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A p K a n a y m  M3HJKHK 

SyreHuyin CBHTOHCKH

CHXe3CKHił ÜOJIHTexHHMeCKKä HHCTHiyT 
TjIHBHIie, IIEP

JMHAJMHHECKHii AHA JM 3 B03J,Ej!CTBHii B IU1AHETAPHOM HEPĘUHE 
C HEJMHE2H0M XAPAKTEPHC IHKOił 3YEHAT0r0 3AUEIIJIEHHH

Pe3SMe. B HaoioHneii paSoTe npeACiaBneH MeioA MoAennpoBaHaa nxaHe- 
lapHofl nepeAaHH ronoBKH yroxBHoro KOMÖaäHa. IIphhhto AHCKpeiHy» $ k 3 h -  
HecKyia MonejiŁ, Koxopaa no3BonHei onpenexaxb BexHHHHH AHHawHHecKHx 
c h a  b  KHHeMaTHHecKHx napax Bhi3BaENx BKemneS HarpysF.oä yHHTHBaa jieaa- 
Bąyncfl- xec iK ociB  3yöHaxoro 3anenxeHHH h 3a3opn.

B p e3yxb xa ie  npoBeaeHHoro aHajiH3a 5 Lina pa3paßoxaHa dJieKTpoMexaHH— 
necKaa MOAexL, Koiopaa HBAHexca ochoboh AJia HHCxeHHoro ananasa AHHa- 
MHHecKHx npoiieccoB b njiaHeiapHOä nepenane KOMSaäHa KrC-320,

1 . BBE&EHHE

PasBHiae CHCTeMH sKcnxyaTHpoBaHHH yrcxbHHX njiacicB Tpeßyei ycoBepmeH- 
CTBOBaHHH CymeCIByB^HX AOÖHBaiDUHX MäEHH C yneiOM nOBmaeHHH HX 3$$eKTHBHO- 
cth h HaAesHOCTH. CnoxHue ycjioBHH p aß otu , TpyAHocTH b xpaBcnopxe h n p ose- 
AeHHH peMOHTOB B maxiHux ycxoBHHx xpeßyex oöecneneHHa yroALHusj KouÖaäHOM 
3HaHHTexBHoä AOJiroBeHHocTH H HaflesKociH coBMeciHo c MajiuMH raßapaiaira h 
ÖOABBOä aiKfeKTHBHOCIBB, B CBH3H C 3IHM HeoßxOAHMHM HBAHeiCH npHHHMaiB BO 
BHHMSLHHe BO BpeWÄ npoeKXHpOBaHHÄ npeHH3H0HHHe MeiOAU BUHHOaeHHÄ yHHIUBaB- 
¡sze AeäOTBHTexBHue HBAeinia apoHCxoAHnpie b KKHeMaiHHeCKHx napax CHCxeMH 
npHBOAa. HeoÖxoAHMUM sBAHexca SHanne He toabko AHHaiäHHecKHX hba8hh£L b y cx a -  
HOBA0HHHX yCAOBHÄX HO H BO BpeMÄ HanpHMep H y C K a  CHOieMU. Oahoko caoxhocib  
3THX HBJieHHä B CBJŁ3JJ 0 THACeAHMH yCAOBHHMH SKCnjiyaTaDiHH He ZZ03B0AH6I TGHHO 
onpeAejiKTh hx SKcnepHMeHiHUMH yie ro R a u n . 3xo Bu3UBaei hgoOxoahmoctl ą o u o a -  

h h i ł  3 K c n e p H M e H T a m > H H e  H C C x e A O B a H H J i  T e o p e x H H e c K H M H ,  M O A e x a p y a  ifH3HHeoKHe 

aBneHHH.: OAHOä: H3 oohobhhx xapaxiepHCTHK yrojibHoro KOMÖaäHa äbaäjotcs Bpe- 
ueBKue npoöera cha BsaHMOAeÄciBHÄ. b KHHeMasnnecKKX napax CHcietoi npcsoAa,
B oßmeM peaKHHH b KHHeuaiHHecKHX napax m o x h o  paaneAHTb aat
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_ CHJIH BÄHÄHHÄ CO MÖAHeHHO BSMeHJUMSHMBCH BpeMeHHHMB npOÖeraiM,

- CBJIU TpeHHÄ,
- caan BjiHBHHa HunyjiLCHoro xapaatepa.

PenateaisHoe Banana0 aa npoHHOCTB k aaaexHOCtL cactewH npaBoaa 0Ka3HBaBi 
HM6HH0 CHÆH BH3BaHHü6 CKO'JKOOÖpaSHKM H3M6H6HB6U TeXHOJIOrHBeCKHX COHpOTB- 
Baenafl, nonBxejmeK  cjikbko öoalbihx 3a3opoB hjih MexaainecKBX nospexaeaaß 
a tanie HSueHeHBeM leciKocTB syöaatoro aaaenaeHHH.

2. 3EiIE?A©'PHU2 nPOCUOTP

Cnpeaeana AHHaMHReCKoe cocTOSHae KOMÖaäHa caeayet paccMaTpaBaTt ero Kax 
caoxHy» ÄHHaaHBecKy» cacteMy coctaBaeHHyio B3 paaa npoctax B03aeßctBaß Mex- 
ay eoöoß a BHemHeä cpeaoß [ l ]  . OchobhoA aeaBD taKoro noaxoAa aB jm eics. ona- 
caRae CBoßctB cjioiHoro oßteKta Ha ooHOBe aHaaa3a cboüctb ero coctaBHHx sae- 
MeHtoB. riostoMy cacteMy npaBoaa ÖyaeM paccMatpaBatł Kai saeKTpoMexaHHHecKyi) 
cacteuy c oßpaTHoß cbäsmo h Harpy3Koß npaaoxeHHofi Ha opraH BHeMica, Kotopnä 
«sánete«. noacacteMofi AHHaManecKofi cacteMH KOMÖaßHa. Cocto«Hae Harpy3Ka kom- 
CaßHa onpeaejwetc«. oôhhho SKcnepaMeHtajiBHHM mbtoaom [2 , 3], Ohhth noKa3aaa, 
Bio npa noctoHHHUx napaMetpax paöotn KOMÖaßHa (yroa pe3aHH«., toamaHa 3axBa- 
ta) conpoTHBaeHae pe3aHa« moxho paccMaxpaBaib kelk mapoito noaocHHä BHÓopoa- 
hh2 ciaHKOHapHuß npoaecc, HMeomaß KoppeaauaoHHyxi $>yHKmt» tana exp [4], 
xapaKtep Kotopoß a 3KctpeMaai>HHe BeaaHHHH b ochobhom 3aBacar ot CKopocta 
pe3aHHi CKopocta AaaieHHR noaaaa KOMÖaßHa [6^. 0 iiTBMaaH3artHK cacteMH

npaBoaa npoasBOAHtca Ha ocHOBe npaHatoß AHaaMHHecKofi Moaeaa npaBoaa 
IlpoBOAHMue ao eux nop HCcaeaoBaHH« Moaeaa cacteMH npaBoaa KOMöaäna KFC 320 

omtpaaHCB Ha aacxpetayri Moaean c 11- t b b  cteneHSMa c b o Öo a h , b KOTopofl naa- 
HetapHaia nepeaaaa (pac. 1) CBoanaaci. c o a h o A Macce [8j.

3 t o t  cnocoö MoaeanpoBaHaa He no3Boa«a Ha toRHoe onpeaeaeaae caa B3aaMHoro 
otHomeHHK u e ia y  saeMeHtaMa M oaeaa. ilpoBeaeHime EaSaDaesa« aBapafiaocta k o m - 
?a?.HOB KFC 320 Ha 60 yroaLHHx maxtax yxa3HsaioT aa  b o 3m o x h o c t l  noBpexaeHH« 
naaaetapHoß nepeaaaa b xoMÖaäHax storo ta n a  c Soatmoñ BepoatHOCTBB, Sto  
BKSBaao HeoôxoxHMoetB coctaBaeHHa $H3iraecKoß M oaeaa, xoTopaa xax Haaöoaee 
toHHo ö yaet o tp a ia t i . AHHaMaaecxae npoueccn npoacxoasm ae b KHHeMataHecKax 
aapax s to ß  n ep eaaaa.

3. *H3K2CKAfi MOÄEJIb ÜPHBCAA

üaaHetapaaa nepeaaaa coeto«na« as coaseRHoro xoaeca, cateaaatoB, Boaaaa, 
Koaeca c BHyTpeHHHMa 3y6t>aMH, «Baaetca caoiHofl xoaeSaxaeßCH cacteMoß co mho- 
THM HacaoM cteneneß CBoSoan. ÄonoaHateaLHo pacaet ycaoiHset nepeMeHHai 
xectKOCTL 3y5uatorc 3auenaeHaa, HepaBiiowepnaa aarpysaa cateajiatoB, a bo 
BpeiiS SoaLfflKX KoaeöaHHä, toxe B03aeflctBae 3a3opa b 3y6aatoM 3anenaeHHH,
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03-3a  Toro HCCJieflOBaHaa npososuToa aiananH npanaB HeKoiopHS ynposieKKa.

npHBosaąero iuiaHeiapay® nepesaay (p a c . 1 ) ,  pesyiUspoBaEaa aa b&ji sjieKipn- 
uecKoro ÄBuraTejiH. Ełwio n p asa io  rosee paBHOMepnaa Harpy 3sca ca ieju m toB .

npHHSB TaKH© ynpon¡©HBa, noxyaaeTca sHCKpeiHaa $H3naeoKaa m osseł c 5 o ie -  
neaKME CBoSojtŁEj KOTopaa n p escsaB jiaeí coöoä naaaeTapHyu nepesa^y o oshkií 
BpainajomHMca skokom KarpyseHKŁaj momöhtom sB K raieaa  aa biose a opraHOM bh- 
eMKE HarpyseKHHM momshtom onopn pe3aHnK. noposa — s a  BHioje (p ac , 2) . 3 ia  
MOSeJiB no3BoJweT onpesejiHTL c z . m  B3aHMOseâcTBHa. b KHEejsaiH'iecKHx napaz c 
y^eTOM B03BpaTH0& casan  conpoTKbssehe pesam ts h 3seKTpHEecKoro sB H raiejia.
OHa COOTOHT 33  ÄHCKOB C HHSpSHOHHHMH MOMSHTEMii OOeSHHeHEHMH HOCSeSOBa- 
leaBHO SesMaccoBLOtH ojieMSHsaMH c Kos^HUHeHTaKH aecTKocTH a 3aryxa-
HHS c . .-J

4. CIIPÎÏÏEJIEHEE ilAPAMETrOB JCOa EJK

UaipoBHe BesHHHHH napaMeipoB MOsesK Ötum blt-íiicjigke leopeiHnecKH na o c -  
HOBaHKH KOKOTpyKAHOHHOii SOKyMeHTaBHH CHCieMH npHBOÄS H ÖÜJIK pesyiiHpoESBH 
s a  s a s  npuBosH orc S B E ra ie sa . KHeps¡ioHHue MOMeHTH 6łłee onpeseaeHH npn noao- 
SH KCXCSKÜX saH H m , sonyneH uii h $opKya noMeąeHHi b p aö o se  [ s j .
BejEEHHH 3THI MOIÍ8HTOB apCBSSeKLS B TaC, 1.

Ph c , 1 Puc. 2
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Saßazna 1

ri Izr X8 X9 *io I11
7Kr M 146,6 4,94 0,123 7,24 572

Macea oaiejumsa - 17,3 {Kr]

Ko0<ł>HiiHeKTH BpaiąaiiĘHi a eerK o c ieä  onzcuBarmiHe ynpyrze cBoäciBa y^zraBaxT 
AeÿopMauKso noayieBHy» z 3 -3 a  cnpyraBaHzz BajtoB b c o e v a s8hhhx h 3 y 6 a a ia x  3a-  
uenjieHHai, HtoÖh ynpyrociB p a c^ eia , Í3Bo.iLBeHTHK2 npo$zJU> syóM  anpoKCZMO- 
B a a o  ipaneneHsa-aŁHHM npoiJjHaeM, B laxon cjiyząe zsMaHenze sec iK ociH  oahoz  
napa 3y6Ł8E onHcasaeT $opMyjia [lO js

-E
11,2 10 -3

TAe:
E -  K03ixÿ;mneBT npoAOJibBOfi xee iK o crz  [ id a ]  »
8Ä -  K03vjxpnmieET TopiîoBoro nepeKpHTHa,
i  -  oTHocHTeABHaa KöopAHHasa to’îkb ayöaaroro 3aneiuieHKZ bao jib shkhh

npanopa.

Mo AeahpoaaHKe nepezeHHoä xeoTKooTH 3 y 6 za io ro  3ai5enaeHza eano nposeAeHO npz 
noMomz npoöera (P z c , 3 ) .

OiHomeHze xecT K ociz MaKcz- 
MaatHOä K MHHHMaABHOä paBHO 
íipH0AH3HrejIBHO 1 , 7 .  CpaBBH- 
Baa noiEDCa noA rpaspzicoM npo
ö era  nepeiseHBoä z cpeAHefi 
xeCTBocîz öüjia onpeAeaeHa 
BejiHZHHa cpeAHez xecTKooiz
ayS^aioro  sai^emieHHS ( t a ö .  
2).
BejarezHi* K03$4>HKzeHT0B cnpy- 
rzBaBUHx seo T K o e ie t saaoB  
ÖKAH BüHzoaeHH za ceaoBe

laSjoma 2

k. . 
i 3

** O oo kft . 89 k90 k910 k1011

km m H/m 2208 10-6 £208 10°

k

H/m
paA 3,237 1C7 2,594 107

H / m 3199 106 3380 106 24875 106
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$ o p M y j i  n p e f l O T a B a e H E H x  b  p a S o x e  [ 9 ] .  K p o s » e  1 0 r o  f i u j i a  yaxeHa b o 3 m o x h o c t b  b k -  

a i y n j i e H H a  3 a 3 o p o s  b  s y S a a T H x  3 a n e n A e H H K x  h  n o f l H H i i H H K a x  c a i e A A H T O B .  M o A e a a -  

p o s a H H e  3 a s o p o B  6u.no n p o B e A e a o  n p a  n o u o m  i y H x i m a  n p e A C T a B A e E o g  a a  p a c .  4 ,

rAei
-  o O o ^ a i e H H a a .  c a a a ,

-  oSoOsjeHHoe nepeiieneHne, 
k± -  K03$$HUHeHT SeCIKOCTH,
1 ^  -  B e A H a H H a  3 a 3 o p a .

3aBHCHMocii> CHS 3aiyxaHHH or na- 
paMeipoB xapaKiepH3y»iAHx ABHxe- 
Hae. cHOieitH H B jm eica. HexaHegaog, 
Sm h aitnjiHiyAa KOJie5aHH2 «aaaa  
a AHCCHiiamiH. SHeprua KoxeSaHHg 
oraeuiHBO 3aBHCat o t  ax cxop o-  
ttxefl TO MOXHO npHHETi, aro  3 a -  
Tyxaumaa cajia aB xaeioa aaaegHog 

(fyHKnaeg CKopoora. Ko3<M>niiaeHT 3aryxaHaa (xaCS. 3 )  Sam onpeAenen no 3aBHCK- 
M O O T K  [ 9 ] :

P a c .  4

x .k.

rAes
k± -  K03$$HaaeHT secTKOCTH cxpymBaHna onpeAeAeHHog AByMaccoBofi c a c ie -

UH,
w.. -  aacT oia  coSoTBeHKHX KoaeOaHHg onpeAeaeHHofl AsyMaccoBog CHCTeMH, 
it = 0 , 0 1 - 0 , 0 2  oTHOcareABHoe paoceaHHe saep raa  KOAefiasag.

T a 6 A K a a  3

KHAexc ij 0 8 8 9 9 0 9 1 0 1 0 1 1

co -1c 2 6 0 4 1 4 3 9 1 1 3 9 6 2 1 0 8 8 5 0 1 9 0 3

S m c
p a A

6 0 4 6 6 2

ij H o/ m 1 0 5 2 0 1 1 5 0 2  j 1 1 0 9 3

5. MA.TEMA.TIKECIUH M O a EJIB c h c t s m k  u p h b o j u

MaieuaTHaecKaa: moabab AByKaeToaHoro acaHxpoHHoro sxexTpiiaecKoro A sara- 
xeAH. C K K B  3 1 5 - 4  SKAa npeAciaBAeHa b paSose [ j i j .  B e a a a a H H  aaeKTpaaeCKoro 
aoMeaxa itdkboaho rc A B araiexs 5 a  ah onpeAexeHH n o  3aBHcauocxBi
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r Aes
^  -  Tuscno nap nofflocoB,
L - HHAyKIHBHOOTŁ rjiaBHOTO nOÆS.,

Ti  -  tok o ia io p a ,
Ti  -  to k  paöo^eß KJieTKH • 
p

i T -  tok nycKOBoS KaexKK.

üareMarsnïecKaa Mosejib nepeAa9H ßmia nocTpoeaa Ka ocHOBe gpHsmiecKoä MOAejin 
(pao . 2 ) npi! noM op ypaBneirea Jiarpanaa n - r o  posa  [ l l j  . AH¡p$epeHi;iioHajihHbie 
ypaBHeHHa o yíeTOM 3a3opoB b nepej.a'ie npeAciasjieHu b BHAe:

Zz A  + C0 8 l* o  '  *8» + k0 8 l$o '  * 8 ’ = " e l

H * S + C0 8 (4  '  *o> + 3 c89r 8 (V 8 '  X9 ‘  ^9r 9) + 3 r8F89+ k08(*8_f y  = 0

I 9ł 9 + c 90r 9 ,4'9r 9 '  *9> + C89r 9 (Î 9 r 9 + *9 '  V s '  + F90r9_F89r9 = 0

m9*9 + c 9 0 (*9 “ + C8 9 ( i 9 + * 9 r 9 '  $ 8 r 8> + C9 1 0 < V $ 1  0r 10 > +

F90 + F89 + F910 = 0

I 10^10 + 3c910r 10 (̂ 10 r l0 ” X9> + C1011($10 _ $11* “ 3F910r !0 

ł k1011 ($10 ' $11* = °

*11^11 + C1 0 1 1 (*11 “ ¿IO» + k 101 1 <^1  - ^ 1 0> = ' “op

’ k89 (̂ 8 r 8 X9 $ 9 r 9 >

F89 = '

AM  $ 8r8 - x9 - <pgr9 < 0 

°« < V g - x9 -$9r9 £ L89

,  k8 9 <li,8rK8 9 'T8"8 X9 -  9r 9 "89

k90*^9r9 ” X9*

F90 0

. k90^9r9 X9 L9o’

AXX co
u00 -  X -  $ 9r 9 >

AJIH $ 9 r 9 X9 < 0

X&&
u

0 $  j?9r 9 -  x 9 é  Lgr

AJUl $ 9 r9 -  X9 > L90

89



flg saM O T ecK H ft a a a j r a a  B o a ą e a c s B g E .  . » 127

k9 1 0 (X9 -  ^ 10r 10)'

>.k9 1 0 <X9 “ $ 1 0 r 10 -  L910*

r^es
Mel - MOMGHT sjieKipineoKoro ABHraieas,

-  p a w a y c H  H a a a j t L H ü i  O K p y z H O O T e f i ,

mg - Macoa caienjiHTa,
^ -  yraoBHe CMeiijeHHK,
X , - CMemeHHe caiejuiHTa b taHreHWiasLHOM aanpaBjreHM OTHOcmejiBHO bo-

AKJia,
M -  M0M6HT Harpy3KH.

BxoÄBapm CKrHajioM HBiwieTca MOMeHT Harpy3KE saSozHoro oprana onpe^ejiejiHHfi 
Ha ooHOBe oniiTOB itpobg,ąghhhx. Ha KOMÖaäHe KBB-3?,3y. 3 to t  K zu eh i  HBjrseTOH 
cayiaäH oä nepeiíeEHOü o pacnpexejienHeM P aycca co cxerymixMx napaMeipaiia [3}t

-  cpeAHee 3HaHemie = 12000 £hm]  ,
-  ciaE£apTHoe ctkjiobskkg Sn = 4000 [Hm] .

6 .  OHSPOBHE PACTETH

IÍH$poBue p a c ie r a  5 a a  npoBe^eHU Ha 3BM irpnueHHa ą ju l HHierpapoBaHM ä k $ -  
ipepeHHHajiBHHx ypaBEeHHfi mgtox P y n rero -K y im  IV p sa a . Bum npHHHS mar h h - 
TerpHpoBaHHH pasntiö 0 ,0 0 0 0 5  [cj , mar perncipaiíHii paBHHä 0 ,0 0 1  [o ]  .

üporpaMMa yvam sam a MOAemnpoBaHze nycxa oaoteMH Se3 BHesHeü Karpy3k h  b o 
BpeMH t  = 0 ,5  [o] nocme K oioporo nocTynama Harpy3xa CHOTeim u o u e s ro u  

npHHHB o.AHHaKOBHe Harpy3KH Ha Bcex ca iem jutiax . Ehjih npoEe^eHu p a c ie r a  xjls 
B apH A H T O B S

1 ,  cpexHHÄ seciKocTB Bcex 3y6HaTUx 3anenjieHHä ( i a 6 .  4 )

SaöffBca 4

BejEHHHHH cují b  KHHeMaiHHecKHx napax h  saeKipoMexaHHHecKoro u o u e H ia  
Axp. cpe^HHX seoTKOciefi 3ai;eiijieHKâ

F C H3 08
F CH3 F CH3

PO
F CH3
PlO

M CHwle l

IlycK
0<0<Û,51 Ce 3

max 87756 43644 43780 87581 3943

m in -6 9 4 9 2 -3 5 4 2 3 -3 5606 -71249 -2 2 4 2

Harpy3Ka M
°p

0 ,5 1 < t< 0 ,8  C c 3

max 50185 24235 24250 48499 542

m in -1 8 4 5 2 -8 9 5 3 -8 9 6 2 -17923 157

X9 - ^ 1 O ri O < 0

W  0 5  X9 -  $ 1 0 r 1 0 é  L910 

A** x9 - $ 10r1Q > L91q
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2 ,  nepexeHHaa xecTKocTb 3yô»iaîoro 3ewerureHa* cojiEe^Horo xoaeca  a c a ie r a a -  
TOB a TaKse oaTeaaaioB h Koaeca c BHyTpś h h h m e  3y6o«i¿z ( i a 6 .  5 ).

laGjuma 5

Be®taHHu CHJF B KHHeMaTaaecKEi napax a saeKTpoMexaHaaecKoro uoMeHia 
A M  n e p eM e H H H x  x e o T K o c i e ä  B a a e n a e n a a  k g g  a  k g o

F CHIOfi F n uB P F C K 3PO F EH3 0 * 0
M , EHmI 

* l

IÍVCK
0 < t< 0 .5 l  t e l

m a x 92773 54806 45770 103945 3 9 4

m i n - 6 9 6 3 6 -3 5 5 0 2 -3 5 6 8 5 -7 1 4 0 9 - 2 2 4

H a r p v o K a  Mo p
0 ,5 K .t< 0 ,8  Íc3

m a x 5 3 5 1 3 32261 29289 56991 5 4

m i n -  1 3 3 3 6 -9 2 8 9 -9 4 0 5 -1 8 3 5 9 15

3 .  BHOTyiuieKHe 3a3opoE b 3y6aaioM 3auenaéHaa cojmekKoro KOJieca a caTejum - 
TOB, oarejjjiHTOB a Koaeca c BsyspeHHHMH 3y6%sttm, noxnmnHHicax caie.ijniTOx 
(r a f l. 6 ) .

TaGjiima 6

ŁejiaMHKH ona b KHHeiíaTHaecKHx n a p a x  a  aaejcipoM exaB aaeC K oro MOMeHra 
npa y a e ie  3a3opoB Lg 5 , l 9q , l 91q

F CH] o s F CH] 8 0 F EH3PO F CH3P Í O M t C Hm3 
ö l

n y c K max 88161 38875 37479 73321 3938
0 < t < 0 ,51 t e l

m in -4 3 6 9 2 -5 6771 -1 8 9 1 6 -3 7 9 6 0 -2 2 4 7
H arpyaxa  M max 60436 28655 28705 56486 625

0 f5 K t < 0 ,8  t e l m in -2 4 1 0 0 0 0 1 0

4 ,  n e p e u e H H a s  x e o i x o c T B  x a x  b  n y j ï K i e  B T o p o i i  n p a  y n e T ©  3 a s o o o B  K a x  b  i i y ü x i e  

Tpeifcex (  í a C .  7  ) .

TaSiiaua 7

äem'iima  e u x  b  K H a e M a T a a e c k a x  n a p a x  a  s x e K T p o M e x a H a a e c K o r o  M O M e H i a  
nepeaeHHHx xecTKocieii 3aaeiineHHÄ n p a  yseie 3a3opoB

F CH3
OB

F CH]
8 P

F EH1
PO

F CH3
PiO

M , r Hm]
€• L

îïycK m a x 84309 35382 35381 64625 3919
0<C<Û,5l t e  3

m in -63349 -23675 -23294 -43706 -2256

HarpysKa M m a x 70548 37041 32359 69367 565

0 ,5 1  <X<0 ,8 C c 3 mir» -1094 °àà 0 0 84
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HoayłeHHiie pe3jxhrs.ru npaso^ÄiCÄ b  ra.6xzn,&x z b bhäe rpa$zKOB. B paöcie 
npeAOTaBjieE xoze xoä n3¡tenesvia. crxm Fg9 ĵta nepsoro z  zeisepToro BapzaaTa 
(pac. 5, 6, 7).

ÍHC, 6. AHHaMHEecKas czjia Fg9 axb. cepeMeHHHX xeciKocTeä npz yzese «aaopoi.-.
ElyOK CHCTeMK
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Pho, ? . ÂKHaMH'ïeoKaÂ cuxa F ajm¡ nepeMeBHHx seoTKOCTeö ripa: y s e i e  3a3opoB,
89 _

Harpy3Ka cHCieMU bo Bpeisa t  = 0 ,5  j_oj

HPorcsaE n?iîMiHAHHa h bhboäu

lípriEaiaa ¡pHSHEecK&a MOAejtt nxaseTapHOH nepesaEH no3BOJiseT oiipe^eraiŁ 
BeaHXHBH .¡tEHaMHZecKBx chji b kkhe.\tauwecKHX nap ax  bh3boehx BHesmeä a a rp y 3 -  
ko2 c yvetom nepeaeHHoä xeoiK ooiH  3y6zaT oro  sanenxeHKH z 3H3opoB. BeaHZHHH 
S T K X  C K S  H B JIÄ JO T C Ä  OOHOBOä. ü p H  H O A Ö O p e  0 n T H M B 3 a x m 0 H H H X  K O H O T p y K I iB O H H H X  

CBoäCTE aepesa 'îH  b npopecce  npoexTapoBaHna ( i a 6 .  8 ) ,

Ta6xiii;a 8

OlHOCHTeÆBKije EejBÍTOKH OHE B KHHÔMaTHH6CKHX üapaX A A S  BOeX BapaaKTOB

BpeMH t, Cc3 0 < t  < 0 ,5 1 0 ,5 1  < 8 < 0 ,8

BapMaHT ~ rrr

F 09 F a p F
PO

F
PIO M ! « 1

" T T
r>

F 08
r ~
Oßr,

F a p F
PO

F---
PO r.

F
PiO

08 r PB Pr POr
P
PAO r

F 8 Pn P
PiOn

1 2 ,28 0 .93 0 .96 0 ,97 0 ,97 0 , 6 3 1 ,06 1 ,07 1 ,07 1 ,07

2 2 ,28 0 ,98 1 , 01 1 ,01 1 . 15 0 ,6 3 1 .2 4 1 ,42 1 .30 1 .26

3 2 ,28 0 .94 0 .86 0 ,83 0 ,8 1 0 ,7 2 1 ,28 1 ,27 1 .27 1 ,25

4 2 .27 0 ,95 0 ,78 0 .78 0 .77 0 ,65 1 .59 1 .6 3 1 ,43 1 .53

s>

KHseKO r -  BesEXHBa BLWucaeHa a a s  uouesta , nyoxa  
ZKfleKC a -  B en n iin a  BüBaoaeHa ajiä m o m s h t e  KOMKKa.iBHoro
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GpaBHeHHe pe3yxŁiaT0B nojiy^eHKüx a x j l  pa3Hwx BapaaHios y n a su sa s i n a  noBHme- 
aae 3KCipeMaxBHHX BexaaaH AHHaMHHecKax c a a , a  ta k se  npoóera h x  H3m g h © h k ä  b 
cxyaae yaera  HeaHHSüHOCTH sy S a a io ro  3anenxeHHa a . 3a3opoB b n ep esaae no 
opaBHeHHB c pe3yafcTaiaMH noxyaeHHHMii npaHauaa xaHeaEym MoxexB. Co3xaHHHä 
aaropHTM no3Box«eT roxe Ha onpexeaeHee läaKCHMaxBHHx 3a3opoB b c z c te u e  axx  
KoiotiHac XHHaMHnecKHe caxu s e  nepeBHcmamr AonycKaeitHx BexKaaH»
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ANALIZA ODDZIAŁYWAĆ DYNAMICZNYCH W PRZEKŁADNI OBIEGOWEJ 
Z NIELINIOWYMI CHARAKTERYSTYKAMI ZAZ^BIEĆ

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

W pracy przed staw ion o  sposób modelowania p rzek ła d n i obiegow ej napędu 
głowicy kombajnu KGS 320. Przyjęto model fizyczny jako układ dyskretny o 
5 stopniach swobody z uwzględnieniem zmiennych sztywności zazębień i  luzów 
w przekładni. Model ten pozwala określić siły wzajemnego oddziaływania w



132 A. ifaasEK, 3 .  Cbht ohckh

parach k inem atycznych  z uw zględnien iem  s p r z ę ż e n ia  zw rotnego oporu skraw ania  
i  s i ln i k a  e le k tr y c z n e g o . W ie lk o śc i ty ch  s i ł  s tan ow ią  podstaw ę do optymalne-* 
go doboru cech  k on stru k cy jn ych  p rze k ła d n i w p r o c e s ie  p ro jek to w o -k o n stru k 
cyjnym .

AWALISIS OF DYNAMIC INFLUENS IN PLANETARY GEAR 
WITH NON-LINEAR CHARACTERISTICS OF MESHES

S u m m a r y

The paper p r e s e n t s  a way o f  m o d e llin g  a p la n e ta r y  gear  o f  a combined  
c u t t e r  lo a d e r  head . A d is k r e te  model w ith  n o n - l in e a r  r e la t io n s h ip s  in  k in e 
m atic  p e ir s  was d is c u s s e d .  The dynamic fo r c e s  were c a lc u la te d  j u s t  l i k e  
fo r  a e le c tr o -m e c h a n ic  sy stem .


