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POOAÍÍ Bazepag A. 

jHenpoAaapniHOKHB nHjycip. aHcaaiy*

SKCnEPHMEHTAJIbHOB HCCJIEflOBAHHE JUMOPMAUKił KPyHEHHH KPyPAUI 
yPABHOBEUMBAJGDlHI KAHAIOB HA mAXTHOtf nQ,ffKEiíHOÍ} yCTAHOHKE

P a s m e . OnH cuBacTca p e 3 y z Ł T a iu  SK cnepEueH TazbBK x x c o z e x o B a a a g  
A e$opuaqH g K pytjeH aa a p y rz ic c  ypaBHOuenmBaDHHx K a x a io B  c noMoąno 
AaiaHKOB x  TOKOcaeiHHKa KOHOipyKijHH a B io p a .  B SKonepHJieHTe p e r H c ip a -  
poBajiHOŁ c K o p o c ib  ABHxeHHE ncA bekH oro o o cy .u a , y ro ji  n o ao p o T a  p o io p a o B  
a a o iH  B ep iJu ozH oro  n p ¡m enH oro y c T p o g c t B a ,  flejjopiiauBH  K pyaeH aa K a a a ia  
b T p e x  c e a e m a x  no fljtHHe o i s e c a ,  o T e io a ą a z  A pyr o *  x p y r a  a a  p a o o t o a -  
hbb 250 u. PerHCTp ap u a  y a a s a a s a x  n a p a u e ip o s  n p oasB O A azacb  b paO oaeu  
pezH ue cn yoK a a  n o p b eu a  c o c y j ,a  b cT B oze a  b p e x a a a x  T o p a o x e a n a  ap a  
noAŁeue a  c n y c a e .

üpaB O A X ica nojiyTOHae o c u a x io r p a u a u ,  ^ e j i a e i c a  s a u x i e H s e  o  Beza- 
tu m ax A e ^ o p a a p a g  K p y a e a a a  K a a a T a  a  $ o p u a x  e c o  K p y T azb au x  K o x e f ia a a S .

Uejib HccaenoB8HHfl -  buhck6hh6 xapaxTepa h b6jwhhh icpy- 

THXbHHX ae$OpM811H0 no AJIHHe 0TB6Ca yp8BH0B6ffiMB8DQI6rO K8H8T8 B 
patíoneM peanMe paóoTu noabeMHofi ycTSHOBKH h b pexaMe npeaoxpa- 

HHTejIbHOrO T0pM0K8HHHa

Ha p n c .I  npeacT8BAeH8 cxewa noabeMHofl ycTSHOBiw.

B 3KCnepHM8HTe HBMdpflJIHCb B81HRHHH KPyTHAbHUX 4e$OpM8UH0 

ypsBHOBeiSHBandero K8H8T3 oAHOBpeMehho b tpex ceieHHHx, otctohhhx 

jpyr ot zpyra Ha pbcctohhhh 250 m (Bepxroifi «bthhk pacnoxaraxca 

y BepTXDKHoro npauenHoro ycrpofiCTBa), cicopocTb zbhx6hhh noaiew- 

Horo cocyaa; yroa noBopota u yraoBaa CKopocTb BpameHHH Beptanra. 

H3MepasHCb zefopMemra k8H8tob d « 42 mm FOCT 7668-69, hbxoahb- 

HHxcfl b sxcnxyaTauKH pasHoe BpeMH -  I  mochu u 15 ttecai#B Ha aayx 

ycTSHOBKax, xapaKTepH3y»ĘHxca cjtezyBHHHH zshhhmh: bu cora nogbeMa 

986 m, noAteMHue uamiHu MK 4x4, KxeTH mbcoo» 14800 k t. M acea 

npoTKBOBeca 20450 k t, aihhu nozMMHHX h ypaBHOBebhbbbdpix xaHaroB 

1040 m (MaKCHMaibHaa juiraa orseca yp as hobs bkb 8B«e ro xanara I0I3m),



94 B .A . Ponaä

Pac. 1. Oxena noAbeMHoS yoiaHOBKH

noALeMHHX KansTOB 4, AH8MeTpoM 34,5 mm, ypaBHOBemHBaomHx kshs-  

TOB 3, H3 HHX OAHH AH8MeTpOM 36,5 MM H AB8 - 42 MM, MOMeHT HHep-
O

uhm BepTJiera 0,5 xrM , AHawerp ero ynopnoro noAnranHHica 0 ,3  m.

KpyTHjibHue AefopMauHH xanaTa H3MepHAHCb c noMombio astmhkob 

KOHCTpyKUHH aBTOpS (pHC. 2 ), B KOTOpUX OTHOCHTejIbHUií IIOBOpOT AByX 

COCeAHHX CeMeHMB (Ó838 ASTHHKa 1,5 Cm) npe0Öp830BUBaACfl B A6$0pMa- 

uhm H3rH0a ynpyroB ó8ao>i* h c HawieeHHUMH u coeAHHeHHHMn b moct

nojiynpOBOAHHKOBfclMH TeH30pe3HCT0p8MH. 'JyBCTBHTeAbHHM 3A6MeHTOM 

A8TWHK8 HBAHeTOH naocxefl ynpyran öaAOHxa I c HerapbMH H8KjieeH- 

HHMH nOJiynpOBOAKMKOBUMM TeH30pe3H0T0p8MH 2, COeAHHeHHHMH B 

MOCT. E8A0HK8 38KpenAeH8 KOHCOJIbHO H8 peryAHpOBOHHOß njI8CTWHÖ 3
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nepneH4Hicyj[flpno och saHBTa 4. ¿Ba paswmnK xoayta 5, 38KpenaHi>T- 
CH Ha KaHaTe Ó0JIT8MH Ha He ko TopoM p8CCTOBHHH apyr ot apyra 
(6838 Ä8THHKB nopJWKB 1-2 Cm).

lipa aefOpMBUHH KaHaTe XOMyTH nOBOpaHHBSDTCH H CMemaCTOH 
B npoaojibHOH HanpasjieHHH oTHOCHTeabHO apyr apyra, npa otom 
ynopHBS naacTHHa 6 H3rHÓaeT öaaosKy c noMOHbD peryjmpoBOHHux 
BHHTOB 7.
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IlpoAOJibHoe OTHOCHTeABHoe CMeaieHHe xowyTOB abthhk He 

BocnpHHHMaeT, t . k .  m o ck o c tb  öbjiohkh coBnaaaeT c BepTHKaAbHOii 

ocBB KaHara h peryjiHpoBOHHue bhhth ckojib3ht no öajioHice, KpoMe 

TOrO> MOOT H3 HeTHpex aaTHHKOB 8BTOM8THHÔCKH HCOBHaeT 4e$0pM8- 

UHB H3rnöa öajioHKH B njiocKOHTM ee <5ojibinei3 »ecTKocTH.

Ü3rnÖHHe ae$opMaunn K8H8Ta ästhhk He fMKCMpyei BCJieACTBHe 

M8jioro paccTOHHHH Me*ay xoMyTaMH.

Kpyrjiue MeTajuiHHecKne k8H8th öhbbiot pa3Hux AHaMeTpoB u 

KOHCTpyKUHK HX HM6I0T, CJieAOBBTejIbHO, pa3AHHHHe KeCTKOCTHHe 

napaMeTpu. KoHcrpyKHHH ssTHHica sojiwHa no3BojiHTb HSMeHeHHe ero  

HyBCTBHTejibHocTH b mnpoKHx n peaejiax. C otom iiejibB ynpyraa 

öajiOHKa KpenHTCH ne k xoMyTy HenocpescTBeHHO, a k peryjiHpoBOHHOfi 

njiecTHHe, KOTopan MOüteT CMemaTBCH OTHocHTejibHO xowyTa no nanpaB- 

AHiomeMy na3y npn HeoÖxoAHMOCTH H3MeHHTb öa3y aaTHHKa.

Pa3beMHHe XOMyTH II03BO,JIH¡OT yCT8HOBHTb A3THHK H3 KSHaTe 

Acöoro AHaMeTpa.

P ac . 3.  KoHOTpyiuiEÄ *  OKOCieiCHHKa
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TspupOBKS 5aTMHK8 40JłXHa npOH3BO«HTbCH noCJie yOTaHOBKH 

ero Ha HccjieflyeMHii KaHaT c noMombB «onojiHHTejibHHX xoMyTOB u 

punaroB, yKpenjifleMHX Ha KaHaTe no ode CTopoHH o t aaTHHKa na 

jocTaTOHHo 6oxbmoM paccTOHHHH /nopaflKa I m/.

0THOCHT6JIbHHM nOBopOTOM flOnOJIHHTejIbHHX XOMyTOB MOKHO 

npoTapHpoBaTb aaTHHK b cn xax hjih nepeMememiHx. H3MepnTejibHaa 

annapaT ypa p a c n o a a ra jia c b  b Kjiet h , coeaHHeHHe u e n e i ocym ecTBjiasocb 

n e p e s  pasteMHulś TOKocbeMHHK (p u c . 3 ) ,  poTopHaa nacTb KOToporo 
3aKpenjiflji8Cb Ha KBHaTe noa BepTjnoroM (p u c . 4 ) ,  a CTaTopHas nacTb

Fkc. 4. yciaHOBjca TOKocłenHUKa no* Beprxx>rou
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KpetWJI8Cb K KI0TH. 7CT8H0BK8 H TSpHpOBRS Ä8THMKOB OOyHeCTBJIHJiaCb 

c HMKsero ropn30HT8 - 986 m.

Ha pue. 5 noKa38Ha TapHpoBcman ocpHMorpaMMa. łfa 3xecb

He npHBOSHM OCUHJIJIOrpaMMy H3MeH6HHH ae$OpHaUHH KpyMeHHH Bepx- 

Hero ceneHHfl oTBeca KaHaTa b  paôoaeM pejtKMe cnycKa-nosBeMa.T.K.

3 TO 2UIHHH8H 38nHCb B BHÆe nojioroü JHHHH, H8 KOTOpOH HeT ÄHH8MH- 

secKHx H3MeHeHnfî, ae$opMauHfl hocht KB83ncT8THHecKHa xapaKTep. 

06aee n3M6HeHHe jjefopMauHH KaHaTa y  npwueriHoro ycTpoScTBa npn 

H3M0H6HHH Ä.KHHH OTBeCS K8H8Ta H8 986 M OOOTBeTCTBOBBXO Harpywe- 

HHD npH TapHpoBKe KpyTHiBHM MOMeHTOM nopasKa 250-260 Hm. BepTxer 

HasHHaa BpameHHe n o c je  npoxoxaeHHH KjieTbD okojío 300 m c HyjieBo-

tk

T X

M ,

Pue. 5.  TapEpoBoqaaa oonujtorpauua
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ro ropn30HTa npH cnycKe h c to ji łk o  we - npH noabeMe KaeTH e o t -  

M6TKH -  986 M. STO OÖbflCHHeTCfl 3H8MMTejIbHUM Tp8HHeM B ynopHOM 

noaMnHHKe BepTanra.
IIpH ÆBHweHHH c HeBpamawEHMCH BepworoM ae$opMaunfl Kpyne- 

hhh KaHaTa b KOHTpoanpyeMOM ceneHHH He H3MeHHaacb. 3 to  öyae? 

noKa3aHo Hume na ocunaaorpaMMax cnycKOB nepea npeaoxpamiTeab-
HUM TOpMOWeHHeM.

B paöoneM pewHMe cnycxa - noabeMa BepTaor c KanaTOM, 
paöoTaBüiHM 15 MecHueB, caeaaa 106 oöopoTOB. IIpn noabeMe KaeTH 
HanpaBaeme BpameHHfl BepTanra HanpaBaeHO b CTopoHy p8CKpysHBa- 
h h h  KaHaTa. npH cnycKe KaeTH -  b CTopoHy 3aKpyHHBaHH« KaHaTa.

Phc. 6. HaueHesHe yraa nosopora sepraora  a aaBHcauociH oí a i h h m oiaeca
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3annofc oóopoTOB BepTAiora CTaporo KaHa^a b p80o>ieM p e ra -  

Me cnycKa-noaŁeMa ri03B0jin;ia nocTpoHTb aHarpaMwy 38bhchmocth 

VTJI8 noBopoTa sepTaiora b paanaHax b 3aBncnMocTM ot ¿uihhh B epra- 

KajibHoro OTBeca ypaBHOBemsraaioniero KaaaTa (p u c .6 ) .

Ha p u c .7 noKa3aHO KaK HSMeHoaacb yrjiośafl cKopocTb 

BpameHHK B e p o n ra  npH cnycice h noateMe KaeTH. Ha pHcymce noKa- 

33H0 E K8KMX npeaejiax H3MeHSjiacb .zuihhb OTBeca npH SBtnueHHH KaeTH 

C nOCTOHHHOM CKOpOCTbB 8,% m/c.

Ha puc.8 a ,ó  npeacTaBaeHa ocuHjijiorpaMMa ae$opMaunii icaHaTa, 

HaxoauBtuerocfl b 3KcnjiyaTaunn MeHee I Mecapa. 06o3HaaeHo Mj h Mg 

- MOMeHTH ynpyrux chji b BepxHeM ceneHHH OTBeca y BepTJinra (Mj)

P a c . 7 . ü3ueHeHne y raoBoft OKopociH  spameHJta B epu in ra  npa noai.ene a cnycKe 
ita e ia , ayHKiapHue amura -  p e syab ta iH  p aoae ia
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H B Ce^eHHK, 0TCT0HĘ6M OT Hero H8 paCCTOHHHH 500 MJ V6 -  CKO- 

pocTfe aBHKeH.»« noaseMHoro co cy aa ; '% -  sa n aca  otíopoTOBB ep?- 

Jinr8. CKopocTb npoTHKKH $OToöyMarH óuaa paBHoñ 10 mm/c.

npH onycKaHHH wieTH Ha 150-160 m B e p o c r  He BpamaacH, 
so  BpeMs TopMo*eHHfl oh ca e aaa  a b s  oóopoTB b  CTopoHy 3aKpyHHBa- 

HHfl KaHaia ( tohkh h r a p e  ;ihhhh í i  ) .

Ha p u c .8 , 6  npnBeaeH8 ocuHjiaorpaMMa aaabHeñmero 

onycKaHHH wieTH h npeaoxpaHHTeabHoro TopMO*eHtis. 3aMeaaeHne 

KaeTH paBHO 3 ,3  m/o2. JLhhh8 OTBeca ypaBHOBenniBaiomero k8H8T8 

nopaana 720 m. HhwhhJí a a n m c  Mg HaxoaiiTCH Hume cepeanra OTBeca 

Ha 140 M. Ha oouHaaorpaMMe bhaho, h to  b otom caynae B03HHKaio- 

®ne aeçopMauHH KpyneHHH b aByx KOHTpoawpyeMnx cenemiflx xanaTa 

HMeoT npoTHBonoao*Hue 3H8Kh. B BepxneM eenem™ ae$opMaunH p ac-  

KpyHMBaHHH KSHaTB, B HHIKHeM CeneHHH -  ae$OpMaUHfl 3aKpyHHBaHHfl, 

nepnoa xpyTHabHHx Koaetíamiií paseH  5 ,2  c ,  npoaoabHHx Koaetíam™ 

oeTM - 1,25 c . BeaHHHHH AHHBMMne ckhx aoösbok  k mombhtbm ynpy-

THX CUJI B KOHTpOJIHpyeMHX CeHeHHHX KaH3T3 npH TOpMOKeHHK C0CT8-

BHAH -  50 Hm h + 25 Hm b  BepxHeM u hmtkhsm cenemiax cooTBeTCTBeH- 

HO. BepTaur 3a BpeMH cnycxa h TopMomeHHH ca e aa a  33 otíopora b 

CTOpOHy 38KpyHHB8HHfl K8H8Ta.

Ha p a c . 9 , a  n p e acT 8 B JieH a ocum iaorpaM M a n p eaoxp aH H T eab H oro  

TopMoxeHHH npw n o a te M e , x o r a a  fuieTb H a x o a n a a c b  Ha p a c c T o s m m  

160 m o t  BepxH eít npneMHOü n aoiaaaK H . Kan h b  nepBOM o n tiT e , 

onacaHHOM B an ie , AJiHHa O T B eca yp  aB hob emHBaio m ero xaH aT a paBH a 

8 5 0  m,  ycKopeHHe o e r a  3 , 4  m/ c 2 . CooTBetcTBeHHO n3MeHeHnn 
HanpaBJieHHH ycK opem iH  n3MeHKjincb shbkh anHaMHHecKHx ae$opM auH¡5 

K aH aT a, ho K oae6aT eabH U ¡} n p o n e c c  He h 3M6h h jic íi. llepH oa KpyTHJib- 

HHx KoaeóaHHü paBeH  6 c ,  n e p n o a  KoaetíaHHíí k jib t h  -  1 ,1 5  c .

Ha ocuHjiaorpaMMe ( p a c . 9 , tí) 3anHC8H n p o p ecc  TopMosseHHH 

npH noa^eMe co CKopocTbB 7 ,3  m/ c. TopMonteHHe npoHsomao c aaM ea- 

aeHHeM 3 ,3  m/ c 2. RaeTb n ax o an aa c b  Ha paccTeHHHH 35 m  o t  n y ae -  

B oro  ropHBOHia. laH Ha OTBeca ypaBHOBeiHBanmero K8H8T8 pasas
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104 B .A . Ponafi

9 7 0  M, T . e .  hhshhB A8TMHK (.MgJ aaxoAHACS noMTH na o e p eaa n e  O TBeca. 

Bhäho ,  a  to H3M8H6HHe ae$opMBUHîî sT o ro  ceaeHHfl H6 3H aanTsabH oe. 

OepHoa KpyTO bH ux KOAeöaHHß p a B e a  7 c .  K oaeO am iJ! KAeTH h s  n o a b -  

6 MHHX KöHßTaX AAHHOß 90 M iipOHCXOAHAH C OepHOAOW 0 , 5  C.

Ha puc. 10. npKBeaeHK ocuMAAorpaMMH npoueccoB cnycKa KAeTH 

a aBapaiiHoro TopMosenHH Ha PAHOKAeTeBoß ycTanoBKe, ypasHOBernw- 

bsbahH Kanar d  Ł 42 mm FOCT 7668-69 HaxoAHAca b sKCOAyaTBUHK 
15 MecHueB. yÍ3MSHeHne 4eä>opMa«Hß KOHTpoAapyeMHX cenenuß 0603- 
H8H9H0 Mj, Mg, Mg, AHHMfl \!c - 38tlHCb CKOpOCTH ABHüteHHH KA8TH,

\  -  OÖOpOTH BepTA Bra. 3epTHK8AbH8H C9TK3 HS 0CUHAA0rp8MM8 

oooTBeTCTByeT 0TMCTK6 BpeMSHH c HHTepBSJiQM I c (w^pu c s e p x y ) .  

OöopoTa BepTABra (ra p e  h tohkb BHH3y h s  ocHHAAorpawMe)oóo3HaneHH 

v w  yaoöcT B a uH$paMH.

Ha p n c . 1 0 ,  a npeACTBBAeHa ocuHAAorpaMMa cnyoK a KJieTH 

c H yA eBoro ro p n so H T a. P a3ro H  KAeTH 40 ckopocth Vc = 8 ,A m/c 
OCymeOTBAeH 38  9 C , Ä B K *eH H e C liOCTOHHHOß CKOpOCTbB Vc »

* 8,4 m/o npoHcxoAHAO 40 OTMöTKH « 254 M b TeneHMe 21 c (40 34c). 
BepTA cr npn sto m  He BpamaACH u se$ o p n au n u  KpyneHHH OTBeca 

K8HST3 H6 H3M6HHAHCb -  AHHHH M j, Mg H Mg He CMemSAHCb Ha OCLIH- 

AAorpsMMe. Ha 34 c nansAOCb npeAoxpsHHTeAbHoe TopMowerae noAb- 

eMHoß MamMHH, saMeAAenwe r a e r a  öhao paBHHM 5 m/c2.  Iah h b  sepTM - 

KaAbHoro O TBeca ypaBHOBenrnBasmero K aH ara b b t o t  mombht 6ha8 

nODH4K8 7 6 0  M. OpH 3T0M A8THHKH Mg H Mg HBXOAHAHCb H8 P8CCT0H- 

HKH 1 2 0  -  1 3 0  M OT Cepe4HHH O TBeca. B MOMeHT T0pM0K8HHfl 3 TH

AaTHHKH 38$HKCHpOB8AH pa3H H 6 n o  3H 8K y He 3H8HHTÔAbHHö A6(popM 8- 

UHH. ÜOCAe 38TOpMOKeHHH KA6TH B eP T A B T  CAeABA 9  OÖOpOTOB B 

HanpBEAeHHH 3 SKpyHHE8HHH X 8 H aT 3 . üpH  BePTHKaAbHHX KOAeÖBHHHX 

KAeTH HS nOAteMHHX K8H8T8X C tiePHOAOM 1 , 2  C AHK8MKHeCKHe 4 e $ o p -  

MauHH KpyneHHfl y p 8 B H O B e ü ih b ss s je ro  k 3 h s t s  h p o h c x o a h a h  b  t b k t  k o j ic -  

ÖSKKHM KA eTH , 0 4 H S K 0  B n ep B H e CeKVHAH C H8H 8A3 S8M6AAeHHß 

( c  34 n o  39 c )  MOKHO OTMeTHTb H8A0KeHHe H8 3TH KOAeÖBHHB KOAe- 

öbhhH ö o A b n e r o  n e p H o a a .  (3to HBAeHHe öhao o c o ö e H H c  ssmothum 
B 3KCnepHMeHT8X C HOBHM KaHSTO«). B MOMeHT TOpMOKeHHH HaHÖOAb-
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106 B .A . F o c a s

mas ne$opMBUHH KpyneHKH 38$HKCnpoB8Ha b BepxHeM celemín 

OTBeCa KBH8T8 y BepTACra, OHS COOTBeTCTByeT CKpyHHB3HHB 

K8H8T8 MOMeHTOM 60 HM.
Ha puc. 10,0 npeacT8BAeH8 ocunaaorpaMMa aajibHeñniero 

OnyCKSHHfï KJÎ6TM H BTOpOTO npeAOXpSHHTejIbHOrO TOpMO*eHHH. Pa3- 

roH noaieMHofl m8idhhu ao cKopocra ¡cae™ \f¡ = 8,4 m/c ocyme- 

CTBJieH 3a 18 c, KjieTb aBHrajiacb c noctohhhoS cKopocTb» ao 40 o,

B a tot nepuoa BepTaior ycKopeHHO BpamaacH b  CTopoHy 3aKpyHHB8HHH 

K3H8T6 u aefopMautifl KpyMeHHH OTBeca KaHaTa b  KOHTpoanpyeMnx 

CGMeHMHX H3MeHflaa0b KBa3MCTaTHHeCKH H OaHHaKOBO - aHHHM Mj, Mg 

h Mg CMemaioTCH sa ocuMAorpaMMe napaaaeabHO (nyBCTBHTejibHOCTb

aaTHMKOB n p n ó an 3 H T eab H O  o a H H a K O B a n ). I lp e a o x p a H H T e a b H o e  T opM o-
2

KeHH e H a n a a o c b  Ha 41 c. 3aMeaaeroie o e T H  co C T eB w jio  4,7 m/ c.

B 3T0T M0M6HT mieTb Haxoanaacb na oTMeTKe - 490 m. to n a  OTBe

ca ypaBHOBemiiBaioiaero K8HaTa 520 m. Tpn aaTHHKa Mj, Mg u Mg 

3a$MKCnpoBaaH oaHOBpeMeHHoe nsMeHenae ae$opvauniî b BepxHeM 

y BepTacra, b cpeaHeM u b hhkhgm y neTAH cenemira OTBeca KaHaTa.

Ha ocuH A A orpaM M e neTKO b h a h o ,  HTO 3 a M e aa eH H o e  aB n »teH n e KjieTH 

( B e p x H e r o  KOHua O T B e c a  ypaB H O B en iH B acm ero  K a H a T a )  B H 3 B a a o  K p y -  

T H abH ue K o aeóaH H H , n pti k o  t o  pu  x  a e $ o p M a u n n  B e p x H e r o  u hh a m e r o  

c é i e r a i ñ  6 h a h  pa3HHMK no 3H 8K y n p n ó a n 3 H T ea b H O  oanHaKOBHMH no 

BeaH H H H e, a  b  cp eaH eM  c e w e tn m  6 t ia  y 3 e a  K o a e ó a H H ñ .

3tot 3 KcnepHMeHT mo*6 t cayatHTb o6ochobaHweM pacneTHoS 

cxeMH aaa HccjieaoBamifl npoaoabHo-KpyTHAbHnx KoaeóaHH» Kpyraoro 

yp8BHOBemnBanmero KanaTa. Oh hcho CBHaeTeabCTByeT o tom, hto 

K8H8T b CBOÓoaHO npoBHcacmeti b syMnife n eiae, no o6e CTopoHH 

KOTOpoß OTBeCH paCTHrHB8BTCH COÖCTBeHHHM HX BeCOM B npOTHBO- 

noaoíKHHx HanpaBaeHHHX, Hß npoRpyaraaeTCfl npn nepexoanax pe*HM8x 

aBH*eHHH.

Ecah b pacneTHOH cxeMe npeacTaBHTb OTBec 3aKpenaeHHHM 

o t  BparaeHHH h HMecmeM Maccy hb BepxneM KOHue, to  coöCTBGHHHe 

fopMH Koae6 aHH0 tbkoB c k c t6 mh HM6BT BHa, npeacTaBxeHHHñ Ha

pH C .II. iaTHHKH $HKCHpOB8JIH OTHOCHTGAbHH6 ae$OpM8UHH COCeaHHX
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Pzo. 11. $opMH KpyizoîLHHX Kojte6aKnfi oTBeca KaKaia

CeMeHHií, TO eCTb TO, HTO COOTBeTCTByeT BTOpOft $0pM6 KpyTHJIbHHX 

KOJietíaHMíí oTBeca. 3KcnepnMeHT nonTBepamaeT rpaHHHHae ycaoBHfi, 

npuHHMaeMHe kbk HenpoKpyHHBBHne KanaTS b neTae.

Pe3yjibT8TH 3KcnepnMeHT0B no npeuoxpaHHTe^bHOMy TopMOKemiB

4ByXXH6TeBOîî yCTBKOBKH C HOBHM ypBBHOBS EJKB8DmHM K8H8T0W CBejeHU

b  T8ÓJinuy I ,  aaHHHe no ae$opMaunHM C T aporo  ypaBHOBeuraBasiiaero K8H8-

Ta npeacTBBJieHH b Taöjmue 2. B Taóatmax o6o3HaaeHo: t  -  aaHHa
j . m ¿

OTBeca KaHaTa b MOMeHT TopMO*eHHH, £  - 3aMeaj¡eHHe o e T H , « ^  - 

- OTHOuieroie oceBoro MOMenra HHepuHH OTBeca KaHaTa k MoweHTy tmep- 
WK BpamacmnxcH nacTeñ BepTjnora, Mp Mg« Mg - 3HaneHHS nepBHX 
MaKCHMyMOB ÄKHaMiiMecKHx fle$opMauH0 KpyneHHH KanaTa b KOHTpoimpye- 
Mux ceMeHHflx, 3H8KH w "+" COOTBeTCTByeT ae$opMaunHW B HanpeB- 
jieHHH pacKpyMHBaHHH am 3aKpyMHB8HHH KaHaTa, Tj- nepnoa Kpymab- 
Hux KoaebaHHö, Tg- nepnoa npoaoabHux KoaeöaHHfl chct6mh roaoBHOfl 
K8H8T- KJ!8Tb- yp8BH0BemiB8DIHHS? K8H8T no 38nHCH KOaeóeHHÜ OeTSt.
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OchobHue pe3yjibTaTH 3XcnepnMeHTa moíkho c$opMyjimpoBaTb

caeayioinHM oöpa30M:

1. B HopMajibHOM pe*nMe cnycxa-noabeM a co cyaa  aeifiopMauHH xpyne- 

HMH ypaBHOBebubaomero xanaTB hocht XBasHCTaTHHecxHJî xapaKTep.

2. Je$opMaunn xpyneHHH OTBeca k8H3T8 He H3MeHHDTC« npn aBH*e- 

HHH cocyaa, ecjiH BepTaior He BpauaeTCH. B onnTax HaóaioaaAOCb 
OTcyTCTBue BpaiaeHHH BepTABra npn H3MeHeHHn ajihhh OTBeca Ha 

2 5 0 -3 0 0  M npw cnycxe h noabeMe cocyaa.

3 . 3 a  uhxa noabeMa cocyaa c otmbtkh - 9 8 6  m ao uyaeBoro ro p n -  

30HT8 BepTaior caeaaa  106 oöopoTOB b CTopoHy pacxpyHHBaHHH 

K8H8Ta. IlpH cnycKe cocyaa ao OTMeTxn-986 m -  106 oöopoTOB 

b CTopoHy 3aKpyHHBaHHfl xanaTS uhkji noabewa cocyaa c hobhm 

ypBBHHBenHBaöUHM xaHaTOM TOOT 7 6 6 8 -6 9  BepTaior cae aaa  74 

oóopoTa.

4 . IlpH nepexoaH ux pe*HMax aBimeHHa (npeaoxpaHHTeabHOM TopMo- 

KeHHn) b oTBece xaHaTa $opM8 xpyTHAbHHx xoaeóaHHíi T axo B a, 

HTO ae^opMauHH BepxH ero ceneHH« xaH ara y B e p r a o r a  h HnsHero 

ceneHHH xan aT a y neTAH npHÖaH3HTeabH0 oanHaxoBHe no B ean - 

HHHe h npoTHBonoaowHbie no HanpaBaeHH», a b cpeaHew ceneHHH 

OTBeca KoaeÖaHHH OTcyTCTBy»T (b  cepeaHHe OTBeca y 3 ea  x o a e -  

óaHHfi).

5 .  üpoaoabHHe xoaeóaHHH xaHaTa BMecxe c noabeMHHM cocyaow  

n o cae  TopMO*eHHfl noabeMHoa mbidhhh He oxa3HBaioT cymecTBeH- 

Horo bahhhhh H8 ae^opwauHH xpyneHHH yp aB hob ernuBaio ¡aero x a -  

H8T8.

6 . PacceH Baw ie SHeprHH KpyTHabHHX Koae68HHñ y pan HOBe iiihb a»  me r  o 

K an ara  3H8HHTeabHoe. Ko3$$huh6ht BHSKoro Tperois npH n ecae- 

aOBSHHH AHH8MHKH K8H8T8 MO*eT ÓHTB HpHHHT paBHUW 0 ,5  C*"*,

HTo Ha aBa nopHaxa öoabise cooTBeTCTsyumero 3H8H6hhh a a a  

noabeMHOrO K8H8T8.

7 .  B n p o u ecce  sxcn ay eT au m i x p y ra o ro  ypaBHOBeiHBaioHero x a a a T a  

e ro  «tecTxocTb H8 x p y n e m e  yBeaiimiBaeTCH no cpaBHeHH» c

HOBHM XaHBTOM BCA6ACTBHe BUTHXKH K8H8T8.
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BADANIA DOŚWIADCZALNE DEF0RMAC3I SKRÓCENIA LIN WYRÓWNAWCZYCH 
OKRĄGŁYCH W KOPALNIANYM URZĄDZENIU WYCIĄGOWYM

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

W referacie przedstawiono rezultaty badań doświadczalnych deformacji 
skręcania lin wyrównawczych okręgłych, w których wykorzystano czujniki i 
rejestratory prędowe konstrukcji autora. W czasie pomiarów rejestrowano 
prędkości ruchu naczynia wycięgowego, kęt skrętu ruchomej części zaczepu 
obrotowego urzędzenia oraz deformację skręcenia w osi liny; w trzech 
przekrojach odległych od siebie o 250 m. Rejestracji wymienionych wielko
ści dokonywano w warunkach normalnej pracy naczynia w szybie oraz w cza
sie hamowania przy ciągnieniu i opuszczaniu.

Przedstawiono uzyskane oscylogramy i wyniki wartości deformacji skręce
nia liny oraz postacie drgań skrętnych.

INVESTIGATIONS OF DEFORMATIONS OF STRANDS IN BALANCE ROPES 
IN HOISTING MACHINES

S u m m a r y
The paper presents results of experimental investigations of deforma

tions of strands in balance round ropes. Sensors and recorders construc
ted by the author were used in experiments. The velocity of hoisting 
vessel, angle of the strand of movable part of the catch of rotational 
device, and deformation of strand in the axis of a rope in three sections 
(the distance from catch section being 250 m) was registrad during the 
measurements. All the measurements were dona under normal work conditions 
of the hoisting vessel in a shaft and during braking while raising and 
lowering.

The obtained oscillogram and values of deformations of strands of 
ropes and forms of strand vibrations are presented.


