MAIIINHU 3A OBPABOTKA HA CKAJIHOOBJIMIIOBBYHM MATEPUAJIN

CKanHOOONMIOBEYHHTE MaTepUaIn ce JOOMBAT B KapUEpHTE BHB BHA Ha OJIOKOBE,
KOUTO IOCTBIIBAT 32 00pabOTBAHE B 3aBOJIUTE.

BrokoBeTe ca ¢ paznuuHu (HOPMH, pa3sMEpH M CTENeH Ha 00pabOTEeHOCT Ha CTEHHTE,
KOETO OKa3Ba OIpeeIsiia Pois B H300pa Ha TEXHOJIOTHS M MaIllMHA 33 TSXHATa 00paboTKa.

Mo dopma u crenen Ha 00pabOTEHOCT CKaHUTE OJIOKOBE OMBAT:

brokoBe ¢ ps3any creHu. Mimar npaBuiiHa napanenenunesa Gpopma.
Crenure Ha OnokoBeTe ca OoQOpPMEHH B CIEACTBHME Ha psi3aHe B Ipoleca Ha J00HMBa, upes
BEPIKHU KaMEHOPE3HN MAIIMHU WK BEXKCHH PE3auKH.

Hacupanu Grmokose. MmaT mpaBuiiHa mapanenenuneana gopma u ca obpadorenu c
LIMJIO U HEPABHOCTUTE UM HE Ca MO-ToneMH oT 30MM.

Iepdhopupanu 6rokoBe.JIMarT mpuUONM3NTETHO NpaBUIIHA Tapanenenunensa Gopma,
HO IO CTEHHTE Ca OCTaHAJIM HEPABHOCTH M OeNe3H OT LENeHeTo Ype3 nephopupasxe.

Heodhopmenu 6nokose. Mmar HeonpeneneHa popma ¢ eliHa, ABE WIK ¢ TpU 0QOPMEHH
CTEHH, BBPXY KOMTO OJIOKBT Ce MOCTaBs Ha 00padoTBaIaTa MallliHa.

BriokoBeTe ¢ ps3aHH CTEHH U NTaCHPaHUTE OIIOKOBE ca MpeIHa3HAUCHH 3a CKYJIITYPHH
ey, a nephopupanuTe 1 HeohOpMEHH OJIOKOBE 3a MPOU3BOACTBO HA IUIOYN U APYTH H3ICIHS.

Ilpouecute, 4pe3 KOMTO ce 00pabOTBAaT CKaJHUTE OJOKOBE M ce MOIydaBaT
HeoOxomuMmuTe GopMmH, pa3MepH U GakTypa Ha JuLeBaTa HOBbPXHHHA Ha U3JENHATA, BKIIOYBAT
peaunna onepanyy, H3BbPIIBAHH B CTPOra MOCIEIOBATEIHOCT OT PENLA CICUUANTU3UPAHN WIN

YHHBEpCAJIHM  MallMHK. B cbBpeMeHHHTE  Ipeanpustus,  oOpaboTBaHeTo  Ha
CKaJIHOOOJIMLIOBBYHUTE MATEPUATH € MOYTH M3ILI0 MEXaHU3UPAHO, KaTO HAKOM OIEpaLlUy ca U
aBTOMAaTH3UPaHH.

B KOHCTPYKTHBHO OTHOIICHHE MAIIMHHUTE 32 00paboTBaHe Ha CKATHOOOIHIOBLYHHUTE
MaTepHalli ca MHOT'O pa3HOOOpas3HH U ce KIIACH()UIUPAT MO Pa3INYHHU MPH3HAIM. B mpakTHkaTa
obaye, Te ce pasleNAT IO TAXHOTO TEXHOJIOIMYHO MNMpEIHAa3HAYCHHE HA CICIHUTE OCHOBHH
IpyIH:

Maiuvsy 3a psi3aHe Ha CKaJHH OJIOKOBeE.

OOpsi3Bamy 1 (ppe30BH MAIIUHU.

i OBBYHN MAITHHH.

Mammnu 3a yaapHo o0paboTBaHe.

Mammnu 3a crenpaiHa oopadoTka.

MaivHuTte 3a ps3aHe Ha CKaJHH OJOKOBE ce IOAPA3NEAT Ha: rarepy, MAllMHU C
I'bBKaB pabOTEH OpraH M JUCKOBH PE3adKH.

NARWDD =

I'naa 4. TATEPU
4.1. O0mmu cBeieHNUs 3a TaTepHTe

Iatepure ca exHu OT Hal-cTapUTe MAIMHY 3 PsI3aHE Ha CKaJIHU O10oKoBe. MacoBOTO
UM H3MO0JI3BAHE 3all0¥Ba OlIe NMpe3 MHUHaIUS Bek. [IbpBure rarepum ca OWIM H3IOI3BaHU 3a
psi3aHe Ha MEKU CKaJlHM MaTepHald, a B MOCIEACTBUE U 32 CPEIHO TBHPIU U TBBPIU CKAJIHU
610Kk0Be. Psi3aHeTo Ha OJOKOBETE ITBPBOHAYAIHO CE € OCBLIECTBSBAIO OT MaXaJlOBUIHOTO
JIBIDKEHHE Ha NPaBOBI'bJIHA PaMKa, Ha KOATO Ca ObHATH CTOMAaHEHU BBKETa M ce€ IOJaBa
KBapLOB IICBK U Boza. B mocnencrBue BbkeTaTa ca 3aMEHEHM C IVIaJIKU CTOMAHEHHU HOXKOBE
(JIeHTH), KOUTO Ce M3ION3YBAT U Cera 3a PA3AHETO Ha TBHP/U CKaJIHH OJIOKOBE Ha IIOUH.

Hpunmmn Ha peifctBue. ['aTepure ce XxapakTepusupar ¢ Hocema KoHcTpykuus 1 (dur.
4.1.) ¥ IOIBIDKHA NPABOBI'BIIHA paMa 2, B KOSTO C€ MOHTHPAT KOMIUICKT HOXOBE, OITbHATH II0
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AbJDKMHATa UM C OIpPCEACJICHa CHJia. Ps3anero ce H3BBbpIIBA OT HUKIWYHOTO ABHIKCHHE Ha
HOXOBCTC I10 HAIIpaBJICHUEC Ha AbJUKHMHATa UM BBPXY IHNOBBPXHUHATA HAa CKaJIHUA osokx. Tosa
JABUKCHUEC CC OCBIICCTBABA OT 3aJBHKBAIL] €J1. Z[BI/H"aTeJ'I 9pe3 KOJITHOMOTOBHIIKOB MEXAaHU3BM.

HOI[aBaHeTO Sn (OTHOCI/ITe.HHOTO ABMOKCHUE MCEXIAY HOXOBETC W CKaJIHHUA 6.]'[0](,

MEPICHANKY/IAPHO HAa HAIPaBJICHUETO Ha PS3aHE) Ce MOCTHIA T10 IBA HAUMHA:

1. CxannHuaT OJNIOK € HEMOJBI)KCH, a IOJABIDKHATA paMa C HOXOBETE W3BBPIIBA U
TI0/IaBaTETHOTO JABMKECHHUE;

2. DBnokbT U3BBPIIBA IONABATEIHOTO IBWKCHHE, KaTO Ce MOBOWra Harope, a
TMOJIBIDKHATA PaMa M3BBPILIBA CaMO OCHOBHOTO JIBHKEHHUE (PSI3aHETO).

Knacudukanus. Iarepure ce xiacupuuupar cropea: BUALT Ha paGOTHHA MHCTPYMEHT;
HAIlpaBJICHUETO HA JBIKEHHE HA pAOOTHUS MHCTPYMEHT; TPAeKTOPHATA OIMCBaHA OT
HMHCTPYMEHTA IIPU PA3aHE U IPYTH YaCTHU KOHCTPYKTUBHH MPH3HALIL

B 3aBucuMocT OT BHa Ha paOOTHUS MHCTPYMEHT raTepure OuBar:

1. Tartepu, paboremm cbc cBOOOJEH a0pa3sWB — KBapIOB IBICBK WiM MmpoT (¢ur.
4.1.a,0,8);

2. Tarepwu, paboTemy ¢ HOKOBE apMUPAHH C TBBPJIOCIUIABHH 3b0H;

3. Tarepu c nuamanTeHu HoxoBe (¢pwur. 4.1.1,71,€,%,3).

Cropen HarpaBI€HHETO Ha OCHOBHOTO JBM)KCHHE Ha PaOOTHHS MHCTPYMEHT, raTepure ce
HOApa3 AT Ha:

1. Tarepu c XOPHU30HTAIHO JBH)KCHHUE;

2. Tartepu ¢ BEpTHKaJIHO IBMKCHHE, HAPUYAHHU OLE BEPTHKAIIHU IaTepH.

Cnopen xapakTepa Ha TPacKTOPHATA, OIIMCBAaHA OT MHCTPYMEHTA 3a psi3aHe, raTepure ce
JEJAT Ha:

1. Tarepu c xpuBonuHeiHa Tpaekropust (¢pur. 4.1.a,6,8);

2. Tarepu c npaBonuHelHa TpaekTopus (ur. 4.1.r,1,e,%).

B mnpakrukara rarepure ce KiIacMGHUIMpaT Hai-uyecTO IO IOCIEIAHHMSA T.Hap. KMHEMaTH4eH
npu3HaK. 3a TraTtepure C KPHBOIMHEHHA TPAeKTOpHsA € XapaKTePHO XOPH30HTAIHOTO
PAa3IONIOKEHHE HA HOXKOBETE, a raTepPUTE C NPABOJIMHEHHA TPACKTOPU UMAT XOPU30HTAIHA WU
BEPTHKAJIHA MOJ[BIKHA paMa.

PaspenstHeTo Ha ratepure Ha JB€ KHHEMaTUYHM TPYIH € OMNPEIENCHO OT IPHUHIHITHO
Pa3IMYHKUTE METOAU HA PsI3aHe, B 3aBUCUMOCT OT Pa3iIMYHUTE PU3UKO-MEXaHUYHU CBOMCTBA Ha
CKaJIHUTE MaTepHAIH.

B camocrosTenHa rpyna, HapedeHa crienuanHu ratepu (gur. 4.1.,3) ca 00eAMHEHHU raTepu c
MabK Opoil HOXOBE, KOMTO H3IIBJIHABAT CHELHATHU TEXHOJIOTMYHH oOrepauuu. TakuBa
OIepaluy 3a IPOU3BOJICTBOTO HA INIOYH MJIM M3JEIHS C MHOTO royisiMa ie0eInHa; U3rOTBSHETO
Ha 3aroTOBKM 3a NPOQWIHM W3JENus WIM pa3pa3BaHETO Ha HECTAHIAPTHU OJIOKOBE,
NPEBUINABAIM MaKCHMAJIHO JIOIYCTUMUTE pa3Mepu Ha OOMKHOBEHM ratepu u Jp. Kem Tasu
rpyna crnazatr U MoHo rarepure (¢ur.4.1.3) KOMTO ca ¢ IMH HOX U CIyXaT 3a opopMsHE Ha
0JI0KOBETE B TOUHA IIPaBMIIHA reOMeTpUYHA (hOpMa, HaH-4ecTO MapaelieIe].

Obnact Ha npunoxkenue. [Ipu ps3aHe Ha cKanHU GJIOKOBE C rosiMa SKOCT U BHCOKO
ChAbP)KAaHUE HA KBAPIl HAli-IIPHEMITMB € METOIbT Ha PA3aHe Ype3 IIaJKU HOKOBE ChC CBOOOIEH
abpa3uB, KOITO ¢ Hali-epeKTUBEH B YCIIOBUsSI HA KPMBOJMHEHHA TPAEGKTOPHS HA JBIKCHUE Ha
UHCTpYMEHTa. TakaBa TPacKTOpPHs OCUI'YpsIBa Hai-JIECEH JIOCTBI Ha abpa3uBa B CKAJIHUS CPE3.

Ps3aHeTo ¢ rarepHH HOXOBE, apMUPAHH C TBBPAOCIUIABHU 3b0OM, cera ce mpuiara
caMO 3a psA3aHe HAa MeKu cKayiHu OsokoBe. HoxkoBere apmMHpaHM ¢ TBBPIOCIUIABHH 30U
U3KMCKBAT MPABOIMHEIHA TPACKTOPHSL.

B HacrosAmmMs MOMEHT ps3aHETO Ha CKAJIHM OJIOKOBE C JMAMAaHTCHH HOXKOBE Ce




ST 4,1 OpeEHnENER CDSMM E8 TaTepn

IpuJIara MacoBo. 3a IIbPBH ITBT AMAaMaHTEHN HOXKOBE ca m3noi3BaHu B benrus mpe3 1956 T. , a
ciient ToBa BEB ['epmanms, Uranus u ap. Upes 1raMaHTeHH HO)KOBE MHOTO €(peKTHBHO Ce pexaT
MEKH M CPeJHO TBBPIY cKayHH OsiokoBe. Cera MpaMOpHHTE OJIOKOBE C€ pekaT M3KIFOUHTEITHO
C JMaMaHTeHH HokoBe. TO3M BHJI HMHCTPYMEHT H3UCKBA IIPAaBOJIMHEHHA TPAeKTOpUS Ha
IIBIDKCHUE, TIPU KOSITO Ca W3KITIOYEHH YIapHHUTE B3aMMOICHCTBUS MEXIYy AMaMaHTCHHUTE 3bpHA
OT CerMeHTa Ha HOKa M JBHOTO Ha cpsi3a B Onmoka. [Ipy To3m HaumH Ha psi3aHe € OCHI'YpeHO
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ITBJIHO TIOKPHTHE HA THHOTO HA CPsi3a OT OJOKa TO JMaMAaHTEHHUTE 3bpHA Ha HOXA IPH HETOBOTO
IBIDKEHUE.

ChbBpeMEHHHTE TaTepy ca BHCOKOIPOM3BOIAMTEIHM MAlIMHH 3a Ps3aHe Ha CKaJIHH
0710KOBe, CHOPBKEHH ca ¢ roisM Opoil HoxoBe (o 150) m morar nma paspssBar OJIOK C
MaKCHUMaJIHHU pa3MepH 10 4x2, 5x2 M.

4.2. TATEPU C KPUBOJIMHEMHA TPAEKTOPHS HA PABOTHUS MHCTPYMEHT

OGyact Ha mpuiokeHHe. B cbBpeMeHHaTa CKalHOOOpaOOTBalla MPOMHIIIEHOCT
rarepure ¢ KpUBOJIMHEHHA TpaeKkTOpUs Ha pabOTHHUS MHCTPYMEHT HMAaT OrPaHHYCHO
MIPUJIOXKEHHE U Ce M3IIONI3BAT TJIABHO 32 PSA3aHE Ha IPAHUTHU OJIOKOBE U APYrM TBBPIM CKATHU
marepuasy. Karo mpaBwio mnpu Te3W raTepd ce U3NON3BaT TPAJUIMOHHUTE pabOTHU
HHCTPYMEGHTH — TJIQJIKW CTOMaHEHM HOXOBe U cBOoOOneH abpa3uB. Mammnure ce
XapaKTepU3Mpar C POCTa KOHCTPYKIHSL.

TpsdBa obaue ma ce orOenexu, 4e raTrepure C KPHBOJIMHEWHA TPAEeKTOpWs Ha
pabOTHHS MHCTPYMEHT ca OWJIM M3MONI3BaHU 210 npeny 30 TOAMHU U 3a psi3aHe Ha OJIOKOBE OT
CPEeIIHO TBBPIM CKAJIHU MaTepHallk, KbM KOUTO CIaJaT MPaMOPHUTE M MPaMOPHO IHMOIOOHHTE
Marepuasy. Te3sn MammHu obade ca M3MECTEHHM HPH PS3aHETO HAa MPAaMOPHH OJIOKOBE, OT
raTepure ¢ JMaMaHTCHU HOXOBE.

latepute ¢ KpHBOJIMHEHHA TpaeKTOpHs Ha pPabOTHHS MHCTPYMEHT IBITO BpeMme ca
OWIM OCHOBHM MAIlIMHM 3a Ps3aHe HA CKAJIHU OJOKOBE M OT TAX € 3alOYHANl TEXHHYECKHUS
MIPOTpec U YChbBBPLICHCTBAHETO U Ch3/1aBaHETO Ha HOBM KOHCTPYKLMHU U NIPUHIMIIN HA PA3aHE.

/
/ /
/ / MAXAAOBMAHA
7 \(/ TPAEKTOPUA

i i i’ i
®ur.4.2. Cxema Ha MaxaJIOBUJHO JBI)KCHHE HAa TaTEPHUS HOX.

Knacudukanus. I"atrepure ¢ kpuBoiIMHEHHA TpaeKTOpUs Ha PaOOTHUS HHCTPYMEHT ce

JeNAT Ha /1B BUAA:
1.T'atepu ¢ MaxaJOBHAHO JBIKCHHE, IIPU KOMTO BCUUKHM TOYKU OT pexkelus pb0 Ha
Hoxa (¢ur.4.2) onucBaT eHAKBH TPaeKTOPHH, C GopMa Ha Jbra OT OKPBKHOCT C €IHAKBH
paauyc (KOJIKOTO € pa3CTOSHHETO OT IOpHAaTa TOYKa Ha OKadyBaHEe /IO JOJHHUS pexel] pb0 Ha
Hoka). Ilpm TakaBa TpaekTOpUs HA HOXKA CE OCHTYpsBa KPaTKOBPEMEHEH KOHTAKT Ha
HMHCTPYMEHTA C JIBHOTO Ha cpsA3a OT OJIOKa, T.e. CaMO TOraBa, KOraro INOZBIDKHATA paMa € B
KpaiHO JIOJIHO MOJIOKCHHUE, B Pe3YITaT Ha KOETO Ce MOCTHUIa HHUCKA CHEPronoriIbIIaeMOCT Ha
nporeca ps3ane. [lopamu ToBa 4e e kpaliHO (IpeqHa W 3aJHa) MBPTBU TOYKH Ha MOJBIKHATA
pama, Tocie/lHaTa ce IOBAUTra, CE OCHI'YpsiBa JI0CTaThYHO J0OPO 3aKpenBaHe Ha CKATHUSA Cpe3 C
abpas3uB. Te3u rarepu ca M3BECTHH B IIPAKTHUKATa OLIE KATO JIOJKOBH WIM MaXaJlOBUIHH
rarepy. B HacTOAIIMSA MOMEHT JIIOIKOBUTE raTepy ca Hail-pa3npocTpaHEHUTE KOHCTPYKLHMU OT



MAIIMHUTE C KPUBOJIMHEHHA TPACKTOPHS HAa pabOTHUSI HHCTPYMEHT.

2.T'atepu cbc CIOXKHO ABW)KEHHE, NPU KOETO BCSAKA TOYKA OT PEXEIUst pp0 Ha HOXa
OITMCBa TpaeKTOpHs, MMama ¢opMa Ha CIOKHAa KpuBa. [Ipm Ta3W TEXHOJIOTHs ce IOCTHTa
yOb/DKaBaHe Ha KOHTaKTa MEXIy HOXa W CKalIHHA OJIOK, IOpaad KOETO Ce yBelIndaBa
MTPOU3BOANTEIHOCTTA Ha TaTepuTe. I'aTepure ChC CII0XKHO ABMKEHHME HAa HOXKa CE CUMTAT 3a I0-
YCBBBPIICHCTBAHU B CPAaBHEHUE C JIIOJIKOBUTE IaTepH, HO ca C IMO-CIOXKHHU YCTPOICTBA, KOETO
OrpaHNyaBa TAXHOTO MacOBO NPUIOKEHUE.

4.2.1.JIFOJIKOBU I'ATEPU

KOHCTpYKTHBHM _cxeMu Ha JrojkoBUTe rarepd. ChBPEMEHHHTE KOHCTPYKIHMH
JIFOJIKOBU TaTEPH CE XapaKTePU3HMpPa C TOBA, Y€ CKATHUST OJIOK € HEMOIBIKEH M MOJABAHETO CC
OCBILIECTBSIBA OT MOJBIKHATA pama. JIFOIKOBHUTE rarepy ce pas3jinyaBar IJIaBHO 10 HaYMHA Ha
OKauBaHEe Ha MOTOBMJIKATa KbM IOJBI)XHATA paMa W OUBAT: ¢ MpeaHO okauyBaHe ((ur.4.3,a) u
cbe 3anH0 okauBaHe (dur.4.3,0).

lateputre ¢ TpeAHO OKayBaHe HA MOTOBIJIKATA HMMAaT TojisMa [Ab/DKMHA Ha
KOHCTPYKIIMSITA, KOCTO M3MCKBA MO-TONsIMA IUION[ HA pabOTHOTO TomenieHue. [Ipu rarepure
MOCTPOCHH TI0 Ta3d CXEMa CC M3MOJ3Ba €JHA MOTOBHIIKA, KOSTO CE CBBP3Ba IIAPHUPHO B
cpelara Ha HalpeyHaTa rpeja oT MoJBMKHaTa paMa. KuHeMariyHaTa cxema 3a peajii3upaHe Ha
OCHOBHOTO JIBIJKCHHE Ha MOJBIKHATA paMa ¢ MHOTO OIPOCTEHA.

®ur.4.3. CxeMH Ha OKayBaHE Ha IO/IBWKHATA paMa Ha JIIOJIKOB rarep
a - MpeJJHO OKa4BaHe; O - 3a/{HO OKauBaHe; | — ckaJieH OJI0K; 2 — IOJBM)XHHU pama; 3 —
TOJBKHU OIOPH; 4 — KOISIHOMOTOBUJIKOB MEXaHU3bM.

latepure cbC 3aJHO OKauBaHE Ha IOJABMKHATA paMa MMAT MHOTO IIO-MaJiKa
rabapuTHa IbJDKUHA, HO KHHEMAaTHYHATa CXeMa € 3HAYMTEIIHO M0-CJIOKHA B CPAaBHEHHUE C Ta3H C
npenHo okauBaHe. [IpM 3agHOTO OKauBaHE Ca 3aJBIDKUTEIHM JBE MOTOBHIKH, KOMTO C€
CBBP3BaT LIAPHUPHO KbM 3aJHHUTE KpauWllla HAa CTPAHWYHMTE I'PEAM OT IOJBIKHATA pama. B
Clydas M OKa4BaHETO Ha MOTOBMJIKMTE KbM KOJISSHOBHS MEXaHU3bM € ycinokHeHo. Ilo Te3u
MIPUYMHM B IPAKTHKaTa KHHEMaTUYHATA CXEMa ChC 3a/{HO OKaYBaHe I10-PAAKO Ce IpuiIara.
INpeumyecTBa Ha raTepuTe ¢ MaxajaoBUIHA TPACKTOPHS HA HOXKOBETE Ca:
1.B kpaiiHuTe NOI0XKEHHS Ha IOABWKHATA paMa, JIOJIHHUAT PO HA HOXKOBETE CE M3JHUra
HaJl JbHOTO HA CPsi3a ¢ 0KOJI0 250MM M 110 TaKbB HAUMH IIPH TAXHOTO I10-HATATHIIHO JBIKECHHE
TE HaHACAT y/ap Mo abpa3HBHUSA CIIOH, KOETO OJaronpHATCTBa BHEIPSABAHETO Ha aOpa3MBHUTE
3bPHA B CKJIHUS OJIOK U PECIICKTUBHO PSI3aHETO € MO-MHTEH3HUBHO.
2.Hannunero Ha cBOOOJICH XOJ Ha IOABIDKHAaTa paMa (B IEpHOJa, KOraTo JIMIICBA
KOHTaKT MEXJ[y HOKOBETE M JTbHOTO Ha cps3a) MO3BOJIABA paMara Jia YBEJIWYM KMHETHYHATa
SHEeprus, KOATO ce W3II0N3Ba B MOMEHTa Ha ps3aHero. ToBa IO3BOMsIBA Ja CE H3MOJI3BAT
MAaxOBHIIM, KOETO /1aBa Bb3MOXHOCT 3a/IBIKBAILMAT JABUrATEN 12 € C 10-MaJIKa MOIIHOCT.
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HenocraTbiy Ha JIIOIKOBUTE TaTepH ca:

1.JIumca Ha MOCTOSTHEH KOHTAKT MEXIY PeKeIlust pb0 Ha HOXKOBETE M JbHOTO Ha Cpsi3a.
HoskoBete onupar IbHOTO Ha Cpsi3a caMo B KpaifHO JOJIHO IOJIOXKEHUE HA IOABMKHATA paMa.
To3u KOHTaKT 00aue € HeAOCTAThUCH , HE3aBUCUMO U€ CE YIBbJDKaBa B CIICJCTBHE JeOennHaTa
Ha cios OT abpa3WBHUTE 3bpHA U €IacTUYHHTE AedopMaluy Ha HOKOBeTe. B kpaifHa cmerka
TO3H KOHTaKT MOXe J1a TocTUurHe 10 20+25% ot rbmKuHaTa Ha Xona Ha pabora.

2.OTHOCHTEIIHO MaJIKa CKOPOCT Ha psA3aHe, IUMUTUPAHA OT 3HA4YUTENIHATa CTOMHOCT Ha
HWHEPLUMOHHUTE CHJIM, KOMTO Ca pe3yiTar OT XapakTepa Ha IBI)KEHHE M roisMmara maca Ha
JBIDKEIINTE CE YaCTH OT IOJBIYKHATA paMa M 3a[BHKBAIIUAT MEXaHU3bM.

3.TonsM pa3xox Ha MeTall BCIEACTBUE Ha ObP30TO M3HOCBaHE HA HOXKOBETE (OKOJIO 2KT

2
Ha IM~ cps3aHa MOBBPXHOCT)
4.Hwucka mpon3BOAUTETHOCT.

4.2.2. KOHCTpYKTHBHHU BB3JIU U €IEMEHTH Ha JIFOJIKOBUTE raTepu

OCHOBHHTE KOHCTPYKTHBHH PEILICHHUS Ha TJIABHUTE BB3ITM Ha JIIONKOBUTE TaTepH UMaT
MAJIKU Pa3iIHdysl 3a OTACITHUTE BHIOBE MALIMHHM, ITOPAJH KOETO TE ca pasrieaHd Bb3 OCHOBA
Ha Haif-pa3npocTpaHeHaTa KOHCTPYKLHS C IIpeHo okauBaHe (4.4.).

JIronKOBUTE TaTepU C€ CHCTOSAT OT CIIEAHHTE OCHOBHH BB3JIM: OCHOBHA pama,
MOAABM)KHA paMa, 3a/IBIDKBAI] MEXaHU3bM, MEXaHH3bM 3a IOoJaBaHe Ha aOpa3uB U KOJIMYKA 3a
CKaTHUS OJIOK.

OcHoBHarta paMa | mpezcTaBisiBa MacHBHA IPOCTPAHCTBEHAa KOHCTPYKIHS, MMaIla
¢opma Ha mapanenenurea. CbCTOH ce OT YETHUPH BEPTHUKAIHU CTOWKH (KOJIOHHM) ¢ OOYBKH B
JOJTHATA MM 4YacT, KBJETO 4Ype3 OONTOBE ce CBBHP3BAT 3APaBO KbM CTOMAaHEH (yHIaMEHT.
BeprukaiHute CTOWKM B ropHara 4acT ca CBBP3aHH IOMEXIy CH upe3 CTOMaHeHW rpeau. B
CTOMKHUTE Cce pa3noyiarar eJIeMEHTHTEe OT MeXaHW3Ma 3a ITOIaBaHe Ha IMOABIKHATA paMa.

KoHCTpYKTHBHHTE €leMEHTH TO OCHOBHATa paMa TpsOBa Ja OTrOBapsT Ha CICIHUTE
M3UCKBAHMS: TOIsIMa KOPABUHA M BUOPOYCTOHYMBOCT; TOJIsSIMA TBITOTPAHOCT; OCHT'YpsIBaHE Ha
BHCOKAa TOYHOCT;TEXHOJOTMYHOCT Ha KOHCTPYKIMATA; MHHHMAaJHA Maca; OCUTypsSBaHE Ha
KOMIIAKTHOCT ¥ y00OHO B3aHMHO Pa3IOIOKEHHE Ha OTJIEITHUTE BB3JIH.

Haii-gecTo cpemaHoTo KOHCTPYKTUBHO PEIICHHE Ha BEpTHUKAJIHA CTOMKA € TMOKa3aHO
Ha ¢ur.4.5.

KopmycHure eneMeHTH OT OCHOBHAaTa paMa Ha CBHBPEMEHHHUTE Trarepu C
KpPHBOJIMHEHHA TPaeKTOpHs B IOBEYETO CIydal ca ChC CIOXKHA KoHpurypaumus. Te wmar
ycuiBany pebpa 3a IMOBUIABaHE Ha KOpaBHHATA Ha KOHCTPYKLMATA, 0a30BH NMOBBPXHHHHU 3a
3aKperBaHe Ha BB3IUTE KbM OCHOBHATA paMa, HaNpaBIIsBAIIH €JIEMEHTH 3a IMOABWKHATA paMa U
Ip. KOHCTPYKTHBHHM eJIEMEHTH. BepTHKalHHTE KOJOHM OT OCHOBHaTa pamMa ca KyXH
KOHCTPYKTHBHH €JIEMEHTH U CE M3TOTBST OT CTOMAHEHHM JIMCTOBE CHEIMHEHHU Upe3 3aBapsiBaHe
W ca Jisita KOHCTpyKnust. Korato BepTHKaTHUTE KOJOHU Ca JIETH OOMKHOBEHO Ca OT YyT'yH.

HonBmxHara pama 2 (¢ur.4.4.) nma npaBobI'biHa (opmMa M ce CbCTOM OT JBE
Ha/UIb)XKHU YYTyHEHH ¥ JIBE HAlpeYHH CTOMAaHEHW TPEOH, CHhEIWHEHH MNOMEXIYy CH 4pe3
6onroBe. Ha monBikHaTa pama ce MOHTHpPAT raTepHHUTE HOXOBE, KOETO CE OCBHIIECTBSBA ChC
3HAYUTEJIHU CHIM Ha oirbH (0koj0 40-50kN 3a equn HOX). [To TakbB Ha4MH, B 3aBUCUMOCT OT
Opost Ha HOXKOBETE, CyMapHaTa CHjia Ha OITbH, C KOSTO Ce HaToBapBa ITOJBIKHATA paMa MOXKE
na nocturHe 10 8000kN. OcBeH ToBa, MOIBIDKHATAa paMa Ce HATOBAapBa JOITBIHHUTEIHO IIpe3
BpeMe Ha paboTa Ha raTepa M OT HHEPLUOHHH CHJIM, KOUTO JOCTHTAT J0 3HAUYUTETHH CTOMHOCTH
B MBPTBHUTE TOUKH, KAKTO W OT CHINTE Ha pszaHe. [lopaau Te3u (akTopH, U3MCKBAHUITA KbM
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SIKOCTTA Ha MOJIBIKHATA PaMa ca MHOTO BHCOKH.
IMonBmxHaTa pamMa ce OKa4yBa MIAPHUPHO HA J(BE KOOMIMIM 3, KOMTO JiarepyBar B
T.Hap. TMOMIBIXXHH ONOpH 4, MOHTHPaHH BBB BEPTHKAIHHTE CTOMKH. KOHCTPYKTHBHOTO
o(hopMIIeHYE Ha Bb3eJia IIOABIKHA ONOpa € MoKa3aHo Ha Gur.4.6.
Kobunuimre ca BakeH KOHCTPYKTHBEH CJIEMCHT Ha JTIOJIKOBUTE TaTepH U OOMKHOBEHO

g ‘
> W
1"
®ur.4.4. O6u1 BUI HA JFOJIKOB ratep




¢wur.4.5. BepTrukaiHa KoJIoOHa OT OCHOBHATa paMa

@ur.4.6. KoHcTpyKTUBHO 0opMIICHNE Ha Bb3€iIa IO/IBIKHA OOpa

1- BepTHKanHA KOJOHA; 2- BEPTHKAIEH XOAOB BUHT; 3- BOJEINA BTyIKa-raiika; 4-cymopr; 5-
JI0JTHA OTIOpa Ha XOJOBHUS BUHT; 6- IUIb3ray; 7- peryaupall BUHT; 8- OIBIKHA OIOpa;

ca CABOCHH, KOETO T IIPaBU MO-37ipaBH. M3roTBAT ce OT 3aBapbYHU CTOMAHEHU EJIEMEHTH WIIHN
ca JaTa KOHCTpYKLMs. JlarepyBaHeTO Ha OCUTE Ha KOOWJIMIIMTE KbM IMOJBIKHHUTE ONOPH U KbM
MOJBIDKHATA paMa MOXe Ja ObJe ¢ ThPKAIAIM ce WM C Iurs3ramy jarepu (¢ur.4.6).
Pa3crostHMeTO OT OCTa Ha OKauBaHE KbM IMOJBIKHHTE ONOPH N0 OCTAa HAa OKAauBaHE KbM
MozIBMKHATa pama e oT 1 o 1.5m.

3aIBIKBAIMAT MEXaHU3bM NPEICTaBIsIBA ChBKYITHOCT OT YCTPOHCTBA OCUTYpSIBAILU
MAaxaJIOBUJIHO JIBIDKCHHME Ha MOIBI)KHATA pama. ['nmaBHus nsuraren 8 (¢ur.4.4) upe3 pembyHa
Ipe/laBKa 3aJBMKBA MAaxOBHMKa, KOHTO upe3 KOJISHOTO 9 M MoToBwiIKara 6 mpenaBa
MaxaJIOBUJIHO JIBIDKEHHE Ha TIOJBI)KHATA paMma.

3a 3a/(BIKBAHETO HA JIIOJIKOBUTE TaTepu OOMKHOBEHO CE M3ION3BAT €IHOCKOPOCTHH
ACHHXPOHHHU EJICKTPOJBUTATEII C HAKBCO CHEAUHEH POTOpP, HO C IOBHIICH ITyCKOB MOMEHT.
MomiHocTTa Ha JABUrarels 3aBUCH OT KOHCTPYKLMATA Ha Tarepa M IO-CNIELHAlHO OT
MaKCHMaJIHUs Opoil HOXKOBE MOHTHpaHU B pamata u ¢ B rpanunure 20-100kW. Te3n nsurarenu
UMaT TBBPJA XapaKTEPUCTHKA U OCUI'YpsIBAT IIOCTOSHHA MOIIHOCT M HE3HAUMTEIHO U3MCHEHUE
Ha 4ecToTaTa Ha BbPTEHE Ha BaJla IIPU TOBap.

OCHOBEH Bb3€J Ha 3aBIKBAILMAT MEXaHU3bM € IVIABHHUAT BaJ C MOHTHPAaHUTE KbM
HEro MaxoBHK M KoisHO. Haii-decTo m3mnon3BaHaTa KOHCTPYKTHMBHA CX€Ma Ha TO3M BB3EN €
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noka3ana Ha ¢wur.4.8. [maBHuAT Ban 2 narepyBa Ha CHUMEHH Jiarepy B onopure 1 u 4, KOUTO ca
3aKperneHn KbM croMaHoOeToHeH (yHInameHT. Ha riaBHMS Bajd, MeXIy JIar€pHHUTE OIOpU ce
3akpenBa MaxoBuka 3. IIpu JroiaKoBUTE raTepu MaxOBHKBT aKyMyJIHpa KMHETHYHA CHEprus,
Ipe3 BPEMETO, KOraTo HOXKOBETE HE Ca B KOHTAKT ¢ aOpa3sUBHUS MaTepual B cpsA3a KaTo OTJaBa
4acT OT Ta3W €Heprus Ipe3 Bpeme Ha ps3aHeTo. OCBEH TOBa MaXOBUKA BB3IPHEMa U YaCTHUHO
KOMIICHCHPA MHEPLUOHHUTE CHJIM BH3HUKBAILM B MBPTBUTE TOYKM HA IOABMXKHATA pama. [lo
TEe3H NIPUYUHU MaXOBUKBT HAa CbBPEMEHHHTE raTepy UMa IOBHUIIEHA Maca U roisAM JUaMEThp 10
2.5-3M. 3a ynoOCTBO NMPU MOHTaX M TPAHCIOPT, MaXOBULUTE OOMKHOBEHO CE€ ChEIUHSABAT C
Gonrose.

=]

dur.4.7. Bunose KoOMIHILIN
a-oKa4yBaHe 4Ype3 ThPKAJSIIIN JIarepH; 0-4pe3 IUTh3ralily JIarepu

B noseuero monkoBu raTepu 3a ONPOCTABAHEC HA KOHCTPYKIHATA Ha 3aABMIKBAIIIUA
MCXaHU3bM, MaXOBHUKDLT OOUKHOBCHO CIIy)XH €IHOBPEMCHHO M KaTo 3aJBHXXBallla H.Iaﬁ6a,
ocurypsBallla HaMaJIIBaHECTO Ha YECTOTaTa Ha BbPTCHE Ha Bajla Ha CJICKTPOABUTATEIIA. B to3u
cnyqaf/'l BoJcUIaTa maiiba 3aKpeIiCHa KbM Bajla Ha CJICKTPOABUTaTE)IsI UMa KaHaJIM 3a KIMHOBU
peMbIH, a MaXOBUKBT OOMKHOBCHO HSIMa TaKHBa KaHAJIW U € C IUIOCKA Hepmbepnﬂ. Tosa ce
IpaBu 3a obJieKyaBaHe Ha pexnuMa Ha pa60ra Ha peMbyiHarTa MpeaaBKa. Bcenencreue Ha
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®ur.4.8. OO0 BH/I HAa Bh3€Jj1a IIaBEH BaJl Ha 3a/IBHIKBAHETO

KMHEMaTHKaTa Ha MAaxaJOBHJHOTO [IBIDKCHHE HA IIOZBIDKHATA paMa M JICHCTBHETO Ha
WMHEPIMOHHUTE CHJIM, BIJIOBaTa CKOPOCT Ha KOJSIHOTO 5 € HepaBHOMEpHA. 3a eIMH IMKBII
(obopoT) Ha Bana ‘BIVIOBaTa CKOPOCT HA KOJSHOTO JIBa ITBTHU CE YBENIMYaBa M J(Ba ITbTH CE
HaMaJlsBa, B 3aBUCUMOCT OT IOJIOKCHHETO Ha MOZIBIKHATA pama. Taka HalpuMep HaMaJleHHEeTO
Ha ‘BIVIOBaTa CKOPOCT Ha KOJITHOTO MOXe Ja nocturHe no 88-90% or MakcuMaliHata, B
MBPTBUTE TOUKHM Ha MOJBM)XKHATA pama. B TakuBa TEXKH YCIOBHS, CHUETAHHETO HA KIMHOBH
KaHaJIM Ha BOJEIIATa 1aiiba (Ha elIeKTpOABUraTelst) ¢ IilaJjka OBbPXHIHA Ha BOAMMaTa I1aiiba
(MaxoBHMKa) OCHTYpsiBa HaJEXIHAa M ycTouuMBa paboTa Ha KJIMHOBATa IpEe/aBKa, IJaBHO 3a
CMETKa Ha €JaCTUYHOCTTA HA OTHOCUTENHO IBJITUTE PEMBLHU U YaCTUYHOTO UM HPEeOOKCYBaHE
1o mMaxoBuka. [1o Te3n cboOpaxKeHHs B HAKOM KOHCTPYKIMH raTepd peMbuHaTa IpelaBKa ce
OCBILECTBSABA C IJIOCHK PEMBK.

Ha kpas Ha rmaBHMS Bait 1 ce 3aKkpernBa KOJSIHOTO 5, KOETO upe3 najera 6 ce CBbp3Ba C
MOTOBMIIKaTa. Pa3cTosHMETO OT OcTa Ha majena 6 0 OcTa Ha Bajla € BaKCH KOHCTPYKTHBECH
rapameTsp, ThH KaTo ompelens Xoja Ha IOJBW)KHATA paMa, KOHTO € paBeH Ha yABOCHATa
CTOMHOCT Ha TO3M auamerbp. OOMKHOBEHO TOBa pa3cTosHHMEe He € mosede oT 200 mm 3a
JIFOJIKOBUTE T'aTepH.

B HKOM KOHCTPYKIMH JIFOJIKOBH raTepH KOJITHOTO U MaXOBUKBT ca OOCIMHEHU B €IUH
KOHCTPYKTHBEH eneMeHT ((ur.4.4) u To3u eneMeHT € OKaueH KOH30JHO Ha Bama. IIpu Tasu
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cxemMa ofade HAaTOBAapBaHETO HA JIArepUTe € 3HAYUTENIHO I0-TONSIMO, KOETO BOAM 1O
HaMaJIsBaHe Ha TBITOTPAHOCTTa ¥ HaJICHKTHOCTTA FM.

MOTOBHIKHTE ca BaXKCH €JIEMEHT OT 33/IBIDKBAIMSl MEXaHW3bM U IperaBaT
JBIDKEHHETO OT TJIaBHUS BaJl HA TOJBIDKHATA paMa. OOMKHOBEHO MOTOBMIIKUTE HA JIIOJKOBHTE
rarepy UMar rojasiMa JAbJDKMHA JOCTUTala 1o 5-6 m.

-

®ur.4.9. BugoBe MOTOBUITKH 3a TaTepy ¢ KPUBOIHMHEHHA TPAEKTOPHUS
a- ¢ nocrosiHeH npodun; 6- ynebGensBaHe KbM OTBOpPAa 3a MOTOBMIIKOBUS OONT;
B- C yae0ensBaHe B cpesara

MortoBuiKHTE PabOTAT B YCIOBHS Ha 3HAYMTEIHH 3HAKONPOMEHJIMBU HATOBapBaHWS (OIBH U
HATHUCK), HOPaJu KOeTo TPsAOBa J1a ca ¢ MOBMILECHA SKOCT. EJHOBPEMEHHO ¢ TOBa MMa CTpeMex
3a MakCHMMAaJIHO HaMaJIsIBaHe Ha MacaTa Ha MOTOBMJIKAaTa C I1eJI HAMaJIsABaHE HAa MHEPLIMOHHHUTE
cunmy. Te3u NpoTHBOPEYNBY M3UCKBAHUS Ce PELIaBaT IJaBHO upe3 M300p Ha crenuanHa popma
1 KOHCTPYKIIMS, KaTO IOHAKOra Ce M3MOJI3BAT U bPBEHU I'PEIIM KAaTO ChCTaBEH KOHCTPYKTHBECH
eneMenT. Ha ¢ur.4.9 ca nokaszanu pa3nmMyHi KOHCTPYKIIMM MOTOBMJIKH 3a JIIOJIKOBH TaTepH.

MexanusmMbT 3a 1nofapaHe. [ 7aBHOTO My IpeiHa3sHAuYeHHE € Ja OCUTYpsBa
perynupyemMo BEPTHKAJIHO I0/laBaHe Ha MOJBHKHATA pama IIpe3 BpeMe Ha paboTaTa Ha rarepa.
OcBeH TOBa TO3M MEXAaHU3bM M3MBJIHABA U CIIOMAraTeIHaTa ONeparys 3a YCKOPEHO CIIyCKaHe U
MOBJIUTAHE HA TOJBH)KHATA PaMa CHOTBETHO IIPH 3apsA3BAHETO U CIEJl Pasps3BaHETO Ha OJIoKa.
IMonaBaHeTo Ha MOJBMKHATA PaMa MOXKe J1a ObJie CBOOOIHO MM MPHHYAUTEITHO.

CB060IHOTO 10JIaBaHE CE OCHLIECTBSABA OT CUJIaTa Ha TEIVIOTO HA NOJBH)KHATA pama.
ToBa e Hali-cTapuAT HauMH 3a MOJABaHE, HO CE CPElld U B HAKOU ChbBPEMEHHU KOHCTPYKLIUH
JIONKOBU rarepd. [IpM TO3M HAauMH Ha TMOJABAaHO MOJBWKHHUTE OIOPH, PECICKTUBHO
KOOWJIMLIMTE Ce BOAAT IO IJIaJKU BepTUKAITHU ocH. CIIyCKaHeTO M IOBIUTaHETO Ha MOJBI)KHATA
paMa e MEeXaHH3HUPAHO U CE U3BBPIIBA OT CIICIUAIEH JIBUraTell, Ype3 CUCTEMA OT BBIKETa POJIKI
n OapabGaHu. EAMHCTBEHOTO NpeAMMCTBO Ha TO3M HAYMH Ha IIOJlABaHE € OINpPOCTEHATa
KOHCTPYKIUS HA MEXaHU3Ma.
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CB00OOZHOTO 1O/JaBaHE MM J[BA CHIIECTBEHH HEJOCTaThKa!

a/ HeBb3MOXKHOCT 3a pery/nupaHe Ha I0JaBaHeTo;

6/ HenocrarpuHo HajAraHe Ha HOXOBETE IIpe3 BpeMe Ha ps3aHero. ToBa HajsraHe
3aBHCH OT Macara Ha IOJBM)KHATA paMa U OT Opos Ha €JHOBPEMEHHO PabOTEelHTEe HOXOBE.
VBenuuaBaHeTO Ha Macata Ha IHOIBW)KHATa paMa oOade BOXM [0 YyBEIMYaBaHE Ha
MHEPIMOHHUTE CUJIH, KOETO HE € PAllMOHAIIHO PEIleHHe, a ¢ HAMAJIABAHETO OpOsi Ha HOXKOBETE
PSI3KO cIazia MPOM3BOAUTENHOCTTA Ha rarepa. [1o Te3u NpuYMHM TO3M Ha4YMH HA MOJAaBaHE UMa
OrpaHUYEHO MPHUIIOKEHHE.

[IpuHyauTeHOTO TOABaHe Ha IOJBIYKHATA paMa B KHUHEMAaTHYHO OTHOIICHHE OWBa
UMITYJICHO M HETIPEKbCHATO.

VIMmyncHOTO mozaBaHe ce cpella B IO-CTAPUTE KOHCTPYKLHUHM JIIONKOBH TaTepu M ce
CBCTOM B TOBA, Y€ MOJBIKHATA paMa ce 1ojaBa (CIlycka) B MOMEHTa, KOraTO HOXKOBETE HE ca B
KOHTaKT CbC CKalIHMA OJIOK T.e. B KpalHO NpeIHO WM 3aJHO IIONOKEHHWE Ha pamarta.
OOMKHOBEHO IOIaBAaHETO Ha IIOABMKHATA paMa CE OCBIIECTBABA OT IJIABHMS 3aBHIKBALLL
neurareln. TakaBa KMHEMaTH4Ha CXeMa Ha JIIOJIKOB ratep e mokaszaHa Ha ¢ur.4.10. OcHOBHOTO
MaxaJOBUJIHO JBIKEHHE HA paMara 11 ce ochIIecTBsBa OT IJIaBHUS JABHTaTen 1 1o Bepurara otT
KUHEMaTHYHU eJIEMeHTH (peMBbYHH NpelaBKy, Iaiou u Banose) 2,3,4,5,6,7,8, xonsHOTO 9 M
moroBmikara 10. ExHoBpeMeHHO ¢ TOBa ABW)KEHHME CHHXPOHHM3UMPAHO CE€ OCBILECTBABA U
MI0/IaBaHETO Ha MOJBIKHATA paMa Mo ciefHus HauuH. KbM Bana 4 HEMOIBMKHO € 3aKpereHa
maitdaTa 12, KoATO Ype3 peMbuHaTa npejpaBka 13, 3aaBmkBa maidata 14, ChIIO0 HEMOIBIKHO
cbeinHeHa KbM Bana 15. Ot Tyk upe3 nocta 16 Ha XpamoBusl MEXaHU3bM M XpamnoBHKa 17 ce
OCBIIECTBsIBA IIMKIMYHO TOJ]aBaHe Ha MOJBIDKHATA pama. XparoBOTO Koieno 18 e Habuto Ha
BaJl, HAa €JMHMs Kpall Ha KOMTO € MOHTHpaH uepBska 19 u upe3 uepmsuHOTO Koneno 20 ce
3aJBIDKBA BAILT 21 M IOCIENOBATEIHO KOHMYHHUTE 3L0HM Kojena 22 u 23, Banosere 24 u
KOHMYHHUTE 3b0HM Konmesa 25 u 26. 3p0HuTE Konena 26 ca 3aKpeneHH KbM BEPTHKATHHUTE
YEepBSIYHU XOJJOBH BHHTOBE 27, MOHTHUPAHH BbB BEPTHKAJIHUTE CTOMKM OT OCHOBHaTa pama. Ha
YEepBSIYHUTE BUHTOBE C€ BOJAAT IMOZOOHM BTYIKH OT TIOJBIDKHM OIOPH, KOWTO HOCST
koOmuimTe. [1o TakbB HAYMH Cce MOCTUTA €JHAKBO IMKIMYHO CHHXPOHH3HMPAHO IPEMECTBaHE
Ha MOIBIYKHHTE OIOPH, PECII. Ha IOJBIDKHATA paMa. To3u BUI NOIaBaHe MPAKTHIECKH CE SBSBA
MOYTH HENPEKbCHATO, MOHEXkKEe roIAMa 4acT OT 3aBIDKBAIUTE YacTH CMEKYaBaT MMITyJICA 32
CMETKa Ha eJJaCTUYHHTE UM JiehOpMaIiy 1 XJIaOUHUTE MEXIY YacTUTE.

3a Obp30 NpeJBMKBAHE HA MOABMKHATA paMa KbM CKAJIHUA OJIOK MM 3a TOBAUTAHETO
U CJeJ CPsA3BaHETO Ha OJIOKa ce M3IO0NI3Ba MPEBKIIIOYBAIIO YCTPOHCTBO, KOETO ACHCTBYBa I10
CIIETHHSI HAUMH: TIOCPEACTBOM PbhUKaTa 28 ce M3KII0UYBa YepBIYHOTO Komeno 20 oT Bana 21 u ce
BKJIIOYBA B KWHEMATHYHATa BEpUra KOHYyCHOTO 3b0HO koineno 30 mwmu 31 mpu 3aneiicTBaHe Ha
pbUKaTa CHOTBETHO B JSICHO WIM B JIsiBO. ToraBa JBW)KEHHMETO Ce HM3BBpIIBA C Bajma 15,
KOHHYHOTO 360HO Kouneno 29, exHo ot koienata 30 wiu 31, BawsT 21 u 1.H. [Ipu 3anenBanero
Ha 30HOTO Koneno 30 ce U3BbPIIBA OBP30 CITyCKaHE Ha pamaTa, a MpH 3allelBaHeTO Ha 3bOHO
Koneno 31 - Obp30 MOBIUTaHE.

B cpBpeMeHHHTE KOHCTPYKLHMH JIIOJIKOBU TaTepH, ITOJaBaHETO Ha IOABIKHATA pamMa
KbM CKaJIHHS OJIOK Ce U3BBPILIBA HEMPEKbCHATO ChC CAMOCTOSTEIIHO 3aBI)KBAHE U CUCTEMA OT
BaJOBe M 3BOHM KoJeda TMOJOOHM Ha TopHaTa KuHeMarnuHa cxema (¢ur.44). Csc
CaMOCTOSATENTHOTO 3aJ[BIKBAHE CE OCHUTYpsiBa IIMPOK AMANa3oH Ha CKOPOCTHO mnopasase. Ilo-
NOIpOOHO TO3HU BBIIPOC € pasrile/laH 3a TaTepuTe C NPaBOJIUHEHHA TPACKTOPHSI.

B Hsixom Mozmenu ratepH, NMOJABAHETO CE M3BBPIIBA HENPEKBCHATO Ype3 YETUPH
XHUJPABINYHN HWITMHABPA MOHTHPAHH BbB BEPTUKATHUTE CTOMKH Ha pamMaTa, KOeTO 3HAUYUTEITHO
ONpOCTSIBa KMHEMaTHYHATa cXeMa. TOYHOCTTa MPOCTOTaTa HA XUAPABIMYHOTO 3a]BH)KBAHE
TIO3BOJISIBA JIEKO PETY/IMpaHe Ha MOJABaHETO, U30sArBaiiki NPEHANPEKEHUATA, KOUTO Ca BPEIHH
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3a KOHCTPYKIMATA HA MalIHATA.
Cucrema 3a nonaBaHe Ha abpaszuB. CbCTOM ce OT 3aXpaHBalIOTO ycTpoiictBo 10
(pur.4.4) u pasnpenenUTeIHOTO YCTPOHCTBO 5. PasmpenenurelHOTO yCTpOHCTBO ce MOHTHpA
HaJ] NOJBI)KHATA paMa U NoJaBa a0pa3uB M BOJA BbPXY CKaJIHMS OJIOK, KOHTO B IOCTaBEH Ha
konuukara 11. PasnpenenureHOTo ycTpolCTBO MOJKE J1a ce IBUKH BB BEPTHKAIIHO HAIpaBJIe-
HHE U 110 TO3U HAYMH CE PEry/Iupa pa3CTOSHUETO JI0 FOpHATa IOBBPXHOCT Ha OJI0Ka.
INonaBanero Ha cBOOOIHMS aOpa3MB KbM pa3IpEACIIUTEIHOTO YCTPOMCTBO MHOIO
YeCTO CE M3BBPILUBA C BOJHHU €XKEKTOPU. TakbB €XeKTOp (pycka KOHCTPYKLMS) € MOKa3aH Ha
¢ur.4.11. ExxexTopbT ce BKIIOYBA KbM BOJHATA Mpexa upe3 3BeHOTO 2. Bona nox Hansrane 1-3
MPa nocrbnBa B Aro3ara 3, OTKBJIETO BIM3a BbB BHJ Ha CWJIHA CTPYs, HACOUBAKWKH CE€ KbM
HakpaiiHuka 4. 3a TOYHO HampaBiIsABaHE HA BOAHATA CTPYs, I03aTa M HAKPaWHUKBT ce
CheIMHSABAT C LeHTpupammaTa Myda 6. 3BeHOTO 2, a ChIIO TaKa M 103aTa C eHTpupamara Myda
ce pasmnojarar BbB BaHaTa 5, KOSTO IEPUOIMYECKU Ce 3aIbjiBa ¢ abpa3uBeH Iyin 7, Taka, ue
HHMBOTO Ha mynmna jga 0bpae 10-15 cM Hax chenuuuTesHaTa Myda. EskekTopbT ce MOHTHpPA BbB
BaHaTra 4pe3 mocraBkaTta 1. IIpMHIMIBT Ha JEWCTBHE Ha €XKEKTopa € cleTHuAT. BanaTta ce
3aITbJIBA C IMYJI IO YKa3aHOTO MO-TOpe HUBO, CIIeJ] KOETO Ce ITycKa BOJHATA CTPYA B J103aTa.
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@ur.4.11. Cxema Ha BOJCH €XKEKTOp 3a IOaBaHe Ha abpa3uB H BOJA.

INopanu ToBa, Ye LeHTpHpamaTa Myda 6 UMa NPO3OPLH, Ype3 TAX aOpasMBHUS ITYII 3aIHBA
HakpaiiHUKa. B pe3ynrar Ha roismaTta CKOPOCT Ha BOAHATA CTPYs OT [I103aTa, Ce yBJIMYA U ITYJIII
BbB BOJIHAaTa TPHbOA, OTKBJETO CE IOJaBa IO IOPHATA MOBBPXHOCT HA CKAIHHA OJIOK WJIM B
pasnpenenuTenHoTO ycrpoicTBo. OT TaM N0 TpaBUTAlMOHEH BT aOpa3uMBHUAT MaTepuai
JIOCTHTa JI0 IBHOTO Ha cpsA3a Ha ckayHus Oiok. [IpemecTBaiiku ce 1o ABHOTO Ha Cpsiza OT
raTepHUTEe HOXKOBE, aOpa3uMBBT ce CMHBA OT BOJATAa U ce cbhOMpa B mpuemHara sma. OOumsr
pa3xox Ha Bojia B exkeKTopa goctura 5-6 m*/h.

B mocnenHo BpeMe MMa TEHICHLMS 3a NPEMHMHABaHE OT €XKEKTOPHO 3aXpaHBaHE C
abpa3uB KbM IOMIIEHO. [ToMIIEHOTO 3aXpaHBaHE MO3BOJIABA TOTOYHO PETYIMPaHE HA
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®ur.4.12. [IpuHImHA cxeMa Ha TIOMIICHO 3aXpaHBaHe ¢ abpa3uB.

nosfaBaHeTo Ha aOpasuB. ChBpeMEHHaTa CHUCTeMa 3a 3aXpaHBaHE Ha rarepure c abpasus
(pur.4.12) mpexcraBisiBa CIOXKHa KOMOMHAIMS OT YCTPOKMCTBA, BKJIIOYBAIIM: IIEHTPOOEIKHA
nomIa, KiacupukaTop, 3amnaceH OyHKep, IUTaTel] 3a HOB abpa3uB, KOJIEKTOp, CheIUHHUTEIHH
TpbOU U TPHOONPOBOIHA apMaTypa. JIeHcTBHETO HA YCTPOHCTBOTO MOXKE Jia ce MPEICTaBU MO
crnenHus HauuH: B Kkonmekropa 9 ce mycka Bonma u mommara 7 ce BKIouBa B pabora. Cruen
U3BECTHO BpeME OT BOZONpPOBOJa | ce Iycka Bojia, KOSTO Ipe3 yCTpoicTBOTO 14 3a monaBaHe
Ha a0pa3uB KbM Cpe3oBeTe, chbuparenHara sima 13 1 kaHana 12 ce cpOupa B 3anacHus OyHKep
11, a orTam ce cruya B koiekTopa 9. ITo To3n HauMH BojaTa U3BbPIIBA Kpbrospat. Crex Karo
ce YCTaHOBM, Y€ CHCTeMara paboTH YHOBJIETBOPUTENHO B OyHKepa 3a HOB abpasuB 8 ce
HacumBat 200-300 kg mpor. 'ateppT ce mpuBexia B IBIDKCHHE M TaTepHHTE HOXKOBE CE
CITyCKAaT KbM CKaJHaTa MOBBPXHOCT. Cliel] HAKOJIKO 4aca OT HAa4yaJloTo Ha pabora ce oTBaps
KpaHbT 2 ¥ Ipe3 Hero yacT OT Iyimna oT TpsOonpoBona 1 ce ormpass B kiacudukaropa 4, B
KOHTO 1o TphOONpoBOAa 5 ce moxasa Boja. Perymupaiiku noroka Boja (M3NIMIIHATA BOJA CeE
U3JIUBA IIPE3 MPOJINBA 3 U3BBH KIACH(UKATOPA) U OTBAPANKU €JHOBPEMEHHO KJIanaHa 6 ce
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®ur.4.13. Konuyka 3a ckainHus 010K
a — 00w BUJ; 0 — BUHTOBO 3aCTONOPSBALIO YCTPOHCTBO; B — KJIMHOBO YCTPOHCTBO;
1 — KopITyC Ha KOJIMYKaTa; 2 — OOPEH BUHT; 3 — CMEHsAEMa Oopa; 4 — KOH301a; 5 — KIIUH

rocrura pasacyigiHe Ha a6paBI/IBHI/I$I Marepual. CkamHuTe JacTuly, IOJYYCHU OT PA3aHCTO U
HU3HOCCHHUTE (HaCI/ITHeHI/I) a6paBI/IBHI/I JacTuuy c€ u3aurat 1o KoHyca Ha K.HaCI/I(l)I/IKaTOpa u ce
U3XBBPJIAT U3BBH CUCTEMATaA IIPE3 IPEIMBHUKA 3. E,E[pI/ITe JacTuiy OT HIpoTa, KOUTO C€a II0-
TEXKH, IO JIGUCTBUETO Ha TETJIOTO CU NpeMuHaBar Ipe3 KilaraHa 6 u or Tpf1>60r[p0130,£[a ce
BpPBIIAT OTHOBO B KOJICKTOpA. ITo TakbB HauuH ce TojrydaBa €IHO ITIOCTOIHHO OYHCTBAHC Ha
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IyJIa OT CKAJIHWUTE YacTHIM M U3HOCEeHMs abpa3uB. 3amacHusT OyHkep 11 ce m3nonssa mpu
o0l1a NMpoMKBKa Ha CHCTEMara: B Hero ce chOupa(npu 3arBopeH mmoObp 10) nenusar abpasus,
ZIOKaTO KOJIEKTOPBT Ce MPOMUBA.

Konnyka 3a ckanuus Onok. Tst mpeacTaBnisiBa OTAEICH aBTOHOMEH BB3el KbM rarepa.
IIpenHa3HAUYSHHUETO U € ia TPAHCIIOPTUPA CKAJHKS OJIOK B pabOTHOTO MPOCTPAHCTBO Ha raTepa,
a CIIeq pa3ps3BaHeTO Ha OJIOKa, Ja JOCTAaBY IUIOYUTE Ha CIICABAILIS TEXHOIOTHYCH Y

ydacTbK. OOMKHOBEHO raTepHTe MMAT ABE KOIMYKU: €IHATa C Pa3psi3BaHMs CKaJeH
ONOK Ha raTepa, a JpyraTa ce pasTOBapBa IIM ce TOBapy ¢ HOB Omok. ToBa ynecHsBa
opraHu3aiusITa Ha paboTa Ha rarepa ¥ HaMajsiBa MPECTOMTE MYy T.C. YBEJIHMYaBa Ce YUCTOTO
paboTHO BpeMe, B Pe3y/ITaT Ha KOETO Ce MOBHIIABA U M3IIOI3BAEMOCTTA U EKCIUIOATAlOHHATA
IIPOM3BOJMTEIIHOCT Ha raTepa.

B mporneca Ha psi3aHe, KOJMMYKATA 33 CKAIHUS OJIOK MMa IacHBHO Y4acTHE, HO OT
KOHCTPYKTHBHOTO ¥ H3ITBJIHCHHE M MEXaHHYECKHTE KayecTBa B 3HAYUTEIHA CTENCH 3aBHCH
edexruBHOCTTa Ha ps3aHe. Ilo-CHelMaiqHO KOJNMYKATa TpsOBa Ja OCHIypsiBA BHCOKH
M3HCKBAHMS 110 OCUI'YPSBAHETO Ha KOPaBUHA B YCTOHYMBOCT Ha CHCTEMAaTa: raTep-ckajieH OJIOK
- xonuuka —¢pynnamenT. KoHCTpykuusTa Ha KomMYkara TpsbBa 1a OCUTYPH OT €IHA CTpaHa
CUTYpHO 3aKpeliBaHe Ha CKaJHWsS OJIOK KbM Hes, a OT Apyra — (UKCHpaHe Ha KOJIMYKaTa B
PabOTHOTO MPOCTPAHCTBO Ha rarepa.

3a MexaHUYHHUTE KaueCTBa Ha KOJIMYKAaTa MOXKE Ja C€ ChY II0 TOBA, Y€ ChBPEMEHHHTE
JIOJIKOBU TaTepu pa3ps3BaT I'PAHUTHU CKaJHH OJOKOBE ¢ pa3Mepd 3x3x2 m, T.e. MacaTta MM
noctura 10 55 t. OCBeH TOBa KOJIMYKATa Ce HATOBAapBa JOIBJIHUTEIHO U OT CHINTE Ha Psi3aHe U
[OJaBaHe Ha MOJBIKHATA pama.

O6ukHOBeHO KonmuukaTa (¢pur.4.13) 3a ckanHus OJIOK € 3aBapbUHa KOHCTPYKILHS OT
HaJUTHKHU ¥ HaIPEYHU CTOMaHeHH rpexd U npodmwin. IToabT u e moaxonsmo opopMeH BbB
BHUJ Ha pelleTKa OT MPO(UIHI CTOMAHEH! NMPBTOBE MM € CTOMaHeHa IUIoya. B 3aBHCHMOCT OT
KOHCTPYKLMSATA Ha XOJI0BaTa YacT, KOJIMIKUTE OOUKHOBEHO Ca JBYOCHH U MO-PSIIKO — TPHOCHH.
Ha Besika oc upe3 ThpKaJLSILIH JIarepy ce MOHTHPAT II0 IBE XOJOBH KoJea.

BaxxeH eneMeHT Ha KOJMYKaTa € YcTpoicTBoTo 3a (ukcupane. Haii-romxsamo
pasnpocTpaHeHHe WMAT BHHTOBHTE (ukcatopu (¢ur.4.136) W TO-pSAKO KIMHOBHUTE
(¢ur.4.13B).

Konmnukure 3a CKaIHUS OJNOK OOMKHOBEHO HSAMAT COOCTBEHO 3a/IBIDKBAHE.
IIpuABIKBAHETO MM CE OCBHIIECTBsIBA Upe3 Jiebeaka.

4.2.3. JIronkoB rarep cbC 3a/IHO OKauBaHE HA MOTOBMJIKATa

CbBpeMeHHa KOHCTPYKINUS HA JIIOJIKOB TaTep ChC 3aJHO OKauBaHE Ha MOTOBMJIKATA €
mozenbT CMP-043, nokaszan Ha ¢ur.4.14. TatepsT e npenHa3sHaueH 3a psi3aHe HA TPAHUTHU
6mokoBe ¢ pasmepu go 2800x2000x1600 mm Ha TutOYM ¢ MHUHMUMaJHAa AeOenuHa 25 mm.
CpopbikeH € ¢ 60 Hoxa.

XapakTepHOTO 3a TO3M THI TaTepy €, 4e ca HeoOXOAUMH JBE MOTOBWIKH 7,
PECIIEKTUBHO JIB€ KOJEHA, KOETO YCIOXHSABA KOHCTPYKLMSTA Ha 3aJ(BIKBALIUSA MEXaHU3bM.
OcBeH TOBa NpeAaBaHETO Ha JBIKEHHETO OT IVIABHHA JBHraten 9 10 MaxoBHKa § craBa
MIOCPEICTBOM MEXAWHHO peMbuHa maitba. IIpy Ta3sm KOHCTPYKTMBHA CXe€Ma 3HAUUTEIHO ce
HaMaJIsiBa JbJDKUHATA HA raTepa, KOeTo € eIMHCTBEHOTO IPEHMMYIIECTBO.

B rarepa CMP - 043 e ycbBBpIIEHCTBAHO MOAABAaHETO HAa MOJABW)KHATA pama 2.
MexaHn3MbT 3a ITI0JaBaHE CE€ CHCTOM OT JIBYCTENICHEH PEIYKTOp) C IWJIMHAPUYHU 3bOHU
Kosena, PeqykTopbT MMa aBa Basna - ObP30XOJEH Bal U OaBHOXOJECH Ball. bbp30oXoqHusaT Bail
HUMa J[Ba M3XOIAIIM Kpas, KaTo KbM EAWHHUAT Kpail 4ype3 NaJOB ChEIMHHUTEN CE CBbP3Ba C
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3 — koOwHna; 4 — pa3npeeTUTEIIHO YCTPOUCTBO 32 a0pa3uBHUS ITYJIIT,
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€JIEKTPO/IBUTATEN 32 YCKOPEHO IOo/IaBaHe Ha pamara (Hepa®oteH xox). Jpyrust kpail Ha Baia,
Yype3 eJIeKTPOMAarHUTEH CHhEIUHHTEN € KYIUIMpaH C eJEKTPOIBHIAaTell 3a IOCTOSIHEH TOK B
KOMIUIEKT C THPHCTOPHO €JEKTPO3aXxpaHBaHe, IT03BOJISIBAIIO OE3CTEIIEHHO W3MEHEHHE Ha
YecToTaTa Ha BhPTECHE Ha EIEKTPOABUTATENS B IIMPOK JUana3oH. [IBUTaTENAT C IOCTOSIHEH TOK
ocurypsiBa pabOTHOTO TMOJaBaHE Ha IOJBIKHATA pama. JlBaTa JBUTarels ca C eleKTpHyecKa
OJIOKMPOBKA T.€. KOTaTO EANHUST Ce BKIIOYH, IPYTUAT ce M3KIouBa. OT W3XOSIIINTE Kpauila
Ha 0aBHOXOJHMS BaJl Ha PEeIyKTOpa Upe3 CHCTeMa OT BAJIOBE M KOHWYHH 3BOHM Kojena 5 ce
3aJBIKBAT BEPTHUKAJTHUTE XOJOBH BHHTOBE |, KOMUTO CHHXPOHHO 3aJBIDKBAT IOJBMIKHHTE
OITOPH M PEeAIN3UPaT IOJaBaHEeTO Ha MOABMKHATA paMa.

Konnukara 3a ckamaust Omok 11 ce 3aaBmwkBa OT Bb3eda 10 cbCToOsI CE€ OT
€JIEKTPO/IBUTATEN, KIIMHOPEMbYHA NPe/IaBKa, PEIyKTOp, BhKEH 0apadaH, U BbKe.
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4.2.4 ]Jle3akcua Ha JIOJIKOBUTE raTepy U HAUMHY 32 HAMAJIABaHE Ha BPEIHOTO My
BIIMSIHUE

[pobnemMbT ne3akcyan Ha JIIOJIKOBUTE raTepu. [Ipu pa3sps3BaHeTO Ha CKaJIHHUA OJIOK
OT TOpe JI0 10JIy MbPTBUTE TOYKU Ha JBaTa Kpas Ha MOJBIDKHATA pPaMa OMMCBAT JbI'U C PaJUyC
paBeH Ha Ib/DKHHATA Ha MoToBMWIIKaTa ((ur.4.15). MakcHManHOTO XOPU30HTAIHO OTKIOHECHUE
Ha MBPTBATa TOYKA HA IOJBM)KHATA paMa OT HAYaJHOTO UM KpaifHO MOJOXKEeHHE (CHOTBETHO
IpY 3aps3BaHETO Ha OJIOKa C MAaKCHMalHa BHCOYMHA M HPH OTPA3BAHETO My) CE€ Hapuya
Jie3aKcHall Ha rarepa M ce M3MepBa B mm. J[€3aKCHambT HE € ONAceH 3a KOHCTPYKLHMSTa Ha
rarepa, HO TOH Cb3J][aBa 3HAUMTEIHHU TEXHOJIOTUYHU TPYAHOCTH CBBP3aHU C 00pa3yBaHETO Ha
IparoBe Mo J[BaTa Kpast Ha Hoxa. Te3u mparoBe ca pe3yaTaT Ha HEpaBHOMEPHOTO W3HOCBAHE Ha
HOXKOBETE B KpauIaTa UM BCIEICTBHE Ha Jie3akcuia (¢pur.4.16).

.

@ur.4.16 CrpaHnueH yaap Ha HOXa B CKJIHUS OJI0K
1-U3HOCEHa YacT Ha HOXa IPU TOPHO IMONOKEHUE HA MOJBMKHATA pama; 2-ChIaTa 4acT MpH
CPEJIHO TOJIOXKEHHE Ha paMara

Ilpu cmyckaHeTo Ha MOJBHXKHATa paMa (OKOJNO cpemata Ha OJOKa) HOXKOBETE 3aIllouBaT aa
HAaHACAT yIapH C MHparoBeTe IO CKaJHHs ONOK. AKO HE Ce B3eMaT CBOSBPEMEHHH MEPKH,
yIapuTe MOrar Jia MOBPEIST HOKOBETE HJIM IMOJBIKHATA paMa. B Hail-moOpust ciaydail ToBa
BOJZIM IO M3KPHBsIBAHE Ha Cpe30BETe U OpaKyBaHe Ha OJIOKa.

Haumnu 3a HamansgBaHe Ha BPCAHOTO BJIWAHWC Ha JC3aKCHaJIa. B IpaKTHUKaTa Ha
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CBbBPEMEHHOTO KOHCTpPYHpAaHE Ha JIFOJIKOBH TIaTepH, BPEIHOTO BIMSHHE HA JE3aKCHala ¢
HAITBJIHO NIPEMaXHATO WM HaMaJIeHO, C U3II0JI3BAHETO Ha €IMH OT CICAHUTE HAUMHH:

a/ MoroBuika ¢ roiiMa JbIDKMHA. ToBa € TpaJWIMOHEH HAYMH 3a pEUICHHE, HO B
CbBPEMEHHHTE KOHCTPYKIMHM PSIKO C€ H3MO0I3Ba. Taka HanpuMmep M3MON3YBaHETO Ha
MOTOBMJIKA C IBJDKMHA 6 M M IIOBEYe, NPAKTUYECKH OTCTPAHsABA BPEAHOTO BIUSHHE Ha
Jie3aKcuaia, HO TOBa IPaBU raTepa C rojieMu rabapuTH, KOSTO U3HCKBA U IIO-TOJIEMH pa3MepH
Ha 1exa.

6/ MoToBWiIKa C M3MEHsMA Cce JbDKMHA. T03M HAa4yMH ce HM3IOJ3yBa Camo
KOraTo raTrepbT € C €JHa MOTOBWJIKA T.€. INpU MIpeAHO okauBaHe. ChIIHOCTTa Ha
METoJla Ce ChCTOM B TOBA, Y€ KOTraTo 3amoyBa pPa3psi3BaHETO Ha CKaJHWSA OJNOK U
MOJBI)KHATA paMa C€ HAMHpa B KpailHO TOPHO IMOJIOKEHUE XOABT A € HamalleH. 3a
NpEeAOTBpaTsBaHE Ha TOsiBaTa Ha Je3aKCHMall B HAYaJHHUS Iepuoj Ha pabora
MOTOBHUJIKATA € C yBEJIWYEHA ABJDKMHA PECIIEKTUBHO U XOABT € YBEIUYEH, a CIEN
CMaJaHETO Ha MOJBM)KHATA paMa MOTOBWJIKATA CE€ CKBbCSABA. Y ABIDKABAHETO U
CKBCSBAHETO HA MOTOBHMJIKATa MOXKE J1a C€ OCBILECTBH 110 JBAa HAYMHA:

[TbpBUAT HauMH 3a M3MEHSHE HAa JIBJDKUHATA HAa MOTOBMJIKATA € UPEe3 M3ION3BaHE Ha
BUHTOBO cheauHeHue (¢ur.4.17a). C pa3BuBaHETO WM HABUBAHETO HA IilaBaTa Ha BTYyNKaTa 1,
KOATO € IIAPHUPHO 3aXBAHATA 33 MOTOBMJIKATA 2, CHOTBETHO CE Pa3BUBA WM HAaBMBA IiIaBaTa 3
Ha MOTOBMJIKATA U CE OCBILECTBSABA YAbJDKaBaHE WM CKbCABAHE HA JAb/DKMHATA U. TO3M Ha4MH
€ MHOT'0 IIPOCT 32 M3IThJIHEHHE, HO MMa HeY100CTBOTO, e TPsiOBa Jla ce CIUpa raTepsT, 3a Ja ce
CKbCH MOTOBHJIKATa My KOTaTO IO/IBIKHATA PBbKa C HOXKOBETE JIOCTUI'HE 10 PABHUILETO MAJIKO
HaJ| IOJIOBMHATA BUCOYMHA Ha OJIOKa.

BropuAT HauMH ce XapakTepusupa C aBTOMAaTHYHO M3MEHEHHME Ha [BIDKHHATa Ha
MoroBmwikara (¢ur.4.170). ToBa e eouH CBbBpeMEHEH HAa4yWH, KaK C IIOMOINTa Ha
CaMOpETryIUpaIo Ce YCTPOHCTBO M CHUCTEMa OT XHUJIPAaBIMYHM EIEMEHTH C€ IOCTHra
aBTOMAaTHYHO W3MEHCHHE Ha JbJDKMHATa Ha MOTOBMJIKara. MOTOBHIKAaTa € CbCTaBHa U Ce
CBCTOM OT XUJIPABIMYCH HAKpaiHUK | M OCHOBHA 4YacT 2, NPEeACTaBIIsABallA [BE IbPBEHU TPeIH
CBEIIMHEHU CbC CKOOM. B OCHOBHaTa uacT € 3akpeneH METaIHMAT HPBT 3, Ha KOHTO ca
3aCTOIOPEHH METaIHHUTE TONKH 4. XUIPaBIMYHMAT HaKpalHUK IIPEACTaBisBa CHCTEMa OT
aKymynaTop ¢ Oyrayo u ABa u3xona (KJIallaHu) U yIPaBIEHUETO MY € CBbP3aHO C METaJIHUST
IPBT 3 ¥ HO-TOYHO C TOIKHUTE 4, KAaTO 110 TO3W HAYMH JIbJDKUHATA Ha MOTOBHJIKATA MOXKE JIa ce
CKbCABAa WIM yrbkaBa a0 50 mm. VYNpaBIeHHETO Ha CKbCABAaHE H YIbIDKABaHE Ha
MOTOBMJIKATa C€ U3BBPILIBA UPE3 PETYIMPALMAT NPbT (Konup) 5 (KOHTO B ropHATa M JIOJIHA-TA
YacTH € JIBYCTPAHHO pa3llIMpPEH), 10 PbOOBETe Ha KOWTO ce ponupar meranHute Tonku 4. ITo
TO3U HAYMH NPH 3apsA3BaHe HAa CKAIHMSA OJIOK, MOZBIDKHATA PaMa € B KpaiiHO FOPHO MOJIOXKEHHE,
MOTOBMJIKATA € C Hai-roisMa JBJDKMHA, PECI. U XOXBT M € Hai-ronsaMm. JIbJDKMHATa Ha
MOTOBMJIKATa IIOCTEIIEHHO CE CKbCsBAa, JOKATO IOABMKHATA pamMa M OCTa HAa MOTOBMIIKATA
CTaHaT ChOCHHM T.C. JISKAT B €J[HA PaBUHA IIPU INPEJHO U 3aIHO IojoxkeHHe Ha pamara. Cien
TO3M MOMEHT NpPOQUIBT HA PErYIUPALMAT NPT 5 Ce Pa3IIUpsiBa, PECHEKTHBHO CE YIbJKaBa
MOTOBMJIKATA M CE yBENMYaBa M XOIBT HAa IOJBIKHATA paMa. 10 TakbB HauMH ce MOCTHIa
M3HOCBaHE HAa HOXOBETE B J(BAaTa Kpas M HAMa OMACHOCT 0Opa3yBalMTe UM C€ Iparose Ja ce
yaapaT B ckaiuHus Onok. ITopamu ciokHaTta KOHCTPYKIMS Ha MOTOBMIIKATA TO3M HAa4YMH 3a
OTCTpaHsABAHE Ha Jie3aKCHaja UMa OrPaHUYEHO MPUIIOKEHHE.

B/ T'arep ¢ mprooOpa3Hu Iurb3raud Ha nonswxHute onopu (¢wur.4.18). Ilpu Ttasu
KOHCTPYKIMS HA NPEJHUTE BEPTUKAIHHU KOJIOHU | M Ha 3afHHUTE 2, CA MOHTHUPAHU CHOTBETHO
IrooOpasHUTE IUTb3rauk 3 U 4, IO KOUTO C€ IUTH3raT MOABWKHUTE ONOPH S5, 3aBMKBAHH OT
BEPTUKAJIHUTE XOJI0BH BUHTOBE.
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®ur.4.18. JIronkoB rarep ¢ Aproo0pasHy IIB3ravyy Ha MOJBHKHUTE OIIOPH

JbroodpasHuTe IIb3radd 3 WUMaT BIUTBOHAT Npodmi, a 4-M3IbKHAI, HO ABLUTE UM ca C
€/IHaKbB pajJiiyc, KOWTO € paBeH Ha JIbJDKMHATA Ha MOTOBMJIKaTa 7 (OT OCTa Ha KOJSHOTO JIO
0CTa Ha OKayBaHe C MOJBIKHATA paMa) T.e. KOJIKOTO € paJiyca Ha TPAaeKTOpHATa 6, KOSTO ce
OITMCBa OT OCTa HAa OKa4YBaHE NPH pa3psi3BaHETO Ha Ooka OT rope jo goiy. [lo TakeB HauMH
XOIbT Ha MOABIKHATA paMa OCTaBa ITOYTH ITOCTOSHEH M MakKap 4e MMa JIe3aKCHal Ha MbPTBUTE
TOYKH Ha pamaTa, ce U30srBa yApsSHETO Ha IparoBeTe Ha HOXKOBETE IO CKaiHus OJoK. ToBa e
eIVMH palMOHAJICH CHBPEMEHEH HAauyWH 3a MpPEeJOTBpATsSBaHE Ha BPEAHOTO BIHMSHHE Ha
Jie3aKchaia Ha JIIOJIKOBUTE TraTepd, HO MMa HENOCTaTbKa, 4e € 3HAYUTEIHO YCIOKHEHa
ChEIMHHUTEITHATa BPB3Ka Ha IOJBIKHUTE OINOPH C BEPTHKATHHTE XOIOBM BHHTOBe. [lopaam
TOBA, Y€ TE3W XOJOBH BHHTOBE Ca BEPTHUKAIHHU, TO Pa3CTOSHUETO MEXAY TSIX U MOBBPXHUHATA
Ha IUTb3raya IIOCTOSHHO CE€ HM3MEHs IIpe3 BpeMe Ha ClajJaHe Ha IOJBIDKHATa paMa Ipu
paspsizBaHe Ha Onoka. ToBa OOCTOSATENCTBO Hajara yCIO)KHEHO KOHCTPYKTHBHO pEIICHHE 3a
HaJISKIHO TTOCTETICHHO M3MEHEHHE Ha TbIDKMHATA Ha MO/IBVKHHUTE OMOpH (OT MOBbPXHHHATA Ha
TUTB3TA4UTE JI0 BEPTUKATHUTE XOJIO0BH BHHTOBE).

r/_ CHHXpOHHO NPEMECTBAHE HAa 3aJIBIKBAIIMAT MEXaHW3bM 3a€/JHO C MOJBMIKHATA
pama. ToBa ce ochlecTBsBa Ype3 JIOIIBIHUTEIHA MeTaiHa KosoHa 1, (¢ur.4.19a) mo xosTo ce
MpeMecTBa 3a/BIDKBALIMAT MEXaHU3bM 2, 3aeIHO C HoIBIDKHaTa pama 3. CHHXPOHHOTO
MpEeMECTBaHe Ce peasn3upa 4ype3 JONBIHUTEIHN BEPTHKAITHM XOJOBHM BUHTOBE MOHTHPAHU B
KOJIOHATa, aHAJIOTMYHYU HA TE3M 3a MOIaBaHETO Ha MOJBIDKHATA paMa. 3aJ[BIDKBAHETO Ha BCHUKH
BEPTHKAJIHM XOJIOBM BHHTOBE CTaBa Upe3 MEXaHHW3Ma 3a MOJaBaHe, KaTo JBIKCHHETO MM €
CTPOTrO CHHXPOHHU3HMPaHO. ToBa € eIHO paJvKaTHO peIleHHe Ha NpodlieMa Je3aKchal, HO €
CBBP3aHO C yBEIMYaBaHEe Ha Macara Ha rarepa M IOBUIICHUTE M3UCKBAaHHS 332 TOYHOCTTA Ha
n3paboTBaHETO HAa KOHCTPYKLMATA, KAKTO W CHEHUAHUTE TPIDKH MO EKCIUIoATalusiTa WM
BCJIC/ICTBHE HA IO-CIIO)KHATa KOHCTPYKIMs. ['arepute OT TO3M THII ca MHOTO KOMITaKTHH (C
HaMaJIeHa JTbJDKUHA).

1/ _V3mon3BaHeTo Ha HOXKOBE C M3PSI3aHHM CEKTOPH € MspKa C IIOMOIITa Ha KOSATO
OTCTPaHsIBAHETO Ha BPEIHOTO BIMSHME HA JIe3aKCHANIa MOXe Ja ObJie OChIECTBEHO Ha BCEKU
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®ur.4.19. JlronkoBM rarepu CbC CHHXPOHHO IpPEMECTBaHE Ha 3aJBIKBALLML
MEXaHHM3bM U TOBIIKHATA pamMa
a — mozen “Amumke” Uranust; 6 — “Maxpym” ITomma

JIFOJIKOB TaTep. 3a Tas3u IieN 10 J(BaTa Kpas Ha CTaHAAPTHHUTEC HOXKOBE CE H3DA3BAT CEKTOPH
(¢ur.4.20), xouTO U3KIIOYBAT BE3MOXKHOCTTA 332 00pa3yBaHe Ha OTCTBHIIM HPH M3HOCBAHETO Ha
HO)KOBeTe. M3BECTHOTO OTCla0BaHE Ha HOXKOBETE BCIEACTBUE M3PA3aHUTE CEKTOPH W3HMCKBA
U3MO0I3YBaHETO HAa CTOMAaHM C IIOBHIIGHM KadecTBA M YBEINMYaBaHE HA IIMPOYMHATA Ha
HOJKOBETE, KOETO € HeIOCTATHK Ha TO3U HAYMH.

JIpyr ChILIECTBEH HEAOCTATBK € OOCTOSTENICTBOTO, Y€ CEKTOPHUTE TPAOBA Jia ce U3pA3BaT
32 BCEKH CKaJeH OJIOK B 3aBUCHUMOCT OT HEroBaTa [Ib/DKMHA M PA3IOIOKCHHETO Ha OJoka
CIIpsAMO NoJBIKHATa pama. [lopajy Te3n NPUUMHM TO3U HAYMH 33 HAMAJIBaHE HA BPEAHOTO
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®ur.4.20. I'atepeH HOX ¢ U3PsI3aHH CEKTOPH
BIIMSHUE HA J€3aKCUaIIa, BBIIPEKH JIECHOTO PealM3UpaHe He Ce NPEenopbyuBa.
4.2.5.T'aTepu cbC CIOXKHA TPAGKTOPHS HA PAOOTHUS MHCTPYMEHT

Te3u rarepu B KOHCTPYKTMBHO OTHOLIECHHME Ca IIOYTH €IHAKBH C JIFOJKOBUTE, HO CE
pa3nuyaBaT OT IOCJIEIHHUTE CaMo IO MofoOpeHaTa KMHEMAaTHKa Ha PaOOTHHUS MHCTPYMEHT.
Y CBbBBPILICHCTBYBAaHETO MM CE U3Pa3sBa B yIbKaBaHE HA PaOOTHHUS KOHTAKT MEXIy HOXKOBETE
U CKaJIHUA OJIOK, BCJIEJICTBUE HA KOETO CE MOBUIIIABA IPOM3BOANTEIHOCTTA Ha TaTepa.

CobBpeMeHHaTa TEHICHIMS IpH IPOM3BOJACTBOTO HAa TaTepu C KPHUBOJHMHEHHA
TPacKTOpUs € Ja ce IPOM3BEXKIAT NPEIUMHO KOHCTPYKLIMHM CbC CIOKHA TPAaeKTOpUS Ha
pabotHust uMHCTpyMeHT. Bomem ¢upmu or Wramnms, Pycus, I'epmanus, SAnonns u gp.
MIPON3BEXKAAT PEHIA MOZIENIHN OT TO3H KIIac.

HauuHn 3a ocbliecTBsBaHE Ha CIOXKHA TPAacKTOPUS HAa MHCTpyMeHTa. l3BecTHH ca
pa3snMYHM KOHCTPYKTHUBHH PEILICHHS 3a MOAOOpsBaHE HAa KMHEMAaTHKaTa Ha MaxaJlOBHIHATA
TPaeKTOPHSL.

a/ Mznon3BaHe Ha YeTHPU3BEHEH MEXAHM3bM 3a OKaYBaHE HA MOJBIKHATA pama. Haii-
TOJSIMO  Pa3lpOCTPAHEHHE 3a NONOOpsABaHE HA KHHEMAaTHKAaTa HAa HOXKa € IOJNY4HIl
YeTHpU3BeHHUK Ha YeOuiues. 3non3yBaHeTo Ha TakaBa CHCTEMa Ha OKaYBaHE Ha MOJBI)KHATA
pama (¢ur.4.21a) mo3BonsiBa Ja ce YIBDKH PAaOOTHHS KOHTAKT MEXTY HOXKOBETE W CKAJTHHS
6110k 10 75% ot xozna Ha pamara. [loBauraHeTo Ha HOXKOBETE B KpalHHUTE IOJIOXKEHHS € CaMo
HSKONIKO MmiuMmetpa, (¢pur.4.216), koeTo 3HAUMTENTHO HamaisBa epeKkTa Ha ygapa, a TOBa
OraronpuATCTBYBa M3MOI3YBaHETO U HA AUAMAHTEHU HOXKOBE.

0/ VI3MeHeHUE Ha Pa3CTOSHUATA MLy OCUTE Ha IOJABWKHUTE ONOPHU. Y IbIKaBaHE Ha
pabOTHHS KOHTAKT MEX/y HOXOBETE M CKaJIHMS OJIOK MOXKE []a C€ pealM3upa MHOTO JIECHO U
4ype3 HaMaJIiBaHEe WIM yBEJIMYaBaHE HA Pa3CTOSHUETO MEXJY OCHTE Ha IOABMXKHHUTE OINOPH
CIIPSMO Pa3CTOSHUETO MEXIy OCHUTE Ha OKauBaHEe Ha HoiBixkHata pama (¢mur.4.23a,6). Or
¢durypara ce BIXKIa Ye HaMAIABAHETO Ha pa3cTosHueTo Mexay onopure L1 u L (dur. 4.23a)
BOJIU IO CIIO’KHO JIBU)KCHHE HA HOXKOBeTe. Taka HarmpuMep KpaiHuTe To4ku Ha Hoxa (T.al u B1)
OIMCBAT TPAEKTOPHH (IbT'H) C €AHAKBH PAaIMyCH, a ToukaTa C-OIUCBa CIO0XKHA KPUBA, KOSTO €
0nM3Ka J10 1bra OT OKPBKHOCT HO PaAUYChT U € MO-MaTbK OT Te3H Ha T.a U B. OCBEH TOBa IpH
JIBIDKCHUE Ha HOXKA OT JISIBO HA JIACHO, JICBUAT My Kpal ce CIycKa Ha Oy, a AECHHSAT - ce
MOBJIMIa Harope. XapakTepHa OCOOCHOCT Ha TakaBa TPAGKTOPHS HAa HOXOBETE CE SBABA
IIPEMECTBAHETO Ha KOHTAKTa Ha HOKOBETE ChC CKAJIHMS OJIOK B Tpolieca Ha psi3aHe. [Tomydasa
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®ur.4.21. YeTnpH3BeHHO OKauBaHE Ha NMOABMKHATA paMa
a — cXeMa Ha OKa4BaHe; O — TPaeKTOpHs Ha TOUKa OT pb0a Ha HOXKa npH xox 360 mm.
1 — cpetHO MONoXKeHNe Ha MOABUKHATA PaMa; 2 — TPUBI'BIIHMK Ha OKauBaHE.

ce Taka, 4e M0 ABHOTO Ha CpsA3a BbB BCEKM MOMEHT OT XOJla Ha MOJBIDKHATA paMa MMa MaJIbK
KOHTAaKT Ha HENPEKbCHATO IPEMECTBAII] Ce YJaCThK 110 ABHOTO Ha cps3a. ToBa mo3BosiBa Jia ce
MOBUIIY HAJATaHeTO Npu ps3aHe. [Ipu oOpaTHMS XOn, AECHHUAT Kpail Ha HOXa ce CITycKa
HaJOoly, a JEBUAT - ce MoBAura Harope. IIpy MoHaTaTBIIHO JBIKCHUE HA MOJBM)KHATA pama B
KOS M J]a € OT JBeTe IOCOKM MOXKE J]a HACTBIIM MOMEHT, KOIaTO HOXKOBETE CE IOBAUraT Hal
IBHOTO Ha CPs3a M PA3AHETO ce MPEKpaTsBa.

Ipu yBenmmuaBaHe Ha Pa3CTOSHUETO MEXJLY OCHTE Ha MOIBHXHUTE onopH (¢ur.4.23,0)
TIOJIBIDKHATA PaMa IOBTAps ¢ HAKOM U3MEHEHHS FOPEONIcaHaTa TpaeKTOpHusl.

Pa3nikara Mexay pa3cTOSHMSATa Ha IOJBW)KHHUTE ONOPH M OCHTE Ha OKa4yBaHE Ha
MOZABMKHATA paMa Jioctura 1o 60 mm.

TexHHYeCKH XapaKTepPUCTHKU HA ChbBPEMEHHHTE I'aTe€pU C KPUBOIMHEHHA TPAaeKTOpUsS
Ha paboTHUA MHCTpYMEHT. ChbBPEMEHHHTE raTepH Ce CTPOAT 3a PA3aHe Ha CKaIHH OJIOKOBE C
MaKCHMaJHU pa3Mepu: AbknuHa 10 4000 mm; mmpounna 1o 3500 mm u BucounHa mo 2000
mm. MakcuManHusT Opoil HOKOBE B MOJBIKHATA pama jpoctura a0 150. IeinkuHara Ha xoza
Ha noBM>KHATa pama e ot 360 1o 400 mm, a yecToTaTa Ha IBOMHHUTE XOJ0BE HA paMara € oT 70
no 100 min™. Ckopocrra Ha momaBaHe moctura no 1000 mm/h. MomrHocTTa Ha TJIaBHUS
nsuraren nocrura 1o 100 kW. Ha ceBpeMeHHHTE JIIOJIKOBY raTepy MPH ps3aHe Ha TPaHUTHU
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®ur.4.23. CxeMH Ha CII0KHO KPUBOJIMHEHHO ABM)KECHHE HA FATEPHUS HOXK
a — IIPY HOPMAJTHO Pa3CTOSHHUE MEXKIy OHOPHTE; O — IIPU YBEIMYEHO Pa3CTOSIHUE.

GJIOKOBE Ce MOCTHIa eKCILIOATALOHHA TPOU3BOAUTETHOCT 110 1.3 m¥h.

ChbIIEeCTBEHH pa3iIMuusi B KOHCTPYKLMATA HA TaTepure Ha OTIEIHUTE (GUPMH
NIPOM3BOAUTENN HAMa. M3KiroueHue IpaBAT rarepure Mmoaenu "Mailiop" Ha uTanmaHckaTa
¢upma “Anme Poepero”, KOMTO ce pa3nuyaBaT OT TPaIUIMOHHUTE KOHCTPYKIMH IO TOBA, 4e
MOJBIDKHATA paMa Ce€ MOHTHpAa HajJ IIOJBI)KHUTE OIOpU. ToBa OCUrypsiBa H3IbKHAIA
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TPacKTOpUsS Ha HOXKOBETE (BbPXBT Ha TPACKTOpUsATa € OOBbpPHAT HArope), KOSTO ChBIaAa C
(dopmara Ha orpBaHe Ha HOKOBETE IOJ JieiicTBHE Ha cuiara Ha nofasaHe. ITo To3u HauuH ce
MOCTHIa MO-TUIABEH U MO-TIPOJBJDKUTENEH KOHTaKT Ha HOXKOBETE ChC CKAIHMSA OJIOK IpH
MaxaJIOBUIHOTO MM JBIDKEHHE M Ce HOJoOpsBaT ycioBUATa Ha pabora Ha HoxoBere. [Ipu
TaKOBa OKayBaHE Ha IOJBIDKHATA paMa ce MoJ00psABa M3KIOYUTEIHO MHOIO OYHCTBAHETO Ha
Imlaka OT cps3a Ha cKajgHus Onok. Te3u momoOpeHus ca MO3BOJMMIM MOHTHPAHETO Ha
JMaMaHTeHH HOXKoBe Ha rarepure "Maiiop" u Te pabOTAT yCHEIIHO NpH PA3aHETO, KAaKTO Ha
MpaMOpPHH TaKa ¥ Ha I'PAHUTHU CKaJIHH OJIOKOBE.

4.3. I'arepu ¢ NpaBONMHEHHA TPACKTOPHUsI HA PAOOTHUSI UHCTPYMEHT

O6nact Ha npuioxeHue. ['arepure ¢ InpaBoNMHEHHA TPAeKTOpHA HA PaOOTHUS
HHCTPYMEHT C€ Hal-pa3slpoCTPaHEHUTE MallMHA B ChBPEMEHHMTE CKaJHOOOpaOOTBaIM
TIPEJIPUSATHUS 32 Ps3aHe HA CPEIHO TBHPAU CKaJHU OyokoBe. TOBa 00CTOATENICTBO CE IbJDKH Ha
MIMPOKOTO H3IOJI3BaHE HA AMAMAHTCHUTE HOXKOBE, KOMTO paboTAT Hali-epEKTUBHO B YCIOBHATA
Ha NPaBOJIMHEHHA TPACKTOPUs, U3KIIOUBAIIA YAAPHOTO BB3JCHCTBHE HA IMAMAHTECHUTE 3bpHA
IIPY KOHTAKTYBAaHETO Ha HOXKA CbC CKaJIHUS OJIOK. MacoBOTO NMpeMHHABaHE KbM PA3aHE 4pe3
JMaMaHTEHU HOXoBe B nocneanute 20-25 roguxu, ce omnpenens oT peAulia NpeuMyllecTBa Ha
TO3U HA4uH, CIPSAMO PsI3aHETO upe3 cBOOOAEH abpasuB C HOXKOBE C TBBPAOCIUIABHU 3b0H, a
HUMEHHO:

-I10-BUCOKA ITPOU3BOJUTEIHOCT;

-I10-MaJIKa CHeProMnorbIaeMOCT Ha IIpoLeca;

-II0-BUCOKO KayeCTBO Ha CPA3aHATa MOBBPXHOCT;

-II0-MaJTbK Pa3XoJ] Ha CypOBUHA (CPE3BT € I0-TECEH);

-[IOBMILICHA H3HOCOYCTOHYMBOCT Ha TaTCPHUTE HOXKOBE.

OOmuiaTa TeHICHIMSA B CbBPEMEHHUTE KOHCTPYKIMHU TaTepy 3a JUAMaHTEHO ps3aHe e
MOBMIIABAHE HA SKOCTTa M HAJEKIHOCTTA Ha OTHENHHUTE BB3JIM, C KOETO ce pas3lIMpsBa
o0JacTTa Ha MPWIOKCHUE HA TE3HM raTepu HE Ca CaMo 3a PA3aHE Ha CPEJHO TBBPAM CKATHU
0J10KOBE, HO U 3a IO-TBBP/IM CKAJIHU MATEPUAIIH.

Knacudukamms. [locera ca Cb37ajieHM pa3iTUYHM  KOHCTPYKIMH TaTepu C
NpaBOJIMHEHHA TPAaeKTOPUsl HA JBIDKCHHE HAa pabOTHHSA MHCTPYMEHT M C€ KIacCU(UIMpAT II0
HSKOJIKO IPU3HAKa!

B mpaxrukata rarepure C IpaBOJIMHEHHA TPACKTOPUs Ce pa3/eiiT B 3aBUCHMOCT OT
TIOJIOKCHUETO Ha MOJaBalliaTa paMa Ha J[Be INIaBHU TPYIIH:

a) rarepy ¢ XOpPH30HTAIHO Pa3IOJI0KEHUE Ha OJBI)KHATA paMa;

0) rarepu c BEPTUKAIHO pA3IOJIOXKEHHE Ha CBOOOAHATA paMa, HapU4YaHU Olle
BEPTUKAIHYU TaTePH.

[TepBara rpymna rarepu ce NoApaseNsaT B 3aBUCUMOCT OT HUBOTO Ha PA3aHE Ha:

a) raTepy C IPOMEHIIMBO HUBO Ha PA3aHe, P KOETO MOJBIKHATA PaMa ¢ HOXKOBETE Ce
nozmaBa (CIycka) HajOJNy IIpe3 BpeMe Ha ps3aHero. ToBa CIyckaHe OOMKHOBEHO ce
OCBILECTBSABA IPH IIOCTOSHHO TTOJIOXKEHHUE Ha KOJITHO-MOTOBWIIKOBUS MEXaHH3bM

0) rarepa c MOCTOSHHO HUBO Ha PsA3aHE, IPU KOETO MOABMKHATA paMa C HOXKOBETE Ce
JBI)KY B €]IHA TIOCTOSHHA XOPU30HTAIHA PABHUHA, a CE I101aBa Harope OJIOKBT.
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4.3.1. 'arepu ¢ XOpU3OHTAIHO PA3IOJIOKEHHUE HA IIOABHKHATA paMa U IPOMEHJIMBO HUBO Ha
psi3aHe.

OO0 cBesenys. Te3n ratepy ca MbPBUTE KOHCTPYKIUY C TIPABOJIMHEHHA TPAeKTOPHS Ha
paboTHUS HHCTPYMEHT. 3aMMCTBAHU Ca OT TaTepHUTe C KPUBOIMHEHHA TPACKTOPUS M MAJKO Ce
pa3nnuaBaTr OT TSAX. XapaKTepHa OCOOEHOCT IPU TSX € HEMOIBIKHOTO —PasIOoIoKEeHHE Ha
paspsi3BaHMs CKalleH OJIOK W TofjaBaHe Ha TNOIBIDKHATa pama. KoJSTHO-MOTOBHIKOBHST
MEXaHHU3bM IIPH TE3H rarepu OOMKHOBEHO OCTaBa Ha €IHO ITOCTOSHHO HUBO. MHOrO psKoO ce
H3M0JI3Ba CHHXPOHHO IMofiaBaHe. B mpakTukara, raTepuTe ¢ MPOMEHIMBO HUBO Ha ps3aHe ca
H3BECTHH OIlIe KaTO raTepy ¢ rajama pama.

B KOHCTpYKTHBHO OTHOIICHHE TaTepUTe C MpaBOJIMHEHHA TPAaCKTOPHs Ha psi3aHe ce
pa3nnyaBaT OT Te3U ¢ KPUBOIMHEIHA TPACKTOPHS IJIABHO O CIICAHUTE J[Ba PH3HAKA:

a) BmecTo koOmnIm, raTepuTe ¢ KpUBOJIMHEHA TPASKTOPHS MMaT BOJAYH, I10 KOUTO Ce
IBIDKAT T.HAap. IUTh3raud Ha IIOJBIDKHATAa pama. Bomauure ce ABWXXKAT BBHB BEPTUKAIHO
HalpaBjeHHe CHHXPOHHO, IOJOOHO Ha MOJBIKHHUTE ONOPH HA TaTepure C KPUBOJIHMHEITHA
TPaeKTOPHS;

0) Ilopamun TOBa de, raTepure C IPaBOJNMHEIHA TpaeKTOpHs pabOTIT TJIABHO C
JMaMaHTEeHH HOXKOBE, NP TSX OTIaJia CJIOKHOTO YCTPOWCTBO 3a MOJaBaHe Ha abpas3uB M BOJA.
B Te3u xoHCTpyKIMyM ratepu Hax OJioka ce ImojaBa caMo BoJa OT TphOHa cucrema.

Knacudukamms. arepure ¢ MpOMEHIMBO HMBO Ha psi3aHe ce KIACH(QHUIMPAT II0
CJICIHUTE HSKOJIKO TPH3HAKa: MICTOTO Ha OKa4YBaHE HA MOTOBHJIKAaTa KbM IOJBIDKHATA pama;
OpOsIT Ha MOTOBWJIKUTE; HAYMHBT HA MajiaHe Ha TOJBIDKHATA pama | Jp.

Cnopen MsCTOTO Ha OKayBaHE Ha MOTOBHJIKaTa KbM IIOJBIDKHATA pama TaTepHTe
OuBar:

a) raTrepu C MPEeJHO OKauBaHe, NPH KOMTO MOTOBHJIKATA C€ OKayBa LIAPHHPHO KbM
nmpeaHata (KbM 33JBHKBAIIMAT MEXaHW3bM) HalpeyHaTa TIpela Ha MOJABMKHATA pama.
OxauBaHETO MOXKE J]a Ce OCBILECTBH, KaTO C €JHa MOTOBIJIKA MOHTHpaHa KbM cpelara Ha
rpejara, Taka M ¢ JIB€ MOTOBHJIKM MOHTHpaHU KbM JBaTa Kpas Ha HalpeyHara rpexa. Tosa e
Haii-ipocTata cXema Ha raTep, HO M3HCKBa MOTOBMIJIKATa Jia MMa TojisiMa IBIDKWHA, 32 Ja ce
HaMaJli TOJIEeMHUHATa Ha CHJlaTa Ha BEPTHKATHATa KOMITOHEHTA, KOSTO IpeaBa MOTOBUIIKATa B
KpaifHO TOPHO | JOJHO MOJIOKEHHE Ha TIOJBIDKHATA pama;

0) rarepu CbC CTPaHHMYHO OKAayBaHE Ha MOTOBWJIKMTE, KaTO 3aIbJDKHTECIIHO Ce
M3II0J13BAT JIBE MOTOBUJIKH.

OOMKHOBEHO MOTOBWJIKATE C€ OKauyBaT B 3aJHaTa 4acT Ha CTPAaHWYHHUTE TPEId OT
noABMXKHaTa pama. [Ipu ToBa okauBaHe ce HamaiIsBaT rabapUTHUTE pa3MepH Ha raTepa.

Cnopen HauMHa Ha TTOJJaBaHE Ha IOJBIDKHATA pama rarepure OUBaT:

a) rarepu c rmojiaBaHe Ha ITOJIBIIKHATA paMa Ype3 XOJI0BH BUHTOBE;

0) ratepu C XHIPABIMYHO IIOJaBaHE, OCBHIIECTBEHO Ype3 UYETUPH XHUIPABIUYHH
HWITHHABPA.

larep ¢ npenHo oxauBane Ha MoroBmikara. Ha ¢ur.4.24 e mokasana exHa OT Haid-
pasmnpocTpaHeHaTta KOHCTPYKLMsS Ha rarep ¢ Iajama pamMa. B KOHCTPYKTHBHO OTHOIICHHE
rarepure ¢ MOJABM)KHA pamMa MMaT MHOro OOIIM Hella C JIIOJIKOBHTE TaTepH, ThH KaTo ca
pa3paboTeHn Bh3 OCHOBA Ha TAXHOTO YCHBBPIICHCTBAHE.

3agBIKBAHETO Ha IIOJBIDKHATA pamMa € KaKTO HpH TaTepuTe C KpUBOJIHMHEHHA
TPaeKTOpHsI ¥ MPETHO OKAauBaHEe HA MOTOBMJIKAaTa. XapaKTEpPHOTO 3a TO3M BHJ TaTepH €, 4e Ha
MOABM)KHAaTAa pamMa | MMa dYeTHpH IUTh3raya 2 3aKpeleHH CTPaHWYHO KbM Kpauinara Ha
HaJUTBXHHUTE TPEJIH, KOUTO Ce JIBIDKAT MEXIY T.Hap. Bojauu. Bomaunre ce cbeTosT OT ropHa 3 u
JormHa 4 9acTH, KOUTO Ca CheJIMHEHH 3/IpaBO, a MEXIY TSAX CE IBWXKHU ILTh3raybT. [ opHHTE
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NIPEeJIHU ¥ 33J1HH BOJAYH Ca ChEIMHEHU MOMEXKy CU C HallpeUyHHUTE IPe 5, a NONHHUTE JICBU U
JIECHA BOJAUM - C HaulbxHute rpexu 6. [lo To3m HaumH Bomaumre oOpasyBaT TBBPAA
IPaBOBI'bIHA paMKa. KOHCTpYyKTHBHOTO 0OpMIIEHHE HAa BOJAYHUTE € MHOI'O Pa3HOOOPa3HO, HO
B [IOBEYETO CIIy4aH BOJAYUTE CE 3aKPENBaT KbM T.Hap. CYMOPTH, KOUTO Ca XapaKTepHa 4acT 3a
TO3U BUJI FATEPU.

®ur.4.25 KoHcTpyKLuy Ha CynopTu

Cyl'IOpTI/ITe Ca Ba>XHO 3BEHO OT MEXaHMW3Ma Ha IoJaBaHE Ha rarepa ¢ IpOMEHIIMBO HUBO
Ha psA3aHC W TAXHOTO IHNpEAHa3sHA4YCHHUE € Aa CC€ OCUT'YpH TOYHO 3aJaZICHO IIOJIOKEHUE Ha
TNIOABMI)KHATA paMa B pa60r HOTO IIPOCTPAHCTBO HA raTrepa. ITo Ta3u IpU4yKrHa U 1opaju ToBa, 4e



29

Te3W rarepu paboTAT C JUAMAHTEHH HOXOBE, TO KBM CYIIOPTHUTE C€ MpE/IsBSIBAT BUCOKU
W3UCKBAaHMS IO OTHOUIEHHE Ha TOYHOCT M KOpaBMHAa Ha KOHCTpykuusrta uM. CymopTsT
MIpe/CTaBiIsiBa MOABIKEH OJOK (¢ur.4.25) cherosmy ce or Kopiyca 4, B KOWTO € 3aKpeneHa
BOJICII[aTa BTYJIKA 3, 3aJBW)KBaHA OT BEPTHKAIHHS X040B BUHT 2. [Tockara gact Ha kopmyca 4
¢ o0bpHaTa KbM BEepTHKaJIHATa KOJIOHA | M 4Upe3 Iurp3raya 6 ce JBWIKHU IO HAIpaBiIsBAIIUTE Ha
konoHara. CynopTuTe OOMKHOBEHO MMaT BB3MOXKHOCT 3a PErylupaHe Ha XjIaOuMHATa MEXIy
IUTh3rava ¥ HAPaBJISIBAIUTE Ype3 BUHTOBE MU MOTIOMKKH.

®wr.4.26. 3aaBKBaI BH3€] HA ITOTaBAHETO.
1 — enexTpozBUTraTel 3a paboTHO MoaBaHe; 2 — MOTOP-PEAYKTOP; 3 — TaXOreHepaTop;
4 — BepwkHa IpelaBKa; 5 — peaykrop; 6 — eleKTpoIBUIaTesl 3a Mpa3eH XOI Ha
MOJBIKHATA paMa.

MexaHU3MbT 3a IOJABaHE HA raTepUTe C MPOMEHIMBO HUBO HA Psi3aHE MMAT TOJIIMO
KOHCTPYKTHBHO pa3HOOOpa3ue Ha W3MOJI3BAHUTE BB3JIU: €JIEKTPOIBHUIATENH, BapHaTOPH H
penykropu. B chbBpeMeHHHTE KOHCTPYKLHMH II0 YECTO CE€ M3IOJI3YBAT JBa €JEKTPOBUIATEIS:
SIMHUAT 33 PabOTHOTO JIBIKEHUE — MOJABAHETO, a JIPYTHAT 3a CIIOMAraTelHUTE ABWKCHHS —
OBp30 CITyckaHe W NOBJMIaHe Ha paMara. TakaBa cxeMa Ha 3aIBIDKBAIMSA Bb3€ll OT MEXaHU3Ma
Ha IojlaBaHe € NoKa3aHa Ha ¢ur.4.26.

Ot u3XomiUIMs Baj Ha PEIyKTOpa Upe3 MEXANHU BAIOBE M KOHYCHH 3bOHH KoJena ce
3aIBUKBAT BEPTUKAITHUTE XOI0BH BUHTOBE ((pur.4.27).

Xo0/10BHTE BUHTOBE UMaT TOJISIMO NPHIIOKEHHE B MEXaHU3Ma Ha I10/IaBaHe HA raTepuTe.
KbM nocroifHCTBaTa Ha BUHTOBUTE MEXaHU3MH C€ OTHACAT BUCOKATa TOYHOCT U IUIABHOCT IPH
JBIDKCHHE, BB3MOXKHOCTTA 33 pEaIU3UpaHe Ha 3HAUMTENHA pEeNyKLHsA, KaKTo H
OCBILECTBABAHETO Ha CaMOCIHPAHE NP BEPTUKAIHOTO HMPEMECTBAaHE HA IIOABIIKHATA pama.
JlmamMeTbpbT Ha XOJOBHTE BUHTOBE OOMKHOBEHO € oT 50 1o 90 mm, a mpodmnsT Ha pe3daTa B
MOBEYETO CIIy4aH € TpaleloBUIeH. BUHTOBETE ce M3roTBSAT ¢ MaJlka CTBIKA, 33 Ja Ce OCHUT'YpH
CaMOCIHpaHe.

Ha ¢ur.4.28 e nokasaH rarep CbIIO C IPEAHO OKAuBaHE 4pe3 €/[HA MOTOBMIIKA, HO
TIO/IaBaHETO € OCBHIIECTBIBAHO Upe3 XUAPABIMYHH UMIHHIPH. JloHNTE BOfauy 2 ca CheIMHEHH
C JBETEe HANpeyHH Ipead 6 M JBeTe HALTBKHU 5, oOpasyBaliKy IO TO3M HAYMH 37paBa
NpaBOBI'bIIHA paMKa. ['opHUTE Bonmauu 3, ca CbEAMHEHH HEIOJBIKHO KbM [OJHHUTE upe3
wiaHkata 1. Mexay TrOpHHTE W JOJHHUTE BOJAYM C€ JBIXKAT IUIB3TA4YUTE 3aKPEHEHH KbM
HaJUTbXKHHUTE TP/ 4 Ha MOJBIKHATA paMa MPU KOETO U Ce OCUTYpPsIBA MPABOJIMHEIHA
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]

®ur.4.27. KoHCTpYKTHBHO OOpMIICHHE Ha €IIEMEHTUTE OT 3aJBHKBAHETO Ha
XOJOBUTE BHHTOBE.
1 — BepTHKalIHA KOJIOHA; 2 — XOJI0B BUHT; 3 — KOHYCHa 3b0HA IpeJlaBKa;
4 — dukcaTop 3a XOIIOBHS BUHT; 5 — MEXKIIMHEH BaJl

TPaCKTOpHs. ,HOJ'IHI/ITG BOJa4uu ca Cb€AWMHEHU C 6yranorro 8 Ha XUAPABJINYHUS OUINHABP Ype3
HiapHHUpHaTa 0C 7. OcBeH ToBa JOJIHATE BOJAA4YU C€ IUTH3ratT 110 BEPTUKAJTHUTE HallpaBJIsABallll 9,
MOHTHpPAHU B YCTUPUTEC BCPTHUKAIHU croiiku 10 Ha OCHOBHaTa pama. ITo TakbB HaYMH apes
BaﬂeﬁCTByBaHeTO Ha 4E€TUPUTC XUAPABINIHN HUWINHAbPA CE OCHILICCTBABA IIJIABHO 0e3CTeneHHO
T01aBaHE Ha IOJABHXXHATA paMa.

4.3.2. I'atepu ¢ IOCTOSIHHO HUBO Ha ps3aHe

OO0y cBeneHus. [arepure ¢ MHOCTOSHHO HHMBO Ha psi3aHE ce OTJIMYaBaT OT
KOHCTPYKIIMUTE C NPOMEHJIMBO HMBO Ha Psi3aHE II0 TOBA, Y€ CKAIHMAT OJOK ce IOBAWra B
pe3yiraT Ha KOETO DA3aHETO Ce W3BBPIUBA IIPU JBI)KCHHE HA IIOABIKHATA paMa B €IHA
NOCTOSIHHA paBHMHA. [arepure ¢ IOCTOSHHO HMBO Ha psA3aHE C€ CcYdTaT 3a IIo-
YCBBBPILICHCTBYBaHH KOHCTPYKIMHM B CPaBHEHHE C TE3M C MPOMEHIMBO HUBO Ha ps3aHe. [Ipu
TAX Ca 3alla3eHu INPEeIMMCTBATa HA raTepUTE CbC CHHXPOHHO INPEMECTBAHE HA IIOABMIKHATA
paMa 3aeHO ChC 3aJ[BHKBALIMAT Bb3€J, HO KOHCTPYKTHBHO T€ Ca 3HAYMTENHO MO-NPOCTH, I10-
MaJIKO ca METaJIONOITBIIAIIN, KOSTO I03BOJISABA JIa CE YBEIMYH JIB/DKMHATA HAa X0 Ha paMara,
J1a ce TIOCTUTHe MO-TOMsIMa CKOPOCT Ha psi3aHe (110 3 nV/s) 1 /1a ce peatu3upa Io-TOIsMO HOJABAHE.
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To3u THI TaTepu IMAaT MHOTO BHCOKH TE€XHHKO-MKOHOMHYECKH MOKAa3aTelIH M Halara
CKaITHOOOpaboTBaIa MPOMUIILICHOCT € ChOPBIKEHA TTIABHO C TAKWBA KOHCTPYKIIUH.

[IppBUAT TaTep C XOPH30HTAIHO PA3IOIIOKEHHE Ha IOJBIKHATA paMa U ITOCTOSHHO
HMBO Ha psi3aHe € KOHCTpyHpaH oT Oenruiickara pupma "Cmer-kopen" - mozgen "Kinkop".

[NpuHuunHa cxema Ha rarep ¢ IOCTOSHHO HMBO Ha psA3aHe € Moka3aHa Ha ¢ur.4.31.
JBuratensar 1 upe3 pembka 2 3aJBH)KBa MaxOBOTO KOJIENO 3, MOTOBWJIKaTa 4 M IOJABM)KHATA
pama 6, KosiTO ce rb3ra no Bojaunte 9. CkamHusr Oiok 7, moctaBeH Ha kommukara 10, ce
nopsra ot miargopmara 11 ¢ yetupu BuHTa 12, 3a1BMKBAaHM OT esieKTpozBurarens 5. Boxaua
ce MojiaBa BbPXY CKaIHUS OJIOK C YCTPOHCTBOTO 8.
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®ur.4.31. IlpuHuunHa cxema Ha raTep ¢ HOCTOSIHHO HMBO Ha PsI3aHe.

Knacudukanus. 'arepure ¢ XOpU3OHTANIHO Pa3MONOKEHME HA MOJBMXKHATA pamMa U
MIOCTOSIHHO HUBO HA Psi3aHe ce KIacU(UIMPAT INIABHO 10 HAYKMHA HA MOJIaBaHe Ha CKAIHHs OJIOK
Ha:

a) raTepH ¢ BepTHKAJIHU XOJIOBY BUHTOBE, HADMYAHU B MIPAKTHKATA MEXaHUYHU TaTepH;

0) raTepu ¢ XMAPABIMYHO [10/1aBaHE, HAPUYAHU OILE XUIPABIMYHU TaTepH.

TunuyHKM npencTaBUTENM HA MEXaHMYHHUTE raTepy ¢ MOCTOSHHO HHMBO Ha psA3aHE ca
Mozenute "Pammpop", a Ha xunapaauuHute - "Te com", KOMTO IIMPOKO ce€ M3MON3YBaT B
HallUTe NpeAnpusATUs 3a 00paboTBaHE HAa CKAIHOOONIMIOBBYHM Marepuayy. Ilopaau ToBa
TEXHUTE KOHCTPYKTUBHHI OCOOEHOCTH C€ Pa3rIIeXkaT MO-I0APOGHO.

4.3.3. I'arepu "Panunop"

larepure "Pamumop" ("Kapnm Maitep, ['epmanus) ce mpousBexpar B IeT
Mozu(UKaIMY, HO y HAC MacoBO ce M3Moa3BaT camo Mozesute “Parmpop 117 u “Parmmop VI”.

XapakTepHa OCOOGHOCT Ha TE3M rarepu € Majkara MM MeTaJONOIIbIIAaeMOcCT,
MOCTHrHAaTa OJlarofapeHue Ha U3I0N3BAaHETO Ha CTOMAHOOCTOHHHM OINOpH, SBSIBAILM CE
HepaszellHa J9acT OT KOHCTpyKIusTa Ha ratepa. OOy Bux Ha ratepa “Pamunop I1I” e mokaszan Ha
¢ur.4.32.

I'arepure “Pamunop III” n “Pammuaop VI” ce cbCTOAT OT CIeAHUTE IIIaBHU BB3IIN:

OcHoBHata pama 4 mnpencrasinsBa I1-oOpa3Ha pamka, oOpa3yBaHa OT CTOMAaHCHHU
npoduiIn, CbeIMHEHN NMOMEXIY CH ¢ OONTOBM M HUTOBH Bpb3kH. OCHOBHATa paMa € 3/paBo
3aKpernieHa ¢ pyHZaMEeHTHH 0OJTOBE KbM CTOMaHOOeTOHHUTE KojoHu 3 u 11. Ha ocHoBHaTa
pama ca MOHTHPaHH BOJAYHMTE Ha MOJBIKHATA paMa, eJIEMEHTHTE OT MEXaHH3Ma 3a MOJaBaHe,
BOJHATA WHCTANALMA U APYTH KOHCTPYKTUBHHU €JIEMEHTH.
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®ur.4.32. O6wm Buz Ha rarep mozxen “Pammmop 111”7
l-enexTpoaBHUTraTeN; 2-MaxoBHK; 3-CTOMaHOOCTOHHA KOJIOHA;
4-0CHOBHA pama; S-ITyNIT 3a YIIPaBIICHHE; 6-XOIOBU BUHTOBE;
7-Konmu4Ka; 8-3a/IBIKBAIIl BH3EI 32 TIOTaBAHETO;
9-cTotiku 3a BogHaTa MHCTANMAIs;, 10-orpaxaeHue;
11-cTomanobeToHHA KOJIOHA

3anBrkBai Bb3ed. KuHemaTnyHata cxema Ha TO3M Bb3eN € MOJOoOHa M 3a jABara
Moziena rarepy. Vima caMo HAKOM KOHCTPYKTHBHH Pa3JIUdHUsL.

B mopena “Parmmmop III” or maitbara Ha 3amBrkBaIius ABUTATEN 4Ype3 pPeMbUHA
nmpepaBka (IWIOCBK PEMBK) ce 3aIBIDKBa €IMH OT MaxoBurmte 1, (¢wur.4.33), xowro ca
3aKpereHn HEeIOJBIKHO KbM BaJloBeTe 2 M 4, ¢ IINOHKA M Kamaukata 6. KbM BanoBere ca
MOHTHPAHH HETIOABIKHO KOJEHaTa 8, CheAMHEHH IIOMEXIY CH 4Ype3 MOTOBWIHMS Ooar 3.
BayioBere narepyBaT B PONKOBHTE Jlarepd 9, KOUTO Ce€ MaXkaT € Ipec OT Ipecbopkara 5.
MortoBmikara 10 e nBypaMeHHa TpbOHA KOHCTPYKIMS, KOSTO 4pe3 poikoBus jarep 11 ce
3aKpenBa KbM MOTOBHWJIKOBHA Oont. B npyrure nBa kpast Ha MOTOBWIIKATA Ca MOHTUPAHU
IUIB3rallUTe Jarepu 12, 4pe3 KOUTO ce ChEAMHSABA C JBETE YIIM OT IOABMKHATA paMma.
ITrp3rammure narepu ce Maxat IIOCTOSHHO ¢ MAacjo MOJaBaHO OT CIEUAIHA MAcCIIeHa IIOMIIa.

B rarepa “Pamunop VI”, KoiTo € eq1H OT Hali-TeXKUTE KOHCTPYKLMH, 3aIBUKBAHETO
€ YCIIOXHEHO ¥ KOHCTPYKTHBHHUTE €JIEMECHTHU Ca 3HAYUTEJIHO YIKUYCHH B CpaBHeHHe ¢ “Pammmop
I”. Tlopagum TpyZHOTO IMPEKTHO TmpeiaBaHe Ha romsma MomHoct /150 kW/ or
CNICKTPO/IBUTaTelsl Ha MAaxOBOTO KOJSIHO, B Cllydas Ce€ H3IOI3Ba MEXIMHHO 3BeHo. Ot
SNICKTPUYECKHS JBUTATEll Upe3 ChEIMHUTEN CE 33aBIKBAa MEXKIMHEH OapalbaH, a OT Hero upes
IUIOCBK PEeMBK ABW)KEHHETO ce mNpenaBa Ha MaxoBuka 1 (¢ur.4.34), KOHTO € HEHNOIBIKHO
3akpeneH kbM Bana 2. [lopamu ronemure pasmMepd MaxoOBUKBT ce M3pabOTBAa OT JIBE 4YACTH,
CbelIMHEeHN ¢ 6onToBU BpB3KH. Ha /BaTa kpas Ha Bana, 4pe3 KOHYCHO ChEeIMHEHHE U Kalaukara
6 ca 3akpeneHu koneHara 4 u 5. KM xonenara ca Habutu MoToBHIIKOBHTE OonToBe 3. BambsT Ha
MaxoBMKa JarepyBa B POJIKOBHTE Jlarepu 7, KOMTO Ce rpecupar upe3 kKamaukara 8. Kem
GonroBere 3 upes raiiku ce 3aKpenBaT MOTOBHJIKUTE.



®ur.4.33. KOHCTPYKTHBHM €IEMEHTH OT 3a[BIDKBAllM MEXaHU3bM Ha Trarep
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“Pammmop I1II”
a — IVIaBeH BaJl C MAXOBHUIM; O — MOTOBHUIIKA;

KoncTpykTrBHOTO OQoOpMIIEHHE Ha MOTOBWIKAara € Toka3aHo Ha ¢wur.4.35.
MoroBuikara 3 npezcTaBisBa TPbOHA 3aBapeHa KOHCTPYKLHS, KOATO C KOHYCHATa BTYJKa 5 U
ponKoBHs Jarep 4 ce CBbp3Ba C MOTOBWJIKOBHA OonT. JIpyrusaT Kpail Ha MOTOBHMJIKaTa 4pe3
IUIB3rallys ce Jarep 2 ce CBbp3Ba C OCTa Ha yXOTO Ha IOJBIKHATA paMa. [lrb3rammure ce
JIarepyu ce MaXat IIOCTOSHHO € Macilo, HarHeTSABAHO OT CHELHAIHA MACJICHa [IOMIIA.

Anpiln

.

'O

DIBRd H

MAXDBLTY

HE

Hopazm TOoJIEMUTE pa3MEpU Ha Jiarepa 1o Tpueuiara My €€ IOBbPXHOCT Ca U3PA3aHU KaHAJIUTE
1, YiecHsaBallu Ma3aHEeTO MYy. PonkoBusiT nar cp 4 ce Maxke ¢ TpeC OT OTBOpA Ha Karia4ykara.
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®ur.4.35. MoroBuinkata Ha rarep ‘“Pamunop VI”

HonmxHa pama. To3u Bb3el € MOYTH €AHAKBB 332 BCUUKH I'aTePU C MOCTOSHHO HUBO
Ha pss3aHe. B monenute “Pammpop” moasukHaTa pama HpezcTaBisiBa MPaBOBI'bJIHA PaMKa, B
KOAITO HAITB)KHUTE M CTPaHU ca TPpbOM, a HapEeyHHUTE - IUIOCKU Kadesu, oOpa3yBaHH OT IBe
NPaBOBI'BJIHM CTOMAaHEHHM MBMIM, HOCTaBCHH YCIOPEIHO €IHA 3ajJ Jpyra Ha H3BECTHO
Pa3CTOSHME U 3][PABO ChEIUHEHU NTOMEXIY CH.

Ha ¢wur.4.36 e nokazana nonsmwxHaTa pama Ha ratep ‘“‘Pammmop III”. Hammexuute
CTpaHH 5 Ha pamara ca CTOMaHeHHU Oe3LIeBHU TPpbOM 3[paBO CheIMHEHH KbM NpeaHus kades 1
u 3aguug 6. KpM npennus kades ca 3akpereHH JBeTe ymM 3, ¢ ocuTe 2 Ha KOMTO JiarepyBar
JIBaTa Kpas Ha MOTOBMJIKaTa. B kaesure upe3 creluaHy yCTpOHCTBa ce MOHTHPAT IaTepHUTE
HOJKOBE. Pa3CTOSHMETO MEXIy raTepHUTE HOXKOBE CE PEryiampa upe3 IUCTAHLMOHHH METaTHU
BJIOXKKH, KOHTO C€ 3aKpemBaT KbM JioctoBere 7. Ha moxBmknara pama ca 3aKpeneHH
rb3rayure 4, KOUTO Ce MABMKAT B CTOMaHCHM LUUIMHAPUYHM BOJAYM, MOHTHPAaHH KbM
ocHoBHaTa pama. KoxyxbT 8 Ha murp3raua ce cBbp3Ba ¢ mrb3rada 10, upe3 cepuuHaTa BTyIKa
9, KOSTO J1aBa BB3MOXKHOCT 3a CaMOHArakJlaHe Ha IUTh3raya KbM Bopaua. [lre3raumrte ce
n3paboTBar OT OpPOH3 M Ce MaxxaT IOCTOSHHO NpH pabora upe3 orBopute 11 ¢ Macno or
MacJieHaTa CHCTeMa.

[NoxBmxHarta pama Ha “Pamnop VI” (¢pur.4.37) e mogoOHa Ha ropeonucaHara, HO TS
€ Ollle I0-MaCHBHA, a OKAYBAHETO M KbM ILTB3rauuTe € CIeNUaIHa KOHCTPpYKIus. Bepxy nsara
Kadesza ce MOHTHpAT XoMyTHuTe 5. B TiX 4pe3 G0NTOBH BPB3KU 3APaBO CE 3aKPEIBaT OCHTE Ha
Iurb3radure. 3a Ja ce OCUrypu JoOpO LICHTPOBAHE Ha MOABWKHATA pama, 0e3 CTpaHUYHU
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fur.4.56 DopmuEss paws ma Tewep "Pemaop IIIM

KoJieOaHusl ¥ 3a JIECeH MOHTaX U IIEHTPOBKA Ca MOHTUPAHH JBA BHIA IUIB3TauM - NPU3MATHIHU
n miocku. OT emHara cTpaHa Ha rarepa (CHpsAMO Ha/UTBKHATa My OC) CE MOHTHpAT [Ba
MIPU3MaTHYHH TUTB3raya, a OT CPELIyNONIOKHATA - TUIOCKHUTE IUTh3radd. 3a TOYHOTO IEHTPOBAHE
Ha IMOJIBI)KHATA paMa IJIaBHA OIS UIPasiT MPU3MATHYHHUTE IUIB3rad, JOKATO IUIOCKUTE UMaT
POJISt caMo 3a XOpH30HTHPAHETO HA pamaTa.

[pusmarmunnsar wresrau (¢ur.4.38,a) ce cherom oT ocra 1 37paBO 3akperieHa c
eIMHMS CH Kpall KbM NOJBIKHATa pama, a C JApyrus cbc cepuuHara BTyiaka 2. Kem
cepryHaTa BTYJIKAa € MOHTHpaHa BTyJKaTa 8, ¢ BbTpelnHa cepudHa MmoBbpXHOCT. Te3u nBe
BTYJIKH OCHUTYpsIBAT CaMOHarakZaHe Ha OCTa, pECIIeKTHBHO IIOABM)KHATA paMa KbM
HETIOJBIKHUTE Bomaud. KbpM BTynkata 8 e 3akperneH InTh3raya 4, YMHTO TPHEIIM Ce
MIOBBPXHHUHU ca OpoH30BHTE TUI04KH 3. [lrb3raya ce ABMXKM 1O TOpHUS 7 ¥ JOMHMS 12 Bomadm.



37

®ur.4.37. I[logsuxna pama Ha rarep “Panugop VI”
1,2 — npeneH u 3a71ieH kKadesn; 3 — yxo; 4 — 0C Ha YXOTO; 5 — XOMYT;

TpuemuTe ce NOBEPXHUHU CE€ Ma)kaT ¢ Maclo IOJ HaJsraHe 4ype3 macionposoaure 5,6 u 13.
Ot1paboTeHOTO Macio ce chbOMpa B JAOJNHATA YAaCT HA BOAAYA M M3THYA 10 IPABUTALMOHHUS BT
npe3 orBopa 9 u TprbonpoBoau 10, 11 B Macienus pesepBoap. [lomo6HO e ycTpoiicTBOTO 1 Ha
TUTOCKHSI TUTh3rad (¢ur.4.39, 0).

Mexanu3beM 3a mnonaBaHe. B ratepure “Pammpop” e u3mon3yBaHa KiacuueckaTa
cXeMa 3a IOJaBaHe, 4pe3 XOIOBU BHHTOBE. [0faBaHETO ce OCBIIECTBSABA OT CAMOCTOSITEINICH
JIBUTATEJI, KOUTO 4pe3 BApUATOp M3MEHS 000POTUTE HA M3XOMAILMS Ball B INUPOKK rpaHunu. Ot
M3XOAIIMA BaJ HAa BapuUaTopa 4pe3 BepI)KHA Ipe/laBKa ce 3a/IBHKBAa BEPUIKHOTO Kojeno |
(¢wur.4.39), u BawsT 2. Ha nBara kpas Ha Bajia 2, KOWTO € YCIOpEAEH Ha HaJThXKHAaTa OC Ha
rarepa ca 3aKperneHH KOHYCHUTE 3b0HHM Korena 4 u 12, KOUTO 3a/IBIKBAT CbOTBETHO Koesara 5
u 13. Ha Te3u xonena ca HabUTH BepTUKAJIHUTE X0J0BH BuHTOBE 8. KoHycHUTE 350HU Konena 5
u 13 3a7BIKBaT CHOTBETHO Konenara 6 u 14, anosere 11 u 15, mankure koHycHH konena 10 u
16, m romemure 9 m 17 Ha KOMTO CBIIO ca HAOWTH BEPTUKAJIHH XOIOBH BHHTOBE.
XOpH30HTAIHUTE BAJIOBE CE 3aKPEIBaT KbM I'OPHATAa YaCT HA OCHOBHATA paMa upe3 POJIKOBUTE
narepu 3, a BEpTUKAJIHUTE XOJOBU BHHTOBE, YPE3 aKCHAIHHUTE Jarepu 7 ce -3aKperBaT ChIIO0
KbM I'OPHATa 4acT Ha OCHOBHATA paMa. BepTukanHuTe X010BH BUHTOBE, UMAT TPaNeLOBUIHA
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®ur.4.38. OxayBaHe Ha MOJBIKHATA paMa Ha ratep “Pammumop VI”
a — MPU3MATHYEH IUTb3ray; 0 — IUIOCHK ILTh3ray,

pe30a 1Mo KosITo ce BOIAT BTYJIKH C ITOJ00Ha pe30a, HEIOIBIDKHO 3aKPETIeH! KbM IutaTgopmata,
Ha KOSATO Ce IOCTaBsl KOJMYKATa ChC CKaHUS OJIOK. Thil KaTo OposT Ha 3pOHTE CHOTBETHO Ha
MAQJIKUTE KOHYCHM 3BOHH KOJeda W Ha TOJIEMUTE € eIHAaKbB, TO Ce IONydaBa CHHXPOHHO
IpeMecTBaHe Ha BCHYKM BTYJKH OT IDIaTgopMmara. 3a TOoBa yclIoBHE oOade € HeoOXOAMMO
BEpPTUKAJIHUTE XOJ0BY BUHTOBE Ha Konenara S v 17 1 Ha 9 u 13 1a uMar CbOTBETHO, €AHUTE -
IISICHa, a IPYTUTE - JIsiBa pe3oa.

Ta3u cxema 3a HOTaBaHO € MPOCTa W MHOTO CUrypHa. VI3mom3BaHMST BapuaTop U
cXeMa Ha TIoJlaBaHe MO3BOJISIBAT Ja C€ OCUTYpPH IUTaBHO ITOJ[aBaHe Ha CKaJTHMS OJIOK Harope mpes
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BpeMe Ha paboTa Ha rarepa chC ckopocT oT 92 mo 656 mm/ h. Bep3oro mpemecrBaHe Ha
wiatopmara 1 B JIBETE€ MOCOKH CTaBa CbC CKopocT 155 mm/min. CMsHaTa Ha mocokara Ha
rojiaBaHe (Harope M Hajoly) CTaBa 4pe3 NpeBKIIoYBaHEe (a3uTe Ha 3a/BIDKBAILMS CHCTEMATa
€JICKTPOABUTaTelL.

®ur.4.39. Cxema Ha rofaBaHeTo Ha ruatopmaTa Ha rarep “Pammmop”

3b0HUTE KOJIeNa, JIarepyuTe, XOJJOBUTE BUHTOBE U BTYJIKUTE KbM TSIX CE Ma)<aT C Ipec.

[natdopmara ¢ Bomemw kononu (¢ur.4.40). npencrasisBa 37paBa CTOMaHEHa paMKa
CBCTOSIIIIA Ce OT JIBETE HAIPEYHHU IPeiu 2 ChbeJUHSBAIIM TenaTa 8 W BeTe HaIIbXKHU Tpelu 3,
YCIOpeIHH Ha Ha/UThKHATa oc Ha rarepa. Ha rpenure 3 ca 3akpernienu pescure 4, 0 KOHTO ce
JBIDKAT KoJiellaTa Ha KOJIMYKaTa ChC CKaJHMS OJIOK. ['opHara yacT Ha HalpeYHUTE TPEeau e
HaKJIOHEHa W TMOKPUTA C WBHUIA T'yMEHA JieHTa 1, BbPXy KOSTO JIAraT HaWTBXHHUTE TPEOH OT
konmykara. Kem Besiko Ts1o 8 oT miatdopmara upes Gonroere 10 31paBo ce 3akpenBa BTYIKa
11, B KOATO ce IBM)XM BEPTUKAJIHUS XO0B BUHT 12. Upes Te3u BTYIKU BbPTEIUBOTO JIBHXKCHHUE
Ha XOJIOBUTE BHHTOBE OT ITPOJAaBATEITHUSI MEXaHU3bM ce IpeodpasyBa B MOCTHIIATEITHO
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®ur.4.40. [Tnardopma ¢ Bogen i KOJIOHH.

JIBIKEHUE Ha IuaropMmara. 3a yJIeCHCHHE Ha TOBa JBIKCHHE Ha IularopmaTa Tejlata UMaT
HalpaBJsBallld [MINHAPUYHA MOBBPXHHUHA 6, KOATO C€ IUIb3ra IO BEPTUKAJIHHUTE ONOpH 9.
TpuewmTe ce MOBbPXHMHH HA TSJIOTO M OMOpaTa ce Ma)kaT C Macio 0 IPaBUTALMOHEH HAYMH,
OT Ka3aH4eTo 5 Mo TphOOIpoBoauTE 7.

Kpaitnn m3kirouBareny. 3a 1a ce M30CrHAT HEXKENATENHU MOCIEAULIN U aBapyy,
JIBIKEHUETO Ha IUIaTdopMmara Ha rope M HaJolly € O'pPaHHYEHO OT TaKa HapeueHUTEe KpalHu
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m3KIIrouBareny. Te umar TNPEAHA3HAYCHUECTO IIPU JOCTUTAaHE Ha rmaT(bopMaTa 0 KpaﬁHO TOpHO
WX  JOO0JHO IIOJOXCHHUEC, Ja HU3KIHYBaT 3aXpaHBAHETO Ha JABUTATCIIA  3aABHIKBaILl
NpoaaBaTCIHUA MEXaHU3bM U Ja IPEKPaTAT ABHIKCHHUETO Ha nnaT(l)opMaTa. Ha (1)1/11"441 ca
TIOKa3aH! T'OPHUAT 1 1 momHusAT 3 KpaﬁHI/I H3KJIIoYBaTeau. Te Morar ja 6’BJIB.T IpEMECTBAHU Ha
H3BECTHO JKCJIAaHO Pa3CTOAHUC II0 rpeaara 4. 3a mo-rojsMa CUT'YPHOCT NPEBKJIOYBATCIIUTE Ca
JIY6HHpaHH. 3alleﬁCTByBaHeT0 Ha U3KJIIOYBATCIIUTE CTaBa OT IrpeJaara 2 Ha HnaT(bopMaTa.

®ur.4.41. Kpaiinu U3KItouBaTenn

Konnuka 3a ckannus 6ok (¢ur.4.42). OOUKHOBEHO rarepure MMaT J[Be KOJIMYKHU:
ellHaTa C pa3psA3BaHMs CKaJICH OJIOK Ha rartepa, a Jpyrara ce pa3ToBapBa OT IUIOUHUTE MM Ce
TOBapH ¢ HOB Onok. ToBa ysecHsABa OpraHu3aLyaTa Ha paboTa Ha raTepa U HamallsBa PEeCcTOUTe
Ha MallMHAaTa T.e, YBEJMYaBa C€ YHUCTOTO BpeMe Ha paboTa Ha MallWMHATa, peCIL.
eKCIUIOAaTallIOHHATa i Mpon3BoauTeHoCT. Konuukara ce ¢bCTou OT JB€ HAIThKHU Ipeau 1 u
HKOJIKO HANpeYyHH TIpeiu 2, 3IpaBO CHEIMHEHH IMOMEXIY CH, 00pas3yBallld HPaBOBIbIIHA
wiatgopma. Ts ce IBHKHU MO PEICOB BT YPe3 YETHPU XOJOBU KoJiena 3, KOUTO JarepyBar B
ponkoBuTe Jarepu 4. 3a no-100po 3aKpenBaHe Ha CKAJTHUA OJIOK M 3a IMOJJIbpXKaHE Ha IUIOUUTE
OT pasps3aHus OJIOK KbM IUIaTOopMaTa MMa OTBOPH 5 KbM KOUTO CE IIOCTaBSIT CTOMAHCHUTE
MpBTH 6.

Wncrananusa 3a mojaBaHe Ha BojaTa. [IpencraBnsBa cucrema oT TpbOM 00pasyBamu
NPaBOBI'bIIHA PAMKa, Pa3MON0KeHa HaJl cKamHus 0ok, TppOute MMar oTBOpU KbM OJIOKa, OT
KOMTO ce mojiaBa Boja 1oz Hansrane. TpbOHaTa paMka ce MOHTHpA Ha OIPEJIEIICHO Pa3CTOSHUE
HaJ OJI0Ka, KOSTO Ce 3ara3Ba Ipe3 LeNus Iepho] Ha psi3aHe. ToBa ce MOCTHUra ChC 3aXPaHBaILUs
€ BOZIa T'bBKaB MapKyd4, KOHTO I103BOJIIBA MPEMECTBAHETO HAa TPHOHATA paMKa BbB BEPTHKAIIHO
HaIpaBJIeHHE 10 2 m, a ABIKEHUETO ¥ € CHHXPOHU3UPAHO C MOJIABaHeTO Ha IuaTdopmMara upes
cHCTeMa OT BBXKeTa U ponki. (¢ur.4.32).

4.3.4. OCHOBHHU KOHCTPYKTUBHH BB3JIM HA XUPABIMYHUTE TaTepPU

Xunpasiuaaute ratepu "Te-con" mo oOnI BUA Ha KOHCTPYKLMTA, Pa3loNoXKeHHe Ha
IJIABHUTE BB3JIM M KMHEMAaTHKaTa Ha MOJBM)XHUTE OCHOBHM 4acTH ca MOJOOHM Ha MOJEIIHUTE
“Pamuiop” U MMaT aHAJIOTUYHU TEXHUKOMKOHOMHUYECKH Toka3aresu. [arepute "Te-con" obaue
UMaT HAKOM MOJ00peHHUs OnarofapeHe Ha U3IOI3BaHeTO Ha XUAPABIMYHYU €JIEMEHTH M Bb3JIU
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[0 OCHLICCTBSIBAHE HA XOPU3OHTAIHOTO IMOJIaBAHC Ha MOABW)KHATA paMa M MOBIWIAHETO Ha
wiatdopmara 3a CKaJTHHs OJIOK.

®ur.4.42. Konnuka 3a CKaJHUS OJIOK.

Iarepure "Te-con" ("Te-con" «MTanmus) ce mpon3BexxaaT B MIeCT MOTU(HKAIIMU HO Y
Hac ce m3non3ysar camo moaenute "Te-con 1" u "Te-con mxbeM060".
OO6m By Ha rarepa "Te-con 1" e nokasas Ha ¢ur.4.43.
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3ajBiokBal Bb3ed. KuHeMarHyHaTa cXeMa Ha TO3M BB3EN € €IHAKBA 32 BCHUKH
Moau(UKAINK ¢ H3KIIoueHne Ha Mozena "Te-con mxbpM00". KoHcTpyKTHBHOTO OpopMIIeHNE 1
JIarepyBaHETO Ha KOJSHO-MOTOBMJIKOBHS MeXaHH3bM Ha ratepa "Te-com [I' e mokasaH Ha
¢wur.4.44.

dur, 4.45, Ingpapanses rotep "Te-g0m AV,

3aaBKBaIMAT B3N Ha Moxena "Te-con KBbMOO™ € YCIOXKHEH C JOITBJIHUTEITHO
KMHEMaTH4HO 3BEHO (Bal C JBe IIaii0M), MOpaiu NpelaBaHeTo Ha TojisMa MOIIHOCT, KOETO
TPYAHO CE OCBILECTBSBA Ype3 CIHOCTHIIANIHA NPEAaBKa OT JBUraTellsi KbM MaxoBuka. Cxemara
Ha 3aJBIKBaHETO € Toka3aHa Ha ¢ur.4.45. Ot nBuratens 1, upe3 KIMHOpEeMbYHa NpegaBKa 2 ce
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3aJBI)KBa €IHOMMEHHATa I1aiiba 3, kato ce HamaisBaT oboporure. KnnHopembuHaTa maiida 3
€ 3aKpereHa Ha Bajl, KbM KOHTO € MOHTHPaHa U IIOCKOpeMbYHaTa Iaiida 4. BansT e narepyBan
Ha ZBaTa POJKOBU JIarepa.

®ur.4.44 KonsHO-MOTOBWIKOB MexaHU3bM Ha rarep "Te-con 1"

1-MoTOBMIIKA; 2-KOHYCHA BTYJKA; 3-pOJIKOB Jjarep; 4-KOISHO-MOTOBWJIKOB Bal; S5-KOHYCHA
BTYJIKA; 6-KOJISTHO; 7-JIar€pHO TSUIO C POJIKOBM Jiarepw; §-mmaiiba-maxoBuk; 9-rimaBeH Bai; 10-
JIArepHO TSUIO C Jarep

Ort maiibata 4, uype3 IIOCHK PEMBK ce 3a[BIDKBa I1alidaTa-MaxoBUK 5, 3aKperieHa KbM Baia 0,
KOMTO € J1arepyBaH Ha JiBaTa POJIKOBH jarepa 7. Ha npata kpas Ha Bana ca 3aKpereHd KojeHaTa
8, @ KbM TEXHHUTE OCH CBILO YPEe3 POJIKOBHU JIarepy ca CBbP3aHU MOTOBWIIKUTE 9. MOTOBUIIKHTE
ca ChEIMHEHHM C IOJBIDKHATA pama upe3 aBere ymu 10, MOHTHpaHU B IBaTa Kpas Ha IPEIHUS
Kages.

HauyvHbT Ha cbelMHEHME MEXIy MOTOBWIKHMTE M IIOJBW)KHATa pamMa M 3a JABara
Moziena e nokasaH Ha ¢ur.4.46. Jlarepure ce MaxkaT ¢ Maclio IOCTOSHHO Ipe3 BpeMe Ha pabora
Ha rarepa OT LIEHTpaJIHaTa CHCTeMa 3a Ma3aHe.

HonBmxHa pama. Ha ¢ur.4.47 e mokazaHa KOHCTPYKIMSATAa Ha MMOABW)KHATA paMa Ha
mozen "Te-con [I". CrenuHEHHETO Ha MOTOBIJIKATa C paMara cTaBa B yXOTO 1, MOHTHPaHO KbM
npenHust kages, OkauBaHETO HAa pamMara KbM ILTh3rauuTe CTaBa 4pe3 CICHUATHO OI'bHATa PbhKa
2. KpM npennus kade3 craBa MOHTHpaHETO HA €MHMS Kpail Ha HOXKOBETE Upe3 CICLUATHU
obreraun 3, a Ha 3a7HUA Kae3 ca MOHTHPAT OOTErauuTe 3a€AHO C XUJPABINYHOTO YCTPOHCTBO
3a OITbBaHETO HAa HOXOBETE.

XapakTepHOTO 3a XUAPABIMYHHUTE raTepH €, Y€ Ce M3MON3YBAT ILTh3raul, ¢ KOMTO Cce
OCHUT'YpsiBa HEIPEKbCHAT KOHTAKT HA ILUTh3rauuTe C JOJIHATA M FOPHA HOBBPXHOCT HAa BOJAUUTE.
ToBa ocurypsiBa roiasma craGHIHOCT Ha MOJBIKHATA paMa M HAMallsiBa BUOpalMHTE, KOETO €
NPEJIIOCTaBKA 33 YBEJIMYaBaHE HA JIbJIrOTPaiiHOCTTA Ha JMaMaHTeHUTe cermMeHTH. OcBeH ToBa
nogo6Ho Ha Monen "Pammmop VI" rurp3raumTe ca HPU3MATHYHH M IUIOCKH, C KOETO Ce
OCHUTYpsiBa JIBIDKEHHE 0€3 CTpaHWYHM KoleOaHHs U CaMOLIEHTpoBaHe Ha pamara. Ha gur.4.48a e
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PuT o4, 47 PEEBMEEOE DIBEX B TATep "Te—con axaucon

MOKa3aH NPU3MATHYEH IUTb3rad, KOWTO € CBbP3aH C IOJBI)KHATA pama 4pe3 pbkara 1. Tsoro
Ha IUTB3raya MMa JIBe TPHEIH Ce IIOBbPXHUHU - 1oJIHaTa 11 1 ropHara 5, KOUTO ca U3pabOTeHU
ot Opon3. Te ce xBIKAT (TPUAT) CHOTBETHO 110 AONHUA Bojay 12 u ropHus - 6, 3aKperneHn KbM
CTOMaHOOCTOHHUA (yHAAMEHT upe3 Tpasepcara 13. 3a perymupaHe Ha XjaOWMHATa MEXIY
ropHaTa TpUella ce NOBbPXHMHA IUTh3rada M TOPHHS BOZAY C€ H3IMOJI3YBA XHIPABIUYHO
yerpoiictBo. To ce cberon oT Oyranoro 8, momMecTeHo B MUIHHABPA 10, KOETO € 3aKperneHo KbM
ropHata 4yact 7 Ha mibsrada. wimHnspsr 10 e cBbp3aH ype3 Maciomposora 4 ¢
XMZIpaBJIMYHATA CHCTEMA Ha rarepa, KoATo paboTH Ipe3 BpeMe Ha JIBIKEHUETO Ha MOJBI)KHATA
paMa W mozjaBa Maclo Ioj HaiAraHe. To 3azeiicTByBa OyTanoro 8,kaTo ce OCHUTYypsiBa
HETPEKbCHAT KOHTAKT MKy IUTb3raya U TOPHHS BOJA4Y. 3a MO-TOJsIMA XEPMETHYHOCT MEXIY
OyTasIoTO U IWINHABPA CE U3MOI3BA YIUTBTHUTESIHUAT KaydyKoB npbcTeH 9. HamansBanero Ha
TPUCHETO MEK]Ty IUTb3ra4ynTe U BOAAUUTE CE TIOCTUTa, KaTO YacT OT IPOCTPAHCTBOTO MEXKILY
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®ur.4.46 CpennHeHHe HA MOTOBWIIKUTE KbM IOJBIDKHATAa paMa Ha mozen "Te-com [["; 6-Ha
mozen "Te-con mKxbpMO0"; 1-MoTOBMIIKA; 2-0C; 3-arepHa BTYyNKa; 4-rbpHE ¢ Macio; b-kaHamn
3a MacyoTo; 6-YIIH KbM MOJBIKHATA paMa

TpaBepcata 13 M cromaHeHaTa UWBMIA 3 € 3albJIHEHO ¢ Macio. Ilo TakbB Ha4yMH
B3aMMOJICHCTBHETO MEXIy IUTh3raya M BOJAYMUTE CE M3BBPIIBA B T.HAp. PEKUM Ha MacleHa
OaHs1. 3a 1a He ce pa3iMBa MAaclOTO IPH JIBW)KCHUETO Ha ILTb3raya, ce IOCTaBs JIAMAPHHEHUAT
Karak 2.

[lomoOHO e ycTpoiicTBOTO M Ha IUIOocKHs ITh3rad (¢ur.4.48, 6), HO HpH Hero u
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ropHata 14 u gonHara 15 Tpuemu ce yacTu ca IIOCKH.
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r. 4.47. DopsnxEiEn poea wo retep "Te-pon W,

[Inardpopma ¢ XuapaBauyeH IWIUH, Bx.pur.4.43). Ts npexacrasnssa
NPaBOBI'bIIHA CTOMAHEHa PaMKa, BbPXY KOATO Ca 3aKpEHeHM J[BE PEJICH 3a NpPUIBIKBAHE Ha
KoJIMuKara 3a ckanHus Onok. Konmnukara ce 3acronopsiBa KbM miatopmara ¢ 4eTHpU OONTOBH
KIIOYAJIKK 3, PasNoOJIOKEHH OT JBeTe HaUIbXHM CTpaHM Ha Iutardopmara. IlomaBaHero,
CIIyCKaHETO B IOBJUIAHETO Ha IUIaTOpMaTa 3aeHO C KOJIUYKATA ChC CKAJIHUA OJOK ce
U3BBPLIBAT OT XWApaBIMYeH LWIMHALD (¢ur.4.49), mMoHTHpan mnox miargopmara. Tosa
KOHCTPYKTMBHO DEIICHHE OIpOCTsBa KMHEMAaTH4HATa BEpUra HA IOAaBAHETO M OCHUTypsBa
Ge3cTeneHHo (I1aBHO) noaaBane. [IpUHIMITET Ha NEHCTBHE HA XUIPABINIHOTO 3aBH)KBAHE HA
iatopmMara e CISIHUAT: OT MacjIeHa IOMITa 3a TOIAMO HaJlsraHe 110 MacIonpoBoa 5
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. 4.45 INADSRNMWEE UAINHARD 38 TOBAMCSEE HA NEATSOpMOTA Hi
TEIEpETE "Te-con®

JIOTO MOXC Ha €€ M3MCHS B IIMPOKU I'paHUIM, B PE3YJITaT HAa KOCTO CE€ IIOCTUr'a pa3jiniHa
CKOpPOCT Ha NBUXXCHHEC Ha 6yran0r O PECIICKTUBHO PAa3JIMYHO ITOJaBaHE HA CKaJIHUA 0JI0K Harope,
Byranoro C€ IMPUABMKBA HAZ0J1y IO JIGUCTBUETO HA TETJIOTO CH M TErJIOTO Ha rmaT(bopMaTa,
KaToO MacJIOTO €€ BPbIIAa B MaCJICHUS PE3€pBOAP IPE3 ApOCeia. B 3aBucumoct ot TOBA, KOJIKO €
OTBOPEH JApoceiia C€ IOCTUra pa3jimiHa CKOpOCT Ha ABUKCHUE Ha 6yran0r 0. C’I‘pOFO
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BEPTHUKAIHO JABM)KEHHE Ha OYyTaIOTO Ce MOCTUra OaroJapeHue Ha ropHaTa HalpaBJsiBalla qacT
6 Ha LWIMHIBPA, a YIUIBTHEHUETO MEXIy TE3M 4YacTU c€ IIOCTUra 4pe3 JBa KaydyKOBU
npbcreHa 4. KopnychT Ha IpUIMHIBpPa 4pe3 OONTOBM BPB3KM CE 3aKpenBa 37[paBO KbM
CTOMaHOOETOHHHS ()yHJAMEHT.

JBmxeHneTo Ha IUiatgopmara HAJONYy C€ HANpaBisiBa OT YETUPH BEPTHUKAIHU
CTOMaHeHH Bonaud (Bxk.¢ur.4.43, nosumus 14) mo KOUTO ce IBIDKAT IUTB3rayd, 3aKpereHH KbM
wiatdopmara. B monenure "Te-con 1" IUTb3raunte, pecrieKTHBHO BOJAYHTE Ca J(BA IUIOCKU M
JIBa NPU3MATHYHU pa3nonoxeHn auaroHanHo ("Ha kpber"). Ilpu tes3u mirb3raun (¢pur.4.50) c
XHUIPABIMYHN €IEMEHTH € OCUTYPEH HEIPEKbCHAT KOHTAKT MEXAY IUTb3rayuTe W BOJAAYHUTE.
ToBa cp3maBa crabWIHOCT Ha IUIaTdopMmara, KakTo Ipe3 BpeMe Ha pabora Ha rarepa, Taka ¥
IIPU CIIyCKaHETO W TOBIWIaHeTO Ha IvaTdopmara. 3a HamMalsBaHe Ha CWINTE HA TPHCHE,
IUTB3rauuTe ¥ BOJAUUTE CE Ma)kaT MPUHYAUTENIHO C Macio 1o ka”anure 12 ul3.

s k] & 7 B 910
| 1

5
|
i

AT, &2l [INB3TEY 98 AnASfOpuATE U0 TOTED "le-con axnedah

3a pasnmka oT Apyrure mMonenu ratepbT "Te-con [KpMO0" MMa caMo NMPU3MAaTHIHU
IUTB3ra4y, Thi KaTo Macara Ha Iuiatdopmara ¢ KOJIMYKaTa U CKaJIHUs OJIOK € MHOTO TojsiMa 1
YCHIUSITA HPH PSA3aHETO Ca ChIIO IO-TOJIEMH, KOETO Hajara Jia Ceé OCHUIYpH MHO-TolsMa
crabmwiHoct. Ha ¢ur. 4.51 e mokasan npu3MaTH4eH Iurb3rad Ha matdopmara Ha rarep "Te-con
JOKBEMO0",

4.4. BEPTUKAJIHU I'ATEPU

O6uwm cBenenus. Ilpe3 mocnenHuTe TOOWHM IIPU PA3aHETO Ha OJIOKOBETE Cce
U3M03YBaT raTepy C BEPTUKATHO Pa3lONOKEHNUE HA IMOZBIDKHATA pama. TO3M THII rartepH ce
CUMTAT 3a HA-yCHBBPIICHCTBYBAHWUTE KOHCTPYKIIMM W HMaT HalW-BHCOKH TEXHHKO-
HMKOHOMHYECKH ITOKa3aTeM B CPaBHEHHE ¢ APYruTe MamuHU. M3non3yBaT ce mpu ps3aHeTo Ha
MEKH U CPe/THO TBHP/U CKaJTHK OJIOKOBE Ha THHKH IUIOYH.

Hpuamnn Ha peiictBue. CxemMa Ha BepTHKANEH rarep € mNokasaHa Ha ¢ur.4.52.
3aIBIDKBAIIMAT MEXaHU3bM IPHUBEXKAA BbB BB3BPATHO-IIOCTHIIATEIHO JBIKEHHE MOJBIDKHATA
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pamMma 3, KOSTO C€ IUIh3ra IO rOpHUTE BOJAAYU 2u JOJIHUTEC 4, HOJIaBaHeTO C€ MU3BbpIIBA OT
CKAJTHUAT OJIOK 5, KOWTO ce NpUABMXKBAa KbM IIOABMI)KHATa pamMa, C KOJIMYKaTa 6 Wi 1o Apyr

Ha4uH.

{1 __..' . 1 {
.1:- .

e .-
LG %

: J !
®ur.4.52. IlpuHuunHa cxema Ha BepTHKAJICH raTep.

B moBedeTo KOHCTPYKLMH BEPTUKAHH raTepH IOIBIDKHATA paMa He ce pasmoiara
TOYHO BEPTHKATHO, a C HM3BECTEH HAKJIOH HampelX (KbM CKalHHA OJOK), oOpa3yBaliku c
XOpH30HTAIHATa paBHHMHA Brbd 78-80°. TakoBa pasMoNOKEHHC Ha MOABIKHATA pama
MO3BOJISBA:

- JIa ce HaMaJIM KJIaTeHeTo Ha OJIoKa Ioj IeHCTBUETO Ha CHITUTE Ha psi3aHe;

- Jla ce HaMaJIM OTYYIBAaHETO Ha IJIOYMTE B Kpast Ha OJIOKa;

- 1a ce ono0py CTabMITHOCTTa Ha OJIOKa 32 CMETKa Ha BEepTHKAJIHATa KOMIIOHEHTa Ha
CIJINTE Ha ps3aHe.

[pennmcTBa Ha BEpTHKAIHHUTE rarepd. B cpaBHeHHe C ratepure ¢ XOPU3OHTAIHO
pa3noNoXeHre Ha MOABWKHATA paMa BEPTHKATHHUTE TaTepy MMAT CICTHUTE IPEIUMCTBA:

a/ 3HAYMTEITHO IT0-MaJIKa Maca Ha IOJBIKHUTE BB3JIM Ha rarepa, KOoeTo Mo3BOJIsBa Ja
ce MOCTUTHE CKOpPOCT Ha psizaHe /10 4-5 m/s; Ta3u CKOPOCT Ha psi3aHe € oT 2 10 2,5 IBTH HOo-
roJisiMa OT CKOPOCTTa Ha XOPH3OHTAJHUTE TaTepH, Thi Karo NpH TSIX ce OrpaHu4aBa OT
HWHEPUUOHHUTE CHIIN; ]

0/ MaJKa JBJDKMHA Ha MTOABM)KHATA paMa, Thil KaTo OJIOKBT HE ce pexe MO IbJDKHIHA, a
10 Hai-MaJKus My pa3Mep, KOETO JiaBa BB3MOXKHOCT 3a M3IOJI3yBaHE Ha MO-THHKH HOXKOBE,
KOHTO Ce 3aKpernBaT H0-CTaOMITHO KbM ITOJBIKHATA paMa;

B/ BEpPTUKATHO pa3MOJIOKEHHE Ha TOIBIDKHATa pama, KOETO Ch3/aBa Haii-
ONaronpuATHH YCIOBHSI 3a WM3HACSHE Ha IlaMa OT 30HAara Ha ps3aHe; NpH rarepure C
XOPHU30HTAIHO pa3IojioKEeHNe Ha TOJBIDKHATA paMa IUIaMbT, 00pa3yBaH B CpelHaTa 4acT Ha
cpsiza, ce 3aabpka, IMOBHMINABa W3HOCBAHETO Ha JMAMAHTCHUS HOX M HaMaisBa
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NIPOM3BOAUTEIIHOCTTA Ha raTepa;

I/ IPOXOIHUSAT XapakTep Ha paboTa (OJOKBT ce ABMKH €IHO-IIOCOYHO, MOfaBa ce OT
e/HaTa CTpaHa Ha raTepa M Clie/l pa3ps3BaHeTo ce TPAaHCIOPTHpa OT JIpyrara CTpaHa) Ha HIKOU
MOJIEJIH BEPTUKAJIHU TaTepH IT03BOJISIBA TE Jla CE BKIIIOYAT B TIOTOYHUTE JIMHKUH 332 00padoTka Ha
CKaJTHO OOJTMIIOBBYHY MaTepHaIH;

I/ MUHHMaJHa MPOABIDKUTEITHOCT Ha CIOMaraTeiHuTe omnepanuu. [Ipu rarepure c
XOPU30HTAIHO PA3MOIOKEHNE Ha IOJBIDKHATA paMa, 3a Jla Ce pa3peke CKaJIHUAT ONOK, €
HEOOXOQUMO TIOJBIDKHATA paMa Ja Ce IIOBIUTHE B TOPHO IMOJIOXKEHHWE, J1a Ce W3BaIH
paspsi3aHuAT OJIOK OT raTepa M Ja ce BKapa HOBUAT OJIOK rmoj rarepa. Ta3w omepauusi B Haii-
no0pus cirydait nmpoabipkasa 20-30 MUHYTH , KOSTO IIPH CbBPEMEHHUTE CKOPOCTH Ha psI3aHe Ha
MpaMop ¢ AnamMaHTeHu HHCTpyMeHTH e 10-15% ot o61ioro BpeMe 3a pa3pszBaHe Ha OJIOKa.

B pesyntar or n30pocHUTE MNPEIVMCTBA IMPOW3BOAWTEIHOCTTA HAa BEPTUKATHUTE
rarepu € ¢ 25-40% 1mo-BHCOKa OT NPOU3BOJUTEIHOCTTAa HAa TIaTepUTe C XOPU3OHTAIHO
pasmnonoxeHue Ha MHOoABMXHATa pama. OCBEH TOBa OTHOCUTEIHMAT Pa3Xoi Ha JUaMaHTEH
HMHCTPYMEHT U OTHOCUTEJIHATA EHEProNorIbIIaeMOCT MU TAX € ¢ 25-35% no-Bucoka. Benpeku
MpeIUMCTBaTa CH Te UMAT BCE OLIE OrPaHUYECHO MTPUIIOKEHHE.

BujoBe KOHCTpPYKIMH. B KOHCTPYKTHBHO OTHOIICHHE BEPTUKATHHTE raTepd MMatr
HSIKOH Pa3yInyusl M ce KIacH(UIUpaT CIIope]] pas3loNoKEeHNETO Ha 3aJBIKBAILMS Bb3eN Ha J[BE
IPYIU: raTepy ¢ TOPHO 3aJBH)KBAHE U raTepH C JOIHO 3aBUIKBAHE.

4.4.1. BEPTUKAJIHU I'ATEPU C 'OPHO 3A/IBDKBAHE

XapakTepHOTO 32 BEPTUKATHUTE raTepy ¢ TOPHO 3aJBIKBAHE €, Y€ MPH TSX TIIaBHUST
(3aIBMXBAIMAT) ABUraTe] ce paslojiara Ha IOpTala HAa rarepa Haj IHOJBIKHATa pama. B
pe3yaTar Ha TOBa KOHCTPYKLHSITA My € MHOI'O KOMITAaKTHA M Y0OHA 3a MOATbP)KaHE W TEKYII
PEMOHT Ha 3aJBIDKBAIIWS Bb3el. MOHTHpaHETO Ha 3aJBIKBAIIMS BB3eN BbPXY HOpTaja Ha
rarepa W3KII0YBa Bb3MOXKHOCTTA 32 TIONa/IaHe Ha Bilara M [UIaM BbPXY 3aBHIKBAILMS JBHTaTEI
H KOJISTHO-MOTOBUJIKOBHSI MEXaQHU3bM.

Ha ¢wr.4.53 e mnoka3aHa cxeMa Ha BEPTUKAJICH TraTep C TOPHO 3ajBI)KBaHE.
EnextprueckusaT apuraren 1 gpe3 peMbUHa NperaBKa 3aJBHKBA MIali0aTa-MaxoBUK 2, KOSTO C
KOJISIHO-MOTOBMJIKOB MEXaHHM3bM 3a/IBIDKBA BEpTHKallHATa IOABIKHA pama 3. Pamara c
HOXKOBETE CE IBIKU 10 BOJAa4M (HAIPABISBAINM) MOHTHPAHU B JIBE BEPTUKAIHHU CTOUKH 4,
KOMTO B TOpHHSI CH Kpall ca ChbEeIMHEHHM 4pe3 HalpedyHaTa rpexa S5, oOpa3yBalku Taka
HapeueHus opTai (OCHOBHA pamMa) Ha ratepa. Ha HanpewHarta rpesia ce MOHTHpA 3aJBHIKBAIIIUS
BB3el. [lomaBaneTo ce M3BBPIIBA OT KOJIHYKATA 6, BBPXY KOSITO CE ITOCTaBs CKAJTHHS OJIOK 7.

IoxbT Ha KONMMYKATa € ChCTAaBEH OT pedpa (IUIOCKM CTOMAaHEHW WBHIM) MOHTHPAHU
Ha/UTHKHO Ha KOJIMYKAaTa, Taka 4e MEXIy TSX J[a Ce JBIKAaT HOXKOBETE Ha ITOJBIDKHATA pama,
INocraBsiHeTo Ha cKkajgHWS ONOK CTaBa NMPU KpaiHO JIIBO MOJNOKEHHWE Ha KONMYKAaTa U CIel
YKpenBaHeTO Ha OJIoKa 3aloyBa IOIaBaHETO M ps3aHeTo. [loJaBaHeTo Ha KOJIHMYKATa Ce
OCBIIIECTBSIBA UPE3 XUIAPABIHICH LIVIHHABD WX IPYr HAUMH.

BeprukaigHute rarepy ¢ ropHO 3a/IBIDKBaHE HMAT OrPaHUUYCHO MPIIOKEHNE B CKATHO
00paboTBamniaTa MPOMHUIIUICHOCT, TJIABHO ITOPAJM CBIIECTBEHHs HEIOCTAaThK, ue NpH paboTa Ha
rarepa, eJIeMEHTHUTE OT 3a/IBIDKBALIMS MEXaHM3bM W IOJBIDKHATAa pama Cbh3JaBaT 3HAYUTEIHH
BHOpALMH, KOUTO HAMAISBAT JIBJITOTPAHHOCTTA HA THaMaHTEHHUTE HOKOBE.

4.4.2. BepTuKalHU raTepy C JIOJIHO 3a/[BHKBaHE.

HpI/I TE3W TraTepu 3aJABMXXBAIMAT MEXaHU3bM C€ pasnojlara II04 IIOABH)KHATa pamMa H
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OOUKHOBEHO € MOHTHPAH 1104 HUBOTO Ha LEXa. Mznon3BaHero Ha cucTema C JI0JIHO 3aIBH)KBaHE
ToBUIIaBa TBBPAOCTTA Ha KOHCTPYKIMATA Ha rar€épa W HaMalsiBa BPEAHOTO BJIMAHUEC Ha
BI/I6p3.I.[I/II/IT€ OT 3aIBHXKBAllU MEXaHU3bM BbPXY HOXKOBETC Ha ITOJABMIKHATA paMa.

o

it
®ur. 4.53 Cxema Ha BepTHKAaJICH ratep ¢ TOPHO 3a/{BIKBAHE

HenocraTbk Ha Ta3u cxema € TPYAHOTO OCUTYPsIBaHE HE 3aILUTA Ha EIEMEHTHTE OT
3aIBIKBALLMS MEXAHM3bM CpEIIy BOZiaTa M LIama.

IpyHuunHaTa cXemMa Ha BEPTUKAIEH raTep C JOJNHO 3aJBM)KBAHE € IIOKa3aH Ha
¢wur.4.55.

Ipu Te3u rarepu GanaHCUpaHETO Ha MOABMYKHATA paMa Ce OCBILECTBABA C MEXKAUHHO
3BeHO — Kiarema ce miatdopma 1 (pur.4.59) kosTO CBBpP3Ba MOTOBMWJIKATa 2 OT TJIABHUS
3a/IBUKBAILl Bb3EJ C MOABIKHATA pama 3. KOHCTPYKTHMBHOTO oopMIIeHHE Ha KiaTelara ce
wiatopmMa J1aBa Bb3MOXKHOCT 32 YPABHOBECSBAHE HA MOMEHTUTE OT CHJIMTE Ha TEKECTTa Ha
MIO/IBIDKHATA PaMa M MOTOBMJIKATa CIIPSIMO HEyTpaJHaTa OcC, T.€. CIIa3eHO € YCIOBHUETO

Mu.p.+Mn.u.=Mm+M.u.

2o e R

KBJCTO

Mi.p.- € MOMEHTPT Ha CHJaTa Ha TEXKEeCTTa Ha IOABI)KHATA pama CIIPSIMO
HeyTpaJHaTa oc Ha ruiatdpopmara, Nm;

MI1.4.- MOMEHTBT Ha JIsiBaTa 4acT Ha Iatdopmara, Nm;

MM- MOMEHTBHT Ha MOTOBWJIKATa, Nm;

My1.4.- MOMEHTBT Ha JiFICHAaTa 4acT Ha Iargopmara, Nm;

OueBUIHO €, Y€ HE € BH3MOXHO ITHJIHO YPAaBHOBECSBAaHE Ha ITOJBHKHUTE
KOHCTPYKTHBHH €JIEMEHTH, ThI KaTO MAaCOBHST LICHTHP Ha MOTOBWJIKATa € MPOMEHJIUB CIPSIMO
HEeyTpaJHaTa ¥ OC U TOBA 3aBHCH OT TOJIEMHHATA Ha KOJISTHOTO OT MaxoBuKa. M3BecTHO e obaue,
Ye eKCIEHTPHLHUTETHT Ha KOISHOTO M MacaTa Ha MOTOBHJIKAaTa B CiIydass HE ca C TOJEMH
CTOMHOCTH | TSIXHOTO HPOMEHIIMBO BIMSHHE MOXeE J1a ce IpeHeOperHe.

W3non3zyBaHeTo Ha JOIMBIHUTEHO OaJTaHCHUPAIIO 3BEHO YCIIOXKHSIBA KOHCTPYKLUSATA
Ha rarepa W yBeJlH4YaBa rabapuUTHHTE My pa3MepH, HO Te3W HEJIOCTATBhIM Ca HEe3HAUUTEIHH
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CIIpsAMO MoA0OpeHaTa AMHAMUKA Ha raTepa U CBbP3aHUTE C TOBA HAMAJIECHHUE HA CTOMHOCTTA Ha
IapaMeTpuTe Ha BUOpaLUTe.

®dur.4.59. Cxema Ha GanaHCHPAILO 3BEHO Ha BEPTHKAJICH IaTep C JIOJIHO 3a/IBIKBAHE.
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4.5. Cneuyannu ratepu

CrenuanHu rarepy ce Hapu4aT raTepure ¢ KPHUBOJIMHEHHA WM IIPaBOJIMHEIHA
TpaeKkTopus, paboTely ¢ eJuH WIM MainbK Opoil HoxoBe (o 15-20) u mpepHa3sHaueHH 3a
CNELUAJIHY ONEPALMH TIPU PA3AHETO HA CKAJIHU OJIOKOBE.

CrienaiHi OIepalHy U PSA3aHETO Ha CKaJIHU OJIOKOBE ca:

a/ 0OpsA3BaHETO Ha JOOWTUTE CKalHM OJIOKOBE OT KapuepuTe B TOYHA IPaBHIIHA
reoMeTpuyHa (Gpopma, Hail-uecTo mapasenenumes;

0/ psi3aHETO Ha CTaHJAPTHH M HECTAHJAPTHU OJIOKOBE Ha PasjIM4HM IO JebenuHa
TIPOGUITHY U3/IETHS WM JPYTH apXUTEKTYPHH U3JIeIus (KOPHU3H, TIOSCH, TUIOYH 33 MaMETHHULH

1 J1p.);

B/ psI3aHETO HAa THHKH IUIOYHM Ha HECTAHIAPTHHU OJIOKOBE (C HempaBHIHA (opMa) UITH C
pa3MepH NPEeBUILABAIIY MaKCUMAJIHO-IOITYCTUMHUTE 33 OOMKHOBCHUTE raTepH.

CrienpiaJTHUTE TaTepu ce KIACHPUIUPAT MO KOHCTPYKTHBHH, KHHEMATHYHU U JPYTH
npu3Hauy. B mpakTukara obaue crenuanHUTE rarepu ce pasJeliT B 3aBUCHMOCT OT Opos Ha
HOXKOBETE Ha J[BE IVIABHU TPYIH: MOHOTATEpPU M HANPEUHO-PEKEIIM raTepu, HapUYaHH OLIe
raTepy THI ~TpeHsere”.

MoHoraTepure ca MalIMHA padOTeIH caMO C €IUH HOX, OTKBIETO U/BA U TSIXHOTO
HaUMEHOBAaHUE OT CTaporpbllkaTa JymMa MOHO-caM, e€iuH. Te ca IpeJHa3sHaueHH IJIaBHO 3a
oOpMSIHETO HA CKaJHUTE OJIOKOBE B TOYHA MpaBWIHA reomerpuyHa ¢opma. IloHskora
MOHOTaTepPUTE CE MOHTHPAT Ha TEPUTOPHATA HA JOOMBHATA KapUepa, KbJIETO CKAJTHUTE OJIOKOBE
ce 00paboTBaT Ha MACTO, HaMalsABaliKM MO TO3M HAYMH TPAHCIOPTHUTE pa3Xomu OT
TPAHCIOPTUPAHETO HA HEHYKHOTO KOJIMUECTBO CKajlHa Maca (M3PE3KHTe).

Hanpeuno-pexemmre rarepu pabotaT ¢ Manbk Opoit HoxoBe or 2 no 20 u ca
HpeIHa3HAYEHH TJIABHO 32 PSI3aHETO HA PA3IMYHU 1O JIeOeHa MaCHBH, MOHEXKE M3MEHSIHETO
Ha Pa3CTOSIHMETO MEXy HOKOBETE cTaBa Obp30 M JiecHO. Te3u rarepu ca IpeHa3Ha4YeHH Ja
pexar OJ0oKa B HANIPEUHM CEUCHMS NEPICHIMKYISAPHH HA IBIDKMHATA My OTKBIETO HMIBa M
HaMMEHOBAaHUETO MM 3a Pa3MKa OT OOMKHOBEHHTE M BEPTHUKAIHHU raTepu, pasps3Bally OJoka
0 AbJDKUHATa My. [oBedeTo HalpedHO-pexely raTepu Morar Jia pa3psA3BaT CKalHH OJIOKOBeE
MPaKTUYECKH C HEOrPaHWUCHA AbJDKMHA. 3aTOBA B TEXHUUYECKATa UM XapAaKTEPUCTHKA ITOHAKOra
He ce 0TOeNsA3Ba MAKCUMAJIHO J0IyCTUMATA JbIKIMHA Ha 00paboTBaHMs CKaJleH OJIOK.

CrenmanHute rarepy pabOTAT M3KIIOUMTEIHO C AUAMAHTCHH HOXOBE U B PEIKH
CllyyaH, CaMo IPH PA3aHETO HA MEKM CKaJlHH OJOKOBE CE M3ION3YBAaT HOXOBE apMUPAaHU C
TBBPJIOCIUIABHH 3bOH.

4.5.1. MOHOI'ATEPU

HMma pa3nuuHM KOHCTPYKLIMHM MOHOraTepd, IpU KOUTO HOXBT M3BBpIIBA
KPHBOJIMHEWHA WM IpaBoIMHEeHHa Tpaekropusi. ChbBpeMEHHUTE MOHOTaTepH 00ade B IMOBEYETO
clyyad ca C IIpaBOJIMHEHHa TPaeKTOpHs, KOATO € Hal-MOAXOJfIla 3a H3IOJI3YBAaHETO Ha
JIHaMaHTEHU HOXKOBE.

B 3aBucMMOCT OT HauMHa Ha 3aXBalllaHe U 3aJBIKBaHE Ha HOXKa MOHOTaTepuTe OUBaT
TpH BUTA:

a/ MOHOTaTepH C MIaPHUPEH YETHPU3BEHHUK, ITPHU KOUTO M3ITBIIHUTEIHUAT OpraH uMa
BUJ Ha IPaBObI'bJICH YETUPU3BEHHHMK, KOUTO IIOCPEICTBOM JiBa CYIOpTa HU3BbpIIBA
€HOBPEMEHHO [BETE€ [BIDKCHHUSA - PsI3aHETO U IIOJAaBaHETO, XapaKTepHOTO 3a Tasu
KOHCTPYKIMS €, 4e JIUIICBA MOJBIKHA pama, KbM KOSITO Jla c€ OKayBa HOXKa U uype3 KOsTO Ja ce
3a][BHKBA.
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6/ MOHOTaTep C BEpTHKAIIHA ITOABMKHA pama;
B/ MOHOTaTepH ChC CHELMAIHA KOHCTPYKIIUM HA OKauBaHE Ha HOXKA.
MoHoraTep ¢ IIapHUPEH YETHPU3BEHHUK. TWIMYEH IIPEACTaBUTENl HA TE3U

MoHoratepu € mMozxensT MPM — 1 (¢wur. 4.60). Tosu Mozmen e KOHCTpyupaH oT 0a3zarta 3a
BHezpsiBaHe “MuHepaiManr” ¥ ce HPOU3BEXAA OT CIHOMMEHHMS 3aBox B TIp.llepHuk,
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MoHoraTepbT € HpeJHa3Ha4YeH IJaBHO 3a OOPA3BAaHETO HAa CPEIHO TBHPIM CKAIHH OJIOKOBE,
MIPEANMHO MPAaMOpPHH, KOETO € OTpa3eHO M B o3HaueHumero my "MPM — 1" - moHorartep 3a
psi3aHe Ha MpaMOpH, ITbpBa MoAU(UKaIHs.

[IpyHIMIIBT HA AEHCTBUE HA TO3M THII MOHOTATEPH CE€ ChCTOM B M3BBPIIBAHETO HA
JIBETE TJIaBHU JIBHKCHHUS CaMO OT HOXKa, KOETO CTaBa IO CICAHHUS Ha4MH. [ JJaBHOTO BBH3BPATHO-
MOCTBIIATENIHO JIBIDKCHHE Ha HOXA C€ M3BBpIIBA IOCPEACTBOM 3a/IBIDKBAIMSA  KOJSHO-
MOTOBUJIKOB MEXaHH3bM, KOWTO NMPHMBEXKIA B IBWKCHHE W3IIBIHUTEIHUS OpraH (IIapHUPHUS
YEeTHPU3BEHHHUK): 3aJIBIDKBAIaTa Kyauca 1 - omrbBalius JIMCT 2 - ombBaliaTa Kyiauca 3 -
rarepHus HoX 4. ['aTepHHAT HOX € CBOOOJHO OKa4yBaH Ha KyJIHCHTE, KOETO IO3BOJISBA
OTHOCHTEITHOTO My IIpeMecTBaHe (IPUILTBb3BaHe) CIpsAMO TsX. Kynucure n ombBaIluAT JIKCT ce
3aJIBUKBAT OT MOTOBWJIKaTa 12 M NOJNy4aBAaT MaxaJOBUIHO JBIDKEHHE. ['aTepHMAT HOX HMa
BB3BPATHO-NIOCTBIIATEIIHO JIBIDKEHHE, KOETO o00auye HE € MaXajlOBUIHO, a IPUHYIUTEIHO
NPaBOJIMHEHHO ONPEENsII0 Ce OT JBMKCHHETO Ha Iurb3rauute 20 (KbM KOMTO Ca 3aXBaHATH
JIBaTa Kpasi Ha HOXKa) BbB Bojauute 21.

CromararteIHOTO IBMKCHUE (II0aBAHETO) CE M3BbPIIBA IIPH CHHXPOHHOTO
JBIDKCHUE (IPEMECTBAHE) Ha 3a/IBIDKBAIMSA 5 M OITbBAIMSA CYMOPT ), KbM KOUTO € OKadeH
YEeTHPU3BEHHHUKA.

OcHoBHata pama (MocrbT) npexcraBisBa "[1"-00pa3Ha cTroMaHeHa KOHCTPYKLHUS
CBCTOSAIA CE OT KYXMTE BEPTHKAJIHU CTOMKM 7 M 8, ChEIMHEHH NOMEXIY CH C HaThXHATa
rpena 9. [TocpencTBom GyHIaMeHTHH GOITOBE BEPTUKAIHUTE CTOMKH 3/[paBO CE 3aKPEIBAT KbM
CTOMaHOOETOHHUA (yHAAMEHT Ha rarepa. [IpesHa3HaYeHHETO HA OCHOBHATA paMa € KbM Hes i
Cce MOHTHPAaT BCHYKM MEXaHM3MU OT rarepa, KakTo M Ja OCUTYpH HeoOXOIUMOTO
CBIPOTHUBIICHHE CPEIIy CUIINTE, Ha KOUTO € MOJUIOKEHA OT MEXaHU3Ma 3a OITbBaHE Ha HOXA.

3aIBIKBAIMAT MEXaHM3bM CE MOHTHpA Ha 3aJBIKBALIUS CYMOPT 5, KOHTO
TIpeJICTaBIIABA IUIOCKA ABYCTCHHA CTOMAHEHA KYTHUsI JBIDKEIA Ce BbB BEPTHKAIHO HAIPABICHUE
II0 CTOIMKAaTa OT OCHOBHATa pama, 3aJBIKBAHETO HAa HOXKA CE€ OCBIIECTBSBA II0 CIICIHUS HAUMH!
I'maBHuar npuraren 10 upes KIMHOpeMbYHaA IIPe/laBKa, 33IBI)KBAa MEXIWHHATA Il1aii0a Ha Bama
Ha KOSITO ca 3aKpENeHH OT JIBETe U CTPaHM KIMHOPEMBYHHM IIaii0H ¢ mo-Mayibk auamersp. Ot
Te3 IaiOM ChINO C KIMHOPEMbYHA Ipe/laBKa JBIKCHHETO Ce IpejaBa IO JBE YCIIOpPEIHU
BEpUIM Ha JIBET€ MOTOBWIKOBM IIaiiOu 11, KOMTO wurpasr pondTa W Ha MAaxOBHIH.
MOTOBHIKOBUTE IIAHOH ca 3aKpEeNeHN CAMOCTOSITEIIHO C OCH B POJIKOBM JIarepy, a MOMEXIY CH
ca 3/1paBO CbEAMHEHH C MOTOBWJIKOBHS OO0NT, 00pa3yBailku IO TO3M HAYMH €MH KHHEMaTHYCH
eneMeHT. M3non3yBaHeTo Ha JiBa MaxOBHKa B JIBC YCIIOPEIHM KMHEMaTH4HM 3BEHa B 00IIaTa
BEpHUra Ha 3a/IBIDKBAIMS MEXaHW3bM [aBa Bb3MOMKHOCT 3a I10-OJIArONpPUATHO IpellaBaHe Ha
KUHETHYHATa €HEPrus OT ABIKEILUTE CE YaCTH Ha M3IIBIHUTEIHHS OpPraH M M3MOI3yBaHETO Ha
JBUTATEII C I10-MaJIKa MOLIHOCT.

Ha motoBuikoBus GOnNT 4pe3 pOJNKOB Jlarep ce 3aKpernBa MOTOBWIIKAaTa 12, KOATO
3a/IBIKBA Ky/IMcaTa | KaTo U IpeJiaBa MaxaJIOBHIHO (KJIATeIo) IBHKCHHUE.

KbM 3aaBmkBamust cynopt 5 upes ocra 13 ce 3akpenBsa 3aBHKBAILATa KyJHca, KOATO
¢ NOMECTEeHa MeXJIy JIBETe CTPaHU Ha CyHopTa.

3aIBIKBAIUAT CYNOPT 5 ce NMPEeMecTBa BbB BEPTUKAIHO HAIpaBJICHHE 110 CTOHKaTa
7 4upe3 mBeTe IBOMKHTE Konena 14 IBHKEIIN ce 1Mo JBa-Ta BEPTHKAIHH Bojada 15, u upes ocra
16 BbpTAma ce 1O BbTpelmIHMTE pbOOBE Ha crolKara. JIBIDKEHHMETO ce HpelaBa Ha
3a/IBUKBALLMS CYTIOPT IIPU BBPTCHETO HA XOZOBHS BUHT 17, 1O KOATO ce ABWXKM BTynkarta 18,
3aKpereHa KbM CTEHHTE Ha CyNopTa.

OmrbBain cynopt. OmrbBalusAT ¥ 3aIBIKBALIMAT CYHOPTH CIYXKAT 32 OCBIICCTBSIBaHE
Ha OCHOBHOTO JBIJKCHME Ha HOXA - PSA3aHETO M 3a OCBHIICCTBSIBAaHE Ha MPOJABATEIHOTO
JBI)KCHUE HA W3IBIHUTENHUS opradH. OmbBalMAT CYNOPT UMa M Apyra BakHa (YHKIMS -
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OITbBAHETO Ha HO)ka. Ha ombBammst cynmopT upe3 octa 19 ce 3akpemBa ombBallaTa KyJuca.
JIBIKEHHETO Ha ONBBAIIMA CYIMOPT BBB BEPTHKAIHO HANpaBICHHE € AaHAJIOTMYHO Ha
3aJJBHKBAILUS CYTIOPT.

W30bJIHUTENHUAT Oprad ce CbCTOM OT Kynucure 1 u 3, ombpBaiiuys JUCT 2 U HOXa 4,
KOUTO 00pa3yBaT IIAPHUPEH IPaBOBI'bICH YETUPU3BCHHUK. ONbBAILMAT JUCT CBHP3BA JIBETE
KYJIHCH 4pe3 PONKOBH JIarepy, a JBara Kpas Ha HOXKa 3aBbPIIBAT C HAKpPaHHUIIM, KOMTO 4pe3
pe3ba ce cBbp3Bar ¢ mrb3raunte 20. Beeku murb3rau uma no 4 MaJlku Kolella, upe3 KOUTO ce
JBHXH BBTpe BBB Bojara 21. Upe3 miab3raunTe HOXKBT CE 3aKauBa KbM JIOJHMTE Kpauila Ha
KyJIHCHTE, Taka 4Ye Bpb3KaTa MEXIy TAX € OCBIIECTBEHAa CaMO 4Ype3 JONUpaHe Ha TEXHHTE
noBbpXHUHU. Cile] MOHTHPAHETO HA HOXKA, YCTUPH3BEHHUKA CE OITbBA UPE3 OMbBALIMS CYITOPT
cbe cmta okono 200 kN. ToBa ce mpaBu, 3a &la MMa HOXBT rojisiMa TBBPJIOCT, KOSITO €
HEeoOXoMMa 32 TOYHOTO BEPTHKAIHO psi3aHe Ha ckaiuHus Onok. Kymucure ca HaroBapeHH Ha
Or'bBaHE M Cce M3pabOoTBAT OT JBA CTOMAHEHW JIMCTA, 3aKPENEHH eIMH KbM APYr Ha M3BECTHO
Pa3CTOsSHUE, C KOETO Ce MOBHIIABA ChIPOTHBIEHUETO HA TE3H YACTH CpEIy Or'bBaHE, YCYKBAHE
u apyru ycuus. OrbBallysT JIMCT € HATOBAPEH HA OIIBbH, @ HOXKBT - HAa OITbH U OI'bBaHE (IIpe3
BpEMe Ha PA3aHETO), 3aT0BA TE3H YaCTH ce N3padoTBAT OT BUCOKOKAUECTBEHH CTOMAaHH.

MexanuseM 3a nozgaBaHe. IlogaBaHeTo Ha HOXa Ipe3 BpEME Ha PA3aHETO ce
OCBIIECTBSABA MO CIEIHUS HauMH: Enekrpoasurarenar 22 3a1BmxkBa Bapuaropa 23, upe3 KOHTO
ce M3MeHAT obOoporure B IMpokH rpaHuiy. OT Bapuaropa 4pe3 eIeKTpOMAarHUTHUS
CBEIIMHUTEN 24, ce 3a[BHKBA YEPBAYHUAT PEAYKTOpP 25, KOUTO C& ChCTOM OT YEPBSYHO KONIENIO
M YEpBSK 3aKpeneH KbM Kpas Ha XofoBHs BMHT 17. OT ocTa Ha 4YepBSIYHOTO KOJEJO, 4pe3
CBEIIMHUTENS 26, ce 3aIBHKBA BAITBT 27 U MO ChUIMSA HAYMH YEPBSIYHOTO KOJIENIO OT YEPBIIHHUS
pemykTop 28 M uepBsKa 3aKperneH KbM Kpas Ha xomoBus BMHT 17, Taka ce moctura
CHHXPOHM3UPAHO BBPTEHE HA XOJOBUTE BHHTOBE, KOUTO CBOTBETHO IPHIBWKBAT 4Ype3
XOZIOBUTE BTYJIKH 18, 3aIBMKBAIIMs U OITBBALIMS CYIIOPT, & TaKa CHIIO U HOXA.

3a Obp30 NOBMIaHe U CITyCKaHE HA HOXa Ce M3MON3yBa enekrpoasurarens 29. [Ipu
BKJIFOUBAHE HA TO3H E€JIEKTPOJBUTATEN YPe3 ChbeIUHUTENS 24 ce M3KII0YBAaT OT KMHEMAaTHYHATa
BEpHTa BapuaTopsT 23 U enekrpoAsurarenar 22. Jipurarensr 29 upes peaykropa 28 3aaBuKBa
JIBaTa XOIOBM BMHTAa 17 M Brynkure 18, mpu KoeTo ce OchLIeCTBsBA ObP30 NpPEMECTBAaHE
(mBmxeHue) cbe ckopoct 900 MM/MHUH , ONBBAIIMAT M 3aJBMKBAILUAT cynmopTtu. CMsHaTa Ha
IOCOKaTa Ha NPEMeCTBAHE HAa CYNOPTHTE CTaBa upe3 NpPeBKIOYBaHE Ha (a3ure Ha
enekTponsurarens 29.

WHcrananusara 3a nojaBaHe Ha BOJATa ce CbCTOM OT BOJAONpPOBOAHHMTE TpbOH 30 M
BOZIOIO/IaBAIIIOTO YCTPOHCTBO 31, KOETO MpeJCTaBIsABa ThHKA JJaMapUHEHa KyTHs ¢ 1e0einHa,
paBHa Ha jie0enMHaTa Ha HOXKa (II0-TOYHO Ha AeOeMHaTa Ha CErMEHTHUTE Ha HOXKA) 3a Jla MOXe
cBOOOIHO J1a ce JIBHXKU B cpsi3a Ha Oyioka. B monHus kpail Ha BOIONOABAIOTO YCTPOICTBO HMa
OTBOPH, OTKBJIETO CE MOJ[aBa BOJATa, HEOOXOMMa 32 OXJIAKIAHETO Ha HOXKA M OTBEXKIAHETO Ha
IIaKa.

YcTpoiicTBO 3a OrbBaHe Ha HOXa. MoHorarepure paboTAT ¢ yABbIDKEH U yzneOeneH
JMaMaHTeH HOX B CpPaBHCHHE C OOMKHOBCHUTE JMAaMaHTCHH HOXKOBE. Taka Hampumep 3a
MoHoratepa MPM-1 HoxbT mMa pasmepu 4285 x 180 x 5. Ilo tasm npuumHa, 3a J1a ce
peanu3upa HeoOXoquMaTa KOpaBHHA Ha HOXa IIPe3 BpeMe Ha psi3aHeTo, TPpsioBa a Ob/ie ObHAT
¢ onpeneniena cwia. HoxbT TpsOBa a 6bae ombHAT cbe cmta okono 100kN. Tosa ce moctura
ChC CHELHMAIHO XHUJPABINYHO YCTPOHCTBO mMoka3aHo Ha ¢ur.4.61. Ocra 17 Ha ombBamara
Kynuca ¢ oOXBaHaTa OT JIBE W3BUTH CKOOM 1, pa3loNOXEHH /O JIBETe BBTPELIHM CTCHH Ha
ompBanus cynopr. CkobuTe ca NMpekapaHu Npe3 YeTHPUTE OTBOpA Ha OIOpHATa IUIaHKa 2,
KOATO € 3aKpeleHa Ha W3BECTHO Pa3CTOSHUE OT KpaulllaTa Ha ckoOure dupe3 raiikure 3.
OnopHara IUIaHKa He ce 3aKpelBa KbM CYHOPTa, HO H3BaXKIAHETO Ha CKOOUTE OT CyHOopTa ce




¥

$HT. 4,61 JorpodcTED 38 ENEDESBINWAD OMMBIEE HE BOED NE WOBOTETE]E
MER-1

orpann4aBa ot raiikure 4. Ilo cpemara Mexny omopHaTa IulaHka 2 1 octa 17 Ha omrbBalaTa
Ky/Iuca ca 3aKpemneHH KbM CylopTa IUIaHkuTe 5,6 M 7, a KbM IUIaHKara 7 ca 3aXBaHATH
HETIOZIBIDKHO OCHOBHTE HA J[Ba XUJPaBIMYHM IMHAbpa 8. Llwinuapure ce 3axeifcTBar mpu
HArHeTsABaHE Ha Macjlo OT pbYHATAa MacieHa mommna 9 mo rsBkaBus Maciomposox 10. IMpu
KJIaTeHEeTO Ha pbukara 11 moMmarta 3acMykBa Macio OT pe3epBoapa 12 M ro HarsersiBa B
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HWINHAPUTE. Hansiranero na macioro B HWIMHAPUTE €€ KOHTPOJIHPa YpEe3 MaHOMETbpa 13.
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T o462 KomRude 8a cHanEws GAo0E WA winorasaps NPU-1

Ipemn na ce 3aaeiicTByBa XHAPABIMYHHUAT ONbBay, Ype3 HaBUBaHe Ha raiikure 4
MpeIBApPUTEIIHO CE OIbBA OCTa HA OIbBAIATA KYyJIHCA, PECI. Ha HOXa. IIpefBapHUTENHOTO
OI’bBaHe CcTaBa ChC cuiia 0kojo 30% OT HOMHHAJTHATA.

HQI/IHQI/IH’LT Ha gCﬁCTBPIC Ha XUAPAaBJIWYHHUA OObBa4Y € CICOHUSAT: HpI/I



62

HarHeTsIBAHETO Ha MAaclo OT NOMIIaTa B IWIMHIPHUTE Ce M3TJIACKBAaT HA/ICHO Oyramarta 14,
OIIPEHH B ONOpHATA IUIaHKA 2, KaTO Ce CTPEMSIT Ja 5 IPHIBIKAT HAIACHO. U KaTo raifkure 3
MIPENSTCTBYBAT CBOOOIHO JIBMKEHHE Ha IUTaHKarTa HaJICHO, TO 4Ype3 ckodute 1 ce ombpBa ocTa
Ha ompBamiata Kyiauca 17, peclH.HOXBT W OIBBALIMSAT JIUCT OT M3IBIHUTENHUsS opraH. [Ipu
JOCTHTaHe Ha HEeOOXOIUMOTO HarpexeHue Ha orbH (okoio 100 kN 3a Hoxa, T.e. TpsiOBa 1a ce
cp3nane cuna Ha onbH 200 kN ) upe3 crermaneH KpaH ce 3aTBapsi MacloTO B LIWJIMHAPUTE.
JlomycTUMUST MaKCHMalleH XOJ Ha XHIPOOIIbBAYHTE, PECH. MaKCHMAIHOTO NPEMECTBaHEe Ha
ocTa Ha ombBallaTa Kyiauca, € 10 40 MM , PeakuusTa oT ombpBaliaTa cujia uype3 IaHkute 5,6,7,
KOpITyca Ha CynopTa, Koienara 15 ¥ BepTUKaIHUTE BOJA4H Ce TIoeMa OT BepTHUKAIHATa CTOMKA
Ha rarepa.

3a HaMaJIsIBaHE Ha TPUEHETO MEX/Iy OIlbBallaTa KyJrca M HeHHaTa oC € MOHTHpaHa phbYHATa
momma 16, ¢ KOATO ce BKapBa Ipec BbB Bb3ena. [lo ChbIMS HAUMH ce Make M OCTa Ha
3a/IBUJKBAILATa KYIIHCa.

Konmykara 3a ckannus 610k (¢pur.4.62) ce cbCTOM OT JBE TJIABHU YacTH: TOpHA
miatpopma 1 m monHa miardopma 2, Hapu4aHa olle XoxoBa dacT. [opHara mmardopma
MIPE/ICTaBIsIBa IPAaBOBIBIHA paMKa U3rpajieHa OT CTOMAaHEHH I'pe/id, KOSITO OTIOpe € IMOKPHTa C
neberna 1aMapuHa, BbPXY KOSITO Ce MOCTaBs CKaJIHUAT OoK. JlonHaTa ruiatopma ce ChCTOM OT
JIBE JIBOMKM HAIlpeuHH Tpeau 3, Ha KOMTO B J(BaTa Kpas ca MOHTHpPAHM OT eIHaTa CTpaHa
3aJBIKBAIUTE KoJyiena 4, a OT Jpyrara - cBOOOZHO IBIKeIMTe ce Konena 5. Hampewnure
rpeau 3 ca CheIMHEHH 110 MOAXO/SIT HAuUH C HaJUTBKHUTE Tpesiu 6.

[penBrxBaHETO Ha KOJMMYKATa ChC CKAIHUS OJIOK IO pejICUTe IMOJ rarepa, cTaBa OT
CrieraieH aBurarel 7. JIBurarensr 3aBIKBa peaykropa 6, upes Basia 9, 350HuTE Konena 10 u
11, u ce 3agBmwxBa BT 12. Ha Bana 12 B aBata kpas ca 3akpeneHu 3p0HUTE Kojena 13, KouTo
ce 3arenBaT 1o 350HMs BEHEIl Ha 3aJBIKBaIIuTe Kosena 4. BamsT 12 e 3akperneH KbM JoiHaTa
iatopMa MocpeCTBOM TpH Jarepa. ['opHara miuardopma Moxke Ja ce 3aBbpPTBa (3a€IIHO ChC
ckaimHMsL 0510K) Ha 360° crpsMo XoJoBaTa 4YacT, KOETO ce MOCTHra 4pe3 OnopHHs yarep 14.
CmsHaTa Ha IIOCOKaTa Ha [BIDKEHWE HAa KONWYKaTa (HampexZ | Hazax), craBa dpes
MIpeBKIIOYBaHEe (a3uTe Ha eJICKTPOIBHIaTENS 7.

Koraro konnukaTta cbc CKaJTHHs OJIOK C€ YCTAaHOBH Ha KEJIAHOTO MSICTO MOJ TaTepHUS
HOX, KOJHMYKATa Ce 3acToIopsiBa ¢ deTHpuTe Kpaka 15. Kpakara mMar B ropHara cu 4act
xozoBa pe3ba M HaBMBalKH ce B TpBHOUTE 16 ce mpeMecTBaT BbB BEPTHKAIHO HAIpaBJICHHE,
JIOKaTo ce JOIMpaT Ha CTOMaHOOETOHHHS (PYHAaMEHT Ha rarepa.

MoHorarep ¢ BepTHKajgHa moiBrkHa pama. (Pur.4.64) Xapaxrepusupa ce ¢ TOBa,
Ye TOIBIDKHATA paMa € PasloNoXKeHa BEPTHKAIHO M 4pe3 Hes Ce OCBILECTBSBA TJIaBHOTO
JBIDKECHHE - PSI3aHETO, a ITOJaBaHETO CE M3BBPIIBA OT BEPTHKAIHO NPEMECTBaHE Ha HOXA 110
noiBMXKHaTa pama. [loBeyeTo MOHOraTepH, KOHTO CE€ HPOM3BEXKIAT cera ca OT TO3M THIIL
MoHoratepbT ce ChCTOM OT OCHOBHATa pama l, 10 KOATO Ce JABM)KM BEpTHKAaJIHATa ITOJBHKHA
pama 2. BeprukamHara pama NpencTaBisiBa NPaBOBIBIHUK, OKAYeH BEPTHKATHO HA TOPHUTE
BOJauyM 3, 3aXBaHATH KbM OCHOBHaTa pama. [lofBikHaTa pama ce HalpaBisBa OT JOJHHTE
Bomaun 4. 3aiBKBaHETO Ha TNONIBIDKHATa paMa CTaBa OT JBHTaTelst 5, KOWTO dpe3
KIMHOpEMbYHATAa MpellaBka 6, maifbarta 7, KOIAHOTO 8§ M MOTOBMIKAaTa 9 W mpHIaBa
MIPaBOJIMHEHHO BB3BPATHO-TIOCTHIIATEIIHO JBHKCHHE.

MoHorarep 3a ps3aHe Ha TDaHUTHU OJOKOBe. ENWHCTBeHaTa KOHCTPYKIMSI Ha
MOHOTaTep 3a psi3aHe Ha TBBP/AU CKAJIHHU OJIOKOBE ¢ AMaMaHTeH HOX ¢ MozensT "Hopamakc",
nokaszaH Ha ¢ur.4.65. MonorarepsT "Hopauakc " € HOBO HalpaBlICHHE B raTe€pOCTPOCHETO U
TO3M MOJIEJ C€ Pa3iM4aBa CHIICCTBEHO OT JpPYruTe BUIOBE rarepu. I1o pas3monoxeHueTo Ha
HoXka, MonenbT "Hopamakc" - crajga KbM BEPTHUKAIHUTE IaTepu, HO My JIMIICBA IOIBMKHA
pama. Ilo mpenHasHayeHHWEe W EOUHCTBEHMAT PabOTEH HOX, KOHCTPYKLMATa TpsiOBa na ce
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NpUYUCIN KbM MOHOIaTEpUTE.

#ur. £.65. 000 Bax ms woHOTETED " Hopimade®,

MonoratepsT "Hopanakc" ce CbCTOM OT ClIEIHUTE TIIaBHU BB3IIH: 3aIBUKBALLL Bb3EII,
paMKa C HOX, KOJIMYKAa 33 CKaJHUS OJIOK ¢ PEJICOB IBT M 3a/IBIDKBAI Bb3EJ 3a I0aBaHE,
YCTPOKCTBO 3a LICHTPOBaHE Ha OJI0Ka U yCTPOHCTBO 3a M0AaBaHE Ha BOJATA.

3a7BIKBAIMAT MEXaHM3bM C€ CBbCTOM OT TIJIABHMAT JBHraTen | KOWTO upe3
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KJIMHOpEMBYHA Tpe/IaBKa, 3aIBIKBa Iaii0aTa-MaXxoBHK 2 KOJISHO-MOTOBHIKOBUS MEXaHU3BM 3
1 yX0TO 4 TpeaBa Ha paMKaTta ¢ HOXKa Bb3-BpaTHO-TIOCTBIIATEITHO JBHKCHHE.

Pamkara 5, npencrasinsiBa npocTpaHCTBeHa (hepMa, M3rpasieHa OT CTOMaHEHH T'PEeIH,
obpa3ysary reomeTpudHara hopma TeTpaeasp. Pamkara narepysa B narepure 6. Hoxsr 7 uma
crieranHa ¢opMa - ABOWHO BITBOHATH CTPaHWYHH PHOOBE C pajuyc HA 3aKpbIJICHHE Ha
pabotHus ppd 2500 MM u Ha oOparhus - 3000 MM . ToBa 3akpbrieHue Ha paOOTHHS PBO €
PaBHO Ha Pa3CTOSHHUETO OT PeXkelys Pb0 0 OcTa Ha BbPTEHE Ha paMKarta. [1o TakbB HaYHH IPU
JBIDKEHHETO Ha paMKara, pecll. HOXBT, TOUKUTE OT PeKENHs My pb0 OIMCBaT MpocTa Kpusa -
IBIH OT OKPBXKHOCT, C €IHAKbB pajUyc, T.e. TaTepbT MMa KPHBOJIMHEWHa Tpaekropus. Ilo
CBIIECTBO 00aye KUHEMAaTHKATa Ha B3aUMOJCHCTBHE Ha JUAMAHTEHUTE CETMEHTH C AbHOTO Ha
cpsiza € aHaJOTMYHO Ha NpaBOJIMHEHHATa TPAeKTOpHs Ha JBW)KEHHE Ha HOXKa, ThH KaTo W B
JiBaTa CIlydasl IMa HENpPeKbCHAT KOHTAKT, 0e3 yIapHO B3aMMOJCHCTBHE MEXIy IHaMaHTCHHUTE
CErMEHTH U JIbHOTO Ha Cpsi3a OT CKaJHUS OJIOK. XapaKTepHa OCOOCHOCT Ha HOXKa € HauMHa Ha
OKauBaHe KbM paMKkara. To e M3IIBJIHEHO C IOMOIITA Ha pa3/JIBOSHUTE Kpauila Ha HOXa, 4pe3
KOHTO C OC 1 OonroBaTa Bpb3Ka 8 ce 3akpenBaT KbM pamkaTta. OmrbBaHETO Ha HOXKA CTaBa 4ype3
HaTATaHeTO Ha raiikara kKpM Oonra. Ocra Ha OONTOBETE € yCIIOpeJHAa Ha TAaHTeHTaTa Ha
pexenmss pp0 B ToukaTa Ha okauBaHe Ha Hoka. CrenmanmHata (GopMa M OPUTHHATHOTO
OKauBaHe M OIbBaHE Ha HOXA, My OCHTYpsBaT BHCOKa TBBPIOCT, OjarojapeHue Ha
PaBHOMEPHOTO pa3lpe/ieficHue Ha Halpe)keHHWsTa B HOXKA, BH3HUKBAIIM O]l KOMIUIEKCHOTO
BB3/ICHCTBHE Ha CWIINTE Ha TOJaBaHe, ps3aHe U ombBaHe. PeammsupaHara roisma TBBPIOCT Ha
HOXKa, JlaBa BB3MOXKHOCT 3a pelllaBaHe Ha IpoldieMa 3a BUCOKUTE HaIATaHHs, KOUTO ca
HEOOXOMMHU 3a PS3aHETO Ha TBBPIU CKATHH MaTepHaiy. To31 BBIPOC HE € PelleH JIaxe U Mpu
BEpTUKAJHUTE TaTepH, KbJETO IbDKMHATa Ha Hoka He npeBumana 1500 MM , HO moxg
JCWCTBUETO HA TOJEMUTE CHJIM JISHCTBYBAIM MEPIEHIUKYISIPHO Ha pEXEmHs pbO, HOXKBT
Hen30e)KHO ce OI'bBa U M3Iaj]a B HEYCTOMYMBO ChCTOSHUE BOJIEIIO 10 M3KPHUBSBAHE HA cpsiza. 3a
ONTHMAJIHO Pa3Ipe/ielieHne Ha HaNpeXeHUsITa, HOXBT € MeppOopUpaH ¢ MHOXKECTBO OTBOPH B
nBata My Kpas. HamrexHarta oc Ha HOXKa € HaKJIOHEHa KbM XOPWU3OHTAIHaTa PaBHHUHA ITOJI00HO
Ha BEPTUKAIHUTE raTepy U UMa CHIOTO MpeAHA3HAUYCHHE.

[lomaBanero Ha ckamHMS ONOK 9 ce OCHIIECTBSIBA HAUTEXKHO Ha Trarepa, upes
kxonuukara 10, aBrKela ce o pencoBus ObT 13, TerseHa oT BbKe OT 3aABMKBalIMs Bb3es 11 .
ITomaBaneTo Ha Boza cTaBa OT BOJIOIPOBOAHATA TPHOa 12. 3a HeHTpoBaHe HA CKATHUS OJIOK IpU
MIbPBOHAYATIHOTO My psi3aHE M 3a TPEMECTBaHETO Ha OJIOKa 3a OTps3BaHE Ha Pa3JIMYHU 10
neOerTiHa 3ar0TOBKHY e M3II0JI3YBa CIIEIUATHO NPUCIOCOOIEHHE MOHTHPAaHO KbM KOJTHYKATA.

IIpenmymecrsaTta Ha MoHoratepa "Hopanaxkc" ca:

- Bp3MoKHOCT 32 OchblIecTBsBaHE Ha €(EKTHBHO THAMAaHTCHO psi3aHE Ha TPAaHHUT U
JIPYTH TBBPIM CKATHH MaTepHally;

- Bucoka TouHOCT Ha cpsi3BaHaTa MOBBPXHOCT;

- 3HaunTenHa npousBoauTeHOCT - 10 0,4 m¥h npu psA3aHe Ha rpaHuT;

- TloBuireHa sSIKOCT Ha HOXa,

- I'aTepbT paboTH B aBTOMAaTHYECH PEXUM IIPe3 BpeMe Ha psi3aHe;

- I'aTepbT MMa HUCKO HUBO Ha IIyMa IpH padoTa.

4.5.2. HanpeuHo-pexxeny ratepu

HpI/I TO3U THUII T'aT€PU TPACKTOpHATA Ha ABUXKXEHUE Ha HOXKOBETC € HpaBOHHHeﬁHa.
OOHKHOBEHO T€ pa60T$lT C IIPOMEHJIMBO HHUBO Ha ps3aHE, T.C. OJIOKBT € HEIOABMIKCH, a
IMOJABMIKHATA paMa C HOXXOBETEC U3BLPIIBA IOAABATCIHOTO ABHIXCHUE. Bnaro;lapel-me Ha II0-
MajIkaTa Maca Ha IOABWXHHUTE YaCTH, PA3AHETO CE€ M3BBPIIBA C IOBHUIICHU CKOPOCTHU, KOETO
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IpaByu TE3U rar€pu BUCOKOIPOU3BOAUTCIIHU MalllWHU. OCBECH TOBa MAJIKHAT 6p0]7I HOXOBE €
TNpeAnoCTaBKa 3a INOCTUI'aHEC Ha BHUCOKAa CKOPOCT Ha IIOAaBaHEC U pE€aIM3UpaHC Ha I1O-TOIsIMa
TIPOU3BOAUTEIIHOCT.

®ur.4.66. [IpuHnKIHA cXeMa Ha HalpeuHO-pesKelll raTep.

Hamnpeuno-pexemyre rarepy B 3aBUCUMOCT OT BHAA U 3aJBIXKBAHETO Ha
MOJIBIDKHATA PaMa Ce pa3ZelsAT Ha JABE IPYIU: raTepy ¢ ABOMHA IOJBM)KHA paMa u rarepu c [1-
obpa3Ha ckoba.

Tarepu ¢ nBoiHO moaBWkHA pama. [To ycTpolicTBO Te3u raTepu Majko ce pa3inyaBaT
OT MOHOraTepHUTe C BEpTHUKAJHA MOIBM)XHA paMa. Pasnukara ce cbcToM B TOBa, Y€ BMECTO
KapeTKH ¢ €IMH HOXK MMa XOPU30HTAJIHA IOJIBH)KHA paMa C HAKOJIKO HOXa.

Iatepure ¢ IBOIHO MOJBIKHA paMa Ce XapaKTepH3UpaT ¢ HAIMYMETO Ha JBE MOIBWXKHU PaMU
(pur4.66).

Ennata nomBwkHa pama 2 € 3aJBIKBAallla U MPEICTaBIsABA IPOCTPAHCTBCHA
KOHCTPYKLUSI OT YETHPU BEPTUKAIHM CTOMKH, CBBP3aHM MOMEXIY CH KaKTO OTrope, Taka U
orzony. Ts e okaueHa KbM OCHOBHATa paMa | upe3 4eTHpH ILTb3raya, IBHXKEIIU e 10 BOJAYH.
3anBmKBaIaTa pama ¢ MOMOIUTA HA KOJISHO-MOTOBHMJIKOB MEXaHHU3bM H3BBPIIBA Bb3BPATHO-
MOCTBIATEIIHO JIBWJKGHHE C MpaBOiMHEiHa TpaekTopus. Ilo BepTHKaIHUTE CTOMKM Ha
MOJIBIDKHATA paMa 2 ce JBWKAT YeTHPH KapeTKH 3, CheIMHEHM JBE IO JIBE 4Ype3 HAIPEUHUTE
rpely 4 Ha KOMTO ce MOHTHPAT Ha UIbKHO HOXKOBeTe 5. Kaperkure 3aeiHO ¢ HanpeyHUTe rpeau
o0pa3yBaT BTOpaTa MOABWKHA pama, HApHYaHa OLIE [10/1aBalla, Thil KaTo ¢ Hes ce U3BbPIIBA
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CIIOMAraTeJIHOTO JIBIXKEHHE - 1T0/IaBaHeT0. MeXaHU3MBbT 3a MoJIJaBaHe Ce ChCTOU OT JIBUTaTeJIs C

PEAYKTOP 6, XOPU3OHTAJIHUAT Ball 7 u nBata BCPTUKAJIHU XOAOBHU BHUHTA 8, MOHTHPAaHU KbM
3aJIBMDKBalllaTa pama.

|
|
I
|
I
|
o |

fur.4.87 Ocmoenn paua He rovep RZ0g B

XapakTepeH MNpeiCTaBUTe]l Ha HalpeyHo-pexelure rarepu e monensT 308-B.
MakcumanHuAT Opol HOXKOBE, C KOUTO MOXe Ja paboru rarepsT ¢ 8. [IpenHasHaueH e 3a
psi3aHe Ha CKaJHM OJIOKOBE 3a IaMETHHLM, HO CE HW3ION3yBa M 3a JpyrH uemu. Tyk ca
pasriejaHu caMO KOHCTPYKTHBHHUTE OCOOCHOCTH Ha HSAKOW OCHOBHH BB3IIH.

OcHoBHarta pama (¢ur.4.67) ce CbCTOM OT YETHPUTE KyXH BEPTHKAIHH CTOWKH 1,
3aKpeneHu ¢ OonroBere 2 KbM CTOMaHOOETOHeH (yHIameHT. B ropuus kpail croiikute ca
CBEIMHEHY C JIBETE HAUTHKHU Ipelid 3 U ABeTe HanpedHH rpeau 5. OT BbTpEIIHATa CTpaHa Ha

HA/UTBXXHUTE I'peM Ca MOHTHUPAHU YCTUPUTC HUIMHAPUYHU BOJAA4YU 4, Ha KOUTO C€ OKa4dBa
3aJIBMDKBalllaTa pama.

BRI T2 \ 093¢
| &% ; il

i
o
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fur. 4,68 NoTOmMINE ¢ TYueHO-0BOCTEYER SREMSNTH
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ur.4.60 JozEumEnns pawa B ramep "20E EY

Haii-xapakTepHOTO OT 3aJBH)KBAILUS MEXaHU3bM Ha TO3M raTep € KOHCTPYKLHATA Ha
MotoBuiiKara (pur.4.68) KOsATO € ¢ TyMEHO-eJIaCTUYHU €JIEMEHTH, KOUTO M0eMaT PEaKLUUTe OT
MHEPIMOHHUTE CWJIM NPH CMsHA Ha II0COKAaTa Ha JIBIKCHHE Ha 3aJBIDKBALIaTa pama. Taka
HalpuMep NpH JBWKCHUE Ha 3a[BIKBAIATA PaMa HAJACHO (KbM KOJISHO-MOTOBHJIKOBHS
MEXaHM3bM) MOTOBHJIKATA € HATOBAPEHA HA OITBbH, Thi KAaTO MPH ABMKEHUETO OCTA HA KOJISHOTO
Yype3 KOHyCHaTa BTYIKa 1, POJIKOBUS Jiarep 2, JIArepHOTO TsUI0 3 M IulaHkara 4 IpHUTHCKA
I'yMeHaTa JICHTa 5 KbM OIOpHaTa IuaHka 6. Korato ocra Ha KOISIHOTO JOCTHI'HE KpalHO JUICHO
MOJIOKCHUE BCJICACTBHE HA HWHEPLUOHHUTE CHJIM, 3aJ[BI)KBALaTa paMa M MOTOBMIIKATA
NPOABIDKABAT JBI)KCHUETO CH HAJACHO, JOKATO TI'yMEHara JICHTa § ce INpPUTHCHE MEXIy
wiankure 7 u 9. Cien nmpeMaxBaHETO Ha YCWIIMETO BBPXY I'yMEHATa JIEHTa 5 Ts ce OTIycKa
OnarogapeHue Ha enacTuuHocTTa ci. OT TO3M MOMEHT MOTOBMIIKATa CE HATOBApBa HAa HATHUCK U
TIOJ1 JICHCTBHE HA OCTa Ha KOJSHOTO TS M 3aJ[BIXKBAIIATa paMa ce NMPHIBWXKBAT HaisiBo. Cren
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3aBbPTBAHC Ha KOJISTHOTO Ha 180° ToBa JIEUCTBHE ce TIoBTaps. ryMeHO-CJ'IaCT NYHUTE CIIEMCHTHU B

MOTOBHUJIKATa YABJDKABaT ABJT O'I‘paﬁHOCTTa Ha CbCAMHUTCIHUTE CJIEMCHTHU, OCUTC U JIarCpuTe
Ha 3a/BUKBalllaTa pama.

T .

L —

4.0 fogsssmy pams #a8 Totep 30§ BW

ﬂ =
ﬂ”’ﬂ"ff

L7 ]




69

3anBmwkBamara pama (¢ur.4.69.) M3BBpLIBAT TJIABHOTO BB3BPATHO-TIOCTBIIATEIHO
JIBIDKCHUE, HAlpaBlIsABa BEPTHKAIHOTO [BIKCHHE Ha II0JaBallaTa pamMa M OKa3Ba
HEOOXOMMOTO CBHIIPOTHBJIICHHE HAa HATOBAaPBAHETO OT OIBBAHETO HAa raTepHHUTE HOXOBE. T4
NPEJICTaBIABA INPOCTPAHCTBEHA DPAMKOBA KOHCTPYKLIHMS OT CTOMAaHEHH TIpeid, oOpasyBalu
napanesnenune]. Ha npenaure BepTukanHu rpeu 1 € 3aKpereHo yxoTo 2, KbM KOETO ce OKauBa
ocra Ha MoToBwiKara. [ToJBIKHATa paMa € OKayeHa KbM BOJAYMTE Ha OCHOBHATa paMa upes3
mib3raunte 3. KoHeTpykuusaTa Ha IUTh3rayuTe € efHakBa ¢ Ta3u or rarepa "Pamupop III". Ha
npenuute 1 ¥ 3aJHUTE 5 BEpPTHKAIHM I'pEM Ca MOHTHPAHHU BOJAYUTE 4, 10 KOMTO C€ JBMXKAT
KapeTKUTE Ha I101aBaliaTa pama.

®ur.4.71.IlogaBam MexaHu3bM Ha ratep “308 B”

INonaBaara pama ce CbCTOM OT JIB€ €JHAKBU, CHMETPUYHO pa3MonoxeHn yactu. Ha
¢ur4.70 e mokasaHa eaHaTa IOJOBHMHA OT MOjaBamiata pama. Ts ce cbcrom or kadesa 6 u
KJIeTKaTa 8 chequHeHa ¢ rpeaure 5. Ha kaperkaTa ca MOHTHPaHH JIBETE OCH 3, KbM KOUTO 4pe3
ponkoBuTe Jarepu 1 ca MOHTHpaHH 4erupute ponku 2. Ocra ce 3akpenBa KbM KOpIyca Ha



70

KapeTkara ¢ Oonrosere 9. @opmara Ha POJKHTE CHOTBETCTBYBA HAa CCYCHHETO HA BOIAYHTE OT
3aJIBIDKBAILlaTa pama, 1o KOUTO Te ce JBIKaT. KbM KapeTkara e 3akperneHa u BOAEIIATa BTY/IKA
4, MO KOATO C€ JBW)KM BEPTUKAJIHUAT XOHOB BHUHT M CE OCHI'YpsIBA HEWHOTO BEPTHKAIHO
JBIDKEHHE M BEPTHKATHOTO JIBIDKCHUE Ha IMojaBainara pama. KeM kadesa ca 3akpereHu JBara
mocta 7, Ha KOWUTO Ce 3aKauyBaT IMCTAaHLMOHHHUTE BTYJIKM MEXIy TaTepHHTE HOXOBE,
orpeaesy ebenHaTa Ha CPsA3aHNTe TUI0YH.

[opaBamusar mexanussM (¢ur.4.71) ce cbCTOM OT JBUTaTEIHO-BapUAaTOPHATA IpyIa
1, 3amBmkBama peaykropa 2, KOWTO 4Ype3 BEpIIKHOTO KOJeNo 3 M CHOTBETHA IpelaBKa,
3aJBIKBAa BEPIDKHOTO Koieno 4 Ha chequHHUTens 5. BeHdky Te3w BB3MM ca MOHTHUpPAHHM Ha
ropHata 4acT Ha OCHOBHaTa pama. CheJIMHUTENAT 3a/BH)KBA HAUTEXKHUS Ball, KOWTO ce
3aKperBa KbM 3a/IBIDKBAIAaTa paMa, KOSITO 3a¢THO C BaJla W3BHPIIBA Bb3BPATHO-TIOCTHIIATEITHO
IBIkeHne. BaabpT ce cveron or Tpu wactu. CpenHarta 4act 6 mMa KBajgpaTHO cedeHue. Upes
BTYJKHUTE 7 Ts ce cBBp3Ba ¢ BasioBere 8 U 10. BpTAImUAT MOMEHT NpH MOJIOXKEHUE, Y€ BAIBT 6
H3BBPIIBA BH3BPATHO-TIOCTHIIATENTHO JIBIDKEHHE, CE NperaBa OiarojapeHre Ha CIielHaHara
KOHCTPYKIIMS Ha ChbeAMHHTENS. BeprmkHOTO KoJeno 4 e HemoABMKHO 3aKperneHo KbM KOopITyca
Ha ChEIUHUTEINS, a KbM HEro ca MOHTHpPaHH poJKuTe 9 mocpenctBoM asere ocu 11. Mexny
POJNKUTE € pa3loNOoKEeH BaThT C KBAJPaTHOTO Ce4YeHHe O, KOWTO Ipu BBPTEHETO Ha
ChEeIMHUTEIIS CE 33/IBWKBA U IpesiaBa BbpTeHeTo Ha BajoBeTe 8 u 10. Ot npyra crpaHa BaibT 6
(3aexno c BanoBere § 1 10) U3BBPIIBA BE3BPATHO-TIOCTHIIATEIIHO JIBH)KEHUE, KaTo Ce TUTB3ra Io
ponkute. Ot BanmoBere 8 m 10 IBIKEHHETO ce INpelaBa 4pe3 KOHYCHM 3BbOHM Kollesia Ha
BEPTHUKAJIHU XOJIOBH BUHTOBE, KOUTO 3aBIDKBAT O/IaBaIaTa pama.

Hamocnenpk ce 3abernsi3Ba  TEHAGHNIWS HANPEYHO-PEKENIUTE TaTepH Jga ce
Mpou3BeXxXaaT 0e3 ocHOBHA pama. TakaBa KoHCTpykuus € monensT "Te — Hencor" (¢ur.4.72).
Ponsita Ha ocHOBHaTa pama Jia HanpaBJIsiBa JBIDKEHHETO Ha 3aBIDKBAILATa paMa Ce M3ITBIHSIBA
OT YeTHpUTe Bojada 2, MOHTHPAHU KbM CTOMaHOOETOHHHUTE KOJNOHM 1. 3aJBIKBAaHETO € 110
TpaJUIOHHATA CXeMa-IBHraTelsIT 4, 4pe3 KIMHOpeMbUHa IpelaBKa 3aJBHKBA MaxXOBHKa 5,
KOWTO 4Ype3 KOJISHO-MOTOBHWJIKOBHSI MEXaHH3bM O TIpeiaBa Ha pamara 9 Bb3BpaTHO-
TOCTBHITATEITHO JIBHKCHHUE.

[TomaBaHeTo Ha HOXKOBETE CE OCHIIECTBABA OT XHUIPABIMIHUS JIBUraTeN 7 U CUCTEMa
OT BaJOBE M KOHYCHHM 3BbOHM IPENABKH, KOHTO IPEMECTBAT BBHB BEPTUKAIHO HAIIpaBIICHUE
KapeTkure 8 pecrl. HoxoseTe 10.

Bopara 3a oxnaxaHe ce rmojasa oT yCTpoicTBoTo 11.

lopHata wacr Ha kommukara 12 e BBpPTSNA ce M MOXE Ja Ce YCTaHOBsBa B
HEO0OXOMMOTO TIOJIOKEHHUE 3a Psi3aHe Ha CKaIHUS OJIOK.

VYnpapieHHeTo Ha raTepa ce OCBIIECTBIBA OT KOMaHIHOTO Tabo 3.

B HfKOM Hamnpe4yHO-peXely raTepH C el Ja Ce HaMaIsT MHepIHOHHHUTE CHIH U
BPEIHOTO WM BJIMSHHE BBPXY IBITOTPAMHOCTTa HA KOHCTPYKTHBHHTE €IIEMEHTH |
JMaMaHTeHHTE HOXKOBE CE€ W3IIOI3YBAaT CIIENUATHH JeMI(epHupaliy yCTpoHcTBa (BB3IYIIHI

OybepH UM NpyXUHH).
4.6. PABOTEH UHCTPYMEHT HA 'ATEPUTE

PaOOTHHAT MHCTPYMEHT Ha rarepuTe MMa [blira HCTOPUS Ha MPWIOKEHHE U
YCbBBpIIEHCTBYBaHe. TO3M MHCTPYMEHT (TJIaIKH CTOMaHEeHH MBUIIM U cBOOO/IEH abpasuB) ce €
U3I0JI3yBall OLIE B IPEBHOCTTA 3a PA3aHE HAa CKAJIHU OJIOKOBE.

CbBpeMEHHHUAT pabOTEeH MHCTPYMEHT Ha TaTepUTe Ce€ CBhCTOM OT HOXKOBE U
MIPUCIIOCOOIEHNS U MEXaHU3MH 3a OITbBAHETO U 3aKPEIIBAHETO UM KbM rarepa.
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PaGOTHHAT MHCTPYMEHT M MO-CHELMAIHO TaTepPHUTE HOXKOBE Ca HAH-BaXKHUAT
CJICMEHT Ha TaTepuTe, ThH KaTO HENOCPEJCTBCHO BB3CICTBYBA Ha CKalHUS OIOK H
ochlLecTBsABa Ipoueca ps3aHe. OT NpaBUIHUA U300p HA BUJIA U KOHCTPYKTUBHHUTE OCOOCHOCTH
Ha TaTepHUTE HOXKOBE B HAW-TOJIIMA CTENCH 3aBHUCAT IPOU3BOJIMUTEIHOCTTA M OCHOBHHTE
TEXHUKOMKOHOMUYECKH IOKa3aTeJIN Ha rarepa.

4.6.1. BUAOBE I'ATEPHU HOXOBE

B 3aBucuMoCT OT (M3HKOMEXaHWYHHTE IIOKa3aTeIW Ha CKaJHUTE OJIOKOBE B
HACTOAIIMS MOMEHT C€ W3MOJI3yBaT TPU BHUIA TaTEpPHH HOXKOBE: HOXKOBE 3a paboTa ChC
cB00O/IeH abpa3KB; HOXKOBE C TBBPIOCIUIABHY 360U U IMaMaHTCHH HOXOBE.

Hoxx 3a pabora cbc cBobozneH abpasus. [IpencrasisBa riajika cTOMaHeHa MBHIIA U €
Hal-CTapUAT HMHCTPYMEHT W3IION3YBaH 3a psA3aHe Ha cKajaHu Onokose. HesaBucumo or
3HAUUTENHUA MPOrpec B 00JacTTa Ha JUAMaHTECHOTO psi3aHe, TIaJJKUTe CTOMAHEHU HOXOBE M
cera ca Haii-MKOHOMHYHUST BHJ HHCTPYMEHT 3a psi3aHe Ha TBBPAM CKAJTHW MaTepUalld, KOraro
OT TOJIEeMOTa0apUTHHU CKaJTHH OJIOKOBE ce pexkat Iuiouu ¢ aedenuna 20-30mm.

=+ ) -
o J 1

I'manxure HOXKOBe (¢ur.4.77a) ce n3paborBar OT IPOKAT, AbJDKMHATA HA KOWTO € B
3aBHCHMOCT OT JBDKMHATa Ha moaBmkHara pama (3000-5000 mm). llupounnaTta Ha HOXKOBETE
e ot 120 no 180 mm, a nebenmuara 3,3-6 mm . HoxxoBere ca ot matepuan Cr3, Cr5 wmu 65T

3a rarepure pabOTelM C TNpaBOJIMHEWHAa TpPAeKTOpHUs U CBOOOIEH abpas3uB ce
M3MOJI3YBaT IIaJKA CTOMaHeHH HoXKoBe (¢ur.4.770), ¢ otBopu ¢ nuaMersp 35-40 MM, KOHTO ce
pasnonarar cbe crbika 180-200 MM B maxmareH pea. JlebenuHara Ha nephOpHpaHUTE HOXKOBE
TpsiOBa na Obae Haj 6 MM. TakaBa KOHCTPYKIMS Ha TaTepPHUS] HOXX OCHUTYpsSBa PaBHOMEPHO
MojIaBaHe Ha CBOOOIHMS abpa3yB KbM AHHOTO Ha Cps3a IPH IPaBOIMHEHHOTO UM JIBHKEHHE.

B nBara xpas Ha HOXKOBeTe MMa MPOOUTH MO €IVH WIHM J1Ba KPBIJH OTBOPA, KOUTO
CITyXaT 3a CBBp3BaHe C T.Hap.00Terauy, 3a 3aKpernBaHeTo UM KbM ITOJBIDKHATA paMa.

Hox ¢ TBBprocmasan 3600 (ur. 4.78). CbcToM ce OT CTOMaHeH JHCT 1 ¢ redeniHa
3,5 - 45 MM, CbC 3allOGHM KBbM HETrO TBBPAOCIUIABHM 3b0u 2. 3p0uTe ce Wu3paboTeHH
obuknoBeHo ot BKS. [llnpounnaTa Ha 360a TpsaOBa na Obae Takapa, ue 3606T aa m3nusa 0,25 -
0,3 MM BcTpaHH OT JiBeTe MOBBPXHUHH Ha HOXKA. BeTpanu ot Beeku 350 ce mpassT 110 J1Ba MPo-
pe3a B HOXa, KOMTO Mpeaa3BaT HOXa OT W3KPHUBSIBAHHS IPH 3alOsBAaHETO Ha 3bOMTE U
OTCTpaHSBAT B 30HaTa Ha 3alOSBAHETO HAINPEKCHWTA, BB3HUKBAIIM NPH OIBBAHETO U




72

OI'bBAHETO HA HOXa I10 BpEME Ha p3.60T3..
FaTepHHTe HOXXOBC C TBBPIAOCIUIABHU 3b0H Ce M3IOJ3BAT IJIAaBHO 3a PA3aHETO Ha
MEKH CKaJIHU 0JI0KOBE 0€3 TBBPJAU BKIIIOUCHUS.

i

wr. 4.78. Tavopon wom ¢ TRRDOOCMASEHH SESH

'maBHOTO NpPEeMMyIIECTBO HAa HOXKOBETE C TBBPAOCIUIABHH 3b0M € BHCOKaTa
MIPOU3BOAUTEIIHOCT HA MHCTPYMEHTA IPH PA3aHETO HA MEKH CKallHH OJOKOBE, KOSTO € IIo-
rojsiMa OT Ta3W Ha [IUMaMaHTEHHTe HOXKOBe. BucokaTa NpPOW3BOAMTENIHOCT C€ IBIDKH Ha
CpsI3BAHETO HA CTPYXKKa C roisiMa jebenuHa. J[pyro kauecTBo Ha TE3W HOXKOBE €, 4e MOraT Ja
paboTsT 1 6e3 BOJHO OXJaXIaHe, KOeTO € HEOOXOANMO IIPU PsI3aHETO Ha HIKOW MEKH CKaJTHU
MaTepHai KaTo THIICOBU OJIOKOBE.

HeszaBucumo oT mpequMmMcTBara Ha HOKOBET€ C TBBPIOCIUIABHH 3BOM TO3M
HHCTPYMEHT MMa OrpaHHYeHO Npuiioxenue. [IpHurHu 3a TOBa € TJIaBHUAT MM HEIOCTATHK, Ue
3p0HTE Ce HM3HOCBAT M IEPHOIMYECKH TpsOBa Ja ce 3aroyBaT, a TOBa € CBBP3aHO C
JEMOHTHPAHETO Ha HOXKOBETE W IMPUHYIUTENICH IPECTOH Ha raTepa.

Huamanren Hox (pur.4.79). Cocron ce OT TI0 1, HA KOETO ca 3alOCHH HIH
3aBapeHM TMaMaHTeHUTe cerMeHTH 2. Ha nBata kpast Ha HOXXa ca HUTOBAHM IUIOYKHUTE 3 MMAII
(opma Ha JIICTOBHYA OIAIlIKa, KOUTO CIIYXKAT 32 OITbBAaHETO My OT O0TEradymTe.

TsnoTo Ha [MaMaHTEHUs HOX MPOU3BEXIaH OT crpaHuTe B 3ananHa Eepona u CAILL
ce M3rOTBS OT TPU BHZIA CTOMaHH: BBIVIEPOJHA CTOMaHa, BBITICPOIHO-HUKEIOBAa CTOMaHa C 2-
2,2% cbabpikanne Ha Ni M BBITICPOJHA XPOM-HHUKEIIOBA CTOMaHa. BCHYKM Te3M CTOMaHU cleq
TepMHuHa 00paboTKa nmar skoct Ha orrbH 1300-1400 N/mm? u ynbikenue 12-13%.

B Pycus Tsanoro Ha AnamMaHTEHUs HOXK ce M3roTBd oT croMaHute 65" mmm 60I' m
nebenrHa 5 MM. OcBeH TOBa ce MPOM3BEKAAT U HOXKOBE ¢ Jebenmuna 3 U 3,5 MM OT cToMaHa
9X® c tBBpIOCT 39-44 HRC.

PaboTHHUTE eleMEHTH Ha JWAMAHTCHUTEC HOXKOBE Ca CErMEHTHTE, KOHTO HMatr
O0OMKHOBEHO IapaiesienueaHa Gopma ¢ pa3iindHi pa3MepH.

JlnamMaHTEeHHTE CErMEeHTH Ce 3aBapsBaT KbM TSUIOTO HAa HOXKa OOMKHOBEHO C T.Hap.
IBOHO penyBama ce crbmka 70-100 mm (¢pur.4.796). Ilpm Ta3m cremka ce wu30sATBaT
PE30HAHCHUTE SIBJICHUS Ha HOXa, KOUTO ca XapaKTepHH 3a paBHOMepHaTa crblika. HoxoBere ¢
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JIBOIHO peaysaia ce CThIIKa ropaau HaMaJICHUTE BI/I6paI.[I/II/I numar HO-,E[O6pI/I CKCIU10aTallHOHHH
KadyecTBa.

JlnamaHTeHUTE HOXKOBE C paBHOMEpHA cThIKa - 35 wim 50 MM ce U3MON3BaTr 3a
rarepy ¢ MaKCHMaJIeH XOJl Ha MoJBIKHATa pama 110 450 MM (¢pur.4.790).

B Hskou citydau, KOraTo KOpIIyChbT Ha HOXa € ¢ Io-rofisiMa Jiebenuna (4-5 Mm), 3a ia

ce M30ATHAT TEMIEpaTypHUTE IpEeHaNpexeHuss U jaedopManyy Ipu 3aBapsBAHETO Ha
CErMEHTHTE, Ha HOXa ce MPaBAT CrieluanHu npopesu (¢pur.4.79s).
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®ur.4.79. 'aTepeH AUaMaHTEH HOX.

a— 0611[ BUI; 0 — HOX ¢ JIBOMHO penysaia ce€ CTbhbIIKa;
B — HOX C paBHOMEpHA CTHhIIKAa U IIPOPE3HU.
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4.6.2. YCcTOMYMBOCT Ha FaTEPHUTE HOXKOBE U HAUHMHM 32 OII'BBAHETO M.

YcroiunBOoCT Ha HOXKA npH padora Ha rarepa. OCHTypsiBAHETO Ha YCTOMYMBOCT Ha
HOXKa TIpe3 BpeMe Ha PSA3aHEeTO € €JHO OT Hal-BaKHUTE YCIOBUS 3a HOpMaiHara paboTa Ha
rarepa. AKO TOBa yCIIOBUE HE € CIIa3€HO, POPE3UTE, KOUTO CPSA3BAT HOXKOBETE, C€ M3KPUBSIBAT
BBB BEPTHKATHO HAIpaBJIeHNE, KOETO B Hal-IoOpHUs ciydail Boxu 1o OpakyBaHe Ha OJOKa WK
J0 TIO-TEXKKH IOCHEIMIM, Karo AepOpMUpaHe WM CUYNBaHE Ha [UMaMaHTCHH HOXOBE.
VYcroiunBocTTa Ha HOXKA Ce OHpenens OT MHOro (akTopd, KaTo Cuila Ha psi3aHe, CHiIa Ha
IojlaBaHe, HANpe)KEHWEe Ha OITbH HA HOXA, TCOMETPUYHM IapaMeTpu Ha HOXa (BHUCOYMHA,
MIUPOYMHA M AbKMHA) M 1p. CremeHTa Ha yCTOMYMBOCT Ha HOXA MOXE YCIOBHO Ja ce
IIPEJICTABU B TPU CHCTOSHUSL:

1. P<Pkp
kbJeTo P e cuiata Ha ps3aHe (nonasane), N;
Pkp - MakcumasHaTa JOMyCTHMa CHIa, NIPEBUINIABAHETO HAa KOATO BOIM IO 3aryda Ha
IIPOCTPAHCTBEHATA YCTOMUMBOCT Ha HOXKa, N.
2. P=Pxp
B TOBa chcTOSHME cHIaTa HA PA3aHE € paBHAa HA MAKCHMAJIHO JIOIYCTUMAaTa M HOXBT paboTH
Hal-e()eKTUBHO, HO BCJIEACTBME IUHAMHUYHM BB3JICHCTBHSA C€ CTPEMH KbM OTKJIOHEHHE OT
ITbPBOHAYAIIHOTO MY TIOJI0XKEHHUE.
3. P>Pkp
B TO3M ciydaii cunata Ha ps3aHe € IMO-roJdAMa OT KPUTHYHATA U HOXBT HEM30EXKHO ce
OTKJIOHSIBA OT IPABUJIHOTO CH MOJIOXKECHHE.
OOHMKHOBEHO raTepHHUTE HOXKOBE paboOTAT B ycioBus, koratro P<Pkp, Ho Gmusko 1o
Hero. [Ipu TakuBa yclOBHUS YCTOMYMBOCTTa Ha HOXKA € TapaHTHUpPaHAa UM NPOLECHT Ha pA3aHe
MOXe J1a ObJic aBTOMaTH3MPaH,
VYcroiiunBocTTa Ha HOXKOBETE NPHM IIOCTOSHHA CWJIAa Ha ps3aHe ce IOCTHra Io
CIICJTHUTE TPU HAUMHA!

a/ Upe3 yBennuaBaHe HAIPEYHOTO CEUCHHE Ha HOXA, KaTO I0-LEIEChOOPa3HO U
e(EKTUBHO € yBEINYaBaHETO HA BUCOYMHATA MY;

6/ Upe3 eKCIEHTPUYHO OKAauBaHE HAa HOXKA CIPAMO OCTa My. AKO TOUKHTE Ha
OKauBaHE ca I10-HUCKO OT OCTa Ha HOXKA, yBEINYaBa ce Herosara ycroiuuBocT. Taka Hampumep
IIPY HOXKOBE C HOpPMaJlHA BHCOYMHA M OKauBaHe C eKcieHTpuuureT 40 MM IO3BONSABA Ja ce
yBeJINUH ycToiunBocTTa UM 10 40% TpH ApyrH PaBHH YCIOBHS;

B/ Upe3 yBenuyaBaHe Ha JOITBIHUTEIIHO HANpeKeHWE (OMBbH) KaTo HOXBT €
HATOBAPEH M0 Ha/UTbXKHATa My OC.

V3BecTHO €, 4e yBEJIMYaBaHETO HA YCTOMYMBOCTTA HAa HOXKA 4Upe3 yBEJIMYaBaHE Ha
HAlPEYHOTO My CEYeHHE He € 1eJechboOpPasHO II0 MKOHOMHYECKM ChOOpaXEHHS, a
YBEIIMYaBAHETO HAa EKCLCHTPUIMTETA HA OKAUBAHE € Bb3MOXKHO JI0 U3BECTHH I'DaHHIM, 3aTOBA,
Cclle]l KaTo ca M3MON3YBaHW BH3MOXXHOCTHTE HA PALMOHAIHO INPUIOKEHHE Ha JIBATA HAYMHa,
TJIABHUAT M pelasan] (pakTop 3a OCHTypsiBaHE Ha YCTOHUMBOCTTA HA HOXKA € JOIBJIHUTEIHOTO
MY OITbBaHe.

Hauvnu 3a omrbBaHe Ha HoxoBeTe. OOMKHOBEHO HOMKOBETE CE ONbBAT IOCPEACTBOM
obrerauy, KOUTO B 3aBUCHMOCT OT HAuMHA Ha OI'bBAHE MMAT HE3HAYUTCIHU DPa3IUUMs.
VI3BecTHH ca MHOTO MEXaHM3MH M HPHCIIOCOOJICHHS 33 OIbBAHETO HA HOXKA, HO Hal-uecTo ce
U3I03YBaT CICIHUTE:

a/ OrpBaHe upe3 KIMHOBO ycTpoicTBO (Pur.4.80). To3u HauuH € HalW-CTapuAT U ce
CBCTOM B TOBA, Y€ HOXKBT CE OKauBa B J[BaTa My Kpasi ChC CIELMAIHU HakpaiHuim (o0Teraun),
SIMHUAT OT KOMTO € ChOPBXKEH C KIMHOBO yCTpoicTBo. HoXbT ce ombBa OT HaOMBaHETO Ha
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KiuHa 3 ¢ o0Terava 5, KOWTO upe3 octa 6 ce 3akpernBa KbM Hero. OOTeraubT NpeICTaBIIsBA J[BE
CTOMaHEHH HBUIM, ChEIMHEHU IIOMEXIY CH upe3 3aBapeHuTe Iwioukd 1. KimuaeT 3 e Bkapan
MEXXTy MOJIBIDKHATA TUIOYKa 2 M MIapHUpHATa 4, KOMTO MpeAna3BaT odTerada ot nedopMupane.
[Tnouxara 2 ¢ 1Bata cu Kpasi ce olMpa Ha CIIEIHAIHH JIOCTOBE OT MOABM)KHATA paMa M CIIYXKH 3a
oropa. Pa3mepsT Ha oOTerada u BI'BIBT HA KIIMHA CE U3MEHST B 3aBUCUMOCT OT AeOennHaTa Ha
Hoa. Taka HampuMep 3a HOXKOBE, paboTenH chc CBOOOJICH abpa3uB U ¢ JedennHa 6-8 MM, ce
H3II0JI3BAT KIIMHOBE C bI'bJI 5-7°. C momolTa Ha KIMHOB 00Terad Moxke Ja ce gocturae a0 100-
120 kN cwiia Ha OITEH B HOXA.

KnuHoBuAT 00Teray € MHOrO IMpOCT, HO UMa ChIIECTBEH HEJOCTATHK - Upe3 HEero He
MOXX€ Ja Ce OCHTYPH paBHOMEpPHO OOTsraHe Ha BCHYKM HOXKOBe. ToBa ce IBIDKM Ha
00CTOSITENICTBOTO, Y€ TPH OITbBAHETO Ha CIIEIBALIMS HOX MOJBIDKHATa pama ce nedopMupa
Makap W HE3HAUWTEIIHO, B PEe3yJATaT Ha KOETO OIBHATUTE IPEId TOBAa CHhCEIHH HOXOBE CE
pasxiabBar To3w HauMH Ha ONBBaHE IBITO BpeMe € OWI EJUHCTBEHHWST, HO cera uMa
OrpaHUYEHO MPUIIOKEHHE.

N

=dT. 4,

chi= HoEHOR ATerau

0/ OnbBaHe upe3 BUHT M JuHaMomerpuyeH ko4 (¢ur.4.81). B obreraua 1 uma
IpOpe3H 2, B KOUTO ce JBIXKH OCTa 5 Ha Iu1o4kata 4. Upes miodkaTa HOXKBT € 3aCTOINOPsIBA HA
rpeuTe Ha MoABMKHATA pama. OITbBaHETO HA HOXKA CTaBa Ype3 HABUBAHETO HAa BUHTA 3, KOHTO
ce BbPTH B o0Teraua u ce onMpa B IuIodkaTa 2. BUHTBT ce HaBUMBa C AMHAMOMETPHYEH KIIOY,
KOMTO ce HarJyiacsi NpeJBapuUTEeNIHO Ha 3ajafeHo ycuiue. Korato ce mpeBuim ToBa ycuiue,
KIIIOYBT "TpeBbpTa’.

B cpaBHeHMe ¢ KIMHOBUTE 00TEraud TO3M HAYMH € 3HAUMTEIHO MO-100bp, Thi KaTo
OITbBAHETO HAa HOXKOBETE € MO-paBHOMEpHO. TOil ce M3IoN3Ba IIIaBHO IIpU rarepute, paborenu
cbC cBOOOJICH abpa3uB, HO Ce IpuJlara u 3a NpeABapUTEITHO OITbBAHE HA IMAMAHTCHHU HOXOBE.

B/ XuapaBIM4yHO ombBaHe. ToBa € Hal-ChBBPLICHMST HAauWMH 3a OIIbBaHE Ha
HOJKOBETE, IPU KOITO Ce OCBIIECTBABA €IHAKBO PErYIIUPYEMO HAIPEKECHNUE HA OITbH Ha BCUUKH
HoxkoBe. OCBEH TOBa NP TO3M HAYMH CE OCHIIECTBSABA aBTOMATHYHO M HENPEKbCHATO OIbBAHE
Ipe3 BpeMe Ha psi3aHe BbB BCUUKM HOXKOBE BCIICJCTBHME HA yAbJDKaBaHE W JIPYTH HMPHYMHM.
[IpyHIMIBT HA XMAPABIMYHHMSA HAYMH HA OIBBAHE €€ ChCTOM B TOBA, Y€ OOTEraypT
PECIEKTUBHO HOXKBT CE OIIbBAT IIOCPEICTBOM CIICLIHAIIHO XUAPABINYHO YCTPOiCTBO ((ur.4.82).
VYCTpolCTBOTO €€ CBhCTOM OT TSUIOTO 3, Kyrusara 5 ¢ OyroHute 6 m monnara rpema 7. Cwe
crenuaigHa pbuka (JIOCT), BKapaHa B ocra 4 ce HArHeTsiBa Maclo OT CIELMaTHa MOMIA OT
TSJIOTO KbM KyTHATA U ce u30yrBar OyroHuTe Hampex. Hansranero Ha Macioro, Ch31aBaHO OT
NOMITaTa, KaKTO M CHJIaTa Ha OIbBAHE HA HOXOBETE ce OTYMTAT OT MaHOMerbpa 2. C BuHTA 1,
Pa3BHBAILl CE C PbKa, C€ 0CBOOOXKIABAT OYTOHUTE OT HAISTAHETO HA MAcJIoTO.

YerpoiicTBoTo Ha KyTusrta ¢ Oyronute e nokazano Ha ¢gur.4.83. ITo Tppbonposona 1
OT TSUIOTO HA XUZPABIMYHOTO YCTPOHCTBO CE€ IMO/IaBa MAclIo MOJ| HAIATaHe B IMIMHAPUTE 3 Ha
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KyTHsTa 5, KaTo ce 3aJelcTBaT 'yMeHUTe MaHIeTH 4, KouTo n3dyrBat OyroHute 6 (Oyranata)
HaIpea U ONbBaT 00TerauynTe PEeCHeKTUBHO HOKOBeTe. Clles KaTo ce IOCTUIHE He0OXOOUMOTO
OIlbBaHE Ha HOXKOBETE, MACJIOTO B LIUIMHAPHUTE CE 3aTBaps ¢ KpaHoBeTe 2. M3nom3Bar ce 1Ba
KpaHa 3a HO-ToJsIMa CUI'YPHOCT CpeILy CIaJaHe Ha MacloTO B IMIMHIPUTE.
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OnpBaHeTO HAa HOXKA C XHUIPABIMYHOTO YCTPOMCTBO € TMOKa3aHo Ha ¢ur.4.84.
OOTeraybT 5 Ha HOXa € MOJOOCH Ha TO3W, W3IOI3BAH IPH BUHTOBHS HAYMH Ha OOTATaHE, HO
TYyK IUIoYaTa 7 ¥Ma caMo €IMH Ipope3, KOWTO ce ONMpa B JIOJHATA Tpela 8 Ha XUAPAaBIMIHOTO
ycrpoiictBo. C GonTa 6 KOiTO ce HaBHBa B o0Teraya 5 u ce omupa B Iuiodyara 7, mpeABapUTEeITHO
HOXOBETE Cce OmbBaT 10 okono 25-30% or HoMuHanHOTO. TOBa ce mpaBy, 3aIOTO XOIBT HA
OyroHuTe € 4 € MaJgbK M HE MOXKE Ja CEe OCHLIECTBH TOJNEMHUST XOX IPU ITbPBOHAYAIHOTO
ompBaHe. Criel| KaTto ce OIbHAT MPEeIBAPUTETHO BCHYKU HOXKOBE, CE 3aBH)KBA XUIPABINYHOTO
YCTpOHCTBO 3 U upe3 OyToHuTe 4 ce peMecTBa FOpHUS Kpail Ha Iuiodkara 7 (IpyrusT u Kpai e
3aIrbHAT HETOJBIKHO) M CE OCBHIIECTBSIBA ONBBAHETO Ha OOTEraya pecHeKTHBHO HA HOXA.
XUIpaBIMYHOTO YCTPOMCTBO CE 3aKperBa KbM IIOABM)KHAaTa pama | dype3 OonrtoBere 2.
OnHCcaHOTO XUIPABIUIHO YCTPOHCTBO € TPUPEIOBO.

Pasrnenanure XunpaBIMdHA YCTPOUCTBA 3 OITbBaHE Ha HOXKA ca OT T.Hap.OOMKHOBEH
THI WIK C€ HApHYaT OIIE C eIHOCTPAHHO ACHCTBUE, Thi KaTo OyTOHUTE U30yTBAT CAMO EANHHUS
Kpail Ha IUIoyata Ha oOreraya. Te3nm YCTpOWCTBa ce W3IOI3BAT HAal-4eCTO B CHBPEMCHHHTE
rarepy 3a OITbBAHETO Ha HOXKOBETE.

[onsikora ce W3MON3BaT XHMAPABIMYHU YCTPOMCTBA C JBYCTpaHHO neilcrBue. Ha
¢wur.4.85. e mokazaHO TaKoBa YCTPOMCTBO (pycka KOHCTPYKIHS). Y CTPOWCTBOTO CE€ CHCTOH OT
cucreMa OyTOHH 1, CheTMHEHH C TJIaBHUSI XMAPaBIMYEH HWIMHABP. ByTroHuTE ca pasnonoxeHu
OTrope M OTHONy Ha HoXKa 6. KakTo B IpyruTe KOHCTPYKIMH, Taka M TyKa 3a ChKpalllaBaHe Ha
xoza Ha OyTOHMTE ce M3MOJI3Ba NPEABAPUTEITHO OITbBaHE HA HOXa ¢ OoiTa 3, KOMTO omupa B
nocta 2 ¥ e 3ampHar B oropute 4. Criest ToBa ce 3aBMKBAa XUAPABINYHOTO YCTPOUCTBO KOETO
3ajelicrBa OyroHute 1, KouTo M30yTBAT JlocTa 2 M ype3 obTeraya 5 ce OChIIECTBSIBA OITbBAHETO
Ha HOXa 6.

OmrbBaHETO HA HOXKOBETE IO XUJPABIMYCH HAYHMH ITO3BOJISIBA TOYHO Ja C€ OTYMTA CHJaTa Ha
OITBH, KOSTO 3a JHaMaHTeHuTe HoKoBe € oT 80 10 100 kN.
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@ur. 4.82. Ezyopeness ¥mROpapamums YoTpoRoTSO 34 COBESHE HA
HOE B

OpHruHaaHa KOHCTPYKLMS Ha XUIPaBIMYCH 00Teray 3a MHAMBU/IYalIHO ObBaHE Ha
HOXOBETe, MTOXO/UIIIA 32 CIICLUAIHUTE TaTepH, € MokaszaHa Ha ¢ur.4.86. OOTSTaIUAT elIeMEHT
- MATPOHBT | - ce CheToH OT LiecT OyToHa 2 - [0 TPHU OT ABETE CTPaHy Ha o0Teraya 3 Ha HOXa 4.
C Gonta 5, maTpoHBT ce CBBP3BA 31paBO KbM oOTerada. ITarpoHbT ce 3aielicTByBa upe3
I'bBKABOTO ChEJUHEHHE 6 OT LIIMHABPA 3a BUCOKO HalsraHe. ByronuTe 2 Ha XHAPaBIHYHOTO
YCTPOIICTBO Ce OMUpAT B J(BE IPEH 3aKPEICHH KbM IOJBIDKHATA pama. ['onemust 6poii Gyronu
O3BOJISIBAT /i CE Pa3BHC 3HAYNTENIHA CHIIA HA ONTBH B HOXA. Ta3u CHCTeMa ¢ IpeIHa3HaueHa 32
OMbBaHE Ha HOXXOBE C TroisiMa jebenuHa, MpeHA3HAYCHH 33 Ps3aHE HA TBBPAM CKAIHH
O110K0BE.

@Hr. L.EX, fpanoun Ha selosnwe =a NEyPeaans NAIpERANYRD Yo-

OR0FRE Al OOLEENG =8 BOR
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Bur. 4.85. CEewa HA Ofsssce Ha

HIEA © XMADABEWWHD YyoTpORGTED
¢ DByoTpAMED nafcTEES

Ter. 4,88, IagpapanvHo yorpoflerna

58 HHOHBHOFAAHS OOLAEHS
HE HOBOBETE.
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4.7. HJAKOU TEOPETMYHU BBITPOCHU OT 'ATEPUTE

EnvH OT Hal-BaXHHTE BBIIPOCH OT TEOPHUATA HA raTepUTC € HATOBAPBAHETO Ha
MofIBM)KHaTa pama. ToBa ce ompesess INIaBHO OT JUHAMHKATa Ha MpoIeca, XapaKTepr3nupall ce
C BB3BPATHO-IIOCTHIIATEITHO JABIKCHHUE U BH3HHUKBAIIUTE B CIydas HHEPLMOHHH CHITH.

3a ompeniensHETO Ha TOBapa BB3NPHEMAaH OT pamara TpsOBa Ja ce W3XOOH OT
JCHCTBYBAILIUTe BHPXY HEsl CTATHYHH W JMHAMUYHU CWIM. IIpH OMbBaHETO HAa HOXOBETE,
00III0TO HATOBapBaHE Ha HOCEIUTE €JIEMEHTH Ha paMara, ce OIpesieNs 1o popMmyrara:

Q=3Po=Pln
kbaeTo Po e pesynraTHa cuna Ha ompBaHe Ha HoXoBeTe, KN;

P1 - cuna Ha omrbBaHe Ha eMH HOX, KN;

11 - Opoii Ha HOXKOBeTe

AKO pamara ce pasriekia Karo TBbpIa KOHCTPYKIHS, HAKOM CJIEMCHTH HAa KOSTO
MOraT YacTH4YHO jAa ce AedopMupar mpu paboTa, TO MEXAaHHYHHST MOMEHT IMOPOACH OT
OIrbBaHETO Ha HOXoOBeTe (¢pur.4.89) ce onpenens no popmynara:

PRI’ I

KBJAETO | € AbIDKUHATA Ha HOXKOBETE.
PeakTuBHUAT MOMEHT, NpeIU3BUKaH B HAIpErHATUTE €JIEMEHTU Ha pamara, ce

onpezens no Gpopmynara
I I
v, =9 -

12 1+i
ey,

, KpJIeTO € L TbIKHHA HA MOTOBHIIKATA,
yl,y2 - TeKymu KOOpAWHATH Ha, MOTOBUJIKATA.
IIpu paborara Ha rarepa, B HallPETHATUTE €JIEMEHTH BB3HUKBAT U HAIIPEYHU CHIIH,
roJeMUHaTa Ha KOMTO ce onpezens 1o Gopmynara:

v-2
2

Pe3yaTaHTHUST MOMEHT, KOWTO M3IMTBA MOJBIDKHATA paMa Ha rarepa € paBeH Ha
anreOpuyHaTa cymMa oOT JaBata MoMeHTa —M=MI1-M2, a pasmpeneneHHETO Ha OTACITHHTE
HATOBAapBaHMS ca MoKa3zaHu Ha ¢ur.4.89.

HaroBapBaHusTa, KONTO BH3HHKBAT IO BpeMe Ha padoTa, ce M3MEHST B ONpeeiicH
HHTEPBAJI, YHATO TOJIEMUHA 3aBUCH OT penuna (pakTOpH KaTo: TBHPAOCT HA MaTepuaia, cxema
Ha ps3aHe, CTAOWJIHOCT Ha MammHata W JApyrd. OCBeH MEXaHWYHHTE HAIPEKEHHUS B
MIOJIBIDKHATA paMa Ha rarepa ce nposBsBaT u cineguure cui (¢ur.4.90): nnepunonHa cuna ( Pu
) cuiia mpepaBana ot MotoBwiIkaTa ( P ) u cuna Ha psisane ( Pp ).

WuepumonHara cuiia ce U34ucisiBa ¢ popmynara
Q Vb’
R, =—=——cos¢
r

KkbaeTo Q e Maca Ha paMata C TPHOHHMTE;
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g - 3eMHO yCKOpeHHe, m/s?

VDb. - OKpBKHA CKOPOCT Ha KPUBOILIHIIA

I - paiyc Ha — KPUBOILIHIIA

¢ - 'BI'BJI HA 3aBBPTAHE HA KPHBOIIUIIA.
HamnpaBienuero Ha MHEPLMOHHHUTE CHITH YHSITO MPUIIOKHA TOYKA Ce SIBSBA Cpejiara
Ha HaJUTEXXHUTE HOCEIH eJIEMEHTH Ce MEHH 110 BpeMe Ha JBW)KCHHETO Ha HOXa T.. ¢ IpHeMa
croitHoctr ot 0 10 360°.

L

o]

M
L LT HATOBAPHABSTY ES IDXREEKHATE DAKE

Cunara ,E[eﬁCTByBaH.[a 10 HallpaBJICHWE Ha MOTOBUJIKaTa CC sBsABa CBHCTaBAIllA Ha
TaHrCHIUAJIHATa CUJia U C€ U34YUCIIsIBaA:

_ T
cosA.cosé
KBJICTO Te TaHIC¢HIMaJIHa CyJia IMOpoJiCHa B KOJISIHOTO Ha rareépa u ¢€ onpeaciis 1mno d)opMynaTa
925N
T="7"T—,
Rn

N - mormHOCT Ha paboTHUs X011, kW;

R - paguyc Ha KOJISHOTO, m;

N- 4ecToTa Ha BEPTEHE Ha KOJSTHOTO, min™';

A — BI'BJI MEXTY MOTOBHJIKATA M HANIPABJICHUETO HAa TAaHTCHIMAIHATA CHIa, rad

{ — BrbJ MeXIy MOTOBIJIKATA U XOPH30HTAIHOTO HaIpaBlieHue, rad.

Cunata Ha psizane ( Pp ) ce onpenenst ot TBbpHocTTa Ha 00pabOTBaHUS Marepuail U
MOXKE J1a ce U3YMCIU [0 M3BECTHUTE OT ClIelMaIM3hpaHara JuTeparypa Gopmyrna.

OT BCHYKH BB3MOXKHH CIIydad Ha €AHOBPEMEHHO JEHCTBHE Ha MPOSBSBALIUTE CE IIPU
paboTa cuny, Hail-HEONArompusATeH MOXE [a Ce CYMTa CIydas, KOraTo HampaBJICHHATA Ha
cwmire Pu u Pu ceBmamar. Ilpu To3u ciydail HOCEIMTE €NEMEHTH C€ HATOBapBaT
JOIBJIHUTEITHO ¢ Or'bBall MOMeHT Po ~ Pp+Pu . bop0ara ¢ ToBa HexeslaTenHo sSBICHUE CE BOTU
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4pe3 3a3paBsABaHC Ha IisJlaTa KOHCTPYKIMA Ha MalllMHaTa, HO Tpi[6Ba Ja c€ uMa rnpeasBun, 4c
rojsiMaTa Maca Ha paMara BJIMAC OTPULATECIHO BBPXY PaBHOMEPHOCTTA Ha pa60THI/I$[ XO0I U HE
TNo3BOJIsIBA Aa C€ YBCJINYU 6p05[ Ha XOHOBETC 3a €AuHulla BpEME. 3a wu3rmaxnaaHe
HEPAaBHOMCPHOCTTA Ha XOJa Ha paMaTa B CUCTEMaTa Ha 3aBUXKBAHETO CC NPECABMKIAa MAaCUBCH
MaXOBHK.

I'JIABA 5. MAIIMHU 3A PA3AHE C I'bBKAB PABOTEH UHCTPYMEHT
5.1. ObIY CBEJJEHI A

MammHuTe ¢ rbBKaB paboTeH HHCTPYMEHT U IO-CIIEIMATHO ChC CTOMaHEHO BBXKE ca
€/IHH OT Hal-CTapuTe MPUMUTHBHH YCTPOKHCTBA U CE M3IOJN3YBAT OIIE OT APEBHOCTTA 3a psi3aHe
Ha CKaJTHH MaTepHaIIH.

Hauunbt, Ha ps3aHe NpH TSAX BCE MOBEYE CE YCHBBPIICHCTBYBA, KaTO Ce Ch3/IaBaT
pa3nnuHu MoaudUKanuy Ha pabOTHHS HHCTPYMEHT.

[puHIMITBT Ha JIeficTBHE HA MAIIMHKUTE C I'BBKAB pabOTEH OpraH ce ChbCTOH B TOBA, 4e
TJIABHOTO JBIKEHHE (psI3aHETO) Ce M3BBPIIBA IIPH EIHOIOCOYHOTO JBIDKCHHE Ha T'bBKaB
eJIEMEHT (BBKEe WM JICHTa), MPUBEKTAH B JBIDKEHHE OT CICHWAHM 3a[BIDKBAINM LIalOM U
HAaIpaBJIsIBaH OT €J[HA WM HAKOJIKO Apyru maiiou (¢ur.5.1a). CromaneHara jeHra 1, Ha KOSTO
ca 3aKkpeleHH AUaMaHTeHUTE CeTMEHTH 2, ce 3a[BIKBA OT InaiibaTa 3, a maitbara 4 ciyxu 3a
HalpaBJsiBaHe U OITbBaHe Ha JieHTara. CrioMaraTelIHOTO JBMKCHHUE MOJAaBAaHETO - CE M3BBPIIBA
OT T'BBKABHUS €JIEMEHT WM OT cKaimHus Onok. OOMKHOBEHO MpH JIGHTOBUSI pabOTEH opraH
TIO/IaBAaHETO CE M3BBPILBA OT OJIOKA, A TIPH BBKEHHS OT BBKETO.

Knacudukamms. Criopen Buia Ha paOOTHHS OpraH MalIMHWTE 32 psi3aHe Ha CKaTHU
OJIOKOBE C I'bBKaB HM3ITHIHUTENICH OpPraH Ce IMOAPA3JeNsAT Ha JBE TVIABHU TPYIH: BBHKECHH H
JICHTOBH PE3aduKu.

Bwxennre pesauku ce Kinacupumupar 1o pasaudHd  npusHamy.  Cropen
KOHCTPYKTHBHOTO 0(hOpMIICHHE Ha BBXKETO TE ca:

a/ BpkeHH pe3auky ¢ 0OMKHOBEHO CTOMaHEHO BBKE, IpeHA3HAYCHH 3a paboTa Che
cBoOozeH abpa3uB (KBapIIOB ISICHK, KOPYH/T MJIH KapOOPYHA Ha 3bpHA U LIPOT).

0/ BwkeHH pe3aukd ChC CleNWaTHd NPOQWIHM XWia Ha BexeTo (¢ur.5.16,B,r,m).
[Ipn Te3m BBkeTa mpodmIbT Ha KWiIaTa MO3BOJISIBA 3bpHAaTa Ha abpaswBa IO-3APaBO 1a ce
3axBallaT ¥ 3aToBa pabOTHMAT OpraH UMa MO-BUCOKA MPOU3BOANUTEIHOCT H IO-TIPOIBIDKUTEICH
cpok Ha padora. C TakiBa BbXKeTa MOraT YCIIEIIHO Ja Ce PekaT MEKH CKaJTHH OJI0KOBe JopH Oe3
H3M0JI3yBaHETO Ha CBOOOJICH abpasuB.

B/ BbxeHu pezauku cbc 3p0M oT TBBpaM cmaBu (¢ur.5.le). Ha TpmwxumHOTO
CTOMaHEHO BBXe | ca MOHTHUpPaHH CTOMAHEHHTE BTYJAKH 2, BBPXY KOUTO C€ 3aKperBar
TBBPAOCILIABHUTE 3601 3. 360HMTE ca MOHTHpaHU Ha pa3cTossHUE okoio 70 mm eIuH OT Apyr
ype3 npyxuHHUTE cenaparopu 4. CenmapaTtopuTe ch3JaBaT yCJIOBHS 3a MO-CHT'ypHa padora Ha
BBKETaTa ¢ TBBPJOCIUIAaBHH 360M. To3M BUJ pe3auky UMaT OrpaHWYCHO IMPWIOKEHHE MOpaan
ToJIeMHsl TIpOpe3, KOWTO TPaBAT, U ObP30TO 3aTHIISIBAHE Ha TBHPJOCINIABHU 3b0M. TAXHOTO
H3IOJI3YBaHe € LeliechoOpa3Ho caMo 3a psi3aHe He CKalTHK 0110KoBe ¢ sikoctT 1o 40 MPa.

r/ BBKeHU pe3ayku ¢ TUaMaHTeHH BTYIKH. Ha MHOTOXXHIHO CTOMaHEHO BBXKE ce
MOHTHpa JUaMaHTEHUAT pexeny eneMeHT (¢ur.5.1x). Toil ce chbCTOM OT TPU LMIMHAPHIHU
BTYJIKM C pa3nuyHa AbDKkuHA. Hali-menra (6 mm e cpepHara BTyAKa 5, a B JBara Kpas Ha
BBKETO ca 3aKpeleH: AMaMaHTeHOCIOMHUTE BTYIKH 7 (2 mm) u 8 (4 mm). [To-xbcara Brynka 7
ce 3aKpemBa OTIpel, a Mo-Ibiarara 8 — or3an. BexkeTo ce IBmkM B IMOKa3zaHaTa IIOCOKA.
Brynkure 7 ca pabotHy, a Brynkute 8 — 3anacHu. Mexay paOOTHHTE BTYJIKH CE TIOCTaBSIT
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MIPYXHHHUTE 6, KOUTO CIIoMarar 3a I10-JISKOTO IIpeMUHaBaHe Ha IparoBeTe Ha Oinoka (¢wur.5.13).
JlnaMeTspbT Ha CTOMaHEHOTO BBXe € 3,2 mm.

Cnopen Opost Ha BBXKETaTa BBKEHHTC PE3ayKH Ca: €IHOBBIKCHH (€IHOCTPYHHH);
IBYBBKCHH ([BYCTPYHHH); MHOTOBBXKEHH (10 8 CTPYHH).

BwkeHnTe pe3aukyl ce M3MON3YBAT 3a ps3aHe Ha CKaJHU OJIOKOBE C Hal-pas3iimyHa
TBBPAOCT W C Hal-pa3IM4YHU rabapuTHU pa3MepH. [1o oTHOIIEHHWE HA MaKCUMAaJHUTE pa3Mepu
Ha OJIOKOBETE T€ IMPEBB3XOXKAAT BCUYKM ocTaHaiaW MammHH. [Ipm oOpaboTka Ha IpaHWTHU
0JIOKOBE C MHOTOBBXKEHH PE3auKH, paboTeIIy ChC CBOOOICH abpa3uB, ce MOCTUraT HO-BHCOKa
TIPOU3BOAUTEIHOCT U PEHTAOMIHOCT OT raTepure.

[lpenumcTBaTa Ha BBXKEHHTE pe3aukd ca: Oe3mymMHa pabora, BHCOKaTta
MIPON3BOAUTEIHOCT, BH3MOKHOCTTa 3a 00paboTBaHe Ha ONOKOBE C MaKCHMAIHH pa3MepH,
MaJIKaTa METAIOIOTTbIIaeMOCT U HUCKATa ICHa.

HenmocraTpuurte Ha BBKSHHTE pe3adykdl ca: TPYAHOTO W3ION3yBaHE Ha
MHOTOBBKEHUTE MalllHH, HEBH3MOXHOCTTA J1a CE IONy4aBaT SJHOBPEMEHHO HSKOJKO THHKH
TUTOYH; JIECHOTO M3KPHBSIBAHE Ha ITpopes3a.

JlenTOBHTE pe3auky ce KIacCH(UIMPAT IITaBHO 110 IPOCTPAHCTBEHOTO Pa3IOJIOKEHNE
Ha maiibure u OuBaT:

a/ IGHTOBA pe3ayKa 3a BEPTUKAIHO PsI3aHe;

0/ 1eHTOBa pe3ayKa 3a XOPU30HTATHO PsI3aHe;

B/ JIGHTOBa pe3adyka 3a BEPTHKAJIHO pPs3aHE C XOPH30HTAIHO PpA3MOJIOKEHUE Ha
mraiioure.

5.2. BB)KEHU PE3AUKI

3a cera y Hac ce MpHUIarar riIaBHO €HOBBKEHUTE Pe3auky, paboTeld CbC CBOOOAEH
abpa3uB (OOMKHOBEHO KapOOPYH/L H IIPOT).

BbikeHM pe3auky 3a ps3aHe Ha eIMH CKaleH ONOK ca mokazanu Ha ¢ur.5.2. Te ca
€IIHOBBKEHH MIIM MHOTOBBIKCHH M €€ XapaKTepU3HpaT CbC CPABHUTEIHO MAJIKaTa JIbJKUHA Ha
BBkeTo. OOMKHOBEHO paboTsAT cbe cBOOOAEH abpasuB. Haif-mpocraTa enHOBBKEHa pe3adka e
nokazana Ha ®wur.5.2a. Ta ce cberon or [I-oOpasHara pamka 2, 1O KOSTO CE JIBHXKAT BbB
BEpTUKAJHATA PaBHUHA 3aJIBIKBallaTa maiiba 3, ombBaiuara (HampasisBalaTa) 6 3aeIHO C
Bbkero 4. [1o TO3M HauMH ce M3BBpIIBA M IOJABATENHOTO IBMKeHHE. CKalnHUAT ONOK 5 ce
MOCTaBs Ha KOJNWYKaTa 7, KOSTO CE JBIXKU 1O pencoB IbT. CBOOOIHHMAT aOpasuB 3aeIHO C
BOJIaTa Ce I0flaBa C YCTPOMCTBO 1, KOETO ce 3aXpaHBa ChC CrenUanHa MeMOpaHHa nomrna. 3a
OCHT'YpsiBaHE Ha IO-100p0 TPHUEHE C BBKETO Iaibure ce oOaMuoBaT mo nepudepusra c
IUIACTMAcOBa MaTepys WM KaydyK. JIbJDKHHATA HA BBKETO HPH TO3HM BUJ MAIIMHH JJOCTHTa JI0
14 m, MakcuManHara My jfedenuHa - 10 6,7 mm , TMaMeTbphT Ha maiibure - 1o 1600 mm u
CKOpOCTTa Ha psi3aHe - 10 18 m/s.
3a npoabinKaBaHe Ha CPOKA Ha paboTa Ha BBKETO CE M3MON3YBaT BBKCHH PE3adyku C MO-TOIsIMa
IBIDKUHA, KOSTO CIoMara 3a 1o-0aBHOTO My M3HOCBAaHE M 3a IO-pAAKaTa My 3amsHa. TakaBa
pe3auka e nokaszaHa Ha ¢ur.5.26. Ts ce ominMuaBa OT ONMMCAaHATA CaMO IO JOIBIHHTEIHHUTE
maifon 8, KOMUTO ca MOHTHMpaHM Ha ropHata rpepa ot Il-oOpasnara pamka. IIpu Tasu
KOHCTPYKIMS JbIDKHHATA HA BBXKETO JOCTUTa 10 33 m, HO AMaMEThPBT € HaMaJleH Ha 5,4 mm,
KOETO MO3BOJISABA []a CE M3IOI3BAT MO-MAJIKH maiou ¢ quamersp 1200 mm.

3a yBenuMuaBaHe Ha Jb/DKMHATa HAa BBKETO c€ MpwIarar cxeMu Ha pabora
(pur.5.2B,r) mpu KOMTO BBXKETO IPEMHMHaBAa IIpe3 CIELHalHAa OTKJIOH]BaIla Iaida 9,
MOHTHpaHa Ha pamkaTa 10 U3BbH OCHOBHAaTa KOHCTPYKILMS Ha pe3aukaTa. B Te3u pe3auku ¢




m.ﬁ.z.huulmnpmmnmnumum
& = QEONLEONW Désaskn ¢ Ose safdM; @ - ¢ yaTHpE madfE; B - neT wal-
0R; I' = IEYPREGHN pesAuE.
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HPOTHBOTEXecTTa 12 1 BBxkeTo 11 ce ombBa OTKIOHSBAIIATA Iaiiba, KaTo 0 TAKbB HAYHH CE
HOIBPKa HEOOXOAUMOTO OITbBaHE Ha OCHOBHOTO BEXe. JIbJDKMHATA HA BBXKETO Bapupa oT 40
10 150 m, auamMeTspBT My JocTura 10 4,3 mm, KOoeTo MO03BONsABA Ja Ce W3MON3YBaT Inaiion ¢
mo-MayrbK ramersp (900 mm).

e EE s .
e e L L
- -

#r. §.3. MHOPOOACHDEM EBUAHH DESaNHEA
4 - J4SHHEBAHE HA [S34NEATA; 0 = JAXDAMBAHG RE DASAYHATA cR8 CBOSIERN
adpacan; | - nowng; 2 - uAKApA DA CNYCHAMA HA NOMNETA: 3 = EARCHEHNS-
TOP: 4 - CudGNTAtEN peaepBOAD B8 BOOA W efpssmm; 5 - yoppofcTRo B
NecNaBAHE Ha myaAna.
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®ur. Bexkena pe3adka ¢ [MaMaHTCHO BbXKE.
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JIByBBKeHaTa pe3ayka ce pa3nnyaBa OT eIHOBBXKEHHTE IO TOBAa, Ye IIaidure ca
nBoiiHn. KoHcTpykimsaTa Ha mailOure € TakaBa, 4e MO3BOJISIBA Jia C€ M3MEHS Pa3CTOSHUETO
Mexay Tsax oT 45 1o 250 mm. ToBa mo3BoisiBa Jia ce pexaT MAaCHBH C PasIUYHK neOenrHu (0T
45 1o 250 mm).

MHOro6710K0BY _BBKEHH pe3aukd (¢wur.5.3). M3momsyBaT ce 3a paspsi3BaHe Ha
HSKOJIKO OJIOKa €JHOBPEMEHHO W IPE/ICTaBIIsIBAT HAKONKO [1-00pasHu pamku (1), jmexamu B
e/lHa BEepTUKAJHA paBHMHA, MO IIAHOWTE HA KOWTO Ce ABWXKM €IHO M ChIIO BBke (2). Ha
¢ur5.3a e mokazaHO 3aJBIDKBAHETO Ha BBXKETO, KOETO Ce W3BHPIIBA OT JBUrarens 3 upes
KJIMHOpPEMbYHATA NpefaBKa 4 U 3a/(BIDKBAIIATA [1aiiba 5.

VYcrpolicTBOTO 32 3axXpaHBaHE Ha BBXKEHATa pe3adyka ¢ abpasuB € IOKa3aHO Ha
¢wur.5.36. [lo nmpuHOMI Ha AEHCTBHE W HM3ION3BAaHUTE MEXAaHM3MH YCTPOMCTBOTO € HAITHJIHO
€/IHaKBO C TOBa, KOETO Ce IpHjara npy rarepure. MHOrOOJIOKOBHTE Pe3adky ca €IHOBBHKEHH H
MHOT'OBBKEHH.

BmkeHn pe3ayku ¢ IraMaHTeHO Bmke. OOII BUJ HA TakaBa pe3ayka € IOoKa3aH Ha
¢wur.5.4. 3axBrkBamara maiiba 1 u Boxeniata 3 HOCAT BBXKETO 2, IO KOETO Ca Pa3HoIOKEHH
IMaMaHTeHUTe BTYAKH. llomaBaHeTo Ha BBKETO Ce M3BBPIIBA UYpe3 INAHOHWTE, KOWTO ca
ceeruHenu ¢ [1-oOpasnata monsmxkHa pamka 4. PaMkaTa ce 3agBmkBa OT XHAPaBINYHHUTE
LWIMHAPH 5.

W3non3yBaHeTo Ha TMaMaHTEHO BBHKE € MPUAPYKEHO C HIKOJIKO M3MCKBAHUS KaTO:
yBeJIMUeHH Iramerpu Ha maitoure (ot 1600 no 2000 mm), mOBUIIEHa CKOPOCT HA psizaHe (IO
24 m/s) HaMaJieHa ThJDKWHA Ha BBxkeTo (10 10-20 m), HamaneHa TbJDKMHA Ha Ooka (1o 4 m),
3aMsHa Ha aOpa3UBHMS 3aXpaHBay C yCTPOHCTBO 3a MoAaBaHe Ha Boja ¢ aeour 3,6 -7,2 m*/h.

INpensapurennoro ombBaHe Ha BBkero € or 1000 mo 2500 N. Ilpu pabora Ha
pe3aukara ¢ JUaMaHTEHO BBXKE ce M30srBa MOTYy4aBaHETO HA TOJSIMO MPOBHCBAHE Ha BHIKETO,
TBHH KaTo TOBa BOJY 1O TOJISIMO OITbBaHE HA JMAMAaHTCHHS MHCTPYMEHT, B pe3yATaT Ha KOETO
TOW OBP30 U3MH3a OT CTPOsL. Te3n pe3auku ce cMsITaT 3a Hal-TePCIIeKTHBHUTE MAIIMHU C BBKCH
paboTeH opraH.

5.4. JJEHTOBU PE3AUYKU

B cpBpeMeHHAaTa MPOMHULLIICHOCT 38 00pa0O0TKa Ha CKATHOOOIULOBEYHH MaTepHAIH
JICHTOBHTE pE3ayku Ce W3IOI3YBAaT CPaBHUTENHO psako. HeszaBucuMo OT pemuna SIBHH
NPEeINMCTBA NpeA IPYyruTe MalIMHY 33 ps3aHe Ha CKAJIHM OJIOKOBe (BHCOKHM CKOPOCTH Ha
psi3aHe, He3HAUMTENIHA IIMPOYMHA Ha Ipope3a U Jp.) Te Ce XapaKTepU3HpaT ¢ HeJIOoCTaThyHa
SIKOCT M HECHTypHa paboTa Ha W3IBJIHUTEIHHS OpraH. ToBa chb3laBa U3BECTHH TPYJHOCTH B
nporieca Ha pabora. UyBCTBUTEIIHO Ce OrpaHMyYaBa 0OJACTTA HA NPUIOKCHUETO UM U NOpajIu
HEBB3MOXKHOCTTA € TAX Ja Ce MpaBsAT MOBEYe OT €IMH Hpope3u. Axo B Oioka TpsiOBa ma ce
HAmpaBsT caMO eIWH MJIM JBa IIpope3a, JICHTOBUTE pE3auyKH IPEBB3XOXKAAT IO
MPOMU3BOAMTEIHOCT ~ BCHYKM  OCTQHAIM  MAlIMHW.  bilaromapeHne  Ha  HHCKarta
CHEeProorIbIaeMOCT M MAJKHs Pa3xol Ha CypOBHHA, NOCTHTHATH 32 CMETKa Ha Majkara
IIMPOYMHA Ha NPOpe3a, Te MPEBB3XOKIAT U AUCKOBUTE PE3aUKH.

ChbBpeMEHHHTE KOHCTPYKLMH JIGHTOBH PE3auKH ca IPeAHa3HAYCHU TJIaBHO 33 PA3aHe
Ha MpPaMOpPHH CKaJIHM OJOKOBE 3a IOJNy4aBaHETO HAa AapXUTEKTYpHHM JAEeTallM C TroysiMa
nebenuHa. Beprukanna sieHToBa pesauka - Mozen "SN - 220" Ha ¢upmara "AJIIIE" - Utanus
(¢ur.5.5a). Ipum Ta3u pe3ayxa JieHTaTa W ABETE IIalOM JexkaT B eHA BepTHUKaiHa paBHUHA. C
eIVHUS KJIOH Ha JIGHTaTa Ce W3BbPIIBA BEPTHKAJIHMS CPA3 HA cKanHus Onok. JIeHToBara
pe3adka IpeJCTaBiIABa 37paBa KOJIOHA 1, B TOpHHUS Kpail Ha KOSTO € 3aKpelieHa KOH30/1aTa 2, Ha
KOSITO ca MOHTHPAHU JIarepute 3 B KOUTO ce BHPTHU BaIBT 4 HA ropHaTa (ombBalnara) Imaiba.
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e, 5.5. JeHToBM pE3AUEH
A - BEpTHEAARA: § - XODHBOHTAEHE .

[ait6ata mma auamersp 2200 mm ¥ € TOKpHUTA C JaMapHHEHUS KOXKYX 5. 3a OCHT'ypsiBaHE Ha
HEOoOXOIMMOTO OITbBAaHE HA JICHTATA W 33 M3IOJN3YBAHETO HA PA3IUYHU II0 JBDKMHA JICHTH
ropHaTa Iaiiba 3aelHO C Baja M JIArepuTe Ce IPEMECTBa IOA NEHCTBHETO HA XUAPABIMYHUS
IMHABP 6. Broparta maiiba e pasmonoxkeHa B JOJHAaTa YacT HA pe3aykara II0J HUBOTO Ha
pencoBus mbT. Tasu 1maiiba ce 3aJBWKBA OT IVIABHMS JBUTaTesl. 3a IPEJOTBpATsSBaHE Ha
M3ILTB3BAHETO HA JICHTATa OT 1aiibure chiure uMat pedopau. CkamHusT OJI0K 7 ce mocTaBst Ha
KOIHMYKaTa §, KOATO, 3aJBMXKBaHA OT XHUIPABIUYHMA LWIMHILD, M3BBPIIBA MOAABATEIHOTO
nemwxenne. Konmdkata ce JIBMKM MO PENCOB IBT 9 yCOpeTHO M HEMOCPEACTBEHO 10
HETO/BIDKHATA IpreMHa Iatdopma 10, yMATO NOBBPXHHUHA € HA HUBOTO HAa I'OPHATa OCHOBA
Ha Koluukara. Mex/y AsfcHaTa CTpaHa Ha KOJMYKATa U IuargopmaTa UMa MaibK MpOLEH 3a
IBIKCHUE Ha jieHTara. CKaqHUAT OJIOK ce MOCTaBs Ha KOJIMYKATa Taka, 4e Cpe3bT Aa Obae Haj
npouena. Ciex cps3BaHETo IO ILsUlaTa IbJDKMHA HAa OJOKAa OTpsA3aHaTa 4acT OCTaBa Ha
HernozBIDkHATa miargopma. 1o TakbB HaYMH ce 00psA3Ba CKaJIeH OJIOK OT €[JHA MM HSKOJIKO
CTpaHH, KaTo ce oopMsl B Iapasenenures win apyra ¢popma. 3a JecHOTO 0OpblaHe Ha OJoka
3a 00ps3BaHETO My OT Pa3IMYHUTE CTPAaHU KbM IOpPHATa 4acT Ha KOJIOHATa MMa IIAPHUPHO
3aKpereHa rpeja, 1o KosATo ce IBIKH enekrporendep. BoxaTta 3a oxnaxnane Ha JIeHTaTa ce
moziaBa oT ycTpoiicTBoro 11.
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OCBEH WM3IBJIHEHUETO HAa OCHOBHHMTE OIEpalud [0 IacupaHe Ha OlokoBeTe ¢
JeHToBara pe3auka "SN - 220" ce Haps3BaT U Ipyrd apXUTEKTypHU AeTailnu. 3a Ta3u Liesl Ha
KOJIMYKAaTa € MOHTHpaHa MOJBIDKHATA oropa 12, KOSTO ce MpeMecTBa C BHHTOB MEXaHU3BM.
MexaHU3MbT MO3BOJSIBA CKAIHUAT OJIOK J1a ce NpeMecTBa HANPEYHO Ha KOJNWYKaTa Ha
HEoOXOIMMOTO Pa3CTOSHUE U MO TAKBB HAUMH ce Peryiaupa JeGeiarHaTa Ha cpsi3aHaTa Iuoya.

C nenroBata pe3auka "SN - 220" moxxe a ce 00paboTBa ckaJieH OJIOK ¢ MaKCHMAITHH
pasmepu 4200 x 2500 x 1800 mm.

@ur.5.6. JleHToBa pe3ayuka 3a BEPTHKAIHO Ps3aHE C XOPU3OHTAIHH IIai0m.
1 — kosoHa; 2 — cynopTH; 3 — maiiba; 4 — JeHTa; 5 — eNeKTPOBUraTell;

XOpH30HTAJIHA JICHTOBA pe3auka - mMozest "263" Ha dwupmara "Kapn Maiiep” -
lepmanus (¢ur.5.56). Ilpu Ta3m pesauxa JieHTara W JBeTe IIAHOM ca Pa3lONOKEHU B €1HA
BEPTUKAJIHA PAaBHHMHA TaKa, Y€ JOJHUAT KJIOH HA JICHTATa U3BBPIIBA XOpHU3OHTaleH cpe3. Ts ce
cecrou ot [1-o0pa3Ha cromaneHna pamka. [To BepTukanHuTe croiiku 1 ce murbsra gepmara 2, Ha
KOATO ca MOHTHpaHHU 3aJBW)KBaliata 3 W ombBamaTa maiida 4. [IpemectBaHeTo Ha epmara
3a€IHO C U3IIBIHUTEIHUS OPraH CTaBa OT JBHTaTels 5, KOWTO CbC CHCTEMa OT BaJl U YCPBSIYHU
IIpeJIaBKU 33/IBIKBA JIBaTa BEPTUKATHHU XOJ0BU BUHTA 6, IO KOUTO CE JIBIKAT MOJOOHU BTYIKH,
3aKpeleHn HEMOABIKHO KbM (epmara. [lomaBaHeTro ce u3BBpIIBA OT CKanHHA OJIOK 7,
npenBmwkBaH oT konuukara 8. C Ta3u pesauka ce 0oOpaboTBaT ckajiHM OJIOKOBE € pa3Mepu
4000x1600x1700 mm cbc ckopocT Ha HofaBane 10 1 m/min.

XapakTepHOTO 3a pa3rileJaHuTe KOHCTPYKLMHU JICHTOBU PE3adKH, € Y€ IOAABAHETO
ce U3BBPILIBA OT CKATHUS OJIOK, KOETO CE CUMTA 32 HEAOCTaThK.

JleHTOoBaTa pe3ayka 3a BEPTUKAIHO DPA3AHE C XOPU3OHTAIHO PA3MOJIOKCHHE Ha
maitbute. JIeHTOBUTE pe3ayuky OT TO3M THI UMAT HalW-roisiMo npunoxenue. [IpuHIumHa cxema
Ha TakaBa pe3ayka e mozen "BS - 2000" na ¢pupmara "Kapn Maiiep" - nokazana Ha ¢ur.5.6.
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KunemaTykaTa Ha Ta3M MalllMHa M103BOJISBA JIa CE MIOJI3BAT M JIBaTa KJIOHA HA JICHTATa 3a psA3aHe,
C TOBA CE MOCTUTa €JHOBPEMEHHO PsA3aHEe Ha JiBa OJI0KAa MJIM OCBHILECTBABAHETO HA JIBA CPsA3a B
€/IMH OJIOK 32 €/IHO I10/IaBaHE Ha JIEHTATa.

XapakTepHa OCODEHOCT Ha TO3M MOJEN JIEHTOBAa pe3auka € Bb3MOXKHOCTTA Ja
U3BBPILIBA HE3HAYUTECIIHM KOJNEOATeNHU IBWKCHHMS Ha KOIMYKaTa CbC CKaJIHUA OJIOK C
amIuTyza 10 38 mm M yecrora Ha konebaHusTa 30 min~'. TakoBa KoneGaTenHO IBMKECHHE B
CbYeTaHue, ¢ pabOTHOTO JIBIKEHUE HA JICHTATa OCHI'YPsiBa MOBHILCHO HAJLSTAHE IPU PA3aHETO
U IOJ]aBAHETO, OJIarofapeHKe Ha KOETO € Bb3MOXKHO PSA3aHETO Ha TBBP/M CKaJIHU G10KOBE.

Hpyra ocoGeHOCT Ha pe3aukaTa € 4ye BBPTEHETO Ha 3aJBIDKBAIlaTa Iuaiba ce
OCBIIECTBABA OT MPABOTOKOB EJIEKTPOJBUIraTeNl C IUIABHO PETyIMpaHE Ha 4YeCToTaTa Ha
BBbPTEHE.

I'TABA 6. JUCKOBU PE3AYKU
6.1.001mu cBeneHuUs 3a AUCKOBUTE PE3ayuKy

O6nact Ha npuiIokeHUe. JIMCKOBUTE Pe3ayKy ca MAIIMHK C €JUH MIJIM HAKOJIKO JMCKa
U ca IpeJIHAa3HAueHHU 3a Psi3aHe Ha CKaJIHU OJIOKOBE 3a NPOU3BOJICTBO HA OOIMIIOBBYHM IJIOUH
WM JPYTH 3aroTOBKY C Haii-pasnuyHa nebenuHa. BIoksT ce paspsassa 1o 1s1aTa My BUCOYMHA
WY HAa YaCTU HAKOJIKO IIbTH MO BUCOYMHATA My. MI3M0I3BaT Ce T1aBHO JMCKOBE C IMaMaHTCHU
CErMEHTH M TO-PSIKO JIMCKOBE C TBBPJIOCILIABHU 3b0U. JlnamMerspbT Ha mucka gocrura 1o 3500
mm.

IIpyHIMIBT HA JeHCTBHE HA NUCKOBUTE PE3aYKH CE ChCTOM B TOBA, Y€ PS3AHETO CE
OCBILECTBABA IIPU BbPTEHETO Ha €JIMH WM HAKOJIKO JIUCKa C ToisMa ckopoct (0T 25 1o 80 m/s).
ToBa € IIaBHOTO JBI)KEHHE, a OJaBaHETO CE U3BBPIIBA OT CKaJIHHs OJIOK WX OT JUCKoBeTe. B
3aBHCUMOCT OT TOBa, KOH W3BBPIIBA IIOJABATEIHOTO ABIDKCHHUE, BCHYKH HMCKOBH PE3ayku
HE3aBHCHUMO OT KOHCTPYKTHBHUTE OCOOCHOCTH C€ pa3ielaT Ha JBe TIpynHu, paborenm
CBOTBETHO I10 JIBe IPUHIMIHK cxeMu. IIpu mepBata cxema (ur.6.1a,8,r,e,,3) OJABAHETO Ce
M3BBPIIBA OT CKAJIHMA OJIOK, IPEMECTBAH 4pe3 KOoJIMYKara (Macarta), a JUCKBT Ce BBPTH, 0e3
BaJIBT MY Jla ce MpeMecTBa cnpamo Oioka. [Ipu Bropara cxema (¢ur.6.16,1) 610KBT M MacaTa
Ca HEeMOJBIDKHY, a Ce II0AABAT BAIBT U 3aKPEICHIST KbM HErO JIHCK.

ITogaBaHeTO NP AWCKOBUTE PE3auKH CE OCBHIIECTBSIBA C PaA3INYHU MEXaHH3MH:
BHHTOBO IOJaBaHe, 4pe3 XHUIPABIMYHM IMIMHIPH, C BBXKE, BEPTUKANHA MpEAaBKa, 3bOHO
KOJIETIO C pelika 1 KOMOMHAIMK OT TSX. B 3aBUCHMOCT OT pa3NoioKeHHETO Ha JUCKa CIPSIMO
CKaJTHUS OJIOK, OPOST Ha IMCKOBETE M TSXHOTO B3aMMHO PA3IIONI0KEHHE ca BB3MOXKHHU CIICIHUTE
KHHEMAaTHYHH CXEMH Ha PsI3aHe C TUCKOBH PE3auKH.

Hacpemno pszane (¢ur.6.1a.6.B.e). [Ipn Te3m KWHEMaTHYHH CXEMH IOCOKAaTa Ha
psi3aHe Ha AUCKa € IPOTHBONOJIOXKHA Ha MOCOKaTa Ha rmojxaBaHe. CKaIHUAT OJNIOK MOXe 1a Obae
HaJ BaJa Ha JMCKa, MOJI HEro HIM MEX/y ABa Baja.

IonsTHO ps3aHe (¢ur.6.1r.x) e ToBa, IPU KOSTO MOCOKAaTa HAa BHPTCHE Ha JHCKA
CBHBIIAJIA C IOCOKATA Ha MOJaBaHe.

KoMOUHHMpaHO € ps3aHeTO, KOraTo eIMHMST IUCK PEKe IONBTHO, a IPYruaiT -
HacpelHo. TakaBa cxeMa MOXXE J]a C€ OCBIIECTBH, aKO C& CMEHH IOCOKaTa Ha BbPTCHE Ha SIUH
OT McKoBeTe Ha ¢ur.6.le.

MaxayioBUIHO psA3aHe (¢ur.6.1x) ce ochliecTBsBa NPH LHUKINYHO MAaxXaJOBHUIHO
IBIDKEHUE Ha AucKa. Ta3u cxema ce M3I0M3Ba PSIKO.

MsuoroauckoBoro _ psizane  (¢ur.6.1ex,3) OuBa MHOMBTHO, HACPEIIHO WM
KoMOuHHpaHo. Peanusupa ce ¢ enun Bai (¢ur.6.1x), ¢ aa ycropeanu Bana (¢ur.6.1e) wmm ¢
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®ur. OCHOBHM KHHEMAaTHYHHU CXEMH Ha JVCKOBUTEC PE3avuKHU.

JIBa MepIeHIUKY/sIpHA Baja (¢ur.6.13). IIpun MHOroIMcKOBOTO psizaHe OOMKHOBEHO MOIAaBAHETO
Ce U3BBPILBA YPe3 CKATHUS OJIOK.

Knacubpukanusa. B mpaxktikara JUCKOBHTE Pe3auyky ce paszelaT cropeln Opos Ha
JIMCKOBETE Ha JIBE IPYIH: €AHOIUCKOBY ¥ MHOT'OJIUCKOBH.
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EnnonuckoBuTe pe3aukd ce M3MON3BAaT IJIABHO 3a IacHMpaHe Ha OJOKoBe M 3a
pa3ps3BaHETO MM Ha 3aroToBKM C roysMa paebGenuHa. [Ipu TAX ce H3MON3BAaT JUCKOBE C
muameTrsp 1000-3500 mm.

MHOroIMCKOBUTE pe3auKy ca NpeAHa3HAYCHH ITIaBHO 32 pa3psA3BaHe Ha OJIOKOBETE HA
TBHHKH I7104H. JInaMeTspbT Ha quckosete € oT 400 1o 1600 mm.

INpemumcTBaTa Ha JUCKOBUTE PE3ayKH B CPABHEHME C TaTEPHUTE Ca CICAHHUTE: MPOCTa
KOHCTPYKIIUS; TOCTOSIHHA U BUCOKa CKOPOCT Ha psi3aHe; IMaMaHTEHUTE 3bpHA CE OroJIBaT CaMo
OT eJHaTa CTpaHa, [OKAaTO IIPU TaTepUTe-ABYCTPaHHO. lIMaT HAKONKO IBTH HO-BHCOKA
MIPOM3BOJUTEIHOCT U I10-MaJIKa METAJIONOIBIIAEMOCT U Ca MO-CBTHHH.

HenocraTbimTe Ha AMCKOBUTE PE3aukH Ca CIICJIHUTE: OTPAHMYEHH BB3MOXHOCTH 3a
paspsi3BaHe Ha OJIOKOBE C TOJIEMH pa3MEpH; TOJNEMMST JUCK OOMKHOBEHO MMa 3HAYUTEIHO
aKcHalHO OHMEHe, KOETO HEHYXHO paslIUpsiBa IIPOPE3UTE; EHEPronorIbIaeMOCTTa IpH
PsI3aHETO C JIMCKOBA pe3auka € MO-BHCOKA U T.H.

6.2. EJHOJIMUCKOBU PE3AUKI

EnnoguckoBuTe pe3aukd ca MpEeAHA3HAUYEHU IJIABHO 3a MACUpPaHETO Ha
ONIOKOBE WJIM 3a pa3ps3BaHETO UM Ha 3aroTOBKM C TolsiMa jAebenma W JIpYyrd
APXUTEKTYPHU JIETalllId, OT MEKU U CPEIHO TBBPIU CKAIHHU MaTepuaiu. Ps3aHero Ha
CKaJTHUTE OJIOKOBE C JUCKOBE C TOJCMH TUAMETPH € CPaBHHUTEIHO Obp3a W JecHa
TEXHOJIOTUYHA OIepanus, o0aye WMa HSIKOM CHINECTBCHH HEIOCTATHIM. [ OmeMusT
JIICK JTOpH Ja € U3pabOTeH BUCOKOKAYECTBCHO NMMa aKCHAITHO OMEHE, KOSTO MOHSIKOTa
pasmmpsiea popesa 10 30 mm. OcBeH ToBa Opajy Mo-rosiMara nedeiiHa Ha JUCKa
C€ U3II0/I3BAT HNO-IIMPOKU JUAMAHTEHU CErMEHTH, BCIEACTBUE OT KOETO CE yBEIU4aBa
OTHOCUTEJIHUAT  pa3XxoJ  Ha  JAWaMaHT  3a  CpsI3BaHETO  Ha  €IUHHULA
MOBBbPXHOCT. YBEIMUYaBa C€ CBIIO M Pa3XOAUTE Ha cypoBuHa W eHeprus. [lopaau
TPYAHOTO IPOU3BOACTBO Ha CPABHUTEIHO THhHKHU U C T'OJISIM JUAMETHP AUCKOBE, KOUTO
Jla TIOHACAT yCUJIUSITA NPU psA3aHe, TE3U MHCTPYMEHTH Ca W3KIIOUUTENHO CKbIU. [1o
TE3d MOPUYMHU €JHOAUCKOBUTE pe3adyKd C TOJIM JHaMEThbp Ha JUCKa HMaTr
CPaBHUTEIHO OI'PaHUYECHO IIPUIIOKEHHUE.

3a eIHOAUCKOBUTE pE3auyKH, OCBEH IBETE [BIKCHUA: DPSI3aHETO W3BBPIIBAHO OT
BBPTCHETO HA [JHUCKa W TMOJABaHETO - OT JUCKA WIM CKaJHUS OJOK € XapakTepHO W
CIIOMAaraTesIHO IBMJKCHHE, KOSTO € HEeOoOXOIMMO 3a OTPS3BAaHETO Ha 3aroTOBKA C pa3iM4Ha
nebenuna. CroMaraTeHOTO JIBHKCHHE IOJOOHO Ha IOJABATENIHOTO B €IHHM KOHCTPYKLHUHM Ce
OCBIIECTBSIBA OT JAWCKA, a B IPYI'H - OT CKATHHS OJIOK.

EnHOomuckoBUTE pe3aukd WMaT TOJMSIMO, KOHCTPYKTHBHO pasHooOpasue H ce
KiIacuuImpaT TJIAaBHO IO HAayWHA HA 3aKpenBaHe Ha JCKAa M Baja KbM OCHOBHATa
KOHCTPYKILIMS Ha: MAaCUBHU; KOJIOHHH; MOCTOBU; IIOPTAJIHU U C IOJBIKHA paMa.

6.2.1. MACBHA EJTHO/IUCKOBA PE3AUKA

To3u BUI MallMHU ca CPaBHUTEIIHO MAJIKO PA3MpPOCTPAHEHH U CE M3IOJI3BAT TJIaBHO 32
psi3aHe Ha OJIOKOBE C MAJIKH pa3MEepH WM 3a psA3aHEe Ha HECTAHIAPTHU U OTIaJbYHU OJIOKOBE 3a
MIPOU3BOACTBOTO Ha OONUIOBBYHH 104M. ChopBkeHH auck ¢ auamersp oT 800 no 1000 mm.
TakuBa MamMHH ce W3MON3BaT y HAaC M C€ CMATAaT 3a MHOro e(QeKTHBHH, Thil KaTto ce
OIIOJI30TBOPSIBAT MAJIKUTE HECTaHIAPTHU OJIOKOBE.
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&ur 5.2 Odm BEE HE SARDERCEOBS MACHHES PEISSEA

OO0mr By Ha MacuBHA JcKoBa pe3adka moxen “LT-1000” e moka3ana Ha ¢wur.6.2.
KoHcTpykumsita 1 € MHOrO KOMIIAKTHa M MAacCHBHA, OTKBAETO HIBA U HAaMMEHOBAHHMETO M.
MarmHara ce CbCTOM OT CIEAHMTE OCHOBHH YaCTU: KOPITYC, IOJBIDKHA Maca, IHUCK CbC
3a/IBUKBAILl MEXaHU3bM, MACIICHA CTAHLMS, KOMaHIHO Ta0JIO MOIEMHO YCTPOUCTBO.

Kopmycsr 11 e MacuBHa 4YyryHeHa KOHCTPYKLHUS, KbM KOSITO Ca MOHTHPAaHH
OCTaHaJIUTE 4acTH Ha pe3aykara. [ToxBikHaTa Maca 4 € NPaBOBI'bIHA CTOMAHEHA IUIOYA, KbM
KOATO Ca MOHTHPAaHHM HampedHara ruioda 2 u pbkara 10. CkanHusT OJIOK ce 3aKkpenBa KbM
Macara, KaTo 3a OIopa My CIIy)KM HalpeyHara IUioda 2, a ¢ IjlaBata 9, MIapHUPHO CBBP3aHa C
pbkara 10, ce mpUTHCKAa KbM HaJUTB)KHATA IUIOYa 3, KOATO € HEMOABMKHA. Pbkara 3aemHO C
IJ1aBaTa ce IPeMecTBaT B paBHUHATA HA MacaTta MoJ| JeHCTBUETO Ha XHUAPABINYCH HMIHHIBD. 3a
3axBalllaHe Ha HENPaBWIHU 10 (opMa CKaJIHM KbCOBE Ha IJaBaTa ca MOHTHPAaHH 3bOuTE 8,
KOUTO C€ 3aIBUKBAT CBIIO IO XWApaBiIM4eH HauuH. [TonBmkHATa Maca 3a€HO CbC CKAaJIHUA
0JI0K M3BBPILIBAT Bb3BPATHO-NIOCTHIIATEIIHO ABIKEHHE 110 ICHCTBUETO HA MOHTHPAH IOJ Hes
XMZApaBIMYEH IWINHIABD C IBOWHO xelicrBue. Ilpu ToBa IBM)KCHME MacaTa ce ILTb3ra IO
napasesnure 1 Ha Kopiryca.



94

Sur. B.3. Yorpofloreo Sa NCESHPEHS HA CHANHEA CAOK

PexxemusT ouck 5 € 1MOMECTeH B 3alMTHUSA KOXyX 7, a Bojara ce IojaBa OT
Mapkyuya 6.

I'maBHOTO IBIKEHHUE ce M3BBPIIBA OT JMCKA, a TMOAABAHETO - OT IOJBM)KHATA Maca
3a€/IHO CbC CKallHUs OJIOK, KOMTO ce ILTb3ra IO HaJurkkHaTa Iuoda 3. HamrexHata ruioua e
yCIOpeHa Ha PEeXELMs JUCK U € PasIoNIOKeHa Ha M3BECTHO, PEryIUpPYeMO, Pa3CTOSHUE OT
Hes, KOeTO omnpezens JieOenuHara Ha cpsi3aHarta Iuioda. Perymupa ce M pa3cTOSHHETO MEXIY
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JMCKa W HalpeyHaTa Iuloda 2, KOETO MO3BOJsABA Jia CE 3aXBallaT PasiM4YHU 110 JbJDKMHA
OmnokoBe. Pe3aukara ce ynpaBisiBa OT KOMaHIHOTO Tabuo 13, Ha KOETO ca MOHTHPAHHU CIIEIAHHUTE
JocToBe: A - 3a IyCKaHe U CIMpaHe Ha Macara; B - 3a peBepcupaHe Ha ABM)KEHHMETO Ha MacaTa,
C - 3a perynipaHe Ha CKOPOCTTa Ha JABIDKEHHE Ha Macara. /IbIKMHAaTa Ha XOJa Ha Macara ce
peryaupa c KkpaiiHuTe u3KiIroYBaresnu 12.

Ipu paboTHMS XOX Ha MOABIXKHATA Maca | JMCKBT Cpsi3Ba OT CKaJIHMSA OJIOK ILUIOYa,
KOATO IO BepTUKaleH yneil (¢ur.6.3), majga Ha CrenHaleH TECeH BEPIIKEH TPaHCIOPTHOp 2,
KOMTO 5 pa3TOBapBa Ha Kpas Ha MalIMHATA.

MacusHara pezauka "LT 1000" e cbopbikeHa CbC CHELMATHO IOAEMHO YCTPOHCTBO
3a [OB/IUTaHE Ha CKalIHMA OIOK Ha macara. ChCTOM ce OT BBPTSIIATA CE BEPTHKAIHA omopa 8
JlarepyBaHu B jarepure 5 U HakioHeHara rpepa 11. I'pemata 11 e 3axBaHaTa IIApHUPHO KBbM
oropara M ce 3ajeicTa upe3 yxoro 10 Ha Oyranoro 9 oT QBOHHO AeHCTBAIMS IWIMHIBD 4.
3axBalamoTo ycrpoiictBo 12 3a ckamHuMs Onok e rpaidepeH THN. YIpaBIE€HUETO Ha
XUAPaBIMYHUS LWIHMHIBD 4 ce U3BBPILIBA OT phUKaTa 6.

6.2.2. KonoHHN €JHOANCKOBH PE3a4yKU

Te3n MalIMHKU ce XapakTepU3MpaT C TOBA, Y€ BAIBT, 3aJ(BIKBAL JAUCKA € OKaueH
KOH30JIHO KbM HOCEII[aTa KOHCTPYKIMS Ha MalllMHAaTa, KOATO OOMKHOBEHO € MAacCHBHA YyT'yHEHa
KOJIOHA, OTKBJICTO HOCAT U HauMeHoBaHueTo cu. Ha ¢ur.6.4 e nokasan oOw1 Bu Ha KOJIOHHATA
enHomMcKoBa pesauka "187" (“Kapn Maiiep” I'epmanus), kosTo ce ekcruioatupa y Hac. [pen-
HAa3HAuUCHAa € 3a PA3AHETO HA CKAIHM OJIOKOBE C MajKa BHMCOYMHA, IOPaAM TOBA Y€ TE3H
KOHCTPYKIIMM HE ca MHOTrO CTa0MJIHM M HE MOraT Jia IIOHACAT TojeMu HaroBapBaHus. Tasu
pe3auka e npeaHa3HauyeHa 3a paboTa ¢ OOMKHOBEH aOpa3sWBEH IMCK ¢ auaMersp Ao 1250 mm
WM ¢ TuaMaHTeH - 10 1400 mm. Ha BeprukanHaTa konoHa 1 e MOHTUpaH cynopTta 9, KoiTo Ho-
CH M3IBJIHUTENHHMSA OpraH. 3aJBW)KBAHETO HAa JMCKa 2 cTaBa OT JBHUrarens 8, KOHTO upes
KJIMHOPEMbYHA MPEeaBKa 3a/IBUKBA BAIBT Ha KOITO € Crio0eH.

IlpemecTBaHETO Ha CymopTa pecl. HAa pPEXEIMs JHUCK BbB BEPTHUKAIHO Ha
HalpaBJIeHHE, CTaBa OT CICLHAICH JBUTAaTe]l KOHTO upe3 4YepBSYCH PEIyKTOp 3aIBHKBA
XOIOBHS BUHT 12, CBBbp3aH upe3 ChOTBETHA BTYIKa CbC cymnopTta. CymopThT ce ILTb3ra Io
BEPTUKAJIHUTE HampapisBaly 11 oT KomoHaTta. MakCUMaaHOTO BEPTHKAJIHO IPEMECTBAHE Ha
cynopta € 1300 mm. XOpH30HTaTHOTO NPEMECTBAHE Ha JWCKA CE€ H3BBPIIBA PBUYHO UYPE3
pbukara 9, KosATO upe3 3b0HO KOJIENO M3MeCTBa pelkara 6, HaJIIBO MIIM HAJUICHO, C KOETO ce
omnpesens IHPOYNHATA HA CPA3BAHHMSA MacuB. MaKCUMaJIHOTO XOPU30HTAIHO IPEMECTBAHE Ha
nmucka € 1000 mm.

JnckbT 2 ce 3akperst KbM BaJia upe3 JBa (uiaHela U raiika, a ropHaTa My II0JOBHHA €
3aKpuTa B Koxxyxa 4. BogaTa ce mozasa ot JiBeTe CTpaHH Ha JICKA Ype3 BOJIONPOBOJHATA TpbOa
5.

Cxannusar 6ok 16 ce mocraBst Ha KOJIMYKaTa 15, KOSTO ce IBHXKU 10 PEICOBHS BT
13, 3amBwkBana or Oyranoro 14 Ha XuApaBIWMYeH IWIMHIEP. Upe3 TO3W IIMHIBD ce
OCBILECTBABA M MOJABATEIHOTO IBWKEHHE M CEe OCUrypsiBa OE3CTEIEHHO peryiupaHe Ha
TI0/IaBaHETO OT HAKOJIKO CaHTHMeTpa 10 12 m/min. ToBapoHOCMMOCTTa Ha KoiaMykarta e 15 t.

INo-ychBBbplIeHCTBYBaHA KOHCTPYKIMS Ha KOJIOHHA JUCKOBA pe3auka € MOoKa3aHa Ha
¢wur.6.5. Ha BepTukannara konoHa 10 e MoHTHpaH cynopTsT 11, KbM KOHTO € 3aKpeneH AUCKBT
12. CynopTsT ce npemMecTBa
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	Ïðèíöèï íà äåéñòâèå. Ãàòåðèòå ñå õàðàêòåðèçèðàò ñ íîñåùà êîíñòðóêöèÿ 1 (ôèã. 4.1.) è ïîäâèæíà ïðàâîúãúëíà ðàìà 2, â êîÿòî ñå ìîíòèðàò êîìïëåêò íîæîâå, îïúíàòè ïî äúëæèíàòà èì ñ îïðåäåëåíà ñèëà. Ðÿçàíåòî ñå èçâúðøâà îò öèêëè÷íîòî äâèæåíèå íà íîæîâåòå ïî í



