, ta ding thém mot may phat t8c Fy 1{p trén truc d6ng cd va
hai rdle 1RTr va 2RTr. Hai role 1RTr va 2RTr 12 khéu tao rung trong mach dién.

Khi ch8t (1) vdo ring dia A, ddng thdi cudn diy congticto T cling bi ngdt, ti€p
diém td. T trong mach cudn diy role tdc dong nhanh 1RTr 14p nbi ti€o vao céc cyc cla
m4y phét t8c Fy d6ng lai, rale 1RTr tic 46ng. Ti€p di€m tm role. 1RTr trong mach giita
2 di€ém 1-2 d6ng lai, role IRTr tic ddng. Ti€p di€m tm role. 2RTr trong mach 3-4 ng4t
mach céngticto ddo chiéu. Khi vin tdc cla ddng ¢d gidm d&n mdc dd nhdt dinh, role
IRTr phin hdi, ti€p di€m tm 1RTr m&t dién, mach céngticto N d6ng ddng cd dfu ddo
pha dién 4p va quay ngugc chiu. Khi ddng co dat d€n vin t8c ndo 46, dién 4p clia may
phit t8c F, dat d&€n gi4 tri nhdt dinh, 1Am rdle 1Rty tic ddng, 2RTr ¢6 dién, ti€p di€m td
2RTr clia né md ra, mach cOngticts N bi ngit, ddng cd tdch khdi mang dién, Vin tdc
lai ti€p tyc gidm A&n gid tri ndo 46, mach role 1RTr bj ngdt, cOngtictd N lai tic dong,
dong co lai b4t ddu quay nguge chiéu v..v..Qu4 trinh rung c ti€p tyuc, k&t qua 1a ddng
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¢d ¢6 mPt vin t6c thip, khi di quing dudng twong ng @ va chdt (3) cim vao rinh dia
B, ¢§ dinh mdy & vi tri ndy. Cling ldc ti€p ¢iém cOng tdc hanh trinh 3CH ma ra, ngit
mach cOngtdcto N, qud trinh ditng chinh x4c két thic.

Pé han ch& dong dién khdi ddng va khdi ddng duge ém, ta ding dién trd phu R
14p vao mach ciia stato. Géc 1énh a giita cdc rinh trén hai dfa A vd B cdn duge xdc
dinh cho phd hgp v@i doan dudng cin di ddng tir khi b4t ddu ditng v6i vin tdc thép cho
d€n lic mdy dirng hin lai.

5.5, MACH HAN CHE PHU TAI

Trong mdy cdt kim loai, ngodi viéc han ch€ phy tai & truyén ddng chinh
(nhu khi khdi ddng qué tai), nhi€u lic cing cin thi€t han ch& phu tii & chuyén dong
phu nhu truyén ddng cla x3 ngang m4y phay giudng, mdy bao giudng, truyén ddng
khéa chit cdn mdy khoan, kep chi ti8t & mdy tién ..v..v..Trong cdc chuyén dong trén,
rdt d& sinh qud tdi, thim chf c6 thé gy trang thdi ngdn mach do réto ddng cd bi giir
chit.

Han ch€ phy tdi thudng duge thyc hién theo nguyén tic hanh trinh, nguyén tic
thdi gian, nguyén tfc vén t8c, nguyén tic dong dién, Dudi diy ta 14n Iugt xét cidc mach
han ché phy tdi theo cdc nguyén tdc néi trén.

1, Mach han ché€ phu téi theo hanh trinh
a) Mach kh&ng ch& dfng co kep chdt

Céc dong co ding d€ kep chit thudng 1dm viéc theo chu trinh nhu sau: khdi
ddng, ¢i€t ddn cd clu kep chat, phy tdi ddng cd ting ddn, ditng ddng cd khi kep xong.
Khi thdo 16ng, djng cd cling 1am viéc theo cdc bude twong tu : khdi ddng theo ngugc
lai, nGi 16ng bé phéin kep chit, ditng ddng co.

Khéng ch& vigc déng ngit adng co khi kep chit vA ndi 16ng nhd cbng tdc cudi
hanh trinh 1CC va 2CC phy thudc¢ vao hanh trinh.

H.5.24: gidi thi¢u so 88 mach kh&ng ch& phy tdi theo chu trinh néi trén.

O mach nay, ¢6ng tfc cui hanh trinh ng4t mach dién clia ddng ¢o tride khi truc
clia ddng co trude khi tryc clia né bj khéa chit, titc 12 két thic viéc khéa chit duge ti€n
hanh bing lyc quén tinh. G vj tri ban d4u, khi co cfu chip hanh chua kep chit, cong tdc
cufi hanh trinh t& vi 1CC bj 1, 1i€p di€m tm cia né d6ng lai.

Khi &n nit kep chit “Kp”, congtictd T tic dOng, céc ti€p di€ém chinh cia né
d6ng mach déng cd, ddng cd thyc hién kep chit. G cudi diém kep chit, cong thc cudi
hanh trinh 1CC md ra, ddng cd dirng lai. Trong mach ndy, céng tdc cudi hanh trinh 1CC
cén phéi dit that chinh x4c d vj trf xdc dinh; n€u khdng, ddng co ¢6 thé bj ngdn mach
trude khi ¢Ong tdc cudi hanh trinh tdc ddng.
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Chuong 5 : Cic Mach Co Bin Clia H¢ Théng Bi¢u Khién Truyén Bong Pi¢n

Pé€ thdo 16ng, ta &n nidt “Md”, mach cong tdc td N déng, 1am dong ¢d quay ngude
lai. G cuSi hanh trinh thdo 16ng, cong tic cudi hanh trinh 2CC md, lam ngdt mach dong
cd.

Néu dung mach ndy d€ kep chit chi tiét gia cong (nhu ¢ mot s6 mdy tién), so db
ndy ¢6 nhuge di€ém 16n 12 khi thay ddi kich thudc chi tiét gia cong, phii thay ddi vi tri
clia ¢cong tdc cudi hanh trinh.

b. Mach khéng ché vau kep dign

Trén may cdt kim loai thudng diung rong rii viu kep dién d€ kep chit chi tiét gia
cong. So db ddng va so A8 mach dién duge thé hién nhu sau (H.5.25):
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Hinh 5.26 : Mach khéng ché Bl 20H
vdu kep dign. ""’l"—N—Q-LPT—a—i:——r—o.ly—

Hinh (a) 12 sd d6 dong clia viu kep dién & mdy tién. Pong cd dién D1 thue hién
chuyén dong chinh ctia mdy qua chac diéu chinh vin t8c iv. Bong co B2 thue hién cic
chuyén dong d€ kep chi tiét gia cong. Khi nam chim 2Nc ¢6 dién, ly hgp viu (1) déng
lai, ddng cd P2 truyén chuyén ddng qua truc vit — banh vit (2) va (3) dén truc (4), qua
ly hgp vu (5), &cu truc vit (6) — (7), bi€n chuyén ddng vong thanh chuyén dong thing
clia true (7). Thy theo chiéu quay clia ddng cd, cdc viu kep (8) sé kep chit hodc ndi
I6ng chi tiét gia cdng (9). Trong trudng hep kep chit, truc (7) va nita phin ly hgp (5) di
dong vé bén trdi, ép 10 xo (10) lai. Khi lye ép dat d€n trj s6 yéu ciu, ly hgp (5) sé dn
cOng tdc hanh trinh (& vi ICH d€ ngdt mach ddng co P2, Qui trinh kep chit k&t thic.

Giido ‘Trinh Trang Bi Pi¢n “111 -




Chudng 5 : Cdc Mach Co Ban Cia Hé Théng Pidu Khién Truyédn Bong Pién

Mach dién thyc hién chu trinh trén dugc trinh bay & hinh (b). Khi &n nit kep chit
“Kp”, cong tic td T tdc ddng, céc ti€p di€m tm cla né déng mach ddng cd B2 lam néd
quay theo chiéu kep chit. Cing lde, cuén diy nam chim dién 1Nc va 2Nc duge tiép
dién. Nam chim 1Nc ding d€ c6 dinh chinh khi kep chi tiét, nam chdm 2Nc déng ly
hgp vu (1) nhu & hinh (a).

Khi chi ti€t dugc kep xong, cng tic hanh trinh t€ vi 1CH bi &n, ti€p di€m td cla
né md ra, ngdt mach cudn diy cdng tdc td T, ddng cd P2 dirng lai. Chng ldc, ti€p di€m
tm ctia c¢bng tic hanh trinh (& vi 1CH déng, cdp dién cho rdle trung gian RTr, chudn bi
cho dfng ¢d chinh P11 lam vigc. Cac nam chim 1Nc, 2Nc mit dién, tryc chinh khéng bi
hiim nifa. Khi rdle trung gian tic ddng, tiép di€m td - RTr trong mach dén tin hiéu md,
lam d&n 2Dt sdng 1én, bdo hiéu chi ti€t 44 kep xong.

An ndt K, cong tdc td M tdc ddng, déng cd chinh P1 1am viéc. Ti€p di€m td M &
giita di€m 1-2 ngdt mach ddng co P2 khi P1 lam viéc. Khi &n niit ditng “D”, ddng cd
chinh P1 ditng lai, va ti€p di€m td M d6ng lai, chufn bi d€ khdi déng dong co P2 théo
chi tiét.

Thédo chi ti€t dtge thue hién bling cdch &n ndt “M3”. Lic d6 ¢bng tic 1o N tic
déng, ddng cd P2 quay ngugc chi€u d€ nha chi ti€t. Nam chdm 1Nc va 2Nc ciing duge

ti€p dién va 1am viéc nhu khi kep chit. Mach rdle trung gian RTr bi ngit, dén 2Dt tit.
Pén 3Dt mic n6i ti€p v6i dén 2Pt 1am chitc ning dién trd phy.

Khi k&t thiic qud trinh néi 16ng, ti€p di€m td cia c¢dng tfc hanh trinh & vi 2CH md
ra, déng cd P2 dirng lai.

Cong tic C ding d€ ddm bdo lva chon ch€ d6 lam viéc va ch€ a6 diéu chinh cha
vdu kep dién. Khi m& c¢éng tdc C, vAu kep dién & trang théi lam viéc. Khi déng ¢dng
t{c C, vAu kep 3 trang thai di€u chinh, ldc nady d&n tin hiéu 1Dt sdng 1én.

3 mach nay cling cén thi€t diéu chinh chinh x4c vi tri clia c¢6ng tic hanh trinh (& vi

d€ k&t thic qud trinh kep.
2. Mach han ché phu tdi theo thdi gian

P& han ch€ phuy tdi clia dong co kep chat D2 (theo H.25a), ngudi ta ding rale
thii gian A€ kh6ng ch€ thdi gian kep chit. Loai mach nay dugc th€ hién nhu &
(H.5.26):
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Hinh 5.26 : Mach hgn ch& phy tdi theo thi gian.

Trong mach han ch& phy tdi theo thdi gian, thdi gian duy tri cda rdle théi gian RT
chinh 12 thdi gian cn thi€t 4€ kep chat. 43 mach nay, khi chua kep chit, ¢bng tdc hanh
trinh 1CH bi &n; khi kep xong, 1CH md ra nhu & vi tr trén hinh v&. Khi &n nit kep chit
Kp cOng tdc td T tdc ddng, ddng co 1am vi€c va thire hién kep chit. Clng ldc, ti€p di€m
tm cia cong tdc ta T trong mach cudn diy role RT d6ng lai, role thai gian RT tdc ddng,
va sau mdt thdti gian, ti€p di€m t@ md chdm RT mdi md ra, ngdt mach cong tfc to T,
ddng cd ngirng 1am viéc. Khi thdo chi ti&t, ta £n nit “Mo™, qu4 trinh s& di&n bi€n wong
tu.

Théng thudng ti€p di€m 1CH dude nhi ra trude khi ti€p diém cda rdle RT md.
Ti€p di€m cilia cdng tic hanh trinh lam chic ning an todn cho mach di&n (thi dy khi 43
kep chit rdi ma 4n nhim ndt “Ma™).

3. Mach han ch€ phy tdi theo vdn téc

Trong mach ndy, ngudi ta ding mdt role vin t8c va viée déng md 1i€p di€m dé
kh& ché€ phy tdi phy thudc vao vin tdc cla ddng cd. (H.5.27) trinh bay sd dd clia

mach ndy.
[ [ ] o
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@ Hink 5.27 : Mack han ch& phyu tdi theo vdn téc.
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Chuong S : Cdc Mach Co Bin Cila H¢ Théng Diéu Khién Truyén Dong Pién

3 aay, cdng tdc hanh trinh ICH cfing ¢6 tdc dyung nhu & (H.5.26), né tic ddng
tréSc khi rdle vin t8c phdn hdi. Do d6, théi diém ngit mach dién ddng cd 12 do role
vin tdc 14p trén truc ddng cd quyét dinh.

Trong mach ndy, ta ding role vin téc RV ¢6 ti€p diém tm 14p song song vdi céc
nit &n. Khi 4n nit Kp, dong cd khdi ddng thyc hién kep chat. Ti€p di€m tm RV cla
role thdi gian d6ng, 1am nhiém vy tr duy trl. Kep chit xong, phu tdi clia ddng ¢o ting
nhanh, vén t8c gidm xudng 46t ngdt, ti€p diém RV1 md, va ngdt mach dién cda cudn
diy cong tdc to T, ddng co kep chit P2 ngirng lai.

Khi théo chi ti€t cling ti€n hanh tuong ty.
4. Mach han ch€ phy tdi theo dong dién

Mach ndy duge ding rdng rdi trén m4y cit kim loai vdi viéc diing rdle dong dién
d&u trong mach stato clia djng co kep chit. H.5.28 gidi thiéu sd dd clia mach
nay.

Trong m{t pha cia stato, ta Ip role dong dién cyc dgi RD va tiép diém td cda né
I4p vado mach cla cudn diy cong tic td T, quy&t dinh thdi gian lam viéc cla dong cd
kep chit B2. Ddng dién chinh dinh cia rdle RD ndm trong khodng 21d + 0,81k (Id, Ik 12
ddng di¢n dinh mdc va khdi ddng). Khi chua kep, cong tdc hanh trinh 1CH bi 4n va tu€p
diém tm ciia n6 bi déng kin. Khi &n nit Kp, mach cudn diy cdng tic to T déng kin qua
céc diém 1-2-3-4-5. Cong téc to T téc ddng, ddng cd B2 dugc dfu vao mang dién.
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Hinh 5.28 : Mach hgn ch& phu tdi theo dong dién.

Khi khdi d0ng ddng dién khdi d0ng c6 th€ vugt qud ddng dién chinh dinh cda role
RD, lam rdle RD téc d0ng, nhung khéng thé ngdt mach cda ddng cd P2, vi cudn diy
cong tdc 10 T vén ti€p dién qua ti€p di€ém tm. 1CH. Cd cu kep chat bit ddu di dong,
dong cd ting ddn vén 8¢, dong dién khdi déng gidm va ti€p di€m td. RD d6ng. Khi qué
trinh khdi dong k€t thic, qué trinh ke¢p chit di ti€n hinh d€n mdt mic 46 nhit dinh,
viu tl 14p trén b) phén di ddng cla co cdu kep théi tdc ddng vao cdng tic hanh trinh
ICH, ti€p diém tm clia n6 md ra, mach cudn diy céng tic to T duge duy trinh qua céc
diém 1-6-3-2-4-5.
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Chuong 5 ; Céc Mach Co Bén Cla Hé Théng Diéu Khi€n Truyén Dong Dién

Liyrc kep ting ddn, phy tdi clia d6ng ¢ cling ting. Khi qud trinh kep két thic, dong
dién clia ddng ¢d ting d€n trj s6 chinh djnh cla role RD, 1am né tic ddng, 1iép diém td
cia n6 ngdt mach cla cudn day cdng tic to T, ddng co divng lai.

Théo chi ti€t duge thyc hién v6i viée &n ndt “Mo”, lam cong thc to N tdc dong,
d6ng co D2 bt ddu quay nguge chidu. § cubi hanh trinh théo 1dng, bd phén di déng
clia cd cfu kep &n cong tdc hanh trinh 1CH, ti€p di€m td cla né ngAt mach cudn diy
cong tdc td N va do d6, ddng ¢ cling bi ngdt mach,

Né€u vi trf clia cOng tic hanh trinh 1CH kh6ng duge 14p dat chinh x4c, thl khi kep
chat, ti€p tm. 1CH s& m3 s6m hon sy gidm dong dién khdi dong. Khi d6, ddng cd bi
ngét mach khi chua kep xong. V1 ti€p di€m tm T 1dp nbi ti€p vdi ti€p diém cia role RD,
nén khong th€ khdi déng lai ddng co blng cdch &n nht Kp. Trong trudng hgp ndy, cin
phdi &n niit “Mo” a€ Adua cd cfu kep v8 vj tri ban d4u, va sau 46 khéi ddng lai.

Loai mach han ch€ phy tdi theo ddong dién thudng ding d€ khos chit tru may
khoan cfn khéa chit xa ngang may bao giudng, phay giudng va tién ding.

Han ch€ phu tdi theo ddng dién ciing thudng dugc ddng trong truyén ddng chinh.
H.5.29 gi6i thiéu mach han ch€ phu tdi cla truyén ddng chinh dugc thyc hién bing
ddng cd khéng d8ng bd 18ng séc.

G day, d6ng cd thyc hién chuyén dong chinh 13 déng cd 18ng sé¢c B1, chuyén dong
chay dao 12 ddng cd dién mdt chidu P2 kich thich ddc 18p. N&i lién gitta hai ddng co 12
mdy bi€n ddng BD va bd bi€n d8i BP.

Pic diém han ch€ phy tdi cia chuyén déng chinh 12 sy tdc ddng nguge lai cla
lugng chay dao. N€u vi ly do nao d6, phu tdi truyén d0ng chinh ting (thi dy lugng du
ting), lugng chay dao clnphdi ty ddng gidm xubng, va nguge lai: phu tai gidm thi lugng
chay dao phai ting.

o~

T sd d8 ta c6 thé thiy, n€u phuy tii [ [ L ~
cia dfng co P1 téng, dong dién chay qua M I I
stato cling ting, va do d6, lam tiéing dién

dp trong cudn diy thit cp clia m4y bién 8.5

dong BD (taAng tin hiéu vao). Tin hiéu ndy

duge dua vao bo bi€n ddi BD. G day, khi ™
di¢n 4p vao tdng thl dién 4p ra s& gidm,
tdc 12 khi dong dién trong cudn diy stato
clia ddng co P1, ting, thl dién 4p trén ddu
nfi cla mach phdn dng déng co dién
trong cudn dily stato ctia ddng co P1 tiing,
thl dién 4p trén ddu ndi cla mach phén
Gng d6ng cd dién mot chidu P2 gidm. K&t qua 12 vén t8c cla ddng co P2 gidm, lugng
chay dao gidm.

Hinh 8.29 : Mach han ché phy tdi cia
truyén déng chinh.
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Né&u phy tii ciia ddng cd P1 gidm, thi qué trinh xdy ra s& nguge lai.

Heé thdng trén c6 khd niing cho pham vi diéu chinh lugng chay dao rdt 18n. Do 46,
c6 thé€ duy tri phy tai clia truy&n déng chinh mét cdch chinh xéc.
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Chuong 6 : B4 Pidu Khifn Lép Trinh PLC

CHUONG 6
BO PIEU KHIEN LAP TRINH ( PLC)

Trong chudng trudc ta dd d& cap d&€n mach di€u khién diung cdc phin tit chuyén
mach nhu cdc c¢dng tdc, nit &n, rdle... v8i cdc ti€p di€m tm,td dugc lién k&t véi nhau
bing diy din. Viéc k&t ndi cdc phén tf diéu khién biing diy din dude thuc hién trén cg
sd bi€t trude modt chuong trinh di€u khién, ¢8 dinh, khé thay d8i vi tri 14p rdp cla cdc
phén tit diéu khién, cdc khi cu dién.

Nhim khXc phuc cdc nhugc di€m ciia b6 diéu khi€n ding diy ndi d€ co dudgc
mot bd diéu khién linh hoat, d& thay d8i chuong trinh, d€ sit dung, k&t ciu nhé gon, vio
nim 1968, theo phdt minh cia Richard Morley, hing General Motors dd cho ra ddi mot
loai bd diéu khién mdi ¢6 th€ l4p trinh dugc goi t4t 12 bé diéu khién lap teinh ( PLC -
Programmable Logic Controller)

6.1. PAC PIEM CUA BO PIEU KHIEN LAP TRINH :
Ta so sdnh chifc nidng clia m6t mach diéu khién truyén thdng diing diy ndi va b

PL.C theo ( H6.1).
Bﬁr \] \‘] Th. VAO

p , K  CH 7 7 PLC
1}7%.#%6 B&nhrﬁ‘

T (b) T Th. RA
3

H.6.1a: 12 sd 48 ciia mach diéu khi€n d6ng cong tic td T. d€ déng ngdt cong tdc
to T ta c6 c4c tin hig¢u dirng niGt D, niit khdi déng K, cong tit cudi hanh trinh CH va tiép
di€m thudng déng ( td) clia cOng tic to N. nhitng phin & diéu khién nay( cdc khi cu
dién) dugc c8 dinh & mot vi tri nhit dinh va lién k&t v3i nhau bling diy din.

Tuin ty diéu khi€n ( chudng trinh) cla ching rit khé thay ddi. N&u ta thuc hién
chifc ning diéu khi€n nay bing PLC trén (H.6.1b) thi nhitng tin hié&u tir di€m 1+4 ctia
hinh (a) dudc coi 12 tin hiéu VAO ciia PLC. PLC s& xit 1y thay d8i theo yéu cdu céc tin
hiéu ndy d€ ché tin hiéu RA nhim kich hoat cdc cd cdu tic ddng cia cong tic o T,
den, pitdng xilanh... tin hiéu RA con cé th€ dudc xdc dinh theo mdt chudng trinh dudgc
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Chuong 6 : BO Diéu Khién Lip Trinh PLC

bd ldp trinh(BLT) hay mdy vi tinh dua vao PLC. Nhu th€, chic ning diéu khi€n PLC
thyc hi¢n duge xac dinh b?mg mdt chuong trinh. Chudng trinh nady dugc nap vao b§ nhé
ciia PLC céc k€t cfu va so d8 ndi diy i di€m 1+4 trén hinh (a) khéng cdn cin thiét, né
s€ do PLC @im nhiém. T4t cd cdc bd cdm bi€n cin thi€t cho hoat d6ng cia bd diéu
nhu: ndt &n, cOng tdt, quang cdm, cip nhiét dién..v.v.. dugc ldp vao PLC nhu la céc tin
hiéu VAO; cdc co cilu tdc d6ng cOngtitto, van, dén, nam chim dién... duge ndi véi PLC
dugc coi nhu cdc cd cdu nhén tin hiéu RA. C4c role trung gian, role thdi gian... déu duge
loai bd. Vigc thay a8i chuong trinh, md r6ng chitc ning déu c6 thé thuc hién mdt cich
dé dang.

V& phén ciing PLC ¢6 thé€ coi nhuy mot mdy tinh chuyén ding duge thi€t k& ph
hgp véi yéu cdu sit dung trong viéc diéu khién lip trinh 12 mét thi€t bi c¢6 thé 1p trinh
dé thyc hién mdt chudi cdc sy kién theo mdt logic ndo A6, né ¢6 nhitng dic diém chi
y&u nhu sau:

- Tin hi¢u vao/ ra (V/R) phu hgp di dugc chufin ho4d theo cdc thiét bi cOng
nghi¢p

- C6 kh3 ning hoat ddng ddc 1ap nhu mdt bd diéu khién don, déng thdi cb thé
phdi ghép thanh mt hé th6ng phén tdn c6 tinh chét chuyén ding, d& hi€u, d& st dung.

- Tinh linh hoat cao: thay d8i chudng trinh diéu khién chi c4n thay d8i phin mém

- Gon nhe va thich \ng 8t v6i moi trudng sdn xuft cong nghiép: chju rung dong
néng, £m, ch6ng nhiéu 8t v.v...

- Nhuge di€m 13 tinh chufn hod phdn cing chua cao, cdc hing sdn xuft khac
nhua sif dyng ngén ngit lp trinh khéc nhau.
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Chuong 6 : B Pidu Khién Lap Trinh PLC
6.2, CAU TRUC VA NGUYEN LY LAM VIEC
C4&u triic clia PLC thudng c¢6 dang modul ¢6 th€ thdo 14p d& dang dé ma rong
hé th6ng khi cdn thi€t va déu chiu dugc nhitng didu kién clia mdi trudng sdn xudt
cOng nghiép
C#u tridc chung ciia mét PCL duge trinh bdy nhu trén ( H.6.2):

“T“— s e e hién ddp

7

BO didu khién trung tim Ngo | viro
{(Cew)
)
Bo ngudn nhg Madul vig
e - Kénh truyén thong
BO xit ly Madul ra
x Ngo ru
By 14p trinh ]I %
l ) \\\\\\ﬁ Cu eflu thc dOn}z

Hinh 6.2. Cdu triic t6ng qudt cia PLC.

Nhu ta di bi€t : PLC thyc chdt 1a mdt mdy vi tinh chuyén ding. Sy khdc biét
chi y&u giya PLC v mdy vi tinh & chd: PLC chira todn bd cdc chuong trinh van hanh
trong b nhé chi doc( Rom). Ngudi sit dung khéng cén dua chudng trinh vao dia mém
hay dia cing. Viéc ning cdp cdc chudng trinh diéu khién chi dugc thue hién véi viée
ch& tao bd nhé Rom mdi c6 kha ning 16n hon.

Sy khéc bigt thd hai 1 thi€t bi xudt / nhip, duge goi 1a modul V/R déu ¢6 nhitng
dang riéng cho cdc co cdu cdm bi€n va cd chu tdc ddng. N&u céc cd ciu niy c6 chng
dang thi ¢6 th€ ding chung mét modul V/R. Ngodi ra, cdc modul V/R cdn ¢6 kha niang
truyén thong gitta cdc PLC va mady tinh khdc.

Chuong trinh diéu khién luu trit trong bd nhd ROM dugc nap vao bd lap trinh
hodc mdy vi tinh. Khi mudn thay d8i chuong trinh, ta nap chudng trinh khdc vio tir mdy
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cdch vi€t phin mém trén méy vi tinh. N€u ede PLC dudce lip trinh theo cing mdt muc
dich, thi chiing ¢6 th€ thay th& cho nhau.

Véi cdu tric modul, k€t cfu PLC diing cho cdc muc dich diéu khién rit da dang
nhung vé cd bin, PLC ¢6 nhitng bd phén chinh chii y&u nhir sau:
- Bd diéu khién trung tim
- BS nhd
- Cde mbdul V/R
- Kénh truyén thong
- B4 ngudn dién 4p
1. B$ didu khi€n trung tam(CPU)

B¢ didu khién trung tdm CPU 12 bd phén quan trong nht trong phin citng clia
PLC. N6 ¢6 cfu triic nhu mdt méy tinh va e6 mé&i quan hé tin hidu v6i cc bd phin khic
cliia PLC nhyv sau ( H.6.3)

‘Ch ugng trinh
Madul V —LCU by MadulR
) RAM-PU-ALU
Co cdu Ca clu
cdm bifn tic déng

Hinh 6.3: Vj trl cida CCU

Chuong trinh nap vao PLC duge luu gilt trong bé nhd chiong trinh ( Ram). Bo xi&
ly ( PU) s& doc titng dong 1énh trong b nhé chudng trinh, déng thdi doc cdc dit lidu t
cdc mbdul V, va chuyén chiing vao bj s8 hoclogic ( ALU) ¢€ tinh todn va thyc hién céc
tdc vy logic sau d6 xudt tin hiéu cho modul R tudng 1#ng v8i chuong trinh. Dit ligu & diu
vao va ra duge doce va xuft thdng qua bd nhd di lidu.

Cdc dir liéu duge x 1y vAd luvu urd trong CCU 1A ede tin higdu nhi phin. Cac
mbdulV/R dugc ldp giita CCU va ¢d cdu cdm bi&n hay co cdu tdc dong. M3i modul ¢6
s§ ddu vao va ddu ra ¢ dinh va cdc ddu V/R ndy cé thé thuc hién cdc gid tri nhj phin 0
va 1.
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B phén quan trong ciia CCU la bd nhé c&. Piy 12 bd nhd 12 bit. Nhd n6 PLC ¢6
thé cim nhén dugc trang thdi cla tin hiéu nhi phin,

CCU diéu khi€n va gidm s4t moi hoat ddng trong PLC. N6 dugc cung cip mdt
tdn s8 xung d6ng hd nhd m4y phét xung ¢6 tdn s§ f=1+8 MHz. xung nay dugc x4c dinh
t8c 4§ 1am viéc clia PLC, tao khi ning dinh gi¥ vad d8ng bd hod céc bd phin trong
PLC.

- N 20
£ 2 2
C:-—.’t:
@ =
L
iha chi z = s
000 (o]ifr|o{r]olif1] O nhei
oot [3fofolTi]01010] ¢ nhe 2
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<| goda [1]of1]oitfol1]0
Zloos [ojaltfonnfifolo
noe |[Hlojrlrptfnlill v
Yooor [1f0frfolu]H1]0] 6 hea
S oft _

2. By nhé :

B nhd ding d€ lwu tit chuong trinh dir liéu, cdc k&€t qud trung gian trong cic
phép tinh.. Phin nf nhd nhit trong bd nhé 12 m#t nhd. M4t nhé c6 th€ 1i€p nhdn don vi
d@ li¢u nhd nhdt 12 bit dudi dang tin hiu 12 1 ho#c 0. nhiéu mZt nhd tao thinh tir 8 &
nhé, va mdi 8 nhd c6 8 mit nhé.

Qu4 trinh nap vao mit nhd céc gi4 trj logic 1 v 0 dugc goi 12 qua trinh ghi; trang
th4i ngugc lai, khi cdc dir 1i¢u trong m&t nhé dugce 18y ra, goi 12 qué trinh doc.

Qud trink ghi vao va doc ra ¢é hai phuong phdp:

Phuong phép t8 chifc theo bit: 12 qué trinh ¢hi / doc chi ¢6 thé truv cin d&n tirng
m&t nh6, m8i m&t nhd c6 mdt dja chi rieng Hink 6.4: Cdu tric b nhé diz ligu 0 e
riéng 1€, wic 12 chi truy cép d€n timg mit nhd, m3i mit nhd c6 mot dia chi riéng.
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- Phuong phép 18 chdc theo ti (word ): 1a qué trinh ghi/ doc d8ng thdi ndi dung
clia mt 6 nhd, titc 13 truy cip d€n dit liéu & mét s8 bit. Nhd chuong trinh ludn ludn t8
chitc theo tiY, vi mdt c4u 1énh dugc tao thanh tit mot s& bit cin thi€t. M3i tiy cdng ¢6 mét
dia chi riéng,

- Bon vi thdng tin nhd nhét 12 bit ( 1 hoac 0) t§ hgp gdm 8 bit tuong dng v6i 1 &
nhd trén ( H.6.4.) dugc goi 1a byte 2 byte ( 16 bit dugc goi 12 1 tiY, va 2 tir duge goi 12 1
tit kép . 1 kilibyte =2'° = 1024(byte).

- Trong PLC ciling thudng ding hai b nhd : Ram va rom
a. B¢ nhd ghi - doc ( RAM)

Loai nay c6 thé ghi vao hay doc ra cic dif li¢u dugc chita trong né khi ¢6 tin higu diéu
khién tuwdng (ng. Ram duge sit dung nhu 6 nhé 1am viéc cia PLC. Tuy thude vao dic di€m
luu trit inh hay ddng, ta c6 RAM (inh hay RAM ddng.

RAM tinh 12 loai ding cdc trigd 4€ 1am cdc mit nhd, Cdc bd phén nhé ndy c6
thé€ ghi va doc, vi cdc trigd c6 thé€ thay d8i trang thdi mot cdch don gidn khi dit n6 3
mitc 18gic 1 hay 0. Trang thdi ndy dugce gilt lai cho d€n khi trigo duge dit laihodc bi
ngdt ngudn.

- RAM d6ng l1aloaidung cdc phén tif tich cyc nhy ty dién d€ lam mit nhd. PE
nhd duge théng tin, cdc ty dién cln duge nap dién tich va phai gitt dién 4p 6n dinh &
muc cao(mue logic 1)

Uu diém ctia RAM ddng 12 cdc mit nhd clia né khd nhd so v8i mit nhé cla

RAM tinh. Do 86, loai ndy dugc si¥ dung ph8 bi&n nh4't trong nhitng bd nhé c6 dung
Iugng 18n.

Céc thongtin duge luu gilt trong RAM ¢6 thé duge ghi, doc hodc x6a thudng
xuyén. Nhung RAM c6 dic tinh bay hdi, téc 12 thdngtin trong bd nhd s& bj m4t, khi m4t
ngudn dién. Trong trudng hgp mudn duy trl ndi dung nhd, RAM cin dugc nudi bing
ngudn pin.

b) B nhé chi dgpc (ROM)

Piy 12 bdnhd c6 ndi dung dit liéu khdng bj m4t khi ngudn diénbj ngit, n6 c6 thé
1a loai x6a dugc hay héng thé xéa dugc. Sy khdc nhau giita cdc ROM chi y&u & cach
x6a ndi dung va cdch nap ndi dung mdi vao ching.

- ROM khong thé x6a bao gdm:

* B nhd chi doc (ROM): dugic 14p trinh mdt 14n khi ché tao, nén c6 ndi dung
nhd c& dinh; né chi c6 thé doc, chit khdng thé ghi

* ROM c6 thé 14p trinh (PROM): né 12 bdnhd chua duge nha sidn xuft lép trinh,
ma d€ cho ngudi sit dyng lip trinh bAing mot thi€t bj chuyén ding.
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- ROM c6 thé x6a: 1a loai bdnhé c6 thé x6a dir lidu duge thi€t 13p, sau d6 duge
lép trinh lai trong vai ba 14n. Tdy thudc vdo phuong phdp x6a, ta c6 th€ phin biét cdc
loai ROM c6thé x6a nhy sau:

* ROM c6 thé x6a biing tia cyc tim (EPROM): né duge 1ap trinh tuong ty nhu d6i
véi PROM va ¢6 thé x6a ndi dung nhé blng cdch chi€u tia cyc tim qua cita nhé dudgc
hinh thanh trén vi mach.

* ROM c6 thé x6a bling dién (EFPROM) : cling tudng ty nhu EPROM, nhung ndi
dung nhé dugc x6a bing tin hiéu dién dang s dyng trén mach.

D6i v6i PLC loai nhé, thudng ding bd nhé c6 dung lugng 2 kB.

Dung hegng ndy dip dng héu hét csc qua tinh didu khién trong cong nghiép. & PLC
¢3 trung va 18n, dung lugng bd nhé c6 thé ding d€n 4, 8, 14,30 kB.

3. M6dul VAO/RA (V/R):

Tin hi¢u dugc dua vao PLC qua cdc bd cdm bi€n. C4c tin hiéu ndy dugc bién ai
thanh tfn hiéu V/R & médul VAO va dwa d€n bd diéu khién trung tam. Tudng ¥ng, cic
tin hi¢u dugc dua d€n cdc co clu tdc ddng cling duge xi¥ 1y & modul RA. Nhu thé,
modul V/R ¢6 vai trd nhy mach giao ti€p gilta cdc mach vi dién t¥ clia PCL va céc
mach cOng sufit § bén ngoai d€ kich hoat céc cd cfu tic dong. PSi v8i co clu téc ddng
¢6 cOng sufit nhé (ddng dién khdng qud 2A), thi m6dul V/R cho phép két ndi tryc ti€p
v6i PLC ma khdng cdn mach trung gian.

a) Médul VAO:
Modul V ¢6 sd 48 kh&i nhy sau (H.6.5a):

Tin higu vao | B¢ l?c = B) ct_x'(s'ng Bd gh(.‘,., Tin hiéu
(tir b cAm bidn) | 4D hidy nhiéu | |quang-diénf 44n CCU

" K
Tin hidu | Bd ghé.p B khuéch B¢ hién | Tin hidura
tir CCU ugng-dige dai thi (dén co clu téc ddng)

R o

Hinh 6.5 : So dé khéi médul V (a) va mddul R (b).
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Mé&dul V cén phdi thda mén cdc yéu cu v& an toan nhu sau:

- Bdo vé& CCU khdi tdc hai do qud dp hoic syt 4p cia tin hi¢u vao,

- Loc c¢éc nhiéu.

Ty theo mic 4§ cdc yéu cdu v& an todn c6 thé duge md rdng thém.

Chiic ndng ctia cdc b phin trong mdul V 1a :

- BO loc tin hi¢u: loai bd céc sai s dién 4p tiY cdc bd cim bi&€n dua d€n A€ dim
bdo mdt gi4 tri n dinh : 5V hay 15V.

- B6 ch8ng nhi€u: ding A€ triét ti€u cdc xung nhi&u c6 mic cdng sudt 16n c6 thé
1am hu hdng bd diéu khién

- BO ghép quang - di¢n: bao gdm mot di6t phat quang (LED) tdc ddng vao
transito, tao nén dong dién A€ kich hoat role d6ng ng4t ti€p di€m clia mach cdng suit &
bé&n ngodi (thudng ti¥ 24V + 240). Cdc LED 8 m8dul V (va cd § mddul R) ciing diung d€
hién thi khi c6 tin hiéu 1 hodc 0, nhim ki€m tra tinh trang hoat ddng cia cdc cd ciu
cdm bi€n va cd clu téc dOng.

b. Mbdul/RA.

Sd a8 khdi cia m6dul R dugce trinh bay trén (H.6.5b). V& nguyén t4c, né cdng c6
mdt cu tric nhe mddul V, nhung cé thd ty nguge lai. Xi 1y tin hiéu 3 mddul R dugc
thyc hién theo cac budc:

- CCU dua tin hi¢u qua by ghép quang — dién & mach trong.

- Tin hi@u dugc khu&ch dai md mach ngoai.

- Tin hiéu ra & thi€t bj céng sudt (cd cu tdc dOng) cdn duge khu€ch dai mot 14n
nita € c¢6 dong dién cao hon. Céc thi€t bj cong suét duge kich hoat nhd céc cbng téc to
va rdle.

C4c m&dul V/R duge thi€t k€ véi nhitng 8 cdm don gidn A€ k&t n8i d& ding cic
¢0 c&u cdm bi€n va tdc AOng 3 ngd vao va ngd ra. MBi ngd d&u c6 dénh s§ dja chi dé
PLC gidm sdt trang thdi tdng ngd.

4. Kénh truyén théng (bus):

Céc thanh phdn ctia PLC nhy CCU, bd nhd, m8dul V/R... dugc k€t ndi véi nhau
qua h¢ th8ng cdc diy din goi 12 kénh truyén thdng (bus). Pay 12 mot hé th6ng bd diy
din song song nd&i lién moi thanh phdn trong PLC, nhung chi c6 hai by phén dugc
truyén tin hi€u cho nhau tai mot thdi di€m b4t ky.

Khi bd d€m chuong trinh goi 1&nh tir bd nhé chuong trinh, thi ¢6 mdt 1¢nh duge
thyc hién trong thanh ghi 1énh & mot thdi di€m ndo 46. Cdc 1€nh ndy duge bién dich
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sang dang md mdy gbm mot day cdc s8 nhj phén 1 va 0. Diy s& nay c6 thé chia thanh
ba loai thudc tin hiéu diéu khi€n, tin hiu dja chi va tin hiéu dit liéu.

Céc tin hi¢u trén dugc truyén d€n cic bd phan riéng biét clia PLC theo cic kénh
truyén thdng tuong dmg: kénh didu khién, kénh dja chi v kénh dit lidu,

- Kénh diéu khién x4c dinh 1&€nh nay dugc thyc hién & dau.

- Kénh dir li¢u x4c djnh tic vy dit (chit khdng phii diit lai) duge thuc hign.

Né&u kénh dja chi ¢6 8 ky ty nhj phén, thi né c6 khi ning 18 hop 2% = 156
dja chi.

5. B4 ngudn dién 4p:

Ngudn dién 4p cung cdp cho PLC c¢6 hai loai: dién dp diéu khién vaA dién 4p
16gic.
a. Dién 4p diéu khién:

Pién 4p diu khi€n 13 dién dp ciia céc tin hidu & gia thi€t bj dugc diéu khidn va
PLC, né cung cdp ning lugng cho cdc b cdm bi€n va cd cfu tdc ddng. Théng thudng
dién 4p diéu khi€n 13 24V dién m6t chidu, hojc 220V xoay chidu.
b) Pién 4p logic.

D4y ]a dién 4dp cung c4p cho cdc mach 18gic bén trong clia CCU. N6 duge dang
d€ hinh thanh céc tin hiéu trong bd diéu khién trung tdm, dod6, né ddi hdi phédi rdl

chinh xdc. Tdy thudc vao by CCU, dién 4p 16gic 12 5V cho TTL va khodng 10V cho
CMOS.

Ngudn dién 4p dugec cung cip theo cdc phudng phip sau diy (H.6.6):
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~N Dign dp dien khién
tar Ngudn dién 24V cat bidn, o ciu tdc dong

n, b [ony Gip logic

Dien do didn khién

th Ngaon dién n, = coan hien, of can tae dong
Digén dp loge
nv = ; 3
(c) Ngudn di¢n %4 = = Didn dp logic

Dién do didu khi&n
cam bién, co cAu tde dong

Hinh 6.6: So d8 cdc ngudn dign dp.

& tudng hop (a), ta c6 dién 4p didu khién va dién 4p 16gic duge bi€n ddi 1
ngudn dién 1u6i hodn todn ddc 14p nhau. & trrdng hdp (b), viéc tao nén hai ngudn dién
dp dugce thyc hi¢n trong cdng mdt by phin. (o) trudng hgp (c), dién dp 18gic dudc sinh ra
tr di¢n 4p
6. B§ lép trinh.

B§ 13p trinh khong phai 1a mét bd phin hitu cd ciia PLC, ma duge coi 12 phy
ting ding d€ vi€t va hi¢u chinh chuong trinh, bién dich ching thinh m3 m4y, nap
ching vao PLC va chay thi.

Hién nay, b§ ldp trinh thudng ddng ¢6 hai loai: mdy vi tinh va bd 1§p trinh cim
tay.

a) Mdy vi tinh

M4y vi tinh dugc sif dung phd bi€n nhu mdt cbng cu l3p trinh v6i nhitng phén
mém 14p trinh cu thé cho céc hé thdng diéu khién.

Hé thdng 14p trinh bing mdy vi tinh ¢6 th€ thyc hién hiu hé&t cdc phuong phép
18p trinh, tic 12 né toa nén mdt chuong trinh ngudn v6i nhimg tY ngit d&€ hi€u va bién
dich né sang mid mdy ma PLC c6 th€ hi€u va thyc hién. N€u mdy vi tinh c6 bd phéi
ghép dir liéu phd hgp véi PLC, chuong trinh 43 bién dich ¢6 thé nap th&ng vao bd nhd
chuong trinh ciia PLC.
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PE ¢6 th€ quan sdt va Iuu trit hé sd, dit liu tiY médy tinh c6 thé dua sang mdy in
d€ tao thanh vin bin.

b) Pay I@p trink ¢dm tay.

DBay 12 mdt thi€t bj nhd, chuyén ding d€ ki€m tra chuong trinh tai hién trudng,
phyc vy thuln ti€n cho cbng tdc sita chlta, bdo trl, thir mdy. Ngodi ra, n6 cdn ¢6 khi
ning hiéu chinh tryc ti€p chudng trinh dang sit dung.

Cing ¢6 tinh chit 12 phy tdng nhu bd ldp trinh, PLC cdn ¢é cdc bd cdm bi€n va
cd ¢fu tdc dong.

- Cd c&u cdm bi&€n: 12 nhitng bd phin 1ip tryc ti€p vio mdy hodc cédc thift bj
duge didu khién &€ 18y cdc théng tin lién quan d&€n céc trang thdi hién c6 cda thi&t bi,
bi€n dfi n6 thanh tin hiéu dién va truyén dé€n PLC. Cdc cd c&u cdm bi€n cothé 1A cong
tdc hanh trinh, cdm bi€n nhiét, dp suft, vj trf, lye, luu lugng v.v....

- Cd cfu tdc ddng: ciing la nhilng b6 phéin 1dp truc ti€p vao mdy va thi€t bi cdn
diéu khi€n, nhung d€ thay dadi céc trang thdi cla ching qua PLC. Cd cfu tdc dong c6
th€ 12 cudn ddy nam cham, rd le, cdc van diu &p, chubng, d&n, ddng cd dién, déng co
budc v.v..

6.3. LAP TRINH TREN PLC.

PLC thyc hién viéc didu khi€n mdt may, mot thi&t bj, mdt qué trinh hay mot diy
chuyén sdn xuft khi né dugc cung cip mét chuong trinh do ngudi si¥ dung thdo ra. Ngén
nglt d&€ 14p tinh trén PLC cin phdi d& hifun, d& sit dung, ngudi lp trinh khéng méit
nhiu thdi gian 4€ n{m vitng cdc 1&énh € hinh thinh chudng trinh diéu khién.

Tuy PLC ciia cdc hing cékhdc nhau, nhung phudng phdp va ngdn ng¥ 1ip trinh
gén nhe nhau. Cdc ngdn nglf thudng ding 13: ngdn nglt bic thang, ngdn nglt chite ning
va ngdn nglt danh muc 1¢nh. Tudng @ng vdi cdc ngdn ngil trén, ta cb cdc dung chudng
trinh khdc¢ nhau:

- Sd d8 bic thang (LAD : Ladder Diagram)

- Biéu 48 chitc néing (FUC: Funtion Chast).

- Danh myc 1&€nh (STL: Statement List)

V& c¢d bin, cdc¢ chuodng trinh ¢6 th€ chuyén dadi tir ngbn nglr ndy sang ngdn ngir
khéc, nhung trong m&t chudng trinh diéu khi€n chi sit dung mdt ngdn ngit.
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1. So 46 béc thang (LAD):

Sd 48 bdc thang 12 dang chuong trinh phd bi&n nh&t. N6 c6 cfu tric gin gifng
nhu s6 48 mach dién trong m4y, rit phit hgp A€ tao ra chuong trinh diéu khién 10gic.

Ta quan s&t m&i twong ddng gilta mach dién diéu khién coéng tictd va dang sd 48
bédc thang & (H.6.7):

¢ D E or

: Yoo 2 cH 8 . “
xobl x°26 )}03 {Y01

t:f”al =# { )_} ®
] 8

Hinh 6.7: So d6 mach dign (a) va so d6 bdc thang (b)

& so 46 mach dién (H.6.7a) : 8¢ d6ng cong tdc 1o CT ta c6 hai kha niing : hodc
{n nit khdi ddng K, hodc &n céng tic Ct.

3 phuong phdp 1§p trinh theo so a8 bacthanh (H.6.7b), ta th€ hién theo dang
tvong ty. Hai dudng thdng ditng dic trung cho hai cyc dién: dudng bén trai th€ hién diu
nfi v8i ngubn dién 4p, dudng bén phii thé hién ddu nbi v4i d4t. Pudng ngang nbi ti

tri sang phai (nhi thanh ngang cla c4i thang) th€ hi¢n mach diéu khién véi cic ky
hi¢u nhu sau:
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‘l I_ ,,,,, : i€p di€m thudng md clia cong tdc (thay viding | [ )

o I F __: Ti€p di€m thud¥ng déng clia cong tic (thay viding T )
: : : tin hi¢u ra (thudng 1a ddc trung cho cudn diy khi cy dién).

Bén trén cdc ky hi¢u c¢6 ddnh s8 d€ x4c dinh s& d€ xdc dinh dja chi. Pia chl &
ngd vao dung chir X, va & ngd ra dung cht Y. Cdc ngd vao hay ngd ra lién ti€p sé dudc
danh s8 lién ti€p nhau.

Su khdc biét giita so dd dién va sd d6 bac thang 12 LAD c6 cfu tric sd 48 va
khéng thé hién sy bd tri thyre t€ ciia cdc bd phan.

LAD la phudng phép lap trinh dugc phét rién tiY sd dd dién, cho nén mudn ding
PLC thay cho mach dién di€u khién, phudng phép lap trinh ddn gidn nhdt 13 bi€n déi
mach dién thanh sd 48 bic thang.

Phiin mém Jap trinh 1a mt tap 1énh duge hudng diin cy thé cdch sit dung trong céc hd
sd di kém theo ting loai PLC. Phin mé&m nay s& bién dich cic ky hid¢u trén so dd bic thang
thinh md mdy va hru gilt vao bd nhé PLC, Sau d6, PLC sé& thuc hién c4c tic vu di&u khién
dugc thé hién trong chuong trinh.

2. Bi€u d8 chide niing (FUC)

Bi€u d5 chitc ning 13 hinh thitc biéu di&n theo dang so d6 véi viée sit dung céc
¢8ng logic; n6 c6 thé ding d€ thuc hién céc t8 hgp mach 16gic don gian, cling nhu bidu
di€n mot chudng trinh diéu khi€n tuén tu, gin gidng véi bi€u 46 tuan ty chifc ning.

V@i sd d6 bic thang nhu & (H.6.7b), ta thé hién sang dang FUC nhu sau (H.6.8a):

R P - &
X02 - Céng V
X083~ ; —

21— Yo1
x04 & I ' 21 Céng H
XOB ) o

—— Céng K
(a) (b)

Hinh 6.8: Biéu dé chitc nang a) va ky hiéu b)

o day dung Ky nieu cong 1ogic pang o cnu nnat voi cong VA (V), cong HOAC
(H) va ¢cdng KHONG (K) nhu trén (H.6.8b). Cdc mach ndi ti€p ding cdng V, va céc
mach song song diing cng H.
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Chuong 6 : B Piéu Khién Lip Trinh PLC

N&u mdt luu d6 c6 nhitng bude tudn W khdc nhau, thi bi€u dé chitc ning nén chia
thanh cdc trang thdi (chudi cdc budc). Mdi trang thdi bao gdm mdt s8 bude duge biéu
dién biing cdc ky hiéu. Dang biéu dién nay dugc goi 1a biéu d8 chic ning tudn ty
(SFC: Sequential Function Chart). Dang tdng quit cita loai bi€u d8 nay dugc trinh bay
irén (H.6.9).

# LE ] 1 " -

; Id;gl { ¥10: khdi dong dang co |
== X1.2: Djng co di khdi dong

';:h;: 2 [ Y11: kep chi tigt |

+ X2.3: Da kep chi tidt

T.thai 3 [

{ Y12: Khoan 13 |
5103

!
Hinh 6.9: Bi€u dé chitc ndng tudn tu

Mbi 6 dic trung cho mdi trang thdi, duge ky hiéu 1a $101, $102... O chit nhat nhé
bén phdi dic trung cho tdc ddng ciia trang thai; @6 12 tin hiéu ra ddng d€ diéu khién cd
ciu téc ddng. Thi dy tdc ddng Y la khdi dong dong cd. Gach ngang nhd nlim gitta
dudng chuyén ti€p gilta hai trang thai th€ hién cdc didu kién d€ chuyén trang th4i. Thi
du: mdt diéu khién d€ chuyén trang thdi 1 sang trdng thdi 2 14 X 1.2: déng cd di khdi
ddng xong.

Tai mét thdi di€m chi cé6 mot bude hoat ddong va tudn ty dudce thuc hién tiy trang
thdi nay sang trang thdi k&€ ti€p khi cdc di€u kién chuyén tang thdi dudc thuc hién. BE
nh@ budc ta ding mach 16gic o duy tri biing c¢d.

3. Danh myc 1&nh (STL)

Khéng gidng nhu LAD, FUC, danh myc 1¢nh (STL) khéng thé hién bling biéu db
chudng trinh, ma biing cdc ti¥ vi€l tit ggi nhd biing ti€ng Anh.

Danh muc 1&nh dugc tao thanh tir cdc cu 1&€nh riéng r&. Né&u chn thiét ciing
c6th€ vi€t thém ghi chi & bén phdi mdi céu 1énh d€ md 4 chinh x4c hon tdcddng cia
cdc phédn tif chuyén mach. Céc ciu 1énh trong STL dugc ddnh s6 lién tuc, va baogdm
phén diéu kién va phédn thyc hién.
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Chuong 6 : Bé Pidu Khién Lip Trinh PLC

CHu tric ¢d bdn cilia chudng trinh STL ¢6 dang nhu sau:

Chuong trinh

Budc

Céu lénh

Phén diéu kién

Phiéin thyc hién.

o) diy:

- Budc (STEP) : 1a mdt 1&nh dic biét ¢6 thé chia mdt hay nhiéu céu lénh. Mbi
budc c6 thé gan mot nhdn hay tén d€ chi ra myc tiéu phéi dat dugc.

- Cfu 1énh (SENTENCE): 14 ddn vi ¢d ban clia chudng trinh. M3i cfiu ¢6 phén
didu kién va phin thyc hién. Phin diéu kién ludn bit ddu bing chit IF (n€u), sau 46 1a
moOt hodc mot s8 didu kién cdn thi€t cho viée thyc hié. Néu phdn diéu kién 13 ding
(TRUE), thl (THEN) tft ca cdc l1&nh trong phén thuc hién s& dugc thi hanh.

Mot bude ddn gidn gdm it nhdt mot ciu 1énh ¢cé dang nhu sau:

STEP (tén budc)
IF I0.1
THENSET 02.1

Chu nay cé nghia : n&€u tin hiéu vao (I) 1a I10.1, thi tin hiéu ra (O) sé& 12 (dugc dit,
duge xac lip, SET) O2.1

Né&u c6 nhiéu diéu kién, phdi ding thém cdc cbng l6gic véi cdc dang viét it
nhu:

C6ng VA ding chir A (AND),

Céng HOAC dung chit O (OR)

COng KHONG diing chit N (NOT)

SET, OTHERW RESET diing chir S: (thi dit, n€u khéng thi dit lai : R). Ciunay
¢6 nghia 14 : tin hiu ra ndy cin phdi it 13 1 n&u tin hi@u 1 xuft hién, va dit 1a 0 néu
tin hiéu 0 xuft hién

V@i ky hiéu wén, so 46 bic thang & H.6,7b c6 thé viét theo dang STL véi viéc
thay chif X bing I vA Y biing O:

IF 10.1
A 10.2
A 10.3
O
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Chuang 6 : B6 Di¢u Khién Lip Trinh PLC

IF 10.4
A 10.5
S 00.1

Trong chuong trinh trén, m&i hing ngang 12 mét clu 1énh (thi du: A 10.2). Mét
clu lénh c6 hai phédn: phdn ddu 1A to4dn hang (chit A); phiin sau 12 todn ¥ (10.2). Trong
todn wr cling c6 2 phdn: phdn diu 12 tén (I), phén sau 13 tham s6 (0.2)

a). Todn hang: 13 thanh phén xdc dinh cdc phép todn, cdc tdc vy phai dugc thyc
hi¢n khi xit ly 1&nh (thi dy: IF, A, O, N..)

b) Todn tif: 12 thanh phéin chita cdc théng tin cin thi€t cho viéc xi¥ Iy mot 1énh.
N6 gdm c6 mét tén clia todn tif va mdt tham s&. Tham s& ndy chinh 12 dia chi ciia todn
hang.

Thi dy: 10.2 1a ngd vao cbédja chi 0.2

00.1: ngd ra c6dja chi O.1

Pia chi clia mdt todn ti¥ gém hai phdn cach nhau mdt ddu chdm. Bén trdi ddu
ch&m 14 dja chi byte,con bén phdi dfu chdm 12 dja chi bit.

6.4. THE DU VE LAP TRINH TREN PLC
1. So 48 aiéu khién :

Trén cd cu clp phbi clia mdy khoan ty ddng ngudi ta ding hai cd cfu pitébng -
xilanh khi ép @€ dich chuyén ph6i theo 2 hu6ng thdng géc nhau trén mot mat phing.
Xdc dinh cdc vi trf ta sit dung cdc cOng tdc cudi hanh trinh. Piéu khi€n dong khi ép
ddng van 5/2 va cubn diy diéu khién dién t. S d8 b& tri cdc cd ciu tdc d6ng vSi bd
PLC dugc trinh bay trén (H.6.10):

Hé th&ng diéu khién sit dung cong tic ti€p cin CO d€ cim nhin sy hién dién
ctia phOi va 4 cOng tfc cudi hanh trinh tit C1 +C4 d€ x4c dinh vj trf clia cdc pitdng A va
B. Piy 1 cdc tin hi¢u vao cla PLC. Pidu khién van 5/2 12 cdc van dién tt Y, vd Y,
Pdy 12 cdc tin hiéu ra. Ngudn dién cung cidp cho PLC Ja dién d4p mot chiéu 24V,

Chifc ning clia cdc cd cfu trén c6 thé tém tit nhu sau:
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Chuong & : BY Pidu Khén Lip Trinh PLC

Ci C2 Cc3 C4
! : 1 i : i |
u Yz \y 1% /! M
V |CCU| R _J
_?_ [
3 F 4 | %
c p—t e
A\ [ o
4 3 . o+ ~ +1 -
-
24V=
Hinh 6.10: So d6 mach diéu khién co cdu cdp phéi
Tén goi K¥ hi¢u | Dja chi Chic ning
Cong tic tiép cén CO 1.0 | Béo hién dién clia phéi, cho tin hiéu |
Cong tdc¢ cudi hanh trinh Cl 1.1 | Tin higu 1: pitdng A i (A)
Cong 14c cudi hanh trinh c2 1.2 | Tin hi¢u 1: pitdng A 10i (A*)
Céng tdc cubi hanh trinh C3 1.3 | Tin hiéu 1: pitdng A 10i (B)
Céng tdc cubi hanh trinh Cc4 1.4 | Tin hi¢u 1: pitdng A 1di (B™)
Van dién tiY A Yl 0.0 | Tin higu 1 : 43y con trugt diéu khién
Van di¢n Y B Y2 0.1 | Tin hiéu 1 : 88y con trugt diéu khién

2. Chuong trinh :

Didy 12 mdt qua trinh diéu khi€n tuin ty, tic Ja chi khi nhdn tin hidu (¥ thi€t bi
thl trang théi k€& ti€p mai bdt ddu. Chudng trinh cin dugc thyc hién theo twidn wr gém
b&n trang théi sau:

Trang thdi 1: Pitdng A ti€n (A")

Trang th4i 1: Pitdng A ti€n (B*)

Trang thdi 3: Pitdng A ti€n (A)

Trang théi 1: Pitdng A ti€n (B")
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Chudng 6 : BY Diéu Khién Lip Trinh PLC

Sau 46, chuong trinh dugc 1ap lai khi cong téc ti€p c4n béo hiéu sy hién dién cla
phoi k€& ti&p.

a) Biéu dé SFC.

Céc trang théi cia bi€u dd chic ndng tudn ty (SFC) dugc x4c dinh tong ng voi

‘cédc O bén phdi. Chu trinh dugc 14p lai khi trang thdi 4 hoan thanh va dic trumg bling 6

nét kép.
Biéu 46 chirc nang tuén ty dugce thé hién trén (H.6.11):

;l}gh :61 1 h P Phoi hitn dién
n;n; tuﬁ‘:l tu’c —acisaarass ---——-[_YIO; Piténg A tidn |

X1.2: Pitdng A da tién

== ¥Y11; Pitdng B tién |

T X2.4: Pitong B da tidn

Trthéi 3L 1 y12; Pitdng A Voi |

| _s103
X3.4: Pitong A da tién

Tr.thdi 4 { Y13: Pitong B l0i |

e
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Chuong & : B4 Bidu Khién Lap Trinh PLC

b) So 48 bic thang
Trong phin diéu
khién s dung 4 c& (F) gén 8100 € C €3 8108 8100 vio
ting trang thdi, vd & phén }r ” “’“‘-"‘” ,H’ ( )—
cong sudt st dung 2 ngd ra. 8100
@ trang théi O (ky
hiéu 12 S100) dugc thyc cg 8100 8101
hign khi pitdng A va B di 1 { ) LY
v& vj tri ban ddu (véi tin sw_l_l
higu Cl1 va C3), va véi sy
hig¢n dién cda phéi (CO) thi C4  q 5102 ad
diéu kién a€ chuyén sang ”— { ) i}
trang thdi 1 (S101). Khi 43 3106
thiye hién xong trang thdi 1, va
néu c6 tin hiéu C4, thi s& o1 Si02 8103
chuy€n sang trang théi 2. ” { } y Cu
th€, ta c6 sd 46 bdc thang 8100 5102 thé
hién trén (H.6.12). Vi [
1 fri—
§101 8103 o
F—  Hinh6.12: Biéu d8 bgc thang ]

¢) Danh muc lgnh

Cédc budc riéng ré dugc xdc dinh trong danh mye 1€nh va cdn 3 cd (F) dé€ thyc
hién 4 trang thai nhu sau:
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Chugng 6 : Bé Pidu Khidn Lip Trinh PLC

IF N Fl

A co

A Cl

A C3 A
S Fl

S Y1

IF F1

A N R

A c2 B*
5 F2

S Y2

IF F2

A N F3

A C4 A
s F3

R Yl

IF F3

A Cl

R Fl1

R E2 B /Trd vé trang thdi ban diu
R F3

R Y2

Khi 13p trinh trén m§t PLC cu th€, cdn nghién citu cdc 1&nh cy thé va cic ky
hiéu ma nha sdn xuft sir dyng.

B6 diéu khién 14p trinh & phat tri€én d€ c6 thd didu khidn cic qui trinh cong
nghé phifc tap, cho phép cii dit cdc ludt didu khién riéng do ngudi sit dung thi€t k&, ké
cé thi€t 1dp cdc bd didu khi€n md. Nhung b&n d6 cdn ¢6 nhitng bai todn didu khién don
gidn, cin c6 mét loai PLC nhd, don gidn, r& Hing Siemens di cho ra ddi mét PLC
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Chuong 6 : BY Diéu Khidn L4p Trinh PLC
thudc loai ndy, ¢6 tén 12 LOGO. LOGO khéng nhitng nhd vE& kich thude, ré v gia
thianh, ma khi l4p trinh khdng cdn cé bd 1ap trinh hodc may vi tinh.

Thi trudng PLC hién nay rt phong phu. Cde PLC cing cB thudng ¢é cdc chic
ning diéu khi€n twong duong nhau. Pi€m khdc nhau c¢o bdn giffa céc loai PLC 1a
phuong phap va ngén ngtt 1§p trinh, Cho
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