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SyreHHym CBHTOHbCKH 

T axeyn EAHAQ
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rZH B H lte, IIHP

AHHAMHHECKAH MOAEJIb yrOJILHOTO KOMEAiłHA

Peąioue. B Hacxoanea padoxe npexcxaBJieH ueiox MoxexHpoBaHHH KHHeua- 
THaecKoft ueiiH cxeuu npHBOxa opraHa CHenJieHHX yroabHoro KouOaftHa KBB-6, 
ipKSBaecKas. MOAezb npaaaTa b BH^e ahckpsthoB chctsuh c yneiou axeicipo- 
itarHHTMoro coeahbshkh, AHCKpeXHsaiiHH OHCieuii BimoXHeHo HS óCHOBaHHH 
KOHCipyKUHOHHoił AOKyueHTaujiH, Hcno4B3ya ueiOA BHJibCoaa.

B p e 3 y 4 b i a i e  npo B ex eH H o ro  aH axH 3a aacTO TH , p a3 p a fio x aH a  3 jie K x p o * e x a -  
H H iecK a a  H o x e x b , K o x o p a a  ctshobht ocHOBaHHe x x x  HHCJieHHoro aHaJiH3a a h -  
HaMHaecKHX n p o p e c c o B , npoH C xoA aąnx bo B p ex a  sK cn x y ax a ip iH .

1 .  BBEAEHHE

Oa h o B a a  BaxHettMHX sa jiaH  coB peu eH H o ro  npoeK TH poBaH aa mbqihh H B xaeicA  
odecneaeHHS hx bucokoK sKcnxyaTaioiOHHoA HaAexHocxa. 3xa HaaBxHocTb BHpaxaex- 
ca. aane Bcero xsoua CBoBóiBaiMU
-  coxpaH eHHe eKcnxyaxainioHHoa HaxexHocxa namaH b saxaHHOM Aaana30He asueHaH- 

bocth bo Bpeua eg padom b onpexexeHHux ycxoBHax,
-  nparoAHOCTL uam aaa k xoarocpoRH ofl sK cn zy aia ip iK .

OohoboS xeaoTB H a, HanpaBxeHHHX Ha oOecneaeHHe sKcmiyaTauHOHHoit HaAexHocxa 
uamHH « B Jia e ic a  BcecxopoHHee SHaHHe o AHHaMHqecKHX np o Q eccax t BosHHRanoiHx b eg 
OTxeabHHx y a x a x  bo BpeitH aK cnxyaxanjiH . HcnmaHHe sthx npoijecooB moxho n p o B ec- 
TH OHUXHHM HyleM Ha AeaCTBHTeXbHOM OdbBKTe HAH xe  MOXeXbHhM nyTeM Ha (J>H3HHeC — 
koB MoxexH. SHaHHe npoH3xoxxeHHH 3IHX npopeccoB  bo Bpexa 3KonJiyaTaiiHH xaiHHH
x a 6 l  BOSMOXHOCTb OHIHMajIbHorO, O TOHKH 3pSHHH 3KCHAyaTaiiHOHHoB HaAeXHOCXH, 
Bhldopa KOHCTpyKiptOHHHX H SKCIIXyaXaHlIOHHHX CBOaCTB COOTBelCXByBHHX y3XOB Ma— 
UHHLI.

OdecneaeHHe cooiBexciBeHHO BHCOKoa SKcnAyaxaHHOHHoB HaxexHocxn jtoxdaBHa 
x ped y ex  npoBexeHHX ray d o ico ro  xeopeiHRecKoro aH ajiasa  AHHaxHHecKHX n p o 6 x en , bbi- 
cTynamnHX b n p o u ecce  pa3padoiK H  KaMeHHoro y r a a ,  a  x axxe  npoBepKH Ha abBcibk- 
rexBHOB o d b e x x e .

_______ 1986
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B TaopeTHnecKOM aHana3e BHCiynaei HeodxoAHMOcib npaHHTHH $H3HRecKoro mo- 
AeAH b KoiopoM oSm h o  HCKABRaeToa pHA aeHee BaxcHnx BiopocieneHHtDC oboSctb 
odieKia.

TaKHM o6pa3ou npaHHiaH uoxexB hbahbtch KoiinpouacoM ueafly no bo3moxhocth 
AefloTBHTeABHbm onHcaHHeM nponecooB, npoacxoAJmax b xefioTBHiexbHoft cacTeiie, 
a TpyflHocTaM MaieMaTHRecKoro anajiH3a. OcHOBHHe ynponeHHH KacaJOTca Hacxa 
cieneHH cbo6oxu, 3aBHCnxocTH BHCTynaioąHX o m  ot nepeMeąeHaB, zapaiciepa cha 
oonpoTHBAeHHH h xPyra* HecoxpaHHHX om, a TaKace cnocoda ĄePicTBss Harpy3KH. 
H3 3Thx B3rxaxoB HeH3xepHxoBaxHo8 3axaRefi eoTŁ pa3pado*Ka AHHaMaaecKoa uo- 
Aexa npaBOAHoft OHOieMbi yroABHoro KOMdaBHa h onpeAeAeHae raaBHbuc hctorhhkob, 
reHepHpyxa(HX KOAedaHas.

yRHT H B a a  OReHb CAOXHH0 KOHCTpyKnHOHHH0 BHA npHBOAHO0 OHOTeMhl KOlldaiłHa, 
pameHO npHHHTb $ H 3HHeCKyJ0 MOAe A b  B BHAO A H CKpeTHOS OHCTeMH B O 0@AHH€HKH o 
saeKipoABHraieaeM,

2. OIIHCAHłlE .HEilCTBHTEJIbHOrO OEbEKTA

yroABHHft KOMda0H KBE-6 (pnc. 1) HBHfleTGH MeAK03aXBaTHbM ABynjieHHHM 
OHHCTHHM XOMda0HOM dOAbfflOB MOUHOCTH. IIpHMeHHeTOH AAH AByHanpaBAeHHoB de3- 
BneMORHOfl pa3padoTKH h norpy3KH KaiaeHHoro yrxa.

OCHOBHHMH y3AailH KOMdaBHa HBJIHeTCH: OTdoftHaa roAOBKa Cl) , BAeKTpoABHra- 
TeAb (2) , rHflpaBAHReoKHa thran (3) h KOMda0HOBHe cara (4).

OldoaHaH roAOBKa COOTOHT Ha HenOABimmoa HaOTH H nOABHKHOrO THApaBAHHeC- 
kh yoiaHaBAHBaeMoro Mena. KoMdafiH Moscei BeoiH BupadoiKy JiaBa bhcotoS ot 
2,8 ao 3,7 [m] o npoAOJibHHM HaMOHOM ao 25 [°] h nonepeRHHM HaooHoB ao 
12 H .  CpeAHHH npon3BoAHTeABHocTb npH CKopociH noABHraHHH 4 [m/k hh.] , 3a- 
XBaie 3adoaHoro oprana 0,63 [m] h BtiooTe AaBH 3,5 [m] cooiaBAHei okoao 11,5 
[t/mhh] o IIpHBOA KOMdaKHa ocyneciBAHeicH o noMomy AByx sneKTpoABaraieAea 
MoąHOOTb» Ng = 250 [KBl] KaxAn8.
Odąaa AJiHHa K0M6aaHa npH ropH3 0HiajibHOM pa3ueqeHHH AByx nsiê ett cooiaBAHei 
12,4 [m] , odnaB Beo (xacca) KOMdaftHa cooiaBAHei okoao 35,5 [t] . KaHSMaTa— 
neoKaa oxeMa npHB o Aa oidoBKoro opraHa npeAdaBAeHa Ha pac. 2, KaHewaTHHec- 
Ky» nenb rAaBHoro npaBOAa ooeAHHaeT oAeKTpoABaraieAb o padoram y3AOM aepe3 
cacieMy 3ydaaToa nepeAaaa o HenoABHXHHMa ochmh. 3ydaaTbie KOAeca hbahiotch 
naAHHApaRecKHMH a KOHyoHHMa o npHMHMa 3ydbHMa. IIpaBoahh© bhah MOHTHpysoicH 
b mapano noAmnnHHKax, BeAHRHHa nepeAaioaHoro oTHoneHaa Ha cooTBeTCTByK>max 
cryneHHX nepeAaaa - "i" BeAHHHHa yrxoBo3 CKopocia BpaąaionHXOH 3AexeHT0B 
npaBOAa - "wn" a TaKxe BeAHHHHa aacToTti abhxohhh bthx BAeueHToB - ”fn" yxa-
aanu b TadAHIje 1, B 3TO0 TadAHi;e yKa3aHH TaKSte BeAHHHHH tjaCTOTH B03HHKaB-
iahs H3 3anenAeHHH 3ydbeB cobmootho padoTa»max nap aydnaTmc koaSo - "f
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ïa Ô JiH q a  1

ie
h/h

IE 3jie- 
ueHxa no 
nepx. 2

IlepeflaioHHoe
oiHomeHae

"1"

yrnoBaa
CKopocib

W n [l/c]

HacToTa
ÆBHXeHHÂ

f„ [ H d

Hacxoxa
3a3y6naBaHaa

fz [Hz]

1 2 12_3 - 0.4722 102,62 16,34 f2_j » 277,70

2 3 i3_7 - 0.5172 48,46 7,71 f4-17 “ 2 5 4 '5°
3 7 i7_g = 0,6176 25,07 3,99 f6-7 ■ 1 1 5 -7C
4 9 i9-10 * 1 *° 15,48 2,46 f0_g = 83.80

5 10 i10-12 * °'6087 15,48 2,46 fg- 1 0  ■ 8 3 ’80
6 12 412-13 - °'8214 9,42 1,5 f11-12 ■ 3 4 -5°
7 13 413-15 = °'5385 7,74 1,23 f12-13 ■ 3 4 ’5°
8 15 - 4,17 0,66 f14-15 - 1 7 -20

3 .  ÍH3HHECKAH MOflEJIb TJIABHOrO IIPHBOM  KOMEAÜHA

KHHeMaTHqecKaa irenb rjiaBHoro npaBofla yroJibHoro KOMÖaöHa HBJiHexca cjioxhoS 
aexaHaaecKoft cxeMoâ o h o c x o h h h h m pa3JioxeHHen uaccti (BajiKa),c aëiKoft eë k o h - 
ueHipaiflieä b BHfle a h c k o b (3y6naxbie Konëca, ciienjieHKa). B c b h s h o ien, h x o 
Boe BJieiieHiH rnaBHoro npaBofla BuncjinaioT BpaąaieabHoe flBaxeHae, a b npaBofle 
rnieei npeBocxoflOTBO iojibko HeKoiopuü b h a KoneCamift 3flexepMHHOBaHHoit naciom 
raaBHhiM o6pa30M c k ohxjb hx pap ob h h h h x  Maco, (jmsanecKaa Moflenb npaasia b flacKpex- 
HOM BHfle (pHC. 3).
B nepBOM npaÖJiHaceHHH n p a H H ia  M o flean  c  17  (ceM L H aflH aib io ) cxeneH fiM H  c b o Ö o a h ,  

c o c x o a n n ä  H3 CKOHUpHIpapoBaHHHX u a c c  C HHepXHUMH MOUeHiaMH " 3 ^ ’ tC o e flH H eH - 

HMX HeBecoM boiH sn eM eH iaM H , oSnaflaM ąH M a K 03$$H H H eH ioM  n o f l a i n a B o c i a  " i ^ ” h  

K0 B $ $ H a n e H i0 M 3axyxaH H H  y c n o K o e H a e  K ojieÖ aH H ä " C ^ " .

MHCJieHHue BexHUHHu n a p a u e x p o B  $ H 3 H ae c K o a  M oflena 3 ^  Ki t  C A o n p e f le n e H o  

a H a n a ia n e c K H  H a ocHOBaHHH x e x H a n e c K o ä  floK yM eH T artaa  KOMÖaßHa c  ¡ynëxoM  3 a B H - 

CHM ocxefl yK a3aH H bix b  n a x e p a x y p e  [ l ]  ,  \z ]  ,  QjJ .

,HHCKpexH3anHH BajiKOB H a x o f la m a x e «  Mescfly cKOHiieHTpHpoBaHHHMH M a c c a u H , o c y -  

lĘecTBJiGKO n y x ë u  peflyKUHH H H epiH H X  MoueHTOB M a c e n  BanKOB k c o o T B e ic iB y x u H M  

jHCKaM n o  M ex o fly  B a x b c o H a  Ql] .

K o3$¡jp im neH ibi n oA ax jiH B ocxH  “ Ki “ $H 3H H ecK oił M oflean  n p e f lc ia B f lH B i n o f l a i n a -  

B o c i b  H a CKpyHKBaHHe B anK O B , coeflH H eH H ü h  3 y 6 n a m x  3 a H 9 n n e H H a . npuH H X o x a x -  

x e ,  h x o  f l a c c a n a u a f l  3 H e p r a n  KoneÖaHHH HM eex b h c k o ih h ö  x a p a x x e p ,  a  b CHCieM e 

He B H C iy ca io x  H eJiH H eftH ociH  $ H 3 H n e c K o ro  x a n a ,  a  io a b k o  r e o M e x p a n e c K a e ,  K o io p n e  

b p a cc M ax p H B a eM o ä  M Oflena n e  y n a iH B a io ic H .

H a  ocHOBaHHH jiaxepaiypH Ql] , [4 ] , [5]  $H3anecKaa MOflenb npHBOflHoro f l s a r a -

xejiH npaHHia KaK cxeMa c  o a h o S cxeneHb» cBoßoflH, napaMeipn Koxopoä onpeflene-
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BH HHepTHHM MOUSHTOU pOTopa " 3 ^  ynpyTMI OJieKTpOUarHHTHÜU OOeflHHeHHeU K ^ H  
K03$$HDJäeHT0M JBCCananHH "C^" .

3 tb  n ap aM eip a  npaB«jëHHHe Ha B a j jB a ra ie jw i  npa  saKJiajuBaHHK p aB eH cisa  kx- 
HeTHBeCKOa, nOI8HHHajlbHOfi H AHOCnaiíHOHKOa QH@pmH AeäCIBHTejIbHOÖ CHCTeMH H 
M ojexH.

TaÖJiana 3

ü sxexeHTa 
no p a o .  3 o i  [ k g .2]

3
f■H
J*

ci [ f 2 ¿

1 1425,0 X 10-2 0,20 X 105 0,236 X 103

2 7,29X 10 _2 0,159 X107 0,113 X102

3 56,31x 10“2 0,110 X 108 0,415 X 102

4 10,84 X 10 ~2 0,114 X 109 0,152 X 103

5 9,59 X 10“2 0,790 X 108 0,989 X 102

6 3,31X 10_2 0,334 X 108 0,447X 102

7 8 ,8 6  X 10“ 2 0,394 X 108 0,481X 102

8 6,47 X 10“2 0,944X 108 0,935X 102

9 8,52 X lo-2 0,561X109 0,226 X 103

10 9,38 X 10-2 0,246 X 1010 0,350 X 103

11 1,33 X 10_2 0,132 X 1010 0,131X 103

12 1,46X 10“2 0,129 X1010 0,100 X 103

13 2,27 X 10“2 0,614 X lo10 0,246 X 103

14 0,46X 10“2 0,459 X 1010 0,140 X 103

15 1,14X 10"2 0,765 X1010 0,166 X103

16 292,7 X 10-2 0,113 X 10U 0,378X103

17 2,60 X 10-2 0,191X108 0,216 X 103

BmHCJieHHHe bqjihhhhh q acaoB üe n ap au e ip o B  M o je jia , npHBej e hhuö Ha Ban jbh -  
r a l e j a  yxa3aHH b TaÖJiHue 2 .

4 .  MATEMATHHECKAH MO^EJIb

Ha ocHOBaHHH npKHBToö $H3HBecKoft u o je jiH , c o c T a B je a a  M aTeuaTH iecKaa M oje«,
kotopaa  HBjHaTOB CHCTeMoö flHjhtiepeHujtajbHoro ypaBHeHaa jBaxeHHH. 3 ih  ypaBHe-
HHB o o c ia B je n u  npa  nonoma ypaBH6HHü JIa rp aH rea  (L a g ra n g e * a )  B io p o ro  p o ja  k

3anacaH 0 a x  b B a je  u a ip a q u ]
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A q  + Bq + Cq » Mp (t )

H acT oiy  coCcTBeHHUx KOJieÓawHÍt paccMatpHBaeMOtt MoxeJiH onp«A«JjeHO a i  y p a s -  
HenHH cboCoahhx He,ne»ín<J>epHpyeMHx KoaeOaHHfl. Mx onpe^exeHO uh$pobhm u e io íoM  
H cnoxbjyH n p o rp a ü x y  .HITA (DRCA) Ha ajieKTpoBbiHHCXHTeabHoü MamaHe (EMC) 

ODRA 1305.

HHCxeHHue bbjihhhhh qacT oTu coflciBeHHbix KoxeCaHHü h cooTBSTCTByiaqBe bm 
yroxbHHe CKopooTH yKaaaHH b TaCxaqe 3 .

BumeyicasaKHaH moabab cxeiáu npHBo^a 6axa la icx e  oCHOBaHEeu xxa onpe^eJieHHa 
KOMIUeKCHOÍi (fyHKÜJtH AHHaMHqeCKOií nOAaTJHBOCTH, KOIopyn MOMO npHHHMaTb B K a- 
qecxBe x a p a x T e p a c th k b  rxaB H oro npaB oaa KouOafíHa.

3 i y  $yHKHHD o n p e ^ e x e a o ,  a c n o J ib s y D  Me t o a  rp a $ O B  [6 ] ,  [ ? ]  ,  a  b h o m « p h h x  b h -  

qHcxeHHUx H c n o jíb a o B a H a  cHCTeua flP rA  ( d r g a ) [ 8 ]  K o i o p a s  H B x a e io a  o n p o r p a M a -  

p O B aH ae u  u e T o f la  ra fip a A O B u x  rpa<$OB b B H Ípam ioH H H X  HcnuTaHHHX c j io x h h x  M exana- 
qeoKHX O H O Teu. Ha ocHoBaHXB b t h x  B u q ac jieH B tt o n p e A e a e H o  a Ó c o x w rH u e  B eA a q aH h  

$yHKUHH AHHauHqecKOÍ! q o a h t x h b o c t h  Y »  ' f  ( f  ) r a a B H o r o  n paB O A a KOMCaSHa 

KBB-6 a a h  m o a b a h  C«3 A *H n$epH poB aH H H  h  c  fleM n O ep ap o B aH aeM .

AHajiHSHpya qacTosy nepBux rapMOHanecKHX, BoaHHKaionHX o í  BpaqaieAbHoro 
ABHxeHHH H sanenjieHHH (cpaB . TaCxaija l )  3X6M6HTob rxaBHoro npaBOAa moxho 
KOHCTaiHpoBaTb, « o  peijajomee SHaqemie Ha AHHaMaqecKHe nap an e ip u  fiy^yT HMeTb 
bbah K0*e6aHHtt qaoToiofl b npeAexax 0 - 2 7 7  [H zJ .

Tafixapa 3

n f „  [hJ " [üa
1 5,52 34,55

2 100,05 628,32

3 1 299,35 8 164,08

4 6 003,89 37 723,60

5 7 492,35 47 075,82

6 8 183,10 51 415,93

7 8 928,88 56 101,80

8 10 476,24 65 824,15

9 11 089,60 69 678,01

10 11 751,91 73 939,43

11 20 910,99 131 387,62

12 40 171,97 252 407,92

13 46 856.85 294 410,20

14 76 615,76 487 674,19

15 142 790,60 897 179,78

16 170 762,73 1 072 933,80

17 294 638,53 1 851 268,40
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B otom npeflejie BHciynaioi Ase n a c i o m  co6ciBeHHnx Kojie6aHHg 5 ,5 2  [hz] h 
1 0 0 ,0 5  [hz] .  Ha aHaJiH3a pacneTHbcc BeAHHHH $yHKcjiH AHHaMHnecKoft noiaTauBo- 
cth caeAyei, hto b BuraeyKa3aHH0M npe^ejie nacToi AocinraeicH Ase naKcnuajib- 
hhb BeAH^HHhi RjiK 5 [hz] h 100 [hz] . C pezibD onehkh bjihhhhh Ae**n<J>epHpoBa- 
H M  - "C" Ha MaKCHUajIbHyB BeJIHHHHy (pyHKIiHH AHHaMHHeCK0 8 HOAaTAHBOCTH, BBB- 
A®ho iaK HaahiBaeuoe "hhcjio ^peBhfflIeHH«,, - "B",

rA e :

Y -  BeJIHHHHa AHHaMHHeOKOfl IIOAaTJIHB00TH AJI* AOMHHaHTHoS HaCTOTH,
Y t  -  BeAHHHHa OTalHHeCKO0 nOAalflHBOCTH.

B TafiAHue 4  yKa3aHH n a c j a  nepeBhnneHHh "6 "  ajih Tpex A°»*HHHpyK>mHX naoTon

Ta6«Hi» 4

f  [Ha] 5 ,0 100 1300

s 2 ,6 2 0 ,4 2 0 ,0 0 1 6

Ha oCHOBaHHH aHajiH3a HouepHbDC BbnzczeH zii moa^ah rxaB H oro npHBOAa c 17 
oieneHŁB cboBoah,  onpeAexeHO, hto aomhhhpyioinee 3HaneHHe b cbh3h o AHHaMH- 
necKHUH n p o iteccau H , nponcxoA«mnMH b c n c t e u e ,  HMeioT Ase nepBue n a c i o m  cbo- 
BOAHhCC KOAeBaHHft.
nosTOMy AaJibHeSniHfl anajiHS AHHannHecKHX abashhH, nponcxoA«mHx b rxaBHim npi- 
boab Kon6aiłHa KBB-6, m o ih B npoBecTH Ha $H3HHecicoft MOAexa c AByjui cieneM M  
CBOCOAH.
3 io t  aHaziKS rxaBHHU o5pa3on  B u e s i  nejib onpeAeJieHHH MaKCHuajibHHX HarpysoK 
y n p y rn x  gjicmchtob b HeonpeAeJieHHUx qoctohhhhx ycaoBHHx paO oiH  npHBoahoS 
CHOTeMbl. fijla STOfi peJIH Heo6XOAHHO 6hUI0 COCTaBHTb HOAeAb, KOTOpaa OXBaiBlBa- 
JiaSu 9A6KTpHH6CKH6 H M6XaHHH6CKH6 IiapaM elpH . TaKOfi MOAeAeił S B M e T C B  OJieKTpo 
MexaHHHecKaH moabab aaeKTpoABHraTejŁa, npeAJioieHHBta b [9] .

06oCneHHBOIH CHJiaMH B DTOft UOABJIH HBJUUOTCfl HanpflJC9HH6 HETaJOBiee CTaTOp H 
MOneHT Harpy3KH aJieKTpoABHraieaH.

UHOCHnaitHH oHepruH paBKa noiepaa, B03HHxa»HHX Ha conpoiHBaeHHH AeScTtyB- 
m m  SJieKTpOOCuOTOK 3ABKTpOABHraTeAH, a TaKZe B03M0XHHX nOTep H3 BHyTpeHHSro 
TpeHHH.

npHHHTaa AJia AajibHeflmero paocMotpeHHH 9aeicTpoiiexaHH>iecKaH noAexb raasHori 
npHBOAa yroA bH oro  KOkOagHa npeACTasaeHa Ha p a c .  4 .
Maooa (1) HBJiaeTCH HHepiHUM iioifenTOM aaeK TpoA BH raTeaa, KOTopuił n a T a e ic a  
tpexiJ)a3HHM HanpHxeHHeu. U a cc a  (2) hbah@ tch npHBeABHHHft Ha Bazi saeKipoABHra- 
T6AH HHepTHblfl MOMeHT KHHeuaTHHeCKOii 0,6nz rAaBHOTO npHBOAa KOllOaiiHa.
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IloAaTJiHBOcTfe "K M H B A H eTca npH B eA eH H aa n o A a T A H B o c ib  K H H euaiH H ecK ott n e n a  

rJ ia B H o ro  npH B O A a.
npHHHM aa 3 a  h c x o a h h 8  nyHKT u a T eu a T H n e cK y so  m oaeJiB  o a h o k a c t o h h o t o  a a e K T p o -  

A B H raT eJia  [9]  ,  n o a y n eH O  u a T e u a T H n e cK y io  H O A eJib , cooT B eT ciB y iom yio  HHAyKimoHHO- 

My AByKJieTOHHOMy saeK T p o A B H raT eJiio  h  p a O o n e S  ManiHHH•

u b  = Rs  '  + ( L ^ a  + I  M) H F  * i 8 + § M 3 T i r  + § M 3 t i p  +

ł 5tó0 K  + I M)lI + I Mir + I Mi3  '

0  ’  Rr i r  + I  M 3 t  i I  + ( l* r  + MA + I  M) 3 7  ł r  * I  (m+Ma  ) TT *p +

+ 3 (<Jo  "  S  H T 0  [ I  M iI  + (L<5r  + MA + I  M ) i i  + ( 5  M * MA ) i J J *

0 * v £  + i M ar *1 + (i M + ma } ar + (L*P + ma + | M > lt *1 *

d f i ,♦ i (“ o - ~ 3 7 ) Mig + ( 5  M + MA )lJ + (L^p + Ma  + 2  M)ipji

31 “ T  ♦ Cl?l * C2 ^ r ^ ) + k(̂ r ^ 2 ) - i l P M K (li + ii ) -dt

-  i 9 ^Yr  -  ty] '

02 ^  ♦ C2(ł2 - f  j) ♦ k(f2  - - M r (t).

W :
M - HHAyKTHBHOCTb paccenHHH oSu o t o k  (pa3 c i a i o p a ,

8
M - raaBHaa HHAyKTHBHOCTb oCm o t o k  <pa3 ciaiopa,
M a  - HHAyKTHBHOCTb paCCeHHHH oGnaS ĄXJ1 o6 oHX KJieTOK pOTOpa AAH OAHO0 

$a3n,
Ltf - HHAyKTHBHOCTb paCCeHHHH nyCKOBOft KAeTKH OAHO0 (J)a3hl,
L'̂  - HHAyKTHBHOCTb paCCeHHHH pa6 0 HHX KA6TOK 0AH 0 8 (Jja3H,
11 - MaKCHHaJiŁHas- BejiHHHHa ocTaT ohhoao HanpjaeHHH,
■

3  - HH6pTHH0 M 0U6 HT pOTOpa 3A. ABHraTeAH,
32 - npHBeAeHHna HHepTHtia uoiieHT KHHeuaTHnecKoS uenn rAaBHoro npHBOAa,
k - npHBeAeHHaa noAarah b o c tb KHHenaTHnecKO0 ubiih rxaBHoro hPh b o a b,

-  K03$Xj)HHHeHT ABHIHpepHpOBaHHH ABHraTeAH,
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C2 -  K03<JxJ)HUneHT AeMn$epHpoBaHHH KHHeuaTHnecKoö n e n n  npHBOAa,
M r (t) - npHBeAeHHHä uouesT Harpy3KH 3aßoäHoro opraHa,

9ia MOAeAŁ, npeAycMaTpHBaionaH xpoue Toro HBxeHHH, nponcxoAHmHe b nponeo- 
c e  pa3pa6oiKH xaMeHHoro yrma, Öy^eT h b a h tb c ä  ochoboH a a h  aHaAH3a KOAHnec- 
tB a  AHHaMHnecxHX npoAeccoB npoHCxoAHUHX b xoAe sKcnAyaiaifliH yroAbHoro kom- 
ÖaftHa KBE-6.
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Rys. 2. Schemat kinematyczny napędu organu urabiajęcego kombajnu KWB-6
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Puc. 3. $H3HqecKas MO«ejiŁ npHBo^a oTfioftHoro opraHa K o u d a iłH a  KBE-6 
Rys. 3. Model fizyczny napędu organu urabiającego kombajnu KWB-6
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MjEt)

Phc. 4. SaaKTpoueicaHnHecKaH MOAejiB npHBona o if io f iH o ro  o p r a n a  KOMbaiłHa KBE-6 
Rys. 4. Model elektromechaniczny napędu organu urabiajęcego kombajnu KW8-6



jHHauHqecKaa uoflejib yrojibHoro KouOataa 183

MODEL DYNAMICZNY KOMBAJNU WĘGLOWEGO

S t r e s z c z e n i e
W pracy przedstawiono sposób Modelowania łańcucha kinematycznego napę

du organu urablajęcego kombajnu węglowego KWB-6. Model fizyczny przyjęto 
w pierwszym przybliżeniu jako układ dyskretny o 17 stopniach swobody. Dy- 
skretyzacjl układu dokonano na podstawie dokumentacji konatrukcyjnej wy
korzystuj ęe metodę Wilsona. W wyniku przeprowadzonej analizy częstotliwo
ściowej dla tak przyjętego modelu wyznaczono częstości drgań własnych 
oraz zespolonę funkcję podatności dynamicznej. Przeprowadzona analiza czę
stotliwościowa była podstawę do opracowania modelu elektromechanicznego 
napędu kombajnu. Tak przyjęty model stanowić będzie podstawę do analizy 
ilościowej procesów dynamicznych zachodzęcych w trakcie eksploatacji kom
bajnu węglowego KWB-6. Analiza ta stanowić będzie źródło wiedzy o proce
sach dynamicznych zachodzęcych w elementach napędu kombajnu w czasie eks
ploatacji, która jest podstawę działań majęcych na celu zapewnienie wyso
kiej niezawodności eksploatacyjnej kombajnu.

DYNAMIC MODEL OF A COAL COMBINE 

S u m m a r y

The paper presents e way of modelling a chain of kinematic drive of mi
ning organ of the coel-combine of the type KWB-6. The adopted physical mo
del is assumed to be a discrete system of 17 degrees of freedom. Discre
tization of the system was done on the basis of constructional documenta
tion with the help of Wilson s method. As the result of the carried out 
analysis of frequency for the adopted model, the frequency of free vibra
tion and the function of dynamic susceptibility was determined. The car
ried out analysis of frequency was the basis for working out electromagne
tic drive of the combine. Such a model is the basis for quantitative ana
lysis of dynamic processes occuring during the operation of the coal com
bine of the type KWB-6. That analysis is the source of the knowledge of 
dynamic processes occuring in elements of the drive of the combine during 
operation, which is the basis for improving reliability of the combine.


