PO 4n truyén dOng dién GVHD: Thac si Luu Van
Quang

[.Oi CAm On

Ching em xin cAm On thdy LUU VAN QUANG la ngu0i truc ti€p hudng
dan,gitip d& va chi bdo ching em trong d0 4n mén hoc truyén dOng dién nay.
Thay da gitip chiing em gidi quyét cac van d€ ndy sinh trong qua trinh 1am do an
va hoan thanh dé tai diing thoOi gian dinh hudng ban dau.Dac biét 1a hoc héi dugc
nhiing kinh nghiém va thai d6 lam viéc cla thdy d€ ching em ap dung sau nay.

Chting em xin gUi 10i cdm On dén céc thady c6 khoa Dién -Pién t{t cla trudng
PH Su Pham Ki Thuat TP HO Chi Minh, da tan tinh gidng day truyén dat cho
chiing em nhiing ki€n thUc v€ chuyén nganh néi chung va b0 mén truyén ddng
dién noi riéng. D6 1a nhing kién thic va kinh nghiém quy bau ma chiing em da
hoc dugc trong sult thoi gian qua

MOt 1an nlra chiing em xin gUi 10i cAm On sau sac dén cac ban qua quy thay co
da gitip d& chiing em hoan thanh do an.

Kinh chic quy thay c6 dOi dao stc khoe.

Nhém sinh vién thuc hién d6 an:

Nguyén Thé Duy & Nguyén Duy Phung
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Quang

L.Oi MA Dau

O nudc ta, do yéu cAu cong nghiép héa hién dai héa nén kinh t& ,véi nhimg
cd hoi thudn 10i va kho khin thach thic 16n .Sy phat tri€n nhanh chéng cUa khoa
hoc ki thuat néi chung va trong linh vuc truyén dOng néi riéng .Ngay cang xuat
hién nhi€u day chuyén sdn xudt méi c6 mlc dd ty dong héa cao vGi nhiing khau
truyén dong hién dai.Truyén dOng 1a khau quan trong trong day chuyén sdn
sudt.boéng gop truc ti€p trong vi€c nang cao ning sudt va chat lugng san phdm
nham tang kha nang canh tranh véi cac nudc trén thé gidi.

Ngay nay , do Ung dung nhi€u ti€n bd khoa hoc ki thudt trong cac linh vuc :tin
hoc ,dién t(r......nén cac khau truyén dOng ngdy cang phét trién theo hudng hién
dai .Nang cao mUc d0 tu dOng héa tac ddng nhanh ,d0 chinh xac cao va con giam
kich thudc va ha gia thanh chi phi dau tu cho doanh nghiép

Mot trong nhUng khau truyén ddng phd bién 1a nang ha cau truc .Nang ha
cau truc 1a khau truy€n dOng co ban cla nén cong ngi€p nudc ta hién nay. Bugc
s dung réng rai tU cac hai cdng, khu cong nghiép dén cac nha may xi nghi€p va
cac cong truong xay dung. Giip con ngudi han ché lao dOng bang chan tay.DOng
thOi gép phan day nhanh qua trinh van chuy€n va dam bao an toan cho ngudi lao
dOng.Trong hoan cdnh do, d€ dap Ung dudgc nhing diu kién thuc tién trong qua
trinh di€éu khi€én va van hanh doi héi ngling ki su’ phdi c6 kién thlc co ban vé
chuyén nganh

NOi dung cUa db an nay 1a trinh bay nhlng ki€n thUc co bdn vé truyén dOng
dién. Bao gbm phan tich cac ddc tinh cla hé thOng truyén dbng cho hé théng
nang ha cau truc. Tinh toan va thiét k€ so d6 di€u khién hé thOng truyén dOng
vGi dOng co dién mOt chi€u kich tU song song va dOng cd dién xoay chi€u khong
dong b0 3 pha rotor day quan.

Do kién th'c con han ché nén chac chan ndi dung d6 an con nhi€u van dé sai
s6t nhat dinh va can bG sung . Mong cac thay c6 clng nhu cac ban gép y thém dé
bai bdo céo ching em dugc hoan thién hon
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NHAAN XEUT CUUA GIAUO VIEAN HOOUNG DAAN

NHAAN XEUT CUUA GIAUO VIEAN PHAUN BIEAN
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NHIEAM VUi © AN MON HOC
Nodi dung fica aun :
Hady tinh toaun vag thieat kea truyean fioang fiiean cho moat

c6 caau naang caau truic dugng fioang c6 fiean lag :
Nong co DC dugng kich té@ song song.
POng co AC khong dong b0 3 pha rotor ddy quan
Cou cauc soa lieau nhoé sau:
Bang s6 liéu

Noang c6 dién moat chieau kich tég song song :

| P im(kw) | Usn(V) | Lin(A) | Ixrim(A) | Na(v/P)
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PO 4n truyén dOng dién

GVHD: Thac si Luu Van

Quang
| 94 | 204 | 524 | 5,8 | 600
POng co AC khong dong b0 3 pha
Pim (KW) | Uiam(v) |2p N1(vong) | N2(vong) | Kdql Kadq2 COS (P dm
54 400 10 63 34 0954 10954 |0.844
m1 m1 RI(Q) |[R2Q) [X1(Q) [X2Q) |I(A) 1)
3 3 0,24 0,05 0,64 0,054 34 0,84

Yeau caau tinh toaun vag thieat kea nho sau:
1. Noangcd mdlmalyqua 3 cadpiieantro( phui, tinh catic fieantrod phu mod
matlybang phuadng phap do thi phu tai
2. . Tinhtoaunfiedntrétphu caanthiedtiiolingvagomaichrotorfiedanadngtadiilean
vOuitoacnoalaanloditlag:
a.n =1/2.n
b.n = 1/4 nanm
3. Tinh toaun Aiean troG phui caan thieat Aoung vago rotor khi hai
taQi xuodng voOui todc noa laan 166it lag:
a. Nn=1/2Ndm
b.n=1/4ndm,
C.n=2Ndm
4. Thieat ked s6 noa nguyean lyu ddiéu khi€n d€ mé mdy nang ha tdi : sO
d6 mach dbng luc.

} 3 3 Trang
Phan A: TINH TOAN VA THIET KE CO CAU NANG HA
CAU TRUC DUNG DPONG CO PIEN MOT CHIEU KiCH
TU SONG SONG o i ‘
Chuong I:PAC TINH CO CUA PONG CO PIEN KiCH TU
SONG SONG 7
1.Xady doing phééng trinh Aaéc tinh todc noa :
7
2. Phobng trinh Aaéc tinh co
8
3. dnh hudng cla cac théng sO dén ddc tinh co: 9
4.PA3c tinh khi ddo chiéu quay déng co 13
5. M@ mady va tinh dién trd m& mdy 16
6. Ham may; 18
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Quang

7.Hadm fAoang naéng kich tég noac laap :
23

Chuong 2: TINH TOAUN HEA THOANG CAAU TRUiC NAANG
HAI TAUI DUOGNG NOANG CO DC KICH TO® SONG SONG

26
1. Tinh R, baeng phédng phaup fioa tho:
26

2. Tinh toaun Aiean troG phui caan Aoung vago maich rotor

khi naang tadi: 28

3. Tinh toaun Aiean tré6( phui caan thieat Aoung vago maich

khi hai tadi: 29
4. So d6 dﬁng luc diéu khién dOng cd m3 may qua ba cap dién trd va
nang ha tai vGi nhiéu cap tOc do: ,

phan B: TINH TOAN VA THIET KE cO CAU NANG HA

CAU TRUC DUNG PCP KPB XOAY CHIEU BA PHA DAY QUAN

Chu‘dngS NAEC TINH cO CUUA NOANG CO XOAY CHIEAU

KHOANG NOANG BOA BA PHA

32

1.Phuong trinh dac tinh tOc do:

32

2.Phuong trinh dac tinh co:

3.Anh huéng cUa cac tham s dén dac tinh co:
38

4.M3 mady va tinh dién trd m& mdy:

5.Ham may

31

34

<4
46

Chuong 4: TINH TOAUN CO CAAU NAANG HAI TRUIC DUGNG
NOANG CO NIEAN XOAY CHIEAU KHOANG NOANG BOA BA

PHA 53 , o
1.Tinh to4n dién tr& may qua 3 cap dién trd phu bié€t rang dOng
cO kéo tai dinh mUc

53

2.Tinh toaun cauc fAiean tro( phui caan thieat fioung vago

maich rotor

~ o N A A A\ AN V4 ~ . \ " A 1
nea naang tali lean_voui cauc toac noa laan 100it lag 5 Ném ;

—_

3. Tinh toan dién tr3 phu can thi€t déng vao mach rotor d€ thay doi
tOc dO khi ha tai v6i tbc d6 1an lugt 1a n=0,5 nam ,n=1/3 Num , 1=3/2 Ngm:
4.S0 d6 dbng luc dung dOng cO xoay chiéu khong déng bo ba pha rotor
day quan m& may qua 3 cap dién tré va nang ha cau truc véi nhi€u cap
tOc do:

N

60

64
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Ph an A: TINH TOAN VA THIET KE CO CAU NANG HA
CAU TRUC DUNG DONG coO DIEN MOT CHIEU KiCH
TU SONG SONG

Chuong I: PAC TiNH CO cUA PONG CO DPIEN KiCH TU
SONG SONG

1.Xaay déing phoong trinh fiaéc tinh toac foa :
Uim

+

Reo

IbL
H‘mhl.l.!li! oatcheaukui tdgsongsong

Ta cou: ptcaanbaengnieanaupculanoangcd Nieanmoatchieau
Uﬁm=E6 +R5|5
U Es =Uam- Rals
VvOUI Es =KE(ﬂmn
O Ke@r =Usm- Rsls
0 n= U im Rél o]
K Eq)ﬁm K EcDﬁm
tU song song)
Trongfou: n : toacfiodquaycudanoangcd
Usm: RieanaupionhmaoucculiaNCN moatchieau

: ( phuong trinh dac t6c d6 tu nhién cla dOng dién kich

PN T A s s A
Ke = % : heasoanieannoangcutanoangcd

D, :tégthoangkich tdégdobui 1 coic téw
Rs : Rieantrédculamaichphaandung
I : dogngnieanmaichphaandung
Rp :Aieantrod phuitrongmaichphaanéung
Neautheamhieantrol phui R, vago phaandungthi ta Ndoic phddngtrinh Raéc
tinhtoacfoanhaantaio:
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Quang

— Uﬁm _ (Rﬁ + RD)IC')

B KEq)ﬁm KEq)ﬁm

. U A 7 o~ as A A \ A A A~ us A
Khi 15 =0:n=n, =——"— :lagtodcfoakhoangtalilyl todingculafiodangco.

KEq)ﬁm
@ = qi : lagheasoagoachaynoadoacculianddgnghaéctinhtoachoa
E = fAm
toi nhiean
_ . = ROl
Ang =al, = K o :lagnoasuittoachoatreannoogngnaéctinhtor nhiean
E ¥ fim
A
Mo
N =N A N e \
O Ir III‘ >

Hinh 1.3.Naéctinhco toi nhiean.

1-3 =ny, : todchoakhoangtalilyu tudlng

2-3 =n, : toachoalagmvieacculanodengitc TN
1-2 =/ : Roasuittoachoa

Neaul. =l thi ny =rgm

2. Phoong trinh fiaéc tinh co :
Tacou:
n =f(M;)
Momenthieantog culianoangco Rnodic xaucnonhbdli coangthouc:
Mz =Ky Piml
K M @ Aim
Thayls; vagophobdngtrinhAaéctinhtoachoata NGoic:
Ui R;M
n= - :
Ke®in Kg Ky®m
NCN moéatchiedukichtégsongsong )
Trongfou: M :lagmomentiieantdg culiafioangcd

: (phodngtrinh Aaéctinh co toi nhieancula

PN T T A s A
Keg = @ . heasoan|eannoangcuuanoangco
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Quang

" : hedsodcadutaioculanoangcod

2l1a
Hay
Ui R;M
n= - 2 -2
Ke®:, 9,55Ked%im

vOUi Ky =9.55K

Khils =0 = Ms =0
K@
a = Re
™ 9 55KR:d%m

= N=n, =

:lagtoacnoakhoangtadilyu toéolng
Am

Ry;M

AN =a M=+
™o 9,55k d%m

: foasuit todcfoa culianddgngiaéctinh co toi
nhiean

3. @anh huéng clia cac thong s6 dé€n dac tinh co:
Ta couphodngtrinhfaéctinhcd nhaantaio:
U (Rs +R,)M

n=
Ke®  9,55Ked?

-~ . U A 7 o~ ws A A \ = AA
Naet: nNn=n, = ﬁ :lagtoacnoakhoangtadilyu to6dng
E = fim

3 = Rs
™ 9,55KRed%m

RsM

Angy =ap M = %

9,55Ke®“im

nhiean

a.Auinh hoéiing cuiia fiiedan trot phui noai tieap trean maich phaan éung :

Uim

CKT
KT
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S6 noanguyeanlyu khi theamiieantréd phuivagomaichphaandung.

Gia(s6aUs =Usm =const
® =d;,, =const
R, thayfioai
Muodnthay fiodi fiieantrdd maich phaandlngta noai thedmiiieantréd phui R, vago
maichphaandung.
Phoongtrinhfaéctinhcd:
— Uﬁm (R6 + RP)M
Ke@am 9,55K°@, °
Khi fieantroGphuiR, thayfioaithi:

U.
e Ny=—+-""- = const
KEq)ﬁm
hed sod golc nhaan taio: awr = Ro t R, > 3
hd . ONT T ! 2 TN
9'5$KECDﬁm)
+ fiod dodc nhaan taio: Anyr FayM > Ang,

Két ludn: hoi calc Raéc tinh co lag chugm R66@Nng thalng xuaat
phaut tdég no

A n
No D
Dim =Nal X — A
™~ »=B0 (TR) VOUi Rpz >Rpy
\ C Re1
\ Re2
0 Me=M:nm M

b.Atinh h6oting cuiia iiiedn aup fnaét lean phaan éung :

Gial soU: Ikt = lkrsm = const
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Quang
®=0;, =const
Rp =0.
- Khi thay Ao é' Aiean aup theo hédéung giallm so voui Usm ta cou :
U R,M

KEq)ﬁm KEKMq)ﬁmz
- Khi gialm fiean aup thi:
« todc foa n gialm theo.
° ant = atn = const
o Ang=Any =const
Nho vaay khi thay fiodi fiiledn aup fnaét vago phaan 6ung fiodng
c6 ta A66ic moat hoi fAaéc tinh cd song song vOui naéc tinh cb toi
nhiean.

- Khi giadm Aiean aup thi moment ngaén maich, dogng fiean
ngaén maich culia foang c6 gialm vag toac fioa Roang co6 cudng
gialm oung voui moat phui taGi nhaat Aonh. Do fiou, phddng phaup
nagy cudng fi6oic s6l duing fed fiieau chaenh todc foa fiodng cbd vaw
hain chea dogng fiean khi khédi fioang.

Uﬁm(TN)
\ AN
Voul U2 < U1

n I
01

n02 \ <Uﬁm
03 \ 1

> M
O11inh 1.6:Hoi caticiiad inhcd khi thaynoai
Aieanauphaétleanphaandung

c.Atinh hooiing cuiia tég thoang :

I CKT Rkt
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Hinh1.7:S6 Aoanguyeanlyu khi theamiieantro( phuikich tog.

- Khi theamR noai tiedp voui cuoan kich tog thi:
lir giallm xuodng < lirim
0 ® giallm xuoang < ®sy,
R, =0
U=Uam
Noai voui fiaéc tinh toac fioa:
Xeutphoongtrinhiaéctinhtoachoa:
Uim _ Rsls

n=
Ked Ko

+Khi mélmauy:

+ Khi Aoang c6 khoang ta(i:
U

— Am

B KECDX
Khi ®,gialm O ne taéng vag lsmm = const.

nOx

ng

\

Voud>1<d>2

Hoi calic fiaéc tinh todc foa khi thay fiodi tég thodng @.
Noai voui fioégng faéc tinh co:
- Xeutphodngtrinhfaéctinhcd :
(Ui RM
Ke® 9,55K @2
- Momentkhi méimauy :
mrﬂ'\4= KM(D Ii)’mm
voui Ky, lsmm: const.
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Quang

. . A \ Uﬁm A . A
Khi @ gialm thi: N, = K @ taéng vag M, giaum.
E

Thoang thébéeng fied Aalm badio tuodi thoi Aoang cb thi :
Mc < Mam
0 & gialm O n taéng n(vogng /phuut)

_______ (:I:)1
No2 \ B (1)2 Véml <o,

.
>

|
|
|
O MCZ Mﬁm MC1 Mmml Mmm2

Hoi flaéc tinh co khi thay fioai toéa thoang .
4.Pac tinh khi ddo chiéu quay ddng co:
a. Natio céic tinh fiean aup fiaét lean phaan éung :

+

Us ¢

m

Aiean aup Raét lean phaan dung.
Vieac nado coic tinh Aiean aup naét lean phaan 6ung nhég cauc tiedp
fiieam T, N culia calic codng taéc to
Khi T hoait hoang (n > 0):
O E, =K®,,n>0

R, R,

[o]

0
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0 M=K,®.l,>0

Aim' 6
Ta cou phobng trinh Raéc tinh c6 :
_ Uim _ RM
K@ K Ky ®%m
Khi N hoait Aoang, cdic tinh Aiean aup A606Ic Aallotacou:n <0
0 E; =K®;,n<0

0 |6:(_Uﬁm)_E6 :KE.¢ﬁm(—no—n)<o
Rs Rs
01, = KE.¢ﬁmFi—n0+|r1) <0

o
Khi tiean hagnh fiado codic tinh Aiean aup Aaét vago phaan 6ung thi
dogng Aiean qua phaan o6ung lag Is < 0 nean moment fAiean tég cula
phaan 6ung Aalo chieau

0 M=K,®,l, <0

Aim" 6

- Phé6ng trinh faéc tinh c6 :

— Uﬁm RE) |M|
Ke@am K¢ KMCDzﬁm
Ra
=Ny + 2 |M|
KE KMCD fim
- Noogng  Riedu  diedn < Aaéc tinh  co
n
My
No )
| +U Am
A6O6@ng Raéc tinh co khi |
! R noang
c6 quay thuaan chieau i g
| Mc 0 Mc
M T
|
l_U.
| AmM---------|

No

.....

Naéctinhco khi fiallocdic tinh fAiednalpfiaétiednphaandung.
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b. Natio chieau dogng fiiedn qua cuoin kich tég ( fiatio tog thoang @)

“+

11 CKT

S6 foanguyeanlyu khi Aaliochieau
dogngiieanquacuoankichtog.

Vieachaliochieaudogngfiiedngquacuoankich togiddic thdic hiednnhbgtiedpriieamT,
N culiacauccoangtaéctod

Khi T hoait Aioang : n>0,®Psn, <1
0 Es =Kg®;,n>0
U:.n—E;  Kg®;,(ny—nN)
Ry R,
O0M=K,®,l,>0
- Phé6ng trinh Aaéc tinh cb:
U R

K ®h K, Ky ®m
Khi N hoait Aoang: tog thoang ®;,A606ic Aalo coic (chieau dogng
Aiean qua cuoan kich tég A6o6Ic Aado) : n<O0, (-Psm)
0 E, =K. (-®,.)n>0
Uim—Es _ Ke(=®P4)(=ng +n)

0, =—0m =6 >0
Rs R,

- Moment fiean to:g
My :KM(_q)ﬁm)Ié <0
- Ph66ng trinh Aaéc tinh co6 :
Um , R

Ol = >0

o

n= ° M
KE(_cDﬁm) KE KM®2ﬁm| |
o N=- Ysm + Ry IM|<0

KEcDﬁm KE KMq)zﬁm
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Quang

- N66@ng biedu diedn fiaéc tinh cd cudng col daing nhd khi
ta Aado chieau baeng cauch fAado coéic tinh Aiean aup Aaét vago

phaan éung:
A n < \\
Mg
+U Am

AGBENg fRaéc tinh co khi |
: Aoang
|

c6 quay thuaan chieau

v

| -M 0 M

| Mo

.....

5. MG may va tinh dién tr& m& may
a.Moii mauy :
- Ta cou:Dognghieanphaanoung:
|. = Uﬁm_ KEcDﬁmn
8 R,

- Khi m60 mauy ml£:;0=0 O dogng fiiean khi moa mauy |, = R

Vi Aiean aup phaan éung E; luuc méa mauy E; <<1
Uﬁm
0 Rs = (0,04 - 0,05)|—
O Imm = (20 - 25)Iﬁm
Tauc haii cuia dogng moit mauy khi dogng moi mauy loun
+ Chauy cauch fiean daay quaan.
+ Gaay suit aup Iéun trean 166ui Aiean
+ Lo6ic fiedn fioang 16Un cou thed gady biedn daing keat cadu cb
khi cuGa radnh.

mm
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Quang

b. Xaay doing fnooeng faéc tinh moéd mauy vae xauc fionh tro
soa fiean trot phui modi mauy baéng phéong phaup fieca tho

+ -
y

| CKT
KT,

\

Hinh 1.16: S6 fioa nguyean lyu NC khi méd mauy
baeng Aiean trod phui.

Do6ia vago cauc thoang soa noang cb vag naéc tinh vain naéng ved

ra N6oic Raéc tinh c6 niean toi nhiean.
Choin dogng Aiean gidui hain |, =(1,8 - 2,5)lsm vag tinh Aiean trod
U

)

Aim

toang culla maich phaan 6ung khi khoGi fiodng. R=

Choin dogng fiean chuyean khi khodi fiodng :
I, =(1,1-1,3)lsm neau lam > Ic
I, =(1,1-1,3)lc nedulc > lam
Gioung |, lean fRaéc tinh c6 t6i nhiean col giau tro nmwe(h) tég fiou
xauc Aonh gialm (b) trean faéc tinh khédi Aoang voui giau tro dogng
5.
— Udm_IZR
n =n _—
NT2 N2 Uy -1 R,

Keld A66gng thaung qua ab.Trean Aaéc tinh toi nhiean ked N66@Nng
thaung qua gh. Hai Ad6gng nagy caét nhau taii no

To@ no doing "N06@ng Aaéc tinh khddi Aoang hinh tia thoad madn
Aieau kiean :

Balo fAalm Auung sod caap khdédi hoang yeau caau.

Tog fiiedam f ke(l A6O6@Ng song song voOui truic hoagnh vag phadi
caét flaéc tinh toi nhiean Auting 60 fiedm g.

Nedu khoang thoal madn Aieau kiean trean ta phali choin laii
giau tro Iy, 1, fied xady dding laii fiaéc tinh kh6di fioang.
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PO 4n truyén dOng dién GVHD: Thac si Luu Van

n(vonﬁ/phuﬁ)

no

Hinh 1.17: Naéc tinh cé cufla NC DC
kich té@ song song khi méd mauy.

Tinh Aiean troG khodi Aoang :
- Goii hiean tréd phui maéc vago maich phaan éung khi khodi
Aoang lag Ry,
-Tacou :R, =R -R;

- Niedn tr60 khodi Aodng trong téeng cadp lag:

Rpl = o]
sz = an B RPI
RP3 = Rpm _RP

6. Ham may;
Traing thaui fiodang c6 quay thuaan:
n>0 = E; =K ®;,n>0
IKTﬁm >0 = q)ﬁm >O
[. = Usim~Es - KePamNo—N)
° R; R;
Vi no>n= Iy >0
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PO 4n truyén dOng dién GVHD: Thac si Luu Van
Quang

M=Ky®:ds >0

- Pho6ng trinh Aaéc tinh co:
n= nO —LZM > O
K Kpy®%im
P=U;uls:m>0 = nhaan naéng l|66ing(tieau thui naéng
166ing Aiean)

~+

A

A\

Ul

S6 fioa nguyean lyu NC quay thuaan.

Traing thaui hadm mauy: lag traing thaui mag toac hoa n vag
moment My ngddic chieau.
Traing thaui hadm mauy nédic s6h duing trong cauc tréégng hoip sau

+ Caan dbégng nhanh foang co.
+ Gi6d cho tali thed naéng Nn6OIC hai xuoang voui toac hoa
khoang foai.
+ Gi6d6 cho moat tali troing Adung yean trean cao khi nou cou
khuynh hébung réi xuoang fiaat.
a. Haom taui sinh :
-Hadm taui sinh xaly ra khi toac Aoa quay n vag moment quay My
ngooic chieau vag n > ng
- Cou hai ph66ng phaup hadm taui sinh :
+ Hadm baeng phéong phaup gialm toac foa niean aup.
+ Hai tadi thed naéng baeng phdong phaup Aalo codic tinh Aiean
aup phaan 6ung faét lean phaan éung.
Giatim toac fiod baéng phoong phaup giatiim fiedn aup:
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PO 4n truyén dOng dién GVHD: Thac si Luu Van

Quang

n(voag/phut)

0 M(N.m)

Naéc tinh c6 khi gialm toac fioa
baeng ph66ng phaup gialm Aiean aup.

Xeut fiedm B:

Do quaun tinh ng >0( Aoang c6 quay theo chieau cud)

Ese =KePung >0
= U1 _Eas L KE(Dﬁm(nm _nB)
6B R R

Mg = Ku@Pipl e <0
B lag flieam baét flaau quau trinh hadm taui sinh.
Noain Bnoy: n giallm xuodng nhéng vaan 16un hén 0.
EO’ :KEq)ﬁmn01>0
|-- - Ul_EE) - KEq)ﬁm(nOI_n) <0
°7 R, Rs

[0}
Mg =Kyu®qls <0
-Ta cou: n > ne; > 0 vag Mg <0
= Bno: lag Aoain Aaéc tinh hadm taui sinh
- Khi n gialm toac = |Is| giam = |[Mg| giaOm
P=U,l; < 0: phaut toall naéng 166ing vea nguoan
- Phé6ng trinh Aaéc tinh cb:
_ U, R:M
n= - 2 2
Ke®on  9,55K°0,,
Hadm taui sinh Ad0ic goii lag:Hadm mauy phaut.
Tali Np1: N = No1

<0

| = U —Ey _ Ke®in(np—n) -0
°" R, R,
MN =0
Taii No1C: Ne1>n>0
I, = UlR_Eé _ KEcDﬁrrFl{(nOI_n) >0
Mg =K ®pls >0
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