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ThS. Khuong Cong Minh Gido Trinh: Truyén dong dién Ty dong

LOI NOI PAU

Dé phuc vu kip thoi cho viéc hoc tap va giang day cia sinh vién
va gido vién khoa Dién truong Pai hoc Bach khoa Pa nang cling nhu
sinh vién cdc trung tam, va lam tai liéu tham khao cho cac k¥ su dién
va cdc nganh c6 lién quan, ching toi da bién soan gido trinh “truyén
dong dién tu dong” (tapl, 2). Gido trinh gébm hai phan:

Phdn 1 (Tdpl): Trinh bay nhiing kién thic co ban vé: cic dic
tinh ctia mdy san xuat, cia dong co; cac phuong phap diéu chinh toc
do dong co, cac hé “bo bién déi - dong co”; qua trinh qud do trong hé
thong truyén dong dién tu dong; chon cong sudt dong co...

Phdn 2 (Tdp2): Trinh bay hé diéu khién tu dong (PKTD) truyén
dong dién nhu: phan tich cic nguyén tic diéu khién tu dong; céc phan
tlr diéu khién va bao vé; tong hop he TDDTD theo dai s6 logic...

Noi dung ctia gido trinh (Phdn 1) gobm 6 chuong:

Chuong 1: Khdi niém chung vé hé truyén dong dién tu dong.
Chuong 2: Pac tinh co cua dong co dién.

Chuong 3: Di€u chinh téc do dong co dién theo cac thong so.
Chuong 4: Diéu chinh t6c do hé "Bo bién déi - Pong co dién".
Chuong 5: Qua trinh qué do trong hé thong truyén dong dién.
Chuong 6: Tinh chon cong suat dong co.

Noi dung ctia gido trinh (Phdn 2) gobm 5 chuong:

Chuong 1: Khédi niém chung vé hé thong diéu khién tu dong
truyén dong dién (HT DKTD TDD).

Chuong 2: Nhitng nguyén tac diéu khién tu dong.

Chuong 3: Cac mach bao vé va tin hiéu hoa.

Chuong 4: Phan tir diéu khién logic - s6.

Chuong 5: Téng hop hé diéu khién logic.

Do han ché vé thong tin cling nhu kha niang nén noi dung gido
trinh chic chan con nhiéu van dé cin hoan thién.

Rat mong cdc ban dong nghiép va doc gia dong gop y kién. Thu
g6p ¥y xin glii vé cho ThS. Khuong Cong Minh, Gido vién khoa dién,
Truong dai hoc Bach khoa, Pai hoc Pa nang.

Tac gia
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CHUONG 1:
KHAI NIEM CHUNG VE HE TRUYEN PONG PIEN
TU PONG.

§ 1.1. MUC PICH VA YEU CAU:

+ Nam duogc cdu tric chung clia hé thong truyén dong dién tu
dong (HT-TDDTD).

+ Nam duoc dic tinh cla ting loai dong co trong cic hé thong
truyén dong dién tu dong cu thé.

+ Phan tich duoc cac phuong phap di€u chinh t6c do dong co va
vén dé diéu chinh t6c do trong céc hé “bo bién ddi - dong co ™.

+ Khao sat dugc qua trinh qua do cua HT-TDDTD véi cac thong
sO cua hé hoac cua phu tai.

+ Tinh chon cdc phuong an truyén dong va nam dugc nguyén
tdc co ban dé chon cong suit dong co dién.

+ Nam dugc cdc nguyén tic co ban diéu khién tu dong HT-
TODTD.

+ Phan tich va danh gid duoc cdc mach diéu khién tu dong dién
hinh ctia cac may hoac hé thong da c6 san.

+ Nam dugc nguyén tic 1am viéc cia phan tir diéu khién logic.
+ Téng hop dugc mot s6 mach diéu khién logic.

+ Thiét k&€ dugc cac mach diéu khién tu dong ciia cdc mdy hodc
hé thong theo yéu cau cong nghé.
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§ 1.2. CAU TRUC VA PHAN LOAI HE THONG

TRUYEN PONG PIEN TU PONG (TPP TD)
1.2.1. Cau tric cua hé thong truyén dong dién tu dong:

* Dinh nghia hé thong truyén dong dién tu dong:

+ Hé truyén dong dién tu dong (TPD TP) la mot t6 hop cdc
thiét bi dién, dién tlr, v.v. phuc vu cho cho viéc bién doi dién ning
thanh co nang cung cdp cho cidc co cdu cong tac trén cdc may san
sudt, cling nhu gia cong truyén tin hiéu thong tin dé diéu khién qua
trinh bién déi nang luong d6 theo yéu cdu cong nghe.

* Cdu tric chung:

! Phan dién

I(L)uéi '> BBD :’> PC > MSX
!
R R,
o T
K K,

GN VH

Hinh 1-1: M6 td cdu triic chung cia hé TPD TD

BBD: Bo bién doi; DC: Dong co dién; MSX: Mdy sdn xudt; R va Ry: B
diéu chinh truyén dong va cong nghé; K va Ky: cdc Bo déng cdt phuc vu
truyén dong va cong nghé; GN: Mach ghép noi; VH: Nguoi vdan hanh
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C4u trdc ctia hé TDD TD gom 2 phan chinh:

- Phan luc (mach luc): tir luGi dién hodc nguoén dién cung cap
dién nang dén bo bién déi (BBD) va dong co dién (PC) truyén dong
cho phu tai (MSX). Cac bo bién d6i nhu: bo bién doi may dién (mdy
phat dién mot chiéu, xoay chiéu, mdy dién khuéch dai), bo bién déi
dién tir (khuéch dai tir, cuon khang bao hoa), bo bién déi dién ti, ban
dan (Chinh luu tiristor, b0 diéu d4p mot chiéu, bién tan transistor,
tiristor). Pong co ¢6 cdc loai nhu: dong co mot chiéu, xoay chiéu, cac
loai dong co dac biét.

- Phin diéu khién (mach diéu khién) gébm cdc co ciu do ludng,
cdc bo diéu chinh tham s6 va cong nghé, cic khi cu, thiét bi diéu
khién dong cit phuc vu cong nghé va cho ngudi van hanh. Déng thoi
mot s6 hé TBD TD khac c¢6 ca mach ghép noi véi cac thiét bi tw dong
khac hoac v6i mdy tinh diéu khién.

1.2.2. Phan loai hé thong truyén dong dién tu dong:

- Truyén dong dién khong diéu chinh: thudng chi cé dong co noi
truc ti€p véi ludi dién, quay may san xuat véi mot toc do nhat dinh.

- Truyén dong c6 diéu chinh: tuy thudc vao yéu ciu cong nghé
ma ta c6 hé truyén dong dién di€u chinh téc do, hé truyén dong dién
tu dong di€u chinh mo men, luc kéo, va hé truyén dong dién tu dong
diéu chinh vi tri. Trong hé nay c6 thé 1a hé truyén dong dién tu dong
nhiéu dong co.

- Theo cdu triic va tin hiéu diéu khién ma ta c6 hé truyén dong
dién tu dong diéu khién s6, hé truyén dong dién tu dong diéu khién
tuong tu, hé truyén dong dién tu dong diéu khién theo chuong trinh ...

- Theo dac diém truyén dong ta c6 hé truyén dong dién tu dong
dong co dién mot chiéu, dong co dién xoay chiéu, dong co budc, v.v.

- Theo mic do tu dong hda c6 hé truyén dong khong tu dong va
hé truyén dong dién tu dong.

- Ngoai ra, con c6 hé truyén dong dién khong dao chiéu, cé dao
chiéu, hé truyén dong don, truyén dong nhiéu dong co, v.v.
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§ 1.3. PAC TINH CO CUA MAY SAN XUAT VA PONG CO
1.3.1. Pac tinh co cia may san xuat:

+ Dac tinh co cua may san xuat 1a quan hé giita toc do quay va
momen can cua may san xuat: M, = f(o).

+ Dac tinh co cia mdy san xuét rat da dang, tuy nhién phan 16n
ching dugc bi€u dién dudi dang biéu thic tdng quat:

M, =M, + (M,, - M,,) [ij (1-1)

wdm
Trong dé:
M, - mémen ung v6i toc do .
M,, - mémen tng véi toc do o = 0.
M,,, - mOmen tng véi toc do dinh muc o,

+ Ta c6 céc truong hop s6 mil q tng véi cac tai:

Khi g = -1, mémen ty 1& nghich véi téc do, tuong ting cac co ciu
may tién, doa, mdy cudn day, cuon gidy, ... (duong O hinh 1-2).

Dic diém cha loai mdy ndy la t6c do lam viéc cang thap thi
momen can (luc can) cang 16n.

Khi q = 0, M, = M,,, = const, tuong ting cic co cau may nang
ha, cdu truc, thang mdy, bang tai, co cau an dao mdy cat got, ...
(duong @ hinh 1-2).

Khi q = 1, mémen ty 1&¢ bac nhat véi toc do, tuong tng cac co
célu ma sdt, mdy bao, mdy phat mot chiéu tai thuan trg, (dudng @ hinh
1-2).

Khi q = 2, momen ty 1¢ bac hai véi toc do, tuong ting cac co cau
may bom, quay gi6, may nén, (duong @ hinh 1-2).

+ Trén hinh 1-2a biéu dién c4c dic tinh co clia may san xudt:
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O ) ®
R |
® M'c Mc M
7 C
@
('Odm >
M',
M. M
a) b) c)

Hinh 1-2: a) Cdc dang ddc tinh co cua cdc mdy sdn xudt

D:q=-1, @:q=0; @:q=1;, @:q=2.
b) Dang ddc tinh co ciia mdy sdn xudt cé tinh thé ndng.
¢) Dang ddc tinh co cua mdy sdn xudt co tinh phdn khdng.

+ Ngoai ra, mot s6 mdy san xuat c6 dac tinh co khac, nhu:

- Momen phu thudc vao géc quay M, = f(¢) hoac momne phu
thudc vao duong di M, = f(s), cic mdy cong tac co pittdong, cic may
truc khong c6 cdp can bang c6 dac tinh thudc loai nay.

- Momen phu thudc vao s6 vong quay va duong di M, = f(,s)
nhu cdc loai xe dién.

- Momen phu thudc vao thoi gian M, = f(t) nhu may nghién d4,
nghién quang.

Trén hinh 1-2b biéu dién dac tinh co clia mdy san xuat co
momen can dang th€ nang.

Trén hinh 1-2c biéu dién dic tinh co clia mdy san xuat co
momen can dang phan khang.
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1.3.2. Pac tinh co cua dong co dién:

+ Dac tinh co clia dong co dién la quan hé gilra toc do quay va
momen ctua dong co: M = f(w).

+ Nhin chung c6 4 loai dac tinh co cua cac loai dong co dac
trung nhu: dong co dién mot chiéu kich tir song song hay doc lap
(duong®), va dong co dién mot chiéu kich tir n6i ti€p hay hén hop
(duong®@), dong co dién xoay chiéu khong dong bo (duong®), dong
bd (duong®), hinh 1-3.

w

T re

M
Hinh 1-3: Cdc ddc tinh co cua bon loai dong co dién

* Thuong ngudi ta phan biét hai loai dac tinh co:

+ Ddc tinh co tu nhién: 1a dac tinh c6 dugc khi dong co noi theo
so do binh thuong, khong sit dung thém cac thiét bi phu trg khac va
céc thong s6 nguon ciing nhu cua dong co la dinh mdc. Nhu vay moi
dong co chi ¢c6 mot dac tinh co tu nhién.

+ Ddc tinh co nhdn tao hay ddc tinh co diéu chinh: 1a dac tinh
co nhan dugc su thay déi mot trong cdc thong s6 nao dé clia ngudn,
ctia dong co hoac ndi thém thiét bi phu trg vao mach, hoac st dung
céc so do dic biét. Mbi dong co c6 thé c6 nhiéu di tinh co nhan tao.

1.3.3. Do citng dac tinh co:

+ Pédnh gid va so sdnh cdc dac tinh co, nguoi ta dua ra khai niém
“do citng ddc tinh co” va dugc dinh nghia:
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oM y ’ AM
p =——; néu dac tinh co tuyén tinh thi: f=——; (1-2a)
0w A
y . : oo dMT
Hoac theo hé don vi tuong doi: B = I ; (1-2b)
®

Trong d6: AM va Ao la luong sai phan cia momen va toc do
twong tng; M = M/M,_ ; ® = o/, ; hoic ® = o/m,, .
s . N mM <

Hodc tinh theo do thi:  =—tgy; (hinh 1-4) (1-3)

m(,l)
Trong do6:

®

+ m,, la ti & xich
cua truc momen y
+ m,, la ti 1é xich

cua truc toc do XL
me /M(O))

+ v 1a gbc tao thanh
gitta ti€p tuyén véi
truc o tai diém xét - =
cuia dic tinh co. M M
Hinh 1-4: Cdch tinh do cung
ddc tinh co bang do thi

+ Dong co khong dong bo c6 do ciing dac tinh co thay déi gia
tri (B>0,pB<0).
+ Dong co dong bo ¢6 dac tinh co tuyét doi cing (B ~ ).

+ Dong co mot chiéu kich tir doc 1ap c6 do cing dic tinh co
cting (B = 40).

+ Dong co mot chiéu kich tir doc 1ap ¢6 do cing dic tinh co
mém (B < 10).

Trang 7
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§ 1.4. CAC TRANG THAI LAM VIEC CUA HE TPPTP

+ Trong hé truyén dong dién tu dong bao gid ciing ¢6 qua trinh
bién déi nang luong dién nang thanh co niang hoic nguoc lai. Chinh
qud trinh bién ddi nay quyét dinh trang thdi 1am viéc cia hé truyén
dong dién. C6 thé lap Bang 1-1:

TT I?iéu d(?, Piien P, AP T{@ng 'ﬂ}éi
cOng suat ; lam viéc
B/Pd - Pong co
1 T 0 =0 = Pyien khong tai
- bong co
2 0 0 =P,-P, co tai
— P Ham
L .| _
3 AP{/ F =0 <0 = | P, | khong tai
Ham
4 <0 | <0 | =[P-P| | isinh
Ham
5 0 <0 |= \Pc+Pd| nguoc
— Pc Ham
6 AP{/L =0 <0 = | P, | dong nang
Trang 8
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o trang thai dong co: Ta coi dong cong sudt dién Py, c6 gid tri
duong néu nhu né ¢6 chiéu truyén tir nguon dén dong co va tir dong co
bién déi cong suat dién thanh cong sudt co: P, = M.o cap cho may
san xudt va dugc tiéu thu tai co cau cong tic cua mdy. Cong sudt co
nay c6 gia tri dwong néu nhu momen dong co sinh ra cung chiéu véi
toc do quay.

o trang thdi mdy phdt: thi ngugc lai, khi hé truyén dong lam
viéc, trong mot diéu kién nao d6 co céu cong tdc cia mdy san xuét co
thé tao ra co nang do dong niang hodc thé€ nang tich lily trong hé du
16n, co nang d6é duoc truyén vé truc dong co, dong co ti€p nhan nang
luong nay va lam viéc nhu mot mdy phat dién. Cong suat dién c6 gia
tri am néu no cé chiéu tir dong co vé ngudn, cong suat co cd gid tri am
khi n6 truyén tir mdy san xuét vé dong co va mémen dong co sinh ra
nguoc chiéu véi téc do quay.

Momen cta mdy san xudt duoc goi la momen phu tai hay
momen can. N¢ ciing dugc dinh nghia ddu am va duong, ngugc lai véi
d4u momen ctua dong co.

+ Phuong trinh can bang cong sudt ctia hé TDD TD la:
P,=P + AP (1-4)

Trong d6: P, 1a cong suat dién; P, 13 cong suit co; AP 1a tén
that cong suat.

- Trang thdi dong co gom: ché€ do ¢d tdi va ch€ dd khong tdi.
Trang thdi dong co phan b & géc phan tu I, III clia mat phang o(M).

- Trang thai ham c6: Ham khoéng tai, Ham tdi sinh, Ham nguoc
va Ham dong ndng. Trang thai him & géc 11, IV clia mat phang o(M).

- Ham tdi sinh: P,
tra vé ludi.

<0, P, <0, co nang bién thanh dién nang

ién

- Ham nguoc: Py, > 0, P, < 0, dién nang va co nang chuyén

thanh tén that AP.

ién

Trang 9
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- Ham dong ndng: P,
sudt ton that AP.

=0, P, < 0, co nang bién thanh cong

ién

* Cdc trang thdi lam viéc trén mdt phdng [M, @]:

Trang thdi dong co: tuong tng vé6i cac diém nam trong géc phan
tu th nhat va géc phan tu thit ba clia mat phang [M, ], hinh 1 - 5.

Trang thdi mdy phdt: tuong Gng véi céc diém nim trong goc
phan tu thit hai vA géc phan tu thif tu chia mat phang [M, o], hinh 1 -
5. ¢ trang thdi ndy, momen dong co chong lai chiéu chuyén dong, nén
dong co c6 tdc dung nhu bd ham, va vi vay trang thidi mdy phét con c6
tén goi la "trang thai ham".

M M
e WA C
Q)
WM S
\H\ M(w)
—<L__| 1
_ G
Trang thai mdy phat M, (o) Trang thai dong co
Mo<0;Mo>0; TaB Mo>0;Mwo<0;
»M
Trang thai dong co v Trang thai mdy phat
Mo>0;Mo<0; M. (») Mo<0;Mo>0;
M, — M(mw) M
M | MY’
0) ()
QN 11 v V)

Hinh I - 5: Biéu dién cdc trang thdi lam viéc
trén mdt phdang [M, o]

Trang 10
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§ 1.5. TINH POI CAC PAI LUGNG CO HOC
1.5.1. Momen va luc quy déi:

+ Quan niém vé su tinh déi nhu viéc doi diém dat tir truc ndy vé
truc khic clia momen hay luc c6 xét dén tén that ma st & trong bo
truyén luc. Thuong quy déi momen can M, (hay luc can F,) ctia bo
phan 1am viéc vé truc dong co.

+ Diéu kién quy ddi: dam bdo cdn bdng cong sudt trong phdn co
cua hé TDDTD:
- Khi nang lugng truyén tir dong co dén mdy san xudt:
P, =P + AP (1-5)
Trong d6: P, 1a cong suét trén truc dong co, P, = M

ch.(O,

(M V2 ® - momen can tinh quy d6i va t6c do géc trén truc
dong co).

P_ la cong suit clia may san xuat, P, = M,,.0,, ,
(M,, va ®,, - moémen can va téc do goc trén truc lam viéc).
AP 12 t6n that trong cdc khau co khi.

* Néu tinh theo hiéu suat hop t6c do doi véi chuyén dong quay:

P M,.
P ==t Mo (1-6)
N ;i
M, . M
Rt ra: My =— On _ . (1-7)
n;-o n;-1

Trong d6: m; - hiéu suét cua hop toc do.

. CO o 18 9 g A 9 A ~ A
1= ——- goi la ty so truyén cua hop toc do.

Iv

Trang 11
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* Néu chuyén dong tinh tién thi luc quy doi:
F
1\/[qu = (1-8)
n.p

Trong d6: 1 =m,.m, - hiéu suét bo truyén luc.

7, - hiéu suét cua tang trong.
p = /v, - goi 1a ty s6 quy ddi.
- Khi nang lugng truyén tir may san xuét dén dong co:
P,=P -AP  (tu ching minh).
1.5.2. Quy déi momen quan tinh va khéi luong quan tinh:

+ Diéu kién quy déi: bdo toan déng ndng tich luy trong hé

thong:
W=>W, (1-9)
1
(,02
Chuyén dong quay: W = J.7 (1-10)
V2
Chuyén dong tinh ti€n: W = m. 5 (1-11)

Néu stir dung so do tinh todn phan co dang don khdi, va dp dung
cdc diéu kién trén ta c6:

®> ® & ® v’
J,—==J,-—=2+>J - —+>m - -— 1-12
“o2 TP Z‘ 2 Z ) (-12)

) L) & my
= Jqd=J9+Zi—;+Zp—; (1-13)
1 i 1 j
Trang 12
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Trong d6: J, - moémen quan tinh quy déi vé truc dong co.
®p - toc d6 goc trén truc dong co.
J, - mémen quan tinh cua dong co.
J, - mémen quan tinh cta banh rang thi i.
m; - khoi luong qudn tinh cla tai trong thi j.
i, = ®/, - ti s6 truyén toc do tir truc thi i.
p = /v, - ti s6 quy d6i van téc cla tai trong.

* Vi du: So d6 truyén dong clia co ciu nang, ha :

Ji» My, 04 Lm;
........... e
©) =l 1=
— TH2pm
LSH T endoMon,
i = = ©) =

Hinh 1- 6: So do dong hoc cuia co cdu ndng ha

@ dong co dién; @ hop toc do,
@ tang trong quay, @ tdi trong

) L)) m,
Ta co: Jqd=J9+Zj+%+—; (1-14)
1 1i 11 pj

Trong d6: i, = — - t1 s0 truyén toc do tlr truc tang trong.

®,

Trang 13
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§ 1.6. PHUONG TRINH PONG HOC CUA HE TPP TP
+ La quan hé¢ giira cac dai luong (o, n, L, M, ...) v6i thoi gian:
d(Jo)

Dang tong quat: Z:l\ﬁ/li ="q (1-15)
i=1

+ Néu coi mémen do dong co sinh ra va mémen can ngugc
chiéu nhau, va J = const, thi ta ¢6 phuong trinh du6i dang s6 hoc:
do

M-M, =]— (1-16)
dt

Theo hé don vi SI: M(N.m); J(kg.m?); o(Rad/s); t(s).
Theo hé k§ thuat: M(KG.m); GD(KG.m?); n(vg/ph); t(s):

GD* d
M, =—.2 (1-17)
375 dt
Theo hé hén hop: M(N.m); J(kg.m?); n(vg/ph); t(s):
J d
M, =—_.2 (1-18)
9,55 dt
X ) do
Momen dong: M,, =M -M_ = JE (1-19)
Tu phuong trinh (1-19) ta thay rang:
. . do e
- Khi M, > 0 hay M > M, , thi E>0 — hé tang toc.

do
- Khi M, <O hay M <M_, thi E<0 — hé giam toc.

- Khi My, =0 hay M = M_, thi do/dt =0 — h¢ lam viéc xéc
lap, hay hé 1am viéc 6n dinh: ® = const.
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* Néu chon va ldy chiéu cia téoc dé @ lam chudn thi: M(+) khi
MTT® va M(-) khi M . Con M,(+) khi M, N o; M(-) khi M. {4 w.
§ 1.7. PIEU KIEN ON PINH TINH CUA HE TPP TP

Nhu 6 trén da néu, khi M = M, thi hé¢ TDDTD lam viéc xac lap.
Diém lam viéc x4c lap 1 giao diém cla dic tinh co clia dong co dién
®(M) v6i dac tinh co cia may san sudt w(M,). Tuy nhién khong phai
bat ky giao diém ndo cta hai dic tinh co trén ciing 12 diém lam viéc
xdc lap 6n dinh ma phai c6 diéu kién 6n dinh, ngudi ta goi 1a 6n dinh
tinh hay su lam viéc pht hop gitta dong co véi tai.

Pé x4c dinh diém lam viéc, dua vao phuong trinh dong hoc:

d oM oM
J—= (—j - < (0—-0,) (1-20)
dt om ) om ),
Ngudi ta xdc dinh dugc diéu kién x4c 1ap 6n dinh 1a:
M M
(a—j _(8 CJ <0 (1-21)
0w /., oo ),
Hay: B-B. <0 (1-22)
* Vi du: Xét hai diém giao nhau ctia cdc dic tinh co:
)
S
~ ©(M)

ﬁjﬁ
Al

/ L o(Mp)
B

[

Hinh I- 7: Xét diém lam viéc on dinh
Trang 15
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Tai céc diém khao sat thi ta thay ba diém A, B, C 1a c4c diém
lam viéc xdc 1ap 6n dinh. Diém D Ia diém lam viéc khong 6n dinh.

Trudong hop: A: B <. viB<0vap, =0—> xdc lap 6n dinh.
B: B>, viB>0vap,=0— khong 6n dinh.
§ 1.8. PONG HOC CUA HE TPP TP

Trong hé TDD TD c¢6 ca cac thiét bi dién + co, trong d6 cac bo
phan co ¢6 nhiém vu chuyén co nang tir dong co dén bo phan 1am viéc
clia may san xudt va tai d6 co nang dugc bién thanh cong huu ich.

Pong co dién c6 ca phan dién (stato) va phan co (roto va truc).

—[ BD PC T [ msx
Phdn dién DK Phdn co

Hinh 1- 8: So do cdu tric hé TDD TD

Phan co phu thudc vao két cau, vat liéu va loai mdy, ching rat
da dang va phic tap, boi vay phai dua vé dang dién hinh dic trung cho
céc loai, phan co ¢6 dang téng quat dic trung d6 goi 1a miu co hoc
cta truyén dong dién.

Maiu co hoc (don kh6i) 12 mot vat thé rin quay xung quanh mot
truc v6i toc do dong co, né ¢c6 momen quan tinh J, chiu tic dong cua
momen dong co (M) va momen can (M,), hinh 9.

® M

=
%T )J Hinh 1- 9: Mdu co hoc

i M

C
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Tinh dan héi 16n ciing c6 thé xuét hién & nhitng hé thong c6 mach
dong hoc dai mic du trong d6 khong chita mot phan tir dan hoi nao.
Su bién dang trén tiing phan tir tuy nho nhung vi s6 phan tk rit 16n nén
doi v6i toan mdy no trd nén dang ké.

Trong nhitng trudng hop trén phan co khi clia hé khong thé thay
thé€ tuong duong biang mau co hoc don khéi ma phai thay thé bang
mau co hoc da khoi, hinh 9b.

\MD 1 0, 7 MC Khdu
M,, [ F, dan hoi F,
} Jl 1 \ J2 ( E m] 1'1'12 %
Khau —=> <
4 dan hoi \ Fa, Fa,
Dong co Mady sdn xudt
a) b)

M Ja Je M
i

Hinh 1- 10: Mdu co hoc da khoi cia hé chuyén dong quay (a),
chuyén dong tinh tién (b) ¢ khdu co khi dan hoi,
va hé truc mém dan hoi (c).

Néu quy d6i moémen va momen qudn tinh vé mot truc téc do nao
d6 (dong co hoac mdy san xuat) thi trong phan 16n céac truong hop hé
truyén dong c6 khau dan héi phan co ciia né c6 thé thay tuong duong
bdi mau co hoc da khoi gom 3 khau: khau 1 gom roto hoidc phan tng
ctia dong co véi nhitng phan tir ndi cing v6i dong co nhu hop toc do,
trong toi v.v...; khau 2 1a khau dan héi khong quan tinh; khau 3 1a
khau co cua mdy san xuat; nhu hinh 1- 9b. Trong d6 M, la mémen
dan hoi.
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CAU HOI ON TAP

1. Chiic nang va nhiém vu ctia hé thong truyén dong dién 1a gi ?

2. C6 may loai may san xuit va co cau cong tac ?

3. Hé thong truyén dong dién gém céc phan tir va cdc khau nao ?
LAy vi du minh hoa & mot mdy san xudt ma cac anh (chi) da biét ?

4. Momen can hinh thanh tir dau ? Pon vi do luong clia n6 ? Cong
thitc quy déi moémen can tir truc clia co cau cong tac vé truc dong co ?

5. Momen quan tinh 1a gi ? Pon vi do luong cua né ? Cong thiic
tinh quy d6i momen qudn tinh tir t6¢c do o, nao d6 vé toc do cua truc
dong com ?

6. Thé nao 12 momen can thé nang? Pic diém clia né thé hién
trén do thi theo téc do ? Lay vi du mot co cdu ¢6 momen can thé nang.

7. Th€ nao 1a mémen can phan khang? Lay vi du mdt co ciu co
momen can phan khang.

8. Pinh nghia dic tinh co clia mdy san xuat. Phuong trinh téng
quat cua né va giai tich cac dai lugng trong phuong trinh ?

9. Hay vé dac tinh co clia cdc mdy san xudt sau: mdy tién; can
truc, mdy bao, may bom.

10. Viét phuong trinh chuyén dong cho hé truyén dong dién cé
phan co dang mau co hoc don khdi va giai thich cac dai lugng trong
phuong trinh ?

11. Dung phuong trinh chuyén dong dé phan tich céc trang théi
lam viéc cua hé thong truyén dong tuwong Gng vGi diu cla cic dai
luong M va M_ ?

12. Pinh nghia dac tinh co cta dong co dién ?

13. Dinh nghia do ciing dac tinh co ? C6 thé x4 dinh do clng dic
tinh co theo nhitng cdch nao ?

Trang 18
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14. Phan biét cac trang thai dong co va cac trang thai him cua
dong co dién bang nhitng dau hiéu nao ? LAy vi du thuc t€ vé trang
thai hadm ctia dong co trén mot co cdu ma anh (chi) da biét ?

15. Chiéu ctua dong nang lugng sé nhu th€ nao khi dong co lam
viéc & trang thai dong co ?

16. Chiéu ctia dong nang luong s& nhu th€ nao khi dong co lam
viéc & trang thai may phat ?

17. Diéu kién 6n dinh finh 1a gi ? Phan tich mot diém lam viéc
xdc 1ap 6n dinh tinh trén toa do [M, o] va [M,, o].

18. Mau co hoc don khoi 1a gi ? Khi nao thi duing mau co hoc don
khoi dé khao sat hé thong truyén dong dién ?

19. Mau co hoc da khai la gi ? Khi nao thi ding mau co hoc da
khoi dé khao sat hé thong truyén dong dién ?
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CHUONG 2:
PAC TINH CO CUA PONG CO PIEN

§ 2.1. KHAI NIEM CHUNG

Chuong 1 da cho ta thdy, khi dat hai dudng dic tinh co M(w) va
M_ (o) lén cing mot hé truc toa do, ta c6 thé xac dinh dugc trang thai
lamg viéc cta dong co va cia hé (xem hinh 1-2 va hinh 1-3): trang
thdi xdc lap khi M = M, tng v6i giao diém clia hai dudong dic tinh
M(w) va M (w); hoac trang thai qua do khi M # M, tai nhitng vung c6
® # O ; trang thai dong co thudc gdéc phan tu thit nhat va thit ba; hoac
trang thai ham thudc goc phan tu thit hai va thi tu.

Khi phan tich cdc hé truyén dong, ta thudng coi mdy san xuat da
cho trudc, nghia la coi nhu biét truée dac tinh co M (w) cta nd. Vay
muon tim ki€ém mot trang thai lam viéc v6i nhitng thong s6 yéu ciu
nhu t6c do, momen, dong dién dong co v... ta phai tao ra nhiing dac
tinh co cua dong co tuong Gng. Muon vay, ta phai ta phai nim viing
cac phuong trinh dac tinh co va cac dac tinh co cta cac loai dong co
dién, tir d6 hiéu dugc cdc phuong phap tao ra cic dic tinh co nhan tao
phll hgp v6i mdy san xuét da cho va diéu khién dong co sao cho ¢c6
duoc cac trang thai lam viéc theo yéu cau cong nghé.

Mbi dong co ¢6 mot dac tinh co tu nhién x4dc dinh boi céc s6
liéu dinh mdc cua né. Trong nhiéu truong hop ta coi dac tinh nay nhu
loat so liéu cho truéc. Mat khic né c6 thé cé vo sd dic tinh co nhan
tao c6 duoc do bién déi mot hodc vai thong s6 clia ngudn, clia mach
dién dong co, hoic do thay déi cach noi day cuia mach, hodc do ding
thém thiét bi bién déi. Do d6 bat ky thong sd nao c¢6 anh hudng dén
hinh déng va vi tri clia dic tinh co, déu duoc coi 1a thong s6 diéu
khién dong co, va tuong ting 12 mot phuong phédp tao dic tinh co nhan
tao hay dac tinh di€u chinh.

Phuong trinh dic tinh co clia dong co dién c6 thé viét theo dang
thuan M = f(®) hay dang ngugc o = f(M).
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§ 2.2. PAC TINH CO CUA PONG CO MOT CHIEU
KICH TU POC LAP (PM,,)
2.2.1. So do noi day cua PM,, va PM_:

Dong co dién mot chiéu kich tir doc 1lap (PM,): nguén mot
chiéu cap cho phén ting va cép cho kich tir doc 1ap nhau.

Khi nguén mot chiéu cé cong suat vo cung 16n va dién dp khong
déi thi c¢6 thé mac kich tir song song vdi phén ting, lic d6 dong co
duogc goi 1a dong co dién mot chiéu kich tir song song (DM,).

U -

te—— U —> -

&
T . Ckt EfRM
Ikt Ru’f kt
i—»—@&— R,
. l S0 —
I,

a) b)
Hinh 2-1: a) So dé néi dday dong co dién mot chiéu kich tir doc ldp.
b) So do noi day dong co dién mot chiéu kich tix song song.

o+

2.2.2. Cac thong so co ban cua PM;:
Cac thong s6 dinh miic:
n,(vong/phiit); o4, (Rad/sec); My, (N.m hay KG.m); @, (Wb);
fin(H2); Py (KW); Uys(V); 14in(A); ..
Cac thong so tinh theo cac hé don vi khac:
0 = 0/0,,; M =MM,, ;I =1/,; ® =0/®,; R"=R/R,,;
R = Ugn/Igms
0%; M%:; 1%; ...
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2.2.3. Phuong trinh dac tinh co - dién va dac tinh co caa PM,;:

Theo so d6 hinh 2-1a va hinh 2-1b, ¢6 thé viét phuong trinh can
béang dién dp ctia mach phén ing nhu sau:

U,=E+[R,+R).1I, 2-1)
Trong dé:
U, 1a dién ap phan tng dong co, (V)
E 1a stc dién dong phan ting dong co (V).

Ezﬂ-d)-m:K(I)m (2-2)
2ma

N e e
K= P 1a hé so két cau cua dong co.

2ma
Hoac: E =K. .n (2-3)
Vi p=2m_ 0
60 9,55

K
Vay: K,= ——=0,105K
9,55

R, la dién tr6 mach phan tng, R, =1, + r + ., + 1, , (Q).

Trong d6: r, 1a dién trd cudn day phan tng cua dong co ().
R, 12 dién tré cudn day cuc tir phu cta dong co (Q).
R, 12 dién tré cudn day cuc tir bu cua dong co (Q).
R, 1a dién trd ti€p xuc gitta chéi than véi c6 gbp cua
dong co (Q).
R, 1a dién tr&é phu mach phan tng.
I, 1a dong dién phan tng.
Tir (2-1) va (2-2) ta c6:
Trang 22
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U, R, +R,

— u u uf Iu (2_4)
K¢ K¢

Day 1a phuong trinh ddc tinh co - dién cia dong co mot chiéu
kich tir doc lap.

(O]

Mat khac, momen dién tir ciia dong co dugc xac dinh:
M, = Kol, (2-5)
Khi bo qua t6n thit ma sét trong 6 truc, tén that co, ton that thép
thi c6 thé coi: M_,~ M, M
M M
Suyra: [,=—%~— (2-6)
K¢ Ko
Thay gia tri I, vao (2-4), ta c6:
U, R, +R_. U, R
— u o u 2ut M — u o u22 M (2_7)
K¢ (K¢) K¢ (K¢)

Day 1a phuong trinh ddc tinh co cia dong co dién mot chiéu
kich tir doc lap.

C6 thé bi€u dién dac tinh co du6i dang khac:
0=0,-Ao0 (2-8)

U .
Trong d6: ®, = K—(‘I‘) goi 1a toc do khong tai ly tuong. (2-9)

R, +R, R

S =—2— goiladp sut toc dj. (2-10)
(Ko)™  (K¢)

Twr cac phuong trinh dac tinh co dién (2-4) va phuong trinh dac
tinh co (2-8) trén, vGi gia thiét phan ung dugc bu di va ¢ = const thi
ta c6 thé vé dugc cic ddc tinh co - dién (hinh 2-2a) va ddc tinh co
(hinh 2-2b) 13 nhitng duong thang.
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Hinh 2-2: a) Pdc tinh co - dién dong co mot chiéu kich tix doc ldp.
b) Ddc tinh co dong co dién mot chiéu kich tix doc ldp.

Ddc tinh co tw nhién (TN) la dac tinh co ¢6 cac tham s6 dinh
muc va khong c6 dién trd phu trong mach phan tng dong co:

Uudm Rudm M (2_1 1)

o= _
Koy  (Kdy,)’

bic tinh co nhan tao (NT) 1a dac tinh co c6 mdt trong cdc tham
s0 khac dinh mic hoac ¢6 dién trd phu trong mach phan tng dong co.

Khi o =0, ta c6:

I, = Y L. (2-12)
R, +R;
. U
Va: M=——+—Ko¢=1_-Ko=M, (2-13)
R, +R

Trong d6: 1, - goi 1a dong dién (phdn iing) ngdan mach
M, . - goi 1a momen ngdn mach
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Tt (2-7) ta xac dinh duoc do citng ddc tinh co :

2
B= dM =— (K¢) (2-14)
do R, +R,
boi vé6i dac tinh co tu nhién:
(Kyp)’

Pu = _R—du. 2-15)

Va: B =— ! (2-16)
° tn R*

Néu chua c6 gia tri R, thi ta ¢6 thé x4c dinh gan ding dua vao
gid thiét coi t6n that trén dién trd phin tng do dong dién dinh mic
gay ra bang mot nira tén that trong dong co:

R, =05.(1-n,) [dem Xe) (2-17)

dm

* Vidu 2-1:

Xay dung dac tinh co tu nhién va nhan tao cia dong co dién mot
chiéu kich tir doc 1ap c6 céc s6 liéu sau:

bong co lam viéc dai han, cong suat dinh muc 1la 6,6KW; dién
ap dinh muc: 220V; téc do dinh muc: 2200vong/phit; dién trd mach
phan ting gom dién trd cudn day phan tng va cuc tir phu: 0,26Q; dién
tr& phu dua vao mach phan tng: 1,26Q.

* Giai:

a) Xdy dung ddc tinh co tu nhién:

Dic tinh co tu nhién c6 thé vé& qua 2 diém: 12 diém dinh mic
M,,; ®,,] va diém khong tai 1y tuéng [M = 0; » = o,]. Hoic diém
khong tai ly tudng [M = 0; ® = m,] va diém ngan mach [M,_; o = 0].
Hoic diém dinh mic [M,,; o,,] va diém ngin mach [M,,; ® = 0].
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Toc do géc dinh muc:

n, 2200

0, = =——=230,3rad/s
9,55 9,55

Momen (co) dinh miic:

M < Pw-1000 _ 6,6.1000 _ o o
" o, 230,3 ’

Nhu vay ta ¢6 diém thit nhat trén dac tinh co tu nhién cin tim 12
diém dinh muic: [28,6 ; 230,3].

Tur phuong trinh dac tinh co tu nhién ta tinh duogc:

U, -1, R, 220-35.0,26
K(I)dm: dm dm —

=091 Wb
O, 230,3
T6c do khong tai 1y tudng:
U, 220

0, =—"= ~ 241,7 rad/s
K¢, 0,91

Ta c6 diém thit hai cua dac tinh [0; 241,7] va nhu vay ta c6 thé
dung dugc dudng dac tinh co tu nhién nhu duong O trén hinh 2 - 3.

Ta c6 thé tinh thém diém thi ba 12 diém ngan mach [M,,; 0]
M. —K¢I. =Ko —001.22% 770 Nm
R, 0,26

Vay ta c6 toa do diém thit ba clia dic tinh co tu nhién [770; 0].

Do ciing cua dac tinh co tu nhién c6 thé xdc dinh theo biéu thitc
(2-15) hoac xac dinh theo s0 liéu 1ay trén duong dac tinh hinh 2-3.

B. _dM _AM _0-M,, _ 28,6 —2.5Nm.s
do Ao o,-o, 241,7-230,3
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b) Xay dung ddac tinh co nhdn tao c6 Rz = 0,78€2:
Khi thay déi dién trd phu trén mach phan tng thi toc do khong
tai Iy tudng khong thay ddi, nén ta ¢ thé vé dic tinh co nhan tao (c6

R, = 0,78Q) qua cdc diém khong tai 1y tudng [0; w,] va diém tuong
ting véi téc do nhan tao [M,,; o, ]:

A o (rad/s)
241,7 |
230,31 [ /O
1833 |

0 28,6 >

M (Nm)
Hinh 2 - 3: Ddc tinh co tu nhién va ddc tinh co nhdn tao
Ta tinh dugc gia tri momen (co) dinh muc:
P, .1000 6,6.1000
o = = = 28,66 Nm
(O 230,3

Va tinh t6¢c do géc nhan tao:

M

_ Udm — (Ru + Ruf)'Idm
" K9,
~220-(0,26 +1,26).35
0,91
Ta c6 toa do diém tuong tng véi toc do nhan tao [28,66; 183,3]

Vay ta ¢6 thé dung dugc dudng dic tinh co nhan tao c6 dién trd
phu trong mach phan tng nhu duong @ trén hinh 2 - 3.

=183,3rad/s
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2.2.4. Pac tinh co khi khoi dong PM;, va
tinh dién tro khoi dong:
2.2.4.1. Khoi dong va xdy dung ddc tinh co khi khoi dong:

+ Néu khoi dong dong co DM, biang phuong phdp dong truc
ti€p thi dong khoi dong ban dau rat 16n: I, = U, /R, = (10 = 20)1,,,
nhu vay né c6 thé dot néng dong co, hodc 1am cho su chuyén mach
khé khan, hoac sinh ra luc dién dong 16n lam pha huy qua trinh co hoc
clia may.

+ Dé dam bdo an toan cho mdy, thudng chon:

Ligpa = Lim < Icp =251y, (2-

nm —

18)

+ Muoén th€, nguoi ta thuong dua thém dién tré phu vao mach
phan tng ngay khi bat dau khoi dong, va sau do6 thi loai dan chiing ra
dé dua t6c do dong co lén xdc lap.

U
Popg=D, = —9 =225
kdbd R —|—R

u uf

* Xdy dung cdc ddc tinh co - dién khi khoi dong DM

<IL,; (2-19)

dm — “cp

- T cac thong s6 dinh muc (Py,; Uys Tins Nams Nams ---) VA thong
so tai (I;; M; P; ...), sO cap khoi dong m, ta vé€ dac tinh co tu nhién.

= 11 = (2+2’5)Idn1
=1,=(1,1+13)I,

- Xdac dinh dong dién khoi dong 16n nhat: [

max

- Xac dinh dong dién khoi dong nho nhat: 1

- T diém a(I ;) k& dudng aw, nd s& cit I, = const tai b; tir b k&
dudng song song vdi truc hoanh né cét I, = const tai ¢; néi cw, nd sé
cat I, = const tai d; tir d k& dudng song song véi truc hoanh thi né cat
I, = consttaie; ...

Ctt nhu vay cho dén khi né gap duong dac tinh co tu nhién tai
diém giao nhau clia dac tinh co TN va I, = const, ta s& c6 dic tinh khoi
dong abcde.. XL.
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Néu diém cudi cing gap dac tinh TN ma khong triing vé6i giao
diém cta dac tinh co TN va I, = const thi ta phai chon lai I, hoac I, r6i
tién hanh lai tir dau.

;% Uu _— ;r
Ckt I:thrf
W —
L,
K, K,
T
[RCE=
I“ Ruf2 Rufl Iu
a)

Hinh 2-3: a) So do noi dday DM, khdi dong 2 cdp, m = 2
b) Cdc ddc tinh khoi déong PM ;, m = 2.

2.2.4.2. Tinh dién tro khoi dong:
a) Phuong phap do thi:

Dua vao biéu thic ctia do sut téc do Aw trén cac dic tinh co ting
v61 mot gid tri dong dién (vidu I,) ta co:

R R, +R,
Aoy =—21; Aoy, =——"1; (2-20)
K¢ K¢
Ritra: R, =20 =80 p . 2-21)
Aoy

Qua do6 thi ta ¢6:

ufl = ha ~ he Ru :ERII;
he he

Tuong tu nhu vay:

R

Trang 29



Ths. Khuong Céng Minh Gido Trinh: Truyén déng dién Ty dong

R, = hc — he R, :ERH;
he he
Dién tré téng ting véi méi dic tinh co:
R, =R, + Ry, =R, + (R, + Ry;))
R, =R, + Ry =R, + (Ry,)

b) Phuong phdp gidi tich:

Gia thiét dong co dugc khai dong v6i m cdp dién tré phu. Dac
tinh khoi dong dau tién va doc nhat 1a duong 1 (hinh 2-3b), sau d6 dén
cdp 2, cdp 3, ... cdp m, cudi cung la dac tinh co tu nhién::

Dién trd téng tng v6i mdi dic tinh co:
R =R, +Ry;, =R, + (R, + Ry, + ... + Ry )
R, =R, + Ry =R, + (Ry; + Ry + oo + Ry 1)

Rm-l = Ru‘ + (Ru‘fm-l + Ru’fm)
Rm = Ru + (Rufm)
Tai diém b trén hinh 2-3b ta c6:

U, —E
A (2-22)
2 R1
Tai diém c trén hinh 2-3b ta c6:
1 =Y B (2-23)
R2
Trong qua trinh khoi dong, ta 1ay:
I
—L =\ =const (2-24)
12
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Vay: 2%:%:%2 . = P;m: :I;—‘: (2-25)
Rut ra

R =AR,

R_,=AR_=¥R,

(2-26)
R, =AR, =A™'R,
R, =AR, =A"R,

+ Néu cho trudc s6 cap dién tré khai dong m va R,, R, thi ta tinh
duoc boi s6 dong dién khi khoi dong:

LR L P (2-27)
R, \R,.I VR,

u

Trong d6: R, =U, /I,; r6i thay tiép I, = AL.

+ Néu biét A, R, R, ta xac dinh dugc s6 cap dién tré khoi dong:

m =B8R, /R,) (2-28)
lg A
* Tri s6 cac cap khdi dong duoc tinh nhu sau:
R, =R, -R,=(A-1R,
R =R, —R,=AA-DR,
(2-29)

R =R, -R;= AL - DR,
R, =R, -R,=A""(A-1R,
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* Vidu 2-2:

Cho dong co kich tir song song cé cac so liéu sau: P, = 25KW;
U,, = 220V; n,, = 420vg/ph; 1,, = 120A; R,” = 0,08. Khoi dong hai
cap dién trd phu véi tan suat 11an/1ca, lam viéc ba ca, mOmen can quy
ddi vé truc dong co (ca trong thoi gian khoi dong) M, ~ 410Nm. Hay
xdac dinh cac cép dién trd phu.

Trudc hét ta xac dinh cédc s6 liéu can thiét ctia dong co:
bién tré dinh muc: Ry, = Uy, /1, = 220V/120A = 1,83Q.
Dién trd phan ting: R, =R, .R,, = 0,08.1,83 = 0,146Q.
Toc do goc dinh muc: o, = n,,/ 9,55 = 420/ 9,55 = 44 rad/s.
Tur thong cua dong co va hé s6 két cdu ctia no:

U, —R.I, 220-0,146.120

Ko, = - =4,6 Wb
Gan o 44

dm

Dong dién phu tai: I, = M /Kd,,, = 410/4,6 = 89A ~ 0,741,,.

Véi tan suat khéi dong it, dong dién va momen phu tai nhd hon
dinh mtc, nén ta coi truong hgp nay thudc loai khéi dong binh thuong
v6i s6 cap khoéi dong cho truéc m = 2, dung biéu thic (2-27), chon
trude gia tri L,:

L=111=1,1.80A=98 A
Ta tinh duoc boi s6 dong dién khoi dong:

A= msl Y = 24] 220 ~2,5
R, .1, 0,146.98

Kiém nghiém lai gi tri dong dién 1;:

I, =\I=25.98A =245A ~ 21,
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Gia tri dong khai dong thap hon gia tri cho phép, nghia la s6
liéu da tinh 1a hop 1y.

;% Uu _— ;r
Ckt I:thtf
> W —
L,
K, K,
[T
TRCSE
I“ Rufz Rufl
a)

Hinh 2-4: a) So do noi dday DM, khoi dong 2 cdp, m = 2
b) Cdc ddc tinh khoi dong PM ,, m = 2:
Duong 1 c6: R, =R, + Ry + Ry
Duong2 c6: R, =R, + R,
Duong TN co: R; =R,

Theo (2-26) ta xdc dinh duoc cdc cap dién trd téng véi hai
duong dac tinh nhan tao:

R, =AR,=2,5.0,146 = 0,365 Q
R,=2AR,;=2,5.0,365=0,912 Q
Va céc dién trd phu cua cac cap sé la:
R, =R, -R,
=0,365-0,146 = 0,219 Q
R, =R,-R, -R,
=0,912-0,219 - 0,146 = 0,547 Q
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2.2.5. Cac dac tinh co khi ham DM,

Ham 1a trang thdi ma dong co sinh ra mémen quay ngugc chiéu
vGi toc do, hay con goi 1a ché do may phat. Pong co dién mot chiéu
kich tir doc 1ap c6 ba trang thai ham:

2.2.5.1. Ham tdi sinh:

Ham tai sinh khi téc do quay cua dong co 16n hon téc do khong
tai 1y tudng (® > ®,). Khi ham tai sinh, stc dién dong cua dong co 16n
hon dién ap nguon: E > U, dong co lam viéc nhu mot may phat song
song vGi ludi va tra nang lugng vé nguodn, ldc nay thi dong ham va
momen ham da déi chiéu so v6i ché do dong co.

Khi ham téi sinh:

_U,-E, Koo, -Kon <0
" R R (2-30)
M, =K¢I, <0

I

* Mot so trang thdi ham tdi sinh:

+ Ham tdi sinh khi @ > ®,: lic ndy mdy san xuét nhu 1a nguén
dong luc quay roto dong co, lam cho dong co tré thanh may phat, phat
nang luong tra vé nguon.

0]

/,\I <0 o

%\%) od U I 0
i ‘

Ham t4i sinh (HTS), :

ii mdy phat : ® oM
Trang thdi mdy phat $ ; $ ! Trang théi dong co
M

h

Mh 0 M

Hinh 2- 5a: Ham tdi sinh khi c6 dong luc quay dong co.
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Vi E > U,, do d6 dong dién phan tng s& thay déi chiéu so vdi
trang thai dong co :

E
[, =], =———<0 ; M;=K¢.J,<0 ;

Moémen dong co déi chiéu (M < 0) va trdé nén nguoc chiéu véi
toc do, tré thanh mémen ham (M,).

+ Ham tdi sinh khi giam dién dp phan vung (U, < U,,), lic nay
M, la dang momen thé€ nang (M, = M,,). Khi giam dién dp nguén dot
ngot, nghia 1a toc do ®, giam dot ngot trong khi toc do  chua kip
giam, do d6 lam cho toc do trén truc dong co 16n hon toc do khong tai
1y tudng (® > ®y,). V€ mat nang lugng, do dong nang tich luy & toc do
cao 16n s& tudn vao truc dong co lam cho dong co tré thanh may phat,
phét nang luong tra lai ngudn (hay con goi 1a ham tdi sinh), hinh 2-5b.

Hinh 2- 5b: Ham tdi sinh khi gidm téc do bang cdach giam
dién dp phan ving dong co (U, < U,).

+ Ham tdi sinh khi ddo chiéu dién dp phan ing (+U, = - U,):
lic nay M, 1a dang moémen thé nang (M, = M,,). Khi dao chiéu dién 4p
phan tung, nghia 1a dao chiéu téc do + ®, = - ®,, dong co s& dan
chuyén sang duong dac tinh c6 -U, va s& lam viéc tai diém B
(‘(DB ‘ > | - ®, ‘ ). V& mit nang luong, do thé€ nang tich luy & trén cao
16n s€ tudn vao dong co, lam cho dong co trg thanh may phat, phat
nang lugng tra lai nguén, hinh 2-5c.
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Trong thuc t&, co cdu nang ha cua cu truc, thang mdy, thi khi
nang tai, dong co truyén dong thuong lam viéc & ch€ do dong co
(diém A hinh 2-5c¢), va khi ha tai thi dong co 1am viéc & ché do mdy
phat (diém B hinh 2-5¢).

Hinh 2- 5¢: Ham tdi sinh khi ddo chiéu
dién dp phan ving dong co (+U, = -U,).

2.2.5.2. Ham nguoc:

Ham ngugc 1a khi momen hdm cua dong co nguoc chiéu véi toc
do quay (MM ©). Him nguogc c¢6 hai trudng hop:

a) Pua dién tro phu lon vao mach phan ting:

DPong co dang 1am viéc & diém A, ta dua thém R 16n vao mach
phan tng thi dong co s& chuyén sang diém B, D va lam viéc 6n dinh &
diém E (w,, = oy vd 0, N o,) trén dic tinh co c6 them R, 16n, va
doan DE la doan ham nguoc, dong co lam viéc nhu mot may phat ndi
ti€p vai ludi dién, lic nay suc dién dong cua dong co dao ddu nén:
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I = U,+E, U, +K¢o
" R,+R; R, +R, (2-31)
M, =K¢l,
~—
+ U -
g<— r >
Ckt EERM
Iy,
Ry
Woq
u
a) b)

Hinh 2-6a: a) So dé ham ngugc bang cdch thém R,
b) Ddc tinh co khi ham nguoc bang thém R,,.

Tai thoi diém chuyén d6i mach dién thi moémen dong co nho
hon moémen can (Mg < M,) nén t6c do dong co giam dan. Khi o = 0,
dong co & ché do ngan mach (diém D trén dic tinh c6 R,; ) nhung
momen ctia né van nhd hon mémen can: M,,, < M,; Do d6 momen can
cua tai trong s€ kéo truc dong co quay nguogc va tai trong s€ ha xuong,
(o < 0, doan DE trén hinh 2-6a). Tai diém E, dong co quay theo chiéu
ha tai trong, trudng hop nay su chuyén dong cir hé duoc thuc hién nho
thé nang cua tai.

b) Ham nguoc bang cdch ddo chiéu dién ap phdn ting:

bong co dang 1am viéc & diém A, ta d6i chiéu dién dp phan ting
(vi dong dao chiéu 16n nén phai thém dién trd phu vao dé han ché) thi:
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