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Chuong 1:
Khai niém chung vé hé truyén dong dién tw dong
Muc dich va yéu cau:

+ Nim duogc cu trac chung cta hé thong truyén dong dién tu dong (HT-TDDTD).

+ Nam duoc dic tinh cua timg loai dong co trong cac hé thong truyén dong dién tu dong
cu thé.

+ Phan tich dugc cac phuong phap diéu chinh toc d6 dong co va van dé diéu chinh toc
do trong cac hé “bo bién doi - dong co ™.

+ Khao sat dugc qua trinh qua d¢ cia HT-TDDTD vai cac thong s6 ctia hé hodc cua phu
tai.

+ Tinh chon cac phuong 4n truyén dong va nam dugc nguyén tic co ban dé chon cong
suat dong co di¢n.

+ Nam duogc cac nguyén tic co ban diéu khién tw dong HT-TPDTD.

+ Phan tich va danh gia dugc cac mach di€u khién tu dong dién hinh cua cadc may hoac
hé thong da co san.

+ Nim duoc nguyén tic lam viéc cua phan tir diéu khién logic.
+ Tong hop dugc mot s6 mach diéu khién logic.

+ Thiét ké duoc cac mach diéu khién tu dong cua cac may hoac hé théng theo yéu cau
cong nghé.

Céu tric va phan loai hé thong truyén dong dién tw dong (tdd td)
Cau tric ciia hé thong truyén dong dién tw dong:
* Pinh nghia h¢ théng truyén dong dién ty dong:

+ Hé truyén dong dién tu dong (TDD TD) la mot to hop céc thiét bi dién, dién tir, v.v.
phuc vu cho cho viéc bién doi dién nang thanh co nang cung cap cho cac co cau cong
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tac trén cadc may san suat, cling nhu gia cong truyén tin hi€u thong tin dé di€éu khién qua
trinh bién d6i nang lugng dé theo yéu cau cong nghé.

* Cau trac chung;
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Hinh 1-1: M6 ta cdu trac chung ctiia hé TDD TD

BBD: B bién doi; PC: Pong co dién; MSX: Mdy sdan xudt; R va R T : BY diéu chinh
truyén dong va cong nghé; K va K T : cac Bo dong cdat phuc vu truyén dong va cong
nghé; GN: Mach ghép noi; VH: Nguoi vdn hanh

Céu tric cia h¢ TDD TP gom 2 phan chinh:

- Phén luc (mach lyc): tir ludi dién hoac nguén dién cung cép dién nang dén bo bién doi
(BBD) va dong co dién (PC) truyén dong cho phu tai (MSX). Cac bo bién dbi nhu: bd
bién d6i may dién (may phat dién mot chiéu, xoay chiéu, may dién khuéch dai), bd bién
d6i dién tir (khuéch dai tir, cudn khang bao hoa), bd bién ddi dién tir, ban dan (Chinh
luu tiristor, bo diéu ap mot chiéu, bién tan transistor, tiristor). Bong co c6 cac loai nhu:
dong co mdt chiéu, xoay chiéu, cac loai dong co dac biét.

- Phan diéu khién (mach diéu khién) gdm céc co cu do luong, cac bd diéu chinh tham
s6 va cong ngh¢, cac khi cy, thiét bi diéu khién dong cat phuc vu cong ngh¢ va cho nguoi
van hanh. Pong thoi mot sé hé TDD TP khéc c6 ca mach ghép ndi véi cac thiét bi tu
dong khac hoic voi may tinh diéu khién.
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Phan loai hé théng truyén dong dién tu dong:

- Truyén dong dién khong diéu chinh: thudng chi c6 dong co nbi truc tiép vai ludi dién,
quay may san xuat vdi mdt toc dd nhat dinh.

- Truyen dong c6 diéu chinh: tuy thudc vao yéu cau cong nghé ma ta c6 hé truyén dong
dién diéu chinh téc do, hé truyen dong dién tu dong diéu chinh mé men, luc kéo, va hé
truyen dong dién tuy dong diéu chinh vi tri. Trong hé nay c6 thé 1a hé truyen dong dién
tu dong nhiéu dong co.

- Theo cAu trac va tin hiéu diéu khién ma ta c6 hé truyén dong dién tu dong diéu khién
s0, h¢ truyén dong di¢n tu dong di€u khién tuong tu, hé truyén dong dién tu dong diéu
khién theo chuong trinh ...

- Theo dic diém truyén dong ta c6 hé truyén dong dién ty dong dong co dién mat chiéu,
dong co dién xoay chiéu, dong co budc, v.v.

- Theo mtrc do tu dong hoa co6 h¢ truyén dong khong tu dong va hé truyén dong dién ty
dong.

- Ngoai ra, con c6 h¢ truyén dong dién khong ddo chiéu, co6 dao chiéu, h¢ truyén dong
don, truyén dong nhi€u dong co, v.v.

Dac tinh co ctia may san xuat Va dong co
Pic tinh co clia may san xuat:

+ Dac tinh co ciia may san xuat 1a quan hé gifra toc d¢ quay va momen can cua may san
xuat: M¢ = f(w).

+ Dic tinh co cia may san xut rat da dang, tuy nhién phan lén chiung duoc biéu dién
dudi dang bicu thue tong quat:

i ~ 51
Me = Moo + (Man - Meo) | — |

()Cl-am

(1-1)

Trong do:
M, - mémen tng véi toc do o.

M¢o - moémen ing voi toc do o = 0.
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Mdm - mOémen tng véi toc d¢ dinh mirc wdm
+ Ta c6 céc truong hop s6 mil q ting véi céc tai:

Khi q = -1, mémen ty 1¢ nghich v&i toc do, tuong Ung cac co ciu may ti¢n, doa, may
cudn day, cudn gidy, ... (duong ? hinh 1-2).

bac diém cua loai may nay la toc do lam viéc cang thap thi moémen cén (lyc can) cang
lon.

Khi q = 0, Mc = Mdm = const, twong (mg cac co cdu may nang ha, cau truc, thang may,
bang tai, co cau an dao may cat got, ... (duong ? hinh 1-2).

Khi g =1, mémen ty 1¢ bac nhét véi tde do, tuong Uing cac co cAu ma sat, may bao, may
phéat mot chiéu tai thuan trg, (duong ? hinh 1-2).

Khi q = 2, mdémen ty 18 bac hai véi toc do, twong ng cac co cu may bom, quay gio,
may nén, (duong ? hinh 1-2).

+ Trén hinh 1-2a bi€u dién cac dac tinh co cua may san xuat:

(Ll
T 0 0

e

L 2

M, M

al 1y c)
Hinh 1-2: a) Cac dang dic tinh co clia cac mdy san xuat
2:q=-1;2:q=0;,2:q=1;?2:q=2.
b) Dang dic tinh co ctia may san xut cé tinh thé ning.

¢) Dang dic tinh co ctia may san xudt c6 tinh phan khéang.
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+ Ngoai ra, mot s may san xuat ¢ dic tinh co khac, nhu:

- Mémen phu thudc vao goc quay Mc = f(¢) hodc momne phu thuQc vao duong di M¢ =
f(s), cac may cong tac co pittong, cac may truc khong co6 cap can bang c6 dac tinh thudc
loai nay.

- Mémen phu thudc vao sd vong quay va dudng di Mc = f(o,s) nhu céc loai xe dién.

- Mémen phy thudc vao thoi gian Mc = f(t) nhu may nghién da, nghién quing.

Trén hinh 1-2b biéu dién dic tinh co clia may san xuit co6 momen can dang thé ning.
Trén hinh 1-2¢ biéu dién dic tinh co ciia may san xuit c6 momen can dang phan khang.
Ddc tinh co cua dong co dién:

+ Pic tinh co ciia dong co dién 1a quan hé gitta téc d6 quay va momen ciia dong co: M
= f(w).

+ Nhin chung c6 4 loai dac tinh co cta céc loai dong co dac trung nhu: dong co di¢n
mot chiéu kich tir song song hay doc 1ap (duong?), va dong co dién mot chiéu kich tur
ndi tiép hay hdn hop (duong?), déng co dién xoay chiéu khong ddng bo (dudng?), dong
bo (duong?), hinh 1-3.

3 4

Hinh 1-3: Céc dic tinh co cta bdn loai dong co dién

* Thuong nguoi ta phan biét hai loai dac tinh co:
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+ Pic tinh co tw nhién: 1a dic tinh c6 duge khi dong co ndi theo so d6 binh thuong,
khong str dung thém cac thiét bi phu trg khéac va cac thong s6 nguon cling nhu cia dong
co 1a dinh mtrc. Nhu vay moéi dong co chi c6 mét dac tinh co tu nhién.

+ Ddc tinh co nhan tao hay ddac tinh co diéu chinh: 1a dic tinh co nhan duoc sy thay doi
mot trong cac thong s6 nao d6 cua ngudn, cua dong co hodc ndi thém thiét bi phu tro
vao mach, hoac sur dung cac so do dac biét. Mo1 dong co co6 thé co nhi€u da tinh co nhan
tao.

D¢ curng dac tinh co:

+ Panh gia va so sanh cac dac tinh co, nguoi ta dua ra khai niém “do cung dac tinh co
” va dugc dinh nghia:

cam _ c L. . AM
p=——: néu dic tinh co tuyen tinh thi: p=——:  (1-2a)
Om Am
< . . e dMT
Hodc theo hé don vi twong doi: p = dor . (1-2b)
0]

Trong d6: AM va A 13 luong sai phan ciia momen va toc d6 twong tng; M = M/Mdm

* %k
;O = ®/0dm ; hodc ® = w/wch .

. L e m
Hodc tinh theo do thi: p=—"tg

=]

—

¢ (hinh 1- 4) (1-3)

3 A

Mgy | ' M(w)
#

1101,1 M

Hinh 1- 4: Céch tinh d§ cimgdéac tinh co béng dd thi

Trong do:
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+ my la ti 1€ xich cua truc momen

+ mg 12 ti 1& xich cua truc toc do

+ 2 1a goc tao thanh gifra tiép tuyén véi truc o tai diém xét cua dic tinh co.

+ Pong co khong dong bo c6 do cing dic tinh co thay doi gid tri (B> 0, p < 0).

+Pong co ddng bo c6 dic tinh co tuyét dbi ctng (B = ).

+ Pong co mot chiéu kich tir doc 1ap c¢6 d6 climg dic tinh co ctimg (B > 40).

+Pong co mot chiéu kich tir doc 1ap ¢ do climg dic tinh co mém (P < 10).

Cac trang thai lam viéc cua hé tddtd

+ Trong hé truyén dong dién tu dong bao gid ciling c6 qua trinh bién doi nang luong dién

nang thanh co ning hodc nguoc lai. Chinh qua trinh bién d6i nay quyét dinh trang thai
lam viéc cua hé truyén dong dién. Co6 thé 1ap Bang 1-1:
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. & 2 . .
TT Bnle“ dn::": Paign Peg AP T{ang .t}ml
cong suat lam viéc
ﬂ,Pﬂ - Péng co
1 1L 0 =0 = Pain khong tai
AP
[] - Déng co
O P,
2 1T 0 0 =P;- P, co tai
— F: Him
L
3 &P{’ = =0 = |Pe | khong tai

Hiam
4 <0 | <0 |=[P-Pal | i sinh
Him
> 0 =0 = [P+ nguoc
Pa|
— P, Him
6 APJ\’L =0 =0 = |Pe | dong ning

o trang thai djng co: Ta coi dong cong suat dién Pdien c6 gia tri duong néu nhu n6 c6
chiéu truyén tir ngudn dén dong co va tir dong co bién doi cong suat dién thanh cong
sudt co: Peco = M.o cdp cho may san xuit va duoc tiéu thu tai co cdu cong tic cia may.
Cong suat co ndy co gia tri duong néu nhu mémen dong co sinh ra cung chiéu voéi toc
do quay.

o trang thai may phat: thi nguoc lai, khl hé truyen dong 1am viéc, trong mot didu kién
nao d6 co cdu cong tic cia mdy san xuét cé thé tao ra co nang do dong nang hoac the
nang tich liy trong hé du 16n, co ning d6 dugc truyén vé truc dong co, dong co tiép
nhan ning luong ndy va lam viéc nhu mot may phat dién. Cong suét dién co gia trj 4m
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néu nod co6 chiu tr dong co v€ ngudn, cong suat co cd gid tri am khi nod truyén tir may
san xuat vé dong co va mdémen dong co sinh ra ngugc chiéu voi toc do quay.

MoOmen cua may san xuat dugc goi 1a momen phu tai hay moémen can. N6 cling duoc
dinh nghia dau am va duong, nguoc lai véi dau mémen cua dong co.

+ Phuong trinh can bang cong suit ciia hé TP TP 1a:
Pg=Pc+ AP (1-4)
Trong d6: Pg¢ 1a cong suat dién; P¢ 1a cong suét co; AP 1 ton that cong Suét.

- Trang thai dong co gdm: ché d6 ¢ tdi va ché do khong tai. Trang thai dong co phan
bo ¢ goc phan tu I, III ctia mat phang o(M).

- Trang thai ham c6: Ham khong tai, Ham tai sinh, Ham nguwoc va Ham dong nang.
Trang thai ham & goc 11, IV cua mat phang o(M).

- Ham tdi sinh: Pgign <0, Pco <0, co ndng bién thanh dién nang tra vé ludi.

- Ham nguoc: Pgign > 0, Pco <0, dién ndng va co nang chuyén thanh ton that AP.
- Ham dong nang: Pdign = 0, Pco <0, co ndng bién thanh cong suét ton that AP.

* Cdc trang thdi lam viéc trén mdt phang [M, o]:

Trang thdi déng co: twong ung voi cac diém nam trong goc phan tu thir nhit va goc
phan tu tht ba cua mat phang [M, o], hinh 1 - 5.

Trang thai may phat: ‘tuong g v6i cac diém nam trong gdc phan tu thir hai va g()c phan
tu thtr tu ciia mit phang [M, o], hinh 1 - 5. & trang thai niy, mémen dong co chong lai
chiéu chuyén dong, nén dong co c6 tac dung nhu bd ham, va vi vay trang thai may phat
con c¢o tén goi la "trang thdi ham".
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M. M,
™ Mv\ @+t
oV SN
L | M@ 1
P G
Trang thai may phat M () Trang thai dong co
Mm<0,Mw=>0; ol Mm=0:;Mw=<0;
1| IV ~M
Trang thai dong co Trang thai may phat
Mo >0 ;Mo <0; [ -M(w) Mo<0;Mm»>0;
ey I v AN

Hinh 1 - 5: Biéu dién cac trang thai lam viéc

Tinh doi cac dai lwong co hoc

Mémen va lwe quy doi:

+ Quan ni¢m vé sy tinh doi nhu vige doi diém dat tir truc ndy vé truc khéc clia momen
hay luc c6 xét dén ton that ma sat & trong b@ truyén luc. Thuong quy do6i momen can
Mec, (hay luc can F¢) ctia bd phéan lam viéc veé truc dong co.

+ Piéu kién quy doi: dam bdo cdn bang céng sudt trong phan co ciia hé TPPTP:

- Khi ning luong truyén tir dong co dén may san xuét:

Pir =Pc + AP (1-5)

Trong do: Py 1a cong suét trén truc dong co, Pir = Mcqd. o,

(Mcqd va o - momen can tinh quy ddi va téc do goc trén truc dong co).

P¢ 1a cong suat ctia may san xuat, Pc = Miy.oly ,
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(M1y va o]y - mémen can va tdc do gdc trén truc lam vige).
AP 13 t6n thét trong cac khau co khi.

* Néu tinh theo hiéu suit hop tdc do ddi v6i chuyén dong quay:

Y .0
p=te Moo, M, ® (1-6)
T T,
. M .o M
Riit ra: Mg = 2 = e (1-7)
n,.o 1,

Trong do:  1); - hiéu suat ciia hop toc do.

R}
1:

- goi la ty 50 truyén cua hop toc dé.
)

¥

* Néw chuyén déng tinh tign thi lwe quy doi:

—& (1-8)

M =
ne

egd

Trong do: ? = ?i.7% - hi€u suit bo truyén luc.

%¢ - hiéu suit cua tang trong.

p = 0/Vly - goi 1a ty s quy doi.

- Khi nang luong truyén tlr may san xuat dén dong co:
Ptr = Pc - AP (tu chitng minh).

Quy ddi mémen quan tinh va khdi lwong quan tinh:

+ Piéu kién quy ddi: bdo toan dong ndng tich luy trong hé thong:
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W=>W, (1-9)

1

2
s . )
Cluyen dong quay: W=1T. T (1-10)

z
2 . . .5 _ v
Chuyen ddng tmh tien: W =m. 7 (1-11)

Neu str dung so do tinh toan phan co dang don khoi, va ap dung cac dieu kién trén ta co:

2 2 2 2
® Wy o, O E \
T —==T, —=+5T —+Sm,-— (112
2 2 7 T 2
2] & m,
- e =15 +El_z+2_z (1-13)
1 1o

Trong d6: Jqd - mdémen quan tinh quy dbi vé truc dong co.
op - tc dd gbc trén truc dong co.

Jp - mOmen quén tinh ctia dong co.

Ji - mOmen quan tinh ctia banh rang thir i.

m; - khéi lugng quén tinh cua tai trong thi j.

ii = w/oj - ti O truyén tdc dd tur truc thi i.

p=o/vj- ti sd quy ddi van tdc cia tai trong.

* Vidu: So d6 truyén dong cua co cau nang, ha :
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S B 5
@ M @
\. 2
TTTTTTTs -F-f-*'ff = = —..__
31 oy, Jp ., My Tt
— : =14 —
? Viv-Frr
G
Hinh 1- 6: So' d6 déng hoc ciia co cdu ning ha
? déng co dién; ? hop toc do;
? tang trong quay; ? tdi trong
. £7, J, m
Ta co: Jqd:JD+Ei—2+i—2+—; (1-14)
IS t i

. . L) - A 5 : . i
Trong do: & = — - ti 0 truyen toc do tir truc tang trong.

Phwong trinh dong hoc cia h¢ tdd td

+ La quan hé gitra cac dai lugng (o, n, L, M, ...) vo1 thoi gian:
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. s P (1)
Dang tong quat: MM, = : (1-15)

o= dt
+ Néu coi mémen do dong co =inh ra va momen can ngwoc chiéu nhau, va J = const, thi ta cé
phuwong trinh duaé dang 20 hoc:
dm

M-M_ =17
dt

(1-16)

Theo hé don vi SI: M(N.m); J(keg.m?); o(Rad/s); t(s).
Theo hé k¥ thuat: M({KG.m); GD(KG.n¢); n(ve/ph), t(=):

GD* dn
M-M, =— — (1-17)
375 dt
Theo hé hon hop: M(N.m); J(kg.m?); n(ve/ph); t(s):
I dn
M-M =— — (1-18)
955 dt
. . dm
Momen dong: Mg;=M-M_=1] (1-19)

dt

Ttr phuong trinh (1-19) ta thy ring:

: . dm . .
- Klu Mg = 0 hay M = M, , thi ] ' = () — hé ting toc.
t
s , _ dw o
- Kl Mg = 0 hay M < M, , thi q < () — hé giam toc)
L

- Khi Mgg = 0 hay M = M¢ , thi dw/dt = 0 — hé 1am viéc xac lap, hay hé lam viéc on
dinh: ® = const.

* Néu chon va ldy chiéu ciia toc dé w lam chuan thi: M(+) khi M??w@ va M(-) khi M??0.
Con Mc(+) khi Mc??w; Mc(-) khi Mc??w.

Picéu kién on dinh tinh ciia hé tdd td

Nhu ¢ trén da néu, khi M = M thi h¢ TDDTD lam viéc xac 1ap. Diém lam viéc xac lap
1a giao diém cua dic tinh co cua dong co dién o(M) véi dic tinh co ciia may san sut
o(Mc). Tuy nhién khong phai bat ky giao diém nao ctia hai dic tinh co trén ciing 13 diém
lam viéc xac 1ap on dinh ma phai c6 diéu kién 6n dinh, ngudi ta goi 1a 6n dinh tinh hay
su lam viéc phu hop gitra dong co voi tai.
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Pé x4c dinh diém lam viéc, dua vao phuong trinh dong hoc:

o [ o \ —\ o l{m—mxy (1-20)

Nguwoi ta xac dinh dwge diéu kién xac lap on dinh 1a:

(1-21)

X

\ f‘m \ (“ocr J

Hay: B - pc < 0 (1-22)

* Vi dy: Xét hai diém giao nhau cua cac dac tinh co:

Hinh 1- 7: Xét diém 1am viéc 6n dinh

Tai cac diém khao sat thi ta théy ba diém A, B, C la cac diém lam viéc xéc lap on dinh.
biém D la diém lam viéc khong 6n dinh.

Truong hop: A: B <Pe vi P <0 va Be =0 — xac lap 6n dinh.

B: B> Pc vi B >0 vaPel =0 — khong 6n dinh.

DPong hoc ciaa hé tdd td

Trong hé TPD TP c6 ca cac thiét bi dién + co, trong d6 cac bd phan co ¢6 nhiém vu
chuyén co nang tir dong co dén bd phan lam viéc cia may san xuat va tai d6 co ning

dugc bién thanh cong hiru ich.

Pong co dién co ca phan dién (stato) va phan co (roto va truc).
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MSX

l

Phédn didn PK Phin co

Hinh 1- 8: So dd ciu tric hé TPD TD

Phan co phu thuoc vao két cau, vat liéu va loai mdy, chung rat da dang va phu:c tap, boi
vay phai dua vé dang dién hinh dac trung cho cac loai, phan co c6 dang téng quat dic
trung d6 goi 1a mau co hoc cua truyén dong dién.

Mau co hoc (don khéi) 1a mot vat thé rin quay xung quanh mot truc voi tdc do dong co,
nd c6 moémen quan tinh J, chiu tic dong cia mdémen dong co (M) va momen can (Mc),
hinh 9.

Hinh 1- 9: Mau co hoc

Tinh dan hoi 16n ciing c6 thé xuat hién ¢ nhitng hé théng c6 mach dong hoc dai mic du
trong d6 khong chira mot phan tr dan hoi nao. Sy bién dang trén tung phan tr tuy nho
nhung vi s0 phan tir rat 16n nén doéi voi toan may nod trd nén dang keé.

Trong nhitng trudng hop trén phan co khi ctia hé khong thé thay thé twong duong bang
mau co hoc don khoi ma phai thay thé bang mau co hoc da khdi, hinh 9b.
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Hinh 1- 10: Mdu co hoc da khot ciia hé chuyén déng guay (a),
chuyen déng tinh tién (b) cd khdu co khi dan hoi,
vé he truc mém dan héi (o).

Néu quy d6i mémen va mémen quén tinh vé mdt truc tdc dd nao do (dong co hoac may
san xuat) thi trong phan 16n céc truong hop hé truyén dong c6 khau dan hoi phan co cta
no co thé thay trong dwong boi mau co hoc da khoi gom 3 khau: khau 1 gém réto hodc
phan g cta dong co véi nhiing phan tir n6i ctng véi dong co nhu hdp toc do, trong
toi v.v...; khau 2 1a khau dan hoi khong quéan tinh; khau 3 1a khau co ciia may san xuét;
nhu hinh 1- 9b. Trong d6 Mgh 12 moémen dan hoi.

Cau héi 6n tap

1. Chirc nang va nhiém vu cta hé thong truyén dong dién 1a gi ?

2. C6 may loai may san xuat va co cau cong tac ?

3. Hé thong truyén dong dién gdm cac phan tir va cac khau nao ? Lay vi du minh hoa &
mot may san xuat ma cac anh (chi) da biét ?

4. Momen can hinh thanh tir dau ? Pon vi do ludong cua nd ? Cong thue quy d6i mémen
can tur truc cua co cau cong tac ve truc dong co ?

5. Mdémen quan tinh 1 gi ? Pon vi do luong cua né ? Cong thirc tinh quy d6i momen
quan tinh tir toc d0 wi nao do6 vé toc dg cua truc dong co  ?

6. Theé nao 1a mémen can thé nang? Pac diém cta no thé hi¢n trén do thi theo toc do ?
Lay vi du mdt co cau c6 momen can thé nang.

7. Thé nao la momen can phan khang? Lay vi du mot co cau c6 mémen can phan khang.
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8. Pinh nghia dic tinh co ctia may san xuat. Phuong trinh tong quat clia n6 va giai tich
cac dai lugng trong phuong trinh ?

9. Hay v€ dac tinh co cua cac may san xuat sau: may tién; can truc, may bao, may bom.

10. Viét phuong trinh chuyén dong cho hé truyén dong dién c6 phan co dang méu co
hoc don khoi va giai thich cac dai lugng trong phuong trinh ?

11. Dung phuong trinh chuyén dong dé phan tich cac trang thai lam viéc cua hé thong
truyén dong tuwong trng véi dau cua cac dai luong M va M¢ ?

12. Binh nghia déc tinh co ctia dong co dién ?

13. Pinh nghia d¢ cung dac tinh co ? Co thé x4 dinh d6 cing déc tinh co theo nhiing
cach nao ?

14. Phan biét cac trang thai dong co va cdc trang thai ham cua dong co dién bang nhiing
dau hiéu nao ? Lay vi du thuc té vé trang thai him cta dong co trén mot co cdu ma anh
(chi) da biét ?

15. Chiéu cua dong ning luong s& nhu thé nao khi dong co 1am viéc & trang thai dong
co?

16. Chiéu ctia dong ning luong s& nhu thé nao khi dong co lam viée ¢ trang thai may
phat ?

17. Biéu kién 6n dinh tinh 13 gi ? Phan tich mot diém lam viéc xac lap 6n dinh tinh trén
toa d0 [M, o] va [M, o].

18. MAu co hoc don khdi 1a gi ? Khi nao thi ding mau co hoc don khéi dé khao sat hé
thong truyén dong dién ?

19. Mau co hoc da khdi 13 gi ? Khi nao thi dung miu co hoc da khéi dé khao sat hé
thong truyén dong di¢n ?
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Chuong 2:

Cac tinh co cua dong co dién
Khai niém chung

Chuong 1 di cho ta thdy, khi dit hai duong déc tinh co M(() va Mc(() 1én cting mot hé
truc toa do, ta co thé xac dinh duoc trang thai lamg viéc cua dong co va cua h¢ (xem
hinh 1-2 va hinh 1-3): trang thai x4c 1ap khi M = Mc Gng véi giao diém cua hai duong
dac tinh M(() va Mc((); hoac trang thai qua dé khi M ( Mc tai nhitng vung ¢6 ( ( (x1 ;
trang thai dong co thude gbc phan tu thir nhat va thir ba; hodc trang thai him thudc goc
phan tu tht hai va thir tu.

Khi phan tich cac hé truyén dong, ta thudng coi may san xuét da cho trudc, nghia la
coi nhu biét trude dic tinh co Mc(() cua nd. Vdy mudn tim kiém mot trang thai 1am
viéc voi nhitng thong $6 yéu cau nhu toc do, momen, dong di¢n dong co v... ta phai tao
ra nhitng dic tinh co ctia dong co twong img. Mubn viy, ta phai ta phai ndm viing cac
phuong trinh dac tinh co va cac dic tinh co cua cac loai dong co dién, tir do hiéu dugc
cac phuong phap tao ra cac dic tinh co nhan tao phii hop v6i may san xuat da cho va
diéu khién dong co sao cho c6 duoc cac trang thai 1am viéc theo yéu ciu cong nghé.

Mbi dong co c6 mdt dic tinh co tyr nhién xac dinh béi cac s liéu dinh murc cua no.
Trong nhleu truong hop ta coi dic tinh nay nhu loat s6 liéu cho trudc. Mat khac no c6
thé c6 vo sd dic tinh co nhan tao c6 duoc do bién 601 mot hodc vai thong sb ciia ngudn,
cua mach dién dong co, hodc do thay ddi cach nbi day cta mach, hoac do dung thém
thiét bi bién d6i. Do d6 bat ky thong s6 nao c6 anh huong dén hinh dang va vi tri cia
dic tinh co, déu duoc coi 1a thong sd diéu khién dong co, va twong tng 13 mot phuong
phap tao dac tinh co nhan tao hay dac tinh diéu chinh.

Phuong trinh dic tinh co cua dong co dién co thé viét theo dang thuan M = f(() hay dang
nguoc (= f(M).

Pic tinh co ciia ddng Co mdt chiéu kich tir doc 1ap (PMdI)
So d6 noi diy ciia PMdl va PMss:

DPong co dién mot chiéu kich tir doc 1ap (PMd1): ngudn mét chiéu cp cho phan Gng va
cap cho kich tir doc 1ap nhau.
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Khi ngudn mét chiéu c6 cong suat vo ciing 16n va dién ap khong doi thi c6 thé mic kich
tir song song véi phan tng, lic d6 dong co dugce goi 1a dong co dién mat chiéu kich tur
song song (BDMss).

+ . 1, . - + u
= R o &
"—vvv—%* it DETE
L. R, I, A '—'Rd
*uI" &,
+ LT, - L
@) b)

Hink 2-1: a) S dé ndi day déng co dién métchidu kich nb déc ldip.
bl So dd nétday déng co diégn mot chidu kich htsong song.

Ciac thong so co ban ciia PMdl:

Cac thong sb dinh muc:

ndm(vong/phut); (dm(Rad/sec); Mdm(N.m hay KG.m); (dm(Wb);
fdm(Hz); PAdm(KW); Udm(V); Idm(A); ...

Cac thong s6 tinh theo cac hé don vi khac:

(* = (/(@m ; M* = M/Mdm ; I* = I/Idm; (* = (/(dm; R* = R/Rdm,;
Rcb = Udm/Idm,;

0%; M%:; 1%; ...

Phwong trinh dic tinh co - dién va dac tinh co ciia PMadl:

Theo so dd hinh 2-1a va hinh 2-1b, ¢6 thé viét phuong trinh cin bang dién ap ctia mach
phén g nhu sau:

Uu =E + (Ru + Ruf).Iu (2-1)
Trong do6:
Ut 1a dién ap phan Gng dong co, (V)

E 1a strc dién dong phan tmg dong co (V).
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L5 0 0=Kp - 0 (22)
¢ 1a hé s6 két ciu cua dong co.

Hodac: E = Ke(.n (2-3)

Va:e

Vay: Ke =G=0,105.K

Ru 13 dién tré mach phan tng, Ru = ru + retf + retb + rtx , (().
Trong d6: ru 1a dién tré cudn dy phan tmg ciia dong co (().
Rctf 1a dién tré cudn day cuc tir phu ciia dong co (().

Rctb 1a dién trd cudn day cuc tir bu ciia dong co (().

Retb 12 dién trod tiép xtc gitra chdi than véi co gop cua

dong co (().

Ruf 12 dién tré phy mach phan tmg.

I 14 dong dién phan tng.

Tu (2-1) va (2-2) ta co:

U, R_+R. £
o=t - e (0.4)

bay la phuong trinh dac tinh co - dién cia dong co mdt chiéu kich tir doc lap.
Mat khac, momen dién tir cua dong co dugc xéc dinh:
Madt = K(Iu (2-5)

Khi bé qua ton that ma st trong b truc, ton thit co, ton that thép thi co thé coi: Mco (
Mdt (M

Suy ra: Ir =G (2-6)

Thay gié tri Iu vao (2-4), ta co6:
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U, R_*R U, R
e e taef,, Ye ae)ZzM (2_7)
4

(D = — =
Ko (k) Kok

bay la phuong trinh dac tinh co ctia dong co dién mot chiéu kich tir doc lap.

C06 thé biéu dién dic tinh co dudi dang khac:

o =00 - Ao (2-8)

Trong d6: G goi 12 toc do khong tai Iy tudng. (2-9)

G goi 1a do sut toc do. (2-10)

Tt cac phuong trinh déc tinh co dién (2-4) va phuong trinh dac tinh co (2-8) trén, vdi

gia thiét phan tng duoc bu du va ( = const thi ta c6 thé v& duoc cac dic tinh co - dién
(hinh 2-2a) va ddc tinh co (hinh 2-2b) la nhitng duwong thang.

. L. L My Mo M
] b

Hink 2-2: q) Ddc tink co - dién déng cométchidu kich nb déc ldp.
b) Ddc tinh co déng oo dién métchidu kick i déc ldp.

Ddc tinh co tw nhién (TN) la dac tinh co co cac tham s6 dinh mikc va khong co dién tro
phu trong mach phan trng dong co:

Uzeém Raeém
=m0
Kpam (Ko é.m)z ( )

bdc tinh co nhan tao (NT) la déc tinh co c6 mdt trong cac tham s6 khac dinh murc hodc
c6 di¢n tr¢ phu trong mach phan tmg dong co.

Khi (=0, ta co:

UZE
le =77y = (2-12)
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Va:¢ (2-13)

Trong d6: Inm - goi 14 dong dién (phan tng) ngin mach
Mnm - goi 1a mdmen ngan mach

Tur (2-7) ta x4c dinh dugc d6 cung dac tinh co :

2
B= = "R iry (2-19)

= do =

Doi vo1 dac tinh co tu nhién:

Ko g)”
B = ~ 5 (2-15)
Va:é (2-16)

Néu chua c6 gid tri Ru thi ta c6 thé xac dinh gan dung dua vao gia thiét coi ton that trén
dién trd phan ing do dong dién dinh murc gay ra bang mot nira ton that trong dong co:

Re=05.(1 = nanyr™, Q (2-17)

*Vidu 2-1:

Xay dung dac tinh co ty nhién va nhan tao cia dong co dién mdt chiéu kich tir doc lap
c0 cac so liéu sau:

bong co lam viéc dai han, cong suét dinh muc 1a 6,6KW; dién ap dinh mtc: 220V; tde
do dinh muc: 2200vong/phut; dién tré mach phan tng gdbm dién trd cudn day phan tng
va cuc tu phu: 0,26(; dién tré phu dua vao mach phan tmg: 1,26(.

* Giai:

a) Xay dung ddc tinh co tw nhién:

Dic tinh co tw nhién co thé v& qua 2 diém: 1a diém dinh mic [Mdm; (dm] va diém khong
tai ly tudng [M = 0; ( = (0]. Hoac di€m khong tai ly tuong [M = 0; (= (0] va diém ngan
mach [Mnm; ( = 0]. Hoac diém dinh mtc [Mdm; (dm] va diém ngan mach [Mnm; ( =

0].

Tdc do goc dinh mirc:

_ Mam 2200 _
Ogm =555 = 955 — 230,3rad/s
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Momen (co) dinh muc:

P, .1000
__ _dm _ 6,6.1000 _
Mgy =~ 60— =355 = 28,6Nm

Nhu vay ta c6 diém thir nhat trén dic tinh co tu nhién can tim 1a diém dinh mirc: [28,6 ;
230,3].

Tur phuong trinh ddc tinh co ty nhién ta tinh dugc:

U, —1; R
am  “‘ame _ 220-35.0,26 _
o =303 091Wb

am

qudm =
Téc d6 khong tai 1y tuong:

U4
_ Yam _ 220 _
®0 =Ty~ = 091 ~ 241, 7rad/s

Ta c6 diém thir hai cta dic tinh [0; 241,7] va nhu vy ta c¢6 thé dung dugc duong dic
tinh co ty nhién nhu dudng ( trén hinh 2 - 3.

Ta c6 thé tinh thém diém thir ba 1 diém ngan mach [Mnm; 0]
U,

M,y =Kp.dyy =Ko - —"=091 - 35 =770Nm

Vay ta co6 toa do diém th{r ba cua dic tinh co ty nhién [770; 0].

P clng cua dic tinh co tu nhién c6 thé xac dinh theo biéu thirc (2-15) hodc xac dinh
theo s0 li¢u lay trén duong dac tinh hinh 2-3.

| |:d_M:A_M:0*Mam: 28,6
Bl = 4o = 40 = wg=w,, ~ 2417 - 2303

=2,5Nm.s

b) Xay dung dac tinh co nhan tao coé Ruf = 0,78(:

Khi thay dbi dién tr& phu trén mach phan tmg thi tc d6 khong tai Iy tuong khong thay
do1, nén ta co6 theé v€ dac tinh co nhan tao (c6 Ruf = 0,78() qua cac diém khong tai ly
tudng [0; (0] va diém tuong ing véi toc do nhan tao [Mdm; (nt]:
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& w (radfe)
24,7
230,3[ =L | @
183,3[ [ ]| @
0 78,6 M (Nm)

Hinh 2 -3 Fde Hek oo ta nhién va ddn tinh carmbhdn tan

Ta tinh dugc gia tri mémen (co) dinh murc:

P 10000 661000
Mdm - ® - 230,3 - 28,66Nm

am

Va tinh téc d6 goc nhan tao:

Ugm ~— R + Raeﬁ Lim
Kpam

_ 220—(02)2,31:26)'35 = 183,3rad/s

(Dnt =

Ta c6 toa d6 diém tuwong Gng véi tbe dd nhan tao [28,66; 183,3]

Vay ta co thé dung dugc duong dac tinh co nhan tao c¢6 dién tré phu trong mach phén
ung nhu duong ( trén hinh 2 - 3.

Dac tinh co khi khéi dgng DPMdl va tinh dién tré khéi dong:

Khoi dong va xdy dung ddac tinh co khi khoi dong:

+ Néu khoi dong dong co DPMdl bang phuong phap dong truc tiép thi dong khai dong
ban dau rat 16n: Ikdbd = Udm/Ru ( (10 ( 20)Idm, nhu vay n6 co6 thé dét néng dong co,
hoac lam cho su chuyen mach kho khén, hodc sinh ra lyc dién dong 16n lam pha huy qua
trinh co hoc ctia may.

+ Pé dam bao an toan cho may, thudng chon:

Ikdbd = Inm ( Icp = 2,51dm (2-18)

+ Mubn thé, nguoi ta thuong dua thém dién tré phu vao mach phan tmg ngay khi bit
dau khoi dong, va sau do6 thi loai dan chung ra dé dua téc do dong co 1én xéc lap.
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I’kdbd = I’'nm =G= (2(2,5)Idm ( Icp ; (2-19)
* Xay dung cdc dac tinh co - dién khi khoi dong PMdl:

- Tur cac thong s6 dinh murc (Pdm; Udm; Idm; ndm, (dm; ...) va thong sb tai (Ic; Mc; Pc;
...), 80 cap khéi dong m, ta v€ ddc tinh co tu nhién.

- X4c dinh dong dién khoi dong 16n nhat: Imax =I1 = (2(2,5)Idm
- X4c dinh dong dién khoi dong nho nhit: Imin =12 = (1,1(1,3)Ic
- Tir diém a(I 1) k& duong a(0 nod s& cit I2 = const tai b; tir b k& dudng song song véi
truc hoanh né cat I1 = const tai ¢; no1 ¢(0 no s€ cat [2 = const tai d; tr d ké duong song

song voi truc hoanh thi né cat I1 = const tai e; ...

Cu nhu vay cho dén khi n6 gap duong dac tinh co tu nhién tai diém giao nhau cua dac
tinh co TN va I1 = const, ta s€ c6 dac tinh khoi dong abede... XL.

Néu diém cudi cung gip dic tinh TN ma khéng triung véi giao diém cua dic tinh co TN
va I1 = const thi ta phai chon lai I1 hoac 12 r61 ti€n hanh lai ttir dau.

5 U, — 5
Ckt ERM
L
K. K
L E Rez Run
a)

Hink 2-3. a)Se dd néiday DM, khei déng 2cdp m= 2
bl Céc déc tinh khdi déng DM, m= 2.

Tinh dién tro khoi dong:
a) Phuong phap db thi:

Dua vao biéu thuc cua do sut toe do (( trén cac dac tinh co irng voi mot gia tri dong dién
(viduIl) ta co:

Awpy = K_¢11;AwNT = Tq,zlﬂ (2-20)
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Rat ra: € (2-21)
Qua d0 thi ta c6:

_ ha—he __ae .
Raefl = " he Rae - ERae:

Tuong tu nhu viy:

Rap = *5° Re =R

Dién tro tong tng voi mdi dic tinh co:

R1=Ru + Ruf (1) = Ru + (Ruf 1 + Ruf 2)

R2 =Ru + Ruf (2) = Ru + (Ruf 2)

b) Phwong phap giai tich:

Gia t’hié't C[C)ng co dugc khot dong vo1 m cép ’dién’ tré pl}u. bac tiph khéi gicf)ng dau tién
va doc nhat 1a duong 1 (hinh 2-3b), sau d6 dén cap 2, cap 3, ... cap m, cudi cung la dac
tinh co tu nhién::

Dién tro tong ing voi mdi dic tinh co:

R1=Ru+Ruf(1)=Ru+ (Ruf 1+ Ruf2 + ... + Ruf m)

R2=Ru+ Ruf (2)=Ru+ (Ruf 1 +Ruf2+ ... + Ruf m-1)

Rm-1 =Ru + (Ruf m-1 + Ruf m)
Rm = Ru + (Ruf m)

Tai diém b trén hinh 2-3b ta co:
Uim — £

L= TR, (2-22)

Tai diém c trén hinh 2-3b ta c6:
Ugm — E

I =—"5—(2-23)

Trong qua trinh khéi dong, ta 1ay:
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% = A= const (2-24)
Vay:G (2-25)
Rut ra:

R, =R,
R,_,=/R,=N\R,

R, =Ry =N\""'R, (326)
Rl = ARZ = }mem
Y

+ Néu cho trude sb cap dién trd khoi dong m va R1, Ru thi ta tinh duoc boi sé dong dién
khi khéi dong:

B m\/R71 m|Us. m+11 Uz,
A= Re  \Rgl Rl (2-27)

Trong d6: R1 = Udm/I1; rdi thay tiép 11 = (2.

+ Néu biét (, R1, Ru ta xac dinh duogc sb cép dién tré khoi dong:

1g(Ry/Ry)

g (2-28)

* Tr1 s0 cac cap kho1 dong dugce tinh nhu sau:

R =Ry — Ro= (A — 1).R,
Raeﬁn_l :Rm—l _Rm = )\.(}\,_ I)Izm

Ryp=R,— Ry =1""*(A—1).R, (2-29)
Ry =R —R,=1""'(A— 1R,

P

* Vi du 2-2:
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Cho dong co kich tir song song c6 cac so liéu sau: Pdm = 25KW; Udm = 220V; ndm =
420vg/ph; Idm = 120A; Ru* = 0,08. Khoi dong hai cap dién tré phu voi tan suat 11an/
lca, 1am viéc ba ca, mémen can quy doi vé truc dong co (cé trong thoi gian khai dong)
Mc ( 410Nm. Hay xac dinh céc cap dién tré phu.

* Giai:

Truée hét ta xac dinh cac sb liéu can thiét cua dong co:

bién tr¢ dinh mirc: Rdm = Udm/Idm = 220V/120A = 1,83(.
Dién tré phan tmg: Ru = Ru*.Rdm = 0,08.1,83 = 0,146(.

Tbc @6 g6c dinh muc: (dm =ndm/ 9,55 =420/ 9,55 = 44 rad/s.
Twr thong cuia dong co va h¢ s6 két cAu cua no:

Yam ~ Ree-lam _ 220 - 0,146.120 _ 4.6Wh

Kpm = Py - 44

am

Dong dién phu tai: Ic = Mc/K(dm = 410/4,6 = 89A ( 0,741dm.

V&i tan suét khoi dong it, dong dién va mémen phu tai nhé hon dinh muc, nén ta coi
truong hop nay thudc loai kho1 dong binh thuong vai s6 cap khéi dong cho trudec m =
2, dung biéu thuc (2-27), chon trude gia tri 12:

b=1,11c=1,1.89A=98 A

Ta tinh duogc bdi s6 dong dién khoi dong:

k=m+l Yim _ 2+1[ 220 ~25
Rl 0,146.98 ~ <>

Kiém nghiém lai gié tri dong dién I1:
I1=(12=2,598A =245A ( 2Idm

Gia tri dong khoi dong thap hon gia tri cho phép, nghia 14 s liéu di tinh 13 hop 1y.
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fe— U —— h
By = - T
. N
: T
- Rez Ry 0 LL L I,
@) b)

Hink 2-4: a) 8o dd néiday DM, khei déng 2cdp m= 2
h) Cac ddc tinh khdi déng DM, m = 2:
Duing Icé Ry = R, + Ry + Ry
Duong 2cé Ry = R, + R,
Duimg TWcéd: R = R,

Theo (2-26) ta xac dinh dugc cac cdp dién tré tong voi hai dudng dic tinh nhan tao:
R1 =(Ru=2,5.0,146 = 0,365 (

R2=AR1=2,5.0,365=0,912 ?

Va céc dién trd phu cta cac cap sé la:

Rufl =R1 - Ru

=0,365-0,146 =0,219 ?

Ruf2 = R2 - Rufl - Ru

=0,912-0,219- 0,146 = 0,547 ?

Cac dac tinh co khi ham DMdl:

Ham 14 trang thai ma dong co sinh ra mémen quay ngugc chiéu véi toc do, hay con goi
1a ché d6 may phat. Pong co dién mot chiéu kich tir ddc 1ap co6 ba trang thai ham:
Ham tdi sinh:

Ham tai sinh khi tbc d6 quay cta dong co 16n hon tdc do khong tai 1y tuong ((> (0). Khi
ham tai sinh, sitc dién dong ciia dong co 16n hon dién 4p ngudn: E > Uu, dong co 1am
viéc nhu mdt may phat song song véi ludi va tra ning luong vé ngudn, lac nay thi dong
hdm va mémen ham d3 ddi chiéu so v4i ché do dong co.
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Khi ham tai sinh:

-k Kowy— Kpw
_ & ® __ 0
Li=—F% = R <0

M, =Kol <0 (2-30)
}

* Mot s6 trang thai ham tai sinh:

+ Ham tai sinh khi (> (0: lic ndy may san xuit nhu 1a ngudn dong lyc quay réto dong
co, 1am cho dong co trd thanh may phat, phat ning luong tra vé ngudn.

3 LFY)

0

: . L>
: o
Ue E / ®H@§
Hatn & sinh (HTS), |
Trang thii rady phat % G Trang thai ddng oo
1‘ M }

h L

Mh 0 M

Hink 2- 5a; Him 0 sink khi c& déng luc guay déng co.

Vi E > U, do d6 dong dién phan tng sé& thay ddi chiéu so véi trang thai dong co :

-F
I.=1,= ;’52 <0;Mh=K@.Ih<0;
Moémen dong co doi chiéu (M < 0) va tré nén nguoc chiéu voi toe do, trd thanh momen
ham (Mh).

+ Ham tai sinh khi giam dién ap phan ng (Uu2 < Uul), lac nay Mc 1a dang momen thé
nang (Mc = Mtn). Khi gidm dién 4p ngudn dot ngot, nghia 1a toc do (0 giam dot ngot
trong khi tdc do ( chua kip giam, do d6 1am cho tdc d6 trén truc dong co 16n hon tdc do
khong tai 1y tudng (( > (02). Vé mit ning luong, do dong ning tich luy ¢ toc do cao 16n
s€ tudn vao truc dong co lam cho dong co trd thanh may phat, phat nang lugng tra lai
ngudn (hay con goi 1a hdm tai sinh), hinh 2-5b.
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Hink 2- 5b: Ham t&i sink kki gidm o d¢ bdng cdch gidm
dién dp phan ing déng co (U, < U,

+ Ham tai sinh khi dao chiéu dién 4p phan tng (+Uu ( - Uw): lic nay Mc 13 dang momen
thé nang (Mc = Mtn). Khi dao chiéu dién ap phan tng, nghia 1a dao chiéu téc d6 + (0
( - (0, dong co s& dan chuyén sang dudng dic tinh c6 -Uu, va s& lam viéc tai diém B
(((B(>(- (0(). Vé mit nang lugng, do thé ning tich luy & trén cao 16n s& tudn vao dong
co, 1am cho dong co tro thanh may phét, phat nang luong tra lai ngudn, hinh 2-5c.

Trong thyc té, co cAu nang ha cua cau truc, thang may, thi khi nang tai, dong co truyén
dong thuong lam viéc & ché do dong co (di€ém A hinh 2-5c¢), va khi ha tai thi dong co
lam viéc & ché do may phat (diém B hinh 2-5c¢).

Hink 2- 5c; Ham i sinkh khi ddo chidu
dién dp phin dng déng co[+U, =-U,).

Ham nguoc:

Ham nguoc 12 khi momen him cua dong co nguoc chiéu véi tbe d6 quay (M(((). Him
nguoc co6 hai truong hop:
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a) Pua dién tré' phu 16m vao mach phan tng:

DPong co dang 1am viéc & diém A, ta dua thém Ruf 16n vao mach phan tng thi dong co
s& chuyén sang diém B, D va lam viéc 6n dinh ¢ diém E ((6d = (E va (6d(((A) trén dic
tinh co c6 thém Ruf 1on, va doan DE la doan ham nguoc, dong co lam viéc nhu mot
may phat ndi tiép v6i lu6i dién, lac nay stc dién dong ciia dong co dao déu nén:
_ U+E._ U.-+Kfw
h™ R+R;  RA+Ry

M, = Kfl, (2-31)
H

04
j
'q ]

L
@ L
I,

a)

Hink 2-fia: a) So dé hidm nguge bang cdch thém R,
B) Bdc tinh co khi hidm nguge bang hém R,

Tai thoi diém chuyén ddi mach dién thi mémen dong co nho hon mémen can (MB <
Mc) nén tdc d6 dong co giam dan. Khi (= 0, dong co & ché do ngin mach (diém D trén
dic tinh c6 Ruf ) nhung momen cua né van nhd hon momen can: Mnm < Mc; Do d6
momen can cia tai trong s& kéo truc dong co quay nguoc va tai trong s& ha xudng, ((
<0, doan DE trén hinh 2-6a). Tai diém E, dong co quay theo chiéu ha tai trong, truong
hop nay su chuyén dong ctr hé dugc thuc hién nho thé nang cua tai.

b) Ham nguoc biang cach dio chiéu dién 4ap phan ing:

Pong co dang lam viéc ¢ diém A, ta doi chiéu dién 4p phan ung (vi dong dao chiéu 16n
nén phai thém dién trd phu vao dé han che) thi:
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Dong co s€ chuyén sang diém B, C va s€ lam viéc xac 1ap & D néu phu tai ma sat. Poan
BC 1a dogn ham nguoc, luc nay dong ham va mémen ham cua dong co:

“Up—Ep Up + Koo
Ih: Rae+Rmf - Ra3+Raef 0
Mh = K(D]h <0 (2'32)
h

Phuong trinh déc tinh co:

-U.

" Faery o 33
Ko ( K(p)z ( - )

a) b)

Hink 2-6b: a) S dd him ngugc bdng cdach dao chidy U,
bl Déc tink co khi hdm ngugc bdng cdch ddo U,

Ham dpng nang: (cho Uw = 0)

a) Him dong nang kich tir doc lap:

Pong co dang lam viéc voi ludi dién (diém A), thyc hién cat phan ung dong co ra khoi
ludi dién va dong vao mot dién trd ham Rh, do dong nang tich luy trong dong co, cho
nén dong co van quay va né lam viéc nhu mot may phat bién co ning thanh nhiét ning

trén dién trd him va dién tré phan tng.

Phuong trinh ddc tinh co khi ham dong nang:

g (2-34)
0= ——r -
(Kp)*
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Tai thoi di€ém ham ban dau, toc d0 ham ban dau 1a (hd nén strc di¢n dong ban dau, dong
ham ban dau va mémen ham ban dau:

Ew = Kopw,,
Epg Kowyq
la= — Ro+R, Rm+Rh<0
(2-35)

My, = Kol <0
3

Hink 2-7a: a) So dé hdm déng ndng kich nb déc lép.
b) Déc vink cokhi hidm déng ndng kich nt dic lip.

Trén d6 thi dic tinh co hdm dong ning ta thiy ring néu mémen can 13 phan khang thi
dong co s& ding han (cac doan B10 hoic B20), con néu mdmen can la thé ning thi dudi
tac dung cua tai s€ kéo dong co quay theo chiéu nguogc lai ((6d1 hoac (6d2).

b) Him dong nang tu Kich tir :

Pong co dang 1am viée voi ludi dién (diém A), thuc hién cit ca phan tng va kich tir ciia
dong co ra khoi ludi dién va dong vao mot dién trd ham Rh, do dong nang tich luy trong
dong co, cho nén dong co van quay va né 1am viéc nhu mot may phat ty kich bién co
nang thanh nhiét nang trén céc dién tro.

Phuong trinh dac tinh co khi ham dong nang tu kich tur:

_ R33+Rkl + Rh

o) M (2-36)

w=
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4
G

a) b)

Hink 2-7b: a) So dé hdm déng ndng nekich nr
b) Ddc Hnk cokhi hdm ding ndng fukich hr

Trén d thi dic tinh co him dong nang tu kich tir ta thiy rang trong qua trinh ham, toc
d6 giam dan va dong kich tir ciing giam dan, do d6 tir théng cua dong co ciing giam dan
va la ham cua tdc do, vi vay cac dac tinh co khi ham ddng nang tu kich tur giéng nhu dac
tinh khong tai cua may phat tu kich tur.

So v6i phuong phap him nguoc, him dong ning cé hiéu qua hon khi c6 cung tdc do
ham ban dau, nhat 1a ton it nang luong hon.

Cac dic tinh co khi diao chiéu PMdl:

Gia st dong co dang 1am viéc & diém A theo chiéu quay thuan trén dic tinh co tu nhién
thuan vai tai Mc:

_ U-®m _ R-®m
W T g™ 237)

Véi M = Mc thi (= (A = (Thuan

Mudn déo chiéu dong co, ta c6 thé dao chiéu dién ap phan tng hodc dao chiéu tir thong
kich tir dong co. Thudng dao chiéu dong co bang cach dao chiéu dién ap phan tng. Khi
dao chiéu dién ap phan tng thi (0 dao du, con (( thi khong dao dau, dic tinh co khi
quay nguoc chiéu:

_ Ug R+ Rzef
Kol)  [Kp(r )P

® M (2-38)

37/201



a) b)

Hink 2-8: a) So dé hidm ngugc bdng cach dae U,
b) Ddc tink cokhi hdm ngugc bdng cdch dde U,

Dong co quay ngugc chiéu tuong tng voi diém A’ trén dac tinh co ty nhién bén nguogc,
hoac trén dac tinh co nhan tao.

* Vi du 2-3:

Pong co lam viéc dai han, cong suét dinh muc 1a 6,6KW; dién ap dinh mtc: 220V; tde
do dinh muc: 2200vong/phut; dién tré mach phén ung gém dién tr& cudn day ph?m ung
va cyc tu phu: 0,26(; Trude khi ham dong co lam & diém dinh muc AM =Mdm, (=
(dm); Hay xac dinh tri s6 dién tré him dau vao mach phﬁn ung dong co dé ham dong
nang kich tir doc 1ap véi yéu cau momen ham 16n nhat Mh.max = 2Mdm. St dung so d6
ham dong nang kich tir ddc 1ap nhu trong hinh 2-9a.

* Giai:

Str dung so 6 ham dong ning kich tir doc 1ap hinh 2-9a khi d6 dam bao tir thong dong
co trong qua trinh ham la khong doi: ( = (dm.
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Hink 2.9 q) So dd hdm déng ndng kich v déc ldp.
b) Déc Hnh cokhi hidm ddéng ndng kich b ddc ldp.

bac tinh co ctiia dong co trude khi ham 1a dac tinh co ty nhién, va khi chuyén sang dac
tinh co ham dong nang kich tir ddc 1ap (doan BO trén hinh 2-9b).

Piém lam viéc trude khi ham 1a diém dinh muc A, co6:

Iu = Idm = 35A, tuong tng mémen dinh mirc Mdm;

(A = (dm =230,3rad/s (xem vi du 2-1)

Strc dién dong ctuia dong co trudce khi ham sé la:

Ebd = EA = Udm - Iu.Ru

Ebd =220 - 35.0,26 =210,9V

Tir hinh 2-9b ta thdy, momen (va dong dién) ham 16n nhat s& co duoc tai thoi diém ban
dau cua qué trinh ham, ngay khi chuyén QOi mach dién tur ché d§ dong co trén d?c tinh
co ty nhién sang mach di¢n lam viéc & ché d§ ham ddng nang kich tir doc 1ap (di€m B):
[h.max = Th.bd

Hoac Mh.max = Mh.bd

Vi (= (dm nén moémen dong co ti 1€ thudn voi dong dién dong co khi ham, do do dé dam
bao diéu kién Mh.max = 2Mdm thi:

Ih.bd = 2Idm = 2.35 = 70A

Dién trg tong trong mach phan tmg dong co dugc xac dinh theo (2-34):
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Koo | _ | |

Res = | T ba | = |]h.bd

Rer=20=3,010

Viy dién tré him phai ddu vao phan ting dong co khi him dong ning kich tir doc lap s&
la:

Rh=Ru(-Ru

Rn=3,01-0,26=2,757.
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Piic tinh co ciia dong co mot chiéu kich tir noi tiép (dmnt)
Va hon hop (@dmhh)

Pic tinh co ciia ddng co mot chiéu kich tir ndi tiép (dmnt) Va hdn hop
(dmhh)

So d0 ndi day ciia PMnt :

DPong co dién mot chiéu kich tir ndi tiép (BMnt): nguén mot chiéu cip chung cho phan
ung noi tiép voi kich tur.

aj

Hinh 2-10: a) So' do néi day DM,
b) Ddc tinh tir hod ctia PM .

Tir so do nguyén 1y ta thiy dong kich tir chinh 1a dong phan tmg, nén tir théng cua dong
co phu thudgc vao dong phan g va phu tai cua dong co.

Theo so d hinh 2-10a, c6 thé viét phuong trinh can bang dién ap cua mach phan ung
nhu sau:

U=E + R.Ju=k(( + R.Iu (2-39)

Trong d6: U 1a dién ap ngudn, (V)

R = Ru + Rkt + Ruf (2-40)

Trong nay: Ru 14 dién trd phan tng dong co.

Rkt 1a di¢n tro cudn day kich tir

Ruf 1a dién tré phy mac thém vao mach phan tng

Tuong tu DMdI, tir cac phuong trinh trén ta rut ra:
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o= —fz(z 41)

k(/)
= U B Rty 942

®= ko (k[p)z ( - )

Tur thong ( phu thudc vao dong kich tir Ikt theo dac tinh tir hod nhu duong ( trén hinh

2-10b. D6 1a quan h¢ gitra tir thong ( véi suc tir dong kich tir Fkt ciia dong co. ma: Fkt =

Ikt.Wkt . Khi cho dong kich tur béng dinh muec thi tir thong dong co s€ dat dinh muec.

Dé don gian hoa khi thanh 14p phuong trinh dic tinh co PMnt, ta coi mach tir cia dong

co la chua bao hoa, quan hé gitra tir thong vdi dong kich tur 1a tuyén tinh duong ( trén

hinh 2-10b:

(=C.Ikt ; (C - hé sd ti 18) (2-43)

Néu bo qua phan tmg phan tng, ta co:

(=C.lkt=C.lu=C.I(2-44)

Két hop (2-44) voi (2-39) ta duge phuong trinh dic tinh co dién cia PMnt:

A
W=Tér—je =1 — B(2-45)

Vé&i: A1 =G = const ; B=G = const ;
Mat khac:

M = k.. = k.C.I% (2-46)

Nén: ¢ (2-47)

Thay (2-47) vao (2-45) ta c6 phuong trinh dac tinh co PMnt:

A \k.C A
W=~ te =T — B (2-48)

Trong do6:
Ar = A1. Vk.C = const.

Qua phuong trinh (2 45) va (2-48) ta thay dic tinh co dién va dic tinh co cia PMnt ¢6
dang hypecbol va rat mém nhu hinh 2-11a, b va téc d6 khong tai Iy tuéng bang vo cung.
Thuc té khong c6 toe do khong tai 1y twong ddi véi dong co dién mot chiéu kich tir ndi
tlep.
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Cac dac tinh co dién va dac tinh co cua BMnt :

@
gy
a) b)

Hinh 2-11: a) Bdc tinh co dién ciia DM,
b) Ddc tinh co ctia DM,

Nhu vay dic tinh co dién cua PMnt c¢6 dang duong hypebol va rat mém. N6 c¢6 hai
duong tiém céan (hinh 2-12a):

+Khi I (0, (((:Tiém can truc tung.

+ Khi ( (-B, M ((: Tiém can duong (= -B =- (Ru()/K.C .

Tuong tu, ddi v6i dic tinh co cia DMnt ciing ¢6 hai dudng tiém can (hinh 2-12b):
+ Khi M (0, (((: Ti€m can truc tung.

+ Khi ( (-B, M ((: Tiém can duong (= -B =- (Ru()/K.C .

w w
A

€ Y S T

) b
Hinh 2-12:a) Tiém can cua ddac tinh co dicn ciua PM
H Y . O L4}

b) Tiém can cua ddc tinh co ciia DM,

Vi dac tinh co ty nhién thi Ruf = 0, nén ta c6 hai duong ti¢m can ung voi:
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+ Khi M (0, (((: Ti€m can truc tung.

+ Khi ( (-B(tn), M ( ( : dic tinh co s& tiém can véi duong thing ( = -B(nt) = - (Ru)/K.C

Dac tinh van nang cia DMnt:

Céc phuong trinh (2-40) , (2-41) va cac dic tinh trén hinh 2-12 dwoc rit ra voi gia thiét
dic tinh tir hoa ( = f(I) 1a dudng thing. Tuy nhién, thuc t& quan hé (= f(I) 1a phi tuyén
nén viéc viét phuong trinh va v& cac dic tinh co DMnt 1a rt kho khin. Vi vy cc nha
ché tao dong co thudng cho trude cic duong cong thue nghiém:

(* = {(I*) va M* = f(I*) khi khong c6 dién tr¢é phy, va goi 1a ddc tinh van nang cua DMnt
nhu hinh 2-13.

2.0 M = £(I%)

1,22
0,8
0,4

o = (I

I’t

1t -1t 1T 1T 1
004081,21,6202,42,8

Hinh 2-13: Cdc ddc tinh van ndng ctia DM,

Céc dic tinh nay cho theo don vi trong ddi:

(*=(/(dm;
I* =1/Idm ;
M* = M/Mdm ;

Dung chung cho céc loai dong co trong diy cong sudt c6 cung tiéu chuan thiét ké.

Dbi véi dong co da cho, ta chi can 1ay gid tri (dm nhan vao truc tung va lay Idm nhan
vao truc hoanh, ta s€ dugc déc tinh co dién ty nhién ( = f(I) cia dong co d6. Mat khac,
tur gid tri [* tra theo duong M* = f(I*) ta dugc gia tri M* tuwong ting. Nhan gia tri M*
d6 véi Mdm cia dong co da cho ta dugc M. Nhu vay, tir dac tinh co dién ty nhién va
duong dac tinh van nang M* = f(I*) ta s€ dugc dac tinh co ty nhién ( = f(M). Nguoi ta
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c6 thé v& dic tinh co nhén tao (dung thém dién tré phy trong mach phan ng) cia PMnt
khi st dung cac dac tinh van nang va dic tinh co ty nhién.

Pac tinh co khi khéi dong DMnt:

Tuong tu DMdI, dé han ché dong khoi dong BPMnt nguoi ta cling dua thém dién tré phu
vao mach phan tng ngay khi bat dau khoi dong, va sau do thi loai dan di dé dua toc do
dong co 1én xac lap.

I’kdbd = I'nm =G= (2(2,5)Idm ( Icp (2-49)

a) Xdy dung cac ddac tinh co khi khoi dong DMdl:

So d6 nguyén 1y va dic tinh khoi dong trinh bay trén hinh 2-13:

+ -
gy 1 -4
Ckt
O
Iu- Ikt Ru-fz Ruﬂ

al
Hinh 2-13: a) So do noi day PM_, khoi dong 2 cap, m = 2
b Cdac déac tinh co khi khoi dong DM, . m = 2

Qua trinh xay dung dac tinh kho1 dong theo cac budce sau:

1. Duya vao céc thong sb cua dong co va dac tinh van nang, v€ ra dac tinh co tu
nhién.

2. Chon dong dién gi6i han I1 ( (2(2,5)Idm va tinh dién trd tong ctia mach phan
g khi khdi dong R = Udm/I1 . Ta ké duong 11 = const no s& cat dic tinh tyr
nhién tai e.

3. Chon dong chuyén khi khai dong 12 = (1,1(1,3)Ic . Ké duong 12 = const no s&
cat dic tinh ty nhién tai f, va no cling cat dic tinh nhan tao ddc nhét (c6R) taib
theo biéu thurc:

_ M 2 50
On1() = OTNY Upm-loRe ( - )

Ké cac dudng ef va ab kéo dai, chung s& cit nhau tai A, tir A dung tiép cac duong dic

tinh khoi dong tuyén tinh hod thoa man cac yéu cau khoi dong va ta co duong khoi dong
abcdefXL.
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b) Tinh dién tro khoi dong:

Theo phuong phap tuyén tinh ho4 trén, dién trd phu tong duge tinh Ruf=R - Ru, ta c6
dién tré phu cac cap:

Ry =%RgR =Ry (2-51)
Cac trang thai ham DMnt:

Dbong co BMnt c6 (0 ( (, nén khong cd ham tai sinh ma chi c6 hai trang thai ham: Ham
nguoc va Ham dong nang.

Hdam ngwoc DMnt:
a) Pwa dién tré phu 16m vao mach phan éng:

Pong co dang lam viéc tai A, déng Ruf 16n vao phan tmg thi dong co s& chuyén sang B,
C va s€ thyc hién ham ngugc doan CD:

Q +

: ckt [
L T Ry 0 HNXD\MC M

a) b)
Hinh 2-14: a) So doé noi dday DM, khi ham nguoc voi R,
b) Bdc tinh ham nguoc PM ,, doan CD.

b) Ham ngwoc bang cach dio chiéu dién ap phan ing:

Dong co dang 1am viéc ¢ diém A trén dic tinh co tu nhién véi: Uu > 0, quay véi chiéu (
> 0, 1am viéc & ché d6 dong co, chiéu momen trang v6i chiéu téc do; Néu ta d6i cuc tinh
dién &p dat vao phan ung Uu <0 (V1 dong dao chiéu 16n nén phai thém dién tro phu vao
dé han ché) va van gur nguyen chiéu dong kich tir thi dong dién phan tng s& doi chiéu
Irr < 0 do d6 mémen ddi chiéu, dong co s& chuyén sang diém B trén dac tinh (‘hinh 2-15,

doan BC la doan ham nguoc, va sé lam viéc xac lap o D néu phu tai ma sat. Luc ham
dong nang, dong ham va mémen ham cua dong co:
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~U-Eg _ _ UtKpow 0
R88+Ru§f Ra3+wa

[h =
M, = Kol, < 0 (2-52)
§

Phuong trinh dac tinh co:

o=—=-Z_— %M (2-53)

Ke (ko
+ 18} -
o — SN T
Ru‘f
Ckt
—
L i
a) b)

Hinh 2-15: a) So doé ham ngitoc bang cdch ddo U,
b) Pdc tinh co khi hdm nguoc bdng cdch ddo U,

Ham dong nang DMnt:

a) Him dong nang kich tir doc lap:

Pong co dang lam viéc voi ludi dién (diém A, hinh 2-16), thyuc hién cat phan ung dong
co ra khdi luédi dién va dong vao mot di€n tré ham Rh, con cudn kich tir dugc ndi vao
luoi dién qua dién tré phu sao cho dong kich tir ¢6 chi€u va tri s6 khong doi (Iktdm), va

nhu vay giong voi truong hop him dong ning kich tir doc 1ap cua DMdl.

Phuong trinh ddc tinh co khi ham dong nang:

R,s+R),
= ————"M(2-54
® Kp)? ( )
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NTTTS

e U, *
B, B ®ul N\ A
[ : S~
Lt i/ Ry
HON R |
Ckt M,y My, O M, M
. A gD C,
Im G)Gdl .............. cl
a) b)

Hinh 2-16: a) So do ham dong ndang kich tir doc ldp DM,
b) Ddc tinh co khi HDN kich nir déc ldp DM,

b) Him dfng nang tu Kich tir :

Pong co dang 1am viée v6i ludi dién (diém A), thyc hién cét ca phan tng va kich tir ciia
dong co ra khoi ludi dién va dong ndi tiép vao mot dién trd him Rh, nhung dong kich tir
van phai duoc giit nguyén theo chiéu cii do dong ning tich luy trong dong co, cho nén
dong co van quay va n6 lam viéc nhu mot may phat ty kich bién co niang thanh nhiét
nang trén cac di¢n trd.

Phuong trinh ddc tinh co khi ham dong nang tu kich tu:

RtRy+ Ry
- ——FM (2-55
Ko (2-55)

W=

Va tir thong giam dan trong qua trinh him dong nang tr kich.

+
)

Hinh 2-17: a) So do ham dong nang tu kich ur DM ,,.
b) Ddc tinh co khi HDN ny kich i DM ,,.

Dio chiéu DMnt:

Dic tinh co cia dong co DPMnt khi ddo chiéu bang cach dao chiéu dién ap phan tng:
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_ Uy _ Rest Rpr
0= T~ e, M (2-56)

Khi Uu > 0, dong co quay thuan (> 0 (tai diém A trén dic tinh co & goc phan tu thi nhat
ctia toa do [M, (], voi phu tai 1a Mc > 0). Néu ta dao cuc tinh dién 4p phan tmg dong co
(van giit nguyén chiéu tir théng kich tir) Uu < 0, phu tai dong co theo chiéu nguoc lai
Mc' < 0, dong co s& quay nguoc ( < 0 (tai diém A' trén dic tinh co & goc phan tu thi ba
cua toa do [M, (]. Néu cho dién tré phu vao mach phﬁn ung, ta s€ co cac tdc d6 nhan tao
nguoc, hinh 2-18.

IS
L

a)

Hinh 2-18: a) So doé ddo chiéu dién dp U, ciia PM, .
b) Bdc tinh co khi ddo chiéu U, ciia DM,

Nhin xét vé PMnt:

Vé cdu tao, DMnt c6 cudn kich tir chiu dong 16n, nén tiét dién to va sb vong day it. Nho
do6 no de ché tao va it hu hong hon so vo1 DPMdL.

Pong co PMnt ¢6 kha nang qua tai 16n vé mmomen. Khi c6 ciing mot hé s6 qua tai dong
dién nhu nhau thi mémen ctia PMnt 16n hon momen ctia DMdl.

Thuc vay, 1y vi du khi cho qua tai dong Iqt = 1,5Idm thi mémen qué tai cia DMdl 1a :
Mqt = K(dm.1,5Idm = 1,5Mdm, nghia 12 hé s6 qua tai mémen bang hé sd qua tai dong
dién: KqtM = Kqtl = 1,5. Trong kho d6, momen cia BPMnt ty 1€ vdi binh phuong dong
dién, nén M'qt = K.C.I12 = K.C.(1,5Idm)2 = 1,52.Mdm = 2,25Mdm, nghia 1a hé sb qua
tai momen bang binh phuong 1an ciia hé sé qua tai dong dién: K'qtM = K2qtL.
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Moémen ctia PMnt Khong phu thudc vao sut ap trén dudng ddy tai dién, nghia 1a néu giir
cho dong di¢n trong dong co dinh muc thi mémen dong co cling 1a dinh mirc, cho du
dong co ndi ¢ dau duong day hay & cudi duong day.

Pic diém, dic tinh co dong co PMhh :

So d6 nguyén 1y ctia dong co PMhh nhu hinh 2-19, véi hai cudn kich tir song song va
nbi tiép tao ra tir thong kich tir dong co:

¢ = @s + @n (2-57)

Trong dé: (s 1a phan tir thong do cudn kich tir song song tao nén; (s = (0,75 ( 0,85)(dm
va khong phu thudc vao dong phan ung, tirc khong phu thudc vao phu tai.

Con (n 13 phan tir thong do cudn kich tir ndi tiép tao ra, né phu thudc vao dong phan
ung. Khi phu tdi Mc = Mdm thi Iu = Idm, twong ung:

(n.dm = (0,25 ( 0,15)(dm

Do ¢6 hai cudn kich tir nén dic tinh co ctia DPMhh vira ¢6 dang phi tuyén nhu DMnt,
dong thoi ¢ diém khong tai 1y tuong [0, (0] nhu cia BPMdI, hinh 2-20, trong d6 téc do
khong tai 1y tudng cd gia tri khé 16m so vdi toe dd dinh mace: (0 ( (1,3 ( 1,6) (dm .

Dbong co PMhh c6 ba trang thai ham tuong tuy nhu DMdl.

w
+ U -
g —_— \
N% TN
p o N
: Ry |
R ' !
L. Cks ktf ¢ >
i i I, 0 M, M
R
Ck uf
+®_rvj;l_|i|_ Mg
I I
a) b)

Hinh 2-20: a) So do noi day PM,,, .
b) Ddc tinh co ciia PM,,
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Piic tinh co ciia dong co khong dong by (PK)
Pic tinh co ciia dong co khong dong bd (PK)

Cac gia thiét, so' dd thay thé, dic tinh co ciia dong co PK:

Cdc gid thiét:

Dong co khong dong bod (BK) nhu hinh 2-21, dugc st dung rong rdi trong thyc té. Uu
diém ndi bat ciia no 1a: cdu tao don gian, 1am viéc tin cdy, von dau tu it, gia thanh ha,
trong lwong, kich thudc nho hon khi cing céng suat dinh mire so v6i dong co mot chiéu.
St dung truc tiép ludi dién xoay chiéu 3 pha ...

~~ —~

117 11

DK, R,

PK,,

Hinh2-21:
Déng co khdng dong bo Iong séc
(DK,,) va day qudn (DK,,)

Tuy nhién, viéc diéu chinh téc d6 va khdng ché cac qua trinh qua do kho khin hon, cac
dong co DK 16ng soc co6 céc chi tiéu khéi dong xau (dong khoi dong 16n, momen khoi
dong nho).

Pé don gian cho viéc khao sat, nghién ctru, ta gia thiét:

+ Ba pha cua dong co 1a d6i xtng.

+ Céc thong s ciia mach khong thay d6i nghia 13 khong phu thudc nhiét do, tan sd,
mach tir khong bdo hoa nén dién trd, dién khang, ... khong thay doi.

+ Tong dan ctia mach vong tir hoa khong thay doi, dong tir hod khong phu thudc tai ma
chi phu thudc dién 4p dat vao stato.

+ B qua cic ton that ma sat, ton that trong 15i thép.

+ Dién 4p ludi hoan toan sin va doi xing.
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So dé thay thé:

Vi cac gia thiét trén ta c6 so do thay thé 1 pha ctia dong co nhu hinh 2-23.

Trong do:
I X, R X,
o= — N {_:1|_ .
/ %Xu I, R /s
U P .
\ R R,/s j
O

Hinh 2-23: So d6 thay thé DK,

Ulf la tri s6 hiéu dung ciia dién dp pha stato (V).

I1, I(, I'2 la cdc dong stato, mach tir héa, réto da quy déi vé stato (A).
X1, X(, X2 la dién khdng stato, mach tir, réto da quy doi vé stato (().
R1, R(, R’2 la dién tré stato, mach tir, réto di quy doi vé stato (().

R’2f la dién tré phu (néu cd) & moi pha réto da quy doi vé stato (().

s la hé so truot cua dong co:

(D]_(l) (,00_(1)

S =

(2-58)

o o

Trong do:

(1= (0 1a toc do cua tir trudng quay ¢ stato dong co, con goi 1a tdc d6 dong bo (rad/s):

27Tf1
p

W =Wy = (2-59)
(1a toe d6 goc cua roto dong co (rad/s).

Trong d6: f1 13 tan s6 cta dién ap ngudn dit vao stato (Hz),

p la s6 d6i cuc cua dong co,
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Biéu dé ning lwong ciia PK:

Vi cac gia thiét & trén, ta co biéu dd nang luong ciia dong co DK 3 pha nhu hinh 2-24:
Trong biéu do ning lyong:

P1 14 cong suat dién tir dua vao 3 pha stato dong co DK

9P1 = ?PCul la ton that cong suat trong cac cudn day dong stato

P12 1a cong suét dién tir truyén giira stato va roto dong co DK

?P2 = ?PCu2 1 ton that cong suét trong cac cudn day dong roto

P2 1a cong sudt trén truc dong co, hay 1a cong suit co cua DK truyén dong cho may san
Xuat.

P ' P,=P,.=F,
F, =3U lcosy 2 ﬁ
\\/ l AP, = AP,
AP, = AP,

Hinh 2-24: Biéu do ndng lupng ciia dong co DK,

Phuwong trinh va dic tinh co DK:

T so dd thay thé hinh 2-23, ta tinh duogc dong stato:

1 1
I, = Uy \/R2+X2 + 2 (2-60)
o (Rﬁ% 2

Trong d6: R’2( = R’2 + R’2f 14 dién tré tong mach roto.
Xnm = X1 + X2 14 dién khang ngin mach.

Tir phuong trinh dic tinh dong stato (2-60) ta thay:
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Khi (=0, s =1, ta co: I1 =I1nm - dong ngan mach cua stato.
Khi (=(0,s=0, ta c6:G

Nghia la & tde do déng bo, dong co van tiéu thu dong dién tur hoa dé tao ta tur truong
quay.

Tri s6 hiéu dung cia dong réto da quy ddi vé stato:

R2S

Ry +—— +X°
N nm

L= \/ At (2-61)

Phuong trinh (2-61) 12 quan hé giita dong roto 1’2 véi hé sb truot s hay gitta "2 véi toc
do (, nén goi l1a dic tinh dién-co cua dong co PK, (hinh 2-25). Qua (2-61) ta thay:

Khi (=(0,s=0,taco:I’2=0.
Khi(=0,s=1, taco:G
Trong d6: I’2nm 13 dong ngan mach ctia roto hay dong khoi dong.

~ 0]

1] .

R2f

DK,

0 | .
Hinh 2-26: Pdc tinh dién-co cia BK

Pé tim phuong trinh dac tinh co cua DK, ta Xuét phat tir diéu kién can bﬁng cong sudt
trong dong co: cong suat dién chuyén tir stato sang roto:

P12 = Mdt.(0 (2-62)

Madt 1a momen dién tir ctia dong co, néu bo qua cac ton that phu:
Mdt = Mco = M (2-63)

Va: P12 = Pco + (P2 (2-64)

Trong d6: Pco = M.( 14 cong suét co trén truc dong co.
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(P2 = 31°22.R’2( 12 ton hao cong suat déng trong roto.
Do d6: M.(0=M((0 - () =M.(0.s

Vay:¢ (2-65)

Thay (3-4) vao (3-8) va bién doi ta co :

3.02 RS

M= E— (2-66)

2

S.Wo. Rl +ﬁ +X2
A nm

Phuong trinh (2-66) 1a phuong trinh dic tinh co ctia DK. Néu biéu dién dic tinh co trén
do thi s& 1a duong cong nhu hinh 2-27b. C6 thé xac dinh cac diém cuc tri cua duong
cong d6 bang cach cho dao ham dM/ds = 0, ta s& dugc céc tri s6 vé do truot toi han sth
va momen t6i han Mth tai diém cuec tri:

L R
g,
Va:c (2-68)

Trang 60

Trong cac biéu thuc trén, ddu (+) tng véi trang thai dong co, con diu (-) Gng voi trang
thai may phat, (Mthb > MthF).

Phuong trinh dic tinh co ctia DK c6 thé bicu dién theo closs:

2M (1 +as
M =000 (5 69)

S L +2asy,
Sth s

Trong do: a=R1/R’2(.
Mith va sth 14y theo (2-67) va (2-68).

Déi voi dong co PK cong suat 16n, thudng R1 rt nhé so véi Xnm nén cé thé bé qua R1
va asth ( 0, khi do ta c6 dang closs don gian:

2My,
M=—"—(2-70)
st

Slh N
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Ltc nay: G (2-71)

(doan lam viéc)

R @(dfi;'gn khdi dong)
DK !
* 0 M, M, M
aj b)

Hinh 2-27: Bdc tink co ciia DK

+ Trong nhiéu trudng hop cho phép ta st dung nhitng dic tinh gan ding bang cach
truyén tinh hod dac tinh co trong doan lam viéc.

Vi du & vung do trugt nho s < 0,4sth thi ta xem s/sth ( 0 va ta co:

2My,

Sth

M:

-5 (2-72)

C6 thé tuyén tinh hoa doan dic tinh co lam viéc qua 2 diém: diém dong bo (khong tai 1y
tudng) va diém dinh muec:

M®m
M= P (2-73)
Trén dac tinh co tu nhién, thay M = Mdm, Mth = ?Mdm, ta co:
S = Sam(h+ A2 - 1) (2-74)

Qua dang déac tinh co ty nhién cua BK hinh 2-27, mt cach gﬁn dang ta tinh d§ cing dac
tinh co trong doan lam viéc:

_dM _ 1 aM _ Mgy

Va:c (2-76)
+ Ddi voi doan dic tinh co s >> sth thi coi sth/s (0 vataco:

M =100 0 77y
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Va: ¢ (2-78)

Trong doan nay do cimg ? > 0 va gia tri ciia né thay ddi, day thuong 1a doan dong co
khéi dong.

Trang 62
anh hwong ciia cac thong sé dén dic tinh co ciia PK:

Qua chuong trinh déc tinh co ban cua hoat dong co PK, ta théy cac thong sb6 ¢co anh
huong dén dac tinh co DK nhu: Rs, Rr, Xs, Xr, UL, fL,... Sau day, ta xét anh hudnh cua
mot sO thong so:

danh huong cua dién ap luei (Ul):

Khi dién ap ludi suy giam, theo biéu thirc (2-68) thi mémen ti han Mth s& giam binh
phuong lan d¢ suy gidm ctia UL. Trong khi do6 toc do dong bo ?0, hé sb truot té1 han Sth
khong thay doi, ta c6 dang déc tinh co khi UL gidm nhu hinh 2-28.

Qua dd thi ta thiy: véi mot momen can xac dinh (MC), dién ap ludi cang giam thi téc d6
xac lap cang nhd. Mat khac, vi momen khoi dong Mkd = Mnm va mémen t61 han Mth
déu giam theo dién ap, nén kha ning qua tai va khoi dong bi giam dan. Do dé, néu dién
ap qua nho (dudng U2, ...) thi hé truyén dong trén co thé khong khai dong duoc hodc
khong lam vi¢c duoc.

M)

Hinh 2-28: Anh hudng ciia U,

danh huong cua dién tro, dién khang mach stato:
Khi dién tré hodc dién khang mach stato bi thay ddi, hodc thém dién trd phu (RIf), dién

khang phu (XIf) vao mach stato, néu 2o = const, va theo biéu thic (2-67), (2-68) thi
momen Mth va Sth déu giam, nén dic tinh co c6 dang nhu hinh 2-29.
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Qua do thi ta thay: v6i mémen Mkd = Mnm.f thi doan 1am viéc cua dic tinh co ¢ dién
khang phu (XIf) cing hon dic tinh ¢6 RIf. Khi tang XIf hoic RIf thi Mth va Sth déu
giam. Khi dung XIf hogc RIf dé khoi dong nham han ché dong khoi dong, thi 6 thé dwa
vao tam giac tong trd ngan mach dé xac dinh XIf hoc RIf.

® _ M(w)

N
X0

0 M, M, M M

Hink 2-29: anh huong ciia R, X,
danh huong cia dién tro, dién khang mach roto:
Khi thém dién tr¢ phu (R2f), dién khang phu (X2f) vao mach réto dong co, thi ?0 =
const, va theo (2-67), (2-68) thi Mth = const; con Sth s€ thay do6i, nén dac tinh co co
dang nhu hinh 2-30.
Qua d0 thi ta thiy: dic tinh co khi c6 R2f, X2f cang 16n thi Sth cang ting, do ctng dic

tinh co cang giam, voi phu tai khong d6i thi khi c6 R2f, X2f cang 16n thi tbe do 1am viéc
cua dong co cang bi thap, va dong dién khdi dong cang giam.

58/201



Hink 2-30: dnk huong cia R, X,

danh hwéng cia tin sé lwdi cung cdp cho dgng co:

Khi dién 4p ngudn cung cip cho dong co cé tan sb (f1) thay dbi thi tbe do tir truong 20
va toc do ctia dong co ? s¢ thay doi theo.

Vi?0=2?fl/p,vaX=7L,nén? ?fl,??fl va X ?fl.

Qua db thi ta thay: Khi tan sb ting (f13 > f1.dm), thi Mth s& giam, (v6i dién 4p ngudn

U1 = const) thi : My, = fzi (hxnh 2-31).
1

Khi tan s6 ngudn giam (f11 < fldm, ...) cang nhiéu, neu glu dlen ap ul khong doi, thi
dong dién dong co sé ting rat 1on. Do vay, khi giam tn s6 can giam dién ap theo quy
luat nhit dinh sao cho dong co sinh ra mémen nhu trong ché d6 dinh muec.
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Hink 2-31: Ank hudng ciia f,

*Vidu2-5:

Cho mét dong co khong dong bo roto day quan (PKdq) co:
Pdm = 850KW ; Udm = 6000V ; ndm = 588vg/ph ; ?=2,15;
E2dm = 1150V ; [12dm = 450A.

Tinh va v€ dac tinh co tu nhién va dac tinh co nhan tao ctia dong co khong déng bd roto
day quan vai dién tré phu moi pha roto la: R2f = 0,757.

Trang 65
* Giai :

Véi dong co c6 cong sudt 16n, ta c6 thé st dung phuong trinh gan dung (2-70) coi R1
rat nhd hon R2 tic a = 0.

Do truot dinh murc:

_ o Mam _ 600-588 _ s
3

Sam =" 7T 7600

Momen dinh murc:
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G, hoicG

Momen t41 han:

Mth = ?2Mdm = 2,15.13085 = 29681 N.m, hoicG

bién tré dinh murc: ¢

Dién tré ddy quén roto:

Ry = RyRyy = SguRan = 0,02.1,476 = 0,0295 Q

DJ truot té1 han cta dac tinh co tu nhién ca dinh theo (2-74):

sin = Sam(M+ VK = 1) = 0,02(2,15+\/2,152 ~1)=0,08

Phuong trinh dact tinh co tu nhién:
G hoacG
V&i mémen ngan mach:

M, =—2%2— = 4777Nm = 0,35M,
W+ 0,08

Trang 66

Theo d6 ta vé dugc duong dac tinh ty nhién nhu trén hinh 2-32 di qua 4 diém: diém
khong tai [M = 0; s = 0]; di€ém dinh mtc $=1; sdm = 0,02]; diém t&1 han TH §=2,15; sdm
= 0,08]; diém ngan mach NM §=0,35; sdm = 1].

Ddi v6i dic tinh nhan tao ¢6 Rf = 0,175? ta c6 dd truot t&i han nhan tao:

Ry+ Ry

— _ 0,0295+0,175 __
Sthnt = St R, - 0508 0,0295 - 0555

Phuong trinh dac tinh co nhan tao sé 1a:

Va dac tinh dugc vé trén cung dd thi hinh 2-32.
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S sdm;:o,oz —
0 — S
0,08 ==y - e L - E P Pidm TH
JNT B
s
A :
0,55 A
/
/
1
L [
1 Diém NM i
0 035 1 2,15 M

Hink 2-32: Cdc ddc tinh co TN va NT frong vidu 2-5

Pac tinh co cia dong co DK khi khéi dong:
Khoi dong va tinh dién tro khoi dong:

+ Néu khéi dong dong co PK bing phwong phap dong truec tiép thi dong khéi dong
ban déu rat 16n. Nhu vay, tuong tu khoi dong PMd], ta cling dua dién tr¢ phu vao
mach roto dong co DK co roto day quan dé han ché dong khéi dong:G.Va sau d6 thi loai
dan ching ra dé dua toc d6 dong co 1én xac lap.

So d6 nguyén Iy va dic tinh khoi dong dugce trinh bay trén hinh 2-33 (hai cap khoi dong
m=2).

Hink 2-33: a) S0 dé noi ddy DK khdi dong 2 cdp, m = 2
b) Cdc ddc tinh co khdi déng DM, m = 2

* Xay dung cdc dac tinh co khi khoi dong DK:

+ Tt cac thong s6 dinh mirc (Pdm; Udm; Idm; ndm; ?dm;...) va thong sb tal (Ic; Mc;
Pc;...) s0 cap khoi dong m, ta vé€ déc tinh co ty nhién.
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+ Vi dic tinh co ctia dong co DK 1a phi tuyén, nén dé don gian, ta dung phuwong phap
gan ding: theo toan hoc da ching minh thi cac duong dac tinh khoi dong ctia dong co
DK tuyén tinh hoa s€ hdi tu tai mdt diem T nam trén dudong ?o = const phia bén phai
truc tung cua toa do (?, M) nhu hinh 2-33.

+ Chon: Mmax = M1 = (1J2,5)Mdm ; hoac Mmax = 0,85Mth

va Mmin = M2 = (1,11,3)Mc trong qua trinh khéi dong.

+ Sau khi da tuyén hoa dic tinh khoi dong dong co DK, ta tién hanh xay dung dic tinh
khéi dong tuong tu dong co PMdI, cudi cung ta dugce cac dac tinh khéi dong gan diang

edcbaXL nhu hinh 2-33.

Néu diém cudi cung gip dic tinh TN ma khéng tring véi giao diém cua dic tinh co TN
ma M1 = const thi ta phai chon lai M1 hodc M2 r6i ti€n héanh lai tir dau.

Tinh dién tro khoi dong:
*Diing phwong phdp do thi:

+ Khi d3 tuyén hoa dic tinh khoi dong dong co DK, ta co:

Syt Ry~ Ry
Sy R 5 (279)

Rt ra:

SNt~ Stv
Ryr= St Ry; (2-80)
Tir dd thi ta ¢6 dién tré phu cac cap:
ha—hc

Ry = e R, = %Rz; (2'81)

R2f2 = hch_ehe Rz = %Rz; (2-82)
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Cac dac tinh co khi ham dong co DK

Cac dac tinh co khi ham dong co DK:

bong co dién DK ciling c¢6 ba trang thai ham: ham tai sinh, ham nguoc va ham dong
nang.

Ham tai sinh:

Pong co PK khi ham tai sinh: ? > ?0, va ¢6 tra ning luong vé ludi.

Ham tai sinh dong co DK thuong xay ra trong cac trudng hop nhu: c6 ngudn dong luc
quay réto dong co voi toc do ? > 20 (nhu hinh 2-34a,b), hay khi giam toc do dong co
bang cach tang s6 doi cuc (nhu hinh 2-35a,b), hodc khi dong co truyén dong cho tai cé

dang thé ning luc ha tai véi |2 > |-20| bang cach dao 2 trong 3 pha stato cua dong co
(nhu hinh 2-6a,b).

a) Ham tdi sinh khi MSX tré thanh nguén dong luc:
Trong qua trinh 1am viéc, khi may san xuat (MSX) tré thanh ngudn dong luc lam quay

roto dong co véi toe do ? > 20, dong co tré thanh may phat phat ning lugng tra lai
nguon, hay goi 1a ham tai sinh, hinh 2-34.

AL
TS A(d/fc)
MSX } 4
i M, ()
M, 0 M
aj bi

Hinh 2-34: a) So dd ndt diy PK khi ham i sinh (HTS)
b) Dac tinh hdm tai sinh khi: o >

Phuong trinh dac tinh co trong truong hop nay la:

2Myy,

Slh N
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Voi:c (2-84)

Va: 2>7?0 ;1’2 =Ihts <0 ; M = Mhts < 0 (tai diém B)

b) Ham tdi sinh khi giam téc dp bang cdch ting sé déi cuwc:

Pong co dang 1am viéc ¢ diém A, véi pl, néu ta ting s6 d6i cuc 1én p2 > pl thi dong co

s& chuyén sang dic tinh c6 22 va lam viéc véi tbe do ? > 22, trd thanh may phat, hay la
HTS, hinh 2-35.

i1}
i (d,l'rl:)
i)
Bm/Ai. it
MSX i oz v
HTS | /7K
' P1<P2 7
I L
M, 0 M| 7
aj b

Hinh 2-35: a) Sor d6 not day BX khi HTS bang cdch tang p
b) Ddic tinh HTS khi thay doi s6 doi cuc: p, > p,.

Phuong trinh déc tinh co trong truong hop nay chi khac la:

302

R 2xif,
23 1f \ 1
Sy = My, & 5————; vawy = —; (2-85

th Xan’ th 2(”02Xnn12’ 0 Py’ ( )

Va: ?7>17202 ;2 =Thts <0 ; M = Mhts <0 (doan B?02)
¢) Ham tdi sinh khi dio chiéu tir truong stato dpng co:
DPong co dang 1am viée & ché do dong co (diém A), néu ta dao chibu tir trudng stato, hay
dao 2 trong 3 pha stato dong co (hay dao thir tu pha dién &p stato dong co), véi phu tai
1a thé nang, dong co s€ dao chi€u quay va lam viéc ¢ ché do may phat (hay ham tai sinh,
diém D), nhu trén hinh 2-36. Nhu vay khi ha hang ta c¢6 thé cho dong co lam viéc & ché

do may phat, déng thdi tao ra momen hdm dé cho dong co ha hang voi tdc do 6n dinh
7D.

Phuong trinh dic tinh co trong truong hop nay thay 20 bang -?0:
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2
R
o 2%, - 1f .
Sth ~ X, Mgy, = 20— 90X, (2'86)

Va : |20 > |-20| , M = Mhts (diém D, ha tai & ché do HTS).

N Q‘ (1)
Q—D—‘J_\A (dfc)

T MSX
bK 0 M, M
n
-ty
R X s
aj b}

Hinh2-36: a) 8o dé néi day DK khi HTS bdng cdch
dao 2 irong 3 pha staio dong co DK
b) Ddc tinh HTS ddo 2 irong 3 pha siafo dong co
(hay ddo thit ti pha dién ap siaio dong co DK

Ham ngwge dong co PK:

Ham nguoc 13 khi mémen him ciia dong co PK nguogc chidu voi toe do quay (M nguoc
chiéu véi ?). Him nguogc ¢6 hai truong hop:

a) Ham nguoc bt%ng cach dwa dién tro phu lon vao mach roto:

Pong co dang lam viée & diém A, ta dong thém dién tré him 16n (Rhn> = R2f>) vao
mach réto, lac ndy mémen dong co giam (M < Mc) nén dong co bi giam tdc d6 do stc
can cua tai. Pong co s& chuyén sang diém B, rdi C va néu tai 1a thé ning thi dong co s&
1am viéc 6n dinh & diém D (?D = 26d nguoc chiéu véi toc d6 tai diém A) trén dic tinh
co ¢6 thém dién tré ham Rhn>, va doan CD la doan ham nguoc, dong co lam viéc nhu
mot may phat ndi tiép voi ludi dién (hinh 2-37). Pong co vira tiéu thu dién tir ludi via
st dung ning luong thira tir tai dé tao ra moémen ham.

Vé6i:e (2-87)
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Hink2-37: a) So do not day DK khi ham nguigc vor Ry, .
bj Ddc tinh hdm nguoc (HN ) khi c6: R ..

b) Him ngwoc bing cdach dio chiéu tir trwong stato:

Pong co dang lam viée & diém A, ta d6i chiéu tir trudng stato (déo 2 trong 3 pha stato
dong co, hay dao thir ta pha di¢n ap stato), hinh 2-38.

Khi dao chiéu vi dong dao chiéu 16n nén phai thém dién trd phu vao dé han ché khong
qué dong cho phép Idch ? Icp, nen dong co s¢€ chuyen sang diém B, C va s& 1am viéc xac
lap & D néu phu tai ma sat, con néu 1a phu tal thé nang thi dong co s& 1am viéc xac lap &
diém E. Poan BC la doan ham nguweoc, lic nay dong ham va mémen ham cia déng co-

Véi:é (2-88)

0= > 7(2-89)

SRR
MSX '. ,
DK ‘ S

aj

Hinh 2-38: aj So dé nét dav DK khi Hém ngupc bang ciach
dao 2 trong 3 pha state déng co PK
b) Pac tinh HN dao chiéu r ritong stato DK

67/201



Ham dong ning dong co DK:
C6 hai truong hop ham dong nang dong co BK:

a) Ham dong nang kich tir doc lap (HDN KTDL):

J11

DK

MSX

aj

Hinh 2-39: a)So dé néit dav PK khi HPN KTDL
b} Sor db neuvén 1Y tao mémen him HDN KTDL

Pong co dang 1am viéc véi ludi dién (diém A), khi cat stato dong co PK ra khoi ludi
dién va dong vao ngudén mot chiéu (Ulc) doc 1ap nhu so d6 hinh 2-39a.

Do dong nang tich luy trong dong co, cho nén dong co van quay va né lam viéc nhu mot
may phat cuc an co toc do va tan sb thay doi, va phu tai cta né 1a dién tré mach roto.

Khi cit stato khoi ngudn xoay chiéu rdi dong vao ngudn mét chiéu thi dong mét chiéu
nay s€ sinh ra mot tu truong dung yén ? so vdi stato nhu hinh 2-39b. R6to dong co do
quan tinh vAn quay theo chiéu cii nén cac thanh dan roto s& cit tir trudng dung yén, do
d6 xuat hién trong chiing mot strc dién dong e2.

Vi roto kin mach nén e2 lai sinh ra i2 cung chiéu. Chiéu cua e2 va i2 xac dinh theo qui
tac ban tay phai: “+” khi €2 c6 chiéu di vao va “” 1a di ra. Tuong tac gitra dong i2 va ?
tao nén strc tr dong F c6 chiéu xac dinh theo qui tac ban tay trai (hinh 2-39b).

Chu ¥ rang, trong trudng hop him nguoc vi:

Luc F sinh ra momen ham Mh c6 chi€éu ngugc véi chiéu quay cua roto ? 1am cho réto
quay cham lai va strc dién dong e2 ciling giam dan.

* Pé thanh 1ap phuong trinh dic tinh co clia dong co PK khi ham dong ning ta thay
thé mdt cach dang tri ché do may phat dong bd c6 tan so thay doi bang ché do dong co
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khong dong bo. Nghia 1a cudn day stato thuc té diu vao nguén mot chiéu nhung ta coi
nhu dau vao ngudn xoay chiéu.

Diéu kién ding trji & day 1a sirc tir dong do dong dién mot chidu (Fme) va dong dién xoay
chiéu dang tri (F1) sinh ra la nhw nhau:

F] = ch (2-90)
Strc tir dong xoay chiéu do dong dang tri (I1) sinh ra la:
Fl = %\/E.Wl.ll (2-91)

Strc tir dong mat chiéu do dong mot chiéu thuc té sinh ra phu thudc vao cach dau day
cua mach stato khi ham va bi€u dién tong quat nhu sau:

ch = a.Wl.Imc (2-92)

Can bang (2-91) va (2-92) va rit ra:

a.wl

]1 =
3

Lo = AL, (2-93)

Trong d6: a, A 13 cac hé s6 phu thudc so d6 ndi mach stato khi hdm dong nang nhu bang
(2-2).

Vi du, theo bang (2-2), so dd ndi day va db thi vecto (a):
Fe = 21ew1€0830° = \B3.wy 1. (2-94)
Va: a=G;é

DPdi véi cac so do dau day khéac nhau ctia mach stato, ta co thé xac dinh hé sb A theo
bang 2-2.

Béng 2-2
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L)

+ S0 d6 ddu day mach stato va do thj véc to sic dién dong:
Ron

a) b) c) d}
LW, 30° L..W, 21, W, /3 300 LW.2
Foo  LWle LW/ Fo
e L.W,/2 LW, e /2

Hé 56 A: a):

A2 J2 2 1
. b . —. . — d , ——.
NIE? ) 2 * C) 3 * ) I'_ngb

Duya vio so d6 thay thé mot pha ciia dong co trong ché d6 him dong ning dé xay dung
dac tinh co (hinh 2-40).

& ché d6 dong co DK thi dién 4p dit vao stato khong ddi, d6 1a ngudn ap, dong tir hoaG
tur thong ? khong doi, con dong dién stato I1, dong dién stato 12 bién doi theo dd truot s.

Con & trang thai ham dong ning kich tir doc lap, vi dong dién mot chiéu Imc khong doi
nén dong xoay chi€u dang tri cling khong doi, do d6 ngudn cap cho stato 1a nguén dong.

Mat khac, vi téng tréd mach roto khi ham phu thudc vao tdc d6 nén dong réto 12 va dong
tor hoa [? déu thay doi, vay nén tir thong ? & stato thay doi theo tdc do.

11 2E 2Xul,X 2R 2/ 0 'R 28/ o Hxnh 2-40: S— ®d thay thO khi h-m ®éng n'ng SK
Trong ché d6 1am viéc cua dong co DK, do truot s la tde do cat tuong ddi cua thanh dan
roto voi tir trudng stato, ¢ trang thai ham dong nang nd dugc thay bang téc do tuong

doi:

0= (2:95)
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E 211922l 2lyHxnh 2-41: §a thb vect—dpng ®iOn khi HSNTS s~ ®4 thay thO hxnh
2-39, ta ¢ ®4 thp vect— dBng ®iOn nh hxnh 2-41.

Tir so do thay thé ta co:

B \/Rzz +(Xy0)

' 5 E'(n
]2\/, 2 2(296)

I,.X,0
Hay: [, = 5 (297)

St (X

Trong do:¢

Theo db thi vecto ta cé:

I3 = (I, + Lsing,)’ + (Lsing,)s

Hay I} = I + I} + 21,.Lsing,)*; (2-98)

Trong do:

X0
. 2
=1 . 2-99
S, - 222 N (Xz_m)z ( )
ThayG va sin?2 vao (2-98), ta co:

. PxPo™? 212)(MX2 *2
I =1+ —+—-——7(2-100)
R22+(X2m) R +(X ®)

Tu d6 rat ra:

R
m=R‘22V' “2 i, (2-101)
(X2+Xu) —(E) X2

Ttr cac biéu thire (2-98)G (2-100), sau khi bién doi ta co:

o Iy Xy
L= VRZ + () + X%’ (2-102)

Tuong tu nhu da xét & dong co DK, ta xac dinh dugc mémen:
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31'2 RZZ
2

2
M=—"-(2-103)

31'22XHR'22(D
Hay: M = 5 (2-104)

2
(oo[R22 + (X2 +XH) o ]

Puong cong M = f(?*) cling dugc khao sat tuong tu nhu véi duong cong dac tinh co cia
dong co DK va cho ta nhitng két qua:

.
Wy =—+ (2-105)
XH+X2

2,2

35X
—_ " w oy
Mzh.th Zwo(Xu+X'2) (2 106)

Va:é (2-107)

Biéu thirc (2-107) 13 phuong trinh dic tinh co cua dong co PK khi him dong nang kich
tur doc lap.

Ta thiy rang, khi thay d6i R2f thiG thay d6i, nénG thay ddi, con Mth = const, con khi
thay do1 dong di¢n xoay chiéu dang tri 11, nghia la thay d6i dong dién mot chiéu Ime,
thi mémen Mth thay d6i, conG = const.

Céac duong dic tinh him dong nang duoc biéu dién nhu trén hinh 2-42. Trén d6: dudng

(1) va (2) c¢6 cung dién tréG nhung c6 Mth2 > Mth1 nén dong mét chiéu twong tng
Imc2 > Iinel.

Nhu vay khi thay d6i nguén mot chiéu dua vao stato dong co khi him dong ning thi s&
thay do1 dugc momen to1 han.

Hxnh 2-42: §&c tYnh ¢~ ciia ®éng ¢~ §K khi H§N—KT§L(0* 00oMth2 M1 0
MM(0)A (®/c)(3)HENR)(1o thae thi

Con duong (2) va (3) thi c6 cung dong dién mot chiéu nhung dién troG.

Nhu vay khi thay ddi dién tré phu trong mach réto hodc dong di¢n mot chiéu trong stato
dong co khi ham dong nang thi s€ thay doi dugc vi tri cia ddc tinh tinh co.
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b) Ham dong nang tw kich tir:

DPong co dang hoat dong & ché do dong co (tiép K kin, tiép diém H ho), khi cho K ho,
H kin lai, dong co s& chuyen sang ché d6 him dong ning tu kich tir. Khi d6, dong dién
Imc khong phai tir ngudn dién mét chidu bén ngoai, ma sir dung ngay ning luong cia
dong co thong qua bd chinh Iuu & mach réto (hinh 2-43a) hoac b tu dién ¢ mach stato.

Hxnh 2-43: a)S— ®d nei dOy §K khi HSN TKTbh) S— ®d nguy‘n ly t'o m«men h-m H§N
TKT++++®FFe2i2RoMnb)§K~KMSXHR®cnHa)CL

* Vi dyu 2-6:

Hay lya chon dac tinh co ham dong nang va xac dinh cac thong s6 mach ham, g6m dong
dién mot chiéu Imc cép vao cudn day stato va dién tr¢ phu Rh ndi vao mach rdto cia
dong co khong dong bo roto day quan sao cho méomen ham cyc dai dat dugc Mh.max =
2,5Mdm va hi¢u qua ham cao. S6 liéu cho truée: bong co 11KW; 220V; 953vg/ph, ? =
Mth/Mdm = 3,1; cos?dm = 0,71; cos?o (khong tai) = 0,24; [1dm = 28,4A; 11.0 (khong
tai) = 19,2A; R1 =0,415?; X1 = 0,465?; E2nm(dién ap day) = 200V; 12dm = 35,4A; 12
=0,1327; X2=10,27?; va Ke = 1,84.

* Giat:
Trudc hét, xac dinh thém cac thong s6 ctia dong co:

Toc d6 dinh mirc:

Ogy = 9‘?—5"; = 99%535 = 99,8rad/s

Trang 82

Téc do tir trudng quay: 20 = 1000/9,55 = 104,7 rad/s
Momen dinh muc:G

bo truot dinh mire:G

bién khang mach héa X? dugc xac dinh theo s.d.d. va dong dién khong tai cua stato (coi
dong khong tai bang dong tir hoa):

E
1.0 212
X= 7= 22~ 11050
(voi:G)
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Dién khang roto qui d6i vé stato:
X,=XK>=027.1,84 =092 Q

Theo yéu cau cta dé bai ta ¢ thé chon dic tinh him dong nang c6 mémen toi han la:
Mth.dn = Mh.max = 2,5Mdm.

Tbc do toi hanG c6 thé chon bﬁng tdc do ham ban dau:

Oy = Opg = Oy | @,

Khi do ta c6 dac tinh ham la duong 2 trén hinh 2-38. R0 rang dac tinh nay c6 hiéu qua
ham thap vi momen giam gan nhu tuyén tinh tir toc do ban dau ?bd = ?dm cho dén ? =
0.

Pé cho viéc ham c6 hiéu qua cao, ta can tao ra mot dic tinh co dam bao bao mdt dién
tich 16n nhat gitta né vdi truc tung cua do thi (vung gach soc trén hinh 2-44). Khi dé
momen ham trung binh trong toan by qua trinh ham s& 1a 16n nhat. Viéc tinh toan cho
thay déc tinh co dang nay c6 toc do td1 han:G= 0,407.

Vay dac tinh co ham dong nang dugc chon 1a duong (1) trén hinh 2-44.

®

®00,05

Wb® =WO®mM

*
® th.t

Mh.max = Mth.®@n M®m 3,1Mem M
Hxnh 2-44: § Fc tYnh ¢~ TN vu ®Zc tYnh ¢~ h'm §N

Ttr biéu thic ctia mémen t6i han hdm dong ning (biéu thirc 2-106) ta rit ra biéu thic
tinh dong di¢n xoay chiéu dang tri I1:

/ M. 20,0, X)

h.dn
I, = A =
! 3x?
i
2,5.110,2.2.104,7.(11,05+0,92
— I 5 ) ) (2 5 ) ) :43,4A
3.11,05
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Qua hé sd ty 1 A cua so dd ndi day stato vao nguodn dién mot chiéu khi ham, vi du chon
so do 1 trong bang 2-2, ta c6:G, ta xac dinh dugc dong dién mot chi€u can thiét:

Imc = 11/A = 43,4/0,815 = 53A

Tir biéu thtc cta toc d6 t61 han (2-74) ta xac dinh duoc gia tri dién tré trong mach roéto
khi ham:

Ry, = 0y(X, + X5) = 0,407.(11,05+0,92) = 4,87 Q
Tuong tng véi gia tri trude khi qui doi 1a:

Ry =R, /K>=487/1,84"=144Q

Vay dién tré phu can ndi vao mach rdto la:
Rh=Rot-12=1,44-0,132=1,308 Q

Pio chiéu dong co PK:

Gia str dong co dang lam vi¢c & diém A theo chiéu quay thuan trén dic tinh co ty nhién
thuan vai tai Mc:

2M h(l + avth)

M= (2-108)

S

—+2as
Sy th

o000 Mc MA (®/cT)b)-woH xnh 2-45: a) S— ®d néi dOy §K khi ®o 2 trong 3 pha
stato ®éng c— §Kb) §Ac tYnh c— khi lum viOc thuEn (4) vu ngic (B)§K~R2fa)MSXM’C
sthNB (®/cN)

Mudn dao chiéu dong co, ta c6 thé ddo chiéu tir truong stato (£20), hay dao thir tu pha
dién ap (ul) dong co PK (thuong dao 2 trong 3 pha stato). Khi déo chiéu, dong dao
chiéu rat 16n nén phai cho thém dién tré phu vao mach roto dé han ché IdchG Icp.

Khi dong co PK lam viéc & chiéu nguoc lai thi Mth s& dao dau va sth > 1 nhu hinh 2-45;

Pong co quay nguoc chiéu tuong tng voi diém B trén dac tinh co ty nhién bén nguoc,
hodc trén dac tinh co nhan tao nguoc.
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PiC TiNH CO CuA dong co dong bo (PPB)
Pac tinh co cia dong co DDB:

Khi dong stato ciia dong co dong bd vao ludi dién xoay chiéu co6 tan so6 f1 khong doi,
dong co s¢€ lam vi¢c voi toe dd dong bd khong phu thudc vao tai:

2nf1
0 p

()

(2-109)

§KB~R@cha)MSX+ Uwrk -0 Mem Mowob)H xnh 2-46: S— ®d néi dOy vu ®AEc tYnh
c™ ciia ®éng c— §§B

Nhu vay dac tinh co cia dong co PPB nay tong pham vi mémen cho phép M ? Mmax
1a duong thang song song v&i truc hoanh, v&i d6 cting ? = ? va dugc biéu dién trén hinh

2 -46.

Tuy nhién khi mémen vugt qua tri sd cuc dai cho phép M > Mmax thi toc do dong co
s€ 1&ch khoi toc do dong bJ.

Dac tinh goc cua dong co DDB:

Trong nghién ciru tinh toan hé truyén dong dung dong co DPB, ngudi ta sir dung mot
dac tinh quan trong 1a dac tinh goc. N6 1a su phu thudc gitra momen ctia dong co vdi goe
1éch vecto dién 4p pha cua ludi Ul va vecto sttc dién dong cam tng E trong day quan

stato do tur truong mot chi€u cua roéto sinh ra:

M = f(0)

¢ - 0 Uisin® ABCO ¢jixsH xnh 2-47: §a thb vect— ciia m’ch stato ciia ®éng c— §§B

Pic tinh nay dugc xay dung bang cach st dung d6 thi vecto ctia mach stato vé& trén hinh
2-47 voi gia thiét bo qua dién tro tdc dung ctia cudn day stato (rl ? 0).

Trén d6 thi vecto hinh 2-47:
Ul - dién 4p pha cua ludi (V)

E - stic dién dong pha stato (V)
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I - dong dién stato (A)

? - goéc léch gitra Ul va E;

? - gbc 1éch gitra vecto dién ap Ul va dong di¢n 1.

Xs = x? + x1 - dién khang pha cua stato 13 tong ciia dién khang
mach tir hda x? va dién khang cudn day 1 pha cua stato x1 (?)
T dd thi vecto ta co:

Uicosp = Ecos(¢p — 0) (2-110)

Tur tam giac ABC tim duogc:
Sind
cos(p — 0) = % = Uﬁx (2-111)

Thay (2-110) vao (2-111) ta duogc:

Ujsin®

Ixg

Uicosp = E (2-112)

EU; |
Hay: U,Icosp = ——sin6 (2-113)

Vé trai ciia (2-113) 1a cong sudt 1 pha cta dong co.

Viy cong suat 3 pha cua dong co:
P=3"5in (2-114)
Momen cua dong co:

P 3EU; |
M= = T.xssme (2-1 15)

®p

(2-115) 1a phuong trinh dac tinh goc cuia dong co DPDB. Theo d6 ta c6 dac tinh goc 1a
dudng cong hinh sin nhu trén hinh 2-48.

Khi ? = ?/2 ta ¢6 bién do cuc dai cua hinh sin la:

M =20 116
= o, (2-116)
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Phuong trinh (2-115) ¢6 thé viét gon hon:
M = Mpsin0 (2-117)

Mm dic trung cho kha niang qua tal ciia dong co. Khi tai ting goc 1éch pha ? ting. Néu
tai ting qua mircG, momen giam.
bong co déng bd thuong lam vi¢c dinh muic & tri s6 cua goc léch ? = 200G 250. Hé )

tai vé momen tuong ung s¢ la:

Mm
Mi= - =2+2)5

dm

Nhitng diéu dd phan tich & trén chi dung voi nhitng dong co déng bo cuc an va momen
chi xuét hién khi roto co kich tir. Con d6i véi nhitng dong co déng bo cuc 10i, do su
phan b khe hd khong khi khong déu giita roto va stato nén trong may xuét hién momen
phan khang phu. Do d6 dic tinh goc ¢ bién dang it nhiéu, nhu dudng nét dut trén hinh
2-48.

MmMO /2 7t 21 031/2H xnh 2-48: S&Ec tYnh gdc ciia ®éng ¢c— ®dng bé
Cau hoi 6n tap

1. C6 thé biéu dién phuong trinh dic tinh co ctia dong co mot chiéu kich tir doc 1ap bang
may dang ? hdy viét cac dang phuong trinh d6 ? Giai thich cac dai lugng trong phuong
trinh va cach xac dinh cac dai lugng dé ? Vé dang dac tinh co dién va dac tinh co PMdl
?

2. Bon vi tuong ddi 1a gi ? Bon vi tuong ddi cua céac dai luong dién, co cua dong co
PMdl dugc xac dinh nhu thé nao ? Viét phuong trinh déc tinh co & dang don vi tuong
doi1 ? y nghia cua viéc st dung phuong trinh dang don vi tuong doéi ?

3. Do cimg dic tinh co cia PMdI c6 biéu thirc xac dinh nhu thé nao ? Gia tri twong dbi
cua n6 ? Bi€u thi quan h¢ gitra d§ cing véi sai s6 toc do va di¢n tré mach phan ng
(theo don vi tuong d6i). y nghia ctia d6 cung dac tinh co ?

4. Cach v€ dac tinh co cua PMdl ? Cach xac dinh cac dai lugng: Mdm, ?dm, 70, Inm,
Mnm, ... dé vé duong dac tinh nay ?

5. C6 nhitng thong sé ndo anh hudéng dén dang dic tinh co ctia DMdl ? ho dic tinh co

nhan tao khi thay doi thong sé d6 ? So d6 nbi day, phuong trinh dic tinh, dang cta céac
ho déc tinh nhan tao, nhan xét vé€ ing dung cua ching ?
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6. Tai sao khi khoi dong DPMdl thuong phai dong thém dién tré phu vao mach phan ting
dong co ? Cac dong dién khoi dong 16n nhat va nho nhat khi khoi dong DMdl thuong
khong & murc nao ? V€ cac dac tinh co khi khéi dong PMdl vai 2 cap dién trd khoi dong
?

7. Dong co DMdl c6 miy phuong phap him ? Diéu kién dé xay ra cac trang thai him
d6 ? So dd nbi day dong co khi thuc hién cac trang thai ham ? ing dung thuc té cla cac
trang thai ham do6 ? Giai thich quan hé vé chiéu tac dung cua cac dai lugng di¢n va chiéu
truyén ning luong trong hé & cac trang thai him ?

8. Su khac nhau gitta dong co mot chiéu kich tir ndi tiép véi DMdl vé cau tao, tir thong,
dang dac tinh co, cdc phuong phap ham ? C6 nhéan xét gi vé dac diém va kha nang ung
dung ctia BPMnt thyc té ?

9. C6 thé biéu thi phwong trinh dic tinh co ctia dong co khong dong bo bang nhitng biéu
thirc nao ? Viét cac phuong trinh do, giai thich cac dai lugng va cach xac dinh céac dai
luong d6 khi viét phuong trinh va dung déc tinh co ?

10. Cach v& dic tinh co ty nhién theo céc s6 liéu dinh mire trong catalo: dang chinh xac,
dang gan ding va dang tuyén tinh hoa ?

11. Biéu thirc x4c dinh d6 cung dac tinh co ? Biéu thi quan h¢ gitra d§ cung dic tinh co
v61 do trugt dinh muce va dién tré mach réto cua dong co K ?

12. Co nhiing thong s6 nao anh huong dén dang dic tinh co ctia dong co PK ? Cach ndi
day dong co BK d¢ tao ra dac tinh co nhan tao khi thay doi cac thong s6 nay ? Dang cac
hd dac tinh co nhan tao va trng dung thuc té cia chung ?

13. V& cac dang dic tinh co khi khéi dong dong co DK hai cép tde do ? Khi khai dong
dong co DK, céac dai luong: hé s6 trugt toi han, momen tGi han thay ddi nhu thé nao ?
Céc biéu thurc xac dinh cac dai luong d6 ? Thuong mémen khoi dong 16n nhét cua dong
co DK bing bao nhiéu mémen téi han cua dong co ?

14. Bong co DK ¢o may trang thai him ? Cach ndi day dong co dé thyuc hién cac trang
thai ham va diéu kién dé xay ra ham ? Giai thich quan hé ning luong gilta may san xuét
(tai ciia dong co) va dong co & timg trang thai hdm ? ing dung thuc té ca cac trang thai
ham ?

15. Giai thich y nghia cta déc tinh co va dac tinh goac cua dong co d@)ng bd ? Su phu

thudc gitra mémen cyc dai cua dong co voi dién ap ludi ? Momen cuc dai ¢ dac tinh géc
c6 y nghia nhu thé nao véi dac tinh co ciia dong co DB ?
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Chuong 3:

Dicu chinh cac thong so0 dau ra cua h¢ thong truyén dong
dién

Piéu chinh cac thong s6 dau ra ciia hé thong truyén dong dién

Khai niém chung:

Cac dinh nghia:

Hé théng truyén dong dién khong chi [am nhiém vu bién d6i dién nang thanh co nang,
ma con dieéu khién qua trinh 1am viéc cua co cau cong tac theo yéu cau cong ngh¢ cua
may san xuat. Yéu cau cong ngh¢ c6 thé dugce dam bao néu hé ¢6 kha nang dat trude cac
thong sd gla cong cho tung cong doan, duy tri cac thong s6 d6 v6i mot do chinh xac nao
d6 (nhu toc do, momen, gia tdc, vi tri ctia co cAu cong tac ...), cudng bic thay doi cac
gi4 tri d6 theo ¥ mudn, han ché gia tri cta chung theo mirc cho phép cua qué trinh cong

ngh¢ hodc theo kha nidng vé do bén, d6 qua tai cia may.

Cac thong s6 gia cong noi trén co6 lién quan dén moémen M va tde do ? cua dong co dién,
c6 cac moi quan hé dugc dinh nghia:

a) Cdc théng sé ddu ra hay con goi la théng sé dwec diéu chinh:
D6 1a momen (M), tc d6 (?) cia dong co, ...

Do M va ? 1a 2 truc cia mat phéng toa do dac tinh co [M, ?], nén viéc diéu chinh ching
thuong goi 1a “di€u chinh toa do”.

b) Cdc théng sé dau vao hay con goi la thong soé diéu chinh:

+ Pdi voi dong co dién mot chidu, thong sé dau vao 1a dién tré phan tmg Ru (hoac Ruf),
tir thong ? (hodc dién ap kich tir Ukt; dong dién kich tir Ikt) va dién ap phan tmg Uu.

+Pdi véi dong co dién khong dff)ng b0, thong s6 dau vao 1a dién tré mach roto R2 (hoac
R2f), dién tré mach stato R1, dién khang stato x1, di€n &p stato ul vatan sé cua dong

dién stato f1.

+ Doi véi dong co dién dong bo, thong s6 dau vao 1a tan s6 cua dong dién stato f1.
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¢) Cdc phén tir diéu khién:
La cac thiét bi hodc dung cu lam thay ddi cac thong s6 dau vao.

Chu y, nguoi ta thuong goi viéc diéu chinh cac thong s6 dau ra 1a “diéu khién dong co
dién”.

Muc dich dieéu chinh cic thong s6 dau ra cia dong co:

Tuy theo yéu cau cong ngh¢ cua may san xuat, vi¢c di€u chinh M, ? nham thyc hién cac
muc dich sau:

+ Dat gid tri [am vi¢c va duy tri muce dat do, vi du duy tri tbc d6 1am viéc khi phu tai
thay doi ngau nhién.

+ Thay doi thong s theo quy luat yeu cau vi du trong thoi glan khéi dong va tang toc
dong co thang may tir 0 1én dén téc do 6n dlnh momen lic dau phai tang tuyen tuyén
tinh theo thoi gian, sau d6 gitt khong d6i, va cudi cung giam tuyén tinh cho dén khi M =
Mec.

+ Han ché thong s ¢ mot mtrc do cho phép, vi du han ché dong dién khéi dong Ikd ?
Icp.

+ Tao ra mdt quy luat chuyén dong cho co ciu cong tac (tic cho truc dong co) theo quy
luat cho trudc ¢ dau vao voi mot do chinh xac nao do.

Diéu chinh khong tw dong va diéu chinh tw dong:
a) Diéu chinh khéng tw dong:

La viéc thay dbi thong sd dau ra bing cach tac dong 1én thong sb dau vao mot cach roi
rac. Mdi 1an tac dong ta c6 mot gid tri khong doi cua thong sd dau vao va tuong Gng ta
duoc mot dudng dic tinh co (nhan tao). Khi dong co lam viéc, cac nhiéu loan (nhu phu
tai thay d6i, dién ap ngudn dao dong, ...) sé tic dong vao hé, nhung thong sd dau vao
van giit khong d6i nén diém lam viéc ctia dong co chi di chuyén trén mot dudng dic tinh
co.

Nguoi ta goi dang diéu chinh nay 1a “diéu chinh bang tay” hay “diéu chinh khong tir
dong” hoic “diéu chinh vong hé”. Phuong phap diéu chinh nay don gian nén van duoc
dung trong cac hé truyén dong dién hién dai, tuy nhién né khéng dam bao dugc cac yéu
cau cao vé ché do cong nghé.
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b) Diéu chinh tw djng:

Puogc thuc hién nho su thay ddi lién tuc cua thong s6 dau vao theo mirc do sai 1éch cua
thong s6 dau ra so voi gia tri dinh trudc, nham khéc phuc d6 sai 1éch d6. Nhu vay khi cé
tac dong ctia nhidu lam anh hudng dén thdng sé dau ra, thi théng sé dau vao sé thay ddi
va dong co s€ cé mdt duong dac tinh co khac, diém lam viéc cua dong co s€ dich chuyén
tir duong dac tinh nhan tao ndy sang dac tinh nhan dao khéac va vach ra mot duong dac
tinh co cta hé diéu chinh tyu dong.

Vi vay c6 thé dinh nghia: “ddc tinh co cua hé di€u chinh tu dong la quy tich cua cac
diem lam viéc cua dong co trén vo so cac ddac tinh co cua hé diéu chinh vong ho”. Hay
con goi la “quy dao pha trén toa do dac tinh co”.

Viéc thay ddi ty dong thong s6 dau vao duoc thuc hién nho mach phan héi, mach nay
lay tin hiéu tir thong s6 dau ra hodc mot thong s nao d6 lién quan dén dau ra, dua tro
lai gay tac dong Ién thong s6 dau vao, tao thanh mot hé co lién hé kin gitra dau ra va dau
vao. Vi vay nguoi ta goi hé nay 1a hé “diéu chinh vong kin”. Hé diéu chinh tw ddng tuy
phike tap nhung dam bdo céc chi tiéu chat luong cao.

¢) Nhiéu ciia cdc thong sé diu ra:

Déi vé6i cac hé truyén dong va dong co di¢n, c6 hai thong sé dau ra cha yéu 1a m()men
va tdc 6. C6 nhiéu loai nhiéu gay tac dong 1én cac thong sb nay nhu dién 4p ngudn, tan
s6 ludi dién, nhiét d6 mol tru’ong, hé sb tu cam cua cudn day, ... nhung ta quan tim dén
cac tac dong nhiéu loan chu yéu.

Khi diéu chinh téc d6, thong s6 duoc diéu chinh 1a ?, thong sé diéu chinh 12 mot trong
cac thong so0 tao ra dac tinh nhan tao, con chu yéu la phu tai bi€u thi bang mémen can
Mc, hoac dong tai Ic.

Nguoc lai, khi diéu chinh mémen hodc dong dién, thong s6 duogc diéu chinh 12 M hodc
I, thi nhi€u loan chu yéu lai 1a téc do ?. Su anh huong qua lai gitra hai dai lwuong M va ?
dugc thé hién bang duong dac tinh co va phuong trinh cta no.

Cic chi tiéu chit hrong:

Chi tiéu chat lwong dong (ché dd qua do):

* Po qua diéu chinh (max ((max ( 40% hodc c¢6 thé nho hon).

* Thoi gian qua do Tqd (Tqd cang nhé cang tot).

* 56 lan dao dong n (n = 2(3 1a tdt).
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Hink 5-1: Ddc tinh qua df
Chi tiéu chat lwong tinh (ché d xac lap):
Sai s6 tinh toc dp s% :

La dai lugng dac trung cho su chinh xac duy tri tdc d6 dat ((d):

®

; 100 = dor, =5 (3-1)

S = o
(- tdc d6 lam viéc thuc cta dong co.

(0 - tc d6 khong tai ctia dong co.

?22¢ - d0 sut téc d6 khi mémen tai thay d6i Mc = 0 2 Mdm.

Sai s6 nay cang nho, diéu chinh cang chinh xac, va li tuong ta c6 hé diéu chinh tuyét d6i
chinh xac khi S% = 0. Thuc t€ ngudi ta phai thiét ké cac hé truyén dong di€u chinh co
dd chinh xac dap ung yéu cau cong nghé cua may san xuat, nhu truyén dong chinh cia

may cat got kim loai yéu cau S% ? 10%, tryuén dong an dao : S% ? 5%, ...

Pham vi diéu chinh toc do D:

W,
D=—"%(3-2

Wmin ( )
D cang 16n cang tot. Tuy nhién, gia tr1 (max bi han ché bdi dd bén co hoc cua dong co,
boi dieu kién chuyén mach. Toc dd (min bi chdn boi yéu cau vé momen khoi dong, vé
kha nang qua tai va vé sai so6 toc dg lam viéc cho phép.

* Vi du trén hinh 3-2:
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Hink 3-2: Xac dink pham vi didu chink

Ciing c6 truong hop phdi hop hai phuong phéap diéu chinh tdc do dong co bang dién
nhu: thay do6i di¢n ap phan trng dong co mdt chiu s€ diéu chinh téc dJ tir ?min dén ?dm,
va phuong phap thay doi tir thong kich tir thi diéu chinh téc d6 tir 7dm dén ?max.

Khi d6 ta c6 “hé di€u chinh hai vung toc d0” va dat dugc dai di€u chinh rong:

Ogm Omax
D= % . m = DU.D(D (3-3)
Gia thiét cac dic tinh co 1a tuyén tinh, c6 do cing khong doi (1 va (2 = (1, momen tai
khong doi Mc, sai s0 toc do tung ung s€ la:

M,
S1= ©01-B 100,S2 =

Ye 100 (3-4
5,100 (3-4)

)

Néu go1 boi s6 mémen khéi dong 1a Knm2 = Mnm2/Mc thi:

()

5 = 1 'min
2 Knm2 ’ ®p2

100; hays, = (1 - ).100 (3-5)

MK
= Wpin = (1 - 52).%""2 (3-6)

Qua (3-6) ta thiy duoc quan hé giita D, s%, ( va Knm.
Theo kha ning qua tai, ta co thé xac dinh pham vi diéu chinh:

(D n_l min
potme_ Ll il Bﬁzn (3-7)

@min (Bmin - 1)

Trong d6: ?min = Kqt.Mdm / 20 ; G; Kqt = Mnm.min / Mdm
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D tron diéu chinh toc dj ( :

La sy chénh I¢ch gitra 2 cép tdc d6 1ién nhau:
j="5t(3-8)

Trong do: (i-la tdc d6 on dinh dat duoc & cép 1.
(i+1- 1a toc d6 6n dinh dat duge o cap ké tiép (i+1).

Hé s6 ( cang nho cang tot, 1y twong 1a ( ( 1: d6 1a hé diéu chinh vo cip. Con hé diéu
chinh c6 cap néu: ( (1.

Sw phi hop giiva diic tinh diéu chinh va ddc tinh tdi:

Vi cac dong co thi ché do 1am viée tbi wu thuong la ché d6 dinh muc cta dong co. bé
st dung t6t dong co khi diéu chinh tbc d6 can luu ¥ dén céc chi tiéu nhu: dong dién dong
co khong vuot qua dong dinh mirc ctia nd, dam bao kha ning qua tai vé mémen (trong
khoang thoi gian ngan), dam bao yéu cau vé 6n dinh tinh khi c6 nhiéu v.v... trong toan
giai diéu chinh.

Vi vay khi thiét ké hé truyén dong cé diéu chinh tc do, nguoi ta thuong chon hé truyén
dong ciing nhu phuong phap diéu chinh, sao cho dic tinh diéu chinh ctia hé bam sat yéu
cau dic tinh cta tai. Néu dam bao duoc diéu kién nay thi ton that trong qua trinh diéu
chinh s& nho nhat.

Chi tiéu kinh té:

Nhiéu truong hop, chi tiéu kinh té 1a ch1 tiéu quyet dinh sy lua chon phu’O'ng an truyén
dong. Hé truyén dong dién diéu chinh téc d6 can dat c6 von dau tu thip, gia thanh ha,
chi phi van hanh, bdo quan, stra chita it, dac biét la ton that nang luong khi diéu chinh
va van hanh nhd. Nang suat cia may san xuat do h¢ diéu chinh mang lai.

Tén that nang luong bao gém ton that nhiét va ton that co:

AW=AW, + AW,

° fz (3-9)
= J Jz.((DO - (D)da)+ JMC.(O)O - (D)dt

Vigce tinh toan cu thé céc chi ti€u lién quan néu trén s€ cho thay hi¢u qua kinh té, thoi
gian hoan von va lgi ich nho vi¢e str dung hé di€u chinh da chon. Thuong nguoi ta can
ctr cac chi tiéu k¥ thuat dé dé xuat vai phuong an di€u chinh, sau do tinh toan kinh té
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dé so sanh hiéu qua va quyét dinh chon hé théng hodc phuong phap diéu chinh thong s6
dau ra cua dong co.

cac phwong phap diéu chinh téc @9 dong co dién mot chiéu bang thay doi
thong so:

Phwong phap diéu chinh téc 46 PMdl biang cach thay ddi dién tré phu trong
mach phan ung:

Tir phuong trinh dic tinh co tong quat:

U. RAR;
0= %~ p M (3-10)

Ta thay rang khi thay doi Ruf thi (0 = const con (( thay doi, vi vay ta s& dugc cac duong
dic tinh diéu chinh c6 cung (0 va déc dan khi Ruf cang 16n, voi tai nhu nhau thi tc d6
cang thap (hinh 3-3):

—ruw SR
I?@J—jinﬂ* f) ILI\: I:I
) B)

Hink 3-3: a) Seo di didu chink e di DM, bdng cdck thay ddi R,
b) Degc tink didu chink e do DM, bing céch thay ddi R,

Nhu viy: 0 < Rufl < Ruf2 < ... thi (dm > (1 > (2 > ..., nhung néu ta ting Ruf dén mot
gia tri ndo d6 thi s& 1am cho M ( Mc va nhu thé dong co s& khong quay duogc va dong co
lam viéc & ché d6 ngan mach, (= 0. Tir lic ndy, ta c6 thay d6i Ruf thi tdc d van bang
khong, nghia 1a khong diéu chinh téc 6 dong co duoc nita, do d6 phuong phéap diéu
chinh nay 1a phuong phéap diéu chinh khong triét dé.

Phwong phap diéu chinh téc dd0 PMdl bing cach thay dbi tir théng kich tir ciia
dong co:

Tir phuong trinh dic tinh co tong quat:
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w=—=— M
R C W B

>w=w,— Dw

Ta thay rang khi thay ddi ( thi (0 va (( déu thay d6i, vi vay ta s& dugc cac duong dic tinh
di€u chinh doc dan (d6 cing ( cang gidm) va cao hon déc tinh co ty nhién khi ( cang
nhd, véi tai nhu nhau thi toc do cang cao khi giam tur thong ( (hinh 3-4):

;; ] Uu : E; $o0
g
"
Ol R wul\mi//%
0 pa 21|
Ik‘l ¢ I:|':||:|IZI:I.

o) b)
Hink 3-4:
g) S dd dide chink tdc dé DM, bdng cack thay ddi ¢
B) Bic tink didy chink t5c do DM, bdng céch thay d8i &

Nhu vy: (dm > (1 > (2 > ... thi (dm < (1 < (2 <..., nhung néu giam ( qua nho thi c6
thé 1am cho téc do dong co 16n qua gidi han cho phép, hodc 1am cho diéu kién chuyén
mach bi x4u di do dong phan Gng ting cao, hodc dé dam bao chuyén mach binh thuong
thi can phai giam dong phan Gmg va nhu vay s& 1am cho mémen cho phép trén truc dong
co giam nhanh, dn dén dong co bi qua tai.

Phwong phap diéu chinh téc 3 PMdl biang cach thay ddi dién 4ap phin tng ciia
dong co:

Tt phuong trinh dic tinh co téng quat:

U. R_
- 2

= —=M
¥ow' (3-12)
>w=w,— Dw

Ta thay rang khi thay d6i Uu thi (0 thay d6i con (( = const, vi vy ta s& dugc cac duong

dic tinh diéu chinh song song v6i nhau. Nhung mudn thay d6i Uu thi phai c6 bd ngudn
mot chi€u thay doi1 dugc dién ap ra, thuong dung cac bo bién doi (hinh 3-5):
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Hink 3-5: ) So dd didy chink tdc do DM, bdnrg cack thay d6i U
hi Bdc tink didu chink tdc dg PM,, bdng céchk thay 481 U,

Céc bo bién d6i c6 thé 1a: BO bién d6i may dién: ding may phat dién mot chidu (F),
may dién khuéch dai (MBKD); Bo bien doi tir: khuéch dai tw (KDT) mot pha, ba pha;
B¢ bien doi dién tir - ban dan: cdc bo chinh luu (CL) dung tiristor, cac bo bam dién ap

(BDA) dung tiristor, transistor, ...

*Vidu 3-1:

Cho PMdI ¢6 céc thong sb:

Pdm = 29KW; Udm = 220V; Idm = 151A; ndm = 1000vg/ph;
Ru = 0,07?; va hé sb qua tal Kqt = 2.

Hay xéac dinh toc do cuc tiéu va dai diéu chinh theo kha ning qua tai yéu cau ?
* Giai:

bién tr¢ dinh mrc cua dong co:

Rdm = Udm / Idm =220V / 151A = 1,45?

Gia tri twong duong cua dién tré phan Gng:

Ru* =Ru/Rdm = 0,07? /1,457 = 0,048

Do cing déc tinh co ty nhién: ?tn* = 1/Ru* = 20,8

Do cimg dic tinh co thip nhit: ?min* = Kqt =2
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Gia tri tuong ddi cua toe d6 cuc dai (tirc tdc d6 dinh murc cta dong co) s€ la:
¢=1-Ru*

=1-0,048 =0,0952

Téc d6 khong tai 1y tuong:

_ "am _ 1000vglph _
Moo= % = 0052 1050 vg/ph

Gia tri tuong doi cua toc do cuc ticu:

Minin = Omin = 1 —
Viy tdc do quay cuc tiéu ciia dong co 1a:
Amin = Amin-Mo = 0,5.1050 ve/ph = 525 vg/ph
Tu gia tri cia tde d6 cuc dai va toc dd cuc tiéu, ta rat ra pham vi diéu chinh toc do:

_ "max _ 1000 _
D= Npin o525 T 1’9

Tt biéu thire (3-7) thay 2*min = Kqt = 2; ?*tn = 20,8; ta ciing duoc két qua D = 1,9.

iy
oty
Dt H /"Btu.
OOy
_.-'Bm.in
[:I Illriil:lm Illrlicmaa-c = Ilrlinm.m.in M

Hink 3-6; So dé giai thick vé pham vi didu chink téc d8
theo kha ndng qud i yéu cdu

Qua vi du trén ta thdy pham vi diéu chinh nhu vay 14 rat hep.

Tuy nhién, néu xét theo yéu cau vé sai sb tdc do cho phép thi dal diéu chinh con hep
hon nira hoac tham chi con khong thé diéu chinh dugc toc do. Thuc vay, ta biét:

s% = ?7¢* = R*u?
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min =70 - ?c.cp; va ?*min=1 - s% = 1 - R*u?

Néu s%cp = 10% thi D = 1,05 ? 1, nghia I hiu nhu khong thé diéu chinh dugc.
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Cac phuong phap diéu chinh toc @9 dong co khong dong
bo bang thay doi thong so

Cic phwong phap diéu chinh téc dd dong co khong dong bd bang thay ddi
thong sb

Vian dé diéu chinh toc d6 dong co PK:

bong co BK, dugc sur dung rong rdi trong thue té. Uu diém ndi bat cta no 1a: ciu tao
don gian, lam Vlec tin cdy, von dau tu it, gia thanh ha, trong luong, kich thudc nhé hon
khi ding cong suat dinh muc so véi dong co mot chiéu.

St dung truc tiép ludi dién xoay chiéu 3 pha. ..

Tuy nhién, viéc diéu chinh tdc do va khdng ché cac qua trinh qua do kho khan hon, cac
dong co DK 16ng s6c cb cac chi tiéu khdi dong xau, (dong khéi dong 16n, momen khoi
dong nho).

Trong thoi gian gan day, do phat trién cong nghiép ché tao ban din cong suit va ky thuat
dién tin hoc, dong co DK mdi dugc khai thac cac vu di€m cua ching. N6 trd thanh hé

truyén dong canh tranh c¢6 hi€u qua so véi hé Tiristor - Pong co dién mot chiéu.

Qua phuong trinh déc tinh co ctia dong co DK:

M=) 3 3y

= +Lh+ 2asy,
Sth

Trong do:¢ (3-14)

Va: & (3-15)

Ry
S = ﬂ:m (3-16)
Qua biéu thirc (3-13), (3-14), (3-15), (3-16) ta thiy rang khi thay d6i cac thong sd dién

trg, dién khang, dién ap, tan so, s6 d6i cuec thi sé thay doi dwoc sth, Mth va sé diéu chinh
duwoc toc do cua dong co DK.
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Piéu chinh tdc d9 dong co PK biing cach thay doi dién tré phu mach roto (R2f):
Qua cac biéu thire (3-14), (3-15), khi thay d6i dién tré phu trong mach réto dong co DK

s& 1am cho sth thay d6i ty 1& con Mth thi khong thay doi, vi vdy s& thay d6i dugc tde do
? ciia dong co DK nhu trén hinh 3-6:

S TH

Sl |

2

0

Hink 3-6: a) 8o d¢ didu chinh e d.
b Céc ddc Hnk didu chink e do déng co DK

* Nguyén Iy diéu chinh: khi thay déi R2f véi cdc gid tri khdc nhau, thi sth s& thay doi ty
1€, con” Mth = const, ta s¢ dugc mot hg dac tinh co c6 chung ?0, Mth, c6 toc do khac
nhau va c6 céac toc do lam viéc xac 1ap twong ing.

Qua hinh 3-6, ta c6: Mth = const

Va: 0 <R2fl <R2f2< ... <R2fic<...

SthTN < Sth1 < Sth2 < ... < Sth.ic < ...

AOTN < Aol <Am2 < ... <Awic<...

WOTN~> O] > ®2 > ... > ®ic~ ...

Nhu vay, khi cho R2f cang 16n dé diéu chinh tdc d6 cang nho, thi d6 cimg dic tinh co
cang doc, sai s6 tinh cang 16n, toc do lam vi¢c cang kém 6n dinh, tham chi khi R2f =

R2f.ic, din d¢én Mn = Mc cho dong co khong quay duoc (? = 0).

Va khi thay doi cac gia tri R2f.i > R2f.ic thi tbc d6 dong co van bang khong (? = 0),
nghia la khong diéu chinh dugc toc do, hay con goi la diéu chinh khong triét dé.
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* Céc chi tiéu chat lugng ctia phuong phap:

Phuong phap ndy c6 sai s6 tinh 16n, nhat 1a khi diéu chinh cang sau thi s% cang 16m, c6
thé s% > s%cp.

Pham vi diéu chinh hep (thudong D = 1J3).
Do tinh khi diéu chinh: ?G 1 (diéu chinh c6 cép).
Vung diéu chinh duéi téc d6 dinh murc (? < 2dm).

Phu hop véi phu tai thé ning, vi khi diéu chinh ma giit dong dién roto khong ddi thi
momen cling khong d61 (M ~ Mc).

* Uu: Phuong phéap thay ddi dién trd phu mach roto dé diéu chinh téc d6 dong co PK
nhu trén c6 vu diém 1a don gian, ré tién, dé diéu chinh toc do6 dong co. Hay dung diéu
chinh té¢ d6 cho cac phu tal dang thé nang (Mc = const).

* Nheoe diém: Tuy nhién, phwong phdp ndy ciing c6 nhwoc diém 13 diéu chinh khong
triét dé; khi diéu chinh cang sdu thi sai sb tinh cang 16n; pham vi diéu chinh hep, diéu
chinh trong mach r6to, dong roto 16n nén phai thay doi ting cip dién trd phu, cong suit
diéu chinh 16n, ton hao ning luong trong qua trinh diéu chinh 16n.

Mic du Vay, phuong phap nay thuong duogc ap dung cho diéu chinh tdc d6 cac dong co
bK truyen dong cho cac may nang van chuyén c6 yéu cau diéu chinh téc 46 khong
cao. Mudbn nang cao cac chi tiéu chat luong thi ding phwong phap “ xung dién try ”

Piéu chinh tdc dd PK bing cach thay déi dién ap stato (us):

Moémen dong co DK ti 1& véi binh phuong dién ap stato, nén cé thé diéu chinh momen

va toc d6 dong co PK bang cach thay d6i dién ap stato va giir tn sé khong d6i nho bo
bién do1 dién 4p xoay chiéu (DAXC) nhu hinh 3-7:
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T E T &0 'IN, U, sz‘: U

Upl = UEnn
U2 = Uyl

Hink 3-7: a) S dé didu chinh e dé dic DX bidng u,,,.
b) Céc ddc tink didu chink bdng u,,, dic DK

Néu coi bd PAXC 1a ngudn li tuong (Zb = 0), khi ub ? udm thi momen t&i han Mth.u ti
1¢ voi binh phuong dién &p, con sth.u = const:

_ up\? _ 2
My, = Mh.gh(u_l) = M,,.uj,
Sthu = Sthgh = CONSt (3-17)

}

Pé cai thién dang dic tinh diéu chinh va giam bdt mirc phat néng ciia dong co, nguoi ta
mac thém dién tré R2f (hinh 3-7). Khi d6, néu dién ap dat vao stato la dinh muic (ub =
ul) thi ta dugc dac tinh mém hon dac tinh ty nhién, goi 1a dac tinh gidi han.

R& rang 1a:G; Mth.gh = Mth (3-18)
Trong d6: Mth.gh, sth.gh 1a momen va hé sb trugt t6i han cua dic tinh gidi han (d/tGH).
Mth, sth 12 mémen va hé sb truot téi han cta dic tinh tu nhién.

Dua vao dic tinh gidi han Mgh(s), va néu ? = const, ta suy ra dic tinh diéu chinh tng
v6i1 gia tri ub cho trude nho quan hé:

Mu

2
M,=u;M, =
u bs u Mgh

(3-19)

Dic tinh diéu chinh trong truong hop nay nhu hinh 3-7b.
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Phuong phéap diéu chinh dién 4p chi thich hop véi truyén dong ma momen tai 1a ham
ting theo toc dd nhu: mdy bom, quat gi6, ... C6 thé dung may bién ap tu ngau, dién
khéng, hodc bd bién d6i ban dan lam bo PAXC cho dong co PK.

Diéu chinh téc dd PK bang cach thay déi s6 dbi cue (p):
Theo quan hé:

o= o1 —s5) =287 (3-20)

Trong do6: f1 1a tan so6 ludi dién, p 1a s6 doi cuc.

Vay, thay ddi sb do6i cuc p, s€ diéu chinh dugc ?0 va s& diéu chinh duge 2. Bé co thé
thay doi dugc s6 doi cuc p, nguoi ta phai ché tao nhitng dong co PK dac biét, co cac td
day quan stato khac nhau dé tao ra dugc p khac nhau, goi 1a may da toc.

Vi dy ta c6 mot to ndi déy stato (1 pha) gdm 2 doan, mdi doan 13 mét phan tir nhu hinh
3-8. Néu ta dau noi ti€p 2 doan d6 thudn cuyc nhau (danh dau * trén hinh v€), thi do
dudng strc to phan bo trén nhu trén hinh 3-8a, nén s6 cyc s€ la4 vap =2.

M2 5 | M| 5 | M2 = i) = I}
CEeenEse  oEsEspels oFeEsEed
! [ L

ﬁ%ﬂﬁ’\_m’\_'

P

— —_—

a/:lp :2.; £l E?)P = "-?; 2&30 C)p = f; Eﬂﬂﬂl
Hink 5-8: Thay ddi 58 861 cue bdng ddi nét 6 déy qudn

Nhu vay, bang cach dbi ndi don gian cac t6 day quén, ta da diéu chinh dugc tdc do: tir
?0 ¢ so do6 3-8a thanh 1én 2?0 nhu & so d6 3-8b, ¢; va di€u chinh dugc toc d0 ? cia dong
co bK.

Thuec té, cac dong co PK da téc do thudng gip 1a doi ndi theo hai cach: hinh saoGsao
kép (YG ) va tam giacGsao kép (?G ). So d6 doi noi dude gidi thiéu trén hinh 3-9:
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b) Tam gigc a) Sao don
Hink 3-9: D&i ndi déy qudn rtato déng co DK

clSae kép

Khi ndi ? hoic Y, hai doan diy quin mdi pha duoc déu ndi tiép thuin cuc gidng nhu
trén hinh 3-9a, nén ta gia thiét khi d6 p = 2 va tuong ing téc d¢ dong bd 1a ?o0. Khi do1
noi thanh , cac doan day s€ ndi song song ngugc cuc giong nhu hinh 3-9¢, nén p = 1, téc

d6 ddng bo tang gap doi (20 = 2?0).

bé dung cac dac tinh diéu chinh, ta can xac dinh ca tri s6 Mth, sth va ?0 cho tung cach

noi day.

Déi v6i trudng hop 2G ta co cac quan hé khi ndi ?, hai doan day stato d4u ndi tiép, nén:

R, =2r;X, = 2x,
Ry = 21, X5 = 2%, Xom = 2X,, (3-21)
h

Trong d6: r1, r2, x1, x2 1a dién tr& va dién khang mdi doan day stato va roto.

Dién ap trén day quan mdi pha 1aG. Do dé:

R .
T e 322)

SthA = T2 '

2
3(6B.0))? U2
My = = 3-23
e 2m0[R1 AERT H X A] o +xim] (3-23)
Néu d6i thanh thi:

1 1 1 1
Ry =3r;X; = 2x1;Ry = 5795 X, = 5x, (3-24)

Con dién 4p trén day quan mdi pha 1a: Uf = Ul. Vi vay:
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2 PR
Stn. = \/R%+(X1+X'2)2 - \/r?+xim (3- 5)

v 3(\3.Up)? B 9U?
h. 2mo[R1 :t\R?JrXﬁm] 4(00[r1 +\rf+xﬁm
(3-26)

So sanh (3-62) véi (3-59) ta thay:
M,
T = 3 3-27)

Nhu véy, khi d6i ndi ?G , toc d6 khong tai 1y tuong ting 1én 2 1an (20 = 20?), 46 truot téi
han khong do6i (gia tri tuong doi), con mdémen tdi han gidm mat 1/3 1an. Pac tinh diéu
chinh c6 dang nhu trén hinh 3-10a.

¢ ISm‘i'i’ ¢ [Sufi‘i’

: -
Wod 7\;\ S,pt Wt ? J E 15111&'
o

\

Ew

EI M.cn'ﬁ'M.cuﬂ Mh'ﬁ" Mhﬂ M EI III"I\:.-cu Mh’!ﬂ'Mhﬂ
Hink 3-10: Cdc ddc tink didu chink tdc dg khi ddi ndi
day quin siate &= T ug ¥ =07

Déi voi truong hop dbi ndiG ta cling suy luan twong ty. Khi ndi Y, cac doan diy déu ndi
tiecp va UlY = Ul, nén:

"

YR
3u2
1 -
M, = ____ (3-28)
4030[rli r1+xnm]
h

So sanh (3-28) v6i cac biéu thirc twong tng cua so dd sao kép 1a (3-25) va (3-26) ta
duoc:
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SthY = Sth ; Myy = %Mth (3-29)

Nhu vay, khi d6i ndiG , tbc d6 khong tai 1y tudng va momen t6i han ting gap doi, con
hé s0 truot to1 han van gilr nguyén gia tri tuong doi ctia no6 (hinh 3-10b).

bé xac dinh phu tai cho phép khi di€u chinh toc do, xuat phat tir gid tri cong suat roi suy
ra momen. Tur biéu thire cua cong suat, ta co:

Khi néi :

Peopn = 33U L1 gmc0spma (3-30)

Khi néi :

P..,= 33U gcosen (3-31)

Do dé:¢ (3-32)

Thuc :[é cho phép coi Pc.’cp? ? Pc.cp , vi hé sb cong suét va hiéu suat khi n6i ?rcao hon
khi noi . D6 1a do khi né61 , dién &p dat 1én ting doan day quan 16n hon khi noi ?, nén
dong tir hoa tang mdt cach vo ich:

Tir (3-32) ta suy ra quan h¢ ciia momen tai cho phép:

M

ccp Pc.cp/(’)o

2 (3-33) Nhu vay, khi d6i n6iG , mémen phu tai cho phép ciia

Mc.CpA - Pc.cpA/(DoA - )
dong co giam di hai 1an, con cong suat cho phép thi dugc giit khong doi (Pcp = const).
Diéu d6 chung to phurong phap d6i ndi nay phu hop voi nhitng may c6 momen tai ty 1&
nghich véi toc do.

Néu dat: ? = Mth/Mc.cp thi tir (3-27) va (3-32) ta thay:

Aa " Myl M cpp

Nghia 13 khi d6i n6iG , kha ning qua tai ctia dong co ting 1én 4/3 1an.
Néu cac doan day ndi hinh Y, thi:

Pe.cpy = 3Uil 1 4,CO80 My (3-35)

So sanh véi truong hop ndi [xem (3-31)] ta co:

Pc.cp _ 2cosgm
Peepy  \3cospyny ~ 2 (3-36)
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Va:¢ (3-37)
Nhu vay, khi d6i n6iG , mémen tai cho phép cia dong co dugce giit khong doi, con cong
suat cho phép thi tang 2 1an. Di€u dé ¢ nghia 1a phuong phap d6i néi nay phu hop voi

nhirg may c6 momen tai khong ddi (Mc = const).

Tir (3-37) va (3-29) ta tim dugc quan hé cta hé sd qué tai ?:

by My, /M, p
oM th/Mcc =2(3-38)
Y thY' Mc.cpY

Nghia 14 khi d6i ndiG , kha ning qua tai cia dong co ting 1én 2 lan.
+ Uu diém ciia phirong phép diéu chinh téc dé dong co PK bang cach thay d6i s6 doi
cuc la thiét bi don gian, ré tién, cac dac tinh co déu cirng va kha nang di€u chinh triét dé

(diéu chinh ca tbc do khong tai Iy tuong).

Nho céc dac tinh co cting, nén do chinh xac duy tri tdc dd cao va ton that truot khi diéu
chinh thyc té khong dang keé.

+ Nhueoe diém I6n ciia phirong phdp nay la c6 do tinh kém, gidi diéu chinh khong rong
va kich thudc dong co 1on.

Diéu chinh téc d0 PK bang cach thay déi tan sb (f1):

Vin dé thay doi tin sé ciia dién dp stato:

Vé nguyén 1y, khi thay d6i tan s6 f1 thi 20 = 2pfl/p s& thay doi va s& diéu chinh duoc
toc do dong co PK. Nhung khi thay doi f1G f1dm thi c6 thé anh hudng dén ché do 1am
viéc cua dong co.

Gia st mach stato:

E1 = c®f (3-39)

Trong do: E1 1a sdd cam ung trong cudn day stato, ? 1a tir thong mdc vong qua cudn day
stato, ¢ 1a hang s0 ti I¢, f1 1a tan s6 cua dong dién stato.

Néu bo qua su sut ap trén tong trd cudn day stato thi ta co:
Ui = E1 = c®f] (3-40)

Qua (3-45) ta thy: néu thay ddi f1 ma giir U1 = const thi ? s& thay d6i theo.
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+ Vi du: khi giam f1 < fldm dé diéu chinh téc d6 ? < 2dm ma giit U1 ? E1 ? ¢?fl = const
thi theo (3-40), tir thong ? s€ tang 1€n, mach tir dong co s€ bi bao hoa, di¢n khang mach
tir giam xudng va dong tir hoa sé& ting 1én lam cho dong co qua tai vé tir, 1am phéat ndng
dong co, giam tudi tho cua dong co, tham chi néu néng qua nhiét do cho phép cua dong
co thi dong co co thé bi chay.

+ Con khi ting f1 > fldm néu giit Ul ? E1 ? ¢?fl = const va phu tai Mc = const, ma
khi lam vi¢c, mémen M ? K?12cos? = Mc = const. Vay khi tang f1 > fldm s& lam cho
? giam, d?ll’l, dén ,d(‘)ng 12 tang, nghia 1a dong co s€ bi qua tai vé dong, nd cling bi phat
nong lam xau ché dg lam viéc ctia dong co hodc bi chay.

Y1 vdy, ki thay ~ U, 1m
déi tdn 6 f, & didn T
chinh tée dd thi ngei
ta thuremg két hop thay E
déi dign dp statou,, Vi
ng\rif ta thoreng ding £l u,

bo bign déi tén =8 (BT)

& didu khidn tfe 48
déng co DK ntur hinh

3-11.

H nhi-ii hBT-0OK

Quy ludt diéu chinh dién dp stato khi thay doi tin sé:

Hinh 3-12, x4c dinh kha ning qua tai vé moémen khi diéu chinh tan so: f1 < fl1dm.

B vl
hé diing bigh tén
ngufin &p thiréng
o y&u ciu gift
cho khia ning
qud  tadl vé
mfmen la
khéng d8i trong
ca pham vi didu
chinh t6c dg. Hink 3-12: Xdc dink khd ndng

qud i vé mdmen

Nghia la:

y M
= = const (3-41)
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Néu bo qua dién tro day quan stato (R1 = 0) thi tir (3-41):

vi Ui v
My=55x = 2nf, ~ K-f_z (3-42)
h

oTam. g oL
p

Trong do, coi: Xnm = ?L; va ? ? 20 =22f1/p.
Quan hé Mc = f(?):

B o\ [N\
M, = Mc.dm(@) = A.(@) (3-43)

Trong d6: q =-1,0,1,2

Theo (3-41), (3-42), (3-43) ta co:

ﬂ_ Ul.am f_l 9
A~ Fram (fmm) (3-44)

Suy ra:
¢;voiq=-1,0,1,2;(3-45)

Hay ¢ dang tuong doi:

/(1+-g—
Uy = ;(q:_lsoalaz) (3_46)

Nhu véy, khi thay d6i tin s6 dé diéu chinh téc d6 dong co DK, ta phai thay doi dién ap
sao cho dam bao diéu ki¢n (3-41), nhung lai phu thudc vao cac dang phu tai.

Cac ddc tinh diéu chinh tan so va dién ap stato:

Cac dang dic tinh co khi thay ddi tan sé va dién ap stato v6i cac phu tai khac nhau (hinh
3-13):
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w02

o0 A
Ba]

o By

w02

! ] .

MchI"I’Im@'mI"’Iml M
) d)

Hink 3-13: Ddc tink cokhi didy chink win sé va dién dp theo
qui Tudtdy = constvéi cdc phy i khdc nhau:

Trén hinh 3-13a, khi phu tai Mc ? I/? (q = -1) thi diéu chinh tan sé va dién 4p stato theo
qui luat:

Y1
Pl const (3-47)
1

Trén hinh 3-13b, khi phu tai Mc = const (q = 0) thi diéu chinh tin sé va dién ap stato

theo qui luat:

Ui
7, = const (3-48)

Trén hinh 3-13c, khi phu tai Mc = const (q = 1) thi diéu chinh tan s6 va dién ap stato
theo qui luat:

Uy
jsT = const (3-49)

1

Trén hinh 3-13d, khi phu tai Mc = const (q = 2) thi diéu chinh tin s6 va dién ap stato
theo qui luat:
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Ui
i const (3-50)
1

diéu chinh ty dong toc dd dong co biang cach thay ddi thong sé thong s6 diu
ra:

Nguyén ly chung:

Dé cai thién cac chi tiéu chét lugng cia hé thong truyén dong dién diéu chinh, nguoi ta
thudng thyc hién cac phuong phap diéu chinh tu dong, tao ra kha ning bién dbi thong
s6 diéu chinh (thong s6 dau vao Xdch) mét cach lién tuc theo murc do thay doi cua thong
s6 dugc diéu chinh & dau ra (dai lwong X). Mudn vdy, ta phai thiét lap hé diéu chinh
vong kin, léy tin hi¢u phan hoi tir dau ra truc tiép ti 1€ voi dai lwong X hodc gian tiép
qua céac dai luong lién quan dén X, cho tac dong Ién thong s dau vao, 1am cho thong s6
nay thay doi tu dong theo chiéu hudng dua dai lugng X dat dén gia tri dat trude.

Céu tric chung cua hé¢ diéu chinh tyu dong vong kin nhu trén hinh 3-14. Céc tin hi¢u diéu
khién ¢ dau vao thuong la dién ap: Ud - tin hi¢u dat, ty 1¢ voi gia tri dat cua thong )
duoc diéu chinh: toc d6 2d (Ud ? 2d); Uph - tin hiéu phan hoi, ty 1é véi gia tri thuc cia
thong sb dugc diéu chinh ? (Uph ? ?); 2U = Udk - tin hiéu sai 1éch, phan anh mirc d6 sai
1éch giira gia tri thuc cua thong sb ra ? voi gia tri mong mudn da dit trude 2d.

Udk chinh 1a tin hiéu dung dé diéu khién phan tir diéu chinh PCh sao cho thong sb cta
no tu dong thay doi, va tac dong vao dong co dé du lam cho gia tri ? tién dén ?d, do
chinh la ty dong 6n dinh tdc do.

L 4

U,y

FH

F3

Hinh 3-14: Hé didu chink e déng véng kin

6n dinh tdc d6 trong hé diéu chinh tu dong truyén dong dién c6 y nghia rat 16n trong
vi€c cai thién cac chi ti€u chat luong cua hé¢ TDDTD. Thuong ting d6 cung dac tinh co
de on dinh toc do bang cach dung h¢ thong diéu khién vong kin.

Céc dic tinh co hé ho c6 (= (k()2/R khong dbi trong pham vi diéu chinh. Déi véi dic

tinh co thap nhit c6 s.d.d. Eb0, néu Mc = Mdm thi toc d6 lam viéc s& 13 (= ("min va sai
s0 tinh thuong s€ 16m hon gié tri cho phép:
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Mem
Szm > Sep (3-51)

Pé S ( Scp thi can tim bién phap ting téc d6 dén ( = (min. Piém 1am viéc [(min, Mdm]

dd nam trén dic tinh khac ciia hé c6 (0= (01 va Ebl =k((01 > Eb0. Néi diém ((Omin, 0)
v6i diém ((min, Mdm) va kéo dai ra ta dugc déac tinh mong mudn c6 do cung (m va:

W = Womin — Bﬁ (3-52)

Gia tri (m dugc xac dinh theo cong thuc:

Trang 119

_ M®m
S——bm_WOmin < S (3-53)
Giao diém cua dic tinh co mong mudn véi cac dic tinh hé hd cho biét cac gia tri can
thiét cua Eb khi thay d6i momen tai. Pac tinh nay dugc dung & gdc dudi bén trai cua
hinh 3-14.

)
mlj'i - T
B
o o
E, 0
M, (D)

Hink 3-15: Bdc tink cocita ké bg Bién ddi - Péng cor

Piéu chinh tw dong toc dd theo dong dién tai:

Qua hinh 3-15, dé nang d6 cing 1én (m ta co thé diéu chinh Eb theo dong dién tai. Tai
giao diém cua déc tinh co hé ho va hé kin (mong muon) thi téc d6 va mémen co gia tri
nhu nhau nén:

Ey M M '
Ham - ?:WO - m = Eb:Eb0+kd[ (3_54)
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Trong do: ¢&; (3-55)

Nguyén 1y diéu chinh (3-54) c6 thé duoc thuc hién bang mach phan hdi dwong dong
dién phan tng nhu trén hinh 3-16a.

[N
; 1, Bzl
Un, <Ml BO {
i f.<0
U L
a) b

Hink 3-16: Sor dd va ddc tink phan hédi duong déng dién i

Theo so d6 3-16, ta co:

Eb = kb(Ud + RdI) (2-56)

W= kbU®_R+(1-kb)Rd
kf®m kf®m

1(2-57)

Trong d6: Ud - dién ap dit toc do,

Ui = RdI - dién ap phan hoi dong dién,

Rd - dién tré sun trong mach phﬁn ung.

So sanh (3-56) voi (3-54) ta co:

Eb0 =kb.Ud ; K’d = kb.Rd (2-58)

Néu chon: kb.Rd = (R + Rd) thi (m = (, ta duoc dic tinh co clng tuyét ddi. Néu kb.Rd
> (R + Rd) thi dac tinh co mong mudn s€ cé do cing duong, va dong co lam vi¢c s&
khong 6n dinh. Trong trudong hop biét trude (, (m can phai tinh Rd, kb cho phu hop,
(hinh 2-16D).

Piéu chinh ty dong téc do theo dién ap phan wng:

Qua hinh 3-16, dé nang do ctng 1én (m ta c6 thé diéu chinh Eb bang cach dung mach
phéan héi am dién ap phan tng. Dua vao phuong trinh dac tinh tai ciia bo bién doi:

Eb =U + RbI, vi Rb =R - Ru nén:
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1
=—— (&~ U) (3-59
(kf®m)2(%_g%n)( b U)( )

Trong do: (tn = (k(dm)2/Ru 1a do cung dic tinh co ty nhién.

Thay (3-59) vao (3-54) va dat:

b~ =5, 7,

' L e, G0
EbOZEbol b k, = 1—b>

Ta c6 biéu thtrc tinh s.d.d. Eb theo dién ap phan tng:

Ep=E bo - k aU (3-61)

Nguyén Iy diéu chinh (3-61) c6 thé duoc thuc hién bang mach phan hdi 4m dién ap phan

ung nhu trén hinh 3-17a:

o
)
(W) [0} r ) Iﬁm:ﬁm
4 & BE %{ E
2
! — o
an L I, M
a) b

Hink 3-17: 8o dd va ddc tink phan héi ém dién dp phdn @ing

Bo6 qua dong dién trong cac dién tro rl, r2 va dat ka = r2/(r2+rl):

Eb = kb(Ud - kaU) (3-62)

ki k
b"a
R-——"R

W= Uk ) Maom Hran)?

M (3-63)

Néu mach c6 kbka >> 1 thi (3-63) sé& c6 dang:

U R
 kaMem ()

(3-64)
w = wy(Ug,k,) — B_Ai
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Khi thay doi hé sb phan hoi dién ap ka (bang con trugt trén chiét ap rl, r2) thi ca toc
do khong tai ly tudng 1an d6 cung dic tinh co déu thay doi theo. Truong hop hé co hé
s0 khuéch dai rat 16n thi d§ ctrng mong muon c6 thé dat gia tri toi da bang (tn, (hinh
3-17b).

Piéu chinh tw déng dung phan hdi Am toc d§ dong co:

Qua hinh 3-16, dé nang do ctng 1én (m ta c6 thé diéu chinh Eb bang cach dung mach
phan hoéi am tdc d§ dong co.

Wi}
0 kel =0
U, U =
4.3 BD
: S
U LI
a) b}

Hink 3-18: 8o d8 va ddc tink phan ket dm tdc 88 déng co

Duya vao phuong trinh déc tinh dién co Bo bién d6i - Dong co mot chiéu ta rat ra dugc
dong dién phan tng va thay vao (3-54) ta co:

1 kg-Hom

E,= 1_de(EbO_ z W)
Bm Bm -
E, = TEbo - (T = ). Kfomw (3-65)
E=E,k.w

Trong do: E>’b0 = (m.Eb0/( , k’t = ((m/(-1).k(dm .

Luat diéu chinh (3-65) duoc thuc hién bang phan hdi am téc do (hinh 3-18a), trong d6
tin hiéu toc do duogc lay trén may phat toc FT 1a may phat c6 dién ap ra ty 1€ vdi toc do
dong co: U( = kt.o.

. kpUg — RM/ Kz
(kg o

X (3-66)
_ (Hfom) (1+kpk/Kfmm)

B m R

Tu (3-66) co thé tinh duoc hé sé khuéch dai yéu cAu cua hé sao cho dic tinh co thép
nhat trong pham vi di€u chinh dat d§ ciing mong muon. Khi kb.kt ( ( thi ddc tinh co la
tuyét doi cung.
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Trong trudng hop khong ding may phat toc thi c¢6 thé dung cau toc do dé lay tin hidu
phan hoi toc do (trong do6 phan ing dong co 1a mot nhanh cau).

Phin hdi 4m dong dién c6 ngit:

Qua trinh 1am viéc ctia hé TDDTD thudng c6 yéu cau vé 6n dinh toc do trong ving bién
thién cho phép ciia momen va dong dién phan tng, khi dong dién va momen vuot qua
pham vi nay thi can phai han ché dong dién va mémen tranh cho dong co bi qua tai 16n,
gay ra su cd va hu hong dong co.

Mudn giam dong dién hoic moémen ngin mach ta phai giam do ciing dic tinh co. Tuy
nhién, dé ddm baoyéu cau 6n dinh toc d6 trong pham vi bién thién cho phép cua tai, ta
chi giam d6 cting khi dong dién hodc moémen vuot qua mdt ngudng nao do. Ngudng nay
duoc goi 1a “diém ngit ”. Twong tmg véi nd ta c¢6 “dong ngit ” Ing, “mémen ngit” Mng
va “tdc d6 ngit ” (ng. Thong thudng I*ng ( (1,5(2).

Vay, dac tinh co cua hé gém hai doan: doan lam viéc tir diém khong tai ly tuong dén
diém ngat (doan AB) va doan ngat tir diém ngat dén di€ém dung (doan BC) (xem hinh
3-19a).

Vi déc tinh nay rat dac trung cho cong nghé cua may xic nén nguodi ta goi no 1a “dac
tinh may xtc ”.

0 L Ly La

a)

Hink 3-1%: a) Pdc tink cor cda hé dung khdu han chédéng
hiSo dé ciia ké duing khdu phdn héi mgdtdong

Mubn tao ra doan dic tinh dc c6 do cimg mong mudn 13 (ng bat budc phai thay doi
thong so diéu chinh xdch sao cho toc d§ dong co gidm nhanh khi tai tdng 1€n trén gidi
han cho phép.

Nhu vay khi tai ting thi hé phai giam Eb cia bo bién doi.
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Ey=Eyp— (— )(kf®m) (-1,
P (3-67)

= Eh = Eb() - kng‘d.(] - Ing)

Dé thyc hién quy luat diéu chinh néy, ta ding mot khau phan hdi am dong dién c6 ngit
tac dong trén mirc ngudng Ing, so d6 nguyén 1y nhu hinh 3-19b. Dién 4p so sanh: Us =
Ing.Rdo, vay:

Eb = kb[Udat - Iu.Rdo + Us] = kb.Udadt - kb.Rdo.(Iu - Ing); (3-68)

So sanh véi (3-67) ta thay:

Eb0 =kb.Udét ; k’ng.d = kb.Rdo = kb.kng.d;

Poan BC:

(= CdkbUdat - Cd(kbkng.d + R)(I - Ing); (3-69)

Cau héi on tap

1. C6 nhitng chi tiéu chét lugng nao dung dé danh gia cac phuong phap diéu khién dong
co ? Néu dinh nghia va trinh bay y nghia cta tirng chi tiéu.

2. Phan tich ¥ nghia cua viéc diéu chinh téc d6 va diéu chinh dong dién (hoic momen),
néu yéu cau thuc té cua viéc diéu chinh tirng thong so6 ? Nhiing chi ti€u can dat dugc cia
viéc diéu chinh moi thong so6 1a gi ?

3. Tir biéu thirc ndo ta rut ra nhan xét chung vé cac phuong phap diéu khién dong co
dién mot chiéu va dong co dién khong dong bd ? Moi loai dong co c6 may phuong phap

diéu khién ? Nhitng phwong phap nao dugc xem 1a c6 hiéu qua ?

4. Nhitng phuong phap diéu khién nao ctia dong co dién mot chiéu co thé dung dé diéu
chinh toc d§ ? Nhiing phuong phap nao dung dé di€éu chinh mémen va dong di¢n ?

5. Hay danh gia cac chi tiéu chat lugng cta phuong phap diéu chinh toc dd dong co mot
chiéu bang cach thay doi dién ap phan tng.

6. Néu ung dung cua phuong phap diéu chinh téc d6 dong co mét chiéu kich tir doc lap
bang cach thay d6i dién tré phy phan tmg.

7. Néu wu, nhugc diém cta phuong phap diéu chinh toc do dong co dién mot chiéu bang
cach thay doi tur thong kich thich.
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8. Trinh bay cach dung ho dac tinh khéi dong cua dong co khong d@)ng bd roto day quén
khi dung céc cap dién tré phu ndi vao mach roto va cach xac dinh céc cap dién trg do.

9. Trinh bay nguyén 1y diéu chinh dong dién va momen (khéi dong) cua dong co khong
dong bo 1ong soc bang phuong phap thay doéi dién ap stato va phuong phap dung di¢n
tré phu stato.

10. Phuong phap diéu khién téc do dong co khong dong bo bang cach thay doi s6 doi
cuc c6 nhiing ing dung nao ?

11. Pac diém lam viéc ctia dong co khong dong bo khi dugc cung cp dién ap va tan sb
dinh muc, va khi thay doi tan s6 khéac véi dinh mic ? Tu thong cia dong co thay doi
nhu thé nao khi tan s6 nhé hon dinh murc va khi tan s6 16n hon dinh muc ?

12. C6 nhitng luat (nguyén 1y) diéu khién nao duoc ap dung khi diéu khién tan sb cua
dong co khong dong bd ? Mb ta ndi dung co ban cua cac luat didu khién do.

13. Uu, nhugc diém ctia phuong phap diéu khién tin sé ctia dong co khong dong bo ? Vi
sao no1 phuong phap nay cia dong co khong dong bd cé thé so sanh dugc véi phuong

phap diéu khién dién ap phan Gng ctia dong co mot chiéu kich tir doc lap ?

14. Nguoi ta thuong quan tim dén nhitng van dé khoi dong va diéu khién nao d6i véi
dong co dong bo ?

15. M6 ta mot qué trinh khéi dong hai giai doan ciia dong co dong bd thong dung.

16. Hay trinh bay nguyén 1y lam viéc ciia hé “Bo bién d6i - Pong co mét chiéu” co diéu
chinh toc do ty dong vong kin khi dung phan hoéi &m dién ap phan ung”.

17. Hay trinh bay nguyén 1y lam viéc ciia hé “Bo bién d6i - Pong co mot chiéu” c6 diéu
chinh téc d6 ty dong vong kin khi dung phan hoi duong dong dién.

18. Hay trinh bay nguyén Iy lam viéc ctia hé “B6 bién d6i - Pong co mot chiéu” co didu
chinh téc do tu dong vong kin khi dung phan hoi am téc d9, phan héi hon hop am dién

ap va duong dong dién phan ung.

19. Hay trinh bay hoat dong ctia so d6 nguyén 1y hé “Bo bién doi - Pong co mot chiéu”
c6 phan hoi am dong dién c6 ngat va cach tao ra dic tinh may xuc.
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Chuwong 4:

Dicu chinh toc do truyén dong dién Cac h¢ thong bo bién
doi - dong co

Hé bd bién doi - ddng co mot chidu:

Hé May phat - Pong co mét chiéu (F-D):

Trudc day, hé théng May phat - Pong co mot chiéu 1a mot hé truyén dong dién diéu
chinh tot nhat. Di€u chinh toc dong dong co rat linh hoat va thuan tién. Tuy nhién hé

thong dung nhiéu may dién quay nén cong kénh, khi 1am viéc gdy on, rung, nén doi hoi
phai c6 nén méng ving chic. So d6 nguyén Iy nhu hinh 4-1.

Hink 4-1: Didy chinh téc dg déng co DM, ding may phat

Coi mach tr may phat chua bao hoa, nén ta coé:
EF = Kf.gFr.0F = Kr.0f.C.IKF (4-1)

Trong d6: KF - hé s6 két cau cuia may phat,

C = ((F/(iKF - hé sb goc ctia dic tinh tir hoa.
Voi: iKF = UKF/rKF

Va: EF = KF.UKF

R =RuD + RuF

Phuong trinh dic tinh co khi diéu chinh toc d6 dung may phat:
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W= —E __R_
K wry? i
_ KpUgr (4-2)
Kfs &R’

Nhu vay, khi thay ddi UKF (hodc iKF) thi ta s€ dugc mot ho duong dac tinh co song
song nhau ¢ ca 4 géc phan tu (hinh 4-2).

& goc phan tu (I) va (III) cua toa do dic tinh co thi dong co 1am viée & ché d6 dong co
quay thuan va ché do dong co quay nguoc.

"‘,f ., PG
e )Ps e
C]:: E\H\\\mi Egy=0
&) n | =
+_‘t -— Uu — ‘M EI:::'%I
Lo H =0
B2 |
T YT
a) b)

Hink 4-2: a) So dé didy chinh tdc do hé F - D
h) Bdc tinh didw chink tdc dg hé F - D,

Dic tinh co him dong ning (EF = 0) di qua gdc toa d; Cac ving nam giira truc tung (()
va dac tinh co ham dong nang (EF = 0) 1a ché d0 ham tai sinh hay ché d0 may phat (( >
(0) cuia dong co;

Céc vung nam giira truc hoanh (M) va dic tinh co khi hdm dong ning (EF = 0) 1a ché 46
ham nguoc (((M) cua dong co.

Dic diém cua hé F - D 1a diéu chinh téc do rat linh hoat, dong co co thé tu dong chuyén
d6i qua cac ché d6 1am viéc khi thay doi toc dd hodc dao chiéu téc do. Vi du dong co
dang lam viéc tai diém A, khi dao chiéu kich tir may phat F (Mc = const) thi dong co
s& chuyén dan tir ché do dong co thuan (A) sang ham tai sinh, hdm nguoc, khoi dong
nguoc va s€ lam viéc xac 1ap & diém B (ché do ham tai sinh).

Khi diéu chinh EF thi s& thay ddi duogc tbe do dong co ( ( (cb; khi déo chiéu iktF thi dao
chiéu dugc EF va nhu vay dao chiéu duoc (.
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Néu két hop diéu chinh va dao chiéu tir thong ctia dong co thi s& diéu chinh va dao chiéu
duoc toc do cuia dong co ( ( (cb.

Nhu vay, két hop diéu chinh iktF va iktD thi s& diéu chinh dugc tde d6 dong co ( ( (cb
va ( ((cb (ca 2 vung toc do).

H¢ Chinh hru - Pong co mdt chiéu (CL-DM):
Khi ta ding cac bd chinh luu c6 diéu khién - hay 1a cac bd chinh luu dung thyristor dé
lam bo nguon mot chiéu cung cap cho phan img dong co di¢én mot chi€u, ta con goi la

he T-D.

So db nguyén ly:

Hink 4-3: Didu chinh tc d6 déng co DM, ding Chinh [y

Xét hé CL - PM khéng dio chiéu:
+ Ché dé dong lién tuc: Ed = Ed0.cos(

E jp-cosa R_+R 7
w = - .
Kfq ®m Kfq ®m
_ Egp.cosa R_+R

- _ Rk (43
R A

w= w'o — Dw
Trong do:
¢ 1a toc d6 khong tai gia tudng, vi luc do & vung dong dién gian doan, h¢ s€ c6 thém mot

lwong sut ap nén duong dic tinh diéu chinh dc hon, toc do khong tai Iy tuong thuc (0
s€ 16n hon toc d§ khong tai 1y tudng gia tuong (O (hinh 4-4).
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Woam Tivu
I:l.;',:,i n wd.-m. E'dl:l

mlui" O |
Id.ngIId.ltHx\\{x
1

it han &,
@) b)
Hink 4-4: a) Sor dé thay hé HET - D khéng dde chidy
h) Bdc tinh didy chinh tdc dg hé T - B

Vay, khi thay d6i goc diéu khién (= (0(() thi Ed thay d6i tir EA0 dén - EdO va ta s& duoc
mot ho dac tinh co song song nhau nam ¢ nira bén phai cua mat phang toa do [(, I] hodc
[(, M] néu chung ta chi cho mot bo chinh Iuu lam viéc ¢ ché dd chinh luu (hinh 4-4).

Ving dong dién gian doan bi gidi han bé1 mdt nira duong elip voi truc tung:

_ Edo.sina 2 P
Ly = XBA+2pﬁLuS(1‘mCOtgm) (4-5)

Trong d6: XBA - dién khang may bién ap.

Lu( - Pién cam tong mach phan tng.

fl - tan s6 ludi.

m - s pha chinh luu.

Trong vung dong dién gian doan ((’0 < (0):
Epp — DU,

v L
=0<o0<

Eyp.cos(a—p/m)— DU, a
= o>
Kfiom = m (4-6)

wo= {

Trong d6: E2m - bién d strc dién dong thir cAp may bién ap CL.
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Puong gioi han tdc d6 cuc dai:

E ;p.coso
do uS
Wehmax =~ kf  ~ Kf- Lapis (4-7)

Xét h¢ CL - PM c6 dio chiéu:

Mudn dao chiéu téc do dong co thi phai dung hai bd chinh luu dau song song nguoc -
chinh luu kép (hinh 4-3), nguyén tac diéu khién hai bd chinh Iuu la:

+ Khi cho bd CL1 1am viéc & ché d6 chinh luu thi CL2 chuén bj 1am viée & ché do
nghich luu, dong chinh luu chay theo chiéu duong, toc d§ dong co quay thuan.

+ Nguoc lai, khi cho bd CL2 1am viéc & ché d6 chinh luu thi CL1 chuan bi lam viéc &
ché do6 nghich luu, dong chinh luu chay theo chiéu am, tbc do dong co quay nguoc.

Dé khoi truyén ning luong tir bd CL nay qua bd CL kia vé luéi thi can thoa man diéu
kién:

[EdNL| = [Ed.cL| (4-8)

Pé diéu khién hai bo chinh luu lam viéc theo dung cac ché d6 yéu cau thi ¢6 thé ding
phuong phap di€u khién chung hoac di€u khién riéng.

* Phurong phdp diéu khién chung: tin hiéu diéu khién dwoc dwa vao ca 2 nhém van sao
cho thoa man (4-8). Péi véi phuong phap nay, cé thé xuat hién dong dién can bang chay
qua 2 bo chinh luu, khong qua tai, gy qua tai cho cac van va may bién 4p, cho nén can
han ché dong can bang, thuong dung cac cudn khang can bang CK dé han ché dong can
bang.

Trong phuong phéap diéu khién chung, khi phdi hop diéu khién kiéu tuyén tinh:

a] + a2 =m (4-9)

Khi d6, cac dic tinh co ctiia hé T - DM sé& gan gidng hé F - D (hinh 4-5a).

Khi phéi hop diéu khién kiéu phi tuyén (phdi hop khong hoan toan) thi s& ¢6 thém hé s6
phi tuyén (:

al +ax=m+?(4-10)

Goc ( phu thudc vao cac gia tri cua (1 va (2 mot cach phi tuyén.
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Luc nay cac dic tinh co ciia hé T - PM c¢6 doan phi tuyén ¢ ving gan tryc tung (hinh
4-5b).

Hink 4-5;. a) Didukhidn chung phii hop ki du ey én tink.
b) Didy kkién chung phit kop kide phi tuyén.

* Phwong phdp diéu khién riéng: tin hiéu diéu khién chi dwoc dua vao b CL dang lam
viéc ¢ ché d6 chinh luu, con bd CL kia (khong 1am viéc) khong co tin hiéu di€u khién
dua vao, cho nén khong c6 dong can bang.

Trong phuong phap diéu khién riéng ciing c6 phdi hop diéu khién kiéu tuyén tinh va phi
tuyén.

Pé thay d6i trang thai 1am viéc ctia cic bo CL thi phai dung thiét bi dic biét dé chuyén
céc tin hiéu diéu khién tir b CL nay sang bd CL kia. Boi vdy, khi diéu khién riéng, cac
dac tinh co ctia h¢ s€ bi gian doan ¢ tai truc tung. Nhu vay, khi thuc hién thay doi ché
d§) lam viéc cua hé s& kho khin hon va hé sé co tinh linh hoat kém hon khi diéu chinh
toc do.

Néu két hop diéu chinh va dao chiéu tir thong cua dong co thi s& didu chinh va déo chiéu
duoc toc do cuia dong co ( ( (cb.

Nhu vay, két hop diéu chinh iktF va iktD thi s& diéu chinh duoc tbc d6 dong co ( ( (cb
va ( ((cb (ca 2 vung toc do).

Hé Khuéch dai tir - Pong co mét chiéu (KPT - PM):

So db nguyén ly:
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Hink 4-6: 8o d8 Khudch dai vt - Déng co didn mét chidu

Dé diéu chinh tdc d6 dong co dung khuéch dai tir, ta thay doi dong diéu khién khuéch
dai tir (thay doi géce tir hoa (s) thi dién &p ra cta khuéch dai tir s€ thay doi va nhu vay sé
di€u chinh duogc toc d6 dong co:

_ Eger = DU, Rggr— Ry,
w= X & M (4-11)

Céc dic tinh co cuia hé KDT - DM gan giéng nhu cac dic tinh co ctia hé T - DM. Trong
vung dong dién lién tuc, ddc tinh co cimg hon vung dong dlen gian doan, va vung dong
dién gian doan ciing bi giéi han bai dudng elip bao quanh gdc toa do mit phang dic tinh
co.

Két hop diéu chinh dién 4p ra ciia khuéch dai tir va diéu chinh tir théng dong co ta ciing
di€u chinh dugc toc do dong co ca trén va dudi toc do co ban.

Mudn déo chiéu tbc do dong co ciing phai dung hai khuéch dai tir méc song song nguoc
(khuéch dai tur kép).

Hé¢ Biam dién ap - Pong co mot chidu (PAX - PM):

So d6 nguyén ly:
'pAX | BDK|
S :
L1 i Ut
J_—_'_ T, i Ll Urm —
|

Hink 4.7 Didu chinh téc d6 déng co DM, ding b Bidm DA
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So d6 hinh 4-7 gi6i thiéu mot so d6 don gian ctia hé¢ DAX - DM dung khoa déng/cat
bang thyristor. Trong d6, bd nguén mot chiéu 13 bo chinh luu cau diot ba pha CL, téo ra
dién 4p Ud tuong d6i bang phang, gitp cho viéc duy tri ché do dong dién lién tuc duoc
dé dang. Piéu khién thyristor T1 mo/khda bang xung mo ciia bo diéu khién BDK, ta s&
duoc dién &p ra ciia bo bam ndi tiép Ub dat vao phén ung cua dong co PM, tuong ung
s& ¢6 toe do 2.

Trong ché d6 dong di¢n lién tuc, cac dai lugng trong hé duoc tinh todn theo gia tri trung
binh:

bién &p hodc s.d.d. trung binh cia b BAX:

Bb=Utb =7 - Us=yUs (4-12)

Trong d6:G - 1a ty s6 chu ky bam,

Vi Tx va fx 1a chu ky xung va tan s xung ctia bd BDK.
Dong dién trung binh mach phan tng sé la:

Iu = Itb =G (4-13)

Phuong trinh dac tinh co-dién va dac tinh co cua hé PAX - DM c6 dang:

yU R,
® = oo — 221, (4-14)
Va: & (4-15)

Dic tinh co theo phuong trinh (4-15) ¢ ving dong dién lién tuc 1a nhitng dudng thang
song song nhau nhu hinh 4-8, trong do6 toc 4o khong tai 1y tudng phu thudc vao ti so6 chu
ky : 70 =yUg/K®.
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Hink 4-8: Pdc tink co cia hé DAX - DM

Xung diéu khién cac thyristor T1 va T2 dugc tao ra nho b BDK véi tan sb xung fx =
1/Tx. Khi thay d6i chu ky xung Tx hay tan s6 xung fX, ta s& lam thay d6i thoi gian ma/
khoa ctia T1 va T2, tir d6 thay d6i duoc dién ap Ub va Uu, dan dén diéu chinh duoc toc
do dong co ?.

Hé bd bién doi - ddng co khong dong bo:

Cac phwong phap diéu chinh toc d9 dong co PK:

bong co DK, dugc st dung rong rdi trong thyc té. Uu diém ndi bat cta no 13: cdu tao
don gian, lam Vlec tin cdy, von dau tu it, gia thanh ha, trong lugng, kich thudc nhé hon
khi dung cong suat dinh mirc so voi dong co mot chiéu.

Str dung truc tiép ludi dién xoay chiéu 3 pha...

Tuy nhién, viéc diéu chinh téc do va khdng ché cic qua trinh qua do kho khan hon, cac
dong co BK 16ng s6c cd cac chi ti€u khdi dong xau, (dong khdi dong 16n, momen khoi
dong nho).

Trong thoi gian gan day, do phat trién cong nghiép ché tao ban dan cong sudt va ky thuat
dién tin hoc, dong co DK mdi dugc khai thac cac wu di€m cua ching. N6 trd thanh hé

truyén dong canh tranh c6 hi€u qua so véi h¢é Thyristor - Pong co dién mdt chiéu.

Qua phuong trinh dac tinh co cua dong co BK:

2M h([+ asth)

M= o (4-16)
th + e +2asy,
Trong do:
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g,

Va: ¢ (4-18)

_ Ry
g,
Qua biéu thirc (4-16), (4-17), (4-18), (4-19) ta thiy rang khi dung cac bo bién d6i: xung
dién tré mach roto, di€u ap xoay chi€u stato, bién tan mach stato, thi sé thay doi dwoc

sth, Mth va s& diéu chinh duoc tdc d6 cua dong co DK.

Phuwong phap xung dién tré mach roto:

Y Ry
"“_"k“_“_nul_BMRg
5K -
FY En t
Brl o I P R R O I
] [ 12k
Id — 4 R-D t
L Eg ] F F
L1 R D IR I R A
T LR
_:c h_I_E 1t®‘__tr t
Lt 1T D.: ‘tck:T
_f'Y"\—k:]_
a) B)
o F 3 mdl
i =1 a0 p=1
| |
p=0 M

Hink 4-%: a, b)Sa dé va ddc Hink didu chinh bdng xung R, dic DK
c,d) Cac ddc tink co didy chinh xung dién e réto DK
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Trén hinh 4-9 trinh bay nguyén 1y diéu chinh tron dién tré mach réto bang phuong phap
xung. Pién ap ur dugc diéu chinh boi cau chinh lu di6ét CL, qua dién khang loc L, cép
vao mach diéu chinh gom dién tr& Ro ndi song song v6i khéa ban dan T1.

Khoéa T1 duoc diéu khién dong ngét mot cach chu ki. Hoat dong ctia khoa T1 tuong tu
nhu mach diéu chinh xung 4p mét chiéu. Khi khoa Tl dong dién tré Ro bi ngdn mach
(bi loai ra khéi mach) dong réto tang 1én, kh1 T1 ngit, dién tré Ro duoc dua vao mach,
dong roto giam xudng. Vi chu ki dong-ngit nhit dinh (T = const), ta s& c6 mot gia tr1
dién tré twong duong (Rtd) trong mach réto. Hinh 4-9b: thoi gian dong td =T - tn , néu
diéu chinh tron ty sé chu ki ? = (td/T), thi ta s& diéu chinh tron duoc gia tri gid trj dién
tr¢ trong mach roto:

Rtd = (1-?).Ro (4-20)

Pién tré Rtd trong mach mot chiéu duoc tinh doi vé mach xoay chiéu 3 pha & roto theo
qui tac bao toan cong suat. Ton hao trong mach roto ndi theo so d6 hinh 3-9a la:

AP =I(2R, + R,z (4-21)

Va hao ton khi mach roto ndi theo so dd hinh 3-6a la:
AP = 313(R, + Ryp) (4-22)

Co s& dé tinh d6i 1a ton hao cong suat nh nhau, nén:
L{2R, + Ryy) = 313(R, + Ryp) (4-23)

Véi so dd chinh luu cdu 3 pha thi:G, nén:

Rg (- y)R

Ryr=—" (4-24)

Khi d3 c6 dién tré tinh doi sé d& dang dung duoc cac dic tinh co theo phuong phap
thong thuong, ho cac dic tinh co nay s€ quét kin phan mat phang gidi han boi dac tinh
co ty nhién va dic tinh co c6 di¢n tr¢ phu R2f = Ro/2 nhu hinh 4-9c.

bé mo rong pham vi di€u chinh mémen thi c6 thé mac noi tiep dién tré Ro vdi mét tu

dién co dién dung du 16n (hinh 4-9d). Viéc xay dung cac mach phan hdi diéu chinh toc
do va dong dién réto dugc tien hanh tuong ty hé diéu chinh dién ap.
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Pic¢u chinh toc d0 PK bing b diéu ap xoay chiéu stato (us):

Moémen dong co DK ti 1& véi binh phuong dién ap stato, nén cé thé diéu chinh momen
va toc do dong co DK bang cach thay doi dién ap stato va giit tan s6 khong doi nho bd
bién doi dién ap xoay chiéu (DAXC) nhu hinh 4-10:

=t § f T, Ugg, Ry = 0
1 /9 dRGH, Uy, Ry ? 0

BAX

Hink 4-10: a) 8o dd didy chink téc d dic DK bdng béu,_,..
by Céc ddc tink didu chink bdng bd u,,,,, dc DK

Néu coi bd PAXC 1a ngudn li tuong (Zb = 0), khi ub ? udm thi momen t&i han Mth.u ti
1€ v61 binh phuong dién &p, con sth.u = const:

_ up 2 _ 2
My, = M,h.gh(—) = M.}

uy
Sthu = Sipgn = CONSt (4-25)

}

Pé cai thién dang dic tinh diéu chinh va giam bt mirc phat nong cua dong co, ngudi ta
mac thém dién tr¢ R2f (hinh 4-10). Khi d6, néu dién 4p dat vao stato 1a dinh murc (ub =
ul) thi ta dugc dac tinh mém hon déc tinh ty nhién, goi 1a dac tinh gidi han.

RO rang 12:G; Mth.gh = Mth (4-26)

Trong do: Mth.gh, sth.gh 1a moémen va hé sb trugt t6i han cua dic tinh gi61 han (d/tGH).

Mth, sth 1a mémen va hé sd truot téi han cua dic tinh ty nhién.
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Duya vao dac tinh gidi han Mgh(s), va néu ? = const, ta suy ra dac tinh diéu chinh ung
véi gié tri ub cho trude nho quan hé:

2 M,
Mu = ub;Mu = Mgh (4_27)

Dic tinh diéu chinh trong trudng hop nay nhu hinh 4-10b.

Phong phap diéu chinh dién ap chi thich hop véi truyén dong ma momen | tai la ham tang
theo téc dd nhu: may bom, quat gid, ... C6 thé dung may bién 4p ty ngiu, dién khang,
hodc bo bién d6i ban dan 1am bd BAXC cho dong co BK.

Céac b bien doi tan so - di€n ap:

Thong thudng khi diéu chlnh tdc d6 bang cach thay ddi tan sd, ngudi ta két hop thay d6i
dién ap stato sao cho hé sd qué tai mémen ctia dong co ? = const, phu thudc cac loai phu
tai khac nhau ta di x4c dinh dugc quan hé gitra su thay doi dién ap va tan sé theo cong
thtrc:

¢; (voiq=-1,0,1,2) (4-28)
Hay: ¢ ;(v61q=-1,0, 1, 2) (4-29)

Hinh 4-11 ¢6 cac khdi chirc nang: nguon xoay chiéu ¢6 ul.dm, f1.dm qua bo chinh luu
(CL) blen d6i thanh dién 4p mot ch1eu Ud cap cho bo bién tan: Bo nghich luu ap ba pha
(NL) gbm 6 thyristor (T1T6) va ciu chinh luu ngugc (CLng) gdm (D1D6) dé hoan tra
nang luong phan khang. Dién ap dau ra ctia bo BT (ul) c6 dang “sin chit nhat” va tan s6
1a f1, dat 1én stato dong co BK can diéu chinh toc dd ?.

Mudn diéu chinh tan sb f1 dat vao stato dé diéu chinh toc d6 dong co PK, thi thay ddi

dién ap diéu khién Udk.f ctia bo bién tan 4p. Con mudn diéu chinh dién ap ul dit vao
stato theo qui luat (4-29), thi thay do6i dién ap di€u khién Udk.u ctia bd chinh luu.
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Hink 4-11: 50 d4 nguyénly bd bidn tin ngudn dp

* Cac dac diem cua viéc diéu chinh tan so:

Diéu chinh tdc d6 dong co PK bang cach bién ddi dién ap va tan sd trén dau ndi stato 1a
mot trong nhiing phuong phap dugc chil y va c6 nhiéu trién vong.

Bang phuong phap diéu chinh niy, ta nhan duoc nhiing dic tinh co ing. Khi d6 ton that
cong suat khong lon. Thuc vy, tir biéu thuec:

?7P2dién = M?os (4-30)

Ta thay, néu coi dong co 1am viéc trén doan dong thang cta dic tinh co khi diéu chinh
tan s6 thi s co tri s6 nho, nén ?P2dién ciing nho. Khi s dung cac bd bién tan thich hop, ta
c6 thé diéu chinh doc tdc dd v&i do tron tuy y.

Quan trong hon nira 1a cac u diém trén déu doc thé hién ca véi khi diéu chinh dong co
khong dong bd 1ong soc 1a loai dong co don gian, chac chan va ré tién.

Nhuoc diém chi yéu cua cac hé thong truyén dong dién nay 1a hién nay bo bién tan con
tuong di phirc tap va dit tién. Vi vay dd han ché pham vi tng dung cta truyén dong
dién c6 diéu khién tan sd. Nhung nhitng vu diém cua chung van 1a co bén Néu tao ra
dugc nhung bo blen tan v6i muc do phuc tap va gia thanh vira phai, thi truyén dong dlen
diéu khién tan sé dung dong co DK 10ng séc s& dugc tng dung rong rii trong san xudt
va sinh hoat.

Piéu chinh téc dd dong co PK bing cac so dd noi ting:

So do noi tang dién co:

So dd nguyén 1y :
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Hink 4-12: 5o d4 nguyénly ké didu chink ng dién cor

Trong so dd hinh 4-12, dong co BK duogc diéu chinh toc d6. S.d.d. E2 dugc chinh luu
thanh s.d.d. mot chiéu E2dc6 biéu thiic:

E2d = Ku.E2 = Ku.E2nm.s (4-31)

Trong do:

Ku = 2,34 - hé s6 cua chinh luu ciu ba pha.

E2nm - s.d.d. ngin mach réto (gia tri pha).

S.d.d. nay dugc ndi vao phan Gmg cuia mot dong co dién mot chidu DMdl dong vai tro
thiét bi bien do1 (TBBD) nhu hinh 4-12. Dong co nay s€ nhan nang lugng truot tr bo
chinh luu dud6i dang dién nang mot chi€u, va bién doi thanh co nang trén truc. Truc cua
n6 dugc no1 dugce noi chung véi truc dong co PK, do dé nd truyén phan nang luong
truot ve truc dong co cia may san xuat. S.d.d. phan ting cia PMdI nhu da biét, n6 phu
thudc vao toc do va tir thong cua no:

Ebd = K?? = K.a.lkt.? (4-32)

Trong do, tir thong phu thudc dong kich tur:

d =a.lkt

Dong dién phan tng cua dong co Id = Iu ty 18 v6i dong dién réto 12 va duoc xac dinh
theo céc s.d.d. trong mach:

1= Kl =27 (4-33)
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Trong d6: R? - dién tré tong trong mach CL - PMdI :
R?=RCL + Rbd

Gia st dong co dang lam vi¢c tai mot diém xac 1ap nao do voi tde d6 2, d6 truot s va
dong dién 12 xac 1ap, néu ta thay d6i dong kich tir cia PMdl , s.d.d. Ebd cua n6 sé& thay
d6i (xem biéu thirc 4-29), dong dién 12 thay doi theo biéu thic (4-33), do d6 mémen
dong co thay ddi, va hé sé chuyén sang lam vi¢c & mot diém xac lap méi voi tde do lam
viéc khac. D6 1a nguyén tic diéu chinh téc d6 trong tang dién co.

So dé noi ting dién:

So dd nguyén 1y :
My SX
BaA
*IQ Uﬂ'hn.
A E
[ — E
D P
L B (B NL
== oo L
i e

Hink 4-13: S dd nguyén iy hé didu chinh ding didn

Hinh 4-13 gidi thiéu mot so dd nguyén 1y hé diéu chinh ndi ting dién. Trong nay, nang
lu’O’ng trugt trong mach réto ctia dong co bK (dugc biéu thi boi cac thong sb s.d.d. xoay
chiéu E2, dong xoay chiéu I2 va tan sé mach roto f2 = fl.s) cling duoc chinh lwu thanh
dang mot chiéu (voi cac théng sd E2d , Id) nho cau diot CL 1di duoc truyén vao bo
nghich luu NL (véi chirc ning 1a thiét bi bién doi trong hinh 4-12). Véi bo nghich luu
nay, viéc chuyén mach céc thyristor dugc thuc hién nhd dién ap lu’oi (ul), do do6 nang
lu’O’ng treot dang mot chidu s& duoc bién doi thanh xoay chleu c6 tan s cua dién ap ludi,
cudi cung qua may bién ap BA, ning luong truot dugc tra vé ludi dién.

Trong so d6 ndi ting dién hinh 4-13, dong dién réto 12 cta dong co PK hodc dong dién
trong mach moét chiéu Id cling dugc xac dinh theo biéu thuc (4-33), trong do Ebd la

s.d.d. cia bd nghich luu c6 dang:

Trong do: ? 1a goc mo cua céc thyristor (? > 7/2)
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?=7-71a goc m¢ cham cua thyristor ¢ trang thai nghich luu.

Udo 1a dién ap 16n nhét cua bo nghich lwu véi trudng hop ? = 0; Ud0 = 2,34U2ba . Vi
U2ba la dién &p pha thir cap may bién ap BA.

Tir céc biéu thirc (4-33) va (4-34) ta thiy, khi thay d6i goc mé ? cua cac van trong bd
nghich luu (tir 2/2 dén ? ?) twong Gng v6i su thay doi cua s.d.d. nghich luu Ebd (tir 0 dén
? UdO0), thi dong dién Id va 12 s& thay ddi, nher 36 moémen va tde d6 cua dong co s€ dugc
diéu chinh.

Cau héi 6n tap

1. Lam thé nao dé thay doi va déo chiéu duoc tdc d6 dong co trong phuong phéap diéu
chinh dung h¢ thong “M4ay phat - Pong co dién mdt chiéu” ?

2. Lam thé nao dé thay d6i duoc dién ap chinh luu ? Pic diém cta phuong phéap diéu
chinh toc do dung hé “Chinh luu - Pong co dién mot chiéu khong dao chiéu” ? Cac
phuong phap diéu khién cac bo chinh luu trong hé truyén dong T - B ¢6 dao chiéu ?
Cach phdi hop goc diéu khién trong cac phuong phap diéu khién cac b chinh luu ?

3. Lam thé nao dé thay doi téc d6 dong co trong phuong phéap diéu chinh dung hé théng
“Bam di¢n ap - Pong co dién mot chiéu” ?

4. Phan tich phuong phap diéu chinh tdc d6 dong co khong dong bd bang cach dung bo
bam dién tré mach réto ? So sanh chi ti€u chat lugng véi phuong phap di€u chinh toc
do dong co DK bang cach dung cac cap dién trd phu mach roto ?

5. Phan tich phuong phap diéu chinh téc d6 dong co DK bing cach thay d6i tan sé dong
dién stato (hé :BT - BDK) ? Tai sao khi thay doi tan s6 nguoi ta thuong két hop di€u chinh

dién ap stato ?

5. Phan tich cac phwong phéap diéu chinh téc d6 dong co PK bang cac hé “ndi tang dién
co” va “ndi tang dién” ? Uu, nhugc diém cua cac phuong phap do ?
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Chuwong 5:
Qua trinh qua P truyén dong dién
Khai niém chung

+ Qua trinh qua do truyén dong dién (QTQD TPD) 1a qua trinh 1am viéc cta hé thong
TDD khi chuyén tir trang thai xac 1ap nay sang trang thai xac lap khac, khi do cac dai
luong dac trung cho hé thong THD (I, M, (, ...) déu thay doi theo thoi gian.

+ Duya vao cac dac tinh I(t), M(t), ((t), n(t) . ta s& xac dinh duoc thoi gian va tinh chit
dién bién cia QTQD twong tmg v6i ché do cong nghé cua may, tor d6 danh gia duoc
momen cho phép, gia téc dong dién trong QTQD, ciing nhu biét dugc mirc d6 qua tai
cua dong co, va tir d6 ma chon cong suét dong co va cac khi cu, thiét bi diéu khién cho
phu hop.

+ Nguyén nhan c¢6 QTQP c6 thé 1a:

Nguyén nhan khdch quan: do tac déng ngdu nhién (nhiéu loan) nhu: mua, bao, sét danh,
nhiét do thay doi, dién ap, tan so6 ludi thay doi, phu tai thay doi bat thuong ...

Nguyén nhdn chii quan: do con nguoi diéu khién hodc tdc dong diéu khién cac ché do
1am viéc khac nhau cta hé théng TDD theo yéu cdu cong nghé nhu: thay doi toc do,
khéi dong, ham, dao chiéu ..., vi céc phﬁn ttr, cac thiét bi c6 quan tinh co va quan tinh
dién tir nén c6 QTQD.

+ Hé théng TDD c6 cac phan tir dién + co nén ludn ludn ton tai cac phan tir tich luy
nang lugng, do d6 ma c6 quan tinh.

Quédn tinh dién tir: déic trung béi hang sé thoi gian dién tTdt =G, do cdc phan tir tich
luy nang lwong dién tir nhu dién cam L, tu dién C.

Qudn tinh co: ddc trung boi hang s6 thoi gian co Te L, do cac khau tich luy dong ning
nhu mémen quan tinh J va khoéi lugng quén tinh m (( 1a d§ cimg déc tinh co).

Qudn tinh nhiét: dwoc ddc trung boi hang sé thoi gian nhiétTn =G, do cdc phan tir tich
luy nhiét nang nhw nhiét dung ... (C 1a nhiét dung, A 1a hé so toa nhiét).

Thudng Tn rat 16n nén ta bé qua khi xét QTQD, vi QTQD c6 thé di két thiic rdi ma qua
trinh thay d6i nhiét van con, cho nén coi nhu khong anh huéng dén QTQP dang xét.
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Tdt c6 thé xét dén khi dién cam L 16n, lac d6 quan tinh dién tir twong duong véi quan
tinh co.

Con khi Tdt << Tc thi bo qua quan tinh dién tur.
Tc ludn ludn xét dén, vi cac phan tir thudng c6 J, m tuong dbi 1on.

+ Khao sat QTQD s& xay dung dugc cac quan hé cua cac dai lugng co, dién (n, (, [ M
...) theo thoi gian (t). Tt d6 tinh duoc thoi gian QTQD.

Nhu vay s& danh gia duoc nang suit may va néu can thiét thi tim bién phap giam thoi
gian qua dg dé tang nang suat may.

Hoadc tir d6 tinh duoc cac gia tde, luc dién dong va s€ han ché khong cho vuot qua tri sb
cho phép.

Pong thoi sé tinh duoc sy phat nong cia dong co theo dong xac 1ap va dong qua do, tir
do6 tim bién phédp khac phuc va chon cong suat dong co cho phu hop.

Sau day s& khao sat mot sd qua trlnh qua do (QTQD) thudng xay ra trong hé théng
truyén dong dién (TDD) va chu yéu xét dén hang sd Tc va Tdt.

Qua trinh qua d$ co hoc khi ngudn = const va Mdéng(() 1a tuyén tinh:
Phuong trinh tong quat:

+ Khao sat QTQD khi chi xét dén quan tinh co ((Tc) bo qua quan tinh dién trGTdt - goi
tat 1a QTQD co hoc.

+ Khao sat QTQD co hoc vé6i diu kién dién ap ngudn 1a héng s6 (Unguén = const),
momen dong Mdong(() tuyén tinh 13 truong hop don gian nhét, c6 thé coi hé thudc loai
mau co hoc don khéi, tuy nhién lai rdt hay gdp, vi né ding véi cac dang dic tinh co
M((), Mc(() 1a tuyén tinh (hinh 5-1a), ciling ¢ the ap dung cho cac dong co co6 M(() l1a
phi tuyén, nhung trong pham vi xét th1 M(() gan tuyén tinh (hinh 5-1b), hodc M(() va
Mc(() 13 phi tuyén ca nhung c6 dang gan giéng nhau, nhu vay ciing c6 thé c6 Mdong(()
gan tuyén tinh (hinh 5-1c).
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Hink 5-1: Cdc dang c6 My, [d tyén tink

+ Céc gia thuyét cho trudc:

M(() va Mc(() 1a tuyén tinh, vay Mdg(() s& 1a tuyén tinh; J = const; Ung = const; vi du
nhu hinh 5-1a, b; theo d6, QTQP dugc mo ta bdi hé phuong trinh:

M, =MWM-M :Id—m—J
ol - dt
M=M, -po
M =M_+pw P
- a’M_MH—MII
d @,
dM_ M, -M_
" do @y,
(5-1)
Rt ra:

(Mn-ﬂw)-(Mco-ﬁcw)=J%V

MniMcoz J daw
BB B+bB. dt

+w

Ta co:
dw _
T, g +w=wy(5-2)

Trong do:
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Hang s6 thoi gian co hoc:G (sec); (5-3)

Téc d6 xac 1ap: G (rad/sec); (5-4)

Néu dit:

Mo=Mn-Mco;

(dg=(+(c;

Thi: Mdg = Mo - (dg ; (dg=Mo / (x1;

Va: Tc =J/(dg ; (5-3a)

(xI=Mo/ (dg ; (5-4a)

Nghiém phuong trinh khong thuan nhat (5-2) 1a:
o = wxl + ce” e (5-5)

Theo diéu kién ban dau: ( = (bd khi t =0, do do:
c =(bd - (xI

Vay ta co:

() = (x1+ ((bd - (xD)I (5-6)

Theo gia thiét: M ( ( nén:

M = MxI +(Mbd - MxD)I (5-7)

Tc 13 hing s thoi gian co hoc, né dic trung cho nhip d6 bién thién cia mémen va toc
do dong co trong QTQD.

C6 thé coi Tc 1a thoi gian ting toc ctia dong co tir trang thai ding im dén téc d6 xac 1ap
néu Mdg.bd = const trong QTQD.

Véi gia thiét trén thi (5-6) va (5-7) ¢ tinh chat van nang. Chung dung véi cac QTQP
khéac nhau (khoi dong, ham, thay doéi toc dg, ddo chiéu ...) khi M(() va Mc(() 1a tuyén
tinh.

Tuy truong hop cu thé ma thay cac gia tri twong tmg cta cac dai luong (bd, (x1, Mbd,
Mxl, va Tc vao (5-6) va (5-7).
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Vi du néu Mc(() = const thi (c = 0, do do:

_J _ +Dw
T. =% = Joaf
M, - M, M,
Wy = B =W, — 7 (5-8)
}

Céc phuong trinh (5-6), (5-7) cho thay: ((t) va M(t) c6 dang ham mii. Pac diém ctia ham
mil 1a dao ham cua no6 theo thoi gian s€ giam don di€u, nghia 1a dM/dt va d(/dt ctr sau
mdt khoang thoi gian t = Tc thi chiing giam di e (2,718 lan:

t+Tc t

M(t+T,) wt+T,) R
c=2 (59

= =e c

M(z) v'v(l)

Tai thoi di€ém ban dau, cac dao ham c6 gia tri cuc dai:

M(0) = My ;chd

e, = w(0) = W)‘%Mbd (5-10)

c

}

Vi (oTc = ((x] - (bd) nén dudng tiép tuyén véi ((t) tai thoi diém ban dau sé& cit duong
thang (= (x] = const & diém cach truc tung mot khoang ding bang Tc (hinh 5-3).

13,5% |5%
195%

100 %
M

R, _mj%
l X

g = 0 >
M7t t=T, 2T, 3T, t

Hink 5-3: Ddc tink QTQP khi @, = 0va M,, = M,

Khi (bd = 0 thi:
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o = ox(l - VT

Tc 1 khoang thoi gian can thiét dé téc do ting tir:
(bd =0 1én dén (= 0,632(xl

(=0,632(x1 1én dén (= 0,85(xl

(=0,85(x] 1én dén (= 0,95(xl

Va M(t) ciing dién bién tuong tir ((t).

Vé 1y thuyét thi tqd = (, nhung thyc té thi tqd ( 3Tc (xem nhu két thuc QTQD, vi sai s6
5% c6 thé chap nhan).

Khi giai phuong trinh (5-6) hodc (5-7) ¢ thé c6 nghiém lam cho QTQD 14 6n dinh hoic
khong 6n dinh, khong dao dong hodc dao dong:

bt

mxl .....................................

&d.quan tinh &d.dao déng khong &4, dd.
"t t t
Hink 5-4: Cide QT0D dn dink, khéng dn dink, dao ding ..

Céac phuong trinh trén chi dung khi M((), Mc(() 1a lién tuc, néu M((), Mc(() khong lién
tuc thi QT QD phai tinh riéng cho ting doan lién tuc mét. Sau diémt dot bién ctia mémen,
ta phai thay cac gia tri mdéi cia (bd, (x1, Mbd, Mxl va Tc vao cac biéu thic (5-6), (5-7).
*C6 thé tng dung: Mdong(() 1a tuyén tinh d6i voi:

+ Pong co DMdI, PKdq khi thay d6i phu tai vi Mc ( (.

+ Dong co DMdl, BMnt, DK khi ham: Mc = const, Mc ( (.

+ Dong co DKls khi khai dong truc tiép véi phu tai kiéu quat gié Mc ( (2.
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Qua trinh qua d¢ co hoc khi khéi dong:

Xét QTODP co hoc khi khéi dong véi M(() tuyén tinh, Mc(() = const:

mh
CKT .
oo 2% qe %eRET
+ .o d™. @ ®
M=
Ra Ry ! b &
@
a)
M, a
P(\ 0 M,M, M M
“’;_;-_- =T
IR e
L N Y B
h)
: : IS'J
e B ‘\
: : : " Rg 1T 11
I N B he!| 1o
Do g Fan
0 MM M M

Hink 5-3: Cdc s dd, ddc tink kheéi déng cia DM, DM, DK

bé don gian, ta xét QTQD khi khdi dong 2 cép dién tré phu mach roto cua dong co dién
mot chi€u kich tir dgc 1ap (hinh 5-5a) khi kho1 dong m = 2 cap: s€ co 3 giai doan QTOP
khoi dong:
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fm, il
Il
e TR L et
“ MRS \\n\n 1‘\\{ l'i k H"‘w(t)
it B G 3 /\h_ —— [t}
© 4
L|# L
H a T Tea Tea
O MM, M, M T Lot t
El}l ) tq|1=t:m ' b:l

Hink 5 -a; Cac dac tinh khét déngvéim= 2

* Giai doagn 1: dogn (ab) ( dac tinh (:
Trén do: Ruf = Rufl + Ruf2 ( R1 = Ru + Rufl + Ruf2

Theo dic tinh (1 (G (

—L_ J — I (KF)Z .
Ter = o7 = o = Ty Ry (€0 (5-112)

&P’
Diéu kién ban dau: diém (a):
(bdl =0 ; Mbdl =M1 ;
Piéu kién xac lap:
(xI11 = xéc dinh theo dic tinh co ; Mxll = Mc ;

Theo céac diéu kién trén va phuong trinh (5-6), (5-7) ta c6 phuong trinh QTQP trong
giai doan 1 nay:

w=wg.(1 — e ety (5-12a)

M=M,+ (M, — M,).e "1 (5-13a)

Khi (= (1 : tinh theo (5-13a) khi t =t1 ; M = M2 thi chuyén sang giai doan 2:
* Giai doan 2: doan (bcd) (dac tinh (:

Trén d6: Ruf = Ruf2 ( R2 = Ru + Ruf2

Theo dic tinh (1 (G (
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2
- J __J _ 5 (KF) .
T,= Bl =k —J(Ru+Ruﬂ)(sec), (5-11b)

(KFY?
Diéu kién ban dau: diém (c):
(bd2 = (1 ; Mbd2 =M1 ;
Diéu kién xac lap:
(xI12 = xac dinh theo dac tinh co ; MxI12 = Mc ;

Theo cac diéu kién trén va phuong trinh (5-6), (5-7) ta c6 phuong trinh QTQP trong
giai doan 2 nay:

W =W+ (W —wp)e ) (5-12b)

M=M.+ (M, — M,).e "2 (5-13b)

Khi (= (2 : tinh theo (5-13b) khi t = t2 ; M = M2 thi chuyén sang giai doan 3:
* Giai doagn 3: doan (deXL) ( dac tinh TN:

Trén d6: Ruf= 0 ( R3 = Ru = Ru(

Theo dic tinh TN: G (

2
__J __J _ KF) .
Te5= Bl R, YR, (sec); (5-11c)
(KF)?

Diéu kién ban dau: diém (e):
(bd3 = (2 ; Mbd3 = M1 ;
Piéu kién xac lap:

Ox13 = Ox1 ; Mx13 = Mc ;

Theo cac diéu kién trén va phuong trinh (5-6), (5-7) ta c6 phuong trinh QTQPD trong
giai doan 3 nay:

w=wy+ (W, — wy)e Te3) (5-12¢)

M=M,+ (M, —M,).e "Te3(5-13¢)
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Khi ( ((x] ; M ( Mc xem nhu két thuc QTQD khai dong.

Dua vao cac phuong trinh QTQD cua ((t)i; M(t)i trong 3 giai doan ta v€ dugc dac tinh
((t); M(t) khi khoi dong voi m = 2 nhu hinh 5-6.

Tinh thoi gian khoi dong:
Tinh: tkd =tqd =t1 +t2 + (3

C6 m cép khoi dong s& c¢6 (m + 1) giai doan QTQD khi khoi dong, tir phupung trinh
M(t) ta tinh duoc:

M -M,
ti = Tci'lan — Mc (5—14)

Vay: ¢ (5-15)
* Xay dung I(t):
+ Déi véi DMdl: G; (5-16) ( twong tur M(t).

+ DPéi véi PKdq: tir M(t), dic tinh M((), I((), tinh duogc ti twong tng Mi, suy ra li(Mi),
va cudi cung ta co li(t1) va ve I(t).
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Qua trinh qua d¢ co hoc khi ham:

Xeét QTQOD co hoc khi ham nguoc:

+ CKT - 0y

\{d ha
e e

MM | M M
Hinh 5.7 Cdac ser dé, ddc tinh hdm nguge cita DM, DM, DK

Ham nguoc, dbi voi dong co dién mot chiéu (PM) thi thay dbi cuc tinh dién ap phan
ung, con dong co khong dong b6 3 pha (PK) thi thay doi thtr tu pha dién ap stato, vi
dong ham ban dau 16n nén can phai thém dién tré phy (Ruf, R2f) dé han ché dong ham
khong dugc vuot qua dong cho phép (Th.bd ( Icp).

Ciing nhu khi tinh toan qua trinh khoi dong, dbi v6i qua trinh ham thi cac dic tinh co
phi tuyén nhu DMnt hay DKdq cling dugc thay thé bang doan da tinh tuyén tinh hoa tur
-M1 dén -M2 nhu hinh 4-8a. Phuong trinh cua mot doan thang ay c6 dang:

(=-(bdl (5-17)
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Hink 5 -8 Ddc tink co (a) va qua d§ khi hidm nguge [B)

Momen hiam ban dau ¢ gia tri cuc dai: Mh.bd = - M1 ( Mcp (M1 ( 2,5Mdm). Khi biét
gia tri dong dién cho phép, ta c6 thé xac dinh dugc dién tro phu thém vao dé han ché
dong ham ban dau:

Ruf =G- Ru (5-18)

Trong d6: Ebd 13 s.d.d ban dau cia dong co khi ham.

Dbi voi DM, tai thoi diém ban dau qua trinh ham, s.d.d E van giit nguyén gia tri trudc
do:

Ebd =U - Ic.Ru (5-19a)

Dbi véi PMnt, tai thoi diém ban dau qué trinh hdm, dong dién phan tng va tir thong
thay do61 dong thoi, luc do:

Ebd = K((Icp).(bd (5-19b)

Tri s6 K((Icp) c6 thé duge xac dinh tir phwong trinh cin bang dién ap phan (mg véi I =
Icp trén dac tinh tu nhién:

K2(Icp) =~ % (5-20)

Trong do6: (tnl 1a tdc do trén dic tinh co tu nhién khi I = Icp.
Do do:

Ebd = (U - Iep.Ru)[ (5-21)
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+ Piém cubi cta qua trinh ham duoc xac dinh bdi gia tri M2 (hodc 12) va (= 0. bPéi véi
PMnt, M2 dugc xac dinh nho tri s6 dong dién tuong ung:

2= R—URf (5-22)
Theo gia tri I2 va déc tinh van nang ciia PMnt:
£ =M - KF (5-23)
Ta xac dinh duoc:
M,
M2 = IZ.? (5-24)

bdi véi dong co PK, dién tr¢ phu trong mach réto dugc xac dinh tir quan hé ti 1€ gitra
do truot va dién tré khi M1 = const:

Spd  Rot Rop
—=———(5-25
Sl R2 ( )

Trong d6: sbd = (2 - sc) 1 do truot ban dau khi ham.
sc 1a d§ truot ¢ trang thai xac 1ap trudc khi ham.

stnl l1a do truot trén dac tinh tu nhién khi M1 = const.
Khi do:

2—s

Ry = ( 5,

nl

¢ 1).1!32 (5-26)
+ Pbi voi dong co DK, mémen M2 khi (=0 (s = 1) duoc xac dinh theo cong thirc:

M,
M, = i (5-27)

Stbtr T Stbor
Trong do6: st.btr - hé sb truot téi han trén dic tinh bién tro:
R2 + sz
Stbtr = St * TRy, (5'28)

st.tn 1a d§ truot to1 han trén dac tinh tu nhién.

Trong qué trinh ham, su bién thién cta tdc dd va mdomen duoc xac dinh theo cong thuc
(5-6), (5-7). Vitu (5-17):
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(x = - (bd ] (5-29)

My+My  —yr M+ M,
= ¢ =Wy (5-30)
W= Woizt —a1, € wp, M, — Mo (

M=-M;+M,) e "Te+M, (5-31)
Trong d6: G; (5-32) 14 hang sd thoi gian co hoc khi him.

+ Thoi gian him c6 thé x4c dinh:

My +M,
tn = Ty (5-32)

Trén hinh 5-8b trinh bay d6 thi téc do, mémen va thoi gian khi ham. Cubi qua trinh ham
(( ( 0) gia toc van khac khong. Do d6 mudn ding dong co thi luc d6 ta phai cit dong co
ra khéi ludi.

Xét QTQOD co hoc khi ham dong nang:

C6 thé coi qué trinh him dong ning 1a trudng hop riéng cua qua trinh him nguoc khi
M2 =0 (I2 =0) lac (= 0. Vi vay co6 thé khao sat twong tu khi ham ngugc ta sé dugc két
qua tuong ty khi ham ngugc nhung vaoi di€u kién cudi la: M2 =0 (I2=0) va (= 0.

Qusi trinh qua dd co hoc khi Mc(t) bién doi nhay clp:

Cac truong hop trén ta xét véi Mc(t) 1a lién tuc. Nhung thuc té co Mc(t) thay ddi, ton

hiéyuuwong gip 1a Mc(t) thay doi kiéu nhay cap (d6t bién) chu ky nhu: may bao, may dot
dap ...

Mo
M,

Mg

L b
"

Hink 4-9: Chu ky M.j 1

* Mot chu ky don gian cia Mc(t) gdm c6 2 giai doan:

+ Mot giai doan c6 tai: tuong ing Mcl, tl.
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+ Mot giai doan khong tai: tuong g Mco, t2.

Chu ky: tck =t1 +t2

Momen Mc(t) bién d6i chu ky thi M(t) va ((t) cling thay doi chu ky. Hé thong TP ludn
lam viéc & ché do qua do, néu khao sat QTQD do6 s€ xac dinh dugc kich thudce, trong

luong banh da va cong suat dong co dé dong co chiu tai tot va san bang phu ti.

Trong mdi giai doan, coi Mc(t) = const, M(() tuyén tinh va Ungudn = const, bo qua Tdt,
thi ((t) va M(t) s€ bién thién theo quy luat ham mi, theo (5-6), (5-7), ta co:

Ddi voi doan tht nhit:

(= xI1 + ((bdl - (xI1)I (5-33)

M =Mcl + (Mbdl - Mcl)I (5-34)

Ddi voi doan tht hai:

(= (x12 + ((bd2 - (xI2)I (5-35)

M = Mc2 + (Mbd2 - Mc2)I (5-36)

Momen Yé tdc d6 bién thién trong pham vi tr Mmin = Mbd1 dén Mmax = WMcgl va (min
= (ccl dén (max = (cc2. Vay, doi V‘('Yi doan thr nhat va tha hai ta co thé viét M(tl) =
Mbd2va M(t2) = Mcc2. Thay cac di€u kién nay vao (4-33) ( (4-36), ta rut ra:

Mccl =Mcl + (Mbdl - Mc1)l = Mbd2 (5-37)

Mcc2 = Mc2 + (Mccel - Mc2)I= Mbdl1 (5-38)

Giai ra, ta co:

Mmin = Mb dl L (5-39)

_ _ -t,/T.
tZ/Tc).e tl/TC-i—MC](l_e 1 c)

Mcz(]fe
Mmax = Mccl = — 7
(1—e ‘ck c)

(5-40)

Céc gia tri (max va Mmin c6 thé tim dugc theo dic tinh co tng v6i M = Mmin va M =
Mmax.

Hinh 5 - 10 biéu dién quan hé gitta moémen cua dong co voi thoi gian. Trong doan thir

nhat M < Mcl, téc d6 giam, lac ndy dong co lam viéc nhd dong ning cia khéi lugng
banh da.
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M,
T,
M,
II]:\"f['l:u:'li TPTTH’
1% t
LG
T

Hinh 5-10: Chu ky M_[4)

Pén doan thir hai M > Mc2, mémen du 1am cho toc do tang 1én, tic lam ting dong
nang du trir ciia truyén dong dién. Do d6 Mmax ctia dong co khong nhat thiét phai bang
Mc.max, phan chénh 1éch d6 do banh

da cung cap. Nhu vay, khi giam chu ky bién thién ctia Mc va giit Tc = const, hodc khi
tang Tc va gilr tck = const, thi cac tri s6 Mmin va Mmax sé tién lai gﬁn nhau, nghia la
dd thi mémen va tdc do dong co dugc “nin théng”. Thuong thém banh da phu dé “néan
thang” moémen. Khi:G vaGthi:

M.t

Mmin = Mmax = 6—62[2 (5 41)

* Truong hop: do thi Mc(t) thay d6i nhay cip nhiéu doan:

M M
M
ML, /‘WI'v'IWz M,
13 Ms :I
M, Mo M,
M.,
bbb L G LG ’
L

Hink 5 -11. D& thi M_{ 8 nhay cdp nhiégu dean

Bang cach ap dung lién tlep cac cong thuc (5-39), (5-40) ta s€ xac dinh dugc gié tri
momen dong co ¢ diém cudi cua timg giai doan:

Mccl = Mbdl] (5-42)

Mece2 = Mbdl1] (5-43)
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Doi voi doan thur i bat ky:
i i

) - b
Mcci = Mbd1~e ITC +Mc] 1 —e tI/TC .e 2 TC+
(5-44)

- -X
M1 — e 2T e T et

Va doan cubi cung (doan thtr m) va dat cac gia tri mémen dong co & dau va cudi chu ky
bang nhau (Mccm = Mbdl), ta co:

i
lek ™2

S Mgl —e 1o

Mbd] = Mccm = (5_45)

] —e_tck/TC

Céc biéu thirc (5-44), (5-45) cho phép dung phuong phap giai tich dé xac dinh cac trj s6
momen ban dau va cudi ciing clia tit ca cac giai doan trong chu ky, nghia 1a cho phép v&
duoc do thi bién thién cia mémen dong co.

Hing s6 thoi giai co hoc Tc cang nho thi mémen bién ddi cang 16m, khi dd thi phuy tai
bién d6i manh liét, momen ding tri s& vuot qué gia trj trung binh mot cach dang ké, va
lam tang phat nong dong co, Pinh cao nhéat ciia mémen (Mmax) c6 thé 1a khong cho
phép dbi véi kha nang chiu qué tai cua dong co (Mmax > Mcp).

Mudn san bang d6 thi momen, ta c6 thé ting hang so thoi gian co hoc Te, diéu d6 c6 thé
thuc hi¢n bang cach thém banh da phu hoac lam mém dac tinh co cua dong co.

Qua trinh qua d$ co hoc khi U ngudn = const va Mddng(() 1a phi tuyén :
Phwong phap gidi tich:

+ Khi khao sat QTQD dbi vdi cac hé thong TDD véi dong co dién c6 dic tinh co M(()
1a phi tuyén nhu BPMnt, DK, hay cac phu tai c6 Mc(() 1a duong cong nhu may bom, quat
gi6, hay Mc(() ..., lic d6 Mdong(() s€ khong con tuyén tinh nita, nhu vay ta c6 thé khao
sat QTQD cua hé thong theo hai phuong phap:

Phwong phap gidi tich:

Phuong phap nay dugc ap dung khi M(() va Mc(() ¢6 thé biéu dién bang nhimg ham giai
tich khong phirc tap qué, vi du nhu DKls c6 thé biéu dién M(() twong d6i chinh x4c qua:
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+ o
S[ N (5—46)

Phuong trinh chuyén dong:

2M,

dw ds
. +M,.= JWZ-JWOE (5-47)
S[ N

* Khi M¢(®) = const:

Jw S sz+s2
1= sz—ttzdS (5-48)

Spds” — ZVCSZS + 5,

Tich phan trén duoc x4c dinh bang cach khai trién biéu thirc dudi dau tich phan thanh
cac phan thirc co ban. Sau khi lay tich phan va thay can ta co:

M, M2
(5-49)

L S1 In NEi | D) In s =8y
I - 1
S1 752 Spd ~ 81 S1 752 Spd ~ 82

Trong d6: G (5-50)

Jw,
Ti=7, (5-51)

* Khi khong tai Mc(() = 0 thi biéu thtc (5-48) s& don gian:

N 2
Jw bd

t= 2M;t . (s +%)ds (5-52)

N

Sau khi 1dy tich phan ta c6:
7= %st(sf,d — &+ ZStzlnstd) (5-53)

Céc biéu thirc (5-49) va (5-53) cho phép xac dinh dugc quan h¢ gitta mémen va do truot
theo thoi gian. Cho trudc mot loat gié tri cua s, dung bicu thirc (5-47) ta xac dinh dugc
tri sO twong rng cuia M; theo (5-49) ta xac dinh dugc céc gia tri cua t.
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Hinh 5-12 gi6i thiéu cac quan hé giita moémen va toc d6 vai thoi gian trong QTQD khi
khéi dong dong co BK.

Co6 M(() va ((t) s€ tim dugc M(t) nhu trén hinh 5-12. Vi du ¢6 t1 s& tim dugc (1, va tim
dugc M1 va cuoi cung ta co Mi(tp).

Néu Mc(() (0 thi: (x1 (0 va sxl ( 2.
+ Trong qua trinh ham nguoc thi: sbd = 2; scc ( 1, va (cc (0.
+ Trong qué trinh dao chiéu : sbd = 2; scc (0, va (cc ( - (0.

Truong hop biét sbd va scc sé& tinh dugc:

tya = Tsi[(sid - Sic) + ZStzlnﬁ] (5-54)

w ar Il
=2 i 5%

M,
VIl | 5%

M /. 5
s=1 " ity N
OM, O M, I ot t, t
M, b
Hink 5 - 12 Quan ké M{@) va
5=0 S;"’ﬂn M), @ft)

Thuong két thuc QTQD khi scc ( 5%sxl. Thoi gian qua do tqd phu thudc vao st va Tt,
nén mudn co tqd.min thuong 1a thay doi st.

Phwong phdp do thi gidi tich:

Day 1a phuong phéap gan dung, nhung don gian va tién loi hon phuong phép giai tich.
Phuong trinh chuyén dong:

Mdong(() = Mdg(() =M - Mc L (5-55)

Coi J = const, rat ra: G (5-56)

Lay tich phan gan dung:G (5-57)

146/201



Trong khoang (t nhé co thé coi Mddng(() ( const, do do:

Dw;
Dty Mgt (5-58)

Trong d6: (1= (- (i-1

Mdg.tbi 1a mémen ddng trung binh trong khoang ((i.

Pit:G; vaG chinh 1a dién tich trén mat phang [M, (] do duong Ndg bao.

@ @ M
" o 3%
N I M, ]

M [ e I 77

Mareg I YN sl VA B LN
1My v ot 5%
1“@{{““‘%_% ///f/ Im ua -
M RPN T :
L P M;\.-II:IIR-II:IIIMMID{ it ﬁt;ﬁtghlu‘m-s

Hink5 - 13. D& thi , M), No(@) va M(1) vé @f i)

Chon trudc cac gia tri ((i, s& xac dinh duoc (1/Mdong) nho Mdong(() da biét, tir d6 tim
duoc (ti theo (5-58).

Thuong chon ((i = const, nhu thé ta s& x4c dinh duoc ti, (i, va Mi((i), cudi cung ta co
M(t) va ((t).

Trén hinh 5-13, ta co6: ¢ (5-59)

Trong d6: m1/dg - ti xich theo mémen (1/N.m.mm);

m( - ti xich theo téc d6 (Rad/s.mm); si - dién tich (mm?2).

Qua trinh qu4 dd co hoc khi Ungudn = var:

Pay 1a QTQD trong hé théng TPP c6 bod bién d6i - dong co (BBD - PC) nhu hé F -

DM, T - DM, KBT - BM, BT - PK, .... Cac hé thong nay thuong diéu chinh cac thong
s0 nguon: thay doi di¢n ap nguon (thay doi Uu, Us ...)
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Lardgl ~ Lardl ~

1, =const
f,=const
Bg dk Ba dk
— —
Ugn="ar
fgp=var
M, M,
a + S b -4
D ey ) A

Hink 5 - 14: Hé thing BBD - DM, BED - DK

Khi tac dong diéu khién khong d6i, hé thdng tuong tu nhu khi c6 dién ap ngudn khong
doi (da xét ¢ trén).

Khi tac dong diéu khién thay ddi theo quy ludt can thiét, thi hé thong s& c6 dién ap ngudn
thay doi, va nhu vay s€ tao ra dugc cac dac tinh mong mudn ciia QTQD. b6 chinh 14 vu
diém cua hé thong bd bién doi - dong co.

Hé thi")ng B¢ bién doi - dong co dién mot chiéu:

Cdc gid thiét: Mémen can khéng doi: Mc = const.

Dong dién phan ung (Iu) lién tyc.

Nhu vay khi thay déi tac dong diéu khién (dién ap diéu khién udk) ta s& ¢ cac dic tinh
di€u chinh la nhitng dudng thang va song song vdi nhau.

Qua trinh qua d6 c6 thé mé ta theo phuong trinh vi phan tuyén tinh sau:
T 4w = wy (5-60)
Trong do:

M
le(t) = Wo(t) - TC = Wo(t) - le(t)

wot) =25

(5-61)

Céc gia tri dién ap uBD(t) khac nhau sé& c6 cac QTQP khac nhau trong hé théng TPD.

* Pé don gidn, xét QTOD khi khéi dong BBP - PM c6:
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Dién ap bo bién doi:

uBD(t) = ku.t khi 0 (t (t1 = UBD.dm/ku (5-62)

va dién ap dinh mtrc: UBD.dm = const khi t1 ('t

+ Khi t <tl: (o(t) = ( BD.t (5-63)

(xI(t) = ( Bb.t - ((c (5-64)

Trong d6: gia toc (BD - thuong cho trude.

+ Qua trinh qua d¢ khi khoi dong s€ qua 3 giai doan:
*Giaidoan 1: 0 <t<to, M<Mc,; (=0;uBD) = ku.t

ugp(?)
Ry

M = Kol = Kpl, = Ko

5-65
ko um® _ (Kp):  ka (5-63)
~Rsy Ko ~ Ry Ko t=B.ezp.t

Vay, momen tang ti 1€ bac nhét véi thoi gian. Va diém lam viéc cua dong co sé€ dich
chuyén trong mat phang [(, M] theo truc hoanh nhu hinh 5-15a.

Khi t = to, két thiic giai doan 1:G (5-66)

*Giaidogn 2:to (t(tl ; M (Mc; ((0,; uBb(t) = ku.t
Tait=to: M =Mc: (o(to) = (BD.to=((c;

((c =G - 1a d6 sut toc cua dong co khi M = Mc.

Piém 1am viéc sé& dich chuyén tir dic tinh nay sang dic tinh khac theo quy luat nao d6
(dudng c6 mui tén chi trén hinh 4-15a).

Doi goc toa do t6i t = to, lic nay tinh thoi gian 1a t” =t - to:
Phuong trinh vi phan:
T2+ = 1wy (5-60”)

le(t') = Wo(f) — Dw,
(5-67)

= eBD.tO + eBD.f - DWC = eBD.t'
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+ Nghiém riéng ctia (4-60°):G (5-68)

Hé s6 B xac dinh theo (4-60) khi thay (r vao va dong nhét cac hé s6: G
Taco: B=-Tc. (B

+ Nghiém tu do: G (5-69)

Nghiém tong quat:

W=w,+wgy=egpt — Toegp+ce e (5-70)

Khit’ =0 thi (=0 nén C=Tc. (BD va ta cé:

w=epp.t' — Tegp(l — e "7¢) (5-71)

Trong giai doan nay:

M= M,+J% = M, + T,.ezp(1 —e ") (5-72)

Khi t = t1, uBB(t) = UBD.dm, (o(t) = (0.dm, két thuc giai doan 2.

* Giai doan 3: t1 (t; M (Mc ; (> 0 dién dp b bién déi lac nay: uBP(t) = UBD.dm =
const;

Doi goc toa do téi t = t1, lic nay tinh thoi gian la t” =t - t1:

Tuong ty QTQD co hoc khi dién 4p ngudn khong ddi, ap dung cac két qua trén ta co
phuong trinh:

—t/TrSub {size 6{c} } } } } {}

(5-73)
W= Wyt (Wyg = Wy).e

—¢/T rSub {size 6{c} } } } } {}

(5-74)
M: MC + (Mbd - MC).e

(xI = (o.dm - ((c (5-75)
Piéu kién ban dau:

(bd = (cc2 = (1) véi t’ =t1 - to; (5-76)
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Mbd = Mcc2 = MI) véi t’ =tl - to; (5-77)

Su bién thién cia ((t) va M(t) trinh bay trén hinh 5-15.

Tu (5-77): Mdg =M - Mc = J(.(1 - e-t/Tc) (5-78)

(=d(/dt = (BD(1 - e-t/Tc) (5-79)

Ta thiy rang, trong QTQD khi khéi dong thi mémen dong Mdg va gia §6 ( khong phu
thudéc Mc ma chi phu thudc vao (BP va Tc. Nhu vay khi cho trude hé thong TDD co6 Te

= const thi chi con lai (BD, do d6 ta ¢ thé diéu khién QTQD mot cach tuy ¥ khong phu
thudc vao phu tai.

CI"'|:l.d.-n:|.

e Moot ande 00415%

o, (L)
| 5%

i
o

=

TTRM-M, M 0 t, too M
tqd:t]nd ,
Hink 5 - 15: Dde tink (M), gu¥ dao pha, oft) va M)

* Poi véi QTOP khi ham va ddo chiéu: ¢6 Mdg va ( twong tu & trén, khi giam (o(t) mot
cach tuyén tinh va Mc = const thi ta c6 (Bb <0.

Ta c6 thé lua chon quy luat bién thién cua uBD(t) dé tao ra duoc dic tinh mong mudn
cua QTQD trong hé thong TDD.

Hé thong B§ bién doi - dong co dién xoay chiéu:

Truong hop hé théng bo bién tan (BT) - dong co khong dong bd (PK), tac dong diéu
khién lam thay d6i di¢n &p va tan s6 cua bd BT theo quy luat nao do (thong thuong la
theo quy luat uBT/fBT = const).

Gia thiét bo qua anh hudng cua cac song diéu hoa bac cao cua bd BT dén dic tinh co.
Nhip do bién thién ctia uBT va fBT dam bao sao cho: M < Mt (ttrc 1a dong co lam viée
& doan dic tinh co c6 s < st). Khi d6, thay d6i dién ap diéu khién bd BT thi dic tinh co
c6 thé coi 1a nhitng dudng thing song song nhau.
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Vi nhitng gia thiét trén, hé théng BT - DK c6 thé xem 1a hé tuyén tinh, nén ta co thé
dung cac phuong trinh tuyén tinh & h¢ BBD - PM trén d€ khao sat cho hé BT - BK.

Luc nay: fBT = kf.t ; va: (BT = d(o/dt = (2(/p).kf; (5-80)
Qua trinh qua do dién - co trong h¢ tdd:

Pbi v6i hé ma dong co co dién cam 16n thi hang s thoi gian dién tir s& 16n, nhu vay ta
phai xét QTQD c6 ca Tc va Tdt, goi la QTQD dién - co trong h¢ thong TDD.
Vi duy, khi khoi dong truc tiép dong co bMdl, Néu khong c6 dién cam Lu trong mach

phan tng thi xay ra hién tuong thoat dau dong dién phan tng ting vot 1én trj s6 bang
dong ngan mach ro6i sau do giam dan theo quy luat ham mi.

Nhung thuc té, do c¢6 Lu nén dong dién khong ting dot bién nhu viy duge. Va QTQD
s& dién ra khac di.

Vi du xét QTQP mach phan tng PMdl:

@) | b)
Hinh 5 - 16: 8o dd mach phin ing DM vé 5o d6 thay thé

Phuong trinh dic tinh qua d6 mach phan tng:
U= iR +Lo+E=i.R+Lo+Kpw; (5-81)
Mait khéac: Mdg =M - Mc L (5-82)

Nén: M = Mc +G (5-83)

Suy ra: iv = Iu.c +G (5-84)

Pao ham (4-84) ta ¢6: G (5-85)

Thay (5-84), (5-85) vao (5-81) ta co:

JR. 4o JL. 2
u-:I-.c-R-+K_¢ . 76;)4—1{—(/) . 73’+Kgoa) (5-86)
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Bién doi, ta co:
d20) dw
T.T, - g-i‘ T. - 5T o=0w0,(5-87)

Trong do:

Tu = Lu/Ru - hing sb thoi gian dién tir mach phan tmg.

Tc = J/(= (J.Ru)/(K()2 - hang sd thoi gian co hoc.
(x1= (0 - ((c = (0 - (Tu.Ru)/K( - tbc do xéac 1ap.
Phuong trinh dac tinh cua (4-87):

Tu.Tc.p2 + Tep + 1 =0 (5-88)

Giai (5-88) ra ta c6 nghi¢m:

| AT-@T./T)
P12~ ~or* 2T. (5-89)

+ Néu: Tc (4Tu thi (5-88) c6 nghiém thue va am:
1++T— 4T/ T,)
Pi2= —ap=—— 55— (5-90)

Va ((t) s& bién thién theo quy luat ham mi.

+ Néu: Tc < 4Tu thi (5-88) ¢6 nghiém phtic (phan thuc 4m):

P1,2=-0+3?(5-91)

Trong d6:G (5-92)

Va ((t) s& bién thién theo quy luat ham bac hai (dao dong).
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Chuong 6:

Chon cong suat dong co dién
Khai niém chung

Mudn hé thdng truyén dong dién tu dong (HT TPDTD) lam viéc dung céac chi tiéu k§
thuat, kinh t€ va an toan, can chon ding dong co dién.

Néu chon dong co khong phu hop, cong suit dong co qué 16n, s& lam ting gia thanh,
gidm hi¢u suat truyén dong va giam hé so6 cong suat cos(.

Nguoc lai, néu chon dong co c6 cong suat qua nho so voi yéu cau thi co thé dong co
khong lam vi¢c duoc hodc bi qué tai dan dén phat néng qua nhiét do cho phép gay chay

hodc giam tudi tho dong co.

Khi chon dong co phai can ctr vao tri s0 va ché do lam viéc cta phu tai; phai xét dén sy
phat néng ctia dong co lic binh thuong cling nhu luc qua tai.

Khi may dién lam viéc s& phat sinh cac t6n that cong suat (P va ton that nang luong:

AW = [AP.dt (6-1)
1

To6n that nay s& dot nong may dién. Néu may dién khong co sy trao d6i nhiét vi moi
truong thi nhiét do trong may dién s€ tang dén vo cung va lam chay may dién. Thuc
te thi trong qua trinh 1am viéc, may di¢n co6 trao doi nhiét véi moi trudng nén nhiét do
trong né chi tang dén moi gia tri 6n dinh nao do.

Dbi voi vat thé dong nhat ta co:

AP.dt = C.dt + A.t.dt (6-2)

Trong do:

(= (tomd - tomt) 1a nhiét sai (46 chénh nhiét d gitra may dién va moi trudong, tinh theo
do oC).

tomd la nhiét do cia may di¢n (oC).

tomt 1a nhiét d0 moi truong (oC).
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A 13 hé s6 toa nhiét cia may dién (Jul/ cal.oC).

C 1a nhi¢t dung cia may dién (Jul/ oC).

dt 1a khoang tho1 gian nho (s).

Giai phuong trinh (6-2) ta dugc:

+ Qua trinh d6t néng khi may dién 1am viéc (nhiét sai ting):
(=(6d + ((bd - (6d).e-t/ ((6-3)

+ Cac duong cong phat nong va ngudi lanh ctia may dién:

! t,
34
a
Hink 6 - 1. Dudng cong phatnéng (a) va ngudilanh [b)
ng quit

Trong do:

(6d = Q/ A 1a nhiét sai 6n dinh ctia may dién khit=( .

Q 1a nhiét lugng cua may dién (Jul/ s).

(bd 13 nhiét sai ban dau khi t = 0.

(= C/A 1a hang sé thoi gian d6t néng.

Khi t =0 va (bd = 0 (t&c ban dau tomd = tomt) thi:

(=(64d.(1 -e-t/ () (6-4)

+ Qua trinh ngudi lanh khi may dién ngirng lam viéc (nhiét sai giam):

(= (bd.e-t/ (0 (6-5)
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Trong d6: (o 1 hang s6 thoi gian nguoi lanh.

Hink 6 - 2: a) Dudng cong phatnang khi 4, = 0,
b) Puing cang ngudilanh

* Cac ché d6 1am viée ctia hé phan loai theo ( ¢6 3 loai:
+ Ché d6 dai han: khi c6 tai 1au dai, (c.tai = (6d (hinh 6-3a).
+ Ché d6 ngin han: Trong thoi gian 6 tai: (c.tai < (6d nhu hinh 6-3b.

+ Ché d6 ngan han lap lai: lic c6 tai: (c.tai < (6d , luc dimg thi (k.tai ( (bd nhu hinh 6 -
3c, ((c.tai (tlv, (k.tai (tn).

P 7 F r F r
PD PD ::D PD PD
......... Tra T
r:III:I.E.'E /}nuu
r \ i P i
1v tn.
b) c)

Hink 6 - 3: Phanlogi ch & dglam viée theo T
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Cic chi titu CHAT LUONG va cac buéc chon dong co dién

Cac chi tieéu

Chi tiéu ky thudt

bong co dugc chon phai thich ng véi moi truong lam vige:

Tuy theo moi tru’c‘mg; kho - uot, sacl} - ban, néng,- lanh, hoé, chét :Em an, d& nd, ..., ma
chon cac dong co kiéu: hé - kin, chong nudc, chong hoa chat, chong no, nhi¢t déi hoa,
bong co dugc chon phai ‘thoé man diéu kién phat nong khi lam viéc binh thudng ciling
nhu khi qua tai (day la diéu kién co ban):

(dc ((cp ; hay: todc ( tocp (6-6)

(tocp phu thude vat li¢u ché tao va két cau tung loai dong co)

bong co dugc chon phai dam bao tdc do yéu cau: tbe do dinh muc, ¢ diéu chinh téc do
hay khong, pham vi di€u chinh toc d9, di€u chinh tron hay diéu chinh c6 cap.

Chon loai dong co thong dung hay dong co cod diéu chinh tdc dd. Chon loai dong co
xoay chiéu hay dong co mot chiéu ...

DPong co duoc chon phai dam bao khoi dong, ham, dao chiéu ... tot.

chi tiéu kinh té

Dbong co dugc chon phai lam viéc vai hi€u suat kinh t€ cao, von dau tu bé, chi phi van
hanh it, bdo quan va stra chira thap, st dung hét cong suat...

Cac buéc chon cong suit dong co

Pé tinh chon cong sudt dong co can phai biét mot sé yéu ciu co ban:
- bic tinh phu tai Pyc((), Myc((), va db thi phu tai Pc(t), Mc(t), oc(t).
- Pham vi diéu chinh t¢ d6 D: (min va (max .

- Loai dong co dinh chon (xoay chiéu, mét chiéu, dic biét).

- Phuong phap diéu chinh va dung bo bién doi gi trong hé thong.
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Diéu kién chon:

Mdc ( Mc + Mco + Mdg (6-7)

Céc bude tién hanh chon cong suat dong co:
Buoc 1

Can ctir Mc(t) hodc Pc(t), Ic(t), ... hinh 6-4a , tinh m6 men trung binh:

Dua vao sb tay tra ctru, so bd chon dong co co:

Mdm.chon ( Mtb ; (6-9)

Mdm.chon - m6 men dinh mirc ciia dong co dugc chon.

Buwoc 2

Tinh m6 men dong (trong qua trinh qua dg) dua vao ((t):

(6-10)

Trong d6: ( 1a goc nghiéng n(t) & hinh 6-4b trong qua trinh qua do.

J 1 m6 men quan tinh ctia hé théng di quy doi vé truc dong co.
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Mlay
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My |
PR
M
al [
"t
Hinh § -4

Bé thi cdc budc cher Pa..
V& biéu d6 Mdg(t) nhu hinh 6-4c.
Buworc 3
V& biéu do phu tai dong Mc.dg(t) nhu hinh 6-4d:
Mc.dg = Mc + Mco + Mdg ; (6-11)
Buoc 4
Dua vao Mc.dg(t) tién hanh kiém tra kha ning qua tai ciia dong co theo diéu kién:
(M.Mdm ( Mmax ; (6-12)
bong co thuong: (M =2
bong cobKdq: M =2 (3

bong cobKls: M =1,8 (3
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bong co BKrs, 2ls : M =1,8 (2,7
Buwoc 5

Cudi cung kiém tra lai cong suit dong co theo diéu kién phat nong (cu thé s& khao sat &
phén sau).

- Néu sau khi kiém tra ma khong thoa man cac diéu kién phat néng va qua tai thi phai
chon lai dong co; thuong ting cong suat dong co 1én mot cap.

* Gan dl"mg: bo qua qua trinh qua do (EOi Mdg ( 0. Nhu‘ vay chi can Mc(t) tinh, dé til’ll:l
Mtb(t) ro1 chon so b dong co, sau ki€m tra lai theo di€u kié€n phat nong theo biéu do
phu tai tinh.

Chon dong co dién khi khong diéu chinh téc dd

Chon dong co dién lam viéc dai han

Chon dpng co phuc vu phu tii dai han khéng doi

Dua vao Pc(t) hodc Mc(t) di quy d6i vé truc dong co.

Vi du nhu hinh 6-5, dua vao s6 tay, chon dong co co:

Pdm ( Pc; (6-13)

Thong thuong chon:

Pdm=(1(1,3).Pc; (6-14)

Khéng can kiém nghiém qua tai vé mé men, nhung can kiém nghiém diéu kién khai

dong va phat nong.

P.(t)

t
Hink 6 - 5: Phy ki dai han

Chon dpng co phuc vu phu tdi dai han bién déi
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M Mg
ML,
ML, M.
DERD TR
» ,

Hink 6 - 6 Phy tdi dai har bidn 440

Céc budce tién hanh chon dong co nhu muc 6.2, ¢ day chi trinh bay budc chon cong suét
dong co theo tri trung binh:

XM i
M, = . (6-15a)
1%
YP. it
P, =——""(6-15b)

n
171

Dong co chon phai co:

Mdm = (1 ( 1,3 )Mtb ; (6-16a)

Pdm = (1 ( 1,3)Ptb ; (6-16b)

Diéu kién kiém nghiém: theo diéu kién phat néng, qua tai vé md men va khoi dong.
Chon ddng co dién 1am viéc ngin han

Chon dpng co dai han lam viéc cho phu tdi ngin han

Néu chon Pdh.dm ( Pc.nh thi ( < (cp , nhu vay sé& khong str dung hét kha ning chiu nhiét
cua dong co. Vay c6 thé chon cong suat Pdh.dm < Pc.nh!

Gia st dong co dai han ¢6 Pdh.dm va Mdh.dm. Khi n6 1am viéc trong ché d6 ngin han
vOi thot gian tlv thi 6 thé tang phu tai dén:

Pc.nh = (.Pdh.dm ; (6-17a)
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Mec.nh = (.Mdh.dm ; (6-17b)

e Tad_-z

Hink 6 - 7: Phuy wdi ngdn hax

Khi do6 phai tinh todn thoi gian lam viéc sao cho phat nong cia dong co dat gia tri cho
phép (dé tan dung hét kha nang chiu nhiét cua dong co).

V61 dong co dai han (duong 1):

(6d1 = ((Pdh.dm / A) = (cp (6-18)

Khi chon dong co dai han c6 cong suét nhé hon phu tai nga“'m han thi:
(6d2 = ((Pc.nh / A) > (6d1 = (cp (6-19)

Mudn ( tién t6i (6d1 = (cp trong thoi gian 1am viée tlv thi dua vao phuong trinh duong
cong phat nong véi diéu kién ban dau la (bd = 0, ta co:

(6d1 = (6d2.(1 - e- tlv/ () = ((Pc.nh / A).(1 - e- tlv/ () = (cp ; (6-20)
Hé s6 qua tai vé nhiét khi chon Pdh.dm < Pc.nh la:

qn = (Pc.nh / (Pdh.dm = (6d2 / (642 =1/(1 - e- tlv/ () (6-21)

Mat khac ta co:

(Pdh.dm = (Pc.nh.(1 - e- tlv/ () (6-22)

Rut ra:

tlv = (.In[ (Pc.nh / ((Pc.nh - (Pdh.dm)] (6-23)

Hé s6 qua dong khi chon Pdh.dm < Pc.nh la:
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qd = Ic.nh / Idh.dm = Pc.nh / Pdh.dm (9 - 24)

Mat khac:

gn = (Pc.nh / (Pdh.dm = (K + Vc.nh) / (K + Vdh.dm)
= (K + qd2.Vdh.dm) / (K + Vdh.dm) (6-25)

bat: K/ Vdh.dm = (, (thuong: (= 0,5 ( 2) ta co6:

an = (a+qd®) / (@ + 1) (6-26)

gi= | (627)

Va cudi cung ta chon dong co dai han phuc vu cho phu tai nga"ln han:

Pdh.dm.chon ( Pc.nh / qd (6-28)

Chon dong co ngd'n han phuc vu phu tdi ngd'n han

bong co ngén han duoc ché tao c6 thoi gian lam vi¢c ti€u chuén 1a:

ttc =15, 30, 60, 90, ( phut ). Nhu vay ta phai chon:

tly = ttc (6-29)

Pdm.chon ( Plv.nh (6-30)

Néu tlv ( ttc thi, so bo chon dong co co ttc V:c‘l Pdm gan véi gia tri tlv va Pc.nh. ,Sau doé
xac dinh ton that dong co (Pdm véi cong suat Pdm, va (Pc.nh véi Pc.nh. Quy tac chon
dong co la:

?Pdm.chon ?G (6-30)

Dong thoi tién hanh kiém nghiém dong co theo diéu kién qua tai vé mdémen, momen
khéi dong va dieu kién phat nong.

Chon ddng co 1am viéc ngin han Lip lai
Do thi phu tdi va dwong cong phdt néng

Sau mot s6 chu ky lam viée, ((t) s& dao dong trong khoang (min ( (max :
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Trong khoang tlv : (= (64 - ((64d - (min ).e- t/ ( (6-31)
Trong khoang tn : ( = (max.e- t/ (o ; (6-32)

Ta tinh dugc (max va (min :

(max = (6d.(1 - e- tlv/ () + (min.e- tlv/ ( (6-33)

Tmin = Tmax.¢ ™ % (6-34)

(max = (6d] (6-35)

(min = (6d] (6-36)

Néu (= (o thi:

(max = (6d] (6-37)

Khai trién chudi Furié va lay s6 hang thit 1 ctia chudi ta co:

(max ((6d.( tlv / tck ) = (6d.( (6-38)

P 7
F 3
= i . Poam P P o
TD! = de
.’i; = Tmnx
(t) \ / \
5 : .
i e e
I:'ill:l : tl'r : t.n. : t

Hink 6 - &: D& thi phy i vd dudng cong phiat néng

Chon dpng co dai han phuc vu phu tdi ngin han lap lai

Thudng chon dong co dai han c6 Pdh.dm < Pc.nhll dé tan dung kha ning phat nong cho
phép ciia dong co. Nhu vay hé sb qua tai vé nhiét:

qn = (6d / (max =G (6-39)
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Bién d6i s6 mii:
Iy In 1 tne _ Iy ﬁtn _ Iy .
(gre)=a - fra] = [1ei] = 640
(12 hé s6 xét t&i diéu kién lam mat bi kém di trong thoi gian nghi.
(=0,5 dbi v6i dong co dién mot chiéu.
(=0,25 dbi véi dong co dién xoay chiéu.

( =G 1a hang s6 thoi gian dong dién twong dbi co xét dén diéu kién 1am mat bj kém di
trong thoi gian nghi.

Cuoi cung ta co:

Chon cong suét dong co dai han phuc vu phu tai nga‘in han lap lai:

(Pdh.dm.chon ( (Pc.nh / qn (6- 42)

Chon dpng co ngdn han lip lai phuc vu phu tdi NHLL

bong co ngén han ldp lai thuong dugc ché tao chuyén dung c6 do bén co khi cao, quan
tinh nhé (dé dam bao khoi dong va ham thuong xuyén) va kha nang qua tai 1on (tir 2,5 (

3,5 1an).

Pong thoi duoc ché tao véi thoi gian dong dién tiéu chuén 1a: (tc% = 15%, 25%, 40%
va 60%.

bong co dugc chon:

(tc% = (futai% (6-43)

Pdm.chon ( Pc.nhll (6-44)

Trong trudng hop (tc% ( (ft% thi can hiéu chinh lai cong sut dong co:
Pdm.chon = Pc.nhll [ (6-45)

Sau d6 phai kiém tra vé mé men qua tai, khai dong va phat nong.
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Chon ddng co dién khi diéu chinh toc dd

Dé tinh chon cong suit dong co trong trudng hop ndy can phai biét nhimg yéu ciu co
ban sau:

1. Bic tinh phy tai Pyc((), Myc(() va d6 thi phu tai Pc(t), Mc(t), o(t)
2. Pham vi diéu chinh toc do: D = (max / (min

3. Loai dong co dinh chon ( mét chiéu, xo0ay chiéu, ... ).

4. Phuong phap diéu chinh va bo bién ddi trong hé théng TPDTD do.
Hai yéu cau trén nhim xac dinh nhitng tham sb Pyc.max va Myc.max.

Vi du: Déi voi phu tai truyén dong yéu ciu trong pham vi diéu chinh c6 P = const (xem
hinh 6-9a).

Ta c6 cong suat yéu cau cuc dai: Pmax = Pdm = const, nhung mé men yéu cau cuc dai
lai phu thudc vao pham vi di€u chinh:

Mmax = Pdm / (min .

Déi véi phu tai truyén dong yéu cau trong pham vi diéu chinh tbc d6, M = const (xem
hinh 6-9b).

Ta co:

Pmax = Mdm.(max .

M,, P,

@)
Hink 6 -9 Cdc ddc Hek P (@) va M (&)
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Hai yéu cau vé loai dong co va loai truyén dong c6 y nghia dic biét quan trong. N6 xéac
dinh kich thuéc cong suat lap dit truyén dong, boi vi hai yéu cau ny cho biét hiéu suit
truyén dong va dic tinh diéu chinh Pd.ch((), Md.ch(() cua truyén dong. Thong thuong
cac dic tinh diéu chinh nay thudng phi hop voi dic tinh phy tai yéu cau Pyc((), Myc(()
(xem hinh 6 -10).

Hink 6 - 10 Cac ddc tinh Mrrfmj, Prrfcﬁj
va M, @) Pyl @)

Tuy vay c6 trudng hop, ngudi ta thiét ké hé truyén dong c6 dic tinh diéu chinh khéng
phu hop chi vi muc dich 1a don gian cau trac di€u chinh.

Vi du: D6i voi tai P = const, khi st dung dong co dién mot chiéu, phuong phap diéu
chinh thich hop 14 diéu chinh tir thong kich tir. Nhung ta dung phuong phap diéu chinh
dién ap phan tng thi khi tinh chon cong suat dong co can phai xét yéu cau Mmax (hinh
6-11).

Viy cong suat dong co luc d6 khong phai 1a Pdm = Pyc ma:

Pdm = Mmax.(max = ((max / (min ).Pyc = D.Pyc (6-46)

Nhu vy cong suat dit s& 16n hon D 1an so véi Pyc .
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Hinkh a-11: Chon déng cocé dic Hnk P, (@) khdng phi hop

Mait khac viéc tinh chon cong suat dong co con phu thude vao phuong phap diéu chinh
tdc do, vi du cing mot loai dong co nhur dong co khong dong bd, mdi phuong phap dicu
chinh khéc nhau c6 dic tinh truyén dong khac nhau, phu:ong phép diéu chinh dién ap
dung tiristor ¢6 hiéu suét thip so véi phu:ong phap diéu chinh tan s6 dung bo bién dodi
tiristor. Vi vay khi tinh chon cong suat dong co bat bude phal xem xét t6i ton that cong
suat (P va tiéu thu cong suit phan khang Q trong sudt dai diéu chinh.

Do vay vi¢c tinh chon cong suat dong co cho truyén dong c6 di€u chinh toc do can phai
gan véi mot hé truyén dong chon trudc dé co day du yéu cau co ban cho viéc tinh chon.

Kiém nghiém cong suit dong co dién

\{iéc til}h c}}c_)n cong suaflt dél}g co ¢ cac muc trén duoc ’coi la giai doan chpn so bd Qan
dau. B¢ khang dinh chac chan viéc tinh chon do6 1a chap nhan duoc, ta can phai kiém
nghiém lai viéc tinh chon do.

Yéu cau vé kiém nghiém vi¢c tinh chon cong suét dong co gém co:

- Kiém nghiém phat néng:

(6d ((cp (6-47)

- Kiém nghiém qua tai vé mo men:

Mdm > Mc.max (6-48)

- Kiém nghiém mé men khoi dong:

Mkd ( Mc.momay (6- 49)
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Ta thay rang vi¢c kiém nghiém theo yéu cau qua tai vé moé men va mé men khéi dong
c6 thé thyc hién dé dang.

Riéng vé yéu cau kiém nghiém phat néng 1a khé khin, khong thé tinh toan phat ndng
dong co mdt cach chinh xac duoc (vi tinh phat nong dong co 1a bai toan phure tap).

Tuy vay gan dung c6 thé sir dung cac phuong phap kiém nghiém phat néng gian tiép
qua cac dai lugng dién sau day.

Kiém nghiém ddng co biang phwong phap ton thit trung binh:

- Gid st ¢6 dac tinh tai Pc(t) 1a duong cong thi phai hinh thang hoa ting doan va trong
mdi doan dugc coi la co6 Pc = const (nhu hinh 6 - 12).

F,
F 3 PDE
Pe
Pﬁi ‘-H"""Prﬁ PDE :
i P s
o _./
Tty t; it b s

Hink 6 - 12 Hinh thang hod dic tink i

Xuat phat tir phuong phép nhiét sai cuc dai (xem tai li¢u tham khao) v6i diéu kién xét &

chu ky xa diém gdc toa do, luc d6 thi nhiét sai ciia dong co bién thién theo quy luat xac
dinh,

va ta co: (bd = (cc=(x.
Tu phuong trinh (max(t) ta co:

_ AP _ _ _
Tx(l —e tck/e) — 71(1 —e ll/e).e (tCk tl)/6+

2 e e a0y L (6-50)

e '

Xem nhiét sai 6n dinh (x do lugng tn that cong suat trung binh (Ptb giy ra, ta c6:
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7, = =2 (6-51)

Thay vao ta co6:

Ajtb(l _ e_tck/e) _ %(1 _ e*tl/e).e*(l‘ck*ll)/e_i_
P2 gy G, L (6:52)
4P _
B (I

Khai trién ham e- x va chi lay 2 s6 hang dau, ta co6:

APy 1y AP 1 APy 1 4P,

tﬂ
a0 d ot ettt 9 (6-53)

Véi gia thiét trong qua trinh lam viéc: A = const, ( = const, ta c6:

n n
_ lelt[ _ lelt[

t
Zrll 4 ck

(6-54)

Va dong co dugc chon phai dam bao:
(Pdm.chon ( (Ptb (6-55)

Trong thyc té, viéc tinh toan (Pi , (Ptb c6 thé dua vao Pc(t) va ((Pc) cta dong co (xem
hinh 6-13):

Va (Pdm.chon dugc xac dinh theo cong thirc:
1 =g,
Apdmichon = Pdmv (6'56)

Déi voi dong co c6 quat gid tu 1am mat thi trong biéu thic (6-55) phai tinh dén kha ning
suy giam cua truyen nhi¢t khi dirng may, khi khoi dong va ham, ta co:

2’11 Pjt;
APy = s sy, (057)
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195030457 s IO A
Hink 6 - 13 Cac ddac Hmh P va n( P, )

Trong do:

(12 hé s6 giam truyén nhiét khi khoi dong va ham,
(=0,75 dbi v6i dong co dién mot chiéu,

(=0,5 ddi v6i dong co dién xoay chiéu.

tk 14 thoi gian khoi dong va ham.

(1a hé sb giam truyén nhiét khi dong co duing.
(=0,5 dbi v6i dong co dién mot chiéu.

(=0,25 dbi véi dong co dién xoay chiéu.

t0 1a thoi gian nghi ciia dong co.

Kiém nghiém dong co theo dai lwong dong dién ding tri
Xuét phat tir biéu thirc:

AP =K +V =K +bI? (6-58)

Trong do:

K 1a ton that cong suat khong doi.

V 1a ton that cong suét bién ddi, thuong: V =bI2 .
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I 1a dong dién dong co.

b 1a hé sb ty 1é.

t L &L G
Hinh 6 - Ida: Déng dién i(8)

ot
dhit, bbbt b h G
Hink & - 14h: Cack tink gdn ding i1

Nhu vay tuong dwong véi biéu thire (Ptb ta c6 biéu thirc dong dién dang tri:

Iy
lan= oyt + Bty Xy, (6-59)

Diéu kién kiém nghiém:
Idt ( Idm.chon (6-60)
Dé tinh gi4 tri Idt ta phai tinh qua trinh quéa do.

Gia thiét co két qua tinh dong dién i(t), nd c6 dang dudng cong lién tuc, nhu trén hinh
6-14a bac thang hoa) va trén hinh 6-14b (giy khic hod) dé tim Ii va ti :
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L
Hinh 6 - 15 gdy khiic hod

Trong trudong hop dudong cong dong dién c6 dang tang trudng 16n nhu trén hinh 6-15b,
thi ta dung cong thirc gan dung:

2
Ii = Idi-[ci + % (6—61)
Al = I¢i - 1di (6-62)
Trong do: Idi, Ici xac dinh theo dd thi trén hinh 6-15.
Kiém nghiém dong co theo dai lwong mé men dang tri
Phuong phép kiém nghiém dong co theo diéu kién phat nong gian tiép 1a mé men duoc
suy ra tir phuong phdp dong dién dang tri, khi mé men ty 1€ v6i dong dién: M =cl (c 1a
hé so ty 1¢).

Dbi voi dong co dién mot chiéu thi diéu kién nay dugc thoa méan khi tir thong ciia dong
co khong doi.

Péi véi dong co khong dong bo:

M = Cml272c0s¢2 (6-62)

Ta cén phai ¢6 (2 = const, va cos(2 = const ( tirc 13 gan tdc do dinh mirc ciia dong co ).
Tinh mé men dang tri:

My, = éz'; M 1; (6-63)

Kiém nghiém dong co:

Mdm.chon ( Mdt (6-64)
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Kiém nghiém ddng co theo dai lwong cong suat dang tri

Trong truyén dong ma tbc d6 dong co it thay d6i thi P (M, do vay co thé dung dai luong
cong suat dang tr1 dé kiém nghiém phat nong.

P(t) M)

;:f{_f:::i /Eﬂ'

- t
A

Cong suat dang tri:

Py =31 PL1; (6-65)

Chon ddng co co:
Pdm.chon ( Pdt (6-66)

Trong thyc té & gian dd phu tai, toc d6 truyén dong thuong thay doi 16n trong qua trinh
khéi dong va ham. Cho nén can phai tinh toan hi¢u chinh P(t) nhu hinh 6-16.

Cau héi on tap

1. Céac quan h¢ nhiét sai cua dong co theo thoi gian ? = f(t) dugc st dung véi muc dich
gi ? nhip do tdng/gidm nhiét sai khi an tai hodc thdo tai cua dong co di¢n phu thudc vao
thong s6 nao ? Néu y nghia ctia hang so6 thoi gian phat nong Tn ?

2. 6 thi phu tai 1a gi ? Dinh nghia d6 thi phu tai tinh va d6 thi phu tai toan phan. Su
khéac nhau gitra hai loai do thi phu tai d6 1a gi ? Cong dung cua ting loai trong viéc giai
quyeét bai toan tinh chon cong suat dong co ?

3. D61 voi dong co dién c6 may ché do 1am vi¢e ? Pac diém lam viéc cua dong co &

ting ché d6 d6 ? Po thi phu tai cua timg loai ché d6 dugc dic trung boi nhitng thong s6
nao ?
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4. Viét cong thic tinh todn hodc kiém nghiém phéat néng dong co bang phuong phap
nhi¢t sai, ton that cong suat trung binh, cac dai lugng dang tri ? Cong dung cua tung
phuong phap doi véi bai toan chon cong suat dong co ?

5. Cac budc tinh chon cong Sut dong co & ché d6 dai han va ché do ngén han, ngén han
lap lai ?
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Chuwong 7:

H¢é thong diéu khién tw dong
Cac nguyén tic diéu khién tw dong

Xuat phat tir yéu cau cong nghé: can thay doi toc do, thay doi hanh trinh lam viéc cia
CO cau san xuat ...

Xuét phat tir ché d6 lam viéc cua HT DKTD: khoi dong, chuyén doi toc do, ham, dao
chiéu, dung may ...

Xuat phat tir yéu cau k¥ thuat, kinh té: diéu chinh téc d6, 6n dinh, chinh xac cao, an
toan... va kinh te.

Tir d6 can c6 nhimg nguyén tic DPKTD dé thyuc hién dugc cac yéu cau trén, dong thoi ty
dong han ché céc dai lugng can han ché: dong dién cho phép, mé men cho phép, toc do
cho phép, cong suat cho phép, ...

Piéu khién tw dong theo nguyén tic thoi gian

. Ngi dung

C6 d6 thi khoi dong PMd véi 2 cip dién tro phu:

N

0 LI

Hink 7 - 1: Céc ddc tink cova qud dé kki khet déng

- Trén hinh 7-1, trinh bay dic tinh khoi dong: ((Tw), ((t), I(t) ctia dong co dién mot chidu
kich tir dc lap, c6 2 cap khoi dong (dung dién tréd phu han ché dong khéi dong).
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- Qua dd thi khoi dong & trén, ta théy: viéc ngén mach cac cép dién tré phu co thé xay
ra sau nhitng khoang thoi gian nhat dinh:

+ Cép thi nhat duoc ngin mach sau khoang thoi gian t1 ké tir khi bat dau khoi dong.

+ Cap thtr 2 duoc ngan mach sau khoang thoi gian t2 ké tir khi bat dau ngin mach cip
l...

- Céc tin hiéu diéu khién & cac thoi diém trén duoc tao ra nho cac ro le thoi gian. Thoi
gian duy tri cua cac ro le thoi gian hién nay co6 thé dat: td.tr = 0,05s ( 2 h, va 16n hon.

- Thoi gian thue hién cc cip khoi dong (tdtr.kd) duoc xac dinh theo tinh toan qua trinh
qua do cua hé thong TBD TD.

Khi M(() [ hay I(() ] 1a tuyén tinh thi thoi gian qua trinh quéa do gitra hai cap toc do la:

tsa=T, -ln—g—Mm Ziln—g—Md[
° T Mggivy BT Mgging

(7-1)

L O T My

=J 1
Mggi = Mygiv1 ™ Mggivy

- Thoi gian chinh dinh ciia ro le thoi gian dé thyc hién gia toc tir tbe do thir i dén téc do
thir i+1 1a:

ted =tqd - to (7-2)
Trong d6: tqd - 1a thoi gian qua do giira 2 cap tdc do.

to - 1a thoi gian tac dong cia cac thiét bi, khi cy trong mach ¢6 lién quan dén su tac dong
cua ro le thoi gian.

Cic mach dién hinh:
* M6 may dong co dién mot chiéu 2 cép dién tré phu

1) So do:
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I S U T Ly
CKT 2RTh
Log
L L,
+10; 1
20D WY 20T

[
_W:Fg
2

K1 YN T
aan |
K 13 IRTh 15 r‘zgji_q
i g
2RTh | 2G

T

Hinh 7 - 2: 50 d4 nguvén iy va bidu dd thei gian

2) Nguyén ly lam viéc:
* Khot dong dong co:

- Pong cac cau dao 1CD, 2CD, dan dén cudn diy ro le thoi gian 1RTh(11-10) c6
dién, tiép diém 1RTh(13-15) mé ra, dam bao cho cac cudn diy cong tic to 1G(15-10),
2G(17-10) khong co6 dién, va nhu vay céac dién tré phu Rufl , Ruf2 , s€ déu tham gia
trong mach phan tmg.

- 4n nat M thi cudn day K(9-10) c6 dién, cac tiép diém K(1-3), K(6-8) dong lai, ddn dén
dong co b duoc khoi dong véi toan bd dién trg phu trong mach phén ung: Ruf( = Rufl
+ Ruf2 , theo dic tinh 1. Tiép diém K(7-9) dong lai dé duy tri cho cong tac to K khi thoi
an M. Cac tiép diém K(1-3), K(6-8) dong lai, 1am cho cudn day 2RTh(4-6) co dién, tiép
diém 2RTh(15-17) mé ra, dam bao cho cudn diy 2G(17-10) khong cé dién.

K(5-11) mé, K(5-13) dong, lam 1RTh(11-10) mat dién, sau thoi gian chinh dinh cia

1RTh (( t1) thi IRTh(13-15) déng, 1am cho 1G(4-6) déng, ngan mach Rufl , dong co
khéi dong sang dac tinh 2, tuong tng véi Ruf2 .
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Tiép diém 1G(4-6) dong lai, lam 2R Th(4-6) mat dién, sau thoi gian chinh dinh ctia 2RTh
(( t2 - t1), thi 2RTh(15-17) kin lai, 1am 2G(17-10) c6 dién, va 2G(2-4) dong lai, ngin
mach Ruf2 , dong co D chuyén sang dac tinh co ty nhién va sé td1 lam viéc & diém xac
lap XL .

* Dung dong co:

- 4n nat D 1am cudn day K(9-10) mat dién, va K(1-3) ma, K(6-8) mo, 1am phan ung
b mét dién, va 2RTh(4-6) mat dién; K(7-9) m¢ ra, K(5-13) m¢, K(5-11) kin lai, lam
1RTh(11-10) c6 dién lai, chuan bi khéi dong lan sau.

* Phuong trinh dac tinh co:

* Phuong trinh déc tinh qué trinh quéa do khi khéi dong:
Trang 205
(= XL + ((bd + (XL).e-t/Tc (7-4)

M = M¢ + (M] - Mc).eVT¢ (7-5)

YFrang thdi phin hi
1R Th| =+ ______ l_
G |- '
2G |- { —
ORTh|.y 4 |
0t 4 & ¢

Hink 7-3: Ddc Hink hoat déng theo thai gian
ciia cde phir t trong so &6 didu khidn tw ding

* Thoi gian khoi dong:
tkd =G (7-6)
* Thot gian chinh dinh cuta cac ro le thoi gian:

RTh: ted. 1RTh = tkd.1 - [t(k) + t(1G)] (7-7)
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2RTh: tcd.2RTh = tkd.2 - [t(2G)] (7-8)

Vi [t(K) , t((1G) , t(2G)] << tkd , nén: ted ( tkd . D6 thi: hinh 7 -31.
Nhdn xét

1) anh hwong cua momen tai Mc (khi UL =const, R= const):

- Vi du: C6 @6 thi khoi dong DPMdI véi 2 cap dién tro phu:

- Khi Mc tang thi Mdong tang, qua trinh qua do tang.

- Khi m6 men tai Mc hay dong tai Ic tdang, m6 men dong giam, thoi gian qua do tang
(qua trinh qua do bi giam gia tdc).

- Vi Mc(> Mc (hay Ie(> Ic) nén M(dong = (M - Mc() < Mdong do d6 qua trinh gia toc
cham lai. Ban dau ( ting dén (1( ((1( < (1), tu:c 1a cap 1 & diém bl thi da hét thoi glan
chinh dinh cia RTh nén phai chuyén sang cip 2, tirc sang diém cl, ct nhu Vay chuyen
ddi tir d1 sang el, v.v... Nhu vay, khi khoi dong ma Mc (hay Ic) ting 1én, s& din dén qua
tai, hay qua dong cho phép.

Hink 7-4: Cgc ddc tinh kkdi ding theo nguvén tde thei sian
khi phy tdi bi thay 61 trong qué trink Lhai déng.

- Phuong trinh dac tinh qua d¢ lac nay:
(bl = (XL + ((bd - (XL).e-tl/ Tc (7-9)
M = Mc? + (M1 - Mc?).e™V 1€ (7-10)

Te = J.((XL - (bd) / (M1 - Mc() (7-11)
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2) anh h wong cua mé men quan tinh J (hay GD2):

- Khi J tang thi Tc cling tdng va nhu vay (b1, (d1, ... gidm, tuong tu trudng hop Mc tang.
Tc=J.(XL - (bd) / (M1 - Mc) (7-12)

3) anh h wong cua ap luwoi UL (khi Mc = const, R = const):

- Pbi véi dong co dién mot chiéu:

Khi UL giam thi (0 = (UL / K() ciing giam xb6ng, néu phuy tai Mc = const thi mé men

dong co s€ giam, gia toc giam, qua trinh qua dg s€ kéo dai (hay thoi gian khéi dong,
ham, ... tang).

M M, M

Hink 7-5: Sy dnh hudng cua dién Gp luéi bi gidm

Néu giit cho (0 = const thi mé men M = K(I ( const, va dong dién I s& ting, c6 thé I >
Icp .

- Béi voi dong co khong ddng bo: f= const, M ( U2, nén UL giam thi M giam manh,
md men dong gidm, toc d¢ chuyén doi gidm, va thoi gian quéa do tang (thoi gian khoi
dong, ham, ddo chiéu, ... tang).

4) anh huong cua dién tro R (khi UL = const, Mc = const):

- Cac dién tro day quén cua khéi dong tir, cong tic to, ro le, dong co, ... khi nhiét do
thay doi thi dién tro s€ bi thay doi, thoi gian chinh dinh thay doi, nhat 1a cac qua trinh
khéi dong, ham, ddo chi€u ... ma dung dién trd phu thi khi nhiét 6 tang, dién tro tang,
thoi gian chinh dinh gidm, m6é men dong tang c6 thé 16n hon mdé men cho phép.

5) Uu, khuyét diém

- Uu diém: Khong ché dugc thoi gian mG may, hdm may, dao chiéu, ...
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Thiét bi don gian, lam viéc tin cdy, an toan, nén phuwong phap PKTD theo nguyén tic
thoi gian nay dugc st dung rong rai.

- Nhuoc dlem Mo men (dong dién) dong co thay doi theo Mc, J, to, UL, ..., nén c6 thé
vuot qua tri sb cho phép, can phai ¢ bién phap bao vé.

Piéu khién tw dong theo nguyén tic toc dd
Noi dung

- C6 db thi khoi dong DPMdl véi 2 cap dién tré phy:

0 LI

Hink 7 - 6: Cédc ddc tink khdi déng theo nguyén wdc e dd
- Piéu khién theo toc d0 1a dya trén co s& kiém tra truc tiép hoac gian tiép su thay doi
cua toc do.

- Kiém tra tryc tiép co thé dung ro le kiém tra toc d6 kiéu ly tam. Céach nay it dung vi
dung ro le kiém tra toc do phuec tap, dat tién va lam viéc kém chac chan.

- C6 thé kiém tra téc d6 gian tiép qua may phat tdc.

May phat toc (FT) 1a mot may dién mot chiéu co: (= const va EFT ( (, loai nay hay dung
doi1 voi dong co dién mot chiéu.

- D61 voi1 dong co khong dong b, thuong ki€ém tra toc do gian ti€p theo strc di¢n dong
roto va tan so roto.

Tai nhiing tbc d6 can diéu khién ((1,(2,...),cacrole kiém tra tbc d6 hodc kiém tra dién
ap FT, Erdto, froto, sé tdc dong tao ra tin hi¢u diéu khién.

Cic mach dién hinh:

* M6 may 2 cap toc do dong co dién mot chieu:
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Hink 7-7: Nouyén tde DETD md méy 2 cdp PM theo tdc df

* MGi cong tic to gia téc (1G, 2G, ...) duoc chinh dinh voi mét tri sé dién ap hat nhat
dinh tuong g v61 moi cap téc do nhat dinh nhu &6 (1, (2, ...

4n nat M lam K tac dong, dong co D khot dong véi toan bo dién tro trqng 1,nach phén
ung (Ru( = Ru + Ruf( = Ru + Rufl + Ruf2), duong dac tinh 1, vi luc dau toc do (=0
va con nhd nén:

UD =ED + Iu.Ru = K(( + Iu.Ru < Uh.1G (hoac 2G); (6-13)

- bén tai (= (1 thi:

UIG =K((1 +I2.(Ru + Ruf2) = UL - I12.Rufl = Uh.1G ; (7-14)

1G tac dong, ngan mach Rufl, dong co chuyén sang duong 2.

- Bén tai (= (2 thi:

U2G =K((2 + I2.Ru=UL - I2.Ruf2 = Uh.2G > Uh.1G ; (7-15)

2@ tac dong, ngén mach Ruf2, dong co chuyén sang ddc tinh tu nhién.

- Coi dién ap ludi UL = cosnt, vd1i 12 = const, va Rufl = Ruf2 , ta ¢ cac dién &p hut cua
cac cong tac to : Uh.1G =Uh.2G .

Nhu vay c6 thé chon cac cong tac to gia tdc cung loai, chinh dinh it.
Nhin xét

1) Uu diém: Phirong phdp PKTD theo toc dé dimg it thiét bi, khi cu diéu khién vi c6 thé
chi dung cong tac to chir khong can tac dong thong qua role nén don gian, ré tién.
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2) Nhuoc diém: Thoi gian qua do va thoi gian ham phu thugc Mc, J, UL, toctuia R, day
quan, 1am thay doi qué trinh qua d6 (nhu khi UL giam hay Mc tang, ... 1am thoi gian qua
do tang, qua trinh qua d¢ cham, dbt noéng di¢n tro khéi dong, dién trd ham, ... lam khé
khan cho viéc chinh dinh dién ap hat ctia cc cong tic to hodc ro le toc do).

- Khi dién ap lu6i dao dong s& lam thay ddi toc dd chuyén cép dién tré ((1, (2, ...) va
dong di¢n s€ nhay vot c6 thé qua dong cho phép.

- Khi dién ap luéi giam qué thap c6 kha ning xay ra khong du dién 4p dé cong tic to
tac dong va do do6 dong co co thé dung lai lam vi¢c lau dai & toc do trung gian, lam dot
nong dién tr¢ khéi dong (hay dién trg ham, ...) va nhu vay lam thay doi toc d¢ chuyén
cap.

Piéu khién ty dong theo nguyén tic dong dién

Noi dung

- C6 d6 thi khoi dong PMdl véi 2 cap dién tré phy:

iy g L
L
El:lg __-d
|
|
I:l:li_____.hl
|
|
|
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0 Ll

Hink 7-8: Cdc ddc tink kkdi ding theo nguyén tde dong dién

- Qua db thi hinh 7-8 ta thay rang: khi khéi dong, dong khdi dong thay doi trong khoang
(I1 ( 12). Nhét 1a mdi 1an chuyén cép thi cac diém chuyén cap thuong cing mot gia tri
dong dién (12), nén ta co thé dung role dong dién hodc cong tic to co cudn diy dong
dién de€ tao tin hiéu diéu khién.

- Tai diém chuyén cip b, role dong dién tic dong theo dong chuyén cap 12 dé ngan mach
cép dién trd thir nhat, dong co chuyén tr dac tinh 1 sang dac tinh 2. Dbén diém d, role
dong dién s& tac dong theo dong I2 dé ngan mach cip dién tro thir hai, dong co chuyén
tur dac tinh 2 sang dac tinh ty nhién TN.

- Cur nhu vay, dong co s€ dugc khoi dong dén tc do xac lap.

184/201



Cic mach dién hinh:
* Ham nguoc va dao chiéu DKdq theo nguyén tic dong dién:

- Cong tac xoay KC c6 5 vi tri: 0 ¢ gifia; 1, 2 bén thudn va 1, 2 bén nguoc; KC cb tiép
diém: KC1, KC2, KC3, KC4, KC5, ...

- Cac cong tac to co cac tiép diém duy tri thoi gian H, 1G.
- Role dong dién RHn c6:
Tham > Ih.RHn > I1 (7-16)

Inh.RHn = Ir6to =12 (7-17)

—

B
2G| 25
| 1 |
Ra| g o
1 1T
Rﬂﬂ
H H o
R, 1] (170 B g A g
RHn
‘i .C La .
b I, L
Hinh 7-9: 5o d¢ didu {\{"\ N ”
khién ne dgng DK, e
. & . ! Sl
:f}*.:e?c:' rtg:uy;an :fm_?ﬁ:fhm s “‘h——hﬁh_'___m
gian va dong dién. Al 1-00

- H¢ thong dang lam viée diém A trén dic tinh co ((A), twong tng véi vi tri 2(T) cua
cong tic KC, cac tiép diém KC1, KC3, KC4, KC5 dang kin, cac cong tic to T, H, 1G,
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2G dang c6 dién, cong tac to N khong c6 dién, toan bd cac dién trd phu trong mach roto
bi ngan mach, RHn khong tdc dong.

- Ditng dong co bang cach him nguoc:

+ Quay tay gat ctia KC tir vi trf 2(T) sang 2(N), khi qua vi tri 0 thi tit ca cac cong tic to
va role déu mat dién, dong co duoc tach khoi ludi dién, toan bo dién tré phu duoc dua
vao mach réto, mach di¢n ¢ trang thai thuong nhu hinh ve.

+ Khi dén vi tri 2(N), cac tiép diém KC2, KC3, KC4, KC5 kin lai, KC1 hé ra, cong tac
to T mét dién; con N, H c¢6 dién s& ddo 2 trong 3 pha cua stato dong co, lam dong co
thuc hién qué trinh him nguoc (giai doan dau clia qua trinh dao chiéu). Téc d6 dong bo
ctia dong co luc nay (ON = - (0T , dong dién roto tang rat 16n: Iréto = Iham > Th.RHn
> 11 nén RHn tac dong lam hé tiép diém thuong kin ctia nd, dam bao cho cac cong tic
to H, 1G, 2G khong c6 di¢n, toan bd R2f1 va R2f2 van tham gia trong mach réto cung
v6i Rh dé han ché dong dao chiéu hay 1a dong hdm ngugc cua dong co Tham ( Icp (doan
BC).

+ Téc d6 dong co D giam dan, dong him ciing giam dan dén I2 thi RHn nha (vi Inh.RHn
=12, valac d6 ( ( 0), lam cho H c6 dién, ngan mach Rh va ddm bao RHn khong tac

dong tro lai, két thuc qua trinh him nguoc.

+ Mubn dung dong co thi quay KC vé vi tri 0, cac cong tic to va role mat dién, dong co
dung tu do.

- Pdo chiéu:
+ Qua trinh thyuc hién twong tu khi hdm nguoc, nhung khi dong dién him giam dén 12
thi van dé KC & vi tri 2(N), sau khi RHn nha lam cho H c6 dién, két thuc qua trinh ham

nguoc va sé bit ddu qué trinh khai dong nguoc.

Khi H c¢6 dién thi n6 sé ngén mach Rh, 1am cho P kho1 dong nguoce theo duong dac tinh
tiép theo (CD).

+ Sau thoi gian duy tri ciia H, no sé tac dong lam 1G co dién, céc tiép diém cta 1G s&
ngan mach R2f1, lam cho P khai dong ti€p sang déc tinh DE.

+ Sau thoi gian duy tri cia 1G, no s& tac dong 1am 2G c6 dién, ngan mach R2f2, va D s&
khéi dong sang dac tinh tu nhién va téi diém xac 1ap.

Nhdn xét

1) Uu diém: C6 thé duy tri mé men dong co trong mét giéi han nhat dinh. Qua trinh khoi
dong, ham khong phu thudc moi trudong.
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2) Nhuwoc diém: Khi UL, Mc thay doi, nhat la khi Mc qud 16m s& lam cho Ic > 12, nhu
vay dong co c6 thé lam viéc ¢ dic tinh trung gian, lam phat nong dién tro, anh hudng
dén qua trinh lam vi¢c cua dong co.

Diéu khién tw dong theo cac nguyén tic khac

Diéu khién tw dong theo nguyén tic hanh trinh

1) N6i dung:

- Trén hanh trinh (duong di) cua cac bd phan lam vi¢c trong cac may moc, thiét bi (nhu
ban may, dau may, mam cdp, ...) dugc dat cdc cam bién, cac cong tic hanh trinh, cong
tac cuc han, cong tac di€m cudi, ..., d€ tao ra cac tin hi¢u di€u khién: khoi dong, ham,
dao chiéu, thay doi toc do ...

2) Mach dién hinh:

Phén tich truyén dong ban may bao dudng:

Trong so d6 dung cong tic hanh trinh KH ¢6 2 tiép diém KH1, KH2 loai khong tu phuc
hoi. Tai vi tri xuat phat ban dau ctia ban may thi cac tiép diém KHI kin, KH2 hé.
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Khot dong: 4n nat M thi RTr ¢6 dién, T c6 dién lam PM duoc dong di¢én va kéo ban
chay thuan, dongthdi 1RTh c6 dién s€ mo tiep diém cta n6 dé chuan bi cho dao chicu.

Khi hét hanh trinh thuan, vau A dap vao cong tac hanh trinh KH 1am cho céc tiép diém
KH1 mo, KH2 kin, dan dén T mat dién nhung N ciing chua c6 dién, PM ham ty do.

Sau thoi gian duy tri ciia 1RTh thi tiép diém ctia né dong dién cho N, 1am PM dao chiéu,
kéo ban chay nguoc. Khi d6 2RTh ¢6 dién, md ti€p di€ém ctia n6 chuan bi cho hanh trinh

thuan.

Di hét hanh trinh nguoc, vau B dap vao cong tic hanh trinh KH 1am cho cac tiép diém
KH2 ho, KHI1 kin lai, cong tac to N mat dién va T chua c6 dién, PM ham tu do.

Sau thoi gian duy tri ctia 2RTh, tiép diém ctia n6 dong lai lam cho T cé dién va DM kéo
ban chay thuan. 1RTh c6 dién va mé ti€p diém cua no, chuan bi cho hanh trinh nguoc.

Ban s€ lam viéc voi chu ky thuan/nguoc nhu hinh 7-10.

Mudn dung may: 4n nut D thi RTr mét dién, T, N, 1RTh, 2RTh mét dién, dong co ham
tu do cho dén ltc dimg may.

Nhdn xét

* Ngoai cac nguyén tic DPKTD di néu trén, con mot sb nguyén tic DPKTD khac: DPKTD
theo m6é mem, cong suat, strc cang, nhiét d, anh sang, ap suat, ....

* Panh gia vé cac so do diéu khién: vdi cac yéu cau k¥ thuat doi véi tat ca cac so do la
cao nhat thi:
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Cong suat cang 16n thi trong luong va gia thanh cang cao. Dung thiét bi, khi cu cang bé,
cang hién dai thi gié thanh cang cao.

Cung cong suit thi trong lugng va gid thanh 16n nhat 1a nguyén tic bKTD theo thoi
glan sau d6 1a nguyén tic DPKTD theo dong dién va cudi cung 1a nguyén tic PKTD theo
tde do.

N6i chung nguyén tic DPKTD theo toc do thuong dung dé diéu khién ham dong co.
Nguyén tic PKTD theo dong dién chul yéu ding dé diéu khién khai dong dong co,
Nguyén tic DPKTD theo thoi gian thi tng dung rong rai vi don gian.

CAc phan tir bio v¢ va tin hi¢u hoa

y nghia ctia bao vé va tin hi¢u hoa

* Cac phén ttr bao vé va tin hiéu hod c6 vai tro rat to 1ém:

bam bao qua trinh lam vi¢c an toan cho nguodi va may moc, thiét bi. Qua trinh lam viéc
c6 thé xay ra su co hodc ché do lam viéc xau cho nguoi va may moc, thiét bi, dong thoi
c6 theé bao hi¢u cho ngudi van hanh biét tinh trang 1am viéc cuia hé¢ thong DPKTD dé xu
1y.

* Chirc nang cuia cac thiét bi bao vé va tin hiéu hoa:

Ngtng hé théng (may moc) khi su ¢b nguy hiém truc tiép dén ngudi, thiét bi, may moc:
U <Uquy dinh, U>Ucp,I>1Icp, ....

Khi qua tai hodc su ¢b chua nguy hiém dén thiét bi, may moc thi thiét bj bao vé va tin
hi€u hod phai bao cho nguodi van hanh biét dé su 1y kip thoi.

Béo dam khoi dong, ham, dao chiéu ..., mot cach binh thuong, nghia 1a phai ddm bao
sao cho: I <Icp, to <tocp ,...

Cac dang bao vé:
Bdo vé ngan mach:
- Bdo v¢ ngan mach 1a bao v¢€ cac su co c6 thé gay nén hu hong cach dién, hoac hu hong

cac co cAu cua thiét bi, may moc (khi ngdn mach s& gdy nén nhiét d6 ting nhanh giy
chay hoac suc tir dong tang manh gay va dap, ...).
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- Cac thiét bi bao v€ thuong dung: cau chi, aptomat, role dong dién cuc dai, cac khau
bdo v€ ngan mach bang ban dan, di¢n tu, ...

- Dong tac dong cua cau chi:

Idc =1kd / ( (7-18)

Trong do:

Idc 1a dong tac dong cua day chay duogc chon.

Ikd 1a dong kho1 dong ctia dong co, phu tai dugce bao vé.

(12 hé s xét dén quan tinh nhiét.

(=2,5 dbi v6i dong co khoi dong binh thuong.

(= (1,6 ( 2) ddi véi dong co khoi dong ning.

+ Cam dit cau chi trén day trung tinh, mach n(f)i dat, vi dut day chi thi vo may s€ co
dién &p cao nguy hiém. Dung cau chi bao v¢ ngan mach thi don gian, re tién, nhung tac
dong khéng chinh xac, dong tdc dong phu thudc vao thoi gian, thay thé lau, khong bao
vé€ dugc che do 1am viéce 2 pha.

- Dong chinh dinh cua aptomat:

Ied = (1,2 (1,3).1kd ; (7-19)

+ Aptomat tac dong roi thi 6 thé doéng lai nhanh, cat duoc dong 16n, bao v¢ dugc ché
do lam vi¢c dong 2 pha (khi bi mat 1 trong 3 pha).

- Dung role dong dién cuc dai (RM) bao vé ngén mach phai chinh dinh dong tac dong
cho phu hop vo1 dong ngan mach.

Thuong dat role dong cuc dai trén 3 pha cua dong co khong déng bod 3 pha, hodc dat
trén 1 cyc do1 véi dong co mot chi€u. Tiép di€ém cia RM la loai khong tu phuc hoi.

+ Vi du dung cau chi va aptomat bao v¢ ngan mach:
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+ Vi du dung role dong cuc dai bao vé ngén mach:
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Hink 7-12: Sz dd duing role dong cuc dai bdo vé ngdn mach

Bao vé nhiét:

- Nham tranh qua tai 1au dai, néu khong thi khi cu, thiét bi, dong co s& phat néong qua
nhiét d§ cho phép.

- Thuong dung role nhiét, aptdomat c6 bao v¢ nhiét, phén tor bao v¢ qua tai béng ban dan,
deé bao vé qua tai cho phu tai dai han.

- Cac tiép diém role nhiét (RN) 1a loai khong tu phuc hdi, sau khi role nhiét da tac dong
thi phai 4n reset bang tay. Phai chon role nhiét c6 dic tinh phat nong gan véi dic tinh
phét ndng cua thiét bi, ddng co can dugc bao v¢ (hinh 7-13).

+ Dong chinh dinh cua role nhiét, aptomat:

Icd = (1,2 ( 1,3)Idm (7-20)

Trong d6: Idm la dong dinh murc cia dong co, phu tai.

+ Vi du dung role nhiét va aptdomat bao v¢ qua tai dai han:
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Hink 7-13: 5o dé ditng refle nkiétva aptémat bdo vé qua i

- Dung role dong cuc dai (RI) dé bao vé qué tai cho phu tai ngin han hodc ngan han lip
lai. Khi phu tai 1am viéc trong thoi gian ngin, su phat néng cta phu tai khong phu hop
v6i1 dac tinh cua role nhiét, nén role nhi€t khong tac dong kip, bdi vay phai dung role
dong cuc dai tac dong nhanh.

+ Vi du dung role dong cuc dai bao v€ qua tai nga"m han:
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Hink 6 - 19: RTh ITI—T

Sor dé dung refe déng cuc
dai bdeo vé qud i ngdn kan

- Dong chinh dinh ctia role dong cuc dai bao vé qua tai:

[cd.RI= (1,4 ( 1,5)Idm (7-21)

- Thuong dung 1 role dong cuc dai bao vé ngan mach (RM) va 2 role dong cuc dai bao
vé qua tai (RI). Tiép di€m cua role dong cuc dai bao v¢ qua tai 1a loai tu phuc hoi (hinh
7-14).

Bao vé diem khong va cuc tiéu:

- Nham tranh lam viéc véi dién ap ngudn thap hodc mat 4p ngudn, va tranh ty khoi dong
lai khi dién &p ngudn phuc hoi.

- Thu’O’ng dung cac rO’Ie dién 4ap (RA), cong tic to (CTT), khoi dong tir (KDT), dé bao
vé dém khéng va cyc tiéu.
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- Chinh dinh dién 4p hut, nha cta role dién ap, cong tic to:

Uh.RA > Ung.sut.cp (7-22)

Unh.RA ( Ung.sut.cp (7-23)

Trong do:

Uh.RA 1a dién 4p hut cta role dién ap, hay cua cong tic to, khoi dong tir.

Unh.RA la dién ap nha ctia RA, CTT, KDT.

Ung.sut.cp = 85%Ung.dm 14 dién ap ngudn sut cho phép.

Nguyén 1y 1am viéc va bao vé cua so do hinh 6 - 20:

Dit cong tic xoay KC & vi tri 0 thi tiép dém KC1 sé& kin, KC2 ho; Pong cau dao CD,
néudié¢n ap lam viéc dat gia tri cho phép (Ung > 85%Ung.dm) thi RA tac dong, né tu
duy tri thong qua tiép diém RA(1-3) cua no.

Quay cong tac KC dén vi tri 1 trai (T) thi K c6 dién, lam cho dong co quay. Khi dién ap
Ung ( 85%Ung.dm thi RA s€ nha lam K mat dién va dong co ciing dugc loai khoi ludi
dién, tranh cho dong co khoi bi dot nong qua nhiét do cho phép (vi dién 4p thap s& dan
dén dong tang qua dong cho phép cua dong co).

Khi dong co dang lam viéc, néu méat dién nguén thi khi c6 dién lai, dong co van khong
ty khai dong lai dugc, vi khi @6 KC van & vi tri 1 trai va KC1 van ho, RA da mat dién

khi mét dién ap ngudn, do d6 khi c6 dién lai thi K van khong co dién.

+ Vi du dung role dién ap (RA) bao vé dém khong va cuc tiéu:
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Hink 7-15: 50 dé cé bdo vé didm bhing vi cuc 86u

Bao vé thiéu va mat twr truong:

- Nham bdo vé thiéu va mét kich tir dong co. Khi dién ap hay dong kich tir dong co bi
giam, gay ra toc dd dong co cao hon téc do cho phép, hoac dong dién dong co 16n hon
dong cho phép, dan dén hu hong cac phan dong hoc clia may, lam xau diéu kién chuyén
mach, ...

- Dung role dong dién, role dién ap, ... dé bao vé thiéu va mat tir truong.

+ Vi du dung role dong dién, role dién ap dé bao vé thiéu va mat tir truong (hinh 7-16)
Nguyén Iy bao vé: khi du dién ap thi role thiéu tir truong RTT s& dong kin tiép diém cua
nd, KC dat ¢ vi tri gitra nén tiép diém KC1 kin, RA tac dong. Quay KC sang vi tri 1 (T)
thi cho dong co lam viéc binh thuong.

Khi dién ap sut qua gia tri cho phép, hodc dong kich tir giam thip dén gia tri: Ikt.D =

Inh.RTT, Inh.RTT ( Ikt.min.cp , nén RTT nha lam K mat dién, loai dong co ra khoi luéi
dién dé bao v¢ dong co.
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Hinh 7-16: 850 46 bdo vé thidu, matkich b déng cor

Bdo vé lién dong:

- Nhim bao dam su lam viéc an toan cho mach (bdo dam nghiém ngat mat trinh tu 1am
viéc hop 1y gitra cac thiét bi, trdnh thao tdc nham).

- Cac thiét bi bao vé lién dong bang co khi nhu: cac nut 4n kép, cic cong tic hanh trinh
kép, ... Va cac phan tir bao v¢€ lién dong di¢n nhu:

Cac tiep diem khoa chéo cua cac cong tic to, role, lam viéc & cac ché d khac nhau. Vi
du:

i i []
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@ Hink 6 - 22: 50 dé cé bdo vé

fién déng cova dién

Khi khéi dong thudn, an nat MT thi T ¢6 dién, dong dién cho dong co quay, con tiép
diém thuong kin cia MT mo ra khong cho N ¢6 dién, ddm bao khong bi ngan mach
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& mach stato. Khi T di c6 dién thi tiép diém thuong kin ctia T mé ra, dam bao cho N
khong thé c6 dién néu nhu khong may c6 ngudi tac dong vao ntiit MN.

Khi b dang quay thuan, mubn ddo chiéu, 4n nat MN thi T s& mat dién va N s& c6 dién,
qua trinh dao chiéu dién ra binh thudng. Néu khong may trong qué trinh quay thuén, tiép
diém cta T & mach stato bi dinh thi tiép diém ctia T & mach cta cudn day N s€ khong
kin lai dugc, nén mic du 4n MN nhung N van khong thé c6 dién duge, tranh duoc su
ngin mach bén phia stato néu nhu ca T va N déu tac dong.

Nhu vy cac lién dong co va dién trong so d6 da bao dam cho so d6 hoat dong binh
thuong, ding trinh tu lam viéc dat ra, tranh thao tdc nham.

Tin hi€u hoa

- Khi xuit hién ché do 1am viéc xau nhung chua cn phai dimg may thi thiét bi bao vé
s€ hoat dong lam cho céc thiét bi tin hi¢u bao cho nguoi van hanh biét dé xr 1y kip thoi.

- Khi tin hiéu d3 bao ma khong dugc xir 1y kip thoi thi thiét bi bao vé sé tac dong dinh
chi sy 1am viéc cta h¢ thong truyén dong dién.

- Thiét bi tin hiéu hod: Am thanh: chuong, coi, ...; anh sang: dén, mau, ...; Co bdo: role
tin hiéu, ...

Vi du:
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Hink 6 - 23: 50 dé cé bae vé va Hin Ridu hod
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So db hinh 6-23 dang hoat dong binh thuong. Néu nhur qu4 tai thi role nhiét s& tac dong,
lam RA r6i dén K mat dién, loai dong co ra khoi tinh trang nguy hiém, dong thoi dong
tiép diém ctia n6 lam dén d6 PP sang 1én, bao cho nguoi van hanh biét dé xur 1y, sau khi
xir Iy xong, ngudi van hanh n reset cia RN thi méi c6 thé van hanh lai dugc.

Con néu bi nga"m mach trong dong co thi role bao vé dong cuc dai RM tac dong, loai
ngay dong co khoi tinh trang nguy hiém, dong thoi dong tiép diém cua néd lam cho
chudng Chg kéu 1én, bao cho ngudi van hanh biét dé xir Iy kip thoi, sau khi xtr 1y xong,
ngudi van hanh 4n reset ctia RM thi méi c6 thé van hanh lai dugc.

Cau héi on tap

1. Dya vao nhiing co s& nao dé nguoi ta dua ra cac nguyén tac di€u khién ty dong theo
cac thong so thoi gian, toc d0, dong dién, va hanh trinh, v.v... ?

2. Phan tich ndi dung cua nguyén tic diéu khién ty dong theo thoi gian, tbe do, dong
dién, hanh trinh ? Giai thich nguyén 1y lam viéc ctia so d6 minh hga cho moi nguyén tac
trén?

3. Tai sao co thé X4y ra cac su cd trong hé théng truyén dong dién tu dong ? cach khéc
phuc su c6 d6 nhu thé nao ?

4. Phan tich bao v€ ngan mach, bao vé qua tai, bao bé di€ém khong va cuc ti€u, bdo v¢
thiéu hoac mat tr truong, bao vé li€n dong ? Giai thich nguyén 1y bao v¢ cia cac mach

dién hinh turong tmg véi mdi bao vé trén ?

5. Tin hiéu hoa 1a gi ? Cac mach tinh hiéu hoa c6 tic dung gi trong hé thong truyén dong
dién tu dong ?
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1. Co s¢ Truyén dong dién tu dong, tap 1 & 2, Bui Dinh Tiéu - Pham Duy Nhi, NXB
Pai hoc va trung hoc chuyén nghiép, 1982.

2. Co so Truyén dong dién tu dong, M.G. TSILIKIN - M.M.XOCOLOV -
V.M.TEREKHOV - A.V.SINIANXKI, nguoi dich Bui Dinh Tiéu - Lé Tong - Nguyén
Binh, NXB Khoa hoc & Ky thuat, 1977.

3. Truyén dong dién, Bui Qudc Khanh - Nguyén Vian Lién - Nguyén Thi Hién, NXB
Khoa hoc & Ky thuat, 1998.

4. Diéu chinh tir dong truyén dong dién, Bui Qudc Khanh - Pham Quédc Hai - Nguyén
Vin Lién - Duong Vin Nghi, NXB Khoa hoc & K§ thuat, 1998.

5. Trang bj dién - dién tir may gia cong kim loai, Nguyén Manh Tién - Vii Quang Hoi,
NXB Giéo duc, 1994.

6. Trang bi dién - dién tir may cong nghiép dung chung, Vii Quang Hoi - Nguyén Vin
Chat - Nguyén Thi Lién Anh, NXB Giao duc, 1994.

7. Phan tich va tong hop hé théng diéu khién tu dong truyén dong dién, Trinh Dinh Pe,
NXB Khoa hoc & Ky thudt, 1993.

8. Di¢n tir cong sut, Nguyén Binh, NXB Khoa hoc & Ky thuat, 1995.
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Tham gia dong gop

Tai liéu: Gido trinh Truyén dong Dién Ty dong

Bién tap boi: Khuong Cong Minh

URL: http://voer.edu.vn/c/Oead17e2

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Khai ni¢ém chung vé hé truyén dong dién tu dong
Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/5d6a2615

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Céc tinh co ciia dong co dién

Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/89f4act3

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Dic tinh co ciia dong co mét chiéu kich tir ndi tiép (dmnt) Va hdn hop (dmhh)
Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/5761db8e

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Pic tinh co ciia dong co khong dong b (PK)
Cac tac gia: unknown

URL: http://www.voer.edu.vi/m/994bb6cd

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Céc dac tinh co khi ham dong co bK

Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/5a303959

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Diéu chinh cac thong s6 dau ra ciia hé thong truyén dong dién
Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/8eb452¢c0
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Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Cac phuong phap diéu chinh tbc do dong co khong dong bd bang thay doi

thong so

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/6e03d934

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Piéu chinh téc d6 truyén dong dién Cac h¢ th6ng bd bién d6i - dong co

Céc tac gia: unknown
URL: http://www.voer.edu.vn/m/740530df
Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Qua trinh qua 6 truyén dong dién

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/2ab90066

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Chon cong suat dong co dién

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/4d8b89a7

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Hé thong diéu khién ty dong

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/6b22b4b3

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Tai liéu tham khao

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/15¢b3968

Gidy phép: http://creativecommons.org/licenses/by/3.0/
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Chwong trinh Thu vién Hoc liéu Mé Viét Nam

Chuong trinh Thu vién Hoc liéu M¢ Viét Nam (Vietnam Open Educational Resources
— VOER) duogc hd tro boi Quy Vi¢t Nam. Muc tiéu cua chuong trinh 1a xay dung kho
Tai nguyén gido duc Mo mién phi ctia nguoi Viét va cho nguoi Viét, ¢ ndi dung phong
phu. Céc ndi dung déu tuan thu Gidy phép Creative Commons Attribution (CC-by) 4.0
do d6 cac nodi dung déu co thé duoc str dung, tai st dung va truy nhap mién phi trudc
hét trong trong méi trudng giang day, hoc tip va nghién ctru sau d6 cho toan xi hoi.

Vi su hd tro cia Quy Viét Nam, Thu vién Hoc liéu Mé Viét Nam (VOER) da tr¢ thanh
mot cong thong tin chinh cho céc sinh vién va giang vién trong va ngoai Viét Nam. Mdi
ngay c6 hang chuc nghin luot truy cidp VOER (www.voer.edu.vn) dé nghién ciru, hoc
tap va tai tai liéu giang day vé. V6i hang chuc nghin module kién thuc tir hang nghin
tac gia khac nhau dong gop, Thu Vién Hoc liéu Mé Viét Nam 1a mdt kho tang tai li€u
khong 16, ndi dung phong pht phuc vu cho tit ca cac nhu cau hoc tap, nghién ctru cia
doc gia.

Ngudn tai liéu md phong phii c6 trén VOER c¢6 dugce 1a do sy chia sé ty nguyén cta cac
tac gia trong va ngoai nudc. Qua trinh chia sé tai licu trén VOER tr¢ 1€n dé dang nhu
dém 1, 2, 3 nho vao stc manh ctia nén tdng Hanoi Spring.

Hanoi Spring 1 mot nén tang cong nghé tién tién duoc thiét ké cho phép cong chung dé
dang chia sé tai lidu giang day, hoc tap ciing nhu chu dong phat trién chuong trinh giang
day duya trén khai niém vé hoc liéu mé (OCW) va tai nguyén gido duc mé (OER) . Khai
niém chia sé tri thirc c6 tinh cach mang da duoc khoi xuéng va phat trién tién phong
bai Pai hoc MIT va Pai hoc Rice Hoa Ky trong vong mot thap ky qua. Ké tir d6, phong
trao Tai nguyén Gido duc M¢ da phat trién nhanh chong, dugc UNESCO hd tro va duoc
chap nhan nhu mét chuong trinh chinh thirc & nhiéu nudc trén thé gisi.
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