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MOflEJfflPOBAHHE I1PH OIHKMÍÍ3AUHH nOflBECKH PAMH 
EAXEHHX 3JLEKTP0B030B

Pe3K>Ma. PacCMOipeHO ¡rpaMeHeKae M&TetóaraRecKoro MojejapoBaHas npa npoeKTapoBaHHH k pacaeie maxiHHX 3JieicTpoBo30B, IIoKa3aao ero necio 
b oóąea nena 3a,naR no onTHiói3ai;iiH AHHaMHaeoKH aanpjuteHHoro ysaa-noA- aeoKH paMU. B KaaeoTBe HanCoJiee 3$$eKTHBHoro onocoOa KOHCipyKiHBHoro 
pemeHttff oOooaoBaHa He3aBH0HMaa oHcieua noAsecKH o npyxHHHHMH aiiopm- 3ai cpaMa h rzAporaonsejiKMH oAHOciopoHBero jeficiBH«. Ü0Ka3aHH Mac- 
miaObi 3afla<{H npa MOAejrapoBaHHK a oOobąeHHHit aaropaiu pemeaaa. Meio- 
Aom acoaeAOBaHHa BHbpaHo aoaaoaeHHe KOHeamoc pa3Hooieá. IIpeACTaBJieHO 
TexHaaeoxoe pemeHae, BbuioaaeHKoe aa ooaoBe oniaMasanaa KoacipyKnaa 
o npaMeHeHaeM MoseflapoBaKaa a BHejpeHHoe aa RetapaaAnaikt ohhbx xoh-  laKiHax 3JieKipoB03ax, 6oJiee tpexoot 3K3eMnjtapoB kotophx okojio AByx aei aKcruiyaiHpyeioa aa maxTax CCCP.

BseueHue MaxeMaraae ckofo MosenzpoBaHHH b npoeKTupoBaHue h 
pacaet maxTHHx 3JieKTpoB030B no3B0JiHeT npz H8óojn>mHx aKOHOMKaecKEx 
3aTpaTaz ocymecTBETt pememie 3auaa ÓojiBinoH pa3MspH0CTH no oiitemh- 
3amiH K OH C TpyKEJIH 3JI6KTp0B03a. OcOÓeHHO S^eKTHBeE 9'i'OT Me TOE 
npz paspaóoTKe TaKcro oTBeicTBeHHoro h cnoxaoro b pacaeTax yana,
KaKHM .mraeTCs noflBecita paMH sJieKTpoB03a, ynaaHoe peíneme koto-  
po2 cHHsaeT jtaHaiomy Mannom, yujmmaeT konsSodt ynpaBJieHHH e eobh-  
maeT ycToihniBOCTL cperuieHHH BenyctEx Kouec.

npeHMymecTBOM MaTeMaraaecKoro MonenupoBaHEs EBjaeTCH BOBJie-
aenae b pacaéT n zccjesoBainie irpejejrbHO tíojr&moro aneja napaMeT- 
pDB c coaeTamieM aHanHTjraecKoro nojxoja h KOHCTpyKTopcicoro oim- 
Ta. Ü03T0My b odmef penn nocjenoBaTeitLHocTelí pememiñ b nepBHi 
SlTaH flOJEKHa BKJKT-iaTBCfl OnTHME38IBIH KOHCTpyKmm B íyHKUHOHajLHOM 
ajaHe n c torkk spemía noBumeHm TexHOJioraanocTH ee npon3BojcTBa 
n 3KCflJiyaTamiH. J¡pyme BonpocN, ne Menee BasHNe, ho c MeHLmHM 
ancjoM. ajBTepHaTZB, Tarase, icait cbccoćh yaeJEnemiH hue&ehocte, 
nsj^aeHHe ncmcnaecKoro naBHKa, cjosHBmerocH npn oóejij^nBaHHE uia- 
xthhx 3.ieK"p0B030B c TeM, rtoóh oóécneaHTt dHCTpefiiuee BHeppeHHe, 
3aHHMas3T nonaHHeHHoe MecTO u pemaioTCH na nocjiejcToiroix aianax.
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Tarare $opMH noHX0.ua K 0ETHMH3anHH KOHCTpyKiíHH nonpecKH pa
san BHHBHHyjDi hbö npenBapETeJtBHae npoöJteMH : BHÓop in n a  hohbsckh 
h BHßop rana KHHGTEraecKoro annapaTa ww Heä.

PaccMOTpm nepB ÿ» npoóneM y.
ÜOÆBSCKa paMH, HBJl'DOmaüCH CECT6M0ß aMOpTHSaTOpOB, UpeflHES- 

HaneHa wm  bociiphhthh h rameara anepran psyx  bhäob kohböshhä: 
BepTHKaJTbKHX, npH aeËCTBHK KOTOpHX BOB TOHK$ paMH nepeMen¡aBTCB 
b oflHOß $a3e, h BpaiĘa?ej[BHHx, Korna paMa noBopauEBaeTCH BOKpyr 
noneperaofi hjdi npoflOJiBHoß ropEsoHTaHBHoä och 3JieKTpoB03a. Ocoöen- 
HOCTŁS3 nOCJleflHerO BJiJSß. KOJteÖaHHii HBJIHeTCH HX 3aBHCHMOCTB OT no- 
jioateHra qeHTpa raste cth  pawn: aeM BHiae HaxonnTca ueHTp rastecTH,
T6M öojiBme hx aiauiKTjTia.

06a BHtra KoaeóaHHñ o n a c a a  p m  maxTHax 32ieKTpoB030B H 3-3a 
HeöoHHnoro KJŒcpenca h aacTO 3HawTeJn>H0Ë HepoBHOcra npo$H ra 
peJiBcoBoro nyTH, nosTOMy p a 3p a ö o raraaM E óhjjh npewipHHHTH s n e p -  
r r a n a e  noHCKH cn o co ó a  3$$eKTHBHoro ra m e a ra  KOJteöaHHß, b  pe3yja>- 
TET8 KOTOpHX nOJiyHHJIH pacnpOCTpñHeHHe itBe CHCTeMH nOflBöCKH paMH. 
Bo-nepBHX, óamaHCHpHaa nosB ecK a c  hpohojibhhmh h  noneperaaM H  6 a -  
aaacHpaMH, ocHosaHHaa Ha n p ra q r a e  B3anM oneäcTBra oTfleÆbHKX aM op- 
TH3äTopoB, oóecneHKBaromeM rantem re KoneöaHHß a e p e 3  nocTHSteHHe 
npOTHBOnOJtOHHOCTH $0.3 KOJieÓaHHH. BO—BTOpHX, He3aBHCHMEH HOHBeC- 
K a, HCKOTHamaa B03neßcTBHe oTpaateHHax chjiobhx $aKTopoB.

Ohghhm 3$$skthbhoctb neßcTBra óajiaHcapHoñ noHBecKH.
Bo speMH HBHxeHHH 3JieKTpoB03a e ro  KOJtecHHe napa napany c

C06CTB6HHHMH K0JI8óáHHHMSt HCBHTHBaiOT BHHyStHeHHHe KOJieóaHHH, B03- 
öyxjtaeMHe npoxonoM kojigchoh napa nepe3 pemBcoBat cthk. üpn stom 
BHHyroeHHHe KoneöaHra bh3hb3I3tch HByMH HMnymBcaMH: nepBHß, a e -  
nocpescTBeHHo ot npoxoa®eHra naHHoß kojigchoK napa, BTopoß, kek 
OTpastemre cimoBoro B03HeßCTBra o t npyroñ KOJiecHot napa. Ha hx 
aacTOTy BmraeT CKopocTB HBmteHra 3JieKTpoB03a, ero Óa3a -  paccroH- 
HHe Mesmy KOJiecHHMH napaMH h paccTOHHue Mesmy pejEbcoBKMH cthkemh .

BanycKaeMae b CCCP KOHTaKraae maxTHae 3JieKTpoB03H 4KPI, 7KP, 
KIO h KI4 HMeBT Macca, BosjieiicTByraiipre Ha oipm aMoprraaTop non- 
BQCKH paMH, COOTBeTCTBSHHO, 720, 1270, 1974 H 2800 KT. OtHOCH- 
TeJiBHaa s Mctkoctb nojtsecKH, onpe^ejineMan caHHTapHHMH HopMam h
TeXHHHeCKHMH yCJIOBHHMH Ha HpoeKTHpOBaHHe 3JI0KTPOBO3OB, COCTEBJM-
eT ffiH oflHoro 3MopTH3aTopa 7 -IO5 H/m. CjieaoBaTejiBHO, nepnoj co6- 
CTBeHHax KOJieóaHHñ orpaHHaeH jajîana30HOM 0 ,2 0 -0 ,3 9  ceKynj.

Bo3Säymax>mee BosjteÄOTBue pejitcoBHx cthkob, hcxohh k3 npejtejn.- 
HO ÄOnyCTHMOÄ CKOPOCTH HBIDKeHHil 3JI6KTpOB030B OKOJIO 5 Sä/C, 6a3H 
0 ,9 -1 ,8  M h ftmiHH pejiBCOB 8 -12 ,5  M, HMeeT nepaoHH KOTieöaHHä b 
oÓJiacTHX 0 ,18 -0 ,36  h 1 ,6 0 -2 ,5 0  ceKyHj.

CpaBHeHHe npHBeaeHHax nepnoiOB coócTBeHHax h BHHysweHHax 
KOJteöaHEä H0Ka3HBaeT HeB03M0StH0CTB CymeCTBOBaHHH yCTOHHHBOä npo-
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THBOÎIOJIOJKHOûTIÎ $a3 KOJJBÔaHEH EMOpTH3âTOpOB, CBH3&HHHX ÔaJBHCHpOM. 
KpoMe Toro, npE xpaTHocra qacTOT e  coBnaneHHH $a3 xoneôaHEË B03- 
HHKaeT npoqecc BsamiHoro nepexanEBaHna aHeprim wenny aMopTH3aio- 
paMH, npnBo;nflmsä k  ape3MepH0Ë pacxaaxe paMH 3nexTpoB03a. BaiaHCH- 
pH B 3TOM cnyaae BHCTynaïQT b poan ycHJDîTejH xoaeôaHEH.

TaKHM oôpa30M , OTHaMHHecKHt aHajBi3 ôaaaHCEpHxx noffsecoK  y ô e -  
xqaeT  b  to m , h t o  h x  nonoxETejiBH oe neâoTBH e He c a e n y e T  nepeoqeH H - 

BaTB.
He3aBHom,iaH noqBecxa EMeeT HHym xapTHHy qeËCTBEa chjiqbhx $ax- 

TopoB. B xoneôaHHax eë aMopTH3aTopoB oneHB Mana BepoaraocTB noaB- 
jieHHH b cneKTpe B03óyxqaiomHx B03ne8cTBMË rapMOHEnecxax xoneÔaHEË 
c nepnoqoM, paBHHM nepEoqy coóctb6hhhx xoaeÖaHHä, Tax xax xecTXO- 
CTH paM 2 aMOpTH3ETOpOB HeCOH3MepHMH, a MBCCH paMH E XOSOBHX aac- 
Tefi HMeioT oshh nopaqox. IIosïOMy npoxoq xonecHot napa nepe3 cthk 
pejiBca H-: mosgt npEBecTH k pa3BETEio xoneôaHEË a upa orrpeqeaeHEH 
napaMeipoE HesaBHCEMoa noqsecxa HeoóxoqaMo jraiTHBaTB donee onacHoe 
B03qeflcTBHe HepoBHOCTH B0JiHooópa3Horo npo&tna nyi'E. B qenoM, bo3~ 
MOHHOCTE HeSaBECHMOH nOqBeCKH no CHHXeHKB paCKaaEBaHHH SJieKTpOBO- 
3a oneHB Benaxa, ho npa 3tom HeodxoqHMO ocHamesae aMopiH3aTopoB 
nOÄBeCKE 3$$eKTEBHHMH raCETejIHME KOJieÓaHHił C00CTB6HH0Ë naCTOTH.

PaccMOTpHM BTopyro npoóJieMy -  BHÓop T nna khhs THneCKoro a im a p a -
Ta.

PpaHEHH 3Toro BHóopa cyaceHH HeoóxoqaMocTBio nomoneHan 3Hep- 
rna xoaedaHHË noqBeexa. Haadoaee npocrae ycTpoacTBa, peccopa, 
jjiccHnHpyromHe no 20-30 % BocnpEHmaeMoit aHepraa, qonxHH 6htb ot- 
KJIOHeHH, Tax xax H3~3a BHCOXOË XëCTKOCTH He 0TB6Tia¡DT CHHETapHO- 
FErEeHZHeCXEM HOpMSM. AHanOrEHHHM 0Ópa3OM MOJKHO OqeHETB E pe3HHO- 
BHe aMopTE3aTopH. Odnaqaa oboKctbome neMnspspoBaiiEa - pesHHa otho- 
cHTca K MaTepnajiaM c  bhcokem saTyxaHaeM, - ohh H3-3a orpaæraeHHHx 
xoHCTpyxnneä 3nexTpoB03a pa3MepoB MMeioT BHCoaae noxasaTeaa xëcTxo- 
CTE, COE3MepEMHe O XëCTXOCTB» paMH 3JI6KTp0B03a. HH3KHË X03$$HIjÇKGHT
3anoJiHeHEq p a d o n e Ë  qqarpaMMH 0 ,2 6  [ i ]  h  yB em reeH ae x ö c tk o c t h  no 
Mepe E 3H oca h  C T ap eaaa  pe3EHH T axxe  cHaxaxîT e x  3KcnnyaTaqnoHHHe 

CBOECTBa.
SHanHTen&HO Berne xosÆisiqEeHT sarionHeHaa padonet aaarpaMMH 

0,62 y npyxHHHO-$pExqEOHHHX nornontamtEx armapaTOB. OqHaxo E3BecT- 
huë oqKT npHMeHGHEH Taxus annapaTOB He no3BOJiHeT paccMaTpEsaTB 
ex xax 3$$exTHBHoe cpeqcTBO oóecneneHEH qjiaBHoro xoqa anexTpoBO- 
3a. K cynjecTBeHHHM HeqocTaTxaM 3Toro BEqa XEHeTEHecKEx annapaTOB 
cnenyeT OTHecTH cjioxhoctl nonyneHEH pacnëTHoË cnnoBoß xapaxTepa- 
CTEKH, KOTOpaa MOXeT ÓHTB XOCTETHyTa HOCJie WIHTeJEbHOß npupaÖCTKH 
$pHKUEOHHHx KJJEHBeB e  xopnyca. Kax noxa3HBaeT ohht axcrmyaTanEE 
Ha xene3HOflopoxHOM TpancnopTe, s t e m annapaTaM npEcyme HenocTOHH—
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c t b o  p a d o a e il  xapaKTepHCiHKH, a  T ax x e  c k jio h h o c tb  k  sa ju n o n iB a H m  
n p a  pe3KHx y a a p a x  ÍZ1.

IIpKMeHeHHe HHeBMaTHHecraix ra c H T e jie ñ , n a  nepBHS B 3r.® m , 
npeBCTaaim eTCH nepcneKTHBHHM: 3JieKTpoB03H H epejpco ocH anarnTca 
HCTOTOHKaMH c s a T o r o  B 0 3 £ y x a , h to  n e jia e T  b o 3m oshhm , B o-nepB H x, 
upe0Ópa30BHBaTB b  a n n a p a T a x  MeHBmero oÓBGMa óojiBmee KOjnraecTBo 
aH eprK H , bo—b t o p h x  , peK ynepzpoB aT B  o H e p ra a  KOjreóaHHt b  m eE M O - 
M a ra c T p a ib .  OflHaKO h o ó zt b c h  KOMnaKTHOü k o h ctpjtch ee  b c S s e  He 
y j ta e rc f l  (jtaaM eTp cH SH H jpa 2 0 0 -3 0 0  mm) ,  b h co k e  h  ctohmoctb im e B - 
MOECHTIIIHUPOB, CJIO0HO pa3MemaTB nHeBMOKOMMyHHKaBjm 0  OÓCJiySHBaTB 
I X .

E oJiee bhcokhm h aKcmiyaTanHOHHHMH xapaKTepHCTHKaME ofijiajiaBT 
npysH H H O -nm paB jnraecK H e norjram aranne a n n ap a T H . O h h  M o ry r h m b tb  
cmiOBHe xapaKTepHCTHKZ jdoóoíí $opMH h  J i e r s o  oóecneHHBaBT k o 3 $ $ h -  
ny.eHT sanonH einiH  p a ó o a e g  nzarpaM M n, paBHHñ ejp iH B ne. K h x  $030-  
HeCKHM CBOÜCTBaM OTHOCHTCH CHOCOÓHOCTB aBTOMETZHeCKOrO H3MeHeHHH 
H anajiB H oro conpoTH BJieH M  h  s S c t r o c t h ,  h t o  no3BOJiaeT n p n  h o c to h h -  
hom x o j e  nojiynaT B  aneproeMKOCTB a n n a p a i a ,  cooTBSTCTByranyx) KHHeTH- 
q ecK o ñ  a H e p rz z  y n a p a .

Hpz e r o  BHtíope óhxto BH«BHHyTO TpedOBaHze coxpaH em iH  H a z -  
ÓOJUJUOÍI nOflBeMHOÍS C0JEH SMOpT03aTOpOB HOJCBeCKH H , B COOTB8TCTB0H 
c  3Toñ 3 a za n eM , npnHHTa cxeM a ozHOCTopoHHero zefiCTBZH n i j p o r a c H -  
Texw <5e3 BeMn$HpoBaH0H BoccTaHOBjieHzn npyxHHH. T aicaa cxeM a 003-  
BOJiaeT yMeHBiiHTB oóm y» p eaK n jra  b  aM opTH3aTopax n p z  bbhs8H H 0 3J ie -  
K TpoB03a n a  CTHKax 0  KpecTOBHHax, a  Tarase ra p aH T z p y eT  oo3flaH 0e 
KOHCTpyKD00 C pa3rpy3K O H  BHefflHHX JTUOTHeHHfl OT 03dHTOHHOrO 0 a B -  
jieH0H paÓOHefl s h z k o c t z  .

üaJiBHeftmHe $opMH onT0M E3anzz KOHCTpyKQHH o cy iecT B jr& racB  b  
paMKax MOíeOTpoBaHHH nepexoBHHX n p o p e cc o B  m axT H oro n o e 3 s a  
( p z c .  I ) .

B  K anecT B e H aztíoJiee c j i o s h h x  y czo B zfi patíoTH  i i o j b b s c k k  p a c -  
cMaTpEBaxcH nycK  m axTH oro n o e 3 .u a . rzy tíH H a 3anaHH BHÓzpajiacB z c -  
x o b h  0 3  sKcnepHMeHTajiBHHX zaHHHx. K  HHM c jien y eT  OTHecTH x a p a K T e -  
P0CTHK0 MaTH0THOrO nOTOKa BO3ÓySHeH0H 0  0H0yKT0BHOCT0 np0BOflHHX 
B B z ra T e jie ñ , y i ip y r o r o  h  KOMóHHzpoBaHHoro CKOJiBseHZH n p o iie o c a  c q e -  
raeH H H , conpoTHBJieHHH nepezBHseHHB BaroHeTOK, HepOBHocTH pex tB co- 
b h x  n y T e ü . C se jy e T  OTMeTHTB, h t o  KOJieóaHHH t z d h h h h  He t o j e b k o  h j i h  

noflB9CK0 paMH, h o  T a s s e  a s a  n p o p e c c a  cnemieHHK BenynjHx xcu iec  c  
pejtBcaMH h  $ojM0poBaHHH ycHOTH b  óyfepH o-cnenH O M  y c T p o ñ cT B e . Bo 
B cex  yKa3aHHHx cJtyH asx  o h h  c h h b h o  b j i h h b t  Ha T a r y  h  TopMoseHHe 
3JieK TpoB 03a. lio  STofi npHHHHe cnenjieH H e B e^ym ax KOJiec «OHeJuapoBa- 
j i o c b  K as KOJiedaTeJiBHHñ n p o q e c c ,  b u r r a wwut» zaMBBeHHeM K oa^K D H eH - 
Ta cqeiueH H H  h  OKaasaMa t o k s ,  a  xapaK T epzcTH K a M esB aro H e to h h o S  
CBH3H B m u raa sa  b  c e d a  0 b $ t h  h  HHCKpeTHHe HSMeHeHHa sécTK ocTH  b  
MHorocTyneHHaTHx aM opTH aaTopax t h t h .



MoflejiKpoBaHHe npa oniHMa3aiłHH. », 175

Esc. 1« OöoöaseHHHft aaropÉïM perneraa
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3tk s e  oócTOHTeJiBCTBa onpeaeJBUiH HccjieBOBaHHe sa b a n a  mgtojíom 
HCHHCJïeHHH KOHeHHHX pa3HOCTefl, n03B0ÆîEmeM H3jrqaTB $yHKDjm npH 
npepHBHOM H3MeH6HHH apryweHTa u jaonycKaßiueM óojree cBoóojmys noc- 
jiejiOBarejiBHOCTi) pememig.

CüapOTeHíse MOflejmpoBaHHH c MaTeMaizHecKHM aHajiK30M npoueccos 
nycKOB maxTHoro noe3.ua nosBOjrnjio He tojilko onTHMH3BpoBaTB kohct- 
pyKIBHC ÜM0pTH3aT0pa (pHC. 2 ), HO H CfleJiaTB pH£ HHTepeCHHX, C TOH- 
KH 3pe;nia M examuai noe 3R&, HaöjDo^eHHi'i. yCTaHOBJieHO, hto HanóoJiee 
HeóJiaronpHHTHHM $aKTopoM am  ycToflaniBOCTK thth jokomothbe nanaeT- 
CH HecoBepmeHHaa awoparoanaH KaK noaBecKH paim , tek h öyfepHO- 
caenHoro annapaTa. Bseaem ie rasporacHTejm  b nojiBecKy no3BOJweT 
yBBJIHHHTB CKOpOCTB n 0e 3.ua npH nycKe Ha 5-10 % sa CHëT HOpMaJIH- 
3amni juraamhrh npouecca cn;eiuieHHH. IIo stoö npwHHHe o£HocTopoHHee 
aeiicTBHe rKjjporacHTeJiH Öes fleMra&HpoBaHHH BOCCTaHOBJreHHH npyKHHH 
HBJineTCH HaKÓOJiee 8$$6KTMBHHM. ItoHHëM 3$$eKTHBH0CTB CHKKaeTCfl 
npK nepexo;ie Ha nm poracH TeJiH  jtByxcTopoHHero HeäcTBiM h emë óojiee 
nąaaeT npn rajiporacHTejiíEc oípocTopoHHero jeńcTBHH, BKJDOHajomaxca
npH B0CCTaHC3JieRHH npyKHHH.

B H a c T O H n je e  B peM H  H a  m a x T a x  CGCP okojio £Byx m u a K c m y a T H -  

p y e t c H  ó o j t e e  3 0 0  H eT H p H aO T aT H T O H H H X  kohtekthhx 3JI9ktpobo303 c

? a c ,  2 . HpyxKHHhfí! & ;op íH 3aiop  nojsecKH  paua 3JieKTposo3a K14 c rn jp o ra o n -  
•13JIÄKH OÄHOCTOpOHHerO jeäCTBHa
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He3aBKc.HM0Ë noÆBecKOfi, ooHaajeHHoI spyacaHHHMH a M o p T H sa îo p aœ  c  

rHflporacHTe.iHMH oflHOCTopoHHero aetCTBHa .  P asp acJo T an a  MOjsjje>Has 
opraHHsajjjîH noflBecKH panu 4 , 7 z IO-tohhhx 9JieKTpoB030B. B esyr- 
c a  u  c CTieiçoBâHH h  n o  onTHMH3ax{0E ciy$epHO~cuenHoro a im a p a T a .

JIHTEPAiyPA

[lj IIonoB M.H. s KHHeTK^ecKHe annapaTH ropHoipaHonopTHKZ ssaaHH. B k h .  
ElaxîHHîi h KapBepKHfl Tpanenops. iiocKBa, Hespa, 1981, Ban. 7, 
o. 109-114.

[2] BaroHH. IToji; pafl. m>o$. JI.A, Ittaaypa. M.j TpaacnopT, 1965, 0 . 275- 
-276.

M O D E L O W A N I E  P O D C Z A S  O P T Y M A L I Z A C J I  Z A W I E S Z E N I A  
R A M Y  E L E K T R O W O Z Ó W  K O P A L N I A N Y C H

S t r e s z c z e n i e

R o z p a t r z o n o  z a s t o s o w a n i e  m o d e l o w a n i a  m a t e m a t y c z n e g o  p o d c z a s  p r o j e k t o 
w a n i a  i o b l i c z a n i a  e l e k t r o w o z ó w  k o p a l n i a n y c h .  W s k a z a n o  n a  j e g o  m i e j s c e  w  
c a ł o k s z t a ł c i e  z a d a ń  o p t y m a l i z a c y j n y c h  o b c i ą ż o n e g o  d y n a m i c z n i e  z e s p o ł u  z a 
w i e s z e n i a  r a m y .

U z a s a d n i o n y m ,  n a j b a r d z i e j  e f e k t y w n y m  s p o s o b e m  r o z w i ą z a n i a  k o n s t r u k c y j 
n e g o  j e s t  n i e z a l e ż n e  z a w i e s z e n i e  z a m o r t y z a t o r a m i  s p r ę ż o n y m i  i t ł u m i k a m i  
h y d r a u l i c z n y m i  j e d n o s t r o n n e g o  d z i a ł a n i a .

P r z e d s t a w i o n o  s k a l ę  p r o b l e m ó w  p o d c z a s  m o d e l o w a n i a  o r a z  u o g ó l n i o n y  a l g o 
r y t m  r o z w i ą z a n i a .  J a k o  m e t o d ę  b a d a w c z ą  z a s t o s o w a n o  m e t o d ę  r a c h u n k u  r ó ż n i c  
s k o ń c z o n y c h .

P r z e d s t a w i o n o  rozwią z a n i e ,  t e c h n i c z n e ,  b a z u j ą c e  n a  w y n i k a c h  o p t y m a l i z a 
c j i  k o n s t r u k c j i  z z a s t o s o w a n i e m  m o d e l o w a n i a ,  w d r o ż o n e  d l a  c z t e r n a s t o t o n o 
w y c h  e l e k t r o w o z ó w  s i e c i o w y c h .  O d  o k o ł o  2 l a t  p o n a d  300 s z t u k  t a k i c h  e l e k 
t r o w o z ó w  e k s p l o a t o w a n y c h  j e s t  w  k o p a l n i a c h  Z S R R .

S I M U L A T I O N  D U R I N G  O P T I M I Z A T I O N  O F  F R A M E  M O U N T I N G  
I N  M I N I N G  E L E C T R I C  L O C O M O T I V E S

S u m m a r y
U s i n g  m a t h e m a t i c a l  m o d e l l i n g  f o r  d e s i g n  a n d  c a l c u l a t i o n  of m i n i n g  e l e c 

t r i c  l o c o m o t i v e s  w a s  c o n s i d e r e d .  Its r o l e  in t h e  w h o l e  o f  o p t i m i z a t i o n  
t a s k s  r e l a t i v e  to d y n a m i c a l l y  l o a d e d  f r a m e  m o u n t i n g  u n i t  w a s  sho w n .
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Independent suspension with spring shock absorbers and unilateral-action 
hydraulic dampers is the reasonable, most efficient constructional solution.

Range of problems during simulation and a generalized algorithm of solu
tion were presented. Finite^-dif ference method was used as the research 
technique.

Technical.solution based on the results of the construction optimization 
using the simulation, and implemented in 14-ton electric locomotives, was 
demonstrated. Since about 2 years, more than 300 pieces of such electric 
locomotives are operated at mines in the USSR.


