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ÍHaTOJIHfl CMeJlHTHH

K a$eąpa npnfo iaj;H O t? MexaHHKH

HOBOCH(5npCKHñ 3JieKTp0TeXHHH6CKHt? HHCTHTyT

0nTHMH3Aipi PABOHHX PEJKHMOB MADMH M MEXAHH3M0B 
C BJEKTPOMATHMTHHM ilPHBOflOM

P eąioM e. M c n o jib a y H  w ia c c H H e c K n e  MeTOflu B ap n aq H O H H o ro  h c t h c jic h h h , 

paCKpUBaiOTCH OIITHMaJIbHUe C TOUKH 3peHHH flOCTHlKeHHH M3KCHMyMa KTI# 
pejKHMhl pafiO TH  MamHH H MeX8HH3M0B C 3Jle.KTpOMarHHTHbiM npHBOflOM(MMan) 

K o n e t ía T e ^ b H o ro  flBH xeH W H .a T a ra s e  Ha c o a h t c h  aH ajiH T H n ecK o e  BHpasceHHe 

flJlH MaKCHMaJIbHOr O Kllfl KOHKpeTHOtt MaUMHb!.

1.BBE®HHE
MM3ÍI H axonH T  m u p o K o e  n pH w eaeH H e b  npoM hmuieHHOCTH.Ha h x  6 a 3 e  co aaa H b i 

BUC0K03$$eKTHBHbie MOJIOTKH ,MOJIOTbI,TpaM(SOBKH .H acO C ht, BHfipaTOpH H flp y T H e y C T - 

poftcTBa.ITpHM eHeHue MMBÜ d y n e T  em e Ó o n e e  3$$eKTHBHbiM h  nM poK H M .ecJm  n o B t i -  

CHTb h x  KTl^ m o n p e n e J iH T b  p a r  Kascuofl K O H K perao tt MamuHn e r o  n p e m e J ib H o e  3 H a -  

'JeHHe. ü o sT O M y , y e rb ío  p a t ío ™  HBJineTCH b h b o a  BbipasteHHH W in  MaKCHMaJibHoro 

HTlfl MM3I1, h  o n p ą ą e J ie H H e  ycJiO B H tt, npH  K O Topux o h  m o c ru ra e T C H .

2.$yHKl$lH UEJM

KHH MMBn.KOTopoñ HeotíxoflHMO coBepuiHTb 3ai>aHHy» none3Hyio patíoTy c$-/j 
aa BpeMH T  , onpeflenHTCH ^  n  / P

?  =  J tn I ttu  ( I )

H e  ^ 3 - patíoTa, coBepmeHHaH hctohhhkom 3a BpeMH T  .
B COOTBeTCTBHH C [\J MOKHO npeflCTaBHTb

JL = %̂c¡x. í2)

rfle Ą k  ^  -K O opuH H aT U  H a n a j ib H o ro  h K O H enH oro  n o iroseH H H  

patíotmx opraHOB.cooTBeTCTBeHHo;
% .  -3JieKTpoMarHHTHaH crana t h t h  npHBOna.

06o(5meHHoe ypaB H eH H e jy in  MMBÜ HMeeT b h a  :

¡ n x - t - S i X '  + - i x .  ± P  =  7 >  C3)

r s e  / T i  -  M a c e a  no«B racH bK  siieM eHTOB j  

¿  H 3B eC T H tie K03$i]»mHeHTBi;

P  -  CHJia COnpOTHBJieHHH.
P a ą ą e n n B  h  yMHoamB H a  o b t  n o n H H T e rp a jib H o e  Bw paxeH M e b  ( 2 ) h  yHHTKBan

(3) , nojiyHHM;



SIS A. CwejiHr«H

T

JLn ■- / z t ó ’ + B i X  + & X  ± P ) X  o L t
O (4 )

PatíoTa JI3 MOBie? Cbrrb onpeflemeHa kbk cyMMa patíoT no jiesH O ttc^  h no-
TepaHOÍÍ Ha aKTHBHOM__COnpOTHBJleHHH P npHBOfla, T .e .

^ 3 “  f  f  ~bjC¿t (g )

rme L  - tok, npoTeicaKWtt b otíMOTKax npwBoma.
ÜHJiy t h t h  75 aJieKTpoMarHHTHoro npHBOfla mojkho npeflCTaBKTb /!/:

7a ' 0 5 ¿ A ( d L ¡ o ¿ o c J  (6)
ra e  Z  -  HHAyKTH BHO CTb.

IIOflCTaBHB B (3) 3H3tieHHe ~f¡) H3 (6 ) H yHHTHBafl, UTO HHUyKTHBHOCTb pe-
aJibHtix MM3I1 H3MeHneTCH no 38K0Hy L • i//J{ +BxJL2 / ,  ra e  p  h 3  —H3BecT- 
Hbie K03$$HpHeHTH, HaftueM KBanpaT TOxa ¿  :

¿*= -2(mx +&{x + ix ± P j(í +¿>x)A ¡S  ( 7 )

C yneTOM (3 )  h (7 )  BtipajseHHe (5 )  npHMeT bha :

d3 -  J(mx +8± £ i• lx±p)[x -2R(i tBxJ'̂ 18]C¿t ‘ (8)
O

rioxicTaBHB (4) h  (8) b (I), noJiyiíHM p a 3 B e p n y T o e  BHpasceHHe jy in  KQ.ÍÍ:7" t

, J//VX i-¿kTtáz ±PJx cit
h  = = ------- c-----------      (9 )

J(f»ói +B¿ti +¿x±P)& -¿RfA+faJ4 ¡ÜJcU
3 . OQTHMAJIkHHE PAEOHME PE8HMH MM3II

Ha (9) b h a h o .h to  Texyiqee 3Hanenne (HHCJIHTeKb) 38BMCHT OT 33KOHOB
HBHHeHHH patíOHHX OpraHOB, HO OCTaeTCH nOCTOBHHHM 3a BpeMH T  . 3H8HHT 
3amana onpememeHHH MaKCHMyMa Kíl/Í MM3I1 CBeJiac.b k H3onepHMeTpHHecKOft Ba- 
pnaiíHOHHOfl 3 an a n e , qembio KOTopofi HBJijjeTCH HaxojsueHKe Tattofl cbyHKpHH X > 
npH  KOTOpOfl MHHHMH3HpyeTCH $yHKUHOHaJI!

& dt do)
■ O

npn HaJiosteHHOM n a  Hero orpaHvraeHHH 
T

J(flíX + 3 ¿ X r ¿ Z  ± P J  ticLt = £ r ¡ (II)
o

Jlflh  OTHCKaHHH cbyHKujioHaJia (10) c yneTOM orpaHHneHHñ (II) b cooTBeTCT- 
BHH C P>] CyfleM MHHHMH3HpOBaTb BMeCTO (10) BCnOMOraTeJIbHblñ (JyHKbjHOHaJI

O***, f{frtx. + & í X a  ¿ 3 1  ± P J [ x ' P p f é  t B z . J ^ / 3  t
O ,, *

+Jict(ftX +B±X a ¿X ±P)J cbt C12)
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rme ß - nocTOHHHan, onpeme-iHeMaa h3 H3onepHMeTpHuecKHx ycjroBHtt.
B C00TB6TCTBHH c [2>] ypaBHeHHe StPiepa -  IlyaccoHa.onpeAeAHiotnee o k c t -  

peMaJiH MHHHMH3HpywmHe (JjyHKpHOHajiy ( 12) HMeeT bha; :
Bi obfd i-fj +4Rm ż 'ß+8x) + 2 l m S / ± j r + 2 S z j t  
t  Z IP (& +£*)+ ¿R id  t B ^ / ß  - ( I 3 )

Peinas (1 3 ) / 4 /  HaflAeM CKopocTB, c KOTopofl AOJKceH nepeMemaTbcn HKopb MM3I1:

ż  -Ą ci 5?M M Iß±P)t3tßi(l+ii)Z(£ft>gm  A & J f

öi(5j)[2R3K5(i+B/PßtvJJßrßjt)lß}/[Bi(l/B iß t  , ( I 4 )  *■"

t ß z j / ß j  7 /(4 U J ,
(IpoHHTerpHpoBaB ( 1 4 ) ,  Haftflew, kbk AO-ißceH nepewetqaTbcH HKopb c paöoun- 

MH opraHaM«: ,

3  -  /  +Ç* i  ' J R z t ë  A  ( i s )

rue C¿ h C¿ -  nooroHHHse nHTerpupoBaHHH.
H3 (1 5 ) cmeayeT, uto b oóiqeM « iy u a e  Hafira TOUHoe aHajmrauecKoe Bbipa- 

xeHwe mną nepeMemeHHH paöouHx opraHOB He npeACTaanneTCH b03M0ikhum.II03T0- 
My, HccmeAyeM HH*e TOAbKo aJieKTpoMarrotTHHfl moaotok.

4.PESHMŁI PAE0TH OIlTHMAJIŁHOrO 110 Küß MOJIOTKA

Ana 3AeKTpoMarHHTHoro moaotk3 8j « -0  , P = O h  ¿L »■- 0 . TorAa, 
yuHTiman, u to  noTOKOcperineHHe ^ « Z Z  h HarrpraceHHe U-- LRi*p, a Tarace 
npHHHMaa bo BHHMaHne ( 1 5 ) ,  (7 )  h (6 )  onTHMasbHbrtł peacnw moaotkh óymeT omi- 
CUBSTbCH CJieAyamHMH BbipaseHHHMH :

X. ,a/b)  ’[üfr-tjß A / á j / o j ] *  - £ f s

i - c v p P f  yP W

y  = p i p p i p r ä / ö / f i f i - v / 3 * f a  4 / s j / w  i * , n 6 )

l!A ]'p ii3 ÿ [? A /{P 5 ]W 3 p [4 i-Z '/3  i í  A J /S ilfiĄ  

% -- ■SsJpü& K j[t?P/[sft ̂ 'S t/£ ,SX j/e t> Jpé  _



2 2 0 A. CvcejiarHH

rAe -  CKOpOCTb COyflapeHHH HKOpa 06 HHCTpyMeHTJ
X*. • Xu ~ KOopAHHara Hauana u KOHija ABvrateHHfi HKopn.

IlOCTOHHHbie HHTerpHpOBaHHH C.£ H Cq  OIIpeABAHAMCb M3 yCJIOBHH.UTO npw
i - r  , i - A 7  h %  =  X k -. ■

npH 3T0M, . MaKCHMaAbHblfl HT1H MOAOTKa OnpeABJIMTCH:

2  ~ l / Z l  + S B £ T ( x k  * J / g } J

flns irpMMepa onpeAeAnAacb AHHaMHKa onrawajibHoro 3AeKTpoMarHHTHoro mo- 
aotkb  co 3Be3Aooópa3HbiM HKopeM Z V . Bbfflo ycTaHOBiieHO, u to  MaKCMMajibHO 
B03MOKHŁltt Kim 3T0r0 M0JI0TK3 paBeH 78%. ripHUeM, AOtTHUb ero MOHtHO.eCAH 
HKOpb B MOtrSeHT nOAKJHOUeHHH oCmOTKH CyAeT HMeTb HauaAbHyiO CKOpOCTb 2» = 
= 2 ,7  m/c, a ero  A«HaMHKa CymeT onncbiBaTbCH ypaBHeHHHMH ( 1 6 ) .  

3h8h peanbHya k onTHMajibHyio AHHaMUKy MM3II, mokho peJieHanpaaneHHO npo- 
BecTH er i MOAepHH3aiptio. 
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OPTYMALIZACJA PARAMETRÓW PRACY MECHANIZMÓW Z NAPĘDEM ELEKTROMAGNETYCZNYM

S t r  e s z c z e n i  e
Wykorzystując klasyczne metody rachunku wariacyjnego znajduje się. 

optymalne z punktu widzenia maksimum współczynnika sprawności, parametry 
pracy maszyn i mechanizmów z elektromagnetycznym napędem ruchu drgającego. 
Poszukuje się także analitycznego wyrażenia dla maksymalnego współczynnika 
sprawności konkretnej maszyny.

OPTIMIZATION OF THE WORK PARAMETERS OF MECHANISMS WITH ELECTRO-MAGNETCC 
DRIVE

S u m m a r y
Using the classical methods of calculus of variations the work parame

ters of mechanisms and machines with electro-magnetic drive with oscila- 
ting motion, which are optimum from the point of view of the maximum 
efficiency has been presented. Besides, the analitic expression for the 
maximum efficiency of the given machines has been founded.


