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BBEJIEHUE

JloObI4a TOJIE3HBIX HMCKOIIAEMBIX OCYIIECTBIISETCS HAa TOPHBIX
NPEANPUIATUSAX PA3IMUYHON MOIIMHOCTA C Pa3sHOOOPa3HBIMU TOPHO-
T€OJIOTHYECKUMHU YCITOBUAMHU. JTO 00YCIOBIMBAET OOJBIIOE KOJIUYE-
CTBO M pa3sHOOOpa3ue THIOB M MOJIeNiell TOPHBIX MAIllMiH OTEYECTBEH-
HOTO M 3apyO0eXKHOTO MPOU3BOACTBA, MPUMEHSIEMBIX Ha TOPHBIX MPE/I-
IPUSTUSAX.

OT CTOMKOCTH TOPHOTO MHCTPYMEHTA, 3aBUCUT MPOU3BOIUTEIIb-
HOCTh TOPHOJIOOBIBAIOIIUX M TMPOXOAYECKUX KOoMOalHOB, cedecTou-
MOCTb MPOAYKIUU. AKTYyaldbHOCTh MPOOJIEMbl CTOUKOCTH TOPHOT'O MH-
CTPYMEHTA BO3PAaCcTaeT BMECTE CO CTPEMJICHUEM YBEIUYUTh CKOPOCTHU
pe3aHus U nojgayd koMOaiHOB. [103TOMY MpaBUIBHBIN BHIOOP TOPHO-
ro MHCTPYMEHTA U y3JIa €ro KperyieH!us Ha pabo4ux opraHax MpoxXo/I-
YECKUX M OYMCTHBIX KOMOaiHaX IMO3BOJIACT YBEIUYHUTH MX IPOHM3BO-
JTUTEIBLHOCTD, SHEPTrOBOOPYKEHHOCTh M CKOPOCTH MPOBEICHHS TTOT0-
TOBUTEIBHBIX BBIPAOOTOK. Takke oOecreunBaeTCsi CHIKEHHE pacxo/ia
TOPHOTO HMHCTPYMEHTA TIPH pPa3pylICHUH aO0pa3suBHBIX M KPEMKHUX
BKJIFOUCHHUH, COKpAIlICHHEe BPEMEHHM Ha €r0 3aMEHY. DTO NMPHUBOIUT K
pacuIMpeHuto 00JIaCTH X MPUMEHEHHS Ha TulacTax CI0KHOTO CTPOe-
HUS, COJIEPXKAIUX KPETKHUE MPOCIONKH W KPYIHBIC BKIIOUCHHUS, ITy-
TEM pealln3alliy MPUHITUIIA Pa3pPYIISHUS YT U KPEIKUX TOPHBIX IT0-
PO KPYIHBIM CKOJIOM C YJIYYIIIEHHEM COPTHOCTH MPOIYKTOB pa3py-
IIICHUS ¥ CHIDKCHHEM 3allbIJICHHOCTH BO3/IyXa B BEIpAOOTKE.

CoBpeMEHHBIM TOPHBIM HHXEHEP JOJKEH MPAaBHIIBHO OIICHUBATh
BIIMSIHHUE TIOKa3aTeNiel CTOMKOCTH Ha BCEX ATallax >KM3HEHHOTO IHKJIa
TOPHOTO paboYero MHCTPYMEHTAa, BKIIIOYAS: MPOSKTHPOBAHHE, H3TO-
TOBJICHUE, TPUEMO-CAATOYHBIE UCTIBITAHUS, SKCIUTyaTallusl ¥ PEMOHT.

HEJIb PABOTDI

[{enbro BBIMOTHEHUST PaOOTHI — MIPUOOPETEHNE CTYJICHTAaMHU 3Ha-
HUW 1 HABBIKOB IO BBIOOPY THUIMA PaO0OYEro MHCTPYMEHTA ISl padoumnX
OPTraHOB BBIEMOYHBIX U MPOXOJYECKUX TOPHBIX MAIIWH C IIAPOKUM
CIIEKTPOM YCJIOBHUM IKCILTyaTalUU.
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1. HABHAYEHUE PABOYUX UHCTPYMEHTOB
N TPEBOBAHUSA K HUM

PaGounii HHCTPYMEHT HEIOCPEICTBEHHO BBINOJIHAET TY padoTy,
JJ1s1 KOTOPOM CO3/1aHa FOpHasi MalllMHA M €€ UCIOJIHUTEJIbHBINA OpraH —
pa3pyIiaeT yrojib Wil TOPHYIO IOPOAY.

Ot paboyero MHCTPYMEHTa B 3HAYUTEJIbHON CTEICHU 3aBHUCHUT
MIPOU3BOAUTEILHOCT TOPHBIX MAIlIMH U TPyAa padodnX, M3HOC U JOJI-
TOBEYHOCTh MAIIIMH, PacX0/] SHEPIruH, Ka4eCTBO U ce0ECTOMMOCTh J10-
ObIBaEMOM MPOTYKIIUH.

KonTponb u HabOmr0AeHNE 3a COCTOSHUEM pabOYuX WHCTPYMEH-
TOB BO BpeMs pabOThI, Kak MpaBuiio, 3aTpyAHUTENbHBL. [loaTOMy pa-
O0oure WHCTPYMEHTHI TOPHBIX MAIlUH JOJDKHBI YAOBJIETBOPATH Clie-
JTYIOIIUM TPEOOBAHUSM:

- 3(p(hexTUBHO pa3pylIiaTh yrojib ¥ TOPHYIO MOPOJY C HAUMEHb-
IIIMMH 3aTpaTaMu SHEPTHH;

- 001a1aTh TOCTaTOYHOM MTPOYHOCTHIO M H3HOCOCTOMKOCTBIO;

- o0ecneunBaTh BBICOKYIO COPTHOCTH JOOBIBAEMOIO IMOJE3HOTO
yucKomnaeMoro (yrisi) ¥ MUHUMAJIbHOE TIbLIE0Opa30BaHMUE;

- IMETh (PopMy, pa3sMepsl ¥ T€OMETPUIECCKHE TTapaMeTphl, COOT-
BETCTBYIOIIME CBOMCTBAM pa3pylIaeMbIX MOPOJ, KOHCTPYKIIMH HC-
MOJTHUTEJILHOTO OpraHa U KHHEMATHUKE ero paboThl;

- UMETh MPOCTOE U HAJIE)KHOE 3aKPEIUICHUE HA UCIIOJHUTEIBbHOM
opraHe, UCKJIIOYaroIiee nmorepu paboyero MHCTPyYMEHTa U 0OecIeyun-
BaroIee ObICTPYIO 3aMEHY €ro IIPU U3HOCE;

- OBITh TEXHOJOTUYHBIMHU B U3rOTOBJICHUU M BOCCTAHOBJICHUH;

- UMETh HEBBICOKYIO CTOMMOCTb U3TrOTOBJICHHUS M DKCILTyaTallUH.

2. YCJIOBUA U OBJACTD IPUMEHEHUA 'OPHOTI'O
PABOYEI'O UHCTPYMEHTA

3ajayaM MOBBINICHUSI KAYECTBA M YBEJIWYECHUS PECYpCa BBIYC-
KaeMOro TOPHOTO padouyero MHCTPYMEHTa HEOOXOAUMO YIIENSATh OCO-
0oe¢ BHHMMaHUE. B CBsI3M ¢ 3TUM Ha NPEANPUITUSIX-U3TOTOBUTEIIAX
pa3zpaboTaHa U ACHCTBYET CUCTEMa KOHTPOJIA KauecTBa BbITyCKaeMOM
IPOAYKIUH HAa BCEX CTAAMAX TEXHOJOTHUYECKOTO Ipolecca — OT MpHU-



€MKH MaTepuajioB JO CAa4d TOTOBOW MPOMYKIMU Ha CKJIaJl MOTpeOU-
TEJIA.

Jlnst obecnieyeHnsi BXOJHOTO KOHTPOJISI KauecTBa BCEX MOCTYTa-
IOIIMX MaTEpHUAIOB, a TAKXKE JJIsI KOHTPOJIA KauyeCTBa U3ACIUNA B XOJI€
TEXHOJIOTUYECKOI0 MPOIEccCa UMEIOTCS JTabopaTopuu ISl ompeese-
HUSI XUMCOCTaBa U CTPYKTYPhl METAJIOB. DTO MO3BOJISIET HE JOIYC-
KaTh K IPUMEHEHHIO B MPOU3BOJCTBE MAaTEPUAIBI C OTKJIOHECHUSIMU T10
Ka4eCTBY.

Bech ropHbIii MHCTPYMEHT MPOXOJUT 00s3aTEIbHYIO cepTU(]U-
Kaluio Ha 0€30MacHOCTh B COOTBETCTBUM C «IlepeuHeM TeXHUUECKUX
YCTPOWCTB, MPUMEHSIEMBIX Ha OMACHBIX MPOU3BOJACTBEHHBIX 00BEKTAX
U TOJJIekKAIIUX 00s3aTeIbHON CcepTUUKALMNY, YTBEPKICHHBIM
«PocrexHagzopomy».

Kpurepusimu npu BbIOOpE MHCTPYMEHTA CITyKaT KaK MEXaHUYe-
CKHME CBOMCTBAa TOPHBIX MOpoA U yrias (KodhUIMEHT KpemocTH Mo
mkane npod. M. M. IIporoabsikoHOBa-CTapIIero, CONPOTHUBIAEMOCTb
VIIIsl pe3aHuio, nokasarenb abpasuBHocty no JI. U. bapony u A. B.
Ky3HeloBy), Tak U TEXHUYECKHE XapaKTEPUCTUKU MPUMEHSIEMBIX
TOPHBIX MAIIVH.

[lenecooOpa3HO MPOU3BOIUTH BBIOOP COOTBETCTBYIOLIETO HH-
cTpyMmeHTa (Tadi. 2.1) mo pekoMeHIausiM CHenuaIuCTOB «I OpHBIN
UHCTPYMEHT.

Pesen — pabouuii MHCTPYMEHT OYUCTHBIX U MPOXOAYECKUX KOM-
0aitHOB, COCTOAIIMA M3 CTAJBLHOTO KOPIIyCa U 3aKPEIVICHHOW B HEM
apMUPYIOIIEeH BCTaBKH (TBEPAOCIIIIABHOTO U3CIIHS).

TaHreHunaabHbIN pe3el] — pe3el], KOPIyC KOTOPOro YCTAHOBIIECH
HAKJIOHHO K TOBEPXHOCTH pe3aHusd. Peserr B mpoiiecce paboOThl Mmo-
JIBH>KEH OTHOCUTEIBHO MPOAOJIBHOM OCH Kopmyca (IIPOJ0JIbHON OCH
NEPKABKH).

['opHBIi WHCTPYMEHT MOBBIIIEHHOW CTOMKOCTH — MOBOPOTHBIE
cTtynenuareie pe3ubl «3aBox ['mapomamn» PI'401-12, PI'401-12C,
PI'501-16, PI'501-16C (puc. 2.1). Ananoramu pe3noB tuna PI" «3aBoa
['mapomar» Mo KOHCTPYKTHBHBIM OCOOEHHOCTSIM SIBJISIFOTCS PE3IIbI
tuna PI' «Ilurma-Kennameran», pesinpl tuma RG ¢upmber «Pywm-
CepBuc», pesupl Ttuna PII «l'opHBII HHCTPYMEHT», PE3LBI
«BEJITEXHOJIOT'UA u M» [1].

Pe3upl npenHa3sHadeHsbl U OCHAICHUSI UCIOJIHUTEIIbHBIX Opra-
HOB MPOXOJYECKUX U OYUCTHBIX KOMOAITHOB.



Tabomnura 2.1
PexoMenmauu crieruanucToB «I OpHBINH HHCTPYMEHT
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[Ipy paspylieHUH TOPHBIX TOPOJ C NPEAEIOM MPOUYHOCTH
Ha OJHOOCHOE€ CXKaTHe O, < 50 MIla m mokasaTteireM aOpa3MBHOCTH
a< 10-18 Mr pabourmMu oOpraHamMu MOPOXOJYECKUX KOMOANWHOB
ITTIKC, crorikocth pe3noB PI'401 B 6—8 pa3 mpeBbIIAET CTOMKOCTh
PKCI.

[Ipu pa3pyiieHur TOPHBIX MOPOJI C IPEJAEIOM MPOYHOCTH HA OJI-
HOOCHOE CKaTHE G, < 70 MIla u mokazarenem aOpa3uBHOCTH a < 12—
18 Mr paGoummu opraHamu Mnpoxomueckux komoOaitHoB 4III1-2M,
ITTIKC u ounctabix koMbaitnoB K500, cToiikocTs pe3tioB PI'501 B 6—
8 pa3 npesbimaet cToukocth PKC2.

IIpeumymecrtBa pe3uos tuna Pl

- BBICOKAsi MEXaHUYeCKas MPOYHOCTh JIEP’KABKHU pe3lia 3a CUeT
MPUMEHEHHUS BBICOKOMPOUHBIX CTajed C Mocleayrolieid TepMooodpa-
OOTKOM M HaJIE)KHOE 3aKpEIUICHUE TBEPAOTO CIUlaBa B JIEP)KABKE Me-
TOJOM MNaNKH;

- HU3Kasl BEPOSITHOCTh 3aKJIMHUBAHUS pe3lla B KyJlake, 4To odec-
NEYMBAET €ro CaMO3aTaulBaHUE W CHIIKAET JMHAMUKY PabOThI KOM-
OaiiHa;

- TIOBBIIICHHBIM CPOK CIYKOBI 3a CUET yBEJIWYEHHS JUaAMETpa
BBICTYIAIONIEH YaCTH pe3lla U MEPEHOCA €ro ONOPhl Ha KOJBILEBYIO
4acTh B CpPEJAHEN YaCTU pe3la;

- CHIDKEHHUE YJCJBHOTO pacxoja pe3loB B 6—8 pa3 Mo cpaBHe-
Huto ¢ cepuriabiMu PKC1, PKC2 u P34.80;

- MIOBBILIEHKE MPOU3BOIUTEILHOCTH KoMOaitHa Ha 10—15 %.

XoTs 1a00paTopHbIC U CTEHIOBBIC UCIBITAHUS MOKa3ajdu HECO-
MHEHHBIE TPEUMYILIECTBA TAKUX PE3LOB MO CPABHEHHIO C pe3laMu
PKC, 6osiee mpeacraBuTeNIbHBIC PE3yIbTaThl OBLIM TMOJYYEHBI MPU
CPaBHUTEJBHBIX MIPOMBIILICHHBIX UCTIBITAHUAX (Ta0m. 2.2) [2].

Pagnanenabie pesnpl kpynHoro ckoina PO100* «3aBox I'mapo-
mam» u PO80, PO80.25, T100 «llurma-Kennameranm» (puc. 2.2)
MpeHa3HAYEHBI JJIs1 OCHAILCHUS ITHEKOB OYMCTHBIX KOMOAITHOB.

IIpenmyniecTBa pe3noB KpynHoro ckoJsia PO100:

- o0ecrneuynBaroT TMOBBIIICHHE COPTOBOTO COCTaBa YT (BBIXOJ
KPYIHBIX (hpakiuii);

- BBICOKAsi IPOYHOCTh M HAJIEKHOCTb;

- BO3MOXKHOCTh OOpPaOOTKHM YTOJIbHBIX IIJIACTOB C MPUCEUKOMN
TOPHBIX TIOPOJI C MPEAE]IOM TMPOYHOCTA HA OJHOOCHOE CKaTue
e < 35 MIla u mokazareneM abpa3MBHOCTH a < 18 MT.




Tabmuna 2.2
Pe3ynbpTaTel CpaBHUTENIBHBIX UCIIBITAHUN
Hapa-
0OTKa
CBolicTBa pPE3IOoB
Tum BMEILAOIINX Tum pesua HA OT-
Mecto npoBeneHus coMBaii- nopog s
UCIIBITAHUN Ha N /HI,T
G 6 3 3 @
MIla | @ MT | 0asoBbiii HOBBII Hos.
[ITaxTa 65- % 0.47
«ABaiicKas ITTIKC 75 H.n.* | PKC-111 | PI'401-12 3.7
[ITaxTa «KpacHo- 0.43
ApMEHCKaL = A2 | 60 | 12 | PKC-2 | Pr-501 1,7
3amagHas» Nel
25- 11.7
Pynuuk «MHTEpHA- Jlo 1.24
LHOHAIBHBIH M2 o0 1132 | pre2 | prac | 266
HITO «AxyTtammasy ’ ’
1.23
Llaxra uu. armam | 20 | Ao pren |oprigge | =
A. ®@. 3acgaabko 90 16,3 2,63
- PI'501-16 0.16
[laxTa armam | 40 | g | Pre2 —
«HOOwuneitnas 100 PI'501-16C 1,5
0 0.7
IaxTa um. 4T1I1-2M A 18,3 | PKC-2 PI'2-18C
E. T. AGakymoBa 80 0,86

*H.n. — HEeT JaHHBIX.

Panunanbubie pesipl «I'opHBI HHCTpYMEHT» (puc. 2.3) npeaHa-
3HAQYEHBI JIJI1 OCHAIICHUS OYMCTHBIX M MPOXOJAYECKUX KOMOaWHOB
(MK67M, PKVY-10, 2I'T1168b, K-10, 411112, KCII-32).

TanrenunansHbie noBopoTHbIe pe3nbl Tua PKC, PC, TIC pa3-
JUYHBIX 3aBOJIOB-U3TOTOBUTEINICH MIPEACTaBICHBI B Ta0I. 2.3 u 2.4.

TanrenuuanbHble MOBOpoTHBIE pe3ipl Tumna PIII (pesen mHeko-
BBIM) IS OYUCTHBIX M MPOXOJAUYECKUX KOMOAMHOB IPOU3BOJCTBA
«I"OpHBII HHCTPYMEHT» UMEIOT JIByXCTYIEHYATYIO0 KOHCTPYKIIHIO, UTO
NO3BOJISIET MEPEHECTH yNOp B pE3LEeNepKaTeNIe C TOPLUEBOW YacTH
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Tabmumna 2.3
TaHreHIMalIbHbIE TOBOPOTHBIE PE3IIbI
«Ky3HenuKnii MammHOCTPOUTEIbHBIN 3aBOI»
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9.25 =3 235 < Lo
| éé 1

PKC-1A PKC-2A PKC-1I' PKC-2T
[Ipennasznavensl mist ocHameHUs wuc- | [IpenHasHadeHbl Ui OCHAIICHUS HCIIOJN-
MOJIHUTEIBHBIX OPTAaHOB MPOXOAYECKHUX | HUTEIBHBIX OPTaHOB MPOXOTYECKUX KOM-
KOMOaiHOB, paboTarIUX IO YIiao U | 6aifHOB, pabOTalOIMX IO YIIIIO U IOpPO-
nopoaaM ¢ Kod3(hPHUIHEHTOM KPEemnocT | 1aM ¢ Ko3(PUIMEeHTOM KpenocTH f < 5 u
f <5 mia PKC-1A u f < 6 (6. < |abpasuBnocTeio a <15 mr g PKC-1I" n
84 MIla), aGpasuBHOCTBIO a < 15 wmr |f< 6, abpasuBHocTblO a < 15 mr a1 PKC-
s PKC-2A mo mkane mpod. M. M. | 2I' mo mkane npod. M. M. Ilporoassko-
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[Ipenna3znavensl uist ocHamieHUsl uc- | [IpenHa3Ha4YeHbl Ui OCHAIICHUS HCIIOJN-
MOJTHUTENBHBIX OPraHOB MPOXOTYECKUX | HUTEIBHBIX OPTaHOB MPOXOJYECKUX KOM-
KOMOaiiHOB, paloTamuUX MO yrimo U | 6aifHOB, padoTalOmUX MO YT M THOPO-
nopoje ¢ KoahGUIMEHTOM KPenocTu nam ¢ kospduuuentom kpernoctu f < 5
<5 mo mkane npod. M. M. Ilpotons- | i PC-32 u f < 8 ana PC-38 mo mikane
SAKOHOBA U ToKa3aTeneM abpasuBHocTd | mpod. M. M. IIporoabskoHoBa

a < 15 mr no JI. U. bapony




Tabmuna 2.4
TaHreHIMalIbHbIE TOBOPOTHBIE PE3IIbI
*«BEJITEXHOJIOI'UA u My,
«Konenckuii MalltmHOCTPOUTEIbHBIN 3aBOI»
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[IpennasHayeHbI I OCHAIICHUS HUCTIOJHUTEIIBHBIX OPraHOB MPOXOIUYECKUX U
OYHMCTHBIX KOMOAHOB, pabOTaOIIMX 10 YIJII0 U IopojaM ¢ KoddduiueHTom
KpEeIocTH /< 5 U Mmoka3areyieM abpa3suBHOCTH a < 15 wmr.

Peser [1C-1 (ananor pesna PI'-401) kpenocts /< 8, abpa3uBHOCTb a < 18 mMr
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Pe3ust PKC-1U1 paborator npu ogHOOC-
HOM CXKaTUU Og < 70 MIla (f < 5,
a < 15 mr). Pe3usr PC-14 npeanaznaue-
HBl I TPOXOJYECKO-OYMCTHBIX KOM-
OaitHOB, paboTarIMX MO IJlacTaM Ka-
JIMUHBIX Py U KAMEHHOM COJIM C COIIPO-
TUBJISIEMOCTHIO pe3anuto 0 450 H/mm
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InC-2 IC1-8y

Pe3ubt [IC-2 ans nmpoxomadyeckux KOM-
0aitHOB G, < 100 MIIa (<5, a < 15 mr)
Pesupr [IC1-8Y nmnpennHasHaueHsl AJis
MPOXOTIECKO-OYNCTHBIX KOMOAHOB, pa-
OOTaMIMX MO MIacTaM KAUIMHHBIX Py U
KAMEHHON COJIM C CONPOTHUBIISIEMOCTHIO
pe3anuto 10 450 H/mMm
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XBOCTOBHKA Ha KOJBIIEBYIO 4acTh T'OJIOBKHU (puc. 2.4 u 2.5). JlanHoe
O00CTOSATENHCTBO YJyYIIaeT BpallleHHE pe3la, obecreyuBaeTr Ooliee
PaBHOMEPHBIH HM3HOC IUIMHAPOKOHMYECKUX TBEPAOCILIABHBIX BCTa-
BOK W YyBEJIMYMBACT HKCIUIyaTAallUOHHYIO CTOHMKOCTH PE3IOB B He-
CKOJIbKO pa3 1o cpaBHeHUIO ¢ pe3uamu tuna PKC-1 u PKC-2. Kopmy-
ca pe3uoB tuna PII u3roraBavMBarOTCs U3 BHICOKOJIETMPOBAHHOM CTa-
JU ¥ TOCJIe TEPMUUECKON 00paOOTKHU MOJHOCTHIO 00ECIICUNBaIOT Tpe-
OyeMoe COIMPOTUBJICHUE UX CTEP>KHEHN U3rudy u cpesy.

{\f\
dﬁl\-‘au

O

Puc. 2.4. O0uwmii Bun Puc. 2.5. DneMeHThI KperieHu

TaHTC€HIMAJIBHOIO pe3lia (cTomopHbIe KOJBIIA JJIsl (DUKCAITUN
TaHTCHIIMATBHBIX PE3IIOB B THE3/E
peslenepxaresns)

PacuiudpoBka 0603HaueHus pesuos tuna PC

PC 00-00-00/00 X X
1. O6o3HaueHue THNa u3neauss — I
2. JlnaMeTp XBOCTOBUKA, MM
3. JlnuHa XBOCTOBHKA, MM
4. Beuier pesna, MM
5. JluaMeTp TBEpAOCIIABHOTO U3AEIINS, MM
6. Tun TBEpOCIIIIABHOTO U3JETHS
7. Monudukanus u3aenus

—_—_———— e o
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PacmndpoBka 0003HaueHMS IHEKOBBIX pe31ioB Tuna P

3. JlauHa XBOCTOBUKA, MM
4. Bouiet pesiia (B HOBBIX MOJIENSX), MM

5. JlmameTp TBEpAOCILIABHOTO U3ICJIUS, MM
6. Tun TBEpAOCIIJIABHOI'O M3ACIHS
7. Moaudukaiys u3aeiaus

—_—_———— e o

1. O6o3HaYecHNUE THITA U3aAeTHsT—
2. JlnaMeTp XBOCTOBUKA, MM

PIII 00-00 LO0O/00. 00 00

Tanrenuuansubie pe3ibl Thuna PIII pa3spabateiBatoTcsi crienua-
JucTaMu 3aBoja «l OpHBIM MHCTPYMEHT» MOJ KOHKPETHBIE TOPHO-
reojioruueckue ycuoBus (tadm. 2.5).

Tabnuna 2.5
YcnoBust pabotsl pe3noB P «I'opHbIA HHCTPYMEHT»
Haunwme-
HOBaHHE Jlerxue Cpennue Tsoxenwie CBepXTsKENbIC
YCIIOBHUM
O0603Ha-
YEHUE
YCIOBUM
Xapaxkre- | Yromab Yrons ¢ Yrons ¢ Yromae ¢ npocionkaMu
puctuka | (f=0,8-2) | mpociioii- | mpociorkamMu | mopojsl (f=2-7) u
MacCHBOB Kamu TOPO/IbI TBEPJIIMU BKJIIOUCHMUSI-
nopoasl | (f=2-5)m MU (f = 7-10) GoabLoii
(f=2-5) | TBEpaBIMHU IPOTSKEHHOCTHU
BKJTFOUEHUSIMU
(f=5-8)

Jlns npaBuibHOTO ToAgdopa pe3uos Tumna PIII, B 3aBucumocTtu ot
TOPHO-T€OJIOTUYECKUX YCIOBUU U TUMA 000PYI0BAHUS, PEKOMEHIyeT-
CA TPHUIECPKUBATHCS CIECAYIOMMX JTAaHHBIX «l OpHBIM HHCTPYMEHT»

(Tabn. 2.6) [1].
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Tabnuna 2.6
IIpumensiemocts pesnos tumna PII «I opHbIl nHCTpYMEHT»
Hna- ['opHo-reosornueckue
METpP YCIIOBUSA
XBO- [Ipumensie-
cTO- T pesua MOCTb ner- | cpen- | eBepx-
XKe- | TAXKE-
BHKa, KHe HHUC ThIe IEIE
MM
PIII 25-65/12 ITTIKC, +
PIII C-25-65L70/13 12CM18, +
25 | PHI C-25-651L72/16SK | 14CM15, +
PIII 25-65/16SK KII3M +
PIII C-25-65L68/16SK +
PIIT 30-721.85/16SK ABM-20, +
PIII 30-72L.80/16SK EL3000, +
PIII 30-721.90/17,5 41.520 +
PIII C-30-75L90/16SK | S-200, +
30 | PIII 30-75/16 KSW-460 +
PIIT 30-75/17,5 (475, 500, +
PIII 30-75/25 620),SM-130 +
PIII C-30-78L90/16SK | 12CM15 +
PIII 30-78/16SK +
PIII 30-80L.85/16SK ET-120 (210) | +
PIIT 30-80/16 +
PIIT 32-70-1.90/16SK KII-21, +
PIII C-32-70-1.90/16SK | K-500, +
PIII 32-70/16SK 2I'1168, +
PIII 32-70/16.M1 1KIID, +
KSW-500,
MBI12,
KII3M
32 | P 32-75-L90/16SK 4LS5, MB- +
PIII C-32-75-L90/16SK | 12, KGS, +
PIII 32-75/16 411112M, +
LH-1300
PIII C-32-78L90/16SK | KGS, +
PIII 32-78/16 KSW-460 +
PIII 32-80-L90/16SK +
PIII C-32-80-L90/16SK KSW-460 +
PIII 32-80/16 +
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[Tponomxkenue Tadmn. 2.6
Muna- I'opHo-reosornueckue
METP yCIIOBHS
XBO- [Ipumense-
Tun pezna Ts- | CBEPX-
CTO- MOCTb Jer- | cpen-
xKe- | TSKe-
BUKa, KUE | HHE
Jbie | JIbIE

MM

PIII 32-85-1.90/12SK +
PIII 32-85-L.90/16SK 11110, I1220, +
PIII C-32-85-L90/16SK | KGS +
32 | PII32-85/16 +
PIII 32-85/18SK +
PIII C-32-85-L80/18SK +
PIII 32-85/17,5 +
PIII 32-85/18SK.M2 +
PIII 33-85/16 +
33 PIII C-33-85-L90/18SK | KCIT 32 +
PIII C-33-85-L80/18SK (42,22) +
PIII 33-85/17,5 +
35 PIII 35-95/16 6L.S5
PIII 38-75/12,5 +
PIII C-38-75-L102/16SK +
PIII 38-75/17,5.M1 AM-65(75), +
PIII 38-75/17,5 MK-2B
38 PIII 38-75/19.M2
PIII 38-75/19.M1
PIII 38-75/19

PIII 38-75/22 +
PIII 38-120/22 +
PIII 38-80/18SK KSW-1140 +
PIII 38-80/17,5 +
PIII 38-110/16 SL-300(500) +

+

+ |+ |+ [+

VYrienopoHbie pe3libl MPeHa3HAYCHbI 111 OypeHHs IIIYpPOB B
VIISIX 7000 KPEmocTh M Mopoaax ¢ Ko3(QPUUUEHTOM KPErnoCTH
<12 no wkaine npod. M.M. IIporoassakoHona (tadiu. 2.7).

HcnonHuTenbHbIE OpraHbl, OCHAIICHHBIE PE31OBBIM HHCTPYMEH-
TOM, KaK MOKa3bIBAET MpakTuka [3], HaaexHO U 3(PHEKTUBHO IKCILTY-
aTUPYIOTCS JIUIb B YTOJIbHBIX 3a005X U B OTHOCUTEIHLHO Mayioadpa-
3UBHBIX TOpojax (a < 15 Mr) mpo4HOCTBIO G, < 60 MIla. Pacmpo-
CTPAaHUTh MPUHILIUI pe3aHusi Ha Oojiee KpEenKHUe MOPOJbl CIIOCOOHBI
JIUIITH MAIIMHBI, OCHAIIICHHBIE MIAPOIICYHBIM HHCTPYMEHTOM, B OCHOB-
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HOM 3TO MPOXOJYECKUE KOMOalHbI OypOBOIo ACHCTBUS Maccou OoJiee
50 T ¢ NpUBOJOM HMCHOJHUTENIBHOTO opraHa cBbiiie 200 kBT. OgHako
3G (PEKTUBHOCTH pa3pyIICHUs C YBEIMUYCHHEM KPEMOCTH MOPOJIbI pe3-
KO YMEHBIIIACTCSl BCIEICTBUE BO3pACTaHUS HHEPro3arpar, MHTCHCHUB-
HOCTH HM3HOCA PEXYIIETO0 MHCTPYMEHTA, CHUKECHHS MPOW3BOIUTEIIb-
HOCTH.

Tabnumna 2.7
YcnoBust paboOTHI YTIIIENOPOIHBIX PE31IOB
«I"OpHBIN HHCTPYMEHTY
Jlerkue Cpennue Tskennble
Aprumut (f = 2—4) Komuenan (f = 7-8)
Y =0,8-2
roms (£=0,8-2) Anesponut (f = 3-7) [Tecuanuk (f = 6—12)
PY-43TN PY-7TH
043 43
PY-13TH
. 943
|

BU-741/TU
. 943
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Hawnbonee moaBepKeHbl BO3JCUCTBHUIO TEIJIOBOIO HarpeBa OT
TPEHUSI PE3LOBBIE U J10JOTYATHIE MHCTPYMEHTHI. MUHUMAaIbHOE Tpe-
HUE JOCTUTAETCS MPU PE3aHUU JUCKOBBIMU IIAPOIIKAMH, OJJHAKO OHU
Harpy’>karoT MOpojJy Ha CXKAaTHE, MOATOMY IPU PE3aHUM JUCKOBBIMU
IApOIIKAMHU TPUXOJUTCS TPUKIAABIBATE OYEHb BBICOKHE YCHIIHS.
Jlnst penieHus 3Toi mpo0sieMbl pacloJIOKEHUE TUCKOBBIX IIAPOIIEK B
UCIIOJTHUTEJIbHOM OpTraHe JOKHO OBbITh TaKuM, 4TOOBI B IpoOIEcce
paspyuieHus: 3a00s1 B MOPOJEC MHUIMUPOBAIUCH YCUIIUSA HA CABUT U
pacTsbKeHUe.

N3 ananu3a mojgy4yeHHBIX B MOCJIEAHEE BPEMS 3aKOHOMEPHOCTEMN
CJIEAYET, YTO TAHTCHIIMAJIbHbBIC BpPALAIOIIUECs PE3Lbl, IO YTBEPKIE-
HUIO aBTOPOB [3], crmocoOHbI A3(PEKTUBHO pa3pylliaTh MOPOJLI C Mpe-
JIEJIOM IIPOYHOCTHU Ha CXKATHUE Gy, < 100-120 MIla u uMeroT MUHU-
MaJIbHYIO 110 CPABHEHUIO C APYTUMH PE3LaMU SHEPrOEMKOCTh pas3py-
meHus e (Ipu o, = 10 MIla e = 0,6 KBT"I/M3). B oGnacTtu 3HaueHwmit
6.« = 10-30 MIla Bo3pacranue npouyHocty Ha 10 MIla BeI3BIBacT
yBenuueHHe e B cpegHeM Ha 1 kKBT-u/M’. COIIACHO JaHHBIM, MOY-
YEHHBIM MPU Pa3pyIICHUU MOPOJI, PA3IUUHBIX 110 KPEMOCTH U XPYIKO-
cti (Kypy= 0p/Ocx, TAE G, — Npenea NPOYHOCTH Ha PACTKECHHE),
TAHTEHIIUATHBIMA ~ pe3I[aMU, MOXXHO JIOCTaTOYHO A()PEKTUBHO
(e < 5,0xBrum) paspymare Bsskue (Ky, = 0,2) mopousl
C Ocx < 30 MIla mmu xpynkue (K, = 0,07) nopozsl ¢ IpOYHOCTBIO
Gex < 70 MlI1a.

[Ipu o, > 70 MIla gst 3¢ dexTuBHONM pabOTHl BpallaloIUXCA
pe3loB TpeOyeTCcss MPOBEACHHE CHEHUAIBHBIX MEPONPUSITUH TIO
pPa3ynpoOYHEHUI0 TOPHOTO MAacCHBa, HalpUMEpP, HarHETaHWUE BOIHBIX
PacTBOPOB TMOBEPXHOCTHO-aKTUBHBIX BEIIECTB, HO 3TO YK€ 00JIacTh
KOMOMHUPOBAHHOTO CIIOCO0a pa3pylICHHUS.

s pacmupeHus oOjlacTM NPUMEHEHUs pe3aHusi Ha Ooliee
MIPOYHBIC MOPOJIbI B KAYECTBE aJIbTEPHATUBBI TaHTCHIIMAIHHBIM Bpa-
HIAIOIIMMCS pe3laM MPEIJI0KEHO MCMOJIb30BATh JUCKOBBIM CKaJbIBa-
IOIIMNA WHCTPYMEHT Ha UCIIOJHUTEIBHBIX OpraHax MPOXOAYEeCKUX Ma-
IITMH 1 KoMOaitHOB. Pe3ynbpTaTamu nccienoBanuii [3] ObUI0 T0Ka3aHoO,
YTO JJISI IMCKOBOI'O CKAaJIBIBAIOIIET0 MHCTpYMEHTa HamoOonee sPpdex-
THBEH MOBTOPHO-OJIOKUPOBAHHBIN PEXKUM UJIU, KAK aBTOPHI €0 Ha3bl-
BAIOT, PEKUM MaJIOIIUKIOBOTO CUJIOBOTO Pa3pyIICHUS.

[TpoMbITIIEHHBIE UCTIBITAHUSI TOPHOMIPOXOAUYECKOr0 KOMOaiiHa C
AKCIEPUMEHTAIBHBIM pPa0OYUM OpPTraHOM, OCHAIIEHHBIM PEXYIIUMU



16

TYcKaMu (IIapOoIIKaMu), MPU MPOBEACHUU BHIPAOOTOK MO MOPOTHOMY
IJIACTy C TBEPJBIMH BKJIIOUYCHUSIMH IMOKA3JIM MEHEE ONTHMUCTHYE-
CKHE pe3ysbTaThl. 13 CpaBHUTEIBHBIX MCIBITAHUN SKCIIEPUMEHTAIb-
HOTO U CEpUUHOr0 paboOuyMX OpraHoB ObLI ClI€JIaH BHIBOJ: OCHAII[CHUE
KOMOaiiHOB pabOYUMH OpPTaHaMU C JTUCKOBBIM PEKYIIUM UHCTPYMEH-
TOM I103BOJISIET pa3pylIaTh MOPOAHBIC BKIOYEHUS C KOIPDUIIIEHTOM
kpenoctH 1o mkajne M. M. ITpotoabsikoHoBa /< 10, CHU3UTb SHEProO-
3arpatbl Ha 24-28 %, YBEIMYUTH CKOPOCTH MPOBEACHUS BBHIPAOOTOK
Ha 20 %, COKpaTUTh WU3HOC MHCTPYMEHTA, YMEHBIIIUTh 3albUICHHOCTh
BO3JyXa B IIpoxogdyeckoMm 3aboe B 1,5-2,0 paza. PykoBojaCTBYsCh
STUMH JAHHBIMH, aBTOPHI [3] JI€Ial0T BBIBOJ O BO3MOXHOCTU pa3py-
IIEHUU KPEMKUX TOPHBIX TOPOJI TUCKOBBIMHU IIAPOITKAMHU.

Ha puc. 2.6 npencrtaBiieHbl 3aBUCUMOCTH YJIEJIBHOW 3HEPTOEM-
KOCTU OT MPOYHOCTHU MOpoA A HamOosiee 2PGEeKTUBHBIX U3 TPUMe-
HSAEMBIX B HACTOSIIEE BpPEMsI MEXaHUUYECKUX CIIOCOOOB pa3pyIICHUS.
3aBUCUMOCTHU MOCTPOCHBI MO JAHHBIM MHOTOUYUCIICHHBIX IKCTIEPUMEH-
TaJbHBIX UCCIICIOBAHUM.

15-

el

Lh

e, kBreu/m?

0 20 40 60 80 100 120
ocex, Mlla

Puc. 2.6. 3aBucUMOCTB yAEIBHON Y3HEPrOEMKOCTH pa3pyLICHUS
TOPHBIX MTOPOJ OT UX MPOYHOCTH [3]:

1 — 83pwigHOL cnocob paspyuenus; 2 — noClotiHoe YOoapHoe pas3-
pyuieHue; 3 — nOBMOPHO-OIOKUPOBAHHOE pe3aHue OUCKOBbIMU Wid-
pouwikamu, 4 — pezanue paujaroWUMUC MAHSEHYUATbHBIMU De3YaAMU,
5 — c80600H0€ pe3anue wapowKamu
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Takum o0Opa3oM, cpeau peXyUIMX HHCTPYMEHTOB Haubosee
CTOMKHM SIBJISIETCSI IIAPOILICYHBIN (TUCKOBBIC, 3y0OUaThI€ U IITHIPEBBIC
IIAPOIIKK); 0 UMEIOIIMMCS JaHHBIM OH CIIOCOOEH pa3pyliaTh rop-
HBIE MOPOBI KPenocThI0 10 f = 20, XOTs IpaHulibl €ro 3PHEKTUBHOTO
NPUMEHEHUs] HaxoasTcs B mpenaenax kpemnoctu f = 10-12 (taba. 2.8)

[3].

Tabmnura 2.8
VY nenpHas SHEPrOeMKOCTh U IIPOU3BOAUTEILHOCTD
JUIS. MEXaHHMYECKOTr0 CIIoco0a pa3pyieHus

Mexannueckui ConpoTHBIIIEMOCTD VY nenpHas [IpousBonu-

cnoco0 pazpyleHus TOPHBIX MTOPOJT SHEPrOEMKOCTh | TEIbHOCTb
(pezanue) Oexo MIla f e, KBt u/™m’ I, /4

CTEP’KHEBBIC
pe3ibl (OYUCTHBIC
YTOJIbHBIC — 1-3 0,1-1,5 -
KOMOAaMHBI)
TaHT€HIUAIbHbIE -
Bpaliaroumecs 40-80 B 17
pe3Lbl
HITHIPEBBIC 20-120 B 260 —
IaPOILIKHU

IPOXOJIKa BbIpado-
TOK J 3,75 M KOM-
oaitnom KI'-3750

(IWITBIpEBBIC 1Ia- — 12-14 20-30 10-12

POILIKH)

JIACKOBEIE
AP OIIIKH:

- Ip¥ CBOOOTHOM
CKaJIbIBaHUHU 130-450 _ 2-30 _

- P MaJIOLUKJIO-
BOM pa3pylieHUU 130 - 68 —

IapOIIEYHOE -

oypenue (CbP-160,
CBIII-250) — 14-18 50-150

aJIMa3HbIEC JUCKH —

100-160 — 50-280
(pe3aHue B 1IEJIN)
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3. KPEIVIEHUE U 3AMEHA PE31IOB
HPU SKCINVIYATAIIUU I'OPHBIX MAIINUH

HanexxHoCTh KperieHus: pe31oB U ObICTPOTa X 3aMEHbI OKa3bl-
BarOT OOJIBIIIOE BIUSHUE HA TPOU3BOAUTEILHOCTh KOMOaitHOB. IloTe-
pY PE3LOB MPU paHee MPUMEHIEMOM OOJITOBOM CIOCO0E KpEryIeHUs
Ha UCIIOJHUTEJIbHOM opraHe komoOaitHa nocturanu 25 % oOiiero pac-
X0Jla Pe3I0B, a MPOJOJLKUTEIBHOCTh 3aMeHbl 10—12 pe3noB cocras-
asuta 50—60 muH.

B Hacrtosiee BpeMs pa3paboTaHO OOJIBIIOE YKMCIO pa3zHOOOpas-
HBIX KOHCTPYKIHK 0€300JITOBBIX (O€CCTOMOPHBIX) OBICTPOCHCTBYIO-
IUX KPEIJICHUM pe3noB. B oTeyecTBEHHOM MAaIIMHOCTPOCHUHU ObLIN
CIIPOEKTUPOBAHBI U MPUMEHSUIUCH CIEAYIONINE KOHCTPYKIIUU Kperie-
Huii (puc. 3.1) [4].

.-""’3
— 4

A

Puc. 3.1. KoHCTpyKIIMY KpEIJICHUN PE3LOB
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brictposeiictByromum kpemienueM BKP (puc. 3.1, a) kpensites
pe3iibl, UMEIOIINE CKOC Ha KOHIIE XBOCTOBHMKA M Ma3 s pukcaropa
(1-90b, 3P1.80, 3P2.80). KpemieHnue peslia OCyIIeCTBISJIOCh BCTaB-
JICHHBIM B OTBEPCTHUE pe3lieiepKaTessi 2 CTOMOPHBIM CTEPKHEM 8 ¢
KOHYCHOM TOTOBKOM. OH BXOAMT B a3 XBOCTOBUKA | pe3na u npuxu-
MaeTcsi ABYMs YIPYTUMHU TOJIUYPETAHOBBIMM aMOpTHU3aTOpaMu 7,
HaJICTBIMM Ha CTOIOp-CTepKeHb. Pesen 4 B pesneaepxaresb 2 ycra-
HABJIMBAETCS JIETKUM yAapoM MO CHENUAIbHOW Hacajke 3, 3alluiia-
IOIIEH MJIACTUHKY TBEPJIOTO CILJIaBa OT MoBpexAcHu. CHUMaeTcs pe-
3€I] CbeMHUKOM 5 ¢ YIOPOM B IIIMHAPUYECKUE OOKOBBIE BBICTYIBI O
pe3ua.

brictposeiictBytomiee kperieHue «Temm» (puc. 3.1, 0) npume-
HSJIOCH JJIs1 KperieHus: pe3noB M-79b wnm apyrux, uMerommux Kocou
1a3 Ha 3aJHel MOBEPXHOCTH XBOCTOBUKA. OHO cOCTOUT U3 (pukcaropa
6 C YeThIPEXTPAHHOU TrOJ0BKOU 4, BCTaBJIEHHOTO MOCPEACTBOM IOJIU-
ypETaHOBOM BTYJIKK 2 B Ta3 cTajibHOro kosbia 1. ITociaegnee npuBa-
peHo K pesuenepxkarento 5. OT cMeneHus B OCEBOM HANPABICHUH
BTyJKa (DUKCUpPOBaHA MPY>KUHHBIM CTOMOPHBIM KOJbloM 3. Ilpu mo-
BopoTe (ukcaropa kiroyoM Ha 180° ero CKOIIEHHBIA KOHEI[ CTaHO-
BUTCS 3aII0JIJIMIIO C THE3JIOM KYJIaKa, U Pe3el] CBOOOHO BEIHUMAETCHI.

Hns pesuoB U-90Mb u 3P1.80 nmpumensinochk kperienne KP1
(puc. 3.1, B). Pesenr 1 B kynake 2 3akperuisieTcsl METAUIMUYECKUM BaJlu-
KOM 4, 3aBYJIKAHW3UPOBAHHBIM B pe3WHOBOM Oydepe 3. Bamuk nof
JNEUCTBUEM CUJI YIIPYTOCTH nedopMUpPOBaHHOTO Oydepa BXOIUT B ma3
6 Ha XBOCTOBUKE 5 pe3ua. Pesell Jierko ycTaHaBIMBAETCAd B THE3E
OJlarozapsi CKOCy Ha €ro XBOCTOBUKE; U3BJIEKAETCA OH pblYarom, yIu-
paroIuMcsl B YCTYIl 7 Ha Jiep)KaBKe. ITO KperuieHHue oOecrednBaeT
OBICTPYIO 3aMEHY PE3LOoB, 00JadaeT BBICOKOW HAJEKHOCTHIO B
HavyaJbHBIA MEPUOJ IKCIUTyaTallMM HOBBIX IMIHEKOB. OHAKO MO Mepe
pa3OouBaHMs THE3] pe3lieaepkaTesel HaJeKHOCTb KPETJICHUs CHIKa-
€TCs, IOTEPU PE3OB YBEIUUUBAIOTCH.

B nacrosmee Bpems mis 3akpemieHus pe3uo 3P2.80, 3P4.80,
PO-65 npumensiercs kpernenne [IbK (puc. 3.1, r). OHo npeacrasiis-
€T cO00Ul TPEXBUTKOBYIO MPYKUHY S, U3TOTOBJICHHYIO M3 MPOBOJIOKU
IUaMeTpoM 5 MM U TOABEPrHyTyr0 TepmooOpaboTke. IlpyxuHa
YAEP>KUBAETCS B OTBEPCTHH 4 W mazy 3 pe3lenepkarens 2 3a CUeT ee
YIPYTUX CHJI U 32 CYET YCTAHOBKHU €€ KOHIOB 6 1 9 B pacToukax 7 u 8.
Btopast ctopoHa mpy>XuUHBI BXOJUT B cCleluaibHOe yriayonenue 11,
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BBIMIOJTHEHHOE Ha 3aJIHEH cTopoHe XBocToBHKa 10 pe3na 1. Kpenenue
[1BK obecmeunBaeT Ha/Ie)KHOE KPEIJICHUE U yACp)KaHUE pe3lia B pe3-
HeqepxKaresie C MUHUMAJIBHOM MOTEepen pe3loB, YI00HYI0 U OBICTPYIO
3aMEHy pe3la, BO3MOXKHOCTh YCTAHOBKU B THE3JE it 0€30071TOBOIO
kperienus KP1 6e3 uzmeHenus nuamerpa oTBepcTus rHe3na. Hemo-
CTAaTOK 3TOr0 KPEIUICHUS — HEBO3MOXKHOCTh O0ECIEUEHHUS TIJIOTHOIO
COCMHEHHUS pe3lia ¢ pe3lieiepKaTesieM, YTO MPUBOJIUT K pa3OUBaAHUIO
THE3[ pe3liesiepxaTeneil mpu paboTe koMmOaiHa.

JIns kperieHus: pe3loB B OECIUIAHOYHBIX PEXKYIIHUX LEMsIX, a
TaKke Ha BepxHeM Oapabane kombOaitHa «Temm» mpuMeHsieTCsl Kpe-
nenne BPL] (puc. 3.1, n). Pesenr 4 B kymake 1 xpenmuTcs moaKOBOOO-
Pa3HbIM TOPIIOBBIM BBICTYNIOM 3 CTepKHs-(pukcaTopa 6, KOTOPHIN 3a-
XBaThIBACT pe3ell 3a MUIUHIPUUECCKUN BBICTYN 2 Ha OOKOBOI MOBEPX-
HOCTH XBOCTOBWKa. Ha crepxkenb-Qukcarop HajeTa BTyJIKa 8 u3
yIpYyroro mojuypeTaHa, BCTABJICHHAs B Ia3 MPUBAPEHHOIO K KyJaKy
CTaJbHOTO Kojblia 5. BTynka duxkcupyercss B 0CEBOM HaIpaBJICHUU
NpPY>KUHHBIM KOJIbLIOM 7. IIpu moBOpOTE KIHOYOM YEThIPEXTPAHHOU
TOJIOBKU cTepKHs-pukcatopa Ha 180° mogkoBooOpa3HbIil BHICTYII 3a-
XBaThIBACT UJIM OCBOOOXKIAET XBOCTOBUK pe3Iia.

3HAYUTENBLHO OONBIIEN MPOCTOTON U HANEKHOCTHIO XapaKTepH-
3YIOTCS KpEIUIeHUs JIJIsi TaHreHIuaabHbIX pe3noB UT-125C (puc. 3.1,
e) u pe3noB PKC1 u PKC2 (puc. 3.1, x).

Kpemnenune pe3uoB UT-125C ocymecTBasieTcss ¢ MOMOIIBIO pe-
3MHOBOM MaHXeThl (paMKu) 1, HageBaeMOW Ha CHEIHAIBHYIO IIEHKY
2, a pe3uoB tuna PKC — pe3nHOBBIM KOJIBIIOM 1, HaJeBaeMbIM Ha
KOJIBLIEBYIO TPOTOUKY 2. Heo0X01MMO OTMETUTB, YTO 3TH BHUJIbI KpETI-
JICHUSI MOTYT OBITh MCTIOJIb30BaHbI TOJBKO MPU 00ECTIeUeHUN CBOOO/I-
HOTO JIOCTYIa K XBOCTOBHUKY JAEPKABKHU.

4. TAPAMETPBI U3HOCA I'OPHbIX PE311OB
HHPU DKCINVIYATAIIUNA OYUCTHBIX
U MPOXOJJYECKUX KOMBAWHOB

JI1s1 ocHaIeHUsl YTOJAbHBIX U ITPOXOIUYECKHMX KOMOAWHOB B OTe-
YECTBEHHOW TMPAKTUKE JIOJITOE BpPEeMs NPUMEHSIIM TOPHBIA WHCTPY-
MEHT, OCHAIIEHHBIN BCTaBKaMM W3 TBepbix criaBoB BKS u BKS-B.
B nanpHeuiieM ¢ y4eToM JUHAMHAYECKOTO XapaKTepa HarpyKEHHOCTHU
MHCTPYMEHTA TOPHBIX MAIIUH W PE3YJIbTATOB JSKCIEPUMEHTAIbHBIX
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rucciaenoBanui, BbINOJHEHHBIX B MI'J[ mM. A. A. CKOYMHCKOTO H
BHUUTC, nepeuum Ha mnpuMmeHeHue TBepAbix criaBoB BKE-KC,
BK-11BK, BKI0-KC, BKI12-KC pans ocHaiieHdsi HHCTPYMEHTA
YTOJIBHBIX U MPOXOAYECKUX KOMOAWHOB [35].

Pa3paboTka u BHeJIpeHHE B CEpUIHOE TTPOU3BOJICTBO HOBOTO ac-
coprumenTa cruiaBoB tuia BK-KC no3Bonuimm Ha 30—70 % moBBICUTH
AKCIUTyaTAlMOHHYI0 CTOMKOCTh TOPHOI'O MHCTPYMEHTA U MPAKTUYECKHU
BJIBO€ YMEHBIIUTh BBIXOJ €r0 U3 CTPOS M3-3a Pa3pyLICHUs TBEPAOTO
criaBa. B otinune oT 3apyOeKHBIX KPYMHO3EPHUCTHIX CILJIABOB, CO-
nepxamux 3epHa WC pasmepom 10 50 mxm, criaBel BK-KC nmeror
pasmep WC-daser Bcero 3—4,5 MKM. A TBepabld CIIJIaB, WMEIOIIHM
KPYITHOE 3€pHO, XapaKTepu3yeTcsi 00jee BHICOKON MIACTUYHOCTHIO U
MEHBIIIEH HHTEHCUBHOCTBIO 1e(heKTO00pa30BaHMUS.

[IpruMeHeHne HOBBIX TEXHOJOTIMH (CIEKaHWE B BaKyyMe, MOJ
JABJICHUEM MHEPTHOTO rasa, ropsiuee M30CTaTUYECKOE IIPECCOBaHUE) B
COYETAHUU C JIETUPOBAHMEM MO3BOJIUT MOJIYy4aTh CIUIABBI C YIyYIIICH-
HBIMU (DU3UKO-MEXaHMUYECKUMU CBOMCTBAMHM, B YACTHOCTH C MPOYHO-
cThi0 35004000 H/mm’.

JI1st yaydiieHus TEXHOJIOTUH PE3aHUs MPOXOTYECKUMU KOMOa-
HAMU U30UpATENTHHOTO JEHCTBHS IMyTEM MPUMEHEHHS albTepHATHUB-
HBIX MaTE€PHUaJIOB JICJIAIACH MOMBITKA MO U3YYCHUIO U BHEJIPEHUIO KE-
pPaMUYECKUX U MOJUKPUCTATUIMYECKUX aJIMa3HbIX MaTepHUasoB, MPE-
HAa3HAYECHHBIX I PE3aHHsl TOPHBIX MOPOJ MPU MEXAHU3UPOBAHHOU
MPOXOJKE.

ITOBBIIEHHBIN U3HOC PE3IIOB MPOUCXOAUT TAKIKE B TOM CIydae,
KOTJIa BEIOpaHbl HEOJArONMPUATHBIE YIJIbl HAKJIOHA U TTIOBOPOTA pe3lie-
nepxkarenen. [locaennee MOXKET MPUBECTH K TOMY, YTO PE3LbI C KPYT-
JIOM IepKaBKOM HE OyAyT MOBOPAUYMBATHCS U MPEKIEBPEMEHHO BbIil-
YT U3 CTPOS U3-3a MOYTH TOUEUHON HATrPY3KH MO U3HOCY.

Hpyroil BO3BMOKHON MPUYUHON OBICTPOrO0 M3HOCA PE3IOB SABJIS-
I0TCSl KOJI€OaHUsI B JUara3oHe COOCTBEHHON 4YacTOThI CTPEIbl KOM-
OaiiHa, Tak Kak OOJIbIlIasi aMIUIUTYJla KOJEOaHWW MPUBOJIUT K Upe3-
MEpHOM TJIyOMHE pe3a, BCIEACTBHE YETO PE3Ibl BHLIIAMBIBAIOTCS WUJIU
HaNpPAaBJIAIONIAs CIIUPaIb PEKYIIEH KOPOHKH BOCIIPUHUMAET 3a4aCTYIO
MOBBIICHHOE YIApHOE BO3JICHUCTBUE.

[Ipu OKpyXkHOH CKOpOCTH pe3aHusd NecyaHuka 1,5 M/c u3HOC
pPE3L0B BO3pAacTaeT HE3HAYUTENbHO. boyiee BBICOKHE CKOPOCTH pe3a-
HUSI BBI3BIBAIOT HEMTPOIIOPIHOHAIBHOE YBEIMUYECHUE U3HOCA U3-3a TOTO,
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4TO TIPU CKOPOCTAX OoJiee 1,5 M/C MpEeBBIIAIOTCS KPUTUUECKUE TEM-
nepaTypbl, ONPEACISAIONINE IMaJCHUE NPOYHOCTH TBEPAOCIUIABHOU
BCTaBKH, U MMOITOMY IPOUCXOJUT CTPEMUTEIBHOE CHUXKEHUE TTPOYHO-
CTU Ha u3HOC. HailjieHHass 3KCEPUMEHTAIbHO MpeeiabHasi CKOPOCTh
pezanus 1,5 M/c mpencraBisieT coOoi Onaropa3yMHbIH SKOHOMHUYE-
CKHIl KOMIIPOMHUCC MEXIY MHUHHMYMOM H3HOCA PE3IIOB U MaKCHUMY-
MOM MPOU3BOJUTEIBHOCTH Pa3pyIIECHUsI TOPHOM MOPOIbI.

HemanoBaxHyt poJib B YBEJIMYEHUHU KECTKOCTH B CUCTEME pe-
3€I] — KyJlaK, YMEHBIIIEHUH BUOpAIUH, a CJIeI0BATEIbHO, B CTOMKOCTH
pe3lia MOXKET Chirpath 0oJiee MpoYHasi KOHCTPYKIUS C YBEIUYECHHBIM
TUaMETPOM pe311a, TBEPAOCIIABHON BCTABKOM M YMEHBIIIEHHBIM KOH-
CTPYKTHUBHBIM BbIJIETOM pe3iia (rimaBHoro napamerpa rno OCT).

B pesynbTare ucciaeqoBaHuil oTpabOTaHHBIX MOBOPOTHBIX Pe3-
L[OB Pa3HbIX TUIOPA3MEPOB, OCHAIICHHBIX UIUHIPUYECKUMU TBEP-
JOCIIJIABHBIMU BCTaBKaMH, OBUIM YCTAHOBJICHBI YETHIPE OCHOBHBIC
dbopMBbI uX U3HOCA, MpeACTaBIeHHbIE Ha puc. 4.1 [2].

Puc. 4.1. ®opmbl n3HOCA MOBOPOTHBIX PE3IOB

XapakTepHasi 0COOCHHOCTh nepeoll U3 HUX 3aKJII0YaeTcsl B TOM,
YTO B TMPOIECCE Pa3PYyUICHHUS MMOPOJ MPAKTUYECKA W3HAIIUBACTCS
TOJILKO TOJIOBKA JIEP’KABKH, B PE3yJIbTaTe OOHA)KaeTCsl TBEPIOCILIaB-
Has BCTaBKa M MOCJIE JOCTHUKEHUS OMPEICICHHON BHICOTHI OOHAKEHUS
MPOUCXOJUT ee moJioMka. Takasi hopMa u3Hoca HanboJjiee XapakTepHa
IpU pa3pyLUICHUU MOPOJ MPOYHOCTBIO Gy, < 30—40 MIla u abpa3us-
HOCTBIO a < 5—6 Mr. Bmopas popma n3HOCa OTIMYAETCS OT MEPBOU
T€M, 4TO OJIHOBPEMEHHO H3HAIIMBAIOTCA WU TOJOBKA JIEp)KaBKU, U
TBEP/IOCIIABHASI BCTaBKA, HO MHTEHCUBHOCThH W3HAIIIMBAHUS TOJIOBKU
JepKaBKU Bbile. Pa3HWIla B MHTEHCUBHOCTU HW3HAITMBAHUS MOXKET
OBITh JTOCTAaTOYHO 3HAYUMOW B 3aBHCHMOCTH OT MPOYHOCTH U alpa-
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3UBHOCTU mopoJi. Takas gopma u3HOCa XapakTepHa ISl HIUPOKOU
raMMbl MOPOJ MO MPOYHOCTH G < 30-90 MIla u alpazuBHOCTH
a < 620 mr. OcoOeHHOCTh mpembeli (POPMBI M3HOCA 3aKIIOYACTCS B
MPUMEPHO OJIMHAKOBOW MHTEHCUBHOCTH W3HAIMBAHUS TOJIOBKH JIEP-
’KaBKU M TBEPJIOCIUIaBHOM BCTaBKU. JTa (hopma M3HOCa Hamboliee ya-
CTO BCTpEYAETCS MPHU Pa3pyLICHUH MOPO] MOBBIIEHHOW MPOYHOCTHU
Ocx > 90 Mlla u abpazuBHoctu a > 20 Mr. B npakTuke BcTpeyaercs u
yemeepmas HopmMa U3HOCA — OJTHOCTOPOHHSIS, OOYCIIOBJICHHAs 3aKJIH-
HUBAaHUEM XBOCTOBHKA PE3I[a B OTBEPCTUHU PE3LEACPKATENS U3-3a IO-
MaJlaHus TMOPOJHOM MEJIOYM B 3a30p MEXIY CTEHKAaMH OTBEPCTUSA B
peslenepkaresie 1 XBOCTOBUKOM WJIM M3-3a HECOOIOICHUSI TOTTYCKOB
IIPU U3rOTOBJICHUU WU3JIENUU. B pe3ynbrare mpoucXoauT aBapUNHbBIN
BBIXOJ] P€311a U3 CTPOA.

B HacTosimee Bpems B yroiapHbIX miaxrax Poccum mosBisercs
HOBasl BHICOKOTIPOU3BOAUTENbHAS TPOXOIUecKas U JOObIUHAS TEXHHU-
Ka KaK OT€YECTBEHHOTrO, Tak U 3apyOexxHoro npousBojactBa. Camo3sa-
TAYMBAIOIIAECS TAHT€HIHAIbHBIE TOBOPOTHBIEC PE3LBI CTAHOBATCS OC-
HOBHBIM pabOYMM HHCTPYMEHTOM TOpHBIX MaiiuH. [loatomy yroiib-
IUKU YACJSAI0T 0C000€ BHMMAHUE KAue€CTBY TOPHO-PEXKYILETO WH-
CTPYMEHTA.

B nepuoa 2005-2006 rr. B maxtax BopKyTbl ObLUIN MPOBEEHbI
MPOMBIIIIJICHHBIE WCIBITAHUSL ONBITHBIX MAPTUH TaHTCHIIUAIBHBIX IO-
BOPOTHBIX PE3LOB NMPOU3BOACTBA «I OpHBIM MHCTPYMEHT». Pe3ipl ap-
MHPOBAHbl K€PHAMH, U3TOTOBJIECHHBIMU M3 TBEPJABIX CIJIABOB MapKu
BK.

HcnpITanuss npoXOAWIM B COOTBETCTBHM C NMPOTPAMMOM U METO-
muko, paspadoranHbiMu OOO «I'opHBIE MHCTPYMEHT» Ha OCHOBA-
Huu ['OCT P 51047-97 [6, 7].

I{enb TPOM3BOICTBEHHBIX UCIBITAHUN: ONPEACICHUE YAEIBHOTO
pacxojlia pe3loB, BBISIBICHUE MPUYUH OTKA30B U MHTCHCHUBHOCTH W3-
HOCa KOpIlyca U apMHPOBKH, 11€JI€COO0PAa3HOCTH MOCTAHOBKU Ha Ce-
PUMHOE TPOU3BOACTBO.

MeToauKkou MpenycMaTpuBaJiOCh HCIBITAHUE PE3LOB B IMPOU3-
BOJICTBEHHBIX YCIIOBHUSIX C MPEICTABUTEIBHON 00JaCThI0 UX HUCHOJIb-
30BaHUSI B COOTBETCTBUM C HA3HAYCHUEM KaK IO TOPHO-
I'COJIOTHYECKUM YCJIOBHUSIM, TaK M MO THIaM KOMOAiHOB: Ha MPOXOJ-

yeckux — 1I'TIKC, KCII43 u ounctaom — K50010.
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B mporecce mcnbITaHu KaKJIbple CYTKH ITPOBOJUJICS OCMOTP
pe3noB. JlaHHBIE OCMOTpa 3aHOCHJIMCHh B KypHaAJI y4deTa BBIJIAYA H
BO3BpaTa MHCTPYMEHTA, HCIBITHIBAEMOr0 Ha IMPOXOAYECKOM (OYHCT-
HOM) KomoOaiiHe. OOIIMe JaHHBIE IO MCIBITAHUSM IIPUBEIACHBI B
Tabn. 4.1 u Ha puc. 4.2-4.6.

Tabnuna 4.1
Pe3ynbpraTel ucnsiranuii pe3nos tuna P
Tun pes3na
PIII32-
PI25-65/12SK | PII33-85/17.5 70/16SK
[lokazarenu CpoKu uCHbITaHUM
30.05.2005 — 12.03.2005- 15.10.2005-
08.08.2005 16.03.2005 09.02.2006

JlnvuHa npoiiaeHHon
BBIPAOOTKH (OTpabOTKHU 325 75 340
JaBbl), M
KosmuecTBo ycTaHoB- 8 40 50
JICHHBIX PE3I0B, IT.
CocrosiHue pe3noB
K KOHILY UCTIBITAHUI:
- U3HOC TOJIOBKU pe3la — 28 16
- U3HOC TOJIOBKH pe3lia
HA YPOBHE KPETUJICHUSA 3 4 12
KepHa
- IIOJIOMKA KE€pHA 16 - 11
- OTPBIB KEpHA — - 2
- YTE€PSIHBI 9 8 9
CTtouMoCTh OJTHOTO 95 140 125.8
pesna, pyo.
Y nenbHass CTOUMOCTD . . 56.85
PEXYIIETO UHCTPY- 1,22 py6./m 29 py6./m py6./ThIC. T
MEHTa
Y ZICIILHBIH pacxor 0,013 mr/v® | 0207 mrv® | 0,452 mr/w’
pe3loB

VYCa0BUS WCHBITAHUNA COOTBETCTBYIOT YCIOBUSM MPUMEHEHUS
JAHHOTO THUIIA P31, 3asBJICHHBIM H3TOTOBUTEIIEM.

IIpombluinennvle ucnvlmanus napmuy HOBOPOMHLIX _pPe3U08
PIII33-85/17,5 na xom0Oaitne KCII-43 mpoxonuiu B maxrte «3anosip-
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Has» «Bopkyrayrosb» B nepuoz 12.03.2005 — 16.03.2005. B pe3yib-
TaTe ObUIO MPOIACHO 7,5 M MarucTpajibHOTO KOHBEHEPHOTO YKIJIOHA
Ne 1 ceuenunem 20,6 M’ 110 KPENKUM nopojam (o, = 62,9— 66,8 Mlla;
f = 6-9 no mkane npod. M. M. IIpoToassikoHOBa, aOpa3uBHOCTHIO
a > 18 mr). McnpiTanust ObUTH OCJIOKHEHBI BCTPETUBIITUMUCS BKITIOYE-
HUSMU  KOHKpEIUM ¢  TpeaesoM MPOYHOCTHM Ha  C)KaTue
Ocx < 200 MITa. IIpu otrGoiike ropubix nopoja komoOaitHom KCII-43
JIMH3bl KOHKPELMU CBEPXY M CHU3Y BBIPE3AIUCHh U OTKAJIBIBAIUCH KC-
MOJTHUTEIbHBIM OPraHOM KoMOaliHa.
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Puc. 4.2. Pe3uwr PI1125-65/12SK mociie caatus
C KOMOAITHOBOM KOPOHKHU

= 3 4 % # 0 Y WM OR UMW

Puc. 4.3. Xapakrep uznoca pesnon PI1133-85/17,5
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Puc. 4.4. N3noc pesnor PIII32-70/16SK

e
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Puc. 4.5. U3H0C pe3na Puc. 4.6. XapakrepHas ceTh
PI1I32-70/16SK: omopsan MEJIKUX TPEIINH B apMUPOBKE
KepH U UZHOWeHa 20]108KA pesna PII132-70/16SK

pe3ya

[To pe3ysbTaTaM UCHBITAHUM CIIETaHbI CIEAYIONIAE BHIBO/IBI:

- cToiikocTh pesnoB Ttuna PII125/32/33 mpeBbimaeT CTOMKOCTH
TUIOBBIX PE3I0OB, YKCIUTYaTUPYEMBIX Ha MIaxTax « BoOpKyTayroiiby;

- HE0OXOJMMO COBEPIIEHCTBOBATh (PUKCAIUIO PE3IOB B pe3lie-
JepKATENAX JJI1 UCKITIOUECHUS TTOTEPh PE3I0B, UTO MOKET YMEHBIIUTh
HX pacxom;

- IS YCTpaHEeHUsI HEPaAaBHOMEPHOCTH M3HOCA Pe3l0B HEOOXO0IH-
Ma Oosiee JeTajabHas MpopadboTKa pallMOHATIBHON CXEMbI UX YCTaHOB-
KU Ha UCTIOJTHUTEIBHOM OPTaHe B 3aBUCUMOCTH OT MPOYHOCTH MACCHU-
Ba U €0 TPEIIMHOBATOCTH.
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5. OCHOBBI PECYPCHbBIX UCIIBITAHUM DJJEMEHTOB
I'OPHOTI'O PABOYEI'O HUHCTPYMEHTA

IIpu paboTe BBHIEMOYHBIX MAIIIMH MNPOUCXOIUT JHMHAMHYECKOE
HArPpY>KEHHUE ACTAIEH U Y3JI0B METANIOKOHCTPYKIMW, B PE3YJIbTATE
4ero MpPOUCXOJUT HAKOIUICHHUE YCTaJOCTHBIX MOBpexaeHu. OcoOeH-
HO ATO OTHOCHUTCS K HCIIOJHHUTEIbHBIM OpraHaM OYHMCTHBIX KOMOai-
HOB. YBEJIMYEHUE MPOU3BOJUTEIBHOCTH WM HSHEPTOBOOPYKEHHOCTH
OYMCTHBIX KOMOAWHOB M pacHIMpeHHe 00JaCTU HUX INPUMEHEHHUS Ha
IUIACTBI CJIOKHOTO CTPOCHHUS, COJECPKAIIUE KPENKUE IMPOCIOUKH U
KPYITHBIC BKJIIOUCHHS, BBIBUTAIOT MOBBIIMICHHBIE TpeOOBaHUS K J0JI-
TOBEYHOCTH 3JIEMEHTOB UCIIOJIHUTEIbHBIX OPTaHOB.

IIpoBeneHne SKCIEPUMEHTAIBbHBIX Pa0OT MO IIOBBIIICHUIO
HAJIC)KHOCTH HCTIOJTHUTEIBHBIX OPraHOB BO3MOXKHO TOJIBKO Ha 0a3ze
YCKOPEHHBIX METOJIOB PECYPCHBIX MCIBITAHUM pe3lLeAepKaTeiei, Co-
€MHEHUS PE3LEACPKATEID — KOPIYC IIHEKA, y3J1a KPEIJICHUS PE3L0B
U T.J.

YKa3aHHbBIC UCTIBITAHUS IPOBOASATCS JIJIS:

- ONPEAETCHUS XaPAKTEPUCTUK COMPOTUBIICHUSA YCTAJIOCTHU J€-
TAJICH U JIEMEHTOB METAJNIOKOHCTPYKIIUM;

- CPaBHEHHUS pecypca pa3IMYHbIX KOHCTPYKTHUBHBIX U TE€XHOJIO-
TUYECKUX BAPUAHTOB Y3JIOB;

- MPOTHO3a JOJITOBEYHOCTH AETAJ€ BHOBb CO3JABAEMbIX HU3]IE-
JINMN.

HcnbiTanus neranei M y3J10B Ha YCTaJOCTh MPOBOJATCA B OC-
HOBHOM Ha THAPONYJIbCALMOHHBIX MAIlIMHAX, UHOTJA Ha CTEHAAX C
KPUBOIIUITHBIM WJIM HMHEPIIMOHHBIM HarpyxkeHueMm. OOopynoBaHue
JTOKHO OBITh YKOMIUJIEKTOBAHO ammapaTypod [Jis pEerucTpaiuu
HanpsHKeHUH, aegopMaluii, 4acTOThl U HAKOTIJIEHHOTO YHCJIa ITUKJIOB
HArpyKEHHUS.

[Ipu ucnpITaHUM CIEMYET CTPEMUTHCS BOCIIPOU3BECTU OCHOBHBIC
BHJIbI DKCILTyaTallMOHHOTO J1ehOPMUPOBAHMS JIeTaleH U Y3JIOB METaJI-
JIOKOHCTPYKITUN MYTEM COOTBETCTBYIOIIETO BBHIOOpA CXEM 3aKperuie-
HUS U TIPUJIOKEHUS HArpy3okK. BbIOOp CXeM CHUJIOBOrO Harpy>KeHHs
CJIEAYET MPOU3BOJUTH HA OCHOBAHUM AHAJIM3Aa: CXEMbI CHJIOBOTO BO3-
NEUCTBUSA Ha OOBEKT HUCTIBITAHUN MPU TUIWYHBIX BapHaHTaX €ro Hc-
M0JIb30BAHUS; PACIPEACIICHUS HAIPS)KECHUH B OCHOBHBIX 3JIEMEHTAX
KOHCTPYKIIMU TIpHU HanOoJiee TSHKEIbIX AKCILTyaTallUOHHBIX pPeKHMax



28

paboThl; BUAOB U TOCJEAOBATEILHOCTH BO3HUKHOBEHUS TUIUYHBIX
HKCIUTYaTAlMOHHBIX TOBPEKICHHUI 3JIEMEHTOB KOHCTPYKIIUH.

OCHOBHBIM KpPUTEPHUEM MPABUIBHOCTH BBIOPAHHON CXEMBbI H
YPOBHSI CUJIOBOTO HArpy>kKE€HUsI MPU CTEHJIOBBIX PECYPCHBIX HCHbITA-
HUSX JOJDKHO SIBIISITHCA COBIQJICHWE BHUJIA W XapakKTepa pa3pylIeHUN
AJIEMEHTOB KOHCTPYKIIM, BO3ZHUKAIOIIUX MPU CTEHJAOBBIX HCIBITAHU-
X, C BUJIOM U XapaKTepOM pa3pyIICHUN IJIEMEHTOB 3THUX K€ KOH-
CTPYKUHH B DKCIUTyaTalluH.

B o6miem cinydae Ha pesel] JeMCTBYET yCHUIIME, KOTOPOE MOXKHO
Pa3I0KUTh Ha COCTaBIIAIONIME: pe3aHus Z, noaadu Y u OokoBoe X.
AHaIN3 HaNpPSHKEHHOTO COCTOSIHHMSL OMAacHOIO CEYEHUS JIEPIKABOK,
00yCIIOBJICHHOTO JICICTBUEM yKa3aHHBIX Harpy30kK, C y4eTOM BEpOSIT-
HBbIX 3HAYEHUN OTHOIICHUs Y/Z MoKasall, 4YTo HauboJyiee HarpyKEeHHbIC
30HBI, MMOJIBEPKEHHBIE MAKCUMAJIbHbIM PACTATUBAIOIINM HAMNPSIKEHHU-
SIM, PACTOJIOKEHBI Y pauaIbHBIX PE3IOB HA IpaHuUlle OOKOBOM U Tie-
peIHe MOBEPXHOCTEH, Y TAaHTCHIIMAIBHBIX — HA IpaHUIle OOKOBOU U
3aJHEN TIOBEPXHOCTEM.

Cxema Harpy»KeHusl IPUHUMAETCSI B COOTBETCTBUU C TUIIOM PE3-
11a ¥ popmoit ceueHust XBOCTOBUKA JEPKaBKU [§]:

- paauaNbHBIE PE3Ibl C MPSIMOYTOJIHLHOW U OBaJbHOU (opmMamu
CEUYEHHUSI XBOCTOBHUKA HCIBITHIBAIOTCS TPU MPUIOKEHUU HATPY3KH,
MepPIEeHINKYIISIPHON K mepenHeit (cMm. puc. 5.1, cxema 1) u G0KOBO
(cM. puc. 5.1, cxeMa 2 MOBEPXHOCTSIM TBEPAOCIUIABHOM IJIACTUHBI.

- TaHTC€HITUAJIbHBIC PE3IIbI C MPSIMOYTOJILHBIM CEYEHUEM XBOCTO-
BHKA JICP>KaBKU MCIBITHIBAIOTCS TIPU MPUIOKESHUU HATPy3KU, TIEpICH-
TUKYJISIpHOW K 3amHei (puc. 5.2, cxema 1) u 6okoBoit (puc. 5.2, cxe-
Ma 2) MOBEPXHOCTSIM XBOCTOBHKA;

- TaHT€HIMAJIbHbIE pe3lbl | ¢ KPYribIM CEYEHHEM XBOCTOBHMKA
NEPAKABKU 2 UCIBITHIBAIOTCS MPU OJJHOM CXEM€ YCTaHOBKH (puc. 5.3),
COOTBETCTBYIOIIEH MPUIIOKEHUIO HArpy3Ku, MNEPHEHIUKYJISIPHON K
IIPOJIOJIBHOM OCH JAEpPKaBKH.

[Ipu uctibITaHUM PE3IOB C APYroi PopmMoil ceueHHs XBOCTOBUKA
MIPEBAPUTENIHLHO JIOJKHBI OBITh YCTAHOBJICHBI 3aBUCUMOCTH Hampsi-
YKEHUU OT HArpy3KHU.

HcnbiTanuss pe3lnoB Ha TUAPOIMYJIbCAIIMOHHBIX  MalllMHAX
(marmpumep, MVYII50) B nporiecce UCIbITAaHUN KOJCOAHUS TTOIBHKHOMN
TpaBepChl B TOPU3OHTAIBLHON TJIOCKOCTH C aMIUIUTYJ0M Oosee 2 MM
He jaomyckaroTcd. s obecrniedeHus 3TOro TpeOOBaHUS HEOOXOIMMO
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BBECTU B KOHCTPYKIIMIO CT€HJA JTOMOJIHUTEIbHBIE YCTPOICTBA, Oorpa-
HUYMBAIOIINE MEPEMENIEHUE TMOJBHKHOM TPaBEPChl B TOPU3OHTAIb-
HOW IIJIOCKOCTH.

Harpy3ka Ha jgepkaBKy mepeaaeTcss uepe3 TEH3O0MYaHCOH CO
BCTPOCHHBIM  (3aBaJILIIOBAHHBIM) CTaJbHBIM TEPMOOOPAOOTAHHBIM
mapukoMm auamerpoMm 10—12 MM U cucTtemMoil TEeH301aT4YMKOB, o0ec-
MEYUBAIOIIECH PETUCTPALIMIO HATPY30K C TOYHOCTHIO £2,5 %.

KoHTpoJb ¥ peructpanus UCIbITATENBHON HATPY3KU U MTapaMeT-
POB MYJBCUPYIOIMIETO IUKAA (Z,, f;) MPOU3BOAITCS C MOMOIIBIO TEH-
30aMIapaTypbl, BKIKOYAKOIIEH B ce0s TEH30YCHINTENb U IUICH(POBBIT
octmtorpad.
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Puc. 5.1. Cxema Harpy»KeHus paauaibHbIX PE3IOB

0,961

Puc. 5.2. Cxema HarpykeHus TAaHT€HUUAIBHBIX PE3LOB
C IPSIMOYTOJILHBIM CEYEHUEM XBOCTOBUKA
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Puc. 5.3. Cxema HarpyeHusl TAHT€HIIUAJIbHBIX PE3LOB
C KPYTJIbIM CEYEHUEM XBOCTOBHKA:
| — TaHreHUMaIbHBIE PE3LIbl; 2 — ACPKABKA

PexoMenayemasi yactora HMKIOB Harpyxenus f=10—17 I'w.

HcnpiTaTenbHas MaliMHa JOJDKHA O0ECNeYHMBaTh IMYJIbCHPYIO-
i (OTHYJIEBOW) LIUKI HanpsbkeHu 6 (puc. 5.4), rae ¢, — BpeMs nay-
3bl, B TECUCHUE KOTOPOU COXPAHSAETCS TapaHTUPOBAHHBIN 3a30P MEXKIY
IIyaHCOHOM U JI€PKAaBKOM, 1 = f,; + £, — IEPUOJ LIUKIIA.

JInst co3gaHus rapaHTUPOBAHHOTO 3a30pa MEXIY TEH30MYaHCO-
HOM M TTIOBEPXHOCTHIO JIEP>KABKHU JOJDKHO OBITH BBIMOJHEHO YCJIOBHUE
tw/ts > 0,3.

| fu I i

Puc. 5.4. I'padguk nyibCUpYIOIIETO UKIa HATPYKEHUS
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B cTpykType OTKa30B HIHEKOBBIX HCIOJHUTEIBHBIX OpPraHoOB
OUYHCTHBIX KOMOATHOB OTPBIB pe3ueaepxkareneit cocrapmsin 40—70 %
OT BCEro o0bema 0TKa30B.

C 1ebl0 YCTAaHOBJICHUS MPUYUH OTPHIBA U YCKOPEHHUS IMOUCKA
TEXHOJIOTUYECKUX W KOHCTPYKTHBHBIX PEIICHHUM, 00eCreunBaromux
CYIIECTBEHHOE YBEJIMYEHHUE JOJITOBEYHOCTH IIHEKOB, ObLia pazpado-
TaHa METOJMKAa WCHBITAHUU COCAMHEHUsS pe3leepKaTeb — KOPIYC
ITHEKa Ha yCTaJlOCTh [8§].

HccnenoBanus nTpoBOAWINCH Ha CTEHJIE, 0a301 KOTOPOTro SIBJISI-
ercs ruaponyiabcanronHas MammHa MYVYIIS0. Harpyska Ha pesie-
JepKaTeb MepelaBaiach Yepe3 MyaHCOH CO BCTPOEHHBIM (3aBaJIbIIO-
BaHHBIM) CTaJbHBIM IIAPUKOM M CUCTEMOW TEH30JIaTUMKOB, oOecrie-
YUBAIONIEH PETUCTPALIMIO HArPYy30K C TOYHOCTHIO +2,5 %. UcnbiTanus
MPOBOJUIINCH MPU MSTKOM HAarpy>KeHUM (3alaHHON BEJIMYUHOW SIBIIS-
Jach Harpyska) 0 00pa3oBaHUsS BUJIAMMBIX MUKPOTPEIIUMH WA O
MOJTHOTO Pa3pyIlICHHUS.

Cxema HarpyeHus coeauHeHus: (puc. 5.5) COOTBETCTBOBajia
OTHOIIICHUIO yCUJIUS Moaauu Y K YCWIHMIO pe3aHus Z, paBHomy 1,7

(cmydaii 3aTyIDICHHOTO MHCTPYMEHTa C IIIOIIAJIKOM 3aTyIUICHHUS
2
1,5 cm”).

il

Ll ataatinin

Puc. 5.5. Cxema HarpyxeHus pe3reepKaTels:
1 — myaHcoH; 2 — muuTa; 3 — nojictaBka; 4 — pesleaep>xareib
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Yeunue R, neicTByroliee Ha pesell B 3kcruryatauuu (R = 40—
60 kH) mist yckopeHusi HCHOBITaHHWM, OBLUIO 3aMEHEHO Harpy3Kou
P =200 xH, npunoxxeHHOU K TOpIy pe3ueaepKaTens. Y UThIBasl JIU-
HEWHBIN XapakTep KPUBON yCTAOCTU B JABOMHBIX JIOrapu(hMUUYECKUX
KOOpJIMHATAX, Takas 3aMeHa JoIycTuMa. YacTtora HarpyKeHus Mpu-
HUManach paBHou 11 I'm.

HcneiTanus poBEJeHBI Ha IPUMEPE CEPUMHOTO pe3lieaepKaTe-
a1 211I88P.061.

6. HIHTEPHET-PECYPCBbI
I1O 'OPHOMY UHCTPYMEHTY

Tsepovle cnuagvl, pexcyuue UHCmpymeHnmol U nPUCnocoOIeHUs

1. «KupoBorpaackuii 3aBoJ TBEPBIX CILIABOBY
http://www.kzts.ru

2. «TBepaocruiaBy
http://tverdosplav.ru

3. «I'opHBIIl UHCTPYMEHT
http://www.grins.ru

4. «Konenckui MallmHOCTPOUTEIILHBIA 3aBOI»
http://www.kopemash.ru

5. «Kennametal Inc. »
http://www.kennametal.com

6. «KKRUMMENAUER»
http://www.krummenauer.de

7. «BETEK GmbH & Co.KG»
http://www.betek.de

8. «TexmocraBka»
http://www.tehpostavka.com

9. «Cubupckue ropHOIPOMBIIIICHHUKI
http://sibgp.ucoz.ru/index/rezcy dlja_shakhtnykh kombajnov
/0-5
http://sibgp.ucoz.ru/index/universalnyj_rezec/0-7

10. «BOART LONGYEAR»
http://www.boartlongyear.com



http://www.kzts.ru/
http://tverdosplav.ru/
http://www.grins.ru/
http://www.kopemash.ru/
http://www.kennametal.com/
http://www.krummenauer.de/
http://www.betek.de/
http://www.tehpostavka.com/
http://sibgp.ucoz.ru/index/universalnyj_rezec/0-7
http://www.boartlongyear.ru/
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