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Eopaa AJieKoaąuposHH HOCHPEB 
Bpafl BxaxHMHpOBHH nonoB
fflaMHAŁ HasjieimeBKł {¿yXYTJiHHOB 

CBepnaoBoicHg ropswg HHCTHiyT

jJJiHAMHKA 3ASSM A3TOCAM OCBAJIA HA KJIETb-IWATiORdy 
HAKJIOHHOrO KAPEEPHOrO nOjüEEMHHKA

PęąiOMe. B CBÄ3H O EOHBJieHKeM Ha ropHHX npeAnpHHTKHX MaT$OpU 
Axa. nepeMemeHHH 6ojifcmerpy3Htrx aBTocauocBaJioB B03HHKaei HeoÖxoxH- 
m o c t ł  BHHBHEŁ ĄKHaHHKy noBeaeHHH TaKoft nxaT<j>opsin apx 3ae3Ae Ha Hee 
aBTocaMoeaaxa, Paccmotpenn pasxHRHHe BapaaHia sae3sa, äxh Haaßo- 
xee Taxexoro cxy iaa  Harpyaceiots pacoMoipeHu 5 c o c to h h h 8  OHCieMH h 
onpeaeJieKU Bexumam auoxatyfi KoxeßaHHÄ CHCTeMH, Bo xs6exa.Kxz b o 3 -  
HHKHOBeHHa pe3 0HaHCHux ÄBaeHHg BiMBaeHH npeaeJiBHHe ycaoszs Harpy- 
t c h h h  naaTifopMbi, no3Boxaicanne nofloßpaiB HeoÖxoABMyjo xeciKooTfc th ö k h x  
aaeweHTOB llC-ÄBeCKK. ÜOXOAÄ H3 paCOHHTHBaeMOg npOAOJDKHTeahHOCTH KO- 
xeßaiexbHoro nponeoca, moscho Taicsce onpexexsiTb panHOHaxbHyio CKopocib 
3ae3.ua aBTocaMocsaxa Ha nxaicJopMy, r t o ,  b cboio oaepeab noaBoxaeT 
oßocHOBaHHO onpexexHTb BexKHHHy TexHOXornaeoKog nayau rxh  oÖusbh  
aB t  ooaw oc aax ob .

B ropHOft npoMŁiraeHHOcTH pąąa cTpaa h s u k  npiaseHeHHe Kaptep- 
Hae HaauioHHüs eiainoBHe noflj.eMHae ycTaHOBKH.flBJiaaiąHecH ssenoM 
TpaHcnopTHoÄ cxeMU. OjąHaKo.pąą He^iocTaTKOb ,cBssaHHux,b o c h o b h o m, 
c HenaÓesHoK MHoroKpaTHOÄ neperpysKoü ropaoK jaaccH.oppaHmKBaeT 
hx mpoKoe pacnpocTpaHemte,

3aKQHOKepHiS4 pajBKTSieM cxeMH HascaoHHoro KaHaTHoro noßteMa

HBJIHKTCH pa3ps60TKK,n0HBXKBipeCH B UO&HeflHee BpeMH B IffljniKO-TeX- 
HKuecKQÄ uMTepaiype, b KOTopux npązyiaraeTCH BbißaBaTb ropny® aaccy 
H3 K&pbepa b aBTocaMOCBanax.noflHHMaeMHX noßbeMHUMH K&HaTaüK Ha 

cneuwajibHNX rpysoHecynpix anaT$op»iax [i ,2] . O^hhm its KaMÖoxee
OTBßTCTBSHHHX 3A6M6HT0B 3THX yCTBHOBOK HBAH6TCH rpySOHeCy^aJi
uax$opMa.
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ÄHHaMHKa saea^a aBiooanooBajia.,.

C ?cukh 3peHaa BocnpHHKMaöiaix HarpysoK Haaßojiee o n a c m a  

peassMOM pflH naas|opMH HBJifleïcH aaeafl na nee rpyseworo aawcaMoc-

Basa»

EbcKOAbKy B peajibHux ycAOBHax oßecnerorb HAeasbHoe coBMetąeirae 

ypoBHea MaTÖopMH m 3craEaflH,c KOTopoft ocymecTBAaeTca aaesfl aBToea- 

MOCBaxa.HeBüBMQacHO .cjteflOBaTejJbHO HeH3Öe*eH yfiap Koaeca o naaT$opiQr,

npH 3T0M B03M03RHH £B8 CKÿV&R (pHC.I)i

а) ypoBSHŁ rpy3oaecyią3K naasfopœ sw e ypobhh 3c*aicaAH.

б) ypoB8Hb rpyaoHecyąefi n m T ^ o p m .  æssce ypoBHs acrasa#».
PaocMOTpKM eayqaft c oípupaT&nbHoíí bhcotoä (pac.1 ,6 ) , Rax 60-

see rmem& r&x naarjopiai. Ero cxewa npHBąąeHa Ha pac.2 . 3flecb -

aacca rpy30necyiąeii rmaî^opaj, -  Macea aBTOcaMocBaj¡a,npHXOAHniaaca 

Ha nepeflHBB noflsecKy, -  cusa ynpyrocTb ynpyrax ajieiíeraoB, paBHaa 
C.X, ,rfle C -  secTKocTb ynpyrax esetseuroB noflBecKH naaT$opMfci, 

e&aa Tpemia, B03HHKaraqaa: b cacTeMe noßBecKH aia®|)opKH npa AefopiœupH 

ynpyrax ajieiieHTOB.

Pho. 2. MexaHHKo-AHHaMHHecxaH exeaa naaeHHH aBToeaMooaaJia o b k c c t k  h
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Tan KSK B peanbHoft oócTSHOBKe SBTOcaMOCBajî ÂsœeîCH c Becbwa 

MajioÄ cKopocTb» (flo 0 ,5  w /c i ,a  riaaï$opMa ya¿e&t ftocTaTOVHO Óoaboyi) 

fljiHHy (cahime 10 u ) , t o , c  flocraTo^moÜ pjin pacneioB tovhocti>ío, nepeîserçe- 

hksm aBTOCSMOCBauia npn sarpy3Ke moxho npeneôpeybo. Uoaroi^y b npHBe- 

fleHHMX CX6MSX CpHC.2) npHHHMaeTCH BO BHHMSHHe ałE2b CTyneHHSTOe H3M9- 

HeHHe Harpy3 KH o t Beca caiiocsaaa c  y -ie to u  bsjikhhhh nepena^a ypos- 

Heft
PaccMOTpKM cse3Ä nepeflHHX Koaec aBTOcaMocsaaa Ha rpyaoHecymy» 

naaT$opMy (cxewa na dkc.2) I coctohhhb (na^emie nepeflHeií yac tu  

aBTOcaMOCBajia Ha naaTÇopMy) CoraacHO TeopeMe 06 HSMeneHMH KHHeTiHJec- 

KOÏt 3HSprHK M03KHO 3anHcaTb:

T -  T0 = S A ,  ( I )

r^e T0 h T -  KKKeTHyecKSK asepraa nepe^Heft yacTK sBTocaMOCBaaa flo h 
nocae na^eraîK Ha naaT$opMy cooTBeîcTBeHHO.

SaiieHHB b BupaxeHHH (I) To=0, T »0,5-fflj^c^ , A«=m,><J.h h pemaa ero
oTHocHTeabHO V  c ,  aoayHHM:

H ) ° ,S (2 )

2 cocTOHHHe (yąap nepejpiefi yacTH aBToeajuocBaaa 0 naaT$opMy).

Qpw yfiape nepe^HeË yacTK asTOcaMOcsajia 0 rpysoHecyti^yB naas- 

$opwy nocaeflHeä nepeflaeTca yjąapHbd! saenyabc h ohe HanHHaeT ask -  

xeHHe BHH3 BAoab och X. (p H c.2 .) CoraacHO Teopewe 06 H3MeneHHH 

KOJiHyecTBa ąbhsshhk mo*ho 3aiiHcaTb :

Qx -  Ç x 0 -  0, (4)
rpe Q x0 h  Q - KoaayecTBO a b h x s h i w  ckc sei&i "no^eccopaaa 

yacTb rpy30Hecymeü naaw$opMH - nepesHHH yacTb s b t o- 
caMOCBaaa" flo k nocae yflapa cooTBercTBeHHO.

Hoactsbhb b BKpaaeHKee ( 4 )  sHavenKa <* m I  V? ca^od k.

Q  x  « <P>I + m 0 )  - V K H penta« ero oraocHTeabHO \/ x ,  no-

x y n a t :

Vx - m I  ■ Vc - )*' (5)
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ÄBHKeHHe ODHcaHHOft mctem bhhb Bfloab och X 6yn&t onucKBaTb- 
ca caeflyrapM flH$$epeH!9îajibHHM ypaBKeiasew:

(iii I + f7l2 )<X + C'X « ~ (tVii ifflz ) • ^ ■ £w«<l6)
rfle C - secTKOcTb ynpyrm aaeweHTOB cKcrem noppecm mav- 

$optoi;

- y ro a  HaKaoKa ypaccH noflbeMHo8 yeTaHOEKH.

B npaBofi « a c ra  BHpaseHBß (6 ) s h e k  "isHHyc" c t ebh tc h  npa flBjsxeHHH 

CKC'.eMBI BHH3 BfiOJEb OCH X,3HEK "HSBC” - npH flBX&eHHH BBepX BflOJIb

ocx X.
Q<5n?ee pemeHxe AXip^-speHuxajiBKoro ypaBHeHEs (6 ) :

X - c , • CoS k{ + c ¿ Sm k i  + P¡ , c. ■ -f ‘ Sinol (7)
HanajicHŁie ycaoBxa: X = Xq = Pj C eos. ¿ , X - V  X, t . 0.
Orcnfla Haiiflsu 3HaueHKa: Cj h Cg

CI = PI C_I Í SlW). °2 “ • irI-
CjieflOBETejlbHO ,ÄBXXeHH6 BHH3 ĆyfleT OnMCKBETbCH CJieflyKfflHM 3EK0H0M:

X  = B  K - 2 : e o s  | c t +  V ,  • K  < iin  i d  -  p ( . e ' l  -Ç • $>"0 d . ( 8 )
rfle B = g(ces<^ + -|s*«<X ).

ÄBKaceHxe bhms 6yfleT npofloœaïbcs flo sex nop,nosa cKopocïfc 

X = - B • K-1 si« K t + V eoS. K Í ocTaeîca oTpxqaTejibHofc,
i • xï.e. flc MOMeHTE t T, npH KOTopou X = Oj

Kt b B ■ H“1 V x -I ( (9)
OTCBfla nojiyiïHM sHaueHxa cosnt, = B * C H? */2 + B2} 
sin kV, * kVx- CK̂ V2 + B2 ) H, nOflCTHBHB 3TH 3HS«e~

hhh b (7) ,onpeflejuai xpaiîHee HHsaee noaoxeioie Aj npx BpevieHH t j :

Aj - (B2+ V/K2) 1/2 > K“2 - Pj C-̂ | ■ SmJ, HJiH, 3 aweHHB 
(B2 + VX2 K2 ) J/2 • K"2 = AQ, oKomaTejiŁHo noayxn«:

Ar  A0 - pi (I0)

BpeMH.npx Kotopom X flocrarneT BeairaîHH Aj onpeflejIHM H3 (9):
i l  m ¡T1 a r c i ÿ  ( V x • K . B"1) (II )

4 cocToaHHe (flBHxeHxe cxcTeuu BBepx)



flBHiteKKe cHCTeMH BBepx Bfloab o ch  X HaqneTCH npH bhiio jihshhk  

ycaoBHfi:
Ao >  2 Pj- C_I j  (12)

Up» otom 6yfle? cnpaBeftJiMBO oóąee peineHHe flHç^epeHUtîa.ibHoro 

ypaBHeHHH (?) np« caeflyion^Hx HauajibHKX ycjiOBHHx: X « A j ,X=0,t=0.

3H&tłeHHH KOHCTOHT CI •= AQ -  2 Pj C-  ̂ f  Sine/. , Cg = 0 . Cjiąąo- 

BaTeabHo.flBHseHHe BBepx BAOXb och X öyfle? ormcHBaTbca cxefly»- 

apoj aaKOHOM:

X -  (A0 -  2 Pj ■ C"1 |  ^  K  ̂ + PI C~ {■ (13)

ÄBHseHHe BBepx npoflomaeTCH ao Tex nop.noxa X/'O, T.e.flO mo-  

MeHTa t  2> nPM KOTOPOM X <= 0 . Hs oToro ycjioBHH,npHpaBUHB npoHS- 

boahjtd BwpaxeHHH (13) nyjro, nojiymiM ~fc 2 c

AMnjiHTyAa,na KOTopy® noAHHMeTcn cHCTewa BBepx BflOJib och 

X onpeflexHTCH hs BhipaseHKs:
A2 «= - C A0 -  3 Pj C_I f • ) (14)

PaccMaTpHBaa b c b h sh  Bhipaxenas (10) h (13), b o sh o  b u b b c th  3aBH- 
cHMocTb aMnjxHTyAa o t  HaijajibHux napaMeTDOB b oćnjeM BHfle,

An = A0 -  ( 2h  -  I )  Pj C_ I j  (15)

Äxa npefloxpaHeHH« noflBecKH rpysoHecyiąeił imaT$optffiä o t  6mct- 

poro H3Hoca óojibmoe ohcjio KOJieöaHHii xpafee HeacejiaTejibHO. Iloa- 
TOMy npH npOeKTHpOBaHHH HeOÖXOflHMO COKpaTHTb KX HHCJIC AO MHHH- 

Mywa. Bojiee ?oro .KojieöaHMH naaTćpopMH a o c th h  noracHyTb ao  saesfia
Ha DJiaTdiJOpMy 3&AHHX KOJieC , tHT06’d! H3ÖeKaTb B03M03EH0CTB BOSHHKHOBe-

HHH pesoHaHCHHX HBJieHHÄ. CjieAOBaTejibHo, nocxe f i s m e m a  B sepx 

ÎDJDKHO BWnOaHHTbCH yCJIOBHe: Ar>< 2 • Pj C“  ̂-T , h jih :

AqC 5 Pj C_I i • (16)
5 C0CT0HHH8 (3863A Ha njiaT^opwy 3SAHhx KOJiec asTOcawocBajia)
UpH a a e s ^ e  saflHHX KOJîec aBToesM Ocsajia Ha rpy30H ecynys) njiaT$opMv 

s e e  npeAHAys^e paccyKAerasH o cT asT ca  cnpaBexumBU. Bmocto BeaiPiH- 

HM nepenaA a ypoBHeft 'n öyA er h  c yoeTOM npocejçaHHH ruiaTéopbîii 

noA Becoii nepeAHe» t j a c r a  aBToeaMOCBajia; k ' = h  + à  h r%e:
ü h . P j  C*1 ^  (17)

,02 E . A .  Hoc a p e s ,  ¡0 ,3 . UonoB, ffl.fl. M yxytfftsoB
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no aHaHOFHH o npeflHSyapiMK paccyx&eH5łHMH moscho 3aroica?b:

Vz - l  h  £  ;  K = %  Vz  . c c ś J f a s r P ,  i - m j  ~ '-

d 3 ~  Ą  -  P  ■ C  ■ f  ' ?<k A?0 ^ ( f 2* t ę  ■ £ * )  ^  z  2 P g - ^ C ^ r n , ^ ,

r  - ( P t ,  -  3  %  C  . ( .  z / n P ) ,  /P h ~  PL - ( ?  A - i ) ’ %  • c  J  sżn jA j  

£'. orcpf (li ■ £■ r*J( ¿(  -- P  ■ £

Torfla secb nepHOfl KOJisÓaHłtó mojkho onpe^ejiHTb no $opwyjie ( cm.

p u c . 3 ) :  f , „ „ . *
i /  i * _  i  4 -t i  . /  /  y  i -

T  = t + i ' lP  7 ' * - ( 1 8 )

IIoflytieHHoe ycjiosue (16}, no3BOj;neT npn npoeKTHpoBamfK rpyao- 

HeoyaiHX iuiaT$opM nofloópaTb TpeÓyeMyio seeTKOCTb npyxKH (p ec- 

cop) CKCT8MU nOflBeCKK.npM HeodXOflKMOeTH MSHHTb ępMKUHOHKHft 

waTepnaji b no^BecKe c pejibKi yBejimeanH (yMeHbmeHHH) aMnjBttyflH 

k uHCJia Kojioć-aHHM ,MeKf*.Tb yroji HamiOHa Tpaccw. KpoMe Toro ,p ac-  

cwraaB npoflOjntHTejibHocTb KOjie6aHHH iuiaT^opiH, mojkho onpeflaaMTb 

Tpefiye^yB cKopocTb saeafla asTocaMOCBEJia Ha n-iaTtJopMy. Hcnojib3ys 

BbipasseHHe ( 1 8 )  .jierno onpesejiHTb npoflOJDKHTejtbHOCTb n em oaorm ec-  

koK nay3H,Heo6xoflKMOii Ha o6uen asTocawocBajioB ss Ha rajsenae ko- 

jieSaHHil CKCTeMu nepeA HauaaoM ABHKeHHfl.

DYNAMIKA WJAZDU WYWROTKI SAMOCHODOWEJ NA PLATFORMĘ WYCIĄGOWA 
POCHYŁEGO PODNOŚNIKA WYROBISKOWEGO

S t r e s z c z e n i e
W związku z wprowadzeniem do przedsiębiorstw górniczych platform do 

przesuwania wielotonażowych wywrotek samochodowych wynikła konieczność 
zbadania dynamiki zachowania się takiej platformy podczas wjazdu na nią 
wywrotki samochodowej. Rozpatrzono różne warianty wjazdu samochodu na 
taką platformę ptzy najbardziej granicznym przypadku obciążenia; rozpa
trzono 5 stanów układu 1 określono wielkości amplitudy drgaii układu.
Celem uniknięcia zjawisk rezonansowych o k r e ś l o n o  g r a n i c z n e  w a ru n k i  o b c i ą 
żenia platformy, pozwalające na d o b ó r  k o n i e c z n e j  t w a r d o ś c i  e l a s t y c z n y c h  
elementów podwieszenia. Wychodząc z o b l ic z o n e g o  c z a s u  t r w a n ia  p r o c e s u  
drgań, można także określić racjonalną s z y b k o ś ć  w ja z d u  w y w ro tk i  sa tn o ch o -
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âowej na platformę, co z kolei pozwala na uzasadnione określanie przerwy 
technologicznej dla wymiany wywrotek samochodowych.

DYNAMICS OF DUMP TROCK ENTRANCE TO A HOIST PLATFORM 
OF SLOPING EXCAVATION ELEVATOR

S u m m a r y
In consequence of introducing platforms into mining enterprises to shift 

multi-tonnage dump trucks a necessity arose to investigate the dynamics of 
behaviour of such a platform during entry of a dump truck. Different va
riants of truck entrance to such a platform were considered under the ma
ximum limiting condition of loading; 5 states qf the system were studied 
and quantities of system vibration, amplitude determined. To avoid resonance 
effects, limiting conditions for platform load were determined allowing 
a selection of necessary hardness of suspension flexible elements. On the 
basis of vibration duration calculated it is also possible to determine 
a reasonable speed at which dump truck can enter the platform, and then to 
state technological down time needed for exchanging these dump trucks.


