B. ¥, AHTOROB

NAACTMACCOBbBI
OPEHAX

L
USAATENLCTBO ,HOJNOCH
Mocksa—196 7"



YJIK 631.62:620.862.3.678.5

O HanaredncTBA

KuHra cocTasfiéHd MO MATEPHAAAM HIYUHLIX HCCHe-
AOBAUKA H NPOHIBOACTBEHHOID ONLTI MO CTPOHTENBETBY

naacTMaccosoro aApenaxa B CCCP.
B sHefi ofobuieH onbT HCOOAL3OBAHHA CHHTeTHYECKHX

NOMHMEPHBEIX MaTepHANOR — NJACTMACC — OIS H3rOTOBJIC-
HiA gpenaxuuix Tpy6. Jlanw ocnopubie CBeJCHHS O 1L1ACT-
MaccaX M KOHCTPYKUMAX ApeHaxuuX Tpy6 H3 ITHX Ma-
TEpHAaNoB.

PaccMoTtpensl  ocHOBHLIC  criocofnl  CTPOHTEJBCTBA
ANaCTMACCOBOIo Jpenaxa — Tpanmelinuft n  Gecrpanuled-
HLf.

KuMra paccuMtana na cOeuuaincTos B obiactH Me-
AHOPAIHH, PaboTAIDIUUX 1A MAIHHHO-MEJHOPATHBHLIX W
AYCOMEAHOPATHBHHIX CTAHIHAX, PYKOBOJHTE]El COBXO30R,
KONX030B H yuelHO-ONLITHHIX XoaafcTB. OHa Oyaer mute-
pecnia Taoke paboTHHKAM NpPOEKTHO-H3WCKATENBCKHX Op-
FAHHSAOAT CeNbCKIXO3AHCTBENNEIX  yYeOHHX H HaydHo-
HCCAEMOBATENBCKHX HHCTHTYTOB M ONBITHHX CTanumi.

Pasnea 1 rhasw 4 mnanucan A, Ilnaehra, pas-
nen 2 — B, Kaanumeme, LI H. HIkunkne, . 8. Ceranem n
3. X. Branft, paagen 3— X. 0. Tomnconom; pazgen |
raaBul 5 — X, T. Ilerepconom.

OTspiBH O KHATE H 3aMevanua NpPOCHM ITanpaBisTh
no agpecy: Mockea, K-31, va. Ilsepxunckoro, 1/19, na-
narenwcrio «Konocs,
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BBEAEHME

[TnacrmaccoBuiii apenax OTKPEJT HOBYIO 3Dy B MeaHopa-
und. bByayus jerHineM  XHMHYECKOH  IIPOMBIIIJIEHHOCTH,
KOTOpas 3a mocJieiHHe ToJki HayyHaach CO3[aBaTh COBep-
IWEeHHO HOBLIE CHHTETHUYECKHE CTPOMTEJbHBbIE MATepHajbl C
3a/laHHbIMH CBOHCTBAMH — IJIACTMAcCCHl, Ol HMEET OTJHY-
HYIO HHAYCTpHaALHYIO 6a3y M HeOrpaHHYeHHOe B Hallef
crpane npupoanoe cuipbe. Kak B nameit crpane, Tak u 3a ee
pyOemoM NIacTMACCOBBIH JpeHax YCHeUWHo pasBuBaeTcs.
10 obbsicHsAeTest OONBIIHMH NPEeHMYLIECTBAMH IJacTMac-
COBOro Jpenaa rnepej paHee CyleCTBOBABIIHMH €ro BHAA-
MH (rOHuYapHBIH, 1epeBAHHBIN). '

MuorouncjaenHble TMONBITKH, NpeanpHHATHE B HalleH
cTpaHe H 3a py0e:xoM 3HAYHTENbHO YAeHIeBHThL TOHYAPHbIH
JpeHa) W aBTOMAaTH3HPOBATH €ro CTPOHTENLCTBO, SaMeT-
HHIX yenexop e gadau. IlpenaTcTBHem 9TOMY CaOy#Kar:

HEBO3MOJKHOCTE NPAKTHYECKH YBEJHYHTb JUIHHY Jpe-
iaxuoii roguapuoil TpyGku (crammaprhas AJaHHA 33 CM),
a OTcloja, Kak chaeicTBHe, MHOTOYHCJEHHOCTH OMaCHBLIX
JJIfl 3aMNEeHHsA CTHIKOB;

HEBO3IMOXKHOCTh 3HAYHTENBLHO YMEHbLIIHThH BeC IpeHamx-
HBIX TpyOOK;

HeOOXOAUMOCTh 3arpaudsarh  OoJibllIOE  KOJMHYECTBO
PYYHOrO Tpy/Jda NpPH H3TOTOBJAEGHHH TPYOOK H HX NpHMEHe-
HHH (3arpy3ka B meun [ 00#ura, BHrpy3Ka H3 meyed
nocse 00XHra, NOrpy3ka B KOHTeHHeph MK aBTOMAaulHHbI,
packjajka BHOL TpaHlleii, nojaya Kaxjoii TPYOKH B
TpaHIIe0 HJH B' CMYCKHON /MOTOK APEHOYKJ1aJuHlKa, onpas- .
Ka B Tpauuwesx IAf oOecrneyeHHs HaJEHOCTH CTHIKOB
TpyGOK, H30AALHA CTHKOB (HABTPYIOLIHM MaTepHaIOM,
pyusas npuchinka 20-caHTHMETPOBBIM CJOEM TpyHTa Ads
NOJATOTOBKH TpaHlleH K obpaTHoii 3acbhinke ee OyJabjo3e-
pom);

1e0GX0AHMOCTE NPHMEHATH Tpaullelinbiit cnocod CTPOoH-
TeqbCTBA, Tak Kak npu OecrpaHuieiiHoM cnocobe He JO-
cTHraeTcs TpeOyeMOe KayecTBO CTBHIKOB TOHYapHBIX TpY-
60K M JpeHbl He¢ TapaHTHpOBaHBEI oT 3aufends. ITepexonom
Ha MJAaCTMACCOBBLIA ApeHa) yie pelleHbl TakHe BONpoch,
KaK yBeJHYeHHe JJIHHBEI JpeHaxHbIX TpyO A0 NMOJHON [JH-

3



Puc. (. Beerpanwefinuit apenoykaagunk JIBH-1.8.

uol apen (a0 150—200 m u Goaee), ymenblleHne HX Beca
(1o 30 pas no cpaBHEHHIO C TOHYAPHLIMH), 3HAUHTENbLHOE
NOBLIEHHE MPOHIBOANTENLHOCTH TPYLa U CHHIKEHHE CTOH-
MOCTH CTpoHnTeabcTBa. baaroaapa npHMEHEHHIO IEeJbHOTS-
HYTBHIX IJAacTMACCOBHX TPYO B JVIHHHBIX TJAaCTMACCOBBIX
JIEHT 3HAUYHTENBHO YINPOCTHJCH Npollece CTPOHTEAbCTBA: OT-
naja HeoOX0AHMOCTh B ONpaBKe CTHIKOB JApeHa»M HBIX TPYOOK,
NOSABWIACH BO3MOMKHOCTL nepexoaa K 6ojee nporpeccHBHoO-
My GecTpaniueiiHomy crnocoly CTPOHTEABCTBA JIpeHaxa, npH
HnTﬂmM 3aKJaajKka JApeH NOJHOCThIO aBTOMAaTH3HpQBaHa.

AlUHHBL aas OecTpaHIledHON 3aKJajKH MnjaacTMacco-
BbIX ApPEH M0 CPaBHeHHID ¢ OOBIYHBEIM MHOTOKOBIUOBHIM
TpaHuweiasiM sKckaBatopom ITH-IT], npumensonuMca Ha
CTPOHTENBCTBE FOHYAPHOrO JpeHar)a, MeHee MeTal0eMKH,
npoule No KOHCTPYKUHH H JIerkH B wucnoaHeHun. Hanpu-
mep, HasecHoit apenoyknaaunk JIITBH-1,8 xouncrpykumu
Mewmepckoil 30HAJBHON ONBITHO-MEJMHOPATHBHOI  CTAHLMHN
BHHUHUTsM um. A, H. KocrakoBa Becut okoao 7560 xr
(puc. 1). Konerpykuus ero npocra. Hapeumnpaerca oH Ha
CTAHAAPTHYIO THAPABIHYECKYIO HaBecKy Tpakrtopa. Korjaa
HeT HeOOXOAUMOCTH 2aKJAJLIBATh APEHLl, TPAKTOP MOAKHO
HCNONL30OBATL HA APYIHX paborax.
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Bee ato penaer HeoOXOAHMEIM 03HAKOMHTb BCEX MOJHO-
paTopoB ¢ HOBHIM BHJOM JpeHaa, ¢ 0COOEHHOCTLIO HOBHIX
MaTeEpHaJJ0B — IJaCTMACC, H3roTaBMHBaeMLIMH H3 3THX Ma-
TEPHAJNOB NpeHaxHbIMH Tp}fﬁaMH, CO3J1aHHBIMH B nHacTosliiiee
BpeMsa MaAlIHHaAMH, CTAHKAMH H H]JHEI]DCGﬁJIEHHFFMIi, IMPpHME-
HAEMBIMH NpH CTPOHTEJ/IBCTBE ILIACTMACCOBOTO JIpeHazka,
TCXHOJOTHEH 3aKJaIKH NMAacTMacCoBLIX JPEH TpaHileilHbIM
H OecTpaHlICHHBIM cnocoboM, JafOpaTOPHEIMH H NMOJEBLIMH
HCCAeA0BAHHAMH palboThl MJAACTMACCOBLIX JAPEHaXKHBIX TPYO
H CHCTEM IJACTMACCOBOIO JpeHarka.



FAABA 1, [NONMMEPHBIE MATEPMA Nlbl
ONg OPEHAMA

ObuwMe NOHATHA © MonMMepax

B nocnieanne rofbl XuMHuecKas NpOMBIIEHHOCTH CO3114/1a
HOBLIE BHIBI HCKYCCTBEHHBIX CTPOHTEJ]bHBIX MAaTepHAJIOB,
H3TOTOBAAEMBEIX HA OCHOBE IOJHMEPOB — BHICOKOMOJIEKYAsp-
HBIX Opramuyeckux coenuncuunii. IlpoussoscTso moaumep-
HbIX MaTepHaJiOB HENPEPLIBHO PACIUHPSCTCH, CHITE3HPYIOTCH
HOBbIE MOJHMEPBI H HA HX OCHOBE CO3JalOTCH BCe HOBLIe
HCKYCCTBEHHBIE MaTepHabl, HAXOAAIIHe IHPOKOe JpHMeHe-
HHE BO BCex 00J1acTaX HApPOAHOro X03AHCTRA.

[TonuMepnbiec MaTepHanel, 1 B TepPBYIO ouepenb HAHOO-
Je¢ OOLIHPHLIE HX TPYIIIbl — NJACTMACCHl, HAXOAAT MNpH-
MEHEHHe B MOJHOPATHBHOM CTPOMTENbCTBE (A8 NPOH3-
BOACTBA NPOTHBOPHABTPALUHOHHLIX  TIICHOK, JAPEeHaMHBIX
TPYO H Ap.). _

OCHOBHBIMH IOCTOHHCTBAMH TOJAHMEPHLIX MaTePHAJOB
H H3[EJHH, MPHMEHAEMbLIX B MeJHOPATHBHOM CTPOHTENhCT-
Be, MABJSETCH HX JIErKOCTb, OTHOCHTEJbHasl TIPOUHOCTE,
TBEPAOCTb, BOJOHENPOHHUAEMOCTh: XHMHYECKAas CTOHKOCTb
H JIACTHUHOCTB, a TaKXKe Kopposuoctoiikoctb. Iloanmep-
Hble MAaTepHalibl MOTYT CO31aBAThCH ¢ JIOOBIMH 3aTaHHbI-
MH cBOHCTBaAMH, POPMaMH H XapakTepoM JHIEBON NoBepx-
HOCTH. DTO NMO3BOJINT N0JYUATh ApeHaxKHbie TpyOsl H (pacon-
Hble YACTH HAHBBIFOAHEHINHX KOHCTPYKILHIL.

CymecTBeHHBIM (akTOpOM, MOBIHABIIHM Ha pa3BHTHe
NPOH3BOACTBA M HNPHMEHEHHe IIacTMace, ABJAeTcA Mpo-
CTOTAa M3TOTOBJICHHA HA HX OCHOBE M3JeJH{l, B 4acTHOCTH
HEMPepPBIBHEIX ApeHaMHbIX TpvD. a TakkKe HeorpaHHueH-
Hble chipbeBble pecypchl (puc. 2) [14, 16, 21].

B Hacrosmee Bpems MeamopatopaM HeoGXOaHMO HMeETh
xota Obl OOlHE TOHATHA O MOJUMEpaX, NOJHMEpPHLIX Ma-
Tepuanax w uaneausix aas Gosee sddexkTHBHOro HX He-
TOJb30BAHHA B MEJHOPATHBHOM CTPOHTEJILCTBE.

BricokoMoaekyApHEIMH  (MOAHMEPHBIMH) HAa3bIBaloOTCH
coejiHHenus, oOpazoBaHHble H3 OTPOMHBIX MOJIEKY/T, TAK Ha-
anipaeMblx Makpomodaekya [16]). MakpoMmodaekyas cojepikar,
KAK MpaBHJO, TBICAUH, COTHH THICAY H MWIJAHOHBLI ATOMOB,
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NPOYHO CBASAHHBLIX Memay colofl, TOrMN KAk  MOJEKYJHl
OOLIYHBIX OPraHHYECKHX COCHAMHENHN, HALBACMBIX HH3KO-
MOJIEKYSIPHBIMH BellecTBaMu, HACUHTBIBAIOT CHHHLbI, Je-
CATKH M peXe COTHH aroMoB. ITO OCHOBHOE pasjaduHe B
pasMepax MOJIeKyJ H, CJeLOBaTe/NbHO, MOJCKYJAAPHLIX Be-
COB BLICOKOMOJIEKYJAAPHEIX W HH3KOMOJEKYJAPHLIX COEH-
HEHHA 1 onpeneider HX OCHOBHBIC cCBoiicTBa. lak, HH3Ko-
MOJIEKYSpHEIE BELLeCTBA JCTKO H OLICTPO pacTBOPSIOTCH B
pacTBopHTensax, o0pasys [A0BOJbIO MOABHMKHBII pacTtBop, B
TO BpeMsl Kak BBICOKOMOJIEKYJAfpHBIe BellecTBa MOYTH He-
pacTBOpHMBEI, JHGO MeANAeHHO pacTBOpsAIOTCSA, obpasya npu
ITOM KOJJIOHAHKI BHICOKOBA3KHH pacrBop,

[Ipu HarpeBaHuH TBEPIBIC BHICOKOMOJCKY/IAPHBIE Belie-
CTBA MOCTENeHHO MepexofsT B BA3KO-TeKyuee COCTOAHHE H
saTeM HauHHalOT pasaaratbed 0Oe3 mepexojfa B KHIKOeE CO-
croanue.: B ominyMe OT JKHAKHX HH3KOMOJCKYJSIPHBIX
cOeNHHEeHHIT BLICOKOMOJIEKYJsipHble BelllecTBa NpH Harpe-
BaHHHM He NpeBpalllaloTcs B map M He yreryuusalorcd. Bee
sTH cpoiicTBa OOYC/AOBAeHBl OOJNBLIOH CHIOH CHEMIeHHs
MeXKIY. MAKPOMOJIEKYJIAMH BLICOKOMOJIEKYJISIPHBIX BEIIECTB
M cnaboil cHJOH cLeMJIeHHS MeXAYy MoJeKyJlaMH HH3KO-
MOJIEKYJISPHBEIX BelllecTs,

Bece BBICOKOMOJIEKYJfAPHBIE COeHHECHHA B 3aBHCHMOCTH
OT TNPOHCXOMJIEHHS NOApasaeNdioT Ha TIPHPOJHBIE, BHIJle-
JeHHBle H3 NMPHPOAHEIX MaTepHaJoB, MCKYCCTBEHHbIE, MMOJY-
yeHHBIE NMYyTeM XHMHYecKOoH MoOAHGHKALHH MPHPOAHBIX TIO-
JUMEpPOB, M CHHTETHHECKHe, MOJYueHHble NyTeM CHHTe3a
M3 HH3KOMOJIEKVAAPHBIX COeHHeHHH.

B npupojie BcTpeyaercs OrpOMHOE KOJMHYECTBO BBICOKO-
MOJIEKYJSIPHBIX  coenuHeHHi. K HHM OTHOCATCS  MHOTHe
NpHPOANEIE CMOJbI, 6e/JKOBblE BelllecTBA PACTHTEJLHOIO H
#MHUBOTHOTO TIPOHCXOMKJIEHHA H MHOTHE JPYTHE.

C xamxiaslM roioM BO3pacTaeT NPOH3BOACTBO CHHTETH-
yeCKHX MOJHMEpPOB, TO €CTh BBICOKOMOJICKYJISPHBEIX COeJH-
HeHuil, MOJyYaeMbIX CHHTE30M H3 HH3KOMOJEKYJ/SPHBIX
npoaykrop. bBrictpo passBuBaercd NPOMBINIEHHOCTH IJIa-
CTHUECKHX Macc, CHHTETHUECKHX BOJIOKOH, CHHTETHUECKOTo
KayuyyKka, Jakos, KJees H Ap. [IpoMBILLIEHHOCTb IJIACTH-
yeCKHX Macc pacroJaraeT B HacTosllee BpeMs -GONBIIHM
KOJIHYECTBOM CHHTeTHYECKHX MOJHMEepHBX MAarepHalos C
pa3Hoo6GpasHEIMH CBOHCTBAMH.

MakpomonekyJel GONBITHHCTBA BBICOKOMOJIEKYJ/IAPHDIX
cOeHHEHHIT TNOCTPOEHB H3 OJHHAKOBBIX MHOTOKpaTHO TMO-
BTOPAIONIMXCA TPYAN  ATOMOB — SJEMEHTAPHHLIX  SBEHbLEB.
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Yucsio 3peHbeB, COGJHHAIOMHXCA B  MaKpPOMOJECKYJY
npu obpasoBaHuM TOrO HJIH HHOrO MOJHMEepa, He ABAAETCH
MOCTOSHHLIM: B OJJHHX CJy4asiX TAKHX 3BCHLEB COEAHHNETCH
Goablue, B APYrHX MeHbIIe, H B pe3yJbTaTe MNOJYYalOTCHA
MOJIEKY/Ibl pPasHOH BeJHYHHBLI, TO €CTh PasJHUYHOTO MoJje-
KyJASIPHOTO Beca, CXOXHe MexXay co0oil JAHIlb CTPYKTYPHEIM
cTpoeHdeM 3seHben. IlosTomy, Korja rosopsit 0 MOJEKy-
JAPHOM Bece MOJHMEpa, HMEIOT B BHJAY CpPEeJHHH MOJeKy-
JApHbll Bec, Hanpumep, nas NOAHBHHHAXJIODHAA OH paBen
100 000, oagHako B 3TOM MONMMEpPE MOTYT OBITH MOJEKYJbI
H ¢ MogaekyaapubiM Becom 130000, 150 000 u Gosee.

Monexyaspuslit Bec BHICOKOMOJHMEPOB BJIHAGT Ha HUX
CBOHCTBA H 3aBHCHT OT AJHHH uend. C yBeJuueHHeM IJAH-
Hbl LETIH MOBLITAeTCA MPOYHOCTH HA pAa3phIB, TeMmieparty-
pa nJaaBaeHHs, 3JaCTHYHOCTb, YMEHbUIAETCA  pPacTBODH-
MOCTb H T. JI.

Ha cpoiictBa BLICOKOMOJIEKYASIPHBIX BELECTB HENoCpes-
CTBEHHO BJIHSIeT CTPYKTYpa NnoJjiuMepa, To ectb ¢opma mo-
CTPOEHHS ILeNH H3 MNOBTOPAIOUMIHXCA 3BEHbEB MaKpOMO-
JIeKYI,

[To coBpeMeHHLIM INpeACTABJEHHAM, BBICOKOMOJIEKYJp-
Hble COCAHHEHHS NOCTPOEHHl H3 AJIHHHBIX THOKHX HHTEBHI-
HBIX MOJeKyJ, cnocoOHBIX H3MeHATh cBoio dopmy. CesAsb
MeXIy MaKpOMOJIeKyJaMH oOcyulecTBaserc (PHIHUeCKHMH
CHJIAMH MEKMOJICKYJASPHOTO BO3JeiiCTBHA-

CHHTeTHUECKHE CMONBI

CH!-ITETHHEL‘KI:H-IH CMOJiaMH HashiBalOT psaj opra-
HHYECKHX BBICOKOMOJIEKYJSAPHBIX NPOAYKTOBR, MOJYYAEMBIX
CHHTETHYECKHM TNYTeM H3 HH3KOMOJEKyJApHLIX CcoegHHe-
HHIT,

ITpouapoacTBo CHHTETHUECKHX CMOJ OCHOBAHO HAa JBYX
OCHOBHBIX XHMHYECKHX Mpolleccax — pPeakiHAX TNOoJHMepH-

3alHH H TIOJIHKOHIEHCALHH,
[ToaumepH3auHed Ha3LIBAIOT NpolECC COEJAHHEHHA

11e/IOr0 YHCala MOJEKYJ HCXOAHOTO HH3KOMOJIEKYAPHOTO Be-
UIeCTBA — MOHOMepa — B OfHY OOMAbIIYI0D MaKpOMOJEKYJY
BBICOKOMOJIEKYJIA PHOTO BELLCCTBA — MOJAMEpa, 3/AeMeHTap-
HBII COCTAB KOTOPOro MAEHTHYEeH COCTABY HCXOILHOrO Be-

lulecTBa.
[TlonnkonaeHcannel Ha3LBAOT MPOLECC COEAHHE-

HHA LeJIoro YHeJa MOJIEKYJ HCXOAHOro HH3KOMOJeKY/1fpHO-
ro BeuiecTBa — MOHOMEpa — B GOJBIIYI0O MAaKpOMOJEKYaY
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NOJUMEpd ¢ BLIAEJACHHEM BO BPEMS PEAKUNH  HH3KOMOJe-
KYAAPHBIX BEILECTB. DJeMeHTAPHBI COCTaB IMpojayKTa mno-

JAHKOHJEHCALlHH He COBMAajaeT C SJACMEeHTApPHLIM COCTABOM
HCXOOHOTO MOHOMEpaAa.

Mnacrmaccel

[lmacrmaccaMu Ha3LIBAIOT HCKYCCTBEHHBIC MaTepHAaab,
NOJYyUeHHbIE a OCHOBE BBICOKOMOJIEKYJAPHBIX OpraHuye-
cKknx peutects, Oun o61afaloT NPH JCHCTBHH TeMnepartyphi
H JlaBJIeHHS MJACTHYHOCTBIO, TO €CTh CNocoGHOCTLIO hopMo-
BaThbCH, a B OOBIYHBIX YCJAOBHAX COXPaHAThL TNpuoGpereH-
Hyl0 (opmy (B BHAE FOTOBHIX H3ZeqHit).

[InacTMaccel MO MX CTPYKTYpE MOMKHO pasfleHTh Ha
HMECTKHE (MAAaCTHKH) M 3JacTHYHBE (93/1aCTHKH),

CosBpemeHHble THTIBI [J1aCTMacce, Kak MpaBHJIO, COMEp-
JKAT TPH TPYyNnNbl BemlecTs: cBA3ylouiHe, naacTtudu-
KATOPB H HANOJHHTEJMN,

CBA3YIOULHMH BelecTBAMH CAYIKAT CHHTETHHECKHE
CMOJIbE, OHH SIBJASIOTCA OCHOBOH TOTO HJIM MHOTO BHJA Njact-
Macc WJH MJacTMaccoBoro usgenus, o6Gpasysa ero gopmy.
Xapakrep mjacTMacchl Onpepesnsiercs XHMHYECKMM cocTa-
BOM OCHOBHOTrO cBA3yioulero semecrtsa. Hanpumep, npuwme-
HAIOUHCCH B HACTOsMIee BpeMd B MEJHOPATHBHOM CTPOH-
TeJbLCTBE BHHHMIVIACTHI NpeicTaBadAloT coO0H mMmiacTMaccehl,
noJyyaemMble Ha OCHOBE NOJHBHHHJAXJOpHAA.

TMaacrupukaropn no0aBaAAIOT K CHHTETHUYCCKHM
CMOJAM AJAS YAYYIIEHHS WX 3JaCTHYECKHX H MJIACTHYECKHX
ceoficrs. ITpu BBesenun naactrudukaropa obaervaerca ne-
pepaboTka noiuMepa, a TakiKe (opMOBaHWe TOTOBOTO H3-
neans. B kaueerse naactindukaTopos oOBIYMHO NPHMEHSAIOT
nubytTHadTanar, oJeHHOBYIO KHCIOTY, cTeapHH, kamdapy,
IMTHIHEPHH H Ap.

HanoanwnTtean npuiawT H3fe uam GOabIIYIO Mexa-
HHUECKYI0 MPOYHOCTH, MPEeRoTBPallaloT YCaiKy H cokpaila-
I0T Pacxoji CMOJBI, CHHAKaf TaKHM 00pasoM CTOHMOCTb H3-
JLeJI N,

B GoabmpHcTBe CjAayuaen NPpUMeHAIOT NOPOIIKOBLIC, BO-
JOKHHCTHIC M CAOHCTBIE HAMOJHHTE/H.

[ToMuMO yKa3alHBIX BEWECTB, B [JIACTMACCY MACTO BBO-
JIAT KpacHTeaH (mpHialoulde MJAacTMacCoBOMY  H3ICJHIO
wenaeMmblit uset), crabuansatopsl (crabuansanpylouiHe Tpe-
Oyembie CBOICTBA MAACTMACCOBLIX H3MIeAHIT), aHTHOKHCIH-
TEJAN, VCKOPHTEAH TBepIAeHHs u Ap.
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[Taactmacch, (H3HKO-MeXaHHYeCKHe CBOJICTBA KOTOPHIX
ONpenensanTca rMaBHbIM 00pa3oM CBOHCTBAMH HAMOJAHHTENA,
HA3blBAIOT MO XapaKTepy HamoJHHTEN:

fnacrtrmacca Hanoauureas
Tekcroant Tkawe M3 OpranHvecKHx BOJOKOH
CTeKAOTEeKCTOANT CTeéRAOTKAHD
CTEKN0BOA0KNT OTpeskn CTEKATHHONO BOROKHA
A pesoaut Jpepecibli mmoH
AcCGOBONOKHHT Pacnymennustit acGect

M3 nanactuueckHx macc nyrem HX mepepaGOTKH pas3auy-
HBIMH METOJaMH (MpeccOBAHHE, JHThe INOJ AaBJeHHEM, He-
NpepbLIBHOE BHIABJHBAHHE H JP.) MOMKHO MONYYATH H3JeJHSA
10600 GopMEL.

[1o OTHOWMIEHHI0O K HATPEBAHHIO IIACTHYECKHE MACCHI
MOMHO MOAPAa3NeJHTL HA JIBE FPYNNLL: TEPpMONJAacCTHY-
HBIE H TEpPMOPEaKTHBHBLIE,

TepmonaacTHUYHBIE MJIACTMACCH XapaKTepH3YIOTCS
0OpPaTHMOCTBIO CBOHCTB: IIPH HArPeBaHHH OHH pPa3MArYamwT-
Csl, CTAHOBATCA NMJAACTHYHBIMHM, & NPH OXJaXK/JeHHH CHOBA
3aTBepAeBaloT, NpHODpeTas NPHCYULYID HM MeXaHHYecKylo
IIPOYHOCTL H JApYrHe CcBoHcrBa, KOTOPBIMH OHH obnaja-
JIH o narpesanusi. Pasmaruense M OTBepAeHHE MOXKHO
IIPOBOJINTE MHOrokpaTtHo. K Takum miacrmaccaM OTHOCHAT-
€A BHHHMJIACT, NOJHITHAEH, TNOJHIPONHJIEH, MNOJHCTHPO
H Ip.

TepmMopeakKTHBHBIe MIACTMAcChl NPH HarpeBaHHH
BHAUAJE CTAHOBATCA IJIACTHYHBIMH H MPHHHMAIOT 34 aHHYIO
¢opmy; NpH NocjaelyioleM HATPEBAHHH OHH TepsIloT mjia-
CTHYHOCTh H (OPMOBATHCA HE MOTYT, TAK KAK TMEpexosar B
HellJIABKOe H HepacTBOPHMOE COCTOsIHHE. DTO 0O0BACHASTCS
TeM, YTO OT/e/bHbBIE MAaKpOMOJIeKyJbl CLIHBAIOTCH H obpa-
3YIOT ceryaTyio  cTpykrypy. K Takum naacrmaccaM OTHO-
cATCH PeHonNacTbl H AMHHOMJIACTHI,

Ceasywoumee, HanbGosee pacnpocTpaneHnbiMH CBA3YIOLIH-
MH, HCIOJb3YeMBIMH B TIPOH3BOJACTBE JIPEHaXHBIX TpyD u3
njaacTMace, IBIAI0TCA NMOJHBHHHIXJAOPHA H NOJHITHJIEH,

[Tomueunuaxaopua (I1BX) — s71o npoaykr moaumepuza-
IHH XJopucroro puHuaa. On npepcraBiasier co0Goli Genabiil
HJIH CJAErka KeJTOBaThlil NMOPOLIOK ¢ MOJEKYJAAPHBIM BecoM
100 000 u Gonee.

[[1oTHOCTE NMOJHBHHHJAXJOPHIAHBIX cMoa 1.4 2/cu®; na-
coinuoii Bec 0,56—0,25 ke/a. [ManacTuduuHpoOBannble NACH-
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KH H3 NOJHBHHHAXJIOPHAA CTOHKH K JeHcTBHIO vabTpadu-
OJIETOBLIX Jyyei. TBepable, TO €cTh HeNAdCTHPHIIPOBAHHELE,
naeHkH o0gafaloT cTofiKOCThIO K Macaam, Ilpu marpebanuu
no 70°C noauBHHHAXNOPHL paamsaruaercs. [Ipounocts ma
paspblB MJIEHOK H3 NOJHBHOHAXJ0pHAa oT 231 no 638 Il [ca?
(oHa MOHHKAaeTCd ¢ YMEeHbUIEHHEM MOJIeKYASPHOro Beca H
MOBBIIEHHEM COflepsanud NAacTHPHKATOPOB); TBEPAOCTD
(mo wrane llopa) 15—100, 8 3aBucHMOCTH OT OKpy&Kal-
e Temnepatyps; yaaunenne ot 50 mo 500%, kotopoe
00paTHO NMPONOPUHOHAJNBHO TIPOYHOCTH HA paspuB. ITnenku
HMEIOT BBICOKYIO IIPOYMHOCTE HA HeTHpauHe u narud. HMx sna-
CTHYHOCTD NPH MOHHIKEHHBIX TeMnepaTypax 3asHCHT OT THIA
H COJEp¥KaHus naacTHPHKATOpOB.

B npoMbllIeHHOCTH MOJHBHHH/IXJIOPHA MOJYYAIOT I0JH-
MepH3allHed XJOPHCTOrO BHHHJAa B BOAHON cpepe. Iasg us3-
rOTOBJIEHHS TPYO H IJIEHOK MOJHMEpPH3alHIO OCYUIeCTBAAIT
BOJAHOCYCNEN3HOHHBIM cnocoGoM, NMPH KOTOPOM MOAYUaloT
CYCNEH3HH C NOCJeAYIIHM BHIeJeHHEM MOJHMepa B BHJe
OTHOCHTENBHO KpynHbiXx uacTHii — oT 0,01 mo 0,3 aa,

Muactudukaropel. B GosblunucTBe ciayuaen naacTtHdH-
KaTOPEl NPeACTABIAIOT COO0H HH3KOMOJCKYAAPHLIE BHICOKO-
KHIALHEe XHAKOCTH, KOTOPbIE XOpOIlo COBMELLAIOTCHA ¢ pas-
JHYHBIMH nonumepamy. IlractudukaTopsl MOHHKAWOT TeM-
nepatypy CTeK/JOBAHHA TOJHMEepa H MOBHILIAIT 3JacTHY-
HOCTH OOpasyIOIIHXCH MJICHOK HAH JAPYTHX IJIACTHKOB (of-
HaKO IIPH 3TOM HECKOJBbKO CHHXKaeTcd HX MeXxaHuueckas
NPOYHOCTH) .

[Tpoumece BsaumoaelicTBHs MoOJeKys miacTH(HKATOpa C
MOJIEKYJIaMH noJiHMepa HaseiBalor HalOyxaHuem, ITO sBJe-
HHEe OCHOBAHO Ha CBOHCTBe MOJHMEpa NOMNIOLAThL COOTBET-
CTBYIOLHE HH3KOMOJEKyaspHele KuIkocTH. [Ipw stom
MOJIEKYJIBI TIIACTH(PHKATOPA IMPOHHKAIOT MEXIY 3BEHbAMH
MaKpOMOJeKyJ MoJHMepa, Kak Obl pasjaBHraloT 3TH 3BEHbLA
H O0OBONAKHBAIOT uacTHUB moAuMepa, OGuaaromgaps uemy
nocjaeJHHe Jerko CKOJb3AT OJHa Mo Apyroi,

ITaacrudukaTopel, B KOTOPHX TIONIEMepEl HAOYXAloT, Ha-
3BIBAIOTCS MEPBHYHBIMH (HJH maacTHPHKATOpAMH-PACTBOPH-
TensiMH). K HEM oTHOocaATest (OASi BHHHJOBHIX NOJHMEpPOB)
CHTOXKHBIe 3GHPH PA3NHUHBIX KHCJOT,

[TnacTHpukaTopsl, B KOTOPHX NONHMCPH TOUYTH HJH

copceM He HaOyXaioT, Ha3bIBAIOTCA BTOPHYHBIMH (MJH maa-

cTHuKaTopamu-pasbapurensamu). [nacrupukaropni-pazba-
BHTEJIH HrpaioT poab ceoeobpasnofl cMA3KH, KPOMe TOr'o, OHH
yMeHBIIAI0T pacxoj Gojee Ae@HUHTHOTO H AOPOrOCTOANLETO
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nepeuuHoro naacriupukaropa. OOBLMHO HX TPHMeNsIOT B
CMECH CNepBHYHBIMH NJACTHPHKATOPAMH, NPH 3TOM OHH 06-
JIEr4aioT H yayulialT npolecc naactHpurkauuu. K naactu-
(pukatopam-pazbaBHTeNAM OTHOCATCA XJOPINPOH3BOAHLIE
napaduioB, XJ0pNpOH3BOJAHbBE HadTanHHa H Jp.

Hna Toro urolel AeficTBHe NAacTHPHKATOPOB cOXpaHA-
J0Ch JINTHTENbHOE BpeMd, OHM He JOJKHE HCNapAThCA.

Hanoaunrean. [lIpasunbumit w paunonainduit peGOp
HEIIG.T]HHTEJIEI'*L HX MOAroTOBKa H CcMelléHHe CO CBA3YIOUIH-
MH — BaxHbie (aKropbl NPH H3rOTOBAEHHH M3JleMi H3
nmaacrmace. K HanoJHuTe 0 NpelbsiBafOT CaenyloliHe Tpe-
GoBanus: OH JHoJKeH ObITh TOHKOLHCHEPCHBIM, CTOIKHM K
OONBIIHHCTBY XHMHYECKHX pearenToB, OAHOPOAHLIM, HO He
JAonxeH HaOyxaTh B BOIe, He COJepXaTb IOCTOPOHHHX
BKJIOYEHHH M paajarathcs TipH pa0GoOuHX TeMmmepaTrypax.
UeM MeHblle AMaMeTP UacTHYCK HANMOJHHTENHd, TeM AaKTHB-
Hee OH cMauHBaercd (uau OOBONAKHBAETCHA) TOJHBHHHJ-
XJOPHAHON MNacToil, 4TO MOBLIILAET MEeXaHHYECKYI0 Ipoy-
HOCTh M YJY4YIIdeT KayecTBO IJIEHKH.

CeoMcTEAR OCHOBHBLIX BMOOEB nNNAacTMAacc,
NPMMEHAEMEIX ANS APeHaMa

OTBT pasnauuHBIX. CTPAaH MOKA3a/, UTO AJsl CTPOHTENbCTBA
IJACTMACCOBOrO JpeHaXa M3 4HCJa CYLIecTBYIOLIHX H BLI-
NycKaeMbiX HNPOMBIMIJIEHHOCTBI0O B MAacCcOBOM KOJHUECTBE
NAACTMACCOBHIX MaTepHaJoB Hanbosee palHOHANBHO HC-
NONL30BATE JBA OCHOBHBIX BHAA: BHHHMJIACT (TBepawlf
[IBX) u nonustuaen Beicokoil naornoctH ([IBIT).

B nacrosauiee BpeMs 3TH IBA BHAA IIACTMACC BHIMYCKAIOT
HC V1A CTPOHTENLCTBA JApenHaxa, a nias uHbix ueneir, [osto-
My OHH He IOJIHOCTBIO OTBevaloT TpeOOBaHHSIM JpeHaKHOrOo
CTPOHTEILCTBA, W NPH HX HCMOAB30OBAHHH Heo0OXOAHMO 3HATH
JIOCTOHHCTBA M HEJIOCTATKH 3THX MaTepHanos. B nanbueli-
IeM XHMHYEecKas npoMbilIeHHOCTb 0JIKHA OyIeT H3rOTOB-
JATh chnellHallbHble BHAB MJacTMacc, MOJHOCThIO OTBeyalo-
iHe noTpedbHOCTAM BOJHOTO XO03AHCTRA-

Bununaacr. Bununjaact — TBepAulii ynpyruit repMonaa-
CTHYUHEIH MarepHaJs, ob0JajalouHil OTHOCHTEJBHO BBICOKOH
Aas  njacrMace  npouHocteio. [loayuaior  BHHHNACT
BBE/IeHHEM B NOJHBHHHJAXJOPHAHYIO cMOJly crabGHaH3aTO-
poB (BewiecTs, MMOBHINAIOUIMX YCTOHYHBOCTE MaTepHa/a
NnpH narpese) n nocjelywowen tepmuueckofi nunacruduka-
e,
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B Coserckom Coioze # B 3apy06eiKHBIX CTpaHax BHHH-
TJacT NPOH3BOAAT B Goablunx KoauuecTBax. M3 Buuunaacra
roroat TpyOBl, MJEHKH; OH ABJAfETCA HaHOo/ee NeleBLIM
BHAOM NJjiacTMacc, MpHMeHAeMLIX IJs ApeHazKa.

Buuunnacr, MNOAY4YeHHBIH NyTeM TepMOMeXaHHYEecKOH
naacTupukaluy OOAHBHHHAXJODHAA, B 3aBHCHMOCTH OT
TeMIepPaTyphLl €ro Harpesa Moet OLITH B TpeX (PHIHUECKHX
COCTOSINMAX: B crekaoobpasiom (mo 90°C, sulcoKonaacTny-
nom (ot 90 no 165°C) u BsAskorekyuem (Boitte 165°C).

CoOTBETCTBEHHO 3THM COCTOSIHHAM BHHHMJIacT obJajmaer
XapakTepHbIMH JJisi Hero TpeMsi BuaamH JaedopMainu:
YIPYTHMH, BHICOKO2JACTHYHBIMH H TJIACTHYECKHMH.

[Ipu HarpeBaHHH L0 BepXHEro npefesa BHICOKOIMIACTHY-
HOTO COCTOAHHSI BHHHILIACT KAK TepMOIJIacTHYHBIN MaTepHa.l
PasMsATYAETCsH, H NPH NPHJIOKEHHH HeOOJBIIHX YCHIHHA eMy
MOMKHO TIpHIATh KejaeMmylo (opmy, Hanpumep Jerko co-
THYTh JIHCT HJIH JieHTy B TpyOy. Ilpn nocaenyioimem oxmiaax-
nenuu chopMHPOBAHHOH TaKHM 00pasoM TpyObl BHHHILIACT
NepexoauT B CTeKJooOpasHoe COCTOSIHHe, 3aTBepieBaeT H
dopma TpyOBl coXpansieTcs. ITHMH CBOHCTBAMH BHHHUILIACTA
CTPOHTEJH H HCCIe[0BaTe]H NJacTMACCOBOr0 JipeHaxKa
BOCNO/Ib30BaAHCh NO-pasHomy. Ilpodeccop fuepr (I'ZLP)
MPHMEHHJ SJeKTPONOAOrpeB NJACTMACCOBON JICHTHl J10 Bbi-
COKOIJIACTHYHOrO COCTOSIHHSA B TpyOodopMHPYIOIIEM opra-
ne, Haxoasuemcs nojx semieit. Corpyaunkn CesBHHHTuM
MPHMEHHJIH [TOJ0rpeB BHHHIIACTOBOH JIEHTH, CBEPUYTOH
BOKDYr abJIOHHOTO CTepxus, B ropsideil noje. Ilocae ox-
namxpenns chopmupopannas Tpybka crabuiaH3HpoBajach H
CTEpPKCHDb Yiaasaacd.

a Meniepckoil 30HAJBHON  ONBITHO-MEJHOPATHBHOM
cranngun BHUMT M npuMesHan BHHUNJIACT B CTeKI000pas-
HOM COCTOSIHMH, NPH KOTOpOM OH o6/ajaer ynpyruMH CBOH-
cramu. [lpu TpaHuiefinoi sakjiajke BHHHNIACTOBBLIX JpeH
13 JeHT TpyGul GOpMHPOBAJHCEL MONEPECUHBIM CKpPyulBaHHEM
HX, NPOTATHBAHHEM uepe3 (QopMHpYIOUleEe KOJIBIO, CKpemie-
HHEM BHEIIHHMH CBSI3AMH (KOJbLAMH H3 NpPOBOJOKH, MIHY-
pom u np.). I'lpn GecrpaHiueiiHOM 3aKaanKe JIEHTH ITPOTS-
rupaau yepe3 TpybGodopMupYIONHI opraH H NOJY4YeHHYIO
TpyOy SaKpeniajii OKpPyXKaloluluM T'PYHTOM.

Ynpyrue nedopmaliyi, BO3HHKAIOMHE B CTEKI000pas-
HOM BHHHIJIACTe, He3HAUHTE/AbHH N0 BesHunHe (Menee 1%)
H oGpaTHMBI, OCTAHABJINBAIOTCS MTHOBEHHO C HANPAMKEHHEM
(naH, Kak roBopaT, B ¢ase c nanpskenuem). Bemnuynna nx
onpeneasercs sakonom I'yka:
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rae E,q.p — Beauunna ynpyroi zedopmanu;
0 — BEJHYHHA HANpPAXKEHUH,;
E| — peanuiina MOAYJA YOPYroCTH BHHHILIACTA B
CTEKJN000pa3HOM COCTOHHHH.

BrlcokosaacTHuHble JedopMallii 3aBHCAT HE TOJBKO OT
TeMNepaTypel, HO H OT BPeMeHH NPHJIOKEHHs HanpsiKeHHdA
M BpeMEHH peJlaKCallHH, TO €CTh BpeMeHH YCTaHOBJEHHS
PABHOBECHS MEMKAY HanpamKeHHeM H jedopmaumnei.

BeicokosaactHynsie aedopManuy ofpaTHMB, Orpasuye-
HLl H YCTaHABJIHBAIOTCsA HEe MrHOBeHHO (mHe B (hase c Hampsd-
JKEHHEM), a BO BpeMeHH, onpefenseMoM BpPeMeHeM peJak-
CAIlHH.

[nacruueckue nedopMaluH He orpannuensl, He oGpa-
THMBI, ¥ BeJHuMHa HX 3aBHCHT OT BHYTPEHHEH BA3KOCTH
TeNa H BpeMeHH. -

O6mas nebopManid BHHHIJIACTA KaK BBICOKOMOJHMEp-
HOro BelllecTBa TNMPH YBeJHYEHHH HArpyskH H JJIHTeJBHOM
BpeMeHH e¢ Bo3jeiicTBHA OYIET CKAaJLIBATLCA H3 BCEX TPex
BHJA0B Jcdopmanui:

E E}mp=

Eﬂﬁu.l, =E:,r{tp+ Et 5+Ena-

Has sugcHenus gedopmaniy BHHHIIACTA NIPH AJHTEb-
HOM JefCTBMH Ha Hero BO3pacTaloIlHX HArpy3oK Ha kaden-
pe CcONpOTHBJCHHA MatepHanoB JIEHHHTPAJCKOro MOJIHTEX-
HHYECKOTO HMHCTHTYTa ObLIO MPOBEAEHO HCNBITAHHE €ro B
CJAEAVIOUHX YCJIOBHAX.

1. Harpyska Ha BHUHMIJACT yBeAHYHBAJaCh CTYNEHAMH
no 50 xl/cm? ¢ ocramoBkaMH Ha KaxI0H CTynenH 0
NOJAHOrO 3aTyxanus jaedopmailui.

2. Bununnacr BbAep:KHBAJCA TPH MOCTOAHHBIX HArpys-
KaX, KOTOphI¢ YBeJHuHBaJH CTyneHaMH uepes 50 ke, IO
MonHOro 3atyxaHus jgedopmannu (HCOEITAHHE NMPOBOAHIOCH
npu Temneparype 18°C).

B pesysibTaTe HCCACAOBAHHH BHHHIIACTA STHMH METO-
JaMil  YCTA4HOBJeHO, 4To npH Temneparype 18°C n xpat-
KOBpeMeHHOM [efiCTBHH HArpysk# 3a npeaeja Ynpyrocri
BHHHILACTA TPH PAcTAKeHHH MoxKeT OHITb NMPHHATA BeJH-
yuna 200 xl/cm? u nprn cxatuu 230 xl'[em?.

Hcnwmitanua npu  10°C nokasanu, 4To € YBeJHYEHHEM
NAHTEeNBHOCTH JEHCTBHS Ha BHHHNJAACT HATPY3KH COMPOTHB-
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JeHHe pa3pEIBY €ro yMeHbliaerca u uepes 100—1000 «
HACTYNaeT COCTOAHHE MIACTHYECKOrO TeYeHHA BHHHMIACTA

NpH Harpyske 2 xl'[mm2,

ConpoTuB/ieHHe paspeiBy BHHHIJIACTA NPH KPaTKOBpe-
MEHHBIX H JIJIHTeNbHHBIX Harpyskax, Npefes TeKVuecTH, a
TaKXe OTHOCHTeNbHOE YIJHHEHHe B 3HAUHTEILHON Mepe
3aBHCAT OT ero Temneparypel (tata. 1).

TaGanma |

3aBHCHMOCTE BPEMENHOr0 COMPOTHEACHAS BHHANJACTA paspuisy,
Npefiesa TeKY4ecTH M OTHOCHTEABHOr0 YAJAHHEHHMS OT TeMNepaTyps

Teuneparyos, °C |aikue paspuinys SFIew]  oche nfalys | OThoceaunce
20 550 190 7
40 450 110 8
60 330 40 2
80 200 e 135

M3 TaGanusl BHAHO, UTO ¢ NMOBHIIEHHEM TeMMEpPATYpH
Harpepa BHHHNJACTA BPeMEHHOE CONPOTHBJIEHHE €ro pas-
PEIBY H Ipejes TeKY4YecTH YMeHbLIAaTCA. 3aMeTHoe
YBeJHUYCHHE OTHOCHTENILHOTO YAJHHEHHA HaUYHHAaeTcd NpH
Harpese BHHHMIACTA 0 TeMmepatypu Bhime 40°C.

[IpakTHyeckn B HeHTpaJbHON HeyepHO3IEMHOI 30HE Ha-
LIeH CTPaHbl IPEHAXKHbIE BHHUIIACTOBEIE TPYOH NPU TpaHC-
NOPTHPOBAHHH H XpPaHeHHH HX B NEpPHOA CTPOHTENbCTBA
OyAyT moABepratbeA AEHCTBHIO TEMIEpaTyp MPHMEpHO OT
—30 no +60°C, a B nepuon paGoTsl ApeH (NpH 3aJ0KEHHH
B I'PYHT) Ha OCHOBHOM uX uact# or —5 jgo + 10°C. Ilnact-
MaccoBas JIeHTa MJIM JpeHaiHas Tpyba MOKeT neperperbes
NpH HENpPaBHJIBLHOM NPHMEHEHHH MCKYCCTBEHHOTO MOjoTpe-
Ba ee B CIIYCKHOM KOXYyXe [PEHOYKNaAyHKa (cMm. raapy 3).
9T0 HeoGXOAHMO YUHTHIBATh IPH KOHCTPYHPOBAHHH YCTPOIi-
CTBa /51 MOAOrpeBa JipeHakHBIX TPyG H JeHT B pabouem
opraHe JApeHOYKJIaa4yHKa.

Kak noxasas onuit Mewepekoii onbiTHON cTauuug 1o
CTPOHTENLCTBY I14CTMAcCOBOrO JpeHaxsa, Hanbojee cy-
[leCTBeHHBIM HeZOCTATKOM BHHHMJACTa ABAAETCA HexocTa-
TOUHAs BeJHYHHA YAeJbHOH YHapHOH BSI3KOCTH, Xapakre-
pH3yIOUlasi CONMPOTHBJEHHE MaTepHala MJAH H3IeJHsd yaa-
Py, B ycaoeuax pabouux temnepartyp. Ilpu temnepatypax
nuke 20°C ee BenHuHHA pe3Ko CHHXKaeTca (pHC. 3).
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Beqn tnHa ynenbnoit yaap-

HOH BSI3KOCTH, OT KOTOPOIl S 0

3aBHCHT  CONPOTHBJEHHE X [ '
BHHHMN/IACTOBOTO ~ H3AeMHA . cppfl L 4 1 1 JI
(B wacTHoCTH fpeHAaXkKHOW S 4|

TPYOKH) Ha paspeis npH S 99 | |
yAape H BuOpau#s, Bo T

MHOrOM olpenejserca cre- 2 60 T f SEEE
IeHBIO OHOPOAHOCTH % ‘
NJacTMaccoBOro marepua- = J¢ —1

713, XapaxkTepoM CBs3H H 3 g 25 +
HAINPABJIEHHOCTBIO €r0o MO- = X -8f -60 -0 -20 0 20 4/
JEKYJ, a TaKkike HaJHUHeM Temnepamypa, °C

B H3JEJTHH TPEHIHH H HAA-  pyc, 3. 3asHcHMocTs  yAeALHOI
pe3os. | ynapnofi BAIKOCTH BHHHILIACTA OT

B HacTosiliee Bpens npy  TeMOepaTyphi. :

(GOpMHpOBAHHH TIIAaCTMAc-
COBLIX APEHAMHBIX TPYO M3 BHHUINJACTOBBIX IJIGHOK YyMo-
Tpebasiercs oOBIUHLIF JHCTOBOH WJIH PYJOHHBI BHHHMJACT,
H3rOTOBJEHHEBII HA Kanamapax HaH Badbuax. [1pw mpoxox-
ACHHH Yepes 3a30pbl KaJlaH/JApa HHTEBHIHBIC MaKpOMOJeEKy-
JIbl [IOJTHXJOPBHHHAOBOH CMOJBI NOAYYAIOT OJHHAKOBOE BhI-
TAHYTOE HanpasJeHHe BIOAbL ABHXKeHHA Marepuana. [lpu
3TOM NPOHCXOJHT TaK Ha3HIBAeMbli KaJanapoBbiil adpert —
MaKpOMOJEKYJAbl noj BJIHAHHEM Harpeea H JIaBJeHHA
YAMHHAIOTCS H pacTArHBaloTesl M0 HANpaBIeHHIo KaJlaHAopH-
posanus. ITocne Toro kak MarepHan npolien yepea 3a30p
KajJaHapa M moayuennasi MJeHKa OXJajiHJack, MOJeKYJbl
CHHMAIKOTCA N0 MNepBoHAuYaAbHBIX pasmepoB. Bosspar
MaKpPOMOJEeKYJ K NnepeBonavanbHOMY NMOMOKEeHHI0, GBIBIIEMY
JI0 MPOXOMK[EeHHA Yepe3 KaJaHApbl, Ha3ulBaeTcs peJsakca-
nuei. B pesynbrare peqakcauun njienka moJyuaeTcs HeoIHO-
pOXHOH, HepaBHOMEpHOH MO TOJILLHHE, B Hell BOIHHKAIOT
HepaBHOMEpHBIE BHYTPEHHHE HANpPAXMeHHs, CHHXAIOUlHe
CONIPOTHBJIEHHE €¢ yaapy.

OthocurenpHOE  yAJAHHeHHe 0GpAasloB, BLIpE3aHHBIX
BAOJL HanpaB/CHHS KajaHJIpHpOBaHHs, OoJblie, ueM Y
00pasioB, BLIPE3AHHBIX [ONEPEK, BCJACACTBHE GOJbIUEro
BBHITATHBAMNIS BHHHIACTOBON IJIEHKH BJ0Jb KaJlaHApHPO-
BaHH. .

Takum oOpasom, TBepablii BHHHMJIACT, HAXOASILHHACH
B CTekJoo0pa3soM COCTOSIHHH, o00JaJaeT OTHOCHTEeNbLHO
BBICOKOH XPYNKOCTBLIO H MMCET CKJIOHHOCTE K CHHKCHHIO
IPOYMHOCTH Ha yAap NpH HU3KHX TeMmepaTtypax.

2. B.'H. Aurouon 17



Bununnacrosele JApeHamHble TPYOKH JOONMKHBI OHITH
paccunTanbl Ha paboTy XojrHe roAbl B YCAOBHAX MpPHPOI-
AOf cpeabl ocyliaeMuXx Oo0M0T H 3a00J0YeHHBLIX 3eMeh,
conepauleii arpeccHpHule BelectBa. [lostomMy BamHO
3HAThL XHMHUECKHe CBOHACTBA BHHHILTACTA H CTeneHb CToOfi-
KOCTH €ro B YcJaoBHAX arpeccusnbix cpen. Ilo nelicreuio
Hd BHHMIVIACT arpeccHBHbIe Cpe/lbl MOMKHO pasieyuTb Ha TPH
rpynns: 1) BoAa M BOAHBIA pacTBOp; 2) opraHHuYecKHue Be-
IecTBA, BHI3LIBAIOIHEe HaOyXaHHe MJH pPACTBOPEHHE BHHH-
njaacra; 3) BellecTBa, B NMPHCYTCTBHH KOTOPHIX NMPOHCXOAMT
XHMHYECKOe npeBpalleHHe BHHHIJIACTA.

[Tpn Bo3jeficTBHH BOJHON cpelAbl HA BHHHNJACT MoJe-
KYJBl BOJAbl, NPOHHKas B Hero, HECKOJbKO ocaabasior
B3AHMOCBSI3H MAaKpoOMOJIEKYJ; BCJeACTBHE 3TOTO MO Mepe
BO3pacTaHufl HaOyXaHHA H3MeHAIOTCH MeXaHHYecKHe CBOil-
CTBA BHHHIJIACTA: YMEHBIIAIOTCA CONPOTHBJAEHHE pPa3pHIBY,
viegbHas yjaapHasi BA3KOCTh H OTHOCHTEJIBHOE VIJHHeHHe.
C npekpawmenHeM HaOyXaHHf BHHHMIACTA 3TH HM3MeHeHHSH
MOYTH NpeKpauLaTCcs.

[Ipy noBHILIEHHH TeMmepaTypsl Harpesa CKOPOCTH Ha-
OyxaHHs BHHHNJA4CTA YBEJIHUHBACTCA H OAHOBPEMEHHO H3-
MEHSIIOTCS ero. MexaHHuYecKHe ,CBOHCTBa — yMeHblnaercs
CONpOTHBJEHHE PAaspHIBY H YAapy, a TakxXe OTHOCHTeNbHOe
VAJHHEHHE,

DUIUKO-MEXAHHYECKHe H XHMHUECKHe CBOfICTBA BHHH-
TIIACTa NMPHBOLATCH HHIKE.

BB (gt e L S R e TR L el e e 1,8—1.4
Ipepen npounocty, kil ca™

HA PECTHEEHEE o /v o didad aide buirim i s cwia ot s =0

LBy | e e HES 0 AN AW Ty ol s e 800 —600

fpn CTaTHIeckoM Harnbe . . . . . coe e s s 1000—1200
Yaeabuan ysapHada Baskocth 3a 24 w, s/l eat. ... . 100—150
OTtHocHTEeAbHOE YIAHHEHHe NpH pa3puise, Y% . . .« . . 10-15
gt e T o P i St SRR e L M o S ¢
Moayae ynpyrocTy, &fjcM® . . . .. .. . .. .., . 4000
TenaoemkocTh no Maprency, °C . . v v v v v v v o . 65
Yneasuoe ofibesioe conporuBaeHse . . . ., . e b e 0 ) E
Koaddnueenr auneitHoro pacmupemns . . . . . . . . . 000008
ViensHaf TenaoeMKoCTh, Kka2/2 °C . &+ .« « v+ . W . s L'I:L—ﬂ 8.1
IpoGuBHOE HANDAMEHHE, K8'MM . . . . « . o« s + s . . |5B=—3b
TeunepaTypHHe npegean npuMencnud, °C . . . . . . . O1—20 1060
Temmepatypa ¢Bapkn, °C . . . . o o 0w 0 v c e . 220240
Bojponordomenue 3a 24 v npﬁ ) G TERE e e | A

Buuunaacr yerofiuMs K JAeHCTBHIO KHCAOT, LIeJO4YEH,
paCTBOPOB PA3JHYHBLIX COJel{l H HE MOABEPXKEH THHEHHI,
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Hs NPHUBCACHHLIX XdPAKTEPHCTHK BHHHIIACTa H Cpan-
HeHHA HX C AaHAJOrHYHBIMH XapaKTepHCTHKAMH OPYVIHX
BHAOB NJAacTMacCc MOMHO CAenaTh BHIBOA O TOM, 4TO OH
ofnagaer OTHOCHTENBHO OJATONPHATHBIMH CBOHCTBAMH AJA
NPpHMEHEeHHs €ro JJasi  CTPOHTeNbCTBA JpcH, (PacOHHBLIX
gqacred W APYTHX APEHayKHEIX KOHCTPYKIHA.

Henocratousas yAeabHas yiapHasi BA3KOCTL BHHHOAA-
CTa ITpH NOHHMKEHHLIX TeMMepaTypax AOMKHA YUHTHIBATLUA
NpH KOHCTPYHPOBAHHH [IPEHOYKIAAYHKOB H npnﬂauﬂ.u:c'me
pabor. :

B Hacrosiliee BpeMsi 5TOT HeLOCTATOK Bbi3biBaeT HeoO-
XOAHMOCTb HCKYCCTBEHHOI'O MOA0r PeBa BHHUILIACTOBOI ILJTEH-
KH H TpyO B COYCKHOM KOJXKYXe APEHOYKJaTuWKa B IEePHOJ
paGoThl NMPH HH3KHX TeMmnepatypax (cM. raasy 3). B nanb-
HefllueM mnepej HayuHO-HCCJAeJOBATEJABCKHMH YUpeXIaeHHd-
MH, paGoTalOUIHMH Haj ycOBeplLIEHCTBOBAHHEM MJacTMacc,
a4 TakKe mepe] XHMHYeCKON NMPOMBIILIEHHOCTBIO CTOHT 3a-
java co3faTh YAaponpoyHbH BHHHMJAACT HJIH KaKoH-JIHOO
JIpYTOH IIMPOKOAOCTYIHBIH NJACTHK, a TAKMKe CrennaJbHble
YIpPYrHe njacTMaccoBblie MJEHKH IS CTPOHTeNbCTBA JpeHa-
a4 ¢ pABHOMEPHBIMH CBOHCTBAMH BO BCEX HalpaBJeHHAX, C
OAHHAKOBO BHIIEpKaHHON mO Becell mjowagH TOJIHHOH H
MOBHILIEHHLIM CONPOTHBJIEHHEM YAAapY.

B obuiem cayuyae nipu oObIMHEIX TeMmeparypax HapykK-
HOI'0 BO3JyXa BHHHMJACT OTJAHYAETCHA BLICOKOH XHMHYECKOM
CTOHKOCTBIO, AOCTATOYHON MPOYHOCTBIO, H BHHHMJACTOBLIE
JpeHazKubie TpyObl fAaxe B YCJOBHAX arpecCHBHHIX cpel
ocyllaeMbix M30LITOYHO YBJa)KHeHHBIX 3eMeab OyAyT Bech-
Ma JOJATOBEYHLIMH,

Noanstuaen. IHoaustuicH — npoaykr, nojay4aemulii B
OCHOBHOM MOJHMepH3alHuell 3THJIEeHAa NpPH BBICOKOM JaBie- -
HHH H HarpeBaHHu B NPHCYTCTBHH HEﬁDJ‘IhU.[DI‘D KOJH4YecTBa
KHCJIOPOJIa.

B nocneaune roaw naiiged cnocob npousBojcTBa Io-
JuaTHAeHa npH oObiynoMm (Hu3kom) pasaennn. Iloayya-
eMblfi MPH STOM NOJHMEp TIpPEBOCXOAHT IO KayecTBy IOJIH-
THJEH BLICOKOrO [aBJeHHs, OH HMeeT O0oJjiee BHICOKYIO
MJIOTHOCTh, [POYHOCTH W MeHee 3JjacTtHueH. PaspaGoran
TakKe cnocob noayueHHd NOJHITHAEHA MPH CpelHeM Aan-
Jeuun (40—70 ar).

ITonusTuaen, noayueHHbI NpH BLICOKOM AABJCHHH, TIPH-
HATO HAa3BIBATH NMOJHITHJAEHOM HH3Koll maotHoctd (TTHIT),
MOJHITHAEH, MOJAYVYEHHBIH TIPH HH3KOM JABJEHHH,— TI0JIH-
3THAeHoM Buicokoil naotnoctn ([IBIT).
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HcxoauuiM  colpbeM  [s1  HSTOTOBJCHHA TOJHSTH/ACHA
CHAYXHT ra3 3THJEH, HﬂJl}'lIEEMblF! rJaBHEIM - ofpaszoM H3
HepTH (cM. pHe. 2). :

[Tonustunen mnpexcrasaser coboil Gonee MIACTHUHBII
H MeHee MPOYHHIH CTPOMTENbLHBIH MAaTepHaJsJ, ueM BHHH-
IJIaCT, NO3TOMY H3 HEro NoJyyaloT ‘TpyOhl TOJILKO B 3aBOJ-
CKHX ycioBHAX. PopmupoBaHHe NpeHaXKHLX TpyO H3 TOMAH-
STHAEHOBBIX JieHT B TpyOGodopMipoBaTesae - JApPeHOY KA U-
KOB He I[POH3BOJAHTCS, IOCKOJNBKY TOJHSTHJICHOBLIE JIEHTHI
He 00JIalaloT AOCTATOYHOI YIPYrocThio.

IMo BHELIHeMY BHAY MOJHITHACH HanoMuHaer napadui.
ITO TBEpJLII, c/lerka Mpospaublii MaTepHaa Gesoro npera,
HECKOJILKO XKHDHBIH Ha OlLYIb, JIEFKO PeylLHiics HOMOM,
On Jlerue BOAB, MO3TOMY APEHAXKHBIE TPYOH, 3a/0KCHHbLI®
B 3aN0JHEHHYIO BONOH JApeHa’KHYI0 TpaHIIEID H CBOEBpe-
MeHHO He MPHTPYXKeHHHe, BenanBaot. [loaustunen tepmo-
NJAACTHYEH H XHMHYecKH croek. [Ipu oOwuyHbIX Temmepary-
Pax Ha Hero He HEHCTBYIOT HH KHCJOTH, HH ILEJ0YH, HH
OKHCJIMTEJIH,

[TonusTHaen WHPOKO HCNOAbL3yeTcd B HAPOJHOM XO-
3AHCTBE, H B YAaCTHOCTH B TpPaKIaHCKOM CTPOHTEJLCTBE,
AJ1si H3TOTOBJIEHHA BOAONPOBOAHBIX TpyO. TpyOu W3 moJiH-
STH/IEHA 3HAaYHTeNbHO Jierye cradbHbiX, Oaarogaps ruG-
KOCTH HX JIErKO YKAaJHBaTh B TpaHIleH, OHH He TNOJBep-
¥eHbl Kopposuu. IIpu 3amepsaHud BOAb NMOJHITHAEHOBHIE
TpyObl He JOMAlOTCHA, IOCKOVIBKY MNOAH3THJAeH objanaer
BBICOKHM KO3(D(MHUHEHTOM JHHEHHOr0 pacUIHpeHH:A,

JlJasi M3roTOBNeHHS JpPeHAXHBIX TPyOG NPHMEHAKT MO-
AusTuaeH BbicOKOH miaotHocTH (IIBII). Ero ocnoBable ¢u-
3HKO-MeXaHHUYeCKHe cBoiicTBa npu temnepatype 20°C npu-
BeeHbl HHIKE.

LESOT RO R 2 R e o i O S 0,94—0.96
Ipexen npouHoct, ¥/’ uf?

HE DACTREEHHE ., . . . . « . . « 2 s 220400
HRAPCRRTHE s L e e A e 240)
Moayas ynpyrocrs, klfes® ., ., . . . . . . 5000=9000
Temnepatrypa xpynkoct, °C . . . . . . A —30

% RRABMEHE vy e U ey 125 =135
TenaonpoBoaHoCTL, Kaa/ca cex °C ., . . . .  0,00096

Koathpuunent auneiinoro pacmupenna nal°C  0,0002

[TornsTHaen yerofiune npoTHB GONBIIHHCTBA MHHEPAILHEIX
KHCJIOT, 1eJoYeil 1 OKHCJAHTeNeH. |
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[lpoynocte W ynpyrocTb MOJHSTH/IEHA 3aBHCAT OT
TeMIepaTypbi: - :

[Mpeaea npoy- Moayas
HOCTH TIPH YOPYTOCTH,
Teunepatypa, “C pacTAAeHHN, Kl jem®
kljem®
—40, ., . 285 1 3600
2, ) ST et 215 7 400
| SR 170 J 050
" | ISR A e 130 2 200
L LR 90 —
i1 R T P ~— 970
| il GO -—

Hs npuBeaeHHBIX MAaHHBIX BHIHO, YTO NPH MNOBLILLEHHH
TEMIEPAaTyphbl NPOYHOCTH NOJHSTHJAEHA H €ro YIpyrue cpoii-
CTBA CHHXKAIOTCA. DTO HYKHO YUHTBIBATb, B YACTHOCTH, NpH
MepeBO3Ke H XPaHCHHH IOJHSTHJIEHOBHIX IpPeHaMKHHX TpvO
AJisi npefoxpaneHHss HX ot gedopMalu.

Crapenne mosusTu/ieHa, BHpa)kaollieecs B MOHHMKEHHH
€rg MeXaHHYeCcKHX CBOHCTB, MOBBIIIeHHH MeCTKOCTH H
XPYNKOCTH, NPOHCXOAMT MOJ BJAHAHHEM KHCJIOpPOLA BO3JyXa
H BO3JEHCTBHS COJNHeuHBIX Jyueit. [lasi npepoTepalneHus
CTapeHHs B HOJHITHJEH BBONAT AHTHOKHCJAHTeAH (cTalH-
JIU3ATOPHI) : ApOMAaTHYECKHe AMHHEI, (QEHOAB H CepHHCTHE
CoefiHHeHHs, a Takxe caxy (or 1 mo 3%). Camxa s3arop-
MAXMHBAET OKHC/HTeJbHble MPOLECCH, YMeHbIIAeT AeiicTBue
ceera. B ycnoBusix paGotel gpeH (B YEPHITHH OT COJIHEYHBIX
Jyued H caaboM BO3JeHCTBHH KHCJAOpPOAAa BO3AyXa) MOJH-
STHJAEH BecbMa JlOJITOBEYEH.

* ES &

Ha ocHOBanHH H3/JI0XKEHHOTO MOMKHO CAENATH CJELVIO-
IIlHEe BBIBOJKI.

B nacrosiliiee BpeMs 1Js ApeHa)ka B 30He H3OHTOYHOrO
yBJAaXKHEHHA pPEKOMCHJYeTcsl NPHMEHAThL TpyObl W3 BHHH-
IJacta H IOJHITHJIEHOBHIE,

BeHay Hemosnoro coorBeTcTBHS (PHIHKO-MEXAHHUECKHX
CBOHCTB STHX MAaTepHAJIOB MeNHOPATHBHBIM TpeGoOBaHUAM
XHMHYECKasA NPOMBILUIJEHHOCTh JOJKHA B OauKaiillee Bpe-
MSl CO3JlaTh ClelHAaJbHBle CHHTETHUYECKHE MAaTepHAaJbl JIJsl
ME/NHOPATHBHOTO  CTpoHTedbcTBAa. OHH  JOMXKHB  OBITH
TAKHMH, YTOOBI H3 HHX MOXHO OBLIO H3TOTOBAATHL JJIA
JpeH-ocylIuTeneil HenpepuBHble HeJbHOTAHYTHIE H MAeHOY-

21

ai



HBIC ApeHaxuble TpyObl ¢ TOHKHMMH CTeHKaMH, ¢ JOCTATOY-
HOH MPOYHOCTbIO H YCTOHYHBOCTBIO B YCJAOBHAX TPaHCHOPTH-
POBKH, XpaHeHHd, CTPOHTEJNBLCTBA H MJIHTEJbHOH 3Kcmaya-
TallHH MpH° HEBBICOKOH CTOHMOCTH. [Jlaa Tpanmefinbx
n OecTpaHmeHHBIX JPeH MOMXKHO NPHMEHATH pazJnuHbe
matepuainl i Tpyou. Konnekropusie TpyOGu MOMHO Wiro-
TOBNATL OTPEIKaAMH, YIOOHBIMH JIJAA TPAHCNIOPTHPOBAHNS,
[Inacrmaccopue JCHTE CJACAYET HATOTOBJAATL CHCIHAJALIO
A ApeHAaXa ¢ OMJaBJeHHBIMH TJIajiKHMH KPOMKaMH, HC-
KJI0yalownMy o0pasopaine OOKOBBIX TpPeLlLiHH.



TMABA 2. NNACTMACCOBBIE APEHAMHBIE TPYBbI

KoHcTpyKuMK ApeHaHsix TRYD

LS

Jpenaxneie TPyOB — 3TO OCHOBHOM KOHCTPYKTHBHBI 3Je-
MEHT APeHbl, ¢ MOMOULLI0 KOTOPOrO PeryaHpyloT BJAAXKHOCTh
noyBLl BOJH3M pacTeHHs, OTBOAAT OT KOpHeH pacTeHHS N3-
GLITOYHLIE BOJLI (pﬂc 4 ud).

CyTb COBpeMeHHOM 3aKPHITOH APEHAMHOH CHCTEMLI 3a-
KJI04aeTcad B TOM, YTO Ha H30BITOYHO YBJAXKHEHHBIX 3eMJAX
3aKJaALIBAIOT B TPYHT HA onpefieIeHHYI0 ray0HHy cHCTeMy
TpyD, KOTOpBLIe NMOJ [IEHCTBHEM PA3HOCTH HamopoB BOJLI
BHYTPH TPYO M BHE HX KaK Obl €OTCACHIBAIOT» M3 3eMJIH
H3OLITOUHYIO /I PACTeHHI FPYHTOBYIO BOAY H OTBOAAT ee
3a TIpeAeshl OCylIaeMoro yuacrka.

O1 npapmjibHOIl paGoThl ApeH 3aBHCHT BOAHO-BO3MLYI-
HBIfl M CBA3aHHBI C HHM TEIJIOBOH M NHINEBOH pexHMBL,
yCTaHaBJAHBAIOMHECS B AKTHBHOM CJ0e MouBbl BOJH3R pac-
TCHHA NOX BAHAHHEM JeHCTBHA OCVIUNHTCJBHON CHCTEMBI.

OcHoBHAas 3a11a9a OCYIUHTEIAbHBIX JIPeil — BOBPEM# OTBO-

JATh OT pacTeHnsd WH30bl- |
TOYHYIO TPYHTOBYIO BOAY H o A

-
~ -~

co3aBaTh TeM CaMBIM B 5, - o
AKTHBHOM CJI0€ 10YBbI OCY- ﬁm“ ;
maeMblx  3emenb  GJaro- P AT i
NPHATHLIE YCAOBHA A0 }M/_
KH3HH KYJbTYPHBIX pacTe- ~ _“:\lf-f o
HHH. < *-f",.-"’,,/

Jlpena B COBpEMCHHOM qu
ee MOHHMANHH A0JKHA 009- ooy bt g

e

3aTeALHO BKJAIOYATH B Ce- o *ﬁ_:?‘m
Of YCTOHYHBYIO BO Bpeme- A - ,,f-""i
Hn TpyOy ¢ HeoOXOANMOIr _“'“——_H__ﬁ] -
BOJONPHEMHOH M BOAOOTA
BoAALEH  CrocoOHOCTLIO, TRETEE
HC. 2. J3KPHTaA APEHAMHAN CCTL:

EEHQH{EHHFTG HH. nﬂﬂﬂTﬂq' I_anupuma ApeHE: ﬂ—uxpﬂﬂ.lﬂ

; ; 3 KOATEETOD: —_ s
HYIO [:.-I}'ﬂlil-]}" e YR OOy . T e £
00ecneyHBatoILHM ‘CTOK BOJX
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Puc. 5. Iefictene npeHaa:

] — [oBepXHOCTE TPYHTOBRIX BONL MO OCYWIEHHR; 2 — nonepx-
HOCTL FPYHTOBLIX BOA ROCHe OCYrmenns: 3 — ocymeHnuft caoft
ropipa; 4 — HOpMA OCYIMeHHN, § — JAKpLITAR mgpena; & — rpym-
TOBLIE BOAK.

no Heii. peusl ¢ pa3/MuHBEIMH 3aNOJHHTENAMH B BHIAC
XBOpOCTA, KAMHeH, rpaBus He onpapaaju ce0f HA MPAKTHKE.

JLOJNTHI nepHox BpeMeHH JpeHaXKHble TPYOKH H3TOTOBISA-
JIH H3 MeCTHHEIX MPHPOIHEIX MaTepHaJ 0B (rJHHA, JipeBecHHa).
OCHOBHOH HEIOCTATOK HMX COCTOHT B TOM, YTO OHH CJHILKOM
KODOTKH, HANpPHMEp TOHYApPHBle TPYOKH HMEIOT JAHAY 33 c.iL.
Tak kKax gamunaa apeH oOwuHo OwiBaer 100—150—200 A, TO
B TPAHIUE0 MpPH CTPOHTEJNLCTBE OJHON JPEHE TPHXOILHTCH
VKNaJbBATE MHOMXKECTBO MaJeHbKHX TpyOouex, BDPYUHVIO
NOATOHAA WX OJHY K JAPYrOH H HIOMHPYS KaXAblii CTHIK
(HABTPYIOIHM MAaTEPHAJOM OT MPOHHKHOBEHHA B JIPeHA K-
Hy10 TpyOy #aa. Ha xamayio TroHYapHylo JpeHy JJHHOI
100 x paGoyeMy MPHXOAHTCA NOJATOHATHL, ONMPABJAATE M H30-
auposath BpyuHylo 300 creikoB. TakHe KOHCTDYKUHH Hpe-
Hax@{HbIX TPYOOK YAOBJETBODAIH CTPOHTENEH IIPH KYCTAPHOM
cocofe CTPOHTENLCTBA M CJabOM PasBHTHH MexaHH3allMH.
B mHacrosumee BpeMsa CTaphie KOHCTPYKUHMH JpPeHaXKHBIX
Tpy0 BOLLH B MPOTHBOPEYHE ¢ NPOTPECcCHBHBIMH METO/ aMil
CTPOHTENBLCTBA, CAEPIKHBAA Tepexo] Ha HHAYCTPHANBHBIC
METOAbl CTPOHTENbCTBA JpeHarka, Ha MOJHYI0 MeXaHH3aIlHIo
3aKJAKH JIpeH.

Ceflwac TpeOylOTCA TaKHe KOHCTPYKUHH JPEHAKHBLIX
TPy, KOTOpble M03BOJAJNH Obl MOJHOCTHIO MEXaHH3HPOBAaTh
npoueccs Mo HX sakaanxe. KOHCTpyKUuH Takux tpyd coama-
HLl B Halleii cTpade # 3a pyDesKoM HAa OCHOBE HOBBIX MOJIi-
MepHBIX MaTepHanoB — mjactmacc (puc. 6, tabda. 2 n 3).

HaubGonee coBepmieHHBIE [IJTACTMACCOBHIE JApeHaXHbLIe
TpyOEl HMET AJHHY, PAaBHYIO AJAHE [PEH, H MNO3BOJAIT
CTPOHTE JpeHbl 6e3 cThiKoB. Boma nmoctynaer B HHX uepes
nepopanuoHHble OTBEPCTHA WAH BOJAONPHEMHEIE LIBH B
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Piic. 6. OcnoBible BHAL MJIACTMACCOBLIX ApCHAMHLIX
TpyG:

g — NPOMBIUASHHOTD H3COTOBAEHHA; 06— H3 YOPYTHX JeHT;
{ — rogpuposannan; 2-— raajggasa; §—c ynpyronomxarod
HaxaccTRoft; 4 —c 3aMeoM <MOAHEA*» ® nepdopauned;
5 — ¢ pepdoprpopattiiofl HaxmecTrofi; § — c yNpyronoja-
Tofl Haxnectkofl # rodpuHpoBaHAOR KpOMEON.

Tpy6GKax M3 ynpyrux mueHok. las H30JsUHH OT NPOHHKHO-
BeHHsl B TpyOHl HJa HX o0epruiBaiOT (QHALTPYIOIWIHMH MaTe-
pHaJaMH MJH YCTPAHBAIOT MJO3AIIHTHLIE BOJONPHEMHEE
OTBEPCTHA, NMO3BOJAIOUINE CO3/LaBaTh MHKPOMHIBTPEl H3 OK-
pyxkaiomero Tpy6oul rpynra (cM. puc. 8 u 31). ,

Jlna Toro utoGBl BHINOJHATE CBOI0 OCHOBHYIO Bajavy —
OTBOAHTh TIPYHTOBBIE BOALI, ApeHaKHbie TPYOKH [HOJKHEL
OTBEUATh OINpeIeJeHHHM MeJHOPATHBHO-TEXHHYECKHM Tpe-
GoBaHHAM:

1) npuunmate B ceba onpejelieHHOe KOJMHYECTBO TPyi-
TOBOH BOAB B 3ajJlaHHOe BpeMH,

2) OTBOAHMTL TPHHATYIO BOJY 3a Mpeiesbl y4acTKa;

3) O6BITh MOJTOBEUHBIMH.

ITepsoe TpeGoBanHe obecneyHBaeTcsi JOCTATOYHBLIMH
BHYTpeHHHMH paGounMH pasMmepaMu TpPyD, a Takxe npa-
BHJABHBIM BHEIGOpPOM pa3mepoB H ¢opM BOZONPHEMHBIX OT-
BepCTHIl, HX COXPAHHOCTBIO H MPHMEHeHHeM Mep JIJIfi 10Bbl-
nieHHsi HX paboTocnocobHOCTH.
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XapakTepHcTHKA NAACTMACCOBWX APeRAMHBX TpYH, HIrOTOBAAEMBLIX

" Mamuazk
CAOH= BOROTPH=
. Toauua .
HJFB:;J;ETEAH E‘Ei ;Itn:h'n Tiin tpyb “'Fi:;:ﬁﬂ. :T::rr"un. E:l'“::;-
M CTHRA,
Eal"  mOZ .M
Buasnioc- MNoaustnaen | Fodpuposanune 50 20 10
CKHH XHM"- HenpephiBHLI ¢
yecKnid 3a-
BOX
Buasnoc- . I'aankue wenpepuin-| 374 | 18 5—4
CKHH XHMu- nele
qecKmi
3anpon
BHUUIMM | Bunnoaacr | [Aaakue nenpepwin-| 50 |0,7—0,9 Okoao
(TBepanil HLIE H3 [JeHKH, 10
IBX) C yNpyromoamxa-
TOH HaxaecTkoil
BHUUI'nM > [aaaxue wenpephis-| 50 [0,7—0,9] Okoxo
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Bropoe — uncroroil BHyTpeHHero cevenns Tpyd m jocra-
TOYHLIMHY YKJOHaMi Tpy0, obecneunsaomuMH HeoOX0IHMYIO
CKOPOCTb TOKA BOJbI M0 TpyGe.

Tperbe — cOXpaHHOCTLI) BOJOOTBOAAILETO OTBePCTHS
NpH HaXOMJAEHHH TPYOBl B TPYHTe H JOJTOBEUHOCThIO Mare-
pHasa, H3 KOTOPOTO OHa M3TOTOBJEHA. -

Pasmepbl fipeHaXHbix Tpy6

HanbGonee pacmpocrpaHeHHbie TOHUapHBIE  JpeHaMKHbIE
TPYOLI, NpUMeHsAeMble KaK B Hauleil cTpaHe, Taxk H 3a pyGe-
AOM, HMEIOT KPYIJ0€ CeYeHHE BOJOOTBOMASILEro OTBEpPCTHS
nuamerpom 00 ma. B CHIA mMuHumanpneiii fuamerp Tpyo
H3 YCJAOBHH 3KCIIyaTaluMu nNpuHAT papHbiM 100 s, Hexko-
TOpbIE HCCAEN0BATE]H H H3rOTOBHTENH (Tadn. 2w 3), nexous
H3 TOTO, YTO IIEPOXOBATOCTh Y YHCTLIX 11J1aCTMaCCOBBIX TPYH
MEHbUIC, YEM Y rOHYapPHbIX, TMOAXOAH 'K BHIOOPY AHAMETpa
JpeHaKHbIX TPYO TaK e, KaK BOAONPOBOAHBIX, NpeI0KHIH
YMEHBIIHTE AMaMeTp BOJONPOBOASINEr0 OTBEPCTHSI HpeHax-
HBIX TPYD, H3TOTOBJEHHBLIX H3 maacTmacc. [To maimemy Mue-
HHIO, 9TO NpeIoXKeHHe He o0OCHOBAHO M HelelecoobpasHo.
Onpit  Memepckoit  30HAABHOH  ONBITHO-MEIHOPATHBHOI
CTAHUHH TIO NPHMEHEHHIO MIacTMacCOBOro JpeHaxa B I1po-
W3BOJICTBEHBIX YCJOBHAX TNMOKA3aJ, UTO MPAaKTHYECKH LIEPO-
XOBATOCTh JPEHAMKHLIX TPYO IMOCAE HECKOJNBKHX Jer paboTwul
HX B [CPYHTE 3ABHCHT HE OT LIEPOXOBATOCTH MaTepHana, H3
KOTOPOIr0 OHH H3TOTOBJEHD, 4 OT WEePOXOBATOCTH OTJIOMKEHUI
B TpyOKax, TO0O3TOMY MEHbIUAasi MEepoXOBATOCTh IWIACTMAace
MO CPaBHEHHIO C KePAMHKOHl He MOXKeT CJAYIKHTH B OOLIUHBIX
VCIOBHAX paboThl yIPeH OCHOBAHHEM ISl YMEHbIUeHHS JliHa-
MeTpa ypeHamublX Tpyook. [lomuMo TOro, H3BECTHO, YTO B
OT/IHYHE OT BOJAONPOBOAHLIX TPYO B COBPEMEHHBIX YCJI0BHAX
J0JIFOBEUHOCTh PabOThEl TOHYAPHLIX IPEHaKHBIX TPYGOK 3a-
BHCHT OT BPeMEHH 3aHJIeHHA HX BOJOOTBOJAAILIHX OTBEPCTHIl,
4 He OT MaTePHaJIOB, KOTOPbIE ABJAAIOTCA 110 CYLLIECTBY BEUHbI-
MH. Hem MeHblle = BOLOOTBOASALIHE OTBEPCTHA JAPEHAKHBIX
TPYO, TeM MEHBIIHM KOJHYECTBOM M3 HX MONKHO 3aKpPHITh.
ITpaxkTHKa NOKa3kBaeT, MTO M5 TOBHIUEHHs HAICKHOCTH
padoThl YlpeHaXKa HeoOXOAHMO YBCAHYHTEL JUAMETDP APeHakK-
HBIX TpyOOK. |

Tax, mnanpumep, B Hawefi cTpaHe npH pPEKOHCTPYK-
UHH JApeHaxHBIX cucrem B Kanuuunrpajackofi obaact
rOHYapHule |IpeHa’kHbie TPYOGKH, HMeloUlHe BHYTPEeHHHI
aunaMmerp 25 MM, 3aMendloT Tpyokamu auamerpom 50 mm.
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M3 ckazannoro switekaer, uto B CCCP B nacrosmee spems
He caeayer AHaMeTp JipeHaXKHBIX TPYOOK NPHHHMATL MeHb-
ure 60 mm. [lnamerp ApeHaKHBIX TPyO Apen ocyuwHTeael
CAenyer NMpHHHEMAaThb KOHCTPYKTHBHO, KaK 3TO Jejaercd s
PETYJAHDVIOUIHX 3/IEeMeHTOB OTKPBITOH OCVIONHTEJbLHOH CeTH.

Boponpsemusie oTBepCcTHs

B rouuapHeix apeHax BOAONPHEMHBIMH OTBepPCTHAMH cay-
#AT LIENH, 00pa3ylolHecs B MECTaX 'CTHIKOB TOHYAPHBIX
TpYOOK. IJHSM{'.F HX 3aBHCHT OT KayecTBa MOJYYEeHHbBIX
Ha 3aBoJie TOPUOB JpeHaxKHbIX TPYOOK M KauecTBa yKJjaj-
KH TpyGox paGounmu. Topubl ronuapHeix TpyGOK, H3ro-
TOBJIIEMbIX MHOTHMH 3aBojaMH, HMelOT OGoJbline He-
POBHOCTH. BesiejicTBne 3TOTO LGN B CTHIKAX TPYOOK jake
NPH JIOTHOH TIOATOHKE HX BO BpeMs YKJA4JKH NOJYYaioTes
BhILIE JONYCTHMBIX. EcaM Ke yvecTb HeBHICOKYIO KBaJn(H-
KalHio padouHX, VYKIaiAbiBalOUIHX APEeHaXKHHe TPYyOKH, N
HeN06pOCOBECTHOe OTHOLIEHHEe K paboTe HEKOTOPBIX paGo-
YHX, KOTOPBIX MPHBJEKAIOT BPEMEHHO Ha paboTy MO CTPOH-
TENBCTBY JIpeHarXKa, MIeJH B CThIKAX NOJyuawTcs aGCoioTHO
HeponycTaMeivi.  HaGaonaaucs cayyau (nampumep, nph
CTPOHTE/IbCTBE JipeHar<a B mioitme p. SAxpowmwl), Korga Tpyo-
Ka OT TPyOKH YKJaJblBaJach Ha PacCTOAHHH JIeCATKOB CaH-
THMETPOB. :

B noBom Bue ApeHaka npu npHMeHeHHH 11aCTMacCOBbIX
ApeHa’XHbIX HeNmpepuiBHBIX TPYO MOJYUEHbl COBEPIUIEHHO HO-
BbIE BO3MOXKHOCTH CO3AaHHA BOJONPHEMHEIX OTBepcTHil
ApPeHaXKHBIX TPy6. BojonpueMmHble OTBEPCTHS Takux Tpyd
o6pasyer MallHHA-aBTOMAT, KOTOpAsi TapaHTHPYET WX I10-
CTOSHCTBO H HE AONYCKAeT HCKaXKeHHS,

Kpome Toro, mpu mIacTMaccoBOM JpeHaye Co3L4lorTcs
BOMIOTIPHEMHbIE  OTBEPCTHA CAMBIX PAsJIMUHBEIX PasMepon i
THROB (pHc. 6, 7). B llenbHOTAHYTHX TpyGax BOAONPHEMHBIE
OTBEPCTHA YCTPaHBAIOT B BHAE KPYIJBIX HJIH 11e1e006pasHiy
neppopalHOHHBIX OTREPCTHI, PACHOJOKEHHBLIX ¢ OJHOIl CTO-
pORGl HiH mo nepumerpy. Ilpu yrnagke Tpy6 B rpysaT 0aHO-
CTOPOHHHe Tiepdopaluy MOTYyT pasMeliathes JHOG0 BHH3Y
VJIOXKEHHOI TpyOhl, w60 cGoky. B TpyGax W3 JeHT BUT Bo- -
JAOTIPHEMHBIX OTBEDCTHI MOJyYaeTcs Pas/HYHBEIM B 3aBHCH-
MOCTH OT THna mwsa Tpy6ul. [lpn HemocTaTouHoil BeaHunHe
BOMONPHEMHBIX OTBEPCTHI IIBA CYMMaPHYIO BEJHYHHY BOJLO-
NpHEMHBIX  OTBEPCTHA TPpyObl MOMXKHO VBEJIHMHTDL 3a cuer
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Puc. 7. Bononpueminie oTBepeTia Apenaxnux tpy6:

I — roHYapEMx; O — NANCTMACCOBWY, [ -~ UEALNOTAHYTHE TPy«
Cuy 2 — Tpy0Gnl W3 aenr.

nepgopaunn AeuT, nan roppHpoBaHHs HX KPOMOK, KAK 5TO
caenano Meuepekoit 30MC (puc. 6).

Ocob6enno mHTEpecHa BO3MOKHOCTH CO3/LAHHSA He3auJse-
MbIX BOJONPHEMHBIX OTBEPCTHH B NJIACTMACCOBLIX ApeHaX-
HeiX Tpybax (pHc. 8 u 31). [Ipumepom mosker GHITH BOIO-
NIpHEMHOE OTBEpPCTHE TPYOLI M3 JIEHTH € YVIpyronogsaroil
HaxJecTkoil, npumensemMoii Memepckoii 30MC ¢ 1960 r.
[12, 29]. HcenenoBanne sTHX TPy Ha 3auAsIeMOCTh TpH 3a-
K/laJlke HX B Necuanble MENKO3EPHHCTHIE FPYHTH MOKA3aJH,
YTO nocje Tpex Jer paboTel B NOJEBLIX NPOH3BOACTBEHHBIX
VCJIOBHAX OHH OBbIH MPaKTHYECKH uHCTH oT uaa, O6wfc-
HSIETCSl 3TO TEM, YTO LIOB THNA «YNPYronoaxaras HaxJecT-
Ka» npexacrapiger coGol KannooGpasHoe oTBepeTHE A
BXOAa BOABl B TPyOLI, OpHEeHTHpPOBaHHOEe Gojee MHPOKOIl
yacTblo kauna sun3. [lpn Takom mee coszpnaercs ecrecTBel-

HBIH  TPYHTOBOH  GuabTP,

KOTOpBIH, NpONycKas Boay,

saluuiaer Tpyoby ot npo-

HHKHOBEHHA TPYHTA.

Habmonenua 3a paGo-

TOH [J1acTMaccoBoro jipe-
* Hamxa Ha Gosotre THHKH B

Psazanckom paiione Psizan-

CKoit o6aacTH nokasans,

YTO MJlacTMaccoBas JpeHa

C YNpyronojarblM UWBOM

Puc. 8. Hesauanseman apenammuan Tp?.;':"ﬂ'mﬁﬂﬂ B BeceéHHee Bpe-
fia ma ynpyrofi JeHTH; MS NPH BLICOKHX YpPOBHfX

f—moma; 2 —na:3—ecrecreenunll duanTp. FPYHTOBBIX BOJA NMPHHHMATD
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Puc. 9. Boponpopoasimice oTBepcTHe 3auCHIBIX Ape-
HAaXHHX TpyG:

8 — MEeHbLIMAA cTenent 3JaHaenun; O — Goapmas crTeneHb!
SaHnenna. J— wa; 7 — BONONMPOBOAALLEE OTREPCTHE

H OTBOJHTE C NoJieH caMoe 60JblIOe KOJHUYECTBO H3OLITOY-
HHIX BOA (pHC. 26).

9T0 0C0GO BaXHO ISl JIPEHAXKHBIX TPYGOK, KOTOpBIE
AOJMHBl ¢ MAaKCHMaJbHOH OBICTPOTOH OTBOINHTE H3OBITOY-
Hbl€ TPYHTOBbLIE BOJbI BECHOH W NpPH NoAbeMe HX JIETOM OT
BHIMANAWOUIHX HOoXaeH, ¢ TeM 4yrobul obecneyuts OGoJiee
paHHEE HAYaJ0 NOCEBHHIX padOT H MHHHMAJBHYIO AJHTE]b-
HOCTH MOATONJIEHHS KOPHeBOH cHcteMbl pacrenuii. Bopo-
MpHEMHYIO CrNocOOHOCTh MIACTMACCOBHIX TPYO6 MOMKHO yBe-
JHYHTB NyTeM OOGEpTBIBAHHS HX cTekJoMarepuaaamu [49].

Bogooreopsuias cnocobHocre

Boaootsoasimas cnocofHOCTh ApeHaKHLIX TPYO 3aBHCHT
OT MOATOKAa BOXbI, PasMEPOB BOAOOTBOLALICTO OTBEPCTHS,
LIEPOXOBATOCTH CTEHOK, YKJAOHA TpybHl H oOecneyeHHOCTH
BbBIXOJIa JIpEHAMKHBIX BOX B yCThe TPYGHL.

PasMeps BOJI0OTBOAANX OTBEPCTHIl ApeH OOLIMHO MpH-
HHMAlOT KOHCTPYKTHBHO, TaK KakK OHH He NOCTOSHHBI BO
BpeMeHd. OHH H3MEHAIOTCA B 3aBHCHMOCTH OT CTeleHH 3aH-
JIEHHS JipeHaskHbIX TpyO6 (puc. 9).

IIpakThka noxasana, 470 ApeHbl MOrYT HaAeiKHO OTBO-
AHTH BOAY TPH 3aHJIEHHH JPeHaMHbIX TPYOOK ¢ KPYTJibIMu
BOZOOTBOASIEMH OTBEPCTHAMH IHamerpom 50 mm na 259,
[TosTOMY B MHCTPYKIMSAX 1O BKCNJyaTallHu 3aKPHITOTO JIpe-
HaXa mpeaycMoTPeHO MPH 3aW/JeHHH [ADeHAMHHIX TpyLoK
10 25% ceueHHS OMHCTKY OT WJ1a Me BHNOAHATE. Ha ocHoBa-
HHH CKa3aHHOTO CUHTAEM, UTO B MJAACTMACCOBBIX TPYOKaxX
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MOKHO HMETh TIPHMEpPHO Te iKe pasMephl BOJACOTBOAANINX
OTBEPCTHH, YTO H B OOLIYHLX Tpylax, TO ecTp paBHbie MJ10-
uagn kpyra c guamerpom 50 mm. lllepoxoBatocTh CTEHOK
NpH BHUTOJAHEHWH KOHTPOJBHHIX pPacueroB 1JacTMAacCOBLIX
JApeHaKHbIX TPYOOK cJaedyer TIPHHUMATD 11PH YCJIOBHH Mexa-
HHYECKOro H 6HOJOTHUECKOro 3alJIeHHd HX cevyeHHs Ha 259;.
Ona B 31OM cayuae GyAer NpHMEpHO paBHa WIEPOXOBATOCTH
OOBIYHBLIX TOHYAPHBIX TPYD. o b

YKa0oHH JgpeH a0 CHX nop o0ObYHO NPHHHMAJAH B npeje-
aax 0,002—0,003. B nocaennee BpeMs H3 YCJAOBHHA Jy4ineH
GopeOBl ¢ 3aHJCHHEM PEKOMEHAVETCH YKJIOHLI JIPEH YBEJH-
yuBaTh. [liacTMaccoBble Apenbl, He HMeIOULHe MONEpPeyHbIX
CTHIKOB, BBLIFOJAHO OTJIHYAKOTCH OT OOBIYHBIX TOHYapHBIX
JIPEH TeM, 4TO OHH Ge3onacHuLl B OTHONIEHHH pa3MbiBa TpyH-
Ta TEKYUNMH 1O ApeHe BojaMH npH OOJbIIHX YKJIoHaX
ApeH.

Yeres mAacTMAcCOBLIX ApeH HMeloT Godiee COBEpPLIEHHYIO
KOHCTPYKIUHIO, yeM NpH ToOHYapuoMm ApeHaxe, OObLYHO TOH-
yapHble JApEHbl PaspylialoTcs B YCThe H3-3a NPOCAJIKH KO-
POTKHX JpeHaHbIX -rmwagﬂux TpYOOK B MecTe conpsieHus
HX ¢ ycrhesoill TpybGoit. B miacTmaccoBoM JipeHaiKe 3TO
HCKJAIOUSHO, TaK Kak IlacTMaccoBas JpeHaxksHas Tpyoba,
npHCoeAHHAEMAan K KOJJIEKTOPDY B YCThe, HelrpepuiBHa (pHC.
10). INnacrmaccossie pacoHHbie YaCTH NALEKHO COSJMHAIOT
JIpeHbl ¢ KOJJIEKTOPOM.

HonroegeuHocrs

JloaroBeynocTh TIIACTMACCOBBLIX  JIPEHAKHBIX  TPY6 2a-
BHCHT OT CBOHCTB MarcpHaja, M3 KOTOPOro OHH HBroToB-
JIeHBl, H COXpPaHHOCTH CBOOGOJIHHIX OT HJa pasMepop BOJO-
OTBOJAALIETO OTBEPCTHA.

Puc. 10. Coeanneline naacTMaccopuix Jpen ¢ KOAACKTOPOM:

—¢ OTEPMTHM: 0 — ¢ aakpuTEMm; | — apeuamuan tpyha; 2 — yeThenan
TpyGa; 3 — Tpofluuk.
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‘Marepuanbl, n3 KOTOpPBIX H3roTOBJSIOT [J1ACTMACCO-
Bole TPYOL (BHHHMIIACT, NOJHITHIEH), €CTAPeIOT» OT AeficT-
BHA YABTpa(HONETOBHX Jvuyell H pe3kux kohebanuil Tem-
nepatyp. 310 Bbi3biBaeT HeOOXOUHMOCTH yaeasTh ocoboe
BHHMAHHE HCNOJb30BAHHIO 3THX MaTepHaJ 0B B HelJaronpu-
ATHBIX YCJAOBHAX BAHAHHS COJMHEYHOTO OBETA W PEe3KHX
KoJeGanKil TeMIIepaTypbl BO3JyXa, TO €CTh B VCTHEBOIl 4acTH
JApeH, BnajlalomHuX B OTKPHITEE Ko/JAekTopsl. B aTHX MmecTtax
HeOOXOANMO TIPHMEHATL TOJICTOCTEHHBLIE ILTACTMACCOBLIE
TPyObl. B ocTanbHoll 3Ke yacTH ApeH mpyOul HaX0AATCH MpaK-
THYECKH B TeMHOTe JIPH OTCYTCTBHH - Pe3KHX KonebGaHuil
Temnepatyp. Ectb ocioBanme nosaratek, 4TO TIIACTMACCOBHIE
TPYObl B 3THX YCJIOBHAX MOryT paGoraTh lie mence 100 jer.
IIpn TpoeKkTHPOBAHHH  MOMKHO TPHHATH CPOK CAyKOBI HX

JIeT, MO AHAJAOIHH ¢ BOAONPOBOJHLIMH TPYGaMiL.

CoxpanHocte cBOGOJHOTO OT H/JAa BOJOOTBOJSIIEro ce-
YEHIS 3aBHCHT OT ABYX MPHUHH: COXPAHHOCTH TpyObl OT
paspylleHHs MO JleHcTBHeM BHEUIHHX CHJ M CTeNeHH 3aH-
JIEHHS1 OTBEpCTHA. _

JAas  coXpaHHOCTH TPYG H3 HEIIACTHYHBIX MAaTEePHaIoB
OT paspylleHHsa OObLYHO MPUMEHAT TPVOH € AOCTATOYHOI
TOAIMHOH CTeHOK, onpojensemoit pacuerom. ITpu semocra-
TOYHOH TOJIUHHE CTeHOK 0o0pa3yiorcsi TPelllHHbI, CTeHKH 00-
pylinBaioTcs, B 06pa3oBaBlUHecsl OTBEPCTHA  TOCTYHAeT
'PYHT, 3aKpLIBAIOULHH BOIOOTBOJAAILEE OTBEPCTHE JpPeHaX-
ol TpyObl. TpyOul M3 NAACTHYEOKHX MATEPHA/IOB, HMEIONIHe
Vipyrie JgepopMauun CTCHOK, NPaKTHIYECKH HE PA3PYIIA0Tes
1, KaK [I0Ka3aJ# MecTH/IeTHHE HCCe oBaHHs paGoThl IaacT-
MaccoBoro jJpenaxa B MOJeBLIX YCJAOBHAX, NpOBejeHHble
Mewepcxoit 30MC, moryr coxpansith BOJIONPONYCKHYIO
CMOCOOHOCTb H MIPH U3MeneHHH (GOpPMBI CeueHmHs.

YMenbllenne CBOGOHOTO CeweHHS BOMOOTBOAALIOr0 OT-
BEPCTHA TWIACTMACCOBBIX APeHa)HbIX TpPYD BBHIY HX 3aue-
HHSI MPOHCXOMHT C Pa3NHYHOIl HHTEHCHBHOCTBIO C TeHYeHHeM
BPeMeHH. YueHble-MEAHOPATOPH MPHHUMAIOT Mepbl 1A
JAMEJJIEHHs STOro mpouecca, ¢nocoGHOr0 BHauajle yMeHbs
IIHTB  CeYeHHe BOAONPOMYCKHOrO OTBEPCTHA JpeHaXKHOI
TpyOLl, a B KOHIE KOHUOB 3aKPHTb €ro HOJHOCTbIO. IIpu
CTPOHTEJbCTBE OOLIMHLIX TOHYAPHHIX JApeH HaG/I01aLHCh
CAy4aH MONIHOTO 3aHJIeHHS BOJOOTBOASIIIHX  JAPEHAKHBIX
TpyG uepes 1—2 roma nocJje cTpoHTeabCTBA JApeH H3-3a He-
KaueCTBEHHOH YKJIaJKH FOHYapHBIX TPYGOK C HEAONMYCTHMO
OOJIBIUMMH = pasMepaMH CTHIKOBEIX Iiedell’ M MJaoxolt #30-
asiuned cTeikoB [33). TIpumencune niacrMaccoBux apenax-
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HEIX TPV0, H3rOTOBJEHHLIX C CODJMIOJEHHEM TEeXHHYECKHX
TpefoBaHuil, HCKIIOYaeT OoMacHOCTh TakKoro Katacrpoduuec-
KH GeicTporo samnjenuda., B nepcnekTHBe yMeHbllleHHe BOMLO-
OTBOMALLIMX OTBEPCTHH ApeHaXHuiX TPpyO GyAer NoJHOCTBIO
HCKJIOUEHO, TaK KakK BO3MOMHO MNPHMEHATh chnelnHajbHbIE
Heszan/fgeMble JpeHayKHble TpyObl, 3aKpbIThIE COBEPIIEHHBIMH
GHABTPAMH HJAH HMeWllie clellHajlbHble BallHTHbIE OT 3aH-
JeHHs BOAONPHEMHBIE OTBEPCTHS.

Has npepoxpaHerHusa JApeHayXHbIX TpyO ¢ oOblYHBIMH BO-
JONpHEeMHLIMH OTBEpPCTHAMH OT 3aH/IeHHs B TIOCJejHee Bpe-
MA CTATH TPHMEHATb [OKPHTHE HX  HCKYCCTBEHHBIMH
duabTpamu u3 crekaomarepuanos [25]. Memepckoit 30MC
u JlTarHHHUIMuM npennoixens KOHCTPYKUHH He3aHJAsieMbIX
JApeHamKHbIX TPYOOK ¢ KAHHOBHJHBIMH # KOHYCHBIMH BOIO-
NpHEMHBIMH OTBepcTHaMH (pHe. 8, 31).

[TpH HHAYCTPHANHIAUMH CTPOHTE/IbCTBA 3AKPLITOIO Jpe-
HaXXa H N0JHOM ero MexawH3aluHH crnocol H3OVIAIHH BONO-
npHeMHBLIX OTBEpCTHil ApeH BPYYHYIO B HACTOALLE BpeMms He
Mmower ObiTe mpuHAT. KaGenbHas NPOMBIIJIEHHOCTh AaBHO
OCBOWJIA DAa3JIHYHOTO BHJA OIVIETKH H H30JAsIHH KabGenei
opgan. [lostomy, mipuMeHAs MeXaHHM3MbI, aRaJOTHYHLIe
CYMIECTBYIOIHM B KabeJbHON MpOMbIUIIEHHOCTH, He mpej-
crapiasier 0cofoil TPYAHOCTH, MPH YUYACTHH XHMHKOB, paGo-
TAILHX B 06JaCTH MOJHMEPOB, CO31aTh JAPEHaNKHYI0O TPYOY
¢ ofo/noyKoil, 3aulHmapmel Tpyoy OT MeXaHHYecKoro M
OGHoJIorHuecKoro 3anaeHns. MoKHO 0XHAATh, UTO B Hejlaje-
KoM Gyayuiem OyAyT CO3]aHEl JipeHaxHble TPYyOH He TOJBKO
M3 OJHOPOJHBIX MOHOJHTHBIX, HO H W3 pPA3HOPOAHHX MO-
PHCTHIX H apMHpoBawHBIX maacrmacce. [lossarca HoBble
BH/ALI TIIACTMACCOBOrO JPeHaMa: MHKPONOPHCTHIl, apMona-
croBuift 1 ap. (C moABleHHEM NOJTHMEDPHHIX CHHTETHUECKHX
CTPOUTEJbHBIX MaTepHaJO0B® OTKPHIIACh TIOHCTHHE HeHcuep-
flaeMas BO3MOXKHOCTb COBEpINEHCTBOBAHHA  JIpeHaXKHOil
TPyOLI — OCHOBHOI'O PeryJHpyloulero sJeMeiTa OCyLIHTeNlb-
Holt cucremul, Tenepb yxe apenaxuas Tpy6a Oyler Henpe-
PHIBHO H OBICTPO MEHATHCA M COBeplIeHCTBOBaTheA. Boa-
MOXHOCTH K TOMY OTKpPHJIH nojgumepsl. Hacrynuna nopa
FAHATLCA KOHCTPYKIHAMH OCYLIHTEebHBIX JApeH OoJjiee BHuH-
martenabno, 6oaee ray0oKo, paccMaTpHBas ApeHbl KaK CJ0XK-
HLle THAPOTEXHHYECKHE MHKPOCOOPYHKEHHS.

B nacrosiuiee 8pemMsi HaWla OoTeyecTBEHHAS TPOMHIUJIEH-
HOCTB BBIMYCKAET MJIACTMAacCoBbie He/lbHOTAHYThIE JpeHakK-
Hble TpyObl H3 MOJH3THIEHA, PYKOBOACTBYACH YTBEpMKeH-
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HEIMH B Mae 1964 r. (ma 1964—1967 rr.) BpemMeHHBLIMH
TeXHHYeCKHMH TpeGOBaAHHAMH K JpeHaxHbiM TpyOaM.

Texunueckue TpeGoBaHMs K ApeHaHbIM TPyBam

JIpenaxusle TpyOBl H3 NJACTHYECKHX MaTepHaaoB Ipel-
HA3HAYaloTCH AJs yeTpoiictBa TpybuaToro IpeHaxka mpH
ocyineHnu 6001 (TopdsHBIX TPYHTOB) H NepeyBaaMKHeHHBIX
MHHEpaJbHBIX 3eMeJb,

Marepuaasl 1748 M3rOTOBJEHHHA [APeHaXKHBIX TPYO HOVIK-
HEl V/JAOBJETBOPATH CJAEAVIOUHM TpeGoBaHHAM:

COXPAHATh CBOM (PHIUKO-XHMHUECKHE CBOHCTBA HeH3MEeH-
HBIMH B TeueHHe JIHTeabHOTO Bpemenu (He menee 30 Jjer)
i OHITh YCTOHUMHBLIMH K JeHCTBHIO arPpECCHBHBIX BOJ;

He ABJIATLCA THTATENbHOH CpeioH JJsi MHKDPOOpPraHH3-
MOB, TPHOKOB  JKMBOTHBIX (TPHI3YHOB);

He 00/ManaTth XPYNKOCTBI0 W TEKYYecTbio T0J BO3IEHCT-
BHEM HArpPy3KH OT TpYyHTA.

OCHOBHEIMH MaTepHaJaMH [Jd H3rOTOBJEHHA JpEeHaw-
HBIX TPYO MOTYT ObITh: BHHHINWIACT, MIOTHITH/IEH H IOJHIPO-
TIHJIeH.

Jlpenaxuple TpPyOB H3 TJACTHKOB JOJMKHHEI H3TOTOB-
JATBCA B OTpe3Kax uiaH Oyxrax, riajkHe HAu roppHposaH-
nuie. Jlauna Tpyd B oTpeskax Jo/kHa ObiTh 6 M, a B OyXTax
or 100 mo 150 & (mauna Tpys 0OYCIOBIAHBAGTCH 3aKa3aMH
Ha OTAe/]bHbIe MapTHH H3TrOTOBJAAEMBIX TPYO).

Jdpenaxuoie TpyOBl M8 ApeH-ocyluuTe el (aHaMerpoM
MeHee 7D MM) NOJKHBI HMeTh BOJONpPHEMHBLIE OTBEPCTHA.
Koucrpykuuy Tpyd gouaxHbl ofecneywpaTh TOCTOSHCTBO
opMbl M pa3MepoB NOJOCTH TPYO # BOLONPHEMHBIX
orpepctiil. [penaxusie TpyGul OIHOrO JHamMerpa A0JHHBI
COeIHHATHLCA Mexay coboit nocpencrsoM pacrpyba, npeay-
CMATPHBAEMOIO Ha OMAHOM KOHHUEe Kaxnoi t1pyOwl, HIH
COeNHHUTENBHBIX MYy(pT. \

BogonpueMHble OTBepCTHs AOJMKHBI OLITE PACHOJIOKEHB!
PaBHOMEPHO MO KOHTYPY H BBIIOJHEHH B BHJE NMPOAOAbHLIX
napajienbHbix menell gaHHo# 20—30 MaM H IIHPHHOM
0,4—0,6 ma. OOwas IHHA BOJIOIDHEMHLIX OTBEpPCTHH
noJKHa OBLITh paBHA JABOHHON JJHHEe TPYOHL

Tpybut auamerpom cBhimie 50 MM, mnpelHasHaYeHHBIE
A - KOJUIEKTOPOB, WA3rOoTOBAAIOT  6e3  BOAOMPHEMHLIX
OTBEPCTHH.
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Jlpenaskupie TpyGbl B HONEPEMHOM ' Cedennn  OJKHL!
HMeTh pasMephi:

Hu}ﬂgmﬂ AHa- ToauiHka CTCHKH -rp}'.ﬂl A
METD BT H3 BHHEMTAGCTA H3 NOAHGTILACHA
40 0,6 1.0
o 0,8 179
73 1,2 1’5
100 1,5 20

OrkaoHeHHA TOJLWHHBI CTeHOK TpyD Jjgonyckalorcs: AJs
Tpy6 auamerpom o 50 ma—0,05 ma, a aaa Tpyb Oosbuiero
anamerpa —0,1 . :

HonycTiMoe OTKJIOHEHHe BHyTpeHHero jHaMerpa Tpydb
OT HOMHHAJLHOTO =*29%. ;

Jns coeuHeHHa JApPeHaXHLIX TpyOG-oCylIHTEJeH C KoJ-
JIEKTOPAMH M3TOTOBJAAIOT (PUTHHIH. (PUTHHTH J0JKHB HMETh
npoxoauslie orBepcTus auamerpom 100 ms, a BXoaHble —
nuamerpom 50 MM, # KOMNJEKTOBATHCH MEPEXOHbIMH NaT-
pyOkamu ¢ otBeperusiMu 100X75 u 5040 mm. Ocu nar-
pyOKOB TPONHHKOB A0JHbl GBITh B3aHMHO NEPNEHAHKYAAD-
HLIMH HJIH pacnoJarartbes moa yraom 60°,

Hpenaxusie TpyOs jguamerpom 40 n 50 mum no ocobomy
3aKasy Moryt o0epThiBaThCsd (GHABTPYIOUMM MaTepHasoM
13 CTekJoBathl HWAH TnpoduiaoHa.

Jlpenamueie TpyOL M3 MJAACTHKOB JIO/IKHBI JIONYCKATh
WX XpaHeHHe W TPAHCNOPTHPOBKY TNpH TeMnepatrype or
—25°C 1o ++65°C B ycuoBHAX aTMochepHbIX BO3AEHCTBHIL.

Ouu Jo/KHB BLLICPKHBATE AaBienue rpynta ot 0,5 1m0
0,7 wefem?®. TpyObl H3 NJACTHKOB MOJXKHBI BBINYCKATbhCH
3aBojJ0M B Tape, He AONYCKalowWled  HX MOBpeXAeHHs HA
CKJajle WJIH NpH TiepeBo3ke.

L L .

M3 ckaszaHHOro cjejyer, 4To NpHMeHEHHe NJjacTMacc B
MPaKTHKE OCYLIEeHHS! NO3BOJHJI0 mnepelTu K Oogee copep-
WCHHLIM KOHCTPYKIHAM JApeHa)kKHnbX TpyOoK.

B nacrosilee BpeMs MOXHO PeKOMeHIO0BaTh WA CTPOH-
TeALCTBA APeH-OCyllNTe eil roTophie HempephisHbie rodph-
POBAHHBLIC H TJIAJKOCTEHHbIE BHHHI/JIACTOBbLIE M NOJHITHIIE-
HOBLIE TPYOBl TPOMBILIJIEHHOTO H3rOTOBJIEHHs H TPYOHl H3
BHHHMIACTOBOM TIenkHu, GopMmHpyeMbie B OecTpaHIIeHHOM
APeHOYKJaJuHKe B Npollecce 3aKJajiKH ApeHs (C ympyro-
NoAMKaToll HaxJecTKoill u ¢ nepdopupoBaHHOil HAXJECTKOI).
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MunuMaabHbIl HAMETP NJACTMACCOBLIX TPYO ANa Apcil-
OCVIIHTEel, MCX0AA H3 VCJA0BHI IKCIJIyaTalud, cienyer
npuunMare 50 sma. Pasmepnl KOJIEKTOPHBIX TPYD HYHKHO
G6patb no pacuety. Jlasg ApeHaKHBLIX KOANEKTOPOB MOIKHO
HCTIONB30BATE TPYOBl, BLNYCKAEMbC MPOMBILLIEHHOCTBIO
nas BogonpoBoiubiX cuctem [18] ¢ nepexogom B Gyayuiem
Ha cnennaibHbie TpyoLl.

MunnMaabubie  pasMmepnsl  BOAONPHEMHLIX  OTBEPCTHIL
NJacTMACCOBBIX TPYD [JA JIPEH-OCYIUHTE el CcAedyer Mnpu-
HHMAaThb PABHBIMH pazMepam BOJONPHEMHBIX OTBEPCTHI TOH-
HAPHBIX ApeH, NPOBepPeHHbIX MHOrOJeTHel MPaKTHKOM.

Jlas npenoxpaneHus APCH-oCyILNTe el OT 3au/1eHHs, N0-
MHMO OOCpPTKH HX (PHABTPYVIOLLHMH MATEepHAJaMH, CJAedyer
MPHMEHATh KOHCTPYKIHH TJIACTMACCOBLIX He3anJsgeMblX
TpyG €O clHeuHaJbHBIMH BOAONPHEMHBIMH OTBEPCTHAMMH
(KJHMHOBHAHBIME, KOHYCHBIMH).

Tpy6el ana ApeH-OcylIHTeNel AOMMHB  BHIMTYCKATHCSA
JAAHHON, PAaBHOI NMPOCKTHBIM AJHHAM JAPEH, B YNaKOBaHHbIX
Oyxrax. TpyGul AnA KOJJEKTOPOB MOXKIO H3rOTOBJAATE
JUIHHHBIMH OTpe3KaMH, VAOOHBIMH JJA TPaHCTOPTHPOBKH.

Cpok HOpMaJbHOH paGoTH MAACTMACCOBOIl JAPeHaKHOH
CHCTEMBI pexoMmeHayeTcsi mnpHHuMaTek 50 jer. YcTheswle
Y4aCTKH JApPEH-oCYIIHTe e, NPHCORLHHAEMBIX K KOJJIeKTO-
paM 0e3 (hacoHHBIX YacTeH, H KOJNJIEKTOPOB CJACAVeT yCTpau-
BaTh M3 TOJCTOCTEHHWX naacrmaccoBuix TpyO. Ias coenn-
HEHHSl JAPeH-OCYILIHTeJeil ¢ 3aKPHITBIMH KOJJICKTODaMH 1le-
Jgecoolfipasno noab3oBaThes GacoHHBIMH HYACTSIMH H3 MJACT-
Macc. |

Cyuecrsyioiine spemennbie «TexHHUecKHe TpebOBaHUS
Ha ApeHaxkHbie TPYOL H3 TJIACTHUECKHX MATEPHATIOB® L0JIXK-
bl OBITH NepecMOTpeHkl Ha OCHOBe NMOCJeAHHX pesy/bTaToB
Heene0BaHHH, : '-



FAABA 3. CTPOMTENBLCTBO NMAACTMACCOBOroO
APEHAYKA

Hcnonb3opaHue MJI4cTMAcC B MeJHOPATHBHOM CTPOHTEJb-
CTBE TMO3BOJIHJIO HE TOJBKO CO3[aTh Jy4llHe Mo CPaBHEHHIO
C MpHMeHSeMBbIMH PaHee KOHCTPYKUHH JApeHakHbIX TPyO, HO
H yJAy4lINTh TEXHOJOTHIO CTpOMTEabcTBa ApeHaxka. lloBbicH-
JAach NPOH3BOJMTEJNBHOCTH TpyJa, CHH3MWIACH CTOHMOCTD
saKJalKH ApeH, obGJieryed Tpyid pabounx, pesko yMeHbIIHICH
TOHHAX TPY30NepeBo3ok.

OcofeHHOCTH CTPOHTE/NBCTBA TIJIACTMACCOBOrO JipeHa)Ka
onpeneasioTcs OTAHYHEM HOBLIX NJ1AaCTMACCOBHIX JPpeHaXHbIX
TpyO ot ronuapueix. [Ipn nnacrmaccoBoM JpeHaXke BMe-
CTO KOPOTKHX TrOHYApHBIX TPYOOK NpPHMEHSIOT JTHHHBEE
He/AbHOTAHYTHIE TJacTMaccopble TPyObl INPOMBILIJIEHHOrO
H3TOTOBJEHHA HJAH HenpepbuiBHLIE TPYOH!, ¢opMupyeMmble
H3 ynpyroii BuHHMJIactopoil JentH (puc. 11 u 12). Tlpn
STOM OTnajfaer HeoOGXOAHMOCTh PY4YHON TIOUrOHKH TpYO B
CTHIRKAX H PYUHOH M30JIALHH KaX/J10ro CThKa, KaK STO AealoT
npH YKJIaJiKe rOHYapHHX TPYOOK,

ITnacrmaccosslil gpenax B Halleil ¢TpaHe CTPOAT Tpau-
mefiHbM o 'GecTpaHlleiinbiM cnocobamu. TpaHIIEHHBIM CNO-
co6om napenn sakaaasipailor 3 PCO®CP, BCCP, JluToB-
ckoit CCP, Jlarsuiickoiit CCP u 3cronckofi CCP. becrpan-
wediHbil cnoco6 crponteabcrBa npumensior B PCOCP,
Jareufickoit u Jlurosckoii CCP.

Jlas  GecTpaHmedHOTO  CTPOHTEJbCTBA HEOOXOAHMbI
creldadbHble OecrpaHiulelHpe JAPEHOYKIANYHKH, KOHCT-
PYKIHH KOTOpHIX paapaboransl HanGoaee noano BHUHTEM
u JiInTHUHUTHUuM. JlatHUHUTuM npumensier Befimapckui

apeHoykiaagunk-xporosarens (I/IP).

TpaHwelHOe CTPOHTENbLCTBO

CTpOHTeAbCTBO  MTACTMACCOBOTO JIpeHaKa TpaHIIeiHbIM
cnocofom nanGosee mupoko passuto B bBenopycckoit CCP,
rae pabors Beayres noi pykosoacrsom BesHHHMuBX, us
Jlurosckoit CCP, mue paboramu pykosoaut JlatHUMT'uM.
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Puc. 11. Hpenamusie TpyGul, HIroTOBJCHHHE W3 YOPYTHX JCHT,
H CMOTpPOBOR BHHHMJAACTOBBIR KONOAEN OYeNb JferkH.

Mawnnpt u npucnocobaenus. [lnacTmaccoBuiit apeHax
TpaHIeAHLIM CMoco6OM MOXKHO CTPOHTH C TIOMOIIbIO OG-
HBEIX JIpenazHbX TpaHweiiHpix okckapatopos DTH-171,

ITIL-202 TaanauHCKOTO 3KCKaBaTOPHOTO 3aBOJAA H MM MOA00-
HBLIX.
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Puc. 12. Cxema paGorm AooGopyjaoBanHoro Tpammefinoro SKckaBatopa
3TH-17]1 npu cTponTeabCTBE MJAACTMACCOBOTO JIpEHAMA H3 JIeHT:
J — nprenocofieHde aad g:ulnmm roHuapHuX TpyOOoK; 2 -— KATYHIEA C© DPYNOHOM

NAACTMACCORBON JeRTh: -— NAGCTMACCOBAN JeHTa, 4 — HHI.'I]IBBHHIQELHﬂ POANK;
§ — rpyGodopunposarens TI1-400; 6 — apenamnas TpyGa; 7 — saxsar, 8§ — AKOPL.
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Ilenuoit  TpaHwenHbH
skckagatop ITH-171 (sk-
CKaBaTOp TPaHIUeHHbIH Ha-
pecHoit) (puc. 13) npeana-
3HaueH IJS PHTHA TpaH-
el NPAMOYIOJibHOTO ce-
yeHHs wwHpHHOH 00 M H
rayounoii no 1,85 m ¢ 3a-
JaHHLIM  VKJOHOM  JHA
TpaHuUlen Moj YKJajaxKy row-
YapHLIX H ApYrux Tpyo, a
TaK¥e JApeHupylonero ma-
repuaJia. JKcKaBaTop npe-
crapisier coboit camMoxoj-
HYI0O MANIHHY Ha TI'YyCeHHY-
nom xoay. On paGoraer B
rpyutax no Il xkareropus
BKJIOUHTENbHO, [LONYCKAalo-
IHX YAeNbHOE JaBJjieHne
He menee 0,3 xefem® Tpan-
e ¢ 3aJaHHBIM YKJIOHOM
JIHA BHIMOJHAETCA B OIHH
Puc. 13. Tpammefintift skckasatop TPOXOML ¢ VKJAAIKON rPyHTa
ITH-1T71. Ha JEeByl0 CTOPOHY TpaH-

e, 3aflaHHbIil YKJIOH BHI-
JepPXKHBAETCHA ABTOMATHYECKH C NMOMOIULIO clelfilled CHCTe-
Mbl, DKCcKapaTtop cHaGiKeH cnellHaJbHBEIM TpHcTocoJie-
HHEeM — TpyOoyKJaAUHKOM AAA ToAaYH NOHYaPHLIX H ILJacT-
MaccoBHIX Tpy6 Ha AHO TpaHlleH. 1o npHcnocobaeHHe npe-
OTBpaulaer oOBaj CTeHOK TpaHLIUeH.

[lennoit paGounit opran HMeeT cBEpXy paMmy JJf YKJIa LKA
roH4YapHbIX TpyGOK M nmepeaBHKHOTO JIOTKA.

Kopuiobasi 1lenb COCTOHT #3 ABYX GECKOHEYHBIX ueneil,
K KOTOpBIM nipukpenJienst 11 xosieir ¢ 3yObAMHA.

Js NoJbeMa i onyckaHusa pabouero opraHa sKcKaBaTop
CHabXKeH THApocHcTeMOl. 3afaHHLIA YKJIOH AHA TpaHIUeH
ofecneynHpaer ChneuHaJbHBIN npiGOp, yCTAHOBJAEHHDLI Ha
JKCKABaTOpE, COCTOAILNEH H3 JHTOH KOpOOKH, B KOTOpOM
CMOHTHPOBaHbLI /1BA IWIAPHHPHLIX pbitara, CoOCAHHAKILHXCH
aybuaTeiM CEKTOPOM W IHecTepHeil. Yroa mosopora peluaron
OrpaHHUHBAETCs PeryJHPOBOUHBIMH BHHTAMH. Poiyar mecrep-
HH HMEeT Ha KOHlEe KJeMMBbl, KOTOpPHIE HPH ero OTKJOHEeHHH
Ha onpeleJeHHHH YroJ CONPHKACAIOTCS € KOHTAKTHBIMH
BUHTAMH 3JIEKTPONIPOBOAKH npHOopa cBeToBOl CHrHaJAH-
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3aUMK ABTOMATHUCCKON caefsimierd  cucrempl. [Tpn  stom
KOPpPeKTHpYeTca nojoxeHne paboyero opraHa no BheicoTe
H INOJaeTcd CBETOBOH CHIHAaJ.

Priyar aybGyatoro cexkropa Ha KoHUe useer pesbloBoe
rie3flo, B KOTOpoe BBHHUHBAETCs CTPeKa, CKOJb3fAllas NpH
paboTe SKCKaBaTopa no Hanpapiaswiied npoBoJoKe, HATHA-
HYTOH Ha MepHBle MeTanNnHuyecKHe BelllKH BAOAL TpPaHiie
MO/ YrJa0M, COOTBETCTRYIOUIHM 3a/1aHHOMY VKJOHY J{Ha.

IlpuGop ykaona Jana Tpadiled [OJiBellleH K pame pa-
Goyero oprasHa Ha JBYX MWMeHTpPax, TaK 4YTO TMPH HAJHYHH
rpysa obecneudpaercs ropH3oHTaJbHOE NOJOKEHHe npubopa
HE3aPHCHMO OT I0JI0OMeHHs 9KCKasaTopa.

Jas yknagku roHuapublX TpyOOK 3KCKaBaTop cHalOmKeH
npHcnocob/ieHHeM, COGJIHHEHHBIM UYepes HanpaBigioune
IIBEJJIEPH ¢ BepxHeil pamoii pabouero oprana. IIpucnoco6-
JeHHe umeer xenod TpaneudeBnpnoro mpoduas aas ony-
CKaHHa TpyO Ha JAHO TpaHIUEH H CHIeHbe Jjas pabouero.
B KaGHHe BOAHTCJA PAacnoJoOXeH IHTOK C CHrHAJbHBIMH
JaMnaMu  (KpacHof W 3eJeHOH) MW KHONKAMH pPYYHOTO
ynpasaenus pabounm opravom. Ha nmepenneM mHTKe HMme-
I0TCA MepekJovaTenH py4yHOro H aBTOMAaTHYECKOro ynpas-
JeHUs paboyuM OpraHom.

Ecau 3axuralorcs AaMNoOYKH, 3HAUNT, TIyOHHA KOMaHHs
nesepna. I1pu pabote ¢ BKJIOUEHHOH aBTOMATHKON CHTHAJb-
Hbl€ JIAMIIOYKH CJYXKaT JIJis KOHTPOJs JelcTBUS aBTOMaTH-
YeCKON CHCTeME, a2 MPH PYYHOM YNpasJeHHH OHH CHTHA/AH-
AUPYIOT O HeoOXOJAHMOCTH H3MEHEeNHA riyOHHL KonaHng.

Texunueckan XapakTepucTHka skckasatopa ITH-171

[IponssoANTCALHOCTL, M2/ qac
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e | R e G B e e e J,1
DEC, IR Tk S e g b sy R S L Rl 9,23

Llensoit Tpanwefinpiii skckaBatop ITIL-202 npeanasna-
4YeH JUIA PbiIThsl TPAHLIEH NPAMOYroJbHOIO CeueHus rayOuHoll
no 2 4 w mupnuon 0,5 m. Dxckasatop paboraer B rpyHTax
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f0 1l rpynnel BKIIOYHTEABHO, ¢ VAC/AbHBIM [A4BJCHHEM He
Menee 0,38 ke/cm®. [lonyckaioTcs TBepable BKJAOYEHHA
(kamMHH pasmepaMu g0 35 cm).

I'pynt, BbiHYTHII H3 TpaHMIeH, BHITPYKAaercs AYTOBBIM
TPaHCNOpPTepOM Ha MPABYIO HJIH JeBYIO CTOPOHY TPaHIIeH.

Texnuueckan < xapakvepueTuka skckasatopa 3TIL-202

[lpoussoauteabnocts, Mvac. . . . . . s Tt a0 4 st e~ O
Caybuua Tpanmen (Makcumanbian), # . . . . . . . . . 2,0
LS EDHRS TORMIREI v -, ey e e e 0,5
BPRDETE NOROIN. g7 o b ST T v R TN 23
CkopocTh KOBWOBOM wenit, Mjcex . . . . . . . . . .. 0,7/1,15
1 tEn T g Tl R R I i o D e S J1-50
MOIMHOCTD ABHTATEAS, £ €. . . & . . . s s v o o v a0
PaGoune ckopocTH nepeasumenus, Mjwac . ., . . . . . . 15—400
['aGapHrunie pasMepsl (B TPAHCMOPTHOM MOAOKEHHN), M
e R e e e RS 8,449
Gt T A L Qe A T AL L e A 2,54
i L e e e 2.4
PO B OE o k1 B el e e s 8,32

Hiia 3akiaaku M/1acTMAcCOBBIX ADEH M3 HENnpephiBHBIX
MOJHITH/IeHOBRIX TP}"ﬂ MpOMBILNIJI@HHOI'O H3rOTOBJIEHHS
beaHUHM n BX npemnoxun mooGopyaoBaTh SKCKaBaTOp
ITH-171 cvemumM GapaGaHoM AJsi HAMOTKH TpyG, TpH-
AHMHBIM NIPUCHOCOOIEHHeM H TMPHCHIMAIOUIHM YCTPONCTBOM
(puc. 14).

JlatHUHUTaM nns yno6etBa mnogaun TpyGH B JIOTOW
SKCKapBaTopa NIPHMEHHA NeTi, NpHKpenasieMylo y KaOuHb!
9KCKaBaTOPILUHKA, /151 pa3sMaTHBAHNs OYXT NOJHITHIEHOBHIX
TPpyO Ha oOOBeKTe MPeJOKHI TIPHMEHSATh CHelNHAJ/bHbIe
CaHH.

BHUHTaM nonossna ApenoykJapounoe ycrpoiicTeo
skckasatopa DTH-171 kaccerolt pas niacTMaccoBOil JeHTH,
TpyboopMupoBaTeneM (puc. 12) u HanpaBAAOLEM YCTPOil-
CTBOM C KOJIbILEOOPa3sHLIM OTBEPCTHEM, KOTODOE MOHTHpY-
€TCA Ha Kpbille KaOHHBI SKCKaBaTOPLIHKA,

3akaaaka apen. l.I[ToaroroBHTeAbHBlEe pPaboOTH.
CocrtaB  MOArOTOBHTENIBHBIX paboT m1pH  TpaHmeilHOM
CTPOHTEJILCTBE IJ1ACTMACCOBOro JpeHa)a TAKoH e, KAK M
NPH CTPOHTE/BLCTBE rOHYAPHOTO ApeHaxa [36], a umenno: Ha
MECTHOCTH OT KOJIIEKTOpPA BBIHOCAT B HATYPY NPOEKTHYIO
Tpaccy JpPeHBl; HHBCJHPYIOT Tpaccy'c pasOduBKOI NMHKeTOB
A1 YCTAHOBKH MEPHLIX BeX; YCTaHaBIHMBAIOT MepHLIE Bexi,
MO HHM HATANMHBAIOT OPHEHTHPHYIO TIPOBOVIOKY CJeisiliero
YCTPOHCTBA YKJIOHOJATYHKA.
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Puc. 14. Cxema ycraHoBEM AONOAHHTEAbHOro oGOpYAOBANHA Ha IKCKA-
patop 3TH-171 npn CTPOHTENLCTBE MJAACTMACCOROrO JpPeHaMa H3 rorto-
BHX TpYO: B |

| — cremnuft GapaGan; 2 — Oyxra noawsTwaemosux Tpy6: 3 — wpowmmredn; 4 —
Npy#xMNa poauka; 5—n HAHPOBAHHLA poaANK; 6 — TPEYroAbHAN JepeBdAAAA
pamMa OAfA OPHCHNOKER TPYO DPRIXAWM TRYHTOM.

I penaxnblie TpyObl, JCCTaBAAEMble HA CTPOHTENbLCTBO
B Oyxrax, qubo nepemartbiBaloT Ha OapabaH SKCKaBaTopa
[20], au6o pacTaruBalT BAOJAb TNPOEKTHON TpaccH ApeHbl.

2. 3aknagka gpeH H3 Tpy6 nNnpOMBIIIJEHHO-
ro wuarorosaenusn [lpu saknanke apen H3 TpyG npo-
MBILIJIEHHOTO H3TOTOBJICHHSA NMPHMEHAIOT B OCHOBHOM TPyObl
OTpe3aKaMH ,.EI,.TIFIHDF{ He MeHbllle OJHHB JPCHEI. n{]C.’]EjII-IHE
JIOCTABJAIOT Ha O0BLEKT CBePHYTHIMH B OYXTBI.

[Ipn yKi1agKe NOJMHITHACHOBBIX TPYD B APEHAKHYIO TPaH-
HIelo, 3anojHeHHyi0 BOJAOH, HX CJAeAyeT cpasy Xe IpH-
rpy#KaThb NPUCHIMHBIM NPYHTOM, TaK KaK BBHAY HX JIErKOCTH
OHH CMOCOOHBI BCNJLIBATE Ha IMOBEPXHOCTD.

Besopycckuili  HaydMHO-MCCJICNOBATE/BLCKHIT  HHCTHTYT
MeaHopannu u BojgHoro xossiicrea (benHHHM u BX) pe-
KOMEHAYeT YYHTHIBATh NpPH YKJajKe IJacTMaccoBOro jpe-
Haja BHICOKHA KO3(QQHUHEHT JIHHEeHHOro TepMHuYeCcKOoro
pacmuupenusa wmarepnana [20]. Beawuuna TtemmepatypHOro
H3MEHEHHS! AJAHHLI ApeH onpepensercsa (popmysoi:

Al=AlLAl,

rae [ — gauHa JApeHLl B MOMEHT YKJAAKH, M,

Af — pa3HOCTb MEXAY MAKCHMaJbHOA H MHHHMAaJbHON
TeMnepaTtypoil B MOMEHT YKJaJAKH JIpeHbl H B me-
pHOR sKcnayatauus, °C;

A — Ko3(ppuuueHtT JauHefiHoro pacuwnpenus Ha 1°C

(ans noanstuaena A= 0,0002, s noJHBHHHI XJ0-
puaa A=0,00008).
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[Tpu nanue noanstuaenosoit apens =100 x u pasznocts
Temnepatyp Af=20°C yKopoueHHe HAH YIJIHHEHHe ee Mo-
#eT cocTaBHTh Al=04 M. %> o

Hcxoas M3 3HauMTENbHBIX TEMNEPATYPHBIX H3MeHEHH,
PEKOMEHAYETCA NPHHAMAThL COelHaJbHLIE Mepbl AAA Tped-
OTBpalE€HHs pacCTpOHCTBA gpeHayKHuiX Juunauit, Ilogcoenu-
HATB JApPEHY K KOJJEKTOPY CJAeAYeT He pabblue uemM uepes
2 yaca mocsie ee YKA4AKH B TPAHIUGH H NPHCHITKH cl0eM
rpyita 20—30 cs- AHaI0rHYHO BHITOIHSAIOT H PYTHE COGMH-
Henns. Jlauna Bxona TpyOGbl B pacTpy6 coeniHeHHs A0MMKHA
ObiTh HE MeHee D CM.

YKAajaka NOJHITHICHOBHIX APEHAXKHBIX TPYS 3a30pom
(BOPHTBIK) He JIOMYyCKAeTcs, TaK KAK TIPH TOHHMKEHHBIX
TEMIEpAaTypax KOHLUbI TPYO MOryT pasoiiTHCh Ha 3HAYHTENb-
HYIO BeJHYHHY, UTO MOMeT BRI3BATL 3aH/EHHE JpeHaxa.
Huxkriolo vacrs tpanmeii (Ha 20—30 ca) ¢ yaoKeHHBIMH
NJIACTMACCOBLIMH TPYGaMH CJAEAYeT 3achiNaTh MATKHM pBIX-
JbiM rpyHTom. He ponmyckaercs sachinka KpynHBLIMH KOMbSI-
MH 3eMJIH, KAMHSIMH M JIpeBeCHbIMH ocraTkamn. OKonua-
TEJbHO TpaHIlelo 3acuimaloT Oyabaosepamu, I'pynr B Tpan-
llee He YMJIOTHHIOT, 8 H3OLITOK €ro HACKHINAIOT B BH/IE BaJIHKa
Haj Heil. B mecrax counenenwnit Tpy6 oGsizaTeqbHO ceyeT
TIMATEJBLHO YyTpaMOOBaTh I'PYHT.

J. 3aknanka ApeH H3 TPy6, GOPMHADPYEMH X
H3 aeHnT. Tpanuweiinoe cTpouTeaLCTBO Apen us Tpyb, dop-
MHpPYeMBIX 13 BHHMIJIACTOBBEIX JI€HT, BBIUNTOJHCHO B ONBITHBLIX
cucreMmax  BHHUHUI'uM, CesHUHI'uM, BeaHHUHUMuBX,
CesBHUHMIsM n BenHUMMuBX yknapupasn 8 Tpanuien
JAEHTOYHbIe TPYObl, chopmipOBanHEIe Nepel YKAAAKONl BHe
Tpanuen, BHUHUTUM yxnagmsan t1py6s, kak chopmupo-
BaHHbIE HA OPOBKAX TPaHIIEH, TAK W H3rOTOBJfieMble B TPaH-
liee BO Bpems JBHKEHHA TpaHmelHOro 3sKcKaBaTopa
(puc. 12). CesHHUHUTuM u BeaHHHUMnBX saxnansisain
TpyOHI, chopMiipoBaHibie B ropsueil cpejie, c HeCOMKHYTHIMH
KPOMKaMi, CO CKBO3HBIM MPOJL0JBHBIM BOJIONPHEMHBIM IIBOM,
BHHHTI'uM saknaaeisan TpyGbl co wWBaMH THOA YIPYro-
MOAXKATOH HAXJECTKH, CKpenJeHHON konbuamu (puc, 11) ¢
nepopHpOBaHHON HAXJECTKON M 3aMKOM «MOJHHS», dop-
MHPYeMBbie¢ B X0JOJHOM cocroannu [4, 11, 12, 22].

[Ipn saxaanke nlacTMAaccoBHIX TPyO M3 JieHT BO m3Ge-
JKaHHe NoBpexJIeHHA HX NPH 3achinKe HeoOxoyHMa ocobay
OCTOPOKHOCTE H TUlATEAbHOCTb.

B navane sakaamkn 1py6 TpaMilefiHEIM SKCKABATOPOM
JAPEHBI B YCTbe HYXHO 3aKPeNnJsiTh AKOPHHIMH yCTpOficTBAMH
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_H..’[H NpejoxpaHeHnd o1 APOAOABHOr0 ABHIKEHNSA 110 TpaHllee

(puc. 12). f[.llﬂ ramenys subpauun Tpyo, HaXoAAUIHXCA BO
BPeMs JBHXKEHHS 3KCKaBaTopa B HaTAHYTOM COCTOSIHHH, He-
o0X0AHMO NPHCHIATL UX FPYHTOM Cpasy mocje BeIXOZa H3
GyHkepa skckaBaTtopa. IIpH yKJIajke B yCJOBHAX TeMmmepa-
TYP, ITPH KOTOPLIX BeJIHYHHA JONYCTHMOH YAdapHOH BA3KOCTH
CTAHOBHTCS HEMOCTATOUHOM, HYXKHO MPUMEHATH NOJOTpen
JIEHT, VKPLITHIX B 3TOM C/lyyae cnelHajJbHBIM MeTaldJHuec-
KHM KOMKYXOM.

CrponteasctBo Koagaekropos. [Ipu TpaHweinom crpoH-
TeJbCTBE I1ACTMACCOBHIX KOJJEKTOPOB JIONMOJAHHTEAbHLIX
YCTPOHCTB K TpaHUIeHHbIM 3KcBapaTtopaMm He Tpebyertcs.
Koanekropusle TpyGhl 3aKnajbBaloT B TPaHUIeH OTpPesKamu
aauHoil 1o 8 a. IlosmsTANenoBuie TPyOL COEAHHAIOT BpacT-
py0, BUHHNJACTOBbIE MOMHO YKJAAALIBATL BOPUTHK. [iaHHa
pactpy6a NoJAH3THAEHOBBIX TpyD, YYHTHBAA BO3MOMXHHE
TEPMHUECKHE MpojloJibHble AedopMallii  MOJHITHACHOBLIX
TpyO, monxua. ObiTh He Menee 50 A

KossiekTopst B nJiacTMAaccOBOM JIpeHaXe H3 3ISKOHOMHYE-
CKHX coo0pazKeHni CTpOAT ceflyac B OCHOBHOM M3 rOHYapHBIX
Tpy6. I1pH cHHKeHHH Llen Ha niacTMaccoBhie TPyOL Oyuer
uejecoofpased mepexoia OT FOHUAPHBIX K MJIACTMACCOBBIM
KodnexTopaMm. B casau ¢ stum BeecolosHuiM HaydHO-HCCTe-
A0BATEJbCKHM HHCTHTYTOM _THAPOTEXHHKH H  MeJsopailuit
HCHBITHIBAIOTCA B MNOJEBBIX YCAOBHAX IJACTMACCOBBIE KOJI-
JIEKTOPB H3 BHHHILIACTOBBIX BOJONPOBOAHBLIX TpyO 3aBoj-
CKOTO H3rOTOB/IEHHA H H3 BHHHMacTOBOH nieHkH. M3 nuen-
KH 3aJI0XKeHBl KOJJNeKTOpH auamerpom mao 70 mam, nocraroy-
HBIC AJf MEJKHX cHCreM BbOOpOYHOro ApeHaxa.

'napasanveckuii pacuer BOJOOTBOAALLEIO CEYEHH KOJI-
JCKTOPHBIX BHHHIJIACTOBLIX TPYO MOMHO BLINOJHATE TNO
popmyae Hayuno-ncciaenoBaTe/bCKOro HHCTHTYTA CaHHTap-
HOH TeXHHKH:

Qi

100i=0,025 i

rae ,Q——npenamnuﬁ pacxoi, a/cex;
D — suyTpennnit quamerp tpyo, om;
[ — VKJOH JIPEHAXKHOro KOJJIeKTopa.
I'mypaBaudeckiil pacuer KOMIEKTOPHHX NoJAHSTHACHOBBIX
TpyO6 MoxHO BecTi no gopmyite BeaHUHUMuBX, nonayuel-

voii A. M. Mypauko: |
Q.76

100i=0,0256 gum_ ’
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rge ycl1oBHble 0003HaYeHHA Te e,

[(Hapasanueckuit pacuer MOJHBHHHAXJIOPHAHEIX TOgpH-
POBAHHLIX TPYO MOMXKHO BHMONHATE mo popmynae H. Bpuuka
n C. Huabcona:

Q=24,2D285 oA,

rae 0603HayYeHHA Te e, HO pasMepHocTh Q nmaHa B M3/cek,
a D s a

IMpr Q B a/cex w D B Ox aTa GopMyda NpHHHMAET BHA:
Qi.ﬂ'ﬂﬂ

L

100i=0.0452 T

Tpanwefinnit cnoco6 CTPOHTENBCTBA - MIACTMACCOBOTO
JApeHa)ka MOMKHO B HacTOsllee BpemMs NMPHMEHATh Ha Jebom
MeJsHopaTHBHOM o0beKkTe Hailell cTpausl, rae moryr paGo-
TaTh JipeHayKHble MHOTOKOBIIOBBIe TpaHUIeHHbIe KCKaBaTO-
poi. IlpuMenekne n1acTMaccoBOTO ApeHaxa jlaxKe NPH cTa-
poMm, TpaHuleifioM cnocofe CTPOHTENLCTBA [O3BOJASET
NOBBICHTL NMPOH3BOJAHTEJNLHOCTE TPYAAa Ha CTPOHTENBLCTBE
JIPEHAKHLIX CHCTEM M HCKJAIOUHTL 6pakK ApeH, BO3HHKAIOULIHA
H3-3a HEKauYCCTBEHHOIO CTHIKOBaHHS JIPEHaXKHBIX TpYGOK
HEONBITHBIMH HJH HeJo0pOCoBeCTHHIMH paGouuMH,

Oanako TpaHiueiiHslit crnocoG 3aKJIaIKH T1aCTMacCOBBIN
ApeH € MOMOLLBIO CYUIECTBYIOLIHX B Hallleil CTPaHe MHOro-
KOBIIOBBIX JIPEHAXKHLIX SKCKABATOPOB HMeeT MHOr0 Helo-
CTaTKOB:

paGora paGodero B TpaHllee B YCJAOBHAX, BPEAHBIX IJA5
3/10POBbLA;

HeoOX0AHMOCTh CO3TIAHHS CAOMHBIX H  MeTa/JIOEMKHX
TPaHWeHHLIX SKCKaBaTopoB, a Takie HeoOXOTHMOCTL TIPH-
MeHeHHA Oyabao3epoB IJsa O6paTHOM 3acHIKH TpaHuled;

Ce30HHOCTh HCNOJb3OBaHHA JBHTaTeNeH SKCKaBaTOpOB;

HeonpasjaHHOe YAOPOXKaHHe CTPOHTE/BLCTBA JpeHama,
BhHI3HIBAEMOE OTPBIBKOII M obOpaTHOil 3acuHmnkoil Tpasiei
(puec. 15);

HE3HAYHMTE/NbHOE CHHIKEHHe CTOMMOCTH 3aKNajiKH JpeH
Nno CPaBHEHHIO C TOHYUAPHBIM JIpEHaXeM.

becrpaniueiinblii ¢cmocof cTpouTeNbCTBA ApeH He HMeer
3THX HeJIOCTATKOB:

paGora yeJoBeKa B TpaHIlee MCK/OYaeTcs:

TpaHIleAHbIE 5KCKaBaTOphl 3aMensloTcss Gojsee MpPOCTH-
MH, 3HAYHTEJIBHO MeHee MeTaJJOeMKHMH MAalIHHAMH,
OecTpaHIIeHHBIMH JIpEHOVKIAJ4YHKaMHK,
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Puc. 15. Texnoaornueckan mocnefoBaTensnocTh paGouMX NPOUECCOB HpH

3aKknajKe JpeH:

f == npu Tpanmmefnom cnocofie 3AKAOAKH TOHYEPHLX Aper Gez creanawefi: J—
OTPLEIBKA TpaMIned; 2-— yEnaAka TpyGok; & — HIONAUHA CTLKOR! 4 — 38CKHNKE
Tpylox Epyumyw; § — sacunka Oyabgoacpom: [/— npn Tpammcfinom cnocole 3a-
KMaAKl roMgYapinx ApeR Na CcTelansax: J'-‘D'I’DHI:HH TPa e, !'n-—:.ru.nanua
creanamefl; 2 — yunaaka TpyGox; J — BIoAANHA cTuHKOB, 4 — 3acuMnKa TpYGOK
Bpyunyio; 8 —=acunka Oyavaoseposm; [/ — ppin Geerpanuefsnom  cnocofe aa-

KABAKN NAACTMACCORMX Jpen. i

HeOOXOAUMOCTE NpHMeneHus OyJbJ0o3epoB AAsl 3acbiKH

APCHAXHLIX TpaHUel oTnaaaer;
TPAKTOp, Ha KOTOpPLIH HaBellHBaeTcA OecTpaHilelHbIH

APEHOYKJAAUHK, MOKHO HCMOJBL30BaTh KPYIALL TOX;

CTOHMOCTb 3aKJaAKH JpeH-ocyIIuTe 1eH npH GecTpaniueii-
HOM cnocoGe ymeHnbliiaetcs B 2—4 pasa u Gojee mo cpas-
HCHHIO C TPaHIIEHHLIM, TAK KaK MCKIIOUAIOTCA OTPHIBKA H
3acuiliKa TpaHiuel, pabora yKJajYHKa B TpaHuee W Jp., a
NPOH3BOANTENLHOCTL YBeanunBaerca (rabu. 5).

HMcxoas ma 5toro, Kak B Halueil crpane, Tak H 3a_ py-
Gexom (I'AP, Anrans, Ascrpusa, CIIIA) B nocneanne rofs
BelyTes paboTel no paspabotke HoBoro GecrpamtieiiHoro
CTPOHTEJbCTBA MJIACTMACCOBOTO JpeHaxa.
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HanGoapwnit skonomuuecknit sppekr naer Gecrpau-
IeHHbI cnoco® 3aKNajkH NJACTMACCOBOTO Jpenaka H3
TOHKOCTEHHBIX TOQpPHPOBAHHBIX H JEHTOYHBIX TPy B He-
YCTOHUYHBBIX TIpYyHTaX, riae BOo u3abexaHnue paccrpoiicTsa
CTHIKOB MeXAy rouMapHbiMH TpyOKamMH HeoGXOAHMO YCTpO#-
CTBO CTeJJIaKel, Ha KOTOphie YKAaAbiBaIOT roHYapHbie Tpy6-
ki, [lnactmMaccoseie TpyGbl B STHX YCAOBHAX BCJAGACTBHE HX
HCTIPEePHIBHOCTH MOXHO 3aKNaabBath 6e3 creanaxeil.

becrpaHlieiHoe CTPOMTENLCTEO

becrpanueiinoe CTPOMTEJLCTBO JpeHaxka HMeEeT CyIlecT-
BeHHLIC NpeHMyiiecTBa nepen tpanweinuim. Cyuectsyior
JiBa OCHOBHBIX crnocoba OecTpanuieitioro CTPOHTENLCTBA
Npen: -
1) saTtackupanue JapeHaxKHblX TPYOOK B KPOTOBHHY
yepes ee ycrbe H 2) HenpepuiBHAA YKAajKka APEHAMMHHIX
TPpYGOK Ha AHO KPOTOBHHBI MJH y3Koh mean (puc. 16).
Kak mnokazann wuccrnenopanua Memepckoit 30MC,
HanboJice cOBEepIIEHHBIM SBJSETCA BTOpol crnocod [13].
Iipn GectpammweitnoM crnocobe CTPOMTENLCTBA JAPeH He-
oOxoanmbl GecTpamniueiinble japenoykaanunku. Hayuno-He-
CNEeA0BATENbCKHE H KOHCTPYKTOPCKHE OpraHH3alHH YiKe
naBHo paloralor Hay co3panHeMm OecTpaHUIeRHBIX JIPeHO-
YKJAaIuHKOB roHuaphoro japenaxa. Ho peumnrs yaosierso-
PHTEJBHO 3TOT BONPOC A0 CHX NMOpP He yaaJjoch H3-3a MaJIoH
JJIHHBL TPYOOK H HX XPYNKOCTH, TAK KaK NMpPH 3aKJajlke Tpy-
Gox GecrpaHuieiinniM ciocofoM obpasyloTes OoJblLIHe LIeTH
MeXIYy HHMH WIH e TpyOKH paspylualorcs. !
CosjlanHe HenpephiBHLIX NJACTMAcCCOBHX TpyG H JieHT,
H3 KOTOpPHIX (OPMHPYIOT JApeHakHBe TpyObl, TMO3BOJIKHIO
MO-HOBOMY pPEeUIHTE BOmpoc GecTpaHIleHHOro CTPOHTENLCTRA
aped. Ilnacrmaccoenlit Gectpanweiinbil ApeHa CTPOAT B
HacTofllee BpeMs ¢ YAORJETBOPHTENbLHBIM KadyecTBOM KAk
B ONBITHBIX, TAK H B [POH3BOJACTBEHHBIX CHCTEMAaXx B Halllef
cTpane W 3a py6exom. [Jasa  OectpaHuwlednofl YKJIAAKH
MJIACTMACCOBOTO JIpenaka co3janbl cneunanbibie Gecrpan-
WeiiHple  OPeHOYKJAAAMNKN, BCHOMOraTe/NbHble MalWppnb
H NPHCNOCOOaEnNsL,
amwmuuel W npucnocobaenmsn. Ilaactmaccoswiit ape-
HaX — HOBLIl BHO JApeHaXKa, WMeloUlHil cBOH 0cOOEHHOCTH,
KOTOPHIC MOJNMHBEL YYHTBIBATHCH MPH KOHCTPYHPOBAHHH H
TIDHMEHeHHH MEeJHOPATHBHHIX MalllHH,
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Puc. 16. Coocobn cTpoHTeNLCTBA GecTpamuednoro Apenazka w3 naact-
Mace:

a— f3 naeAx: | — dopuupoBanEe TpyOM ¥ YCThA ApPENM H 3aTackubanke ee no

APCHM

KpOTORHHE 7 ;
ApeRepa

CTH MATEpHAda Ha dpaspam 10 M); 2 — dopumupopanne Tpylw palGodHM oOpranos

( ApCHE

APeHOYEIAAYAKA 7]
ApCHCpa

I —3aTacKknRpaAHHE OT YCTLH B NOACTHAAWIIHE ODEeCEH (BOZMOXMNAA MAHHA APEHE

A ppenm
120 & npu L

=]y MAKCAMAALHAA BOIMOMHAA HANWA [ADEHE M0 DPOTHO-

=|; aanua Apens Atdan); 6 — na rotopoft TpyOu;

D =0,5—0,9); 2 —nogava TpyO0W B FPYHT %epes cnyckHof
Apenepa :
KOMYX HpeHOYEAaAdHEKa (Aanpoa apent: moban),

Jlas GecrpanineiiHoii 3aKJTaJKH MJaCTMAacCOBBIX JpeH
‘Memepckoit 30MC cosmectho ¢ Pasanckum 'CKDB u Psa-
sanckuM duananom oc HUTH paapadoran xoMmieke ma-
IIHH, MEXAHH3MOB H NpHCHOCOOJeHHH, NMO3BOJIAOIINH 3a-
KjiajbiBATh JPEHbl H3 NJAaCTMacCOBRIX YIPYTHX MJEHOK H H3
rOTOBHIX TPYO NPOMBIIJIEHHOTO H3TOTOBJIEHHS.

KOMIJIEKC MAIUHH, MEXaHH3MOB H npHcnocobJaeHHi
Ana OGecTpaHiueifHOro CTPOHTENLCTBA IJIACTMACCOBOrO Jpe-
HaMXa BXOJAT:

Gecrpanueitnuiit apenoyknamyuk JITBH-1,8 ¢ nsyma
CMeHHBIMH palboyHMH OpraHamMH [AJs 3aKJaJKH JipeHaxa
H3 MA4CTMAaCCOBBIX YOPYLHX JIeHT W IJIsi 3aKJajkd JpeH
H3 TOTOBHIX TPY0 TPOMBIILJIEHHOTO H3TOTOBJIEHHS;

Tpybodopmuposarens TYH paa dopMmupoBauus miacr-
MACCOBBIX JIPCHAXHBIX TPy0 CO I1IBOM THNA <«YNPYyromoji-
JKaTafd HaxJjecTKa» H3 YOPYTHX NAacTMAcCOBBIX JIEHT;

Tpy6oopmuposarens TIIH nasi ¢popMupoBanus niacr-
MAcCCOBBIX JApeHaXXHbIx TpyO co mmBoM THma <«nepdopHpo-
BaHHAS HaXJecTKa» H3 YNpPyrux MmiaacTMAaCCOBLIX JIEHT,
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Tpybodopmuposarens TM gns QopMmupoBanus niaact-
MaCCOBBIX JpeHaMKHHX TPyO CO LIBOM «MOJHHA»;

O0MKHM-DHIXJHTE b AJA 00XKaTHA TPYHTOM JApeHaXHBIX
TPYOOK, chopMHpPOBaHHBIX H3 JIEHT, H A1 PEIXJIEHHS CTe-
HOK IUEJIH C lieabi0 MOBBLIIIEHHA TOATOKA BOJAB K JpeHe;

TapeabyaTtblil SIKOPh AN YAEpPKaHHA MIaCTMACCOBBIX
TpyGOK Ha MecTe B Hauase JBHKEHHS JIPEHOVKJIATYHKA;

OBOHHOH 3aXBaT MAJAf COeIHHEHHS OTPE3KOB JpeHax-
HBEIX TPYO H3 yNpyrux JeHt B mypoe; |

YCTPOHCTBO JII MNOAOTPEBA TIACTMACCOBBIX JIEHT B
JAPEHOYKIdIuHKe B NepHOI HH3KHX TEMIepartyp;

CTEHJ JJIfl NepeMOTKH FrHOKHX M1acTMaccoBeIX Tpy6 npo-
MBILIJIEHHOI'O H3TOTOBJIcHHA Ha (GapalfaH JApeHOYKIAaauHKa;

CTAHOK A/ Pe3KH IVICHKH, ycTpoiicTBa (PUTYPHBIX KpO-
MOK [JIfl 3aMKa «MOJHHA» H nepdopHpoBaHHS MICHKH,

CTAHOK s nepopHpoBaHHs TOJCTOCTEHHBIX OeciioB-
HBIX FOTOBLIX MJACTMACCOBHIX TPVO 3aBOJACKOrO H3roTOBJE-
HHA 0 Ap. :

Mamunb, MeXanH3MBl H npHCnoco6eHHdA, TIPUMEHAEMbIe
- TIPH 3aKJajike IJIaCTMAacCoOBBIX ApeH, HWMEeIOT CBOH ocobeH-
HOCTH.

BecrpanwefiHulii HaBecHOW JApeHOYVKJaJl-
uH K JIIIBH-1,8 konerpykunn Memepcekoit 30MC npenua-
3HAYeH JJIsi CTPOMTENLCTBA 3aKPHITOro jApeHaxa Ha GoJo-
Tax. 910 HasecHoe opyane K Tpaktopy T-100MBI'C, ofopy-
JoBaHHOMY XojoymenbminteaeM. [penoykaamunk (pue. 17,
18) umeer gBa THna cMedHHoro paGouero oprana: 1) gas
(hOpMHPOBAHHA H YKJAAAKH TPYOBl M3 YOPYrof JIEHTH W
2) st YKAaAKH TOTOBHIX HEJIBHOTAHYTHX APEeHAXKHBIX Tpyo.

Ocnosnble yansl apenoykaanunka JAIIBH-1,8 (puc. 19,
20): yepeHKOBHBIT HOXK, 3JEKTPOMATHHTHAA CJeAALlasd CHCTe-
Ma, pabouuil opra” aas QOPMHPOBAHHA H YKJIAJAKH TPYOH
H3 YOPYrof JieHTh u pabounit oprad AAsf YKJIajKH TOTOBBIX
1LeJIbHOTAHYTBIX JIPCHAXKHBIX TPYO.

HepeHKOBBIH HOX  TeJeCKONHYECKON KOHCTPYKIIHH
nMpefHasHayeH A48 Npope3aHHd LIeJH B TPyHTe MIHPHHOM
8 cu B rayounoi 1o 1,8 . OQHOBpeMEHHO YePeHKOBBIH HOXK
CAYMHUT OA3HCHON JeTadbl), Ha KOTOPOH KpenaTcs Bee YaJbl
I PpeHOYKJIauHKa,

DNeKTPOMArHHTHAad CcJaepfAulas cHcTeMa
npeqHasHayeHa A8 aBTOMATHYECKOTO  DPEryJHpPOBaHHA
rayOHHBl YKAAAKH JPeHH, TO eCcTh COOMIOJLeHHS 3aJaHHOrO
YKJIOHA,
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Puc. 17. Hpenoykaanuuk JITGEH-18 ¢ pa-
GounM opramoM AAf 3aKAAAKH HEABHOTH-
NYTHIX MJIACTMACCOBHX TPYO.

Pic. 18. HOpenoykaagunk JAITEH-1,8 ¢ paGounm opramom ams
Jagaankn Tpyo, QOopMHpYEMLIX H3 NAACTMACCOBLIX JIENT.



Puc. 19. Konetpykripuan cxema aperoyknamuuxa JTIBH-1,8 ¢ paGounm
OpranoM gas (GopMHPOBAHHA H YKAAAKH TPYG H3 ynpyroft Jenth:

] — maaur nomorpemssa; 2 — ruxpoUmANMAp; J— Hom; 4 — KaTymKa c aenroft;
5 — TpyGodopMupoBaTent; § — NJocKHA cnyckHofl KowyX: 7 — O0#cHM-PLIXANTE4h;

8 — apenaxuan TpyGa; 9 — akopnoe yerpofictno.

Pac. 20. Konctpyxtusinaa cxema apenoykaaauuka JATIBH-1,8 ¢ paGounm
OpPraHoM AAf YKAAAKH roTOBHX HeAbHOTAHYTHIX TpyG:

[ — now; 2—rugpoumaunxp; 3 — Gapafan; 4 —pama Oapalama: 5 — xkpyrami
cnycEnoll xomyx. :



TpybodpopmnpoBatenb npeanasHaver aas dop-
MHPOBAHHA TPYOLl H3 BHHHIMIACTOBOH KaJaHAPHPOBaHHOM
HJIH ApYrof ynpyroil NJeHKH ¢ YNPYronmomaThiM IIBOM
BHAXJIECTKY H ¢ neppopHPOBAHHOH HAXJECTKOH AHAMETpPOM
50 mm. [laa sroro on umeer GOPMHPYIOUHIT KOHYC H CMeH-
Hble TpyGoopMEpyIOIHEe YCTPOHCTBA,

Beanuunsl ycuanii, satpaudBaemblX Ha BbITACKHBAHHE
u3 TpyGodopmupopareas apenaxuoit TpyOGu u dopmEpo-
Balxe ee B TpyGodopmiposaree, noayuennsie p gabopa-
TOPHBIX YCJAOBHAX, NMpHEBeJleHb B Tadauue 4,

TaGanma 4

¥ceuana, sarpaunsaemuic #a QOPMHPOBAHHE W BHITACKHBAHHE
nAACTMACCOBOR TPYOw

Toammna acnTH, Cpeanes

Tun rpyfu M yoHaue, K

C ynpyrononkarsM I10BOM BHaxje- 0,6 40
CTKY 0.8 80
C nepdopuposannoit naxaecrkoii ., . 0,6 120
0,8 140

Hauusie stolt Tabauubl NOKasuLIBAOT, YTO YCHAHS, 3a-
TpauxpBaemble Ha (popmMupoBanue TpyGkH B TpyGodopmupo-
BaTeae H BbiTacKHBaHHe ee H3 TpybGothopmupoBaTtens,
OTHOCHTE/ILHO HEBEJHKH, NMPHMCPHO B 3 pa3za MeHbllle J0-
yCKaeMOH Harpyski mJeHKH Ha paspuis, M3 cpasHenus
ABYX YCHJAMH CA€AyeT, 4TOo Ha BHOojaHenue nepdopaiuil
3aTpaYHBAOTCA JIOMOJHHTEAbHLIE YCHAHA: NPH TOJNIHHE
0,6 sm—80 xe, npu Tommune 0,8 mn — 60 xe.

Copmuposannas u3 JaenTs TpyGa npuuumaer Qopmy
C/erKa BBHITAHYTOrO MO BEePTHKAJH 3JJHICA C OCAMH:
BEPTHKAJIbHON —52-—53 MM, TOPH3OHTAJIBHON — 47—48 A,
Takas dopma TpyGu ofipasyercsa u npHu 3akaaake IpeH B
rpyHTE.

CnycKHOM naocKHil KOXYX npeinaznaues uis
Npoxoja niaacTMaccoBol ynpyroit mjieHKH (JeHTbl) oT Ka-
TYINKN K TpyOothopmupoBartenio. et

KaTtymka npeanasnauena Iast pasMclICHys PyJoHa
BHHHMVIACTOBOH IJIEHKH (JIEHTL) H COCTOHT H3 JABYX AHCKOB
H OCH.

CHcreMa nofiorpeBa CAYXKHT Jid MOABOga ro-
psA4ux orpaloTaBlliHX ra3oB OT BHIXJAONHON TpyOLl JaBHra-
TeAA TpakTopa K CHYCKHOMY KOXKYXY H TpyGothopmuposa-
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TEJI0 /S NMOJOTpPeBa’ BAHHMJIACTOBOH njeHkn (JeHTH) npH
NpoxJjajake JAPeH BO BpeMsa HHIKHX TEMNepaTyp.

OGRUM-pPEHIXNHTEAB ONpeccoBeiBaer chopMHpPOBAH-
HYIO TpYyOy MECTHBIM TPYHTOM H 3THM @OpeJoTBpauiaer ot
paspopauuBanns TpyGy ¢ ynpyronojkKaThiM LIBOM BHaXJe-
CTKY, PHIXJIHT TPYHT CTCHOK ILUEJH [Jf YBEAHYEHHHA TOATOKA
BOJIBI K JIpeHe, a TaKMe racHt oceByio BHOpauuio Tpybn ¢
nepdopHpoBaHHON HAXJECTKOI.

BapaGan nna pasmemiennd OYXThl IJacTMacCOBOH
TpyOBl npeacrapiaser co60R CMEHHYIO KaTyUIKy, CBaAPCHHYIO
H3 Tpyb W moJoc.

Kpyrabpi ¢cnyckHoll KOXYX npejiHa3Haued A
NpoXojaa MIacTMacCoOBBIX JpeHaXKHuIX TpyO HA AHO LIEJIH.

TpyGa uaroTopaena B BHJAE AYIH CO CPeJHUM pajnycoM
735 MM.

Texuuueckan Xapaxrepucrika GecTpanmefinoro Hﬂn{.&tﬁﬂm
JApenoykJaaaunka naacrmaccoswx Tpy6 JAMBH-1.8

ArperatHpyercd € TPAKTOPOM . & . « « & & o 4 s 4 . « T-100MBrcC
Paboure CEOPOCTH. ML . i Vet v s inisiw & o Ba o 100E=
TpaucnOpTHAR CKOPOCTH KMMAC . . . . « & » « & + = . 2,36=7,6
MponasoAnTeAbHOCTE B uac YHcToll paboTw, no2, Af . . . 300
Komuectso ofcaymHBAIOUIEr0 MEpCoHana:
N R e T R e s Y et e ey 2
Ha MoRCcOOHHX ONCPalHAX . . . . . . . . g 3
Jlopoxcusiil npocBeT, MM . . - . . .o e % s 3AEC 8y 110
O6muii Bec (¢ MOANBIM KOMNAeKTOM palouux opravoB), ¥z . . . . 960
B ToM uMCHAe BEC OTAEABHBIX KOMMACKTOR palounx opraHos.
MEDEHKOBOLO HOMA o o« o v s v.o u it S I O s
pa6ouero oprawa AAf ykAaakn TpyOu M3 mAeHkm , . . . . . .7
paGouero oprama aas Ykanaku roropodt tpybu . . . . . . . 179
npucnocofaciua AAa NepeMoTku rotoBux Tpyé . . . . . . . 104

CraHoK aasl pe3KH NJEHKH H NPOCCUKH
GurypHHX KPOMOK, AJ% H3roTOBJAEHNHA APE-
HaXHBX TpyDOK ¢ 3aMKOM <MOJHHA» JAO-
MOJHEH YCTPOHCTBOM JAJas mnpoOHBaHHA B ILIeHKe 1ep-
(popaumMOHHBIX  OTBEDPCTHH, HEOOXOAMMBIX JJis  YBeJH-
yeHHA BOJONpHeMHOii cnocoGHOCTH TPYD ¢ 3aMKOM «MOJ-
HHS»,

3aknanka japen. [ToaroroBuTedbHBie PaboTh.
Ilas  GecrpaunieiiHOro CTPOHTENBCTBA  MJAACTMAacCOBOro
gpenaxka ua OGojgorax B 3onme Menlepckoii  HH3IMeH-
nHoert Melepckass cTanuHA TNPHMEHSET APEHOYKJIaA4HK
JOITBH-1.8.

IMoaroTopuTeabHble paGoTel npH  GecTpaHiueiHoll 3a-
KJafKke APeH TAKHE e, Kak W TMpH TpaHilefiHOH 3aknajke
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¢ moMOIBIO TpaHiueiinoro skckasaropa DTH-171. Haub-
Hellaa TeXHOJOrHA CTPOHTeNbCTBA TIOKAa3aHa Ha pPHCYH-
ke 21.

3akaaaky apen Beayt obbiyHo KRGO OT OTKPHITOTQ KOJI-
Jekropa, AH60 OT TpaHUleH 3aKpPBEITOr0 KOJEKTOpa, Ha JHO
KOTOPOH YJAO0MKeHb KOJJIEKTOpHble TPyG6HI,

Tpaktop ¢ ApeHOYRAAAYHKOM YCTAHaBJANBAKOT B HCXOA-
HOE TOJIOKEeHHe B yCTbe NPOCKTHOH Apennl y OpOBKH OT-
KPBHITOrO KOJJEKTOpa HJAH Y OpOBKH TpaHileH 3aKpHITOrO
KOJUIEKTOpa Tak, utobbl €ro npoaojibHad oOCb CoBmana c
OCbIO JIPEHHI.

3akanajaka apeH H3 TpyO NpOMBIIJEHHOTO
H3roTOBJAeHHA., DecrpaHinedHBIM JpeHOYKAdAUHKOM
JITIBH-1,8 mMoxHo 3akaaibiBaTh LEJBHOTAHYTLIE, Henpe-
pHIBHBIE [peHaxHbic TPy6H NPOMBLILIJIEHHOTO H3TrOTOBJ/E-
HHA: raagkocrennsie (Buabmiocckoro sapoja naacrmacco-
BHIX M3fenwuil), roppupopanupie (Punckoii ¢Qupmb «Be-
T0-45») u ap. Jlns saknajgkH 3THX TpyO B DYHT Ha JpeHO-
YKJAAJAYHK HABelUINBAalOT CMeHHbi pabouynid opran © Kpyr-
JHIM CIYCKHBEIM KOXyxoMm (puc. 17).

TexHoaorns 3aknajiku ApeH HX LEJbHOTAHYTHX TpYO
NPOMBILIJICHHOTO M3TOTOBJCHHA IpeelbHO MpocTa.

INepen mauanoM 3akAajikKH ApeHnl Ha Gapaban JpeHO-
VKJaJuuKa HageBaloT OyxTy rotosulx Tpy6 HJH TPyOy Ha-
MaTbiBaloT Ha Gapaban ¢ NOMOLLBIO NEPEMOTOYHOrO CTEHAA;
KoHel TpyObl 3aNpasisiorT B CNYCKNoi KOKYX TaK, YTOOH! H3
Hero BHIXOAMJ KOHEN TPYOH jjaunoi oxono 50 cM.

IMocae sanpasku TpyOwl paGoynilt opram JApeHOyKJaa4H-
Ka ONYyCKAlOT B OTKPHITLIT KOJJIEKTOD WM B TpaHIlIeo 3a-
KPEITOrO KOJJIEKTOPA J0 MPOEKTHON rayOHHBI MpOKJIaiKH
ApeHbl, IyN JAPeHOYKJaA4HKa NPH 3TOM OMyCKAalOT HA HATA-
HYTYIO 10 MEpHBIM BelIKaM KONHPHYI0 MpoBOJOKY. B Ha-
yajse JpeHn TpyOy 3aKkpenasiorT SAKOPHLIM YCTPOHCT-
BOM M HAYHHAIOT JBHMEHHE arperata mno Tpacce JpeHbl.
Tak Kak yCHJH#, 3aTpaunBaeMble Ha cMOTKY TpyOBi ¢ Oa-
pabaHa M NPOTATHBAHHE ee Mo KPYIJOMY CIYCKHOMY KO-
HYXY Majbl, TO MOXKHO 06ofiTHCL 6e3 SKOPHOTO YCTPOHCT-
Ba. B stoM cayyae paGounii yaepxupaer KoHen TpyOl
PYKOW, MoKa arperat He mpoiiger paccrosinne okojo 10 u,
nocae yero Tpyba 3axKumaercsd TPYHTOM H VAEPHKHBATH ee He
nyxuo, [IpH IBHMKeHHH APEHOYKJAaJYHKa MO Tpacce APeHH
JipeHaxHasi TpyOa ABHMKETCHA BHH3 NO CIYCKHOMY  KOZKY-
XV H, BHIXOAA H3 HEro, YKJaJbBaeTcd Ha JHO IIeJH. Vraou
ApeHbl BLIJEPKHBACTCA € IOMOLIBIO YKJOHOMATYHKA.
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Jakmaaka gppeH. u3 tpyo, dopMuUpYEeMBX B
pipenoyKkanaauuke. Hdna saknagku apen u3 tpyo, dop-
MHPYEMBIX B JApPEHOYKJaguyHKe W3 YNPYTOH JIeHTH, NMpHMe-
uHalor apenoykaanunk JIMBH-1,8 ¢ naockaM cnyckHeIM
KOMYXOM H CMeHHBIMH Tpy6GodopMHpOBATENAMH,

ITepen saknagxoil apensl pabGouHil HaBellHBaer Ha Jpe-
HOYKJANAYHK KAaTYIIKY C PYJOHOM BHHHILJIACTOBOH JIEHTHI,
JAJAHHA KOTOpOft paBHa mnpoexkTHo# Aanne apensl. Ilpn 3a-
KJaajKe JpeHaxHnoil TpyObl ¢ ynpyronoaxaToH HaXJecTKOH
Opanau Jenty wapuHOi 200 MM, TIpH 3akJajike ApeHaXKHOI
TpyOBl ¢ nmepQOpHPOBaHHOH HAXJECTKOH — WIHPHHOII
180 mu. Ilpn sarnajnke aApens! H3 TpyOBI C YNpyromojKa-
TOH HaxnecTKoi pa6Gouuii 3ampasasieT Jewty B TpyGodop-
MHDYIOLIHI KOHYC ¢ KOJblleoOpasHbM BHIXOJAHBIM OTBEPCTH-
€M, OCTapjfifi Ha BHIXOJe H3 Kopnyca cBOOOIHLIA KOHel|
cpopmupoBaHHoit Tpy6sl aauHol 10-—15 cu ia KpenyienHns
rapeapuaroro akopsa. [lpn 3aknaake gpeHnl #H3  TpyOhl
¢ nepdopHpOBAHHONH HAXJECTKON noawbsyioTcd Tpybodap-
MHpoBaTesieM ¢ nepQOpHPYIOLIHMH 3BE30YKaMH.

Ha poicTymaolud W3 KOphnyca ApPeHOYKJAaJuyHKa KOHell
Tpy6bl HafieBalOT AKOPHOE YCTPOHCTBO H HAYHHAKOT [1BH-
JKEHHEe Tpakropa ¢ JAPEHOYKIAaIYHKOM BJOJb TpPAacChHl jpe-
ubl. Bo Bpema aBuxenus B Tpyb6odopmupoBatesne popmu-
pyercs mjacTMaccoBad JpenaxkHad Tpyba H3 JIEHTH H
aBTOMATHYECKH VKJAJBIBAETCA Ha JHO Y3koil wmenan, oGpa-
ayeMoff YepeHKOBBHIM HOMKOM JpeHOYKJAaAuHKa.

[MTocae Bmxoma w3 TpyGodopmupylomero xonyca cop-
MHpoBanHas TpyOKa cpasy e olpeccoBbiBaercA ¢ I1o-

.‘"" s 7-7

&
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Puc. 22. O6MAM-PHXTHTEND:
| — BepXHHS® KDMABLA; 2 — HIDKHHE OTBANH; J-— OTKPWAKM.
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MOIBIO  CTelHaabHoro  verpoicrea (puc. 22) MeCTHBHIM
PYHTOM /ISl MpeoXpaHeHHsA OT pa3BopavyHBaHHA.

[Tpu 3akaanke jpeH B NEepHOA HUIKHX TeMmmepaTtyp BO3-
nyxa no nepexomxa B OyaylleM Ha yaaponpoyHyio MJiacT-
Maccy BHHHIJIACTOBYIO JIEHTY NOJAOrPeBAlOT BHYTPH KOp-
nyca JPeHOYKJNANuHKAa BBIXJOMHBIMH TrasaMH JBHraTeqs
Tpaktopa (puc. 19).

B konue Tpacchl apenbl 3a 4—35 A 10 KOHEYHOTO NHKe-
Ta TPAaKTOPHCT oOpesaer JIeHTY y BXOJAa B CHOYCKHON KO-
HKYX H, npoitas ewe 5 M, YJIOXKHD NPH STOM B TPYHT KOHell
Apentl, BETyGaser padounii opran  apenoykaajxunka. Ilo-
cJle STOTO arperar NepeBojifiT B YCThe Ccleaylolleil JpeHbl
(pue. 21).

CTPOHTEABLCTBO KOJJIEKTOPOB. DecTpaHilelHBIM Croco-
GOM MOMKHO CTPOHTL H  KoJjekTopwl [4]. CymecrByiomumMu
fecTpaHiciiHbIMA  JIPEHOYKAAAUHKAMH 3aK1aAbBAIOT NJ1acT-
MaccoBbie JipeHa)kHbie TpyOnl Anmamerpom g0 70 .
[Tpu neGoabiinX BEIOOPOUHBEIX HAPEHAMKHBIX CHCTEMAax HJIH
B BepxHeft uactH OGOJBIIOTO KOJJEKTOpA, Te MOXKHO MpH-
MEHHTb KOJJCKTOpHEIEe TpyOH Takoro JAHaMerpa, KoOJJeK-
TOp 3aKJajiblBaeTc B OJAHY JIH-
nuio, I[lpu JjoBbillleHHH  pac-
XO0J0B BOJAL B KOJJEKTOpE, Tpe-
OVIOUIHX YBEJNHYEHHS ceueHud
KOJIJIEKTOPA, COOTBETCTBEHHO
MOXHO 3aKJaAbBaTh HECKOJBKO
AuHAi KonmekTopHuXx Tpyb. Ta-
KM obpasom, npu GecrpaHmeil-
HOM 3aKjajgKe NJacTMAacCOBBHIX
KoJJeKTopoB npu GoJblinx pac-
X0AaX BOJAB BMECTO OXHOH TpY-
6Bl GOJILIIOTO AMaMeTpa, Kak 3To
jles1aeTcs NMpH TOHYApHOM Jpe-
HaXe, 3akjJaasiBaioTr OGartapelo
HeGoABIIHX TPYO KOJJEKTOPHBIX,

o npHMepy TpYOUATHIX JIOPOXK-
HLIX Tepee3lios,

Conpsixenne 6ecTpanileiHbiX
IIJACTMAcoOBLIX JipeH ¢ Oectpail
IEeHAHBIM  KOJMJAEKTOpPOM BHITLOJI-
HAIOT An00 Yepe3 GUIALTPYIOLYIO

JACEINKY Hal KOJICKTOPDOM, JiH=

G0 ¢ noMoulbid CMOTPOBBIX KO-
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Puc. 23. Conpsxente naacr-
MACCOBLIX OpPEH C MAacTMac-
COBRM KOMAANEKTOpPOM B NAACT-
MaCcCOBOM CMOTPOBOM KOJO1-
e H3 apMHPOBAHHLIX NACHOK:
! — koanegTop; 2 — gpexa; I —
moe; 4 — cMmorpopofl  EKoJo;RL;
§ — apuatypa; 6 — BLIPE3 B KOA-
AekTope AN npHeMa pOALI M2
JNpeHL.



JOALEB, B YaCTHOCTH W3rOTOBJAEMBIX H3 TMNJACTMACCOBLIX
Tpy6G H apMHPOBAHHEIX IJIeHOK (pHc. 23). M3 naacrmacco-
BEIX MAaTepHa/J 0B MOXKHO H3rOTOBJAATH TaKXe H YCTbfl KO.+
nekropos [20].

CTOMMOCTE CTPOMTENBLCTBA

B Hacrosllee BpeMsi M3 MJiacTMacc B OCHOBHOM CTpPOAT
1 peHBbI-0CYIIHTENH, KOTOpHe NOACOeIHHAT MHOO0 K OTKPHI-
THIM KOJJIEKTOpaM, JIH00 K 3akpbiThiM ronuapusiM. Ilnacr-
MacCoBLle JpeHbl 3aKJajLBaOT BMECTO IOHYUApPHHIX, c00Ji0-
nasi B obueM Te e TeXHHYeCcKHe YC/JAOBHA Ha NPOEKTHPO-
BaHHE ApPEHAMHBIX CHCTEM, KAK M TMpPH TOHYApHOM HJH
nepeBAHHOM ApeHazxKe,,Ilostomy npu onpenesieHHH CTOHMO-
CTH CTPOHTENLCTBA B I[IPOEKTe BaXKHO YYECTb pas/H4yHe B
CTOHMOCTH OOBIYHBIX TpaHIUeNHBIX JpPeH ¥ NJAacTMaccoBbIX
TpaHWENHLX H OecTpaHmeilHbX.

Jlna ycaosuit Memepckolih HH3MEHHOCTH OpPHEHTH-
pPOBOYHLIC TMPOCKTHHIE CTOHMOCTH CTPOHTENbCTBA JIpeH-ocy-
wuTegaeit gansl B rabauue 5. das yaobGerBa NoJib30BaHHA
tabannel HAdposBLie NaHHLIE OKPYIVIEHB 0 LeALIX YHCee,
YTO BMOOJAHE JOMNYCTHMO BBHAY TOTO, YTO, BO-IIePBLIX, MpH
OCBOEHHH HOBOI'O BH/a JIpeHaa CTOHMOCTH MOXHO onpeje-
JHTh NPHOJIHIKEHHO H, BO-BTOPHIX, IleHLl Ha MJacTMacc 1o-
Ka elle TBepPAo He VeranosJensl, B panvnelimeM oHH GyayT
YTOUHSATBCS B NPOLECcce OCBOCHHS [J1aCTMAaccoBOro JApenaxa
B PasJHYHLIX NPHPOAHBIX YCJAOBHAX reorpadHyeckux 30H
CTPaHHl,

Aunaani TaGaHUHBIX TaHHLIX TNOKa3biBaeT CJelVIOILee.
CTOMMOCTh CTPOMTEJNBCTBA NAACTMACCOBHIX apeH GecTpan-
IeiHBIM cnocobOM CHHMKAaeTcs B OCHOBHOM H3-3a TOTrO, 410
HCKAOYawTca paboTel Mo OTpeIBKE M oOGpaTHON 3achinke
TpaHmel n pyuHasa ykaaaka Tpy6ok. CTOHMOCTb CTPOHTEIb-
cTBa cHMMKaercs Ha 70—75%.

Beuny Toro uTo NMOMHITHJIEH HMEET MEHbUIYI0 npou-
HOCTb, ApeHaKHble TPYOH H3 Hero HMelT GOJBLIIYIO TOJULH-
HY CTE@HOK, a, KpoMe TOro, MOJHITHIEH AOpOMKe BHHHMIJIA-
CTa, MOITOMY MNOJAUITHIEHOBbLIE JAPEHBl CTOSAT JOpOIMKe, ueM
BHHHIIACTOBBIE: NPH TpaHuweiHoM cnocobe CTPOHTENLCTBA
na 30%, npu Gecrpanumeiinom Ha 85%.

Hcxoas u3 Toro, 4ro nJjacTMaccoBbie JpeHaXKHbie Tpy-
Obl HenpepuiBHbIe, THOKHe U He GOATCA OCAJOYHBIX CMeElle-
Hui, BenHHUHUMuBX cunTaer BO3MOMKHBIM 3aKNafBIBATE
HX HemocpeACTBCHHO MpH NepoHuHOM ocyiuenun Goaot ¢
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TaGanua §

EPEIHH‘EHhHﬂH KJbKY/JAAUHA CTOHMOCTH CTPOHTEALCTEBA NAJCTMACCOBRIX

apen v 3one Memepckol muaMennocrn (kom. sa 1 noe. m)*

Tpaumefnue MMascrmacconne
apens penrst M3 TPyl Becrpanmed-
Hbie ApeHkl 13
AHNHHNAACTO-
rpamuefinge | GecTpanwed- | pux AgHT
DAeMeHTH JaTpAT T;ﬂfm nepe- K TN B
NPOEKTY| BRUNLE é¢ ]éﬁ ﬂ Egﬁ = -
Pocran-| xeaol- I..E E_m T E’m n-Tle 2
posoa- [ watue | Sdel 28 "l 25, :.'E' E G
X030 ErRE|S83|ERF| B8a|6=5| B,
2.5 B3| 8C 8 E2AI £ o2
£25| 288 22| 586) o= ok 2
HaroroBaenne, %
TPAHCHOPTHPOBKA ;
TPy H cKAagcKHe
pacxoad . . . . 18 I8 | 25+ 12 |25 12 | 12 | 2 ]
Yraaaka TpyGok c |
YCTPOHCTBOM =
VETBER 15 4ol i 38 31 221 22 3 3 :
Beero npauuix sar- ‘i
PRE i 56 b2t 47 | 36 2| 15| 15 |
Haxaaguue pacxo-
b1 R S 9 8 T 6 5 3 3 3
[Moanas croumocts | 65 60 | 54 | 42 | 33 8118 | 18
CTOHMMOCTL cTpOHTEAbCTBA Apel Ha | 2anp#
PACCTOAHHN Mexay numMu 20 m, py6.
HarorosaeHue u
TPAHCIIOPTHPOBKA
Tpyl, cKaaickmue
pacxoaul, YKaag-
Ka TpyGok, ycr-
poficreo yctees . | 324 | 301 | 270 | 210 90 | 90

* B uenax 1966 r.

** B paawte.

raydokum rophaunkosm [20] b oTaAHYMe OT rOHYAPHOrO jApe-
Haa, KOTopblit Ha raybokux topdsiHHKAX 3akaajbiBaloT
TOJBKO Tocje 3—D5-leTHero mnpeflBapHTENBHOr0 OCYUIEHHSA
OTKPHITON ceTbio KaHasoB. IlpeaBapurenbnas mnojacyllka
Gonota HeoOXOjHMa B 3TOM CJyyae TOJNBKO AJf TNPOXOMH-

MOCTH APEHOYKJANO4HBIX MalLHH.
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3T0 npennoWeHHe 3acAYKHBAET MPOH3BOACTBEHHON
MPOBEPKH B PasJH4YHBIX 30HAX, TAK KAK €ro OcyllecTB.e-
HHE NO3BOJIHT YBEJHYHTb HHTEHCHBHOCTBH OCBOCHHA OCYUIEH-
HBIX GO0JIOT.

Brnepspie Takoil npHeM CTPOHTEJNLCTBA JIPEHAMHBIX CH-
crem nposepun BenHHMHMMuBX cosmectno ¢ Bearnaeme-
ANOBOJX030M B 1964 r. na obGbekte «Bepxosbe Icchis.
Tam OBA NOCTPOEH MOAMITHAEHOBBICH ApeHax Ha MJonLa-
au 120 2a B nepeulit roj ocylieHHs [JIOTHOro rayGoKoro
TopdsinnKka. PaspuiB Mexkay OTpPBIBKOH MarHcTpajbHLIX
KaHaMO0B H YKIANKOH [peHara cocrasiasia 3—6 mecaues.
I[lo sassaennio BeaHHHMMuBX onwit  crpoutenbcrsa
N1acTMaccoBoro jpenaxa B  yoaoBuax DBesopyecun wHa
«3JCCe» MNOKa3ajJ [M[PaKTHYECKYI0 BO3MOMKHOCTE TAKOTo
crnocoba OCYIIEHHSI H ero SKOHOMHMMEcKylo uejecoolpas-
HOCT.

Ecan ocymenne OTKPHTON cethio Ha TophsHMKAX B
BCCP o6xoanresi 250—300 pyb./ea, a nocaenyomas 3a-
Knajka ronuapioro apenaxa eme 450—500 py6./za, 1O
CTOHMOCTDb NJACTMAaCCOBOro JpeHaa B NepBBbiiH, MaKCHMYM
BO BTOPOH roa ocyumrenus cocrasager 500—550 py6./za.
[Tnomajns MOMKHO Cpa3y BEOAHTb B HHTEHCHBHOE CeJbCKO-
X03SHCTBEHHOE HCIOAb30BAHHE. DKOHOMHSA, TAKHM 06pa3oM, .
MOXKeT coctaputh Godiee 200 pyb./ea. [lostomy npu ueno-
CTATOYHOM KOJHYCCTBE MJACTMACCOBBIX JAPEHAXKHLIX TPYO
HX CAelyeT VKJajliBaTh npexje Bcero Ha ray0OKHX Top-
(pAHUKAX OpH NepBHYHOM HX OCYLICHHH.

[lnacrmaccosuiit penax Ha rayGokux ropdsuukax pe-
KOMEHJIYyeTCAl CTPOHTE ciaeayiolluMm obpasom. 3a rojx Jo
YKJQJKH peHaxa OTpbIBAIOT MarucrpafbHbie KaHaJbl ye-
pes 300—500 m nHa ray6uny, HeoOXOAMMYIO IJ8 CTPOH-
TeAbCTBA JipeHa)knoit cetH. B caeayiouiem rony sakaamnt-
BAKOT MAACTMACCOBHIT JIPeHAN.

Pabora nnactmaccoebix gpeH

Jas ouenkn paapabartbiBaemoro Hoporo GecTpaniefinoro
cnocoba CTPOHTENBLCTBA IJIACTMACCOBOrO JIPEHANKA BaMKHO
3HaTh, Kak paboTalT 3aj0KeHHBle 3THM CnocofoM ApeHb!
B nojepbix ycaosusax. C sroit ueavio Memepekas 30MC
3anoxuiaa, HaunHas ¢ 1960 r., na Gosore Tuukn p Pasau-
ckoM paihone Psasanckoit oGaacru, Bo Baamumupckoit o6-
aact u B benopyceckoit CCP neckoJbKO ONBITHLIX CHCTEM
Tiracrmaccoporo Apenaa obueft naowaasio 200 2a n op-
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Puc. 24, Crok us GectpanweiiHoli niacTMaccoBofl Jipels.

raHusosafna Habuofenna 3a ux paboroit, B 1966 r. Guian
NpoBeJeHbl Oouepeanbie HAOJAIOEHHA 34 COXPAHHOCTBIO pa-
OouHX ceueHHil, 3AMIAEMOCTBIO JIPEH, HX pacxojaMH H
OCYIHAIOIIHM JeHCTBHEeM.

st BEISICHEHMSI COXPAaHHOCTH H  3auJAfeMOCTH Tpy6
OblTH  O0CaeloBaHLl ¢ TNoMOWbI0 mypdoB Tpy6H, 3a-

Puc. 25. Bectpammefinan apena c YAPYrono/KaTsld UIBOM
BHAXJCCTKY, 3aJOMeHHad ApeHoykaanuurom OTIGBH-1,8.
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Puc. 26. PaGora naacTMaccoBuiX APeH pasiM4HOA KOHCTPYKIHH:

{ —u3 naascrMaccusofl acntw ¢ ynpyronoamatoll maxnectkofi; 2 — W3 nAAcTMAc-
conofl AeNTH ¢ ynpyronogimaTtoR naxaccrkofi (¢ Koasuamu); J-— M3 NAACTMACCO-

nofl AeTH © nepdopu nuoft maxaectrofl: 4 — W3 naacTMaccoRoll AEATH C 28-
CTEMKOR «MOMWWA® [ 5 — ueakmoTANyTan, neppopHpoBanMas oot CTOPOMHE;
b — pneasHoTANYTan, nepdopHpoBalHad ¢ YETHpeX CTOPON,

qoennsle B 1963—1964 rr. GecTpaHiuedHbM JIpeHOYKIaL-
unkosm JIITBH-1,8. O6cacnoBanue noKasano, uTo njaacrmac-
coBble JipeHakKHble TPYOL nocje JABYX-TpexjeTHell HX pa-
GOTHL B MOJEBHIX VCAOBHSIX HAXousiTca B paboueM COCTOA-
nun (pue. 24, 25), BekpoiTHe apenaKuux Tpy6 mypdamu
MOKa3aJo, 4TO HEKOTOpble MOJHSTHIEeHOBhie TpyOsl npo-
MBIIIJTEHHOTO M3TOTOBJEHHS HMMelOT SJIJIHIICOBHHOE OBOH-
nanbHoe ceueHHe ¢ GONBIIAM IHAMETPOM IO TOPH3OHTAJIH
(42 u 32 mm), TpyGbl M3 BHHHNJIACTOBBHIX JIEHT — S/IJIHIICO-
BHHOE OBOHjaJibHOE, ¢ O0JBIIAM JHAMETPOM IO BepTHKA-

B
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Pue. 27. PaGora apen U3 pasaHvieX MATEPHAJOE:

] — AnacTMaccoBAaN HA JeHTHM ¢ ynpyromoaxmaTolf maxnmectkoft; 2 — maacTMmaccoBan
nenLHOTRHEYTan, neppopHpoBaHHAS c YeTHpex cropon; J— roWuapHas; 4 — pepe-
BAHHAA. et S KA

au (52 u 48 mm). Mexannueckoro 3auJienust MnoJusTHAEHO-
BIX TPYO B TOp(AHBIX rPpyHTAX HET, B TIeCYAHBIX MEJKO-
3EPHHCTHIX OOHAapYXKeHO OJHO MeCTO ¢ CHJAbHO 3aH/IEHHBIM
CEeUeHHEeM B MOJHSTHJACHOBHIX TpybGax ¢ aedopMupOBaAHHBIM
BO BpeMSl TPAHCHOPTHPOBAHHA BOAONPHEMHLIM OTBEPCTHEM.
Mexanuueckoro 3anjeHHs ApeHamHBX TpyO H3 JIEeHT C
VOPYTONOAMATOH HaXJECTKOH He NMPOHCXOHT.

B TopdhAHBIX M MeCUaHBIX MENKO3epPHHCTHIX TPyHTax 006-
HapyKeHbl CJACHbl  OTNOMKEHHH MeJe3HCThIX COeHHEeHHH.
HUckniouenne cocraBuJio 0/IHQ ceuelnHe, B KOTOPOM  TOJIILH-
Ha OTJOMXKEHHH KEJe3HCTBhIX cCcoejlHNenHH Oblla paBHa
2—3 mm,

ifs



a9

(8
a7
. U6
&
S
-
i
b
- 04
= f
:t | ]
=1
E
. O
*."é.‘
E:
-y LEE
a1
b e s P 0 B PP % 60 P P 28 S
H{i‘?m MoERe 7
' 8 ; 7 | sZeges?
H 7 - | Fema i
| Jecewnud nepued ] 4u

Puc. 28. Pa6ora Tpanwefinpx p GecTpaswefHHX NJacTMACCOBBIX JIPeH?

! — Gectpamefigan M3 ACHTM C YNPYronoMkaTofl HAXACCTHOR; 2 — Tpammefnan
#3 JeNTH ¢ ynpyromomxartofl Haxnectkofi (c xoasuamm); J— rpammefgan  ha’
UenLHOTAEYTEX TPpYG, nephopHpOBARAaA ¢ 9eThIpeX CTOPOH.

B 3aBHCHMOCTH OT KOHCTPYKIIHH NMJAacTMAaCCOBHIE JApPeHb
paboTadan pasHBIMH pacxopaMu (puc. 26, 27, 28).C Goab-
IHMHM pacxolaMH B BeceHHee, Haubojee OTBETCTBEHHOE
BpeMa paboTajJH JApenbl ¢ YNPYromoaAXKaToi HaX/ecTKOH,

Konerpykunio apenoykaapunka JITIBH-1,8 exeronno
yayulialoT. »

B 1965 r. na 6oaore TuhukH Oblia 3a00:KeHa Hopas
cucreMa OecTpaHIUeHAHBIX JIGHTOUHEIX JpeH, o0belHHEHHas
koaaekropom K-1-11, yayumennsim o0pasimoM aApeHoykaan-
unKa. Bee apensl 0AHON KOHCTPYKUHH — «MepopHpOBaHHAsT
HAXJecTKa»., J3aMepbl  pacXod0B  KOJJEKTOpa BecHOM



1967 r. nmokasasd oOTJHYHYO paboty cucreMbl GecTpaH-
weHHoro apenaxa. Pacxoasl Boabl M3 KOJJIEKTOpa TMOKa-
3aJIM, UTO CHCTeMa JIGHTOYHOrO nJacTmaccoBoro GecTpaH-
[eifHOTO JapeHa)Ka otBoauaa B 1967 r. ¢ ocywaemoro Go-
Jsota no 3,2 alcex ¢ 1 2a rpyHTOBLIX BOI.

B 1966 r. apenoykaanunk OI1BH-1,8 npoxoann rocy-
naperBeHHbie HenbiTanug B 3anagunon MMC (BCCP). Ha
ofbexTe «Boama» Yepnuuckoro pafiona Munckoit o6aactu
OBIJ10 3a/103eH0 9 OITHHOYHEIX OecTpaHIICHHBIX MJacTMacco-
BHIX JIEHTOUHBIX japen, Ha raybuny ago 1,7 a, B cpeanem
okoso 1.3 M

Becuoit 1967 r., okasapuieiica B 3one Besopyccun mano-
BOAHOH, KOrna He ObLJIO 3HAYHTEJNLBHOrO MOAbLEMA TCPyH-
TOBLIX BOJNl, NPEHH B KOHUe anpeas paGoraau ¢ pacxona-
MH (B mepecuere Ha 1 2a) 0,235—0,450 afcex ea, npu ray-
OHHe rpyHTOBBIX BOJ Ha nojte 60—66 cu.

Marepuanpt, noayuensvle CesHUHMT'uM 3a narunernnit
nepros padorbl MJACTMACCOBOrO JipeHa)ka, NOKa3blBaloT,
YTO TJIACTMACCOBLIC JAPEHH MO CPABHEHHIO C TOHYAPHLIMH B
ycaoBusax CeBepo-3anaaHoi 30HH Hallell cTpaHbl MOTYT OT-
BOAHTH OoJiblliee KOJHUECTBO BOAH. Tak, KOJHYCCTBO BO/AL,
OTBCCHHOH IMOJHITHIEHOBBIMH ApeHaMH, O6bliio B 1,3 pasa,
a BHHMMJactoBbiMH B 1,9 pasa OGoablile, uemM TrOHYapHbI-
M [27]. )

EH s
= =

CTpouTe/NbeTBO IlacTMaccoBoro japenaxa B CCCP
ycnemHo passuBaercs. IlnacTmaccoBbie IpeHbl 3aKaalbl-
BAOT TpaHIIelHbiM M GecrpanuweiusiM crmocobamu. Tpan-
MeffHoe CTPOMTENLCTBO  ILIACTMACCOBOIO  JApeHaxa M
uccaeOBAHHS 3TOro Meroaa HaudoJiee YCHEILHO BLINOJHA-
iorcs B Denopycckoit CCP  npH  HayuHoM pPYKOBOACTEE
BenHHUMMuBX, a 6ecrpanweiinoe — B Poccuiickoii ®ene-
pauud, B 30He, o6eayxkupaemoit BHHUHMTuM, u B JIutos-
ckoii CCP, rpe paGoramu pykoBogut JIutHHMHMTI'uM.

TpanweiiHoe CTPOHTENLCTBO BefeTcs ¢ MOMOUIbI0 O6BIY-
HBIX TpaHweHuslx skckasaTopos (9TH-171, 9TII-202 u ap.).
st 6ecrpanmeiinoit 3akiajiKy NMJacTMaccoBbiX JIPCH NMpH-
MEHAIOT MAWWHBL  HOBHIX KOHCTPYKUHH — OecTpaHiuefi-
Hbl€  JAPeHOYKJAaJyHKH. DBecrpanmeiinsii ApeHOYKAARYHK
AITBH-1,8 (BHHUHUT'uM, M30OMC) nospodser 3akaanbl-
?aﬂ'rb jlacTMaccoBble JpeHbl Ha Gojorax mna rayoumy no

O M,
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[Inactmaccospiil gpeHa)»< no CpPaBHEHHIO ¢ TOHYAPHBIM
HMeer fiBHBIe npenmyuiecrsa. [laxe npu  TpaHmefdHOM
cnocobe Ha 20—40% ysenuuuBaeTcd NPOH3BOAHTEIBHOCTD
MAllHH W yJaydwaerca KadvectBo Aapel, Ha 10% wu Goaee
CHHXK@ercs CTOMMOCTh crpouTeabeTBa. [lpu Gecrpanueii-
HOM CTpOHTEAbCTBEe paboune n3bapBasiOTCA OT BPedHO ans
370poBbst paboThHl B TpaHUlee, SHAYHTENLHO YBEJAHUHBAETCH
MPOHSBOJAHTEJBHOCTL TPYAA H PE3KO CHHKAaeTcs CTOHMOCTh
3aKNafKH JApeH.

becrpanmeiinnii apeHak MOMKHO C YCHCXOM 3aKJabl-
BATh KaK H3 Tpy0 3a4BOACKOrO H3TOTOBJEHHS, TAK H H3
VIIPYTHX BHHHILIACTOBLIX JieHT, GopMupyeMblx B Gecrpan-
weiHoM  ApeHOyKJAajunKe, 3akaajnka OGecTpaHueiHOro
JpeHaxa NoyTH NOJHOCTBIO apromaTHauposana. Becrpamn-
uefiible MJIACTMACCOBLIE JIPEHB MOryT paboraTh He XyKe
TPaHVIEHHbLIX.



FNABA 4. OMbIT MPUBANTMACKMX PECMYEJIMK
no NPMMEHEHMIO NMNACTMACCOEBOIO
APEHAMA

Oneit JNiMrorckoyd CCP

B Jlutosckoit CCP mcchnenopanue mjacTMaccoBOro Ape-
Haxa Hayato B 1963 r. K macrosuiemMy BpeMmeHnH mnsaact-
MACCOBBHIH JpeHaXX 3aJo0:KeH Ha miowaid okoao 1000 za.
Hdnsi crpouTejibeTBA  ZpeH  NPHMEHSAIOT LEJLHOTSIHYTLIE
ragkocTennble nep@opHpoBaHHbie MOJHITHIEHOBHIE TpPY-
OBl ¢ TOqIHHOH cTeHOK 1,5 Ma, u3roToBasemble BuiabHioc-
CKMM 3aBOJIOM IIJIACTMACCOBHIX  H3ACHHH. 3aKaaablBalor
MAacTMAcCcoBBle JpeHbl TpaHledHBM H OccTpaHIIeHHbIM
criocobaMu, KaMaplil H3 HUX HMeeT CBOH ocobGennocru. May-
YyeHHe H pa3palboTky HX Bejaet JIMTOBCKHIl HayyHO-HCCAE10-
BATEJbLCKHH MHCTHTYT THAPOTEXHHKH H  MeJHOpalHH
(TutHHHUT'uM).

Mpu TpanweHhHOM CTPOMTENLCTEBE /51 PA3BO3KM  GyXT
[1aCTMACCOBHIX TPYO NPHMEHSAIOT TPAKTOPHEIE CaHH WM
KONHYI MOBO3KY ¢ HPHUENHLIMH CAHAMH C TOPH30HTAJb-
HelM OapaGanwom (puc. 29). DyxTta /M0XHTCA Ha TOPH3OH-
TaJbHEIH OapabaH, H CaHH TAHYTCA MO TpPacce JpeHEH, OIHH
pabouHil NMpPHAEPKHUBAET MAACTMAaccOBY TpyDOy 3a Bepx-
Huil KoHell. [Ipu nBuKenun cameil mo Tpacce ApeHsl NjaacT-
maccopad Tpyba cBoOoaHO cmaThiBaeTca ¢ OGapabana. Ta-
KHM cnocoboM mJjacTMaccoBbie TPYOB MOIKHO MPOKJAhi-
BATL BAOJbL Tpacchl JpeH jgake npd remueparype no —5H°C,
IlpoxnansiBas TpyOLl ¢ NOMOLIBIO TOPH3OHTaJLHOro Gapa-
Oana, u30eraloT NOJOMOK TpyObl, @ NPOH3IBOAHTEALHOCTD
NpoKNagKH Takux TpyO B 3—4 pasa Bblle, ueM ronyap-
HBIX gHamerpom 50 aat,

IlnacTmaccoBblil fpeHaXk YKAAJBIBAIOT KAK OT OTKPHITO-
ro, TaKk H OT 3aKpHITOro Koauexropa. ConpsienHe ¢ TOH-
YAPHBIM KOJJEKTOPOM BHNOJHAIOT ¢ noMouisio 1—2 ron-
yapHex TpyGok auamerpom 40—50 mm. Ilpu conpsaxxenuu
yepes TpyOy muamerpoMm 50 cM CTHK HeolX0MMMO XOpOLIO
MOKPLITh PHALTPYIOLHM MaTepHAJIOM.

Js Toro uroOBl nuaacrMmaccopas Tpyba mniaBHo ony-
CKaJlack B TpaHluelo, neinecoodpasHo Ha kabuHe MHOrO-
KOBIOBOTO 3KCKapaTopa, y (hapel, NOBECHTL NETJ0 H3 Npo-
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Puc, 29. Canu ¢ ropusoHTansnbiM GapabGanoM AJa NPOKAAAKH
NJacTMaccoBuX TpYyo.

BOJIOKH JHaMeTpoM 3—5 MM, 1Mo KOTOpoil TpyDa CKOJB3HT
yepes MeTaio H J0TOK (B SUIHKe MHOTOKOBHIOBOTO 3KCHa-
paTopa) Ha AHO TpaHmed. [IpH Takoi TeXHONOrHH YKJIamu-
KH TJAacTMAaccoBOro japeHaxa morpebHocth B paboued
cuae ymennllaercas Ha 20%.

JInsg nNOBLILEHUS TIPOW3BOJAMTEJBHOCTH Tpyaa mpH
CTPOHTENBCTBE IIACTMACCOBOTO JipeHaXa M YMeHbIUeHHS
o0beMa seMastHeIX pabGor nenecooOpasHo Ha MaJIOKaMEHH-
CTHIX TMOYBOTPYHTAX MNPHMEHATh V3KOTpaHIICHHbIC 3KCKa-
BATOPH, polollHe TpaHmed wupuHoit 10—15 ca.

Jlng OecTpaHeHHOH YKJAaAKH [JacTMAaccoBbiX JIpeH
JutHHHUTuM  ckonerpyupoBaH  chennasbHblil  arperat
na 6Gase xporoatens KH-1200 (puc. 30).

Kak mnokazanu uccacpopanus JlutHHHUTEM (A. Ilu-
Jgeiika), maacTMacconwil GecTpaHUleHnBIH JApeHaX Ha paa-
JOMKHBHINXCS TopAHMKAX Jyulle paboTaer IPH IOKPbI-
THH JpcHB (QHALTPYIOIIUM MaTepHaloM.

B Jlurosckoii CCP oaHOBpeMeHHO ¢ YKJaJKOH JapeHa-
sa GecrTpaHilelHyl0 JpeHy 00epTHIBAIOT JICHTOH CTeKJOo-
xoqacta. TexHosiorHs Mojgauyd CTEKJoXoJcTa o o0epThbiBa-
HHE IIOJH3THJIEHOBOH JIPEHBEI 3THM MaTepHaJOM OuYeHb Npo-
cta, He Tpefyer Goablloit 3aTpaThl Tpyaa; AaAs paboTbl C
TAKHM JIPCHOYKJAAUHKOM TpeOyloTcd TPaKTOPHCT H JABOe
pabounx.
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Puc, 30. ¥rnaaxka naacrmaccosoro Gecrpan-
mefinoro aApeHama ¢ obepTkoft ApeHsl CTeKJ0-
BOJIOKHOM.

byxra naacrmaccoBuiXx TpyO Kiaafercs na FOPH3OHTaJL-
Hblii GapabaH M mepeMaThiBaeTcsd Ha BepTHKaJbLHBLI Oapa-
6aH arperatra yKJIajiKku JpeHamxa. TpakTop Toabe3xaer K
OTKPBITOMY KOJJIEKTOPY HJAH K TpaHliee 3akKpbLiTOro KoJ-
JeKTopa, onyckaer palounii opras, naacrmaccopas Tpybda
nojaercda uepes TpyOuaThiil KaHaJ B HOMXe H KOHell TpyOul
3aaHKkepuBaercd. PyJOH JeHTH CTEKJOBOJIOKHA MHIHPHHOH
17 ca nmomeiiaercs B criellHadbHYIO paMy Haja - HoxoMm. Ko-
HEell JIeHThl CTEeKJOBOJIOKHA HUTKAMM HJH TOHKOH MPOBOJIO-
KOfi DpPHBSI3LIBAIOT K IacTMmaccoBoit Tpybe. Bo Bpems
JABHKEHHSI arperata  OJHOBpPEMEHHO ¢ [WIACTMaccOBOH
TpyOofi oOTMAaTHIBaeTcd H JIEHTA CTEKJ0BOJAOKHA, KOTOpas,
npoxojasi uepes (QOPMUPYIOULHI KOHYC, MJIOTHO 00epThiBa-
eT nyaactMaccosylo TpyOy (puc. 30). Has  yMeHblIeHHA
TpeHns TpyOyaThifi KaHal B HOMe MNOKPBIBAWOT ILiacTmac-
coi. B measix nopbiiieHHs MPOUYHOCTH JIEHTHl CTEKJOXO0JICTA
Ha pacTsxeHHe uejecoobpasHo, 4YTOOB 3aBO/I-H3TOTOBH-
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TeJh NPOWHBaa (HJAH NpHKJAcHBAN) ee uepe3 |—2 cm cTek-
JAHHEIMH HHTSMH. ‘

YKJAOH BO BpeMsl YKJIaJKH JApPeHaXa peryjaHpyerca oc-
HOBHHIM THAPABIHYECKHM LHAHHAPOM [0 HATAHYTOMY
TpocCy.

[lo Takoit TeXHOJOrHH VYKJaAKH nJjacrMaccosoro tec-
TpanumenHoro apenaxa pabGoueli cuan Tpedyerca B 1,7 pa-
3a MeHblle, YeM TNpH YKJIaJKe TNOHUapHOro JpeHama MHO-
FOKOBIIOBLIM 3SKCKABATOPOM, 4 CKOpPOCTh VYKJAAAKH B 3—
5 pas Goablue.

HccaenoBanus jaeficTBHA NMAacTMacCoOBOTO TpaHIIEfHOro
u OecTpaHIIEHHOro JApeHaxka NPOBOAMJAHCL HA  AJJIOBH-
aJbHO-00JOTHBIX MOYBOTPYHTAX Ha ueThipex oOBeKTax- Mao-
wanbio B 19 2a: wa noagepe «Buaahnai» Kepaiinckoro
pafiona u Ha noagepax <«Aaxry», «KaymOsi» u «lllnma»
IHInayrckoro paiiona, Ha pcex oOnekrax ¢oH pacTHTeNb-
HOTO MNOKPOBa OIHHAKOBLI — MHOTOJIETHHE TpaBbl, MOIL-
HOCThL aJJI0BHAAbLHOTO cjaos—B cpegHem 30—50 cu. Topd
NI PEeBRecHO-0COKOBHIT €O cTeneHbio pasaoxenus 30—50%.
TpanmeiinuiM cnocoGom Tpy6nl Ha TopdsAnMKAax yKIalbi-
BaJHCh MHOrokopuossiM skckaatopom ITH-171 ¢ duns-
TPYIOIIHM MaTepHaaoMm (Mxom) H Ge3 nero.

Tadannma 6
Crok ms roH4apHbX H NAACTMACCOBWX APEH

Crox B % OT cTOKa FoRYapRoTo

APCHAND
Bua apenawa B CCNTH B anpeae B Mae
1964 r ?pe l?ﬁﬁi. 1966 r.,

[C]llﬂ}f mocne| MAKCHMilAb-| MIKEHMANL
VEALIKH HuR cTok | wsl cTOK

Fonuapubii AnameTpom 50 MM, ¢ MXOM 100 100 100
[ToansTnaexoewit ¢ nepdopauncii B 6
PANOB, YAOKCH TPaHIIEHHBM COOCO-
Gov, C MXOM . . . . . . — 120 150
TloAN3THACHOBHLL ¢ nell@vﬂpmueii B3
piia, YAOKEHHLIl TpanmefinnM cno-
CODOM; © MXOM . o '% & ¢ aunia 95 100 100
Moanstunenosuii ¢ nepthopauncH B3
PAAA, yaowennbl il Tpanmednsy cno-
cobos, Oc3 QuaLTpyOUIEro MaTEpHA-
N =705 T T A e e 62 17 33
Moanstraenopwit Apesax c nep@mpa-
umedi B 3 pana, yaomennui 6ectpan-
meinsiM crnocobom, 63 qm.nhrpymmL-
rO;MaATEpHANS ~ 4 X Rl 5 10 30




- f

[Tonepoill onuIT NpHMEHEHHA TPAHIIEHHOTO jApenaxa Io-
KasaJ, yTo JApensl, mepdopHpoBaHHLe B TPH paga M 00J0-
JKennpie MxoM, paloTaloT He Xy/Ke FOHYApHOTO JIpEHaKa
nnamerpom 50 mm ¢ mMxom, a japens Ges (uabTpyloUlero
maTtepuaia paboraior xyxe (raba. 6).

Kak suaso w3 tabaunsl 6, camelii  MeHbIIHi pacxof
BOAB NOJYyuaeTcA H3 GecTpanuieitnoli ApeHsl, a camblit 60Jb-
Wil — W3 TpaHmeitHoil ¢ nepdopaumeii 8 6 paNOB, NOKPHITOI
¢guabTpyioluM  matepuaaom (MxoMm). B nannoMm cayuae
MaKCHMadabHBil cTOK B 1,5 pasa Goablle CTOKAa TOHYApPHOI
apennl auaMerpoM 50 Ma, NOKPHTOH MXOM.

Tlpu pasbsicHeHHH TIPHYHH TJI0XOrO jlefcTBHA OecTpaH-
Weiloro ApeHaka B nepnyio ouepeab o0pauianu BHHMaHHe
Ha TO, KaK BbiAepaH 3alaHublii ykaoH. OrkanpiBanne oec-
TpaHIlefiHOro ApeHazka Nnokasa/ao, 4o OOWH YKJIOH BbiJiep-
JKHBAETCH XOPOUIO HO B OTJCJbHBIX MeCTax OTK/JIOHEHHs OT
sajanHoro ykiaoua jmocturaior 8—10 cu. M3 npaxkTHrM
ocyuieHus TOPPsHHKOB H3IBECTHO, YTO TAKHE OTKJOHEHHS OT
YKJOHA HEe MOTYT CYILLeCTBEHHO BJHATL Ha [leHCTBHE JipeHaxa
Ha TopdaHHKaX. -

B gpaapHeiimmux JabopaTopHBIX H TOJEBLIX HCCAEL0BA-
HUSAX TIPOBEPSIOCh, KAK BJAHAET WHPHHA LIEJH HA JAeHCTBHE
(WlacTMaccoBoro OecTpaHileiinoro apeHaxka Ha Top(aHu-
kax. [asi nepsuiX noaeBuHIX H Ja0OpPaTOPHLIX ONBITOB MOJH-
STHIAeHOBHE TPYOGB neppopupoBasH ILIEAAMH IHPHHON
1 ma. TMocae nanecennsi nepdopauun Tpydba nedopMHpO-
najach M daxTHyeckas IIMpHNA [IeJH ocTaBajach 0KO0.J0
0,6 mu. B naGopatopun mHCTHTYTa nposefeno csuime 100
ONBITOB C TIOJHITHJACHOBLIMH  JIPCHAMHBIMH TpyGamMu TIpH
WHpHHEe wesn or | 10 3 M.

OnwiTel NOKa3aJjiy, 4TO yBeJHYeHHe [UHPHALI IeJH B
npepenax ot | 10 3 MM NpakTHYECKH He BJAHSIET Ha pacxof
nz apensl. llean wupunoir 1 am npn ofuwel X naomanH
10—15 cx?/m moryT Ha TopdaHHKax obecnevynTb cTok 60b-
we 1l 2 ¢l ea.

s nposepkn nabopaTopibix AAHHLIX B NOJEBLIX VCJIO-
pusx na nosagepe «KaymGsaii» 8 Ilmayrckom paifione B
1964 r. Obin sajoxken onblT GecTpaHinefiHoro ppenaxa c
nepdopauneit B 4 pana npu wupHHe mean 1; 1,0 u 2 s
Iloaesoit onbiT NoATBEpPKAaeT NPaBHILHOCTD Jab0opPaTOPHLIX
Pe3yJbTaToB.

Korna 6u110 yCTaHOBAEHO, UTO YBeHUYEHHe MIHPHALL HIETH
NpakTHYECKH He BJIHSIeT Ha CTOK JApeHa)ka, COWIH LeJeco-
o0pa3nblM NpoBepHTh, obecneunBaerca AH TpeOGyeMuiil NMpH-
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TOK BOAbl K OecTpanuedHOH JApeHe W KaKas pasHulla NMpH-
TOKOB K TpaHiueHHoi u OecrpanuieHOl ApeHaM.

[IpuTox k OGecrpanmeiiHoll W TpaHuUIefHo# JipeHaM pac-
cunThiBadu 1o dopmyae B, B. Benepuukosa [15].

B pacuerHoit cxeme npuHHManHd, uro OGecrpanuleiinas
JApena paboTtaer Kak HjeadbHad, a TpaHulelHas — Kak
y3Kaa TpaHules, TAK Kak npH A00pOKauecTBEHHON 3acHINKe
TpanueH kKosdpuilienT GHALTpALHH B TPaHLUeC 1oJayvaerca
He3HAYMTEJIbHLIM TIO CpaBHeHHIO ¢ Kos(uuueHToM hHiIL-
TPALNH Mexily JpeHaMH.

[lpurok Boaw k GectpanlIeiiHOl JpeHe pacCUHTHBAIN 110
(opmyJie pas psajga JApeH, paboTawUIHX NpH raybokoM 3a-
JeraiHuu BoOJOynopa:

Kh
Qﬁ.mz "'-;1—--1
A=~_-Arth S +
n a(h+d)
o o

rae Qgrp — NPHTOK BoAbl K GecTpaHieiinoi japene;
K — kosdpduunent dpuabTpannu;
h — raybuna 3aJ0KeHHA JAPEnH;
[ — paccrosinne Mexy ApPCHaMH;
d — qHaMeTp Apensl,
JLas nocTpoeHHA KapTHHBI IOTOKAa pacueTHbie napameTphi
NPHHHMAJH CACAYIOLIHMH:

I=24m; h4d=12 u; d=0,04ma; h=1,16 u;

h+d h
[ |
1 th 0,483
A= =—=— Arth I/ -J‘T =0,731;
i 4 th 0,05z
g K
Qo.rp= === 1,58K.

[IprTox BoOAW K TpaHweiHol ApeHe PAacCYHTHIBAAH MO
chopMysne psAma yaxkHx TpaHweldl npH ray6oKoM 3aJeraHdi
BOJOYINORA: '|
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1 th
Q:p=2——arcsin (th ; J :
) I

o,

[Ipu mocrpoenun KapTHHBI TIOTOKA AJAS BO3MOMNKHOCTH
CpaBHeHHsl BCe HMCXOAHbIE pasMepbl TNPHHAJH TaKHe Ke,
K4dK M paHbille, a HMEHHO:

[=24 m, h=1.16 a.

1 1,16z
Qrp=2—— arcsin| th
T

= 2,36K.

[Ipu cpasHenuH NPHTOKOB GecTpaHIleNHON M TpaHUei-
HOH JApeH noaydaem:

ﬂl_ =0,67.
Qrp

B pacuernyio ¢dopMyay npHToKa BOOb K TpaHUIEHHOI
JpeHe He BXOJHT MIHPHHA TPAHIUEH, BLICOTA CJOH BOJALI HAX
JHOM TpaHIlleH H yMeHblUeHHe TIDHTOKA K JApPeHe H3-3a 3a-
CHUITKH TPaHIIeH, HO TAK KAaK 3TH BEJHYHHB HEe3HAUHTE/AbHYI
10 CPaBHEHHIO C BeJHUYMHAMH, BXOAAIIUMH B pacuerhl, TO
MOXHO CYHTATD, UTO pelleHie JaeT BO3MOKHOCTE JJISl MpakK-
THYECKHX [leJiell OUeHHTh JjeiicTBHe GecTpaHileiinoro ape-
Haxa. M3 npusefennoro cpasHeHHs BHIHO, UTO MAKCHMAb-
Hulll IPHTOK (CJy4ail ckonWslielicad BoJAbl) K GectpanmefiHoi
Apese Gyjer npumepHo Ha 30% wmenblue, yem K TpaHIelHOIl,

Pacuersl mokassiBaloT, uTo paccrosHHe Mexjay Gectpan-
WEeHHBIMH  IpEeHAMH B YCJAOBUSX IMPOBOJAHMBIX HCIILITAHMI
J0MKHO ObiTh Ha 309 Menblue, uem Memxay TpaHIICHHLIMH.
[locie takoro ymeHbIEHHS PACCTOAHHI MEXAY APEHAMI

OecTpanumeiiHblii  JIpeHa)k BCe-TAKM OCTAETCH SKOHOMUYHee

TpaHuIeHHOro.

JlaGopaTopHBIMH HCCAeOBAHMAMH YCTAHOBJCHO, YTO HA
BOAOTIPHEMHYIO  CNOCOOHOCTL  TLIACTMACCOBOH JpeHaNCHOW
TPpyObl CH/JABHO BJHSIET COCTOsSIHHE TOp(aA, B KOTOPHI VK-
AbLIBAETCS JpPeHa)<, H HaJHuHe (QUILTPYIOULEr0o MaTepHaJa.
[Ipn yraajke gpenaxa 6e3 ¢QuabTpylollero wmarepHaja b
MHAKHA TOp® BojonpHeMHas Cnoco0HOCTL YMeHbllaeTcd B
15—20 pas. HroOwl u3bexaTh Monajganus KHIAKoTo Topha
HETIOCPEJCTBEHHO B LIEJIH JpPeHaxHOH TpyObl H HX 3aKJen-
BaHHs, HEOOXOAHUMO JpeHbl 0GepHYThL (HJALTPYIOUIHM MaTe-
pHAJIOM.
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IMoaesbie ONLITH, 3aJ0MXKEeHHLIE HA JBYX o0OBLeKTax, Mo-
Xa3blBaloT, uTo GecTpaHileiiHble JpeHbl, 06epHYTHe CTeK/J0-
BOVIOKHOM, padoTaloT 3HAYHTENBHO Jyulle OecTpaHiledHbix
de3 ¢uabrpyloulero wmarepuana (raba. 7).

TaGamga 7

Bansune ¢uastpywomux marvepuanos ma pabory apew

Crok 8 % OT CTOKA TFOMapHOro
L HAN A

Buaa apenasa

B moae 1965 r.,| » mone 1066 r.

Cpasy mocAe | MOKCHMAABHHA
YEAAAKW CTOK

[NoansThacnosblii ¢ nepdopauneii 8.6 panos,
yaoseHns ki  GecrpaHimedtui cnocoboy,
6es ¢guasTpyoOmiero . ., . Ry e 13 37

IHoansTHaeHOBIHC nep-c]}upmneﬁ B 6 panos,
yaoweHHuit GecTpaHmelnnM cnocoGom,
C MXOM e o e e L Tl BT g gy Iﬁ' 42

INoanaTHaenoBslit ¢ nepu:]mpauﬂeﬁ B Epu{m,
yaomenubii  GecrpanmeiinnM cnocobou,
L et R gk e P o Faal 32 63

[MoanaTuacHoBwl C napq:-::-pauneﬂ B 6 pa-
A0B, YAOWEHHHI OccTpaHulefiHLIM ChOo-,
coOM, CO CTEKAOBOJOKHOM . . ., . 50 70

l"mmapuun anamerpoM 50 MM, ¢ MXOM 100 106

U3 rabauuw 7 BuaHoO, YTO MNOKpbITHe OGecrpaHiiedHoll
JApensl  CTEKJOBOJOKHOM YBeJAHYHBAeT cTOK B 2—3 pasa.
Menpmee aeficteue  OecTpaHuleHHOro MOJHITHJIEHOBOTO
ApeHaza, MOKPHITOro MXOM WJIH rpasHeM, OObACHSETCH
HepapHoMepHON moaadell STux (GHABTPYIOUIHX MaTepHaJion.
OTtKanbipaHHe ApeH MokKasa/o, 4T0 MOX H rpaBHil NOKPLIBAIOT
JpeHBl OYeHb HEPABHOMEPHO, B TO BPEMS KAK CTEK/I0BOJOKH)
oGepTHIBaeT HX PaRpHOMEpPHO MO BCEeH OKPYHKHOCTH.

becrpanmeinnle NOJHITHICHOBLIE JApPeHbl JHAMETpOM
40 mm, 0DEpPHYTHIC CTEKJOBOJOKHOM, paboTaloT HaAMHOTO
Jyylle Takux me apen Ge3 GHUALTPYIOLLEro MaTepHana, Ho
XyM#e ToHuapHeiXx aHamerpom 50 mm ¢ mxom. Jlas yayuwe-
HUA aeiicTaHg GecTpanlICiiHOrO MOJHSTHJACHOBOrO ApeHaxa,
OGEpPHYTOr0 CTeKJOBOJIOKHOM, Hal0 MNOBLICHTH TOYHOCTD
BblJIEPXKHBAHHA YVKJIOHA JpeH, TAK KaK BCKpLITHE ApeHaxa
NnoKasano HaJH4yHe BO3JAYIIHLIX nNpoOOK.

B nacrosiee spemsa B Jlutoeckoit CCP naacrmaccoBuie
JpenaxKubie TpyOB!l H3rOTOBAAIOT TOJLKO Anamerpom 40 ma,
OHM TOKa ellle JOpoXe roHyapuux (Taba. 8).
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Tadanna 8 ]
:

Crommocts | noz. a apen & Jlutosckoli CCP

Llena Apenaniol Tpy6u, CronmocTs gpenama, Kon/s

Konjx Ha TOPHRNNKAX A i

Hluuernn:ﬁunﬁ o “Gﬂﬂ;ﬂlﬁm i
APera HiLX npH Tpal= " =
b ey, ‘Ha DEBEKTE Eu-mfnu Tpl:lll:l'ﬂ.ﬂtﬂlﬂﬂ yxaaaxe

CTBA APEH | yyaamkit | YKAGAKM HH'IIE ::ucu-

1
!

MoanstuacioBue
aHameTpoM 40 Mu
(cTOMMOCTL Ha

1966 1) . oov 24,7 26,1 442 3241 J7,3
lonuapuuie;
ANAMECTPOM
40 M . . . ., 7.2 12,7 — — 275
AHAMETPOM
UM L S, 8,1 14,1 36,7 — 28,9

M3 taGauusl BHAKHO, YTO CTOHMOCTH BHOBb OCBAHBAEMBIX
NPOMBIILIEHHOCTBIO NOJH3THACHOBHX TPY6 1O CPaBHEHHIO
¢ roHYapHbIMH BbicoKa, BeaeacTeue 3TOro CTOHMOCTD MJACT-
MACCOBLIX JIDEH MpH TpaHilefHOM cnocobe CTPOHTEALCTBA B
yeaosusix JInrockoit CCP noka noayqaercs Bblllle CTOHMO-
ctu ronuapumix. I[Ipn GecrpanuefinoM cnocobe CTPOHTEb-
CTBa JaiKe TpH HECOBEPUICHHOH KOHCTPYKUHH JpeHOYKJI4n-
YHKA H BHICOKHX IleHaX Ha miacTMaccoBbie TPyObi CTOH-
MOCTb NMJACTMAaCCOBHIX JPEH OKa3ajachb HHIKEe CTOHMOCTH
roHYapHbIX.

B Hacrosilee BpeMsi CTOHMOCTh IJ1aCTMACCOBOM JIpeHaX-
HOil TpyOml cocrasaser okono 65% cToHMOCTH nJacTMacco-
BOTO Tpanmefinoro Apenaxa. [lpun yMenbllleHHH CTOMMOCTH
NAACTMACCOBBIX JIPEHAMHEIX TPYO MAaCTMACCOBBII IpenaK
CTAHET BeChMa NPHEMIEMBIM U5l OCYIIEHHA CENbCKOXO03ATNCT-
BeHHBIX 3eMeJb, TAK KakK OH TIO3BOJAET MOBHICHTL CTenetb
MeXaHH3aUMH, TNPOU3BOANTENBHOCTh M KAUEeCTBO VKJIAAKH
3aKpLITOro ApeHaxa.

Onwir Jlaremickon CCP

HecaenopaHMa mTO NPHMEHeHHI0 mNJAacTMacc W JAPYrHx
HOBBIX MATEPHAJNOB B JpeHaxHom crpoutenbcrse. lccae-
JIOBaHHsA TaacTmaccosoro apenaxa B Jlarpuiickoit CCP
mayatel B 1963 r. Buan  3anpoeKTHPOBAHBE H TIOCTPOEHH!
SKCMePHMEeHTaJbHbie JacTMaccoBble H TOHUAPHBIE JApPeHaN-
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Hble cHcTeMBl B coBxose «bayckay Bayckoro paifiona, B Beil-
oexckoit OMC Toro e pafiona, B ONBITHOM Xxo3giicTee
«Curynaa» Pumckoro paiiona M B JpPyrux XossiicTsax.

B cosxose «baycka» B niojoBoM cagy nocrpoeHo 8 cuc-
TEM TIACTMAaCCOBOTO JpeHaa, OfHa CHCTEMa NepeKpecTHo-
ro cajoBOro ApeHa’a H O/1Ha CHCTEMa rOHYapHOro ApeHaxa
(KOHTpOJALHKIA BapHanT). Ilpumensau TpyOLl H3 MOAHITHIIE-
Ha BHICOKOH IJOTHOCTH mpoussoncrsa Pumckoro 3asoaa
TIOVIHITHISHOBBIX H3JeNHIl, BLINYCKaeMBX JJ14 BOAOI POBOAOB.
[as ocymHTeAbHLIX APeH HCNoJb30BajJH TPYOH CJACAVIOULHX
JAHAMETPOB W TOJMIHHLI cTeHOK: d=40 mm—10 um, d=
=00 Mm—1,6 mm, d=63 um—1,8 mn, d=75 mm—2,0 smm.
[ToansTuaenosoie TpyGur gHaMerpom A0 50 MM pa3Marhipa-
JH NpH yKaajake u3 Oyxtel. dauna tpy6 B 6yxrax pocrturia
120 m. ITpumensan Takxe TpyOn aanuoi no 6 m. Kparkan
XApaKTCPHCTHKA ONBITHONO yyacTKa faHa B tabawue 9.
Tpy6w OpliH nepdopupoBanbl CHEUMANBHLIM TIPHCHOCOGE-
HHeM Ha Oo0ObeKTe CTPOHTeJALCTBA ApeHaxa. [IpH ykaaake
30HY nepgopamnn MJ1acTMaccoBbiX TpyO NPHKPLIBAJIH MiHe-
panbHONi BaTOI,

Jlpenaxubie KOJJIEKTOPLI CTPOHJAH H3 TOJAHITHICHOBBIX
TpyO aunamerpom 90 mau 110 mm Ges nepdopanun.

Jpenbl yKnagbLiBaJH @ TPaHLUIeH, BHPLITHE MHOTOKOBINO-
BBIM JipeHaKHbiM 9KcKaBatopom. [Tousa na onbiTHoM yuacrke
CYrIHHHCTaS.

MHTeHCHBHOCTD OCYIIMTEALHOr0 AeficTBHS MAacTMacco-
BOTO JpeHa)ka NOBLILAGTCH C yBeJHYEHHEM BOULONPHEMHOIL
NIOBEPXHOCTH, H OHA He MEHBbIe, YeM HHTEeHCHBHOCTEH NelieT-
BHA TOHuUapHOro papeHaxa (ra6a. 10, 11 =u 12).

B 1964 r., noc/ie oH0ro rofa skciyataunu, NpoBepsaoch
COCTOSIHHE TJ1ACTMACCOBOrO (IpeHa)ka ¢ [OMOLLbIO JIPeHo-
npombiBouHoil Mauwmusl RSO-III (TIP), kotopas mumeer
CTeIHAMbHLIH IPHOOP A5 OUpPELeIeHH OBPEKACHHBIX MECT

M 3aKynopkn ApeHaxa. B 1965 r. npoBoauaich KOHTPOALHBIE

packonku. B pesynbTarte STHX MPOBEPOK YCTAHOBJEHO, YTO
3aAMEeTHLIX AedopMalHil NAACTMACCOBBIX JAPEHAMHBIX TPYVO
B NepBee JBa TOJAA TOCJE YCTPOHCTBA JipeHaxa He Obl10.
Kak uaBecTHo, 3T0T mepHOj BpeMeHH O6BIMHO Xapakrepu-
3yercd wawbo/nee HHTEHCHBHBIM YIVIOTHEHHeM TpaHIIefiHofl
SACBITKH M SIBAAETCA HaHMXYIUIHM OTHOCHTEJNBHO YCTOHYH-
BOCTH JpeHaxubix Tpyd. Ilpn nposepke mne oGHapymeno
TaKKe 3aMCTHOIO 3aHJIeHHS MJacTMAcCOBOTO JpeHaxa.

Ha BeilbGexekoit onpITHO-MeHOPATHBHON CTAHIHH MO-
CTPOEHbl JBa yuWacTKa SKCNepHMEHTAJLHOTO JpeHaxa.
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Oane H3 HUX pacloJoXeH Ha MecyaHoM MaJaO0VCTOHYHBOM
nasiByne (o0bext «Pymbac»); aaecs mocrpoeno 13 omuedns-
HBIX JPEeHaMHLIX CHCTEM C TIPHM@HEeHHeM [JaCTMacCOBHIX
HJIH TOHYAPHBIX TPYO H pasaHYHBIX MATEPHAJIOB JJs 3alIHTHL
JipeH OT 3aujeHHs. B xauecTBe 3amiuTHOTO Marepuaa
HCTIOAIB30BAMH  CTEKJOBOJOKHHCTHIH XOJCT, MHHEpaJbHYIO
BATY, INIaCTMacCoBbie KoJiblla, ¢peseprbiil Toph H MOX.
IlnacTMaccoBbie JpeHaxKHBe CHCTEMBI TIOCTPOEHBI H3 TOJH-
STHIEHOBRIX TPYO nuamerpoM 00 mm; 30Hy mnepdopaiuu
TIPHKPbBIBAJIH CTEKJIOBOJOKHHCTBIM XoJsictoM. Ceiluac Bejercs
HaOJMI0IGHHE 34 CTENeHbI0 3aHJIEHHS PA3JHYHLIX BapHAHTOB
npenaxa. Cieayer OTMETHTD, UTO 3aWJeHHd NJ1acTMAaCCOBOro
ApeHaxka i Ha 3TOM 00BbeKTe He 00HAPYIKEHO,

BTopoii onpiITHBI y4acTOK NIACTMACCOBOTO JpeHa)a B
benbexckoii OMC 6bi1  noctpoen Ha TOpdsHBIX NMOYBAX B
obbekte «Bentac», riy6una 3akaanks 6biia  pasaHuHON
(1,05; 1,20; 1,45 &). Kpome storo, 31ech ¢ MOMOLIBIO MALIH-
Hbl B-750 (I'ZIP) Oblan 3anoxens GecTpaHileiinbiM Cloco-
O0M mracTMaccoBble JApeHBl H3  YIOPYTHX JeHT (TBEp AL
[MBX) ¢ 3aMKOM «MOJIHHST>,

Tpy6a, chopmupoBanHas U3 NOJHBHHHIXJIOPHIHON TILIEH-
KH TonumHOH 0,4 mm npH ykaajke ee mawuHoil B-750 wue
AOCTATOUHO ycToluiBa. IIpH BCKPHITHH KpenJiensix KpOTOBHH
YE€pe3 rofl SKCIVIyaTalHd yCTaHOBJIeHa 3HaYHTeNbHAA Aedop-
MALHA TPYObl, TO €CTh YMEHbLIEeHHE BePTHKAJBHOr0 paMepa
Ha 6 mm.

B xone paGorsi mawnnb B-750 BbiscHHIOCH, uTO
(opMHpOBaHHE TPYOLI IIPH CKOPOCTH VKIAAKH 2 Kmleac W
TemmepaTtype oKpyxaouwei cpeabl +4-—+7°C npoHCXOaHT
HEYIOBJETBOPHTE/IBHO, YACTO BCTpPeualoTcs OOGpHIBHL, ofpa-
3YIOTCSl CKBOSHBIE TPCILLHHBI B NPOJOJALHOM HAanpas/ieHHH
TPyObl. DTO yKasplBaeT Ha TO, MNTO TOJIHHA NPHMEHAEMO
NOJMHBHHHIXJIOPHAHON NJIEHKH M0JKHA OBITh 3HAYHTEILHO
yBeJHYeHa, OHaKo 3TO 3aTpyiauser paGoTy (opMHpYIOILero
anmnapara.

WIHTEHCHBHOCTD  JeffCTBHSA TJIaCTMaccOBOTO JpeHaxka B
3aBHCHMOCTH OT T/IYOHHBI 3aKJankd JApen NpHBEAeHa B
Tabanuax 10, 11 u 12

Ha onbitom o6bekte «Curyana» Pmkckoro pafiona sa-
JIOJKEHBI TPH CHCTEMbI TJIACTMACCOBOrO JAPeHaxka M3 IOJH-
STHJIEHOBLIX TPYO muamerpom 50 mam. CHerembl pacnoowe-
Hbl Ha TOp(sIHHKe HH3HHHBIX GOJOT C PATHUHON CTENEHLIO
pasiioxenus (oxkyabrypuBannsn). MccnenoBauus nokasnpa-
0T, 4TO B 3aBHCHMOCTH OT CTENEeHH PasJoKeHHs TOP(AHOI
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MOYBbI MEHACTCA HHTEHCHBHOCTHL JAeHCTBHA MAACTMACCOBOro
JpeHaxa, : _

CpapuHTesibHBIE HCCAEZOBAHHA, NPOBEJCHHLIE HA MHMe-
PaJbHHIX TIOYBAX, MOKA3WBAIOT, YTO BEJHYHHA JAPEHaKHOTO
CTOKa NPH TJAaCTMACCOBOM JpeHazie He MeHbIle, YeM npH
roigapuoM. TIpojoaKATeBHOCTL 3ATOMNJEHHS  BEpPXHEro
[OJYMETPOBOMO CJIOA MOYEH B MEPBOM CJY4ae B HECKOJBKO
pas menbwmie., HureHcusuocts ofpoca M3GHTOMHLIX  BOJI
YBeJHYHBACTCH 110 Mepe YBeJHYeHHs JAHaMeTpa OCyIHTeb-
HBIX JIPEH H HX BOJONPHEMHOH NMOBEPXHOCTH, a TaKiKe riy-
OHHBl YKAaAKH jApeH. [lJs MOJHITHACHOBHIX TPYO PeKOMEH-
Ayercad BojonpHeMHas mnopepxHocTe 20—30 cm?/noz. M.
Ocywuressisie JpeHB B OCHOBHOM  CJ@IyeT TIDHMEHSTDH
anaMerpom 90 mm, B oTaenbHEX cayuaax —40 wa.

TaGaunna 9

XapakTepHcTHKA ONLITHOrO JPEHANA B COBXO03e «baycka» Bayckoro
pafiona. Paccromnme mexay apenamu 16 u, rayGusa saxkhaaxm apen
1.4 .«

2 : g
E = B EE x| Samwrouf i
M= e M 1A=
3 Bua apen1xa g 3 ||ep=pnl:|iuun axg npu:;:[:;::zh e
B ~ SeE Hug
53 S SE3
I |lloaustuae- | 50 |[lpoxoasnasn 6 |Munepaasn-
HOBKIT B OJMH paj Had Bata
11 To we o0 [Mponoavuaa | 15 To e
B 3 paaa :
11 G 50 ([Mpozoabuas | 25 - "
B 3 pALOB
IV gy 50 |MMonepeunaa | 15 . -
Vv g 40 |ITporoasnan 6 p d
B OIUH pal
V1 | lonwapumit | 50 — — ¢ =
VIl | MMoaustune- | 63 |[Mpoaoasuas | 15
HOBLI B J pana
Vi To we a0 ([Tpoaoasnaz | 10 - =
B 2 pana
IX g 75 |Mposoawnam| 15 2 5
B 3 pana
X |[Bepxunit no-| 63 |[To we ] . i Ilepes
AHITHA e- . KpecTHu i
HOBBI ApeHaX
X1 |Hwmcumit ron-| 75 — 15
yapHsii

6. B. . AETounos 81



Tnfu.-l:_-tua [}

KoopauHartel KPHBLIX NPOAOAMHTEARHOCTH CTOHMMA YpOBHEH

FPYHTOBWX BOA ANA CHCTEM MJAACTMACCOBOTO [PEHaKa B COBXO3C
«baycka» (1964/65 r.)

Bucora yposka rpysTOBMX BOR, M

Ha ocuHose

HOM CTPOHTEJbCTEE.
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NpoBeleHAEIX HecaenoBanuii B Jlarsuiickofl
CCP, a TaxKe B gpyrux pecnybaukax Hameli cTpaHn n 3a
Py6ekoM MOXHO CHeNaTh NpeiBapHTe bHbI BLIBOL O Leje-
COOOPA3HOCTH NMpPHMEHeHHs NJ1aCTMACCOBLIX TPYO B ApeHakK-

uTo B Oyiayllem nJjact-
MAaccOBLIH ApeHaxk Oyier Bce DoJblile 3aMeHATh TOHYAPHBIH,

Oxumnaercs,

C I
HcTema (BApPIART) epHOAH e R B ey B
% 2B TS Ul Rppacn BRI et Sty o6
I—II =T e e Bl L S S
Hi—v - — - i I3 16
VI-IX T L PR LA o b
X—=XII I 1 2 ] 11 16
: 1—1I —_ — — L = 5
VI =V - 4 16 20 22 20
INougapu i VI—-IX — ot e Sl RREC - | —
X—IX I | 5| 18 | 2 | 33 | 46
Hpodoaxcenye
Bucora yposun rpysroBMx BOA, M
CreTeMma (papuant) F
U-60 | 0=70 ) 0—80| 00| 0-—-100 0110 0-120
10 18 20 24 26 29 35
— I . B I Il 13 15
23 1. 25 28 3U 35 39
24 29 31 39 35 35 35
11 13 13 24 31 S0 o4
VI 26 | 28 al 33 34 40 47
["oHuapubii - — -— — o — —
61 70 70 92 104 111 136

!

|



TaGawuwa 11

XapakTepucrHka APeHAMHOrO CTOKA (B MM) AAR CHCTEM
MAACTMACCOBOTO W TOHYAPHOTO JIpeHakKa B COBXO3e «Baycka»

(1964/65 r.)
om0 Fof, bt S R B T I 1l v
I —_ 741 149 45| — 46,1 30,0
I — 891 21,9 77| — 41,2 49,9
[l -_— 201 319 114 — 52,9 51,8
IV - 49| 381 109 | — 46,1 33,2
Monuapusiit —_— — — 06| — 20,3 61,6
Mpodoaxenue
Be
I:IIE?:!E;“?::;::IIJH ¥ Vi Vit 1X ““Tl;? '::I-
RONGPL
I —_ -_— 2 — 102,9
I L5 _ i A¥ - 119.6
I —- —- 0.4 — 171,1
[V — — — —- 145,2
"onvapubiii “ — — — 825

TaGanna 12

Apenamusii cTox (B MM) B 3ABHCHMOCTH OT rayOMHBL 3AKAAAKM
naacTMaccosoro aApenama Ha »opdaHwx noysax Beidbemckoli MOC

(1964/65 r.)
OGoynagenng | Fayfnua sax-
BapH2ATA aaaxn apen, | XI X I I v
i M
1 1,45 25,3 53.8 - — | 12,6
1l 1,09 69 | 475 — — 6.2
I 1,20 6,9 | 50,4 — — 9,3
Hpodoascennue

hg kot BRE Vi Vit X | X

| 78 2,3 1,3 3 1,6 128,5
I 1.4 — - b - 1,14

[l 3,9 0,3 1,4 - — 02,6




Hcnonb3oBaHne npeMmyuiecTs NJAacTMaccoBbiX Matepua-
0B A4 GOpbOBI ¢ 3aHJEHHEM JpeHaXa B OMJIBBAIOLHX
rpyirax. Kax mapectHo, JpeHbl yaile BCero BHIXOAAT M3
CTPOsl B NJIMBYHaX H omabiBawiuux rpyutax. Jlas GopsOmi
C 3aH/JIeHHEM UejiecooOpasHO B OMJBIBAIOIIHX TpPYHTax (M
HACTOAUIHX IJILIBYHAX, KOTOPLIE BCTPEuYalOTCs upe3BhidaiiHO
pe/lko) oTAaBaTh NPEINOYTEHHE MJAACTMACCOBBIM JpeHax-
HbIM TpyDaM H, B MEPBYIO odepelb NMOJHITHICHOBBIM, KOTO-
pble NpefcTaBasloT KOHCTPYKTOPY OCOOEHHO LIHPOKHE BO3-
MOMHOCTH MO CO3/1aHHIO PasAHYHBIX BHAOB mnepdopaluy.
Heobxonumo menosib3oBath GJaronpusTHble CBOHCTBA 3THX
IJ1ACTMACCOBBIX TPYO M HAHTH ONTHMaJbHYIO (OpMYy H pas-
Mep HX meppopanuH, 4yToOL OHA rapaHTHPOBAJAA He3auJjse-
MOCTb TPY0 JlaXe B CAMBIX MEJKO3EPHHCTHX OIJIBIBAIOMIHY
rpynrax. Muxenep B. M. Knspunbi paspa6oran KOHCTpYK-
LUHIO NONHITHJIEHOBOH TPyOB ¢ KOHYCHBIMH LIEJAMH, He-
3aHJIAEMYIO B TAKHX rpyaTax (puc. 31). Hapymuviit anamerp
TpyOer 50 mm; TomuynHa crenok 1,4 mm. Bec ogHOro morou-
Horo merpa npyost 0,25 k2. Cpexuuir pasmep nepdoparnn
10 BHeLUHel 10BePXHOCTH TPyOul 4,7X0,6 M, a o BHYTpEH-
Hen —2,7X0,35 mm. Tpyba nepdopupyercs ¢ nOMOMIBIO
ropauei pesnl wecrepenyatoro ThHna (npu 190—210°C).
B ONBITHBIX MapTHAX TPYOHl 6blin  u3rotosaens ¢ 10, 19,
24 u 39 panamu nepdopaumn. Cymmapnas mioulanb or-
BePCTHI HA NOroHHLI MeTp TpyOGLI COCTABJAAET COOTBETCT-
Benno 7,7 14,7; 18,5 u 30,1 o2,

Pue. 31. IMoanstunenosan apenaxuas Tpyla KOHCT-
pysune B. H. Kaasuubina.



B xonue 1965 u s nayane 1966 r. B ruaporexiuyecko
naGoparopun JlarHHUWMT'uM Owin npoBejenst nabopatop-
Hble HeeaefopaHus 3tHx Tpy6. Ha cmenuanbHOl ycTaHOBKe
onpejeasad BOAONPHEMHYIO cnocoGHOCTb ApeH H Ko3ddu-
IIHEHT LIEPOXOBATOCTH TPYO, a TaKkKe CTeneHb H XapaxTep
X saujeHusi. TpyObLl HceaeloBaJH NpH HYJAEBOM YKJIOHE.
['pyHT, 3aTpysKeHHbIfl B yCTaHOBKY, Obl1 OLHHM H3 HauboJee
He0aaronpHATHLIX BCTpedaloluXxea B pecnyO/iHKe: ONJbIBA-
JOLULHIT MeJKOo3epHHCTHI necok u3 llerepHuexH, B KOTOpPOM
npeobaajaionee Koanyectso yactuu (96%) Obuio anamer-
pom 0,060—0,25 ma.

B kauecTBe 3TAJIOHHOrO BapHaHTta ApeHarxa, ¢ KOTOPbIM
CpaBHHBAJTHCh HCeaAeayeMble Tpy6Hl, Obla BLIGPAH roHYapHbIH
H3 CTAHAADPTHBIX TPYD ¢ BHYTPEHHHM JIHAMETPOM 5 CM H
CThIKaMH, 3allHILEHIIBIMIE MXOM 110 BeeMmy nepumerpy. Bojo-
npHeMHas cuocoOHOCTE Takoil JApeHbl Oblia [PHHATA 33
100%. Beawunnnt xos(pdUUHEHTOB IMEPOX0OBATOCTH HCCIE-
nvembix Tpy6, a Takme rJaaakHx HenepdopHpOBaHHBIX
NOJAHITHIACHOBBIX TPYO MoJyueHbl CAeAyouine: I8 raajikuy
py6 n=0,0102; nna JapenakublX TpYO0 KOHCTPYKIHH
B. H. Kassunbia B cpexdem n=0,0121. Cnenyer 0TMeTHTE,
4T KoSPHUHEHT LEpPOXOBATOCTH onpefeasaan Aua 1pyd c
19—24 panamu nepgopaunu. [Ipn sTom OLIJIO YyCTAHOBACHO,
4TO YHCJO psAaoB nepdopanui Mago BAHAECT Ha BEJHUHHY
KoappunHenTa mepoxoBatocTH. Buaumo, npeobnanaer Biau-
siHHE MaKpoOLIepPOXOBATOCTH, CO3[alOUIHElCH B pesyJbTrare
H3BetTHOH BOJMHHCTOCTH HCcaeayeMmblX Tpy6. 3Ta BOJHH-
CTOCTh SIBASETCA CJEJCTBHEM MOJYKYCTAPHOro HaHeceHH:
uenesoil nepdopaunn oxiHapuoit Gpesoil, npu KOTOpoOM He-
BO3MOXKHO TOYHO COOJIIOCTH PacloJIOMEHHE COCeJHHX PALOB
orsepeTnit  Bpasfexxky. Ilpu nanagke npoMBILLIEHHOTO
pousBoacTea nogobGHble TpyOm Gyayr nepdopHpoBaTh
nakerom (pes, H BOJHHCTOCTb Oy/JeT JHKBHAHPOBaHA.

Tem He MeHee JlaKe HONBITHIBABUIKMeca TpyOul o6aafaioT
3HAUNTEIBHO MEHBIIER IICPOXOBATOCTBLIO, UEM TFOHUAPHBIE,
Hna nocnepunx P. P. Uyraes npusomur n=0,013—0,017.

B naapnefiiemM ocnoBHOe BHHMAaHHe OBLIO © yAeJeHO
onpeneNeHny  BOJXONPHEMHOH crnocobHocTH Tpyd HOBO#
KOHCTPYKUHH, B 3aBHCHMOCTH OT uHCAa pajgos nepdopaiun
(maromanu orpepctuit). ONBITH MO3BOAWIN VCTAHOBHTDL, UTO,
HECMOTPST HAa OTHOCHTENBLHO 6O0JbIIYI0 OOLLYIO IJ101La/lL OT-
B@DCTHH, BOLONPHEeMHAas CNOCOOGHOCTD NOAHITHACHOBLIX TPYD
MeHbllle, ueM royapnsix (Tada; 13.) 3rto oOLACHAETCH MJ0-
XOf CMayHBAaeMOCTBIO [TOJIHITH/IEHA.
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B npoBelieHHbIX ONBITAX BOLONPHEMHYIO CHOCOOHOCTE MM0-
JAHITHICHOBBIX JIpeH VAa/10Ch VBEJIHYUTL (PHABbTPYIOIEH 00-
cuinkoit Tpy6. s atoit mean 6b1a HCmoab3oBaH CdarHoBblii
MOX. OOCHIIKY BHINOMHAAM B pa3HbIX BapuaHTax (tabda. 13).

Ha npaktHke B KauyectBe (QUJILTPYIOLLEH OOCHITKH JIpeH
MOMHO HCNOJIb30BaTh: TOpd, codoMy, KpYNHO3E€PHHCTHIl
1eCOK, TpaBuil, mwedens u T. 1. Brce 3aBHCHT OT KOHKpPETHBIX
IHAPOreoJIOTHUECKHX VCJIOBHIT 00beKTa H MMEIOWErocs Ha
MecTe (DHALTPYIOUlero MaTepuasia. B MelKo3epHHCTHIX ONJbi-
BAIOMHUX nmeckax nanbojee npuem/iaeMbl A48 oOCHIIKH  aApen
Topd 1 MOX.

TaGauwma 13

Boponpremuan cnocoGHOCTL npeHamupX Toyl KOHCTPYKUMH
B. H. KaseHuswa .

. Tpyba gouctpykuun B. H. Kassnawma
"= T i 5 5 FCopva TRY-
=@ v & . o v 1 e 21 praamu|c 24 paiasu) pHaR TRY
B gﬁ =8 oo €2 nepl:hupn- m:pl?impa- 62 CO CTHKAMH,
=R Eoe | B8 Eﬁ-: E:g-‘ UMH W TIPH-| (HH H npg-| SATTHEISRARN MH
o == = 2 e o MXOM 10 BCEMY
Has s " E|l=2 5| a=5| 53| cunxo CHOKD .
2oy o ) == | P =3 | MxoMm caep-| Mmxoum cpep-| HEPHMETDY
L= [ H B = P [ =5 o By (TR =™ .-,u,. I]FHI:HEE}"'
acex | 00150024 0,028 0,035 0,031 0,034 (0,038
% 63 | 74 | 92 82 89 100

Bo spems onwito TpyGu padoraan 4o 10 cyrox. [lpn nx
BCKPHITHH ObL1IO OOHapyKeHo caeayoulee, B Mukpononnxe-
HHAX TPpyH (HA «BOJHHCTHIX® Y4ACTKax) OTVIOMHJIOCH OYEeHb
HeDOJIbIIoe KOJHYECTBO 1eCKa: ¢10f1 HauJAKa HHTIE He mpe-
peilian 0,5 mu. ITH 0TJI0MKeHUs 00pa30BaJHCh B TIepBhie
30—60 munyr onbiTa, KOraa H3 IpeH MocTynaJja Boja C He-
3HAYMTEJBHOH IpHMechio Nlecka. B padeHefilleM BOAd, BHI-
TeKaBlladw H3 JApPeHbl, He codepxKaia necunHox. Cneunans-
HBIH TPaHYJOMETPHUYECKHil aHaJH3, TIPOBeJEeHHHII Ha OCHO-
BAHHH HCNOAbL30BanHA 3akoHa CTOKCA, MO3BOMNI ONPeLIHTh,
YTO B TPyOe NMpPeHMYIIeCTBEHHO OTJIOKHINCE YaCTHILE Kpy-
Hocrisio ot 0,2 no 0,05 aam.

Bosunx sonpoc, nouemy BHauaae B TpvOy mnonajga’ ne-
COK, @ 3aTeM 3TOT npoiece npexparuacs. Orser Ha Hero
1410 MHKpouccaesopanne nepgopauun Tpyd M aHaAH3
rpaHy/JOMETPHYECKOrD COCTABA TPYHTA,. H3BJeYCHHOro W3
3TOH nepgopaiiii.

Ol MHKPOCKOMNOM ObL10 SICHO BHAHO, MTO B LLeJI€BO/
nepdopannn 0aareglapa KOHYCHOCTH 3aKAHHHAHCL  OoJee
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KpymHble NeCUHHEH, 00-
pasysi B KaxIoMm oTBep-
CTHH CBOEODpPaA3IHIE
MHKPOQHABTPHI (puc.
32). Amaaus rpany.o-
METPHYECROTOD COCTaBA
Mecka, FaKAHNHBIHErocs
i nepgopain, nojiTeep-
A MBIGAL O HAJHUHH
MHKpOouasTpoB. Oxka-
3a4Ja0Ch, NTO B nepdopa-
i pacnoaarawtes 6o-
Jlee KpynHble MHHepa/sb-
HHIC  YACTHILBI, TIpEHMY-
lecTBeHHo. ot 0,0 nmo
0,00 mm. Takum obGpa-
30M, npouece, HpHBen-
HHA K OTJIOMKEHHIO
OUeHb He3HAYHTEJNbHOro
KOJTHYeCTBA nNecKa B
1peHaXKHBIX TpyDax KoH-
crpykudn - B, M. Kns-
BHHBUIA, MOMHO cebe ,
peAcTaBHTh Tak. BHa- Pm'ﬂ.l,"r:?- .‘r*nlll-'._pﬂqr::!.'lth. ofpasopas-
MaJ1e BMECTE C BOMOH B ' posein oong ) gon NpOOPAIHN Ape-
HaHOH T|'_'I_-.ﬁhl |CHATO noa :'I-[“r'.j'll'.'li.hl'fl
IpeHY NPOHHKAIOT MeJd-  powm).
KHe yacTHilbl necka. [le-
COK, eCTECTBCHHO, HEOAHOPOAEH. JTO NPHBOANT PAHLIIE H.IH
NO3JKe K TOMY, 4TO KakKaa-to 0OoJjee Kpynuas mnecyilnka 3a-
HAHHHBAeTCA B KoHyce nepgopauun. Tem caMbim  pazmep
[HI&JIH Cpa3y JKe pe3ko COKpauaercA. 3a KopoTKoe Bpemd
AHAJOTHUHBIE SBJAEHHS NMPOHCXOAAT BO BCEX BOAOMPHENMHLIX
OTBEPCTHAX, rapanTHpya TpyOy OT AabHeliiero 3anjicHus
B ONJLIBAIOUIHX MENKO3epHHCTHIX NecKax.

Touknit cloif HaMIKa B TOHWMKEHHAX  TPYOLI JErKo  RBii-
MBLIBACTCH Jla)Ke NPH  HEIHAUHTEJABHOM TPaH3IHTHOM pac-
xoje.

EMHCTBEHHBIM OTKPBLITHIM BOMPOCOM OCTAETCH BEposiT-
HOCTb XHMHYECKOTrO 3aHJCeHHA APeHaXMHBIX TPYD KOHCTPYK-
wnn B, M. Kassusbioa. Tlog MEKPOCKONOM Ha NMOBEpPXHOCTH
rpyObl ObLIH BHAHLL OTAOKEHHA cOoelMHenHil xKenesa (Boja,
HCIoMb30BaBWanAca B Jadopatopuy, Obl1a HACHILEHA TAKH-
MH coexHHeHHsMH), OTBer Ha npHBeIeHHHI Bonpoc CMOTYT
14Th JIHIIb JIATECNbHBIE HAaTVPHBIE HaOJI0LeHHS,
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Ilpu yknamgke apeH B

a ONMJALIBAOIIAX TPYHTAX

1 1§ ! oco0eHHO BeJIHKa Bepo-
| | | STHOCTE 3aM/JICHHA HX B
M7 [ MecTe NpHMbLIKAHHS OCY-
I 0| wwrenéi k kKoanekropam,
" | | t— %=1 Panpwe npuMbIKanua
1' | ===l peHaxunbie Macrepa Bhi-
= MOJIHAAH  BpyuHyio, B

H 1’ STOM cayuae Bce 3aBH-
: CeJi0 0T KBaJH(PHKaIHH
macrepa. Ceiiyac B cBi-
34 € KOJOoCCaJbHbIM
pasaMaxomM OCYHIHTEdb-
HBIX paboT HET BO3MOMK-
HOCTH HCMOJIB3OBATH B
APEHaXHOM CTPOHTEb-
cTBe JIHIIb BLICOKOKBA-
JH(PHOHPOBANHBIX  Che-
ILHAJHCTOB, O3TOMY BbI-
MOJHEHHE TPHMBIKAHHA
JpeH — 0JHO H3 Hanbo-
Jee Y3KHX MecT B Nmpak-
THKE VKJajKH JpeHaxa.
BuinyckaeMmbie B Hacro-
fgllee BpeMsi B OrpaHH-
Pue. 33. IlnacrmaccoBnfl  Cckaaguofi YeHHOM KOJIHYECTBE TIOH-

il

TpoAHHKE KoHCTpyKuHH B. I'. Coxonos- yapHbie (pacoHHbie ua-
ckoro H [, SI. Cerana nas coeHHCHHA CTH _[[f}pGI‘H, TaK KaK M3-

APERZFANR TPYL: TOTOBJAIOTCH  BPYUYHYHO.

@—nnai; O—8ug cOOKY, @ — JeTanb

YENSAKH TAACTMACCOBOTO CcOoeAHHenHs: J— KFQME TOTQ, fblijE Td~
NopLl; 2 — Nepenyck; & — ft ; 4 — o6- =
eaxn: b nperannar pvte 2% gHX ‘cOBAMBEHHA BechMa

HeyjaobOHa A HX CKJja-
AHPOBAHHA H NEPEBO3KH U NPOLEHT OoTXoga Ha 6ol oueHb
BeJHK. CTpeMsach co3faTh NPOCTYIO H HAAEKHYIO KOHCTPYK-
IIHIO JIPEHAXKHOro coeJHHMeHHdA, IPHMeHeHHe KOTOporo oco-
GeHHO BaxHO B onawpamouux rpyarax, B. I'. CokoiioBckum
HrI. f. Ceranem B 1965 r. 6611 CKOHCTPYHPOBaH CKJaJHON
NAacTMAacCOBBIA TPOHHHK.

[TpuHUMNHANBHBIN YepTeK TAKOro TPOAHHKA IpeacTas-
JileH Ha pucyHke 33. B oraHuMe OoT HMeBUIMXCH N0 CHX MOp
KOHCTPYKUHH TAKOro COCAMHHTEILHOrO 3JeMeHTa OH cKJal-
HOH, MpHYEM B KayecTBe lIapHHpa MHCHOJAB3YeTcA TUOKHH
MarepHaJ TpoiHHHKa. Takoe peuleHHe TO3BOJNAET YK/IaJbl-
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BaTH TPOHHHKH B KoMmMnakTHele nakers. llaacrmaccopbiM
coelHEHHAM He yppo:aeT OOH mpH mnepeBo3kax M Iepe-
rpy3kax. OHH upe3BuiuafiHO JIErkKH H CPaBHHTEJABHO JeLIEBH.
Tak, no pacueram NpHMEeHeHHe NpejjaracMbiX TPONHHKOB
BMECTO KePAMHYECKHX TIPH HLIHEIIHHX TeMnax OCVIIHTedb-
npix pabor anme 8 oanod Jlareriickoit CCP nacr ronosywo
skonoMHio Goaee 36 Teic. py6. (CTOHMMOCThH OQHOrO TPOHHUKA
B 3aBHCHMOCTH OT (IHameTpa COeAHHAMLIX TPYD KosebJercs
ot 0,19 mo 0,38 py6., nocneansas MHPpa OTHOCHTCSA K COEJLH-
nennio Tpy6 muamerpom 12,5 cm c Tpybamu AHamMeTpom
15 cm). HarotaBauBaTh HX MOMKHO KaK METOJAOM TropAveH
IITAMNOBKH H3 TOHKOTO JIHCTA, TAK M MPECCOBAHHEM H3 rpa-
nya. [Nepenycku obeclieyHBalOT HaleKHOe COeIHHEnHe oOcy-
IIHTEeNBLHON JApeHbl H KOJJVIEKTOPA Ja)e TOorj1a, KOorjlia HapymK-
Hulil gHamerp TPyOOK MMeeT 3HauyHTe/bHLIe OTKJIOHEHHH Or
HOPMAaJbHOTO B TY HJH WHYIO cTOpOHY. KHOnKku-ynopsl rapan-
THPYIOT COeAHHAEMBIE JipeHa’KHble JHHHH OT TepeKpPhITHA
CMelleHHBIMH TpyGamu.

MoHnTaxHas oOBsizKa MoXeT OBITh BRITIOJIHEHA H3 JH000-
ro mHypa Mau nposoJoxkd. Ee Haznauenue — yaepxHBaTh
TPOHHHK B NMPAaBHJABHOM MOJOXKEHHH JHIIL [0 3acChInKH
Tpanmied. EcTecTBenHo, uTo Takoe coeiHHeHHE MOXKHO C
OJHHAKOBLIM yCMeXOM NPHMEHATh JJA COCIHHEHHA He TOJb-
KO TOHYApPHBIX, HO H MJACTMACCOBHIX HJH IPYrHX [peHar-
HEIX TPYO B JIOOHX IPpyHTAaX,

B nacrosuee spema B Jlareuiickoit CCP uarorasausaetes
npecc-popma 751 BHITYCKA NEepBoil ONBITHOM MapTHH TOJH-
ITHJACHOBHIX TPOHHHKOB NPHBEJEHHON KOHCTPYKUHMH. ITH
I'POMHAKH TO3BOJAT HAJAEMHHO COSAHHATH APeHAXKHEIC JIHHHH

B ONJABLIBAIOWIHX TPYHTaX.

Oneir Scrouckon CCP

PesyabTaThl HEKOTOPHIX ONBITOB MO NPHMEHEHHIO TNOJM-
ITHACHOBBIX TPYO AAS JPEHHPOBAHHA MHHEPAAbLHBIX TpPYH-
ToB. Bonpoc 0 yacTHYHOH 3aMeHe TIPH CTPOMTENLCTBE JIpe-
HiKa FOHYAPHBIX TPYO NOJHITHJIEHOBLIMH BO3HHK B DCTOH-
ckoit CCP B 1964 r. B ¢BA3H €O 3HAUHTENBHLIM YBeIHUCHHEM
o0beMa OCYIIHTeNLHBIX PaGoT B TMpercToAUeM NATHICTHH H
HEJAOCTATKOM JUISI 3TOr0 MOUIHOCTEH KepaMHyeckHux 3aBOJIOB,
BLIMYCKAIOWHX TOHYapHbe TPYOKH.

JCTONCKOMY HAy4YHO-HCC/ICNOBATEIbCKOMY — HHCTHTYTY
JeMJIeleNTHA H MeJHOpaluHH ObLlTO MOPYYeHO MPOBEPHThL BO3-
MOKHOCTD HCTIONB3OBAHHS B KauecTBe JAPeHaXXHBIX NoJHSTI-
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JIEHOBBIC BOJONPOBOAHBIC TPYOL C BHYTPEHHHM AHAMETPOM
50 mm u aaunoi 6 m.

Hasn nposesenus onuiToB 0610 BHIAGIEHO OKOJA0 450 M
Tpy0, HATOTOBMEHHBLIX BHALHIOCCKHM 3aBOJOM TJacTMace.
H3-3a neboaninioro .koanyecTsa Tpyd Bce BOTPOCHI, CBA3AH-
HBLIE CO CTPOHTEJNLCTBOM  JpeHa)ka H3 HHX, paccMOTperb
HEb3A,

TpyOnl umean Toamuny credoxk 4 1 4.5 mm. Taxkas Toa-
llitHa CTEHOK /I JIPeHaKHBIX TPYO HeonpaslaHHO BE/AHKA,
TAK KaK MeXaHmuecKas 11pouYHOCTb TPyD Takoro amaMerpa
BMOJAHe oDecneudBaeTcsa yie npu ToJLLHHE CTeHKH B 1,5 mm.

[Tpn nenondb3oBauuy NOAHITHIEHOBHX TPYO a8 yCPpoii-
CTBA J1PeHAaXa BO3HHKAET BONPOC O PACHOJOKEHHH H hopme
OTBEpPCTHII, HEOOXOANMBIX L5l TOCTYIWIEHHS BOJAbBI B JPeHbI,
II3BecTio, 4T0 CTCHKH MOJAH3ITHICHOBHIX TPyD CO LIEJAMH,
NpopesaHHLIMH NPOA0AbHO ocH TPYOH, Ae(OpPMHPYIOTCHE M
IWHPHHA TIPOpE3H NOCcTerneHHo yMeHbluaetcA. B peayasrarte
JTOr0 CO BpemeHeMm Oy/1eT YMeHbIIAThCA ApCHHPYOULAs CIo-
coBHOCTL TPYOHI.

Bosnee ycroiiunssl CaKAaTHIO NPOpe3H, cleJaHHbie B none-
peuHOM HajIpaBJeHHH, a TaksKe Kpyrasle oTpepcTHs. Takan
nepopaung Gogaee HageKHa, H eil B OyayieM 101KHo OBITh
OTJaHO npeanoyTenye, Tak Kak oda 0oJiee COOTBETCTBYET
ocobDeHHocTaM Mateprasa. HymHo, ojHako, OTMeTHTb, 4TO
Hapeska uleJiell B NMONEPeYHOM HampapjeHHH TEeXHOJOorHyec-
K Oodee ca0KHa H TpedyeT crnelHaJbHLIX NPpHCNocodaeHu l,
Bepositho mosroMy Takoil cnoco6 B Hacrosliee Bpems 'y
HAC He IpHMeHsieTcd. B 1IpOBCACHHBIX MOJEBLIX ONBITAX TAK-
Ae OblIH TMPHHATH TPYOH ¢ npojoasHol nepdhopained.

Jagapasch BEAHUYHHOH OCTATOYHON IUMPHHBLI Tpopesn
nocae jedopmaunn creHok Tpyvoel B npeaesax 0,4—00 s,
ONBITHRIM TYTEM OlUpeleTHIn HeoOXOJAHMYIO NepBoHavYab-
HYHO HHpHHy — 2 am. Bojgonpuemnble weau yapesanan (pe-
301 B 4 psaa no nepumerpy. Ilpun namne kaxaoin mean »
cpeaHem 7 cM CyMMapHas naollajdb CeveHHH CocTaBaAla
nocae aeopMalid cTeHok 7,5 ¢M? Ha NOroHHbIH MeTp Tpy-
Gbl, TO ecTh ObLIa NPHOJHIHTEABHO paBla NMAOCHIAAH 3a30p0OB
Ha OAHH HOTOHHBHT METP TOHYAPHLIX TPYO NpH cpeirHeil 1mu-
pune 3aszopa 'l ma. Hepes roa npH packonke apenaza
GBLIO YCTAHOBJEHO, YTO IEJAH NOJHOCTBIO COMKHYJAHCH H
TOJIbKO B MX KOHILAX ocTanuch HeOo/IbIIHE NPOJOJATOBATHIE
OTBEpCTHA. ITO 0OCTOATE/NLCTBO NMOATBEpPIKAaeT HeoOXOAH-
MOCTH Nepexofia Ha nenepevyHvio nepdopanuio NoJAHITHIe-
HOBLIX Tpy6.
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M3 noaroToBACHHBIX TAKHM 00pas3oM TPpyD OLLIO 3a10Me-
fio Tpu apeHsl B Jerkux cyraunkax (K=0,0032 calcex).

TpyOsl VK/I41bBATH B TPAHIIEH, BHIPHITHIE SKCKABATOPOM.
Cpennuit ykaon xua tpanieir 6611 pasen 0,43%, a cpeanss
ray6una 1,1 a. Jlanna xaxnoit gpenst 140 .

st KOHTpOas OAHOBPEMeHHO OBIIH YIOMKEeHL TAKKe TP
APeHE M3 CTAHAApPTHEIX ronuapiulx rpyd. Obiman nhoila b
onuTHOrO yuactka 1,5 ea. Bee apenti OLUAH BHIBEJEHB He-
NOCPEACTBCHHO B OTKPLITHIT coOHparteb.

JIng HaAEKHOIO COEJHHEeHHS OTAEeJbHLIX IN0JAHITHIEHO-
BHIX TPYO OBIIH 3aroToBAeHbl MV(TbI H3 OTPE3KOB Tex e
Tpy6 aunoft 25 cu. Myl cHabKaaHCh NPOTONBHOI CKBO3-
noit npopesnio. Ecin B npopese My(Th BCTABHTb IJIOCKHIT
KOHEIl JIPeHaXHOro MOJIOTKA, TO OHA JIENKO HAaIeBaercd Ha
KOHell TpyOhl.

Jlas Toro uToOLI BHINOJHKTE KOHTPOJLHYIO HHBEJHPOBKY,
MOJHITHIEHOBYIO TpyOy nocie yKIaAKH HeoOXOIMMO MpH-
Kath Ko auy. C 9700 1eablo Ha TpyOy YKIaaLBajiH B HeoO-
XOIHMBIX MECTaXx KVCKH JCPHHHBI.

[Tpu nenonb3oBaHHH  JANA  ApeHaxa TOJHITHIEHOBHIX
Tpyd AedeKTh VKJAOHA AHa YCTPAHHTHL Jlerde, yeM B cayuae
roHYapHLIX TpYy0, TAaK KaK 3JaCTHUHOCTL JPeHaKHOH TPYOH
NO3BOJSAET NPHNOJAHHMATD HJAM CABHraTh €€ B CTOPOHY HAa
BpeMs TOANpPAaBKH JIOXKa.

Kak noansTWieHoBLle, TAK H TOHYapHbBe TPyOH A0 3a-
CHIMKH TpaHiueil o6KIaAbIBAIH Iy MYCHOIl 3eMJelt H3 BepXHe-
ro CJoSl.

TosusTuaenopsle TpyOb BHBOIMJIM B OTKPHITHIH coOU-
patedb Ge3 KaKHX-JHOO YCTBEBBIX coOpywKeHuil. BuBoanyio
Tpy0y He nepdopuponaad. Takwe ycTbd OKa3ajdnch BIIOJIHE
les1ecoodpasHbl MH,

Habaoaennsa 3a CTOKOM H YPOBHAMH TPYHTOBLIX B0 110-
Ka3aJH, 4To Mo [{HefiCTBHIO NMAaCTMACCOBHI jApeHaX B Ha-
YAJBHBIH TIePHOM HHCKOJBKO HE YCTYNAeT TOHUAPHOMY.

Packonku apeH vepe3 OAHH-ABAa roja ux paboThl Noka-
3a4H, YTO 0coOOro 3aujJeHHd He npon3aounto. Toaluna ciog
HAHOCOB He MPEBLINIAJA OHOIO MHJTHMET DA, TPHYEM cleayer
OTMETHTb, YTO HAHOCHl COCPEAOTOMHMBAJANCH Y NpopeseH
BCJA@ICTBHE TOPUALIMX KYCKOB CTPY/KKH H HEpOBHOCTEll OT
JedopManil CTEHOK TPYOHL

[IpenMyiiecTBOM MOJHSTHACHOBLIX TPYyO 1O CPaBHEHHIO
C TOHYAPHBLIMH MOMKHO CYHTATh BO3MOKHOCTH TPOH3BOJIBHO
VBEANYHBATL TVIOLAAb CEeYEHHS BOJONMPHEMHBIX OTBepCTHI
i TEM CAMBIM BOLONPHEMHYIO CrOCOOGHOCTL BCeil JpeHbl Hili
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OTAEJABHEIX €€ OTPE3KOB. ITO MOMKET OBITh NOJE3HHIM  TIPH
OCYILIEHHH YYaCTKOB ¢ MHTEHCHBHBIM HATIODHLIM NMHTAHHEM B
MecTaX BLIKIHHUBAHHA MON3SEMHBIX BOX, 4 TAKMKE [PH YCT-
POHCTBE WIJIOKEPOB-NIOTJOTHTENEH, TAe TOHYapHLie Tpyobl
HE BCerjla MoryT o0ecrnevHTh VAOBJACTBOPHTENBLIBIT KanTamx
BOALL 11pn cpasHennn CTOKA M3 TOIMAPHON JApenbl CO  ¢T0-
KOM M3 MOJAHITHJIEHOBBIX JipeH, HMEOWHX YBCJAHUYEHHVIO
JIOUIAAL BOJOMPHEMHKIX OTBEPCTHH, NOJAYUHIOCH CJAeAyio-
llee COOTHOLEHHEe CTOKOB:

l'owgapHad , . . . . . . 1,9 cafpnoz. x4 100 %
Moawaruacuosan . . . . 100 % Rl . S
- R e e S

Hpyroe paxnoe npenMynecTBO NOJHITHIAEHOBRIX TPYH —
Goablllas MPOYHOCTh HA yAap. DTO CBOICTBO HMeeT BaKk-
HOe 3HAaYeHHe IIPH CTPOHTE]LCTBE JpCHa)Ka B TpPyHTaX, CO-
Jaepxaliyx 00/blIOE KOJHUECTBO KPYNHBIX KaMHE.

[la ocHOBe mpoReIEHHBIX HCCJAEJOBAHHH MOXKHO CHEJIaTh
chAeAyIoliHe BRIBOJL:

|. [Tonuaruaenoesie TpyObl auaMerpoM 50 MM NPHIOLH
A5 yCTpoiicTBa JApela)a B MHUHEpPaJbHBIX, B UACTHOCTH B
KaMEHHCTBIX rpyHTax. ToJIIHHY CTEHKH TPyObl MOMKHO
YMEHBIHTE 1o 1,5 MM.

2. Tlonustniaenosple TpyOH 1eAeCOO0OPas3HO IIPHMEHATH
TaKxe B KOMOMHAUHMH C TONYAPHBIMH TIPH OCYILIEHHH OT-
Je/NbHBIX YYAaCTKOB C OCOOEHHO WHTEHCHBHLIM BOXHBIM ITH-
TaHneMm. B sTOM ciayuae HX HYKHO CHA0:KaThb JONOJHHTE/b-
HBIMH BOJONPHEMHBIMH OTBEPCTHSIMH,

3. BoaonpueMHble IleaH 1ejecoobGpasHo HapesaThk nep-
NeHIHKYNAPHO ocH TpyObl, TAK KaK B 3TOM c¢Jy4yae JUIH-
TeJbHOE BpeMs coxpaHsieTcsd pacyerTHasd NJoilaib CeYyeHMl
OTBepPCTHH.

4, Bompochl TeXHOJOrMHH YKJIAIKH NOJHITHAEHOBHIX TPyD
AHHON O0K0JIo 6 M B YCJIOBHSIX pPa3JHYHBEIX NOYBOTPYHTOR
HYAIAIOTCH B JONOJHHTENBHOH npopadoTke.

# L i

B IlpuGanThiickux pecnyGAHKAX NJIACTMACCOBOMY Ape-
HaxKy npuaaercs OoJbiioe 3nayenue. [laacrmaccosbiit ape-
HaX IIHDPOKO BHEAPHIOT B MPOH3BOJACTBO M BCAYT THIATE/b-
Hble JabopaTopHbie H NOJieBble HCC/Ie/0BAHHA ero padoThi.

Jpenaskubie TPyOBl 3aKAAABIBAIOT TPaHIICHHLIM H Oec-
TpanielinpyM crnocodaMH,
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B Jlurosexkoit CCP naacTMaccoBbiit  ApeHax 3agdoxen
Ha naoulagu okoao 1000 aa.

[Tpu TpanumciinoM cnocobe 3akaaiki ApeéHaKa MpHMe-
HAaeTcs oOblYHBIN TpaHuwednslil sxckapatop ITH-171. Jlaa
GectpaHweitnoro cnocoba JiIntTHHHI'mM ckoncrpyuposaa
ita 6ase kporosatensi KH-1200 onniTnuiit o6pasen Gecrpan-
IUEHHOTO APeHOYKJIAaq4yHKa,

B peayawsrare necaenopannit JIntHUMIeM (A, 1lnnei-
Kd) MoJiyuyeHb! BHIBOALI O TOM, uTo GecrpaHuiefinbiit naacr-
MacCOBBIA ApeHa ABJASETCHA NMEePCHeKTHBHLIM cnocoboM ocy-
UICHHSA MAJOMHHCTHIX TOP(ANHKOB, OH NO3BOJAET MOJAHOCTBIO
MEXaHH3HPOBATh 3aKJalKy JAPeH H CHH3HTb HX CTOHMOCTh.
s noBbinienns kavecTpa GecTpaHulefinbiX gpen HeoGXoaHu-
MO YJAYUYIIHTH KOHCTPYKUHIO OecTpanuleiinoro JApenoyk.ai-
YHKA ® NpHMEeHATh 00epTKY TpyO (PuUALTpYIOUIHMH MaTe-
pHaJamH.

PaspaGorannas JIuntHUHMI'uM texmomorust  tpanmeii-
HOH YKJaJKH NJacTMacCoBOTO TIOJHITHAEHOBOTO JpeHarxa
NO3BOJIAET YMEHBLIHTL NOTPeOHOCTL paGouel cHJbl Ha Npo-
K1agKy Tpyd mo Tpaccam apex Ha 60% u na ykaanky ape-
Ha¥a MHOrokKoBmoBeiM 3Kckasatopom ITH-171 na 209,.

[ToansTunenoswle ApeHa)cHble TPYOH ¢ mepdopauuei B
b psnos, anunoit mean B 25 mmu marom nephopaunn 50 ma
NpH yKJIa/lKe B TOP(PAHHKAX CO CTENEHBIO Pa3yoMKeHHs TOop-
ba uimie 30% pexkomenayercsas NOKpPLIBATE (HILTPYIOULHMH
MaTepHaJaMH,

JlarHUHUT'#M Bener Goawluyio paboTy no MccaenoBa-
HHIO MIJIACTMACCOBOroO JpeHaxa. r

[Tepsbiii ONLITHBIA MJAACTMACCOBLII APEHAX C NJjacTMac-
COBLIMH KOJVIGKTOPAMH NOCTPOEH B TSMKENBX MHHEPAJbHBIX
MoyBax JJfA OCYILIeHHA cajna. 3/ieck OLIIH  HCNOJAb30BAHE
MOJH3THIEHOBEIE TPYOR oTpeskamu no 6 .

Hokaszano, 4T0 NIACTMACCOBHKIN JApeHax paboraer He me-
Hee HHTEHCHBHO, YeM roHYapHHH. JameTHuX gedopmannil
MIaCTMACCOBRIX TPYO uepes JApBa rojla HX 3KCIIyaTalHK He
obnapyxeno. IlpH nokpuiTHH 30HB nepdopaunn maacTmac-
COBHIX TpyG MHHEpaJbHOI® BaTON 3auaenus He oGHAPYKeHO, |

Bropoii onbiTHBI TpaHWIeN b ApeHak 3aJ0kKeH B nec-
HaHbIX MJABIBYHHBIX rpyHTax. Ilpn sammte npenaxa pas-
JHYHBIMH MaTepHaJaMH 3auJeHHs JApeH He Habaionaaoch.

Tpernii onbITHBIA ApeHak 3ajoiked Ha TOPDAHLIX MOY-
BaX OecTpaHUICAHBIM C€NocOGOM H3  MOJHBHHILIXJOPHIHON
niaeHkd Toaunyoft 0,4 amat, nonyuennoi us IJIP, ¢ nomommsio
Beiimapckoro Gectpamineiinoro apenoykaaaunka B-750
(FIP), ckoucrpyHpoBantioro /s 3akaajku Tpys ¢ 3aMKom
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«moanug». Ilpn 3TOM OKa3an0Ch, YTO TOMIHHA TIIEHKH He-

AOCTATOYHA H KaYecTBO €€ HEYAOBJCTBOPUTE]bHO TPH HHS-
KHX TeMnepatypax, Tpy6oQopMHpoBaTelb IPEHOVKIAIUHKA
HE TO3BOJIAET (pOpMHPOBATh TPYOBI H3 MJEHOK TONUIE 4 MM.

Ha ocHoBanuu nposeaeHnblx HCCAEL0BAHHIT BLISCHEHO,
YTO BeJYMHA JPeHAaKHOro CTOKA MpPH NI1acTMAcCOBOM ADe-
Hae He MeHbllle, ueM TpH rondapuos. na apen-ocyuuire-
AeH PEKOMEeHAYeTCs NPHMEHATH TOJMHSTHAEHORBE X TPy
anamerposm 50 ma (IIkunkue, Kaanuuemc). BrickaspiBaer-
CA MHEeHHE O TOM, uTO B OyawlleM MNAaCTMAaCCOBHIl ApeHam
Oymer Bce Goabllle 3aMeHATb T[OHYAPHBIIL.

Has GopbObl ¢ 3anJaeHHeM JIpeHaka B NALIBYHAX H OMJbi-
Balomnx vpyHrtax JlatHUMTaM (Kassunem) npeanoxua
NPHMEHATL KOHYCHblEe BOJONpHeMHble oTBepcTHs. Jlas
COeJIHHEHHS APeH-OCYUIHTenell ¢ KOANEKTOPaAMH NPeIoKeHn
HOBaf KOHCTPYKIIHS — CKJAIHOI NMJaCTMAaCCOBLIT TPOIHHK.

B Ocronckoit CCP Beayrea Hec/iefoBannsi NouaTHIIE-
HOBBIX BOLONPOBOJAHBIX TPYO C BHYTPEHHHM JIHAMETpPOM
50 mm u panuON 6 M C LCJABIO TPHMEHEHHS HX AJIA JApeHaka.
[Tepen saxaaakoil B Tpy0ax yeTpanBain BOAONPHEMHBIC OT-
BepcTus B 4 paja, B BHAE MPOAOIbHLIX Lieseil auaunoit 7 ca
H INMPHHOM 2 MM, C cyMMapHOii nJomanpio 7,5 cu?/noe. m
TpyOBI, TIPHMEPHO DABHOI NAOLIATH BOJAONPHEMHBIX lLeJeil
D FOHYAPHLIX JIpenax npH MWHPHHEe BOJIONPHEMHBIX OTBePCTHI
B 1 mm. :

Onbit nokasasn, 4To yepes Tof SKCMAYATAHH JPeHaKHBIX
MOJHSTH/ICHOBBIX TPYO, 3aJ0KEeHHLIX B TPAHIIEAX, NPH ToJ-
IHHE WX CTeHOK 4—4,5 MM BOJOIPHEMHBIE 1IeJTH MOJHOCTBIO
COMKHYJIHCh H TOJIBKO B HX KOHUAX OCTaJHCh HeboAbllde
NpOAOJATOBATHE OTBEPCTHS.

[Tocaeanne naHHble 34CTABISIOT ¢ OCODHIM BHUMAHHCM
OTHECTHCh K (bOpMe M pasMepaM peKOMenayeMbix BOJLOIPH-
€MHBIX OTBEPCTHIl NOJAHSTHICHOBBIX JPEHAMHLIX TPYO,
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FJTABA 5. U3 OMNbITA 3APYBEMHbBIX CTPAH
MO CTPOMUTENLCTBY MJIACTMACCOBOIO

APEHAMA

Onwit Hupepaanpos. B Hugepiangax BBHAY nejpocTaTka
ronyapHelX TpyO H CHHMKEHHS LeH Ha NJacTMaccoBOe Chipbe
B 1959 r. HauaaH NpHMEHATH ApeHakHble TpyOLl N3 TBEP10ro
noJaHBHHHAXAOpHAa. B nacrosimee spemsi 0o/ee [OJOBHHLI
obLema ApeHaXKHbiX paboT BHMOJHAKT, HCMOJB3IYA STOT
varepuan, Hecmorpa nHa CpaBHHTEJBHO BLICOKYIO CTOHMOCTE
naacTMaccoBuix Tpvo (8 1,5 pasa Goublue, yeM roHuapHeie),
obuiwe 3aTpathl Ha | noe. M JpeHaxka BLpaBHHBAIOTCA 34
cueT 3KOHOMHM paboyell CHJbLI, TPAHCNOPTHHIX pacxoioB H
pocTa NPOH3BOJHTEJNBHOCTH JypeHaxHblx MmawmmH. Hemano-
RayKHBIM (DAaKTOPOM SABJASIETCA CY/KCHHE CTPOHTENLHOIl T0-
JOChl TIPH yKJajlKe JpeHaxd, 4To yMeHblIaeT MOTepH ypo-
Kas npH padoTe HA 3aAHATBHIX CEJbCKOX03AHCTBEHALIMH KYJb-
Typamu nonaax. Ecan roryapusie TpyObl paspo3AT H yKJAaaAbl-
BAIOT BAOVL TPaHIleM, TO ILIacrMmaccosble TpyObbl pasme-
IAOTCA HEMOCPeACTBeHHO Ha J[APeHa:KHOH MallHHe.

Cokpaltenne g0 MHHHMYMa TPaHCMNOPTHLIX OMnepamui
COXpaHsdeT CTPYKTYpPY MouBbl mMpH padoTax B JOMHIIHBYIO
noroay. llpumenenne maactmaccosulx TpyG obecneunBaer
Xopolliee KauecTBO YKJIAAKH H CTHIKOBAaHHHA, 4TO 0cODeHHO
BAXKHO, KOTJa NPHXO0JHTCS VKIaJbBaTh JApeHbl B mepe-
VBJAAKHEHHLIX YCAOBHAX. DTO, B CBOIO OMepe/lb, OTparkaercs
Ha JOJATOBedMHOCTH OCYIIHTEJIbHON CEeTH.

JKenayatalna MAacTMACCOBOro JApeHaka Ipoule, wuewm
roHYapHoro, ocoOeHHO NpH NpPOMBIBKE.

13 o6uiero o6bema apexHaxuux pabor 80% Brmoanser-
CA  NOJHBHUHAXJOpHAHBIMH TpyOaMH jnHaMmerpom 40 s,
139% — nuamerpom 50 s, H ToAbKO 4°/p-—auamerpom 70 mm.
[Tocneanne raapnukM o6pazoM HCNOAB3YIOTCA AJAA VCTPOHCT-
BA YCTHEB HJH (B PeAKHX CAYMaAX) KOJJIEKTOpPOB.

CrouMocTb JpeHazkuofi TpyObl 3aBHCHT B OCHOBHOM OT
Toaunael ee credok. B Hmaepnangax nposoaures wuOro
HCc/leToBaHuil Kak 8 A1abopaTopHbIX, TAK H B NOJEBLIX YCJI0-
BHAX [AJS ONpeJeSeHHs ONTHMAJABHON TOJMHHLI CTEHOK
nmaacTMaccoBoii TpyOR, OTBeualollell KaKk SKOHOMHYECKHM,
Tak W TexHHueckum Tpebosanuam. bBopwba naer 3a kaxayw
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gecaATyio jgoaio MuamuMerpa. Emle nefmaBHo OnNTHMalabHOH
Aag TpyOel anamerpom 40 My cuMTanach TOMUIHHA CTEHOK
0,8 MM, a a1q TpyOnl paamepom 50 mm — 09 mm.

[Tpu ob6enenosanun 450 apen 5% H3 Hux Obl10 He3HAYH-
TeabHO nedopmupopano. [Tostomy B Konume 1965 r. Obiio
NPHHATO pelleHHe VBeJHUYHTh TOJNUIHHY CTEeHOK 3THX JBYX
xoa08bIX AHaMerpoB Ha 0,1 s, To ecTh Teneps 3TH TPYOH
BLINYCKAIOT ¢ TOJLIHHOA cTeHOK cooTBercTBeHHo 09 u
1,0 ma. Tonanauackue cnennanncTel YOeRAEHb, YTO HOBBIA
CTAHJAPT NOJHOCTBIO HCKJIOYHT JAedopMalHio MJjacTtMacco-
BHIX JIpeH.

[TpoynocTs TpyOLl 3aBHCHT He TOABKO OT KauecTBa Mare-
pHala H TOVIIHHBI CTEHKH, HO H OT KOJIHYECTBa OTBEPCTHH.
~ HaroropaenneM m1aCTMACCOBLIX JIPeHAXHLIX TpyO 3a-
HHMAIOTCA naTh GHPM, HO OCHOBHBLIM JOCTABILHKOM CJYHKHT
pupma «Bapun». OHa BLIMYCKAaeT NOAHBHHHIXJAOPHIHEIE TPY-
OBl JJIHHOH O M, HMEIOIIHe Ha OAHOM KOHIle pacllHpeHHe —
pactpy0. Ilepdopauns 5THX TpyO COCTOHT H3 YeThipex PALOB
NPOMOABHEIX mievieil Aaunoi 25 sam w wmpuuoi 0,6 um. Onbita-
MH YyCTaHOBJEHO, 4TO Kpas OoJee JJAHHHBIX [eheill <CoOelH-
nuatorca. lnpuna wenn noaxna O6wmTh Takoil, utoOLl BoAA
MOTJIa MOCTYIHTEL B JIpeHY ¢ HauMCHBbIUeH noTepeil nanopa,
a YaCTHUB TpPyHTA He llonmajajd 8 Hee.

Koanuecrso medneit koaedaerca ot 30 xo 60 na 1 noz. a.
B nociennee BpeMs HAHJYUIIHMH TpPH3HAHB TpyOwl C nep-
dopauneit u3 40 weneit va 1 noe. m. TpyGa nepdopupyercs
HENMOCPEACTBEHHO NPH BHIXOME H3 IKCTPY/Aepa ¢ NOMOIBIO
YeThIPEX POTAUHOHHBIX HOMKeM, MPHONHKAMHKXCH MonapHo
C TIPOTHBOMOJIOKHBIX CcTOpoH K TpyGe. Taxkum obpasom, B
JoboMm cedyeHHH Her OoJblue JIBYX Tpope3en. '

B nccaefoBaiusx, CBA3aHHBIX C TIOHOKOM HOBLIX JpEHANXK-
HbIX MaTepHasoB, roJJaHACKHe CTelHaMHCThl NPHIIH K He-
KOTOPHIM HOBBLIM BLIBOJZAM, KOTOpbleé HMET OIHHAKOBO
BaX<HOE 3HAYEHHE KaK AJd MJacTMAccoBOro, Taxk M A4 Tox-
yapHOTO JIpEHama.

HeHcTBHe apeHaxa He OFpaHHYHBAETCA TOJAbKO OJHOH
Apedaxuofl Tpyboil. Idddexkr ocywends obdecneuupdercs
BCEHl cpemoH, TAe TPOHCXOAHT YCKOPEeHHOE JBHKEHHEe BOJb K
aApeHe. 3Ta cpe/la COCTOHT H3 caMoil ApeHsl, PHIBTPYIOLLErO
matepHasa u oOpaTHoil 3acuinky. ITo MHEHHIO roJJaHICKHX
CHelHAJAHCTOB, PajHyC 3TOH 3KBHMOTCHIHAJILHOH Cpelsl, KO-
TOPVIO HA3HBAOT «palioHOM NOACTYNA MOTOKa», paBeH NpH-
MepHo 15 ¢m or ocu gpeHsl. Paccrosnne Mexay JApeHamu
MOMHO VBEAWYHTH, €cAy nojodpaTte AJMA KaM/A0ro BHJA
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IPYHTA COOTBETCTBYIOULYI0O KOMOHHAUHIO JAPeHaKHBIX Tpyo0,
(HABTpYIOLIEro MaTepHana m obpatsoil saceimiku. Ouenb
BayKHBIM (hakTOpPOM B 3TOM KOMIWIEKCe ABJIAETCA B3aHMO-
qeficTeHe jpeHH M GHABTpYlONlero MatepHada. PaHeule B
Huzepranaax CUHTANH, YTO MOKPHIBAIOWHI CTEIKH TPY6 Ma-
TepHall BBHIMOJHAET WCKAYATEJNBHO (QYHKUHH (QHALTPA, He
MO3BOJIAIONIEr0 MeJKHM YacTHIAM TpyHTa NPOHHKHYTL B
apeny. OnbTH ¢ MOJHBHAHAXJODHAHBIMI MPYOaMH H CTEKI0-
BOJOKHOM DACIUTHPHJAH TOHATHE O B3aUMOJEHCTBHM STHX
marepuasaon. Builo ycTanoB/eHO, MTO BOJO3axBaTbiBalomMasd
¢rocoOHOCTD JIPeHsl MpH OfHHAKOBOH nepdopaumn H JHa-
MeTpe 3HAUNTEJBHO YBEJIHYMJAChH [ocje ee OOepTHBAHUA
CTEKJIOBOJAOKHOM.

[Tpumenense HeCKOABKHX CJ0€B 3TOr0 MaTepHa’aa 1anao
elle JydiiHe pesyabTaThl.

Ias wayuenus storo sbhdexra OniaH NpoBeleHb NMHE30-
MeTpHYecKHe HaOJIoenHsa B NoJe, a TaK¥Ke HCC/IeJ0BaHNS B
nabopatopieiX YCJIOBHAX.

PesyapraTsl HecleqoBaHWil MOKasbIBAOT, UTO MOKPHI-
BAWOIIKIT JpeHy MartepHas CHIKaeT COIPOTHBJAEHHE BXO/Y
BOJLI B IpPEHy.

Omnsoaumas Bojla nonajaer B JIpeHy yepe3 OTBEpCTHIA,
IO A/b KOTOPHIX 3aHHMAaeT He3HAUHTEJNbHYI0 4YacTh BCeH
NOBEPXHOCTH ApeHakHoH TpyOul. JIMHHH TOTOKA CXOAATCA
K 9THM OTBEPCTHAM, UTO BHI3LIBACT COMNPOTHBJCHHE BXOAY
BOJBLI B APCHY. - .

O6epHyToe BOKPYr TPYObl CTEKJOBOJOKHO PHHUMAET HA
cefs1 pagHaibible JHHAH NMOTOKa, aGcopOHpYeT HX H NpOBO-
IIHT BOAY O CBOHM HOpaM K OTBepCTHAM B Apexe. OHo Kak
OyTO yBEJHUYHBACT NJIOLAJb OTBEPCTHIl B ApPeHarKHOil TPY-
Ge. Hem Toamie u mopHcTell MaTepHas, TeM OOJbIIE €ro npo-
sogumocTtb. [Mostomy B Huneprannax npoaonzkaiwrcs moHc-
ki Gonee sddexmnHoro (uabTpylomero matepuana. [lpu
9TOM He 3a0biBaeTcsd M BTOpoe TpebOoBaHHE K 3TOMY Mare-
pHany Kak QUIbTPY.

Jlo mocnepHero BpeMeHH B KauyecTBe (HABTPYIOULIEro Mma-
repHaga HCNoJb30Bajdd TopdaHyio Kpowky. OHa cayxur
HEe TOJIBKO Kak (puabTp H KOHAYKTOD, HO Take BBHAY
CBOE TOPHCTOCTH CHHIKAET PpajiHalbHOe CONMPOTHB/ICHHE B
pafioHe NOJACTYNa MNOTOKA, TO €cTh B caMoll JpeHaxHON
TpaHIliee,

Topd ma crpofinyolia Ky OOBIYHO NPHBO3AT B KHIOBAHHOM
pujae nau B Mewkax. Ero TpancnoprupoBka no tpacce H sa-
cHIKa B TpaHWelo — OYeHb TpyiloeéMKasa paboTa.

7. B. H. AurtoHos o7



Tophsanas sacpiika pMeer elle U JApyrHe HeLoCTATKH.
JTOT Marepnaa He FOMOTEHHbIH H MOKET COIepHKaTb YacTi-
LI, OJOKHpYIOLHe OTBEpPCTHA B JpeHax.

Topdanag 3aceinka NpHKphiBaeT Tpydy TOJBKO CBepXy
1 ¢ GokoB, a ciu3y nepdopaund HAH CTHIK OCTACTCH HENpH-
KpbiThiM. Kpome Toro, 3anacel topa B Hugepaanmax po-
BOJIBHO OI'paHHYEHHbLI. 3achllKy ApeH MEJIKHM rpaBHeM HJIH
KPYOHBIM TECKOM FOIIAHAUL HPHMEHAIT TOALKO B UCKJIO-
YHTEJAbHBLIX yc/aoBHAX. [lepBbie onBITE €O CTEKJAOBATOH He
AaJH XOpOIIHX pPe3ybTATOB.

[Tostomy B HacTosllee Bpems B Kayectse (PHABTPYIONULE-
ro MarepHaja WHPOKO IIPHMEHAIOT CTeKJ0BOJoKHO. MM exnte-
roaHe obepToiBaloT 0koa0 6,0 THIC. KM ApeHaHLIX TPYO, B
TOM upciae 2.5 THIC. KM TOHYApHBIX.

[TiacrmaccoBbie TpyObl 00epTHIBAIOT KaK HA 3aBoje, TaK
H HeNOCPeJACTBeHHO NMpH HX YyKIaake. B nepBom cayuae
yMeHbIlaeTCHd PaCX0] CTEK/JIOBOJOKHA, TaK KakK OHO HaMa-
ThIBaeTCA Ha TPYOy CHHpPaNBHO € MHHHMaJbHOI HaxJect-
KOH, OHaKo NpH TPpAHCHOPTHPOBKe 0OMOTKA NOBpeKgaercd,
H3-3a 4Yero TpedyeTcs chneuuaJbHag ynakoBka Tpyd 8 MOJH-
aTHJIEeHOBOI mueHKe. [loaToMy BTOpoil Meroy okasajics G6o-
Jee JelleBbiM H TIPeanOuYTHTEBHBIM.

XoTsi B HacTosllee pBpeMms Gojee /3 BceX ApeHaKHBIX
Tpyd 00epTHIBAIOT CTEKJOBOJOKHOM H BO MHOTHX BHIAX
PYHTOB 3TO JaeT XOpOllHe pPe3yabTaThl, roJJaHACKHe cle-
LLHAJIHCTE CYHTAIOT, UTO STOT MATEPHAJ ellle HeJ0CTATOUHO
HIYUeH.

CTeKJIOBOJIOKHO HE YHHBEpCAJbHBLIH MaTepHan s lo-
KPBITHA JApeH. B HeKoTopeix cayuyasx nopbl CTEKAOBONOKHA
3a0HBAOTCA MEJTKHMH YACTHUAMH PPYHTA (MeJKO3epPHHCTHI
NeCcOoK, CHABIO PasoKHBIWIHICA Topd, HA). B atux rpyurax
CTeKJIOBOJIOKHO NPHMEHATL HE PEKOMEHAYeTCH, TAK JKe Kak
NpH OCYLIEHHH Y4YacTKOB, Ile TPYHTOBbIE BOJAB (COJepKarT
HeJe3HCThie CoeHHeHHs, 31ech, KaK W B cJaabonpoHniiae-
MBIX TPYHTaX, Jyulle MpHMeHATh TOHYapHBIH JIpeHamX C
GUALTPYIOMM clloeM H3 TOPKSHON KPOUIKH.

B IIHHMCTRIX H CYTVIHHHCTBIX MPYHTaX, TAe BO3IMOMKHO
obecneduTh 00paTHYIO 3aChUTKY CTPYKTYPHBIM BEPXHHUM CJ10-
€M TOUBBI, IPeHAK KIaIAVT BooOlle De3 QuiabTpyIOUiero Ma-
Tepuaana.

B Huxepaangax npoBogsTcs ofblTH MO YKJAajKe Jpen
A3 HenpepriBHON TPYGEl. Takylo TpyGy MoayyaioT Henocpes-
CTBEHHO HA JAPEHAXKHON MalllHHe H3 NOJHBHHUIXJIODPHIHOMH
JEHTBI, NPONYyCKan -ee uepes TpyGopopMupyiolee yerpoil-
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cTBO. Jlenuta cBOpaunBaeTcsl BHAXJECTKY, H ee Kpas nep-
(opupyiorcss B 2 paga, obpasys magexkuwit wos. [lo
NMPOYHOCTH O©OHAa He YycTynaer TpyOGam, H3roTOBJIEHHHIM
Ha 3aBoje.

[TpenmyulecTBa HenpepLIBHOTO JEHTOYHOIO APEHaXKa COC-
TOAT B YMEHBIUCHHH TPANCHNOPTHHIX PACXOI0B, a4 TaKKe B
0cBOGOKIAEHHH ofHore paboycro, 3aHsroro oOBUHO HA
CTHIKOBaAHHH TpPyO.

becrpanweinsie apenoykaanuukn FJAP. B TJIP 1as Gec-
TPAHIUEHHON 3aKAadKH TIaCTMAacCOBOro JAPeHaXka H3roTon-
JeHpl ABA THNIA MallHH — B ['peidosainie n Beiimape.

['peivpcpanpackuii apeHoykaamunk (puc. 34) sakaansl-
BaeT JAPeHbl H3 YNPYIHX 1IJ1IaCTMAacCOBBIX JEHT TOJUIHHOIN
0,3 mm, 3 KOTOPHIX HOPMHUPYIOTCH JApeHAKHBIE TPYOB 1HA-
MeTpoM 25 mm ¢ nepdopUpPOBAHHON HAXJECTKON, IIyOHHA
aaloxmenus apex jgo 0.8 .

Befimapckuit yipenoykaanunk B-750 narorosaen B 1962 r.
(puc. 35). Ilo cBenennaM, NOJYYEHHEIM OT HEMEILKHX CTIelHa-
JIHCTOB, 3T MallHHA TO3BOJACT 3aKJalblBaTh [APeHsl Ha
rayouny ‘1,3 m co ckopoeteio 10 1 wmivac. Konerpyxmms
Apenoykiaaaynka B-750 nmosponser 3akaaibiBaTh (IPeHbl ¢
3aJAHHBIM YKVIOHOM, KOTODBIH PeryJHpPYeTcs No BHAHPKaM,
spyunyio. Begercss padora no coaganuio mnpucnoco0/eHns
Ul aBTOMAaTHYECKOTO DeryJHpoBaHHs yKAoHa JgpeH. Ma-
UIHHa MPHIENHAaA, HMEET XOA0BYIO paMy, OTHOCHTEJNLHO KO-
TOPOH € TOMOLUBIO THAPABAHKH MOMKET MepeMellathcs Bep-
THKAJIbHO TIOJIBHIKHAA paMa ¢ HoxKom, C3aau HOMXKa CMONTI-
POBaH Y3KMH KOXKYX, 0 KOTOPOMY ILIACTMACCOBAag JieHra
onyckaercs B rpyHT. Ha konlle koxmyxa Hmeercs dopmu-
pyiollee YCTPOHCTBO, C NOMOLILID KOTOPOTO - MJAACTMACCO-
_ Bag JieHTa CBOpPavyHBaeTcA B TPYOKY M Kpas JEHTH COeau-

HSIOTCA MeXay coboil Mo NMPHHIHNY 3aMKa «MoJHHs», Bec
vauunsl 1200.xe, MakcHvanpuag TyGuHa 3aKaa ki peHbl
(mo nacnopry) 1300 sm, pabouas ckopocTh 4 xaluac. Ma-
IIHHA paboTaer B arperare ¢ YCEHHYHLIM TPAKTOPOM MONIL-
noctbio 60 4. ¢. O6eayKuBalOT MalliHy jBa uenoseka. Kpo-
Me pabouero opraHa jiJist 3aKJa/iki MJ1acTMaceoBOTO JipeHa-
Ka, MalWlHHa cHaOXeHa CMeHHbIM pabounM opraHom s
3aKJafikd KPOTOBOrO JApeHaxa,

Onbit ARrann no GecrpanuiefiHOMY CTPOHTENLCTBY Ape-
naxa. OcymenHe OOJABIIMHCTBA — COABCKOXO3SNCTBEHHBIX
seMe/ib B AHIIHE ABASETCH 00A3aTENLHBIM YCJAOBHEM NOJY-
teHus ypoxas. Bonora na cepepo-poctoke, p Gaccefine p. ¥3,
TAARIBIIT MeXaHHYeCcKHil cOCTaR Moup Ha OCTANbLHON wYacTH

o
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Puic. 34. Ipeidesanpackuit apeHoykaaiuuk,

Puc. 35, Behmapekui apenoykaaauuk B-750. |



TePPUTOPHH, 00NAHE aTMOC(epHbLIX OCAAKOB H HEpaBHOMED-
Hoe HX pacnpelefneHHe B TedeHHe roja TpeOyloT INpHMEHe-
Hifl OCYIUHTENBHBIX MEJHOpallHH.

B macrosilee BpeMs B CTpaHe HacuuThiBaercs Ooxee 7
MJIH. 2@ OCYIIeHHBIX deMenn (35,97 sceil naomanH CelbCKO-
X03aiCTBeNHLIX VIOAHA), H3 HUX 3,5 MJIH, 2@ NaxoTHHE 3eM-
an (47,9% sceit nuouiany nauisu) U 3,0 MJH. 2@ ecTeCTReH-
HLle CEeHOKOCHI M MacTOHILA.

[To naHsBIM OTHeaa Jgpennpopanksa semeas Munucrepersa
Ce/ICKOTO Xo3dafictBa, peI60J0BCTBA W NPOAOBOJALCTBHA, B
AHIJIHH HET TOCYAapCTBeHHLIX TeXHHUYeCKHX YCIOBHH H HODM
Ha NPOEKTHPOBaHHe, CTPOUTENLCTBO M SKCINIyaTalHio OCYy-
muTeJbHBIX cuereM. [AyOHAY 3a/0MKeHHST JpeH H PaccTos-
iHe MCH(LY HUMH ONpejie/isioT Ha OCHOBAHHH OIbITA CrelHa-
aueroB. Jas TopdsHbIX NOYB MPHHHMAIOT TJIYOHHY 3a/0kKe-
nust gped 1,2—1,6 m, a paccrosinne Mexay JApeHaMH OKOJIO
90 ; M MHHepaJbHBIX rpyntos — raybuny 06—1,8 u
paccTosiHHE MeXAy JMpeHaMH or 3 1o 22 M.

Hapsay ¢ TOHUapHLIM ApeHakeM B AHT/IHHM Ha4ajH Npi-
MEHATh MJACTMACCOBLIN Jpena, KOTOpPHIlI 3ak/ladblBaloT
KaK TpaHuieiiHBIM, TAK K OecTpanuwedubiM crocoGom. Han
pa3pa0OTKON TEXHOJOTHH CTPOHTENBCTBA IWIACTMACCOBOIrO
npeHaxa paboTaer HECKOJbKO HayYHO-MCCJe/0BaTeNbCKHX
yypeKIeHHH. -

OnbiTHAS CTaHIWg OTAeNa ApeHupoBaHHg 3emelb Munu-
crepcTBa paspaGaTeiBaeT TexHHUeckHe TpeboBamus K nJact-
MACCOBBHIM JIPEHAXKHBIM TPyOaM, KOTOPHE yiKe HaXOoxAT MpH-
MeHeHHe B NPaKTHKE CTPOHTE/NbCTBA [JIaCTMACCOBOTO JipeHa-
xa®,

HaunoHa bHBIT HHCTHTYT CeJIbCKOXO3AUCTBEHHON TeXHH-
kM paspaGaTbiBaeT MALIHHB AJg NPOKJIAJKH MJ1acTMaccoBo-
ro Japenaxa, JlpeHOyKJIajuuK [Jjisi MHHEpaJbHBIX MOYB
(puc. 36) COCTOMT H3 HAaBeCHOTO KpOTOBOro nmJjyra H
noJaoro KosKyxa ¢ GyHkepoM. KpoToBbiil miayr mpi ABHIKEHHH
TpakTOpa NpojedbiBaeT B [0YBe HIEJb, 10 KOTOPOH ABHIKET-
e KOXyX ¢ OyHxkepoM., Bo ppems ABHXKEHHT HA AHO UIeJH
yKJIa/bIBACTCA HenpepbiBHas nJacTMaccoBas Tpyba, KoOTo-
pasd 3acHNAeTcsi CBepXy uepes KOXYX (QHALTPYIOUIHM Ma-
TeprajoM (rpaBHeM, IIJakoM). Bynkep; u3 KOToporo mocry-
naer (QUAbTPYIOIIHH MaTepHaJd B KOMKYX, TONOJHAIOT H3
NBHKYILeNCH PAAOM TeJeXKH ¢ OOKOBEIM TPaHCNOPTEPOM.

* PaspaGoTaHinf CTAHUMEN NPOSKT TaKHX TEeXHHYECKHX TpeboBa-
HHH HMeEeTCa B l‘ﬂHHH(‘TE'I'.lL‘TBE MEJHOPAIHH  H. BOAHOTO XOIAHCTRA
CCCP.
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Puc. 36. lpenoykaaauus nAacTMaccoBOro Apenaxa ¢ (huabTpyio-
[Mefl 3acunKofl ANA oCylenns TAMeALX Nous.

|

Puc. 37. JlpenoyEaaaunk naacTMaccororo JIpenama Ans Ocyie
HHA TopdAaHLX noun,
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Hpenoykaaaunk aaa Topanelx mous (puc. 37) COCTOHT
I3 HABECHOro KpOTOBOTO MJyra THia «KpHTUIH® 1 010J0TD
KPVIJIOTO KOXKYXa, MO KOTOPOMY ONYCKaercd I0J 3eMJIo
HenpepuiBHag mJaacrTMaccopas rodpuposansas tpyba jHa-
METPOM O ¢at ¢ TpeMsA paxamy nepdopauHOHHLIX LieNelH, H3-
rotosiaentas gupmoit «Jlumdiaeke» H3 TBEpAOro MOJHXIOP-
BHHNIA., YCThe JApeHaKHBIX TPyD CoeHHAeTcs ¢ OTKPBLITHIM
KOJJIEKTOPOM H 3aKpenfercs clelHaJbHOi acOecToueMeHT-
noft Tpy0oii ¢ ceTkoil, CMOHTHPOBaHHOH Ha BoIxojae. TpyOnl
ouenb Jerkn — 200 noe. m Tpy6 Becar 32 ke. CKopocTh yK-
JajKH TPYD 3THM JAPEHOVKIAJUHKOM B UHCTLIX TOPQSHHUKAKX,
no coolleHuto adurauickux cneunaJsicros, 4000 noz. m 3a
cMeHy, uau 500 noe. u B uac, uTo B D pa3a ObicTpee 0ObLIYHOI
VEJaAKH roHuapHuiX apen. Paccrosinue MexXLy apenamu (Ha
riayoqQkom toppanuke) 20 . Ilpn TakoMm paccToOAHHH MeKAY
1peHaMH NPOH3BOJIHTENBHOCTh JIPEHOVKIAIYHKA TIPH OJHO-
cMeHHoll padoTte cocrapaser 8 2a B CMEHY, NNPH ABYXCMEHHOII
paGore — po 20 2a B neHsb.

HMHCTHTYT CKOHCTPYVHPOBAJ TaKKe APCHOVKAATUHK 149
3aKJAalKH NJIaCcTMAcCCOBBIX JApeH H3 JeHT. TpyOwul (dopMmu-
PYIOTCH W3 JBVX JIEHT H COeJMHSIOTCA ABOMHLIM 3aMKOM TH-
114 «MOJIHHSAS.

MoJlepHH3HpOBAHHBIH  APEHOVKIAAYNK TOHYAPHOTO H
yiacTMaccoBoro Tpybuaroro JpeHaxa dupmw  «ToBapa»
HMeeT NPOH3BOAMTENBHOCTE OKOJo 100 noe. s B wyac.

Ilas mecaenoBanig NMJAACTMACCOBLIX  APEH B  MOJEBHIX
YCJOBHSX, 8 TaKKe A PeryJIHpoBaHHus TJayOHHBI 3aKJalKH
apen GecTpaHllleHHBIMH APEHOVKIAAUHKAMH B AHrHH npH-
MEHAIOT CHelHAaJbHble NPHOOPHIL.

«MexaHHueCcKAs MBILDLY — KOHTPOJBLHO-H3MEPHTETbHbI
NpHOOP WA H3MepeHHs AepopMaluii VIOKEeHHBIX [peHan-
liplX TpyG. I1pHOOp COCTOHT H3 CNEUHaNbHOrO CTEPMHA ¢
rOJIOBKOH, Ha KOTOpPOil yKpen/ienbl THOKHE 3/eKTpHUecKiHe
JAATYHKH, MO3BOJAIOUIHEe HIMepATe AedopMallii  CedyeHHs:
[yacTMaccosoil TpyOBl B Yeroipex HampaBiacHuax. [Tokasa-
HHS HA CYCTUHKE NpHOOpa XapakTepusyioT H3MCHEHHA ceye-
HHH HIH COXPAHHOCTE JIPEHAKHOIT TPpyOh MO OTACTEHBIM
vaactiam, [lpubop nporaixkusaercs no Tpyde ¢  MOMONLLIO
KecTkoro Kabers (Ha pucynke 36 okolo Kabuipl Tpakropa
BHAEH Takoii Kafens). -

«DJIEKTPOJICBRI» — KOHTPOJLHO-H3MEPHTEALHBIH pHGOp
a5 onpeteieHnsa (akTHUECKHX YKIOHOB 3a/10KeHHEIX NJ1acT-
MaCCOBBIX jipenr, O HMeeT LHAHHAP ¢ NOABHAKHOIN MKHAKOCTbIO
H ¢ BHYTPCHHHMH JIeKTpHYecKHMI raTtunkamu, [TpuGop no-

1035



spoJisier Ges pACKOMKH JApeH onpejeiars (pakTHYCCKHH HX
VKJIOH 1O OTAGAbHHM YacTaM. Tak e, Kak H «MeXxaHHue-
CKasd MbIIk®, OH MPOTAJKHBAETCA MO JpeHe C NMOMOUIbIO
HKecTKoTo Kabeds.

Pagnonpnbop AHCTAHIHOHHOTO YHPABJCHHA CAYVIKHT AJ4
YyIpaBieHus 1o pajauo pabouyHM OpraHoM IPeHOYKAaayuKa.
OH cocTONT H3 KOMaHAHOTO YCTPOHCTBA, pPacnoJOAEeHHOro
OKOJIO TEOJOJHTA, YCTAHOBJAEHHONO B CTALHOHAJBHOM I0JIO-
JKeHHW HA NPOAOJAMEHHH NMPOeKTHOH OCH JpeHbl, H NMPHEMHO-
ro ycTpoHCTBA, CMOHTHPOBaHHOrO Ha Tpakrope. Komananoe
VCTPOHCTBO MO3BOJSIET YNPaBIATh 3JEKTPOrHADaBAHYECKOI
CHCTEMOI TpPaKTOpa HAa pPACCTOAHHH: HHBEJHDOBIUHK /yaep-
KHBAET HAa BH3HPHOH OCH (PHKCHPOBAHHYIO TOYKY Ha ApeHO-
VKJa/MHKe BO BpeMs ero JABHKEeHHH, PeryJHpyd noibeM W
onyckanie pabouero oprasa.

Hpenomar-90. B AcTpHu CKOHCTPYHPOBaHA M H3TOTOB-
JeHa o6mecTBoOM <«ANbINEHTPAHCIOPT® B COAPYIKECTBe C
npopeccopom Hueprom (I[JIP) mamuna <«Ipenomar-90»
IJ11 CTPOHTEJNBCTBA IIVIACTMACCOBOrO apeHamxa (pHe. 38).

Ona npeacrannsger cofoil MOIePHH3HPOBAHHBIT TpeJe-
BOYHBLIH TATAY CO CMOHTHPOBAHHBEIM Ha HeM OecTpaHIIeliHbiM
JPEeHOVKJIaIUHKOM.

- Ha maccH MalMybl yCTAHOBJEH YETHIPEXIIHIHHIPOBHI
YeTLIPeXTAKTHHI ABHTATe L MomHOCTEIO 85 4. €. CKopocTh
Bpamenns KoJenuartoro saja 2200 oGoporoe B munyty, Ko-
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Pue. 38. Apcrpufickuit apenoyeaagank «JIpenoMar-90s.
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pobka mepegay — nsrdckopoctHas. CKOPOCTH ABHMKEHHA
10 mepegauam (xa/vac): nepsas — 0,407, sropas — 0,74,
tpetbs — 1,32, uerBepras — 2,25, nAtTafd — 3,55 H 341 HUH
xon— 0,407, Cuensenre — 0JHOJHCKOBOE, CyX0€, NOCTOAH-
Ho 3aMKHyTOe (upMbl «Duxrear u 3akc»). Topmos — Ko-
nogounsiit  (amamerp Topmoanoro GapaGana 230 Mm),
CHAGAKEH KaK HOMHBIM, T4K H . PYyUHBIM  [POROJIOM.
XogoBas vacTh: KOHCTPYKIWHSI — paMiasi, KoJecHblii XO4—
onopabie KaTku aHamerpom 500 mm. Bajbl ONOPHBIX KATKOB
saKpenJenbl Ha pame Ges amoprtusaTopa. llnpuna rycemnuy-
HO# 1enH co aseHpamu 500 ma. Bee mamunb 6500 ke,
VienbHoe Jasjienue Ha TBepioi moyse 0,25 wxefcu?, npH
yBu3anun Ha 10 ex— 0,17 kefem®. T'abGaputHble pasMepbi:
aanaa 4510 sm, mupuna 2000 sa. Hlupuaa konen 1500 acx,
nopoxubii npocser 320 A

PaGouuit oprad ApeHOYKJ/IAJ4YHKa — [aCCHBHBIL TpPYyOua-
TE mAyC muprHoi 160 Ma ¢ THApABIHYECKHM YilpaBJieHHeM.
JInamerp ykaaasisaembx TpyS 30—60 am. TpyOoxu dopmu-
pyiorcs ¢ nepdoprpoBaHHoil Haxaectkoii. PaGoune ckopocTy
mamuanel 0,41 — 0,74 kafuac, TpaHcnopTHas  CKOPOCThb
3,55 kmfuac. Bec npenoyknanunka 1200—1500 k. Oocayxu-
BalouHil mepcoxana —3 uejoseka. ['abapurHele paaMepnl TATa-
ya ¢ gpeHoykaajguukom: anxna 6010 ssm, mmpuna 2000 s
3anaHublll VKIOH JipeH Bbijlep:KHBaeTcs N0 BH3HDY.

JlpeHoyKaaguuK siBJAseTC CMeHHbiM pabounyM Opranom
H KpenuTca K Iiolaake taraya O0ATOBLIMH COeIHHEHHAMH.

PaGounii opran cBapHOH KOHCTPYKUHH H3 CTaJH TOJ-
HIHHOM 25 MaM TnpeaHasHavyeH JJIsA o0pa3oBaHHs IIEAH MIHPH-
Hoit 160 mm nma rayouny mo 1,3—1,0 4. K nepenueii uacti
OPraHa YeThipbMs O0JTAMH KPeluTCH HOX, H3TOTOBJIEHHBIH H3
kauectseHHol cranau. Tpybuarhift paGounfi opran — ILycro-
TeAbill, BHYTPH HETo NpPOXOAHT TmJacTMaccoBafd IWVIEHKa.
Buytpy sagueit HuMHeNl yacTH yCTaHOBJEH TPYOO(hOpPMHPO-
pateab, OrepepeTHe Vi €ro YCTAHOBKH 3aKpbiBaercs (rai-
1neM, sakpenasemum Goaramy. Pama paGouero opraHa mu3-
roTOBJIEHA M3 IUBE&LJICPOB, YTOJKOB H [MOJOCOBOH <TajgiH,
CKpPeMJeHHBX CBAPKOH; K paMe TAraya Kpemurca Oo/aTaMH,
Ha pame cMOHTHpOBAHBI T'HAPOUNJHHIPLI, KPOHIITEHHBEI Ha-
BeCKH WM omopa.

"Onopa — CBapHOH KOHCTPYKILHH, H3rOTOBJIEHA H3 IIBE.-
JepoB M nonepeynuix yroaxop, OHa npepHasHauyeHa L
yEJgaaku pabouero oprana B TpaHcnoprHoe nonoxenue. Ha-
BECKa Mapa/iesorpaMMHOr0 THOA COCTOHT M3 ABYX THAr W
COEIMHHTENBHOr0 KPOHUITEHHA,
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JIHCKOBBIT HOM, H3TOTOBJCHHLI H3 CnelHaJbHOH CTaJN,
npeanasHaved /s pa3pe3aHua BepXHEro cJ10f NOYBH, 410
651 o6jaerunts pabdory Tpyduatoro nayra, Karyuikn aasm
JAaCTMACCOBOI JIGHTH H3rOTOBJEHH H3 JHCTOBOH CTajiH.
Huxnue KaTymkH HYKHB NpH (HOPMHPOBAHHH  KOJJIEKTOP-
HbIX TPY0, KOTOPHIE HITOTORAAWTCA M3 AByX nent, [IpounocTs
rakux 1pyd Hetocraroyna. Baons sanmeit crenxku 1pybuaro-
ro NJAyra npuBapeH KponuTein 448 Kpenienns cnyckosoro
Koxoyxa. CnycKoBoil KOMYX /1 3ACHITKH IEJH Hall KOJJIeK-
TopoM GHABTPYIOILHM MaTepHajJoM H3roTosjeH H3 JHCTO-
poifi ctaau. On cocTouT M3 ABYX CheMHBIX ceknuit, Tpybo-
GopMEpoBaTETH — CMeHUble, ABYX KOHCTpyKUHi, C ux 1o-
MOLIBIO H3 IL1aCTMAaCCOBHIX JeHT (OPMHPYIOTCH OJHOLIOB-
Hble TpyObl ocyiwinteneli auamerpom 30 MM H ABYXIUOBHBIE
TpyOul anamerpom 60 s

[Mogwem u onyckaHue paGouero oprasa ocyluecTBAfoTCs
¢ NOMOULBIO THAPOLUHIHHIPOB. YKJIOH NPOKJIaAALIBaAEMON ape-
Hbl KOHTPOJUPYETCA TO BHIHPHOMY ycTpolicTBy. Peryanpyio-
lHe YCTPONCTBA TO3BOAAIOT TMPOKJIAAHIBATE APEHLl HA TPac-
cax ¢ nHeposHoctaAMH 10 *+20 cx. OTKAOHEHHS OT NPOEKTHOI
Tpacchl TNpH AEMOHCTpamHu cocTaBuan +4,5 U —5,D CaL.
[Mocae npoxoga ApeHoyKaajuHka B 3emjae obpasyercd Uleb
LWIHPHHOI OKoJ0 16 cu, KoTOpasi BIOCASACTBHH 3a]1C1LBaeT-
cfl TYCEHHILaMH Tsirava,

PaGora mamuHel Oblj1a NPOJAEMOHCTPHPOBAHA B OKTAGpE
1964 r. B npHCYTCTBHH aBTOPA Ha JYrY C TAMKEJIbIMH ITHHHC-
THIMH TPYHTAMI NPH BLHICOTE PPYHTOBHIX BOJ OKOJ0 1.2 At
Bo ppeMsa AeMoOHCTpalHi MalIHHB 661710 3a0Keno 180 noe. u
OCYMINTENbHEIX JApeH Ha raybuny 0,8—1,2 m. Mownocts
YCTAHOBJEHHBIX HA MalllHHEe MHAPOIHIHEAPOB pealbHo obec-
neynpaeT 3akaagky aped Ha rayondy 0,8 u. Urobo noctur-
HYTh NpoeKTHOIl ray0uHel 1,5 M, BeC TAraua Hal0 YBEAHYHTH
A0 7,5 T M ycranoBuTh 60Jiée MOULHBIE THAPOUHAHHAPHL. Ma-
iKYy OOCAYKHBAAH 3 uenoBeKa: BOJHTE]b, BHSHPOBILHK 1
paGounit. Beuikn no TpaccaMm JpeH yCTaHaBJAHBAJH MOXA py-
KOBOJICTBOM Tonorpada.

Jlas npoBepkH KauecTBa paGoThl MAlIHHB Obi1a BCKPBITA
Apena, sajoxennas B Qespase 1963 r. Ona okasaracoh He-
nospemesHoi. BojgonpuemMubli OB HAXOAWICA Y 3410~
HeHHOH TpyOKH CHH3Y.

Kak noka3aJju HCNBLITAHKS, ONLITHLL 06pa3ell ipeHaHol
vawuael (tin 90) crnocoben 3aKMafkBaTh [MJACTMACCOBbI
npeHak B TAXEAHX ppyHTaX. K OCHOBHEIM HEe10CTaTKaM Ma-
IWHHB CAEAVET OTHECTH Majbiil AHAMETP JpeHbi-OCylIHTe s,
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HEJOCTATOUHYIO IMIyOHHY eé 3aKJaJKH H OTCYTCTBHE aBTOMA-
THYECKOro ynpasJeHHs NoAbeMoM H 3araydJeHHem paboue-
ro oprasa.

£ T E

M3 npuBegeHHBIX cBejlenHii 06 onbiTe 3apydemHbIX
CTpPaH M0 CTPOHTENLCTBY MJIACTMACCOBOrO JpeHaxKa, noJay-
YEHHBLIX COBETCKHMH CNEUHaJHCTAMH BO BpeM#a npedbiBanud
B 3THX CTPAaHAaX, BRITEKAET cJaeayloliee,

[TnacrMaccosblii ApeHa) B 3THX CTpaHax Tak e, Kak
H B Hallleif cTpaHe, YCNelWHO pasBHBaeTcs H BHeApAeTcH
B nMponsBojictBo. Hapsiny ¢ TpaHiledHBIM CTPOHTEILCTBOM
Befercsi pa3zpaboTka M BHeapenue OecrpaHuieiHoro. B Awr-
Jud, AP, Asctpun H aApyrux crpanax cosgalbl Gecrpan-
welHble apeHoykaaauukd (tabia. 14), Koropele coBeplieH-
CTBYIOTCH.

Hpenaxipie TpyObl B OCHOBHOM HM3FOTOBJAIOT H3 TBEp-
J0ro noJHBHHMAXJ0pHAA. [IpHMeHslOT KaK 3aBOACKHE Tpy-
Obl, Tak ¥ GopMHpyeMble H3 JICHT BO BpeMs HX YKJIaJIKH.
Toamwuuy cTeHOK apeHaxHulXx Tpyd mnaznauvator or 0,3 1o
1,0 ata npu uarorosnenun Tpys ua tBepaoro [NBX u 1,5 mm
aasg TpyO H3 noausTHiaeHa. PopMy BOAOHPHEMHHIX OTBep-
CTHH NPHHHMAIOT B BHIle NPOA0JLHOI 1ieqad, PaaMepn Bono-
[IPHEeMHBIX LleJeld pasanunsie: 1iHHa ot 1 1o 100 sv u mwu-
puna or 0,3 mo 2 mm; KojJHuectBO HX or 1 mo 1600, mpu
obuleill naomwAan BoAONPHEMHEIX OoTBepcTHil oT 4 10 24 cm?
na 1 noz. m.

[MaacrmaccoBbiii ApeHa) ycnelmiHo KOHKYPHPYET ¢ rou-
YaPHLIM, '
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