CHUONG 4
LUC PIEN PONG
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i KHAI NIEM CHUNG

v’ Mét vat dan dit trong to truong, khi cé dong
dién I chay qua se chiu tac dong cua mat luc.

v Luc nay c6 xu huéng lam bién dang hoiic chuyén
doi vat din dé tw thong xuyén qua né 1a 1én nhit.

v Luc d6 goi la luc dién déng, chiéu cia luc dién
dong dugc xdc dinh theo quy tic ban tay trai

v O trang thdi lam viéc binh thudng, tri sé ctia
dong dién khong Ién nén LDD sinh ra khong du
I6n dé c6 thé 1am anh huéng dén d bén viing két
cau cua thiét bi.
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i KHAI NIEM CHUNG

v Nhung khi ¢ ché d ngin mach, dong ting 1én
rat 16n (co luc toi hang chuc lan Idm), luc dién
dong dat tri s0 16n nhat khi tri so tifc thoi cia
dong dién dat lon nhat, va duoc goi la dong
dién xung Kich.

v Véi dong dién xoay chiéu, dong dién xung
kich dugc tinh theo cong thiic nhu sau :

B KXK \/Elnm
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KHAI NIEM CHUNG

o

v' Trong d6 : Ky, la hé 50 xung kich cua dong
dién, tinh dén anh hlfo”ng ciia thanh phan
khong chu ky va thuong lay Ky =18;1 1la
tri hiéu dung ciia dong ngin mach xdc lap

v Do vay ching ta phai tinh toan LDD tac dong
Ién thiét bi trong truomg hop nay dé khi tinh
chon thiét bi phai dam bao d¢ bén dién dong.
P§ bén dién dong cia thiét bi 1a kha niing
chiu duge LPD do dong ngin mach sinh ra.
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o

CAC PHUONG PHAP TINH TOAN
LUC PIEN PONG
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CAC PHUONG PHAP TINH TOAN
LUC PIEN PONG

Viéc tinh toan LPD thuong duge tién hanh
theo 2 phuong phap :

N/

** Theo dinh luat Bio - Xava - Laplace

N/

» Theo phueng phap cin bing ning lugng.
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TINH TOAN THEO PINH LUAT
BIO-XAVA-LAPLACE
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BIO-XAVA-LAPLACE

| TINH TOAN THEO PINH LUAT

Xet mot doan mach vong dl;(m) co dong
dién i; (A) di qua, dugc dat trong tu truong voi
t cam B (T) nhu hinh , thi se ¢6 mot luc dF (N)
tac dong lén dligr =i B .dl, sin 7

Trong do : B 1a goc giwa B va dl,, huéng di
ciia dl, theo chiéu ciia dong dién i,.

Luc dién dong tac dung lén doan mach
vong v6i chiéu dai 1, (m) biing tong cac luc
thanh phan. ! !
F=lar = Jigsin £,

0 0
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BIO-XAVA-LAPLACE

| TINH TOAN THEO PINH LUAT

Néu mach vong nidm trong méi truong cé
d¢ tw thaAm cé dinh p = const, nhu trong chin
khong hoic khong khi, viéc xac dinh to cam B
tuong doi thuin tién khi st dung dinh luit Bio -
Xava - Laplace.
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BIO-XAVA-LAPLACE

| TINH TOAN THEO PINH LUAT

Theo dinh luit nay cuong do tu truong dH
tai diem M bat ky cach diy din dl, c6 dong
dién i, chay qua mét khoang r, dugc xac dinh
theo cong thuc :

= i,.dl sin &
47 r

2

Trong do o la goc gitta vecto dl, va ban kinh
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BIO-XAVA-LAPLACE

| TINH TOAN THEO PINH LUAT

Tu cam ¢ diém M se la : M i sin @ dl
B = H dH T 2

2
47 r

Thay 10 = 4.7.107 (H/m) va tich phan hai vé cia ta c6

_ |S|n0‘
B—flo e —I
r

2
0

Thay tw cam B vao ta co f Ism sin Aodid
o I I

r
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BIO-XAVA-LAPLACE

| TINH TOAN THEO PINH LUAT

<. Trsin @ .sin B A Ay Ky K
Pt [ T T, = K : Hé s6 két cAu cuia mach
b 0 0 r
vong
_ -7 . .
F 10 a,.1,.K_
Vay :

Huong cua luc F duge xac dinh theo tich vecto
cua i va B. Trong truong hop don gian, huéng cua
vecto tif cam xac dinh theo quy tiac vin mit chai, con
huéng luc dién dong theo quy tic ban tay trai.

Luc dién dong seé duge tinh bing phuong phap
nay néu dé dang tinh dugc hé sé két cau K.
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TINH TOAN THEO PHUONG PHAP
CAN BANG NANG LUONG

Niing lugng dién tw cia mdt hé mach vong gom
2 diay dan c6 dong dién di qua dugec mé ta bang

phuong trinh

1 1
W = =Li T=Li "M.i,

11 2 2

2 2
Trong do : L,, L, la dién cam cua 2 mach vong (H)
i,i, la dong dién trong 2 mach vong (A)
M la hé cam cia 2 mach vong (H).
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CAN BANG NANG LUONG

| TINH TOAN THEO PHUONG PHAP

Néu chi ¢6 mach vong véi dién cam L va dong
dién i th1 LDD tac dung 1én mach vong (do dong dién
chay trong no sinh ra) dvgc tinh theo cong thiic :

Thay Li= ¢ =W.$ vaotaco:

Trong do : ¢ la tuw' thong moc vong, ¢ twr thong,
w sO vong day.
Véi hé s6 hé cam M, luc dién dong tuong tac

giua hai mach vong se la : . w _ - oM
5 12 75

X X
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* HUONG CUA LUC PIEN PONG

Iy
l F k T i E | I
2 i
I2 T F l F l |£
I Iy Iy
b =N =
TF 1 T F I, I F I
l|: >
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TINH TOAN LUC PIEN PONG GIUA
2 THANH DAN SONG SONG CO DONG PIEN

Xét hai day din song song c6 dudng Kinh rat bé so
véi chiéu dai clia ching va c¢6 dong dién i, i, , chiéu
dai tuong ungl,1, :
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2 THANH DAN SONG SONG CO DONG PIEN

| TINH TOAN LUC PIEN PONG GIUA

Truong hopl,=1,=1:
Thi luc dién dong tac dung

} F =10 "iji K
Ién hai diy dan la :
Ha . :2I‘F +(a)2_a—l
Y- A N SV R
Trong do : i -
F-10 i 2| 1“{?—} -2

Néu 2 < ;nghia la chiéu dai ciia diy din rat 16n so véi
4 I r 4 4 \ ° A 4 14 N
khoang cach cua chung thy _ 2, luic dién luc do la

a
_ - 2
F 10 11, —

1°2
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TINH TOAN LUC PIEN PONG GIUA
2 THANH DAN SONG SONG CO DONG PIEN

Truong hop 1, =1, :

Ta co :
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o

LUC DPIEN DONG
XOAY CHIEU
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TINH TOAN LUC BPIEN PONG
XOAY CHIEU 1 PHA

O ché d¢ xdc 1ap, dong dién chi cé thanh phin
chu ky theo quy ladf2 .sin @t =1 sin @t
th1 LDD giwa hai day dan cé dang

F =10 K | sin a)t_—F (17 cos 29.t)
2

trong do F. - k.1, la tri bién d6 cua LDD, I_ la
tri bién dé cua dong dién.
Ta nhén thay ring, LDPD c6 hai thanh phan, thanh
phan khéng d6i F, va thanh phan bién déi F, :

F F

F=F "F, = —~ —cos 29t
2 2
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XOAY CHIEU 1 PHA

| TINH TOAN LUC PIEN PONG

Trong d¢é thanh phan bién d6i F, c6 tan so gip doi
tan s6 cia dong dién. Trong mot chu ky, tri sé trung
bimhcuaLPRlav; _rfr_1 o . o

. th 2 ' 2 2 [ C m C

D6 thi cua LPD va dong dién theo thoi gian duoc
cho ¢ hinh.

O ché d¢ qua do, dong dién gdm 2 thanh phin : chu
Ky va khong chu Ky;:= | (o7 - o5 @ 1)

trong do : T=L/R : 1a hiing s6 théi gian ctia mach; R,
L : 1a dién tro, dién cam cua mach.
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XOAY CHIEU 1 PHA

| TINH TOAN LUC PIEN PONG

Sau thoi gian, - dong dién trong mach dat tri s6 I6n
nhat, con la tri $6 xung kich cua dong dién :

“TyeT

i :Im(l e

XK

)= K|

trong do hé so xung kich: « =,+.7"~

ta nhan thay ring, khi tan sé6 khong d6i, K, phu
thudc vao T; néu T Ién (L 16n, R bé ) thi KXK Ién .
Thong thudng khi tinh todn lay Ky, = 1,8. Vi viy véi
tri s6 dong xung kich, LD

7 2 — 7 2

o o Rk
F =10 'K (K | )" =324.10 "K_172(*)

m XK C m
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TINH TOAN LUC BPIEN PONG
XOAY CHIEU 1 PHA

Quan hé giua dong dién, LDD theo thoi gian duoc
trinh bay & hinh khi ké dén thanh phan khong chu
Ky cua dong dién.

Tu (**) ta nhdn thay ring, LPP khi c¢6 ca thanh
phan khong chu ky ting lén 3,24 1an so véi LPD chi
c¢6 thanh phan chu ky.

Sau khi thanh phan khong chu Ky tit (sau khoang
tw 4 dén 5 chu ky), LDD chi con do dong dién chu ky
tao nén.
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TINH TOAN LUC BPIEN PONG
XOAY CHIEU 3 PHA

Xét ba diy dan cia ba pha nam trong cung mdt
mét phang c6 cac dong dién iy, iy ,ic véil, =T, =1.

Néu khong ké dén thanh phan khéng chu Ky thi
dong dién o cac pha léch mot goc 27/3 :

27 4%
Sdsin @t Qg T sin( Yt —) Qg T sin( Yt —)
3 3

Luc dién dong tac dung lén ting diy dan dugc
tinh nhv sau :
Fo =Fapt Fpcs Fg =Fpat Fyes Fe =Fca+ Fep
Trong d¢6 : Fpq = Fqp la luc gia cac day dan pha
q va pha p.

IA C
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TINH TOAN LUC BPIEN PONG
XOAY CHIEU 3 PHA

= = 2 ain @ tein( @O t— 2"
Fe Fgoo ~CI_sin @.tsin( “.t7 —)
3
_ _ 1 47
Fo  Fo ™ —Cllnisin @ tsin( Y.t —)
2 3
, T 471'
Foe ~Fg ~C I sin( “t™ —)sin( ?.t ™ —)
3 3

trong do ¢ -2, véilla chiéu dai clia diy dén; a la

khoang cach gllfa hai pha canh nhau.

- _ 2 — 2
F,_ 0,805C,1°; F, ~0,05C. I’
F. =~ ~,805C,I_; F__ = 70,05 C, I
= = 2
FAmD FAmK 0,870 Cllm

Trong d6 " D" chi luc diy va " K" chi luc kéo.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i PO BEN PIEN PONG CUA THIET BI

Khi bi ngin mach, LPP do dong ngin
mach sinh ra kha Ién, c6 thé giy ra hong héc
cac thiét bi dién. Kha niing chiu LPD 1én nhat
ciia thiét bi dién chinh la d¢ bén dién dong cia
thiétbidién: Fr_ >F

TBD LDDmai

Frgp : kha ning chiu luc (d0 bén) ciia thiét
bi dién.

Flopmax © 12 tri s6 16n nhit cia LPD do
dong dién_ngan, mach sinh ra khi di.qua thiét
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i PO BEN PIEN PONG CUA THIET BI

Vay d¢ bén dién dong cia thiét bi dién duge
cho dudi dang dong ngin mach xung kich.

Khi chon thiét bi dién déng ciit, phai kiém
tra xem dong ngin mach di qua thiét bi dé, co
bé hon dong xung kich cho phép hay khong,
néu khong dat phai chon thiét bi c6 dong xung
kich lon hon.
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