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pha

Thiét ké bé khdi dong dong co khong dong bo ba pha

Dé bai bao gom 3 chwong :
CHUONG I: GIOI THIEU VE PONG CO KHONG PONG BQ

CHUONG II: GIOI THIEU VA TINH TOAN BQ BIEN DOI.
CHUONG III: XAY DUNG VA THIET KE MACH PIEU KHIEN.

, CHUONGI: ‘
GIGI THIEU CHUNG VE PONG CO KHONG PONG BO

I- GIOI THIEU CHUNG VE PQONG CO KHONG PONG BO .

1. Giéi thiéu chung :

Pong co khong dong bo 1a may dién xoay chiéu, c6 téc do roto khac
tdc do stato . Tir trudng quay co thé 1a 1 pha , 2 pha hodc 3 pha, tuy thudc
vao cau tao ddy quan ¢ stato 1a 1 pha, 2 pha hodc 3 pha. Theo ciu tao day
quén roto , dong co khong dong bd dugc chia 1am 2 loai: Réto 1dng soc va
roto ddy quan dong co khong dong bd 16ng soc cd cu tao don gian, van
hanh va bdo quan dé dang , do tin cdy cao , gia thanh ré , nén duoc tng
dung rong rai trong thuc té. Pong co khong dong bo roto diy quan cd ciu
tao phuc tap van hanh va bao quan kho hon, d tin cay kém hon, gia thanh
cao hon nhung n6 c¢6 wu diém 1a c6 thé dua dién trd phu & ngoai vao dé
cai thién tinh ning md méy va diéu chinh . Téc do do d6 nd khong duoc
stt dung cho nhiing noi nao c¢6 cau dao vé md may vé diéu chinh toc do

ma dong co 16ng séc khong dap ung duoc.
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Tuy nhién dong co khong dong bd c6 nhuoc diém la diéu chinh toc

d6 va khéng ché cac qua trinh qua d6 kho khin riéng v6i dong co roto
16ng séc , cac chi tiéu khong dong bo.

2. Céu tao

2.1. Phén tinh ( Stato)

Trén stato c6 vo, 15 sat va ddy quan.

a/ Vo mdy:

Vo6 ¢6 tac dung cb dinh 15i sit va day quan, khong dung dé lam
mach dan tir. Than vo may 1am bang gang . Péi véi may c6 P twong ddi

16n ( 1000kw) thuong dung tAm kim loai 1am thanh vé.

b/ Léi sat.

Ldi sat 1a phan dan tir, vi tir thong di qua 15i st 1a tir thong quay nén
dé giam ton hao, 15 sat dugc 1am bang 18i thép ky thuat dién day 0,5 mm
ghép lai. Khi duong kinh ngoai 161 sit nhé hon 0,9mm . Thi dung ca tim
trén ghép lai. Khi duong kinh ngoai 16n hon 0,9mm thi phai dung cac tim

hinh ré quat ghép lai :

AOOL

(hinh L1).
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Mdi 1a thép k¥ thuat dién déu co phu son cach dién trén bé mat dé
giam ton hao do dong dién may giy nén.

Néu 16i sit ngin thi c6 thé ghép thanh khdi , néu 13i sit dai thi ghép
thanh ting thép ngan , mdi thép tir 6 - 8 cm dat cach nhau 1 cm dé thong
gi6 cho tét , mit trong cua 14 thép c6 sé ranh dé dat day quén.

¢/ Ddy quin

Day qu:?in stato dugc dit vao cac ranh cua 16i sit va duge cach dién

tot voi 101 sat.

2.2. Phan quay Réto.

C6 2 bo phan chinh: Lai sit va day quén.

a/ Léi siit.

L5i sat dung 1a cac 14 thép ki thuat nhu stato , 161 st duoc ép truc
tiép trén truc dong co hodc 1én mot gia roto ctia dong co phia ngoai cua 14
thép c6 sé ranh dé dit day quan.

b/ Dy qudn to

Phan 1am 2 loai chinh: Loai roto kiéu diy quin va loai roto kiéu
16ng soc.

- Loai roto kiéu day quan: Roto c6 diy quin giéng ddy quan stato.
Trong dong co ¢& trung binh trd 1én thudng dung day quan kiéu song 2
16p vi b6t duoc nhitng day dau ndi két cdu cia day quan trén roto chit
ch&. Trong may dién c¢& nho thuong dong tAm mot 16p. Day quén 3 pha

cua roto thudong dau hinh sao con ba dau kia dugc noi vao ba ranh truot
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thuong 1am bang dong dit ¢ dinh & mot dau truc va thong qua choi than

c6 thé dau v4i mach dua? Bén ngoai . Pac biét cua roto kiéu day quén la
c6 thé thong qua chdi than dua dién tré phu vao mach dién roto dé cai
thién hé s6 cong suat cia may khi may lam viéc binh thuong. Day quéan
roto duoc ndi ngén mach.

- Loai roto kiéu 16ng soc , két cau cua loai diy quan nay rat khac,
v6i ddy quén stato trong mdi ranh cta 16i sit roto dit vao thanh dan bang
ddng hay nhom dai ra khoi 161 sat va duoc ndi tit lai & hai dau bang 2
vanh ngan mach bang dong hay nhom lam thanh mot cai 16ng goi 1a 1ong
sOcC.

Day quan roto 16ng soc khong cach dién véi 18i sat . Dé cai thién
tinh ning mé may trong may cong suat 16n. Ranh roto cé thé lam thanh
dang rdnh sau hodc 1am thanh hai ranh 16ng soéc kin trong mdy c6 cong
suét nho , ranh rdto thuong dugc lam chéo di mot goc so véi tam truc.

2.3. Khe hé.

Vi réto 1a mot khdi tron nén khe hé dau . Khe hé trong dong co khong
dongbo rat nho (tir 0,2 + 1 mm ) . d han ché dong dién tir hoa lay tir ludi
1én va nhur vay méi c6 thé lamcho hé s6 cong suét clia may cao hon.

II- NGUYEN LY LAM VIEC CUA PONG CO KPB 3 PHA.

Sau khi ndi thong cudn day stato vdi ngudn dién 3 pha , thi sé san
sinh ra tu truong quay.

Néu tir truong quay theo chiéu kim dong hd thi theo quya tic ban
tay phai day dan cta roto & phia cuc N cat tir truong , dong dién cam tng
di theo chiéu xuyén tir mit gidy ra. Day dan nay chiu tic dung cua luc d6
s& lam cho roto quay theo chiéu kim doéng h6 . Tuong ty nhu vay & phia

cuc S, roto chiu tac dung cua lyc ciing quay theo chiéu kim dong ho . Céc
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luc dién tir d6 tao thanh mot mémen dién tir ddi véi truc quay, do d6 1am

cho 16t quay theo chiéu quay cau tir trudng quay.

Téc do quay cua N, cua roto ludn ludn nhé hon téc d6 quay cua n,
clia tir truong quay ( téc do quay dong bo ). Néu toc dd quay cia roto dat
dén tdc d6 quay dong bo thi khong con ¢o su chuyén dong twong d6i giita
né va tir truong nita. Day dién cua roto sé khong cat duong sire do d6 sic
dién dong cam tng , dong dién va momen dién tir cia n6 déu bang 0 . Do

d6 ta thdy roto ludn quay theo tir truong quay véi toc 6 n, < n; .

Nguyén 1y 1am viéc ciia dong co khong ddng bé.

Ta goi dong co khong ddéng bd vi toc dd quay n, cta roto khong
bang tdc do quay dong bo cua trudng quay cia roto .

Trong d6: n; - n, : La hiéu s toc d6 quay cua dong co KDB.

Ty sb giita hiéu sb téc d6 quay véi téc d6 quay ddng bo goi 1a dd
truot . Ky hiéula S:

S:nl_n2

n
Khi dong co KBB 3 pha ¢ trang thai phu tai dinh muc thi do truot
ctia no rat bé (0,02 + 0,06).
Sau khi ndi théng cudn day stato ciia dong co KPB véi ngudn dién
xoay chiéu 3 pha , qua tac dung cua tir trudng quay s& truyén dién ning

cho r6to . Hién tuwong ndy gidng nhu tir trudng bién ddi xoay chiéu & trong
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16i sat cia MBA truyén dién ning tr cudn so cap cho so cap cho cudn thir

cap. Do d6 khi dong dién trong roto ting 1én thi dong dién trong stato
cling tang lén.

Momen di¢n tir (M) cta dong co KPB ty 1¢ thuan vai tich cua tir
thong quay (¢) va thanh phan tac dung cta dong dién roto (I, cos; )

M =Cy. I, cosp,

Cy: La hang s6 momen ctia dong co KPB

DPéi voi mot dong co da ché tao hoan chinh thi n6 1a mét trj sé xac
dinh khong d6i, thi tri s6 ¢ & cong thirc trén vé co ban khong thay doi nén
momen di¢n tir ctia dong co KPB tuy thudc vao dong dién I, cta roto va
hé sd cong suit cosg, ctia mach dién roto.

- Khi n; - n, gidm thi [, gidm.

Khi bat diu khoi dong dong co , roto chua quay , do d6 hiéu sb toc
d6 quay n; - n, = n, , lac nay ddy din cua roto cit tir trudng quay véi toc
d6 16n nhat . Khi roto bat dau quay thi téc d6 twong d6i ctia ddy dan roto
cit tir trudng quay giam xudng, n; - n, giam xudng do d6 I, giam .

- Khi n; - n, gidm thi cos@, tdng 1én .

Mach dién réto twong duong véi mot cudn day quén trén 18i sit nd
cling c6 cam khang, do 16n ctua cam khang ty 1 thuan véi tan s6 ciia dong
dién trong roto . Cam khang cang nho thi cose cang 16n . Tan sb cua dong
dién trong roto giam khi n; - n, gidm -> coso tang.

Ta th:?iy quan h¢ gitra momen dién tir va do trugt kha phuc tap , do
13 mot duong cong quan trong biéu thi dic tinh van hanh cua dong co
KPB cho ta thdy d6 trugt khi momen dién tir thay doi.

- Mphax : Momen cuc dai

- My4 : Momen khoi dong
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- Mdm : Momen dinh murc

- St : PO truot to1 han.

M A
Mmax
AN
Md Mkdd
! L
S S=1

Duwong cong momen cua dong co KDB

Sau khi d4du dong co voi ngudn dién & thoi diém bat dau khoi dong
S =1, lac nay I, 16n nhét, cose nho nhat goi 1a momen khéi dong. Néu
M4 16n hon momen can & trén truc cia dong co thi roto s€ quay va tang
dan toc d6 , momen dién tir ciia dong co ciing ting dan theo doan duong
cong BA 1én t6i diém A, sau khi dat dén momen cuc dai My.Jai giam dan
theo doan duong cong AO .

Khi M = M, thi dong co s& quay theo mét toc do khong doi va van
hanh 6n dinh theo doan duong cong OA.

Khi dong co lam viéc on dinh & OA , néu tang momen can ( tang
phu tai) thi tdc d6 quay ctia dong co giam xudng ( S ting 1én ) 1am cho
momen dién tur tang 1&n . Do d6 tao nén sy can béng ma&i vol momen can,
néu phu tai ting 1én dén mirc 1am cho momen can vuot qua momen cuc
dai.

Néu phu tai ting 1én dén mirc lam cho momen can vuot qua momen

cuc dai , thi toc do quay cia dong co s€ gidm xudng nhanh chong cho dén
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khi dung lai. Do d6 pham vi lam vi¢c 6n dinh cua dong co chi han ché &

trong doan duong cong OA.

Khi dong co lam viéc lién tuc va lau dai, trén truc dong co truyén ra
mot momen dinh muc. Momen dinh muc cua dong co phai nhé hon
momen cyc dai. Néu khi thiét ké cho momen djnh muc gén bﬁng momen
cuc dai , thi khi hoi qua tai mdt it dong co s€ dung lai ngay. Do d6 dong
co phai c6 mot kha ning qua tai nhat dinh , kha ning qua tai 1a ty sb gitta

momen cuc dai va momen dinh muc ki hiéu 2

dm

Trén day ta xét khi dién ap cua ngudn dién khong thaydoi, néu dién
ap thay doi thi tir cong thuc :

M= Cy . ¢.],.cosp,

Ta thiy: Vi ¢ va I, déu thay doi theo dién ap U nén M bién ddi theo
U? . Nhu vay dién ap c6 anh huéng kha 16n d6i véi momen dién tir cua
dong co KDB.

Dién 4p thap thi dong dién trong stato tang 1én co thé lam chay dong
co , do d6 cac dong co co 16n déu co thiét bi bao vé dién ap thép ( hoac
kém dién ap ).

I1I- PAC TINH CO BAN CUA PONG CO KHONG PONG BO.

* Phwong trinh dac tinh co'.

Dé thanh 1ap phuong trinh dic tinh co ctia dong co khong dong bo
ta dya vao do thay thé vdi cac gia thiét sau:

- 3 pha ctia dong co 1a dbi ximg.

- Céc thong s6 cua dong co khong dong bd khong dbi.

- Téng dan mach tir hoa khong thay doi, dong dién tir hoa khong

phu thudc tai ma chi phu thudc vao dién ap dat vao stato dong co.
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- B6 qua céc ton that ma sat, ton that trong 15i thép.

- Dién ap ludi hoan toan sin doi sung ba pha

Ta cé so db thay thé.

Il T... X1 Rl X'Z
/ 3 T
b R,
\ 5 [
\ Ry
AN

Trong do :

Ui¢: Dién &p pha dat vao stato

I,, I,I'; : Cac dong dién tir hod, stato va dong dién roto da qui d6i
vé stato

X, X1,X,: Dién khang mach tor hod , dién khang tan stato va dién
khang tan roto di qui doi vé stato.

R,,R;,Ry: Céc dién tré tic dung cua mach tir hoa cua cudn day stato
va roto di qui d6i vé stato.

S: B truot cia dong co, dac trung cho tde do quay dong co KbB

voi tir trudng quay.

g W,-w _ny—n
/4 £ R \
0 "o Wo: Toc do tur truong quay.
60 f 2f
ny =—=> W, ==L
p p

o: Toc dd goc cua dongco
f: Tan s6 di€n ap nguon dat vao stato

p: S6 d6i cuc tir dong co.
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Duwa vao so dé thay thé ta tinh dwoc dong dién stato

I, =U ! + !

R2 X2 ' 2
\/ AR \/(R,+RSZJ +(X, +Xx,)

1 1

J’_
R2 X2 ' 2
‘/ AR \/[R,+RS2J +(x, +x,)

(1-11) phuong trinh dac tinh dong dién stato
-Khi wo=wy->S=0

1f

Dong khong tai

U
I, = — =1,

JRL+ X,
-Khi =0 >S=1
U, |
= +
JRE4XE (R +R,) + X2,

>, =

Goi 14 I; ngdn mach.

-> 1'2 =U : = ]'2nm

R R X2,

rﬂ- I'hn Il' 1'1

(Hinh 1.5)
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Cong suat dién tir chuyén tir stato sang roto

P12 =Ma. oo
Mgi: Momen dién tir cia dong co
Néu bo qua cac ton that phu thi Mg =Mae =M
Cong suat duoc chia thanh 2 phan
P.,: Cong suat dua ra trén truc dong co
VP,: Cong suit ton hao dong trong roto
Py, =P, +VP,
> Mawo=Mao+VP,
> VP, =M.(wo- ®) =Mw,.S
Mat khac : VP, = 3.17.R,

3.1%.R,
w,.S

Nén: M =

Thay I'; da tinh dugc ¢ trén vao ta duoc:

3ULR,

R,Y
W{[Rlﬁ— Szj +ij}.5

Biéu thuc trén 1a phuong trinh dic tinh co cua dong co KPB

Khao sat : br?mg cach giai le—M - 0ta xac dinh duoc cac diém cuc tri.

Tri s6 cia M va S tai diém cuc tri ky hi€u 1a My, va Sy,
=] R'2

S

v R X2

Thay vao phuong trinh déc tinh ta duogc.

2
[ 307,

" Tow, (Rl +JR? +ij)

Déu (+) tng véi ché do dong co

Déu (-) ing v6i ché d6 may phat
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i

Hinh 1.6: Do thi ddic tinh co ciia dpng co KDB
Khi nghién ctru hé truyén dong voi dong co KPB. Ngudi ta quan
tam dén trang thai 1am viéc cua dong co nén dudng dic tinh co thuong

biéu dién khoang tbc do 0<'S < Sy,

Hinh 1.7

Dic tinh co ban cta dong co KDPB » = f (M) trong ché d6 dong co

Don gidn phuong trinh déc tinh co:

o M (+as,
S Sth
—+—+als,
Sth S
. R
Trong d6 : a=—-
R,
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Péi véi cac dong co cong suat 16n thuong R, rat nho so véi Xy lic

nay co thé bo qua Ry, coi Ry =0; a.Sy, = 0 ta co.

M _ th
S Sa
S, S
Sth =+ X ?
T d Xnm
ron (0N
8 30U},
Mth =% :
QWX

IV - CAC PHUONG PHAP MO MAY CUA PONG CO KPB
biéu kién mé may la: M,,>M,, ( momen can ban dau trén truc may)

Khi mo may thuong I, (5 - 7 ) Lam . Vi vAy néu cung mot lac ¢o
nhiéu dong co mo may thi dong dién téng tir ludi dién qudc gia vao xi
nghiép s& 16n -> My giam. Thoi gian mé may t,, 16n -> aptomat tong bi
tac dong -> mat dién toan xi nghiép -> ta phai tim cach giam dong md
may.

Tuy theo tinh chat cua tai va tinh hinh cta ludi dién yéu cau vé mo
may d6i véi dong co dién ciing khac nhau. Néi chung khi mé may dong
co can xét dén yéu cau co ban sau:

- Phai c6 momen m& may di 16n dé thich tng véi dic tinh co
cua tai

- Dong dién mé may cang nho cang tot.

- Phuong phap md may va thiét bi can dung don gian, ré tién,
chéc chan.

- Ton hao cong suat qua trinh mo may cang thap cang tot.
1. Mé may dong co KPB roto 1ong soc.
1.1. Mé mdy truc tiép.
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Poéng truc tiép dong co vao ludi dién nhd cau dao. Pay 1a phuong

phap m& may don gian nhat nhung lic mé may truc tiép, dong dién mo
may 10n, thoi gian m& mdy qua tai thi c¢6 thé 1am cho may néng va anh
hudng dén dién ap ludi.

Néu ngudn dién tuwong dbi 16n thi nén ding phuong phap mé may
nay vi mé may nhanh, don gidn. Phuong phap nay chi dung trong nhirng
dong co co cong suat nho hodc cong suit dong co vo cung nhd so véi

cong suat ludi dién.

oo
4
o’

O

Hinh 1.8
1.2. M6 mdy bang phwong phdp ha dién dp.

a/ Néi dién khdng noi tiép vao mach dién stato.

Sinh vién : Tran thi Phuwong Hién — Lép TPH — K7 14



pd dn totnghiép Thiét ké bé khéi dong dong co khongdong bé ba
pha

/

(
Hinh 1.9: Ha dp mé mdy bing dién khing.

Khi mé& may trong mach dién stato dat ndi tiép mot dién khang ta
hoan tit viéc md may bang cach dong cau dao D, thi dién khang trén sé bi
ngén mach. C6 thé diéu chinh tri s ma dién khang dé c6 duoc dong dién
mé may can thiét. Do co sut 4p trén dién khang nén dién ap dit vao dong
co U; s€ giam di va nhé hon dién ap ludi Uy

Giastr: U, :;(:_1 (ke >1)

ck
Goi dong dién mdé may va momen mé may tryc ti€p la I, va My, sau
khi them d1€n khdng vao , dong di€n md may con lai L4

Yo o U 1

m

Ing = = =
md ch ch 'ch kck

Vi momen mé may ty I¢ vai binh phuong ctia dién ap nén :
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b/Diing dién dp tw ngéu ha di¢n dp mé mdy.

UL

o

-]
—r
=aik
oo

\

&

»-

D,

P

Hinh 1.10: Ha dp mé mdy bang bién dp tw ngdu
Trong so dé: T 13 bién ap tu ngdu,bén cao ap ndi véi ludi dién , bén
ha ap ndi v6i dong co. Sau khi mé may xong thi ta cit T ra bang cach
dong cau dao D> va mé Ds .
May bién ap tw ngiu ndi Y - Y c6 diém trung binh tinh ndi dat.

1

Do
[2

B4

Trong méy bién ap thi % =

2
Mit khac dua vao so do ta thay:
U =Uc; Uy=Uge s Im =15 Inge = 1o .

> Uge = Ig—l ( Gidng & phuong phap cudn khang )

ba

I
Imdc =

kba
A
! k'bu k'ba kl72a
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Phuong phap nay thdy dong dién mo may lay tir lui vao nho hon
rat nhiéu so v&i phuong phap mé may trén. Mat khac khi 1y tir ludi vao 1
dong dién mo méy bang dong dién md may cua phuong phap trén thi
phuong phap nay c6 mémen mé may 16n hon . Pay chinh 1a wu diém cua
phuong phap dung bién ap tu ngau ha bién ap mé may.

¢/ Mé mdy bing phwong phdp Y - A

Phuong phap nay thich ung vd&i nhitng may khi lam viéc binh

thuong dau tam giac. Liic mé may chuyén sang ddu Y. Nhu vay dién ap di

\ /‘\ //‘\/ M 2 b U
vao 2 dau moi pha chi con —L.

3
Khi mé may déng cau dao D; con cau dao D, thi dong xudng dudi
diém mo may dau Y khi may da chay rdi thi dong cau dao D, vé phia trén
may dau tam giac

Theo phuong phép nay ta ¢6 : Khi dau A

ImA:Imd: '\/3]><m :\/5' Y z\/gUd

Z,

c dc

Khi d4u Y :

( Vi dién ap dat 1én day quan giam 3 1an).

Sinh vién : Tran thi Phuwong Hién — Lép TPH — K7 17
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3. Mé may dong co khong dong bd roto diy quan.

M6 may bang cach dua dién tré phu vao roto

L ] » [ 4

wi®

Hinh 1.11
Phuong phép nay chi dung véi nhiing dong co roto diy quan vi dic
diém cua loai dong co nay 1a co thé thém dién trd vao cudn day roto . Khi
dién trd roto thay doi thi M = f(S) ciing thay ddi. Ta diéu chinh dién tr&
mach di¢n roto thich hop thi s¢é dugc trang thai mo may ly tuong.
Khi ¢6 dién tré phu Re thi ta co6:

U
Im’f T 2 2
JR +RAR P+ (X, +X)

~ . 3.pU*(R,+R,) _
" 2af (R +RL4R S+ (X, + X))

M

Nhu vay khi co6 dién tr¢o phu thi Ire gildm va Myge 160 .

Sau khi may d3 quay dé giit mot moémen dién tir nhat dinh trong qua

trinh mé may ta cat dan dién tro phu.
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Khi ta cat dan cac dién tro phu thi s& 1am thay doi toc do dong co tir

duong M = f(S) nay sang M = f(S) khac . Sau khi cat hét dién tr& phy thi
tdc d6 dat dén diém lam viéc sau 3 cép dién trd khéi dong

Nhu vay dung dong co khong dong bd roto diy quin co thé dat
dugc momen mé may 16n, dong di€én m¢ may nho nén ta thuong dung &
nhitng noi ndo mé may kho khin , yéu cau mé may cao. Ciu tao phtc tap
, bao quan kho khian, gia thanh cao... 1a nhugc diém cia dong co khong
ddng bo roto day quan .

V.XAY DUNG MACH LUC

* So' d0 mach lwe
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