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Tém tét - Pong co tir tré 1a dong co cé nhiéu wu diém ndi bat, dan
tré thanh sw lwa chon trong céac hé théng truyén dong téc do cao.
Chi phi ché tao thap do dong co tir tré c6 cau trac don gian, rotor
khéng c6 day quan va khéng c6 nam cham vinh ciiu, ... 1a yéu tb
quan trong dwoc wu tién so véi cac loai dong co khac. Do do, dong
co tlr tré doi hdi mét quy trinh thiét ké ddy dG nhdm dap (rng dwoc
yéu cau ché tao. M6t quy trinh thiét ké cho loai dong co nay duoc
trinh bay chi tiét trong bai bao. Céc thong sé thiét ké cho dong co
te tré loai 6/4 theo quy trinh da dwoc kiém chieng, danh gia dwya
trén md phéng cAu tric dong co' va phan tich bang phuong phap
phan t& hiru han.

T khoa - dong co tir tré; SRM; quy trinh thiét ké; phuong phap
thiét k&; phan tt hiru han.

1. Giéi thigu

V6i sy phat trién cua cong nghé béan dan va diéu khién,
dong co tir tré (SRM) dang dan tro 1én hdp dan ddi véi
nhiéu &ng dung bai cac wu diém ndi troi nhu: ciu tao don
gian, d6 bén cao, dong co hoat dong & ving tdc do lon.
Rotor khéng c¢6 nam chdm vinh cttu, khéng c6 cudn day
nén nhiét d6 cho phép cua rotor cao hon cac loai dong co
khéc. M6 men khai dong on, hiéu suit cao, khong c6 tac
dong cua dong dién trong dong co tai thoi diém khoi dong.
Mach tir dong co lam viéc trong ca ving tuyén tinh va bao
hoa cua duong dac tinh tir B-H, sir dung ti da kha ning
vat ligu sat tir.

Hién nay, viéc nghién curu thiét ké dong co tir tro dang
1a van dé thach thue dbi vai cac nha khoa hoc chuyén nganh
dién. Cac cong trinh ngoai nudc [1], [2].... dua ra phuong
phép thiét ké SRM mot cach tong quat, chwa dua ra duoc
quy trinh thiét ké chi tiét. Cac nghién ctru trong nuéc vé
dong co tir tré con nghéo nan, chua c6 cong trinh nao cung
cap phuong phap thiét ké cho loai dong co nay.

Vi vay, bai bao cung cip mot quy trinh thiét ké dong co
tir tro day du, chi tiét. Dong thoi, trang bi nhiing kinh
nghiém thiét ké cho cac k¥ su, tao co s& nén tang cho thiét
ké, ché tao SRM trong nudc. Phuong phap thiét ké bao gom
tinh toan thiét ké kich thudc so b cho stator, rotor, kich
thudc cudn day. Phuong phap phén tich phan tir hiru han
ciing dwoc dua ra dé xac minh cho quy trinh thiét ké nay.

2. Quy trinh thiét ké

Trong thiét ké dong co, dir liéu quan trong dau tién
dugc xem xét 1a cong suat, téc do, dong dién va dién é&p
dinh muc. Tir nhitng 6 liéu ban dau do, cac kich thudc cho
stator va rotor dugc xac dinh. Khac véi cac dong co thong
thuong khac, dong co tir trg ¢6 nhiéu kich thudc rang budc,
duoc xac dinh théng qua nhau, theo quy trinh mot chiéu.
Bang 1 biéu dién ky hiéu kich thudc trong cau trac dong co
tir tré. Quy trinh thiét ké dugc trinh bay trong Hinh 2.

Abstract - Switched reluctance motor (SRM) with predominant
advantages has become the choice in high speed transmission
systems. The low cost of motor production due to simple structure,
the permanent magnet and winding which are absent in the rotor,
etc... are a priority factor compared to other motors. Therefore,
switched reluctance motor requires a design method that meets the
production requirements. A design process for this motor is
presented in detail in the paper. The design parameters for
switched reluctance motor with 6 stator poles and 4 rotor poles are
verified based on the simulation of motor structure and analysis by
finite element method.
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Hinh 1. Cdu tric déng co tir tré
Céc kich thudc chinh trong tinh toan thiét ké dong co
tur tré dwoc cho trong Bang 1.
Bdang 1. Ky hiéu cac kich thwoc trong SRM

Do: duong kinh
ngoai stator

D: duong kinh
trong stato

Dr: duong kinh
ngoai rotor

Dsh: duong kinh
truc

ys (c): 6 day gong
stator

hs: chiéu cao cuc
stator

g: khe ho khéng
khi gitra

hr: chiéu cao cuc
rotor

yr: 46 day gong
tur rotor

ts: do rong cuc
stator

tr: d6 rong cuc
rotor

I: chidu dai dong
co

3. Lwa chon cac kich thwéc
3.1. Xdc dinh kich thuwéc chinh
Khi thiét ké dong co, dit liéu can biét dau tién d6 1a cong

sudt dinh muc cia dong co can th!ét ké; téq do dong co;
dong dién dinh muc va dién ap nguon cung cap. Véi toc do
va cbng suat ¢6 dinh, ta c6 m6é men dinh mic caa déng co:
P

T=—o 1
27N @

trong d6 T: mé men dinh mac (Nm);

P: c6ng sut dinh murc (W);

n: téc do dinh mirc (vong/phut).
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Cong suit dmh mre P, toc do dmh mire, déng dién va dién ap
¥

Buing kinh ngoai Do, dwémg kinh 1§ D=3F7E |, chifu dai
*

306 ore, 50 pha, goc ore roto P, goc ore stato P

¥

Bé& rong ore stato ¢, =Dsin 8 /2

‘ Do day gongstate v, -2,z /2.

géng roto y, =k, 1, /2 |

Tur day, duong kinh trong stator duoc xac dinh:

D=3 P (6)
k2
Ty I¢ k trong 1 = k x D dugc quyét dinh boi ban chét cac
g dung va nhiing rang budc nhét dinh. Déi véi cac ing
dung khéng tro lec (khéng secvo) dai k ¢ thé: 0,25 < k <
0,7; va cho céc ung dung secvo thuong la: 1 <k < 3.

3.1.3. Lwa chon sé cuc

[ ]
Thiét ké cupn diy Thong thuong, cac nha thiét ké xac dinh sé cuc stator
oy (Ns) va s6 cuc rotor (Ny) theo mot ty I¢ va dam bao ty 1§ d6
Chifu £a0 Ce StAt0 &, - 05(0, -D-25.3 khong phai 1a s6 nguyeén. Bing phuong phép thuc nghiém,
¥ cac két hop phd bién sb cuc stator va rotor trong thiét ké
Chifu daikhe khig duogc dua ra:
* Ns 4 6 8 10 12 12
Bé ring circ roto ¢ —(D-2gh.dn 5.2
4 Ne | 2 4 6 8 8 10
‘ Chigu cao cire roto he—ker g | S6 cuc stator, rotor s& quyét dinh den s6 luong van béan
L] dan trong bo diéu khién. Vi vay, néu sb cuc trong dong co
‘ Bnrémg kinh ngodi roto D.~D-2g | tir tro ting lam chi phi san xuét tang, dong thoi, cac cuc
v rotor ting lam tan s6 stator tang theo, két qua 1a tén hao 16i

‘ Buong kinh true Du=D,-2(h+v.) |

Hinh 2. Quy trinh thiét ké dgng co tir tré
3.1.1. Puong kinh ngoai stator
Trong thiét ké, néu kich thudc méay qua I6n hay qua
nho, kich thudc khung khac nhau co6 thé dugce dung. Viéc
lya chon so bd kich thl;(yc khung sé& tu chinh duong kinh
ngoai cua stator. Thuc té, duong kinh ngoai cua stator dugc
tinh toan theo cdng thirc nhu sau:

Do = (kich thuéc khung - 3) x 2 (2)
v6i kich thuéc khung dugc dua ra theo tiéu chuan
IEC [3].

3.1.2. Puong kinh trong stator va chiéu dai dong co

Kich thudc cua phan hoat dong trong may dién phu
thugc vao hai yeu to 1a yéu cau md men va hi¢u qua cua h¢
thong lam mat. Kich thuéc may c6 thé dugc giam bang
cégh cai thién hé thong lam mat. Nhung yiéc géi thién hé
thong lam mat s€ lam téng chi phi san xuat. Dicu d6 nghia
1a 1am mat phai trong ng véi chi phi che tao. Do d6, tham
so duy nhat quyet dinh dén kich thude dong co 1a do l6n
mo men. Noi chung, cic mdy di¢n deu thict ke tr phuong
trinh dau ra, ma lién quan téi duong kinh trong stator D,
chieu dai may |, toc do n, tir truong va tai dién. Theo cong
thirc tinh cdng suat trong tai liéu [4], ta c6 thé don gian hoa
phuong trinh tinh cong suat nhu sau:

P
—=T=aDl
n (4)
trong d6 a 1a hé s tinh toan.

Ta c6 quan h¢ ti I¢ gitta duong kinh trong stator D va
chiéu dai déng co 1, & d6 chiéu dai | dugc coi la boi hoic
udc cua duong kinh trong stator D:

I=kxD (5)

Thay thé 1 trong phuong trinh (4), két qua 1a: Py = ks X
D3, Tai cac diem hoat dong: 0,65 < kp < 0,75.

tang. Tuy nhién, viéc tang s6 cuc lam do 16n cua md men
dap mach giam dang ké do nhiéu pha din chdng chéo nhau
hon, din dén tiéng 6n dong co giam.
3.1.4. Lya chon sé pha

S6 lwong pha thudng duoc xac dinh boi cac yéu té nhu
kha nang khoi dong, kha nang dinh huéng, do bén, chi phi,
mat do cong suit hay hiéu suat hoat dong & tbe do cao. Luu
rang, viéc lua chon s6 cuc, s pha duge phén tich danh gia trén
co so uru, nhuge diém. Tuy nhién, sé cuc, s6 pha dugc chon
theo mac dinh nhu: dong co 8/6 - 3 pha; dong co 12/8 - 4 pha.
3.1.5. Lua chon glc cuc rotor (Br) va goc cuc stator (Bs)

Viéc lya chon gdc cuc stator va rotor 1a mot phan quan
trong trong thiét ké. Sy lua chon géc cuc phu thudc vao hai
tiéu chi co ban gdm yéu cau tu khoi dong va sy hinh thanh
dic tinh md men tinh voi vi tri rotor. Nhitng yéu cau nay
c6 thé duoc dua vao thiét ké dong co bang viéc tinh toén
g6c cuc stator va rotor tdi thiéu dé dat dwoc kha niang tu
khoi dong. Ba diéu kién dé dam bao nhiing yéu cau trén
gom: Bs > Ors; Br > Ps; Pr < Bs + Or.

. , 0,
VGi Ors 13 géc dién: 6, = -2 = 2"
q

(rad), trong d6 q 1a s6

pha: q= % va 0 1a goc sut giam dong dién tai diéu kién
hoat dong dinh muc.

Diéu kién Bs > 0rs dugc giai thich nhu sau: Néu Bs < 0y
c6 thé c6 mot sb vi tri ma may khong thé khoi dong. Cac
dién cam duoc 1ap lai & mdi 2n/N; (rad). Viéc kiém tra dién
cam hai pha lién tiép c6 thé cung cip gdc nhin sau hon vé
su hinh thanh méd men, Hinh 3. Néu Bs > 045, khi 02 > 015,
trong d6 ham ¥ rang pha b ting dién cam truéc khi pha a
dat gié tri I6n nhit va s& khong cd van dé trong qua trinh
khoi dong, mot trong nhitng pha c6 bién dang dién cam
tang. Néu Bs < 0y, khi d6 0, < 014, trong d6 ham y rang pha
b ¢6 dién cam tang chi sau khi pha a dat gia tri 16n nhat va
s& ¢6 vi tri rotor nhat dinh khi khong c6 pha nao cé bién
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dang di¢n cam ting, diéu nay c6 thé gay ra van dé trong
qué trinh khoi dong. Do d6, yéu ciu s > 0rs 12 didu hop Iy.

8 Bt

Hinh 3. Bién cdm vdi vi tri rotor cia hai pha lién tiép [5]

Diéu kién By > Bs duoc giai thich nhu sau: Trong thuc
té, Pr > Ps dugc wu tién vi nd cung cap mot ving dién cam
Ién hon mot chit ma khéng bi mét di dién cam thiang hang.
Céc tai liéu chi ra rang viéc ting goc cuc rotor 1a nguyén
nhan thay d6i md men tbi da vai vi tri rotor va anh huong
d6 rong cua xung mo men. Mat khac, né phai duoc xem xét
tir khia canh co khi ma cyc stator hep c6 thé dé dang kich
thich dao dong, day la nguyén nhan gay t1eng on. Lam rong
géc cuc ¢ thé tranh dugc nhitng van dé nay nhung khi d6
khu vuc khe nho va ton hao dong cao. Khi By > Bs ¢ nhiéu
tac dong tich cuc trong viée didu khién gdc. Vai cuc rotor
rong, luc sinh ra IGc khoi dong sém nhung ciing két thic
sém vi viing chdng chéo cua cuc stator, rotor rong va tai d6
dL/d6 = 0 xung quanh vj tri thing hang. Vi vay, khéng c6
mo6 men dugc sinh ra ngay ca khi c6 dong dién.

I 1 E—
A |
i In' “||I i fu
| | I .
0|88 6 0B 8 8 | 8,
o T e
Tn ., i Ty ] )
T \ T,
. \ .
R T £ S S S A SR S SR
T \ Ta B
_
o 8 8 a, 6, rad o a, 8,
(a) (b)

Hinh 4. Anh huréng ciia géc cuc téi viéc sinh mé men [4]

Mot uu diém néi bat khi Br > Bs d6 1a su loai bo md men
am. Bang viéc diéu chinh goc mo dong dién, dong dién
dinh c6 thé dugc duy tri trong toan bo khu vic sinh ra mo
men duong. Diéu ndy s& lam md men trung binh ting nhiéu
hon so véi khi pr = Ps. Pay 1a loi thé rat tot ¢ ca diéu kién
hoat dong tuc thoi va dinh muac. Hiéu qua duoc minh hoa
trong Hinh 4, trong d6 ving sinh ra md men va dong dién
dinh cac pha duoc gia dinh 12 bang nhau trong mai truong
hop. Loai bo c&c m6 men am sinh ra lam giam mé men dap
mach va do d6 giam tiéng dn.

Gi6i han trén cua géc cuc rotor la: By = Bs + Os, & d6 O
1a g6c sut giam dong dién tai diéu kién hoat dong dinh muc.
Go6c syt giam dong dién c6 thé cho diéu kién dinh muc, gia
thiét rang dong dién dinh stator, tbc d6, dién &p cung cip la

& gia tri dinh murc. Dua trén dic tinh tir truong tuyén tinh,
goc sut giam dong dién dugc tinh theo [4] nhu sau:

Rsn'lpn
0, =tany.In| 1+ —— (7)
den

Néu nhu viéc tinh toan 6 kho khin, ta c6 thé sir dung
diéu kién sau: Do 1a goc gitra goc cuc rotor lién ké phai lon
hon goc cuc stator hodc ¢6 su trung lap gitra cuc stator va
rotor & vi tri khéng thang hang. Diéu kién nay duoc biéu

2n
dién: B, <—

NI’
tuan theo dicu kign nay s& lam may khai dong & bién dang
dién cam dwong trude khi dat gia tri nho nhat, dan dén gia
tri dién cam khong thang hang cao hon, dan t&i mé men
sinh ra thap.

Mot huong dan 'gét cho sur lya chon pht hop géc rotor va
goc stator Ia tién dé tam gidc kha thi Lawrenson. Ba diéu

—B,. Néu trong tinh toan, thiét ké khong

kign gom Br> Ors, Br > Bs, B, < il —B, cothé biéu dién trong

mot hinh v& dé mo ti mot tam giac co tinh kha thi nay (xét
trong truong hop SRM 8/6). N6 la can thiet d€ goc cuc rotor
va goc cuc stator nam trong tam giac nay, Hinh 5.

F E

v cue rolor (@) °
Hinh 5. So d6 khdi ciia viéc lira chon géc stator va rotor [5]

Cac khu vuc bén dudi OE 1a khu vuc dai dién cho diéu
kién 1. Khu vyc trén GH la khu vuc dai dién cho dicu kién
2. Khu vuc dudi DF 1a dai dién cho diéu kién 3. Néu Bs <
20° — 20° < By < 40°.
3.2. Thiét ké 16i sdt stator
3.2.1. Bé réng cyc stator

Sau khi xac dinh duoc Bs, ta tinh dugc bé rong cuc stator
theo cbng thuc:
By

t, = D.sin (8)

3.2.2. B¢ day gbng tu stator

Do day gong tir stator ys dugce xac dinh trén co s cua
mat do tir thdng 16n nhét trong nd va dugc bd sung diéu
kién khac nhu giam do rung va giam tiéng on am thanh.
Mat d¢ tir thong trén gong tir stator dwoc xap xi bing mot
nira mat do tir thdng trén cuc stator. Didu dang noéi 1a khu
vuc cua gbng tir duoc chia sé gitra cac pha khac nhau ma
c6 thé bi chdng chéo, no 1a dé xuét cho chon do day gong
tur stator khoang 20% + 40% ys. Trong d6, géng tur s phai
c6 t6i thiéu 12 0,5ts. Do can nhic vé do bén co hoc va giam
dd rung, ys c6 thé c6 gia tri trong dai:

05t <ys<ts (9)

Nén chon gié tri cao hon cho gia tri ys S0 v&i muc tdi

thiéu cua nd. Tai liéu [5] dé xuat:



62

Phi Hoang Nha,, Bao Quang Thay, Pham Hung Phi

Yy, = kys.%s (1,1 <kys<1,3) (10)

Tuy nhién, sy Iug chon trén vai gia thiét mat do tir thong
trong gong stator bang 1/2 mat d¢ tir thdng trén cuc staor
sinh ra, ma bo qua su ro ri tir thdng sang cac cuc khac.
3.2.3. Chiéu cao cyc stator

Chiéu cao cuc stator hs cang I6n cang tbt dé tdi da hoa
khu vuc day quan. Chleu cao cyc stator toi thleu xap xi
bing chiéu cao day quan, nhung cac cudn day can khoang
khong gian va can mot khoang trong du nho dugc yéu cau
gan mat cuc. Vi tri cac cudn day o gbc cuc thuong khong
khit, do d6, mét vai khoang tréng bé sung bi mat phai dwoc
tinh toan dé tinh chiéu cao cyc stator. Xem xét tit ca cac
yéu té nay va su can thiét giéi han Chleu dai cuc, chiéu cao
cuc trong diéu kién chiéu cao day quan h la:

he < hs <1,4h¢ (11)

Mt khac, khi duong kinh ngoai stator Do, duong kinh
trong stator D da biét, ta c6:

1
:E(DO_D_Zys) (12)
3.3. Thiét ké cugn day

Kich thusc chiéu cao cuc stator lién quan toi kich thudc
day quan trén cyc stator, nén tac gia tinh toan thict ke day
quan stator nhu sau: cac ranh c6 the dugc tinh toan bang cach
phan chia cac ranh stator thanh hai phan nhu Hinh 8.

tg‘y

3 b b o
section (b)
s
T a ot 1
gy | hg

section (3)

r

Hinh 6. Tinh toan di¢n tich khe stator [2]

Mat cat ngang cua phan hinh thang A (a) c6 thé duoc
tinh bang:

A(a) = %(a+b).hS (13)

Mt cat ngang cua phan doan vong tron A(b) trong khe
stator dugc tinh toan véi goc a, d6 1a goc mo ta khéng gian
tu do gitra hai cuc stator tai gong twong tng ban kinh gong
stator lar :

2

A(b) = %(a—sinoc) (14)

Téng dién tich khe:

Asiot = A(a) + A(b) = %(a+ b).h, +;(a—sin a) (15)

Sb vong mdi cyc:

N, = V,.0, 1 (16)
o 2pB

sp lstk * t
Sb vong mdi pha:

V, .0,
o.B_ |

sp stk s

N, =2p.N, = (17)

3.4. Khe heg khéng khi

Dé lya chon duoc chiéu dai khe ha khong khi, can danh
gia dugc chinh xdc muc d6 anh hudng cua khe he khong
khi t6i m6 men. Anh hudng cua chiéu dai khe hé khdng
khi tGi m6 men dién tir c6 ngudn goc [4] nhu sau:

1 T2DI |
Te:|:§klp-oj||: phg :||2

Theo (18) ta thdy rang khe ho khong khi nho sé sinh ra
mo6 men Ién (véi cac kich thudce khac khong d6i). Hon nita,
can luu y rang trong thuc té cac dién cam thang hang ty Ié
nghich vai chiéu dai khe ho khong khi. Do d6, bat ky su
giam xudng cua khe ho khdng khi dan dén sy gia ting dién
cam thang hang.

Sai s6 san xuat va khoang cach khe he khong khi t6i thiéu
c6 thé ché tao duogc 1a hai yéu té quan trong thic day viéc
xac dinh chiéu dai khe ho khong khi toi thiéu. Cac sai s6 1an
luot anh huong dén do léch thm tdi da trong khoang céch
khe ho khong khi phat sinh gitra cac cuc dbi nghich. Piéu
nay quyét dinh do I6n cua luc tir khong dong déu trong rotor,
dan dén sy hao mon trong vong bi rotor va tudi tho cua
chiing. Hon nita, diéu ndy gop phan gay ra tiéng on.

Nhu vay, dé duy tri sy can bang dong dién pha va tiéng
on nho, SRM can ¢6 khe ha khong khi tron déu. Pong co
nay ciing doi hoi khe ha khong khi nho dé téi da hoa mo
men. Khe hé khéng khi nho s& lam giam tir tré ¢ khu vuc
chdng chéo cua cac cuc rotor, stator va do d6 1am ting mo
men. Tuy nhién, d6 cong cua truc va do phdng ra cua vat
liéu v4i nhiét do tang phai dugc xem xét trong qué trinh
thiét ké trong diéu kién sai s6 san xuat. Ciing vi thé ma khe
ho khong khi nén dwoc lya chon theo céch nhu vay dé may
lam viéc dang tin cay trong didu kién hoat dong & tat ca cac
diém lam viéc.

Trong thuc tién, gia tri dic trung cua chiéu dai khe ho
khdng khi thuong chon trong khoang: 0,2 < g < 0,6 (mm)
thy thudc vao kich thude tng dung.

3.5. Thiét ké 16i sdt rotor
3.5.1. Bé réng cuc rotor

Sau khi xac dinh duoc By, ta d& dang tinh dugc bé rong
cuc rotor theo céng thuc:

t = (D—Zg).sinB—Zr

(18)

(19)

3.5.2. Chiéu cao cuc rotor
Chiéu cao cyc rotor ngan dan dén mét ty 18 dién cam
La / Lu nho nhung cho phép cuc stator dai hon néu kich
thudc cua I8i tir khong thay dbi, do d6 co nhiéu khdng gian
hon cho cudn day stator. Mét cuc rotor I6n hon tang ban
kinh khe khi rg, nhung ddng thoi cac cuc stator phai ngin
hon. Do d¢ it khong gian hon cho cudn day stator. Nhu vay,
can ton tai mot gia tri toi wu cho chiéu cao cuc rotor Vé ty
16 cam ng va kha nang san xuat md men xoin. Do d6, [5]
dé xuat mot ty 1¢ chiéu cao cuc rotor véi khoang céach giira
céc rotor gitra 0,55 va 0,75. Néu duong kinh D van khong
thay ddi, chiéu cao cuc rotor bi han ché bai sy can thiét
phai lam cho gong rotor dii day dé mang dong tir thdng ma
khong bio hoa, va ciing theo yéu cau dé lam cho duong
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kinh truc cang 16n cang tét. Bé c6 d6 tu cam cao, chiéu cao
cua rotor phai it nhat bing 20 - 30 lan chiéu dai khe khi,
nhu duoc khuyén céo trong [1]. K. Bienkowski [6] d& xuét
chiéu cao cuc rotor duoc tinh toan theo cong thirc sau:

hr=Knr.g VGi (15<kn<35)
3.5.3. B¢ day gbng tur rotor

Do day gong tir rotor y; duoc xac dinh bai su can thiét
cta do cliing co hoc va hoat dong mat do tir thdng. Trong
SRM véi rotor hai cuc md hinh tir thong duoc chia thanh
hai phan bang nhau khi nd roi khoi cyc rotor va di vao gong
rotor. Vi vay, y: khong can phai cang day cang tot ma nén
c6 it nhat 1/2 chiéu rong cuc stator dé mang tir thong dinh
rotor ma khong bao hoa. Pham vi gia tri dugc chon tur tinh
toan khe ho khong khi gitra hai cuc dé cung cap ty s6 cao
gitra dién cam thang hang va khong thang hang (La/Ly).
Nhung dong thoi, n6 ciing mong mubn ¢6 cyc rotor ngan
hon dé tao d6 rung nho nhit trong rotor. Vé thuc té, cac
phan ciia gong rotor duoc chia sé gitra dong khac nhau ma
c6 thé bi chdng chéo, tai liéu [2] dwa ra cong thirc chon i

ts
Y, = kyr E

(20)

vai (1,1 < kyr <1,3) (21)
Theo [4] thuong chon: 0,5ts <y, <0,75ts va theo [5]
thuong chon: 0,5t <y, <0,8ts

3.5.4. Puwong kinh ngoai rotor
Dr=D- Zg
3.5.5. Puwong kinh truc

Dé t6i da hoa do cung, duong kinh truc D lon la thuan
loi. Didu nay gop phan Vao viéc giam tiéng on va lam tang
toc do dau tién. Néu chiéu cao va chiéu rong céc cyc rotor,
d6 day gong tir rotor 1 ¢b dinh, duong kinh truc Dsh ¢ thé
thu duoc véi dudng kinh ngoai rotor Dy nhur sau:

Dan = Dr — 2(he + 1) (23)

Luu y khi lya chon duong kinh truc Ds, cin dam bao
truc du ciing va du lén boi: Ngoai viéc phai Ch1u toan bo
trong lwong cua rotor, truc con chju m6 men xo&n va mo
men udn trong qué trinh truyén dong tai. Truc con chiu lyc
huéng truc, thuong 13 luc kéo nhu & cac may kiéu truc
dang. Ngoai nhitng tai trén con phai chi y dén luc tir mot
phia do khe hé khong déu sinh ra. Cubi cung, truc con phai
chiu lyc do can bang dong khong tét gay nén, nhét Ia khi
qué toc do gidi han.

(22)

4. Kiém chitng thiét ké va danh gia

Quy trinh thiét ké duoc thir nghiém cho thiét ké dong
co tur tro loai 6/4, cac kich thudc chinh dugc cho trong
Bang 2. Cac kich thudc dong co dugc thuc hién theo quy
trinh thiét ké trén va dugc mé phong phan tir hitu han. Két
qua cho thiy, SRM duoc thiét ké theo quy trinh dam bao
vé két cau, duong thong lugng ddi xing, can bang duoc
biéu dién nhu Hinh 7. Két qua ciia nhom tac gia cong b 1a

két qua danh gia budc dau, dé ché tao va thir nghiém dong
co tir tré 6/4 doi hoi co so thiét bi 16n va nhiéu thoi gian,
nén cac két qua ché tao va thir nghiém cu thé s& duoc nhém
tac gia cong b trong cac nghién ctu tiép theo.

(b)
Hir]h 7. Cau triic dong co tir tré- 614 )
(a) Chia luéi phan tir hitu han, (b) Puong théng lirong phan bo

trong SRM
Bdng 2. Thong sé kich thude dong co tir tré
NJ/N: | 6/4 ?;/f)' 20/24 (mgm) 03
(n'?[i]) 190 (mDm) 89,7 (r:r;) 100
(r?:; | (yr;rz) 125 (m'm) 114
(r:;) 77,2 (n:‘rrn) 59,5 I\I’:J silic

5. Két luan

Bai bao da trinh bay tong thé quy trinh thiét ké cho dong
co tir tro va kiém chiing bang phan mém. Céc gia tri kich
thudc ciia dong co duoc lya chon, xac dinh chi tiét va day
du. Phuong phap phan tir hitu han duoc sir dung dé kiém
chung thiét ké va danh gia kha nang hoat dong cua SRM.
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