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LOI NOI PAU

Mot trong nhitng muc tiéu quan trong hang diu ma Dang va Nha
nudc di dit 12 tién trinh ¢éng nghé hod , hién dai hoa dat nuéc.

Trong nhitng nam gan ddy linh vuc diéu khién va truyén dong dién da
phat trién manh mé. Dic biét véi su phét trién caa khoa hoc k¥ thuat, ngudi ta
d3 khai thac duoc tat ca nhitng wu diém vén c6 cua dong co khong dong bo

Vé6i @6 4n nay em d néu ra duoc mot khia canh nhé trong linh lyuc
diéu khién téc do dong co khong dong bo: « Tong hop hé thong tw dong
truyén dong dién dong co di bd rotor 1ong soc bang thay ddi dién ap”

Noi dung do &4n gdom 3 chuong:

Chuong 1. Nhitng van dé chung ciia hé théng tw dong truyén dong dién.

Chuwong 2. Giéi thiéu dong co khong dong bd.

Chuwong 3. Tong hop hé thong tw dong truyén dong dién dong co di
b rotor 16ng s6c biang thay doi dién ap.

Pé hoan thanh tét duoc do an, em di duoc su giup d& rat nhiéu cua
bo moén dién cong nghiép tu dong hoa va dac biét la su gitup do tan tinh caa
thay gido GS.TSKH.Than ngoc Hoan. Sau mét thoi gian ngan 1am d6 an em
da hiéu dugc ciu tao va nguyén Iy hoat dong cua dong co khong dong bo. Va
qua d6 em da biét cach tinh toan, tong hop va md phong hé thdng tu dong
truyén dong dién dong co khong dong bo. Do 1a nhiing kinh nghiém quy béau
gilp em viing tin hon trong cong viéc sau nay. Trong qua trinh thyc hién dd
an ciing vai nang luc han ché nén khdng tranh khoi sai sot, em mong dugc su
chi bao tan tinh caa cac thay co.

Em xin chan thanh cam on!



CHUONG 1.

NHUNG VAN PE CHUNG CUA HE THONG TU PONG
TRUYEN PONG PIEN

1.1. Khai niém hé théng tw dong truyén dong dién.
Truyén dong dién 12 mot nghanh khoa hoc thudc linh vuc co dién hoic
chi mot qué trinh bién d6i nang lwong dién thanh ning luong co

Ta c6 so d6 khdi co ban caa mot hé truyén dong dién nhu sau

Bb b TBL M

Ludi dién

Lénh dat
Hinh 1.1: So d6 khéi hé thong tu dong truyén dong dién

Trong dé

- BD: B6 bién d6i c6 chtc nang bién dbi dong dién va dién ap ludi
thanh dong dién va dién &p co tan so thich hop

- B: Bong co dién

- TBL : Thiét bi truyén luc

- M : May san xuat

- PK : Bo diéu khién
1.2. Phan loai hé thong truyén dong dién.

+ Dua vao loai dong co dién



- Truyén dong dién dong co dién mot chiéu

- Truyén dong dién dong co dién xoay chiéu

- Truyén dong dién dong co dién dic biét

+ Dua vao twong quan giita dong co dién va may san xuat

- Truyén dong dién nhom : Mot dong co dién phuc vu cho mot nhém

phu tai

- Truyén dong dién don : Mot dong co dién phuc vu cho mét phu tai
riéng biét

- Truyén dong dién nhiéu dong co : Nhidu dong co dién phuc vu cho
mot phu tai

+ Dya vao mtrc d¢ tu dong hoa
- TPD ban tur dong : 1a hé thdng truyén dong dién trong mot vai khau
con o su can thiép cta nguoi van hanh
- TPD ty dong : 1a hé théng truyén dong dién khdng co su can thigp
cta nguoi van hanh
1.2.1. Cac xu hwéng phat trién caa tw dong hoa truyén dong dién.
- Hoan thién cau trlic ctia dong co dién : Lam ra nhitng dong co dién c6
dai diéu chinh rong va dé dang
- Hoan thién ciu trac co hoc cua truyén dong dién
- M6 rong pham vi tng dung caa truyén dong dién
- Tang mirc do ty dong hda cua hé thong
- tng dung cac thanh tuu cdng nghé méi trong linh vuc diéu khién
1.3. Phwong trinh déng hoc cia truyén dong dién.
1.3.1. Poi véi hé truyén dong chuyén dong quay.
Ta c6 phuong trinh can bang cong suat cua hé
Pee = Py - P
Trong 46 P4 : Cong suat do dong co sinh ra dé gay chuyén dong

P, : Cong suat caa phu tai ma dong co phai khac phuc



Pa4s : CONQ suat dong dic trung cho sy thay d6i dong ning cua hé

Hé quay véi tée do goc 1a  thi dong nang tich liy duoc sé 12
2
A=12
2
trong trudng hop tong quét J phu thudc vao goc quay cua bd phan 1am
vicctucla J =f(a)thitaco

dA do ®° dJ
_ =J + = _

P,=—=Jo— =P, -P
©“ gt "“dt 2 dt ¢ °
Mdg:Md—Mchd—“’+“’—d—‘]
dt 2 dt
=92 g 0e o
Vi dt @ nén phuong trinh c6 thé viét lai nhu sau
2
Mdg=Md—MC=Jd—w+w—d—J
dt 2 da
, Mdgsz_Mcz‘]d_a)
Truong hop J = const ta cé dt

Pay 1a phuong trinh dong hoc ddi véi chuyén dong quay. Tir phuong
trinh nay ta co :

1. Mg >0, My> M, hé ting toc khi >0, ham khi <0

2. Mg, <0, Mg< M, hétang toc khi <0, hdm khi >0

3. Mg =0, Mg= M, day la trang thai lam viéc xac lap cua hé véi =
1.3.2. P6i véi hé truyén dong chuyén dong tinh tién.

Tuong tu nhu chuyén dong quay cong suat dong cua hé duogc tinh theo

d ( mv?
P, =—
"g dt( 2 J

tong quat m = f (L) trong d6 L 1a quing duong ma vat dich chuyén

cong thuc

duoc nén ta cé m = f(t)

dv v dm

Py =mMV—+——
% dt 2 dt



dL dL
. —=v=dt=— sl
vi dt V. nén phuong trinh c6 thé viét lai thanh
3
Pdg: @_Fv_d_m
dt 2 dL
dv v?dm
F,=F,—F =m-—+> -1
@O e dt 2 du

vay phuong trinh dong hoc cua hé cé dang sau

2
£ _F —pdv, v dm
dt 2 dL
< , I:d - I:c = mﬂ
trong truong hop m = const thi ta c6 dt

Trong d6 Fq: luc gay ra chuyén dong
F.: Luc can do vat tao ra
m : Khéi lugng cua vat
v : Van téc chuyén dong
L : Quéng duong dich chuyén duoc cua vat
t : Thoi gian dich chuyén
trong chuyén dong quay néu cho téc do 1a n=v/p thi ta co thé tinh d6i nhu sau

27m n
= _

T 60 955
1.4. Moment can.
1.4.1. M6 men can phu thudc vao chiéu chuyén dong.
+ M6 men phan khang : La loai md men ma chiéu caa né ludn chong lai
chiéu chuyén dong nhu mé men ma sat trén truc CAC may san xuat . Qui uéc

chiéu &m ctia mé men triing chiéu duong cia téc do



> £

Mc Mco - M
Mco Mc

@

Hinh 1.2: Bac tinh co cia moment can phan khang.
Puong 1 1a dudng M, khong phu thudc tdc do con dudng 2 1a duong
m6 men can ty & bac nhat cua toc do
+ M6 men can thé nang : La loai md men can do tai trong sinh ra trong
cac may nang ha , toi , can truc . loai mé men can nay cé chiéu khéng phu

thudc vao chiéu chuyén dong

74

MCO MC

Hinh 1.3: Pic tinh co ctia moment can thé ning.
1.4.2. M6 men can phu thudc tri sé toc do.
+ M6 men can khong phu thuoc téc do

+ M6 men can ty 1& bac nhat téc do



+ M& men can ty 1& bac hai véi toc do

+ M6 men can ty & nghich véi toc do
1.4.3. M6 men can phu thudc vao goc quay.

La loai mO men can xuat hién trong cac may san xuét co co cau thanh
gat tay quay nhu cac bom piston , may nén khi ...
1.4.4. M6 men can phu thugc vao hanh trinh.

Trong cac co cau nang - van chuyén va nhirnh loai xe tai chuyén dong
trén mat phang nghiéng , mé men can khong nhitng phu thudc vao téc do dich
chuyén ma con phu thudc vao quing dudng ma vat dich chuyén duoc . Trong
truong hop tong quat mé men nay duoc biéu dién nhu sau

M; = M, + ko

Mg : gia tri md men can khi hanh trinh =0

k: hésbtilé
1.4.5. M0 men can phu thugc vao thai gian.

+ Phu tai dai han khong d6i

+ Phu tai dai han bién d6i lién tuc

+ Phu tai thay d6i dot bién

+ Phu tai ngan han lap lai

+ Phuy tai ngan han
1.5. Quy doi cac dai lwong vé truc dong co.
1.5.1. Tinh quy doi mé men can vé truc dong co.

Ta phai quy d6i M, vé truc dong co , & day ta can dam bao cong suat
cua hé trude va sau khi quy d6i 1a nhu nhau

M, .o,

=M, .o,
n
~M, =M, 1.2
n Wy
|:& M. = i



Trong d6 M, 1a m6 men can tinh ctia tang quay di quy doi vé truc dong co
1.5.2. Quy doi luc can vé truc dong co.

Trong so dd dong hoc ta gia thiét tai trong G sinh ra luc F va 1am cho
khdi niang chuyén dong véi van téc chuyén dong tinh tién 1a v . Tinh toan quy
d6i F¢ vé truc dong co

Truong hop nay ta ciing can dam bao cdng suét cua tai trong khong doi

nhu vay ta c

F.v F.v
“—=M,0, >M_ =—
n 1-@0q
F..
p=—>M = , ‘
bat % d vGi #1a ban kinh quy doi luc phu tai vé truc

dong co
1.5.3. Quy ddi tat ca cac mé men quan tinh J , khéi quan tinh m vé truc
dong co.

Gia thiét dong co c6 md men quan tinh 13 J4 . HOp toc d6 gdom cd k banh
ring , mdi banh ring c6 md men quén tinh 13 J; ,J, ....Jx ,van toc goc la

@1 @@ Tang quay c6 md men quan tinh J; , te d6 goc la “

Ta phai quy doi cac dai lugng co hoc trén vé truc dong co, truong hop

nay can dam bao dong ning cua hé khong thay d6i nghia 1a ta c6

2 n 2 2 2 2

w w w \Y w
J, 24y J ), S m—=J]-2
) Zl“ "2 Y2 2 2
n 2 2 2
Vv
3+ 3, % 3 2 em =
T do tarat ra v @y @y @q
in:&;it:& ) . p:i .
bat @n “ la céc ty so truyén va ¢ 1a ban kinh quy doi

khdi quan tinh m vé truc dong co

n

J=1, +ZJn£+Jt%+mp2

2
1 d t



Thuc té do c6 hop s6 ma mé men quén tinh cua dong co ting 1énc lan vi
vay ta cé

J=adl, +Jt%+mp2
|

t
trong cac sb tay ky thuat thuong cho mé men vo ling ctia dong co voi ky
hiéu 1a GD? thi mé men quan tinh J dugc xac dinh bang cong thuc

_ GD?
4

J

1.6. Pic tinh cia hé théng tw dong truyén dong dién.
1.6.1. Pinh nghia.
Mdi quan hé giira toc d6 n hoic voi md men sinh ra cua dong co hoic
ciia may san xuat goi 1a dic tinh co ctia ddng co hoic may san xuat
Dic tinh co ¢6 thé viét ¢ hai dang : Ham thuan va ham nguoc
- Ham thuan n = f (M) hoac = f(M)
Ham thuan hay duoc sir dung dé danh gia chit lwong tinh cia hé
truyén dong dién
- Ham nguoc M = f(n) hoac M =f (w)
Ham nguoc thuong dugc s dung trong viéc tinh toan giai tich
1.6.2. Phan loai dac tinh co.
- Pic tinh co tinh : méi quan hé = f (M) cia dong co trong nhiing
trang thai lam viéc xac lap caa
- Pac tinh co dong : 1a qiiy tich cac diém cd toa d6 ( M; , ;) trong
thoi gian cua qua trinh qua d¢ hay con duoc goi la qiiy dao pha ctua hé
- bic tinh co dién : LA mdi quan hé giita tc do cua dong co va dong
dién phan ng hoic mach dong luc
n="f(l) hoac =1(l)
Pic tinh co dién dung dé danh gia mirc do chiu tai cua dong co vé mat

dong di¢n



Déi véi dic tinh co tinh va dic tinh co dong thi mdi dic tinh lai duoc
chia lam 2 loai

- Pic tinh co ty nhién : 1a dic tinh co tng voi cac théng sé cua dong co
la dinh muc

- Pic tinh co nhan tao : 1 dic tinh co thu duoc khi ta thay doi cac théng
sb cuia dong co
1.6.3. B¢ cirng cua dac tinh co'.

Do cung cua dic tinh co biéu thi su thay doi cua téc d6 khi mé men

thay doi.

dM AM
P= 40" Ao
dMm
ﬂA:d_:tg§D
[0}

DPé dé phan biét thi do ciing cia dong co ta ky hiéu 1a B con ctiia may
san xuat 1a .
1.6.3.1. Hé dom vi twong ddi sir dung trong truyén dong dién.

Pé thuan tién cho viéc tinh toan thiét ké , hodc so sanh danh gia cac hé
truyén dong dién , nguoi ta thuong st dung hé don vi twong ddi .

Mudn biéu dién mot dai lugng nao d6 dudi dang don vi twong ddi ta ly tri
s6 cua nd chia cho tri s6 cua dai luong co ban twong tmg da chon . Trong truyén
dong dién cac dai lugng co ban thuong chon la cac dai luong dinh mie nhu :

Udm » lam > @dm » Mam Ram .......
Dé ky hiéu ta dung déu * trén cac dai luong d6 . Vi du tri s twong ddi

cua dién &p

U= o= 100
Udm Udm
=L M =M
twong tu cua dong dién ln : md men M g va tur théng
=2
(de

10



Khi st dung ta can cha y

-Dbi voi cac may dién mot chiéu kich tir doc 1ap va hdn hop , tée do
co ban 1 wg ; VGi cac may dong bo va khong dong bo tdc do co ban 1a toc do
khong tai 1y tuéng ; véi cac may dién mot chiéu kich tir ndi tiép toc d6 co ban
1a tbc d6 dinh muc

-bai Iugng co ban cia dién tré 1a dién tré dinh mac

Véi cac may mot chiéu

Ry, = 2t (02)

dm |
dm

Vi dong co khong ddng bo ro to diy quan thi dién trg dinh muc cua ro
to Ry bao gom dién tro ctia cudn day roto & mot pha r, cong véi dién tré phu
R; mac nbi tiép vao mdi pha sao cho khi roto dung yén , mach stato dat vao
dién ap dinh mac , tan s6 dinh mac thi dong & mdi pha c6 tri s6 dinh muc .
Khi roto dau hinh sao thi tong tré dinh mic & mdi pha la

E
Z o= 2nm
2d \/él 2dm

Eonm: sdd gita 2 vanh gop khi roto ditng yén con stato ¢6 thong s dinh muc

(@)

lam : dong dién dinh mirc & mdi pha cua roto
do trong cac dong co khong déng b0 X24m<< Zaam NEN ta €O Rogm = Zodm
Néu mach roto dau tam giac thi dién tré dinh mac & mdi pha tinh quy doi
1

~—R
2dmy 2dmA
2

sang dau sao 12 :
1.6.3.2. Pic tinh co ciia may san xuat.

Trong thyc té san xuat c6 nhiéu loai may san xuét khac nhau , tuy nhién dic
tinh co ctia chling cd thé biéu dién bang biéu thirc tong quéat sau

Mc = MCO +(Mcdm _Mco)[&j
(4]

dm
Trong 46 M. : M6 men can trén tryc may san xuat ang voi toc dd nao do

M, : M6 men can trén truc may san xuat tng véi tbe do ©=0

11



Meam : MO men can trén truc may san xuat tng véi tbe do wam
X : 86 ty nhién dic trung cho ting dic tinh
a. Vi x=0 M, = const
Dic tinh dang nay thuong co trong cac co ciu nang ha , cac bang chuyén ..
b. Vi x=1 Mty Ié véi bac nhat toc do
M6 men nay thuong co trén truc cia may phat dién mét chiéu kich tur
doc 1ap khi 1am viéc véi tai thuan tré, md men can do ma sat truot sinh ra
c. V&i x=2 M, ty 18 voi binh phuong toc do
M6 men can dang nay thudng xuat hién trong cac bom ly tdm , quat gio ....
d. Voi x= -1 M, ty 1& nghich véi téc do

Thudng c6 trong cac may cit got kim loai.

12



CHUONG 2.

GIOI THIEU PONG CO KHONG PONG BO

2.1. Céu tao va nguyén ly 1am viéc.
2.1.1. Cau tao cia dong co khong ddng bd.

Hop ndi day
Céu noi dayg

_w Loi thép Stato

» Day quan Stato

, Yong bi

Vong ngian mach

Hinh 2.1: CAu tao dong co khéng dong bo.

*Phan tinh - Stator:

- Loi thép stator duoc ghép bang céc 14 thép ky thyat dién hinh vanh
khin co xé rinh ¢ bén trong dé dit day quan stator. L3i thép dugc ép vao phia
trong vo may.

- DAy quén stator thuong 1am bang day ddng c6 boc cach dién dat trong
cac ranh cua 16i thép.

- Vo6 may gom than may va lap may thuong 1am bang gang.

*Phan dong - Roto:

13



- L&i thép la cac la thép ky thuat dién duoc ghép lai vai nhau, mat ngoai
c6 x¢é ranh dé dat day quan, ¢ giita co duc 16 dé Iap truc.

- Day quan roto gom hai loai: roto kiéu day quéan va roto kiéu long sdc

Loai roto kiéu day quan: ciing gidng nhu diy quan ba pha stator, cuon day
roto dugc dau hinh sao con ba dau duoc ndi dén ba vanh trugt gan vao truc quay
cta roto ca cach dién véi truc. Ba chdi than tiép xdc voi ba vanh truot duoc néi
ra ngoai vai cac dién tro phy dé khoi dong hodc diéu chinh toe do.

Loai roto kiéu 16ng soc: Loai day quan nay khac véi day quan stator.
MJi ranh cua 16i sit dugc dat mot thanh dan bang dong hoic nhoém va duoc
ndi tit lai & dau bang hai vong ngan mach bang déng hoic nhdm. Day quan
roto kiéu long s6c khong can cach dién vai 16i sat.

2.1.2. Nguyén ly lam viéc.

Pong co khong dong bd 1a dong co dién hoat dong voi toc do6 quay
ctia Rotor cham hon so véi toc dd quay cia tir truongStator.Ta thudong gap
dong co khong ddng bo Rotor 1dng séc vi dic tinh hoat dong cta né tét hon
dang diy quan.

Stator duoc quan cac cudn day léch nhau vé khong gian (thuong 1a 3
cudn day 1éch nhau goc 120°). Khi cap dién 4p 3 pha vao diy quan, trong 1ong
Stator xuat hién tir truong Fs quay tron véi tan sd S=60*f/p, véi p 1a sb cip
cuc cta ddy quan Stator, f1a tan sd.

Tu truong nay moéc vong qua Rotor va gdy dién dp cdm ung trén céc
thanh din 16ng soc cia rotor. Pién ap nay giy dong dién ngin mach chay
trong cac thanh din. Trong mién tir truong do Stator tao ra, thanh din mang
dong I s€ chiu tac dong cua luc Bio-Savart-Laplace 161 di. C6 thé noi cach
khac: dong dién I gdy ra mot tir truong Fr (tu truong cam Ung cua Rotor),
tuong tac gitra Fr va Fs giy ra momen kéo Rotor chuyén dong theo tir trudng

quay Fs cua Stator.
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http://vi.wikipedia.org/wiki/T%E1%BB%AB_tr%C6%B0%E1%BB%9Dng
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2.1.2.1. Pac tinh co cia dong co KDB.

bac tinh co cua dong co dién chinh la quan hé n=f(M,) hoac M, = f(n).
Ma ta c6 M=My+M,, & day ta xem Mo=0 hodc chuyén vé Momen can tinh
Mc. Vi vay M,=M=f(n)

i Myw [ 7] M
= : 1 illm 0!
) :'1 E-SHL D S"1IJ|. :1 i S
: o -h{mu : II.,_
i M. Fit —sfe—o D .Co —J-:-t— am

Quan hé M=1(s)
Hinh 2.2: Dic tinh co thay doi tan sd.
Tir hinh 2.2 ta xét ché d6 dong co nghia 1a s=0+1 hinh 2.3a. Néu thay
s=(n-n)/n; ta sé co quan hé n =f(M,) chinh la dac tinh co ctia dong co khong
dong bo (hinh 2.3Db).

M &
. . . Rt
M| R, R+R, R*R

mag

1,

i l']1]|.

(b)
Hinh 2.3: Pac tinh dong co khong déng bo

(2) Quan hé momen theo hé sé truot

(b) bBac tinh co cua dong co

+Poan 0a (0 < s < sy,) Pong co lam viéc 6n dinh. Pic tinh co cung .
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+ Poan ab (sy < s < 1) Pong co 1am viéc khong 6n dinh.
2.2. Cac phwong phap diéu chinh téc do dong co.
2.2.1. Piéu chinh téc dd dong co khong dong b biang phwong phap thay
ddi dién ap.
2.2.1.1. So 6 nguyén ly diéu chinh.

Pé diéu chinh dién &p ta dung bd bién ddi BD c6 tin hiéu dién &p ra
thay d6i theo tin hiéu diéu khién nhu so ¢4 nguyén Iy sau

2

0 o

1l

— F—

S # Rcd
Uk

Hinh 2.4: So d6 nguyén Iy caa dong co diéu chinh dién ap
2.2.1.2. Pic tinh co trong diéu chinh.

a.Néu bo qua tong tré nguon va khong dung dién trd phu trong mach ro to.

- bién &p nguon thay d6i ta thu duoc mot ho dic tinh diéu chinh c6 do
truot tGi han gitr nguyén con My, thay d6i ti 16 véi U

w
A

dt.tn

U

[/

Mih.u Min

Hinh 2.5: Pic tinh co thay d6i dién ap.
Nhu vay nhitng dudng dic tinh didu chinh nay c6 doan 1am viéc ngin

d6 ctiing thap va My, giam nhanh khi dién 4p giam
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Dé cai thién dic tinh diéu chinh va 1am giam mac phat néng cia may
dién nguoi ta ndi thém mot dién tré Rey vao mach roto . Khi dién ap dat vao
stato 13 dinh muc thi ta thu duge dic tinh mém hon dic tinh tu nhién, ta goi
no la duong dac tinh giéi han

R, +R
_ 2 cd _
Sthgh = St R Mthgh - Mth
2

Mingh » Sthgn : MmO men va do truot téi han gidi han cua dac tinh
gidi han
M, St : mO men va dd truot tdi han cua dac tinh tu nhién
Khi dién ap dat vao khac dinh mac , mé men téi han My, S€ thay doi

ti 1¢ v6i binh phuong dién ap con do truot tdi han sy, , thi khong doi

2
U *
My, = MthghLU_J = Mthgh u

d
Stha = Sthgh = const

Dya vao dac tinh gisi han Mg(s) ta suy ra déc tinh diéu chinh ang voi

_ *2
gia tri U cho truéc nho quan hé M, =MV

Cac duong dic tinh diéu chinh sé& c6 dang nhu sau

w
A
_— — — __ dt.tn
16
u >
wth.gh /
/
L Y
Mth.u Mth

Hinh 2.6: Dang dic tinh co diéu chinh.

b. Néu tinh dén ca tdng tré nquon.

Truong hop don gian ta xét bo bién doi co dién tro R, , dién khang X, va

céc thong sé nay khdng phu thudc vao dién ap U dat vao dong co , khi d6 ta co:
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o R, + Ry
thgh —
JRZ + (X, +X,)?
3u2
Mthgh: i > 2-:|\/|t
2a’olth +\/th +(Xy +X,) J

TI'Ol'lg do R]_t = R1+Rb ; Xlt - X]_ +Xb

R, ++/RZ + (X, + X,)?
h 2 2
Ry +RZ +(Xy +X,)

Phuong trinh dac tinh co cua duong dac tinh gidi han sé la

M. — 2Mthgh(1+aysthgh)
gh —

S Stngh
oo 2a'Syg,
Sthgh S

R
voi  RitRa
2.2.2 Piéu chinh téc d§ dong co khong dong bd bing phwong phap thay
ddi thn s6 nguén f,.

2.2.2.1. Khai niém chung.

®=w,1-3)= 2,

(d-5) .
, ta nhan thay khi thay
d6i tan s6 f, ta cling c6 thé thay doi duoc tdc d6 cua dong co khong dong bo .

Ta c6 so do diéu chinh nhu sau :

Xuat phat tir biéu thuc

&

W—

F— b

Uz,f2=Var/k/;
4

BBD

U, , f; = const

Uk

Hinh 2.7: So d6 diéu chinh toc d6 dong co bang thay d6i dién ap.
Do may dién duoc thiét ké dé lam viéc véi mot tan sé nhat dinh nén
viéc thay doi tan sb s& 1am anh huong dén ché do cong tac ciia may dién .
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Ei=Cof, =U:-1,2,
cof, ~U; :@:g—ézc'uf—ll
Néu dién 4p U, = const thi khi tan sé f; ting thi tir thong @ s& giam do
d6 s& dan dén hién twong giam mo men trong may . Bé giit cho md men
khong ddi thi ta phai tang dong dién. Nhu vay dong co s& bi qua tai vé dién
Néu ta giam tan sé f; thi tir thong @ sé& tang 1én , diéu nay s& lam dbt
nong 18i thép va lam cho hién tuwgng bdo hoa tir trong may tang 1én
Nhu vay d6i v6i phuong phap thay doi tan so thi khi diéu chinh tan sé thi
ta cling phai thay d6i U, cho phtl hop nham muc dich giit cho @ 1a khong doi
2.2.2.2. Quy luat thay doi tan so.
Khi tién hanh diéu chinh néu ta giir cho hé sé qué tai vé md men 1a
mot hang sb thi ché do 1am viéc ctia may dién s& ludn dugc duy tri & mac toi
uvu nhu khi lam viéc vai tai dinh mac

Nhu vay khi diéu chinh ta can phai luén thoa man diéu kién :

A= My, = const
M

c

Néu coi i~ 0 tir biéu thirc ciia My, ta co

N 3U12 B SU 12
" 20, (X, f, + X, 1,) Aot
1 2 1
p
27,

Dy =

Trong d6 ta da thay thé o
Hé sé qué tai vé md men cia dong co duge xac dinh dua vao My, va
M, = f ()
M,, 3U? u?

AT B
Mo 22 +C)iiM (@) 1t Mel@)
p
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Thay thé M. = f (w) bang phuong trinh dic tinh co dang gan dung cua

2 X
, a)za)oz ﬂflec(a)):Mc.dm'a)X:Mc.dm (27[)() .flsz'flx
may san xuat va coi P P
SoMa A U
7 (2+X) \ '/( '/7\ r N
Nhu vay ta co M. B 1, va viét biéu thuc 4 cho truong hop

lam viéc ¢ cac thdng sé dinh mic va trong trudong hop Uy, f; bat ky va thoa
mian diéu kién 4= const luc d6 ta co

2 2 2 (2+x)
Uldm _ Ul Ul _ fl

f1(2+x) - f1(2+x) U12d - f1(2+x)
m
Ul B f1(2+x)
\ 4 /4 A =K A= 2 A 4 U B f (2+X) 1
Tur do ta rat ra quy luat bién doi cua dién ap ~m um  hoac

Uj =1

Vay dién 4p stato phai thay doi phu thudc tan sb va dac tinh phu tai .
Cho x céc gia tri khac nhau ta s& c6 nhitng quy luat bién dbi khac nhau cua
dién &p . Ta c6 bang biéu dién quy luat

Bang 2.1: Bang biéu dién quy luat diéu chinh.

Loai tai X Quy luat diéu chinh
Kiéu may tién -1 £

Kiéu may nang 0 f,

Ma sat nhot 1 [£3

Quat gid 2 f,"?

2.2.2.3. Cac dic tinh diéu chinh.

Pic tinh co ciia dong co khi diéu chinh tan s6 khong nhitng phu thudc
vao f; ma con phu thudc vao quy luét thay do6i dién ap , nghia 1a phu thudc
vao dac tinh tai
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Khi st dung quy lut diéu chinh dién 4p gan ding thi mé men t&i han
cta dic tonh diéu chinh cling duoc xac dinh gan dung . Khi tan sé va dién &p
1a dinh mac thi m6é men téi han sé la

2
M _ 3Uldm
th.dm —

Ar -
? f1§m (C1 + Cz)

2
U*
_ 1
My =My im £ 2
1

So sanh véi My, ta c6 va thay Y1 bing quy luat bién

- A \ y . ~ , M — M f #*X
thién vira xac dinh duoc tasé€ co ™'t thdm 11

Do truot téi han duoc xac dinh theo biéu thic gan ding

S = RZ :Sth.dm
"o frHC T f]

Trong do syam 1a d6 truot téi han cta dac tinh co tu nhién.

Nhu vay khi biét sé liéu caa dic tinh tu nhién va dic tinh co caa may
san xuat ta co thé xac dinh dugc My, Va Sy ciia dong co tai bat ky tan s6 nao .
Cubi cuing sir dung phuong trinh

2Mth
s s
2 o
S, S

M =

ta s& dung duoc dic tinh co diéu chinh . Dudi day trinh bay dang cac

duong dac tinh co g vai cac phu tai khac nhau .

w w
A A
E— i
— fam 121
fdm
—1  fi
f 2
—— 1 fi3
»M » M
Mc Mlh

Trén thuc té ho dic tinh nay déu thoa mén diéu kién M.
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- Trong thuc té , do ta bo qua gia tri R, nén ¢ nhitng mién tan sé thap
m6 men téi han cd sy sai khac dang ké so véi gid tri tinh toan . O nhitng mién
tan s cao thi dién khang tir hoa x, >>R; nén ta c6 thé bo qua con khi tan sb
diéu chinh thap thi gia tri Ry khdng thé b qua duoc nén két qua tinh toan s&
khong chinh xac . Hé sé qua tai thyuc té bi giam dang ké trong mién nay .

- D6 ciing cua dic tinh co ciing phu thudc vao tan sé diéu chinh va dic
tinh cia md men can . Bé don gian trong tinh toan ta coi doan lam viéc cua
dic tinh co 1a duong thang va c6 phuong trinh

2M,,
Sth

M = S

Khi d6 d6 cing cta no s€ duoc xac dinh theo phuong trinh

12m,
Wy Sy,

ﬁ:_

Thay cac gia tri cua My, va sy, vao ta co
2.2.3. Piéu chinh téc d§ dong co KPB bang phwong phap thay doi s6 doi cuc.
2.2.3.1. Nguyén ly diéu chinh.

- Khi thay d6i s6 doi cuc cia may dién KPB , toc do tir truong quay
thay d6i do d6 téc d6 cua roto cling thay doi theo . Quan hé d6 duogc thé hién
theo biéu thuc:

2rf,
P

f, : tAn s6 cua ludi dién

®=a,(1-5)= @--s)

p : s6 do6i cuc
2.2.3.2. Cach d@6i ndi trén thuec té.

Trong thuc té viéc doi néi cach cudn day duoc thuc hién theo 2 céch :
Hinh sao — saokép (Y — YY ) va tam gidc — sao kép (A - YY)

a.Poi néi hinh tam giac — sao kép (A — YY)
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So dd d6i ndi c6 dang nhu sau:

r1,X1

Hinh 2.9: So d6 do6i ndi day tam giac — sao kép.
Khi ndi theo hinh A cac cudn day dwoc ndi ndi tiép thuan vai nhau
nén ta gia thiét khi d6 p = 2 twong (ng vai toc do6 dong bo 1a we. Khi doi ndi
thanh hinh YY céac doan day ndi ndi tiép nguoc nén p = 1 va téc do dong bod

1a @ov = 2w,

Dé dung cac dic tinh diéu chinh can phai xac dinh cac tri s6 My, , S
va wg VOi cac cach dau day .

- Khi ndi hinh A do hai cudn day méc ndi tiép nhau nén ta cé R, = 2r,
X1 =2X, VAR, =215 0 Xo = 2X5 1 Xom = 2Xnm

Pién ap trén day quan mdi pha la U =3, . Do d6

Syn = R — P

thA

JRA+(Xyy + X507 Ji2+%2,

" 3(-/3U,)’ B U’

h = =
" Zwo[Rm i\/RfA + Xr?mA:| 4a)0[rli\/r22+xn2d

- Néu dé)l thanh déu YY tacoh: RlYY = I‘1/2 ; XlYY = X1/2 va ngy = I‘2/2 ;

Xovy = X2 5 Xomyy = Xnm/2

Pién &p trén day quan mdi pha la Uew =Yt Do ds
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Sty = Ran = L = St
YRy + Xy + X 50 ) I 43,
My = 3U12 = 3U12
20y |:R1YY Ly R:LZYY + Xr12mYY J 20, ["1 L=y r22 + Xr?m J
My _ 2
Sosanhtathdy Mm 3

Két luan : Khi ddi néi A — YY tdc do khong tai 1y tuong ting 1én gap
d6i , d6 truot toi han gitt nguyén khong doi con mé men téi han giam di 1/3 .

DPac tinh co ¢6 dang nhu sau :

Wo

Mihyy Mina

Hinh 2.10: Pic tinh co dang d6i ndi sao — tam giac.
- Bé xé4c dinh phu tai cho phép khi diéu chinh téc do , xuat phat tir gia
tri cong suat . Tir biéu thic cong suat ta c6
Pps = 3v3U,14,€080,77,
P

copYY U, 21,,CO8@y 7y
Do do6 ta co:

Foprv _ 2C0S@y Ty ~1
Pos  /3c080,7,
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P

cepYY

~
~

Thuc té cé thé coi s vl hé s6 cong suat va hiéu suat khi ndi A
cao hon khi ndi YY . Do 1a khi ndi YY dién ap dat Ién ting cudn day quan
|6n hon khi ndi A nén dong tir hod ting mot cach vo ich :

- M6 men can cho phép giita 2 cach ndi

Pcch

MCCDYY _ Oy . Gy _

M cepA PCCF’A @y vy
2

- Hé s6 qué tai vé md men

1
2

b. Poi ndi sao sangsaokép (Y — YY)

So do6 doi noi nhu sau

r ,Xa

Hinh 2.10: So d6 d6i ndi day sao — sao kép.
- Khi néi theo hinh Y cac cudn diy duoc ndi néi tiép thuan véi nhau
nén ta gia thiét khi d6 p = 2 twong ung Vvéi toc d6 dong bo 1a w, va do hai
cudn day mac ndi tiép nhau nén ta cO Ry = 2r; ; Xy = 2x, VAR, = 21, ; X, =

2)(2 , Xnm = 2Xnm
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— Ry — P
JRE +(Xyy + X5 )2 (245,
3U 2 3U2
My = - = =

2a, |:R1Y ty R12Y + xr?mY :| 46"0["1i\/r22 +X§mi|

1
Sty = Sty , MthY = E MthYY

SthY

So sanh ta nhan thay

Két luan : Khi tién hanh ddi ndi Y sang YY tdc do khong tai ting gap
d6i , mé men tGi han ciing ting gip doi , do truot téi han gitt nguyén gia tri
cuano .

- COng suat can cho phép khi doi néi :

PccpYY _ 33U, 214,COS Py Ty ~ 2COS Py Ty ~2
PccpY 3U, 114,COS @2, 77y Cosgy 1y

- M men can cho phép

I:)ccpYY/
MccpYY _ wo‘yy =1

M ccpY PCCV
Woy

- Hé s6 qua tai vé md men

|vlthY/
& _ MccpYY —2
AY MtV

MCCpY

Vay khi chuyén doi kha ning qua tai ciia dong co ting 1én 2 lan . Pic

tinh co cua dong co nhu sau :

[
Ll

Sthyy

Woy

Hinh 2.11: Dic tinh co dang ddi ndi sao — sao kép.
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2.3. M6 hinh toan cia hé théng

Déi véi cac hé truyén dong dién da duoc s6 hoa hoan toan, dé diéu
khién bién tan nguoi ta sir dung phuwong phap diéu ché vecto khong gian.
Khau diéu khién bién tan 1a khau nghép néi quan trong giira thiét bi diéu
khién/ diéu chinh bang s véi khau chap hanh. Nhu vay can md ta dong co
thanh cac phuong trinh toan hoc.

Quy udc : A,B,C chi thir tu pha cac cudn day rotor va a,b,c chi thir tu
pha cac cuon day stator.

Gia thiét : - Cudn day stato, roto ddi xung 3 pha, réto vuot goc 0.

-Tham s6 khong doi.

-Mach tir chua bao hoa.

-Khe hé khéng khi § dong déu.

-Nguén ba pha cap hinh sin va doi xang (Iéch nhau goc 2n/3).

U =I,R +d %
Phuong trinh can bang dién 4p ctia moi cudn day k nhu sau:
Trong d6 :k la thir tu cuon day A,B,C rotor va a,b,c stator.
"y 12 tir thong cuon day thi k. yi=SLi;. Néu i=k: tw cam, j=k: hd cam.
Viduiy, =L 4 a0 oL apl ptL ocl c+L gal ATl agi g+l ocl ¢
Vi ba pha d6i xing nén :
R. =Ry =R, = Rs, Ra=Rg =R¢ =R,
Laa =L ob=L¢c =Ls1 , Laa =L g8 =L cc=L
Lan =Lpa =L pec ...=-Ms , L ac =L gc =L ag ...=-M,
L.a =Lys =L c =L as = L gy =L cc =Mcos6
L =Lpc =L ca =L ga = Lcp =L oc =Mcos(6+27/3)
Lac =Lpa =L 8 =L ca =L ap =L gc =Mcos(6 -27/3)
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Va
VB

L W |

Voa
Y= Vb Y=
4
Is = . iy =
I'p
i
[ Rs 0 0 |
[Rs] =
0 RO
L0 0 R
LSl -MS -MS
1= 1 Mg Ly -Ms
—Ms -Ms Lst
_cose
[Lm(0)]=M.

|:WS
Wr

:| [Ls]

cos(0-27/3)

[Rd=

[Li]=

cos(0+2n/3)

c0sO

[Lm(0)] s

[Lm(®)]" [L] I
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e Rs +Ls i i L.(9) s

dt dt
= X | iy
d L'(9) R, +Lr d
m dt dt] [ _
=i a9
s dlg m r

Cac hé phuong trinh trén 13 cac hé phuong trinh vi phan phi tuyén c6 hé
s6 bién thién theo thoi gian vi goc quay 6 phu thudc thoi gian:
0 = B+ w(t)dt

Két luan : néu md ta toan hoc nhu trén thi rat phirc tap nén can phai don
gian b6t di. Téi nam 1959 Kovacs(Lién X6) dé xuat phép bién doi tuyén tinh
khong gian vecto va Park (M§) dua ra phép bién ddi d, q.
2.3.1. Phép bién déi tuyén tinh trong khéng gian vecto.

Trong méay dién ba pha thuong dung cach chuyén cac gia tri tac thoi
cua dién 4p thanh cac véc to khong gian. Lay mot mit phang cat moto theo
huéng vudng goc vai truc va biéu dién tir khdng gian thanh mat phang. Chon

truc thuc cua mit phang phic trung véi truc pha a.

+l(OL) I

+i(B)

a.ip

Hinh 2.1:. Tuong quan gitra hé toa do o va toa d6 ba pha a,b,c
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Ba véc to dong dién stator i,, i, ic tong hop lai va dai dién bai mot véc to
quay tron is . Véc to khong gian ctia dong dién stator:

.2, . 2 21
|s=§(|a+a|b+a|c) a—e 3

Muén biét is can biét cac hinh chiéu caa n6 18n cac truc toa do: s, isp.
i, =i, + jig
. . 1,.. . .
I, =Re{i.}= §(Z|a —i,—1.)

V3

i, = Im{is}:?(ib —1.)

Uy

[ o

AR

Hinh 2.13: Cudn day 3 pha nhin trén o3
Theo cach thuc trén c6 thé chuyén vi tir 6 phuong trinh (3 réto, 3
stato) thanh nghién ctru 4 phuong trinh .
Phép bién doi tir 3 pha (a,b,c) thanh 2 pha (o, B) duoc goi 1a phép bién doi
thuan. Con phép bién ddi tir 2 pha thanh 3 pha duoc goi 1a phép bién ddi nguoc.
Pon gian hon, khi chiéu is 18n mot hé truc xy bat ky quay véi toe do oy
O =0p + oyt
- Néu my=0, 8=0 :d6 1a phép bién d6i voi hé truc o, B (bién doi tinh)
_Néu my=wmy, 8, tu chon bat ky (dé don gian mot phuong trinh cho x
tring y, dé y,,=0): phép bién doi d,q.
- Néu my= o1 - ® =0, : hé toa d6 cb dinh o,B d6i véi roto (it dung).

Cac hé toa @0 duoc mo ta nhu sau:
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Hinh 2.1: Cac dai luong s, y, ciia ddng co trén cac hé toa do
Céac phuong trinh chuyén ddi hé toa do:
abc =2 af:

i, =%(ia +2i,)

af = dg

Isg = 154,C0S0 + i5SINO
Isg = 15COSO - ig,SING
aff = ab,c:

ia = isa

i, = %(—isa 143

.1 .
i, = E(—Isa —\/§.|Sﬂ)

d,g =2 op
lsq. = 154COSO - 154SINO

Isg = 154SINO + 15,C0SO
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2.3.2. So dd khéi dong co di bd.

Phwong trinh trang thai tinh trén hé toa dé c6 dinh of

Phuong trinh dién ap stato gitr nguyén, con phuong trinh dién ap réto
c6 thay d6i do roto quay véi toe do w so véi stato nén cd thé noi hé toa do of

quay tuong dbi vai roto tée do -o

> dt
0=R.i'+d ——— jo ¥¢
{ dt
we=itL +iT L,
k lII—rs:fl—m—i_fl—r (2-1)

Tu cac phuong trinh vec to cia dong PCXCBP ta xdy dung duoc

phuong trinh toan mo ta trén hé toa do

di,, =—( L +1_O-)i + 1o 014 +1_—O-(// +iu
dt of, ol "* olL, ™ o, 7 o *
disﬁ _ 1 +1—0)i —1_0-601// +1—_0W + 1y
dt of, ol "% o, " oL " o ¥
dl//ra_Lm'

1
—i, ——Vy,, —o®
dt Tr sa Tr l//ra l//rﬂ

dl//rﬁ—ﬁi roy, -~
dt Tr sp l//ra Tr l//rﬂ (2-2)

Ngoai ra ta cling cO phuong trinh momen nhu sau:

3 L. .
my = E'p'L_(WmlsB _\Vrﬁlsq)

Tur hé phuong trinh (2-1) va phuong trinh (2-2) ta ¢é cong thic mo ta
dong co khong dong bo trén hé toa do o, trong do6 thay T, theo cong thirc:
1 1 1-0

=+
T ol o,

o S
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/(p+i)i 129y 120y Ly
To. sa O'Tr Lm l//ra GLm l//rﬁ GLS sa
(p+i)| —_1__0(0 _|_:|'_—(7 +iu
< TO- sp GLm Wra O'LmTr ‘//rﬂ GLS sp
(1+Tr p)Wra = LmiSa _Tra)l/lrﬁ
\(1+Tr p)l//rﬁ = I—mlsﬁ +Tra)l//ra (2_3)

Tir (2-3) ta lap duge md hinh dién co cua dong co khong ddng bo trén

hé toa d6 of nhu sau:

1 T, |i 1

-5 P E—
T[T [ 14T,

1-c
oL,,I, < |
H&B L TU l{—é—’ 1 -1- >
_FGLS 1+pT, i - I+pT, Wip
1 T, i — o,
Uco | L : -G
N
l-c < /
u=a+_1_—:b—>r_'to_ H Lo 1 hl,

Hinh 2.15: M6 hinh dong co trén hé toa do ¢ dinh of
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2.3.2.1. Phwong trinh trang thai trén hé toa d¢ twa theo tir thdng réto dqg
Tuong tu nhu trén, khi chiéu trén hé toa d6 nay thi cac phuong trinh tir
thong van khong dbi, chi co cac phuwong trinh dién ap thay doi nhu sau:
- Toa db tir thdng réto quay tdc do ws SO V4i stato.
- Hé toa do chuyén dong vuot trudc so véi réto mot tée do goc oy = o -o.

T d6 ta thu duoc hé phuong trinh :

_ _ ot _

[ ul =R, isf+dL+ jo,p!
5 ody!
< O:Rr|r+d—+1a)r‘//r

f o f o f
l//r :IS Ls+|r Lm

f o o f
‘//I‘ :IS Lm+|r Lr

: (2-4)

Tim céch loai bo i, va y's : tir (2-4) c6

i
Ir

f

Vs

1
L

r

(v, -if L)

r

L+ L)

(2-5)

Thé tro lai phuong trinh thir 3 va 4 cta (2-4) ta duge phuong trinh :

Bién d6i tiép hé (2-6) vai diéu kién chon truc d tring véi vecto v, , tic 1a

Yq = 0:
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(diyz, 1 1-0. . 1l-o l1-o
dt __(O'TS ,- )Isd +a)s|sq +T'//rd +— Ima)l//rq +_SUSd
diy, i, —( 1 +1_U)i Il el N T
< dt T, ot e, e T e o,
dl)[/rd I—m 1
—_— =, —— +
dt -I-r sd Tr l//rd r‘//rq
W _Luj 4 P
—F 'sq Yr¥Prd T = Vg
dat T T 26)



( . . - 1
(_+ p)lsd = wslsq + ¥ td +Iusd
1 ) i -
(T_+ p)lsq =0y ——— Yy +_usq
(1+Tr p)Wrd Lmisd
L, .
T,
w=—
\ Vid (2_7)
1 1 1-o0
— =

Thay T, theo cong thuc: 1= T ©Tr

Tuong ty nhu trén toa do of ta cling c6 phuong trinh mémen cho toa d6 dq:

3 L. —+
m, =—.p..— Al
M 2 pc L (l//r S )

r
Thay dai lugng vecto bang cac phan tir ciia N6 : iy = isg+jisy VA v =
\Vsd+j\qu ta co:

S
P

_m

L

r

mM = l//rdlsq

Tir (2-7) va (2-8) ta vé& duoc so do todn hoc ctia dong co trén hé toa do tur

thong réto daq:

u

=15

|E

v

e—j Bs

15
|F

Hinh 2.16: M6 hinh dong co trén hé toa d6 ¢o dinh dg
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CHUONG 3.

TONG HQP HE THONG TU PONG TRUYEN PONG PIEN PIEU
CHINH TOC PO PONG CO DI BQ ROTOR LONG SOC THAY POl
BANG PIEN AP

3.1: So' @6 tong quat diéu chinh téc @ bang thay doi dién ap.

Pé thay doi dién ap ngudn cung cap sir dung cha yéu 1a cac bo diéu
chinh dién ap ban dan.

Véi tan so va téc do dong co khong doi thi md men ti & v6i binh phuong
dién 4p stato. Piéu chinh téc d6 bang thay doi dién ap co dic tinh co déu xuat
phat tir gia tri tbc d6 khong tai 1y tuong, dic tinh co mém, nén pham vi diéu

chinh hep, dé hé théng lam viéc tt phai 1am viéc & hé thong kin.

i

BB

N cB

Hinh 3.1: So db téng quat diéu chinh téc do bang thay ddi dién ap.
Hé thdng truyén dong xoay chiéu bang thay doi dién ap gém 2 vong
diéu khién 1a vong diéu chinh toc d6 véi bo diéu toc R,va vong diéu chinh
dong dién vai bo diéu chinh dong dién R,. Hoat dong cta hé thong nhu sau:
tdc d6 chuan duoc so sanh véi tée do thuc tai 16i vao bo diéu tc. Sai sb toc
d6 s& xac dinh dong chuan stator dugc so sanh vai dong thuc do dugc bang

cam bién CB, sai s6 dong dién diéu khién bo diéu chinh dong dién RI, tin hiéu
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ra cua bo diéu chinh dong dién sé& diéu chinh bo phat xung mé céc tiristor cua
bo diéu chinh dién &p. Do 2 bo diéu tbc mac ndi tiép nhau nén ching déu la
loai PI.

Tong hop chinh xac mach vong dong dién stator gap nhiéu kho khin
théng sb cua dbi twong nhu tong trd dong co, hang sé thoi gian dién tir bién
thién nhanh theo thoi gian. Néu coi khe hg khdng khi cua dong co 1a déu, su
bién thién cua tai duoc phan anh ¢ dién tré tuong duong trong mach roto va
cuon day.

Véi tan sb va téc do dong co khéng ddi thi momen ty Ié voi binh
phuong dién ap stator. Viéc diéu chinh dién ap stator 1a khdng triét dé do moi
dic tinh déu di qua diém khéng tai 1y tuong, ton that céng suat truot dong co
tang 1én néu giam tc d6 quay cua roto.

AP. =M (@, — )= Pa,i

1-s
Néu dic tinh co cua tai c6 dang:
M, =M, (ﬁ)x
0

Tuc 1a dong co cd do trugt dinh mitc nho thi khi diéu chinh ton that s& 14

AP, =M, (wﬂo)*wo(l—wﬁo)

Gi4 tri cuc dai cua ton that cong suat:

AI:)max = Mcdma)o ~ I:)dm

Lap ty so:
AR
AP

rmax

= (-
Wy Wy
Truyén dong dién diéu chinh dién 4p sator dong co di bo chi phi hop

cho tai c¢6 dic tinh momen ty 18 véi toe do. Cau trdc cia mot hé théng diéu

chinh dién ap nhu sau:
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jb’j

Hinh 3.2: Céu tric hé thng truyén dong dién diéu chinh dién ap dong
co khong dong bo roto 1ong soc.

3.2. Tong hop mach vong dong dién.

Hé phuong trinh md ta dong co hét sic phuc tap va c6 do phi tuyén cao
dan dén kho tong hop céc bo diéu khién cho dong co theo phuong phap thong
thuong. Do d6, truéc hét ta tién hanh tuyén tinh hoa hé thong quanh diém lam
viéc. Pay 1a mot phuong phép don gian, dé thuc hién va dat hiéu qua trong

viéc tong hop tham sé hé thong. Trudc hét, ta chuyén hé phuong trinh vé

d¥,,
mién Laplace va thay y,, =0va dt , ta dugc:

1+T s 1

T = Isd (S) s sq (S) + l//rd O'L Usd (S)
1+T s 1

T = Isq (S) s sq (S)+ l//rd UL Usq (S)

o S (3.1)

1+T s . 1

T = !//rd (S) = _IT Isd (S)

o r

- Isq (S) = (Ws o Wr)l//;d (S)
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1

e .
ol, ofT,
3.2.1. Tong hop bd diéu chinh Risq.
6 (8) = (L+ST, )y (5)
W= w, + Isq'(s) (32)
Tr!//rd (S)

Thay(3.2) vao phuong trinh 1 va 2 caa (3.1) ta thu duoc thanh phan dong

Isq nhu sau:
1+T s 1+Ts . l-o 1
7+ 1. (s)=w )| —+1+Ts [+—U_ (s
( TO_ Tr j sq( ) rl//rd( )( o r j O'LS sq( )

Loai bo tin hiéu phan hoi toc do nhu vay ta cd ham truyén gitra dong I

va dién ap Ugy nhu sau:

ly TT, 1 K
U, T, +T,+2T,Ts oLs 1+Ts
Voi:
— TI’TU
Yool (T +T)
T - 2T T,
T +T,

Nhu vay ham truyén giira dong lsq va dién ap Uy, O dang:

— Kl
M14Ts

Ta c6 so dd cau tric mach vong dong dién nhu sau:

r

et ] jl’

L

isq » BB —» “ix

N L 1

Hinh3.3: Ciu trac diéu khién mach vong dong dién I,
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Bo bién d6i ¢ day 1a mot bo diéu 4p va cé thé coi ham truyén la mot
Kpa

khau quan tinh nhu sau: G = —
q BBD = 1 T4

Ham truyén hé ha caa hé théng:
Go(s) = Risg-Gaep-Gisq

Ham truyén hé kin cé dang:

E Gg.5
S)=
(5) 1+Gy.
Thay vao ta dugc:
F(S) — GG.S _ RLSQGEBBGLSQ

Str dung tiéu chuan tdi wu modul dé tong hop bo diéu khién. Khi d6
ham truyén kin caa hé théng c6 dang:

1

M 14 275 + 27282

Dé hé kin c6 ham truyén :  F(S) = Fuc(S)

Risq -GEBB-Gisq

Vay ta dugc: = Fumc(s)

1+Ri5q-GEEB-Gi5q
SUy ra: Risq- GBBB-Gisq = FMC(S) . (1+ Risq- GBBD-Gisq)
Risq- GBBE)-Gisq = FMC(S) + FMC(S)- Risq- GBBD-Gisq
Chuyén vé ta c6: Ris. Gepp.Gisq - Fmc(S)- Risg: Gaep-Gisg = Fmc(S)

. Fric.5
TéCh thénh phﬁn Risq = GEBB'GiSQTwaC'KS\' +1] (1)

Thay Fyc(s) vao (1) ta dugc:

1 1

isq = - Ggep-Gisg-[—
ST 1427, 54272 552 T 0P sorl 142155+21%4.5

s+ 11 (2

Bién d6i phwong trinh (2) ta dugc ham truyén bo diéu khién .

40



1 —1+1+271,5+21% .57

Ta co : Rig = . Gggp.Gigg-
=1+ 27 ,5+272 ;.52 - Gisq [ 1+27,5+2712% ;.52
1 21554212 5.57
isa = : G .G' . g ek
. 1+27,5+2712 ;.52 - Gisy [ 1421554+212,5.57 ]
1 1427 ,5+21° ;.5°

]

M= 1+27,5+212 ;.52 T C GpppGisa( 2T 5+212 ;.52 )

1

R' =
' GEBE.GESQ.|:ETGS+2TZJ.52 j

Ta dugc ham truyén bd diéu khién :
1
GBBB'G:'S'Q"::l-I_ 1.5)21s (3)

Risq =

Thay ham truyén ctia Gggp, Gisq Va0 (3) ta o :

1

Epa _Kj
1+T£:'A.5.1+T15

Ri., =
. (1+1.5)21s

Chon T = Tpa Ta thu dugc bo diéu khién dong ls nhu sau:

1
Risq =7 I
a7 FKpg Ky )
T75 51775 L T T9a:5)2Toas
1
Risa = ¥pax
'1+T-15' .ETBAS
1+T, .5
Risq =

ETE'AKIKE'AS

3.2.2. Tong hop bd diéu chinh Rigg.

Tir hé phuong trinh ta ¢6 phuong trinh viét cho dong Isd nhu sau:

(1+T s)oT (1+T.8)+T (1-0)
ol T,(1+T.s)

j Isd (S) = iusd (S)
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Nhu vay ta co:

l,(s) 1 oT T.(1+T.s)
U,(s) oL, +T.8)oT (1+T.s)+T (1-0)

Trong do

1 \ 12
To_—l—l_O_D 1va 1—0_—

7_’_ S I

ol, ol

01

Nén ta coi gan ding T, (1-o)~0, Khi d6 ta thu duoc ham truyén cho

dong Isd co6 dang:
1 T K,

o

M7 oL (L+T.s) (1+T.s)

Vay cau tric cho dong Isd duoc xay dung nhu sau:

R., BBD G,

Hinh3.4: Cau trac diéu khién mach vong dong dién Isd
Str dung tiéu chuan modul ti wu v6i ham truyén kin dé tong hop bo
diéu khién dong Isd, ta co:

1

MC T 14 275+ 27282

Khi d6, ham truyén bo diéu khién duoc tinh theo cong thuc:

R:sa' 1 _ 1
e e T T
GEHEG:'S'd‘l_FLS"“-ls !{ﬂr]. !{2 "']_—|-'{_':,'32T5'

I+‘ 51_1.5'.'14" 0-5‘ E

Chonz =T, Ta thu duoc bo diéu khién dong lgg nhu sau:

R, — 1+T55 Ty (l N 1)

dTpaKpaHag 2TpaKpaHag Tgs
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3.3. Tong hop mach vong diéu chinh téc db.
CAu tric mach vong diéu khién téc do dong co di bo nhu sau:

Mc

=

v

R BBD 3w L. :
A i

Hinh2.2: Céu tric diéu khién mach vong tc do.
Ham truyén kin cia mach vong dong dién 1sq ¢ dang:

1
F_:= = =
HET 14+ 2T5,.5 + 2T 0.57

Pé don gian ta bo qua thanh phan bac cao, khi d6 ham truyén c6 dang:

1
EC .: - -
245 4 2Tou.s

Tir so d cau trdc ta ¢6 ham truyén doi tuong ciia mach vong diéu khién
tdc d6 nhu sau:

1 312, 1
“= 1 4 2Tous 2L, o),

5

Dé mach diéu khién toc do c6 vd sai cap 2, ta s dung tiéu chuan téi wu
modul d6i xing, ta ¢6 ham truyén kin nhu sau:

_ 1+4zs
1+ 475 +87%s%* +87°s°

DX

Khi d6 ham truyén bo diéu khién duoc tinh nhu sau:

1+4zs 1+4zs

VTS (Q+rs)8ist 1 312
1+2T,s 2L,

pc.i.(1+ 78)87°s?
Js

Chon t = 275, va rdt gon ta duoc ham truyén bo diéu khién téc do nhu sau:

1 + 8T, 1 ¢ 1
fo=3m 1 T2 1 [1+5r 5)
ELT Pe E'SETEAE 6 L_r'.t"c o 32Tn, =a
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3 1
w= K, ',kl +m |

Véi T,-8Ts,

Khi tdng hop theo tiéu chuan modul tbi wu ddi xung thi ¢ kha ning
gdy nén do quéa diéu chinh khéng mong muén. Vi vay, ta s& thém vao mot bo
loc vao truéc mach vong diéu khién téc do. Ty theo do qua diéu chinh va

thoi gian ticdong nhanh ma ta s& chon gia tri cho hang sé thoi gian cua bo

loc:
1
I:|OC.:
1+T,s
Me
W e R, BBD J| 3w, Lp. Loy
- 2L, sJ

Hinh 3.5: Cau triic mach vong téc d6 khi ¢ thém bé loc

3.4: Tinh toan ham truyén hé théng

Pong co co thong s6 nhu sau:

ebién &p nguon cap cho dong co U=380V

Cong suit dong co P=10Kw

eTan s6 f=50Hz

e Téc d6 quay dinh muc n=1440 vong/phat

S cap cyc tir p=2

¢J=0.0343
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L. =0.0329
L =0.0329
L. =0.0082
R. =0.7384(Q)
R.. = 0.7402(C)
3.4.1. Tinh toan ham truyén hé hé

Ta c6 ham truyén cua mach loc stator:

1
S =
a(P) =27 oL
Trong do:
R=R, +2R,
L=L, +2L,

Véi: ke =L~ v =0,0329-0,0082=0,027

Ri va b 1a cac gia tri dién tro va dién cam caa mach loc. Mach loc co

chtrc ning loc dién ap sau bo bién doi 1am cho dang dién &p sau bd bién doi

c6 dang gan hinh sin. Diéu nay lam cho dong co lam viéc tét hon trong dai
dién ap da dinh. C4c gia tri Ri va b theo kinh nghiém c6 thé chon:

_b =0.005(s)
T—R =0.

f

Do d6 ta co6 thé chon duwoc gid tri cia cac dai luong nhu sau:
L =0,25(H).

Suy ra Rr=50(Q). Nhu vay:

R=Ri+2R, 250+2.0,7384=51,4768(Q)

L=Li 2L 20 25+42.0,027=0,304(H)
Suy ra:
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1 1 1
R+plL R@+T.p) 514768(1+0.0059p)

Véi T=L/R=0.0059

S01( p) =

o B6 bién ddi c6 ham truyén gan dng;
_ Kpga
Gpep = T -
1+ TﬂA &

1
Trong d6 :2Tpa =T = E.Tn

n

. S A Y,
n-chu ky dién ap nguon; 50

Two - thoi gian tré théng ké ctia bo bién déi. Coi Tw=0

Suyra: T;,=0.00084

. u
Heé s6 Ko, dugc xédc dinh: Kg,= U—d
ik
Trong d6: Uy la dién ap dat vao dong co (dién ap dau ra cua bo diéu ap)
(380V).
Uqcla dién ap diéu khién (10V).
Ko, = 0 38
24 — 10 -
Ham truyén ciia BBD:

Kpa 38

14Tpss 1+0.00084s

Gggp =

1+7, .5

®B) diéu chinh dong dién Rig;: Risg = —
DA RD4-S

_TT,
oL (T +T,)
_2TT,

T 4T

r o

Ta co.
Tl
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Ta co hé sb tiéu tan: o =112 /(L,.L,) = 0.94
Hang sé thai gian roto: T=L,/R, = 0.0329/0.7402 = 0.0444
To =0.00377

Thay vao ta tim duoc K;=0.0114 , T, = 0.007

Thay cac théng sé vao bo diéu chinh Risq ta dugc :

R. = 1+Ty.5  _ 1+0,007.5 _ 1+0,007.s
isq — = = 1TuuUu/s
O ToiK,Kpas 2.0,00084.0,0114.385 0000735

1+T55
2TpaHpaHs 5

. S Y

B diéu chinh dong i =

N T 0,00377
Vi K, =—e = ————— =0,122
ol 0,94.0,0329

1+Tys  _ 1+0,0377s _1+0,0377s

2ToaKoaK,.s 2.0,00084.380,122.s 0,0078.5

Thay vao ta dugcC: isg =

3.4.2. Gigi thiéu vé phan mém matlab.

Nhu chung ta da biét phuong phap md phong duoc tng dung vao nhiéu
linh vuc khac nhau. C6 rat nhiéu phan mén chuyén dung dugc phéat trién cho
mo hinh hoa va mé phong nhu Simnon, 20Sim, Alaska, Pspice, Sigma v.v...
Mot trong nhitng phan mém dugc (ng dung rong réi nhat hién nay 1a Matlab .

MATLAB duoc phat trién bai Cong ty Math Works Inc., 1a ngén
ngir may tinh bac cao dugc phat trién cho tinh toan ky thuat. N6 tich hop cac
chirc ning tinh toan, hién thi va lap trinh trong méi truong dé st dung. Céc
ing dung co ban cia MatLab bao gom :

- Lam cac phép toan

- Phét trién thuat toan

- Thu nhap dix liéu

- M6 hinh ho&, m6 phong va toa mau

- Phan tich dit liéu, khai thac va hién thi

-Pb hoa
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- Céc phét trién ung dung

MATLAB la hé thdng twong tac trong d6 dir liéu co ban 1a mang khdng
yéu cau dinh trude kich thudc. Cac chuyén nganh k¥ thuat nhu dién, dién ta,
diéu khién tu dong, k¥ thuat co khi, ning luong, hod hoc..., cac chuyén nganh
toan tng dung nhu thiét ké, théng ké va chuyén nganh nghién ciu sinh hoc 1a
nhiing dia chi quen thudc caa MatLab. Trong cdng nghiép, MatLab la céng cu
dé chon cac nghién ctu hiéu qua, phat trién va phan tich. MatLab cho phép
ngudi st dung mot ngdn ngit cao cép twong tw nhu C++ , duoc goi 14 m-code.
MatLab c6 hang trim cong cu chirc ning duoc xay dung c6 thé su dung vao
hau hét cac tng dung k¥ thuat trong nhiéu linh vuc trong cong nghiép, trong
ly thuyét diéu khién. Cac linh vuc ndy bao gém trong toan hoc, video, hinh
anh thu nhan va xu ly, thiét ké RF, md phong va nhiéu hon thé nira.

Thu vién toan hoc cua MatLab bao gdm mét tap 16n cac giai thuat tinh
toan bao ham tir cac ham co so, cac tinh toan cho sé phuc téi cac ham phuc
tap hon nhu dao ma tran, bién d6i Fourier. Ngoai ra, MatLab con cung cip
mot so khéi chuyén dung dic biét dé giai cac bai toan chuyén sau dugc phat

trién trong cac Toolbox va Blockset nhu sau :

Fuzzy logic Toolbox Logic mo

Neural Network Blockset Mang Noron

Power System Blockset Cac hé thong cong suat
Realtime Workshop Ghép ndi vai thiét bi ngoai vi
Simmechanics Mo phong cac hé dong luc hoc

Ngoai ra, MatLab c6 nhitng chtic niang bac cao cho hién thi dix liéu hai
chiéu, ba chiéu, xir Iy anh, @b hoa hinh va biéu dién d hoa.

SIMULINK 14 méi trudng méd phong dua trén nén MatLab va 1a cong
cu dung cho thiét ké trén co s¢ md hinh. Nguoi sir dung c6 thé st dung mo

hinh tir cac khdi chire ning trong thu vién caa Simulink hoic tao riéng cac
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khdi chuyén dung théng qua S-functions. Cac md hinh trén Simulink c6 thé
tao dang phan cép, ngudi sir dung c6 thé xay dung md hinh theo chiéu tir tong
quan dén chi tiét hodc nguoc lai. Sau khi tao 1ap mé hinh, ta cd thé chay mo
phong tir cira s6 1énh caa MatLab hoic tir cdc Menu trong ban than Simulink
va quan sat két qua md phong trén cac khdi hién thi mot cach online. Mat
khac, két qua cia chuong trinh mé phong trén Simulink cé thé duoc dwa vao
Wokspace ctia MatLab dé quan sat va hau st 1y.

MatLab — Simulink 1a mét phan mén dung dé giai cac bai toan k§ su trong
nhiéu linh vuc khac nhau. Simulink duoc Gng dung dé md phong cac hé théng
dong hoc bao gom céc hé théng tuyén tinh, phi tuyén, lién tuc, gian doan va két
hop lién tuc — gian doan. Simulink str dung giao dién do hoa dé xay dyng mo
hinh gom céc khéi st dung thao tac “ nhan va kéo “Diéu nay cho phép nguoi sir
dung khong phai lap trinh cac phuong trinh vi phan va sai phan thuong duoc

phtic tap hod. Cac khdi chirc nang co ban cta Simulink bao gom :

Sources Thu vién ngudn tin hiéu

Sinks Thu vién cac khéi nhan tin hiéu
Nonlinear Thu vién cac ham phi tuyén
Connections Thu vién cac dau ndi
Continuos Thu vién céc khéi lién tuc
Discret Thu vién cac khéi gian doan
Signals & Systems Tin hiéu va hé thong

Math Céac phép toan

Ngoai ra, nguoi st dung cé thé tao ra cac khéi riéng caa minh va bd
sung vao thu vién. Cac mo hinh xay dung trén Simulink duoc phan cap, nguoi
ding c6 thé quan sat hé théng ¢ muac tong quan, vira c6 thé dat duoc muc do
cu thé bang céch nhay kép vao ting khbi dé xem xét chi tiét mo hinh cua ting
khdi. Cac thdng so cua cac khdi co thé duoc thay doi truc tiép hoac khai bao

lai theo chuong trinh trong ting 1an chay thir mé hinh.
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Ung dung cua MatLab — Simulink trong mé phong va khao sét cac hé
théng dién co. Trong cac hé thongtruyén dong tu dong thuong co yéu cau vé
diéu chinh dong dién va téc do. Viéc tong hop cac mach vong diéu chinh
dong dién va tdc do duogc thuc hién nho viéc ap dung céc tiéu chuan téi vu
modun hodc modun ddi xtng. Trén co sé cau tric cac bo diéu chinh tong hop
dugc, ching ta co thé tién hanh khao sat cac dic tinh cua hé théng trén
MatLab — Simulink.

Thu vién Simulink tich hop cac céng cu chuyén dung phuc vu cho quéa
trinh thyuc hién diéu khién sé nhu Real — Timer Workshop, cong cu vi xi ly
tin hiéu s6 Target for TI C2000. Chuc ning chinh cta ho vi xi ly DSP C2000
bao gom : 1/0, PWM, CAN, QEP.

4.3. M6 phéng ddng co khong dong bd roto 1ong soc trén simulink.

YYYYY

Hinh 3.7: M6 hinh may dién trén hé toa d6 aff
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3.4.3.1. M6 phéng trén matlab mach vong dong dién cia dong co.

a. M6 hinh mach vong dién trén Matlab:

Scope1
Kb 1 []
Pl(s) P

I (%) b.s+1 > L.s+R >
Step1 PID Controller2 BBD Doi tuong

Ki

- ¢

Ti.s+1

Hinh 3.8: M6 hinh mach vong dong dién.

b. B6 thi md phong:

<) Scope
E Jely=N o ]

ok e, S TTTUTTRUIS IO PP ST i

0 I I i i
a 0.0z 0.04 0.06 0.08 0.1

Tirme offzet; 0

Hinh 3.9: Két qua m6 phong bo diéu khién dong i,

o1



<} Scope E]1

=) D0 0 #A izl

] ; : ; :
1] 0.05 0.1 015 0.2 0.25

Tirme offzet: 0

Hinh 3.10: Két qua md phong bd diéu khién dong i
Nhan xét: sau khi tong hop va md phong dong dién trén phan mém
Matlap dang d6 thi dong dién dap tng tét. Po qua diéu chinh cua dong la
tuong d6i nho. Dong dién dap tng duoc yéu cau ciua dong co.
3.5. Tinh toan ham truyén hé kin.
Theo phuong phap Modul téi vu thi ham truyén kin R cua mach vong
dong dién c6 dang nhu sau:

1
F = 2 2
1+2T,.p+2T,°.p

Do s rat nhé cho nén dé thuan tién cho viéc tong hop thi ta lay xap xi
ham truyén F c6 dang sau:

Fo— 1
1+2T,.p

Ta c6 biéu thirc tinh momoen dong co dugc tinh theo dong dién stato:

Ls(l—G) IZ
Dy, @ F

M = = f(l,, )

w a)sth
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Néu chon mét diém 1am viéc nao d6 co cac thong so:

SO SO ro
y oo

U, o, M, I I
Thi ta c6 thé ding mé hinh tuyén tinh héa dong co khi bo qua qué trinh
qua do dién tur:

M= A1+ M A
ol ow

S

So dd cau trac dé tong hop bo diéu khién dugc biéu dién dudi day:

AU, p i 1 |AIs [oM o [1] Ae
S T | (as S
AU, aM
cw
Ko
1+7 p

Hinh 3.11: Mach vong téc do
Duya vao théng sé dong co ma dé di cho ta tinh toan cac gi tri ciia Cac

M M
khdi s va de dé phuc vu cho viéc tdng hop.

Tir cac dic tinh cia dong co khong dong b ta tinh duoc:

Vsi Lo =L — Ly =0,0329-0,0082 =0,0247
Nén:

Oy = 0.7402 _ 54 96~30
0,0247 (rad/s)
Ta chon diém lam viéc tuyén tinh hoa 1 diém ma dong co ¢ tde do

quay la @= 50(rad / s)

Tai diém 1am viéc 6n dinh ctia dong co ta ludn c6 gia tri momen can

bang voi gia tri momen dién. Do d6 ta di tinh gia tri cia momen can Mc. Bé y
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rang Mc cta hé sinh ra chinh 12 ma sat truot trén truc caa hé vit-me gay ra. Luc
ma sat truot trén truc caa hé duoc xac dinh béi biéu thuc:
Fog = N = m.g
Trong do:
o 4 13 hé s6 ma sét truot
em la trong lugng tai
o |2 gia t6 trong truong
Nhu vay ta tim dugc momen can trén truc cta hé truyén dong vit-me:

M, =F,, =0,5.4000.10 = 20000(N.m)

Do ti s6 truyén caa hop hop s6 1a 10/1 nén Mc trén truc cta dong co sé 1a:
1
Mc=20000. 10 =2000(N.m)

Lai c6 Mc =M nén:

M_(%Jrﬂ)
®

— a)sth

L(l-o)
30 50
2000(=— + )
I, = 50 30° _ | 45333 1488, 3A)
0,0329(1—0,93788) '\ 0,00204
2 2
ooq_tm _q__ 00082
Vi LL 0,0329.0,0329

S

=0,93788

™M
oTinh
T biéu thuc:
L@=o)

a)sth

M = = 1(l,, ®)

+ P
w a)sth
ta co:

M _ L-0) ,,

ols o a)
L
O Oy,

AL
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Thay cac thdng s6 vao ta tinh duoc:
oM _ 0,0329(1-0,93788) 2.1489,3.Al, = 2,685.Al,

al, 3050
50 30
M
eTinh dw
Tuong tu ta co:
2 2
M L 1-0)y12-20"7 A
@ (0, +@°)
2 g2
M _ 0,0329(1-0,93788).30.1489,3%. 0 > _ A= 18,82 A0
dw (30% +507)

Sau khi tim dugc gia tri cac khi trong so do cau tric ta tién hanh tong

hop bo diéu khién Rw. Trudc hét ta di tim ham truyén kin cia khoi:

Mc
_ 1 Ao _ 1 Aw
) [E—— <=> N —
Jp Jp
oM -18,82
cw

Hinh 3.12: Ham truyén kin caa khéi.

Theo phuong phép tinh ham truyén kin cua ly thuyét diéu khién tu

dong thi ham truyén kin cua hé dugc tinh:

1
_ J.p
F= oM 1
1+ =
ow J.p
1
- 0,017.p _ 1 _ 1
1-(~18,82). 1 18,82+0,0343.p 18,82.(1+0,00182p)

0,017.p
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Quay lai so d6 cau trdc cua mach vong téc do ta xac dinh ham truyén

K

[0

cua thiét bi do tdc do. Ham truyén cua thiét bi do téc do: 1+ To

U
— K(U = = - — — N 4
Trong d6 chon T, =001y o . Vi Yn=0 10\/, @ |a toc do
wzizwzlso(rad /s) K, :ﬂzo,oee
quay dinh muc cua dong co: 995 9,95 - 15
Nhu vay ham truyén cua thiét bi Ia:
K, 0,066
1+T, 1+0,01.p
So do cau trdc mach vong diéu khién:
Aw
S
Hinh 3.13: So d6 mach vong tc do.
Trong do:
= ! .i.2,685.F. K, = L .i.2,685. L . 0,066
1+2T,.p K, 1+T, 1+2T,.p K, 18,82(1+0,0135.p) 1+0,01.p
S =0,02478. L L !

1+0,00182p 1+0,02168p 1+0,01p
Ta xap xi S vé dang:
S =0,02478. ! =K. L
(1+0,0235p)(1+0.01p)  (A+T,p)(1+T,p)
\V4ik=0,02478 T,=0,0235 5 T,=0,01

Theo phuong phap modul téi wu:

n 1 _ 1
Y S2rp+zp) 1 |
1+T,p)A+T,p)

2rp(l+7p)
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Chon 7 =Tz

_1+Tp  1+Tp 1
? kT,2.p k2T,p 4,956.10"

(l+ 0,01)
P

Nhu vay bo diéu khién 13 bo PI.
3.5.1. Md phéng trén matlab mach vong téc do:
a. Mo hinh trén Matlab:

1
Pi(s) ™
= 2*Tsis+1

Step PID Controller Fi

dM/dis Scope

Kw
Tw.s+1
dow

Hinh 3.14: Mé hinh mach vong téc do.

b. B thi md phong khi Mc=0:

Scope
EETEEEN 8

Hinh 3.15: Két qua md phong khi khong ¢ tac dong cia moment can
(Mc=0).
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c. B4 thi md phong khi Mc#0:

.............. f\/ ........... .............. .............. ..... . : Mctécﬂ(jng

B et

Hinh 3.15: Két qua md phong khi co tac ddng cia moment can (Mc#0).
Nhan xét:
eQua trinh qua d6 cua hé dién ra trong khoang thoi gian rat ngan. Cho
thiy dong co nhanh chong dat dugc toc do mong mudn. Sau khoang thoi gian
qua do téc do on dinh.
«Khi c6 momen can tac dong vao dong co thi toc do cua nd bi dao dong.
Nhung trong thoi gian rat ngan bo diéu khién da diéu chinh téc do vé toc do

on dinh ban dau.
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KET LUAN

Sau mot thoi gian thuc hién dé tai: “Téng hep hé théng tw dong truyén
dong dién dong co di bd rotor 16ng soc biang thay doi dién 4p”, em thay dé
tai nay that bo ich cho nhiing sinh vién sip ra trudng nhu chung em, vi thuc té
dong co khong dong bo 1a nhan té rat quan trong trong cong nghiép, nghién ctu
vé dic diém ciia nd, vé phuong phap diéu chinh toc 6 bang dién ap, tinh toan va
m6 phong nhitng phan tir trong hé thdng truyén dong dién dé tdng hop hé théng
dong co khong dong bo. Biéu d6 sé& gitp ich nhiéu cho cong viéc sau nay.

Tap d6 an ndy mac du con nhiéu han ché, nhung trong qua trinh thuc hién
dé tai di gitip em tu danh gia va hiéu ki hon vé céac kién thirc chuyén mon, d6
cling 13 két qua cua nhiéu ndm hoc tap cing véi sy day dd rat tan tinh caa cac
thay ¢ trong bo mon dién cong nghiép va dan dung. Em xin chan thanh cam
on t6i cac thay co va dac biét 1a thay gido GS.TSKH. Than ngec Hoan di chi
bao rat tan tinh dé em hoan thanh quyén d6 &n nay.

Em xin chan thanh cam on.
Hai phong, ngay thang nam
Sinh vién thyc hién

Nguyén Mgnh Hoan
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