





BBEAEHUE

[TnacTmaccoBblii apenax OTKpPbLJI HOBYIO 3py B MeaHOpa-
und. DByayus JeTHmieM  XHMHYECKOH  IPOMBIINIEHHOCTH,
KOTOpas 3a NOCJEAHHE TOJbl HAayYyHIach CO3AaBaTh COBEp-
LIEHHO HOBbie CHHTETHUYECKHE CTPOMTEJbHBbIE MaTepHaabl C
3aJlaHHLIMH CBOMCTBAMM — IIJIACTMACCHl, Ol HMEET OTJHY-
HYI0 HHAYCTpHaJALHYI0 Gady M HEOTpaHHYeHHOE B Halleif
crpane npupomnoe cuipbe. Kak B nameit crpane, Tak H 3a ee
pyGeKOM IIacTMACCOBLIH ApPEHAXK YCHELIHO pasBUBaeTcs. -
I10 0ObscHsercss OOABITMMH NpeHMYLIeCTBaMH nJjacrmac-
COBOTrO Zipenaa nepej paHee CylecTBOBaBIIHMH €ro BHAA-
MM (rOH4YapHBIf, JepeBAHHBIN). '

MHorouncaeHHble MONBITKH, NPEANpPHHATHIE B Halled
cTpaHe H 3a PyOeKOM 3HAYNTENBHO YACHIeBHThH TFOHYAPHLIH
ApeHa) W aBTOMATH3HPOBATb €ro CTPOHTEJNLCTBO, 3aMeT-
HBIX yenexoB ue fanau. IlpensaTcTBHeM STOMY cayxKar:

HEBO3MOJKHOCTH NPaKTHYECKH YBEJIHYHTb JUIHHY JApe-
Ha)KHoit ronuapuoir TpyOku (crammaprHas JauHa 33 ca),
a OTCloAa, KaK CJeJCTBHE, MHOTOYHCJICHHOCTb OINAaCHBIX
JUISL 3aNJIeHHS CTHIKOB;

HEBO3MOXKHOCTh 3HAUHTEJNBHO YMEHLIUHTH BEC JIpeHax-
HBIX TpYOOK; :

HEOOXOAMMOCTh 3arpauuBath  00JbHIOEC  KOJMHYECTBO
PYYHOIO TPYJAa 1PH M3TOTOBJEGHHH TPYOOK H HMX NpHMeHe-
HHH (8arpy3ka B meunm il 00ZKuHra, BHIrpy3Ka H3 neueil
nocse 00XKHra, NMOrpyska B KOHTEeHHepbl W/ aBTOMAauUlHHbI,
packinajka BAOJADL TpaHlleil, nojaya Kaxpaoii TPYOKH B
TPaHLICIO HJIH B CNYCKHOH JIOTOK APEHOYK/IajuHKa, Ompas- .
Ka B Tpanuwesx Aaf oOecrneyeHHs HAaJEKHOCTH CTHIKOB
TpyOOK, H30AAUHA CTHIKOB (QHJABTPYIOUIHM MaTepHaloM,
pydnass npuchinka 20-CaHTHMETPOBBIM CJO€M TrpyHTa A
MOJATOTOBKH TpaHuIeH K oOparHoit 3achinke ee Oyabaose-
poM);

HeOGXO0AHMOCTh NPHMEHSITh TPaHIleiHbifi crnocod CTPOoH-
TeAbCTBA, TAK Kak npu GecrpanueiitomM crnocobe He JO-
cruraercss TpebGyeMoe KauecTBO CTHIKOB TOHYapHLIX TPY-
GOK W JZIpeHB! He TapaHTHpoBaHbl or sauaenus. ITepexomom
HA NJAaCTMACCOBBIH ApEHaX yiKe pelleHbl TakHe BONpOCH,
KaK yBeJHYeHHE IJHHBI JPEHaXKHBLIX TPYO A0 MoamHOil JiH-
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Puc. 1. Becrpanmednuit apenoykaazunk JATIBH-1.8.

ubl apen (1o 150—200 4 u Gosee), ymenplieHne HX Beca
(10 30 pas no CpaBHEHHIO C TOHYAPHLIME), 3HAUHTENbLHOE
NOBBLILIEHHE NMPOH3BOANUTEABLHOCTH TPY/Aa H CHHIKEHHE CTOM-
MOCTH cTponTeabcTBa. Baarofapa npUMEHEHHIO UEJIbHOTH-
HYTBIX II4CTMACCOBLIX TPYO M JUIHHHBIX TNJAACTMacCOBBIX
JIGHT 3HAYHTEJBHO YNPOCTHJCS Npolece CTPOHTEAbCTBA: OT-
naja HeoOXOAHMOCTH B ONpaBKe CTHIKOB ApeHaXKHBIX TPYOOK,
MOsIBWJIACh BO3MOKHOCTHL nepexoaa Kk 6ojiee nmporpeccHBHO-
My GectpaunuieiiHomy cnocofy CTPOHUTEALCTBA ApeHa)<a, NpH
KOTOPOM 3aKJaJKa JApPeH NOJHOCThIO aBTOMaTH3HpOBaHa.
aluHel gas GecTpaHWIeHON 3aKkJAajKH MJacTMacco-
BbiX JIpeH M0 CPAaBHEHHIO ¢ OOBIYHBIM MHOTOKOBIIOBLIM
TpanuefinbiM sKckaBaropom ITH-171, npumMensiiomuMca Ha
CTPOHTEJNILCTBE FOHYAPHOTO JApEHa)Ka, MeHee MeTasJ0eMKH,
npoue no KOHCTPYKUMH H JIerKH B ucnoanenun. Hampu-
mep, Hasecuont apesoykaanuuk JIUIMBH-1,8 koucrpykimn
Meiepckoit 30HAABLHON ONBITHO-MEJHOPATHBHOI  CTaHUMHN
BHUUTEM um. A. H. Kocrakosa BecutT oxono 750 xr
(puc. 1). Koucrpykuus ero npocra. Hasempaercs on Ha
CTAHAAPTHYIO THAPABJIHYECKYIO HaBecky Tpakropa. Koraa
HEeT HEOOXOAMMOCTH 3aKJaABIBATL APEHLI, TPAKTOP MOXKHO
HCMONL30BATL HA APYTHX paborax. |
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FAABA 1. [IONMMEPHBIE MATEPHMA Nbl
ONS OPEHAMA

ObuwmMe NOHATHR O nNonMmepax

B nocneanne rojs XHMHueckas HpOMBINLIEHHOCTH CO31aia
HOBBLIE BHIBI HCKYCCTBEHHBIX CTPOHMTEJIbHBIX MAaTEPHAJIOB,
H3TOTOBJAECMBEIX HA OCHOBE NOJHMEPOB — BHICOKOMOJEKYAsP-
HBIX Opranuyeckux coemunexnit. Ilpoussoactso noaumep-
HBIX MaTE€pHaJIOB HeNPepPbIBHO PACLUMPSICTCH, CHITE3HPYIOTCH
HOBbIC NMOJHMEDPL! H HAa HX OCHOBE CO3A4I0TCSI BCe HOBBHIE
HCKYCCTBEHHbIE MaTepHanbl, HaXoAdllHe MHPOKOoe JpHMEHE-
HHE BO Bcex 06/1acTAX HAPOAHOTO' X03ANCTRA.

[Toaumepnsie MaTepuansl, u B TIEPBYIO oyepenb HAHGO-
Jiee OGUIHPHLIE HX PPYINIIbl — MJIACTMACChl, HAXOAAT HpH-
MEHEeHHEe B MCJHOPATHBHOM CTPOMTENbCTBEe (4  NpOH3-
. BOACTBA NPOTHBOQHABTPAUHOHHLIX TICHOK, APEHAXKHBIX

TpyO M 4p.). :
CHOBHBIMH JOCTOHHCTBAMHM TOJNHMEPHBIX MaTepuasos

H M3JeJHH, NPHMEHAEMBIX B MeJHOPDATHBHOM CTPOHTENbCT-
BC, SIBJISIETCS HMX JIErKOCTb, OTHOCHTE/JbHAsl TIPOUYHOCTD,
TBEPAOCTb, BOAOHENPOHHIIAEMOCTh, XHMHYECKasi CTOHKOCTD
H 3JIACTHYHOCTb, A TakXKe Kopposuocrtoitkoctb., [loanmep-
Hble MaTepHajbl MOIYT CO3JAaBATHCHA C JIOOGBIMH 3aJaHHbBI-
MH CBOHCTBAMH, (pOpMaMH H XapaKTepoM JHIEBOI Nnosepx-
HOCTH. DTO NO3BOJIUT NOJYUAThL ApeHakubie TPYObl 1 hacon-
Hble YaCTH HAaMBHIPOAHEHINHX KOHCTPYKIHIL.

CymecTBeHHBIM (AKTOPOM, TOBAHSBIIHM Ha Da3sBHTHC
NPOH3BOACTBA M HNPHMEHEHHe [mJacTMmace, ABJSeTcs Mpo-
CTOTA H3TOTOBJICHHA HA HX OCHOBE M3JeJHil, B YaCTHOCTH
HETPEepPBIBHBIX JPEeHaXHBIX Tpyv0, a TakKe HEeorpaHHYeH-
nple chipbeBbie pecypenl (puc. 2) [14, 16, 21].

B nacrosiuiee BpeMs MeaHOpaTopaM HEOOXOAHMO HMETh
xora Opl ofuHe NMOHATHA O NOJHUMEpPAX, NOJHMEPHBIX Ma-
TepHanax u uaneanax aas 6onee 3PPexKTHBHOrO HX HC-
TOJAb30BAHNHA B MEJHOPATHBHOM CTPOHTENLCTBE.

- BoicokoMonexkyasipHbIMH  (MOJHMEPHBIMH) HA3BIBAIOTCH
coeHenust, 06pPa3oBaHHbLIE H3 OFPOMHBIX MOJIEKYJ, TaK Ha-
apiBaeMbiXx Makpomodsexya [16]. Makpomonekyans cogepikar,
KAK NMPaBuHJIO, TBHICAUH, COTHH TBHICAY H MHIJIHOHILI 2TOMOB,
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NPOYHO CBA3AHHBLIX MEMAY coO0fl, TOrAN KAK MOJEeKyJbi
OOLIYHBIX OPraHHYECKHX COCMMHENHN, MAILBACMBIX HH3KO-
MOJIEKYJISIPHbIMH BELeCTBAMH, HACUHTLIBAIOT CJIHHHIBI, He-
CATKH H peXe COTHH aToMOB. ITO OCHOBHOE pasjuuHe B
pasMepax MOJIEKYJ H, CACAOBATENBLHO, MOJCKYJAAPHLIX Be-
COB BBICOKOMOJEKYJAPHBIX M HHIKOMOJEKYJAPHLIX COEIH-
HEHHH u onpejeser WX OCHOBHBIC cBoicerBa. Tak, HH3Ko-
MOJEKYJSPHLIE BEUeCTBA JCTKO M OLICTPO pacTBOPAIOTCH B
pacrBopuTtensnx, o6pasys A0BOJbIO NMOABHKHbII pacTBop, B
TO BpeMsi Kak BbICOKOMOJIEKYJSIpHbIE BeLeCcTBa INOYTH He-
pacTBOPHMBI, AHGO MEAJCHHO PacTBOPAIOTCA, 0Opa3ys NpH
3TOM KOJIJIOHANBLIAI BLICOKOBASKHII pacTBOp.

ITpu HarpeBanuu TBEpAble BbICOKOMOJCKY/SIpHBIC Belie-
CTBA TOCTENEHHO MEPEexXousiT B BA3KO-TEKyuee COCTOSHHE H
3aTeM HauHHAIOT pasjarathesi 6e3 mepexoja B KHIKOE CO-
crosnue. B orinuMe OT KHAKHX HH3KOMOJEKYJISIPHBIX
COeIMHEHHII BBLICOKOMOJEKYIAPHbIE BelllecTBa MpH Harpe-
BaHHM He NpeBpalllaloTCsi B nap H He yaeryyusalorcs. Bce
9TH cBoiicTBa OOYyCJIOBJAEHBl OOJbIIONH CHJIOH  CUCIUIEHHS
MEXy. MAKPOMOJICKYJIaMH BBICOKOMOJIEKYJ/ISiPHBIX BEIECTB
H chaboii CHIOH CUenJeHHs MeXJIy MOJEeKyJdaMH HH3KO-
MOJIEKYJISPHBIX BelLecTs.

Bce BBICOKOMOJIEKYJSIPHbIE COelHHEHHS B 3aBHCHMOCTH
OT MPOHCXOXKJEHHS NOAPasAeNAIOT Ha TIPHPOJHBIE, BBIjE-
JIEHHBIE M3 NPUPOAHBIX MaTepPHAJOB, HCKYCCTBEHHBIE, IMOJY-
YyeHHbIe NyTeM XHMHYECKOH MOAH(HKAUHH MPHPOAHBLIX I10-
JHMEPOB, H CHHTETHYECKHe, NMOJYYEHHBIEe NyTeM CHATe3a
M3 HH3KOMOJIEKYJSIDHBIX COeJHHEeHHH.

B npupoje BcTpeyaercss OrpOMHOE KOJHUECTBO BBICOKO-
MOJIeKYJASIPHBIX  coepuHenufi. K HHM OTHOCATCS  MHOTHE
MPHPOAHBIE CMOJABI, GEJKOBBIE BELIECTBA PACTHTENLHOTO M
KHBOTHOTO TPOHCXOXKAEHHS H MHOTHE JpYyTHe.

C XaXjablM TOJOM BO3pacTaer NPOHM3BOJACTBO CHHTCTH-
yecKHX MOJHMEpOB, TO €CTh BBICOKOMOJEKYJISIPHBIX COeJiH-
HeHull, NOJyYaeMbIX CHHTE30M M3 HH3KOMOJEKYJSAPHBIX
npoaAyKTop. DBricTpo paspuBaercs MNPOMBINNIEHHOCTL MJia-
CTHUECKHX MAacC, CHHTETHYECKHX BOJIOKOH, CHHTETHUECKOTro
Kayyyka, Jakos, KjaeeB M Ap. [IpoMBILLIEHHOCTH NJIACTH-
yeCKHX Macc pacrojaraer B HacTosllee BpeMs -GOJbIIHM
KOJIHYECTBOM CHHTETHUYECKHX MOJHMEPHBIX MAaTepHaloB C
pa3Hoo6pasHLIMH CBOHCTBAMH.

MaxkpoMoaeKkyJibl GOJNBIIHHCTBA BBICOKOMOJEKY /IS PHbIX
COeAMHEeHHH MOCTPOEHB H3 OJHHAKOBBIX MHOTOKPATHO TIO-
BTOPAIOUMXCS TPYAN  aTOMOB — 3JIEMCHTAPHBIX  SBEHLEB.

Lolah sabea® o s 8.
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Uuciio 3BeHbEB, COEJHHSIOMHXCA B  MaKpPOMOJEKyay
npu o6pa3oBaHHH TOTO HJHM. HHOTO MOJHMMEpa, He ABASETCH
MOCTOAHHBLIM: B OJIHHX C/1Y4asiX TAKHX 3BCHLEB COEAHHNETCA
Gosblue, B JAPYrHX MeHbUIe, H B pe3yJbTaTe MOJYYalOTCA
MOJIEKYJIbI Pa3HOM BEeJHYHHbLI, TO €CThb PpasJAHYHOrO MoJe-
KyJsIPHOTO Beca, CXOXHe Mexay co0oil JHIllb CTPYKTYPHBIM
crpoenuem asennen. [TosToMy, Korjga TroBOPSAT O MOJIEKY-
JADHOM Bece NOJHMepa, HMEIOT B BHJY CPeAHHil MOJeKy-
Jsipubiil Bec. Hanpumep, naa NOJIHBHHHAXJIOPH/A OH paBeH
100 000, oaHako B STOM MOJHMEpe MOryT OBITH MOJIEKYJbl
H ¢ MogekyaspubiM Becom 130000, 150 000 u Goaee.

Mounekyaspnblii Bec BLICOKOMOJHMEPOB BJMAET Ha HUX
CBOMICTBA H 3aBHCHT OT AJHHBI uenu. C yBeauyeHHeM AJH-
Hbl IETH NOBBLIAETCA NPOYHOCTH HA pasphbiB, TeMmeparty-
pa naapJeHHs, 3JaCTHYHOCTh, YMEHbLINAETCH  PacTBODH-
MOCTb H T. 1.

Ha cBojictBa BLICOKOMOJIEKYASPHBIX BEILECTB HENOCpPes-
CTBEHHO BJHSIeT CTPYKTYpa Nnojumepa, To ectb ¢opma mno-
CTPOEHHS HeNnH H3 MNOBTOPAIONMXCA 3BEHHEB MaKpPOMO-
JIeKy.I.

ITo coBpeMeHHBIM TpeACTABJIEHHAM, BHICOKOMOJEKYJHp-
Hble COCJHHEHHS MOCTPOEHBl H3 AJHHHBIX FHOKHX HHTEBH/-
HBIX MOJEKYyJ, CnocoOHBIX H3MeHsTh cBoOio ¢opmy. Ceasb
MeXNy MAaKpPOMOJIEKYJaMH OCyUlecTBaAseTc (DH3HUCCKHMH
CHJAAMH MCKMOJEKYJISAPHOTO BO3NEIICTBHSA-

CUHTETHYECKHE CMOTbI

CHHTETHUECKHMH CMOJaMH Ha3bBalOT P opra-
HHUYECKHX BBICOKOMOJICKYJSAPHBIX NPOAYKTOB, MNOJyYyaeMbiX
CHHTETHYECKHM NYTEM H3 HH3KOMOJEKYJAAPHLIX COeauHe-
HHIT.

[Tpou3BOACTBO CHHTETHYECKHX CMOJ OCHOBAHO HA JBYX
OCHOBHBIX XHMHYECKHX MNpOIeccaX — peaknuax MNoJHMepH-
3aUMH H TIONHKOHJEHCALHH,

[ToanumepH3auHen HA3LIBAIOT NPOIECC COEAHHEHHS
HeJIOro uneaa MOJIEKYJT HCXOAHOTO HH3KOMOJIEKY /ISPHOTO Be-
HIECTRBA — MOHOMEpPA — B OAHY OGOJbIIYI0 MaKPOMOJEKYJY
BBICOKOMOJICKYJIS PHOTO  BELCCTBA — MOJAAMEpa, 3JAEMEHTap-
HbHT COCTAB KOTOPOro HJAEHTHYeH COCTABY HCXOAHOIO Be-
ecTBa.

[TonukoHAeHCAIHeN! HA3BIBAIOT MPOIECC COeIHHE-
HHS 1eJIOTO YHC/A MOJIEKYJ HCXOMHOrO HH3KOMOJIEKY/IsIPHO-
ro BelecTBa — MOHOMEpa — B GOJBIIYIO MaKpOMOJEKYJay
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NOJKMEPA ¢ BHACACHHEM BO BPEMS PEAKIHN HH3KOMOJC-
KYJAAPHBIX BEIUECTB. DJAEMEHTAPHLIL COCTAB MPOAYKTA Mno-

JHKOHJACHCAUHH HE COBMANAET C SJNCMEHTAPHLIM  COCTABOM
HCXOJHOTO MOHOMEpa.

Mnacrmacent

Ilnacrmaccayu Ha3LIBAIOT HCKYCCTBEHHBIE MaTepHabl,
NOJIyueHHble Ha OCHOBE BBICOKOMOJIEKYJAsAPHBIX Opranuue-
CKHX Beutects. Onn 06.aa4a10T NPH ACHCTBHH TeMNeparTyphi
¥ JlaBJIEHHS MJIACTHYHOCTBIO, TO €CThb CNocoGHOCTLIO GOpMO-
BaTbCsA, @ B OOBIYHBIX YCJAOBHAX COXpaHfATh mnpuoGperen-
Hyio dopMmy (B BHAE rOTOBBIX H3Je/Hit).

acTMacchl MO WX CTPYKTYpPE MOXKHO paszjeauTh Ha
KECTKHE (MaacTHKH) M 3aacTHYHble (3JaCTHKH),

CoBpeMeHHBIC THTIBI [JIACTMAace, Kak MPaBHIIO, COMEp-
AT TPH TPYNNBl BENlecTB: cBA3ylouiHe, naactHdu-
KaTOpbl H HANOJHHTEJAH,

CBA3YIOUHMH BEUWECTBAMH CAYKAT CHHTETHUECKHE
CMOJILI; OHH SIBAAIOTCA OCHOBOH TOTO HJIM MHOTO BHAA NJACT-
Macc WJH NAacTMaccoBoOro usjaeiaus, obGpasys ero ¢opmy.
Xapakrep mIacTMacch Onpefesisiercss XHMHYECKHM cocTa-
BOM OCHOBHOrO cBfidyioulero semecrsa. Hanpumep, npume-
HAIOWHECH B HACTOREe BpeMd B MEJIHOPATHBHOM CTPOH-
TeJLCTBE BHHHIVIACTHE NPeACTaBAAIOT COOO0H MIacTMacCeHl,
10JIy4aeMble Ha OCHOBE NOJHBHHHJIXJIOPHAA,

Tlanacrunpurkaropn 206aBasgioT K CHHTETHYECKHM
CMOJIAM S YJAYHIIEHHS MX 3JaCTHYECKHX H MJIACTHYECKHX
csoiters. [Tpu BBeaenun naacrudukaropa objeryaercs ne-
pepaborka noJaumepa, a TakxkKe (POpMOBaHHE TOTOBOTO H3-
neausi. B kavectse maactndukaTopoB OOBIYHO NPHMEHAIOT
auOyTHaPTanaT, 0JeHHOBYID KHCJIOTY, creapuu, Kamdapy,
IVIHIEPHH H JAD.

Hanoauutean npuiaior uageauam G60ablylo Mexa-
HHUECKYIO NMPOYHOCTH, NMPEAOTBPANLAIOT YCAAKY H COKpailla-
I0T PacXoj CMOJbI, CHHXas TakHM o6pa3oM CTOMMOCTbL M3-
NeJHs,

B GoabuminHCTBe CAyHaEeB NPHMENSIOT HOPOIIKOBLIC, BO-
JOKHHCTHIC W CJAOHCTBIE HAMOJHHTEN.

[ToMHMO yKa3aHHLIX BELIECTB, B IVIACTMACCY 4acTo BBO-
JAT KpacuTead (mpHAAOLIHe NAacTMaccoOBOMY H3ICJHIO
wenaeMblil nser), crabuansaropsl (craGHAH3HPYIOUHE Tpe-
OyeMmble CBOICTBA MJIACTMACCOBHIX H3/IEJHIT), aHTHOKHCIH-
TEAN, YCKOPHTEH TBEPAEHHSA H AP.




Iaactmaccsl, QH3HKO-MeXdHHYECKHE CBONICTBA KOTOPHIX
OnpeAensioTea ryaasHbIM 00pasoM CBOMCTBAMH HAMOJIHHUTENA,
Ha3blBAIOT 10 XapaKTepy HamoJHHTeJA:

[fnacrmacca Hanoaunreas
Texcroant TkanbL H3 OpranHvecKkux BOJOKOH
Crexaorexcroant CTERAOTKAHD y
CTEeKN0BOAORINT OTpesk CTEKATHHOIO BONOKHA
JApesoanr Jiperechslit mnoH
ACOGOBONOKHHT Pacnymennsiit acGecr

H3 nnactuueckux macc nyrem HX nepepaGOTKH pas3faHy-
HBIMH METOAaMH (NpeccoBaHHe, JIUThE NOJ JaBJeHHEM, He-
NpepLIBHOE BBIJIABJWBAHKE H JP.) MOXKHO MOJAYYaTh H3jeaHA
J1106051 popMBIL.

Ilo oTHOWIEHHI0O K HArPeBaHHIO IIACTHYECKHE MacChl
MOXXHO MOApPAa3eJHTLb HA JIBE IPYNNbl; TEPMONJAACTH Y-
Hbi€ H TEpMOpDEaKTHBHBIE,

TepmonaacTHuHBIe MJIACTMACCH XapaKTepH3YIOTCH
06paTHMOCTBIO CBOJCTB: NPH HArPEBAaHHH OHH PAa3MATYAIOT-
Csl, CTAHOBATCA NJACTHYHLIMH, @ NIPH OXJaXK/JAEHHH CHOBA
3aTBepjeBaloT, npuodperas NPHCYUIYI0O UM MeXaHHYECKYIO
IIPOYHOCTh M JIPYrHe CBOMCTBA, KOTOPbLIMH OHH o6Jsaja-
JM Q0 Harpesauus. Pasmaryenue H OTBepAeHHE MOXKHO
NpOBOANTL MHOrokpatHo. K Takum miactmMaccaM OTHOCSHT-
Csl BHHHMJIACT, NOJHITHAEH, NOJHNPONHJIEH, NOJHCTHPOJ
H Ip.

TepmopeakTuBHBI e MacTMacchl NpH HarpeBaHHH
BHAuUaJe CTAHOBATCH IVIACTHUHBIMH H MPUHHMAIOT 3aJlaHHYIY
dopmy; npu MocaelyiolleM HarpeBaHHH OHH TepsloT nJa-
CTHYHOCTL H (POPMOBATHCH He MOTYT, TAK KAaK MEPEXOAiT B
HEIJIABKOE H HEPACTBOPHMOE COCTOSIHHE. ITO OOBACHACTCS
TEeM, YTO OTAEJbHbBIE MaKpOMOJIEKYJbl CIUHBAIOTCH H o0pa-
3yIoT ceryatyio cTpykTypy. K Takum naacrmaccam OTHO-
caTca deHonaacTbl H AMHHONJIACTBL.

Ceasyomee. HauGosee pacnpoctpaneHubIMH CBA3YIOLIH-
MH, HCIOJAL3YeMbIMH B TIDOH3BOJACTBE JPEHAXKHBIX TPyO u3
naacTMace, ABAsSIOTCA MOJUBHHHJIXAOPHA ¥ MOJHITHIICH,

[Tonrusunuaxaopua (INBX) — 910 npoaykr noanmepusa-
IHH XJopHeToro sunuaa. OH npejcrasaser coboit Genblil
HJH CJerKa JXeJTOBAThIil MOPOIIOK ¢ MOJEKYJAAPHBIM BEcoM
100 000 u Goaee.

[TroTHocTe noausuumixdopuanblx cMon 1,4 2fem®; na-
ceinnoit Bec 0,556—0,25 xe/a. [NMaacTupuuupoBannbie nicH-
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KH H3 TOJHBHHHIXJOPHAA CTOMKH K jeficTeuio yanrpadu-
OJIeTOBLIX Jyyeii. Teepabie, T0 ectTh HENAaCTH(HILIIPOBAHHbIE,
nJeHKH 00/1a1aloT CTOHKOCTBIO K MacaaMm. Ilpu narpepaunu
no 70°C nosuBHHHJAXJIOPHA pasmsaruaercs. Ilpounocrs Ha
paspbiB IVIEHOK M3 NOJHBHHHAXJ0pHAA oT 231 no 638 xI[/cm?
(oHa mnoHiKaeTcs ¢ yMeHbUIEHHEM MOJIeKYJ/SipHOrO Beca H
NOBBIIEHHEM COlCPKaHHA NAacTHPHKATOPOB); TBEPUAOCTD
(mo wkane Ulopa) 15—100, B 3aBHCHMOCTH OT OKPYXKaK-
ueri Temmepatyphl; yaauuenne ot 50 go 500%, koropoe
00paTHO NMPONOPUHOHAJNBLHO TIPOYHOCTH HA paspwiB. [lnenkw
HMEIOT BBICOKYIO NIPOYHOCTH HA HCTHpaune H n3rnd. Hx sna-
CTHYHOCTD NPH MOHHZKEHHBIX TEMAEpaTypax 3aBHCHT OT TIIA
H COJEeprKaHusi nJ1acTHPHKATOPOB. |

B npoMbliIeHHOCTH MOJHBHHHAXJIOPHA MOJAYYAIOT IOJH-
MepH3allHeH XJOPHCTOrO BHHHJIA B BOAHON cpepe. [iast us-
FOTOBJICHHS! TPYO H IVIEHOK MOJHMEpPH3alHIO OCYIIECTBASAIOT
BOAHOCYCNEN3HOHHBIM Cnocob60M, NMPH KOTOPOM MOJY4aloT
CYCHEH3HH C NOCJCAYIOIHM BHIIC/ICHHEM TOJHMEpa B BHJE
OTHOCHTEJBHO KpynHbix yacTHi — ot 0,01 mo 0,3 mat.

Maactudukaropr. B Goabiunucrse cayuaes miaactHdhu-
KaToOphl NMPeACTABASIOT COG0H HH3KOMOJICKYASPHBIE BBLICOKO-
KHIAULHEe XKHAKOCTH, KOTOPBIC XOPOIIO COBMELIAIOTCA ¢ pas-
JIHYHBIMH noJiuMepaMu. [lacTuukaTOpbl MOHHKAIOT TeM-
neparypy CrekJiOBaHHs TIOJHMEpa H MOBBLIAIOT 3JaCTHU-
HOCTH OOpasylomHXCs NJCHOK WJH APYrHX MNJAacTHKOB (of-
HaKO IIPH 9TOM HECKOJBKO CHHXKAeTCAd HX MeXaHuuyeckas
IPOYHOCTB) . :

[Tpouece B3auMopeficTBHSL MOJEKYJ maacTHPHKATOpa C
MOJIEKYJIaMH TOJIKMepa HasweiBaloT HaOyXaHueMm. 9710 siBje-
HHE OCHOBAHO Ha CBONCTBE MOJHMepa NOMNIOIAThL COOTBET-
CTBYIOIUHE HH3KOMOJeKyasipubie Kuakoctd. [Ipu stom
MOJIEKYJIbl TIIACTHOHKATOPA HPOHHKAIOT MEXAY 3BEHLAMH
MaKpOMOJIEKYJl MoJuMepa, Kak Obl pa3fiBHraloT 3TH 3BEHbS
H 00BOJZKHBAIOT uvaCTHUbl noJAuMepa, Oaarogaps 4emy
NOCJIeiHHE JIETKO CKOJB3AT OJHA MO JApYroi,

[MhacrudukaTopsl, B KOTOPHIX TIOJAHMepHl Habyxaior, Ha-
3BIBAIOTCA NMEPBHYHBIMH (MJH naacTHPHKATOpAMHU-PACTBOPH-
TeasiMi). K HuM oTHOcATCSt (ANs1 BHHHJOBHIX MOJHMEPOB)
CHOXKHBIE 3DHUPB PA3THYHBIX KHCJOT.

[Mnactudukatopbl, B KOTOPHIX IOJHMCPH TOYTH HJIH
copcem He HalyxaloT, HAa3LIBAIOTCA BTOPHYHBIMH (MJH mJIa-

ctidukaropamu-pasbasureaamu). [Mnacrupukaropri-pasda-

BHTEJIH HrPaioT poab cBoeobpa3xoi CMasKH, KpoMe TOro, OHH
YMEHbIIAI0T pacxon 6ojiee 1ePHIHUTHOTO B AOPOrOCTOANLErO

12

e ..

2 o b

f
:
|
|

wlabull bt 14 ¢

1

b N

U
l‘

PRHaT NI



neppuuHoro naacrudukaropa. OOLMHO HMX TNPHMENHSIOT B
CMECH CTNepBHUHBIMH TNJIAacTHQHKATOPAMH; NPH 3TOM OHH 06-
JIEr4aloT H yayyilaloT npouecc miactipukauun. K naacrtu-
(pukaTtopam-pasbaBuTeNIAM  OTHOCATCA XJOPIPOH3BOAHBIE
napaunoB, XJOPNPOH3BOJAHBIE HAa(TaJHHA H AD.

Jag toro urobel jpeficTBHe NIACTHOHKATOPOB COXpaH-
JIOCh JINHTENIbHOE BpeMS, OHH He JOJKHBEl HCNapAThCAH.

Hanoanwurean, [Ipasunbusiit w paunonainuuit BeGop
HANIOJIHNTENeH, X MOArOTOBKA M CMelIeHHe CO CBA3YIOUIH-
MH — BaKHbie (akropbl NOpPH H3TOTOBACHHH H3JIEJHI H3
naacrMace. K HanonHuTe o npeissBiasior CACLyloUiHe Tpe-
GoBanusA: OH HONXKeH ObITb TOHKOAMCHEPCHBIM, CTOITKHM K
OOJIBIUHHCTBY XHMHYECKHX peareHToB, OAHOPOAHBLIM, HO He
po/sxeH Habyxatb B BOJAe, HE COAepKaTb NOCTOPOHHHX
BKJIIOYEHHH M paajarathesi TipH pabouux Temneparypax.
YeM MeHblile AMaMETP YacTHYCK HANOJHHUTENsd, TeM aKTHB-
HEe OH cMauuBaercsl (uam OOBOJNAKHBAETCHA) TOJHBHHHJI-
XJOPHAHON MAacroil, YT0 MNOBLIIAET MEXaHHYEeCKYIO Npouy-
HOCTh M YJYuIIaeT KayecTBO IVIEHKH.

CBOMCTEA OCHOBHBLIX BMAOB nNNacrmace,
NPMMEHSEMBIX AN APeHaXa

OTbiT pasauuHBIX. CTPAH NMOKAa3aj, 4TO JIsl CTPOHTEJbCTBA
IJIACTMAacCOBOro JIpeHa)a M3 uucjia CyLeCcTBYIOUIHX H BbI-
NyCKaeMblX NPOMBIIIJIEHHOCTBIO B MAacCOBOM KOJIHUECTBE
NAaCTMACCOBBIX MaTepHaaoB Hanbojee palMOHAJBHO HC-
NoJIb30BaTh JBA OCHOBHBIX BHJAa: BHHHNJACT (TBepABIA
IIBX) u nonustuaen Beicokon naornoctu ([TBIT).

B nacrosiee BpeMs 3TH ABa BHAA IVIaCTMACC BBHINYCKAIOT
He JUIS CTPOMTENLCTBA JApeHaXa, a s uHbix uedeir. [Tosro-
MY OHH He IOJIHOCTHIO OTBEYAlT TPeOOBAHHAM JApPEHAKHOro
CTPOHTENLCTBA, M IIPH HX HCTONb30BAHHH 1He0OX0AUMO 3HATH
JIOCTOMHCTBA M HEJAOCTaTKH 3THX MaTepHanos. B nanabueit-
1eM XHMHYECKas NpOMBLILIJIEHHOCTh A0/KHA OyeT H3rOTOB-
JATH CnelnHanbible BHAB MJIacTMAace, MOJHOCTHIO OTBeYaio-
mHe noTpeGHOCTAM BOAHOIO XO3AHCTBA.

Bununaacr. Bununjaacr — TBepAblil ynpyruit repmMorna-
CTHYHBII MaTepHaJ, 00JafaloHi OTHOCHTENBHO BBICOKOM
It naacrmace  npounocrbio. [loayyaior  BHHHnJAacT
BBEJECHHEM B MNOJHBHHHJIXJOPHAHYIO CMOJY CcTaGHIH3aTO-
poB (BewrecTs, TMOBHLILAIOUMX YCTOHUHBOCTL MaTepHaJja
MpH narpese) u nocirenaywmel TepMHueckoft muacrupHka-
Iueit.
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B Coserckom Coioze 1 B 3apyOeimHbIX CTpaHax BHHH-
TJaacT Npou3BoAAT B Goablinx Kosuuecrsax. Ms suynnaacra
roToBsAT TpPyOBl, NJEHKH; OH sABJsSeTCH Haubojee NEUIEBLIM
BHIOM [j1acTMace, NMPHMEHAEeMBIX Vs JApeHaxa.

Buuunaacr, IOJYYEHHHH IyTeM TepMOMeXaHHYecKoH
naacTH@uKAUUH NOJAMBHHHAXJIOPHAA, B 3aBHCHMOCTH OT
TeMIEPaTypel €ro HarpeBa Moxer OLITh B Tpex (PHIHUECKHX
COCTOSIHUAX: B CTeKaooGpasnom (xo 90°C, sulcokonaacTHY-
oM (or 90 no 165°C) u psiskoTekyuem (Boime 165°C).

COOTBETCTBEHHO STHM COCTOSHHSAM BHHHMJIACT obaajgaer
XapakTepHLIMH s Hero Tpems BuaamH jaegopMaiHH:
VIPYTHMH, BBICOKO2JACTHUHBIMH H TJIACTHIECKHMH.

[Ipn HarpeBaHuH 0 BePXHEro npejesia BbICOKOMJIACTHY-
HOTO COCTOSIHHSI BHHHIIACT KaK TepMOIJIACTHYHBIH MaTepHa
pasMsaruyaercs, H NpH NPHJIOKEHHH HeOOJBIIHX YCHIHI eMy
MOXXHO TpHAATh XKejaeMmylo (opmy, Hanpumep Jerko co-
CHYTb JHCT HJIH JieRTy B TpyOy. Ilpn nocaeayoiem oxiaax-
nenun copMHpOBaHHONH TAaKMM 00pa3oM TpyObl BHHUIJIACT
NepexouT B CTeKJooOpasHoe COCTOSAHHE, 3aTBEp/AEBACT H
dopma TpyOBl coxpausercs. ITHMH CBOHCTBAMM BHHHIIACTA

CTPOHTEJNIH M HCIeNoBaTeJH INJacTMaccoBoro npeuax(a'

BOCMOJb30BaNNCh INO-pasnomy. Ilpodeccop Suepr (I'ZIP)
IIPHMEHHJ SJeKTPONOAOrpeB MJIacTMaccoBON JEHTHl 10 Bbi-
COKOITACTHYHOTO COCTOSIHHS B TpyOohopMupyiolEeM opra-
ne, Haxoasmemeca nojx semuaeit. Corpyanuxkun CesHHUHUT#M
NPHMEHHJIN TIO0TPEB BHHHIIACTOBON JIEHTHI, CBEPHYTO#H
BOKpYr walJ/IOHHONO CTepxKHs, B ropsideit soje. Ilocae ox-
Jaxpaenna chopmuposanHas TpyOka crabHIH3HPOBaaach H
CTCPXKCHbL YRaJIACS.

a Memepckoil S0HAJBHON  ONBITHO-MEJHOPATHBHOM
craunun BHUMUTEM npuMeHuay BHHUIIACT B CTeKI000pa3-
HOM COCTOSIHHMH, NPH KOTOPOM OH obJajaer ynpyruMH CBOi-
craMu. [lpu TpaHuielinoit 3aKkaajike BHHHMJIACTOBBIX JpeH
H3 JeHT TpyOh GOpMHPOBAANCH NMONEPCUHBIM CKpyYnBanneM
HX, NPOTATHBAHHEM uepe3 (GopMHpYIOULee KOJBIO, CKpenJe-
HHEM BHEUIHHMH CBSI3AMH (KOJBLAMH H3 NPOBOJOKH, IIHY-
pom u np.). Ilpn GecrpannieiiHoi 3aKjaajKe JIEHTBH IIPOTsI-
rupaju yepes TpybGodopMHPYIOUIHIT OpraH i NOJY4YeHHYIO
TpyOy 3aKkpervisiyii OKPYXKaiolUlHM T'PYHTOM.

Ynpyrue aedopmaliui, BO3HHKAIOUHE B CTEKIO00pas-
HOM BHHMNJIACTE, HE3HAYHTEJbHBI 10 Besinunne (menee 1%)
# 06paTHMBI, OCTAHABJHBAIOTCA MTHOBEHHO C HAMpsKeHHEM
(maH, Kak roBopsaT, B (ase ¢ nanpskennem). Bennynna nx
onpenensercs sakonom I'yka:
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rie E,,p— Beqnunna ynpyroi nedopmaiun;
0 — BEJHYNHA HaNpsKeHus;
E{ — Beauunna MOAYJA YOPYroCTH BHHHIIACTA B
CTEKJ00OPA3HOM COCTOSHHH.

BricokoanacTHuHbie fedopMalid 3aBHCAT He TOJIBKO OT
TeMNnepaTypbl, HO W OT BpPeMeHH NPHJAOKEHHs HanpsiKeHHA
¥ BpeMeHH pesiaKcaliWH, TO €CTh BPEMEeHH YCTaHOBJCHHH
paBHOBECHST MEXKAy HanpszKeHHeMm H jaedopmaumuei.

BoicokosaacTHunbie Aedopmanuu obGpaTHMBl, Orpanuye-
HBl § YCTaHABJIHBAIOTCS HE MTrHOBeHHO (ne B (pase ¢ Hanps-
JKeHHeM), a BO BpPeMeHH, onpeneasieMoM BpeMeHeM pefak-
CauuH.

[Mnactuueckue aehopManuy He OTpaHHYeHbl, He obpa-
THMBI, ¥ BEJHUMHA HX 3aBHCHT OT BHYTPeHHEH BA3KOCTH
TE/Na U BpPeMEeHH. -

O6masn nedopManus BHHHIIACTA KaK BBICOKOMOJHMED-
HOTO BelecTBA NMpPH YBEJHYEHHWH HArpy3kKH H JUIHTeJbHOM
BpEMeny ee BO3JeHCTBHA OYAeT CKIa/ABIBaTbCs H3 BCEX TpeX
BHJI0B Jedopmanmit:

Eoom=Eynp+Eza+Em-

Has suiacuenusi gedopmailiy BHHHIJIACTA NIPH JIHTEJ b-
HOM JefiCTBHH HA Hero BO3PacTaloUIMX HAarpysok Ha xaden-
pe CcONpOTHBJCHHS MaTepHanoB JIEHHATPAJCKOro MOJHTEX-
HHYECKOr0 HHCTHTYTa ObLWIO NPOBEAEHO HCNbITAaHHE ero B
CACAYIOUIHX YCJIOBHAX.

1. Harpyska Ha BHUHMJIACT YBeJHYHBAJACh CTYNEHAMH
no 50 xljem® c ocranoBKaMH HaA KaxKIoH  CTyneHH JO
NOJHOro 3atyxatus Jjgedopmalilui.

2. Bunumiact sblICPXKHBAJCH NPH NOCTOSIHHBIX HATPYs-
Kax, KOTOpbic YBeJWYHBAJH CTyneHAMH uepes 50 Ke, 10
MONHOro 3aTyXaHus fAedopmanuu (HCNBITAHHE TPOBOAWIOCH
npu Temneparype 18°C).

B pesyabTate HCCJACAOBAHHIT BHHHINACTA STHMH MeTO-
JaMil YCTAHOBJEHO, uTo npH Temmneparype 18°C u xpat-
KOBpeMEeHHOM JefiCTBHH HArpys3ki 3a mnpejes Ynpyrocri
BHHHNJAACTA NPH PACTSIKEHHH MOXKeT OHIThb NMPHHATA BeJH-
uuna 200 x[/cm? u npu cxatun 230 kl[em?.

Ucnuitanus npu  10°C nokasaau, uTo € YyBeJHYCHHEM
JAANTENBHOCTH JICHCTBHA HA BHHHIJIACT HATPY3KH COMPOTHB-
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JIEHHEe paspeiBy ero ymesbmiaercs u uepes 100—1000 %
HACTyNaeT COCTOAHHEe MIAaCTHYECKOrO0 TeYeHHs BHHHMIACTA
npH Harpy3ske 2 kI'[mm2,

ConpotusiienHe pasphiBy BHHHIVIACTA NPH KPaTKOBpE-
MEHHBIX H JJHMTEJNbHBIX Harpyskax, npefejs TeKY4ecTH, a
TaKXe OTHOCHTENbHOE YAJIHHEHHe B 3HAYHTEJIBbHON Mepe
3aBHCAT OT ero Temmeparypnl (taba. 1).

Tabawnma |

3aBHCHMOCTD BPEMEHHOr0 CONPOTHBJCHHS BMHHNIACTA PA3PLIBY,
Npefiesia TEKYYeCTH W OTHOCHTEALHOrO YAJIHHEHHS OT TeMNEPaTyphl

Temneparypa, °C a‘.?!.’::“’;’;;‘;i.:?." XL ext ?,22:,‘,’,” xl ot °’,‘?2§:§§7.:’:°°
20 550 190 7
40 450 110 8
60 330 40 20
80 200 — 135

M3 TaGauunl BHIHO, YTO C HOBHILEHHEM TeMIEpPaTyphI
HarpeBa BHHHIIACTa BPEMEHHOE CONMPOTHBJEHHE €ro pas-
PBIBY H 1@peies TeKy4YecTH YMeHbIIawTes, 3aMmerHoe
YBEJHUCHHE OTHOCHTEJILHOTO YAJHMHEHHS HAUHHAETCA INpH
Harpese BHHHIJIACTAa A0 TemmepaTyphl Boilie 40°C.

PAaKTHYECKH B LEHTPaJbHOH HeYyepHO3eMHO# 30He Ha-
UIelf CTPaHbI IPeHAXKHbIe BHHUIJIACTOBBIC TPYGH! NPU TPaHC-
NOPTHPOBAHHH H XPaHEHHH HX B NMEPHOA CTPOHTEJbCTBA
GyAyT moABeprathesi AEHCTBHIO TEMIEPaTyp HPHMEpHO OT
—30 g0 +60°C, a B nepuox paborsl Apen (NpH 3aJ0XKCHHH
B I'PYHT) Ha OCHOBHOM MX uactH or —b5 ao +10°C. ITracrt-
Maccopasi JIeHTa WM ApeHakHas TpyGa MOXKeT neperperhes
NpH HENPAaBHJILHOM NPHMEHEHHH HCKYCCTBEHHOTO MOJOTpe-
Ba ee B CIYCKHOM KOXYyXe JDEHOYKJIaauHka (cM. raasy 3).
9T0 HEOGXOAWMO YUHTHIBATH IPH KOHCTPYHPOBAHHH YCTPOIi-
CTBa Al MOAOTpEBa JpeHaKHbIX TPyO H JeHT B paloueM
oprase JIpeHOYKJaJuHKa.

Kak noxasaj onmit Memepckoil OnbITHON CTaHIUH 110
CTPOHTEJILCTBY IJIACTMAcCOBOTO JipeHayka, maubosee cy-
[eCTBEHHBIM HeJOCTATKOM BHHHINIACTAa SABJAAETCA HexocTra-
TOYHAsl BeJIHUYMHA Y/IeNbHOI YAAPHOH BSISKOCTH, Xapakre-
pH3ylollasi CONPOTHBJEHHE MaTepHasa MM H3JEeJHsT yjaa-
py, B ycaosusax pabounx temnepartyp. Ilpn Temneparypax
nike 20°C ee BeaHuMHa pe3ko CHHXKaeTca (pHC. 3).
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Benumua yaeavuoit yaap-
HOH BA3KOCTH, OT KOTOPOIl
3aBHCHT CONPOTHBJCHHE
BHHHIJIACTOBOTO  H3JEJIHA

(B wacTHOCTH ApeHaKHOM
TPyOKH) Ha paspeiB 1pH
yaape # BHOpaumiu, ' Bo
MHOIOM OIIpeeisteTcs Ccre-
NeHblo OHOPOAHOCTH
MJ1acTMaccoBoro Marepua-
Ja, XapakTepoM CBSI3H H
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Ydenswas ydapwar Baznocme, xirfees®
o
=
i
!

HAllpaBJEHHOCTBLIO €ro Mo- 80 -60 -40 -20 o0 200 40
JCKYJI, 4 TaKXKe HaJdHuHeM Tennepamypa, °C

B H3JCAHN TPEIMHH M Hal- pyc. 3. 3asHcHMOCTs  yAGABHO!
pPesos. | ynapuoil BA3KOCTH BHHHNAACTA OT

B Hacrosiniee Bpemst nipi  TeMOEpPaTypH. ‘
(hOopMHpOBaHMH TmJIacTMAac-
COBBLIX JPEHAKHBIX TPYO H3 BHHUNJIACTOBBIX IJICHOK YIoO-
Tpe6asieTcs OObIYHLIT JHCTOBOH HJAH PYJIOHHBII BHHHIJIACT,
HSTOTOBJEHHbIN Ha Kajaujapax HAH Baabiax. [Ipr npoxox-
ACHHH Hepes 3a30pbl KaJsaH/Jpa HHTeBHHbIC MaKpPOMOJEKY-
JIbl IOJTHXJIOPBHHHIOBOH CMOJBI MOJYYAIOT OJAHHAKOBOE Bhi-
TAHYTOE HanpaB/JeHHe BJAONb JABHXKeHHA Matepuana. [lpu
3TOM NPOHCXOIUT TaK HaSbIBaeMblil KaJsauapoBbiit 3 ekt —
MaKpoOMOJIeKYJIbl MOJ BJHSAHHEM HarpeBa H JaBJCHHA
YAJIHHAIOTCS M PACTSIrMBAIOTCA M0 HaNpaBJenHio KaJaHApH-
posanus. [locse Toro Kak maTepHan npouen yepes 3a3op
KaJlauapa u noayuyennas IJeHKa OXJajujachb, MOJEKYJbl
CKHMAIOTCS JI0 TNEpBOHAYAJbHBIX pasmepoB. Bosspar
MaKpPOMOJEKYJ K NepBONavaIbLHOMY MOJOKEHHIO, GhIBIIEMY
JI0 NPOXOMKJCHHA Yepe3 KaJauAphbl, Ha3blBACTCs pesaKca-
uueir. B pesyabrare peqakcanun nienka noJyuaeTcs HeomIHO-
POJHOM, HEPAaBHOMEPHOII MO TOJIHHE, B Heil BO3HHKAIOT
HepaBHOMEpPHbIE BHYTPEHHHE HaNPSXKEHHS, CHHXKAIOUHE
CONpOTHBJEHHE ee Yyaapy. :

OtHocHTeNbHOE  yUIHHEHHE O00pasloB, BbIPE3aHHBIX
BJIO/Ib HaupaBJCHUs KajlaHJAPHPOBaHHsi, OoJablie, ueM Y
00pasnoB, BLIPE3AHHBIX [ONEPEK, BCJACACTBHE GOJBILEro
BHITATHBANUS BHHHIIAACTOBON IVIEHKH BJOJb KaJaHAPHPO-
BaHHs. _

Taxum oGpasom, TBepAblH BHHUIIACT, HAXOAAULHHACH
B CTEKJ000pa3soM COCTOSIHHH, 00JajaerT OTHOCHTENbHO
BBICOKOH. XPYNKOCTBIO H HMCET CKJAOHHOCTh K CHHKCHHIO
NPOYHOCTH HAa yaap NpH HHU3KHX TeMnepatypax.

2. B. 1. Auronon 17



Bunumiacrossle JipeHaHble TPYOKH JOJMKHBI ObITh
paccyutTanbl Ha paboOTy H0JTrHe rojbl B YC/JAOBHAX NMPHPOI-
AIOft cpeabl ocylaeMbix 0onoT H 3a60JI0YEHHBIX 3eMelb,
cogeprkauieil arpeccupHble Bewecrsa. ITostomy BaxHO
3HaTh XHMHUeCKHe CBOMCTBA BHHHIUIACTA U CTeNeHb CTOii-
KOCTH €ero B YCJOBHAX arpeccusubix cpen. Ilo aelictBuio
HA BUHHIVIACT arpeccHBHbIe CPejibl MOXKHO PasfeNuTh Ha TPH
rpynnbi: 1) BOAa W BOAHBI pacTBOp; 2) OprasHuecKkue Be-
IIeCTBa, BbI3biBaOliHe HaOyXaHHe HJIH PACTBOPEHHE BHHH-
njacra; 3) BeulecTsa, B NPHUCYTCTBHH KOTOPBHIX NMPOHCXOAHT
XHMHUYECKOe npeBpalleHHe BHHHIIACTA.

ITpr BO31ENCTBHH BOAHON Cpefibl Ha BHHHIIACT MOJe-
KYJbl BOJAbI, INPOHHKAass B HEro, HECKOJbKO 0caabasior
B3aHMOCBSI3H MAaKPOMOJEKYJ; BCJEJACTBHE 3TOTO0 MO Mepe
BO3pacTauus HaOyXaHHS H3IMEHSIOTCH MeXaHHIECKHe CBOii-
CTBa BHHHIIACTA: YMEHBIIAIOTCH CONPOTHBJCHHE Pa3pbBY,
yieabHast yaapHasi BA3KOCTh H OTHOCHTEJBHOE VIJIHHEeHHe.
C npekpamiendeM HaOyXawH$i BHHUNAACTA STH H3MEHEHHSH
MOYTH NPeKpautaioTes.

[Tpn noswimenun TeMIepaTypbl Harpesa CKOPOCTh Ha-
OyXaHusi BUHMNJACTA yae.nmuaaefrcﬂ H OJHOBpPEMEHHO H3-
MEHSIOTCS ero. MeXaHHYeCKHe ,CBOHCTBa — ymenbinaercs!
CONpPOTHBJIEHHE PasphiBY H YAapy, a TakXe OTHOCHTEJIbHOE
VIJHHEeHHe,

DH3UKO-MEXaHHYECKHE H XHMHUYECKHe CBOCTBA BHHH-
T1acTa NMPHBOLATCA HHIKC.

ITOTROCT D, 2/ CMR 5 e L N A St S et i st e ee14.
Ipenen npounoct, x//cm™

HA PACTSKECHEBE o o o o o5 s o siaie v & wie o =« 400~600

B CIBATHR 1ot s io- b Aoitn e Lol o Jo wa et iny oiiaie e au v B0 <=G00

npu craTuueckom uarube . . . . « e v oo« . 1000—1200
Yacabuan yaapHas BA3KocTh 3a 24 v, ket . . . . v . 100—150
OtHOcHTEeabHO® YAAHHEHHE NpH pa3pbiBe, % ettt i 30==1D
Moposocroiikocts, °C. . . . . . . . . SRARIG TP SR Y )
Monayan ynpyrocr, kljcsM? . . . . . . . .. e aiel A R AN
Tennoeuxocts no Maprency, °C . . . . . . . . s re el 3
Yaeasnoe ofbesioe CONpPorHBACHHE . ., , . ., . . . .« 1,8XI10M
Koadpdnuuenr anyeitnoro pacmmpeuns . . . . . . . . . 000008
Vieasuas renaoeMkocts, kxkaa/e °C . o . . . . ... . 032051
[Tpo6HBHOC HANPAKEHHC, K6/ MM . ., . . o« . . + « + . . |15—=3b
Temreparypruie npexedil npuucucmm C e e OT=20 21060
Temmepatypa csapk, °C P e R e 220240
Bojonor aomenue 3a 24 ¢ npu 30°C R e ST Y 2

Bununaacr ycroiidue K JefiCTBHIO KHCAOT, MleJouei,
pACTBOPOB PA3JHYHBIX COJeH H HE MOJABEPXKEH THHEHHIO,
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H3 npuBejeHHbIX XapakTEepHCTHK BHHHIJAcTa H cpap-
HEHHA HX C aHAaNOIrHYHBIMH XapaKTepHCTHKAMH JPYIHX
BHJAOB MJIacTMacC MOXHO CJesaTh BBIBOJA O TOM, YTO OH
ofsafaeT OTHOCHTENbHO GJaronpUATHBIMH CBOHCTBAMH 1A
NPHMEHeHH:A €ro [AJs CTPOHTeAbCTBA JpcH, (PpacoHHBIX
gyacrei M APYTrHX APEHAXKHBIX KOHCTPYKILHH,

Hepocratoysaa yjaenbHas yiapHas BA3KOCTL BHHHIA-
CTa IpH NOHHMKEHHBIX TeMNeparypax AOJAKHA YUHTHIBATLUSA
NpH KOHCTPYHPOBAHHH APEHOYKJIAAYHKOB H npouanonc'rse
pabor.

B Hacrosiee Bpewz 5TOT HeJAOCTATOK BbLI3bIBAET HEoO-
XOAHMOCTb HCKYCCTBEHHOI'O MO0 PEeBa BUHHILIACTOBOI IJTEH-
KH H TPyO B CNYCKHOM KOXKYyXe JAPEHOYKJIAaNuHKa B NEePHOJ
paboThl NpH HHU3KHX Temmepartypax (cm. raasy 3). B naab-
HeHleM nepe] HayuHo-HCCJAeHOBATEeNLCKHMH YUpexIeHHs-
MH, pabOTaloHMH Haj YCOBeplIeHCTBOBAHHEM MJacTMace,
4 TakKe nepej XHMHYECKOH INMPOMBIILIEHHOCTLIO CTOHT 3a-
Alaua cosaath YAaponpouHbH BHHHMIACT HAH KaKkoit-1n00
JAPYTOil IIHPOKOAOCTYNHBI NAACTHK, a TaKXe CleuHaIbHble
yIpyrHe MJaacTMAaccoBbie IICHKH /ISl CTPOHTEABLCTBA JpeHa-
Xa ¢ PaBHOMEPHLIMH CBOHCTBAMH BO BCEX HAMpPaBJIEHHIX, C
OJIHHAKOBO BHIZIEPXKAHHOI MO BCell IJIOWAAH TOJIIHHON H
MOBBLILIEHHBIM CONPOTHBJCHHEM VAapy.

B obuiem cayvae nipu OOBIYHBIX TeMmepatypax Hapyx-
HOrO BO3JYyXa BHHHIJIACT OTVIHYAETCH BLICOKOH XHMHYECKOI
CTOMKOCTBIO, AOCTATOYHOH MPOYHOCTHIO, H BHHHIJIACTOBLIE
JApeHaxuble TpyObl jJaxke B YCJOBHAX arpeccHBHBLIX cpej
ocyllaemMblX H30OBITOYHO YBJAXKHEHHBIX 3eMenab OyAyT Bech-
Ma JOJITOBEUHbIMH.

Noanatuaen. [loan3THICH — NPOAYKT, NOJAyYaeMblii B
OCHOBHOM MOJHMepH3aluell 3TH/AeHa NPH BBICOKOM AaBJjie- -
HHH H HArpeBaHHH B NPHCYTCTBHH HEOOJLIIOrO KOJIHueCcTBa
KHCJO0pOIA.

B nocaeauwe roanl HaijgeH cnocod NpoOM3BOACTBA IMO-
JUITHNEHa npH oOblyHoMm (Hu3kom) pasiaenun. IToayya-
eMblii NIpH 9TOM IMOJHMEp TIPeBOCXOAHT MO KayecTBY IOJIH-
STHJIEH BLICOKOTrO naBJeHusi, OH HMeeT O0oJsiee BHICOKYIO
MJOTHOCTb, NPOYHOCTb W MeHee sJjacTHyeH. PaspaGoran
TakXe cnoco® noJyueHHs MOJHAITHIEHA MPH CPelHeM aaB-
Jenun (40—70 ar).

[ToansThaen, NoAyueHHbIT NPH BLICOKOM AaBJCHUH, TpPH-
HATO Ha3bIBaTh NOJHAITHJICHOM HH3KOI IJIOTHOCTH (I'IHI'I)
MONHITHACH, MOJAYYEHHBIH TIPH HH3KOM JaBJIeHHH,— TI0JH-
5THJAenoM BLicokoil mrotroctn ([TBIT).
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Mcxonupm  coipbeM  JUIst  M3IOTOBJCHHA TOAHITHJCHA
CAYZKHT ra3 I3THJACH, IIOAYYaeMblH TIJapHbiM o0pasom H3
HepTH (CcM. pHe. 2). = |

[TonusTunen mnpeacrasiasier cobolt Gonee NIACTHUHBL
M MeHee INpPOYHBIH CTPOHTEJNLHbIH MaTepHal, uYeM BHHH-
II71aCT, NOSTOMY H3 HEro MoJyyalorT ‘TpyObl TOJLKO B 3aBOJ-
CKHX ycuaoBHsX. PopMHpPOBaHHE APEHAXKHLIX TPyO H3 MOAH-
STHJACHOBBIX JieHT B TpyGodopmitpoBatese - JIPEHOVKIALYH-
KOB He [POHM3BOAHTCH, ITOCKOJIBKY TOJAHITHJICHOBLIE JIEHTHI
He 00/1a1aI0T J0CTATOYHON YNPYTroCThIO.

[To BHemiHeMy BHAY NMOJHITHJACH HaOMHHaer napadui.
ITO TBEp/Lli, C/leTKa MpO3pauHblii MaTepuan GeJoro npera,
HECKOJILKO JKHPHBIH Ha OLLylb, JIErKO PeXYLLHICT HOXKOM.
On Jierue BOAbI, MOSTOMY JAPEHANKHBIE TPYObI, 3aM0KCHHBIS
B 3alOJHEHHYIO BOJNOH JpPEHa)KHYIO0 TPAHIUEI0 H CBOEBpe-
MEHHO He NMPUTpYXKeHHbie, BenabiBaloT. [Toaustunen tepmo-
NJIaCTHYEeH M XHMHYyeckH croek. [Ipu obeiuubix Temnepary-
pax Ha Hero He NEHCTBYIOT HH KHCJOTHI, HH IUEJOYH, HH
OKHCJHTEJH.

[TonusTuaen MMPOKO HCNOAL3YETCH B HApOJHOM XO-
35HCTBE, H B YAaCTHOCTH B TPaKAaHCKOM CTPOHTENBLCTBE,
JUIsi H3TOTOBJICHHA BOAONPOBOAHBIX TpyO. Tpy6Gul H3 noJu-
STHJEHA 3HAYHTEJNbHO Jierye CTaJbHBIX, Ojgaropapsi rub-
KOCTH HX JIeTKO YKJajhiBaTh B TPaHIUEH, OHH He NOJBEp-
XKenbl Kopposuu. Ilpu 3aMepsaHuH BOXBI HOJHITHIEHOBHIE
TPyOBl HEe JIOMAIOTCHA, MOCKOJbKY NOJHITHAeH o06Jaxaer
BBICOKHM KO3(Q(HUHEHTOM JIHHEHHOrO pacUIipeHusl.

Jlisi H3TOTOBJEHHS JAPEHAaXHBIX TPYO NPHUMEHAT IO-
JausTwieH Bbicokoi maotHocTH (IIBIT). Ero ocnosubie du-
3HKO-MEeXaHHYEeCKHE cBOHcTBa npu temneparype 20°C mpu-
BeJleHbl HHXKE.

HIROTHOCTE  2f A8 S0 Ui S . . 0,94—0,96
ITpeaea npouHocty, x/[cu?:

HESDRCTRMERHE ;11 U, g i . 220400
RBSTCIRTNG v o ) 2 D S G : 240
Monyas ynpyrocts, klfea . . . . . . . . 5000—=9000
Temneparypa xpynkocts, °C . . . . . . . . —30

‘1 mAaBaeHHd . , ., . . .. ., 126—135
TenaonpoBonrocTs, xaa/cm cex °C , . . . .  0,00096

Koshguunenr aunelinoro pacmupenus nal°C 0,0002

[Toustuaen yerofiung npotHs GONBLIHHCTBA MHHEPANBLHBIX
KHCJIOT, 1IeJIoYeil 1 OKHCJAHTe e, ol
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[Tpouynoctb u  ynpyroctb MOJAHITH/IEHA 3aBHCAT OT
TeMIepaTypbi: ey o :

IMpeaea npoy« Moayas
Temne a, °C t;gc'r;:tené’:a ’2 I:.?t?"'
parypa, P e

— 400 e 285 1 3600

—20 70 e e 215 7 400

ISy g 170 3 050

. | VORIV 130 2 200
40 o] 90 _—

i) AR S i — 970
60 g 60 =

M3 npuBeseHHBIX MNaHHBIX BHHO, YTO NpPH NOBLILEHHH
TeMNEepPaTypbl NPOYHOCTb NOJHITHIACHA M €ro YIpyrue CBOii-
CTBAa CHHXKAIOTCA. ITO HYXKHO YUHTHIBaTb, B YACTHOCTH, IpH
NMEepeBO3Ke H XPAaHEHHH MOJHITHJIEHOBBIX HPEHAXKHHLIX TPYO
JUIS TIpelOXpaHeHusl HX or pedopMaiuu.

Crapenne nosusTH/ieHa, BHIpaKamwlleecs B NMOHHKEHHH
€r0 MEeXaHHYECKHX CBOHCTB, NOBLILICHHH JKECTKOCTH H
XPYNKOCTH, MPOHCXOAHT MOJ BJAHSHHEM KHCJIOpPOAA BO3JyXa
H BO3JEHCTBMsI COJNHeUHbIX Jyueil. [as npepoTBpalieHus
CTapeHHsi B NOJHITHJICH BBOJAAT aHTHOKHCAUTeaH (cTalbu-
JH3ATOPHl): apOMaTHYeCKHe aMHHBI, QeHOJABI M CepPHHCTHIE
coeaunenusi, a Takxke caxy (or 1 go 3%). Caxa 3arop-
MaXKHBAET OKHCJIHTENbHBIE MPOLECCHl, YMeHbIIaeT AeHCTBUE
cBera. B ycaoBusix paGortsl gpeH (B YKPBHITHH OT COJHEYHBIX
Jyyed H ca1a0b0oM BO3JAEHCTBHH KHCJOPOAa BO3AyXa) I[OJH-
STHJIEH BechbMa J0JIrOBEYEH.

& *® &

Ha ocHoBamnu H3JOXKEHHOr0 MOXKHO CAeAaTh CACAVIO-
1lHe BBIBOIHI.

B nacrosiee BpeMs IJs ApeHaxa B 30He H3OHLITOYHOTO
YBJIAXKHEHHSI PEKOMCHAYeTcsi MPHMEHATb TpyOsl M3 BHHH-
nJ1acTa M IOJIHITHJICHOBHIE.

BBHy HenoaHoro cooTBeTCTBHS (DHIHKO-MEXAHHUECKHX
CBOHCTB STHX MAaTEPHAJOB MEJHOPATHBHEIM TPeOOBAHHAM
XHMHUYECKasi NPOMBILIEHHOCTh AOJKHA B OJHIKalilliee Bpe-
MSi CO31aTh CHEUHAJbHBIE CHHTETHYECKHE MAaTepHasbl sl
MEJHOPATHBHOrO  cTpoHuTenbcTBa. OHH  HOMKHBI  OBITH
TaKHMH, YTOOBl H3 HHUX MOXKHO OBIIO H3rOTOBJAATHL Il
JPeH-OCYLIHTeNell HenpephBHble HEJbHOTAHYTHIC H INIeHOY-

21






FMABA 2. NMNACTMACCOBBIE AAPEHAXKHBIE TPYBbI

KoHCTPYKUHK ApeHaHbix TPYO

Jpenaxnpie TPyObl — 3TO OCHOBHOM KOHCTPYKTHBHBLI 3.Je-
MEHT ApEeHbl, ¢ MOMOLILI0 KOTOPOrO PeryHpyioT BJAaXKHOCThb
noyBbl BOJH3H pacTeHHs, OTBOAAT OT KOpHeH pacTeHust u3-
GbITOUHBIE BOABL (pHCc. 4 M 5).

CyTh COBPEMEHHON 3aKpPHITOH APEHAMKHON CHCTEMLI 3a-
KJI0YaeTCA B TOM, UTO Ha H3OBITOYHO YBJAXKHEHHLIX 3eMJAAX
3aKAAABLIBAIOT B TPYHT HA ONpeieNeHHyio rayOuny cucremy
TpyDO, KOTOpHIE NOA JEHCTBHEM pAa3HOCTH HANopoB BOJbI
BHYTpH TPYyO H BHE HX Kak Obl <«OTCAachiBalOT» H3 3eMJH
H3OBITOYHYIO VISl pacTeniii FPYHTOBYIO BOAY H OTBOAAT ee
3a Tpejeabl OCYlIaeMoro yuacrka, ,

Or npasmibHOi paboThl ApeH 3aBHCHT BOAHO-BO3AYLU-
HbIfi H CBA3aHHBI C HUM TENJOBOH W NHINEBOH pexHMbL,
yCTaHaBJAHBAIOIUIAECH B AKTHBHOM CJoe Nno4YBLl BOJIH3R pac-
TEeHHS1 NOA BAHAHHEM JCHCTBHA OCYUIHTCJABHON CHCTeMBI.

OcHOBHAS 3212494 OCYIUHTEAbHKIX JPCH — BOBPEM#A OTBO-
JWTh OT pacTennst H30bl-
TOYHYIO FPYHTOBYIO BORY H
co3/laBaTh TeM CaMbiM B
AKTHBHOM CJIO€ [104BbI OCY-
waemMplx 3emenb 06aaro-
NpUSATHLIE  YCAOBHH  ANA'
JKH3HH KyJbTYPHBIX pacre-
HuiL.

Jlpena B COBpeMCHHOM
¢e MOHMMaHHK A0JKHA 005-
3aTeqabHO BKJIIOYATH B Ce-
0a yCTOHYHBYIO BO Bpeme-
i TpyOy ¢ HEeoOXOANMOIr

BOAONPHEMHON 1 BOAOOT

Boasiuelt  crnocoGHOCTLIO, BLs diria
. 4. 3akpuraa apen :
3AMOKEHAYI0 HA JIOCTATON- 1 saxusmsse aoaner :‘f_";zpzrn

KoajekTop: 33— ¢ -
HYI0 MIYGUHY € YKIOHOM,  Loicnpnenmux, o o oorores 42
06eCneYHBAIOILIHM CTOK BOL

23



Puc. 5. Jlecficrene apeHaka:

! — NOBEPXHOCTH TPYHTOBBIX BOM MO OCYIICHHA; 2 — nonepx-
HOCTL TDYHTOBLIX BOX NOCHE OCYMIERANsA; 3 — ocymennnft caoff
ropda; 4 — HopMa ocymenus; & - 3aKpuitan zpena; 6 - rpym-
TOBLIE BOJAKL.

no neil. Jlpeuol ¢ pasaHyHBIMH 3aNOJHUTENAMH B BHAC
XBOPOCTa, KAMHeMH, 'paBHs He ONpaBAaJjH ceOs HA NMPaKTHKE.

Jloaruit mepHOA BPeMEeHH JipeHaXKHble TPYOKH H3TOTOBJA-
JM M3 MeCTHBIX NPUPOAHBIX MaTepHaJoB (rJIHHA, IpeBecHHa).
OcHOBHO! HETOCTATOK HX COCTOHT B TOM, YTO OHH CJHIIKOM
KODOTKH, HaNlpuMep TOHYapHble TPYOKH WMEIOT AAHHY 33 C.iL.
Tak xaxk jgmuna apes obniuno GuiBaer 100—150—200 », TO
B TPaHIIE0 MPH CTPOHTEJBCTBE OJHOMN JPEHB TIPHXOAHTCH
VKJIaJbiBATh MHOXKECTBO MaJIeHbKHX TPYOOUeK, BpPYUHYIO
NOJATOHSAST WX OAHY K JIPYTOH H HIOTHPYS KaXKABIH CTHIK
(GUIBTPYIOIHM MaTEPHAJOM OT MPOHHKHOBEHHS B JpPeHaX-
Hyl0 TpyOy uaa. Ha xaxayio TroHYapHYIO JpeHy JJIHHOM
100 » paGoyeMy MPHXOAUTCS NOJATOHATDH, ONPABAATL M H30-
auposath Bpyunyio 300 crbixoB. Taxkue KOHCTpYKUHH Jpe-
HaXXHBIX TPYOOK yAOBJETBOPANH CTPOHTENEH MPH KYCTaPHOM
cnocobe CTPOHTENbLCTBA U CJabOM pasBHTHH MexaHH3allMH.
B nacrosiiee BpeMs cTapbie KOHCTPYKIMH JIpeHAXKHBIX
TpyO BOLLTH B TIPOTHBOPEYHE ¢ NPOTPECCHBHBIMH METOAaMil
CTPONTEJBCTBA, CHAEPKHBAsA Tepexo] Ha HHAYCTPHAJbHBIC
METOJbl CTPOHTENBCTBA JpeHaxa, Ha MOJHYIO MEXaHH3aIHIo
3aKJa/lKH JpeH.

Celiyac TpeOylOTCA TaKHe KOHCTPYKUHH JAPEHAKHBIX
TpyO, KOTOpbIe NO3BOJSANN Obl MOJHOCTHI0O MEXaHH3HPOBATH
npoueccul Mo HX 3akaanke. KoncTpykuun Takux tpyd coaza-
Hbl B Hallleil cTpaHe ¥ 3a pyOeKOM Ha OCHOBE HOBBIX NOJI-
MEepHbIX MaTepHajoB — maacTtmacc (puc. 6, Tada. 2 n 3).

HaunbGosee copepmieHHBIE IIJIACTMACCOBbIE JpPEHANHLIE
TpyObl UMEIOT AJHHY, PAaBHYIO JAJHHE JIPEH, H TO3BOJSIOT
CTPOHTh ApeHbl Ge3 cThikOB. Boma mocrynaer B HHX uepes
nepdopanioHHble OTBEPCTHA WAH BOJONPHEMHEIE 1IBH B
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Pic. 6. OcnopHble BHALI IVIACTMACCOBLIX ApCHAMKHBIX
Tpy6:

Q — NPOMBMIUAEHHOTO HITOTOBACHHS; 6 — H3 YOPYTHX JACGHTY
| — rodpuposannan; 2 -—raaakaa; J-—c ynpyronomxarofl
paxnaecTkoft; 4 —c 3aMKOM <MOJAHHS» ® nepdopauneit;

5 — ¢ nepdhopHpoBaniio HaXACCTKOH; 6 — C ynpyronoxxa-
TOR HaxnecTKoN i rodpupoBaHHOA KPOMKOR.

Tpy6Kax M3 ynpyrux miaeHok. [as M30JSUHH OT MPOHHKHO-
BeHusi B TPyOH MJa HX oOepTHBAIOT (HALTPYIOUIHMH MaTe-
pHAJaMA WJIH YCTPAWBAIOT MJIO3AUHTHLIE BOXONPHEMHBIE
OTBEpPCTHS, MO3BOJISIONIHE CO3aBaTh MHKPO(DHIBTPEI H3 OK-
pyxaiomero Tpyont rpynta (cM. puc. 8 u 31). ;

Jlnst Toro 4ToGb! BLIIOMHATE CBOI0O OCHOBHYIO Bajavuy —
OTBOIXHTb TPYHTOBbIE BOJBI, APEHaKHbe TPYOKH [LOIHHEL
OTBEUATh OMNpPEIeJEHHbBIM MEeJHOPATHBHO-TEXHHYECKUM Tpe-
foBaHUAM: ‘

1) npuuumarth B cebs OnpeieSeHHOe KOJNHYECTBO TpPYH-
TOBOH BOALB B 3ajaHHOE Bpemd;

2) OTBOAHTL MPHHATYIO BOJY 3a MPEAe/bl y4acTKa;

3) OBITh HOJTOBEUHBIMH.

[Tepsoe TpeboBanHe obecneyHBaercst JOCTATOYHLIMH
BHYTpPeHHHUMH pabounMH pasMepaMu TpyD, a TakiKe npa-
BHJBHBIM BHIGOpDOM pa3mMepoB ¥ (opM BOJONPHEMHBIX OT-
BepCTHIl, HX COXPAHHOCTBIO H TMPHMEHEHHeM Mep JI/Iisi 10Bbi-
nieHHs1 uX PpaboToCnOocCO6HOCTH.
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Bropoe — uucToroll BHYTpPEHHETO ceueHns Tpyd W jocra-
TOYHLIMH YKJIOHAMH TPYO, oOecneuHBaOMUMH HEOOX0MMYIO
CKOPOCTb TOKA 'BOJbI 110 TpyDe.

Tperbe — COXPaHHOCTBI)  BOJAOOTBOASILEr0  OTBEpPCTHS
MPH HAXOXKAEHHH TPYObl B FPYHTE H JIOJATOBEYHOCTHIO MaTe-
pHaJa, U3 KOTOPOTO OHA H3TrOTOBJIEHA. :

Pasmepbi gpeHaxHbix Tpy6

HauGosee pacnpocTpaHeHHbe TOHUAPHbIE  JPeHAKHbBIE
TPyObl, NIpHMEHsieMble KaK B Hauwleli cTpaHe, Tak u 3a pyde-
ZKOM, HMEIOT KPYIJ0€ CeYeHHE BOAOOTBOASILIErQ OTBEPCTHS
anamerpom 50 mam. B CHIA munumanbublit guamerp Tpyo
M3 YCJIOBHH 3KcayaTauuyd npuHar pasHeiM 100 sx. Heko-
TOPbIE HCCJAeA0BATe/H H H3TOTOBHTENH (Taba. 2 u 3), nexous
H3 TOTO, YTO IUEPOXOBATOCTh Y YHCTLIX I1J1aCTMACCOBLIX TPYH
MEHBHIC, YeM Yy FOHYapHbIX, TOJAXOAH K BHIOOPY AHAMETpa
JIpeHaKHBIX TPYO TaK Ke, KaK BOJONPOBOAHBIX, NPEATOKHUIH
YMEeHBUIHTh AHaMETP BOJONPOBOAANIEr0 OTBEPCTHS APEHANK-
HBIX TPY0, H3TOTOBJEHHLIX M3 maactMacc. [To mamemy mue-
HHIO, 9TO NMpeJIOXKeHHe He OOOCHOBAHO H HeueecoodpasHo.
Onprr Memiepckoit  30HaJbHON  ONBITHO-MEIHOPATHBHOI
CTAHUMH TO TPHMEHEHHIO MJIaCTMAcCOBOro Jpenaxa B 1po-
H3BOJICTBEHBIX YCJOBHAX TMOKA3aJl, 4TO TPAKTHUYECKH Iepo-
XOBATOCTb JPEHAXKHLIX TPYO MOCAC HECKOJABKHX JeT paboTii

HX B TPYHTC 3aBHCHT He OT LIEPOXOBATOCTH Martepuanaa, H3 .

KOTOPOr0 OHH H3TOTOBJIEHDI, a OT IEPOXOBATOCTH OTIOKEHHUH
B TpyOKax, mMO3TOMY MEHbIIasi 1epoXOBATOCTh IWIACTMACE
MO CPABHEHHIO C KEPAMHKON HEe MOXKET CJAYIKHTH B OOBLIYHBIX
VCIOBHAX PaboThl JIPeH OCHOBAHHEM IJisi YMEHBIICHHS /NHa-
MeTpa yipeHaXKHblX TpyOok. [lomMHMO TOro, H3BECTHO, YTO B
OT/IHYHE OT BOJAONPOBOAHLIX TPYO B COBPEMEHHBIX YCJOBHAX
A0JITOBEYHOCTb PAbOTHI TOHYAPHBIX JPEHAXKHBIX TPYGOK 3a-
BHCHT OT BPEMEHH 3auJIeHHA HX BOJOOTBOMAMIUX OTBEPCTHII,
a He OT MaTepPHaJIOB, KOTOPhIE ABJAIOTCA 10 CYUIeCTBY BeUHbI-
MH. YewM MeHblle  BOLOOTBOASLIHE OTBEPCTHS JPEHAKHBIX
TPYO, TeM MEHBUIHM KOJIHYECTBOM MJa HX MOMKHO 3aKpbITh.
[IpakTuka nokasmiBaer, uTO M5 NOBBLIIEHHS HAMEKHOCTH
paGoThl YIpeHaKa HEOOXOAUMO YBEAHYHTL JHAMETD JApeHaK-
HBIX TpyOOK. '

Tak, wanpumep, B Hauweli CcTpaHe NpPH pPEKOHCTPYK-
IHH JpeHaxHHX cucreM B Kaanuuurpajickoit obaact
rOHYapHblE |IPeHaXKHbie TPYOKH, WMelollHe BHYTPEHHHI
anameTp 25 MM, 3aMensioT TpyokaMu jgHamerpom 50 mm.
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M3 ckazaunoro switekaer, wro B8 CCCP B nacrosiiee BpeMsi
HE caeayer AHaMeTp ApeHaXKHbIX TPyGOK NPHHHMATH MeHb-
ue 60 mm. [luamerp ApeHaKHBIX TPYO Apen ocywmnTesei
CAeAYyeT NPHHHMAThL KOHCTPYKTHBHO, KaK 9TO JAeAaeTcs Js
PETYJIHPYIOUHX 3/IEMEHTOB OTKPHITOH OCVIIHTEABHON CeTH.

Boponpuemusie oTeepetms

B ronuapuuix apeHax BOAOMPHEMHBIMM OTBEPCTHAMH  CJy-
AT 1esH, 06pasylolHecs B MECTaX 'CTHIKOB TOHYAPHBIX
TPYGOK. PasMep HX 3aBHCHT OT KayecTBa HOJAYUYCHHBIX
Ha 3aBO/ie TOPLOB JApPeHaXKHBIX TPYOOK M Kauecrsa yKJaid-
Kn Tpy6ok paGounmu. Topubi ronuyapHbiX TpyGoOK, H3ro-
TOBJASEMBIX MHOTHMH 3aBOjlaMH, HMeIOT OoJblule He-
POBHOCTH. BeuigyicTBHe STOTO 1LUEH B CTHIKAX TPYOOK jake
NPH IVIOTHOH TIOATOHKE HX BO BpeMs YKJAaIKH HOJYYaioTCs
BhiIIe NONYCTHMBIX. ECaH Ke yuecThb HeBLICOKYIO KBajmdu-
Kaluuio paGounX, YKAAAbIBAIOIHX APEHAXKHBE TPYOKH, N
HeA06POCOBECTHOE OTHOILEHHE K paGoTe HeKOTOPHIX pabo-
YHX, KOTOPBIX NPHBJIEKAIOT BPEMEHHO Ha paboTy MO CTPOH-
TCJIBCTBY ApeHa<a, e B CThIKAaX NoJay4yanTcs abCcoJi0THO
HemonyctaMeiMi.  HaGaionanuce cayyan  (mampumep, npu
CTPOHTE/IbCTBE JIpeHaXka B noime p. Fxpomsi), Korga Tpy6-
Ka OT TPYOKH YKJIajblBaJach Ha PaCCTOSIHHH JIECSTKOB CaM-
THMETPOB. )

B noBom Brje ApeHaka npu npUMeHeHHH T11aCTMaCCoBbiX
APeHa’KHbIX HENPephiBHLIX TPYO NOJyHMeHbLl COBEPIUeHHO HO-
BblE BO3MOXKHOCTH CO3JaHHS BOJIOIPHEMIEIX OTBEpCTHI!
Apesax<HpIX Tpy6. BojonpueMHbie OTBEPCTHSI Takux Tpyod
o0pasyer MallHHA-aBTOMAT, KOTOpas rapaHTHpyer HX Io-
CTOSAHCTBO M HE JONYCKAeT HCKAXKCHHS,

Kpome Toro, mpu maIacTMaccoBoM Jpemae cosaaiorci
BOJONPHEMHbIE OTBEPCTHS CAMBbIX PA3JHUYHBIX Pa3MepoB i
THIOB (pHe. 6, 7). B e 1bHOTARYTHIX TPY6ax BOAONPHEMHbIE
OTBEPCTHS YCTPAUBAIOT B BHAE KPYIJBLIX HJH 11e1e06pasHn!x
nephopauHONHBIX OTBEPCTHIl, PACHOJOKEHHBIX ¢ ONHOI CTO-
ponbl Han mo nepumerpy. Ilpn yknaake Tpy6 B rpyHT ogHo-
CTOPOHHHe nepdopauuu MOryT pasMemiathest JH60 BHH3Y
VJI0KEHHOM TPpyObl, 160 cO0oKy. B Tpy6ax W3 JeHT BUX BO- -
JONPHEMHBIX OTBEPCTHH MOJYYaeTcs PasiHYHBIM B 3aBHCH-
MOCTH OT THRna mwsa TpyOul. [lpn HemocratouHoit Beanumie
BOIOMPHEMHBIX OTBEPCTHIT WIBA CYMMapHYIO BEAHUHHY BOJIO-
NPHECMHBIX  OTBEPCTHI TPYGLI MOXKHO VBEAMMHTH 3a cuer
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Puc. 7. Boronpreminie oTBepeTas Apesaxnux 1py6:

2 — rouNapamx; 6 — nascrmacconmx; [ —- UCALHOTAHYTHIC TPY«
Ouly 2 — 1py6nl H3 Acur.

nepgopauny Jent, nan roppHpPoOBAKHMS HX KPOMOK, KAK 5TO
caeaano Meuepekoit 30OMC (puc. 6).

OcoGenno MHTEpeCHa BOSMOKHOCTL CO3AHMA He3amise-
MbIX BOJONPHEMHBLIX OTBEPCTHI 8 MJIACTMACCOBBIX APEHAaXK-
HbIX TpyGax (puc. 8 u 31). IIpumepom moxker GuITh BOIO-
lpHeMHOe OTBepCTHE TPYOBlI U3 JEHTHI € YIPYronowaxaroil
HaxJjecTkoi, npumensieMoin Memepckoii 30MC ¢ 1960 r.
(12, 29]. HcenenoBanne sTHX TPYD Ha 3auAsieMOCTh NMpH 3a-
KJlaZike HX B NecyaHble MeJKO3ePHHUCThE TPYHTH MOKA3aJH,
YTO MocJje Tpex JeT paboThl B NOJEBLIX NPOH3BOACTBCHHBIX
VCJIOBHAX OHH ObIJIH MPaKTHYECKH uHCTHI OT maa. OOwsc-
HSIETCSI 5TO TEM, YTO HIOB THNA «YNPYronoakartas HaxJecT-
Ka» npeacrapiser coboft KJAHHOOOpasHOe OTBepcTHEe ISl
BXOAa BOAB B TPYOLl, OpHEHTHPOBaHHOe (oJee WHPOKO
yacTblo kauna Bun3, Ilpu TakoM mBe cosnaercs ecrecTBel-
HBI  rpyHTOBOH  HABTP,
KOTOpHIH, NPONycKasi BOAY,
samuitaer Tpyby or npo-
HHKHOBEHHSI TPVYHTA.

HaGnmonenusa 3sa paGo-
TOH NJAaCTMAaccoBOro jipe-
Haxa Ha Goaore THHKH B
Psaanckom paiione Psizau-
CKOif o6GsacTH nokKasaus,
YTO TJjIacTMaccoBas JApeHa
C ynpyronojKartbiM LIBOM

Puc. 8. Hesauasemas apenaxuan rpy‘cnoco6Ha T
6a U3 ynpyrofl JemTH: MS NPH BLICOKHX YPOBHSX

I —woxa; 2 —mx; 3 — ecrecraenunft gumrp, TPYHTOBBIX BOJ NPHHHMATH
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Puc. 9. Boponpopoasimee oTsepcTHe 3ameHnbIX ape-
HaXHHX TpYyG:

G — MeHbLINAA crenenk saunenusn; O — GOapas creneHb
danaenna. I~ ua; 2 - BONONPOBOASALLEES OTBEPCTHE,

H OTBOAMTL C MOJeH camoe 00JbllIoe KOJHYECTBO H36LITOY-
HBIX BOA (pHC. 26). :

ITO 0C060 BaXKHO IS APEHAXHBIX TPYGOK, KOTOpHIE
AOJIZKHBl ¢ MAaKCHMAaJbHON OBICTPOTOH OTBOJAHTH H3OBITOU-
Hbi€ TPYHTOBbI€ BOJIbl BECHOH H NPH MNOABEME HX JIETOM OT
BHIMAAIOUIHX JIOXKAEH, ¢ TeM YToOB o6ecrneynTh 6oJice
paHHee HauaJo MOCEBHLIX PabOT H MHHHMAJIbHYIO JJIHTENb-
HOCTb NOATOIVIEHHSI KODHEBOH cHCTeMbl pacTenuit. Bono-
NPHEMHYIO CIIOCOOHOCTH MJVIACTMACCOBBIX TPYG MOXKHO yBe-
JHUATD NyTeM OGepTHIBAHMS HX CTeKJoMmaTtepHaaamu [49].

Bopgoorsogsauan cnocobHocre

Bopootsoasmas crnoco6HocTh ApeHaMHbLIX TPYO 3aBHCHT
OT MOATOKA BOXbI, Pa3SMEPOB BOJOOTBOLAILCTO OTBEPCTHS, |
LIEPOXOBATOCTH CTEHOK, YKJAOHA TPyOLl H OGECNeYyeHHOCTH
BbIXO/Ia APEHaXXHBIX BOX B YCThe TPYOHL.

Pasmeps! BOOOTBOMAKMX OTBEPCTHI ApeH OGBLIMHO NpH-
HHMAIOT KOHCTPYKTHBHO, TaK KaK OHH He NMOCTOSHHBI BO
BpeMenn. OHU H3MEHSIOTCSl B 3aBHCHMOCTH OT CTENeHH 3al-
JIEHHSI JipeHaxkHbIX TpyO (puc. 9).

[Ipaktvika noxasana, 470 ApeHBl MOIYT HaJeXHO OTBO-
AHTb BOJY TIDH 3aHJIEHHH JPEHaXHBIX TPYGOK C KPYIJbIMI
BOXOOTBOASIIGMMH OTBEPCTHSIMH nHamerpoM 50 mum na 259,
[TosToMy B MHCTPYRUMAX TIO SKCMIyaTALHH 3aKPHITOro Jpe-
HaXa mpefycMOTPEHO TIpH 3aHJeHWH JpPeHaKHBIX TPYOOK
10 25% cevyeHHst OUHCTKY OT HJ1a N BBHINOJHATH., Ha ocHOBA-
HHH CKa3aHHOTO CHHTAEM, UTO B MAACTMACCOBBIX TPYOKax
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MOZKHO HMETh TIPHMEPHO T Ke pasMepsl BOAOOTBOAAMNX
OTBEpPCTHH, 4TO U B OOBIYHBIX TPyOax, TO €CTp paBHbIe NJO-
uagn xkpyra ¢ guamerpom 50 ma. lllepoxosartocth CTEHOK
NPH BBUTONHEHWH KOHTPOJBHBIX pacueToB lJIaCTMAaCCOBLIX
JApeHaXxHbIX TPYOOK CJeAyeT TPHHHMATD IPH YCIOBHH Mexa-
HHYECKOro H GHOJIOTHUECKOro saujienus nx ceuenus na 25%.
Ona B 3TOM cayuae OyJAeT NIpHMEPHO pPaBHA HWIEPOXOBATOCTH
OOBIYHLIX TOHYAPHBIX TPYO. Bty '

YKJIOHB JipeH A0 CHX nop oObIYHO NMPHHHMAJAH B mpeac-
aax 0,002—0,003. B nocaeanec Bpemsi H3 YCJAOBHI JAyyiied
G6opbObl ¢ 3aHJCHHEM PEKOMEHAYETCH YKJOHLI ADEH YBEJH-
yuBaTh. IliacTMaccoBble ApeHbl, HE HMEIOUHEe TONEpPeyHbiX
CTHIKOB, BBLIFOAHO OTJHYAIOTCH OT OOBIYHBIX TOHYAPHBIX
JIpeH TeM, 4TO OHH 6Ge30MacHLl B OTHOIIEHHH pasMbiBa TpyH-
Ta TEKYLWHMH 1O ApeHe BOAaMH 1ipH OOABIIHX YKJIOHAX
APeH.

YeThst I1aCTMACCOBEIX Apel HMeioT 60J1ee COBEPIIEHHYIO
KOHCTPYKIHIO, 4eM TIpH TOoHuapHoM apenaxe, OOLYHO TOH-
YapHble JIPEHBI Pa3pylIaAlOTCH B YCThE H3-3a MPOCAJKH KO-
POTKHX JipeHaKHbIX romagﬂux TpYOOK B MecTe COnpsiKenus
X ¢ ycrtbesoit TpyGofi. B miacrmaccoBom JipeHaxke 9TO
HCKJIOUeHO, TaK Kak llacTMaccosas JpeHa)knas Tpyoa,
npHCOeAHHAEMAA K KOJJIEKTOPY B yCTbe, HelpephiBHa (pHC.
10). INnacrmaccossie (pacoHubie YacTH HaXeKHO COGJAMHAIOT
JpeHbl ¢ KOJIEKTOPOM.

HAonroseuHocrs

JoaroBeuHocTs TWIACTMACCOBBIX  JPEHAXKHBIX TpyO 3a-
BHCHT OT CBONCTB Marcpuaja, u3 KOTOPOro OHH H3roToB-
JIEHBI, H COXPAaHHOCTH CBOOOJIHHIX OT HJa pPasMepoB BOJO-
OTBOJIANLENO OTBEPCTHS.

Puc. 10. Coepnnenne naacrMacCcopuix ApPeH ¢ KOAACKTOpoOM:
@ — ¢ OTKpuTHM: 0 — ¢ 3akpuTeM; [ — apeaamuan rpyfa; 2 — yerpesan
Tpy6a; 3~ Tpolunk.




“Marepua/bl, n3 KOTOPBIX H3rOTOBJSIIOT —M/4CTMAcco-
Bole TPYO! (BHHHIIACT, NOJAHITHACH), <CTapeioT» ot aefict-
BHS YJbTpa(HONETOBEIX JAyueli H pPe3KHX xodebanuil Tem-
nepatyp. 910 BHI3bIBAT HEOOXOAMMOCTh yHAedsuTh 0co6oe
BHHMaHHE WCNOJIb30BaHNIO 9THX MATEPHAJOB B HebGaaronpu-
ATHBIX YCIOBHAX BJHAHHS COMNHEYHOTO OBeTa M PEe3KHX
KoJeGaHuil TeMIepaTyphl BO3AYXa, TO €CTh B VCThEBOIl YacTH
JApeH, BNajalomHuX B OTKPHITHE KoJJeKTopsl. B aThx mecrax
HeOOXOAUMO TIPHMEHSITH  TOVICTOCTEHHBIE IJIACTMACCOBLIE
TPYOHL. B ocTasnbHOil 3Ke yacTH ApeH TpyOn HAXOAATCA NPaK-
THYECKH B TeMHOTE JIPH OTCYTCTBHH - PE3KHX KoaeGanHui
Temneparyp. Ectb ocioBanue nosararh, 4T TIACTMACCOBHIE
TPYOBI B 3THX yCJOBHSIX MOryT paGorath ne mence 100 Jer.
Ilpn mpoekTHpoOBAHHH MOXKHO MPHHATH CPOK CAYMKOBI HX
50 Jier, N0 aHAJOIHH ¢ BOAONPOBOAHBLIMH TPYGAMIL.

Coxpannocts CBOGOJHOTO OT HAA BOJOOTBOMSIIErO Ce-
YEeHiisl 3aBHCHT OT JABYX NPHUYHMH: COXPAHHOCTH TPyOsl OT
paspyuleHHs 110/ jelficTbHeM BHEUIHHX CHJ M CTENeHH 3au-
JIHHS! OTBEPCTHUS. :

JAas  coXpasHOCTH TPYO H3 HEIJACTHUYHBIX MATEpPHATOB
OT paspylieHHss OOLYHO NPUMEHSIOT TPYOHl ¢ NOCTATOYHOM
TOMMIMHON CTEHOK, onpexeasemoit pacyeroM. Ilpu menocra-
TOYHOH TOJIMHE CTEHOK O0PAa3ayloTCsi TPEUHHH, CTEHKH 00-
PYIWIHBAIOTCS, B 00pa30BABIIHECS OTBEPCTUA TocTynaer
FPYHT, 3aKpPBIBAIOUIHIT BOJOOTBOAAILEE OTBEPCTHE JApeHaX-
ol TpyObl. TpyOnl H3 NAACTHYEOKHX MATEPHAJOB, HMEIOMHE
yipyrie Je(opmauun CTeHOK, NPAKPHYECKH He Pa3pPyIIaoTCs
i, KaK 10Ka3a M WeCcTICTRHE HCCAe 0BaHHsA paGoTL aacT-
MaccoBOTrO JIpeHaXKa B MOJEBLIX YCJOBHSX, IHPOBEAEHHBIC
Memepexoit 30MC, Moryr coxpansite BO10NPONYCKHYIO
CIOCOGHOCTh H fIpH H3MeneHun GOPMbI CeYeHHS.

Ymeupillenne CBOGOAHOTO CEHEHHS BOJOOTBOASLIEro OT-
BEPCTHA MJIACTMACCOBBIX APEHAXHBIX TPYO BBHILY HX 3auie-
HHSi MIPOUCXOMHT C PA3JUYHON HHTCHCHBHOCTBIO C TeUEHHEM
BpeMeHH, Y4enbie-MeJAHOPATOPHl NPHHHMAIOT Mepsl 1A
SAMEeJIEHHS] STOrO Mpollecca, CnocoGHOr0 BHayaje yMeHbs
IWHTD  CEYeHHEe BOJAONPONMYCKHOTO OTBePCTHS JPeHaX<HOIl
TPyOLl, a B KOHIE KOHLUOB 33aKPHTh €r0 IOMHOCTHIO, [Ipu
CTPOHTE/IbCTBE OOLIMHLIX TOHHAPHBIX JApPeH HaGJIONANHCEH
CAydaH MONHOTO SaHJIEHHs BOJOOTBOAAIHX  JAPEHANKHHIX
TpyG 4Yepes |—2 rosa nocsie CTpoOMTENLCTBA JpeH H3-3a He-
KaueCTBEHHOH YKJAaJKH IOHYApPHHIX TPYOOK ¢ HEeAoNYCTHMO
GOMBIUMMH . pa3MepaMH CTBIKOBEIX UIeqefl ¥ [I0XOf H30-
asiunedi creikos [33]. TIpumenenne naacrMaccoBux apenax-
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HBIX TPYO, H3TOTOBJEHHBIX C COOJMIOJEHHEM TeXHHYECKHX
TpefoBaHu, HCKJIIOYaeT ONMAacHOCTb TAaKOro Katacrpoduyec-
KH OBICTPOTO 3aujeHHs, B nepcnekTHse yMeHblIEHHEe BOMO-
OTBOJSILLX OTBEPCTHI ApeHa)HbiX TPyO Oyrer MnoJHOCTbIY
HCKJIOUEHO, TAaK KaK BO3MOXKHO MNPHMEHSTh ClenHajbHbIe
He3anseMble JIpeHaXKHble TpyObl, 3AKPBITHIE COBEPLICHHBIMH
GuABTPAMH HJAH HMEIHe clellHajJbHble BallHTHbIe OT 3aH-
JCHHS BOJONPHEMHbBIE OTBEPCTHS.

Jas npefloxpaHenus JApeHaXkKHbX TPyO ¢ oObiyHbLIMH BO-
JAONpHEeMHBLIMH OTBEPCTHAMH OT 3aH/IeHHsi B TIOC/Ie1Hce Bpe-
MA CTAQJNH TNPHMEHSATH IOKPHTHE HX  HCKYCCTBeHHBIMH
¢uabrpamu u3 crekaomarepuanos [25]. Memepckoit 30MC
u JlarHHUHTI'uM npeasoxenn KOHCTPYKUHH He3aHJsieMbiX
JAPEHaKHBIX TPYOOK € KJAHHOBUAHBIMH H KOHYCHBIMH BOIO-
NpHEMHBIMH OTBepcTHamu (puc. 8, 31).

Tlpu nuycTPHANHBAUKH CTPOMTE/NbCTBA 3aKPLITOrO Jpe-
HaXka M NI0JIHOH ero MexaHHusauuu ornocol H3OVIAUHH BOIO-
NnpHEMHBIX OTBEPCTHH JpeH BPYYHYIO B HACTOSALLE BpeMs He
Moker ObiTh mpuHAT. KabGesbHasi NPOMBIIJIEHHOCTb JaBHO
OCBOWJIA PAa3JHYHOrO BHJAA OIVIETKH H H30JAIHH KabGene
oasu. [lostomy, TIpMMEHAss MEeXaHH3Mbl, aHaJOTHYHbIE
CyllecTByOlUM B KabGeJbHOH MPOMBIUIJIEHHOCTH, He Tipei-
crapasier 0coGoit TPYAHOCTH, MPH YUACTHH XHMHKOB, paGo-
TaloUHX B 06J4CTH MOJHMEPOB, CO3/1aTh APEHAKHYIO TPYOY
¢ obonoukoif, samumaloneii Tpydy Or MeXaHHYecKoro H
GHOJIOrHYEeCKOro 3aniaenns. MOKHO 0XKHAaTh, YTO B HejaJe-
KoM Oyayumem OYAyT Co3lanbl JpeHaxuble TPyOhl He TOIbKO
H3 OJHOPOJHBIX MOHOJHTHBIX, HO H W3 PAa3sHOPOAHBIX NO-
PHCTBIX M apMHpOBaHHBIX TmuiacTmace. IlosmBaTea HoBbIE
BHJibl TIACTMACCOBOro JApEeHa)a: MHKPONOPHCTHIH, apMonJia-
croBuift # Ap. ©C mMosABAeHHEM NOTHMEDHBIX CHHTETHUECKHX
CTPOHTEJbHBIX MaTepHaJOB' OTKPHIACH TIOHCTHHE HeHcuep-
flaeMasi BO3MOXKHOCTb COBEpINEHCTBOBAHHA JIPEHaXKHOI
TPyObl — OCHOBHOT'O PEry/iHpylonero 31eMeHTa OCYHIHTEeNb-
Hofi cucrembl. Teneppb yxe apenaxuas Tpy6a Oyier nenpe-
PBIBHO H OBICTPO MEHATBCA H COBepuIeHCTBOBaTbCs. Bos-
MOMKHOCTH K TOMY OTKpbliH noaumepsl. Hacrynuna mnopa
3aHATHCS KOHCTPYKUHAMH OCVIIHTEAbHLIX ApeH 6ojee BHH-
Marteabno, 6osee rayOoOKO, paccMaTpHBas JpeHbl KaK Ca0XK-
HblE THAPOTEXHHYECKHE MHKPOCOOPYKEHHSI.

B nacrosimee BpeMsi Haula oTeyecTBeHHAs TPOMBIJICH-
HOCTE BBINYCKdeT I1acTMaccoBbie UEeJIbHOTAHYTBIE J(PeHaX-
Hble TpyOBl M3 NOJIM3TH/AEHA, PYKOBOACTBYACH YTBEPXKEH-
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HUMH B Mae 1964 r. (ma 1964—1967 rr.) BpeMeHHBIMH
TeXHHYECKHMH TpeGOBaHHAMH K ApeHaxkHbIM TpyGaMm.

Texunueckue TpeboBanus K APeHMKHbIM TPyBam

Jpenaxspie TpyObl H3 IJAacCTHYECKHX MaTepHaIoB mpei-
HA3HAYaloTCH AJIsl YCTpoiicTBa TPyOuUaToro lpeHaxa IpH
ocymennn 60j0r (TopdsSHBIX TPYHTOB) H NepeyBIaXKHEHHbIX
MHHEpaJbHBIX 3eMeJIb.

Marepuadsl 173 U3rOTOBJEHHS IPEHAKHBIX TPYD MOJIK-
Hbl VJOBJETBOPATH CJEAYIOUHM TpeGOBaHHAM:

COXPAHATb CBOM (PUIUKO-XHMHUECKHE CBOHCTBA HEH3MEH-
HBIMH B TeueHHe JIHTesbHOTO Bpemenu (He menee 30 Jjer)
i OBITH YCTOHUHBLIMH K JEHCTBHIO arPeCCHBHBIX BOJ;

HE ABJATHLCS NMHTATEJAbHOH CPEAOH JJIi MHKPOOpraHua-
MOB, I'PHOKOB # >KMBOTHBIX (rpHI3YHOB);

He o0JanaTh XPYNKOCTBI W TEKYYecTbio TOJ BO3JEHCT-
BHEM HArpy3KH OT TpYHTA.

OCHOBHEIMH MaTepHaJaMH sl H3rOTOBJEHHS JpeHax-
HBIX TPYO MOT'YT OBITh: BHHMINIACT, NIOVIHITHJIEH H IIOJHIPO-
NHJeH.

Jlpenakupie TPyOBl M3 TJIACTHKOB JIO/UKHBI H3TOTOB-
JATBCS B OTpe3kax wiu OyXrax, IMajkue WiaH roppHpoBaH-
ubie. Jlauna Tpy6 B oTpeskax Jo/kHa ObiTh 6 M, @ B OyxTax
or 100 go 150 » (mauHa TpyO OOYCIOBAHBAETCS 3aKa3aMH
Ha OT/ACJIbHbIE MAPTHH H3TOTOBASEMBIX TPYO).

Jpenaxusie TpyObl g JApeH-ocylrnTesel (AuaMerpom
MeHee 75 Ma) NOJIKHBI HMETb BOAONPHEMHBIE OTBEPCTHI.
Koncrpykuuy Tpy6 J0MXKHBI o0ecneyuBaTh TOCTOSIHCTBO
dopMbl M Dpa3MepOB MNOJOCTH TPYO H BOAONPHEMHBIX
orpepceruii. penaxnsie TpyGLl ONHOrO JHAMETpa J0OJKHDI
COCIHHATHCH MeXAy coboit nmocpeacrsoM pacrpyda, npeay-
CMATPUBAEMOr0 Ha OJHOM KOHUE Kaxaoh TpyOnl, WIH
COEHHHUTENBHBIX MY(T. ‘

BojonpHeMHble OTBEPCTUs JOJIZKHBI ObITh PacHoOKeHbl
PaBHOMEPHO N0 KOHTYPY H BBINOJHEHbI B BHJE ITPOAOJbHLIX
napajaJebHbix meseit gauHolt 25—30 Ma M IIHPHHOMH
0,4—0,6 mm. OOwas EIHHA BOJONPHEMHBIX OTBEPCTHH
JqoJkHa ObITh paBHA JABOMHON JJnHEe TPYOHL |

TpyOut guamerpom cBbimie 50 mam, mpelHasHauYeHHbIE
IJIsE - KOJIIEKTOPOB, WH3roToBiasfior  6e3  BOJONPHEMHBIX
OTBEPCTHIL. E
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Jpenamusic TpyGbl B HONEPEMHOM Ceuennn 0TKHL!
HMeTh pasMepni: -

W i e Toamuna crenku Tpy6, My
MeTp. Tpy6, MM H3 BHENTAACTA M3 NoANSTIHACHA
40 ot6 l'o
50 0.8 l,2
75 1,2 1,9
100 | .5 2,0

OrKJ0oHEHHS] TOJMHHB CTEHOK TPyO JonyckKalorcs: st
Tpy6 aunamerpom xo 50 mm—0,05 mu, a aasa Tpy6 Gosbuiero
anamerpa —0,1 M. :

JHonycTHMoe OTKJIOHEHHE BHYTpPeHHEro juaMerpa Tpybd
OT HOMHHaJAbHOTO =+=2%. 2 |

Jna COCAUHEHHS] APEHANKHBLIX TPYO-OCYIIHTENEH ¢ KOJ-
JIEKTOpAMH H3rOTOBJAIOT PUTHHIU. PUTHHTH A0JKHB HMEThH
npoxojansie orsepcrua auamerpom 100 mm, a BxoaHble —
auamerpom 50 MM, # KOMIVIEKTOBATHCH MEPEXOJHLIMH naT-
pyGkamu ¢ orBeperusiMu 100X75 u 50X 40 mm. Ocu nat-
pyOKOB TPOIHHKOB A0JHb! ObITh B3aUMHO NEPNEHIHKYAAD-
HBIMH HJIH pacrnosaratbes nog yraom 60°

Hpenaxusie TpyOu auamerpom 40 i 50 mm no ocoGomy

3aKasy MOryr o0epThiBaThCsl (HABTPYIOIHM MaTepHAJIOM
H3 CTexJoBaThl HIH TpodHIOHA.

JIpenaxknpie TpyOnl M3 MJIACTHKOB JIOJIZKHBI JIONYCKATh
BX XpaHeHHe W TPAHCIOPTHPOBKY TMpH TeMiepatype OT
—25°C 10 +65°C B ycaoBusix aTMochepHbX BO3ACHCTBHIL.

Onu 0/AKHBl BEIICPIKUBATE JdaBaenue rpynra or 0,5 1o
0,7 xefcm®. TpyObl H3 NAACTHKOB JOJXKHBI BbINYCKAaTbhCH
3aBOJIOM B Tape, He jgonyckamoumef  HX NOBpexaeHHus Ha
CKJaje HJaH NpH TiepeBo3ke.

L3 - Bl

M3 ckaszaHHOro cJjejyer, YTO NpHMEHEHHE MJJacTMace B
NPaKTHKe OCYLIeHHsl NO3BOJHJI0 mnepefiTh K Goaee copep-
ICHHLIM KOHCTPYKUMSIM JApPeHaXKubiX TpyOoOK.

B nacrosniee speMs MOXHO PEKOMEHIOBAaTh A CTPOH-
TeNLCTBA JApeH-oCylnTeaell roToBble HenpephisHbie rogdph-
POBaHHBIC M TJAJKOCTEHHbIE BHHHIIACTOBbIE M NOJHITHIIE-
HOBBle TPYObI NPOMBINIJIGHHOTO H3TOTOBJIEHHs U TPYOH H3
BHHHNIACTOBOM TenKH, QopmupyeMbie B GecTpaHIIeHHOM
ApPEHOYKJa/yHKe B npollecce 3aKJajKH Apens (c ynpyro-
NOAKATON HaxJgecTKON # ¢ nepdopupoBannoil HaXAECTKOI).
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FAABA 3. CTPOMUTENBLCTBO NMNACTMACCOBOrO
) APEHAXKA

HUcnonb3osanue maacTMace B MeAHOPATHBHOM CTPOHTENb-
CTBE MO3BOJHJIO HE TOJBKO CO3[4aTh JYy4YlUHe N0 CPABHEHHIO
C NPHMeHsIeMbIMI PaHee KOHCTPYKUHH ApeHaXHbIX TpyO, HO
H yAY4IIHTS TEXHOJOTHIO CTpOHTENbCcTBA ApeHaxa. [losbicH-
Jdach MNPOU3BOAMUTEJNBHOCTh TpYJAa, CHH3W/IACh CTOHMOCTb
sakJajKH JpeH, obJerdyed Tpyi paGounx, pesko yMeHbIHIcH
TOHHAX TPY30MepeBo3ok.

OCOGEHHOCTH CTPOHTENBCTBA TIIACTMACCOBOTO JpeHaka
ONpPeaesioTCs OTHYHEM HOBLIX MI/1aCTMACCOBBIX JPeHaXHbIX
TpyO or rowuapubiX. ITpm naacrmaccoBoMm JIpeHaxke BMe-
CTO KOPOTKHX TrOHYAapHBIX TPYOOK NPHMEHSIOT JITHHHbIE
HeJbHOTAHYTbIC MjacTMaccoBble TPyObl NPOMBILIEHHOIO
H3TOTOBJICHHSI HJAM HenpepbiBHBIE TPYOB!, (opmHpyeMble
H3 ynpyroii BuHHIJactoBoll Jents (puc. 11 u 12). Tlpn
3TOM oOTnanaer HeoGXOAUMOCTb PYUHOH TIONrOHKH TPYO B
CTHIKAX H PYMHON H30JALHN KaX0T0 CThIKa, KaK ST0 AeJal0T
PH YKJaJAKe TOHYAPHBIX TPYOOK.

ITnacrmaccoBbiit Apenax B Hauleil ¢cTpaHe CTPOSIT TPai-
mefinbM M ‘GecTpanileiinpiM cnoco6amu. TpaHIICHHBIM ClO-
cobom apenn sakaaasiBaior B PCOCP, BCCP, Jlhtos-
ckoit CCP, Jlarsuiickoit CCP u dcronckoit CCP. Becrpan-
mefinbiii  cnoco6 crpouresnvcrsa npumensior B PCOCP,
Jlarsufickoit n Jlutosckoilt CCP.

Jlas  GecTpaHWeNHOTO  CTPOHTENLCTBA HEOOXOAHMb!
cneuuwaabHbie GecrpaHilefHbie  JPEHOYKJANYHKH, KOHCT-
PYKIMH KOTOPBIX paspaboransl HanGosee noaso BHUHT'nM
u JIntHUHUTHuM. JlarHUHUTHM npumensier Befimapckui
apesoyxiagunk-kporosareas (IAP).

TpaHweiHoe CTPOKHTENbLCTBO

CTpPOHTENCTBO  TIACTMACCOBOTO JIpeHa)ka TpaHuleiHbiM
cnoco6om HanOoJee MHPOKO PasBHTO B Be.noipdyccxoﬁ CCP,
rae pabors Beayres noa pykosojacrsom BeaHUHMuBX, u s
Jlurosckoit CCP, nne pa6oramu pyxosoaur JlarHHHUT'uM.
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Puc, 11. Hpenaxupie TpyGH, H3roTOBJACHHHIE H3 YNPYTHX JACHT,
H CMOTPOBOM BHHHIJIACTOBRIL KOJOAEN OYeHb JerkH.

Mawnnsi u npucnocobaenns. [lnacrMaccoBbiit peHax
TpaHLIEHHBIM COCOOOM MOXKHO CTPOHTH C TIOMOILLIO OOKIY-
HBIX JIpenaskKHeIX TpaHweiHbix okckasatopos DTH-171,

ATILI-202 TaaaHHCKOrO SKCKaBaTOPHOTO 3aBOJa H HM 101006-
HBIX,

Puc. 12. Cxema paGotat 1006GopyaoBanHoro Tpanmefinoro SKCckasartopa
STH-17]1 npn CTPOHTEALCTBE MJIACTMACCOBOTO JIPEHAXa M3 JIEHT:

] — nprenocobaenne aas zxmmm FONUYapPHHIX TPYOOK; 2 == KaTYWIKA C DPYJOHOM
naacTMaccopof AHTH; I — NAACTMACCOBaS JAeHTa, 4 — Hanpanasiouufl poauk;
§ — rpyGodopmnponarens TI1-400; 6 — apenaxnas 1pyla; 7 = saxsar, & — sKopb.
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Ilennoit  TpaHweRnbIT
skckaarop ITH-171 (3k-
CKaBaTop TPaHIUGHHBIH Ha-
- pecHoit) (puc. 13) npexnna-
. 3HAueH ISl PHIThSA TPaH-
¢ el NpAMOYIOJbHOro ce-
uernsi wHpunoit 05 M H
ray6unoit 1o 1,85 & ¢ 3a-
NAHHLIM  YKJOHOM  Q1Ha
TpaHUIen MojA YKJAaaKy row-
YapHbIX H ApPYrux Tpyod, a
TAK¥Ke JAPEHHPYIOWero Ma-
® Tepuasa. DKCKaBaTop npesu-
crapJisier coboit camMoxojl-
HYIO MamuAy Ha TyCeHHY-
HoM xoay. On paGoraer B
rpyurax no III kareropuu
BKJIOUHTE/IbHO, JLOMYCKAl0-
IHX YAeAbHOE JaBJjeHHe
ne menee 0,3 xefem?. Tpau-
esi ¢ 3aJlaHHBIM YKJIOHOM
AHA BBHIMOJHSAETCH B OXHH
Puc. 13, Tpammeiinmit skckapatop TPOXOI ¢ YKJAAAKOH rpyHTa
9TH-IT71. Ha JIeBYI0 CTOPOHY TpaH-

meHn. 3aflaHHblil YKJIOH BHi-
JePKHBACTCS aBTOMATHYECKH C MOMOIUBIO Cleisilieil cHCTe-
Mbl. DKcKaBaTop CcHa0XeH chnelHaJbHBIM TnpHcTIocobJie-
HHEM — TPYOOYKJIaAYHKOM JAJ5 10Aa4YH NOHYapHLIX H ILJacT-
MaccoBbiX TPyO6 Ha AHO TpaHuieH. 1o npHcnocobaeHne npea-
oTBpauiaer oOBaJ CTCHOK TpaHIUeH.

Llennoit paGounit opran umeer cRepXy pamy st YKJIALKH
roHYapHeIX TpyGOK H NEPeABHIKHOTO JIOTKA.

KosuloBas 11enb COCTOMT #3 ABYX OGECKOHEUHBLIX 1emneil,
K KOTOpBIM npHKpensiennl 11 kosuieif ¢ 3yObaAMH.

Haa noabema u onyckaHusa pabovero opraHa sKCKaBaTop
CHAOXKeH THAPOCHCTEeMONH. 3afaHHLIl YKJIOH JHA TPaHIUEH
obecneynnaer CrenHaJ bHbI npuGOp, YCTAHOBJEHHLI Ha
9KCKaBaTope, cocroauieii M3 JHTOH KOpOOKH, B KOTOpPON
CMOHTHDPOBAHBL 1BA IMADHHPHBIX PHINATA, COCAHNAIOINIHXCH
aybuaTbiM CEKTOPOM ¢ 1ectepHeil. Yroa nmosopora puluaros
OrpaHHYUBAETCS PeryJIHPOBOYHBIMH BHHTAMH. Phiuar mecrep-
HH HMEeT Ha KOHUE KJeMMbl, KOTOpbie HPH ero OTKJIOHEeHHH
Ha oOnpeNeNeHHb YroJ CONPHKACAOTCA € KOHTAKTHBIMH
BHHTAMH SJEKTPONPOBOAKH INpuGopa CBeTOBON CHIHAMH-
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3auAM aBToMaTHUCCKOR  caefsimiel  cucrembl. [Ipn  sTom
KOPPEKTHpYeTcs Mnojoxkenne paboyero opraHa mno BhiCOTe
H NOJAeTcA CBETOBOH CHrHAJL.

Ppiuar sybuyatoro cexkropa Ha KOHUe uMeer pe3bbosoe
I'HE3/10, B KOTOpOE BBHHUHBAETCS CTpeJIKa, CKOJAb3ANlas NpH
pa6oTe SKCKaBATOpa NO HANPaBASOILEH NPOBOJOKe, HATA-
HYTOR Ha MEpHble MeTannnyeckHe BENIKH BAOAL TPaHILEH
NOA YIJOM, COOTBETCTBYIONHM 3a/1aHHOMY YRKJIOHY JHA.

IlpuGop ykiaona jana Tpauuiew IojBeilien K pame pa-
Goyero opraHa Ha JABYX MEHTpPaX, TAK 4TO TPHU HAJIHYHN
rpysa obecreunBaeTcs ropH3OHTadbHOC NOJ0KEHHE npubopa
HE3aPHCHMO OT I0JOXKEeHHs IKCKaBaTopa. |

Jas yknaaku ronuaphblx TpyOOK IKCKaBaTop cHaOxeH
npHenocoGieHHeM, COeIHHEHHBIM Yepes Hanpasjsioume
HIBeJIEpHl ¢ Bepxuei pamoit pabovero oprana. Ilpucnoco6-
JIEHHe HMECeT JKes100 TpaneuHeBHaHoro mpoduas aas ony-
CKaHusi TpyO Ha AHO TpamHIleH H CHIeHbe Aast paGouyero.
B kaGune BOAHTC]S PACHOJOXKEH IUHTOK C CHIHAJbHBIMH
JaMnamMu  (KpacHoil H 3eJIeHOH) H KHOMKAMH PYYHOIO
ynpasiaenusi pabounm oprasom. Ha mepeaseM mHTKe HMe-
I0TCSl MepekJoyaTeJH PyYHOro H aBTOMATHYECKOro ynpas-
JICHHA paboyuM OPraHoM.

Ecau 3axuralorcst 1aMNoOYKH, 3HAUHT, TAYOHHA KOMAHHA
nepepna. [Ipu paborte ¢ BK/IIOYEHHOI aBTOMATHKON CHTHAJb-
Hble JIAMIIOYKH CJAYXKAT A5l KOHTPOJAs AeficTBUSl aBTOMaTH-
4YeCKOfi CHCTEeMBI, @ MPH PYYROM YNpaBJCHHH OHH CHTHAJH-
3HUPYIOT 0 HEOOXOAUMOCTH H3MEHENHA TYOHHDI KOTIaHus.

Texunueckas xapakrepucruka skckasaropa ITH-171

[TponsBoAMTEABHOCTD, M3/%QC . . . . . . . . . . . .. 90
CayOnua Tpanmen (MakcHMmanshas), 4 . . . . . . . . . 1,85
Ulupaua Tpanwen, M . . . . o . . v .. ... . MRS 0,5
ENKOCT ROBIIE, B¢ 0150 s e el arie sy 58 s Q0 158
CKOPOCTb KOBIIOBOM UMCHH, M/cK . . ., . . . . . ... 071,14
R I AT AR o R et 3 el lta B o s J1-48J1
Paboune CKOpPOCTH nepeaBmienis, m/vac . . . . . . . . 47196
FaGaputiHme pa3sepni B TPAHCHOPTHOM IMOJNOKCHIN, Af

FBAY -, 8,4

L e R R T e A 2,78

M COTR S A G O B S e g o oy SE . 3,1
BBRCI N o o3 Th A e S e L T T O o gie 9,23

Llensoit Tpanwennubii skckasarop ITIL-202 npeanasua-
YeH JUVIA PhIThSl TPAHLIEH NPAMOYroJbHOrO CeHenus rayounol
no 2 x# u mupuuoit 0,5 M. dxckasatop paboraer B rpynTax
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Zo 1l rpynnel BKIIOYHTEABHO, ¢ YACABHBIM IaBJCHHEM HC
menee 0,38 refcm®. JlomyckaioTes TBepable BKJIOYEHHS
(kamMHu pasmepamu g0 35 cm).

I'pynr, BbIHYTHII H3 TpPaHMIeH, BHIFPYIKAeTCA AYTOBBIM
TPaHCNOPTEPOM HAa MPaBYI0 HJH JIEBYIO CTOPOHY TpaHIleH,

Texnuueckan < xapakrepucTuka okckamatopa 9T1-202

[IpoH3BOAHTEABHOCTD, M3¥AC . . . . . . . . . . . . .. 100
Cay6una Tpanmen (Makcumanbuas), & . . . . . . . . . 2,0
L BDRNE TR - s e i 0,5
Emkocth koBIIA, 2 , , . . . . ., P 1 L e 23
CKOpOCTh KOBWIOBOI UCRM, M[CEK . . o . o . o . . . . 0,7/1,15
11U T T S A W B R L I L
MowmHocTs apurareasd, 4. ¢, . . . . . . . st e Fury 50
PaGoune ckopocTH mepenBikenus, M/¢ac . . . . . . . . 15—-400
["aGapuinnie passeps (B TPAHCHOPTHOM MOJOMKEHHM), 4

2 ER PR e e S AL e (e A 8,49

wHpHHa , S TR g 9 LA o e : 2,34

BHCOPR 7% ¢ Vs e B A AR Py SR 2,4
R el S SR S G S e St : 3 8,32

Jis 3akAaaku TIACTMACCOBBIX APEH M3 HENPEPHIBHBIX
NOJHSTHJIEHOBBIX Tpy0 NPOMBHLJIEHHOIO  H3rOTOBJEHHA
BesHUWM n BX npemioxui A00060pyioBaTh 3KCKABATOP
9TH-171 chemHbiM GapaGaHOM s HAMOTKH TPYG, NMpH-
AHMHBIM NPUCIOCOOAEHHEM H TIPHCHLITIAIONIHM YCTPONHCTBOM
(puc. 14).

JlatHUHUTuM nas yno6etBa nogaun TpyGw 8 JIOTOW
IKCKaBaTOPa NPHMEHHI NeTVIIO, HPHKPenIsieMylo y KaGuHb!
9KCKABATOPIUHKA, /sl pa3MaThIBaHHsl GYXT NOJHITHICHOBHIX
TPpyO Ha OOBEKTe NPENNIOKHI TPHMEHSITH CHENHA/bHbIe
CAHH.

BHHUHWIaM jonoasna Apenoyxk’iamouHoe yCTpoiicTBO
skckasatopa DTH-171 xacceroll a5 NaacTMacCcoBOIl JEHTH,
Tpybopopmuposartesem (puc. 12) u HanpaBAsIOMHM YCTPOIi-
CTBOM C KOJIBIleOOPAsHLIM OTBEPCTHEM, KOTOPOE MOHTHpY-
€TCsl Ha Kpbille XaOHHBI SKCKaBATOPLIHKA.

3akaanka apen. l.[lonroroBuTeAbHEEe pPaboTHh.
CoctaB  mOArOTOBHTENbHBIX PaGOT NPH  TpPaAHMmeENHOM
CTPOHTE/ILCTBE I1aCTMACCOBOrO APEHAXa Takol xKe, Kak M
NpH CTPOHTE/NbLCTBE rOHYAPHOro Apenaxa [36], a nmenno: na
MECTHOCTH OT KOJJIEKTOPA BBIHOCAT B HATYPY TPOEKTHYIO
Tpaccy JApeHbl; HHBEJAHPYIOT Tpaccy ¢ pasOHBKON NHKETOB
AJ51 YCTAHOBKH MEpPHEIX BeX; YCTaHaBIHBAIOT MEpHBIE Bexi;
MO HHM HATATHBAIOT OPHEHTHPHYIO TPOBOVIOKY CJAeAAlero
YCTPOHCTBA YKJIOHOLATYHKA.
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Puc. 14. Cxema yCTaHOBKH AONOAHHTEABHOIO OOOPYAOBAMMS HA IKCKA-
satop STH-171 npn CTPOHTEALCTBE MJACTMACCOBOrO JpeHaxa H3 roto-
X TpYO: by
1 — cremnuifl GapaGau; 2 — Oyxra mnoamsTHaenosux Tpy6: 3 — xponmrefn; 4 —
npyxuNa  poauka; §—n HANPOBAHHLN  POARK; 6 — TPeyrodbHan JACpessiEHaN
paMa AAf NPHCHNKR TPYO PHIXAWM TPYHTOM.

Jpenaxnbie TpyObl, A0CTaBJAAEMbie HAa CTPOHTEJILCTBO
B OGyxrax, an6o nepematbiBaloT Ha OGapabaH 3KCKaBaTopa
[20], au60 pacTArHBaOT BAOAL NPOEKTHON TpPacchl ApPeHsl.

2. 3akaanka ApeH H3 TpPyO6 NPOMBIIIJEHHO-
ro uaroroBaenus [lpu 3aknanke apen H3 Tpyb npo-
MBIUIJIEHHOTO H3TOTOBJEHHS NPHMCHAIOT B OCHOBHOM TpPYObl
OTpe3KaMH JJHHON He MeHbile AMuHBI Apensl. [locaemnne
JIOCTABJSAIOT Ha OOBEKT CBEPHYTBIMH B OYXTHI.

[Ipn ykAagKe NOJHITHACHOBBIX TPYO B APEHAXKHYIO TPaH-
Iel0, 3anoJHEeHHYI0 BOAOH, HX CJeAyer Ccpasy e IIpH-
rpysKaTh NPUCHIMHBIM NPYHTOM, TaK KaK BBHAY HX JIErKoCTH
OHH Cnoco0HLl BOMNALIBATL Ha TOBEPXHOCTD.

Besopycckuit  HayMHO-HCCJACAOBATENbOKHA  HHCTHTYT
MeaHopaunu H Boanoro xossitcrea (BenaHHMHM n BX) pe-
KOMEHAYeT YUYHTHIBATh NpPH YKJIajKe IJacTMaccoBoOro jape-
HaKa BBICOKHI KO3Q(HUHEHT JHHEHHOro TepMHUECKOro
pacmupennsi marepnasa [20]. Beaununna rtemnepatypHOro
H3MEeHeHHsl JAJIHHBL JIpeH onpenenserca (popmyJaoi:

Al=Ll Al,

rae [ — paMHA JApeHbl B MOMEHT YKJIaJAKH, M,

Af — pasHOCTb MEXAY MAKCHMAJbHON M MHHHMAJbHOH
TEeMIEpPaTypoil B MOMEHT YKJAaAKH ApPEeHbl H B rne-
pHoza skcnayarauus, °C;

A — K03 uunenT auuefinoro pacumpenus nHa 1°C
(ana nonnstuaena A=0,0002, 1jia 0OTHBHAKI XJ10-
puaa A=0,00008).
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[pu aaune noanstuaenosoii apens =100 4 u paznocrn

Temnepatyp Af=20°C yKopoueHHe HAH YIJIHHEHHE ee MO-

#eT cocTaBuTh Al=0,4 M. i o

Hcxoas M3 3HAUNTENBHHIX TEMOCPATYPHBIX HIMEHEHHI,
PEKOMEHIYeTCA NPHHHMATL ChNelHaJbHLIe Mephl AAA mpen-
OTBPALUEHHSI PACCTPOHCTBA ppenamabix Junuil. Tlogcoenn-
HATB ApEHY K KOJJICKTOPY CJEHAYET He paybiue 4em uepes
2 ¥aca mocsie ee YKAAAKH B TPAHIICIO H MPHCLITKH CJ0EM
rpynta 20—30 ca- AN2JOrHYHO BHITOHAIOT # JAPYTie COSTH-
Henus. Jlnuna Bxona TpyOul B pacTpy6 coenHeHHs MOMKHA
ObiTh HE MeHee D (M.

YKaaaka NOJHSTHACHOBBIX APEHAKHBIX TPYS C 3a30pOM
(BHPHTLIK) HE JIOMyCKAeTcsl, TaK KaK TpPH TOHHKXEHHbIX
TEMIEPaTypax KOHIbl TPpYO MOryT PasofTHCh HAa 3HANHTENb-
HYIO BEJHYHHY, UTO MOJMET BhI3BATh 3aHJCHHE JPEHAXKA.
Huxmiolo wacrh Tpanuweit (#a 20—30 cit) ¢ yAOKeHRHBIMH
NJ1aCTMACCOBLIMH TPYGAMH CAEAYeT 3achimaTh MADKHM PbiX-
JbiM rpyntoM. He nonyckaercs 3achinka KpynmubIMH KOMBS-
MH 3eMJIH, KaMHSAMH H JIpeBeCHbBIMH ocraTKamn. OKonua-
TEJBHO TPAHIIEI0 3acuinalor Gynbnosepamu. IpyHr B Tpan-
Hlee He YIVIOTHSIOT, @ H3OLITOK €ro HaCKIMaloT B BHAE BaJHKa
Han Heil. B Mecrax counenennit Tpy6 0Gs3aTeanHo caeayer
TINATEJNBLHO yTpaMOoBaTh IPYHT. A

3. 3aknanka npen H3 Tpy6, GopMHUPYEeMHX

H3 aent. TpanmefiHoe CTPOUTENLCTBO ApeH U3 Tpyo, dop-
MHPYEMBIX #3 BHEHIJIACTOBBIX JICHT, BHIIOJAHCHO B ONBITHBIX
cucremax  BHHHI'uM, CesHHHUIuM, BeaHHUMMuBX,
CesHUHT'mM u BenHUMMuBX yxaainisaan 8  Tpanmen
JIEHTOUHBlE TPYOBI, chopMIpPOBaHHBIE Niepe] YKAAAKON BHe
Tpanures. BHUWUTUM yknaawpan tpy6wr, Kak chpopmupo-
BaHHbIC HA OPOBKAX TPAHIUCH, TAK H H3rOTOBJAEMEIE B TPaH-
liee BO BpeMS JABHXKEHHMs TpaHUIEHHOro 3KckaBartopa
(puc. 12). CesHHUHUI'sM n BeiHUMMnBX saxnaasisain
TpyGhi, chopMupoBatiibie B ropsiueli cpejie, ¢ HeCOMKHYTHIMH
KPOMKaMH, €O CKBO3HBIM TIPOJ0JIBHBIM BOJONIPHEMHBIM IIBOM,
BHHHI'aM saknaneisan Tpy0bl co WBaMH THOA Ypyro-
MOJUKATON HAXJECTKH, CKpenJeHHol Koabuamu (puc. 11) c
nepopHPOBAHHON HAXJECTKONH H 3aMKOM «<MOJHHS», (op-
MHpYyeMbiC B XOJIOAHOM cocrosunu [4, 11, 12, 22].

[lpn sakiaaxke miacTMaccossiX TPyl H3 JeHT BO n3Ge-
JKaHHe MOBPeXJICHHs HX NPH 3achinke HeoOxomuMa ocobas
OCTOPOXKHOCTE H TUIATEABHOCTD. |

B navane sakaaxiu mpy6 TpaHilefiHBIM 9KCKABATOPOM
APEHBI B YCTbe HYKHO 3aKPENJIsiTh AKOPHBIMH yeTpoficTBaAMH

an ol rreved bl
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AJI51 IPEeAOXPaneHHs OT NPOAOABLHOrO JABHKEHHS 110 Tpaniiee
(puc. .al=r2)~.'=ﬁ.‘n-a ramenyst BuOpauuyu TpyoO, HaxoAAUHXCA BO
BpeMst JBHIKEHHA SKCKaBaTOpPa B HATAHYTOM COCTOSIHHH, He-
o0XOAHMO NMPHCHINATL X IMPYHTOM Cpasy mocje BhIXOga H3
OyHnkepa sxckasatopa. Ilpn yxaajaxke B yc/aOBHAX TeMiepa-
TYP, {IPH KOTOPLIX BeJTHYHHA AOMYCTHMOH yAapHOH BSI3KOCTH
CTAHOBHTCS HEMOCTATOUHON, HYXKHO MPHMENATh MOAOTpes
JIEHT, YKPLITHIX B 3TOM CJyyae CHelHaJbHBIM MeTajlJanuec-
KHM KOXKYXOM. -

CrpounteanctBo Koaaekropos. [Tpu rtpauieiniom crpou-
TEJALCTBE IMJIACTMACCOBHLIX KOJMJEKTOPOB  JIOMOJHHTENbHbIX
YCTPOMCTB K TpaHmIefHbIM SKcBaBaTropam He Tpebyercs.
Koanexkropusie TpyOnl 3aKkAa/ibiBalOT B TPaHlleH OTPesKaMu
aauHol 10 8 M. TloaustaNeHoBBIe TPYOR COGAHHAIOT BpacT-
py0, BUHHIIACTOBLIE MOXKHO YKJIAALIBATD BHPHTHIK. [liHuHa
pacrpyfa noJHSTHJAGHOBLIX TPyO, YYHTHIBAS BO3MOXKHBIE
TEPMHUYECKHE NPOJoJbHbIE AeQopMallid  MOJHITHICHOBBIX
TpyO, MoJKHA. ObiTh He MeHee 50 Mt

Koa/ieKTophl B 1/1aCTMACCOBOM JIPEHAXE H3 IKOHOMHYE-
CKHX cooOpaKeHHil CTPOAT ceilyac B OCHOBHOM H3 IOHYaPHBIX
Tpy6. IpH cHHKeHMH LeH Ha nJacTMaccoBbie TPyOLl Oyier
uejsecoobpasen mepexon OT TOHUAPHBIX K TJIaCTMAcCOBHIM
KoJiektopaM. B cBsisn ¢ 9tuM BeecoiosHbiM HayuHO-HCCe-
J0BATEILCKHM HHCTHTYTOM _THADOTeXHHKH H  MeaHopammi
HCHBITHIBAIOTCA B TOJICBBIX YCJAOBHAX IJIACTMAcCOBHIE KOJ-
JIGKTOPH M3 BHHHILJIACTOBBIX BOJONPOBOAHBIX TPYO 3aBOA-
CKOrO H3roTOBJICHHSI H U3 BHHHINIACTOBON mieHkH, M3 naen-
KH 3aJI0XKeHBl KOJVIEKTOPHI AnaMerpom a0 70 MM, 10CTaTOY-
HBIC VIS MEJKHX CHCTeM BbhiGOPOYHOro ApeHaxa.

Cuapas/inuecknit pacyer BOJLOOTBOAAIIECIO CEYEHHSI KOJ-
ACKTOPHBIX BHHHIVIACTOBLIX TPYO MOXHO BBHIOJNHATH 1O
popmyne Hayuyno-nccaenoBaTesbCKOro MHCTHTYTA caHUTap-
HOIl TEeXHHKH:

Qi

' 1001=0,025-—5‘7"—- | >
rae Q — apeHaxHblit pacxoj, a/cex; |
- D — uyTpenunit auaMerp Tpyo, om;
[~ VKJOH JAPEHaXkHOro KOJJIEKTOopa.
I'mjipaBanyeckii pacyerT KOAJEKTOPHBIX NOJHITIICHOBHIX
Tpy6 MoxkHO BectH no dopmyie BesHUUMuBX, noayuei-

wofi A. U. Mypamko: ‘
Qu.78

100i=0,0256 - D"
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rae ycjaoBHbie 0603Ha4YeHUS Te XKe.

Cuapapanveckuil pacuer MOJHBHHUAXJIOPHAHLIX TOQPH-
POBAHHBLIX TPYO MOXHO BuNOAHATL no popmysae H. Bpunka
u C. Huabcona:

Q =24,2D2.55 (oA,

rjae o603nayeHns Te XkKe, Ho pasamepHocTs Q nana B M3/cex,
a D s

ITpr Q B 2/cex n D B Om 3ta HopMysa NpUHHMAET BHA;

2,028
100i=00452 2.

[))5.405

Tpanweiinnlfi cnoco6  CTPOHTENLCTBA - MIACTMACCOBOrO
JApeHa)ka MOXKHO B HacTosilllee BpeMs NPHMEHATH Ha J6oM
MeJHOPAaTHBHOM Oo0beKTe Hauweil cTpaHsl, rae Moryr pado-
TaTh JPEHa)KHble MHOrOKOBILOBBIe TpaHUIEHHbIE YKCKABATO-
poi. IlpuMenenne nJacTMaccoBOTO ApeHaXka jaxe Npu cTa-
poOM, TpaHuieiiHOM cnocole CTPOHTENAbCTBA MO3BOASAET
NOBLICHTH NPOH3BOAUTEJNLHOCTL TPY/Ad Ha CTPOHUTENBLCTBE
JAPEHAKHBIX CHCTEM M HCKJIOUHTL 6paK JApeH, BO3HHKAIOUIHH
H3-3a HEKAUCCTBEHHOI'O CTHIKOBAHHSA JPEHAXKHLIX TPYGOK
HEONBITHBIMH HJH Hel00pOoCoBeCTHBIMH pabouHMH.

Oanaxo TpaniueiiHbit clioco6 3aKJAMKH 1IaCTMacCOBLIN
ApPeH ¢ MOMOIUUBIO CYILECTBYIOIHX B Hallleil CTpaHe MHOro-
KOBIIOBBIX JIPEHAXKHBIX 95KCKaBATOPOB HMEET MHOro Hemxo-
CTaTKOB:

paGora pabouero B TpaHiuee B yCJOBHAX, BPEAHBIX A4
3/10pPOBbA;

HEOOXOAUMOCTb CO3UIAHUSA CJAOMKHBIX H  METa/JJIOeMKHX
TPAHUIEHHLIX SKCKABATOPOB, a TakKe HEOOXOMHMOCTb TPH-
MeHeHHs OyJabAo3epoB /st 00paTHON 3achIKH TpaHIed;

CE30HHOCTb HCNOJb30BaHHA JBHTATENell SKCKaBaTOPOB;

HeonpaBAaHHOe YAOPOKAHHE CTPOUTENLCTBA JpeHaxa,
BHISHIBAEMOE OTPLIBKOIT ¥ O6GpaTHON 3acHLINKON  TpaHie
(puc. 15);

HE3HAUMTENbHOe CHHIKCHHE CTOHMOCTH 3aKJNajiKH JApeH
N0 CPABHEHHIO € TOHUAPHBIM JIPEHAXKeM.

Becrpanmeitnpiii cnoco6 CTPOMTENLCTBA JPEH HE HMeer
9THX HEJOCTATKOB: :

pa6oTa weJsoBeKa B TpaHIUEE MCKAIOYAETCH;

TpaHlUeHHble SKCKaBaTOpPH 3aMeHsaloTca 06ojsee MpOCThi-
MH, 3HAUHTeJbHO MEHEe MeTa/JIOEMKHMH MalUHHAMH,
OecTpaHIIeHHBIMH JIPEHOYKAAAUHKAMH;
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1 ta 2 3 u

Puc. 15. Texnonoruueckas moces08a1eabnocTs paGoYRX NPOUECCOB NP

3aKJafKe JIpeH:

I —npu TpanmefioM cnocofe IJaKNGAKH TOHNEPHMX ApeR Ges creanaxeft: f —
OTPHIBKA TpaWinen; 2-— yknaAka TpylGok: I — HIONSUHA CTLKON, 4 — 33CMNKA
TPpyOox Bpyunywo; § — sacunka OyabgoscpoM: //— npi tpammclinosm cuocoGe 3a-
KABAKH TOMMAPHLIX ApeH HA cTeaanxax; / — orpusxs Ttpaumen; Jla — yxaaaka
creanaxeft; 2 — yxaaaka TpyGox; J -~ BIOAAUMA CTLKOB; 4 — 3acMnKa  TpyGox

Bpyunymo; 5 —%acunka OyabgosepoM; //1-—upit Gecrpaiefiion  crocobe aa-
KAQIKH NAacrMaccopsix Apen. |
HEeOOXOAHMOCTh NpHMeneHusi OyJbI0o3epoB s 3aChiNKH

JAPEHaXXKHbLIX TpaHuleN oTnajaer;
TPAKTOp, Ha KOTOPLIH HaBeliupaerca OGecTpaHIUeHHBIH

APEHOYKJIAUHK, MOKHO MCMOJBL30BaTh KPYIJbli IO,

CTOMMOCTD 3aKJaAKH ApeH-ocyiurenei npu 6ecrpaniuei-
HOM cnocobe ymenbliaerca B 2—4 pasa u GoJaee 1o cpas-
HCHHIO C TPpaHlUEHHLIM, TAK KaK HCKIIOYAIOTCS OTPHIBKA M
3acuiliKa TpaHiueH, paboTa yKJIajynka B TpaHuee H Jp., a
NPOH3BOJINTENILHOCTH YBeanuuBaercsa (rabua. 5).

Hcxoas u3 sToro, Kak B Halleil crpaHe, Tak H 3a. py-
Gexxom (AP, Anrans, Ascrpus, CIIIA) B nocaeanse rofs
Benyrest paGoTel no paspaborke HoBoro GecrpanuieiiHoro
CTPOHTEJLCTBA NJIACTMacCoOBOrO JApeHaxka.
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HanGoapuwinit skonomuuecknft sdpdext paer Gecrpan-
INeHHDBI cnocob 3akAafikH NJIACTMACCOBOTO JipeHa)ka H3
TOHKOCTEHHBIX TOQpPHPOBAHHBIX H JCHTOYHHIX TPyl B He-
VCTOHYHBBIX TpyHTaX, rae Bo uaGexanne paccrpoilcTsa
CTHIKOB MeXAY FOHYapHLIMH TpyOKaMH HEOOXOAHMO YCTPOii-
CTBO CTeJIazkedt, Ha KOTOphIe yKAaAbiBAIOT TOHYapHbIEe TPYG-
kH. [TnacT™MaccoBbie TPYGbl B 3THX YCHOBHAX BCACACTBHE HX
HEMPEePLBHOCTH MOXKHO 3aKnaAbBaTh 6e3 crenaxeil.

becrpaniieliHoe CTPOHTENLCTBO

Becrpanureiinoe CTpoMTeABLCTBO Aipenaxka HMeeT cyilect-
BeHHDIC NIpeHMyiecTBa nepen Tpanweinsim. CyuecTeyior
ABa OCHOBHBIX crocob6a OGecTpanueiiHoro CTPOHTENLCTBA
Jipen: :
1) 3arackmBande JipeHa’KHBIX TPYGOK B KPOTOBHHY
yepes ee ycrbe W 2) HenpepbiBHAA YKJAajAKa APeHaXKHbIX
TPYGOK Ha AHO KPOTOBHHM MJH y3Koil wean (puc. 16).
Kax mnoxazann uccneposanusi Memepckoit 30MC,
HauGoJice COBEPIIEHHBIM ABJSIETCH BTOPOil crnocod [13).
Ilpu GecrpanmeftHoM cnocoGe CTPOHTENLCTBA JPeH He-
o6xoAuMbl GecTpaniueinbie japenoykaanunku. Hayuno-ne-
C/E0BATENIbCKHE H KOHCTPDYKTOPCKHC OPraHH3alHH YiKe
AaBHO paloTaloT Ha)x co3paiHeM OecTpaHUIEHHBIX JpeHo-
YKJaIuUHKOB ronuapsoro Apenaxa. Ho pemnts yjaosierso-
PHTEJBHO 3TOT BONPOC 10 CHX NMOP HE yAaJoCh H3-3a MaJOn
JJHHB TPYOOK H HX XPYNKOCTH, TAK KaK NpH 3aKJajgke Tpy-
OoK GecTpaHweinpiM cnoco6oM obpasylorcest Goabline 1mean
MEXJy HHMH HJH JKe TPYOKH paspymalorcs. $
Cosanne HenpephBHLIX IN1ACTMACCOBHIX TPYO H JieHT,
H3 KOTOPBHIX (POPMHPYIOT ApeHa<Hble TpyObl, MM03BOAHIO
MO-HOBOMY pelIHTh BOMpoc GecTpaHUIeHHOro CTPOHTENLCTBA
aped. Ilaacrmaccopblii Gectpanuielnbil ApeHax CTPOAT B
HacToOslllce BpeMs C VJIOEJNETBOPHTCABHBIM KaueCTBOM Kak
B ONBITHBIX, TAK H B I[POH3BOACTBEHHBIX CHCTEMAX B HALIeH
cTpane W 3a py6exom. Jlas Gecrpanurednoi VKJIaAKH
MJIACTMACCOBOrO ApeHazka co3jiaubl cneunanbunie Gecrpan-
weliHple  APEHOYKJIAAUNKI, BCHOMOTATEALHLIE MaWHRL
H [IPHCNOCoOennst.
amuasl W npucnocobaenmsn. Ilaacrmaccoswiit  ape-
HaX — HOBBIl BHJ JApeHa)ka, WMelolHil CBOH 0COOEHHOCTH,
KOTOPBIC AOMMKHBI YYHTBIBATHCHA IMPH KOHCTPYHPOBAHHH H
TIDHMEHEeHHH MEJHOPATHBHBLIX MAalllHH,
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Puc. 16. CnocoGpt cTpontenbeTBa Gecrpanueiinoro Apenazxa ns naacr-
Macc:

a— |3 m:en‘!ll: 1 — dopuuposanne TPYOH Yy yCTbS ApPEHH M 3aTacKuBanwe ee no

apenn
KpOTOBHNE | —pm=——rr
aApenepa
CTH MaTepHana Ha dpaspuc 10 &); 2 — dopuuposaune TpyOu paGoyHM OpPranos

Apenoyuamnxa(—b———l
Apeuepa
[ — 3aTACKHMBaHME OT YCTHY B NOACTHJAAIOUHE UECKH (BOIMOMHAA JAHHA APeHM

120 » npu aneuu =0,5-0,9); 2--noxava 7TpyOm B IpPyHT %epes cnyckHoft
Apeueps .

KOXYX ApeHOyKJaAdHka (Aanua apennt moGan).

=]; MAKCAMAALHAA BOIMOKIAA JAWHA JPEHH MO NPOYHO-

=|; Aauua Apennt awban); 6 — H3 roropoft TpyOHI;

Jas OGecTpaHUIECHHON 3aKIAAKH MJIACTMacCOBLIX JpeH
‘Memepckoit 30OMC comectho ¢ Pasanckum 'CKbB n Ps-
sanckuM ¢uananom 'oc HUTH paspabGoran Kommiexkc ma-
IIHH, MEXaHH3MOB H NPHCHOCOOJIeHUH, NO3BOJMIOMIUH 3a-
KJ1aZibiBATh JIPEHbl H3 MJIaCTMACCOBRIX YIIPYTHX MJIEHOK H H3
FOTOBHIX TPYO NPOMBILIJIEHHOTO H3TOTOBJIEHHS.

B koMmmiexkc MalluH, MEXaHH3MOB H npHcrnocobaenuit
A GecTpaHIeHOTO CTPOUTENbCTBA MJIACTMACCOBOTO Jpe-
Ha¥Xa BXOJSAT:

Gecrpanuieitnuiit apenoyknanuuk JAIIBH-1,8 ¢ asyms
CMeBHBIMH palbOYHMH OpraHaMu IS 3aKJajike JApeHaka
H3 MJaCTMAacCOBbLIX YNPYIHX JIEHT W sl 3aK/JAajkH ApeH
H3 TOTOBBIX TPY0 TIPOMBIIIJICHHOTO H3TrOTOBJIEHHS;

Tpy6odopmupoBarens TYH pas cbopmuposamm nJaacT-
MAaCCOBbIX JAPEHAaXKHBIX TPYO €O IUBOM THIA «YNPYroMoj-
JKartafg HaxJecTKa» H3 YNpPYTHX MJIacTMacCOBBIX JIEHT;

Tpy6odopmuposareapr TITH pas dopmupoBanus niacr-
MaCCOBBIX JpeHaxHBIX TPy6 co imBoM THma <«nepdopupo-
BaHHAsl HAXJECTKa» H3 YNpPYrHx IJIacTMAcCCOBBIX JIEHT,
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Tpy6odpopmuposatens TM nas dopmuposanns naact-
MACCOBbIX JpeHax<HbIX TPyO CO LIBOM «MOJHUAY;

O0XKHM-PBIXJIUTENb A OOGXKATHS TPYHTOM ApEeHaKHBIX
TPYOOK, cOPMHPOBAHHBIX H3 JIEHT, H A5 pPHIXJCHHA CTe-
HOK LIEJIM C 1eJbl0 MOBBILIEHHA TMOATOKA BOABI K JIPEHE;

TapeJabyaTblil SIKOPb INA  VAEpPXKaHHA NAacTMAacCOBBIX
TpyOOK Ha MecTe B Hauasje JABHIKEHHS JIPEHOYKJIaIyHuKa;

ABOHHOM 3aXBaT /ISl COEAHHEHHS OTPE3KOB JpeHax-
HBIX TPYO M3 yNnpyrux JeHt B wypde; :

YCTPONCTBO JWIfi NOAOTPeBa TMIACTMACCOBHIX JIEHT B
JAPEHOYKMAIYHKE B NEPHOA HH3KHX TEMIepaTyp;

CTEeHJ I/l NepeMOTKH FHOKHX 111acTMaccoBBIX TpyG Npo-
MBILIVIEHHOI'O H3roTOBJICHHsI Ha Gapa®aH JAPeHOYKJIAaJAuHKa;

CTAHOK AJIsl Pe3KH INVICHKH, YCTPOHCTBA (DPUIYPHBIX KpO-
MOK Il 3aMKa «MOJHHA» H 1neppopHpoBaHusl MIICHKH;

CTAHOK JiJif Nep(opHPOBAHUS TOJNCTOCTEHHBLIX GECUioB-
HBIX TOTOBBLIX IIVIACTMACCOBLIX TPYO 3aBOACKOTO H3rOTOBJIE-
HUSL H Ap. :

Mainnb, MeXaHH3MBl H NPHCIOCOOIEHUSA, TIPHMEHAEMbIe
- IPH 3aKJaJKe MIacTMacCoBbIX ApeH, HMeIOT CBOM OCOoOeH-
HOCTH.

Becrpanwefinsiii HaBecHOW JApeHOYKJIAN-
unk JIIBH-1,8 korerpykunn Memepckoit 30MC npeana-
3HaYeH JJIsi CTPOUTEJNbCTBA 3aKPHITOrO JpeHaxka Ha 60/0-
Tax. 1o HaBecHoe opyaue K Tpakropy T-100MBI'C, o6opy-
JOBaHHOMY XopoyMmenbuinte eM. [penoykiaaauuk (pHe. 17,
18) umeer aBa THna cmennoro pabouero oprana: 1) aas
(opmMHpoBaHH H YKJAAKH TPyObl U3 ynpyroi JeHTH ¥
2) AJIst yKAAJAKH TOTOBBIX 1EJABHOTSHYTHIX JPEHaXKHBIX TpyoO.

OcnoBuble yansl apenoykaaguuka JIIBH-1,8 (puc. 19,
20): yepeHKOBBII HOXK, JEKTPOMATHATHAA Caeasulas CHCTe-
ma, pabouuii opraH Aas (GOpMHPOBAHUS H YKJIAAKH TPYOBI
H3 YOPYToi JIeHTHl H pabounit opraH jis yKJIAjgKu rOTOBBIX
LEJIBbHOTAHYTBIX JpPEeHaXKHbIX TPYO. |

YUepeHKOBHBIII HOX  TEJECKOIMHYECKONH KOHCTPYKIHH
npejHa3HavyeH AJs NPOpe3aHns UIeJH B TPYHTE LIHPHHOH
8 em u ray6unon go 1,8 . OaHOBpeMeHHO YepeHKOBbIH HOXK
CAYXKHUT OA3HCHOH J€Tajblo, Ha KOTOPOH KpensaTcs BCe Y3Jbl
JpeHOYKJIa1uuKa.

DNeKTpoMarHuTHaa cJaepsulass cHcTeMa
npefHa3HayeHa JJsd aBTOMAaTHYECKOrO  PEryJHpOBaHHSA
ryOHHBl YKAaAKH IPeHH, TO ecTh COOMIOJeHHS 3aJaHHOro
VKJIOHA,
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Puc. 17. Hpenoykaanuuk JAITBH-1.8 ¢ pa-
GOYHM OpPraHoM ISl 3aKNAAKH UEABHOTS-
HYTHIX MAACTMACCOBLIX TPYO.

Pic. 118. Hpenoykaapunk JAMBH-18 ¢ paGounm opranom i
sakaaikn Tpy6, GOPMHPYEMLIX H3 NJAACTMACCOBLIX JEHT,






TpyGodpopmupoparenb npepsaznaues ias ¢op-
MipoBanusl TPYOB! H3 BHHHIIACTOBON KaJaHAPHPOBaHHOIN
HJAH APYro¥ ynpyroi nJeHKH ¢ YMNPYronofXaThiM IIBOM
BHAXJIECTKY H ¢ nepopHPOBAHHON HAXJIECTKON AHAMETPOM
50 mm. Las sroro on umeer GOPMHPYIOWINT KOHYC H CMEH-
Hble TpyGodopMipyIOIHe YCTPOHCTBA.,

Beanynnnt ycuauii, s3atpaunBaeMblX Ha BHITACKHBAHUE
H3 TpybodopmupoBarens ApeHaxHO#i TPyOW H (GopMHpO-
Banue ee B TpyGodopmuposaTene, nojayuentusie p Jgaopa-
TOPHBIX YCJAOBHAX, NPHBEACHB B Tadauie 4.

TaGanuna 4

Yeuansa, satpaunsaeMuic Ha (POPMHPOBAHHE W BHLITACKHBAHME
NAACTMACCOBON TPYOM

To: '
Tan 1py0u e kgl BN
C ynpyrononuxarsiM IIBOM BHaXae- 0,6 40
CTKY 038 80
C uepdopupoBannoit naxaectkoit . . 0,6 120
0,8 140

Haunsle 370t Tabanubl NOKA3HLBAIT, YTO YCHAHSA, 3a-
TpauupaeMbie lia (popMupoBanue TpyGku B TpyGodopMHpo-
BaTesec M BbITaCKHBaHHe e¢ H3 TpyGodopmuposaTens,
OTHOCHTe/IbHO HEBEJHKH, NMPHMEPHO B 3 pa3a MeHslle N0-
yCKaeMOH HAarpyskH IVieHKH Ha paspuis. M3 cpasuenns
ABYX YCHAMH CJAEAyeT, uTO Ha BunojaHenue nepdopauuit
34TPAYHBANOTCA JIOMOJHHTEAbHLIE YCHJIHSA: [PH TOJIIHHE
0,6 smm—80 ke, upu Tonummune 0,8 mn— 60 xe. '

Chopmuposannas ns aenthl TpyGa npuuumaer (opmy
C/erKa BBITSAHYTOrO MO BePTHKAAM 3JJHICA C OCAMH:
BEPTHKAJILHON —52--53 MM, TOPU3OHTAABHON — 47—48 st
Takas ¢opma TpyOn ofpasyercs W NpH 3aKa1ajgke JpPeH B
rpyHTe,

CnyckHOf NJAOCKHIl KOXKYX Npeanaznauen uis
npoxoaa IJIacTMaccosoil ynpyroit njieHkn (JeHTol) oT Ka-
TYIIKH K Tpybohopmuposartenio. P

Katymwka npeanasnayena Jisi pasMcuieius pyJaoxa
BHHEMIACTOBOI INICHKH (JIeHTL) H COCTOMT M3 ABYX AWCKOB
H OCH.

Cuncrema noaorpeBa cayxur Ais MNOABOAA ro-
pAYEX OoTpaloTABUIUX rasoB OT BHIXJONHON TPyOBl JBHTa-
TeJAd TPakTOpa K CHYCKHOMY KOXYXY H TpyGodhopmuposa-
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TeAI0 JIIS NOJOTPeBa’ BHHHIIACTOBOI MieHKH (JeHTb) TpH
NpoKJajKe JpeH BO BpeMA HH3KHX TeMmneparyp.

OGXRHEM-pPHIXJAHTEND ONpeccoBbiBaeT chopMHPOBAH-
HYI0 TpyOy MECTHBLIM TPYHTOM H 3THM NpeJoTspautaer or
pasBopauHBanns TpyOGy C ynpyronojKarthiM IIBOM BHaxJe-
CTKY, PBIXJIHT TPYHT CTCHOK INEJH ISt YBEAHYEHHS TOATOKA
BOJIBI K JIpEHE, a TaKkKe racut oceByio BHGpPauuio Tpyoh ¢
nephopHpOBAHHON HAXJCCTKOM.

BapaGan qig pasmenienus OyXTbl IIaCTMacCOBOM
TpyOBl npeacTaBiasier co60H CMEHHYIO KaTyUIKy, CBADCHHYIO
u3 Tpy6 H noJoc.

lgpyr.nbn"i CNYCKHON KOXYX NpeiHasHayen ais
NPOXoAa MJIACTMACCOBHIX JIpeHaXKHBIX TPYO HA JHO LIEJH.

TpyGa uarorosiena B BHJE AYrH CO CPeHHM pajHycoM
735 mm.

Texunueckas xapaxrepucruka Oectpanmeiinoro uangcnom
JApeHoykAaauHKa naacrmaccoewx Tpy6 JAMBH-1.8

ArperaTtHpyerci € TPAKTOPOM « « 4 « « & & « % « 4 & & T-100MBI'C
Pa6oyne CKOpPOCTH, Myac . . . . . . . R B APy L)
TpaHCHOPTHAR CKOPOCTb KM/MAC . o . . « v + o+ o « « . 23676
POH3BOAHTEALHOCTh B Hac 4HcTOi paboTw, noz. M . . . 300
Komuuectso 06CHyKHBAIOMIEro nepeonaia:
HE MAMIMIE o0 ¢ oia’ o s s b aldlie e e 2
Ha MOACOOHMIX OMCPAMHAX . « = « . & o o o s o o & 3
ll%pommﬂ OCRET, MM~ 50 45 4wy ey S et w5t " 110
OO6muit Bec (¢ MOANLIM KOMIEKTOM pabouux oprasoB), k2. . . . 960
B ToM uncaAe BEC OTACABNHLIX KOMIMCKTOB pabounx OpraHos:
YCPCHKOBOTO HOMA . o « o « + « . . RS AP YA 0T 0 250
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. CTanok aAJAf pPe3KH NJEHKH H NMPOCCHUKH
GHPYPHBIX KPOMOK, AJS H3FrOTOBJAEGHHSA APe-
HaXHBX TPYy6OK ¢ 3aMKOM <«MOJHHS» AO-
NOJHEH YCTPOHCTBOM M/ TPOOHBAHHS B IIeHKe nep-
(popauHOHHKBIX  OTBEPCTHH, HEOOXOAHMBIX JIJA§  YBEJH-
YeHHA BOAONPHEMHOI CNOCOGHOCTH TPYO € 3aMKOM «MOJ-
HHSA»,
3aknanka aped. I[ToaroroBuTedbHbic palboTHh.
Jlaa  GecrpannieifHoro CTPOMTENLCTBA  IVIACTMACCOBOro
apenaxka mna Oojsorax B 3sone Meuepekoit  HH3MeH-
HoctH Memepckass cranuusa npHMEHSET JAPEHOYKJIaAuHK
JOTTIBH-1,8.
[MoaroToBuTeabHbic paGoTel mnpu  GecTpaHIIeHHol 3a-
KAanKe ApPeH TaKHe e, Kak W TpH TpaHWIEHHON 3aKnajke
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¢ moMolbIo TpaHiueinoro skckasaropa ITH-171. ajb-
nei’uznlaa TEXHOJIOTHA CTPOMTEJNbCTBA TIOKA3aHAa Ha PHCYH-
ke 21.

3akaaaky apen Beayt oObiyHO JHOO OT OTKPHITOro KOJ-
Jekropa, AH60 OT TpaHUIeH 3aKPHITOro KOJIEKTOpa, Ha JHO
KOTOPO# YJIOXEHbl KOJJIEKTOpHble TPYOHI.

Tpaktop ¢ JAPEHOYKJAAAYHKOM YCTAHABAHBAKOT B HCXOJ-
HOE TIOJIOKEHHE B YCTbC [POCKTHON apensl y OpoBKH OT-
KPBITOTO KOJMJIEKTOpa HAH y OpOBKH TpanileH 3aKpBITOro
KOJIIEKTOpa Tak, uro6bl €ro npojaosbHas OCb CoBHaja ¢
OCBIO JIPEHBI.

3akaanka aped U3 Tpy6 NPOMBIIJIEHHOTO
H3roToBAeHHA DecrpaHimeAHbIM  JIPEHOYKJIAAUHKOM
JITIBH-1,8 MoxHO 3akaaabiBaTh LEJNBHOTIHYTbLIE, Henpe-
pHIBHBIE JpeHaXKHbic TPYObl NPOMBLILIJICHHOrO H3roTOBJE-
Hus: raagkocrennpie (Buabmiocckoro sasoga miacTmacco-
BHIX M3geanit), roppuposanubie (Punckoir ¢Gupmb «Be-
T0-45») u ap. Aas 3aknagku 9THX TpyO B rPYHT Ha JpeHO-
YKJAAJYHK HABeUIMBAIOT CMeHHbIi paGoumii opran ¢ Kpyr-
JBIM CIYCKHBIM KOXyxoMm (puc. 17).

TexHOJOrHA 3aKMAAKH JApeH HX LEJAbHOTAHYTHIX TpyO
NPOMBIIIJICHHOTO HM3TOTOBJICHHS IPEJAeJbHO MpOCTa.

ITepen nauasoM 3akJaaKH Apensl Ha Gapabanm JapeHO-
VKJaJuHKa HajeBaloT OyXTy roroBulx Tpy6 HJH TpyOy Ha-
MaThiBaioT Ha GapabaH ¢ NOMOLILIO NEPEMOTOUHOrO CTeH/Aa;
KOHel TPyObl 3aNpasiasior B CIYCKNOM KOXYX TaK, 4TOOB! N3
HEero BBIXOAHJ KOHEI TpYOH oM 0K0J10 50 cM.

IMocae sanpasku TpyGul paGounii opran ApeHOYK/ajxuH-
Ka OMyCKAIOT B OTKPHITLIT KOJJEKTOD H/IH B TpaHIleio 3a-
KPBITOTO KOJJIEKTOpPA JI0 NMPOEKTHON TJyOHHBI MPOKJIaJKH
ApeHB!, LyNn APEHOYKJAA4YHKA MPH ITOM OMyCKAIOT HA HaTH-
HYTYIO TI0 MEPHBIM BElIKaM KONHPHYIO MPOBOJIOKY. B Ha-
yaje JpeHs TpyOy 3akpenasior SAKOPHLIM yCTPOWHCT-
BOM H HAYHHAIOT JBHMKEHHE arperara no tpacce jApeHbl
Tak Kak YCHJIHsl, 3aTpPAauMBacMble Ha CMOTKY TpyOb c Oa-
paGaHa H TNPOTATHBAHHE €e No KPYIJOMYy CIYCKHOMY KO-
KYXY Majbl, TO MOXHO OGOATHCL 6€3 SIKOPHOTrO yCTpOHCT-
Ba. B sToM cayyae paGoumil yaepKupaer KoHen TpyObi
PYKOIi, MOKa arperat He mpoiiger paccrosinne oxojo 10 u,
nocJje yero Tpyba 3axuMaercd rpynToM H YACPKHBATDH e He
nyxHo. IlpH ABHXKeHHH APEHOYKJAJYHKa MO Tpacce APEHbI
ApeHaXkHast TpyOa IBHIKETCSH BHHI 1O CIYCKHOMY  KOXKY-
Xy H, BBIXOJIfl H3 HEro, YK/JaIblBaeTcsa Ha JHO wied. YKJIOH
JAPEHbl BBIIEPKHUBAETCSl € NOMOULLIO YKJOHOAATYHKA.
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Jakunanaka apeH.u3 Tpy0, popMupyemMb X B
apenoykaaauunke. Hdas sakaagku apen u3 1pyo, ¢op-
MHDYEMBIX B JAPEHOYKJAaAuHKe H3 YNpYro JeHTH, npHMe-
uaor apenoykaaxyuk JTTBH-1,8 ¢ naockuM CrnyckHbIM
KOXYXOM H CMEHHHMH TpyGo(opMHPOBATENAMH.

ITepen s3aknaagkoit apenst pabounil HaBelluBaeT Ha Ape-
HOYKJIA/UYHK KATyIIKy C PY/JOHOM BHHHIJIACTOBOM JIEHTHI,
AJHHA KOTOPOfi paBHa mpoekTHOM aanme jpewsl. Ilpn 3a-
KJaJKe JApeHaxXHoft TpyObl ¢ yHNpyromojXaToi HaXJecTKOH
Opaan aenty wupuHON 200 MM, TpH 3aKJajiKe APEHANKHOMN
TpyGbi ¢ neppOpHPOBAHHON  HAXJECTKOM — WIHPHHOMN
180 mm. Ilpu saknagke apenn 3 TpyOwl C ynpyromojska-
TOM HaxJaecTKo# paGouuit 3anpasiaser Jjenty B TpyGodop-
MHPYIOLIHA KOHYC € KOJbUeoOpasHBIM BBIXOJAHBIM OTBEPCTH-
eM, OCTaB/sifi Ha BHIXOJAE H3 Kopmyca cBOOOAHBIT KOHel
copmupoBaHioit Tpy6s nauHoi 10-—15 ca g Kpenjenus
rapeapuaroro sikops. I'lpn 3akaaaxke apeHst H3  Tpyohl
¢ neppopHpPOBAHHOH HaXJecTKO#l noassylorcsa Tpybodap-
MHpOBaTeseM ¢ mepPOpHPYIOUHMH 3BE3R0YKAMH.

Ha BeicTYmaowmi H3 KOphnyca APeHOYKJIaJuHKa KOoHell
Tpy6Gbl HafeBalOT AKOPHOE YCTPOACTBO H HAYHHAIOT JBH-
JKEHHE TPaKTopa € JAPEHOYKJAaJYHKOM BJIOJIb TPACCHl Jpe-
uol. Bo Bpems aBuxkenus B Tpy6odopmuponatese GopMu-
pyercsi mjacTmaccoBas Jpena)kHas Tpyb6a H3 JIeHTHl H
ABTOMATHUCCKH YKJaJBIBAeTCHd HAa JHO y3Kofi menu, oGpa-
3yeMofi YepEeHKOBHIM HOMXKOM JIpeHOYKJIaA4YHKa.

[Mocse Buixoma w3 TpyGodopmupyomero xonyca cdop-
MHpOBaHHas Tpy6Ka cpasy iKe ONpeccoBbiBaeTca ¢ Io-

-7

-t ]
Prc. 22. O6GKHM-PHIXAHTEND:
| ~ BePXHH® KDMAbLA; 2 — MIUKHHE OTBAAN; J -~ OTKPWAKI.
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MOLUBIO  CTIEIHAJNBHOrO  ycTpoucTBa (puc. 22) MeCTHBIM
FPYHTOM /Il MPEAOXPaHEeHHs OT pa3BopavyHBaHHA.

[Tpu 3akaajake ApeH B NepHOA HH3KHX TeMmepatyp BO3-
ayxa a0 nepexoxa B OyaylleM Ha YAapoOmpouyHyio MJIacT-
MacCy BHHHILIACTOBYIO JIEHTY NOJOTPEBAIOT BHYTPH KOp-
nyca JIPEHOYKJAAUHKA BHIXJOMHBIMH TrasaMu JIBHraTess
Tpaktopa (pHc. 19). -

B xonue Tpacchl ApeHb 32 4—5 A 710 KOHEYHOro NHKe-
T4 TPAKTOPHCT O6pesaer Jenty y BXoja B CHYCKHOH KO-
KYX H, NpoHAs emie 5 M, YJIOXKHB NPH 9TOM B TPYHT KOHEIL
Apentl, BETayGasier paGounit opran  apexoyknanyuka. [To-
cJle 9TOTO arperar MEepeBOAAT B yCThe cCJeayloliell JpeHsl
(puc. 21).

CTpOHTEABLCTBO KOJIEKTOPOB. DecrTpaniueiiHeIM  €noco-
GOM MOXKHO cTpouTh i KoJuiektops [4). CyniecrBylomumu
GecTpaHIICHHEIMHE  JIPEHOYKAaUHKaMH 3aKJ1aALIBAIOT NACT-
MaccoBble jpeHakuble TPYOGH auamerpoMm o 70
ITpu neGoabmuX BHIGOPOUHBIX APEHAMHBIX CHCTEMAax HJIH
B BepxHell wacTH OOJBUIOTO KOJIEKTOPA, Te MOXHO NpH-
MEHHTbL KOJJCKTOpHBIE TPYOBl TaKoro AHAMeTpa, KOJJIeK-
TOp 3aKJajblBaeTCA B OJHY JH-
nuio, Ilpu Jyoseiienuu  pac-
XOHOB BOALI B KOJUIEKTOpE, Tpe-
OVIONIHX YBEJHYEHHS CeYeHud
KOJLJIEKTOpA, COOTBETCTBEHHO
MOXKHO 3aKJaablBaTh HECKOJbKO
JHHHIT KoaaekTopHuX Tpy6. Ta-
KM o6paszom, npu GecrpaHiie-
HOMl 3aKJajke MAacTMacCOBBLIX
KOJJIEKTOPOB npH 6OJABIIHX pac-
X0AaX BOALI BMECTO OXHOH TpY-
661 60JBUIOTO AHAMeTpa, Kak 310
Aenaercs NpH TOHYApPHOM Jpe-
Haxe, 3akaaasiBaoT OGarapelo
HeGOoABIIHX TPYD KOJAJEKTOPHEIX,
no npuMepy TpybuaTeix ROPOXK-

Puc. 23. Conpsxenne niacr-

HLIX Mepee3ios.

Conpsikenne Gectpaniienbix
IJIaCTMAcCOBHIX JipeH ¢ Gecrpan-
mefAnsIM  KOJMJAEKTOPOM  BHINIOJ-
HAIOT AH00 Yyepe3 QUALTPYIONLYIO
34CLINKY HaJl KOJIJIEKTOPOM, Jin-
00 ¢ NOMOUILIO CMOTPOBBIX KO-
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MAacCcoOBBLIX JIpeH C aacTMac-
COBBIM KOJACKTOPOM B NAacT-
MACCOBOM CMOTPOBOM KOJMOA-
e N3 APMHPOBAHHLIX TCHOK!
] — xoanexvop; 2 — apewa; J3—
mos; 4 — cmorpopoft  Kojqoaew;
§ — apMartypa; 6 — BUPE3 B KOA-
ACKTOPS JAA8 nNpHeMa BOAN M2
ApeHEL.



JOAUEB, B YACTHOCTH H3FOTOBJSIEMBIX H3 NJAaCTMACCOBbIX
Tpy6 ¥ apMupOBaHHEX mieHok (puc. 23). M3 naacrmacco-
BHIX MATepHa/ 0B MOMKHO H3FOTOBJSITH TaKKe H YCTbsl KO
aexkropos [20].

CTOMMOCTE CTPOMTENLCTRA

B Hacrosiulee BpeMsi M3 nJaacrMacCc B OCHOBHOM CTpPOST
APEHBI-OCYIIHTENH, KOTOpHle NMOACOCAHHAIOT AHOO K OTKPbHI-
TBIM KOJJIEKTOpaM, JIH60 K 3akpbiThiM ronuapusiM. Ilaacr-
MacCOBBIe JIpeHbl 3aKJ1aAbBAOT BMECTO FOHYapHBIX, c00.I0-
naast B obuleM Te K¢ TeXHHYeCKHe YCJIOBHS Ha NPOEKTHPO-
BaHHC JAPEHAXKHBIX CHCTEM, KaKk M [PH TOHYADHOM HJH
aepeBAnHOM ApeHaxe.,[lostomy npn onpeaesieHHH CTOHMO-
CTH CTPOHTEJLCTBA B IIPOEKTE BAXKHO YUeCTb pasjiHuuc B
CTOHMOCTH OOBIUHBIX TPaHIIENHBIX JAPeH M MJacTMaccoBbIX
TpaHWelHbX 1 GecTpaHmelHbIX.

Jdas ycaosuit Meniepckoii HH3MEHHOCTH OpPHEHTH-
pPOBOYHLIC TIPOCKTHHIE CTOHMOCTH CTPOHTENbCTBA JIPeH-OCY-
muTeael Aaupl B Tabauue 5. Jag yao6ctBa  N0Jib30BaHHS
tabannei nudpoBsie NavHLIE OKPYIVIEHB! 10 1eJabiX YHCeJ,
YTO BIOJHE AONYCTHMO BBHAY TOrO, YTO, BO-NEPBLIX, NPH
OCBOEHHH HOBOTO BHJAA JIpEHAKa CTOMMOCTH MOJXKHO Onpeje-
JHTH NPHOJHIKEHHO M, BO-BTOPHIX, IleHLl Ha MJIaCTMACCH T0-
Ka elle TBEPIO He ycranosJjensl. B paabnefiniem onn 6yanyr
YTOUHSATBCS B NPOLECCe OCBOCHHS IIJ1aCTMACCOBOro Jpenaa
B PasJMYHBLIX NPHPOAHLIX YCJHOBHAX reorpauyeckux 3oH
CTpamkl,

Anann3 TabJMuUHBIX JAHHLIX TOKa3biBaeT CJeAyiolLee.
CTouMOCTb CTPOMTENIHCTBA MJIACTMACCOBHIX ApeH OGecrpan-
IeHHBIM cnoco60M CHHXKaeTcs B OCHOBHOM H3-32 TOTrO, Y10
HCKJIIOYaloTca paboThl Mo OTPHIBKE H  OOpaTHON 3achinke
TpaHuei u pyyHas ykjaaaka Tpy6ok. CTOHMOCTb CTPOHTE!Ib-
cTBa cuMMKaercs Ha 70—75%.

BBuay TOro 4To nOAHSTHJEH HMeeT MeHbIIYI0 Mnpou-
HOCTD, ApeHaxuble TPYOL U3 Hero HMewT COJLIUIYIO TOJILULH-
HY CTEHOK, a, KpOMe TOro, MOJHSTHJIEH AOPOKe BHHHIIA-
CTa, MOITOMY NOAHITHVIEHOBBIE APEHBI CTOST JOPOXKE, ueM
BHHHIVIACTOBBIC: HPH TPaHWEHHOM crnocobe CTPOHTEIALCTBA
na 30%, npu Gecrpanmeiinom Ha 859. ‘

Hcxoas u3 TOro, 4to NJacTMACCOBBbIC APEHAXKHLIE TPY-
Obl HenmpepuiBHbIe, THOKHe W He GOSITCA OCaJOYHBIX CMelle-
auft, BeaHMUMuBX cunraer BO3ZMOMKHEIM 3aKNaAbLIBATDL
HX HEMOCPCACTBCHHO MpPH MNEpBHUHOM ocyiuenun Goraor ¢
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910 npeanoKeHHe 3acAYKHBAET  NPOHIBOACTBEHHON
MPOBEPKH B PasJHYHBIX 30HAX, TAK KaK €ro ocyllecrsJe-
HHE MO3BOJIHT YBEJIHYHATH HHTEHCHBHOCTH OCBOCHHS OCYLIeH-
HBIX GOJIOT.

Bnepspieé Takoit npHeM CTPOMTEJNBLCTBA JIPEHAXKHBIX CH-
crem nposepus BenHHUMMuBX cosmectno ¢ Bearnasme-
Aosojxo3oM B 1964 r. ua obOnekre «Bepxosbe Sccwis.
Tam Oba noctpoen NMOAHITHAEHOBBICH ApeHaXX Ha NJaouLA-
aun 120 2a B nepsuiit roj ocyllieHHst [WIOTHOrO rayGoKOro
Topdsinnka. Paspuis MeXay OTPHIBKOH  MarHcTpajbHBLIX
KaHAJMOB H YKNaJKOi JpeHaxa cocrasiasa 3—6 Mecaues.
ITo sassaennio BeaHHUMMuBX onwit  crpouresnscrsa
NJacTMaccoBoro japesaxa B ycaoBusix DBeaopycenn Ha
«Jcce» MNOKa3ajd MNPAKTHYECKYI0 BO3MOXKHOCTb  TAKOTO
cnocoba OCYMIEHHSI M ero SKOHOMHYECKY1o leJecoolpas-
HOCTB.

Ecau ocymenne orkpmToil cethlo na TopdsmHukax B
BCCP o6xonutess 250—300 py6./ea, a nocaenyiomas 3a-
. Knajaka ronuapsoro apenaxa eute 450—500 py6./2a, To
CTOHMOCTb IJIaCTMaCCOBOrO APEHaXKa B NEpBBIil, MAKCHMYM
BO BTOpO#l roa ocyimenus cocrasaser 500—550 pyb./za.
[Tnomann Moxuo cpasy BBOAHTb B HHTCHCHBHOE CEJbCKO-
X03SIHCTBENHOE HCIIOAB3OBAHHE. DKOHOMHSA, TAKHM 006pa3oM, .
Mmoxer coctasuth Oojee 200 pyb./ea. Tlostomy npn meno-
CTATOYHOM KOJHYCCTBE NJACTMACCOBBIX JIPEHAXKHLIX TPYO
HX CAeAYeT YKAAaALBaTh Nnpexje BCETO Ha rAYOOKHX Top-
(pAHUKAX MPH MEPBHYHOM HX OCYILICHHH.

Iaactmaccosbifi penax na ray6okux ropdsauuxax pe-
KOMEH/IYeTCsl CTPONTH caelyolum obpasoM. 3a rog Jo
YKJIQJKH ApeHaXka OTPHIBAIOT MarucTpajbHble KaHaJabl ye-
pes 300—500 » na ray6uny, HeOOXOANMYIO AASl CTPOM-
TEJALCTBA JpeHaxunoit cerH. B caeayiouiem roay saxaammi-
BAKOT MJAACTMACCOBBIT JIPEHANK.

Pabora nnacrmaccoBbix gpeH

Jas ouenxkn paspabartpiBaemoro Hosoro GecTpaminefiHOro
cnocoba CTPOUTENBCTBA IJIACTMACCOBOTO /PEHAXKA BAKHO
3HATh, KaK paboTaloT 3aji0KeHHble STHM CHOCOGOM ApeHH
8 nosepbiX ycaosusax. C sroit nenvio Mewmepckas 30MC
3anoxuniaa, Hayunnas ¢ 1960 r., na Goaore Tuuxu p Pasan-
ckoM paitone Psasanckoft o6aactu, Bo Baaaumupckoit 06-
aact u B Beaopycckoit CCP neckonbKO ONBITHBIX CHCTEM
Ttacrmaccosoro apenaxa obuefi naowansio 200 2a n op-
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Puc. 24. Crok us GectpanwiefiHol NAaCTMAaccoBofi Jipers.

-raHusoBsasia Habuofenuss 3a ux paboroit. B 1966 r. Guiin
nposejiensl oYepeanbie HAGAIOJACHHS 34 COXPAHHOCTBIO pa-
GOUHX CceueHHiH, 3aUIAEMOCTBIO JIPEH, HX pPacXOJaMH H
OCYIHAIOUINM JEeHCTBHEM.

Jljisi BHISICHEHMSI COXPAaHHOCTH H  3auAsieMOCTH TPyO
ObliH  00C/e/IoBaHLl ¢ TOMOWLIO 1ypoB Tpy6H, 3a-

Puc. 25. Becrpanmeiinas apena ¢ ynpyromofmaTuiM LIBOM
BHAXJICCTKY, 3aloXeHHad Apenoykaaaunkom JITTBH-1,8.
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- Becennuu nepuod dezemayuy

Puc. 27. PaGora apen M3 pasaHunbiX MaTepHAJOB:

! — nnacTMaccoBas H3 JEHTH C ynpyronojwarofl Raxiaectkoil; 2 — naacrmaccosan
uenLHOTRHYTas, nepdopupoBaHBa® c YeTmpex cropon; J— romaplun 4—nepe-
BAHHAA, :

-

au (52 u 48 mm). MeXanHUECKOTO 3aHACHHS MOAUSTHICHO-
BbIX TPY6 B TOp(QAHBIX IPYHTAX HET, B TeCYAHBIX MEJKO-
3EPHUCTBIX OOHAPYIKEHO OJHO MEeCTO C CHJABLHO 3aHJICHHBIM
CeueHHEeM B TMOJHITHICHOBHIX Tpybax c nedopMHpOBAHHBIM
BO BpeMsi TPAHCIOPTHPOBAHHA BOJONPHEMHDBIM OTBEPCTHEM.
Mexannyeckoro sausennsi APEHaXXHBIX TPYO H3 JIGHT ¢
)npyronouma'ron HAXJIECTKOH He NMPOHCXOJHT.

B TopdsiHBIX H MECYaHbIX MEAKO3ePHHCTBHIX IPYHTaX 06-
HapYKEHbl CJACAbl OTJOXKEHHH MKeJe3HCTBIX COeHHEHHH.
HUckaioyenne coCTaBHIO OJIHQ. Ceuelne, B KOTOPOM  TOJIIIH-
Ha OTJOXKEHHIl JKeJe3HCTHIX coeanmnenuit Oblla paBHa
2—3 mm.
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! Becewpud nepuod = | Becemayuu

Puc. 28. Pa6ora Tpanwednbx n GecTpaHieAHBIX MIaCTMacCOBBIX JAPeH?
! — Gecrpammeniyas M3 JACHTH C YNPYronomkaToR maxaccrkofl; 2 — rpamiefinasn
N3 JeRTH C© ynpyronmomkartoft maxaectxkoft (¢ Koasumamm); J— Tpanmefiuan M3’
ueasHoTREYTRX TPYG, nephopHpOBaHAaA € YeThpexX CTOPOH. :

B 3aBHCHMOCTH OT KOHCTPYKIHH IJIACTMACCOBBIE JPEeHbI
paGoraau pasHbIMH pacxogamu (puc. 26, 27, 28).C Goab-
MMM pacxofaMH B BeceHHee, Haubojee OTBETCTBEHHOE
BpeMa paboTajii JAPenbi C YNPYromoakaroil HaX/JeCTKOM.

Koncrpykuuio apenoykaanynka JAIIBH-1,8 exeroano
yay4llalorT. i

B 1965 r. na Goaore Tunku OGblia 3aj0:KeHa HOBas
cucrema OGecTpaHUIEHHBIX JEHTOUHBIX JpeH, oObeluHeHHas
koanekropom K-1-11, yayumennsivm o0pasuom ApeHOyKaan-
unka. Bee apeHbl OAHON KONCTPYKIHH — «Mep(hoprpoBaHHasT
HaxJecTka». 3aMephl  pPacxXoJ0oB  KOMJIEKTOpPa BEeCHOMH
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1967 r. mokasasum OTJAHYHYIO pabory cucrembl Gectpah-
wieHHOro Japenaxa. Pacxoasl BOAbl H3 KOJJIEKTOpa TmOKa-
3aJIM, UYTO CHCTEMAa JICHTOYHOTO MJAacTMaccoBOro GecTpaH-
mieiiHoro apenaxXa orsoauna B 1967 r. ¢ ocywaemoro 6o-
Jgota 10 3,2 alcex ¢ | 2a rpyHTOBLIX BOL.

B 1966 r. apenoykaanuuk AITBH-1,8 npoxoana rocy-
napcrsennsie uenvitanus B8 3amaauon MHUC (BCCP). Ha
o6bexkTe «Boamay YepsuHckoro paiiona Muuckoi obaactu
ObII0 3aJ10KeH0 9 OIMHOYHBIX HeCTPaHIICHHBIX MJ1aCTMacco-
BbIX JIEHTOUHBIX JpeH, Ha raybuny no 1,7 &, B cpeaneMm
0K0J10 1.3 a.

Becnoii 1967 r., okasasuieficss B 3one Benopyccun mano-
BOJAHOH, KOrna He ObIJIO 3HAYHTEABHOrO MOABLEMA TPYH-
TOBBIX BOJ. ADEHbl B KOHIle anpeas pabGoTaau ¢ pacxona-
mu (B nmepecuere Ha | ea) 0,235—0,450 a/cex ea, npu ray-
OHHe TPYHTOBHIX BOJ Ha mnoJje 60—66 ca.

Marepnaan, noayvestbie CesHUHWT UM 3a naruaerunit
neprojx paboThl NAACTMACCOBOrO JipeHasKa, NOKasbiBaloT,
YTO IJIACTMACCOBLIC JAPCHBI MO CPABHEHHIO C FOHYAPHLIMH B
ycaoBusix CeBepo-3anafHoit 30Hb Haulel CTpaHbl MOTYT OT-
BOAHMTD OOJIblUEe KOJHYECTBO BOABL. Tak, KOJMYCCTBO BOADL,
OTBEJICHHOH NMOJHITHIEHOBLIMH JApeHaMH, Gulio B 1,3 pasa,
a BHHMIJIACTOBLIMH B 19 pasa OGoablue, yeM TOHYapHHI-

Mmu [27]. ;

5 .
= i

CrpouTenbcTBO miaacTMaccoBoro japesaxa B CCCP
ycnemHo passuBaercs. IlmacTmaccoBeie ApeHbl 3ak.jaibl--
BaOT TpaHmedHbM H OecTpanumeinpiM crnoco6amu. Tpan-
WefHHOC CTPOHTENLCTBO  INIACTMACCOBOrO  JApeHa)Xa H
HCCACA0BAHMRA 3TOr0 Merofa HaubGojee YCNeliHO BLINOAHA-
iorcsi B Besopycckoit CCP  npu  nayyHoM DYKOBOACTBE
BenHUMUMuBX, a Gecrpanmeiinoe — B Poccuiickoii Pege-
pauuH, B 30He, obeayxupaemoit BHHUHUIaM, n B JInrtoB-
ckoit CCP, rae paGoramu pykosoaut JIntTHHUHMTuM.

TpaHweliHOE CTPOHUTENLCTBO BEAETCS C MOMOUIbIO OOBIY-
HbIX Tpanwmeiubix skckasatopos (3TH-171, 9TI1-202 u ap.).
Hast 6ecrpanmeiiioit 3aKJajKH NJAaCTMACCOBLIX JIPEH NpH-
MEHSIIOT MAamHHbl  HOBBIX KOHCTPYKUHIT — GecTpaHiled-
Hble  JApeHoyKJAaA4YHKH. DecrpaHmeisblii  ApeHOYKAaAYHK
AITBH-1,8 (BHHUUT'nM, M3OMC) nospoJsier 3akaajibl-
tlzasrb rjlacTMaccopbie JpeHbl Ha Ooaorax mna rayoHuy no

O M, '
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FAABA 4. ONbIT NPUBANTHUHACKMUX PECIYBJIMK
; no NPUMEHEHMIO MJIACTMACCOBOTIO
APEHAYKA

Oneir Jiurosckox CCP

B Jlurosckoit CCP nccaegoBanue NJIacTMaccoBOTO Jpe-
Ha)ka Havyato B 1963 r. K macrosiueMy BpeMeHH MJaacT-
MacCOBBIT JIpEHAa’K 3aJjoxeHn Ha mJowanud oxkosao 1000 za.
Jlaa crpouTtenbcTBA  APEH  NPHMEHAIOT  LEJbHOTSIHYTBIE
MVIAAKOCTEHHBIe nep@opupoBaHubie MOJAMITHICHOBBEIE TPY-
Obl ¢ TONMIMHON cTeHOK 1,5 ma, marorTopasemble BrabHioc-
CKMM 3aBOJIOM [INIACTMAaCCOBBIX H3ACIHH. 3aKJIaABIBAIOT
IJIaCTMACCOBBIC JIPEHbI TpaHLIEHHBIM M  OecTpaHIUCHHbIM
cnocobaMH, KaXKABIH U3 HHX MMeeT CBOH ocobennocru. May-
YyeHHe H pazpaboTKy ux Beaer JIHTOBCKHIT HAYYHO-HCCAENO-
BATEJbCKHH HHCTHTYT THADOTEXHHKH H  MeJHOpalHH
(JITutHHUTuM).

Ilpu TpaHweiHOM CTPOMTENbCTBE ISl PA3BO3KH  OyXT
MJIACTMACCOBBIX TPYO MNPHMEHSIOT TPAKTOPHBIE CAHH MJH
KOHHYIO MOBO3KY € HPHUENHBIMH CAHAMH C TOPH3OHTAJb-
HbiM GapabaHom (pHc. 29). Byxrta JOXHTCS Ha TOPH3OH-
TajbHbIH 6apabaH, H CaHW TSHYTCA MO TPacce JPEHb!, OAMH
paGounii NpHACPKUBAET MIacTMaccoByw TpyOy 3a Bepx-
Huit Kkonen. ITpu nBuKenun camell mo Tpacce ApeHsl nJaacr-
maccopas Tpyba cBoOOAHO cMmaTthiBaercs ¢ Gapabaua. Ta-
KHM CnocoO0M NJ1acTMaccoBbie TPYOBI MOKHO fIPOKJIAbi-
BaThb BAOJBL TPacchl JpeH jake npu remueparype no —5°C.
ITpokaansiBasg TpyOBl C MOMOLIBIO TOPH3OHTAJLHOrO 6Gapa-
O6ana, u3deraloT NOJOMOK TPYOH!, @ HPOH3BOAHTEILHOCTD
NpoKJAankKH Takux Tpyb6 B 3—4 pasa BB, ueM TOHUYap-
HBIX puaMerpom 50 mat,

ITnactmaccoBblit  apeHa yKJIaJAbIBalOT KaK OT OTKPHITO-
ro, TaK H OT 3aKpHITOro KoJaJjekropa. Conpsikenve ¢ TOH-
YapHBIM KOJJIEKTOPOM BBINOJHAIOT ¢ NoMouisio 1—2 rom-
yapHeiX TpyGok aHamerpoMm 40—50 ma. Ilpu conpsizkenun.
yepes TpyOy auamerpom 50 ca CTHIK HEOOXOIHMO XOpOIIO
MOKPHITH QHALTPVIOLHM MaTEpHAJOM.

ﬁ.rm TOro yroObl muacrmaccopas Tpyba mnJjaBHO omny-
cKaznach B TpaHlueo, nensecoo0pasHo Ha kabuHe MHOro-
KOBILIOBOTO 3KCKaBaTopa, y (apbl, NOBECHTL NETJI0 H3 NpPO-
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Prc. 29, Caun ¢ ropH3oHTaablbiM GapaGaHoM AJs NPOKARAKH
NAacTMaccoBuiXx TpyoO.

BOJOKH JHAMeTpoM 3—5 MM, MO KOTOPOH TPyHa CKOJIbIHUT
yepes MeTio M JOTOK (B AUIHKE MHOTOKOBIIOBOTO 3KCKa-
BaTopa) Ha AHO TpaHmen. IIpH Takoi TCXHOJOTHH YKJIan-
KH TJACTMAccOBOrO JApeHa)ka mnoTpebHocTh B pabouek
cuse ymenmiiaercs na 20%.

JInst  nOBBLIEHUST TIPOH3BOJAMTEJLHOCTH TpyAa TpH
CTPOHTENBCTBE MJIACTMACCOBOrO JpeHa)ka M yMeHbLICHHH
oObeMa 3eMaAsiHbIX pabor uenecoo6pa3sHo Ha MaJOKaMeHH-
CTHIX MNOYBOTPYHTAX MNPHMEHATH Y3KOTpaHUIEHHbie 3KCKa-
BATOPH, pololiHe TpaHinen wupuHoit 10—I15 ca.

Jing OecTpaHiieHHOH YKJAAAKH IJIACTMAaCCOBBIX JpEH
JInTHUMWUTHM  cKOHCTpYMpOBaH  CrielHajibHbIH  arperar
na 6ase kporosarteasr KH-1200 (puc. 30).

Kak nokasann uccacpopanus JIutHHUUTaM (A, Ilu-
JeHKa), nmaacTMaccopbiii GecTpaHUIeiiblH ApeHaX Ha pas-
JOXKHBHIMXCST TopdaHUKaX Jyulle pabGoTaeT NPH NOKPbI-
THH ApeHbl QHALTPYIONHM MAaTepHaJoM.

B Jluronckoit CCP 0aHOBPEMEHHO C YKJIAAKOH JApeHa-
a OGecrpaHlueiHylo ApeHy o0epThiBAIOT JICHTOH CTeKJOo-
xoJcra. TeXHOJIOrHs MofgayH CTEKJ0XO0JCcTa M 00epThiBa-
HHE IIOJHATHJIEHOBOH JAPEHbl 9THM MaTepHajJoM oOuYeHb Npo-
cta, He TpeGyer Goabluoil 3aTpaTthl Tpyaa; And paGoTh C
TAKHM JPCHOYKJAAUHKOM TpeOyloTcsi TPaKTOPHCT U JABOE
palounx.
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Puc. 30. Ykaanka naacrmaccosoro Gecrpan-
mefinoro JipeHaxa ¢ o6epTKof ApEHBl CTeK0-
BOJIOKHOM.

Byxta naacTMaccoBbiX TpyO KJIafeTcs 1ia TFOPH3OHTAb-
Wbl GapaGaH H nepeMaThiBAaeTCid Ha BepTHKAaJALHBIH Oapa-
0aH arperarta yKJajKu ApeHaxa. TpakTop TMOAbe3XKaerT K
OTKPBITOMY KOJUIGKTOPY HJHM K Tpaniiee 3akpbLiToro KoJj-
JIEKTOpd, onyckaer palboumii opraH, naacrmaccopasg Tpyda
nojaercs vyepes TpyOuaThiit KaHAJ B HOXKE M KOHEW TPyOhl
3aaHKepHBaercsi. PyJIOH JIEHTH CTeKJOBOJIOKHA IHPHHOH
17 c¢m nomelaercs B cneunaabHyio pamy Hag noxom. Ko-
HEll JIEHTbl CTEKJOBOJIOKHA HHUTKAMH HJIH TOHKOH MNPOBOJIO-
KO#f NpHUBS3LIBAIOT K IJacTMaccoBoit Tpybe. Bo Bpems
JABHKEHHSI arperara  OJHOBpPEMEHHO € MWIACTMAacCOBOH
TpyOboii OTMaTHIBae€TCs H JEHTA CTEKJOBOJOKHA, KOTOpafn,
npoxojst yepe3 (GOPMHPYIOIKI KOHYC, MJIOTHO 00epThiBa-
eT naacrmaccoByio TpyOy (puc. 30). Hdast yMmeHbUIeHHSA
TpeHust TpyOyaThiii KaHaJ B HOXKE NOKPbIBAIOT INlacTMac-
coi. B mesnsix noBbILIEHHS MPOYHOCTH JIEHTHI CTEKJIOX0JICTA
Ha pacTaxeHHe uUesecooOpasHo, 4TOOB 3aBO/-H3TOTOBH-
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Teh NPOMHBaA (AW NPHKACHBAN) ee uepes 1—2 cm crek-
JSAHHBIMH HHTSMH. x

YKAOH BO BpeMs YKJaJAKH ApeHaXa peryJaHpyercs oc-
HOBHHM THAPABJHYECKHM IHJIHHAPOM MO HATAHYTOMY
TpoOCy.

ITo Takoit TeXHONMOrHH VYKJAaJAKH IJ1acCTMaccoBoro oGec-
TpanueiHoro apenaxa paboueii cuan tTpebyerca B 1,7 pa-
3a MeHblUe, YeM MPH YKJAaJKe TFOHYAPHOro JpeHarka MHO-
rOKOBHIOBLIM 39KCKaBAaTOPOM, a CKOpPOCTh YKJAAJAKH B 3—
5 pas 6oablue.

Hccaeposanua JeNCTBUSA MJIacTMaccoBOrO TpaHUICHHOTo
# OGecTpaHIIelHOro JApeHaka NPOBOAMJIHCL HAa  AJJIOBH-
aJbHO-00JIOTHLIX MOYBOTPYHTAX HA ueThipex oObEKTax- MAao-
mazabio B 19 ea: ma noanepe «Buaannsai» Kenaitnckoro
paiiona M Ha noagepax <«Aaxky», «KaymGaii» u «lnma»
IHIuayrckoro paiiona. Ha Bcex obGbekrax (on pacTHTeNb-
HOTO MOKPOBa OJWHAKOBLINH — MHOTOJIETHHE TpaBbl, MOUL-
HOCTb aJJI0OBHAJAbLHOrO caosi— B cpeaem 30—50 cx. Topd
JIPEBECHO-OCOKOBBINT €O  cTeneHblo pasnoxenus 30—50%.
TpanmeinpiM ciiocoGom Tpy6sl Ha TOpdSHMKAX YKIAIbi-
BaJHCh MHOrokoBiioBbiM skckaBatopom ITH-171 ¢ duan-
TPYIOIIUM MaTepuaaoM (Mxom) u 6e3 mero.

TaGanna 6
Crok N3 FOHYAPHLIX M NAACTMACCOBHLIX Apel

Crox B % OT CTOKA FOBYAPHOTO
ApeHaXA

Bux apenawa B cenTope| B an 8 Mae

1964 r., 1 e 1966 r.,
PA3Y NOZAE| MAKCHMAAL-| MAKCHMANL
VEAAAKH HUWR cTOK | NuR CcTOK

[onuapustit AnamerTpom 50 MM, ¢ Mxom 100 100 100
IToanstuackoswii ¢ nepdopauneit B 6
PANOB, YAOKCH TPaHIICHHBIM CNOCO-
OO CAMXOM 5 T TR G e s - - 120 150
[Toanstuaenopniit ¢ nepdopanueit B 3
Pijia, YAOKEHHMIT TpanmeinNM cno-
COOOMN; 'C MXON 5 '« '/c 'a & siin el ioiiy 95 100 100
[Moaustuaenoswit ¢ nepthopauncit 8 3
PARA, yaoxenubl it TpaHmeniny cno-
coboum, Ges duabTpylomero Marepua-
A 50005 1R R R AR R TR 1ot 62 17 33
Moaustracnosuit Apenax ¢ nepdopa-
uneit B 3 pana, yaoxenuuit 6ecrpan-
meiubing criocobom, 6€3 puab Tpyouie-
PO/ MATCPRANE "~ /i 3 LB S, R 5 10 30
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TlosieBoil ONuT NPHMEHEHHsA TPAHIIEHHOro JApenaxa 10-
Ka3aJj, 4To ApeHbl, nepdopHpOBaHHLIE B TPH psia H 00A0-
JKennble MxoM, paGoTaloT He XYK€ FOHYapHOTO JIPEHaXKa
anamerpom 50 mm ¢ mxom, a apenst Ges GuaABTPYIOLLEro
matepuaza paboraior xyxe (rada. 6).

Kak swiso w3 Tabaunbl 6, camplil MeHbIIHA pacxol
BOAB! NOJyuaercd H3 GecTpanmieinoll pensl, a camblit 60/b-
Wi — W3 Tpanmensoi ¢ nepdopawmeii B 6 panoOB, NOKPHITON
¢GuapTpyoutuM  Marepuanaom (mxoM). B pannom cayuae
MakcHMaJbHeil cTOK B 1,5 pasa Goabule CTOKa roHvuapHoft
aApenst jgnamerpoM 50 M, NOKPHTOH MXOM,

[pu pasbsicHEHHH TIPHYHH TJIOXOrO jencTBHA GecTpaH-
meioro ApeHaia B nepnylo ouepeib obpauiany BHHMaHHe
HA TO, KaK BhyIepKaH 3afanubiil ykJIoH. OrranbiBanne Gec-
TPaAHLIENHOro ApeHasa NnoKa3ajo, YTo oGlULHH YKIOH Bbiep-
JKHBACTCA XOPOIIO HO B OTACJAbHBIX MECTaX OTKJOHEHHs OT
sajanHoro yknaowa jocruraior 8—10 cu. M3 mpakmiku

‘ocyleHns TOPPAHUKOB H3IBECTHO, YTO TakHe OTK/JIOHEHHs OT
YKJAOHA HE MOTYT CYIIECTBEHHO BJAHATDL Ha JIeHiCTBHE ApeHaxKa
Ha TopdaHuKaX. :

B JsaipHeinnnx Jaab0opaToOpHBIX H TIOJEBBLIX HCCIEeA0Ba-
HUSIX TPOBEPSIOCh, KAK BJIHAET IHPHHEA WIEAH HA JeHCTBHE
fJacTMaccoBoro OecTpaHuieiioro JApeHaxia Ha Tophsan-
Kax. Jlas nepsuIX TOJEBHIX H Ja00paTOpHbIX ONLITOB 1101~
9THAEHOBbIe TPYOB NeppopHPOBaTH ILIETAMH IIHPHHON
1 mm. ITocne nanecennsi neppopanun Tpyba aedopmupo-
Bajnach H (pakTHueckas IIHpHHA UIEJH 0CTaBajachb 0KO.10
0,6 Mm. B naGopatopun MHCTHTYTAa nposejgeno cpuime 100
ONBITOB C TIOJHATHACHOBLIMH JDCHAKHBIMH TpPyOamMu npil
wHpHHe wean or 1 1o 3 mm.

OnpiThl NOKa3a/in, YTO yBeJHYCHHE IUHPHALI IeJH B
npegeaax or | g0 3 mMm NpakTHYECKH He BJHSET HA pacxoj
u3 apensl. llean wupuuoi 1 ax npp obwed X MAOIALH
10—15 cx*/x MoryT na TopdPaHuKax oGecnevynuTh cToK 60Jib-
me 1 2 ¢l ea.

Ilas nposepku n1abopaTopibiX JAHHLIX B MOAEBHIX YCJI0-
pisnx na noagepe <«Kaym6af» 8 IluayrckoMm pafione B
1964 r. Obia sayioxen onblt GecTpaHilieffHOro yipenaxa c
nepdopanueit B 4 psuta npu wupuHe wean 1; 1,5 u 2 s
IMoseBolt onbIT MOATBEPIKAALT NPABHILHOCTD JAa00PATOPHBLIX
Pe3yJbTaToB.

Konna 661,10 yCTaHOB/ICHO, NTO YBEAHUEHHE MHPHHBI IIETH
NPakTHYECKH He BJHSeT HA CTOK JpPeHaa, COUJH 1IeJecos
o0pasublM NMPoOBEepHThL, obecneynsBaercs A TpeOyembiil NpH-
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TOK BOAbI K OecTpaHinefHOH JpeHe H KaKas pasHHlla MpH-
TOKOB K TpaHiueiHo#i 1 OecrpaHumiednol ApeHam.

IIpurox K GecrpanmienHoil ¥ TpaHwieiHoil JapeHaM pac-
cunreiBann no ¢opmyae B, B. Benepuukosa [15].

B pacuernoit cxeme npuHHMany, uro OecrpanmeiiHas;
JpeHa paboraer Kak HJAeadlbHad, a TpaHUmIenHas — Kak
y3Kas TpaHuies, TaK KakK npu J06POKauCCTBEHHON 3aCHINKe
Tpanuien KoaQduilnenT QUALTPALNH B TPAHLLEC 110ayvaercs
HE3HAYMTEJIbHLIM TIO CpPaBHeHHI0 ¢ Koydpduuuentom Puib-
TPpAUHH MeXyly JApeHamH.

IIpurok BoaH K GecrpanuIeiHoil JpeHe pacCuuTLBAIN 110
dopmyJie aas paaa ApeH, pabOTAOMHX NpH IayboKoM 3a-
Jera’nny Bojoyidopa:

Kh
Qa.rp= T;
1 th;-ﬂl_-li‘
» A = a——— 'Al’ th - -4
n n(h+4d)
th ]

rae Qgrp — NPHTOK BOAK K 6ec1‘pamueunoﬁ apene;
K — kospdpuunent puabrpauny;
h — rayouna 3aJ0XKeHHS JAPeHb;
[ — paccTosinHe MexAy APCHaMH;
d — pnuamerp ApeHsl,
Jlns nocTpoeHHA KAPTHIb IOTOKA PacuCTHLIE napaue'rpbl
NPHHHMAJIH CACAYIOUIHMH:

1=24m h+d=12 n; d=0,04m; h=1,16 u;
h+d

h
—1-——005 =0,0483;

th 0,483
A= -——.=,A th l/ =0.731:
3 th 0,051 O72s

Q6w=T ] 58K

IlpaTox ®Boan X TPaHIIEHHON JApene PACCYHTHIBANN 110
opmyse psma y3kux TpaHuwieil npH ray6oKoM 3aJieraHui
BOJAOYNOpA: \
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1 | ah
e in [th—— | -
Qrp = arcsm( 7 )

Hpn NOCTPOEHHH 'KapTHHbBI TIOTOKA OJS BO3MOXKHOCTH
CpaBHEHHs1 BCE MCXOAHBIC pasMepbl TPHHIAJAH TaKHe XKe,
KaK H jpaHbllie, a HMEHHO: :

=24 u, h=1,16 a.
1,165

9
3
;

1
?i
i
|

|

1
Qrp=2— arcsin| th )=2,36K.
T
ITpu cpaBHeHHH NPHUTOKOB GecTpaHileiHON H Tpallﬁxeﬁ—
HOH JpeH mnoJjydyaem:

_&;’P_ =0,67.
Q:rp f

B pacuetHyio ¢opMyay mnpHTOKa BOAB K TPaHUICHHON
ApeHe He BXOJHT MIMPHHA TPaHIIEH, BLHICOTA CJOS BOJALI HAX
JAHOM TpaHIIEH M yMeHbllIeHHe TIPHTOKAa K JApeHe u3-3a 3a-
CHUITKH TPaHIeH, HO TAK KaK 5TH BeJHUYHHL HE3HAUHTEAbHLI
110 CPABHEHHIO C BeJHUHHAMH, BXOAAIIUMH B pacuers, TO
MOJKHO CUHTATD, YTO PellleHHe JaeT BO3MOKHOCTD JUIS MpaK-
THYECKHX [eJeH OUEHHTh JeiicTBHe GecTpaHlueinoro ape-
Haxa. M3 npHBeleHHOro CpaBHEHHs BHIHO, YTO MAKCHMAJb-
Huolil TPUTOK (cayuail ckonupiieiics Bo/Abl) K GectpaHmeiHoi
Apexe OGyuer npumepno Ha 30% Menblie, ueM X TpaHIeHHO!.

Pacuersl nokasniBalor, 4To paccrosinke Mexuy Gecrpas- |
WEeHHBIMH  IPEHAMH B YCJAOBHAX MPOBOAHMBIX HCNLITAHMIT
JAOKHO ObiTh Ha 30% Menbiue, yeM MeXAy TpaHIICHHBIMH,
ITocae Takoro yMmeHbIIEHHs PACCTOAHHA MEXKAy ApeHamu
GecTpaHueiiHblil  ApeHa) BCE-TAKH OCTAETCH SKOHOMItuHee
TPaHIIEHHOTO. '

JIaGopaTOpHLIMH HCCIEI0BAHHAMH YCTAHOBJCHO, YTO HA
BOJOTIPHEMHYIO  CIOCOOHOCTL TLIACTMACCOBOH JpEHaXKHOH
TPYObl CHJBHO BJHSIET COCTOsHUE TOP(E, B KOTOPHIl yKia-
AbIBAETCH JPeHaX<, W HajHuxe (GuUIbTPyIOUlero MmartepmuaJia.
[Ipn ygaagke spesaxa 6e3 (uaALTPYIOLLEro MaTepHana B
HMUAKHH TOP® BOAONPHEMHAsE CNOCOOHOCTbL YMeHbIlaerTcs B
15—20 pas. Yrobwl H36GexkaTh monagakus Kuikoro Topda
HENOCPEJACTBEHHO B INEJH JpeHaKHOH TpyObl H MX 3aKJeH-
BaHHs, HEOOXOAMMO JApEHb 0OGEPHYTb (PHALTPYIOIMIHM MaTe-
PHAJIOM.

76



TlosieBbie ONbLITH, 3aJ0XKEHHbLIE HA JBYX OO0bLEKTax, f10-
Xa3nlBaloT, uTo OGecTpaHineiinbie JApeHbl, 06epHyTHe CTeK0-
BOJIOKHOM, PpaboTaloT 3HAYHTENBHO Jyylle GecrpaHmefnbx
Ges (uabrTpyioulero Marepuasa (raba. 7).

TaG6annga 7

Bananne QuabTpyoumux marepuanos ma pabory apeu \

Crox 8 % OT CTOKa romapHoro
npenaKa

Bax apeaaxa

8 moae 1965 r.,| » mone 1966 r.

cpasy nocse | MaKCHMaabBHA
VEADARH CTOK

[NoausThacnossi# ¢ nepdopauneit 86 panos,
YAOKeHHb R OecTpaHmei sy cnocodoy,
6e3 QHABTPYOIIErO . . . « « . + . « & 13 37

TMoanstuaenosuit ¢ nephopauneit B 6 panos,
yAOKeHHHR GecTpaHmenibiyM cnocoboM,
[ ") (o R AR S e s b v 16 42

Toansruaenossiit ¢ neppopauueit B 6 puion,
yaomxennbiit GecTpanmernny cnocobo,

Crpﬂueuo.............o 32 63
[MoanatnacnoBuit ¢ nepbopanuneit B 6 pa-

A0, YJAOKEHHBI OGecrpanulefiHbiM  Cro-,

co00M, CO CTEKAOBOJOKHOM . . . . . . . 50 70
Fonyapanit  anamerpom 50 MM, ¢ mxOoM 100 106

M3 tabaumm 7 pHAHO, UTO MNOKpHITHE OGecTpaHiienHol
JIPeNbl  CTEKJAOBOJOKHOM YBeIHYHBAeT CTOK B 2-—3 pasa.
Menbimiee aedictue  GecTpaHuleHHOro  MOJHITHIEHOBOTO
ApeHaza, NMOKPHITOr0O MXOM WAH rpaBHeM, OObACHSETCH
HepapHOMEpHOH nojavefl STuX (UABTPYIOUIHX MaTepHason.
OTkanbiBaHHe ApeH NoKa3aJao, 4TO MOX H rpaBHil NOKPHIBAIOT
JiPEHBI OYCHb HEPABHOMEPHO, B TO BpeMs KaK CTCKJI0BOJOKHO
o0epThIBaeT HX PaBHOMEPHO MO BCEH OKPYKHOCTH.

Becrpanmeiunie  NMOJAHITH/ICHOBLIE JAPEHBI JIHAMETPOM
40 mm, oOepHYTLIC CTEKJOBOJOKHOM, paboTaldT HAMHOTO
Jyuile Takux e Apen 6e3 ¢puabTpyloulero marepuana, Ho
Xyie ToHuapHbX auamerpom 50 mm ¢ mxom. Jlaa yayume-
HUA JeiCcTBHST GecTpanuieiiHoro MoJHITHICHOBOrO ApeHaxa,
OGepHYTOr0 CTEeKJOBOJOKHOM, HaA0 [MOBLICHTH TOYHOCTDL
BbIICPKHBAHHS YKJIOHA JIPEH, TaK KaK BCKPLITHE JApeHaxa
MoKasajo HaJHyHe BO3JAYIIHLIX NpOOOK.

B nacrosiinee spems B Jlurosckoit CCP naacrmaccosuie
JApenaxkubie TpyOb! H3roTOBASAIOT TOJNLKO auamerpom 40 ma,
OHM TMOKA ellle yopoxe roHdapuux (raba. 8).
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TaSanna §
Crowmocts 1 noz. s apen B Jlurosckoit CCP

CTouMOCTb RpeHaxa, Kom/s

ua TopdRNHKax HE MEwe-

Hanmenopasane PANBUBIX
auciisx Tpyo npH Tpaii= n Gog- |UOUBAX D
e Y ‘wa_o6vextel "ienuou rp?mneﬂmn yKaaaxe
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[lena apesaxon M,
o 7 1py0

IMoanustuacloBuEe
anamerpom 40 mu
(CTOMMOCTL Ha

1966. 1) . . .. 24,7 26,1 442 32,1 37,3
Tonuapuuie; ;
ANaMeTpoM
AC . %5 . 72 12,7 - — 275
AHAMETPOM
bOMa . . . . 8,1 14,1 36,7 — 28,9

U3 rtabaunsl BHAHO, YTO CTOHMMOCTH BHOBb OCBAaHBAEMbIX
NPOMBIIIVICHHOCTBIO NOJHITHICHOBHIX TPYO 1O CpPaBHEHHIO
¢ TOHYapHBIMH BbicOKa. Beaeacrene 3Toro CTOHMOCTD MAAcT-
MACCOBBLIX JIPEH MPH TPaHIIEHHOM CnOcoGe CTPOHTEALCTBA B
yeaosusax JInrosekoii CCP noka noayyaercs Bbillie CTOHMO-
cru ronuapubix. Ilpu GecrpanuiefinoM crnocobe CTPOHTENb-
CTBa JlaiKe TpH HECOBEPUICHHOH KOHCTPYKUHH JApEHOVKAaA-
yHKa W BHICOKHMX IleHaX Ha naacTMaccosbie TpyGbl CTOH-
MOCTH TJIACTMACCOBBLIX JAPEH OKa3ajach HHXKe CTOMMOCTH
rOHYapHbIX.

B macrosiiee BpeMsi CTOHMOCTh TJ1ACTMAaCCOBOI ApeHax-
HOIl TpyObl coctasaser okoao 65% cTomMOCTH maacTMacco-
BOro Tpanmeinoro jApesaxa. Ilpu yMenbUIleHHH CTOMMOCTH
NJACTMACCOBBIX JIPEHAKHBIX TPYO MAaCTMACCOBBIl yIPeHax
CTAHET BechbMa NPHEMAEMBIM U1 OCYIIEHNA CeNbCKOX034MCT-
BEHHBIX 3€MeJb, TAK KaK OH TIO3BOJIAET MOBBICHTL cTeneih
MEXAHH3AUWHH, TNPOH3BOAUTENBLHOCTh M KAUECTBO VKJIAAKH
3aKpLHITOro JApeHaxa.

Onwbir JNareuiickon CCP

HccaenoBanust mo NPHMEHEHHIO mnjacTtMacc M JIPYyrux
HOBBLIX MATEPHAJIOB B JIpeHa)KHOM crpouteancrse. [ccre-
JIOBaHHS TacTMaccosoro apenaxa B Jlareuiickoii CCP
Hayatel B 1963 r. Bun 3anpoeKTHPOBAHBI M TIOCTPOEHBI
SKCMEePHUMEeHTaJNbHbIC [JIaCTMACCOBLIE H TOHUAPHBIC JAPEHaX-
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Hble cHeTeMbl B coBxose «bBaycka» Bayckoro pafiona, 8 Beii-
o6exckoit OMC Toro :xe pafiona, B ONLITHOM Xo3siicTee
«Curyaga» PuKoKoTo paitosa m 8 APYrux XossicTsax.

B cosxose «Baycka» B n10/10BoM cazy noctpoeno 8 cuc-
TEM TIACTMACCOBOTO JApeHa)a, OHa CHCTEeMa NepeKpecTHo-
' IO CaloBOTO APCHAXKA H OJIHA CHCTEMA rOHYapHOTO APEHAKA

(xoHTpoALHBI BapHanT). IlpuMensiu TpyOH M3 MOANHITHIIE-
Ha BBICOKOH NMJIOTHOCTH TIpOM3BOACTBA PHIKCKOro 3asojaa
TIOJIHITHIGHOBBIX H3AIHI, BLINYCKACMBIX JJ15 BOAONPOBOAOB.
s OCYIIMTEAbHBIX APEH HCNOJAL30BaJR TPYOH CACAYIOUIAX
JAHAMETPOB M TOJNMHHLI CcTeHOK: d=40 um—15 mm, d=
=50 mMm—1,6 mm, d=63 mum—1.8 mm, d=75 am—2,0 smnm.
[Toanstuaenosbie TpyGor guamerpom go 50 ms pa3marsipa-
JIH NIPH yKAajaKe n3 Oyxtel, Jauna tpy6 B GyxTax MOCTHIVIA
120 x. Ipumensan taxxe TpyOn aannoit no 6 #. Kparkas
XAPAKTCPHCTHKA OMNBITHOMO yyacTKa AaHa B Tabanue 9,
Tpy6w Oulin nepdopupoBanbl CHENHATBHLIM NPHCHOCOGe-
HHEM Ha OOBeKTe CTPoMTeaALCTBA Apenaka. Ilpu ykaaake
30Hy neppopaunn M1acTMacCoBBIX TPYOD NPHKPLIBAJIH MiHe-
pajbHOH BaToOI.

Jlpenaxknsie KOJIEKTOPHI CTPOHJAH M3 TIONHITHICHOBHIX
TpyO anamerpom 90 mau 110 mm Ges nepdopanun.

Jpenst yKAajbiBaJH B TPAHIIEH, BHPLITHE MHOTOKOBIIO-
BBIM JipeHaKHbIM SKcKaBaTopom. [Touna na onbiTHOM yuacrke
CYIVIHHHCTAS.

HHTeHCHBHOCTD OCYIMTENLHOr0 AefiCTBHA NJAaCTMAacco-
BOrO ApeHayka NOBBILAETCH C yBeJHYEHHEM BOJONPHEMHOIL
IIOBEPXHOCTH, H OHA He MEHbIlE, YeM HHTeHCHBHOCTb JeiicT-
BHS TOHUapHOro Japenaxa (ra6a. 10, 11 u 12).

B 1964 r., nocaie oHOro rofia sKCIAyaTaluu, NPOBEPSIOCH
COCTOSIHHE TITACTMACCOBOrO UIpeHaXa ¢ [OMOLLbIO JApeHo-
npombiBounoit MawmuHsl RSO-1II (IZIP), kotopas mmeer
ClelHaMbHLIH (PHOOD AJIS ONPEASTCHHS NOBPEIKICHHBIX MECT

¥ 3aKynopkH apenaxa. B 1965 r. npoBoaniHCch KORTPOJAbHBIE
packonki. B pesynbrate 3THX MPOBEPOK YCTAHOBJEHO, YTO
3aMeTHLIX JedopMalliit NJacTMACCOBBIX APECHAKHBIX TPVO
B NepBLe JBa TOJAA TOCJEe YCTPOHCTBA @ipeHaxa He Obi1o.
Kak wu3asecTHo, 570T mepHoa BpeMeHH 0OGBIUHO Xapakrepu-
ayercsi mauGo/jiee HHTEHCHBHBIM YIVIOTHEHHEM TPaHINeiHOIl
3ACHITKH ¥ SIBJAACTCA HAMXYAWAM OTHOCHTEJNBHO YCTONYH-
BOCTH JpeHaxupix TpyO. IIpu nposepke ne oGHapyxeHo
TaKKe 3aMCTHOrO 3aHJIeHHS NJacTMacCOBOTO JpeHaxa.

Ha BeiibexkeKoll ONBITHO-MeNHOPATHBHON CTAHIHH 110-

CTPOEHBI jBa yYacTKa 3SKCNePHMEHTAJBHOTO ApeHaa.
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Onnn M3 HHX pPACHOIONKEH Ha TECYaHOM MaJoyCTOHYHBOM
nasiByne (o0bext «Pymbac»); aaecs mocrpoeso 13 omuens-
HBIX JIPEHAXKHBIX CHCTEM C MPHMEHEHHEM TI1acTMacCOBBIX
HJIH TOHYAPHBIX TPYO H Pa3THYHBIX MATEPHAJOB JIJIsl 3AlLHTHL
JpeH OT sauienns. B kauecTBe 3allUTHOTO MartepHaga
HCITOJIB30BAJIH  CTEKJIOBOJIOKHHCTHIH XOJCT, MHHEPa/AbHYIO
BaTy, INIaCTMaccoBhie KoJabla, Qpesepnnil Topdh H MOX.
IlnactmMaccoBsie JipeHaXKHBIE CHCTEMB TIOCTPOEHBI H3 TIOJIH-
STHIACHOBBIX TPYO aunamerpoM 50 mam; 3ony nepdopanuu
TIPHKPbIBAJIM CTEKJIOBOJOKHHCTHIM XosicToM. Cefiuac Bejercs
HaOMIOJICHHE 3a CTENEHDbIO 3aWJICHHSI PA3JHYHLIX BaPHAHTOB
apenaxa. Cielyer OTMETHTD, UTO 3aHJEHHS TIaCTMACCOBOro
ApeHaxka M Ha 3TOM 00BEKTe He OOHAPYIKEHO.

BTopoit onbiTHBI y4acTOK MIACTMACCOBOTO NPEHAXa B
BeiiGexckoit OMC 6b11  noctpoen Ha TOpdSIHBIX MOYBAX B
obbekre «Bentac», rayOuna 3akaafku Obiia  pa3aHIHON
(1,05; 1,20; 1,45 x). Kpome 3Toro, 31ech ¢ MOMOLLBIO MALIH-
uel B-750 (TIP) Obiin sanoxens GecTpaHWERnbIM ClIOCO-
Gom mjlacTMaccoBble APeHbl H3 YNPYTHX JEHT (TBEpAbI
I1BX) ¢ 3aMKOM «MOJIHUSI>, ?

Tpy6a, chopMupoBaHHasi U3 NOJHBHHHIAXJOPHIHON TLICH-
Kn Toamuaol 0,4 MM npH yxiaajake ee mawuHoit B-750 wme
JAOCTATOYHO ycTOHUHBA. IIpH BCKPHITHH KpenaensiX KPOTOBHH
E€Pes Iojl SKCITyaTalHl yCTAHOBIEHA 3HAYMTE/IbHAs fedop-
Mauus TpyOGel, TO €CTh YMEeHbIUeHHE BEPTHKAJIBbHOrO pa3Mepa
Ha 6 s

B xonme paGors mawnnsl B-750 BbisicHHJAOCH, uTO
popmupoBanHe TPYOH TIPH CKOPOCTH VKIaAKH 2 Kml4ac u
TeMnepartype oxpyxalouwen cpeabi +4-—-+7°C npoHCXoauT
HEYNOBJAETBOPHTEJIBLHO, YacTO BCTpPeualoTcs O6pLIBBL, 06pa-
3YIOTCA CKBOSHBIE TPEIUHHB B NPONOJBHOM HanpasieHHH
TPYGbl. DTO yKashiBaeT Ha TO, 4TO TOJUIMHA NPHMEHseMoil
NOJIHBHHHJIXJIOPH/IHOH  MJIEHKH J0JKHA ObITh 3HAYHTEIBHO
YBCJHYEHA, OHAKO 3TO 3aTpyausier pabory ¢opmupyioilero
annapara.

MHTEHCHBHOCTD  NefCTBHSA TJIaCTMacCOBOTO JApeHaKa B
3aBHCHMOCTH OT TIYOHHBI 3aKJaNKH JpeH NPHBEICHA B
Tabaunax 10, 11 u 12.

Ha onuitiom o6wekte «Curyaga» PuKckoro paitona 3a-
JIOJKEHBI TPU CHCTEMBI IJIACTMACCOBOTO JpeHa)ka M3 NOJH-
STHJIEHOBLIX TPYO nuamerpom 50 aam. CHeTeMbl pacnonoxke-
HBl Ha TOP(QSHHKE HH3HHHBIX GOJIOT C PA3JIHUHON CTENeHBIO
pasiioxeHus (OKyabTypuBamus). MccaenoBauus nokasbipa-
10T, 4TO B 3aBHCHMOCTH OT CTENEHH PasJjoXKeHHsi TOPPAHOI
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MOYUBbI MEHACTCA HHTEHCHBHOCTH JUEHCTBHA MAaCTMAaccoBOIo
JApeHaxa. : ,

CpapruTe/bHBIC HCCACAOBAHHAS, NPOBEJICHHBE HA MHHE-
PaJbHBIX TIOYBAX, NOKA3LIBAKOT, YTO BEJHYHHA JAPEHAKHOTO
CTOKA NPH TJIACTMACCOBOM JADEHAKE He MEeHbIUe, Yem npH
rodyapHoM. IIpojoaxATebHOCTL 3aTONJEHHS  BEpXHEro
MOJIYMETPOBONO CJIOA TIOYBRI B TMIEPBOM CJIYYae B HECKOJBKO -
pa3 mensure. HHuTeHcHBHOCTL ©0poca  H3GHTOUHLIX  BOJ
YBEJHUHBACTCSH 10 MEpe YBEJHUYEHHs JAHAMETPa OCYIHTEeNb-
HBIX JIpeH H HX BOJIONPHEMHO! NOBEPXHOCTH, a4 TaKkKe nIy-
OGHHBI YKIAJKH JPEH. fbm TNOVEHSTH/ICHOBBIX TPYO peKOoMeH-
Ayercs BoaonpHeMmHas mosepxHocTbh 20—30 cm?/noz. M.
Ocywirenbiibie JIpeHB B OCHOBHOM  CJQIAYeT TIPHMEHSTH
anamerpoMm 50 au, B OTACABHKIX cayuaax —40 su.

TaGauna 9
XapaKkTepHCTHKA OMBITHOTO APEHANA B COBXO3e «Baycka» Bayckoro

f?ona. Paccrosume mexay apemamu 16 u, raybuna saxiaaku apen
A u

a 3 £ 2
3 . 2 EE x| Samwreni #
=2 M na M -
s Bux apenixa g 3 nepcpo.:;:unn gg'g‘ npo:;:p SRz S g
k‘: 5. = -18:‘ Hun
53 =3 SE3
I |[loaustuae- | 50 |[llpozoawnas| 6 |[Musepaan-
HOBBI ‘B OAWH pAA Has Bara
| To xe 50 [[Mpomoavuas | 15 | To ke
B 3 paaa :
1 iy 50 [Mpomoabnas | 25 e
B 5 paaos
v > i® 50 [MMonepeunaa | 15 : .
Vv % i 40 |lTpoxoavnag 6 = .
B OZIHH PAn
V1 |Fouwapunit | 50 -— — ¥ .
VII [[Moaustuae- | 63 |[pogossuas | 15
HOBLI B 3 paxa
VI To xe 50 |[Tpoaoabnasn | 10 . .
B 2 psana
IX ) Ta 75 |Mpoaoavwan| 15 i .
B 3 pana
X |Bepxunii no-| 63 |To e 15 ’ » Ilepe-
AHITHAE- h KpecTHbl it
HOBbIH’ ApeHax
X1 |Huxnnit ron-| 75 — 15
YapHbiH
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Tadnpn_a 10

Koopausartsl KpUBBLIX NPONONKHTEABHOCTH CTOSIHMS YPOBHelH
FPYHTOBBIX BOJA AJISt CHCTEM MJAACTMACCOBOTrO JIpPeHaKa B COBX03¢
«Baycka» (1964/65 r.)

Bucora ypossst rpys#ToBHX BOA, M
Cucrema (papnant) Teproau :

2 0—5 | 0-10] 0-20| 0-80.| 0-40| 0-s0
g 8 G | s — 2 — a =
o B (s el Sl PR 5O
=V -— — 2 6 13 16
VI=IX — — = s o ¥
X=XII | | 2 6 1 16
e I—II e s il B el S
VI =V —_ 4 16 20 22 25
lNonvuapbiit VI—-IX - | -] = | =] =]
XX I 5| 18| 2 | 33 | 46

Hpodoaxerye

Bricora yposus rpysroRux Boa, M i

Crerema (papuant) a aEs - |
0-60 | 0=70 )| 0—8)| 0—£0 | 0-100 0110 0-120 i
10 I8 20 24 26 29 35
— | i S I 11 13 16
23 | 2 28 30 33 35 39
.
24| 29 |8l | 35 | 8 | '35 35 ]
11 13 13 24 31 36 54 |
VI 26 | 28 31 33 38 40 47 |
["onyapnwtii - = = | = = — - .
|
61 70 75 92 | 14 111 136

Ha ocnose npoBegennwix neeaenosannit B Jlarsufickoil
CCP, a TaxKe B JPyrux pecnybiauxax Hauieii cTpasHbl H 3a
PyGexRoM MOXHO ClesaTh NMpeiBapHTeibHbIN BLIBOA O leje-
COOGPA3HOCTH NPHMEHEHHS NJACTMAaCcCOBLIX TPYO B ApeHasK-
HoM crponTeabcTBe. OKuiaercs, uto B Oyaymiem nJjact-
MaccoBblif ApeHax< OyAeT Bce GoJblile 3aMeHATh TOHYAPHDIIL,
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Hcnosnbn3oBaHue NpeMmMyumiecTs nJaacTMaccoBbix Martepua-
N10B AJsi 60pb0OBl ¢ 3AHJEHHWEM JPEHAXa B OMJIbIBAIOLIHX
rpyntax. Kak u3BecTHo, JApeHbl yaille BCEro BHIXOAAT M3
CTPOsl B IVIBIBYHaX M omabiBaoIuux rpyunrax. Has GopbObi
C 3aHJeHHeM Lesecoo0pa3sHO B OMJIBIBAIOUIHX TpyHTax (M
HACTOAUIMX IJILIBYHAX, KOTOpPLIE BCTPEYalOTCsl Ype3BbiyaiiHo
pe/IKo) OTAaBaTh MNpPEANOYTEHHE MAACTMACCOBHIM JpeHaxX-

HBIM TPpyGaM H, B NEPBYIO OYepeib MOJHITHICHOBLIM, KOTO-

pBle NpeAcnaBJsiloT KOHCTPYKTOPY OCOOEHHO IUMPOKHE BO3-
MOJKHOCTH 110 CO3JaHHIO PasMMYHLIX BHAOB mnepdopauus.
Heo6xoauM0 HCNOJIb30BaTh GaaronpusaTHbie CBONCTBA ITHX
IJIaCTMACCOBLIX TPYO M HAHTH ONTHMAaJbHYIO (GopMy H pas-
Mep uX nepdopanuy, YytoGbl OHAa rapaHTHPOBAJA He3auJsiec-
MOCTb TPYO Jla)Ke B CaMBIX MEJKO3EPHUCTHIX OIVIBIBAIOIIHX
rpyarax. Muxenep B. M. Kaapuubin paspaboran KoHCTpyk-
U0  TOJHATHACHOBOH TPyOBl C KOHYCHBIMH LIEJASIMH, He-
3aNIAEMYIO B TaKHX rpynTax (puc. 31). Hapyxuwit anamerp
TpyOut 50 mm; mosnuwina crenox 1,4 mam. Bec opHOro moros-
noro merpa 1pyost 0,25 xe. Cpennuir paamep nepdopannn
MO BHeIIHel 110BepXHOCTH TpyOhI 4,7 X0,6 MM, a O BHYTpeH-
Heit —2,7X0,35 mm. TpyGa neppopupyercd ¢ HOMOUIBIO
ropayer ¢pesst wecrepenyaroro Thna (npu 190—210°C).
B onuiTbIX nmapTuax TpyObl 6biaM  u3rotosdens ¢ 10, 19,
24 u 39 pamamu nepdopauun. CymMmapnasi IIoulaAb OT-
BEPCTHH HA NOTOHHLIN MeTp TPyOLI COCTABAAET COOTBETCT-
BeHuo 7,7; 14,7; 18,5 u 30,1 cm?,

Puc. 31. Toanstuaerosan apenaxuas TpyGa KOHCT-
pykuun B. M. Kassunswa.
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B kouue 1965 u B nauase 1966 r. B ruaporexHUuECKON
naGopatopun JlatHUMTuM Obutn npoBejiensr jnaGoparop-
Hble HecaenoBanua 3Tux Tpy6. Ha cneuuasibHOf ycTaHOBKE
Onpeiensan BOAONPUEMHYIO CMOCOGHOCTb ApeH H K03 du-
IIHEHT IIEPOXOBATOCTH TPYO, a TaK¥kKe CTeNeHb H XapaxTep
nx sawjgenusi, Tpy6bl HcchaejnoBay IMpH HYJEBOM YKIOHE.
['pyHT, 3aTpysKeHHbIl B YCTAHOBKY, Obli1 OJIHUM U3 HaHOoOsee
HeOJAroNPHATHLIX BCTPEYAIOLIUXCs B pecnyOjiHKe: ONJbIBa-
0Ll MeJIKo3epHUCTHI necok H3 IlerepHHexH, B KOTOPOM
npeobaajaioniee Koauuectso yactuy (96%) Obiio aHamer-
pom 0,05—0,25 ma.

B KauecTBe STaJIOHHOrO BapHaHTa JApeHaxa, ¢ KOTOPbIM
CpaBHHBAJHCH HCC/EAYeMble TPYOBI, Oblal BHIOPAH roHYaPHbIH
M3 CTAHAAPTHBIX TPYO C BHYTPEHHHUM JIHAMETPOM D CM H
CTHIKaMH, 3aUIHILEHIIBIMH MXOM 110 Bcemy nepumerpy. Bopo-
npHeMHasi ciocoGHOCTh Takoil JipeHbl Gblia IPHHATA 33
100%. Beauunnnl xo3(¢GHUHEHTOB HMIEPOXOBATOCTH HCCE-
AyeMbiX TpyO, a TakxKe IMIaAKHX HeneppopHpOBaHHBIX
MOJHATUACHOBBIX TPYO NMOJYUYEHbl CACAYIOUIHE: A IVIajJKHX
Tpy6 n=0,0102; npas jgpenaxknblX TpyO KOHCTPYKIUHH
B. . Kanasuubiia B cpeanem n=0,0121. Chenyer oTMETHTE,
4TO KOS(POUUHEHT 1IEePOXOBATOCTH ONpEAeaAdn Aas Tpyd ¢
19—24 panamu nepgopaunu. [Ipn sTOM 6BIJIO YCTAHOBJCHO,
4TO YHCJIO psAAoB nepdopanuu Majdo BAHAET Ha BeJIHUYHHY
KospunuenTa mepoxosatoctd. Bugumo, npeobianaer Bin-
siHHE MAaKpoOILepOXOBAaTOCTH, CO3JAlOUIHENCsl B pesyJbTraTe
H3BeCTHON BOJHHCTOCTH HCCAeAyeMbIX TPy6. 2IDTa BOJHM-
CTOCTh SIBAAETCA CJAEJCTBHEM MOJYKYCTapHOro HaueceHnu:
ueqnesoit nepdopauud ojiHHapHoil (ppesoi, Npu KoTopom ne-
BO3MOKHO TOYHO COOGJIIOCTH PACIOJOMKEHHE COCEIHHX PALOB
oTBepcTHit  Bpa3bexky. [Ilpu nHanaaxke npoMBILLJIEHHOTO
pousBoAcTBa nogobHbie TpyOnl Oyayr nepdopHpoBaTh
nakerom (pes, H BOJHHCTOCTH OYJET JHKBHAHPOBAHA.

Tem He Menee jlake HONBITHIBABLINECS TPYOLl 006JaxaOT
3HAUNTEBHO MEHBUIeH IICPOXOBATOCTHIO, UeM = roHuapHble,
Jasa nocaexunx P. P, Uyraes npusognr n=0,013—0,017.

B naxabHefilneM OCHOBHOEe BHHMaHHe OBUIO  yAeJeHO
ONpeIe/JeHHI0 BOAONPHEMHON crnocoGHOCTH TPyO HOBOf
KOHCTPYKUHY, B 3aBHCHMOCTH OT YHCJAa psaoB mepdopauus
(nromwanu orseperrit). OnBITH NO3BOMUIN YCTAHOBHTD, YTO,
HECMOTPSI HA OTHOCHTEJILHO O0JbIIYI0 OOLLYIO IJIOMalb OT-
BeDCTHH, BOAONPHEMHAS CMIOCOOHOCTD NMOJHATHICHOBBIX TPYD
MeHbile, yeM rogyapnsiX (Tabda. 13.) 1o oGbACHSAETCs MI0-
XOH CMayuBaeMOCThIO ITOJHSTH/IEHA.
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B npoBeeHHbX onbiTax BOAONPHOMHYIO CHOCOOHOCTH 10-
JAHITHICHOBLIX JIpeH YAaJM0Ch YBeJAHYNTL QHAbTPYIOULeli 06-
cormkoit Tpy6. das aroil ean Gbia Henoab3oBaH  CharHoBblii
MOX. OOCHIIKY BBITOMHANY B pa3HbIX BapuaHrax (tada. 13).

Ha npakrike B xauectse QHIALTPYIOULEH OOCHIIKH JIpeH
MOJKHO HCHOJb30BaTh: TOpd, COJAOMY, KpPYNHO3EPHHCTHI
116COK, TpaBnil, uiedenb 0 T. J. Bre 3aBUCHT OT KOHKPETHBIX
IHAPOTeOJOTHHECKHX VCJIOBHII 00BEKTa W UMEIOLIerocss Ha
MecTe PUALTPYIONIEro MaTepHasia. B MenKO3€pHHCTHIX ONJlbi-
BAIOIHX neckax Haubojee npHemieMbl A48 oOCHITIKH  Apen
Topd M MOX.

TaGauuwa 13

Boponpremuas cnoco6HOCTE APEHAMHBIX TDYD KOHCTPYKUMH
B. H. Kasenubwa s

Tpyda gouctpyskunn B. M. Kassnuwia

@

S : ; 5 Fomvapuag Tpy-
=22 | 22 28 182 [ 22 [ocmmome | oommama g cotraan
5§‘° io, E.o = S.g'-g S_gg UHH W TpH-| nun i npu-| SAULHBICRANMK
51 gﬁ o 2| a%% - 3 Ela == | cwnko CHAK MXOM 10 _BCEMY
29 | TEE|TEE| D=5 = 7 | Mxosm cmep-| mxom cpep-|  BEPUMETDY
&0 - vZg |l oA Al vEo Xy XY M CHHAY

acex | 0015 | 0024|0028 |0,
0 | 63 | 74 | 9

&

0,031 | 0,034 0,038
82 89 100

- 3
)

Bo Bpems onuiros Tpyon padoraau 4o 10 cyrox. Ilpu ux
BCKPBITHH ObIO o0HapyKeHo caeayioouee. B mukpononuxe-
HEAX TPYO (HA «BOJIHHCTBIX» YYaCTKax) OTJIOKHJIOCH OYEHD
HeOOJblIoe KOJIHYECTBO [1eCKa: CJ10i HaHJIKa HHDIe He mpe-
puiian 0,5 mm. It OTJI0XKeHusi 06pa3oBaJHCh B TIepBbie
30—60 munyr oneira, Korjaa H3 ApeH mocTynaja Boja C He-
3HAYHTEJBHOH NpPHMEChIO necka. B jnaunbueliluem Boja, Bbi-

- TeKaBulasg H3 APEHBI, He collepzKaJia MeciHHOK, Crennans-

HBIH IPpaHyJOMETPHUYECKHIT aHaJH3, TIPOBEJEHHBII HA OCHO-
BAHHH HCNIOJbL30BaHHs 3akoHa CToKCa, MO3BOIHI ONPELIHTD,
UTO B TPYOE NPEeHMYIUIeCTBEHHO OT/IOKHIHCh YaCTHILBI Kpyil-
nocruio or 0,2 1o 0,05 ma.

Bosnuk Bonpoc, nouemy BHayajge B TPYOY nonajga’ ne-
COK, a 3aTteM 3TOT npoilecc npexparuiacs. Orser Ha Hero
Aano MHKpouccaepopanue nepdopauun  Tpyé M aHaaH3
FPaHYJOMETPHYECKOr0 COCTaBa TPYHTA,. H3BJIEYCHHOTO W3
3T0il nepgopaitiy.

[Ton MuKpoOCcKONOM GLIIO SICHO BHAHO, UTO B  LIEJAEBOI
nepdopauny Oaarorapa KOHYCHOCTH 3aKaAHHHAHCL  OoJjee
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Kpyniible NeCUHHKY, 00-
Pasyst B KaxKIoMm oTBep-
CTHH cBoe0Opa3nnie
MHKPOQHABTPHI (puc.
32). Awaam3 rpany.o-
METPHYECKOTD  COCTaBa
MECKd, 3AKAHNHBIICTOCS
B nepopain, noaTsep-
AL MBICYIE O HAJHUHH
MHKpOopHabTpoB. Oka-
3aJaoce, 4TO B nepdopa-
i1 pacnoaaraotest 60-
Jiee Kpynubie MHHEepa,ib-
HBIC  YACTHIBI, TIPpEHMY-
ecTseHHo  or 0,5 mo
0,05 mm. Takum obGpa-
30M, Tnpouece, I1pHBen-
I K  OTJOXEHHIO
OUCHb HEe3HAUHTEJILHOro
KOJHYECTBA IecKa B
1PEHAXKHBIX Tpybax KOH-
crpykuny - B, H. Kas-

BHHBLIA, MOXHO cebe 2 ey N (, .:«:&-!
npeicTaBuTh Taxk. Bha- Puc. 32. Mukpoduaerp, o6pasopas-

yaje BMECTe ¢ Bojoii B MHCA B KOHYCHOR nephopaiii pe-
5 : HaxHOR TPYOW (CHATO NOA MHKPOCKO-
JAPEHY NPOHHKAIOT MeJ-  mow).

KHe yacTHibl necka. [le-

COK, eCTECTBEHHO, HEOAHOPOALH. ITO NPHBOANT PAHLHIIE MM
O32Ke K ToMY, 4TO Kakasa-to 0o/iee Kpynuas HecyiHka 3a-
KAHHHBaeTCa B KoHyce nepgopauun. Tem cambim  pazmep
lleJIH CPasy e pe3ko cokpamaercda. 3a KOPOTKOe BpeMs
AHANOTHYHBIE ABAEHHS NPOHCXOAAT BO BCEX BOAONPHEMHLIX
OTBEePCTHAX, FapaHTHPYa TPyOy OT AajdbHEiluero 3amicHis
B ONMJBIBAIOUIHX MEJIKO3EpPHHCTHX MecKax.

Tonknit coft HawKa B TOHWKEHHAX  TPYOLI JErKo -
MLIBACTCHA Aa)xe NpH  HE3HAUYHTEIBHOM TPaH3IUTHOM pac-
Xoe.

EAMHCTBEHIBIM OTKPBITHIM BOTPOCOM OCTAETC BEPOAT-
HOCTb XHMHYECKOrO 3aHJeHHS APeHaKHBIX TPYD KOHCTPYK-
unn B, M. Kassunpioa. Tlog MEKPOCKONIOM HE NOBEPXHOCTII
TpyObl ObLAH BHAHLL OTJ0KEHHA COGAMHEHHIT Kene3a (pona,
HCIIOJIL30BaABINAACS B JadopaTtopru, OLLIA HACHLIIIEHA TaKH-
MH coerHHenHsaMH). OTBer Ha NpHBEACHHLI BONPOC CMOTYT
1aTh ML JUTATENBHBIE HATVpHLIE HAOMIOAGHHS.
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[Tpu yknaake apeH B
a ONMJILIBAOUIKUX TPYHTEX
0cOoOEHHO BeJIHKa Bepo-
AITHOCTh 3aWJICHHUS HX B
MecTe NPHMbIKAHHS OCY-
LINTENEN K KOJIeKTOpaM,
Panplie  npuMbiKanus
JApeHakKHbie MacTepa Bbi-
MoJaHsiyin  Bpyuhyio. B
TOM CJlyyae BCe 3aBH-
ceJio 0T KBaJH(pHKAIHH
macrepa. Ceityac B cBs-
31 € KOJIOCCAJIbHBLIM
pasMaxom  OCYIHIHTe/b-
HBIX paboT HET BO3MOXK-
HOCTH HCMOJIb30BaTh B
APEHAKHOM CTPOHTEJb-
¢rBe JHIb BLICOKOKBA-
JU(PHUHPOBANHBIX  Cle-
L HAJIHCTOB, NIO3TOMY BBI-
MOJTHEHHE TNPUMBIKAHHH
JIpEH — OJIHO H3 Hanbo-
Jee Y3KHX MecT B Mmpak-
THKE VKJajKH JApeHaxka.
Brinyckaemblie B HacTo-
silee BpeMsi B OrpaHu-
Pue. 33. [IlaacrmaccoBuii cCcKaajanofi UE€HHOM KOJHYECTBE TIOH-

rTpoiiieg KoHcTpykuuH B. I'. Coxkonos- yapHble (acouusie ua-
ckoro u I'. SI. Cerans AnA COCAHHCHHT oo AOPOTH, TaK KaK H3-

ApeHakunix Tpyo6:
a—nagH;  6—BHR  ¢6ORY: 6— neraas  LOTOBJIAIOTCSH BPYYHYIO,

yxnanxugnnacfuaccomgo coe:uaeuan; l;— KPOMe TOro, cbopma Ta-
anskas b— npenanmsx Toyoe e fT°%  gux coeauHeHMA BechbMa

Heyao6Ha a5 HX CKJja-
JNHPOBAHHS H MEPEBO3KHM M NPOLUEHT OTX0Za Ha 6O oueHb
BeJuK. Crpemsich co3gaTh NPOCTYIO H HAAEKHYIO KOHCTPYK-
IHIO JPEHAXKHOr0 COeJHHEHHs, IPHMEeHeHHe KOTOPOro 0co-
GeHHO BaXKHO B omiasiBaowux rpynrax, B. I'. Coko/ioBcKuM
H I'. 1. Ceraniem B 1965 r. Obl1 CKOHCTPYHPOBAH CKJaJHOM
171aCTMaCCOBBIl TPOHHHUK.

[TpuHuHnuaNBHBIN YepTEK TAKOro TPOHHHKA INpencTas-
JIeH Ha pHcyHke 33. B oTamune Oor HMeBLIHXCS [0 CHX MOp
KOHCTPYKLHH TAKOro COCJAHHHTEALHOrO 3JIEeMEHTa OH CKJaX-
HOH, MpHYE€M B KAayecTBE lIapHHPA HCOOJb3YyeTcsi TUOKHi
MatepHan Tpoiuuka., Takoe peuleHHe TO3BOJMSET YKJAAbl-
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BATH TPOMHHKH B KOoMNaktamie nakers. IlaacrmacconbiM
COCIHHEHHAM He yrpoxaeT GO mpH nepeBo3Kax M Iepe-
rpy3kax. Onu upe3BuuafiHo JIerkH H CPaBHHTEABHO JELIeBHl.
Tak, no pacueraM NpHMEHeHHe TpeanaraeMbiXx TPOAHHKOB
BMECTO KePaMHYEeCKHX TIPH HBHEIIHHX TEMNax OCYUIHTedb-
HpIX paGot aumb B oxuof Jlarsuiickoit CCP xacr ronosyio
skoHoMHIO Oonee 36 THC. py6. (CTOHWMOCTH OJHOIO TPOHHHKA
B 3aBHCHMOCTH OT (IHaMeTpa COeAHHAMBLIX TPYD KojebJjercst
or 0,19 mo 0,38 py0., nocaenanas uHdpa OTHOCHTCA K COC/LH-
Henuio Tpy6 nuamerpoMm 125 cm ¢ TpybaMuH JuaMeTpoMm
15 ca). U3rotaBauBaTh HX MOXKHO KaK METOAOM ropsyed
IITaMIOBKH H3 TOHKOTO JIHCTA, TAaK M TPECCOBAHWEM H3 rpa-
inya. INepenycku ofeclieyHBaloOT HaleXKHOE COeIMHEHHe OcCy-
IHTeNLHON APeHbl H KOJIJIEKTOPA AaKe TOr1a, KOoria Hapyx-
Hulil gHaMeTp TPYOOK MMECT 3HAYHTeJbHbLIe OTKJIOHEHHS OT
HOPMAJbHOTO B Ty HJIH WHYIO cTOpoHY. KHONKH-ynopw rapan-
THPYIOT COeJIMHSAEMbIE JpeHaKHble JHHHH OT TepeKphiTid
CMElLIeHHBIMH Tpy6amH.

MoHraxkHas 00BaA3Ka MoXKeT ObITh BhINOJHEHa H3 J1060-
ro mHypa wan nposojoxkn. Ee Haznauenne — yjaepkubarh
TPOHHHK B NPaBHJIBHOM MOJOXKEHHH JHIIL JI0 3aChINKH
Tparmied. EcTecTBeHHO, UTO TaKoe COCAMHEHHE MOXKHO C
O/IHHAKOBBIM YCIIEXOM TIPHMEHSATH AA5 COC/IHHEHHSI HE TOJIb-
KO TOHYAPHBIX, HO H MJACTMACCOBLIX HJAM JPYrHX ApeHax-
HEIX TpYG B JIIOOBIX TpPYHTaX.

B mnacrosiniee Bpems B JlarBuiickoit CCP usrorasausaercs
npecc-popmMa A5 BHIMYOKA NEpBOil ONBITHON MapPTHH TNOJH-
THIACHOBHIX TPOMHWKOB NPHBEJEHHON KOHCTPYKUHH., ITA
TPOMHAKH TNO3BOJIAT HAAENKHO COCAHHNATL APEHAKHbIC JHHHU

B ONJBIBAIOWHX IrPYHTAX.

Onbir DcroHckoi CCP

Pe3yabTaThl HEKOTOPHIX ONBITOB MO NMPHMEHEHHIO TNOJH-
ITHACHOBBIX TPYO AJA JIPEHHPOBAHHA MHHEPAJBHBIX TIpPyH-
T08. Bonpoc 0 wacTHYHON 3aMEHE TIPH CTPOMTENLCTBE Jpe-
HA)Ka FOHYAPHBIX TPYO NOJHUSTHJIEHOBHIMH BO3HHK B JCTOH-
cikoit CCP B 1964 r. B cBA3H CO 3HAUUTEABHLIM YBeJIHYCHHEM
o0beMa OCYUIHTeNBHLIX PaboT B TPERCTOALUIEM MATHICTHH H
HEAOCTATKOM JUISl 3TOr0 MOLIHOCTEN KepaMHYeCKHUX 3aBOJIOE,
DLINYCKAOMWHX TOHYApHBIE TPYOKH.

ICTONCKOMY HAYYHO-HCC/ICAOBATEILCKOMY  MHCTHTYTY
aeMJIIe/THST W MeJTHOpaHH ObIIO NMOPYYEHO MPOBEePHTL BO3-
MOKHOCTD HCTIONIb30BAHHSl B KaueCTBe APEeHaXHLIX MOJHSTH-
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JICHOBbLIC BOAONPOBOANBIC TPYOL C BHYTPEHHHM AHAMETPOM

50 am 1 anHHON 6 M. |

Has npoBeaenusi onuToB ObIIO BBHIAENEHO 0KOA0 450 M
TpyO, H3rOTOBAGHHBLIX BHJILHIOCCKHM 3aBOJOM TI1aCTMACC.
H3-3a ueGoanlioro -koanyecrsa Tpyd BCe BONPOCHI, CBA3AH-
HBHIE CO CTPOHMTEJALCTBOM  Jpenaia M3 HHX, PaccMOTperhb
HEJb3A.

TpyOu umean Toaumuny crenoxk 4 u 4,5 mu. Takaa toa-
lHA CTEHOK VIt JpeHaKHbIX TPYO HEONpaBlaHHO BeJAHKA,
TAK Kak MexaHmueckas 11poYHOCTb TPyO Takoro amnamerpa
BOJAHE 00ecneynBaencs yxe npu TolMHe cTeHkn B 1,5 am,

[Tpn nenonL3oBanuy NOANITHACHOBBIX TPYO 445 YCTPO#i-
CTBA JpeHaxa BO3HHKAET BONPOC O PACHOJOKEHHH H dopme
OTBEPCTHI, HEOOXOAHMBIX 1151 NOCTVIIEHHS BOIbI B JIPEHbL.
H3BecTio, 410 CTCHKH NOJHITHACHOBHIX TPYO €O  LIEJIAMH,
Npope3aHHbLIMH NPOJAOJIBHO OocH TPYOH!, AedopMHPYIOTCA M
WIPHHA NPOPE3H NOCTENeHHo yMmenbliaercd. B pesyabrare
JTOro cO BpeMeHeMm Oy1eT YMeHbIIaTbCA ApPCHHPYIOUIAS CIo-
coOHOCTh TPYOHIL.

Boaee ycrofiunsbl CKaTHIO POpPe3H, cleJaHHbie B none-
peUHOM HAIPaBJIGHHA, a TakiKe Kpyrable orsepcTHsi. Takasn
nepgopanns Goee HageKHa, H eil B OyaymeM 101KHO ObITh
OTJIaHO NpeilouTeHHe, TaK KaKk oHa O6oJiee COOTBETCTBYyeT
ocobennocraM marepuana. HykHo, oaHako, OTMETHTb, 4TO
Hapeska uieJieft B MonepeyHoM HanpapJeHHH TEXHOJOrHYec-
Kit OoJee CJoKHa H TpebyeT CrnelHaJbHbIX TIPHCNocob.1eHHul:.
Bepositno mosromy Takoil ¢nocol B Hacrosiee Bpems 'y
HAC He npuMeHnsieTcs, B NPOBEACHHBIX MOJEBLIX ONBITAX TAK-
#e ObIH MPHHATH TPYOH ¢ NpoaoaLHoit nepdopained.

3ajasasach BCAHUHHON OCTATOYHONH IUMPHHLI 1pope3y
nocae pedopmaiun creHok mpyou B nperesax 0,4—05 s,
OTBLITHRIM TIYTEM Olpeae HIH HeoOXOAUMYI0 NepBoHavyalb-
HYIO upuny — 2 am. Bojonpnemnnie meau yapesaan ¢pe-
30ft B 4 psina no nepumerpy. Ilpu aanune kaxion mean B
cpeaneM 7 cMm cyMMapHasi nJjaouladib CeueHuit  cocTaBafaa
nocae aedopmaitii cTeHok 7,5 ¢ HA NOrOHHBII METP TPpY-
Gbl, T0 ecThb Obl1a NPHOJAH3NTENBHO paBHa NAOMIAAN 3a30pOB
Ha OZUY NOTOHHBIT MeTP TOHYAPHLIX TPYO HPH cpeHeil mnu-
pune 3azopa | ssm. Yepez roa npu packonke japenaxa
OBbLIO YCTAHOBJCHO, UTO ILEAH NOJHOCTBIO COMKHYJHCH H
TOJIBKO B HX KOHIAX OCTa/AHCh HeOOJIbIIHE IIPON0AToBaThIe
OTBEPCTHA. DTO OOCTOATE/NLCTBO NOATBEPKAAeT HeoOX0AH-
MOCTL Tiepexojla Ha nonepeynyio nepdopanmnio 1moausTHIe-
HOBBIX TpYyoO.
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M3 noaroroBacHHbIX TakHM 00pasoM Tpy6 ObLIO 3a/10WKe-
fio Tpu ApeHsl B Jerkux cyniaunkax (K=0,0032 calcex).

TpyObl yKAablBadH B TPAHILEH, BLIPHITHIE SKCKABATOPOM.
Cpennuit ykaon xna Tpanieir 6b11 pasen 0,43%, a cpeansisi
rayouna 1,1 s Jlauna xaxnoit apenst 140 .

JLnst KOHTPOJs OHOBPEMEHHO OBLIN YIOXKEHbl TAKKe TPH
ApeHBl M3 CTaHAAPTHRIX roudapuiX Tpy6. Obiwan nuoia b
onbITHOrO ‘yuactka 1,6 2a. Bee apennt OLiii BhiBejeHbl He-
NOCPEACTBEHHO B OTKPLITHIT coOHpaTeb.

Jag HAAEKHOr0 COEJHHEHHS OTIAEJALHBLIX I[OAHITHIECHO-
BHIX TPYO OBLIH 3aroToBAeHbl MY(Tbl H3 OTPE3KOB TeX e
Tpy6 anunoi 25 cx. Mydrsl cHadbKaANCh NPOIOABHOI CKBO3-
noit npopesbto. Ecan B npope3b MY(TH BCTaBHTL NJIOCKHIT
KOHEIl JIPEHAKHOI'0 MOJIOTKA, TO OHA JICNKO HaJEeBaeTcs Ha
KoHel TpyOhl.

JIisi TOro uToObl BHINOJHHTL KOHTPOJAbHYIO HHBEIHPOBKY,
MOJHITHACHOBYIO TpyOy mnocie ykJaajiki HeoOXOAHMO MnpH-
XKath Ko quy. C 3700 1eablo Ha TpyOy YKIaabiBajiH B HEOO-
XOIHMMBIX MECTaX KYyCKH ACPHHHDL :

[Tpu MCnoNb30BAHMK AN JIPEHAKA TOJAHITHIAEHOBHIX
TpyO jgedekThl VKJIOHA jAHA YCTPAHHTH Jerue, yem B cayuae
rOHYapHLIX TPYO, TaK KaK 3JaCTHYHOCTH JAPeHAXKHOH TPYOHL
MO3BOJSET NPHNOJAHHMATh WM CABHraTh €e B CTOPOHy Ha
BpeMs TOANPaBKH JI0XKa.

Kak noansTuIeHoBobie, TAK H roHyapHbie TpyOwl n0 3a-
CHLIKH TpaHieli 06K1a/bIBANH Iy MYCHOIT 3eMJIell H3 BepiHe-
ro  CJI0S.

IMosuarunenossle TpyObl BHIBOAMJIH B OTKPHITBIT cOOU-
paTesb Ge3 KaKHX-JHOO yCTheBBIX coopyzkenuil. BuiBoanyio
TpyOy He nepdopHpoBadH. Takue yCThA OKA3aJHuCh BIOJHE
11€71eC000 P a3HbIMH,

Haoaionenust 3a CTOKOM H YPOBHAMH TPYHTOBLIX BOJ 110-
Ka3aj|, uTo Mo {AelCTBHIO NJAACTMACCOBHII ApeHaX B Ha-
YAJbHBIT TTCPHOM HHCKOJIBKO He YCTYNAaeT TOHUAPHOMY.

Packonku gpeH yepes OJHH-ABA rojga ux pabortbl NoKa-
3441, 4TO 0co0Oro 3amJeHus He npousourtio. Toauuna caos
HAHOCOB He NpeBbila a OHON0 MHIIHMETpA, NpHUeM cieayer
OTMETHTb, YTO HAHOCHLI COCPEAOTOUHBAJNCE Yy npopesen
BCJIEICTBHE TOPUYALIHX KYCKOB CTPYXKKHM H HEpOBHOCTEl OT
JgeopMaup CTEHOK TPYOLI.

[TpenmyuiecTBOM MNOJUITHACHOBBIX TPYyO 10 CPaBHEHHIO
C FOHYAPHBIMH MOXXHO CUHTATh BO3MOJKHOCTH TIPOH3BOJbLHO
VBeJANYHBATh TIOLAAb CEYEHHS! BOJONPHEMHBIX OTBEPCTHI
1 TEM CaMBLIM BOJAOMPHEMHYIO CIOCOOHOCTL BCEi JPEHbI HlIl
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OTAEJABHLIX €€ OTPE3KOB. ITO MONKET ObiTh I0JAE3HBIM  TpH
OCYIICHHH YYaCTKOB C HHTEHCHBHLIM HANOPHLIM NMHTAHHEM B
MECTaxX BLIKJIHHHBAHHA HON3EMHBLIX BOJA, @ TaKxke NPH yCr-
POHCTBE 1LTIOKePOB-TIONJIOTHTE e, Tie TOHYapHbie TPYOL!
He Bcerja Moryt oGecrnevHTb ynon.ncraopmenbnuu Kanram
BoALL Ilpn cpasuennn ¢roka m3 romvuapHoil  Jpensl co  Cro-
KOM H3 IOJAMITHJIEHOBBIX JIPEH, HMEIOIHX YBCJAHUSIHYIO
TJI0UaAb BOAOHPHEMHBIX OTBEPCTHIH, NOAYUHJIOCH CJleayio-
[ee COOTHOWEHHE CTOKOB:

lowvapuast, . . . . . . 73 ¢Mno2. x 100 %
[MoansTiACHOBAA e s T R %, Rk (V) S
” wite A AL 4 143,

Jpyroe Banoe MpeHMynecTBo nNoJHITHIACHOBEIX TPYD —
Goablliass MPOYHOCTh HA yAap. DTO CBOICTBO nMeeT BaXk-
HOEe 3HAYeHUEe NPH CTPOHTE/LCTBE JpCHA)Xa B TpPyHTax, €O-
aepKauux 0oablIoe KOJHUYECTBO KPYMHBIX KaMHei.

Ha ocHOBe MPOBeIEHHBIX HCCJE0BAHHI MOXKHO CHEJIATH
CAeNYIOu{iie BhIBOJbI:

|. Monusruaenossie Tpyobl aAnaMerpoM 50 MM NPHTOLHbI -

s yerpoiicTBa jApeliaxka B MHHEPaJdbHBIX, B YACTHOCTH B
KaMeHHCTBIX TpyHTaX. TodluAy CTeHKH TpyObl MOXKHO
YMEHBIIUTL 10 1,5 M.

2. Honus'maeﬂosue TPyOBl 11eJeco00pasHo IPHMEHATh
TaKXe B KOMOHMHAUMH C FONYApPHBIMH NPH OCYUIEHHH OT-

JACJABHBIX YUACTKOB C OCOOEHHO MHTEHCHBHLIM BOJHBIM  [H-

TanueM. B aToM cayvyae HX HYXKHO CHa0zxKaTh JONOJHHTEb-
HBIMU ‘BOJONPHEMHBIMH OTBGPCTHSIMH.

3. BojonpueMHbie LieaH LesecooGpasHo HapesaTh nep-
NeHAUKYJASAPHO OCH TPYObl, TaK Xak B 3TOM cJayyae JUIH-
TEJbHOE BpeMs COXpaHsercs pacyerHas MNJOLLAJAb CeYeHHil
OTBEPCTHH.

4. Bormpocel TeXHOJOrHH YKJIAAKH TIOJHITHIEHOBBIX TPYO
INJTHHOA OKOJIO 6 M B yCJOBHSX Pas3JHYHBIX IOYBOT'PYHTOR
HYXKJAQAIOTCH B JAOIOJHHTENBHOH npopabdoTke.

= # *

B Ilpubaartniickux pecnyO0JuKax IACTMACCOBOMY Jpe-
Haxy npujaaercs Goapmoe 3nayenue. [liacTmaccosbiit ape-
HaX HIHPOKO BHEAPSIOT B [POH3BOACTBO H BEAYT TIIATEJb-
Hbie JabopaTopHbie W 10JIeBble HCC/E0BAHUA ero paboThl.

Jpenaxkubie TplyObl 3aKAajabIBalOT TpaHUIeHHbIM H Oec-
TpaHmWeinbiM  CHocodaMH.
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B Jlurosckoii CCP naacTMaccoBbiit  Apena)d 3ajdoxen

Ha naomazu oxoao 1000 aa.

~ Ilpn TpanmeiitHoM cnocoGe 3aKkAajku ApeHaxa rnpHMe-
Hsierca oOblynbiit Tpanwefinsiil  sxckasarop DTH-171. las
Gecrpanweitnoro crnoco6a JIntTHHUHUI'eM  ckoncrpyuposan
na Gase kporosatenna KH-1200 onbirasiit oGpasen Gecrpan-
IUEHHOTO APEHOYKAAAYHKA.

B pesyastare ncciaenopaunit JInTHUMIaM (A. Ilnned-
Kd) MmoJiyyeHb! BHIBOALI O TOM, 4To GecTpaHuefnulii nJacr-
MacCOBBIH ApeHaX SIBJASIETCA MePCHeKTHBHLIM cnocoGoM ocy-
LICHHST MAJIOTIHUCTHIX TOPANHKOB, OH NO3BOJAAET MOJHOCTHIO
MeXaHH3HPOBATh 3aKJaAKy APEH H CHH3HTb HX CTOHMOCTD.
s noBwimenns Kauecrsa GecrpanuiefinplX Apen HeoOX0MH-
MO YJYYIUHTH KOHCTPYKUHIO OecTpaHueiiHoro Apenoykaa-
YHKAa H NPHMEHATb 00epTKY Tpy6 QuAbTpyOUIHMH MaTe-
pHajam.

PaspaGorannas JIntHUMI'uM Ttexmonorus  rtpanmeii-
HOH YKJMaJKH NJacTMaccoBOTO IIOJHITHIEHOBOTO JpeHaxa
NMO3BOJAET YMEHBUIHTHL NOTPEGHOCTD gaﬁoqeﬁ CHJIBI Ha JTpo-
K1axky TpyO no Tpaccam apex Ha 60% n na ykaaaky ape-
Ha)xa MHOrokoBiosbiM 3Kckasatopom STH-171 na 209%,.

[Toanstunenospie npeHaxHbie TpyOb ¢ mepdopauneii s
6 pnnos, aannoit mean B 25 mmu marom nepdopaunn 50 s
NpH YKJIAJKe B TOPPAHAKAX CO CTENEHBIO PA3JIOMKEHHs TOP-
da soie 30% pexkomenayercst MOKPLIBATE (GUILTPYIOMIHMH
MaTepHaJaMH,

JlatHUHT'uM Bener Goawinyio paGory no wccaenosa-
HHIO MJIACTMACCOBOrO ApeHaXa. '

[Tepsuift ONBITHBIA MJIACTMACCOBLI APEHAX C [JacTMac-
COBBIMH KOJVIGKTOPAMH MOCTPOCH B THXKEABIX MHUHEPaJbHBIX
NoYBax IS OCYHMIEHHSl caja. 3jech OblIH  HCH0Jb30BaHb
MOJTHSTH/IEHOBBIE TPYOLI OTpeskaMu no 6 .

Hoxasano, 4To NJIACTMaCCOBLIT APeHaxK pabGoraer He Mme-
Hee HHTEHCHBHO, YWeM TOHYApDHHIA. 3aMeTHHLIX JaedopManuil
NJIaCTMACCOBLIX TPYO uepes Jpa roja HX IKCIIyaTallHH He
obuapyxeno. Ilpu nokpuiTnu 3oms nepdopaunn naacrmac-
COBLIX TPYG MHHEpaJbHON BATON 3auJenus He OOHapyKeHo. '

Bropoit onbiTHEI TpaHWEHHBIT ApeHax 3aJ0XKeH B nec-
9aHBIX MBIBYHHEIX rpydTax. Ilpu saumnre apenaxka pas-
JIHUHBIMH MaTepHaJlaMH 3au/IeHHA JIPeH He HabJ101a/10Ch.

Tpernii onbTHBI gpeHak 3a10XkeH Ha TOPPAHBIX [OY-
BaX GecTpaHUIEHHBIM CMOCOGOM H3  MOJHBHHHAXJOPHIHON
niaeHkd Toamnsol 0,4 s, nonyuennoit ua IJIP, ¢ nomonwio
Beitmapckoro Gectpanmeitnoro apenoykaaaunka  B-750
(FJIP), ckoucTpyHpoBanHOro AJs 3aKAAAKH TPYO ¢ 3aMKOM
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«monus». IIpn 3TOM OKa3aq0Ch, WTO TOJUWMHA TJIEHKH He-

AOCTaTOMHA M K3aYecTBO €e HEYAOB/IETBOPUTEIbHO NPH HH3-
KAX TeMnepaTypax, Tpyb6o(opMHpoOBaTeNb APEHOYKIA14HKA
He TO3BOJIAeT (POPMHPOBATH TPYOBl H3 MJIEHOK TOJIIE 4 MAL.
Ha ocHoBanuu NpoBeIEHHBIX HCC/I€10BAHMIT BLISICHEHO,
UTO BeJHYMHA JIPEHaMKHOro CTOKa MpH NJIacTMAcCOBOM ape-
Haxe 1e MeHblle, 9eM npyu rongapuos. [(aa apen-ocymimre-
AeH PEKOMeHAYeTed NPHMEHATh TOJAH3THACHOBBIe  TPYOH
anamerpom 50 aa (Ixunkuc, Kaanuuemc). BoickazpiBaer-
CAd MHEHHE O TOM, YTO B OyayIleM NAacTMacCOBBIN ApeHax
Gyser Bce GoJbllle 3aMEeHSITh rOHYAPHLIIL. ‘
Hast 60psObi € 3aUJNEHHEM (IPEHAKa B NALBYHAX H OM/Tbi-
Baooux vpynrax JlatHUMUTuM (Kassunbm) npepsoxua
NPHMEHATbL KOHYCHbie BojgONpHeMHble oTBeperust. [las

COEAHHCHHS APEH-OCYHIHTEN !l C KOJIKTOPAMH NPeAI0KeH -

HOBAsl KOHCTPYKIHS — CK/IAJHON MAaCTMACCOBBIT TPONHHUK.

B 3cronckoit CCP Benyres meciesoBanusi MOAHITHIE-
HOBBIX BOJONPOBOAHLIX TPYO € BHYTPEHHHM JIHAMETPOM
50 as u AuEOM 6 M C 1CABIO TPHMEHEHHS HX 1A JApeHaxa.
[Tepen saxnaakoil B Tpydax ycTpanBaau BOAONPHEMHBIC OT-
BepCTHA B 4 psaja, B BHAE MPOAOJALHLIX LIeJell AuuHol 7 cat
H IUAPHHON 2 MM, C CyMMapHOWH nJaomansio 7,5 cm?/noe. m
TPYOBI, IPHMEPHO PABHON NJOIATH BOAONPHEMHBIX IlUeJelf
B TOHYAPHBIX JIpEeHax NpH WHPHHE BOJONPHEMHBIX OTBEPCTHI
B 1 ma

Onbir nokasan, 4To uepe3 rof SKCIAyaTaluy APeHaKHbIX
NOJHSTH/ICHOBBIX TPYO, 3a/10KEHHBIX B TPAHLIENAX, NPH TOJ-
IHHEe HX CTeHOK 4—4,5 MM BOJIOIPHEMHbBIE IeJTH NMOJHOCTHIO
COMKHYJIHCh H TOJIBKO B HX KOHUAX OCTaJHCh HeOOAblIHe
IPOJOATOBATHIE OTBEPCTHS.

[Tocaesune pauible 3aCTABISIOT ¢ OCOOHIM BHHMaHHEM
OTHECTHCh K (POPME H pasMepaM peKOMEHJYCMbLIX BOIONPH-
eMHBIX OTBEPCTHI NMOJHITHACHOBBIX APEHAXKHLIX TPYO,
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FATABA 5. W3 ONbITA 3APYBEMHBIX CTPAH ;
MO CTPOUTENLCTBY TMJIACTMACCOBOrO
APEHAMA

Onpit Hupepaanpos. B Huxepinangax BBHAY HeLOCTAaTKa
ronuapueiX TPYO H CHHAKEHHS LeH Ha IJacTMaccoBoe Chipbe
B 1959 r. HayaaH NpUMEHATH JApeHaxnbie TpyOs H3 TBEPAOro
noJusuHuAXIOpHAa. B nacrosmee spemst 60/€e NOJOBHHBI
o0beMa APeHaXKHbiX paboT BHIMOJHSIOT, HCMOJNB3YSH STOT
varepuai, Hecmorpsi Ha CpaBHHTENHHO BLICOKYIO CTOHMOCTE
aracTMaccoBuix Tpvo (8 1,5 pasa Goablue, yeM roHuapHue),
obuiie 3aTpaTthl Ha | noz. M JpeHarka BLIPABHUBAIOTCHA 34
cYeT 3KOHOMHH paboyeil CHJbI, TPAHCMOPTHBIX PacXoloB H
pocTa NPOH3BOAHTEALHOCTH JpeHaxKHbix Mmamuyd. Hemano-
BaKHBIM HaKTOPOM #ABJNETCA CYKEHHE CTPOHTEJALHOIT To-
Jlochl TIPH YKJAajdKe JpeHayKa, Wro yMEeHblIaeT MoTepH ypo-
Kast npH padoTe HA 3aAHATHIX CENbCKOXO3ATCTBCHHLIMH KYJlb-
Typamy noasx. Ecoan ronyapusie TpyObl pa3sBosnT H yKJaaabl-
BAIOT BAOJbL TPAHILEH, TO InIacTMaccosbie TpyGsl pasme:
IAI0TCS HEeNOCPEACTBOHHO HA APEHAKHOH MallHHe.

Cokpallene J0 MHHHMYMa TPaHQNOPTHLIX —Onepamuit
COXpaHAeT CTPYKTYpPY NOYBH MpH padorax B AOKAIHBYIO
noroay. Ilpumenenne maacrmaccosuix Tpy6 obecneuusaer
XOpoliee KayecTBO YKJIAAKH H CTHIKOBaHHS, UTO OCOOEHHO
BAKHO, KOTJa NPHXOAHTCS YKJAaAbBATh JpeHsl B mepe-
VBJIAXKHEHHBIX YC/JAOBHAX. DTO, B CBOIO OYEpeilb, OTpaKaercs
Ha JOJATOBEYHOCTH OCYIUHTE/IbHOI CeTH.

JKCnayaTalus NAACTMACCOBOro ApeHaxka npoute, uew
rOHYAPHOTO, OCOOEHHO TNpPH IPOMbIBKE.

H3 obero o6bema apenaxupix pabor 80% Brmoauser-
csl NOJHBHUMAXJOPHAHBIMH TpyOamMu auaMerpom 40 ma,
13% — nnamerpom 50 ma, H TOALKO 4°/p-—auamerpom 70 mm.
[Tocneanne raapnbky 00pa3oM HCNOAB3YIOTCS JAAA YCTPOHCT-
Ba YCTbeB HJAH (B PCAKHX CJAyuasnX) KOJJIEKTOPOB.

CTOUMOCTL JpeHazuoli TpyObl 3aBHCHT B OCHOBHOM OT
ToauHel ee credok. B Humuepnangax nposoautces MHOrO
HCC/IeIOBAHHH KaK B J1a00pPaTOPHLIX, TAK H B N10JEBLIX yCJI0-
BHAX A5 ONpeAeIeHHs ONTHMANBHON TOMIMHLI CTEHOK
1nIacTMaccoBoit TpyOLl, OTBeYalouleit Kak 9SKOHOMHUYECKUM,
TAK M TeXHHYecKHM Tpedosanusaym. bBopwba uaer 3a xaxkayio
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AGCATYIO Joaio Muaanmerpa. Eie nepaBHo onTHManbHON
Aasg TpyOsl amamerpom 40 ma cyuTanach TOJULHHA CTEHOK
08 mm, a ansa TpyGn pasamepom 50 mm — 0,9 ma.

ITpu o6cnenosanuu 450 apen 5% u3 Hux ObLI0 HE3HAYH-
TeabHO aedopmupoBano. [Tostomy B Konue 1965 r. Owino
NPHHATO pellleHHe YBeJHYHTH TOJUHHY CTEHOK 3THX JBYX
xoa08biIX auaMetpos Ha 0,1 s, To ecTh Temnepp ITH TPYOL
BHINYCKAIOT ¢ TOJIMHOH CTeHOK coorsBercTBeHHo 0.9 n
1,0 mm. Tonnanackue cnennaancrel yOexKAeHbl, YTO HOBBIH
CTAHAapPT NOJHOCTBIO HCKMIOYHT AedOpMaiiHio MmIacTMacco-
BHIX JIpeH. ,

[TpounocTs TpyOLI 3aBHCHT HE TOJNBKO OT KauecTBa mare-
pHala H TOMIMIB CTEHKH, HO M OT KOJIHYECTBA OTBEPCTHH.

Haroropaennem n1acTMaccoBbiXx JIPEHAXKHBIX TpyO 3a-

HHMAIOTCA NATh (GHPM, HO OCHOBHBIM MOCTABUIHKOM CJYKHT
¢upma «Basun». OHa BHITYCKaeT NOJAHBHHHIXJIOPHIHbIC TPY-
OBl JUIHHON O M, HMEIOIHEe HA OJHOM KOHIlEe pacliHpeHHe —
pactpy6. Ilepdopaunsi 3THX TpyO COCTOHT H3 YeTHIpEX PAAOB
IPOAOABHBIX Levieil JTHHON 25 ma i utpuroit 0,6 mm. Onbita-
MH YCTaHOBJIEHO, 4TO Kpas Oojee JUIHHHBIX [iejell coexH-
suaores. Hlnpuua uenn nonxua ObTh Takoil, utoGul BOAA
MorJia TTOCTYHHTL B JIPEHY C HauMeHbIUeH noTepeil mnanopa,
a YaCTHIBI TpyHTa He llIOTajajH 8 Hee.

Koanuecrso meaeii koaedaerca or 30 xo 60 na | noez. s
B nociensee Bpemsi HaWJIYMUIHMH TIpH3HaHBl TPyObl ¢ nep-
dopauneit u3 40 weaeii na 1 noe. x. TpyGa nepdopupyercs
HEeNnoCPEACTBeHHO NPH BLIXOJE H3 IKCTPy/JAepa ¢ TOMOLIbIO
YyeTbipex POTAIHOHHBIX HOMXKel, MPHOJHAKAIOWMUXCSH TONapHO
C TIPOTHBONOJIOKHBIX CTOpoH K Tpybe. Taxkum obpasom, B
Jio60M ceyednu Her OGouaplue JBYX mpopeaei.

B nccaenoBanusx, CBA3aHHBIX C TTOHOKOM HOBBIX JpPEHAX-
HBIX MAaTepHasoB, roJJaHaCKHe CreiHaNHcThl NPHILIN K He-
KOTOPHLIM HOBBIM BLIBOJAM, KOTOpPHIE HMEOT O0IHHAKOBO
BaXKHOE 3HAYEHHE KaK A1 IVIacTMaccoBOro, TaK W A4 TOH-
YyapHoro JpeHaxa.

JleficTBHe ApeHaKa He OFPAHHYHBAETCA TOALKO OAHOH
apenaxHoit TpyGoit. Dddekr ocyweHns odecneuupdercs
BCeil cpeqloil, Te TPOHCXOAHT YCKOPEHHOe JBHKEHHE BOJAbI K
Apene. 3Ta Cpejla COCTOHT H3 caMoil ApeHsbl, (UILTPYIOLLEro
mMaTtepHasa # oOpaTHoil 3acbink, ITo MHEHHIO rosJaHICKHX
CHEeLHAJTHCTOB, PAJHYC 3TOH SKBHNOTEHIHAJNBHON Cpeabl, KO-
TOPYIO HA3HBAIOT «pafloHOM NOJACTYNA MOTOKa», paBeH IpH-
MepHO 15 em or ocu apeHs, Paccrosane MeXAy JApeHaMu
MOKHO VBeJHYHTH, ecqan fojobpaTh AN  Kaxk/JI0TO BHJa
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[PYHTA COOTBETCTBYIOLLYIO KOMOHHALNIO APeHaKHBIX TPYO,
(bHABTpYIOWIEro MartepHaia M obparHoft aacwiiki. Ouenb
BaYKHBIM ()AKTOPOM B 3ITOM KOMIWIEKCe sBJISIETCA B3aHMO-
neficTBHe JApeHsl W QuabTpylollero Matepuaia. Paubuie B
Huzeprannax CUMTANH, YTO MOKPHIBAIOUHIT CTHIKH TPYG Ma-
Tepuas BHIMOJHSET HCKIIOUHTEJNBHO (QYHKUMH (QHIbLTDA, HE
103BOJISIONIEr0 MEJKHM YacTHIlaM TpPYHTAa INPOHHKHYTH B
apeny. OnbiThl ¢ NOJHBHHHIXJIOPHAHBIMA TMPYOAMH H CTEKJIO-
BOJIOKHOM DACUIHPHJH TOHSTHE O B3aUMONEHCTBHH STHX
MaTepuasoB. DBHIIO YCTaHOB/EHO, MTO BOJ03aXBATLIBAIOILAN
CTIOCOOHOCTD APEHbl MpH OAHHAKOBOH neppopaumu H JHa-
METpe 3HAUHTEJBHO YBEJIHYHIACH MOCTe ee OOepThiBaHHA
CTEKJIOBOJOKHOM.

[Tpumenense HECKOJbKHX CJA0€B 3TOr0’ Marepia/a jajo
elte Jy4imyue pesyabTaThl.

Jlas uayuenus sroro sddexra Obiin NpPOBeAeHLl MHE30-
MeTpryeckue HaOJIOAeHHs B NOJE, a TAaKKe HCC/IeI0BAHHA B
J1abopaTopibIX  YCJOBHSAX.

Pe3ynbrarsl HCCAEAOBAHUI MOKAa3LIBAIOT, UTO IOKPBI-
BAIOLLIHI Jpeny MaTtepHall CHUKaeT CONPOTHBIGHHE BXOMLY
BOALI B IpPEHY.

OmsojauMan Boja Nnomajlaer B JpeHy yepe3 OTBepCTH,
NIomaah KOTOPBIX 3aHHMAeT He3HAYHTEJbHYI0 4acTh BCeH
NOBEPXHOCTH ApeHaxHoit TpyOnl. JIMHHH NOTOKA CXOAATCH
K 5THM OTBEPCTHSIM, UTO BHI3LIBACT CONPOTHBJCHHE BXOMY
BOJIBI B APCHY. - :

O6epHyToe BOKPYr TPyObl CTEKJIOBOJOKHO IPHHHMAET HA
cebst pagvanabHble JUHHH nMOTOKa, abcopOupyer uX H nposo-
JIAT BOAY MO CBOMM IIOpPaM K oTBepcTHAM B japene. OHo Kak
GyATO YBeJHUMBACT MJIOLLAAL OTBEPCTHIl B ApeHa’kHOil TpY-
Ge. Uem Toquie u mopucTeil MaTepuaJs, TeM Govupile ero npo-
poxumoctb. [Tosromy B Huzepnanaax npoponxaiores mnouc-
xit Gosee sdpexmusHoro puaprTpyiomero matepuana. Ilpu
5TOM He 3a0bLiBaeTcsi W BTOpoe TpPeDOBaHHE K 3TOMY Mare-
pHany Kaxk QHIBTDY.

J1o nocaennero BpeMeHn B KauecTBe (DUALTPYIOULEro Ma-
TepHaia MCNnoJab3oBajiu Topdsanyio Kpouwky. OHa Cayxnt
He TOJBKO KakK QUALTD H "KOHAYKTOP, HO TakkKe BBHIY
CBOEI NMOPHCTOCTH CHUIKAET pajHalibioe CONPOTHBJICHHE B
pafioHe NOJACTYNa MNOTOKA, TO €CTh B CaMOil JIpeHaKHOI
TpaHiee,

Topd na crpofinaomiaaKy OOLIYHO NPHBO3AT B KHIIOBAHHOM
puae uau B Mewkax. Ero TpancnopTHpoBka 1o rpacce H 3a-
CHIIKA B TpaHUICI0 — OYEeHb TPYJloeMKas paboTa.
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‘Toppanasi 3acuiika HMeEeT €Ule H Jpyrie HeJ0CTaTKH.
ITOT MarepHaa He FOMOTEHHbIH H MOXKET COIepKaTh YacTH-
1k, OJIOKHpYIOLHe OTBEPCTHA B JpeHax.

Topdanas 3aceinka npHKpbiBaer TPyOy TOJNBKO CBepxy
1 ¢ 60koB, a cuu3y nepdopauns HIH CTHIK OCTACTCH HENpH-
kpuiThiM. Kpome Toro, sanacnl Topda B Humepmangax jo-
BOJIBHO OrpaHHYeHHBl. 3achiIKy APEeH MEJKHM TpaBHeM HJH
KPYIHBIM IECKOM I'OLIAHAIULI IPHMEHAIOT TOJABKO B HCKJIIO-
YUHTCbHBIX yciaoBuaXx. Ilepsbie onblThl €O CTEKJA0OBATOH He
JaJH XOpOIUHX PpesyabTaToB. .

ITostomy B Hacrosiee Bpemsi B KayecTBe (HABTpPYIOLLE-
TO MaTepHala WHPOKO NPHMEHSIOT CTeKI10B0JA0KHO. UM exte-
ToAHO 00epThIBAIOT 0K040 6,0 ThiC. KM ApeHa<HbIX TpyO, B
TOM 4Hcae 2.5 ThiC. KM TOHYapHBIX.

[TiacrmaccoBble TPpyGbl 00pPTHIBAIOT Kak Ha 3aBOjle, TaK
H HEINOCPEeACTBEHHO NMPH HX YyKJAaake. B nepsom cayuyae
YMEHBILAETCA PACXOA CTEKIOBOJOKHA, TaK Kak OHO HaMa-
ThiBaeTcsa Ha TpyOy CIHPAJIBHO C MHHHMAJbHON HaxJecr-
Koi. OJiHaKo npH TPAHCHOPTHPOBKE OOMOTKA NOBpeKAaercs,
H3-3a 4ero TpeOyercsi cneuHasdbHasg ynakoska TpyO B 10JH-
9THJIeHOBOI TwieHke. [Toaromy BTOpOit MeToyl okasajics 0o-
jiee JlelieBbiM H TIPeITOUTHTEbHbIM.

Xots B Hacrosulee Bpemsi Gojee /3 Bcex aApeHa)KHBIX
TpyO 0GepThiBAIOT CTEKJAOBOJOKHOM M BO MHOTHX BHJIaX
[PYHTOB 3TO AdeT XOPOILIHE Pe3yJbTaThl, rOJJaHACKHE cle-
IHAJHCTBl CYHTAIOT, YTO BTOT MaTepHal ellle HeJ0CTaTOYHO
H3YYeH.

CTeKJIOBOJIOKHO HE yHHBEpCaJbHbIT MaTepHaa st ho-
KPBITHA ApeH. B HEKOTOpBIX Ciyuyasix Mopbl CTEKJAOBOJOKHA
3a0HBAIOTCA MEJKHMH YACTHIAMH IPYHTa (MEJKO3epHHCTHI
eCOK, CHIIBIO Pas3yioKHBIIHICA TOpY, Ha). B atux rpyurax
CTeK/JOBOJIOKHO NPHMEHATH HE PEKOMEHAYETCSH, TaK JKe Kak
NpH OCYIIEHHH YYacTKOB, Ile TPYHTOBbIE BOJABI COJepXKar
HKeJe3HCThle coeaHHeHHus. 3ech, Kak W B ciaabonpoHniiae-
MbIX TPYHTaX, Jyulle NMPUMEHsATb TFOHYapHbIi JpeHax ¢
GUALTPYIOIHM cll0eM M3 TOP(PAHON KPOLIKH.

B raMeMceTBIX H CYTVIMHMCTBIX MNPYHTaX, L€ BO3MOXKHO
obecieunTh 00PaTHYIO 3aCHIIKY CTPYKTYPHBIM BEPXHHM CI10-
€M TIOUBBI, ApeHak KAaayT soodule 6e3 puaALTPYIOUero Ma-
Tepuaana.

B Hugepaanaax npoBoasiTest ONbITE MO yKJAaAKe japeH
H3 HempepuiBHOH TpyOsl. Takyo TpyOy noayyaioT Henocpes-
CTBEHHO Ha JPEHaXKHOH MalllHHe W3 MOJHBHHHJIXJAOPHAHOM
JIHTHI, NpoNycKas ¢¢ vepes TpyGodopMmupyiolee yerpoi-
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ctBo. Jlenta cBopaunuBaeTcsi BHAXJECTKY, H ee Kpas nep-
Gopupyiorcs B 2 paaa, o6pasys HazekHHH woB. [lo
NMPOYHOCTH OHAa He YycTynaer Tpyb6aMm, H3roTOBJIEHHBIM
Ha 3aBoje. |

ITpenMyuiecrsa HenpepbBHOTO JEHTOYHOTO ApPeHaxa coc-
TOAT B YMEHBIUCHHA TPANHCNOPTHHIX PACXOl0B, a4 TakKKe 8
OCBOOOKIAEHHH OAHOTO paGoucro, 3aHgTOTO OOBIUHO WA
CTBIKOBAHHH TPYO. _

Becrpanweiinbie apenoykaanuuku FAP. B I'JIP nas Gec-
TPAHIUEHHON 3aKAAJKH TIAaCTMACCOBOIO JAPEHaXKa H3roTOB-
JeHpl aBa THna mawnn — B [peiidosasinie n Beitmape.

[peitcBanbackuit apenoykaamgumk (puc. 34) sakaansi-
BAeT JAPEHbl H3 YNPYrHX J1aCTMACCOBBIX JIEHT TOJUIHHOI
0,3 ma, U3 KOTOPBLIX (OPMHPYIOTCH JAPEHANKHbIe TPYOBl aHA-
METPOM 25 MM ¢ nepOPUPOBAHHON HAXJCCTKON, INIyGHHA
sdajioenust apex go 08 a. :

Beiimapckuit ypenoykaaaunk B-750 uarorosaen B 1962 r.
(puc. 35). I1o cBeteRuaM, TONYYEHHBIM OT HEMCILKHX CTleIHa-
JHCTOB, 3Ta MAUIHHA NO3BOJSET 3aKJIaJBBaTh JApPeHbl Ha
rayouny 1,3 a co ckopoctbio 1o 1 &amlwac. Konerpyknus
Apenoykaaaunka B-750 no3poasier 3akAaqLIBATH (IPEHBI ¢
33 AHHBIM YKVIOHOM, KOTODLIi PeryJaHpPYETCs 110 BH3HPKaM,
Bpyunylo. Beaercsi paGora no cosgasHio mpHEIOCco6eHHs
JUld aBTOMATHUYECKOTO peryJHpoBaHHs YKJAOHA gaped. Ma-
UIMHa NpHUeNHAsA, HMEET XOA0BYI0 paMy, OTHOCHTEJbHO KO-
TOPOJ € MOMOIUBIO THAPABJAHKH MOXET mepeMellaThcs Bep-
THKAJIbHO TIOJIBHKHAasA pama ¢ HoxoM, C3aau HoXKa CMONTH-
POBaH YSKHH KOXKYX, 10 KOTOPOMY IJIaCTMAccoBas JeHra
onyckaercs B rpyHt. Ha konue xoxyxa mumeercs ¢opmu-
pyiouiee yCTPOHCTBO, C NOMOIIBLIO KOTOPOTO - MJAACTMAacco-
Bag JIEHTA CBOPAuMBAeTcsl B TPYOKY M Kpasi JEeHTHl COeau-
| HSIOTCS MEXJY co60fi MO NPHHIMDY 3aMKa «MOJHHsY, Bec
Mauwiabl 1200 ke, MakcHvaabias TVIyoUnHa 3aKaaiku. ApeHsl
(mo nacnopty) 1300 mm, paGouas ckopocts 4 xaluac. Ma-
HHa paGoTaer B arperate ¢ PyCEHHUHBLIM TPAKTOPOM MOIIL-
noctbio 60 2. ¢. O6cayKHBAIOT Mallluny ABa uenoseka. Kpo-
Me pabouero opraHa yIsl 3aKJaJIKi NJIaCTMACCOBOTO JipeHa-
Ka, MallMHa cHaGKeHa GMEHHBIM pabouHM OpraHoM Juis
3aKJa/lKH KPOTOBOTO JIpeHaa.

Onbit Arriann no GecTpaHuieiHOMY CTPOHTENLCTBY Ape-
Haxa. Ocymenne OGOJbUIMHCTBA  CEOJABCKOXO3AICTBEHHbBIX
3eMe/b B AHMIHH ABASETCH 0043aTENbHBIM YCAOBHEM NOJY-
ueHns ypoxas. Bonora na cepepo-pocroke, B Gaccefine p. ¥3,
TSUKENbIT MEXaHHYECKHI COCTAB MOYB Ha OCTANBHON wacTn
T+
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Piic. 34. I'pelieBaibackuit ApeHOyKIaA4HK.
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Puc. 35, Beimapckni apenoykaaauuk B-750.
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TePPUTOPHH, OOHAHE aTMOC(EPHLIX OCALKOB H HEpaBHOMED-
Hoe HMX pacrpeieneHde B TeYEHHE roja TpeOyloT MpHMEHe-
HHSA OCYIUHTENBHBIX MeJaHopauui.

B macrogiliee BpeMs B CTpaHe HacuuThiBaercs Oosee 7
MJIH. 2@ ocyiieHHBIX demean (35,9% Bceil naomaau cenbCko-
XO3SHICTBENHBIX YIOAHNA), H3 HUX 3,5 MJH, 2@ NaXOTHbIe 3eM-
an (47,9% sceit nuouiann nauHH) 3,5 MJIH. 2@ ecTeCTREH-
Hple CeHOKOCHI M f{l1acTOMIA.

[To nauHbIM OTAEda JApeHHpoBanus semedb Munucrepersa
CeJILCKOTO X03siiicTBa, phi60J0BCTBa H NPOAOBOJABCTBHSA, B
AHIVINH HET TOCYAapCTBEHHbIX TeXHHUeCKHX YCAOBUM # HOPM
Ha NPOEKTHPOBaHHE, CTPOHTEJNBCTBO M IKCIIYaTALHIO OCY-
ATENbHBIX cHereM. [ayOHHy 3a/0KeHHus JpeH ¥ Ppaccros-
HHe MEYKY HAMH ONpejie/asioT Ha OCHOBAHHH OIbiTa CreuHa-
aucroB. Jlas TopsHbIX NOYB NPHHHMAIOT MIYOHHY 3a/07Ke-
nust gpen 1,2—1,6 &, a paccTosiHne MeXAY JApPeHaMH OKOJIO
90 a; nAs MHHEPaJbHBIX TpynToB — ray6uny 0,6—1.8 u
paccTOsiHME MEXAy JApeHaMu or 3 a0 22 M.

Hapsijly ¢ TOHYapHLIM ApeHaxkeM B AHT/INH HavaJu npi-
MEHAITh MJIACTMAaccoBblil Jpenaz, KOTOpHIl 3akK/JaAblBaloT
KaK TpaHuIelHbIM, TaK K OecTpanwelinpiM criocoGom. Han
pa3pabOTKON TEXHOJOTHH CTPOHTEJBCTBA IJ1ACTMACCOBOrO
npeHaxa paboTaer HECKOJbKO HayYHO-HCC/eJ0BaTeNbCKHX
YUPEKILCHHH. ;

OnbiTHAsA CTaHLKg OTAeNa APEHHPOBaHHs 3eMelb Munu-
crepcTBa padpabarthiBaer TeXHHUeCKHe TpeGOBamus K NJact-
MaCCOBBIM JIPEHAMHBIM TPYOaM, KOTOPHIE YK€ HAXOJAT NpH-
MeHeHHe B NpaKTHKe CTPOHTENbCTBA I1aCTMACCOBOTO JipeHa-
xKa*.

HauuoHa pHbll HHCTHTYT CeJIbCKOXO3SHCTBEHHON TeXHH-
KH paspabaThiBaer MalluHbl A1 NPOK/IAJKH TJ1acCTMacCOBO-
ro jpenaxa. JIpeHoyKJajuuK s MHHEpajbHBIX TIOYB
(puc. 36) COCTOMT H3 HaBeCHOro KpOTOBOro mJjayra H
MoJoro Kokyxa ¢ oyukepoMm. KpoTopbiil mayr fpi JBHIKCHHH
TpaxKTOpa INpPOJAEJBIBAaeT B MOYBE LIEJb, 0 KOTOPOH ABHKET-
¢ KOXKyX ¢ OyHkepoM. Bo Bpemst qBHXKEHHSI Ha JAHO ULIeJH
yKJIa/biBaeTCsl HenpepbiBHaA naactMaccoBas Tpy6a, KOTO-
pas 3acHNAeTcsi CBepXy uepes KOKYX (HALTPYIOUHM Ma-
Tepuagom (rpaBHeM, HJIakoM). ByHkep, H3 KOTOpOro mocry-
naer (GuUABTPYIOWIUI MaTepHaJ B KOKYX, TONOJHAIOT H3
ABHXKYLLEHCH PAAOM TeAeKKH ¢ GOKOBLIM TPAaHCIOPTEPOM.

* PaspaGoranunii CTaHUKEN NPOEKT TAKHX TEXHHYECKHX TpeboBa-
nuit wmeercss B8 MHUHHCTEPCTBE MeJHOPaUMH M. BOAHOrO XoasficTaa
CCCP.
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Puc. 36. JlpenoyKkaaauuk naacTMaccoBoro Apenaxa ¢ (puabrpyio-
el 3aCHOKOft AN OCYMIEHHs TAKEJALX NOYB.

Puc. 37. JIpenoykaaaunx niaacrsMaccororo Jipenaxa ais ocytie-
uns Topdhannx novus,
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Jpenoykaaaunk aaa topdsaubix moys (puc. 37) cocrout
13 HaBeCHOro KpoToBoro nayra tuna «Kpumaas» u nojoro
KPYIVIOrO KOXKYXa, M0 KOTOPOMY Onyckaercsi IOA 3eMilo
HenpepuiBHag mJjacrMacconas rodppuposaHHas Tpyba Jua-
METPOM & ¢t ¢ Tpemst psuramy nepdopauHOHHBIX UieNei, Ha-
rotosiennas Gupmoit «Jlumdaexe» u3 TBEPAOro MOAUXJAOP-
BHHHJIA. YCThe JAPeHAXKHbIX TPYD COeJHHACTCS ¢ OTKPBITHIM
KOVIEKTOPOM H 3aKpeliferca clieunaJbHOi acOecTOUeMeHT-
Hoit TpyOOH € CeTKOIi, CMOHTHPOBAHHONH Ha BbIXoxe. TpyOwl
ouenb Jgerkn — 200 noe. s Tpy6 Becat 32 ke. CKOpoOCTb yK-
JAAKH TPYO 3THM APEeHOVKJAAJUYMKOM B YHCTbIX TOPPAHHKAX,
M0 COOOIIEHHIO aHTAHHCKHX crnenuadancTon, 4000 noz, m 3a
cMmeny, uan 500 noe. # B uac, uto B 5 pa3 ObicTpee 0O0BIUHOMH
VKAAAKH roHuapHbiX apen. Paccrosinne Mexay apenamu (na
rayoqroym Topdsauuke) 20 . Ilpn Takom paccTosiHHu MeX1y
JAPEHAMH NPOH3BOAHTEIBHOCTH JAPEHOYKJIAYHKA NPH O1HO-
CMeHHoil paboTe cocTaBager 8 ea B CMEHY, NPH ABYXCMEHHOI
padore — 1o 20 2a B J€Hb.

HMHCTHTYT CKOHCTPYHPOBAJ TaKiKe APCHOYKAAAUHK s
3aKJAANKH T1aCTMACCOBBIX ApeH H3 JeHT. TpyGor (opmu-
PYIOTCH H3 JABYX JIEHT H COCJAHHSIOTCH IABOMHBIM 3aMKOM TH-
11a «MOJIHUAY. :

MoulepHH3HPOBAHHBIT  APEHOYKIAJAYHK TOHUAPHOTO H
nJjgacrMaccoBoro Tpybuaroro jpeHaxka upmel  «loBapa»
HMEET NpPOHU3BOAHTEJBHOCTE OKoJo ‘100 noe. m B wuac.

s nccaenoBannsg MAacTMacCoBLIX  APEH B MOJEBHIX
YCJIOBHAX, 4 TAKKe JIISi PEryJiHpOBanHust ryOHHBI 3aK/Ia KN
Apen OecTpauIleNHbIMH APEHOYKAaAYHKAMH B AHIIHH NpH-
MEHSIOT ClelHaJbHble NPHOOPHI. '

«Mexanuyeckass MbHUDLY — KOHTPOJbHO-H3MEPHTEIbHBI{
npandop Aiast H3MepeHus JepopMalHil yI0KEeHHBIX JpeHax-
HBIX TPyO. TIpHOOp COCTOMT H3 CNEUHAJBHOTO CTEPXKHA ¢
rOJIOBKOM, Ha KOTOPON YKpeIienbl rHOKHe 3JeKTPHUYECKHe
JATYIKH, MO3BOJSIONIHE H3IMEpPATh AeOopMAlLUH  CeyeHHs
[1acT™MaccoBoil TpyOsl B uyeTbipex HampaBicHuax. ITokasa-
HHS HA CYCTUMKE NpHOOpa XapakTepH3YIOT H3MECHEHHS ceye-
HHS1 HIIH COXPAHHOCTD JAPEHAXKHOIT TPyObl 1O OTACTBHBIM
vuactkam, [lpubop npoTanKHBAaETCs No TPyde ¢  MOMOULbIo
KeCTKOro Kabedst (Ha pHeynke 36 okono Kabuub Tpakropa
BH/eH TaKoil KabGesb). -

«DJIEKTPOJIEBE> — KOHTPOJIBLHO-U3MEPHTENbHbI 1pHGOp
N5 onpeneaeHnsa GakTHUSCKHX YKIOHOB 3a/10KeHHBIX N1acT-
MacCOBBIX jipen. O HMeeT IHIAHHAP C NOABHKHON KHAKOCTBIO
H C BHYTPCHHHMH 3JeKTpHYeckuMn natunkamu. [Tpudop no-
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sBoJisier Oe3 pacKonKd JApeH onpejaenarh (pakTHUCCKHI HX
YKJIOH 1O OTAGAbHEIM yYacTaM. Tak Ke, Kak H «MeXaHHue-
CKasi Mblllb», OH MPOTAJKHBAETCA 110 JPeHe C NMOMOULBIO
KecTKkoro KabeJs.

PajnonpnGop MHCTAHIHOHHOTO YNPABACHHA CJAYIKHT A4
yIpasjeHus mo paano pabouHM OPraHoM APEHOYKAATUHKA.
OH cocToNT M3 KOMaHAHOTO YCTPOHCTBA, pPacrnoJOKEHHOTro
OKOJIO TEOJOJIHTA, YCTAHOBJAEHHONO B CTALHOHAJBHOM [10J10-
JKEHUHN Ha NPOAOJMKEHHH NPOEKTHON OCH JApPEHbl, U NPHEeMHO-
ro ycTpo#crBa, CMOHTHPOBaHHOrO Ha Tpakrope. KomanjaHoe
VCTPOICTBO NMO3BOJSET YNPaBIsATh JEKTPOrHIpPaBaHYeCKOll
CHCTEMOH TPAaKTOpa HA PACCTOSHHH: HHBEJIHPOBLIHK yjaep-
KHBAeT Ha BH3HPHON OCH (PHKCHPOBAHHYIO TOMKY Ha JApeHO-
VKJaJMHKE BO BpeMsd ero ABHKEHUSA, PeryJaHpysa moibeM H
onyckanne pabGouero oprasa.

Hpenomar-90. B ABcTpHi CKOHCTPYHPOBaHA W H3rOTOB-
JeHa OO0UecTBOM <«AJIBIIEHTPAHCIOPT B COAPYKECTBE C
npopeccopom Hueprom (IJIP) mammuuna «/dpenomar-90»
JJISl CTPOHMTEJIBCTBA IVIACTMAcCoOBOro apenaxa (puc. 38).

Ona npeacrasaser coboit MOJEPHH3HPOBAHHBIL TpeJe-
BOYHBIH TATAY CO CMOHTHPOBAHHBIM Ha HeM OecTpaHuelnbiM
JPEHOYKJIaTUHKOM.

Ha maccu MaluHbI YCTAHOBJEH YETHIPEXLHIUHAPOBHIfl
YeTLIPEXTAKTHBIN ABHTaTENb MOUIHOCTLIO 85 2. €. CKOpOCTDH
Bpalenns koJenyaroro sajaa 2200 o6oporos B Munyry. Ko-

Prc. 38. Ascrpificku#t npenoykaanink «Ipenomar-90s.
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podka nepegay — NATHCKOPOCTHAS. CKOpOCTH JABHKEHHA
10 nepenayam (xm/vac): neppas — 0,407, Bropas — 0,74,
tperbs — 1,32, uerBepras — 2,25, natas — 3,55 W 3a1HHAH

xon— 0,407. Cuenjesne — OJHOJHCKOBOE, CYX0€, NOCTOAH-

Ho 3amKHyToe (upmbl «Duxteap u 3akc»). Topmos — Ko-
aomounsiii  (amamerp Topmoanoro Gapabana 230 am),
CHAGKEH KAk HOXKHBIM, TakK H  PyYyHbIM  [IPOBOJIOM.
XopoBasi 4acTh: KOHCTPYKIS — paMilasi, KoJecHubiif X014 —
onopHbie KaTKu aAnaMeTpom 500 ma. Bajibl ONOpHBIX KATKOB
3aKkpenJieHbl Ha paMe Ges amoprusatopa. lllupuna rycenuy-
HOM menu co azsenpsamu 500 ma. Bec maummnb 6500 ke.
YaeapHoe pasiaenne Ha tsepaon noyse 0,25 x2fcu’, npH
yBsizanun Ha 10 cx— 0,17 xefem®. T'abapuTHbie pasMepsl:
nanna 4510 su, mupuaa 2000 sa. Hlupuna koaen 1500 an,
nopozubiit nipocser 320 mat.

PaGounii oprai JApeHOYKJIaJuHKa — [acCHBHbIL TpyOua-
THIM UIyr IHpuHOH 160 MM ¢ THAPABIHYSCKUM YIipaBJIeHHEM.
Jinamerp ykiaaapisaeMblx Tpy6 30—60 mm. TpyOxu dopmu-
pyioTcs ¢ nephopupoBaHHOil Haxaectkoil. PaGoune ckopocTy
mamunnt 0,41 — 0,74 ka/yac, TpaHCnopTHas  CKOPOCTH
3,55 xm/uac. Bec npenoykaanrunka 1200—1500 xe. O6cayxu-
BalOWKi nepcoxnat —3 uesiopexa. I'abapurHble paamephbl T4ra-
ya ¢ gpeHoykiaaguuxkom: anuna 6010 s, mupuna 2000 s
3ajaHublil YKJIOH JpeH BLIAEPIKUBAETCs 1O BH3HDY.

JlpeHOoyKIaAuuK 5BJSIeTCs CMeHHbIM pabounM OpranoMm
H KPENHTCHA K IVIOIaAKe Tsraya O0ATOBLIMH COeJHHEHHSIMH,

PaGounit opran cBapHOW KOHCTPYKIHH H3 CTaJH TOJI-
IHHOI 25 MM TpejHa3HayveH JUIs 00pasoBaHHs LEAH HIHpPH-
noit 160 sy na rayouny o 1,3—1,5 x. K nepejaneit uacti
opraHa YeThipbMs GOITaMH KPenuTcs HOXK, H3rOTOBJIEHHbIHA H3
kayecTBeHHON craau. TpyGuareiit pabounii opran — ILycTo-
TeAbIl, BHYTPH HEro MpPOXOAHT MJacTMaccoBas IWIEHKa.
BuyTpy 3ajaneil HuXHell MacTH ycraHoBJeH Tpy6odopmHpO-
Baresb. OTBepcTHE /I €ro YCTAHOBKH 3akpbiBaercs (ian-
ieM, sakpenasemmim Goaramu. Pama paGouero opraHa m3-
roTOB/JIeHa M3 I1UBEJJICPOB, YIOJKOB H MOJOCOBOH CTaJH,
CKPEIUICHHEBIX CBapKOiH; K paMe Taraya Kpenurcs Go/aTamH.
Ha paMe CMOHTHPOBaHBI THAPOUMJIHHAPSHI, KPOHINTEHHB! Ha-
BeCKH WM omopa.

" Onopa — CBapHOH KOHCTPYKILHH, H3TOTOBJEHA H3 IIBEJI-
JaepoB ¥ nonepeynbix yroakos, Ona mnpeaHasHayesa iz
yKJaAKHu pabouyero oprana B TpaHcinoprHoe nonoxenue. Ha-
BeCKa NMapaJj/ieNorpaMMHOro THMA COCTOMT M3 ABYX THAr W
COEIMHHTENBHOTO KPOHIUITEHHA,
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JINCKOBBIA HOXK, H3TOTOBJACHHDIL M3 CHEUHAALHOI CTaTH,
npeasasHaved s paspe3adns BepXHEro cJ0f TNOUYBH, 410~
66 0GJerunTh padoty TpyGuatoro nayra. Karyukn aan
MJAaCTMACCOBOI JIEHTHl H3TOTOBJEHBl H3 JHCTOBOH CTaIH.
Huxune KaTymikd HYKHB NpH HOPMHPOBAHHH  KOJLJIEKTOP-
HBEIX TPYG, KOTOPHE HITOTOBARIOTCS M3 ABYX aent. [IpounocTs
Takux 1pyd Hegocratouna. Baoaw sanneit crenky 1pyduaro-
FO NJAyra npuBapen KPoHTeiln Aas Kpeiiennus CrnyckoBoro
Koxyxa. CrnycKoBoil KOKYX I 3ACBIIKH (e Hal KOJJeK-
TOpoM GHJIBTPYIOLHM MATePHAJIOM H3TOTOBJAEH H3 JHCTO-
goii ctaan. OH COCTOMT M3 ABYX CheMHLIX cexuuii. Tpybo-
dopmHpoBaTeNH — CMeHHbe, ABYX KOHCTpyKuHi. C ux mno-
MOIbIO M3 I1ACTMACCOBHIX JeHT (OPMHPYIOTCA OJHOLIOB-
Hbie TpyObl ocywnTednei auamerpom 30 MM M ABYXIIOBHBIE
TpyOLl AnameTpom 60 .

[Moxwem u onyckauue paGouero oprasa ocyiecTBAsorcs
¢ NOMOILBIO THAPOUHIHHIPOB. YKJIOH NPOK/JIaAbiBAEMOi ape-
Kbl KOHTPOJAUPYETCH IO BH3HPHOMY ycTpolicTsy. Peryanpyio-
lIfHe YCTPONCTBA TI03BOMAIOT TPOKJIAALIBATL APEHBl HA Tpac-
cax ¢ neposrocTAMu 10 =20 cu. OTKAOHEHHS OT NPOCKTHOM
Tpacchl TNpH JAEeMOHCTpamum coctaswian +4.5 u —5,5 ¢
ITocne npoxoja ApeHOYKIaAuHKa B 3em/e o0pasyercs uielib
WHpHHOI oKkoao 16 ¢a, KOTOpas BNOCJAGACTBHH 3alc/aLiBaer-
csl TYCEHHUAMH THArava,

PaGora maunnbel Oblia NPoAEMOHCTPHPOBAHA B OKTAGpe
1964 r. B IpHCYTCTBHH ABTOPA Ha JYry C TSUKEJABIMH IVIHHHC-
THIMH TPYHTAMH TIPH BLICOTE PPYHTOBBIX BOJ OKoJio 1,2
Bo Bpems AeMOHCTpali MalIHEb 66110 3a103Keno 180 noz. m
OCYIIHTEAbHBIX JApeH Ha rayGuny 0,8—1,2 x.  Mouwuocrs
YCT@HOBJICHHBIX HA MAllIHHE MHAPOUNIHHAPOB peaibHo obec-
neyHBaer 3akaaiky aped Ha rayduny 0,8 a. Urodwer nocrur-
HYTb NPOEKTHOI rayGunni 1,5 m, BeC TAraua Hajlo yBeJHuuTh
10 7,5 7 1 yCTaHoBUTH 60J1ée MOIHBIE THAPOUHAHHAPLL. Ma-
WwHHY O0CAYAKHBAMN 3 ueJOBeKa: BOJHTE/]b, BU3HPOBILHK 1
padounii. Bemwky no TpaccaMm JpeH ycTaHaBAMBAJIH IMOX pYy-
KOBOJICTBOM Tonorpada.

Jlns npoBepkH KauecTBa paGoThi MalIHHBI Oblia BCKPBITA
Apena, sajzoxenuas B (pespase 1963 r. Oua okazaiach He-
nospexjentoir. Bogonpuemuuiit mos Haxoauaca y  3aio-
KEeHHON TPYOKH CHH3Y,

Kak nokasaJu HCnbITaHHs, ONbLITHBI 0Opa3ell ApeHaxHof
matuapl (tan 90) cnocoGen 3aknaabiBaTh MJ1ACTMACCOBYII
Apenax B TAKeAbX rpyHTaX. K OCHOBHBIM He0CTATKAM Ma-
IUHHBL CJAEAYET OTHECTH MaJblil AHAMETDP JApeHbi-OCyIHTeNd,
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HeJ0CTATOUHYIO IVIyOUHY ee 3aKJAJKH H OTCYTCTBHE aBTOMA-
THYECKOrO YMpaBJeHHs NOABEMOM H 3arayd.eHuem paboue-
ro Oprasa.

#* # *

W3 npuBeficHHBIX cBelleHHi 06 onbiTe 3apyOexHbIX
CTpPaH MO CTPOHTEJALCTBY MJACTMACCOBOrO JpeHaa, Inojay-
YEHHBIX COBETCKHMH CNEeNMaNHCTaMH BO BpeMa npedbiBanus
B 3THX CTPAaHaX, BHITEKAET CJAeaylonee.

[TmracTMaccoBbiil ApPEHAX B THX CTpaHax TakK XKe, Kak
H B Hauieif crpane, YCNellHO pa3BHBAeTCsd H BHeApseTcA
B nponsBoicTBo. Hapsinty ¢ TpaHwelubiM CTPOUTENbCTBOM
BeseTest pa3paboTka u BHejApeHue Gecrpanuieiinoro. B Anr-
Juu, AP, Asctpun u apyrux crpamax cosgansl Gecrpan-
LieHHbie JApeHoykaaauukd (tabsu. 14), Koropble CoBepileH-
CTBYIOTCH. |

Jlpenaxible TpyObl B OCHOBHOM H3FOTOBJAIOT H3 TBEp-
Joro noauBuaMAXJIopHAA. [IpuMensiior kKak 3aBoicKue Tpy-
Obl, TaK ¥ (OpMHpYyeMble H3 JICHT BO BpeMs HX YKJAaJKH,
Tonmuny CTeHOK apeHaxupiXx Tpy6 mnasuauaor or 0,3 1o
1,0 atae npu usrorosaenun tpyd us rBepaoro [NBX u 1,5 mm
Aas TPyO H3 nonusTHIeHa. POpMY BOAONPHEMHBIX OTBEp-
CTHH NIPHHHMAIOT B BHJE NPONOJIbHOI 1ead. Paamepn Bono-
IIPHEMHBIX HleJaeH pasanunbie: juinHa ot 1 10 100 mm o miu-
prna or 0,3 no 2 mm; KoamuecrBo ux or 1 go 1600, npu
obuieil NaomaiH BOIONPHEMHBIX OTBepCTHit oT 4 10 24 cm?
na 1 noe. .

[TracrymaccoBbifi JpeHa)< YCMelHO KOHKYPHPYET € roH-
YaAPHLIM, '
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