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LOT G101 THIRU

O nuéce ta hién nay chuyén nganh « Di¢n khi hda xi nghiép» da dugc

mo tqi nhiéu treong dai hoc kij thudt va tuyén sinh voi moét so lugng ddng ke.

Soan thdo gldo trinh «Co so truyén dong dién tiy dong »-mol trong nhirng gido
trinh chinh ciia hganh—dang la mét doi héi cdp bdch.

Vi vay. tiép theo tap I, chiing t6i gdp rut bién soan tdp Il.cia gido trinh
ndy mong dap ung phdn ndao yéu cdu trén.

Pé cuong cia tdp sich ndy hoan todn thdng nhdl vai tap I va di dugc
gigi Lhiéu tdng qudt trong bdi mé ddu. Tuy nhién, dé lién theo doi, chiny (i
ddnh s6 cdc chuong muc mét ciach doc l@p khéng lien quan dén tdap ddu va
sdp xép lai mot vat vdn dé.

Néi dung tf_‘zp sdéch gom hai phdn: phdn I-Qud trinh qud d¢ trong truyén
dong dién, do dong chi Bui Dinh Tiéu bién soqn; phdn 11 — chon mdy dién cho
truyén déng dién, do dong chi Pham Duy Nhi bién soaqn.

Trong qud trinh chudn bj d2 cwuong vd hoan thanh bdn thdo, chiing t6i
nhdn dugc nhiéu § kidn giip Ao rdl hiéu qud cia cdc ddng chi trong litu ban
boi dudng va kiém tra kién thicc nghién ciu sinh rganh truyén déng dién cia
bo Dai hoc va trung hoc chuyén nghiép va cdc dong chi cdn bd giing day bo
moén Dién khi hda xi nghiép truong Dai Hoc Bdch khoa Hd ngi. Xin chan
thanh cam on vé su giup d6 quy bdl do. I

Do trinh d¢ va thoi gian ¢ han, cuén sdch chdc chdin con nhiéu sai sot
Rdt mong su gop y xdy dung ctia nguoi doc.

Cac pac gia






PHAN |

QUA TRINH QUA PO TRONG.TRUYEN PQONG DIEN

Chiong 1

PONG HOQOC CUA'TRUYEN DONG DIEN

§1-1. Y NGHIA cUA Q{JA TRINH QUA PO VA MUC PICH KHAO SAT

Qué trinh qua d¢ 13 m6t trang thai lAm viéc clita hé truyén ddng diém
khi tinh cin=bing co hoec ho#ic dién tir trong né bi pha va.

Twr phwong trinh chuy&n dong
d
M'l- Mc = — J( )
T

ta thiy néu vi mot Iy do ndo dé6 ma mdmen can va moémen dong co khéac
nhau, hofic mémen quan tinh clla hé thay dbi, thi hé s&¢ chuyén ddng co gia
tée. Khi @6 tdc dd cha truyén dong cling nhu mémen va dong dién cia dong
co d&u bién d0i theo thoi gian. Ngudi ta con goi qua trinh nay la phi tinh,
qué trinh 'khéng x4c lap hodc qua trinh d6ng.

Cé nhiéu nguyen nhian gay mit can biing trong hé rnyén déng dién. Ta
c6 thd néu lén mot s8 48 lam vi du:

- ti)ay ddi tin hidu diéu khidn nhur dong mach d& khoi dong. cil mach
d® dirng mAy, thay mirc dién ap dé didu ¢; |

— dao déng ngiu nhién cha thong sé ngudn nhw dién ap hoac tin sé;

— bién d0i phu tdi nhu #n tai, nha l4i, dao d0ng ngiu nhlen cha lyc
cin trong qua trinh lam viéc;

— bién d6i cac théng s6 clta hé thong nhue mémen quén tinh, dién trd
va dién cam, v.v..

Nhitng nguyén nhin (rén xuit hién cé thé do tac déng chld dong cla

ngudi didu khién, do nhirng dao ddng ngéu nhién trong noi bod hé thong hoic
do nhitng nhiéu loan tit bén ngoai dwa dén, ké ca cac sy cd phat sinh {rong

hé va trong ngudn dién.



Nhitng nhidu loan tir phia phu tdi, duoc goi 1a nhidu co hoe, 1am bié'n
ddi moémen cin M, hoic mdémen quan tinh J, edn nhitng nhiu loan & phia
ngudn hoiec trong mach dién cha ddng co (nhiéu loan dién tir) thi lam thay
d5i momen clia dong co M, va d&u dan dén tinh trang mil cin bang trong hé
thong dién co.

Tuy nhién, n&u h¢ thdng hoan toan khdng chira mét phin ti nio f:b quéan
tinh co hoc, quan tinh dién tir vd quan tinh nhiét thi sy mét can bang néu
trén chi lam thay ddi chuy®n ddng mol cach ddt bién, nghia 12 hé s& chuy@n
tir trang thai xac l14p nay sang trang thai xic lap khdc mdt céach tire thoi. va
khong xdy ra qua trinh qua d¢. Didu d6 khong co trong thwe té. Cac phin tir
quan tinh (co hoc va dién tir) trong hé truyén dong dién c6 tac dung nhu nhirng
kho dir trit ning lugng. Vi¢e tich nang lwong vao hodc phdéng ning lwong-tir
d6 ra ngoai déu xdy ra tir tir. Vi vay viée chuyén giao ning lurgng tir ngudn
dén tai cha Lruyén déng dién khOng thé xdy ratirc thoi ngay cd khico6tac dong
nhiédu loan do6t bi€n. Chinh d6 14 nguvén nhan truc tiép gay ra qua Llrinh
qua do.

Qua trinh qua d9 12 mot ché do lam viée quan trong cua truyén dong
dién. Nhirng diéu kién lam viéc nidng né va nhirng hién tuong vat ly dic biét
thuong phat sinh trong thdi gian nay nhue sy ting vot cla dong dién va mo-
men dong co, viée xudt hién luc ddng trong bd truyén, sy dao dong cuia tdc
do. Vi vay vi¢c nghién ciru qua trinh qua dé ¢o y nghia quan trong ngay ca .
ddi voi nhirng hé truyén dong dién c6 ché d lam viée it bién ddag nhit.

Hién nay nguoi ta sit dung phd bién cac hé truyén déng dién tu dbng,
nhd d6 c6 thé thuc hién dieu khidn cac qua trinh cong nghé bing cach Lrue
ti€p diéu khién truyén dong dién. Vi vay, quéa trinh qua do6 thwong x3iy ra.
trong théi gian lam viée cha truyén dong dién va y nghia clia né cang tré nén
quan trong hon.

Dya vdo mic do anh hudng clia qua trinh qua d¢ dén ché do lam viée,
nguoi ta chia cac hé truyén dong thanh ba loai:

- Nhfrng' h¢ c6 it qua trinh qua d6 nhw may bom li tam, quat théng
gi6 ham lo. Ching it khoi dong va him may con phu tai thi 6n dinh;

— Nhirng hé ¢6 nhiéu qua trinh qua dé nhu truyén dong ctia may xuc,
may bao giwdng, cin truc v.v... Trong qua trinh lam viéc ctia may, truyén ddng
dién phdi khoi d6ng, him dung. ddo chidu thuong xuyén, con phu tai thi
bi€n dong bat thudng,

—~ Nbirng hé luén luon lam viéc trong qua trinh qua dé nhu truyén
dong bla may, may nén piston. trye cia may cdn thép thuan nghich. Phy 3i clia
cac may nay tdng gidm chu ky mot cach lién tuc, hé truyén dong c6 thé phai
dio chitu thuong xuyén. Ngodi ra, cac hé thdng c6 mdémen quan tinh thay ddi
rong qua trinh lam viéc, nhu truyén déng cha true quin ma

i y xeo gidy hoidc
truc qudn coa méay can thép bidng, cling thudc loai nay. S

Cac may hudc loai thir nhat thi it gap. loai th& hai thi rz‘itiph'c‘) bién,
Nghién ciru qua Irinh qua @6, ta ¢6 thé tim duwge bién phap rut ngin thoi gian
cs n¥ t¥e ning cso ning suft may. tar droc nhing quy Iujt chuy?n dong"®

&



thich hgp d& ting chit lugng gia cong trén may, tinh todn cic théng sé cln
thiét cho mach bao vé, on dinh héa hé théng, han ché duge gia t6c valye dong
cd hai cho cic b$ phan co hoc hodic ngudi sir dung, linh to4n phat nhiét dé
chon cdng suit ddng co truydn dong.

§1-2. PHUONG PHAP NGHIEN cU'U QUA TRINH QUA b0

1. S8 liéu cho trwéc va nhitng dai lwong can tim

Dé nghién ctu hoic tinh toin qué trinh qua do ctia truyén dong dién,
cin biét trudce cac diic tinh va s8 lidéu sau: dic tinh co (hoéc dic tinh dong dién)
ciia ddng co v clta may sdn xuit: so d6 mach dién clhia hé; cac sé liéu co
hoc nhor momen quan tinh, momen him cua phanh (néu ¢6)..., loai qua trinh
(khdi ddng, him, dao chidu, thay d4i tai,...); diéu kién ban dau (gia tri toc do.
momen, dong dién... tai thoi diem xdy ra qua trinh qua dg). '

Muc dich nghién c¢tru va tinh toan qua lrinh qua do la tim caec quan hé
theo thoi gian cua tde dd truyén dong o = f(1) dong dién dong co i = f(t), md-
men dong co M = f(t), hanh trinh clia bd phin lam viée Lgg hodic géc quay cia
truc dong«<o @4 sau khi két Lhic qua trinh qua d¢, thoi gian cua ua trinh tqq,...

2. Phuong phap nghién eciru.

D3 dat duoc muc dich nghién ciru néu trén, ta co thé st dung mot treng
cac phuong phap sau day:

a) Gidi tryuc tiép hé phuong trinh vi phan. Bit ky mot qua trinh qua do
niao cua bit ky hé nao cu\ng dugc mo ta bang cac phuwong trinh vi phan viét cho
phian dién va phin co clia hé. Chinghan ta xétqua trinh qua @6 khdi dong trong
h¢ F—D (hinh 1-1). Qua trinh bit dau khi doéng tiép diém K d2 ndéi mach
kich tir cia may phat F vao ngudn dién mot chieu. K€ dé 1a cac qua trinh
qua d6 dién ra trong mach kich tir ciia may phat, trong mach phin ing cla
miy phat—dong co va trong phin co cla hé truyén dong. Mdi qua trinh dé
dwroc dién td bing mot phuong trinh vi phan trong hé (1-1):

di
Uk_lkRk—l-Lk—dt—k'
“KOw+iR 5 +L <%
- vl rL— (1-1)
dt
dw
M=M +J—
MRRFT

trong do, R gz = R af T Rud;L ¥ = L ¢+ Lud — 16ng dién trd va dién cam cua
mach phin Ung may phat — dong co:

J — tdng mémen quan tinh cua hé truyvén dong khi dd qui doi vé tdc do
dong co:

w — téc do cha dong co. tic téc dd qui wdc dung dé qui d01 cac dai luong
co hoc khi lap mau co hoc cho hé.

~k.
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Cha y ring, lrong hé phuong trinh trén, giira mémen M va doéng dién
phin trng c6 méi quan h¢: f -

M = Koi,. | . (1-2a)
Con giita sdd e; v dong kich tir iy cia may phat c6 quan hé:
e[ = Klik- (I-Zb)

Mit khac, M va M, lai ¢6 quan*hé véi w theo cAc phwong trinh dic tinh
co. Ro rang 14, khi coi dién tr, dién cim trong cic mach dién va mémen quan
tinh ctia hé 1a hing s, thi cac phuwong trinh (1-1) 12 tuyén linh va ta ¢ thé
giai true tiép chiing dé tim cac nghiém M(t), iu_(t) hodc w(t). |

P6i voi nhitng hé théng phue tap, qua trinh qua dé dwoc mo ta bing nhidu
phwong trinh vi phan hon. Tuy nhién v& nguyén tic ta c6 th& bién doi chiing
thanh mot phuong trinh tdng quat dang:

Ax® 4 A _x®-D 3 L Ax+ A, = F(b), (1-3)
frong @6, F(t) — ham nhi€u loan.
x — dai lwgng cin tim nao d4, vi du M, iu_ hoic w.

Véi nhirng gia thiét c6 thé chdp nhian duge d6i voi da s6 hé (ruyén dong
dién, phuong trinh (1-3) 13 phuwong trinh tuyén tinh, nghia 1a cac hé sd Ay,
A,.... A, d&u la hing s6. Phuong trinh diic trung cta no la: '

Asa® + Apoe™ 4 oo + Ao+ A, = 0. C o (1-4)

Gidi phuwong trinh nady ta dugc gia tri clia cac nghiém a, 2, a3,..., @p

Cuébi cing, nghiém cta phvong trinh vi phan (1-3) s& c6 dang: |
X = Cle““ + Czeazl + ..+ Cneanl' (1-5)
trong dé C;, C,.... C; — Cac hings6 x4c dinh nh¢ diéu kién ban dducta qua trinh.

Cnua y rang, ciac nghiém a, as,... a; c6 thd 1a thuiin s8, hodic ham sd.
kodc phurc s0. Néu cac a 1A thulin sd thi quan hé (1-5) s& don tri, néu ¢é nhirng
nghiém « 1 s6 phic thi quan hé x(t) s& c6 dang dao déng (da trij).

K TL
= zl Ly I, [ . l
K F ﬂ .
174 R
RN [HT =
L . - —
ef]RU‘ ed'; R =1 = ==
L jf ,L wd i
U -y v
Phin dén wd ——J
| Phén co

Hinh 1-1. Hé truy®n déng ndi theo so 46 F~D. -

Phuwong phap giai (ruc ti€p cac phuong trinh vi phan dudc ung dung
cho nhirng hé tuy€n tinh khi ddc tinh co cla dong co va cda méj.r san xua‘ii la
duong thing hoic c¢6 phuong trinh don giéyn N6 dugejst dung thuan tién d6i
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