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CHUONG 1 : KHAI NIEM CHUNG VE TRUYEN PONG DPIEN
§1.1 Nhiing khai niém co ban vé truyén ddng dién
1.Pinh nghia va phan loai
a.Dinh nghia
Truyén dOng dién 1a mOt nghanh khoa hoc thudc linh vuc co dién hodc chi m6t qua trinh bién d6i
nang lugng dién thanh ning luong co
Ta c6 sO dO khGi co ban clla mOt hé truyén ddng dién nhu sau

Ludi dién

Lénh dat
Trong dé
- BD: B0 bién dGi c6 chlic nang bién doi dong dién va dién ap 1udi thanh dong dién va dién ap c6
tan sO thich hgp
- D: BOng co dién
- TBL : Thiét bi truyén luc
- M : May san xuat
- PK : B0 diéu khién
b. Phan loai hé théng truyén dong dién
+ Dua vao loai dong co dién
- Truyén dOng dién dOng co dién mot chiéu
- Truyén dbng dién dOng cO di€n xoay chi€u
- Truyén dOng dién dOng co dién dac biét
+ Dua vao tuong quan gilta ddng co dién va may san xudt
- Truyén dOng dién nhém : MOt ddng co dién phuc vu cho mOt nhém phu tai
- Truyén dOng dién don : MOt dOng cO dién phuc vu cho mOt phu tdi riéng biét
- Truyén dOng dién nhi€u ddng co : Nhi€u dOng co dién phuc vu cho mOt phu tai
+ Dua vao mUc do tu ddng hoa
- TPD bén tu dOng : 1a hé thong truyén dOng dién trong mOt vai khau con c6 sU can thiép cla
ngudi van hanh
- TPD tu dOng : 1a hé théng truyén dOng dién khong c6 su can thi€p clla ngudi van hanh

2. Cac xu huéng phat tri€n cula tu ddng hoa truyén déng dién
- Hoan thién cau tric cla dOng cO dién : Lam ra nhiing dOng c0 dién c6 dai diéu chinh rOng
va dé dang
- Hoan thién cau triic co hoc cla truyén dOng dién
- M& rOng pham vi Ung dung cUa truyén dOng dién
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- Tang mUc d0 tu dong hoa cUa hé th0ng
- Ung dung cac thanh tut cong nghé méi trong linh viic diéu'khién

§1.2 Phu tai va phan co cla truyén ddng dién
I. Phu tai cUa truyen dOng dién
1. LUc c@n va mé men can
- Luc cdn va md men cdn bao gOm 4 thanh phan :
FCZF1+F2+F3+F4
MC:M1+M2+M3+M4
Trong d6 : F;, M, : thanh phan h{tu ich do c6ng tiéu thu trén b phan 1am viéc sinh ra
F,, M, : thanh phan ma st cG khi
F3, M;: thanh ph@n ma sat dinh do cac bd phan lam viéc chuyén dbng trong chat 16ng
taora
F4, My : thanh phan luc cdn va md men can sinh ra do cac chuyén dOng dac biét
2. Phan 10ai phu tdi cla truyén dng dién
a . M6 men can phu thudc vao chiéu chuy€n déng
+ M men phdn khéng : La loai mé men ma chiéu cUa né luén chdng lai chiéu chuyén ddng
nhU md men ma sat trén truc cac may san xudt . Qui Udc chi€u am cla md men tring chiéu duong
cla toc d6

w
A

MCO MC

Pudng 1 1a dudng M. khong phu thudc tOc dO con dudng 2 1a dudng md men can ty 1€ bac nhat
cla tOc db

+ M6 men can thé ning : La loai md men cdn do tai trong sinh ra trong cdc méy nang ha ,
t0i , can truc . loai mdé men cdn nay c6 chiéu khdng phu thudc vao chiéu chuyén dong



MCO MC

b. Mé men can phu thudc tri s tdc dd
+ M6 men can khéng phu thulc toc db
+ MO0 men can ty 1€ bac nhat tdc do
+ M6 men can ty 1€ bac hai véi toc dd
+ M6 men can ty 1€ nghich véi tbc d6

c. M6 men can phu thu@c vao géc quay
La loai md men can xudt hi€n trong cidc mdy san xuat ¢ cO cau thanh gat tay quay nhu cdc bom
piston , may nén khi ...

d. M6 men can phu thu@c vao hanh trinh
Trong cac cO cdu nang - van chuy&n va nhimh loai xe tai chuyé&n ddng trén mat phang nghiéng ,
mo men can khong nhimg phu thudc vao t6c d0 dich chuy€n ma con phu thudc vao quing dudng
ma vat dich chuyén dugc . Trong trudng hop t6ng quat md men nay dugc bi€u dién nhu sau :
M. = My + ko
M., : gia tri m6 men can khi hanh trinh =0
k: hésotilé
e. M6 men can phu thudc vao thoi gian
+ Phu tai dai han khong doi
+ Phu t3i dai han bién déi lién tuc
+ Phu tai thay dGi dOt bi€n
+ Phu tai ngan han 13p lai
+ Phu t3i ngdn han
IL. Phan cO cUa truyén dOng dién
( Tham khdo SGK)

§1.3 Tinh toan quy ddi cac khau co khi clia truyén déng dién

1. Pat van dé

MOt hé thOng truyén ddng dién bao gdm nhi€u phan t(f co khi cu tao nén, chiing chuyén ddng
vGi cac tOc d6 khac nhau tao thanh mot so d6 dOng hoc phic tap . Cac md men va luc tic dOng
1én hé théng c6 cac di€m dat khac nhau . Vi vay muln tinh chon dugc cong sudt cla dOng co hay
viét cac phuong trinh can bang luc ... ta phai quy d6i cac dai lugng nay vé truc dbng co
2. Tinh quy d6i mé men can vé truc déng co

Ta c6 s@ d6 ddng hoc cho viéc quy dGi nhu sau



\/

Ta phdi quy doi M, vé truc déng co, G day ta can ddm bdo cong sudt cUa hé trudc va sau khi
quy d&i 1a nhu nhau

Mt.a)t :MC d
n
1 w
O M, =M,—.—-t
n o,
1

Trong d6 M. 1a m6 men cdn tinh cUa tang quay da quy dGi vé truc dong ca

3. Quy d6i luc cén vé truc ddng co
Trong sO d6 dOng hoc ta gid thiét tai trong G sinh ra luc F va lam cho khGi ndng chuyén dong
v3i van toc chuy€n dbng tinh ti€n 1a v . Tinh toan quy d6i F. vé truc ddng co
Trudng hop ndy ta ciing can ddm bdo cong sudt cla tai trong khong di nhu vay ta co
F.v _ F.v

1.,

M .w, UM, =

m S

P

- \% /.. < , , 2. o A A

bat p= o 0 M, = v@i Pla ban kinh quy dbéi luc phu tai vé truc dong cO
d
4. Quy d®i tat cd cac mé men quan tinh J , khéi quan tinh m vé truc déng co .

Gia thiét dong cO c6 md men quén tinh 1a J¢ . HOp tOc d0 gOm c6 k banh rang , moi banh rang c6
mo men quan tinh 1a J; ,J, .....J, ,van tOc goc 1a @, @, ,....., .Tang quay c6 md men quan tinh J, , tOc
6 gécla @,

Ta phai quy dGi cac dai lugng co hoc trén vé truc dOng co, truGng hop nay can ddm bdo dOng
ning cUa hé khong thay d6i nghia 1a ta c6

2 n 2 2 2 2
w ) w W
Syl I ) w2
2 L") 2 2
. n 6()2 wZ VZ
TU d6 ta rit ra Jy +ZJ,, L] ——+tm— =]
1 wd a)d wd
<, 2 Wy W A A=Y oo . A
bat ln—;;lt T la cac ty sO truyén va P P la ban kinh quy do0i khOi quan tinh m vé truc
n t d
dOng co

Z 1 1
J :Jd +ZJH7+JI7+mp2
1 Ly L
Thuc t€ do c6 hOp s ma md men quén tinh clla dOng cO ting 1én 0 1an vi vay ta c6

1
J=0l,+J,—+mp*

t



trong cac sO tay kY thuat thu‘dng cho m6 men vo lang cua dOHg CO le ky hlell la GD? thi mé men
quan tinh J dugc xac dinh bang cong thiic

GD*
4

J =

§1.4 Phuong trinh ddng hoc cla truy€n déng dién
1. POi v6i hé truyén dOng chuyé&n d0ng quay
Ta c6 phuong trinh can bang cong sudt clla hé
Pgg = Pa - Pc

Trong d6 P4 : COng sué:t do ddng co sinh ra d€ gdy chuyén dong
P : Cong suat cUa phu tai ma dong co phai khac phuc
Pq, : Cong sudt ddng dac trung cho su thay d6i ddng ning cla hé

Hé quay vGi tOc d0 géc 1a thi dOng nang tich liiy duoc sé 1a
2

A=J C()_
2
trong truOng hap tOng quét J phu thudc vao géc quay cla b0 phén lam viéctlicla  J =f () thi
ta co
Pdg _d;q = dew w_d_] =P, —PC
dt dt 2 dt

d 2 dt

M, =M, -M, = yjdw, ® 4
da da
vi W= X g dt= ” nén phuong trinh c6 thé€ viét lai nhu sau

2
M :Md -M :Jd_a)+£d_“]

dg

d 2 da
N , dw
Truong hop J =consttac6 M, =M,-M_=J I

Pay la phuong trinh d6ng hoc d6i véi chuyén déng quay. TU phuong trinh nay ta c6
1. My >0, Mg> M, hé ting tOc khi >0, hdm khi <0
2. My, <0, Ma <M. hé ting tOc khi <0, hdm khi >0

3. Mg =0, Ma= M, day la trang thai 1am vi€c xac 1ap cllahé v6i = wq

2. P6i v6i hé truyén ddng chuy€n ddng tinh tién
Tuong tU nhu chuyén ddng quay cong sudt ddng clia hé dugc tinh theo cong thitc

d v?
P =—%
Yo dt ZE

tOng quat m = f (L) trong d6 L 1a quing dudng ma vat dich chuyén dugc nénta cé6 m = f(t)

dL

dL
vl E =v U dt =— nén phuong trinh c6 thé viét lai thanh
v

dt 2 dL



trong truOnig hgpm==constthitacé v Fj =Fjo=ms==

Trong d6 Fq: luc gdy ra chuyén dOng
F.: Luc cén do vat taora
m : Khéi lugng cla vat
v : Van tdc chuyén dOng
L : Quing dudng dich chuyén dugc cla vat
t : ThOi gian dich chuyén
trong chuyén dOng quay néu cho t6c dd 1a n=v/p thi ta c6 thé tinh d6i nh sau
27h n

CHUONG 2 : PAC TINH CO cUA CAC PONG CO PIEN

§2.1 Cac khai niém co ban
I . Khai niém vé dac tinh co
1. Pinh nghia
MOi quan hé gilta tdc d0 n hodc v&i mé men sinh ra cla ddng co hodc clla may sdn xudt goi 1a
ddc tinh co clla ddng co hodc may sdn xuat
Pdc tinh cO c6 thé viét & hai dang : Ham thudn va ham nguoc
- Ham thuan n = f (M) hoac = (M)
Ham thuén hay dugc s&r dung d€ danh gia chat lugng tinh cla hé truyén dbng dién
- Ham ngugc M = f(n) hoac M =f ()
Ham ngugc thudng dugc st dung trong viéc tinh toan gidi tich
2. Phan loai dac tinh co
- DAac tinh cO tinh : mOi quan hé = f (M) clla dOng cO trong nhiing trang thai lam viéc xac 1ap
cla
- Ddc tinh co dOng : 1a qiiy tich cac di€m c6 toa dd ( M, w; ) trong thoi gian cla qua trinh qua do
hay con dugc goi 1a qily dao pha cla hé
- Pac tinh co dién : La mOi quan hé gita tOc d0 cla dOng cO va dong dién phan Ung hodc
mach ddng luc
n =f (I) hoac =f£(I)
Dac tinh co dién dung d€ danh gia mUc dO chju tai cla dOng co vé mat dong dién
Paoi véi dac tinh co tinh va ddc tinh ca dOng thi moi dac tinh 1ai dugc chia lam 2 loai
- Pac tinh co tu nhién : 1a dac tinh co Ung v&i cac thong sO clla ddng co 1a dinh mUc
- DAc tinh co nhan tao : 1a dac tinh co thu dugc khi ta thay d6i cac thong s6 clia ddng co
3. PO clng cua dac tinh co
PO clng cla ddc tinh cd bi€u thi su thay dGi cla tOc d6 khi mé men thay ®eei
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B =2

dw

Pé dé phan biét thi d6 clmg cla dbng co ta ky hiéu 1a p con clia may san xudt 1a B.
I1. Hé don vi tuong doi si dung trong truyén dOng dién
DE thudn tién cho viéc tinh toan thiét k€ , hodc so sanh danh gia cac hé truyén dbng dién , ngudi ta
thuOng st dung hé don vi tuong doi .
Mu6n bi€u dién mOt dai luong nao dé dudi dang don vi tuong doi ta 18y tri s6 cUa né chia cho trj s6
cUa dai lugng cO ban tuong Ung da chon . Trong truyén dOng dién cic dai lugng co ban thuGng
chon 1a cac dai lugng dinh mUc nhu':
Udm 5 Idm » Wdm , Mdm Rdm ........

DPE ky hiéu ta ding dau * trén cac dai lugng d6 . Vi du tri s6 tuong dbi cla dién ap

=tg¢

U= L U% = 1.100%
dm dm
. . . _ I . _ . . _ ¢
tuong tu cla dong dién I =— ; mémen M = va tU thong P = —
Idm Mdm chm

Khi st dung ta can chi y :

- D6i véi cac may dién mOt chiéu kich tUr d0c 1ap va hon hop , tOc d0 0 bdn 1a o, ; vdi cac
méy dong b0 va khong dong b0 tOc dO co ban 1a tdc dO khong tdi ly tudng ; vdi cac may dién
mOt chi€u kich tir n6i ti€p tOc d0 co ban 1a tdc d dinh mlrc

- Pailugng co ban cla dién tré 1a dién trd dinh mUc
Vi cac may mOt chiéu

R, = 2o (Q)
Idm
V&i dOng co khong dong bo ro to ddy quan thi dién tré dinh mUc cUa ro to Ran bao gOm dién
trd cla cudn day roto & mOt pha r, cOng vGi dién trd phu Ry mac ndi ti€p vao moi pha sao cho khi
roto dUing yén , mach stato dat vao dién ap dinh mlc , tan s6 dinh mUc thi dong & mOi pha cb trj
s6 dinh mUc . Khi roto ddu hinh sao thi tOng trd dinh m{c 6 m6i pha la

E
Zogn =22 (Q
2dm \/§Izdm ( )
Eoum: sdd gilta 2 vanh gép khi roto dUing yén con stato c6 thdng s dinh mUrc
Lan : dong dién dinh m{rc & moi pha cla roto
do trong cac dOng c3 khong dOng bO Xaam<< Zam NeN ta 6 Roam = Zodm
Néu mach roto dau tam giac thi dién trd dinh m{c & moi pha tinh quy d6i sang dau sao la

RdeY = ERdeA

III. Pac tinh co clla may san xuat
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Trong thuc t€ sdn xudt co nhleu loai may sdn xudt khéc nhau , tuy nhlen dac tmh cO cUa ching c6 thé
bi€u dién bang bi€u thlc t6ng quat sau

w
Mc :MCO +(Mcdm _Mco)%é
dm

Trong d6 M. : Md men can trén truc mdy san xudt Ung vGi toc d0 nao d6
M, : M6 men cdn trén truc may san xudt Ung vGi tOc d0 »=0
Meam: M6 men cdn trén truc mdy san xudt Ung vGi toc dO wan
x : sO tU nhién ddc trung cho tUng ddc tinh
1. V6i x=0 M. = const
DPac tinh dang nay thudng cé trong cic cO cdu nang ha , cic bang chuyén ..
2. VGi x=1 M.ty 1€ v&i bac nhat tGc d0
M6 men nay thuOng cé trén truc cla may phat dién mOt chiéu kich tUr dOc 1ap khi 1am viéc véi
tai thuan trd , md men can do ma sat tru'gt sinh ra
3. V&i x=2 M.ty 1€ v6i binh phuong tdc do
M6 men cdn dang ndy thuong xudt hién trong cdc bom ly tdm , quat gio ...
4. V@i x=-1 M.ty 1& nghich véi tbc do
Thudng c6 trong cac may cat got kim 10ai

n
A

Mim - —————

MCO Mdm

IV. Cac trang thai lam viéc xac 1ap cla truyén dong dién
1. Khai niém vé trang thai lam viéc xac 1ap
Hé thOng truyén dOng dién lam viéc & trang thai xac 1&p khi m6é men quay cUa déng cO can bang
v&i m6 men can, nghia la :
Mgg= Mg - M. = 0
Trong trang thai lam viéc xac 1ap tOc dd cla dOng co khong dGi va khong phu thuOc thoi gian

< d(A) ~ A 2> A ~ n ~ < A ~ 2 ~ A A~ ~
nghia la g =0 . Vi m6 men cUa dOng cd trong ché d0 tinh la mOt ham cua t&c dOQ nén su can

bang Ms=M. chi tOn tai khi m6 men can ciing 1a mOt ham cUa t6c d6 hodc c6 tri s6 khong d6i.
Né€u md men cdn lai phu thudc vao cc dai lugng khac thi diéu kién xac 1ap khong bao gid ton
tai ma chi c6 trang tha tUa xac 1ap . Trong trang thai tua xac 1ap gia tri tlc thoi clla md men va tOc
d0 déu thay d6i , con gi tri trung binh cla m6é men ddng cd va md men cdn bang nhau do gia tri
trung binh cUa t&c dd khéng doi

Theo quy Udc vé€ dau clla cic md men trong phuong trinh chuyén dOng thi & trudng hop md men
dOng co cing chiéu tdc d0 con md men can ngugc chiéu tdc d0 , cac ddc tinh cO cla dOng cO va
cUa mdy san xudt dugc bi€u dién trén cing mot goc phan tu clla mat phang toa dd . Giao diém A
cUa chiing chinh 1a di€m lam viéc xac 14p cla hé

12



N

> M

2. Trang thai dOng co va trang thai may phat

a . Trangthai dOng co

La trang thai ma md men cla dOng c0 cling chiéu vdi tOc dO nghia 1a M , @ >0 . Trong trang théi
ndy dién ning tU ludi qua dOng cO sé& bién thanh co ning dua ra trén truc

b. Trang thai may phat

La trang thdi ma mé men cla dOng co ngugc chiéu véi tbc dO nghiala M . » <0 . Trong trang thai
nay may dién lam viéc nhu' mOt phanh hdm . m6 men hdm dugc sinh ra do qua trinh bién d6i
ngUgc nang lugng tU co ra di€n

A
I “ME « [«pe«
Trang théi mdy phat dién Trang thai dong co dién
M<0,w>0 M,o>0
M.o <0 M.o >0
I «“p« vV “p«
Trang thai déng cd dién Trang thai mdy phat dién
M<0,0<0 M>0,w<0
M.o >0 M.o >0

V. 6n dinh tinh va tiéu chu@n 6n dinh tinh

Trang thai xac 1ap cUa hé truyén dOng dién 1a Mg = M., dac trung cho trang thai nay 1a md men

va tbc d0 khong d6i . Bay c6 thé dugc xem 1amot trang thai can bang cla hé théng truyén dong

dién d6i véi toa d0 . Trang thai can bang nay c6 th€ bi pha v& néu nhlmg théng s6 trong hodc

ngoai clla hé thOng thay dGi nhu : Pién 4p 1udi, subi€n thién cUa phu tai....

Sau khi trang thai can bang cii bi pha v& hé thong c6 th€ xac 1&p dugc mot trang thai can bang

ma&i hodc khong thé xac 1&p dugc trang thai can bang nao

Qua trinh can bang c6 thé duagc chia lam hai loai :

- Qua trinh dién bi€n nhanh nén bat budc phai xem xét dén quén tinh dién tlr va quan tinh cQ
hoc clia hé . B0 6n dinh tuong Ung cla loai nay goi 1a 6n dinh dOng

- Qua trinh dién bi€n chdm dén muc c6 thé bd qua quan tinh dién tUr va quan tinh cd hoc cla hé
, nghia 1a chi can quan tdm dén trang thai ban dau va culi cling cla hé . D6 On dinh tuong Ung
vGi loai nay goi 1a d6 6n dinh tinh cUa hé thong truyén ddng dién

Phat bi€u vé tiéu chudn 6n dinh tinh :
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“ Diéu kién can va di dé mOt trang thai xac 1ap cla hé thong truyén dong dién 6n dinh la gia s6
tOc d0 , dac trung cho hién tU'gng mat can bang va mo men dOng xuat hién khi dé6 phadi ngugc dau

~ 1y Mdg
nhau, nghia la <0 “
Aw

D& xét On dinh tinh cGa hé thOng truyén dOng dién ta c6 th€ dua vao dac tinh cd clia ddng co va cla
phu tdi

Mc(w)

DPi€m A 1a di€m lam viéc x4c 1ap , & ving 1an can di€m xac 1&p vGi sO gia Aw nhd ta c6 thé coi
dac tinh co 1a mOt dudng thang cac ti€p tuyén vdi dac tinh co tai A hgp vdi truc tung cac goc la
N

Vi cac gid thiét trén ta c6

AM , = PAw

AM =B Aw
Vé Mdg :AMd _AMc:(ﬁ_ﬂc)Aw
\ , - Md
tu do ta rit ra L =B-L.

Aw

Trong trudng hop t6ng quat My, , Aw c6 th€ duong hodc dm . DE dé xét 6n dinh tinh ta ludn gid
thi€t Aw> 0. VAay tiéu chudn On dinh tinh chi con 1ai 1a Mg, < 0, nghia 1a ddm bdo

AM, -AM, <0

B-B. <00 B<p.
Thi di€m xac 1&p cUa hé 1a 6n dinh tinh .Theo tiéu chudn 6n dinh tinh ta xét cho truyén d6ng dung
dOng co khong dong b vdi cac dang tdi khac nhau
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Trong ly thuyet hé thOng c6 thé lam Vlec o} dlem 1 Va 2 nhu‘ng dlem 2 CO do du trt 6n dinh kém ,
do trugt 16n , t6n hao nhiéu Sl

#.2 . POng co dién mdt chi€u kich tir ddc 1ap

I. Thanh 1ap phuong trinh dac tinh

1.Pac diém
Pac diém cla dbng co 1a dong dién kich tir khong phu thudc vao phu tai ma chi phu thudc vao
dién 4p va dién tré mach kich tu
D& dam bdo cac di€u kién nhu trén thi ta mac dOng co theo cac cach sau:

- Né&u ngudn mot chi€u c6 cong sudt va dién ap khong d6i thi mach kich ttr dugc mac // v6i
mach phan Ung

) Udm » I
R¢
lu
I —
| Rkt
kt
coon —e [V
KTSS

- Néu ngubn mot chi€u cé cong suat khong dU 16n thi nguon kich tU phai dOc 1ap véi ngudn
phan Ung.Ta c6 sO dO nguyén ly nhu sau

Udm » &

Ry

l KT
— U« >

2. Thanh lap cac phuong trinh dac tinh
TU phuong trinh can bang dién ap mach phan Ung
U=E+ (Ru+ R¢ )Iu
Trong d6 U, : Pién 4p phan
Ry =Ty + It + I'p + I'w : Pién trd mach phan Ung
R : Dién trG phu mac thém vao mach phan Ung
I, : Dong dién phan Ung
Sdd cla phan Ung dugc xéc dinh theo bi€u thlc sau :

E = 22w = kgw

Trong dé :

p : SO dbi cuc tir chinh

N : T6ng s6 thanh dan cUa cudn day phan Ung
a : SO mach nhanh song song

@: TU thong kich tur dudi mot cuc

w: T6c dd gbc

k : hé sO cau tao dOng co

Thay vao va bi€n doi ta dugc

15



kg ko

Hodc viét & dang tuong doi
o-Ui RTTR |

O} O

P4y 1a cac phuong trinh ddc tinh cO - dién cla dOng cO & dang thudng va dang tuong doi

Mat khac Mg cUa dbng co dugc xac dinh theo biéu thirc

_ PN _
M, =P g =k
“ om

Ta rtt ra
I= Mdt
kg
Thay vao phuong trinh ¢ dién ta dugc
- Ul Ru + Rf

w=—L-— Ty
kp  (kg)t "
Hodc viét & dang tuong doi
w=U _R*R .

5

g ()7

Né€u bd qua céc tOn that nang luong bén trong dOng cd thi khi d6 Mg = M = M va phuong trinh
dac tinh co clla dOng co 1a

— Ul Ru +Rf
kg (kg)’

. ~ . , , UI -4 A A 2. 7.7, 2 2 A
-Khil=0hoacM=0khidotacé6 W= Ef’ = W, dugc goi la tOc dO khong tai ly tudng cua dOng
cO
-Khi w=0 taco

I = —Ul =
Ru + Rf nm

M = kanm = Mnm
Iom VA Mo 12 dong dién va mo men ngdn mach )
TU cac phuong trinh trén m&i quan hé @W=f(M) va @W= f(I) duoc bi€u di€n nhu hinh sau:

> M

Mnm IITT'I

\/

II. Cac thong s6 anh huéng dén dac tinh co

1. anh hudéng cla thong s6 Ry
16



Gid thi€t rang U) = Ugn , @.= Py , mudn thay d6i dién trd t6ng cla mach phan Ung ta thay
WBiRe 7 g 4 ‘ i 63 cac irs
Trong truOng hop nay ta c6

U
w=—" =, = const

k¢dm
D0 clng cla dac tinh co
dM _ (k@,,)’
B=—= (i) g

dw R, +R;

R; cang 16n thi d6 cUng B cang nhd nghia 1a ddc tinh cang déc . Khi Ry = 0 ta c6 ddc tinh cO tu
7/ k 2 . 7/ n

nhién v6i B, = - (Iosm) co gia trl la 10n nhat
2 A . n * — 1
& hé don vi twong d6i Bn =~ .

u

Nhu vay khi thay dGi dién trd R; ta dugc mOt ho ddc tinh nhu trén hinh vé

Ri1<R2<Rss

2. 3nh hudng cUa dién ap U,

Gid thi€t rang R; = const , ® = ®yy ,khi thay d6i dién ap phan Ung ta c6

¢ i > , U
TOc dO khong tai ly tuGng W, = p L =Var
dm

dM _ (k@,,)’
dw R, +R;
Nhu vay khi thay d6i dién ap phan Ung ta dugc mOt ho dudng dac tinh co nhan tao song song v&i
nhau

= const

PO clng cla dudng dac tinh ca B =

17



No1
No2
Ugn

n

03 U
Uen=U1>U>

U,

» M

3. anh hudng cUa tU thong kich tUr &
Gia thiét rang R; = const , U= Uy, ,khi thay d6i tUr thong kich ttr @, ta cé

¢ aa > ) U
TOc d0 khong tai ly tuOng W, = ﬁ =Var

dM _ (kg)®

= =Var
dw R, +R;

P06 clng cla dudng dactinhco B =

~, /.. \ ~ , . A U A A N \ A , \ N 2
DOi vOi duong dac tinh co dién I,, = };’" = const khong phu thuOc vao tuU thong kich tu', con O
dudng dactinhco M. =k@l,, =Var

Do cdu triic cUa mdy di€én cho nén vi€c di€u chinh tU théng chi ti€n hanh theo chiéu gidm.Céc
dudng dac tinh co nhan tao dugc trinh bay trén hinh vé .

No1

III. Phuong phap xay dung dudng dac tinh co tu nhién va nhan tao

PE xay dung dugc dudng dac tinh co cla ddng co dién mot chiéu kich tUr ddc 1ap (song song ) ta
can biét cac thong sO sau day
Pdrn ,Udm ) Idm ,ndm, RU) r]dm -------

1. Cach dung duong dac tinh co dién, cO tu nhién
Vi cac dudng dac tinh 0 1a cac dudng thang cho nén khi xay dung dudng dac tinh cd ta chi can
xéac dinh 2 di€ém dac biét : Biém khong tai va di€m lam viéc dinh mUc
a. Pac tinh co dién tu nhién
- Diém khong tdi c6toadd [1=0; W=, ] trong d6 cac di€m nay dugc xac dinh nhu sau :
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Uy

m

Ry
k@, = Uin ~ IR,
a)dm
- Pi€ém dinh mUrc c6 toa d6 [ 1 = Ian ; W= W,, ] trong d6 cac diém dugc xac dinh nhu sau :
— Mg
9,55

b. Dac tinh co tu nhién
- Pi€ém th( nhat dugc xac dinh nhu trong ddc tinh co dién

dm

- Piémtht2c6toadd [ M = Mgy ; W=W,, | trong d6 Mgy, =

0

2. Cach dung dudng dac tinh co nhan tao
a. Pac tinh bién tr&
Moi dac tinh bién trd déu di qua di€ém khong tdi ly tudng @ = w,, nhu vay ta chi can xac dinh
thém di€m dinh mUc . Di€ém nay c6 toa do :
- Véi dac tinh co dién [ Lum , Wam ]
- V@i dac tinh co [ Mam , Whtdm |
Trong d6 gia tri cUa W, dugc x4c dinh nhu sau
Tu phuong trinh ddc tinh c0 dién tu nhién ta c6
_Ugw ~14,R,
" ke,
TU phuong trinh ddc tinh bié€n trd ta cé
_ Ugp =14 (R, + Rf)

ntdm ~
k(de

ntd|

™ va bién d6i ta c6
dm

Tién hanh 1ap ti s6

Udm _Idm(Ru +Rf)
U, -1, R

dm~tu
Nhu vay tU c4c gia tri trén ta s€ dung dugc dudng dac tinh bién trd
b. Pac tinh giam tu thong
Viéc xay dung duOng ddc tinh co nhan tao dua vao ddc tinh co tu nhién. Ta xac dinh 2 diém :
Di€ém khong tdi [1 =0 ; M = 0 hodc W=a,, ] va diém dinh mUc [ I = Isn ; M = Man hodc

w=aw, = wa - Aa')ntdm ]

ntdm
- Vi dac tinh co dién :
Di€ém th nhat Ung véiI=0ta c6 :

w, =Wy,

ntdm
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kqodm k¢dm ¢x ¢’x
Vi gid thi€t rang mach tir chua bio hoa thi khi d6 ta cé ¢ =CI,, C: hé s6 ti 1é

of- 71 Udm o Udm *'(de _w de

Do d6 @y, = w, 5" E
ktx
Piém thr 2 Ung vGi I, ta can xac dinh dd sut tdc dO nhan tao tuong Ung :
I, R

A ntdm = e

K@,
Hodc c6 thé xé4c dinh AW, dua vao db sut tOc dinh mUc trén ddc tinh co dién ty nhién AW,y
theo bié€u thifc sau :

Aa)ntdm = AC")mdm an E hOéC Aa)ntdm = Aa)tndm dn E
@, I,
I, R
T , Aa)n . — _dm'u
rong do AW,y —k(Pdm

Dua vao cac thong sO trén ta xac dinh dugc di€m th(r 2 va tién hanh dung dac tinh

- Vi dac tinh co :

DPi€ém th(r nhat dugc xac dinh nhu & trén

DPiém thr 2 Uing vGi Ma, ta can xac dinh d0 sut tdc d0 tuong Ung AW, =

TU cac phuong trinh ddc tinh cO tY nhién va gidm tU thong ta c6
Aw,

—_ dm 2 ~ dm
ntdm Aa)mdm %é hoac AC()ntdm - AC()mdm E%é

Ta c¢6 duOng dac tinh dugc vé nhu sau

20



