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MPEANCIIOBUE

dta KHHUra sIBJsIeTCSl, BepOSTHO, NepBOH, MOCBSILLEHHOH
HCKJIIOUHTENbHO TPOU3BOACTBY pyKaBoB. OHa HamucaHa Kak
yue6GHOe mocobue /ISl CTYAEHTOB TEXHHKYMOB H BY30B H MO-
}KeT OBbITh IOJIe3Ha AJIsl pabOTHHKOB PYKaBHBIX IeXOB 3aBO-
JIOB U OTHeNoB cOrita. OTHesbHble IJ1aBbl KHHTH IpeACTaB-
JSIIOT HHTepec MJsl NoTpeOuTeledl DYKaBOB B PasJHYHBIX
06/1acTAX NPHMEHEeHHUS.

3BecTHO, UTO NPOH3BOACTBO PYKaBOB SBJISIETCS TeXHH-
YeCKH CJIOXKHOH OTPac/bio NPOMHILJIEHHOCTH, B CBA3H C 4eM
ClleJlaHa TIOMBITKA MOJATb TPYAHBIH [/ BOCIPHATHS Mare-
puas B IOCTynHOH ¢opMe. B KOHIle KaxKao# TJjaBbl IpHBe-
IeHbl CCHIIKM Ha paboThl 1Mo paccMatpuBaeMoil teMe. [lpu
IOATOTOBKE TIJIaB aBTOP KOHCYJ/JbTHPOBAJCS IO MHOTHM H3
3TUX NyOJaHKaLHH.

He cnenyer, ofHako, 3a6pBaTh, YTO HHKAaKas KHHIA He
3aMEeHHT IpaKTHYeCKOoro omnbita. OuyeHb Jerko 4uTaTb 00
HCKYCCTBe IJIABAHUST HJIH BOXKJAEHHS MAallHHBl, HO COBeplIeH-
HO Jpyroe feJo — CaMOMY HayuYHTbCS 3TOMY.

[Ipunomy uckpenHwow OjarogapHocTs ¢pupme «JaHmomn»
(«Dunlop») 3a ¢ororpacduH, ciesaHHble Ha ee IpeANpHS-
THSIX, H pa3pelleHHe UX onybJuKoBaTb. bilaromapio Takxe
cBoux KoJsuter: r-Ha JIxk. A. Menkanda (J. A. Medcalf) 3a
nose3Hble NpaKTHYeCKHe coBeTbl, IT. beppu (Berry), Moa-
jauHcoH (Mallinson), Meacom (Melsom), Po6con (Rob-
son), Ckeitiic (Scales) u Yuurouan (Wingfield) 3a urenne
1 TNPOBEPKY DYKONHCH H KOPDEKTYpPYy, a TaKxke 3a KOHCT-
DPYKTHBHEIE HpenJjoxKeHHs. Bolpaxalo 6jarogapHoCTh MoeH
XKeHe 3a ee TeplieHHe BO BpeMs MHOTrOMeCSYHOH MOJATOTOBKH
pyKomHcH M MoeMy cekperapi Muccuc [lnane Xapakacia
(Diane Hardcastle), 6e3 momouu KoTOpoil cGop MaTepua-
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JIOB H MOATOTOBHTE/IbHbIE PAabOTH HHKOTAA He OblIH Obl 3a-
BeplieHbl. Biaromapio Bcex pabGoTHHKOB ¢HPM, J106€3HO
IpeCTaBUBIIHX (POTO H HIJIIOCTPATUBHBIEN MaTepuasn (KOH-
KpeTHble CCBUIKH IIpHBelleHHl B TekcTe). Duoarogapio moux
MHorouucaeHHbIX Apy3eii B Komurere MCO, Bpuranckom
HHCTHTYTe CTAaHAApTOB M B Accouualuusx IPOH3BOLHTeJeH
pesus Anriuu u CIIA.

Crnenyer uMeTb B BHAY, YTO IIPH pacCMOTPEHHH KaKoOii-
J160 mpobJseMbl s BBICKAa3blBal0 CBOIO COGCTBEHHYIO TOUKY
3peHus, KoTopas He o0s3aTe/IbHO COBNajaeT C TOUKOH 3pe-

HUA MOeH (QHPMBI.
Koaun ¥. 3sanc



FNABA 1

BBEAEHUE

B pe3nHHOBOH NIPOMBIIIIEHHOCTH PYKaBOM HasbIBaloOT
KOHCTPYKIHIO, COCTOSILIYI0O H3 TPeX OCHOBHBIX yacTeH: BHYT-
DPEeHHero cJIos, WJIH KaMepbl; yCHJIMBAIOLLETO CJOS, HJIH CH-
JIOBOTO KapKaca; HapyKHOro CJIOSl, HJH 3allHTHOTO IIO-
KpBITHS. DTO OllpeleseHHe IO3BOJSET OTIHYUTH DYyKaB OT
pPe3HHOBOH TpYyOGKH, KOTOpas HMeeT CIUIOUIHYIO CTeHKy 06e3
YCHJIUBAIOIIHX 3J€MEHTOB.

Cion, ofpasyiolllue pyKaB, HMeEIOT Ba’KHOe 3HaueHHE
NpH BHIGOPe TEXHOJOTHH €ro H3rOTOBJeHHs M Anas obec-
neyeHnsi Ge3aBapuHHON CAyXKOb B TEYEHHE BCEro CpOKa
skcmyatauud. HanpuMep, BHyTpPeHHHH CJIOH pyKaBa JOJI-
JKeH ofecneyHBaTh YCJOBHSI 3KCIJyaTalHd U CONPOTHBJE-
HHe XHUMHYECKOMY HJIHU (DU3HUYECKOMY BO3IEHCTBHIO NPOXO-
IOALIEr0 Mo HeMy MaTepuaja (paGoueit cpenbl). ITOT Ma-
Tepuaj MOMKeT GbThb B TBEPAOM, KHIKOM HJIH rasoobpas-
HOM COCTOSIHMM H HMEeTh KHCJYIO, IeJOUHYIO WIH HeATpasb-
HYIO peakiio.

TeepAnli MaTepHas MOXKeT MNepeMellaTbCsl B pyKaBe C
OYeHb BBICOKOH CKOPOCTBIO H OKa3blBaTh CHJbHOe abpas3us-
HOe BO3JelicTBHe, HampuMep, B pyKaBax A/f IeCKOCTPYH-
HBIX W WITYKaTypHBIX paboT. HekoTopble XUAKOCTHU $IBJSA-
IOTCSI CHJIBHBIMH pacTBOPHUTENSIMH. Kpome TOro, OTHIOAB
He BTOPOCTENEeHHbIM (AKTOPOM SIBJISETCS IIHPOKHH AHa-
Na30H TeMIlepaTyp OSKCIJIyaTauud pykaBoB or —65°C
(—76 °F) nmo 200°C (392°F) wu BhIle, 0cCOGEHHO IIPH HEOG-
XOAMMOCTH CONPOTHBJIEHHS 3arOPaHUIO H TOPEHHIO.

Pe3nHOBasi NMPOMBILIJIEHHOCTh  PACNOJNATAET LIHPOKHM
aCCOPTHMEHTOM MOJHMEpPOB, NMPUTOAHBIX AJISI H3rOTOBJIEHHS
PYKaBOB, U OH HeNpepLIBHO TonogHsdeTcsd. Has nosyueHHs
PyKaBa ¢ HYXXHBIMH XapaKTePHCTHKaMH HCIOJb3YIOT MOYTH
BCe M3BECTHBIE NOJIUMEpPbl KaK MO OTAEJNbHOCTH, TaK U B
Pa3JHYHBIX COUETAHUSIX JPYT C APYroM.



CuoBOfi Kapkac B 3aBHCHMOCTH OT yCJOBHH 3KCIJIya-
TalM¥ H Ha3HAUYeHHs pyKaBa MOXKeT ObITh H3rOTOBJIEH H3
HUTH MJIH TKaHHU HOyTeM Bs3aHHU$, ONJIETeHHUS, OGMOTKH IIO-
JIOCKaMH TKaHH, Hape3aHHbLIMHM IOJ OCTPBIM HJIH NPSIMBIM
yTJIOM, HaBUBKH, a TakXe ¢ NIpHMEHEHHEM KPYTJOTKanKoro
craHka. JlJs HCK/IIOUeHHS] B3aUMHOTO TPEHHs CJOEB CH-
JIOBOIO KapKaca MNpH 3KCIUIyaTalHH MeXJAy HHMH pacIo-
JIaraloT IPOMEeXYTOUHbIE PE3HHOBLIE CJIOH.

JJ1sT M3rOTOBJIEHHsI CHJIOBOTO KapKaca PYyKaBOB MOXKHO
IPHMEHATh CJeAyIOlllHe MaTepHaJsbl: ac6ecTOBOe BOJIOKHO,
yIJIepOJIHOe BOJIOKHO, XJIONOK, JIeH; HalJIoH, xeBJjap *, BHC-
KO3HOe, OTH3(QUPHOE W MOJNHIPONHIEHOBOE BOJOKHO, CTaJb-
HYIO IIPOBOJIOKY, CTEKJIOBOJIOKHO.

[Tpu BbIGOpe MarTepuasa Kapkaca pellanliuM (QakxTo-
pOM, Kak TpaBHJIO, sBJseTcss pabouee NaBJeHHe B PyKaBe.
OueBHIHO, 9TO NPH MaJBIX [AaBJeHHUSX, HaOpHUMep, B ca-
JIOBBIX PYKaBaX HellesecooOpa3HO HCIONB30BATh CTAJIbHYIO
IIPOBOJIOKY, a Jiydllle IPUMeHsITb Gosiee cnabblii MaTepuadl,
HanpuMep, XJONOK HJH JeH. HalloH penko NpUMeHSIIOT
B KayecTBe YCHJHBAlOLIero MaTepHasna BCJENCTBHE ero
6onbworo ymiauHeHHs. OZHAaKO HMEHHO 3TO CBOHCTBO He-
JlaeT ero OcOGeHHO ILEeHHBIM [JIST H3TOTOBJIEHHS PYKaBOB
HEKOTODPBIX THIIOB.

Hapyxublit ciofi pykaBa HOJXKeH 006/1aJaTb BBICOKHM
COTIPOTHBJIEHHEM pe3aHHI0 M HcTHpaHHIO. OH 3allHulaeT
PyKaB OT HeGJAaronpHATHBIX (AKTOPOB BHEIIHeH Cpelbl:
BO3JIEHCTBUS BPEIHBIX BeLIeCTB (Macjo, XHMHYeCKHe Be-
IeCTBa), CBETONOTOAHBIX YCJIOBHH (030H), BBICOKON H HH3-
KOH TeMIepaTyphl.

HJist MOCTHXKeHHs JYYIIHX SKCIJIYyaTalHOHHBIX CBOHCTB
BaXHO, YTOGEl BCE TPH COCTABJSIOLIHE YacCTH pyKaBa Obl-

JI¥ TPOYHO CBSI3aHBI MeXAy cobo#, 06pa3ys MOHOJHTHYIO
KOHCTPYKLUHIO.

Jiutepatypa

Blow, C. M. Rubber Technology and Manufacture, p. 379, Chapter
10.3. Hose, C. W. Evans (Butterworths).
Bradshaw, W. D. and Welsby, J. A,, LR.I. Proc. 1966, vol. 13, p. 79.

* ¢upya “Dupon”



[NABA 2

NPON3BOACTBO, OBOPYOBAHMUE,
MPOLLECChI

BE34OPHOBbIN AJIMHHOMEPHbIA PYKAB

Kamepy pykaBa OGBIYHO IUNPUUYIOT AAHHOH A0 300 M
B 3aBHCHMOCTH OT BHyTpeHHero auaMerpa. LlInpuuesanue
NPOBOJAT Ha OOBIYHOM OGOPYHOBaHHH KaK XOJIOLHOIO, Tak
H TOpsYero NHTaHWs HJIH Ha OOGOPYyNOBAaHHH KOMGHHHPO-
BaHHOro tumna. Ilpu sToM mnuTaHHe 3KCTpylepa NpPOH3BO-
OAT OTHEJbHBIMHM TODPUHUSIMH De3HHb WM B BHIE IIOJOC.

OueHp HHTEpeceH Npouecc, NPU KOTOPOM XOJNOLHYIO pe-
3HHOBYIO CMeChb B BHJe JIGHTOUYKH IIOLAIOT H3 CMECHTeJNb-
HOTO OT/EJIEHHs B CIeLHaJbHBbIl 3KCTPYIep C KOHHYECKHUM
uepBsakoM. M3 skcTpymepa cMech mocTymaer cHadasda Ha
MaJieHbKHe BaJibllbl, 3aTeM, IOCJe pasorpeBa, B BHAe IIO-
JOCHl CHOBAa B 3KCTPYHep, aHaJOrMYHBIA NepBOMy. IDTOT
METOJ * MO3BOMAET Pe3KO HOBBICHTH CKOPOCTh IUNPHIEBAHUS
KaMephl.

[Tocme ox/MaxkneHHST H BBUIEXKKH Ha KaMepy HaHOCAT
CHJIOBOH KapKac NyTeM OIJIETeHHUS HJIM HaBHBKH.

B Benuko6puTaHHH, KakK NpPaBHJIO, pyKaBa o6LIero Ha-
3HayeHus (caloBble, NJs BO3AyXa W BOMBI)  ONJETAIOT
xaonkom (puc. 1, 2, 3). B omnmune or CIIA B Espome
He NPHMEeHSIOT AJisi CaJOBBIX DYKaBOB Bfi3aHBI Kapkac,
a M3roTaB/JHBAIOT CHUJOBOI KapKac HaBUBOUHOrO MJIH OILIe-
TOYHOrO THNA H3 TEKCTHUJbHBIX (BHCKO3HBIX) BOJIOKOH.

PykaB ¢ CHJIOBEIM KapKacOM NPONYCKalOT 4epes KCTPY-
Jep cO CKOIIeHHOH TOJIOBKOH XOJIOAHOTO WJIH TOPSIYEro INH-
TaHUs JJid HaAJOXEeHHS HapyXKHOro pes3wHoBoro cjos. O6-
Pe3nHeHHBIH pyKaB IOKPLIBAIOT CBHHIIOBOH OGOJIOUKOI Ha
lpecce MM 3KCTPyAepe. DKCTPyAep BIEepPBEle HaYasld NpH-
MEeHSITb IJIsl OCBHHIEBaHHs PyKaBOB B EBpome, ucnosbsys
NOJIOXKHTEJNbHBIH ONBIT KabeJbHOH IPOMBILIEHHOCTH. XOTs

* dupma “Pirelli” (Munan, Hranus).



[IPOH3BOAUTENBHOCTb 3KCTPYAEPOB MEHbIIE NPOHU3BOLUTEb-
HOCTH aMeDHKaHCKHX IIPeccOoB, IIHTAEMbIX XOJOJHBIMH CJHT-
KaMH CBMHIA, OOLIENPH3HAHO, YTO 3KCTPYAEPH HMEIOT pPsift
NpexMyllecTB, OCOOEHHO INIPH BBHIIYCKe JJHHHOMEPHBIX pY-
KaBOB Ha FHOKHMX JOpHax. TakKMMH NPEHMyLIeCTBAMH SIBJIA-
I0TCSA: HENPepLIBHOCTb INPOH3BOACTBA (€3 OCTAHOBKH Ma-

Puc. 1. HaBuBouHas mawmmua ana rtekctuias (SAHM, West Germany).

HUIHHBI Ha nepesapsiKy, OTCYTCTBHE OTXOJOB CBHHLA, a
TaKXKe yrapa H OKaJHHBI cBHHLIA. Kpome Toro, mpu moja-
Ye HOBOTO CJHTKa He 3aXBaThIBaeTcsd BO3LAYX M TpA3b,
BCJIEICTBHE Yero HCKJIOUaeTcs paspylleHHe CBHHIOBOH o06o-
JIOUKH IPH BYJKaHH3alMH.

[TpeumyiiecTBOM 3KCTpyAepa fBJsAETCS YHOOCTBO OJ-
HOBPEMEHHO! YCTaHOBKH B OJMH y3€J BHyTPEHHEeH H BHeI-
HeHl (OpMyIOIIMX MaTPHIL BMECTO NMOOYEPENHOH yCTaHOBKY,
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KaK B Ipecce I/ OCBHHLEBAHUS. YCTAHOBKAa MAaTpHI IIpo-
e ¥ He TpeOyeT BbIpaBHMBaHHUS MosoTKOM. Hasmuuue Bo-
JNHOrO OXJIaXKAEHHSI B TOJIOBKe 3KCTpyHepa obecneyuBaeT
fosee TLLAaTeNbHbI KOHTPOJb pa3MepOB CBHHUIOBOH Tpyo6-
KM TIpU OCBHHUeBaHUU. lleHTpupoBaHHe NMPOU3BOMUTCS JIH-
60 UEHTpPUpPYIOWUMH 60JTaMH, JU60 aBTOMAaTHYECKH.

Puc. 2. BbICOKOCKOpOCTHAsi OTJIETOYHash MalluHa IJs Ttekctuas (Karg
Machinery, U.S.A.).

Crnenyer ykasaTb M Ha OTpHLIATEJNbHble CTOPOHBI 3KCT-
pylepa MO CpaBHEHHIO C NPECCOM. YXKe yNOMHHAJIach €ro
MOHMXKEHHAs TPOM3BOAUTENbHOCTb. KpoMme TOro, mepexJo-
YyeHHe ¢ OJHOrO pa3Mepa pykaBa Ha Apyroil TpeGyer B 5—
6 pas GoJblie BpeMeHH, yeM Ha npecce. Bro6aBox Heo6-
XOIHMO KOHTPOJHPOBATb pPAacCXOL M XHUMHUYECKYIO YHCTOTY
CBHHUA. DTH BONPOCH OYAYT PAaCCMOTPEHBI B IJ1. 5.

[Tocnie mOKpBITHST CBHHLOM pYKaB 3aloJIHSIOT BOJOH
(B HEKOTOPBIX CJydYasix BO3LYXOM) TOJ AABJEHUEM H KOH-
ULl pykaBa B CBUHLOBOH 000J0YKe 3axXuMaloT. 3ateM Oa-
pabaH ¢ OCBUHLOBAHHBIM PYKaBOM MOMEIIAIOT B BYJKaHHU-
3alMOHHBIA KOTeNn JuIsi ByJKaHu3auuu. Boma BHyTpu py-
KaBa paclIUpsieTcss U NEePeXOAUT B IepPerperoe COCTOSHHE.
C HapyxHO#I CTOpOHBI pyKaB (OPMyeTcsi CBHHLOBOH 060-
Joukoi. Ecau BHyTpeHHAsI NMOBePXHOCTb CBHMHIIOBOH TPYOKH
HMeeT rodpel, TO PyKaB MOCJe BYJKAHHM3alUHH MOJydyaercs

11



rodppupoBaHHbBIM. Eciii 1715 H3roTOB/IEHUS CBHHLOBOM TPYO-
KM TPHMEHSIOT TJaJKHe MaTpHUBl, TO INoJydaercs Iyaf-
KHH pykas.

%uc.AP»). CkopoctHas ongeroynas MaumnHa (Wardwell Engineering,
S.A).

ITocie BysnkaHM3alMH U OXJaXKAEHHS KOHIBI pyKaBa
¢ 3aXXHMaMH 00pe3aloT M CBHHUIOBYIO 000JIOYKY CHHMAIOT,
paspesas ee 1o AJMHE pyKaBa Ha CTaHKe NJiSl CHSITHS CBHH-
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ua. ByskaHH30BAHHBIH DYKaB CBEPTHIBAIOT B OYXTY, HCIIBI-
THIBAIOT M OpPOBEPSIOT, a CBHHLOBhIE 06DE3KH HanpabJsfioT
Ha TepeniaB AJsl MOBTOPHOrO HCIO/b30BaHHA. O6BIUHO py-
KaBa, ByJKaHH3yeMble METOJOM OCBHHUEBaHHS, HCIOJb3Y-
0T TIPH CPaBHHTENbHO HU3KOM paboueM naBaeHud. [lpyrue
MeTOIbl TNPOH3BOACTBA JJIHHHOMEDHBIX DYKaBOB ONHCAHbI
B 1. 5.

Jlo cTamMu BYJKaHH3alUMH 3TH pyKaBa HM3rOTaBJMBAIOT
TaK XK€, KaK ONHCaHO BbIIE, a 3aT€M BYJKAHH3YIOT OCTPHIM
mapoM, BOJAOH HJIH C pHMeHeHHeM QOPMOBAHHSA B MJIOCKOII
npecc-popMe HENpEepHIBHBIM HJH TOJYHENpPEPbIBHBIM  Me-
TOLOM.

PYKAB, M3rOTOBJEHHbIA
HA YXECTKOM O OPHE

PYKAB, U3rOTOBJIEHHbLIN
HA KOMBUHAT-MALLMHE

PykaB H3roTaBJHMBaIOT Ha 3aKaTOYHOH MallnHe (KOM-
6MHaAT-MalllMHe), cOocTOosAlled M3 TpeX BaJOB, LEHTPBl KO-
TOPBIX SIBJASIIOTCS BepUIMHAMH PAaBHOCTOPOHHErO TpPEYroJib-
Huka. OCHOBaHHeM 3aKaTOYHOTO YCTPOHCTBA cJayXaT 1Ba
HHKHUX BaJja.

TexHomornyeckuii mpouecc H3rOTOBJEHHS DyKaBOB 3a-
Katouaercss B caenyoomeM. InpuuoBaHHylo pe3nHOBYIO Ka-
Mepy B BHJe MNpPSIMOro OTPe3Ka OXJaXKAAlT U HaleBaloT
06BbIYHO C MNOMOIIbI0O MHEBMAaTHKH Ha MOPH KDPYIJIOrO ce-
yeHUs, 06pabOTaHHbIH CMa3KOH /151 NPeAOTBPALleHHs TNPH-
aunaHus. HapyxHeil 1naMeTp nopHa paBeH HOMHHAJIbHOMY
BHYTPEHHEMY AHaMETPy pyKaBa.

JopHbl MaJjoro auaMerpa JesnalOT M3 CTa/JH, HOPHbBI
GoJpIIOro AMaMeTpa — M3 JIErKoro cmilaBa. DTO HeobXo-
IUMO 115 yno6cTBa paboThl U nepeMelleHHs AOPHOB, IJIH-
Ha KOTOPBIX MoxKeT pocturaTtb 40 M. IlnuHa 3aKaTo4HOH
MalllMHBl JOJIXKHA OBITb MO KpalHell Mepe paBHa [JHHe
JIOpHa, YTO TO3BOJIMT NOMECTHTb AOPH C HaJeTOH Ha Hero
KaMepoll Ha HUXKHHE BaJKH MAallHHBL.

TexcTH/BHBIA CHJIOBOH KapKac B BHAe TKaHEBOH Ipo-
KJaJKH HAKJaAbBAlOT Ha KaMepy NPH BpallleHMH BaJIKOB.
TxaHb AJs NPOKJALOYHOrO KapKaca, HHOI'ZA Ha3blBaeMyIo
pPYKaBHOH, NpelBapUTeJbHO NPOMas3blBAIOT HA KaJjdaHJpe
MJM TNPOPE3HHHBAIOT Ha KJeenpOMa3ouHOH MallHHe (lWmpe-
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JUMHT-MallHHe), peXyT MOoA yraoM 45° Ha moJochl (KOCSIKH)
HYXHO} IUHPHHBI, KOTOPble 3aTe€M COeIMHAIT ApPYr ¢ ApY-
roM ¢ HeGOJIBLIOA HAXJECTKON B OJHY NOJOCY AJHHOH, He-
CKOJIPKO TpeBbllIaloUled AJHHY HopHA. TakoH yros peskH
TKaHH obecneunBaeT rHOKOCTb PyKaBa.

Hapy:KHblfl pe3nHOBBI CJIOH HaKIaAbIBAIOT MPOJOJIb-
HOH T0JIOCOH TakxKe NpH BPaLleHWH BaJKOB MalIMHBL 3a-

Puc. 4. O6moTtunk (OSTERMANN, West Germany).

TeM pYyKaB oOMAaThIBAOT HaHJOHOBbIM GHHTOM C MOMOLIbBIO
OOMOTOYHOTO NpPHCNOCOBJEHHs, TOC/Ae Yero BYJKAHHU3YIOT,
yAaasoT HaHJOHOBBIA OMHT (MCIOJb3yeMBbIH IJS CJelylo-
IIHX BApPOK) H IOTOBBbIH PYKaB CHHMAIOT ¢ JOpHA.

Jlpyrofi MalIHHHBIA CcnOCO6G NMPOM3BOLCTBA PYKABOB OC-
HOBAaH Ha COBEPIIEHHO IIOBOM TMpPHHLMIE: MalIHHA H3ro-
TaBJHBAaeT pPyKaB MOCPeACTBOM OOMOTKH BOKPYr HAOpHA
TI0/10C Pe3HHBbl AJIS BHYTPEHHEro M HapyXKHOTO CJIOsS H TeK-
CTUJIBHOTO CHJIOBOTO KapKaca (puc. 4).

TexkcruapHasi mnosoca, OOBIYHO NPSMOrO pe3a, MOXKET
OLITb HaJOXKeHa Ha 3aroTOBKY pyKaBa IMOX JIOObIM Tpe-
6yeMbiM yrjaoM. DTo co3faerT GoJibllle BO3MOXKHOCTEH pe-
TyJUPOBAaHHA yIJla HaJOXeHHs KapKaca, 4yeM Crnocob pe3Ku
TKaHH NOA YIJIOM 45° u nocienyiolliefl COCTHIKOBKH KOCS-
KoB. Ha 3Tolf MalllnHe MOXXHO HaxJaAblBaTb CHJOBble CJIOH
13 Ge3yTOYHON TKaHH W MPOBOJIOKH 3a oxuH mpoxox. Coop-
Ky pYKaBOB 3aKaHUMBAIOT HaJoOXKeHHeM OHHTAa Ha OHHTO-
06MOTYMKEe, KOTODLII HaXOAHUTCS B OLHOM IOTOKE ¢ 06MO-
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rouHo# MamuHOH. TakuM 006pa3oM, mocje 3aBepLIEHHS BceX
cTafiuil Ipoluecca H3rOTOBJEHHS pPyKaB TOTOB K BYJKaHH-
3alHH. s

PykaBa, usroraBjiuBaeMile OILHHM H3 OINHCAHHBIX Me-
Lroaos, HAaXOAAT IIHPOKOE INPHUMEHeHHEe IJs INO0LayH BOXHI,
CXaTOTo BO31yXa, Nlapa, MUBa, BHHA, MHLIEBBIX IPOAYKTOB,
JUIsl IECKOCTPYHHBIX paboT, CBAPKH H AD.

PYKAB, U3rOTOBJIEHHbIA HA MALLMHE
FOPU3OHTAJIBHOIO THIMA

IIpouecc u3rotoBjeHHss pyKkaBa BKJIOYAeT LINPHIEBa-
HHe KaMephl, HaJeBaHHe ee Ha AOPH AJauHOH mo 40 M, che-
JaHHBIE M3 CTaJM HJH CIJaBa, U HaHeceHHe CHJOBOro Kap-
Kaca Ha ONJIETOYHOH HJIM HABHBOYHOH MAallHHE T'OPH30H-
TajgpHOro tuna. CHJIOBOH KapKac MOXKeT GbITb H3rOTOBJIEH
M3 HHUTH MJIM TPOBOJIOKH B 3aBHCHMOCTH OT pabouero mpas-
JeHHs. 3aTeM HaKJaAblBAlOT HAapYKHBIH PE3HHOBBIH CJIOM,
OIIPeCCOBLIBAIOT 3arOTOBKY OHHTOM, BYJIKAHU3YIOT, CHHMA-
I0T OHHT U yAaasA10T AOPH.

YKa3aHHBIM METOJOM H3roTaBJHBAIOT T'HIPAaBIHUECKHE
pyxaBa CpeIHEro H HH3KOIO [aBJIEHHs, pyKaBa MacCOBOTO
NpUMEHEeHHs [JIs NOoJadyd BOJbl M CXKATOro BO3JyXa.

HMcnonb3oBanue MeTasMYecKOro AOpPHA II03BOJISIET TO-
JYy4YdTb pyKaBa C OoJiee 2KeCTKHMH [NONYyCKaMH Ha BHYT-
peHHUMH OHaMeTp, yeM y AJHHHOMEpPHBIX pYKaBOB, M3roO-
TOBJIEHHBIX C TpPHMEHeHHeM OCBHHUEBaHHS  (BOAAHOTD
J0pHa).

PYKAB, U3rOTOBJIEHHbIA BPYYHYIO

OTH pykaBa OOGBIYHO HCIOJB3YIOT B MPOMBILIIEHHOM H
IpaXkJIaHCKOM CTDOHMTENbCTBE [MJI NepeKauHBAaHHMA  BOIbI,
NyJbIbl, CTPOHTENbHOI'O pacTBOpPa H APYIHX MaTepHaJIOB,
Bcerja NpUMeHseMblX NpH J10060M cTpouTtenbctBe. OObIUHO
UX BBIIYCKAIOT C BHYTPEHHHUM AHaMeTpoM oT 50 MM U BhIlle.
BHyTpeHHsis1 TOBEPXHOCTb 3THX DYKAaBOB MOXKeT ObITb VAl
KOH, pe6PUCTOH HJIM IPOMEXKYTOYHOrO THIA.

s 3aliuThl OT CMATHS NOJA BaKyyMoM IIDH Bcachipa-
HUHM TNPHMEHSIOT NPOBOJIOYHYIO CIIHpaJb, KOTOpas MOIKeT
ObITb LEJHKOM IIOTPY2K€Ha B CTEHKYy pykasa (riamxas
BHYTPEHHSS [IOBEDXHOCTb), MOXKeT HaXOAHTLCS HAa BHYTPEH-
He#l NOBEDXHOCTH pykaBa (pe6pHCTble pykaBa MJH C OT-
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KPHITOH BHYTPEeHHEH CIHpa/iblo) HJAM pa3MellaTbhCsl M0A
BHYTPEHHHM PE3HHOBBIM CJIOEM (IIPOMEXYTOUHBIH THII).

B pykaBax pyuHO# cOOpKH NPHMEHSIOT KapkKac H3 TKa-
HH uad kopja. Ilomo6Hble pykaBa 60JIbLIMX pasMepol
LUIMPOKO HCIOJb3YIOT B HEPTAHOH NPOMBILIIEHHOCTH. ‘

PykaBa H3roTaBJMBAalOT Ha MAJHHHHIX CTOJaX, OCHa-
LIEHHBIX 3aKATOYHBIMM TOJIOBKaMHM, KOTOpble IIO Mepe ila-
NOGHOCTH BpalllaloT BMeCTe C 3aKpPEIVIeHHHIM B THe3;le
rosioBKH pykasoM. Ilocse HasloXeHHST BPYYHYIO KaxKAOTO
NOCJIEAYIOLIEr0 CJIOsSl €ro [PUKATHIBAIOT pOJHKOM. IIpo-
BOJIOYHYIO CIHpPaJb M3 CTaJbHOH NPOBOJOKH HAHOCAT IO-
cpeacrBoM HaBHBKH. OHa mnpelHas3HaueHa /s MNpeaoxpa-
HEeHHUsT PyKaBa OT CMSTHS MHOA MAeHCTBHEM BaKyyMa IIpH
BCaChIBaHHH.

BHyTpeHHHHI JHaMeTp DPYKaBOB /A  MNE€PEKaYHBAHHSA
HedTH IOCTOSIHHO BO3pacTaeT M B HacTosllee BpeMs /10-
cturaer 600 mMM. BexmyTcs paboThl mo JHajbHellleMy yRe-
JHMYEHHIO NPOXOJHOTO CeYeHHsi PYKaBOB (HJs YLOBJIETBO-
peHHsi 3alpoCOB He(DTSHBIX KOMNaHHH). MOXHO OXHAAThH,
YTO pyKaBa OTHOCHTEJNBHO OGOJBIIHX DPa3MepoB, NMpHMEHsie-
Mble 1Jis1 GEPeroBbIX M NMOPTOBBIX COODPYKEHHI B HEPTAION
NPOMBILIJIEHHOCTH, OyIyT HMeTh CIIPOC €lle B TeYEHHE MIO-
rux Jer. TeHAeHIHs K YBEJUYEHHIO NPOMYCKHOH crocob-
HOCTH PYKaBOB BbI3bIBaeT HEOOXONHMOCTb MOBBILIEHHS MO-
HOJIMTHOCTH CTeHKH pyKaBa. OJHHM M3 NyTeH MOBHILIEHHS
CKOPOCTH MNPOXOXKJEeHHs: paboueil cpelbl uepe3 pyKaB sB-
JseTcs 3aMeHa ycTapeBllefl KOHCTPYKLHH DPYKaBOB C OT-
KPBITOH BHYTpPEHHEH CNHPa/blo PyKaBaMH C 3aKPBITOH CIH-
pasiplo, HMEIOIUMMH TIJaAKyl0 BHYTPEHHIO  IOBEpX-
HOCTb.

B cBfA3H ¢ TNOsIBJIEHHEM CyNepPTAHKEePOB H 3aTPyAHEHHs-
MH, CBSI3aHHBIMH C HCIIOJIb30BaHHEM MHOKOBHIX H INOPTOBBIX
COOPYXEHHH I/ TaKHX KDYIHBIX CyJAOB, MpeAjaraercs
NOrPy3Ky M pas3rpy3Ky HPOM3BOLHTb B OTKPBITOM MOpe.
DTOT cnocob HaxoHHT Bce Gosiee LWIHPOKOE NPHMEHEHHE BO
BCeM MHpE, YeMy CIOCOOGCTBYeT NpUMeHeHHe MJIaBYYHX Hed-
TAHBIX PYKaBHBIX TPYGONPOBOLOB M IUBAapTOBKA TaHKepa K
crenuasbHbIM 6ySIM B OTKPHITOM MODE.

Panblie pykaBHble TPYGONPOBOABI COCTOSIH M3 OObIY-
HBIX PYKaBOB GOJIBIIOrO AHaMeTpa, NMPUBS3aHHBIX K MJIABY-
yuM HedTAHBIM GOuyKaM; BIOCJEICTBHH OOYKH 3aMEHHJIH
GreLHaJbHEIMH TONJIaBKAMH H3 IeHONJacTa, HaJeTbIMH Jia
pykae. Onnaxo ofe 3TH cHCTeMbl BecbMa ysi3BHMBbI B yCJIO-
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BHSIX INTODMa H MeXaHHYeCKHX Bo3JZeHcTBHH. UToObI CBe-
CTH K MHHUMYMY BEPOSATHOCTb NOBpeXAeHHs, paspaboraHa
CocTaBHAsi pyKaBHast KOHCTPYKLHs, cOCTOsLlast H3 coO6CT-
BeHHO pYKaBa, II0 KOTOPOMY IIepeKaylBalOT HEOYHILEH-
Hble H OYHILEHHble He(MTeNpPOAYKTH, U CIIeLHaJbHOIO IO-
KDBHITHSI H3 IJIaBYUYero siYeucToro MartepHalsa, yCTOHYHBOro K
JEeHCTBHIO aTMOCGEpPHBIX YCAOBHH, MOPCKOH BOABI, HedTH,
a Takxke K HcTHpaHuio. CTpyKTypa Marepuasna obecreyu-
BaeT JIOKAaJH3aUHI0 JIOO0ro NOBPEXAEHHS INOKPBLITHS, TakK
Kak Boja OyJeT NOCTYymaTbh TOJbKO B TOBPEXIEHHYIO
SUeHKy.

Kak mnokasan HeZaBHHH ONBIT, HCNOJb30BaHHE COCTaB-
HOTO IJIaBy4Yero pyKaBa, KaMepa KOTOPOTO YCTOHYHMBA K
a6pa3sMBHOMY BO3JEHCTBHIO IleCKa, I'PSi3H M IJIaMOB, II03-
BOJISIET YCOBEPLIEHCTBOBATb  3€MJledyeplajbHbie paGorsl.
O6bYHO 111 3THX PabOT NPHMEHSIH CTaJbHbBIE TPYGOIpO-
BOJbI, a NpPH HCNOJb30BAHMH HOBOH KOHCTPYKUHH IJIaBY-
YHX DPYKaBOB YyAaBaJOCh 3HAYHTEJbHO COKPATHTb MOTSPH
BPeMEeHH Ha DEeMOHT MalIMH M OCTAHOBKH H3-3a IJIOXOH
noroasl. OnopaMu JAJsi CTaJbHBIX TPY6 CJAYXKAT CTaJbHbIE
NONVIABKH MJIH NOHTOHBI, COEJIMHEHHBIE LIADHHPHO, MJIH pe-
3MHOBBIe pyKaBa. [lJifl JajbHeHUIero MOBBIIEHHsST THOKOCTH
B TOPH3OHTAJbHOM HaNpaBJeHHH MPHUMEHSIOT COEAUHEHHS
B (opMme BepT/IOra, HJIH TaK HasbiBaeMoOH «jeGefHHOH
Iwen».

CranpHble nJaByyHe TPYOONPOBOALI CUHTAIOTCA CAMBIM
cnabbiM 3BeHOM B OOIlled MarucTpaJjd NMepeKaykH, Tak Kak
HX MOXKHO YAOBJETBODHUTEJ]bHO HCIOJb30BaTb NPH BHICOTE
BOJIHBI He GoJee 1 M.

B coorBercteun ¢ mpoekrom «Oosterscheld» B Tonnan-
auu B 1972 r. OblIH 3aKOHYEHBl SKCIIEPHMEHTHl MO HCIOJb-
30BaHHIO COCTABHBIX PYKaBOB AJIS 3e€MJleyeprasbHbIX padoT.
Huxe mpuBeleHbl OCHOBHble TEXHHYECKHE XapaKTEPHCTHKH
COCTaBHBIX PYKaBOB:

BuyTpesHuil AuaMeTp, MM . . 600

Pa6ouee J1aBnenwe, Gap (aTM) . . . 15,6
HcuriTatensHoe AaBieHue, 6ap (aT) 15,6
Paspyuratoilee JaBieHue, 6ap (aT™™) . . 92,0
Pafuyc u3ru6a 3ano/jiHeHHOTO pyKaBa, M 4—6
Paanyc H3rHGa NOPOXKHEro pyKasa, M. . . 3—7
MakcuMaJIbHOE GCEBOE Pa3PHIBHOE YCHJIHE, KT 406 000
MakcumanbROe YAJIMHEeHHe NOA JaBneHueM, % . . 2

MakcuMaJbHasi CKOPOCTb TIOTOKA (necOK—BOAa), M/C 10
MaxcumanbHas JJHHA, M o . . 10
Macca pykaBa LjuHoi 10 M, Kr 4130
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HANMHHOMEPHbIA PYKAB,
HU3roTOBJIEHHbBIA HA TMBKOM A OPHE

JaHHBIH cnoco6 H3rOTOBJEHHS PYyKaBOB IMPEACTABJAET
KOMOHHAIHIO TEXHOJOrHMYeCKHX TIPOLECCOB H3rOTOBJIEHHS
PYKaBOB CNOCOGOM OCBHMHIIEBAHHS H TOPH30HTAJIbHOTO Ha-
HeceHHsl CHJIOBOT0 Kapkaca. Ilyis ero ocyuiecTsieHus Gblio
HeoOXOAMMO CHauaJja Cco3AaTh THOKHE [JIMHHBIE JOPHBHL
Cnoco6 naer BO3MOXHOCTb  TILATENBHO KOHTPOJHPOBATH
BHYTPEHHHH JAHaMeTpP AJHHHOMEPHOrO pyKaBa H IIHPOKO
NpHUMEeHseTCs AJS1 HU3TOTOBJIEHHS THIPABIHUECKHX PYKaBOB
BBHICOKOTO H HH3KOro JAaBJieHHs. ['uipaBianyeckue pyKaBa
HH3KOrO [aBJI€HHS H3TOTABJIHBAKOT C TEKCTHJIbHBIM CHJIO-
BBIM KapKacoM, a pyKaBa BBICOKOTO AaBJIEHHS — C Kapka-
COM M3 BBLICOKONPOYHOH CTaJIbHOH NpOBOJOKH. Kapxac Ha-
HOCSIT MeTOJOM HaBHBKHM HJHU OIJeTKH. OnjeTeHHue NpoOHU3-
BOAAIT Ha MaluMHe, paboTalolled 1O NPHHUHUIY <IIOJbKH»:
KapeTKH /s NPOBOJOKH BPaIAlOTCA B HANpaBJISIOUIHX IO
YacOBOH M TNPOTHB YacOBOIl CTPEeNKH TaK, YTO NPOBOJIOKH
MHOTOKpaTHO Nepecekarorcs (puc. 5—8).

PykaBa ¢ MeransooneTKoil BHINyCKaJ/JdH CcHayaJjga OJH-
HOll o b M. 3areM AsKHa Oblia yBeamyeHa po 10, 16, 20 m,
a B IIOCJEJHEee BpPeMs Haya/jd BBIIYCKaTb pyKaBa IJHHOM
330 M u GoJiee. BHyTpeHHHH IuaMeTp PyKaBOB MOXKeT GbITh
paBeH 5, 6, 10, 12, 16, 19, 25, 32, 40 u 50 mMm.

[IpousBoAcTBEHHBIA IpOLIECC H3TOTOBJEHHS IJHHHOMED-
HBIX PYKaBOB 3aKJ/IOYaeTcsi B yCTaHOBKe MeTaJlJIHYeCKOTro
cTepxHs (JOpHA), Ha KOTOpLIA HaleBaloT kaMmepy. Kamepy
OMJIETAIOT, NPOMAa3bIBAIOT KJ€eM H 3aTeM HaKJaAblBaloT
HApYXXHbIH PE3MHOBBIH CJIOH OOBIYHO C NOMOILBIO 3KCTPY-
Jepa, Iocje Yero 3aroToBKY ONPeCCOBLIBAIOT OGMHTOM H BY.JI-
kaHu3ywor. [locne Byskanuzauun GMHT CHHMAIOT, NODH yJaa-
JSIOT ¥ PYKAB HCIBITHIBAIOT NOJ, AaBJeHHeM (THApaBJHKaA),
[0 BeJHYHHE PaBHBIM HCNLITATEJAbHOMY.

BmecTo GHHTOBKH 4YacTO MPHMEHAfOT OCBHHIEBaMHe,
0cOGEHHO TNpH M3rOTOBJEHHH JAJHHHOMEDHHIX PYKaBOB.
B »ToM mpolecce cranbHble AOPHBl 3aMEHEHBl TBEPABIMH
THOKMMH CTePXKHSIMH GOJIBIIOH [JIMHBI, Ha KOTOphie Haje-
BAalOT KaMepy, OILIETAIOT €e M HaKIaAblBalOT HAapPYXKHbIH
caofi mocpenctBoM wmnpuueBanus. Ilo mpourecTBun Heo6-
XONHMOTO BpeMeHH JIJs CTaOHIH3allUH DEe3HHOBBIX CJOEB
Ha 3aroTOBKY HAKJaAblBalOT CBHHEL Ha Mpecce OCBHHIE-
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Puc. 5. O6wuit Bun onaerounoro uexa (Dunlop, Ltd.).

Puc. 6. lllnynenepxatesnb ome-
TOYHOH MAIUHUHBI IJIS MPOBOJIOKH
(B. and F. Carter, Ltd.).




BaHHA HJIHM 2KCTPYJepe, NocJje Yero JJIHHHOMEPHBIH pyKaB
BYJIKaHH3YIOT.

Ha coBpemennbix 3aBoaax PTH Bynkanusauuio nposo-
AT B IapOBOM KOTJIeé HJIH BY/JKaHH3aTOPE HeNpepbIBHOTO
JEeliCTBHA B ICEBJOOXKHXKEHHOM CJIO€ WJIH paclljaBe coJei
(cM. ra. 5).

3a nociaenHHe roJbl BO3POCAH 3KCIyaTalMOHHBIE Tpe-
60BaHHS K TOYHOCTH Pa3MepOB PYKaBOB, K YCTOMUYHBOCTH

Puc. 7. BricokockopoCcTHasi onvieToyHas MaluuHa anas npososaoku (North
Amecrican Rockwell, Reading, Pa).

HX IIDH Pa3pLIBHbIX NaBJEHHAX H IMHAMHYECKHX Harpyskax.
s ynoBneTBOpeHHS 3THX TpPeGOBAHHH NPHMEHSIOT HOBbIE
MaTepHaJbl ¥ pPyKaBa yCOBEpPIIGHCTBOBAHHOH KOHCTPYKIMH.
B Merajnypruyeckoil NpPOMBIIIJEHHOCTH pa3paboTaH cIo-
co6 06paboTKH MOBEPXHOCTH IIPOBOJIOKH M3 CIlelHaJbHOH
cranu. IlpumeHenne ee obecneunBaer TpebyeMble IpOY-
HOCTb H MOHOJIMTHOCTb PYKaBa.

Peuentypa pesuH M KJeeBble COCTaBbl TaKxkKe HIpaloT
HEMaJIOBaXKHYI0 pPOJNb IPH H3TOTOBJEHHH pyKaBa, Xapak-
TePUCTHKH KOTOPOTO JOJIKHBI OTBe4aTb COBPEMEHHBIM Tpe-
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60BaHUAM, INpelbABASEMbBIM INPH SKCIJyaTaluH. 3amac
NPOYHOCTH INpeACTaBafAeT cO00¥ OTHOIUEHHE Pa3PHIBHOIO
NaBJeHHs K paboueMy W NPHHAT paBHBIM 3:1 nasd craT-
YeCKHX YCJOBHI pa6GoThl U 4 1 pjs AMHaMHUYECKHX.

3a mocaensue 1—2 roxa ObLIH CO3J4aHBI pyKaBa C Me-
TaJIJIOOTLIETKOH, BhIepKHUBalouye 6e3 paspyuienus 0,5 MuH.
LIUKJAOB NYJbCAallMH, B TO BpPeMS KaK paHblie TaKoii MoKa-

Puc. 8. Llnynenepxaresn
BBICOKOCKODOCTHOH  omJe-
TOYHOH MalIMHBI AJS TPO-
sonoku (North American
Rockwell, Reading, Pa).

3aTrenb OBLT BO3MOMKEH TOJbKO [JIs1 PyKaBOB C MeTaJllo-
HaBMBKOH. B omnpeneneHHBIX YCJHOBHSIX TPH TLIATENbHOM
COOMIONEHHH TEXHOJIOTHH BHIHOCJIHBOCTb OIIIETOYHBIX PyKa-
BOB B NYJbCHDYIOIIEM DeXHMe NpPeBbILIaeT MMJJIHOH LHK-
JIOB, YTO CTaJIO BO3MOXHBIM 6J1arofiaps TLIAaTeJbHOMY M3-
yuennio u BeIGOpPY 06OpyLOBaHMs, THIA CTaJu AJs NPOBO-
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JIOKH CHJIOBOTO Kapkaca, MeToJa HaHeCeHHS  CHJOBOrO
KapkKaca M3 IDOBOJIOKH, obecreyeHUS MOHOJMTHOH KOMCT-
PYKIHH pyKaBa.

BuyTpennuii cnoifl 60/MbIIMHCTBA THAPABIHYECKHX DyKa-
BOB H3TOTOBJIEH U3 PE3MH Ha OCHOBE HUTPHJbHBIX HJIH XJIO-
POIIPEHOBBEIX Kay4yyKOB, BIIOJIHE YCTOHYMBBIX K OOBIYHBIM
THAPOXKHIAKOCTAM. [ pyKaBOB CHeNUaNbHOTO Ha3Haue-
HHS, 0COOEHHO NpefHa3HAYEHHBIX IJS NlepeKauuBaHUsS XKHI-
KocTeH tHna spupa, GochopHOH KHUCIOTH, NPUMEHSIOT pe-
3HHBl Ha OCHOBe OYTHJI- MM STHJEHIPONMUJIEHOBOTO Kay-
YYKOB.

Jlns HaneXXHOCTM KpEIJIeHHS KOHLEBOH apMaTypbl Ha
pykaBe noA6HpPaIOT PE3HHY C COOTBETCTBYIOIIMM IIOKa3a-
TeJieM OCTaTOYHOH AedopMalyuu B 3aBHCHMOCTH OT KOHCT-
pykuun apmatypbl. IlpeneGpexenne 5THM IOKasaTeneMm
NPUBOJAUT B YCAOBHAX IHHAMHYECKUX Harpy30K K IMOTeEpe
repMeTHYHOCTH pyKaBa M NpeXKAeBPEMEHHOMY BBIXOAY €ro
H3 CTpoS.

Boofme, ycmex To#l uaM HHOH pas3paGoTKH B 006JacTH
pPYKaBOB B OrPDOMHOIl CTENEHH 3aBHCHT OT MPaBHJIbHOTO
Bbi6Opa MaTepHasoB MJsI Pa3lHYHBIX 3JEeMEHTOB KOHCT-
PYKUHH H B OCOGEHHOCTH OT CBOHCTB pe€3MHbl BHYTPEHHEro
caog. Donbiioe 3HaueHue MMeeT TaKXKe NJOTHOCTb MeETaJl-
JOOTETKH (cM. rir. 12).

ComnporuBnenue pykaBa JHHAMHYECKHM Harpyskam Kpo-
M€ MHOTHX ApPYyrux (akTOpOB 3aBHUCHT ¥ OT CBOMCTB IIDH-
MeHAeMoll CTaJbHOH NpoBONOKH. Kak mpaBusio, Masionpoy-
Hasg NPOBOJIOKA MO3BOJSET NMOJNYYHUTh Gosee THOKHH pyKas,
YyeM BBLICOKONMPOYHAs, KOTOpas IMOBBLIIIAET KECTKOCTb KOH-
crpykuuu. IIponenana Gosbliasg pabora MO OIpeleNeHHI0
ONTHMYyMa XapaKTEPUCTHK TPOBOJOKH, T. €. TaKOro HX
COYETaHHUs, MPH KOTOPOM MaKCHMAaJbHO INPOABJANHCH OBl
MOJIOXKUTEJNbHblE M MHHHMAaJbHO — OTPHIATENbHbIE KayecT-
Ba NPOBOJIOKH.

Bonbioe 3Hauenue umeer o6pa6oTka NMOBEPXHOCTH IPO-
BOJIOKH. [IpHMeHAIOT raJpBaHH3alHIO IPOBOJIOKH, TIOKPhITHE
MeJAblo, LIHHKOM HJH JaTyHbio. Hanbonee LIHPOKO NpHMe-
HAIOT JMaTyHupoBaHue. [1n H3roTOBJAEHHS DyKaBa C Mak-
CHMaJIbHOH TMPOYHOCTBIO CBSI3H MeXKAYy 3JEMEHTaMH KOH-
CTPYKLIHH O6oJibllioe 3HaUueHHe HMeeT COOTHOLIEHHEe COCTaB-
HBIX yacTell JIaTyHH.

Hnsi paboTel B ycAOBHSAX IyJbCHPYIOUIMX Harpysox
Tpe6yercsl pyKaB INOBBLILIEHHON MOHOJHTHOCTH [Js TOrO,
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yToOBl CBECTH K MHHHMYMY BO3MOXHOCTb IepeéMelleHHust
OTAEJbHBIX 3JIEMEHTOB IpPH INyJabCalHH. DTOrO AOCTHIAIOT
Gnarofapsi pallHOHAJbHOH KOHCTPYKLUHH KapeToK OIJIETOY-
HOM MallHHBI, CO3LaIOLIUX paBHOMEPHOe HAaTsAXKeHHe Mpo-
BOJIOK TpH oIlsieTeHHH. Kak mpaBuio, yem OoJiblile HaTs-
JKeHHe, TeM BbIllle CONPOTHUBJIEHHE DyKaBa IyJbCHPYIOLIHM
Harpy3kam, Tak KakK OIlIeTKa IpH 3ToM OoJjiee KOMIAKTHA
U JIMHHS, Ha KOTOPOH pacrojararmTcs TOYKH IepeceyeHUs
IOTOKOB, NpHO/MKaeTcs K npsMoi. Uuciao Toyek mepece-
YeHHs MOJXKHO GBITb MHHHMAJBHBIM, B CBA3H C 4eM JXKeJja-
TeTbHO YyMeHbIIeHHe MINYJbHOCTH MAallUHBl H COOTBETCT-
BEHHO TOBBIIIEHHE YKcJa NPOBOJNOK B IIOTOKE, TaK KakK B
3TOM cJiyyae MPOYHOCTb PyKaBa B IIyJbCHPYIOIIEM DeXHMeE
BHIIIE, UeM IpPHU YBeJHUYEHHMH 4Hc/a IINYyJb H yMEHbIIEHHH
YyHcsa IIPOBOJIOK B IIOTOKE.

Hanpumep, pykaB ¢ BHYTPEHHHM aHaMeTpoMm 19 mw,
H3rOTOBJIEHHBIH Ha 24-1IMyJbHOH MallhHe, BLIAEDXKHBAET
Gosblile IMKJOB NYJbCalliH, YeM pyKaB TOTO XKe DasMmepa,
M3TOTOBJIEHHBIH Ha 32- uau 36-mmyJpbHOH MalllMHe. DTO yKa-
3bIBa€T Ha HeoOXOAMMOCTb CO3JaHHfl MalluH, NpelHasHa-
YEHHBIX /151 HaHeCceHHs GOJIbIIOro YHcJaa NPOBOJNOK M obec-
NEeYHBAIONHX MOBBIIIEHHYI0 DPaBHONPOYHOCTb H OJHODPOJA-
HOCTb METaJIJIOONJIETKH Ha NJMHHOMEPHOM PYKaBe.

MagcuManbHo YMEHBLIUB YHCJIO NEepeceueHHH MOTOKOB,
Mbl OpHAEM K HOJTHOMY HCKJIOUEHHIO 3THX TOUeK Iepece-
YeHHs, T. €. K PYKaBy HaBUBOYHOH KOHCTPYKUHMH, KOTODBIH,
KaK TOATBEpPKAaeTcs NPaKTHKOH, Jydlle paboTaeT B MyJ/b-
CHPYIOLIEM PeXHMe, 4eM OIJIETOYHbIH pPyKaB.

Hakonen, BakHelilnee 3HaueHHe HMeeT MOHOJHTHOCTb
KOHCTPDYKLUHH pykaBa. Uem Jyuimre onpeccoBKa pykaBsa
IpH BYJKAaHH3alHUH, TeM BBHILIE KAaYeCTBO TOTOBOTO pykKa-
Ba.

Ecth MHOro cnoco6oB AOCTHXKEHHS] MOHOJHTHOCTH pY-
KaBa IIpH BYyJKaHH3aLHUH, B TOM dYHc/Je GHHTOBKA HaHIO-
HOBBIM OHHTOM, HCIOJb30BAHHE BAapOUYHOH KaMepel  AJd
ByJIKaHH3aLHH NPH BHICOKOM [aBJEHHH, OCBHHIEBaHHUe, IIPH-
MeHeHHMe pacliaBa coJieil ¥ IICEeBLOOXKHIKEHHOI'o CJOSl.

Bce BhIIIe M3/10)KEHHOE OTHOCHTCS TJIaBHBIM 00pa3oM K
pykKaBaM BbLICOKOTO [JaBJEHHS C CH/JIOBBIM KapKacoM B BHJeE
MeTaJslJIOONJIETKH MJH METaJJIOHABHBKH MJIH KOMOHHALHMH
TOrO W APYroro IJs NOBBIIIEHHS YCTOHYHBOCTH KOHCTPYK-
UUH K JEHCTBHIO OCEBBIX M pajHalbHBIX ycuauil. PykaBa
BBICOKOTO JaBJIeHHS OObLIYHO H3rOTaBJIHBAIOT C BHYTPEHHHM
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PE3HHOBBLIM CJOEM Ha OCHOBE TaKHX CHHTETHUECKHX Kayuy-
KOB, KaK XJIOPOIpeH HJIH aKDPHJIOHHTPHJ, M C HapyKHBIM
PE3UHOBBIM CJIoeM Ha OCHOBe XJoponpeHa. [nsi BHyTpeH-
HEro ¢J0s NPUMEHSIOT TakKXke HAHJIOH, MOJHBUHHIXJIOPHI,
nonurerpadropsTuned H Ap. IlpousBoicTBo kamep u3 pe-
3HHBl HAa OCHOBe OYTH/IKaydyKa, UCIOJNb3YeMbIX OOGBIYHO IJIs
OTHECTOUKHX THADaBJHYECKHX PYKaBOB, COCTaBJseT OYeHb
HeOGOJIBLIYIO YacThb o6llero o6bema.

Tenepsp, nocje o6Llero onucaHUs NPOU3BOACTBA THIpPaB-
JIMYECKHX DYKaBOB, cjelyeT Oojee HeTaJbHO PaccMOTPETh
THIIBI M CBOWCTBA NPHMEHAEMOH NpPOBOJOKH. BriGop THNa
IPOBOJIOKH MO ee NPOYHOCTHLIM XaDaKTEPUCTHKAM HMeeT
IIepBOCTelIeHHOe 3HayeHHe JJs1 NPOYHOCTH pYyKaBa, OIpe-
JeJsieT ero paspyuiamollee H paboyee nabieHne. PaGouee
JlaBJeHHe 3aBHCHT TaKxXKe OT YCJNOBHH pabOThl pyKaBa B
CTaTHYECKOM pexuMme. DTO, B CBOI Ouepelb, ONpeNeJsieT
CPOK 3KCIJIyaTallid pyKaBa B 3aBUCHMOCTH OT YHCJA LUX-
JIOB HarpyKeHus.

s skcrmiyarauuu pykaBa 60Jblioe 3HayeHHE HMeeT
PABHOMEpHOe HaJioXeHHe IPOBOJIOKH IPH OIJIETEHHH H CO-
O/I0JleHHe TaK Ha3blBaeMOI'0 ONTHMAaJbHOIO YIJIa OIlJeTe-
HHs, paBHOro 54°44’, KOTOpHIH HCKIIOYAaeT YAJHHEHHe CH-
JIOBOTO KapkKaca M Kakue-JU60 H3MEHEHHs [NJHUHH U JHa-
MeTpa pykaBa MOJ JeHCTBHeM BHYTDPEHHEro JaBJIEHHS.
PesynbraTt n1060ro OTKJOHEHHS yIja OIJIETEHHS OT OINTH-
MaJjibHOro Hu3BecTeH. Ecnu yros omnsereHus 6oJbplie ONTH-
MaJIbHOro, PyKaB OyJeT yBeJHYHBATbCS B JJHHY H yMeEHb-
maThcs MO JUHaMeTpy. Eciu yros omJeTeHHs MeHblle OI-
THMaJIbHOTO, pyKaB OyJleT yKOpauHBaTbcs, a €ro AHaMeTp
Bo3pacTtaTh (CM. L. 7).

IIpy HaHeceHMHM MeTaJJIOOINIETKH Ha pyKaB oIpene-
JASIOWUMH  (QakTopaMu SBJIAIOTCS  JHaMeTp OIJIETaeMoro
pyKaBa, YHCJO LINYJb, HIH IOTOKOB, NMPHMEHSEMOH oIIe-
TOYHOH MAalllHHBI, a TaKXe TOJIIMHA IPOBOJOKH H YHCJIO
IIPOBOJIOK B IIOTOKE.

I1poBoJIOYHBI! NOTOK [JI51 OIJIETOYHOH MaLIMHBI HOJy4Ya-
10T TPOLIEHHEM HYXKHOrO 4Hcja OJHMHOYHBIX HHMTeH Ha Ka-
TYWIKH TNpPH COOTBETCTBYIOIleM HaTsKeHHH. [Ipumaraemoe
HATAXKEHHEe JOJIKHO OBITh TAKHM, YTOOLI IPE€JBapUTENbHO
nehOopMHPOBATL NPOBOJIOKY AJsl IIPelOTBpAallleHHst ee pac-
NyLIHBaHUsA NOcJae 06pe3KH PYKaBOB, IIPH 3TOM HH OJHO U3
CBOKCTB TPOBOJIOKH He JOJI’KHO YXyAIAThCA.

[TpouHOCTb CBSI3H CJIOEB THAPABJIMYECKOTO PyKaBa BhI-
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COKOTO JaBJIeHHS C MeTaJ/JIOKapKacoM JOCTHraercsi oObIu-
HBIMH TEXHOJOTHYeCKHMH INIDHeMaMH KpelJeHHS Pe3HHH K
MeTasIy.

MoHosiuTHOCTE pyKaBa siBJAsieTcsl BaXKHeHIIMM CBOFHCT-
BOM, OT KOTOPOrO B OI'POMHOH CTelleHH 3aBHCAT 3KCIIya-
TallHOHHBIE KayecTBa pyKaba.

Kak yxaseiBajoch BHILE, DYKaB € MeTaJJOHaBHBKOH
o6JyiafiaeT BBHICOKOH YCTOHUHBOCTBIO K JEHCTBHIO IyJIbCH-
PYIOIIMX Harpysok OJsarofaps OTCYTCTBHIO B KapKace TO-
yeK IepecedeHHsl NOTOKOB, B OTJHYHE OT PYKaBOB OILJIe-
TOYHO# KOHCTPYKLHH; COOTBETCTBEHHO OTCYTCTBYIOT H Me-
CTHBIE KOHIIEHTPaUMH HanpsiKeHuid. Cl0U NPOBOJIOKH JI€XKaT
ApYyT Haj mgpyroM. MI3roToBseHHe 3TOro THIa pyKaBa OYeHb
CMOXKHO ¥ TpebyeT GOJbLION TUIATETbHOCTH INPH BHINOJ-
HEHHH BCeX TeXHOJOrHYeckux omnepanui. Jlo HemaBHero
BpPeMEHH yAaBajJoCh H3rOTaBJIMBATb TaKHe PyKaBa NJHHOH
no 18 m, Ho Gmaromapsi THOKOMY HOPHY H yCOBepIIEHCT-
BOBaHHOMY 060PYZOBaHUIO CTaJO BO3MOXKHO H3rOTaBJHBATh
pyKaBa, HJIHHA KOTOPHIX CpPaBHHMa C AJHHOH DYyKaBOB C
MeraJjoonnerkol. CosfnaHue HJHHHOMEPHHIX HaBHBOYHBIX
DPYKaBOB SIBJseTCS IVIaBHBIM HallpaBjeHHeM Da3BHUTHS KOH-
CTPYMPOBAHHSI H TEXHOJOTHH B 00JacTH PYKaBHOTO IIPO-
n3BozacTBa (puc. 9—14).

PykaBa HaBHBOYHOH KOHCTPYKUHH O6oJiee BBIHOCJHBBEI
IpH BO3JEHCTBHHM IYJbCHPYIOIIMX Harpysok, Ojaromaps
yeMy MOTYT NPHMeHSTbcS B GoJiee JKECTKHX YCJOBHSX 3KC-
IJIyaTalyH, YeM OIlJIeTOYHble PyKaBa.

3a mocnenHUe HECKOJBKO JIET YPOBEHb TeMIlepaTyp 3KC-
IJyaTalMH PYKaBOB IOBHICHJICSA: pafouyHe TeMIepaTypsl OT
—40°C no +121°C crann o6eiyHBIMH. B HacTosiee BpeMs
NOSIBUIaChb HEOOXOJHMOCTb HCIIOJIb30BAHHSI PYKaBOB IIPH
Temnepatypax or —54°C npo +135°C B mocrosiHHOM pe-
xkHMe H 1o 149°C — B nepuwomuueckoM. B cBsI3u ¢ 3TUM
BO3pOCaH TpPe6OBaHHA K KayudykKaM M De3HHaM Ha HX OcC-
HOBe.

B cOOTBETCTBHH ¢ COBPEMEHHBIMH YCJOBHSMH 3KCIIya-
TAaUHH MeTOJbl HCIBITAHHH PYKaBOB M OGOPYNOBAHHA Tak-
e NoTpe6oBaNH KPHTHUECKOTrOo IepecMoTpa. Komurer mo
ruapasandeckuM pykasaM npu MICO B cBfi3u ¢ aTuM mpo-
Besl GOJbLIYIO PabGOTy M DEKOMEHAOBaJ Hapsily C cOBpe-
MEHHBIMH MeXAYHapOAHBIMH TpeGOBAHHSMH K pyKaBaM
VUHTHIBATb TaKXe OCHOBHble (AKTOPHI, XapaKTepH3ylollne
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Puc. 9. Hasupounas wmamuua nnas npososokn (OSTERMANN, West
Germany).

Puc. 10. Tpoctuabubiii cranok fast npososokd (North American Rock-
well, Reading, Pa).



Puc. 11. TonoBka HaBuBOYHOH MalnHel s nposojtokd (OSTERMANN,
West Germany).

Puc. 12. TosoBka HaBMBOYHOM MawMHbl AJas npoBosioxu (North Ameri-
can Rockwell, Reading, Pa).



Puc. 13. Msrotos.ieHue IJIHHHOMEDHOrO METa/J]JIOHABUBOYHOrO pYyKaBa
(Dunlop, Ltd.).

Puc. 14. Toj0BKa HaBMBOYHOM MALIMHEI AJSL M3TOTOBJEHHS NDOBOJIOKH
(B. and F. Carter, Ltd.).



HCHILITAHHA Ha Mfyabcauuioo (yTBepxIeHo DpuraHckum Ko-
MHTETOM craHaaptoB). K sTuM (akTopaM OTHOCHTCSH:

CKOPOCTb NOJ’beMa AaBJeHHS,

YyacToTa LUKJIOB HarpyzeHus,

dopMa uMKIa HarpyKeHHsi (MMIYJbCHOH BOJIHBI),

nonbop YHCIa UHMKIOB HCHBITAHHSA,

TeMIlepaTypa HCIbITaHHUA,

YHCJIO HCNBITYeMbIX 00pa3loB,

NoAGOp HCIBITATENbHON CpPeibl A CO3JAaHHA AaBJIeHH
BHYTPH pyKaBa.
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Puc. 15. McnbiTande Ha MyJabCaldi0 PYKaBOB Pa3J/iIHYHBIX AHAMETPOB:
1—6,3 MM; 2— 10 mm; 3 — 12,56 MmM; 4 — 16 MM; 5 —19 mMmM; 6 — 25 MM; Py —
HCNBITaTeNbHOE JaBJIEHHE, Ppas —paboyee faBJIeHHE.

B macrosillee BpeMs HCIbITaTeIbHble CTEHIABl TaKXe
CTaHAapPTH30BAHHL

B COOTBETCTBHMH C IIpelbsBIASIEMBIMH TpPeOOBaHHAMH
MCO yTtBepaua Tak Ha3blBaeMylo KBaJApaTHYW (OpMy LHK-
Ja HarpyXeHus (MMIyJbCHas BOJIHA), NPHUHATYIO  HBIHE
noscemecTHo. dta (opma Obla NPHHATA Nocae o6CyXKie-
HHS APYTHX HMeMoIuXcs (GOpPM UHMKJIA HarpyXeHud, T. e.
¢dopma muka u cunycouabl. KsaapartHyio ¢opMy LHKIA
ropasio Jierde KOHTPOJHDPOBAThH B [IPOLECCe HCMIBITAHUSA, YTO
obecreyyBaeT XOPOIIYI0 BOCIPOH3BOAHMOCTb pEe3yJbTAaTOB
(coBepiieHHO HeOGXOAMMOe yCJOBHE INPH HCIBITAHHAX Ha
nyabcanuio). Ha puc. 15 mpencrasien OfuH U3 TaKHX LHK-
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JIOB, TOJYYEHHBIH [Jisi PYKaBOB C MABYMS MeTaJJIOOMJer-
KaMH.

B Hacrosiee BpeMsi HCCJAEAYIOTCS BONPOCH, Kacalo-
muecss M3ruOOyCTOHYUBOCTH pyKaBa. B aBUaUHOHHOH mpo-
MBILIJIEHHOCTH, OAHAKO, OCHOBHBIM TpeOOBaHHEM, IpeibsiB-
JseMbIM K pYyKaBaM, IIO-IpeXXHeMy SBJISeTCS COXpaHeHHe
IIPOYHOCTH NPHU NYyJbCALUUU H BUOpaALUH.

Ilpu ucnblTaHHH PYKaBOB Ha MOPO3OCTOHKOCTb A0 CHX
Iop BCTpeyasauch Oosbluine TpyAHOCTH. Illupoko wusBect-
Hble HCNBITAHUSl pyKaBa Ha M3rH0, Tak Ke KaK HCIbITaHHE
3JIEMEHTOB KOHCTDYKUHMH pyKaBa Ha KpydeHHe NpHU TeMIle-
patype Huxe 0°C, He UMHTHPYIOT (AKTHYECKHX YCJIOBHH
skcayatauud. B IlIBenuu Gbl1 BIepBble NpHMeHEH HOBbIH
METOJ HCIbITaHUH, OCHOBAHHBIH Ha CPAaBHEHHH 2KeCTKOCTH
IIpH CTaHZApPTHOH TeMmIepaType ¢ KeCTKOCTbIO IIPH MHHY-
coBoil Temnepatype. Ilo aToMy MeTORy ONpenensiioT yCHJIHe,
Heo6xonuMoe nJig u3ruba obpas3ua pykaBa Ha 180° Bo-
KPyr ONpaBKH IIPH CTAHAAPTHOH TeMIepaType, U 3aTeM IIO-
BTOPSIIOT 3TO HCHbITaHHE NPH TpeOyeMOH MHHYCOBOH TeM-
nepatype. JKecTKOCTb OonpenessiorT 1o dhopMyJie

M
s==—t
v Mo

rne M:— usruGaromee ycuniue NpH MHHYCOBOR Temmeparype; Mo—
usrubaroliee ycuaue INpH CTaHLApTHOH. TeMIepaTtype.

Kaxk cjenyer u3 BbILIEH3J0XKEHHOTO, KOHCTPYKUHS T'HI-
paBJIMYECKOr0 pYyKaBa [OJKHA OO0ecHeyuTh IIPOXOXKAEHHe
MAaKCHMaJIbHOTO II0TOKAa, BO3MOXKHOCTb IIOBBbILIEHHS pabo-
YHX JaBJEHUH M pacClIMpeHHsl AHala30Ha TeMIlepaTyp 3Ixc-
IJIyaTalUd HaCKOJIbKO IO3BOJISIOT CBOMCTBA IPHMEHSIeMBIX
MaTepHasoB. MHOrHe U3 3THX NPOTHBOPEUHBLIX TpeboBaHMUI
BCe K€ MOTYT OBbITh BBHINOJHEHbl IyTeM INPaBHIBHOTO IMOJ-
Gopa MaTepuaJoB, BHOOpA CIOCOOOB H3rOTOBJIEHHS H 000-
pyJIOBaHHS.

KPYTJIOTKAHbBIA PYKAB

Kapkac KpYyIJIOTKaHOro pyKaBa MpeacTaBiaseT Cco6oH
IJHHHOMEPHBIH TEeKCTH/bHBEIA YeXoJ, H3rOTOBJEHHBII Ha
KPYIJIOTKALKOM CTaHKe, IPOH3BOJHUTENBLHOCTh KOTOPOTO BbI-
e, yeM IPOU3BOJUTENbHOCTb KOMOHHAT-MAaIUHHBL.
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B KpyrnoTkaHoMm G6eCIIOBHOM KapKace HHMTH OCHOBHI
UAYT B TPOJOJBHOM HANpaBJIeHWH, a HHTH yTKa — B IO-
NepevyHoM. B yTOK MOXKHO BBECTH MPOBOJIOKY, €CJIM TaKoH
KapKac HaHeCcTH Ha OeH30CTOHKYyI0O KaMmepy, TO MOJYYHUTCS
PyKaB IO THNY BCACBIBAIOILIETO.

Kpyriorkanslii Kapkac NPHMEHSIETCS IVIaBHBIM 06DPa3oM
L7151 TOXKAapPHBIX PYKaBOB. TakWe pyKaBa M3rOTaBJAMBAIOT Ha
KPYTJOTKALKOM BePTHKaJbHOM CTaHKe NyTeM HaHEeCEeHHs
Ha KaMepy uexJia, KOTOPHIH CIYXKHT TaKXe HaPYKHBIM CJIO-
eM. Kamepy o0GBIYHO H3rOTABAHBAIOT IUNPHIEBAHHEM Ha
9KCTPYLepe WM BPYYHYIO CKAEHBAHHEM M3 KaJaHAPOBAHHOM
pPEe3HHOBOK CMeCH M NPHUMEHSIOT ee B CHIPOM HJIM TOJYBYJI-
KaHu30BaHHOM BHJe. Ilocne HaHeceHust Ha KaMepy KpyrIJo-
TKAHOTO KapKaca 3aroTOBKY YKJaIBIBAlOT Ha MJOCKYIO MO-
BEPXHOCTb M 3aXKHMMAIOT KOHLHL. 3aTeM BHYTPb 3arOTOBKH
MOAAI0T OCTPHIH Nap, KOTOPBHIH B Ipolecce BYJKAHH3AIHH
pacnpeccoBbiBaeT KaMepy M INpPHKHMaeT ee K TKaHOMY
yexny. TkaHb OGBIYHO 06pabaTHIBAIOT AJSI NMPELOXPaHEHUS
OT NJIECeHHU H IP.

NMNACTMACCOBbIHA PYKAB

CanoBBlil pyKaB HJIHM NPOCTO TPYOGKY H3TOTABIUBAIOT U3
NOJNMBHHUJIXJIOPHAA COOTBETCTBYIOUleH  Mapku. TouunHa
CTeHKH JOJXHa OBITb HOCTAaTOYHA, 4TOGHl BHIAEPKHUBATH Ha-
Nop BOABI B TOPONCKHX MarucTpassx, rie OHa OGBIYHO Ha-
XOOHTCSl TMOA AaBjeHueM 6 Gap (atm). [axe mia 3THX
ycloBUH XOpOWHMA camoBeli pykaB (Tpy6ka) us IIBX
HomKeH OBITh PAacCYUTaH HA 3amac IPOYHOCTH, PaBHBIA
3 1.

[Tpon3BOACTBEHHBIH Mpolecc HM3rOTOBJNEHHSI DyKaBa
(TpyOKH) COCTOHT M3 CiIemyOIHKX onepaiuil: 3arpyska [1BX
B BHJe TPaHYJN WM CMECH B 3KCTPYAeD XOJONHOTO MHUTa-
HHUsI, TMPOJAABIMBAHHE CMeceH dYepe3 BBIXOLHOE OTBEpPCTHE
3KCTPyJepa COOTBETCTBYIOIIEr0O BHYTPEHHEro nuamerpa MOJ
NaBleHHeM BO3JIyXa, BOASHOE  OXJaxkAeHHe U CBep-
ThiBaHWe MONyYeHHOH TpyOku. PykaBa 3rtoro THma mjs
BOIKl BBIMYCKAIOTCS C BHYTPEHHHM nuametpoM 12,5, 16,
19 u 25 mM.

B cBfi3n ¢ BO3MOXKHOCTBIO JedhopMauuMud pyKaBa HpH
CKPYYMBAHHH HJH C1a060M HarpeBe KpPOMe BHIIIEONHCaHHO-
r0 pyKaBa NPHUMEHSIOT PYKaB C TeKCTH/bHBIM YCHJIEHHEM.

pollecc H3rOTOBJIEHHSI DyKaBa 3TOTO THINA  BKJIOYAET:
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mnpuueBanne kamepsl u3 IIBX, HaneceHHe CHJIOBOTO Kap-
Kaca IyTeM MPONycKaHHs ee yepe3 OIJIETOYHYIO HJIH Ha-
BHBOYHYIO MallUHY W HaJIOXKEHUs HapyXHoro cnos us [MTBX
Ha 3KCTPyLepe €O CKOLIEHHOH rosioBKo#. Takue pykaBa B
OCHOBHOM TPHMEHAIOT AJsi BOAK W BO34yXa HH3KOTO JaB-
JIeHHU. o

ITpuHUMNHANBbHOR 0CO6EHHOCTBIO KOHCTPYKUHMM — BCACHI-
BAIOLIEro Pe3vHOBOTO HJIM IJIACTMACCOBOTO PYKaBa SBJISETCS
XKeCTKasl CNUpafdb, NPeLOXpaHsIoNas ero OT CMATHA HpH
paborTe.

Cnupanb o6HUHO mpeAcTaBasfeT COGOH NpPeNBApPUTENb-
HO HaBUTYI0 IIPOBOJIOKY. B mmacTMaccOBHIX PYKaBax CIIH-
panb AenalT M3 KecTKoro wiad moayxkectkoro IIBX. Ha-
pALy ¢ 3THM CYILeCTBYeT YHHKaJbHBIH INpOLECC BBeIeHHA
IJIaCTMAacCOBON CHUPaJH B KaMepy IpH ee UINPHUEBAHHH.
[Tpu atoM mosnyuaercst Tpy6ka M3 NMOJTHBHHHJIXJIOPHIA C 3a-
KJIIOUEHHOH B ee CTeHKY CIIHpPasblo ¢ JYYLUIMMH IoKa3aTeJs-
MH MO AaBJEHHIO M M3rH0y IO CPaBHEHHIO C ADYTHMH pyKa-
Bamu u3 [1BX.

[TnactmaccoBblll pykaB, mpeiHa3HAUEHHBIH I/ HEKOTO-
PBIX THAPABJHMYECKHX H APYrHX paboT, OOBIYHO H3rOTaBJIH-
BalOT M3 HallJIoHa W NMOJOGHHEIX emMy MarepuanoB. OH Takxke
COCTOMT H3 ILINPHIOBAHHON Kamephl, HABHUBOYHOI'O HJIH
OIVIETOYHOr0 Kapkaca ¥ WINPHHOBAHHOTO HAPYXKHOTO €JOf,
MOHOJIUTHOCTh KOHCTPYKLMM oOeclmeuynBaerca Ju60 C mo-
MOLIBIO COOTBETCTBYIOIIMX aAre3uBOB, JHOO BCJIENCTBHE
yCallKHd MaTepHasa Hapy:KHOTO IOKPBITHS.

MPOYME PYKABA

FodbpupoBanHet pykas Tuna cuiabdoHa OOBLIYHO H3ro-
TaBJIMBAlOT (GOpMOBAHMEM IINPUIIOBAHHOA KaMeprl (C CcH-
JIOBBIM TEKCTHJIbHBIM KapKacoM WjH 0e3 Hero) B Ipecc-
tdopme. BO3MOXHOCTb NpHUMEHeHHSI BaKyyMa IIpH BYyJIKa-
HHU3alHH CNOCOGCTBYeT MOJydYeHHIO  H3Jenus Tpebyemoil
KoHurypauuu. Takue pykaBa OOBIUHO HCIOJBL3YIOT B Ka-
yecTBe T'MOKHUX COeIHHEHHH MeXAy ABYMS BOASAHBIMH TDY-
6ompoOBOMAaMH, KaK, HanmpuUMep, AN pPagHaTOPOB, OCOGEHHO
npu BUOpaLHH.

Hpyro#t THm pagHaTOPHOTO HJIM OXJAXKIAMIIEro pyka-
Ba, MPHMeHSeMOro B aBTOMOGH/IBbHOH NPOMBIIIJIEHHOCTH, —
9TO TaK Ha3bIBaeMblii M30THYTHIA pyKaB. DTOT TePMHUH 006b-
enuisier GeCKOHEYHOe MHOXECTBO PYKaBOB C Pa3/IHUYHBIMH
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M3rubamMu B 3aBHCHMOCTH OT THIA aBTOMOOMJIA. PykaB
COCTOMT M3 KaMephl, CTOHKOH K BO3[eHCTBHIO Temja B pas-
JUYHBIX XJlafioareHTaX, BKJIIOYash aHTHQPHU3B, CHJIOBOTO
cJIost, OOBIYHO HAHOCHMOTO Ha BsI3aJIbHOH MallHHe, H Ha-
PYXKHOTO pe3MHOBOro CcJIOs. 3aroTOBKY pyKaBa HalIeBaloT
Ha JOPH cOOTBeTCTBYyIoIlel KoH®urypaunu. LopHbl 0GBIUHO
pacmoJyioxXeHel B BHAe AepeBa. 3aTeM NEePEBO C HAAeTHIMH
Ha [JOpHBI CHIPHIMH PYKaBaMH TOMellaeTcsi B BYJKaHH3a-
unoHHB KoTtes. [Tocie BysnkKaHHM3auuu pyKaBa CHAMAIOT C
JIOPHOB.

KoHCTPYKIINSt ¥ TEXHOJIOTHsI M3rOTOBJIEHUs PyKaBa IJisl
IblIecoca OTIMYAIOTCS OT OGBIYHBIX. DTOT PYKaB NPEACTaB-
JsieT co6of BCaCBIBAIOUIMH DYKaB CPAaBHUTENLHO HeGOJb-
LIOr0 BHYTPEHHEro AMaMeTpa W COCTOMT M3 KaMephl ¢ 3a-
KJIIOUEHHOH B Hee BBICOKOIPOYHON HPOBOJIOKOH MNJS HpH-
NaHUsl 3allUTHBIX CBOMCTB: THOKOCTH M  YCTOHYHBOCTH K
deopMalMu M CMATHIO MOX JeficTBHEM BaKyyMa NpH pa-
6oTe melaecoca. HapyXHBIM MOKPHITHEM OOBIYHO SIBJSETCS
BHCKO3Hash HJIM XJonyaToOyMaxKHas OIJIETKA HJH CHelH-
aJbHBIY TePMOIJIACTHK.

PYKABA AJ19 TOPMO3A ABTOMOBUIIA

BBuny Heob6xozuMocTH oOecleuyuTb BEICOKYIO HaleX-
HOCTb B 3KCIIyaTalWH 3TH PyKaBa OOBIYHO H3rOTABJIHBAIOT
U TIPOBEpPSIOT COIVIACHO CaMBIM  XKeCTKHM TpeGOBaHUAM,
OrOBOpPEHHBIM TaKHMMH OpranHusauusiMi, kak OOllecTBo aB-
ToMO6uAbHBIX HHKeHepoB B CITA u O6mecTBo mpOH3BO-
Jgutenelt ABUraTeJeld B AHIVIHH.

TopMmo3HBIE pyKaBa [Jsi aBTOMOOHJS MOXKHO pasfe-
JIUTh HA TPH OCHOBHBIE TPYIIIHL:

pyKaBa IJIsi THIPOTOPMO3a,

pyKaBa JJIsi THEBMOTOPMO3a,

pyKaBa IJs1 BAKyyM-TOpMO3a.

PYKAB A4 TMOPOTOPMO3A

ITOT PYKaB ¢ BHYTPEHHHUM IHAMETPOM 3 MM M IJIHHOH
or 200 no 500 MM sBJsIeTCS TOPMO3HBIM DYKaBOM, IpHMe-
HSieMBbIM B GOJIbIIMHCTBE JIETKOBBHIX aBTOMOOHIEH.

PykaB M3roTaBJMBaIOT Ha CTaJbHHIX JNOpPHAX JAJIMHOM
oo 20 M uaM Ha THOKHX [OpHaX AJUHOH oxoso 200 w.
Kamepy pykaBa IWmpHUyIOT W3 MaTepHasia, yCTOHUHBOro
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K JEACTBHIO TOPMO3HBIX KuAkocTeH. CuJIOBOH cjofi  u3
KOpZa, XJIOM4aToOyMaxKHOro, MoJU3UPHOr0 U APYroro BO-
JIOKHA HaHOCAT Ha KaMepy OIIeTEHHEM.

HapyxHblil c/Iofi pyKaBa, MpefHa3HAYEHHBIH IJIs 3allH-
THl CHJIOBOIl OMJIETKH OT Me€XaHHYECKHX IOBpeXIeHHH, BO3-
NeHCTBHS TOTOAHI, Macja, OT KOPPO3WH HJIH THHEHHs, Ha-
HOCSAIT IINPHULEBAHUEM.

Jlnst Hapy»XHOrO CJIOS pyKaBa OGBIYHO NMPHUMEHSIOT pe-
3MHY Ha OCHOBe IMOJHMXJOPOIpeHa, KoTopas o6Jamaer Xo-
poured CTOHKOCTbIO K NEHCTBHIO O30HA HJIM COJIHEUHBIX JIy-
yeit. CoM OMJIETKH MPOMA3bIBAIOT KJeeM [JI51 HALEeXKHOCTH
CLENJIEHNSI ¢ BHYTPEHHUM M HapyKHHIM PE3UHOBBIMH CJIOSI-
mMH. I cO3ZaHHS MOHOJHMTHOCTH KOHCTPYKIHH 3arOTOBKY
pPYKaBa TIloc/ie HaJIOXKEHHS HapYXHOTO pPe3HHOBOIO CJIOs
nepeji ByJKaHH3alLMeHd IJIOTHO O6MAaThIBAIOT OHHTOM HJIH
HaJeBalOT Ha PYKaB CIJIOIIHOH YeXOJ W3 IIPOBOJIOKH.

B psage cTpan pyxkaBa BYJKAaHH3YIOT TaKXKe B CBHUHIO-
BOH 060JIOYKe WAM B pacmnaBe coJer. IIponece BysmkaHH-
3allUH OCYUIeCTBJSETCS OCTPHIM HapoM INPH AABJEHHH
3 arm npu 145°C. Tlocne BysiKaHM3aUWH GHHT HJIH TPO-
BOJIOUHBIH YexoJ YIaJfAlnoT U PYKaB CHUMAOT C JOpHaA C
TIOMOIIBIO THAPABIAUKH MU JeOeNKH.

Tak kak oT KayecTBa THIPOTOPMO3HOI'0 pPYyKaBa 3aBH-
CHT JKH3Hb YeJOBeKa, TO Jiofas BO3MOKHOCTb IMOSIBJIEHHUS
Hedbexra NPy M3TOTOBJEHHH pYyKaBa HOJXKHA OBITh HCKIIO-
yeHa. 1o BeI3bIBaeT HeoGxoaumoctb 100% -Horo ucnbiTanus
PYKaBOB Ha TepMETHYHOCTb IIOJ THAPABIUYECKHM JaBjie-
HUeM, NpPeBBIIAIOIINM MaKCHMaJbHOe padouee NaBJeHHe.
Kpome mnpoBenesuss HCHLITAHHA Ha TepMETHYHOCTh HeoG-
XOJIUMO IPOBOJUTH BCECTOPOHHHE HCNBITaHHS 00pasloB py-
KaBOB, B3STHIX OT KaXJIOi NPOMU3BOACTBEHHOH NAapTHH.
K HuM oTHOCATCS: ompejesieHHe pa3pyllalollero AaBJeHus,
HCIBITAHHE Ha CONpPOTHBJIEHHe NeHCTBHIO YAAPHBIX HArpy-
30K (MJIsi OUpelesieHHs cpoKa CJIYyXKOw B YCIOBHAX MHOIO-
KpaTHOro uaruba), OmlpelesieHue YCHJHS BBIPBIBA IJIS NPO-
BEPKH HANEKHOCTH 3aJesKH, OlpeleneHHe YBeJHYeHHS
o6bema. Ilys rHIPOTOPMO3HBIX PYKaBOB B BhICIIeHl cTeme-
HH BaXKHO TOJIHOE OTCYTCTBHE YIOPHCTOCTH B KOHCTDYKIHH,
4yTO MOTJIO OBl BBHI3BAThb yBesnHueHHe o6beMa pyKaBa IOJ
IeHCcTBHEM BHYTpeHHero paaBJjeHus. Jlio6oe pacluMpeHue
pykKaBa TOA [IaBJeHHeM BelJeT K 3aMelJeHHOH Ineperaue
THAPABJAUYECKOTO NABJEHHS, B TO BpeMs KaK JaBjeHHe Ha
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nejianb TOPMO3a MOJIXKHO HEMENJIEHHO MeDemaBaThCsl Ha
TOPMO3HBIE KOJIOJKH.

Lesbto nenpiTaHHs Ha MOPO3OCTORKOCTD SIBJASETCS OMpe-
IeseHHe MHOKOCTH pyKaBa IIpH TeMIeparype okosao —65 °C.
Kpome Toro, ompenessiior yCTONYMBOCTh KOHIEBBIX 3aeJ0K
pykaBa K J[€HCTBHIO KODPO3HH IIOJ BJHSHHEM pacTBOpa
cond. Merannnueckie KOHIEBble 3aJefKH Ha pyKaBe Kpe-
nATCs 002KATHEM Ha MpPeJIIPHUATHH-U3TOTOBUTEE.

B penkux ciyuasx, Korfa TpeGyemasi IpOMycKHasi CIiO-
cOGHOCTb pyKaBa He ofecleynBaeTcst CTAHLAPTHBIM cede-
HHeM 3 MM, BHIIYCKAaIOT pyKaBa auaMerpom 5 u 6,3 MMm.

PYKAB 411 NMHEBMOTOPMO3A

OTH pyKaBa BHINYCKAIOT YeTHIPEX OCHOBHBIX THIIOB
KOHCTPYKLUHH ¢ BHyTPEHHHM AHaMeTpoM OoT 5 a0 10 mwm.

[lepBBIfi THN 1O KOHCTPYKIMH OZMHAKOB C PyKABOM JJis
ruApoTOpMO3a. PyKaB H3roTOBJEH Ha CTaJbHOM JIOpHE H
YCHJEH TeKCTHJbHBIMH CJIOAMM: IJIs THAPOTOPMO3a —
OmJIeTKaMHM M3 KOpJa, a B cjydyae NHEBMOTOPMO3a — IpO-
KJIaJlKaMH, NMPOMa3saHHBIMH XJOPONpeHOBO# pesnHOoH. Ha
3THX DPYKaBax MOXKET IPHMEHATbCA OGXKHUMHAs apMaTypa
KaK CbeMHOIO, TaK U HEChbeMHOIO THIA.

PykaB JJs NHeBMOTOPMO3a BTOPOrO THIA MO KOHCT-
PYKIHH OAMHAKOB C DYKaBOM II€PBOrO THNA, HO TeXHOJO-
rus HM3rOTOBJIEHHsI Jpyras. B 3ToM ciaydyae NpHMEHSIOT
npouecc OCBHHIIEBAHHS IJHHHOMEDHOTO pPyKaBa C HCIOJNb-
30BaHHEM IIpecca HWJIH 3KCTpyaepa. BceienctBue GOJbLIHX
JONyCKOB Ha JHMaMeTphl pyKaBa, W3TOTOBJEHHBIE 3THM CIIO-
cobom, TpebyloT moabOpa CHenHaJbHBIX KOHLEBBHIX 3a-
JEJI0K.

PykaB Tperbero THna COCTOMT M3 IUNPHUIOBAHHOH Ka-
Mephl, OJHOH OIIETKH H3 BLICOKOIIDOYHOH NPOBOJIOKH H
IIMPULOBAHHOIO HAPYIKHOIO CJI0SI U3 De3HHBI HA OCHOBE IO-
JHuXJoponpeHa. B ciayyae Heo6XOZMMOCTH IOBepX MeTall-
JIOOIJIETKH HAHOCAT XJ/10NYaTOOyMaKHyI0 AJs IOBBIIIEHHS
aire3uy Kapkaca pykaBa K Hapy:KHOMy cjiolo. PykaBa us-
rOTaBJMBAIOT HA CTAJbHBHIX AOPHAX TeM e cnoco6oM, 4TO
U pykaBa mJjs TdApoTopMmo3a. IIpHMeHSIOT HX TOJBKO C
006KMMHOH apMaTypOH HEeCBEMHOrO THIIA.

PykaBa yeTBepToro Tuma [AJjs DHeEBMOTOPMO3a H3roTas-
JUBAIOT Ha AOPHAX TaK Xe, KaK M pyKaBa TpeThero THIA.
Kapkac mpencraBnsier co6oil MeTa/IOONJIETKYy M3 BBICO-
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KONPOYHOH IPOBOJIOKH, IOMEUIEHHYI0 MeXAy MABYX XJOI-
4yaTOOYMaKHBIX ONJIETOK, NPOMAa3aHHBIX IOJHXJIOPOIPEHO-
BbIM KJeeM. PykaB He uMeeT Hapy:KHOTO PE3HHOBOLO CJIOf,
1103TOMY 3KCIJIyaTalUHsl pyKaBa AONYCKAaeTCsi B TeX CJyya-
AX, KOrAa HeT HcTHpaHHsA. OOBIYHO 5TH pyKaBa NPHUMEHSIOT
c OG:KHMHOH apMaTypoi CbeMHOro THna. lcneitaHus py-
KaBOB JJIsl THEBMOTOPMO3a IPOBOAAT IO TOH 2Ke NporpaM-
Me, YTO H HCHBITAHHS DyKaBOB AJs THAPOTOPMO3a, C JO-
0aBleHHeM HCIbITAHHH Ha TIepMEeTHYHOCTb MOJA AeHCTBHEM
IIHeBMAaTHYECKOTO JIaBJIEeHHS.

PYKAB 411 BAKYYM-TOPMO3A

PykaB npejpHasHayed AJs HCIOJb30BAaHHA B TOPMO3HOM
cCHCTeMe TPY30BHKOB H/JIH B KayecTBe COeJHHHTEJBHOTO 3Be-
Ha B TPAHCIOPTHHIX CPEACTBAX, BKJIOYas NpHUentl. BHyT-
peHHHH AuameTp pykaBoB—oT 6,3 no 25 mMMm. PykaB us-
rOTaB/IMBAIOT Ha CTaJbHBIX JOpHaX. OH COCTOMT H3 IVIaAKOH
KaMepnl, Kapkaca, BBIIOJHEHHOIO M3 KOpAa WM IIpoMa-
3aHHOH TKaHH, U HapYKHOTO PE3HHOBOTO CJOS AJ5 3allMThI
OT MCTHpaHHUs U AefcTBUSL aTMochepHBX ycjaoBui. ITpouecc
H3rOTOBJIEHHUS] aHAJOrMYeH IpOLecCy U3rOTOBJEHHS DyKaBa
IJ1s1 THAPOTOPMO3a.

JonoaHuTeNbHO K OOBLIYHCH NporpaMMe HCIBITAHHE TOP-
MO3HBIX PYKaBOB OIpelessiloT AepopMalyio Imox JeHCT-
BHeM BakyyMa, HaGyxaHHe B TOILIHBE M H3ru6oyCTOHYH-
BOCTb.

PykaBa 1,151 BakyyM-TOpMO3a C BHYTPEHHHM JHaMerT-
pom ot 6 no 12,5 MM NPHUMEHSIIOT TaKXe B JIETKOBBIX M JIer-
KHX IPY30BBIX aBTOMOOHJIAX.

MepeyeHb cTaHAAPTOB Ha pyKaBa
Ans TOpMO3a aBToMo6una

SAE 40R. 1. PykaB pmast ruaporopMosa aBTOMO-
6u14.

SAE 40R. 2. PykaB nJsi mHeBMOTOPMO3a.

SAE 40R. 3. Pykas mnsi BakyyM-TOpMO3a.

SMMT. Cragmapr Ne 203. PykaB 115 Baky-
yM-TOpMO3a.

SMMT. Cranpaprt Ne 204. PykaB pesuHOBHIH

JJ11 MHEBMAaTHKH.



BSAU 109. PykaB nss Bakyym-topmMosa (Taxe-
JIble YCJIOBHS).

BSAU 110. PykaB pe3HHOBBI AJisi ITHEBMOTOP-
Mo3a.

Jlutepatypa

Evans, C. W., Proc. International Lead Conference, 1968, Venice
(Lead Development Association).

Evans, C. W., Proc. International Rubber Conference, 1972, Brighton,
page B2—I1.

Evans, C. W., Proc. International Rubber Conference, 1970, Paris.



FNABA 3

LUMPHULLEBAHUE

B 3aBoickoit MpakTHKe H3rOTOBJIEHHS DYKABOB CaMBIM
COBPEMEHHBIM HallpaBjeHHeM B TeXHOJODPHH IUNPHIEBaHHS
CYUTAIOT NpHMEHEHHe 3KCTPYJePOB XOJOAHOTO ITHTAHHUS.
[Ipexne yem paccmMaTpusaTb HEIOCTATKH M AOCTOHMHCTBA
3TOH TEXHOJIOTHH, HMeeT CMBICI O3HAKOMHTbCS C HEKOTO-
pPHIMH HauGoJjiee pacCIpOCTPaHEHHBIMH THIAMH  3KCTpPY-
JIEPOB.

SKCTPYAEP TUNA «TPAHC®EPMUKC» *

OKCTpyLep MOXKET HCIOJb30BAThCS KaK AJsS HelmpepEIB-
HOTO TlepeMelINBAHUS Pe3HHOBBIX cMecedl, TaK U AJs WIIPH-
lleBaHus, B TOCHeIHeM CJIydyae — KaK 3KCTPydep XOJOLHO-
ro nuTauus. KoHCTPYKIUMH yepBsika M Kopnyca (puc. 16)
JIOMYyCKAIOT NepejBHKeHHe o6pabaThiBaeMOro MaTepHa/aa B
30He IINpHIEBaHUs B JIO0YI0 CTOPOHY, YTO O6ecleyHBaeT
yIOBJIETBOPUTEJbHEIl NPOTPEB MaTepuasa; NPH 3TOM INpPH-
MEHSI0T AOCTaTouHO 3 (eKTHBHOEe BOJASHOE OXJaxkKIeHHe.

SKCTPYAEP C YEPBAKOM
MEPEMEHHOM bOPMbI **

KoHcTpykunsi uepBsika NOKazaHa Ha puc. 17. ®opma
yepBsiKa SBJASETCH OTJIHYHTENbHOH OCOGEHHOCTBIO — 3TOIU
9KCTpyaepa. Marepuan NoCTynaeT 4epes 3arpy3ouyHyio BO-
POHKY M ABHXKeTCs BAOJb BHHTOBOH JMHMM depBaka. Ha-
YyaibHasi 4aCThb BUHTOBOH JIHHHHM TaKkasl e, Kak y J1000ro
IPYyroro 3KCTpyAepa. 3aTeM BHHTOBAS JIMHHMSA IpeBpalla-

* Uniroyal. Patent.
** NRM (CILA).
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nurTaTeneM, 3y6yaThIM MHTAaTeJeM [IJisi PE3HHOBBIX NOJOC,
3y04aTbIMH 4ePBAKAMH B 30HE NUTATENbHOH BOPOHKH, JHGO
MoryT ObITb 6€3 BCAKHX mHUTatejed. Brlbop u Hcmosib3o-
BaHHE BCEX 3THX KOHCTPYKUMH B OTPOMHOH CTeleHH 3aBH-
CHT OT THIIa CMecH, nojJiexalueir obpaboTke.

HEAOCTATKU U MPEMMYLLIECTBA TOPAYErO
M XOJNIO4HOro CrnoCobsOB MUTAHMA

Hmeerca mHOTO A0BOJOB 32 M HPOTHB KaK OAHOIO, Tak
H JIpyroro cmoco6a nuTaHus npu wnpuueBaHud. Ilocae
TIATeNbHOIO aHa/Ju3a BCEX INPEUMYILeCTB H HEeLOCTATKOB
060HX CIOCOGOB yCTAHOBJIEHO, YTO OHH MaJiO 4eM OTJH-
yalTrcsd ApPYyr OT Apyra. DTOT BBHIBOJ, OCHOBaH HE Ha Teo-
PeTHYECKHX BBIKJIAAKaX, a Ha INPaKTHUECKHX pe3yJb-
TaTax.

[IpuHATO cuuTaTh, 4TO 3KCTPYAePbl XOJOAHOrO MHTAHHSA
HMEIOT Cjelylolllie NpeHMyIlecTBa Iepef 3KCTpyAepaMH
ropsiyero MUTaHHUS:

CHHXKEHHe KaIMTa/JbHBIX 3aTpaT Ha 060pYHOBaHHE;

CHHXKEeHHe TPYJOBBIX 3aTpar;

o6JieryeHHe KOHTPOJIS TeMIIePaTyphl CMECH;

BO3MOXKHOCTb IepepaGOTKM pPe3HHOBBIX cMecell ¢ pas-
JIMYHOH IJIaCTHYHOCTBIO 110 MyHH.

OfHaKO NpH TLIATEJbHOM PacCMOTPEHHH B KaXJAOM H3
BBIIIENePEYHCIEHHbIX  JOCTOHMHCTB MOXHO OGHapyXHTb
1—2 ckpeITBIX HemocTaTKa. besycnoBHO, BO3se 3KCTpyAepa
XOJIOJHOTO NUTAHUs He HYXKHBbl NOJOrpeBaTesbHble BaJblLbl,
HO HEOGXOMWUMbl MAIIUHBl /15l HU3TOTOBJIEHHS JIEHT HJH rpa-
HYyJISITOPOB, KOTOpPble JOJIKHBEI ObITb yCTAHOBJIEHbl B BaJb-
LIOBKE HJH B IIOJIrOTOBHTeNbHOM Lexe. Kpomeé Ttoro, cro-
MOCTb 3KCTPYLEpPOB XOJOJHOTO NUTaHHA BMeCTe CO BCEM
CONYTCTBYIOLIMM O0GOpyAOBaHHEM HAMHOIO  IpEBbILIAeT
CTOMMOCTb 3KCTPyAepa ¢ OGOpyAOBaHHEM M/ TOPsAYero
nuTaHHA.

Ilpu paccMoTpeHHH BOIpoca O TPYAOBBIX 3aTpaTax yuH-
THIBa€TCs, YTO OTHafaeT HeOOXOAHMMOCTb B BaJ/bLOBLIHKE,
HO (paKTHYeCKH 3aTpaTbl Ha 3Ty ONEpalHI0 TOJbKO Ilepe-
HeCeHbl B MOArOTOBUTEJbHbIH UeX. Ilpu atom npubabis-
I0TCsl ellle ApPyrue CKpbiTble 3aTPaThl H JONOJHHTEJbHbIE
npoGJeMbl, He MOCJeJHee MeCTO CPeAH KOTOPBIX 3aHHMAIOT

BOIIPOCHI TEXHOJIOTHH.
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Ianexo He Bce pe3HHBI MOXKHO IpaHyJHpPoBaTh. MHOrue
cMecH 00HapyKHBAIOT IIPH I'PAHYJHPOBAHUH CKJIOHHOCTb K
CIUNAHHIO B KOMKOBaHHIO. OnyipuBaHHe HJH ONPHICKHBA-
HHE DAa3JMYHBIMHM BeleCTBAMH TOJbKO YACTHYHO pellaeT
npo6ieMy H CO3J4aeT OMNACHOCTb IJIOXONO  paclJjaBJeHHs
rPaHyJ NPH INpPHLEBAHHH.

B0o3MO0KHO, HECKOIBKO YJYYLIaeTCsi KOHTPOJbL TEMIepa-
TYp, HO 3aTO BO3HHKaeT npobseMa 3HAUHTENbHOrO TEmJo-
06pa3oBaHHs, OCOGEHHO NpPH nepepaboTKe pe3uH ¢ GOJb-
IIOH BSI3KOCTbIO, NPUMEHSIEMbIX B PYKaBHOM IIPOH3BOJCTBE.
KonTposb TeMmmepaTypel NpH IUNPHUEBAHHH TaKHX DE3HH
¢ MOJOTPeBOM — He npobiaeMa.

M HakoHel, Mo YHUBEPCAJbHOCTH NPUMEHEHHS 3KCTPY-
Jepbl XOJIOJHOrO MHTaHUSl HHKOrga He NMPHOAU3ATCS K Ma-
IIHHAM Topsiyero NMHTaHHS, TaK KaK B NepBOM ciydae He-
06XOIMMO BbIIEPXKHBAThb KECTKHe JONYCKH Ha ChbIpbe, IPO-
JOJIKHTEJbHOCTh XPAaHEHHS H IJIACTHYHOCTb ChIPbS, OCO-
OEHHO MpH IUNPUIEBAHHH HEKOTOPBHIX  CHENU(PHYECKUX
NOJIMMEepPOB.

Bo MHOrux cayyasix mepei TEeXHOJIOTaMU peleNnTypLIUKa-
MH CTOMT JONOJIHHTeNbHas 3ajaya — NPHJATb pPe3HHOBOH
CMeCH CIIOCOOHOCTb K IUNDHLEBAHHIO Ha 3ITOM 3KCTPY-
Jepe.

K uucny apyrux, He Bcerza y4YHTHIBaeMBX (akToOpOB
OTHOCHUTCSl OTCYTCTBHE YHHBEPCAJbHOCTH BHHTOBOH Hapes-
KM YepBsKa, YTO BbI3bIBA€T HEOOXOAUMOCTb HCIOJb30BAHHUS
CrelHadbHBIX GOPM I/ HEKOTOPbIX HETEXHOJIOTHYHBEIX CMe-
cefi. Te xe camble cMecH He BBI3BIBAIOT HHKAKHUX IpofbiieM,
KOTJa NMUTaHHEe 3KCTpyJepa NPOHU3BOAAT C IIOAOTPEBATEJb-
HbIX BaJblleB. UTo KacaeTcs Hape3KH 4YepBSIKa MaIIHHBI
XOJIOJHOTO NMHUTaHHs, TO OHAa H3HAIIHBaeTcs U Tpebyer 3a-
MeHBl ropasjio dyallle, YeM Yy MAIlHH TOpSYero IHTaHUS,
NO-BHAUMOMY, BCJEICTBHE AONOJHHUTENbHOH paboThl, HeOb-
XONUMOHl U pa3orpeBa MaTepHaJa.

[Tocnennnit ¢axkTop — NOBHIILIEHHOE J[AaBJeHHEe, pasBH-
Balollleecsi B TOJIOBKE 3KCTPYAepa, OCOOGEHHO B CKOLIEHHOMH
rosoBKe, — TpebyeT NPHCTAJbHOrO BHHUMAaHHA B cJayuae
cMecell ¢ GoapLIoi BsI3KOCTbIO. [IpH mmpuieBaHHH cMecelt
C MOJOTPEBOM 3TO 3aTPYAHEHHE OTCYTCTBYET.

B 3aknioueHHe, NIpHHMMAasi BO BHHMaHHe BCe BHILIEH3-
JIOXKEeHHOe, CJefyeT CKasaTb, YTO €CJH MOXKHO HCIOJb30-
BaTh OJHH BaJIblbl AJI51 NMHUTAHHS HECKOJBKHX 3KCTPYAEPOB,
TO Takas cucTeMa nuTaHus OyueT 6e3ycioBHO GoJjiee BbI-
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rojiHa C TOYKH 3DCHHS Kak SKOHOMHKH, TaK M TeXHOJO-
THH.

Arperar, o6/ajamOUIHi [OJOXHTENIbHEIMH KayecTBaMH
060HX THIOB IHTaHHS, NPeACTaBJAseT cOGOH MaJeHbKHe
BaJblibl, PacnoJIOXXeHHble MeXJAy ABYMS KOHYCHBIMH 3KCT-
pyaepaMH. IlepBH# — X0JOJHOrO INHTaHHS — IOJaeT [O-
JIOCY DEe3HHH K BaJbllaM, a C BaJblieB M0JOCY pa3orpeTol
DPE3HHOBOH CMeCH MOJAalT Ha BTOPOH 3KcTpyAep. Takum
06pa3oM MNOCTHralT ONTHMAJbHBIX YCJIOBHH LINpHUeBa-
HHSL.



rNABA 4

OMJIETEHUE

MPUHLMIMBI OMJIETEHUA

Uro6bl sicHee MpencTaBHTh cebe OCOOEHHOCTH Ipoilecca
OMJIETEHHUSI, PACCMOTPHUM NPHHLIMINB], NOJOXKEHHbIE B €ro
ocHoBy. OnjieTeHHe B TPOMBILIJIEHHOCTH NPOBOJAAT Ha clie-
[HaJbHBIX MalllHHAX MOCPEJCTBOM HAJOXKEHHs H Ieperie-
TeHHS] TIOTOKOB M3 TEKCTHJbHOH IPSKH HJIH NPOBOJIOKH Ha
LUJHHIPUYECKYIO OCHOBY (KaMepy DyKaBa MJH CEpAEYHHK
Kabens).

Marepuag, ucnoJb3yeMblll AJs OIJIETEHHs, TYro Hama-
THIBAIOT HAa MaJieHbKHe KapTOHHBIe TPYOKH, «COJJAaTHKHY,
pnuHo¥ 15 ¢Mm u muamerpom 7,5 cM. [IpoBOJIOKY HamaThl-
BAIOT HAa KATYIWIKH. DTH «COJIATHKH» HJH KaTyIIKH Haje-
BalOT Ha CTEpXKHU LINyJelnepxkarejefl OIJIETOYHOH Ma-
111§70:058

OnJieTouHble MAaIIHHBI PA3JHYAIOTCA IO YHCJY INITyJIe-
nepxatenell (KOKJIOIIEK), BpallaloIMXCs Ha OJHOH Hecy-
el MOBEPXHOCTH oIleTOYHOH MaiuHb. Heobxomumo mon-
YepKHYTh, YTO peub HJET MMeHHO o0 OJHOH Hecylled mo-
BEePXHOCTH, TaK Kak OIJIeTOYHble MAalIMHBl MOTyT UMeTb
OIHYy, B€ HJH TPH TaKHX MOBEDXHOCTH, T. €. ONMH, JBa
WO TPH KOMILIEKTa lumyJaenep:kartened. Kaxkaelii U3 HHX
o6pasyeT 3aKOHUEHHbIH CJIOH OMJIETKH.

Hecymue TOBEPXHOCTH OIWVIETOYHOH MaIIMHBI MOTYT
ObITb pACHOJIOXKEHbl B TOPH30HTAJbHOH HJH BePTHKaJb-
HOH IJIOCKOCTH.

TopHU30OHTATBHO DPACHOJIOXKEHHYIO HecyUIyilo IoBepX-
HOCTh C TOJHBIM KOMIUIEKTOM IINyJenepkarenell oObLIYHO
HaswHBalOT NaHWai6ol. BcerpeuaroTcss MamMHBL ¢ OZHOH
WK ABYyMSl MJaHmafibamu. MamvHel ¢ TpeMs NiaHmai6a-
MH pelKH. B ciyuae BepTHKAJBHOTO PAaCIOJOMXKEHHS TOBO-
pAT, UTO MALIMHBl MMeEIOT OJAHY, JAB€ WJH TPH rosIOBKH. [IBe
TOJIOBKH MOTYT OBITb COEIMHEHH B TaHAEM.
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[IpuBon arperata ofecleunBaer BpalieHHe Bcex IIMNy-
Jejepxkaresnefl MalMHBL ¢ OJHOH, NBYMS MJH TpPeMs ILJIaH-
mafbaMH HJIH rosioBKamH. Ha kaxpo# nuiaHmapbe HIM
FOJIOBKE YHCJO IUmyJenepxareneii oObIYHO OJHHAKOBO.

Onrerounble MalHHB 6bIBatoT 16-, 18-, 20-, 24-, 32-,
36-, 48-, 60- u 64-wnyabuble. Ha xaxkmo# MammnHe OJHA
NOJIOBHHA IUNyJefepiKaTeaed Bpallaercs IO 4YacoBOH
CTpeJKe, a Jpyras IOJIOBHHA — MPOTHB YaCOBOH CTPEJKH.
Kaxnpiii moTok NpH BpauieHHH LumyJenepxarenaed obpa-
3yeT Ha OIJIeTaeMOH IIOBEPXHOCTH JBE CHHYCOMIABI, TakK
HasblBaeMble «BOCbMepKH». B pesynbTate 3TOrO HHUTH JO-
JKaTcs N0OYepe/HO CHH3Y H CBepXy OJHA OTHOCHTEJbHO
npyroéi. CucreMy OGBIYHOTO OIJIETEHHS MOXKHO 0603HAYHTh
«JBa depe3 zaBa». [TOoTOK MOKeT COCTOSATH M3 OXHOH, IBYX,
Tpex uiaH Gojiee HUTEH, TaK Ha3biBaeMhIX «KOHIOB». B ciay-
yasx, KOrfia HOTOK CONep:KUT 6oJiee, ueM OJHMH <«KOHeEL»,
HUTH JIeXaT TOYHO DPSJOM OJHA C JApPYyro#l BCJeICTBHe Ha-
TSAXKEHUS] Ha TPOCTUIBHOM CTaHKe.

[Ipu TpoleHHH HaMATHIBAIOT MINYJH [0 3aJaHHOTO NHA-
MeTpa M OlNpeleJeHHOH IJHHB HHUTH C «pacKIaiKoH», KO-
TOpasi OIpeleNsieTcsl YHCJIOM OOOPOTOB ILMYJAH 32 BpeMsd
IPOXOXKJEHHUST pacKJaguHKa C HHTbIO OT OJHOIO KOHLA
HIMYJH 10 APYroro.

Uro6bl MOTOK OMJETKH, COCTOSUIUH Gosiee ueM U3 OXHOH
HHUTH, JIOKHJCA POBHO H TIJIaJKO, OUeHb BaxKeH MeXaHH3M
nepefayd HUTH HA OIJIETAeMYIO NOBEPXHOCTD.

B onneraeMoil KOHCTPYKLIHH OTCYTCTBYIOT Ile€penJere-
HHSl OTHEJbHBIX KOHIIOB HHTEH B INOTOKE MexXJAy Co6of.
[TosTomMy, Korzia KOHUOB B MOTOKE MHOIO, OHH JIOXKAaTCS B
BHJIE JIEHTHI.

Ha npakThHke yalie Bcero NpHMEHSIOT MAIUHHBI, HMeEIO-
U[He pasJuyHOe YiCJAO lnmyJenepxkareaef, H KaXABH
nynenepXarTeab MOXKET Aep:KaTh LINYJAI0 MNPSAXKH, Hecy-
LIYI0 OOHY HJIH HECKOJbKO HHUTEH, KOTOpble NaloT JIEHTOY-
Ky omnpefneneHHo#i wupHHE. Pa3paboTuMk pyKaBOB MOXKET
HCMOJb30BaTh 3TH JBa (akTopa s NoJyueHHs Tpebye-
MOH TMJIOTHOCTH OmJjeTKd. [log MJIOTHOCTBIO OMNJIETKH MOJ-
pasyMeBamT OTHOLIEHHe IJIOIajy OmjeraeMoro obpasua
K MJIOLIAJH, HENOCPeNCTBEHHO 3aHATOH HHUTAMH. Paccros-
HHEe MeX/1y NOTOKAMH OTJIEeTKH Ha3blBaeTcs TNpOMeXyTKa-
MH (OKHaMH).

Cpens MHOXeCTBA OMJIETOYHBIX MAIIHH MOXHO BbIe-
JINTb, C OJIHOH CTOPOHLI, MAIIHUHBI ¢ OOJBIIAM H MaJbIM YHC-
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JIOM lunyJiepep:kaTtesed, KaxkKAblH H3 KOTOPBIX HECET OIHY
HUTb, H, C ADYrof CTOPOHBI, ONJETOYHEIE MAUIHHBI CO MHO-
JKECTBOM IumyJeJep:KaTeJed, HeCYUIHX, HampuMmep, ue-
Thipe HUTH. PaspaboTyuk pacmosaraer Takxe BO3MOXK-
HOCTBIO HCIIOJIb30BAaTb HHTH PAa3JIHYHOH NPOYHOCTH HU TOJI-
ILIHHBL.

Onserka Moxker GbITh Pas3iHYHON MJIOTHOCTH. Kak mpa-
BHJIO, JUISI DYKaBOB IPHMEHSIOT ONJETKY CpefHeil IJIOTHO-
cri. OueBH/IHO, eCJH OmIeTKa OYLeT CAHIIKOM DEeAKOH, TO
noJ MaB/J€HHEM B INPOMEXKYTKAX MEXIY IOTOKAMH MOTYT
ObITb CBHUINH, YTO NMPHUBOJHT K BBIXOJY PYKaBOB H3 CTpPOSI.
B srtoM ciaydae sjeMeHTH CHJIOBOrO Kapkaca He OyAyT
HMMETb HHKAaKHX MNOBpPEXIEHHUH.

[Ipy paccMOTpeHHM OIJIETOYHBIX PYKABOB SICHO BH[IHO,
4TO JJsi 3((PEeKTHBHOrO HCNOJNb30BAHHS JBYXOIJIETOYHOH
KOHCTPYKUHH ILesecoo6pa3Ho, YToGbl MPOYHOCTh KaXKIOM
ONJIETKH COCTaBJsAJia NPHOGAH3UTENBHO IIOJOBHHY MpPOYHO-
CTH OJHOOIJIETOYHOro pykama. [Ipeumyiectso aByxonJe-
TOYHOH KOHCTPYKLUHH 3aKJII0YaeTcss B TOM, YTO €CJIH B IMep-
BOM CHJIOBOM CJIO€ NOSBHTCA KaKOH-JIHOO OJHHOUHBIH NpoO-
CBeT MeXJy IOTOKaMH HHTEH, 3TO He 3HAYHT, YTO 3TOT
nedexT MOBTOPHTCSA B TOM K€ MecTe BO BTOpoM cioe. [Ipy-
MMH CJ0OBaMH, BEPXHHH CJOH HHTeH mepekpoer nedeKTHOe
MeCTO B HHXKHeM cjoe. Ho BTOpO# CHJIOBO# C/IOH HYXKeH He
TOJIbKO a5 3Toro. OH ofecrneynBaeT NPOYHOCTb pyKaBa M3
MaJIONpOYHbIX HHUTEH, a TaKKe KOMHEHCHPYeT BJHsIHHE pas-
JIMYHBIX TOTpPEUIHOCTeH IIpH HM3TrOTOBJEHHHM KapKaca, KOTO-
prle HEBO3MOXKHO H30eXaTb JdaxKe IIpH camMoM Oe3ynpeu-
HOM onserTeHHH. [IpeHMyIIecTBO ABYX CHJOBBIX CJIO€B CBf-
3aHO TakKXKe C IOBBIIICHHEM HAaJeKHOCTH, OJHAKO B KaXK-
IOM OTHeNbHOM cJydae HeO6XONHMO TLIATETbHO B3BECHTH
BCe 32 U NPOTHUB.

D¢ (HeKTHBHOCTb KaXKAOH HOCHELYIOIEH  OMJIETKH IO
CpaBHEHHIO ¢ MepBOH yMmeHbnaercs. IIpu onHOM M ToM XKe
yHcJe HUTeH NPOYHOCTL pyKaBa OOJBLIOTO JHAMETpa MEHb-
ule, yeM NPOYHOCTb PyKaBa MaJoOro gHaMeTpa.

IlocnencTBus NpUMEHEHHS KOHCTPYKLIHH pYKaBOB C
penkoil oneTKol yxe paccMoTpeHbl. Eciy ke omnserka 6y-
leT OyeHb IJIOTHOH, TO ee MOXKHO CpPaBHHTb C TKaHEBHIM
nokpeiTHeM. Pa3prlBHAT INPOYHOCTH 3ITOH KOHCTPYKLUHH
BIIOJIHE VIOBJIETBOPHTENbHA, HO TEXHOJIOTHYECKH TPYIHO
o6GecHmeynTh afre3’i0 MEXAY CI0SIMH. DTO BHI3bIBAET HEO6-
XOLHMOCTh INPHUMEHEHHsSt pEe3NMHOBBIX KJ/EeeB U CIeLHaJbHOH
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o6paboTky MarepHasa, HalpHMep MNPOIHTKH, (PpPUKIUHOHH-
pPOBaHMA H IUNPENUHIOBAHHS I/ TKAHH.

OnTuMaabHOH  OINIETOYHON KOHCTPYKIHEH  ABJsIeTCS
KOHCTPYKUHs, B KOTOPOH pacCTOssHHE MeXJAy [OTOKaMH
HCKJIoyaeT o6pa3oBaHHe CBHILEH, HO JOCTATOYHO A5 obec-
NeyeHHss MEeXaHHYeCKOro CUENJIEHHS BHYTPEHHEro M Hapyx-
HOrO DPE3HHOBHIX CJIO€B H B TO K€ BpeMsl NMO3BOJSET IpH
MaKCHMaJIbHOM HAarpyXeHHH TIIOJHOCTBIO  HCIOJb30BaTh
NPOYHOCTb HHTEH.

ViMenHO ¢ 3THX NO3HUHE M ciaefyeT ONpeNeJHTb YHCJIO
NOTOKOB ONVIETOYHOH MAallUHHHL.

OnHaKo 3TOT NPHHUMN HENPUMEHHM MJsS METaJJIoolMN-
JIETKH M3-3a HaJHYUS OYJbCHPYIOLIMX Harpy3oK IpPH 3KC-
IJIyaTalUdH PYKaBOB BLICOKOTO AaBJIEHHS.

HOBBIE MATEPUAIBI AN OMNNETEHUA

C nosiBJAeHHEM HOBBIX MaTepHalOB — CHHTETHUECKHX H
BHCKO3HBIX BOJIOKOH — MOXKeT CO31aThCs OLINGOYHOEe Ipes-
craBjeHHe 00 OILIeTOYHOH KOHCTPyKUuH. [lo cpaBHEHHIO
CO CTapbIMH MaTepHalaMH, OCOOEHHO C XJONKOM, HOBHIE
MaTepHasbl HMEIT ropasgo O0JbIIyI0 NPOYHOCTh H MEHb-
VIO TOJILHHY. DTO HAeT BO3MOXKHOCTb CO3LATh TEOPETH-
4eCKyl0 OIVIETOYHYI0 KOHCTPYKUHIO U3 24-X IIOTOKOB C OJ-
HOH HHMTBIO B KaXJIOM, KOTOpas IO NPOYHOCTH OyAeT 3KBH-
BaJIeHTHa KOHCTPYKUHH H3 48 NMOTOKOB C ABYMSI HHTAMH B
kKaxjaoM. OJHAaKO HAjO y4YecTb, 4YTO pYKaB, YCHJEHHBIH
NPOYHBIMH H TOHKHMH HHTSMH HOBOTO THNa, 6yaer pabo-
TOCNOCOOEH TOJbKO MPH COOTBETCTBYIOIIEH  MJIOTHOCTH
omyieTKH. MOKHO, KOHEYHO, HCIOJb30BaTh HOBHIE BOJOKHA
C TOJIIMHOH HHTH, paBHOH TOJIIHMHE OOLIYHO INpHMEHsie-
MBIX XJomyaToOymMaKHbIX HHTeH. OfHaKO 3TO NpHBeJO GH
K Ype3MepHOMY YIPOYHEHHIO CHJOBOTO CJOSl, B YeM HeT
HEOOXOAUMOCTH H 4TO OBbLIO 6B HEBHIIOJHO KaK TeXHHUYe-
CKH, TaK H 3KOHOMHYECKH.

EcTb CHHTeTHUECKHe HHTH, H3TOTOBJIEHHBIE W3 JJIMHHBIX
CHHTETHUECKUX BOJIOKOH, pa3pe3aHHbIX Ha KOPOTKHE OTpes-
KM M CKPYUYEHHBIX IO THIy XJONMYaTOOYMa:KHLIX BOJIOKOH.
ATo TaK HasbBaeMoe IUTale]bHOe BOJOKHO SIBJASIETCH
CPEJHHM MEeXJy CTapblM H HOBHIM THNAMH HHTEH, NO3BO-
JISTIOIMM TOJIYYHTbh MaTepHas Jo60# KelaeMo# IPOYHOCTH,
IIOCKOJIbKY AJIMHA 3JIeMeHTapHOTO BOJIOKHA SBJsSeTCs IJaB-
HBIM (aKTOPOM, ONpEeAeqsitOlkM POYHOCTb HHUTIH,
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ITpenmymecTBOM TaKOlH ILITANENbHOH MPSAXKH SBJASETCS
TO, YTO OHa, Oyayun ropa3go 6oJiee NMPOYHOH, YeM Jyuylias
xjonyatobymaxkHass HHTb (HO MeHee IPOYHOH, YeM HHTb
13 HCXOIHOrO AJIMHHOTO BOJIOKHA), MO TOJIHHE 6JHU3Ka K
XJIONIKY, YTO ofecleyHBaeT AOCTAaTOYHYIO IIOTHOCTb Ofl-
JIETKH.

Jlpyroe mpeuMyuiecTBO 3TOH HHTH — NOBHILIEHHAsS afre-
3ug K pesuHe. llltanenbHoe BOJIOKHO He TOJIbKO o6ecneyH-
BaeT HY>KHYIO IJIOTHOCTb ONJIETKH, HO H BH3yaJbHO CO3JaeT
BlleYaT/JeHHe HaJeXHOCTH pYyKaBa.

XoTs BONpOC aJre3uH COCTABJSAET IpeAMeT Lesaof obJa-
CTH HCCJEeJOBAaHHI, MOXHO CUYHTaTh YCTAHOBJEHHLIM, YTO
1151 ofecreueHust aAre3uH HENPEepbIBHOIO BOJIOKHA Tpefyer-
csi o6s3aTenbHAsl NPONHUTKA ¢ JoOaBJeHHeM CHelHalbHbIX
anresuBoB. [losToMy msisi pellleHHst BONpoca O NPHMEHEHHH
CHHTETHUECKHX HHTell Heo6X0JHMMO IPHHATb BO BHHMaHHe
KaK 3KOHOMHYECKHe, TaK H TeXHOJOTrHueckHe (akTOpHl, a
TaKXkKe CTOMMOCTb HOBOTO BOJIOKHA M YHCJIO MeTpoB B 1 KT
0 CPaBHEHUIO C XJON4aToOYMaxKHBIMH HHTSIMH.

Boabliyio posib IOpH OLIEHKE NOTPEGUTENSIMH KauyecTBa
pykaBa urpaer BHeIIHH# BHA Topua. OueHb yacTo pyKaBa
C KapKacoM H3 HOBBIX MaTepHAJIOB KaxKyTCs NOTPEOHTENIO
MeHee HaJEXHBIMH, YeM pyKaBa C OIJIETKAMH H3 XJIOIya-
ToGyMaxKHBIX HUTe#. BeiaencTBue ropasfao MeHbIIEH TOJIIH-
Hbl HOBOI'O BOJIOKHA DyKaBa Ka)KyTCs MeHee HNDOYHBIMH, H
MHOTHe NOTpeOHTeNH OTKAa3BIBAIOTCSA OT HHX.

YMeHbIlIeHHe TOJIUIMHBI OMJETKH 32 CUeT IpHMeHEeHHS
HOBBIX BOJIOKOH HMeeT ocofoe 3HaueHHe HMPH H3rOTOBJEHHH
PYKaBOB NOHHKEHHOH XecTKocTH. [Ipu 3TOM yMeHbluaercs
TOJIIHHA KaMepbl W HapyxHoro cjos. [Ipm KoHcTpyHpO-
BaHHM M pacyeTe OIUIETOYHOrO pyKaBa cJjaelfyeT OOpaTHThb
BHHMAaHHE Ha BO3MOXHOe YyMEHbIIeHHe TOJILHHE CTEHOK
KaMepbl H Hapy»KHOTO CJOs, TaK KakK 0oJiee BHICOKAasg CTOHU-
MOCTb CHHTETHYECKOrO KapKaca MOXKET OBITb IepeKpHTa
3KOHOMHEH 32 CUeT CHHXKEHHS pacxola De3HHBI.

OMJIETOYHAS MALLIMHA (puc. 19 u 20)

OCHOBHBIMH y3/JaMH MalIMH 3TOr0 THNA SIBAAIOTCA Me-
XaHH3M TPHBOAA H y3es] LINyJaefep:Karess. Ysea LimyJae-
JepxKaTeJssi COCTOHT U3 psifia UIecTepeH, UHCJIO KOTOPHIX Ha
ONHOH maHUIali6e OMJIeTOYHOH MaIIHHB PaBHO NOJIOBHHE
4yHcsa myJefep:kartened Ha 3Tod miaaHmaiibe, Tak Kak Ha
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Puc. 19. Bepruxa/ipHasi OnJeTOYHas MallliHA ¢ JBYMs Tuaiuafitamu
(B. and F. Carter Ltd.).

KaxJble [1Ba LINyJelep:KaTesst NPHXONUTCH OJHA IllecTep-
HA. DTH IIEeCTEDHH MOXKHO Ha23BaThb CABOEHHBIMH, TaK KakK
OHH COCTOAT M3 ABYX uyacreil. HuxHAS yacTh npencrasasieT
3y6uaTyio IIeCcTepHIO OOBIYHOH KOHCTPYKUHH, a BepXHAA
YacTh — TMIAJAKHH AMCK C YeTHIPbMS Ia3aMH, KOTOpBIe Ipo-
pe3aHbl IO OKPYXKHOCTH B KpaHHHX TOUKAax ABYX AHAMeET-
POB MOA NPSIMBIM yIVIOM APYr K Apyry. O6e dacTu coeauHe-
Hbl BMecTe. OGBIYHO HX H3rOTaBJAHBAIOT W3 OJHOH 3aro-
TOBKH.
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3y6uyaThle IIeCTEpHH YCTaHOBJEHH! MOJ MJaHLIAKGOH MO
OKpYKHOCTH. B mnuaHwaiibe npopesaHsl KaHaBKH, LEHTPH
KOTODHIX JIeKaT Ha OKPYKHOCTH. Bce 1mectepHn uMeroT
ONMHAaKOBO€ YHCJIO 3y6beB H pAacloJOKeHB Tak, YTO KaXK-
Jasi ¢ ABYX CTOPOH BXOAMT B 3allelVIEeHHE C COCeAHHMH
iwecTepHsIMH. Tak KakK ILeNb COCTOMT M3 YEeTHOro 4HCJIa
IIecTeped M sBJseTcs 3aMKHYTOH, T. €. NOCJaeJHAs LIecTep-
Hsl 3allelJieHa ¢ MepBo#i, cucrema Bpauiaercd. CHOBOeHHHIE
IeCTepHH YCTAaHOBJEHH Ha OCSX TakHM o06pa3oM, 4TO
Npope3H B BepXHeH LIecTepHe pacrnosaraloTcs TOYHO B TOU-
KaX KOHTaKTa IlIeCTEPeH BO BpeMs HX BpallleHHs. B 3THX
Npope3dax HaXOASATCS OCHOBAHHS LINMYJb.

OcHoBaHHsl 1wmyJenep:karenedl HaXO#sITCS B JBYX CH-
HYCOHMIAJbHBIX KaHaBKaX, I[POpPe3aHHBIX B OCHOBaHHH
MIaHwWai6s onseTtoynoit Mamuuel. [Hnyaenepxkarenn B
KaHaBKax BpallaloTCid BO B3aMMHO NPOTHBOINOJOXKHBIX Ha-
NpaBJeHHsX.

BTopbIM OCHOBHBIM  y3JIOM  OIJIETOYHOH MallIHHBI
ABAsieTcs O6JIOK CMEHHBIX IeCTePeH, KOTOpBHle CcJayXKaT
COENHHUTENbHBIM 3BEHOM MeXJy ABYMsS OCHOBHBIMH y3Ja-
MH, BBHINOJHSIOUINMH onepauuio omjaeredns. OH HMeeT
OrpoMHOe 3HauyeHHe, XOTSl M He CBsI3aH HENOCPEACTBEHHO C
NpoleccoM OMJIETeHHS.

Kak yxKe ObIO CKa3aHO BbIIIE, YToJ OIJIETEHHS Ompe-
JejseTcs IByMs LBHXKEHHSMH OIJIETOYHOH MAaIlHHBI, CKO-
POCTbIO BpalleHHs LImyJdenepxKaTeass H CKOPOCTblo ot6opa
pykaBa. Bce MexaHH3MBl ONJIETOYHOH MaIUMHBI TPHBOLST-
cf B [BHXKEHHe OT ONHOTO ABHrartess. Tak Kak CKOPOCTE
BpalleHHUs 1nmyJaefepxkareaell MOCTOSAHHA B JIOG0OH MOMEHT
BpeMEHH M MpH JoObIX YCAOBHAX, NEepeMeHHbIM Tapamer-
pOM JoJIKHA OBITH CKOPOCTb OTGOpAa pPYKaBOB, KOTOPYIO
MOXHO MeHsTb. OTHOLIeHHe CKOPOCTH oT6opa pykaBa K
CKOPOCTH BpallleHHs LuNyJejepxaTenefl  XapakTepH3yeT
y3eJ CMEHHBIX IlIeCTepeH.

FEmle onuH BaXKHBIH y3esJ OMJETOYHOH MalIHHB — Me-
XaHU3M OT6Opa, KOTOPBIE MOXKeT OBITh T'YyCEHHYHBIM (TaH-
KOBbIM) HiH GapabaHHbIM. IIpu or6ope GapaGaHHoro THma
HAaMOTKa OIUIETEHHOTO pyKaBa IMPOH3BOJHTCS B HECKOJbKO
BUTKOB Ha 6apabaH-KOMIeHCaTop AJS CO3MaHHUS TpHKHUMA
W NpeBpalleHHs ABHKeHHMs 6apabaHa (B o6opoTrax) B JiH-
HeliHoe ABHMKeHHe pykaBa. Ilocie KoMmneHcatopa pykas
NoCTynaeT Ha NMpHeMHHH 6apaGaH HAH B KPYTJABIH MOIIOH,
U onepamHsl ONJIeTeHHs] CYHTAETCS 3aBeplIeHHOH.
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Kaxk 6b10 TOKa3aHo, Jio00e H3MEHeHHe B CMEHHBIX
[IECTepPHAX MPHBOMHT K YCKODEHHIO HJIHM 3aMeMlJIeHHio 0TGO-
pa pykaBa. B cBf3H ¢ TeM 4YTO CKOPOCTb ot6opa
ONpejessieT War OIJIeTeHHs, KOTODBIA, B CBOIO OYepelb,
BJAHSET Ha yroJ OIJIeTEeHHs, OUeHb BAaXHO 3apaHee 3HAThb
pe3yJIbTaT Mo60ro H3MEHeHHs] CMEHHBIX IecTepeH H CKOpO-
cTH ot6opa.

PerynupoBaHue TSHYLIEro YCHJIHs C MOMOIUIbIO CMEHHbIX
1ecTepeH MOXKHO TPOBOJAHTHL B IPaHHIAX, OMNpeaeJseMbIX
OTHOLIeHHeM uHcJaa 3yObeB Beldyllel LIECTEDHH K YHCIY
3y6beB BEJOMO} LIECTEPHH.

Sddexr, nonyyaeMbi OT H3MEHEHHS  COOTHOIIECHHS
mecTepeH, Teperaercss AaJjee uepe3 KOMIEHCATOp k MpH-
eMHOMY ycTpodcTBy THna O6apabana, TaHKa, lenu H
Ap.

IIlar omsereHus — 3TO pacCTOsIHHE, Ha KOTODOe Mepe-
IBHraercs pykaB 3a BpeMs OJHOTO TOJHOTO 060poTa
uimyJsenep:kaTesss BOKPYr miaaHmalOsl. Tak Kak H3MeHe-
HHe B CMEHHBIX LIECTEPHSX BJHsSEeT Ha CKOpPOCTb 0T6ODa,
KoTOpasi, B CBOIO ouepelb, BJAHSET Ha LIar OIJIETEHHS, TO,
clle0BaTEJbHO, Mbl MOXeM BBIDa3HTb H3MEHEHHe B COOT-
UOIEHHH CMEHHBIX IIecTepeH Jyepe3 M3MeHeHHe mara oflie-
TeHHS.

XAPAKTEPUCTHMKA OIJIETKH

AT OMNETEHHA

Ecnu npoBecTH JIMHHIO, MapaJile/bHYI0 OCH OMJieTaeMo-
ro pykaBa, TO LIar OIJIETEHHS MOXKHO OIpelJe]HTb Kak
OTPe30K 3TOH JIMHHHM MeXJy HABYMS COCEAHHMH TOUYKaMH
Mo6oro moToka HHTeH ¢ OJHOro IimyJelepxarenas 3a
1 o6opoT MamuHLL

Pacuyer mara onjerenus. {151 u3MepeHHs liara ofJe-
TeHHss HeOOXOAUMO 3HaTb YHCJO IUMyJefepxKarejeHd naH-
Ho# onserouHofi Mauuubl. [Ilar Han6oJjee HarJsIHO BHIEH
NpY MapKHPOBKe OJHOIO NMOTOKA PYYKOH HJIH IBETHBIM Ka-
paHpauioM, IPH 3TOM CTAHOBHTCS SICHO, YTO NOTOK Ha py-
KaBe pacrnoJioxkeH no cnupand. Illar saMepsor J1HHeHKOH
KaK pacCcTOsTHHe MeXIYy IBYMs BHTKaMH MapKHPOBaHHOIO
NOTOK4a. 3OTOT MeTOJ uallle BCEro HCHOJb3YIOT Ha
NpaKTHKE.
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Kak yxe 6bl10 Cka3aHO, NOJOBHHA IUNyJenepxaTesel
OIJIETOYHOH MalllMHBl BpalllaeTCs MO0 4acOBOH CTpesKe, ApPY-
rasi — NpOTHB YacoBOH CTpesakH. DTO Haer JBe IPYNNbI na-
paJlie/bHBIX TIOTOKOB HHTel, KOTOphle, mepecekasich, o6pa-
3yloT omjerky. Ecam ofmee uncio wmyJenepixartesel
naHmai6el ONMJETOYHOH MalUMHBl pPa3feJHTb [ONOJaM H
npu6aBHTb OJHMH, TO PacCTOSIHHE MO OCH pyKaBa, 3aHATOE
9THM 4YHCJOM IOTOKOB OJHOrO HamnpaBJeHHs, SBJASETCA
mwaroM onJsereHus. Hampumep, omjieTeHHe NPOH3BOIHTCA
Ha 24-mmnyJabHON MalMHe, rae 12 mmyab BpallaloTcad B
OnHOM HampaBJeHuH, 12— B apyrom. Torna war omjere-
HHS paBeH pacCTOSHHIO MO OCH pyKaBa, Ha KOTOPOM pas-
memaiorcs 24 2-41=13 NoOTOKOB, BpallalOUUXCA B OLHOM
HanpaBJIEHUH.

Ecny M3BeCTHO yHcJo IIMyJejepxkartenell Ha MIaHwai-
6e ONJeTOYHOH MAIIMHBI, TO WAl OIJIETEHHUS JerKo ompe-
IeJqUTb 5THM MeToAoM. Ecju uucjao mmnyJenepiaresel
HEH3BEeCTHO, TO ero HeoOXOJHMO onpeneuTb. Jljas 3Toro
OTMeYaloT OAMH MOTOK, MAYLIHH 1O 4acoBOH cTpesiKe (HJH
NpPOTHB), H CYHTAIOT Bce TapaJjesbHble €My IOTOKH, Je-
JKallie MeXAy IBYMS COCEJHHMH TOYKaMH OTMEYEHHOro
[IOTOKAa, Ha NMOBEPXHOCTH pykaBa. TakuMm o6pasoM moJy-
YaloT YHCJO WINYJb OIJIETOYHOH MAaIIHHBI, BpalllalolINXcs
B OJHOM HamnpaBJjeHHH. UTOGH MOJYUYHTh YHCJIO ITOTOKOB,
OTpeneNsoUNX [Iar OIJIETeHHS, HYXKHO K 3TOMY UHCAY
npub6aBuTh 1.

[IpaBOMepHOCTb TAaKOTO ONpejeJeHHd UHCIa MOTOKOB
OueBHJHA B CJydae BHILIEONHCAHHOH MapKHPOBKH OXHHOU-
HOIl HHUTH, OOBHBamllell pykaB. DTOT cnoco6 MOMXKHO CpaB-
HUTb C TPHHATBIM Ha [paKTHKe ONpeJesjieHHeM Iuara uep-
BSIKa KaK PacCTOSHHSA, Ha KOTOpOe TepeNBHraeTcs 4epBsiK
3a OAMH NOJHBIH G60pPOT.

Uro6bl He OBIIO MyTaHHLIBI DY H3MEpPEHHH Illara, cie-
nyeT 00513aTeJIbHO OTMETHTb HCXOJHBIH IIOTOK, OTCUHTATh
OoT Hero Tpe6yeMOe YHCJIO MOTOKOB, MOCJAEIHHH H3 KOTODHIX
3aMapKHpOBaTh TaK Ke, KaK H NEepBHI, H 3aMepHTb pac-
CTOSIHHE MeXAY 3THMH AByMs oTMmeTkamu. [Ipu stom Bax-
HO, 4TOOB MapKHpOBKa MOTOKa Oblia yeTkoH. Tak, ecid B
HayaJbHOH TOYKe 3aMapKHpOBaHa CepelHHa TOTOKa, TO H
KOHEYHBIH INOTOK TakKKe JHOJKeH ObBITh 3aMapKHpPOBAaH B
cepeluHe.

[Ipx OXHOHMTOYHOM TIOTOKE IOJIOXKEeHHe MapKHPOBKH
onpefensieTcss caMo co60#, a NpH MHOTOHHTOYHOM — Heo0-
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XO[IUMO (UKCHPOBATb ONpEAEJEHHYI0 HHUTb, Jyullle BCEro
IIeHTPaJbHYIO, TaK KaK B 3TOM cJyuyae Jjierue H36exaTb my-
TaHHIBL.

UKcso NOTOKOB B IlIare ONJIETEHHS 3aBHCHT OT YHcJIa
IINYJAb B OIVIETOUHOH MallHHe:

Uucno mnyas . 24 32 36 48 60 64
Uncao NOTOKOB 13 17 19 25 31 33

[Ipu paccMoTpeHHH mara OMJIETEHHS 4O CHX NOp TNpea-
110J1arajoch, YTO PyKaB yXKe H3TOTOBJEH H NPOBEPKY yTJa
OIIETE€HHs MPOHM3BOJAT Ha roToBOM pyKaBe. OQHAKO HHOT-
Aa ObiBaeT HeOOXOAMMO OMNpeNEJHTb IIar BO BpeMs IIpo-
necca oIIeTeHHs. B 3ToMm cayyae ciaefyeT NpHHATbH BO
BHHMaHHe HEeCKOJbKO COBETOB.

Iar onJyereHns: ropasfo Jerde H3MepHTb, €CIH HHTb H3
mnysaenepkatelss BBITSHYTb Ha pacCTOsiHHe, HalpHMeD,
3 M H 3aKpacHTb, IPOTHpPast ee BOCKOM HJH NPOMacJeHHOH
TpsAnko#. OkpallleHHYI0 HHUTb 3aTeM HaMaThiBalOT 00paTHO
Ha KaTYLIKy H NpOJoJKaloT omerenHe. OkpalleHHass HHTh
o6pasyeT Ha pyKaBe y4acCTOK OIIETKH, COAepXKaUlHH HEKO-
TOpPO€ YHCJIO IOCJeJ0BaTeNbHBIX H YETKO pa3/JHYHMBbIX Illa-
rop omynereHus. OOmylo AJHHY 3TOrO ydyacTKa JIETKO 3a-
MepHTb H ONpeNeJHTb TaKHM CHOcO6OM CpefHHH 1ar
omyeTeHHs. DTo 0cO6eHHO yAOOGHO NpPH MaJoH  BeJHUYHHE
mara.

Kak 6ynmer nokasaHo HHXKe, AJIMHA ILiara 3aBHCHT OT
CKOpOoCcTH oT6Opa pyKaBa TIOcJe TIPOXOXKIEHHS  yepes
ONJIETOYHYI0 MaluuHy. Heo6xoguMo cJegnTb 3a TeM, YTO-
66l 0oT6Op Ob6ecneynBaJ MOJOKHTeIbHOE HalNpaBJeHHe ABH-
JKeHHs pyKaBa, T. e. 4TOO6H He ObII0 06paTHOrO NpOCKaJb-
3biBaHHA. B 3TOM cMBbIic/e HauboJiee HafeXHO OTOOPOYHOE
YCTPOHCTBO B BHJe LeNH H liecTepHH. JIr06OH Apyroi THI
oT6Opa, OCHOBAHHBIH Ha TPEHHH HJIH 3aXKaTHH, He HCKJIO-
YaeT BO3MOXHOCTH INPOCKaJ/b3blBaHHA, T. €. 0OpaTHOro
IBHKeHHs pyKaBa. IIpum 3TOM yros M mwar omnjeTkH OymyT
MEHbllle, YeM HX DacueTHble 3HaueHHS NJA JaHHOH KOMOH-
HallMH CMEHHBIX IlIeCTepPeH OMJeTOYHOH MallHHHL.

OnseroyHble pykaBa H3TOTaBJAHBAlOT NO OJHOMY H3
TPEeX TeXHOJNOTHYeCKHX MpOLECCOB: Ha CTaJbHHX JOpHAX,
Ha rHUOGKHX JOpHaX, 6€30OpPHOBHIM CIIOCOGOM.

B cayuae H3roToBleHHs pykaBa Ha CTaJbHBIX JOpHax
ONAaCHOCTb BBITSXKKHM OYeHb HeBeJNHKa, eCJH BHYTPEHHSd
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pe3suHOBAs KaMepa IJIOTHO HajeTa Ha JOpH. B stom cayuae
1Iar CIJIeTeHHs MOXKHO NpOBepATb B JIOOOH TOuKe H B
Ja1060€ BpeMs Nocje HaHeCeHHS OMJIEeTKH.

Hewmuoro Gosbuie BHHUMaHHs TpebyeTcsl NpH H3TOTOBJE-
HHH pyKaBa Ha THOKHX [NOpHaX. BHyTpeHHHMiT nnamerp Ta-
KHX DYKaBOB, KaK IpaBuJo, He nmpeBbiiaer 13 mm. Onaere-
HHe TPOH3BOJAT OOBIYHO Ha ONJIETOUHBIX MallMHax ¢ Oapa-
6anHblM oT6opoM. Ilpum 3sTom Merome orbGopa pykaB Ha
rH6KOM JOpHEe HeCKOJbKO pa3 obepThiBaeTcsi BOKpYr 6apa-
6aHa, H TpeHHe HCKJIOYaeT BO3MOXKHOCTb NDPOCKaJb3HBA-
HHSL.

Hanee 6ymer pacCMOTpPeHO HaTs)KeHHe HHTe#l IIpH OT-
6ope co ummnyaenepxaresneid. 34ecb, OIHAKO, JOCTATOYHO
3aMEeTHTb, YTO KaXKABIH HIMyJefep:KaTelb OCHAIIEH MPYXKH-
HaMH JIJs HaTsKeHus HHTe#. [losToMy MexaHusm or6opa
pyKaBa JoJizKeH ofecreyMBaTb HOCTATOUHOE YCHJHe IJs
IpeofoJeHHs] CyMMapHOH CHJBl HaTsXeHHs, CO3]aBaeMoro
BCeMH MIMyJefepKaTeNsIMH OIIETOYHOH MaIlHHB, H Mac-
COf JOpHAa C HaJeTOd Ha HEro pe3HHOBOH KaMepoi. ITO
TATOBOE YCHJIHE AeHCTByeT MeXAy OTOOpPOM H KOHyCOM
OILJIETEHHS, T. €. B TOUKE HAJOXKEHHs HHUTeH Ha 3aroToBKY
pykaBa.

B cBsiau ¢ Tem uTO rMOGKMH NOpH, KaK H KaMepa, H3ro-
TOBJEH H3 DPE3HHbl, TArOBOEe YCHJHe BLI3BIBAET BBITAXKKY
JIOpHa ¢ KaMepoH Ha yyacTKe MexKAy OTOOpOM H KOHYCOM
omjerenns. OnjeTouHas MallMHa TNpojoJkaeT paboraTb
COBeplLIeHHO HOpMaJbHO, WUMyJelepXKaTeJH BpallaloTcs cO
cBoell OOBIYHOH CKOpPOCTBIO M MeXaHH3M OT6opa IpPOTATH-
BaeT pyKaB uepe3 MaIlHHY Cc OBICTPOTOH, oNpeneasieMoi
HaGopoM lectepeH. DTOMy OyAeT COOTBETCTBOBATbH H Liar
ONJIETEHHS, €CJH €ero H3MepHTb Ha ydyacTKe MeXIy KOHY-
coM OmyeTeHHss H or6opoM. Ecian Te Xe caMble marH Hs-
MepHTb MocJe OTOOPOYHOTO MeXaHH3Ma, MJIHHa HX Oyner
ropasfo MeHblle. DJAaCTHYHBIA JOpH, BO3BpaUIasich K CBOe-
My TepBOHayaJbHOMY COCTOSIHHIO, CTaHOBHTCA TOH XKe
IJIMHBI, KaKyl0 OH HMeJ IO BBITSXKKH, H YIJIOTHSIET HHUTS-
HyI0O oIlIeTKy. BciencTBHe 3TOTO IPH H3TOTOBJEHHH pyKa-
Ba Ha THOKOM JOpHe HeoOXOAMMO TNOAOHpaTh CMEHHbIE
IIeCTepHH C y4eTOM lara OIJIeTeHHs B CBOOOJHOM COCTOSI-
HHH pYyKaBa, T. €. NOCJe OKOHYAHHS [eHCTBHSI TATOBOTO
YCHJIHA.

Hlar omJjeTeHus Ha 6e3NOPHOBBIX pyKaBax CJeAyeT H3-
MepATb NOcCJe BbIXOAAa pyKaBa M3 TsAHYLIEro npucrnocobie-
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HHUsl, a TaKxKe CIOYCcTd HeKOTOpoe BpeMs IIocje 3TOro,
KOT/la 3aBEpLIMTCH MpPOLECC BOCCTAHOBJEHHS (OpPMBI Ka-
MepHhl.

[To 3Tol npHuyHHE 3aBHCHMOCTb MEXAYy KaKHM-JIHGO
coueTaHHeM LIECTEPEH H LIaroM OIIeTeHHs OyneT MeHee
TIOCTOSIHHOM, YeM B NpeABlAylieM cayydae.

Yucao norokoB Ha AmoiiM. Hekoropble pHpMBI, H3roTaB-
JIMBAWOIIME OIJIETOYHbIE MAlllHHBI, B KayecTBe XapaKTepH-
CTHKH MaIlHHBl yKa3bIBAIOT YHCJIO NMOTOKOB Ha mioiM. Tep-
MHH <«IIOTOK» OTHOCUTCH K HHTSM, CXOASIIHM C OJHOrO
LImyJefepKaTessi, a «YHCJO TMOTOKOB Ha MOHM» 0003HA-
yaeT YHCJIO TOTOKOB HHTEH OJHOrO HalpaBIeHHs Ha JIO#-
me (25,4 MM), T. €. UHCJIO TIOTOKOB HHTeH CO LUMyJeaepKa-
TeJel, BpallalOUIMXC B OJHOM HampaBJeHHH 10 4aCoOBOH
UM TPOTHB 4aCOBOH cTpesnkH. HacTo BO3Jje OMJIETOYHOH
MalIMHBl NMOMEIIAIOT TabJHUKy, YKa3blBAIOU[YI0 YHCJIO MO-
TOKOB Ha MHIOHM IIpH KaXAOM COYETaHHH CMEHHHIX
IecTepeH.

XapaKTepHUCTHKA OIJIETKH, Bblpakaemas YHCJIOM IIOTO-
KOB Ha [10fiM, MOXKeT OBbITb Jerko BHIpaXkeHa LIAaroM Of-
JeTeHHs1. Ha npakTHKe 3TO cuenaThb JIeTKO, HO TeOpeTHYe-
CKH TOYHOe mpeoGpa3oBaHHe NMPOBECTU 3HAYHTEJBHO CJIOXK-
Hee, KaK OyneT mokasaHo HHXKe. IIpuMeHsieMBIH B KaXKzo-
[IHEBHOH IIpaKTHKe METOJ Ilepexofa OT 4YHCJa NOTOKOB Ha
MIOWM K IIary ONJIeTeHHs OCHOBAaH Ha IPOCTOH MpPOMOpPLHH.
[Tox mwaroM oOIJIeTEHHs NOAPAa3yMeBalOT pacCTOAHHe, 3a-
HEMaeMoe IOTOKAMH HHTell cO IumyJenepxartenael, Bpa-
IIAIONINXCA B OJHOM M TOM XK€ HalpaBJeHHH, T. €. MOJOBH-
HHl BCeX IUMyJefepKaresnell omjeTouHo MamuHbl. Eciu us3-
BECTHO, KaKOe YHCJO NIOTOKOB HAaXOIHTCS B OJHOM JIOHMe,
MOKHO JIEFKO OMNpenesNHTb pacCTOAHHe, KOTOpoe 3aliMyT
NOTOKH C TOJIOBHHBEI ILIMyJefepxKaTesell OMJeTOYHOH MallH-
uel. Illar omserenuss ompepensiercs BulpaxeHuem N/2S,
rae N — uucrio mimyJefepiKaTesnell OMJIETOYHOH MAaIIHHHI,
S — uucJI0 MOTOKOB Ha AIOKM.

Yros OMJNETEHUA

Bbile ObLIH PacCMOTPEHBl OCHOBHBIE XapaKTEPHCTHKH
OMJIETOYHOH KOHCTPYKLHH, 3@ HCKJIOUYEHHEM OTHOH H3 BaX-
HeHIIMX, — yrya, NOJ KOTOPHIM JIOXKATCS Ha pyKaB MOTOKH
HHUTEH.



O6pa3oBaHue yria ONJeTeHHsl. YTOJ OIJeTeHHs obpa-
3yeTcsi B pe3yJbTaTe ABYX [BHXKEHHH (BpallaTeJbHOr0 H
NOCTYNaTeNbHOI'0), COBEpLIAEMEIX OIJIETOYHOH MalIMHOH
IIPH OMJIETEHHH.

BpamiarensHoe ABHXKEeHHe C MOCTOSHHON CKOPOCTBIO CO-
BEpIIAIOT ILINyJeLepXkKaTeld C 3aKpelJeHHBIMH Ha HHX
HIMYJSIMH TIPSI)KH BOKPYT OIJIETAEMOTO pPYKaBa; NpHUYeM I0-
JIOBHHA LINyJIeflep:KaTeNeil BpallaeTcst 0 YacoOBOH CTPENKe,
BTOpasl INOJIOBHHA — IIPOTHB YacoBOH cTpedkH. CKOpOCTb
BpallleHHsl IIyJefepkaTenell NOCTOSIHHA JJIs1 KaXKIoli Ma-
IIHHBl B He MOXKEeT U3MEHATbCS NPH CMeHe THNA HUTEH HJIH
H3MEHeHHH IHaMeTpa pykana.

[ToctynaTesnbHOe NBHXKEHHE COBepLIAET OINJIETAEMBIH PY-
KaB, ABHXYIIHMACS Yepe3 IEHTP OILIETOYHON MAIIUHBEL CO
CKOpPOCTBIO, KOTOPYIO MOXKHO JIETKO perynauposats. Ilocty-
naTeJbHOE [BHXKEHHe pyKaBa o0ecreyuBaeTr Iefb, TaHKO-
BOoe OTGOPOYHOE YCTPOHCTBO, MPHBOJNHBIE POJHKH H ApYyrHe
yerpoiictBa. OMHAaKO BO BCEX CIyYasix H3MEHEHHe CKOPOCTH
JBHXKEHUS] OCYIIECTBJISIETCS CMEHHBIMH HiecTepHsiMH. Pas-
Mep LIeCTepeH ONpefeJseT YHCJIO 3yObeB, NMpPHUEM KaxKJoe
CoueTaHHe LIECTEpPeH IMO3BOJISIET NONYYHTb OIpEeeNeHHYIO
TIOCTOSIHHYIO CKOPOCTh OTGOpa.

Yroa omierenus moxer 6HTL or 0° mo 90° B 3aBHCH-
MOCTH OT CKODOCTH IBHIKEHHS pYKaBa uepe3 OILIETOYHYIO
mamuny. Tak, eclu pykaB NMpaKTHUECKH He ABHXKETCS, a
MamuHa paboraer, TO ULIMyJedepXKaTeqd MPOMOIKAIOT
HaKJagpBaTh HUTH APYT Ha Apyra, o6pasys yroJ oImJjere-
Hus paBHB 0°*. B npoTHBOMOJIOKHOM cJyyae, €CJIH CKO-
pPOCTb IBHXKEHHSI pyKaBa HaHOoOJbINAS, HUTH GYAYT JOXKHTh-
csl MapajJieIbHO OCH pyKaBa, yroa G6ymerT CTPEMHTbCS
K 90°

YxasaHHbBle IBa ABHXKEHHS IO3BOJSIOT OIJIETOYHOH Ma-
IIHHE YKJIaAblBATb HHUTH Ha DPYKaB B JBYX HaNpaBJIeHHSX
OJHOBPEMEHHO 110 OKPYKHOCTH H BJOJb 00pasyioluell pyka-
Ba.

JlnameTp HaJIOKeHHs] HHTeH OnpenensieTcsi HapyXKHBIM
IYaMeTpoM KaMephl pykaBa. PaccrosHue no oGpasyolei
pykaBa, MPOXOLMMOe JIOOBIM TOTOKOM HHTe# 3a OIHH
o6opoT IIaHIIaf6Ge, Ha3bIBaeTCsd LIArOM OMJIETEHHS.

* ABTOp onpefender yroJ OITeTeHHS OTHOCHTENbHO TIOMEPeyHOH
ocu pykaBa. B CCCP yroa onsierenns onpele/sioT OTHOCHTEILHO Npo-
noJIbHOI ocu pykasa. — [Ipu. nep.
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YTouHeHHbI# MeTOJ OMNpeleJeHHs Yyraa oOlJeTeHHUs.
Yroa omsieTeHusi HoJyyaeTcss B pe3ysbTaTe ABHXKEHHS ABYX
BIOB. 32 eIUHHUY H3MepeHHs JBHKEHHs NPHHHUMAIOT pac-
cTOsiHMe, NpOfileHHOe 3a enuHHULy BpeMeHH. IIpakTHueckH
MMeeTcss B BHAY INPOAOJKHTeNbHOCT | ofopora mmyJe-
fepxKaTeas BOKPYr ocH (CM. IvI. 7).

Omnpenenenune yria ONJIETEHHS CKJaJbIBaeTcs H3:

a) M3MepeHHs luara OIUIETEHHS;

6) H3MepeHHs HapyXKHOTO JHaMeTpa OMJIETKH;

B) BHIYHTAHHS M3 3TOrO AHAMeTpa TOJIHHBI OJHOH HH-
TI, HCNOJNb3YeMOH IJ5 HAHHOH ONJeTKH (ecJH HeHCTBH-
TeJbHAs TOJLIHHA OJHOrO CJOSl OIJIETKH HEeH3BecTHa, TO
NPHHHUMAIOT B pacyeT MNpeAlosaraeMyio TOJNLIHHY);

r) TIepeBoJa 3TOro MOJYYeHHOro nuameTrpa B 3¢-
(eKTHBHBIH NepHMeTpP OIJIeTeHHS YMHOXeHHeM Ha YHC-
JIO T;

J1) ompenesNeHHs OTHOLIEHHs Iara OIUIETeHHA K 3¢-
(eXTHBHOMY NEpHMETPY ONIETEHHS;

€) HaxoXJeHHMs 3HayeHHs Yyria no Tab.auuaM HaTty-
pasbHBIX TAHTEHCOB.

YkasaHHbIH crmoco6 oOmOpefesneHHss yria  OIVIETeHHs
SIBJISIETCS JOCTATOYHO TOUHBIM [J51 pYKaBOB BCEX NHAMETPOB
H ocofeHHO ynoGeH IJs DYKaBOB MaJoro jnHamerpa, rAe
omxbKa NMpH ONpeleeHHH TOJLIMHBL ONJIETKH 6O0Jblle, YeM
B cJyyae PyKaBOB GOJbIIHX JHAMETDPOB.

OnpeneneHne yria onjeTeHnsi Ha KOPOTKOM o6pasue
pykaBa. MHorma Tpebyercs ompenenuTb YroJ OIUIETEHHS B
KODOTKHMX 00pasliaXx pyKaBOB IJIHHOH OKOJO 25 MM.

[TonoBHHY uHCJIa WINYJb ONJIETOYHON MallMHBI, Ha KO-
TOpOil ONJeTaJH PYKaB, MOXKHO Y3HaTb, MOJCYHTAB YHCJO
NOTOKOB HHTeH B TOpILle H pa3jes]HB ero Nornojam.

Ecnmu x 3ToMy uyHcny npubGaBHTb ONHH, TO, H3MEpHB
paccTrosiuue MeXAYy CpeJHHMMH TOYKaMH KpaHHHX IOTO-
KOB, MBI NOJIYYMM llIar oljieTeHHs. B cayuae, ecian Ha IjH-
He o6paslia COJepKHTCS MeHblllee YHCJIO TOTOKOB, 3aMe-
DSIIOT pacCcTOSIHHE MeXJy CpPeIHHMH TOYKAMH MaKCHMaJb-
HO BO3MOKHOTO Ha JaHHOM oOpasme uyHciaa notoxoB. Iar
OlJIeTeHHs MOXKHO HaHTH C TOMOLIbIO IIPOCTHIX pa-
CUETOB.

S¢ddekTHBHLIA AHAMeTp ONJIETEHHS JIETKO ONpelesHuTh
HelocpelCTBEHHO, 3aMepssl HAapyKHBIH [JHAMETD OIIETKH
UITaHTeHLHPKYJIEM C MOCJAeAYIOUIHM BBIYHTAHHEM TOJLIHHBI
OJIHOH HUTH.
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Onpenesenne yrana onnereHuss Merogom orneuarka. Oni-
CblBaeMBblfi 37eChb METOJ $IBJSIETCS INPOCTHIM UM HaHboJee
LOCTYIHBIM CIIOCOGOM OIpelesieHHsl yria ONJIETeHHsS Ha Npo-
M3BOJCTBE IIPH YCJOBHH, YTO 4YacTb OIJIETKH OOHaXeHa.
Ecnn npoBepka NMpOH3BOAHUTCA B MOMEHT OIIETeHHsI pyKa-
Ba, TO 3ajaya ympoulaercs, TaK KakK OIJIETKAa OTKpHITa.
Ecan pykaB NOJHOCTbIO H3TOTOBJIEH, HEOOXONHMO  OCTO-
POKHO CHSITb YaCTh HAPYXKHOTO CJIOS.

Croco6 3ak/aouaercs B caepyiomem. Ha ywacrtoxk om-
JeTKH [0 BCeMy AHaMeTPy pyKaBa HAaKJIaIblBAlOT JHCT
6ymars, no KOoTOpPOH HPOBOASIT CBEPXYy KapaHAAIIOM HJIH
BockoM. [Ipu 3TOM Ha mnoBepxHOCTH OyMmaru noJyyaercs
OKpallleHHbIH oTmeyaTok. JIuct OyMmaru AoJaxeH OBITH HO-
CTAaTOYHBIX pa3MepoB JJIsI BO3MOMKHOCTH DaBHOMEPHOTO
HaXKHMa PYKH IO BceMy JHCTy OyMard, HallpHMep, IJHHOU
100 mm. IlIupuua sucTa NOJKHA IOJHOCTBIO OXBaTHIBATh
IJUHY OTUJIETKH, NPH 3TOM MAOJIKHO OCTaBaThCid H3OBITOYU-
HOe moJie JJIs 3aXBaTta PyKoil.

IIpu nporupanuu Oymaru rpapurToM HeoOXOIUMO CcJe-
IHUTb 32 TeM, 4ToObl 6ymara He cobGHpaJiach CKJIaJKaMH, He
CHHMaJacb M He cJBHrajacb. PekomeHnnyercsi NpOTepeThb
KaK MOXHO Gospliyio noBepxHocTb. [locie mosyueHus or-
neyaTka OIJIeTKH OyMary CHHMAlOT H KJaAyT Ha IJIOCKYIO
IIOBEPXHOCTb.

Yros omJieTeHHs1 H3MEpPSIOT HeNOCpPeACTBEHHO TPaHCIop-
THpOM 06e3 MONMOJIHHTEJbHBIX DAacyeToB M H3MepeHHH. JIHcT
6ymarn KJIaAyT Ha Kpaif CTOJa TaK, YTOOBl IJ1a3 HaXOMHJI-
csl Ha ypoBHe Gymaru. bymary moBopauyHBalT A0 TeX MOP,
noKa ria3 He OyJeT CMOTpPeTb TOYHO BIOJb JHHHH IMOTOKA.
JlMHeHAKy NpHKJIaABIBAIOT TOYHO K cepenyHe JHHUH. [locie
3TOTO JIMHHIO MOXKHO BBIIEJIHTb, Gojiee 4eTKO oO0Benss ee
KapaHaamwoM. ITy e OlNepallHi0 MOBTOPSIOT AJs JIHHHH,
06pa3oBaHHOH HHTBIO CO LUNYJH, Bpallalouieldcs B NPOTH-
BOTOJIOXKHOM HalNpaBJeHHH. YToJ OINIeTeHHsS OIpeaessioT
Kak yroJ, OrpaHMuYeHHBIH KaxKJOH H3 yKa3aHHBIX JHHHUH H
JIHHHEl, NPOBENEHHOH IO MOBEPXHOCTH pyKaBa NOJ Mps-
MBIM YIJIOM K cedeHHI0. LleHTp TpaHCIOpTHpa ycCTaHaBJIH-
BalOT B TOYKE NepeceyeHHs ABYX JHHHH IS H3MepeHHs
yrna. Ilpy HeoOXOMMMOCTH 3TH JIMHHH MOXKHO MNpPOMIOJ-
KHTB.

B cBsi3n ¢ TeM, YTO KaxKjas H3 3THX JIMHHH OorpaHUYMBa-
eT Yrosl OTHOCHTEJIbHO LEHTPa/JbHOH JHHHH, 06a 3THX yriaa
JOJIKHBI GBITb pPaBHBI, TAK YTO YrOJ OIJIETEHHS MOXKET
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GbITb OllpefiefieH, KaK 1OJIOBHHa yrja, o6pa30BaHHOIO JiH-
1IUSIMi HanpaBJ/eH#sl MTOTOKOB.

CuiniTaercs, YTO 3TOT MCTOZ MeHee TOYeH, UeM BLIIIEONH-
caHHBble, B CBSI3H C 3aTPyAHEHHSIMH MpH ONpeJejeHHH JIH-
nuif, KOTOpble HYXXHO BBIAEJNATH IPH PACCMOTPEHHH PHCYHKa
omjIeTKH. B MeHbLIeA cTemcHH BJHSAET Ha TOYHOCTb 3TOrO
METOLA HeJOCTATOYHAs YETKOCTb OTHeuaTKa OMJIETKH Ha
pvmMare.

Omnpejesende yria OMJETEHHs MO 30HTY OMJETOYHOI
mauuHbl. [IpuGau3nTeNbHOE 3HayeHHe YIja HaJOXeHH
HUTEeH Ha OIJieTaeMblH Ha JOpHE pyKaB MOXKHO JIETKO Hai-
TH 10 yray, o6pa3yeMOMy 30HTOM OIUIETOYHOH MallIHHH
Il TJIOCKOCTBIO BpalleHusi wmysenep:xareneil. Takoe ompe-
JieNleHHe yrJa ONJETeHHs HMeeT CMbICJ TOJbKO B KayecTBe
oblIell NPOBEPKH, KOTJa HET APYTHX CPeACTB i MpHOJIH-
’KeHHOH OL€HKH yTJa OMJIEeTeHHS.

Takas mnpoBepka Gosee TOYHA, 4eM IIONHITKA ONpeJe-
JUTb YroJ OIJIETeHHs HpH OerJioM B3TJsAAe Ha OIjIeTae-
MbIH pyKaB, [da’Ke eCJH XOPOUIO BHIHO BCE [ETaNH OILIeT-
ki. 1o 30HTY OIUIETOYHOH MAIIMHBI MOXKHO NpPHGJH3HTENb-
HO OLIEHHTb YroJ OIJIETeHHs C NMPOTHBOMNOJIOXKHOIO KOHIA
nexa.

To, uro yroJs, oGpasyeMblii 30HTOM OIUIETEHHS, paBeH
YIJy, TOJ KOTOPHIM HHTb OOBHBaeT DYKaB, JIOTHUECKH CJe-
IyeT M3 TOrO, YTO JHMHHS HHTH B 30HTE€ TpPAaKTHYECKH
ABJAsieTCS MPOAOJIKEHHeM HHTH, HAyILeH BOKDYr pyKasa.

SMODOEKTUBHBLIA JUAMETP OMJIETEHUA

Kak yxaselBajioch BHIILIE, YIoJ, NMOA KOTODHIM IPOH3BO-
IUTCSl ONJIETeHHe, 3aBHCHT OT ABYX BHIOB ABHxKeHHs. [lep-
Basl COCTaBJAOLIAsA, T. € HIar ONJIETeHHS, pacCMOTpeHa B
npenbAyIieM pasjese. Bropas cocraBagoollas XapakTepH-
3yeTcsi NHaMeTPpOM HaJOXKEHHS ONJIeTKH, paBHBIM JHaMeT-
Py 3aroTOBKH, Ha KOTOPYIO HaHOCAT omaerky. Ecan omier-
Ky HaHOCST Ha 3aroTOBKY JAHaMeTpoM 25,4 MM, TO OBLIO
Obl HeNpaBHJbHO CYHTATb, YTO CPENHHI AHaMeTp OImJeTe-
HuSl paBeH 25,4 MM, Tak KakK IIpH 3TOM He OyAeT yuTeHa
tonuiiHa HutH. K muamerpy 25,4 MM ciaenyer no6aBHTb
YIBOEHHYIO TOJIIHHY TOJOBHHBI CJOS HUTEH HJH, Ipoule
roBOpsi, TOJNILHHY OJHOTO CJOSI HHTeH.

[To oObluHOH cXeMe OIIETKH <«JBa uepe3 ABa» MakKCH-
MaJibHAasl TOJIHHA CJIOSl OMJIETKH paBHA ABOHHOHA TOJIIHHE
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HuTH. OgHaKo (akTHUYECKH B TOUKE TepecedeHnss ABYX
[NOTOKOB MaKCHMaJbHas TOJIIIHA OMJETKH OyAeT HEeCKOJb-
KO MeHbllle YABOEHHOH TOJLIHIBEI HHTH, TaK KakK Iepece-
Kamouigecs IMOTOKH CKHMAIOTCS INPH NPOXOXKJIEHHH CHH3Y
H CBepXy OTHOCHTEJNBHO ApYyr apyra. Jlnamerp 3aroToBKH,
Ha KOTODYIO HAHOCHTCS OIUIeTKa, IJIIC (pakTHuecKas TOJ-
HIHHA CJI0S OIJIETKH Has3biBaercs 3Q(eKTHBHBIM AHAMETPOM
omeTeHus. Ilpu yMHOXeHHHM 3TOro QuameTpa Ha BeJHYH-
HY «f» ToJyyaeM 3(QeKTUBHBHIA  NepUMeTp  OIJIeTe-
HHS.

Kak mokasaHo, [HaMeTp HaJ0MKeHHs OIJIeTKH, T. e. JHa-
MeTp, COeJHHSIOUHI CpeqHHe TOYKH CJOs OIUIeTKH IO
06eHM CTOpPOHAM 3aroTOBKH, — 3TO TOT caMbifi 3Q(peKTHB-
HBI THaMeTp, KOTOPHIH BXOJHT B pacyeTHyo GopMy.ay pas-
pylIaloIero IaBJeHHs OJs OIJIETOYHOrO pykaBa (cM.
ra. 7). IloaToMy HpHHATO HCIOJb30BATh 3TOT Ke AHAMETD
IpH paccCMOTPEHHH BCEX BOIPOCOB, CBfI3AHHHIX C YIVIOM
omJiereHHs. Hampumep, MmoxkeT NOHanoOHTbCS ONpPENEHTDb
yroJ OmJeTeHHsi Ha ofpaslie TOTOBOTO pyKaBa. B sToMm
clydae OMJIeTKYy OOGHAxKalT H ¢ NOMOLIBI IUTAHTEHIHPKY-
Jisl ONpeNeNsiloT CpPelHHI oHaMerp, H3Mepss HapyXKHbH
JHaMerp OIVIETKH. DTOT AHAMETpP ONpelelsoT M0 KpalHHHM
TOYKAM I[epeceyeHHs HHTeH, TakK 4YTO AJA IOJyYeHH: (-
(PeKTHBHOTO JHaMeTpa HYXKHO IPOH3BECTH BBLIYHTAHHE TOJI-
HIHHBL OLHOH HHUTH.

NAOTHOCTL ONJIETKU

IlInpuHa MOTOKA HHUTH WJAM NPOBOJOKM C OLHOrO WLINy-
aepepxartead. B stom paspene 6ylder paccMOTpeHa IIOT-
HOCTb OIVIETEHHSI H CTelleHb NOKPBITHs MOBEPXHOCTH pyKa-
BOB oOlpefieJeHHbX auaMerpoB. OueBHIHO, 4TO [JIs py-
KaBoB JaHHOIO AHaMerpa dyeM OOJbLIe YHCJIO IUOYJIb H
YHC/J0 HHTeH HJIH IPOBOJOK B IOTOKE, TeM O6oJblie MJIO0T-
HOCTb OIUIeTeHHS. DTO CIpaBeNJIHBO JaxKe sl  cayuas
pacroJioxKeHHsl NOTOKOB HHTeH IapaJJieJ]bHO OCH pyKaBa
AHAJIOTHYHO DPacHOJIOKEHHI0 HHTeH OCHOBHEl B IPOKJAJKe
NPOKJIaI0YHOTO pPyKaBa.

Mu yxe BHIeNH, YTO B OILIETOYHOM pYKaBe MOTOKH
ONJIETKH, HakJajbiBaeMble NPH BpallleHHH IUNyJenepikare-
Je#l 10 4acOoBOH M INPOTHB YaCOBOH CTPEJKH, NMepecekaloT-
csl Ha pyKaBe HOJ OIpeJeNeHHbIM yIJIOM.

62



He cronp oueBHIHa 3aBHCHMOCTh IJIOTHOCTH  OIIETKH
OT yrJia OIUIeTeHHs, II03TOMY Ilepef TeM, KaK MNPHCTYIHUTh
K PacCMOTPEHHIO BOIpOCa O ILIOTHOCTH OILIETKH, HE06Xo-
MO BBHISIBUTb BJHSIHHE yrJa OIJIETeHHs Ha IUHpHHY IIO-
TOKa HHUTH, KOTOPYIO H3MEepsIOT IIOA MNpsIMBIM YIJIOM K
HanpaBJaeHuio notoka. IIIMpHHY OQHOH HHTH I/ KaXKIOTO
THIA TPSiKH CJAefyeT ONpelesdTb KaK MOMKHO TOYHee, TaK
KaK Ha OCHOBAHHM 3TOfi BeJHYHHBI IIPOHM3BOJASAT pacyer
IIHPHHBI IOTOKA [JI5 JIOOOro yria ONJeTeHHs.

OIupuHy OAHHADHOTO IOTOKA HHTEH ONpENesHUTH JIETKO.
Ec/H NOTOK COCTOHT M3 HECKOJbKHX HHTEH, pasMellaeMblX
Ha OILIeTaeMOil TOBEPXHOCTH PAaBHOMEDHO H IIOTHO, IIH-
pHHY NOTOKAa OIpPeNENsIOT YMHOMKCHHEM IIHDHUHBI OXHOH
HHTH Ha YHCJO HHUTeH B ULINMyJelepiKarele.

OmnpepesneHde MJIOTHOCTM ONJETKH. DBrime yxasbBa-
JIOCb, YTO MJis [OJIHOTO HCIOJIb30BAHHS NPOYHOCTH HHTEH,
06pasyoIIHX OIIETOYHYI0 KOHCTPYKUHIO, HeoOxoaHma He-
KOTOpasi MHHHMaJbHasi IJIOTHOCTb OmeTkH. Ecam  Takas
IJIOTHOCTh He JOCTHCHYTA, PYKaB paspyIIHTCs IIOA HeHcT-
BHEM BHYTDEHHEro [AaBJIEHHS BCJEACTBHE I[POJABJIHBAHHUSA
BHYTPEHHEr0 PE3HHOBOTO CJIOS Yepe3 NPOMEXKYTKH B OIVIET-
ke. C apyro#i CTOpOHEI, KaK OBLJIO NOKa3aHO IIPH PacCMOT-
PEHHH BOIPOCOB aJre3HH, OMJIETKa MOXKeT ObITb HaCTOJBKO
IVIOTHOH, UTO €€ MOXKHO paccMaTpHBaTh KakK TKaHEBYIO
npokaaaky. Mcxons u3 5Toro, HeETPyAHO NPHATH K BBIBOLY,
YTO JJI KaxKAOro yrjia OIJIETeHHS H LIHPHHBL HHTH HOJIXK-
Ha GBITb ONTHMAaJbHAs IJIOTHOCTb OIJIETKH.

Jo cux mop Mbl paccMaTpHBAJIH OTACNbHO KaxKAbIH H3
(GakTOpPOB, BJIHSIONIHX Ha INIOTHOCTh ONJETKH. Temepb pac-
CMOTPHUM HX B cOBOKYmHocTH. OTmeueHO, yTO yeM OGoJblue
YHCJAO LINyJefepixKaTesNed M YHCJIO HHTeH Ha KaxKJOM H3
HHX, TeM 00Jbllie MJIOTHOCTh OMJeTKH. UeM GoJbllue yroJ
OIJIETEHHs, TEM OILIETKAa MOJyYaercsl IJOTHee IPH IIPOYHX
HeM3MeHHBIX (akTopax; KaxKjaas HHUTb OyAeT IIHpe IpH
YMEeHbLIEHHH Yrya OmJeTeHHs. [[oNoNHHTeNBbHBINH (HaKTop,
KOTOpPHIH c/efyeT NPHHATH BO BHHMaHHe, — 3TO BO3MOX-
HOCTb HCNOJNB30BaTh HHTH C pasJHYHBIMH OODbeMHBIMH
XapakTepHCTHKaMH B 3aBHCHMOCTH OT HeOOXOAHMMOCTH
coxpaneHus (opmbl. B naHHOM ciydae MBI paccMaTpHBaeM
06'beM HHUTH HE3aBHCHMO OT ee TIPOYHOCTH.

Hapsiny ¢ ynoMsaHYTHIMH (axTopaMH HEOOXOZHMO Tak-
JKe YUHTBIBATH pasMep OKPYXKHOCTH pyKaBa, BOKDYT KOTO-
poit MPOU3BOAAT OIIETEHHE,

63



TH Ha omjeraeMod mnoBepxHOcTH. OJHaKO omjeTka, HOJY-
yaemasi IIDH 3TOM, HHKaK He MOJKeT CYHTATbCA HOpMaJb-
HOH, naxe ecau Obl 3Ta KOHCTPYKLHUSI HMeJa XapaKTepH-
CTHKH, OJH3KHEe K TpeOyeMbIM.

Henocratox 3T0# HenpaBHJIBHOH KOHCTPYKUHH — CJHII-
KOM TeCHOe pa3MellleHHe NOTOKOB HHTeH, Kormza OJHH IIO-
TOK TlepeKpbIBaeT 4acTb Apyroro. IHHTH BTHCKHBaIOTCA B
IepUMeTp OINVIETEeHHs, Bpallasch BOKPYI BEPIUHHH 30HTA
omsereHns. PykaBa ¢ Tako#l OIJIeTKOH HMEIOT MOHHKEHHBIE
H3ru6OyCTOMYUBOCTL U CPOK CJYKOBI IpH H3rHOe.



rfIABA 5

MPOLIECChbI BYJIKAHN3ALUH

Crnoco6Bl ByJKaHH3allHH, INpHMEHseMble B pPYKaBHOM
IPOM3BOJCTBE, 3aBHCAT OT MeTOLA H3TOTOBJEHHS pyKa-
BOB. B Hacrosimiell riaBe omHCaHBL CHOCOGH! BYJKAHH3ALHH,
MepCHeKTHBHbIe W TpHMEHsieMble ceffyac B pasHBIX CTpaHaX.
Ha puc. 21 mpencraBieHa cpaBHHTe/NbHAas jguarpaMma *,
KOppeJaupyoumasi MpoJOJIXKHTENIbHOCTh BYJIKAHH3AUWH C
naBJeHHeM HachlleHHOTo napa. OfHHM U3 BaxKHeHLINX pe-
3yJbTAaTOB Ipoliecca BYJKAaHH3aUMH SBJSETCS MOHOJMT-
HOCTh KOHCTPYKIHH. [I03TOMYy BCe CyUIeCTBYIOLIHe CIIOCO-
6bl ByJKaHU3alLHH, KOTOpble OYIyT ONHCAHBI HHXKe, HAIpaB-
JIeHBl Ha JNOCTHKEHHe 3TOH IleM U BKJIOYAIOT B cebsi:

¢dopmoBanue,

ONpeccOBKY OHHTOM,

HCIIOJIb30BaHHEe B KayecTBe BYJKAaHU3YIOIIEH Ccpensl
OCTpPOro napa HJIH BOIBI,

IpUMeHeHHe HeIpephIBHOTO HJH  IOJYHENPepLIBHOIO
METOLAa BYJKaHH3ALHH.

DOPMOBAHME
OCBUHLIEBAHWE

Kak ykasblBaJochb paHee, TAKHM CIOCOGOM H3rOTaBJIH-
BalOT JJIHHHOMepHble pyKaBa. PykaBa By/JKaHH3YIOT B
CBHHILOBOI 060JI0YKe, KOTODYIO HaKJIaABIBAIOT IIOBEPX Ha-
PYKHOIO DE3HHOBOTO CJIOSl, IPOIyCKasi PyKaB 4yepes Mpecc
HJIH 3KCTPYAep AJsi ocBHHIeBaHHs. OCBHHLIOBAHHBEIA py-

* Tlo-BHAHMOMY, TpHUBENEHHAs AHArpaMMa OTHOCHTCS K BYJKAHH-
3allMM B mpecce W [Js PYKAaBHOTO NPOU3BOICTBA IIPAKTHUECKOTO 3HAue-
HASA He UMeeT.
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KaB HaMaTbIBAIOT Ha 00JblLIOH GapaGaH W 3amnoJHSIOT BO-
noii moa nabseHHeM. KOHUBI pyKaBa co CBHHIOBOH 060J0U-
KO# 3axumaior. bapaban ¢ pykaBoM MoMeN[AlOT B BYJKa-
HH3aIHOHHBIA KOTeJ (MapoBoii aBTOKJAaB). Boma BHYTpH
PyKaBa paclIMpsieTCsl M CTAHOBHUTCA Neperpetod. Pykas
OTIPECCOBBIBAETCST CBHHIOBOH O06OJOYKOH, KOTOpas BBINOJ-
HAET poJib POpMBI (OTCIOJA W MPOHUCXOAHT HA3BaHHE MPO-
mecca).

Ecin nns nonyyendss CBHHUOBOH TPyGKHM — HCIOMB3YIOT
OCHACTKy C IVIaAKOH MOBEPXHOCTBIO, TO Hapy:KHAsl MOBEPX-
HOCTb pyKaBa moJiydaercss ryagkoi. Ecam 3Ta  ocHacrka
HUMeeT KaKOH-1u60 pejgbed Ha MOBEPXHOCTH, TO 3TOT
penbedHEIl DHCYHOK OTIEYaThbiBAETCS HA MOBEPXHOCTH
pykaBa.

[Tociie BynkaHH3aUMM M OXJaXKJAEHHs CBHHEL CPe3aioT
¥ BO3BpAIlAaIOT B IJIABHJIBHYIO Te4yb AJs1 NMOBTOPHOTO HC-
NoJIb30BaHHsA. DTOT INpolecc NpPeACTABJAsET cO60H 3aMKHY-
THIH UHKJ, 4TO KOPEHHHIM 006pa3oM OTJHYaeT €ro OT MpOo-
lecca HCIOJb30BAHUS CBHHIIA NIPH H3TOTOBJEHHH 3JEKTPH-
yeckoro Kabensd. Tam OoJbliass yacTh CBHHIIA HJIM CBHH-
LOBOTO CIJIaBa «TepseTcA», TaK KaK BXOLHT B KOHCTDPYK-
IHIO KabeJs.

[Ipu wu3roToB/eHHH IJHHHOMEDPHOTO pYyKaBa ¢ HCIHOJb-
30BaHHeM Ipecca OJs OCBHHIEBAHHS UHPKYJSLHsS CBHHIA
He MNpeAcCTaBJsieT HMKaKOi mpobJsembl. BHyTpu mpecca
HHUKAaKOH 3aJepKKH CBHHIIA He MOXeT OHTb Osarogaps
MIyHKepy, obeclleyHBalolleMy I[OCTOSIHHOe [aBJeHHe TpH
3KCcTpy3uH cBuHLA. IIpH Hcmosb30BaHWM [JIS OCBHHIEBA-
HHSI 3KCTpPyJepa HeNpephlBHOIO AeHCTBHA CBHHEL JOJIXKeH
OBITh XMMHYECKH YHCTHIM, MO3TOMY HeOOXOMUM TIUIATeNbHBIH
n1a60paTOpPHBIA KOHTDPOJIb ONepalHil OYHCTKH CBHHIA.

KoHTpoap kauvecTBa cBUHUA. Kak mokaszaju HCCIeno-
BaHHs, ONTHMaJbHAsI CTelleHb YHCTOTBHI CBHHIA, HCIOJIb3ye-
MOro B TIpOLleCcCe OCBHHIIEBAHHs, XapaKTepH3yeTcs ero co-
nepxxanneM 99,9979%. Copnepxxanue MeoH H BHCMYTa
OOJKHO ObITh MHHMMaJbHBIM. OJHaKO CBHHENl 3arpssHsercs
Pa3JHYHBIMH NIPUMECSIMH:

a) npu BO3JEHCTBHH Napa Ha CBHHeL[ IOJydyaeTcsl THAP-
OKCHJ, KOTOPbIH B IIaBHUJBHOH Neyu NpeBpauiaeTcs B OKCHA
CBHHILA

Pb -+ 2H,0 — Pb (OH), + H,
Pb(OH), — PbO + H,0
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6) mpu BO3AEHCTBHH Cephl, HaxOXsLleHcs B Pe3HHOBOI
CMECH, Ha CBHHUOBYX 000J04Ky o6pasyercsd cyJabdHua
CBMHLA, KOTOPHIA 4YacCTHYHO pPacTBOpPAETCs] B pacIlaBJeH-
HOM CBHHIIe

Pb 4 S — PbS

B) IIpH €CTEeCTBEHHOM BO3AEHCTBHH BO3AyXa Ha IOBEpX-
HOCTb paCILIaBJEHHOrO CBHHUA 00pa3yeTcs OKCHJ CBHHIA
(okannHa)

9Pb 4 O, — 2PbO

Ha 6opbby ¢ okanWHOA 3aTpayeHO MHOINO YCHJHH.
B Hacrosimiee BpeMs B pasHBIX CTpaHaxX Mupa paspabora-
HBl pasJjHyHbIe CIOCOOB ee yaaleHHs:

1. Mcnonbp3oBanueM ABYX MIaBUJIbHBIX Ieded NOCTHUraioT
B 3TOM cJyyae HaHboJee IOJHOrO OTHEJEHHS OKAaJMHBL.

2. Ob6paborka CcBHHIIA @yTeM IepeMeIlHBaHUS B HEM
yriepofa u xjgopuna ammoHMA. [lpu sTom yraepon BCTY-
naer B XHMHYeckKoe B3aHMOJAEHCTBHE C OKCHJIOM CBHHIA, a
XJIOpHJ aMMOHHSI YCKOPSieT PeaKIHIO:

2Pb0 + C - 2Pb + CO,

3. HarpeB merania B ra3oBoii cpele yMeHbIaeT BO3-
JeficTBHe aTMocdephl Ha MOBEPXHOCTh MeTaJla.

4. [lponyckaHHe Ny3BIPbKOB a30Ta uYepe3 CBHHeI CIIO-
co6CTBYeT OYHCTKE CBHHILA.

5. [IpakTHueckuii mpueM, He UMEIOIIUH HAYYHOrO 00BsC-
HeHHs, 3aKJwouaeTcs B JOOaBJeHHH ONHJOK, Jyka H Kap-
To(essi B BAHHY CO CBHHLOM.

6. KoHTposip TeMImepaTtypHOro pexuma IJIaBJeHUS
CBHUHIIA.

Bce ckasaHHOe OTHOCHTEJIbHO OKAJHHB CBHHIA OJHHA-
KOBO OTHOCHTCSI KaK K Tpeccy, TaK H K 3KCTPyIepy OCBHH-
1eBaHus, HO Cy/Jb(UIHbIE COEIHHEHHS OCeJaloT TOJNbKO Ha
IIHEKe 3KCTpylnepa H uepe3 HEKOTOpPOe BpeMsi BbI3BIBAIOT
MyJbCALMI0 TPH 3KCTPY3HH. DTO CHHUKAET NPOH3BOJHUTENb-
HOCTb OGOPYIOBAaHHS W NPUBOAHT K HEOOXOMHMOCTH pas-
GOpKH 3KCTpyHepa W uHCTKH LiHeKa. CyllecTByeT HECKOJb-
KO CmocoGOB YBeJNHYEHHs HHTEPBAJIOB MEXAY YHCTKAMHU:

1. Jo6GaBneHHe K CBHHIly HaTpHs A/ OJHOBPEMEHHOIO
ynaneHusl KaK KHCIOPOAA, TaK U cy/bbuia:

PbO + 2Na — Pb + Na,0
PbS + 2Na — Pb -+ Na,$
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2. KoppekTHpoBKa pelenTypsl Hapy:HOro PE3HUHOBOTO
c70sl pyKaBa C ILeJbl0 IOJYUYeHHs DEe3HHBl C MaJbiM CO-
jep:KaHueM cepbl HIH GeccepHoil. OCBIYHO pe3uHa HapyX-
HOTO CJI0Si comepKHT 2,5—3% saeMeHTapHO# cepbl. Pesu-
Ha C MaJbM COAepKaHHEeM Cepbl MOXKET COfepXaTb YCKO-
puTeJb TPYNNbl THypamMa M HeGOJbIIOe KOJNHYECTBO CEpEHl
(0,3%). Ecau 5T0 3KOHOMHYECKH BBIFOJAHO, cepy HOJ-
HOCTBIO 3aMEHSIOT CEJEHOM HJIH TeJIypoM, KOTOphie 06-
pasylOT CeJeHHA HJIY TeNYPHJA CBHHIA C MEHBIIHM CPOI-
CTBOM K MeTaJsuty, ueMm cyabdun cBuHua. Ilpu ncmoseso-
BaHHM THYDaMHOH BYJKaHH3yIOIIeH CHCTEMbl cepa Haxo-
IHTCA B pesuHe B CBI3aHHOM COCTOSIHHH, KOJHYECTBO BBHI-
neJsolelcs cepbl MOXeT OBbITh NMPOKOHTPOJIHPOBAHO.

H5C2\

Cals
SN—C—5—5—C—N
H,Ce

I I \CH,
S S

TeTPaSTHITHYPAMAHCYJIbOHL

DTOro KoJHUYECTBA CEPHl BIOJHE AOCTATOUHO MJIs BYJKaHH-
sanun nosuMepa. CBOOOIHOH cepbl He OCTAeTCs, Tak 4TO
OHa HE MOXET BCTyNmaTh B peakiuio co cBuHUOM. CreneHb
qUCTOTHl CBHHIA NOBBILIAETCA.

MpeumyumecTBa HENPepbLIBHOTO 3KCTPYAMPOBAHMs CBUH-
ua. [Ipu ocBHHIEBaHHH DpyKaBa Ha Mpecce MNepHOAHYECKO-
ro HelcTBHs, IpH 3arpy3ke CBHHIA FOPSYMUMH HJIH XOJOX-
HBIMH CJAHTKaMH HJIH 3aJUBKOH J[JHHA DyKaBa OrpaHudyeHa
o6beMOM LHJAHHApPA. MeTooy OCBHHIEBaHHSI Ha Impecce
NPUCYLLH CJeAyolie HeJOCTaTKH:

a) Ha NOBEPXHOCTH CBMHLOBOH TPYOKH NpH 3arpyske
KaxKJo# HOBOH MOPLMH CBHHIA 06pasyloTcs HAIUIBIBbI H
YTOJILEHHsT H3-32 OCTAHOBKH Ipecca. B HeroTopnix cay-
yasix NMPHXOLHUTCS BBHIpE3aTh 3TH MeCTa, TOrga IoJyd4aroT-
¢si KOPOTKHE OTPe3KH DPYKaBOB, KOTOPBIE TPYAHO HCIIOJB30-
BaTb;

6) B COeMHEHHH MeXKIy CBHHIOBLIMH CIHTKaMH OCTaeT-
csl BO3JIYX, BCJAENCTBHE Yero NpPH 3KCTPYIHPOBAHHH B CBHH-
OBO# 0060JI0YKe TOJy4aloTCs  OcCJabJeHHBIE  YUYacCTKH.
Bo BpeMsl ByJKaHH3alUH NPH CO3LAHHH AaBJEHHS BHYTPH
pyKaBa B 3THX MecTax MOTyT 06pasoBaTbCs PaspLIBBI, UTO
B pe3yJpTaTe TakKxKe TNPHBOAHT K TOJNYYEHHIO KOPOTKHX
OTpPEe3KOB DPyKaBoB. Ecau paspelB MpoH30llesg Ha paHHef
CTaJIi¥ ByJIKaHH3allMH, TO pPyKaB OyneT 3abpakoBaH.
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YKasaHHble HEOCTATKH OCBHHIEBAHHA B IIPECCe ONpdB-
AbIBAIOT TIpHUMeHeHHe 3KcTpynepa. OmHako, ¢ Ipyro# cro-
POHbI, TPOHU3BOAHTEJBHOCTb IPECCOB, OCOGEHHO aMepHKaH-
CKHX, BbILIe YeM 3KCTpyAepa, HO aBTOP CUHTAeT, 4YTO
IpEHUMYIECTBA 3SKCTPyAEpa KOMIEHCHPYIOT STOT  Hemo-
CTaTOK. DKCTPYNEpPHl LIHPOKO TPHMEHSIOT IJIsi OCBHHIEBA-
HHsSl DYKaBOB BBHICOKOTO MAaBJIeHHs GOJIBIIOH IJIHHBL.

[TocpenctBoM KOHTpO/IHpyeMOro Bo3BpaTa CBHHLA B
ABYXCEKUHOHHYIO CHCTEMY IJIABJEHHS B COUYETAHHH C BO-
ASIHBIM OXJIaXK[€HHEM TOJIOBKH 3KCTpylepa JOCTHUTAIOT
BIIOJIHE YOBJIETBOPUTENbHON HENPEepEIBHON paGOTHl 3KCTPY-
Aepa. Ilomyyaemasi cBHHIOBast Tpy6Ka HMeeT MOCTOSIHHBIH
pasmep no Bceil anauHe. OQHAKO HAa CMeHY JopHAa 4Jf
BBITyCKA DYKABOB APYroro AHamerpa HJH APYroro pHUCYH-
Ka MOBEpXHOCTH Tepsietcss A0 75 MuH. [loatomy uenecoo6-
PasHO MJIaHHPOBATh [LOJTOBPEMEHHYIO PaGOTy 3KCTpynepa.
CmeHa OCHaCTKH — OYeHb TPYAOEMKasi oNepalis, TaK Kak
BHEWIHAA H BHYTPEHHsIsI YaCTH OCHACTKH PAcCIOJOXKEHB Ha
omHoM Jep:karene. IIpn ycTaHOBKe OCHACTKH HCNOJIb3YIOT
CrelHaNbHEIA OOJbLIOH KW, TpeGylomuii NpAMeHeHHs
THAPABJHKH, TOIJAa KaK Ha Ipecce NPHUMEHSIOT OGBIYHBIH
MOJIOT. LIeHTpOBKa MNPOM3BOAHTCH WJIH  UEHTPOBOYHBIMHU
6OJTaMH HJIA 32 CUET TeIIOBONO KOHTPOJA MAaTPHUHOTO
6J10Ka.

IIpu HaHeceHHH CBHHLOBO# 0GOJIOYKH GOJbLIOE 3HAYE-
HHE HMEeT peryJHpoBaHHe TeMNepaTyphl, M[03TOMy B
nocjeHee BpeMs MOJNYYHJIH LIKPOKOE PaCIpOCTpAHEHHE
ABTOMATHYECKHE CHCTEMBl IIOBTODHOH WHPKYJSLUHH BOMIBL.
IIpn ux HcmONb30BAaHHMH HCKIIOYAETCS BEPOATHOCTb 0Gpa-
30BAaHHS HAKHIH B OXJIaXIAWIHMX KaHAJaX 3KCTPyaepa.

Hakonsiennbit B mocielHHe TOJBl ONBIT 3KCIIyaTallHH
NIPECCOB U 3KCTPYHEepOB PAas3JHUYHBIX MapoK JJs OCBHHIE-
BaHHsA I03BOJISIET B KaxKIOM OTAENIbHOM CJyyae paccCMOT-

peTb M OLEHHTb BCe (AKTOPH JJIsi BHIGOPA ONTHMAJBHOIO
MEeTOJa OCBHHIEBAHHS.

BYNKAHM3ALUMA B MPECC-DOPME

lllupoxoe pacmpocTpaHeHHe TMOJyYyHNa BYJIKAaHH3ALHUS
PYKaBOB B JJIHHHBIX (OpMax Ha Npecce, aHAJOTHYHAS TMPH-
MeHseMO# B IIPOM3BOACTBE TPAHCIOPTEPHBIX JEHT.

Takasi mpecc-popma HMeeT psibl MapasJeNbHBIX MOMY-
chepHYECKHX KaHABOK, PACIONOXKEHHBIX N0 [JHHe Mpecca.
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JnuHa KanaBok COOTBETCTBYeT AJIMHE Ipecca M NOCTHraer
40 M. Bysnkauusauus PykaBa B mpecc-GpopMe npousBoguT-
€A TOC/IeOBATENbHEIMU yYacTKaMH. [10 3TOH TeXHOTOIMMH
BHIIYCKAIOT DYKaBa B 3aBHCHUMOCTH OT NHaMeTpa ¥ Macchl
LJIUHOH 1o 250 M.

YKasauHbl npouece sBssieTcs HAeaNbHBIM  CHOCOBOM
BYJKaHU3aLUUK IJIS1 PYKABOB MaJibiX JHaMeTPOB, OCOGEHHO
PYKaBOB 1JIsi Ta30BOH CBADKH WJIH HEKOTOPBEIX PYKaBOB
BbICOKOTO JaBJIeHHs, H3rOTaBJIHBAEMBIX TAKHM CIOCOBOM
B O®PT.

B CILIA stum cnocoGom usrorasausaior JIBYXKaHaJb-
HbI€ DYKaBa BBICOKOTO KauyecTBa AJs Ta30BOM cBapku. Ha-
PYXXHO€ TMOKDBRITHE TaKOT0 pyKaBa OGeclIeyuBaer npoy-
HO€ H HalekKHOE B IKCINIyaTalHH COeNHHEHHEe IBYX pyka-
BOB BMECTe, OLHH — /Il MIOAAYH KHCJIOPOMAA, APYrofi — JJisi
nojayu amerusneHa. Mexay pykaBaMu umeeTcs HIIMpOKas
i NIpOYHAs NepeMbluKa. DTOT METOA I[pUSHAH JIyYLUHM.
HByXKkaHanbHEE pykaBa IMHPOKO npumensores B CIIA w
HeMHoro B CxanauwHaBuu. CUHTAaOT, 4TO IO CpaBHEHHIO
C AByMsl ONHOKaHAJbHBIMH DYKaBaMH TakKoii pPykaB GoJee
YI0G€H ¥ KOMNAaKTEH B SKCIJIyaTalHH.

HenocraTkoM Takoii KOHCTPYKIHH sBiIsieTCS Heo6XonH-
MOCTb 3aMeHATh 06a pyKaBa IpDH BBIXOJAE H3 CTDPOS OZIHO-
ro u3 HuxX. OCBHHUEBaHHe IBYXKaHAJbHOTO DPyKaBa pous-
BOASAT NMOCPEACTBOM CIBOEHHOH OCHACTKH COOTBETCTBYIOLIE-
ro pasmepa 4 GopMHL.

PykaBa onpegenenHoro mnpoguis, HampuMmep CKJIajya-
Tble, OOBIYHO H3TOTABAHBAIOT B BHIE OTHAENbHBIX KOPOTKHX
OTPE3KOB NOCPEACTBOM (OPMOBAHHS WIMPHUOBAHHON TPYG-
KH, C TEKCTHJIbHBIM KapKacoM HJH Ge3 Hero, B MeTaJJH-
YecKo# mnpecc-popmMe NpPH HEGOJBIIOM H3GHLITOYHOM AABJIE-

HHM BHYTPH pYKaBa s oOJerdeHus mpomecca ¢opmoBa-
HuS.

OMPECCOBKA PYKABA BUHTOM

Jnst onpeccOBKH NpPH BYJKAHH3ALHH NPHMEHSIOT 6m—x:
TOBKY HeBYJKaHH30BAHHOTO pyKaBa [OJIOCOH BJIAXKHOH
TKaHH Ha TpPeXBAJKOBOH MaluuHe (KOMOGHHAT-MAalllMHA).
s 6uHTa MOryT OBITH HCNOJB30BAaHBl  XJOMYAaTOGYyMaiK-
HEle, JIbHSIHBEIE, HAHJIOHOBBIE HJIH CMeLIaHHble TKaHH. l'Ipfo
ByJKaHH3alHH IPOUCXOQUT ycCaaKa TKaHH, KOTODYKW y4
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THIBAIOT M KOHTPOJHPYIOT. Ycajka OuHra obecrnedHBaer
MOHOJIUTHOCTb KOHCTPYKUHH pyKaBa.

BHHTOBKY pyKaBa MOXHO IpPOHM3BOAHMTH IOCPENCTBOM
06MOTKH HEBYJKAHH30BAHHOI'O pPyKaBa IOJIOCOH TKaHH NpH
BpalleHud oOMOTOYHOH rosoBkH. IIpn HamoTke OuHTa IIe-
DEKpBITHE MOJIOC TKAaHH N0 IUMPHHE (HaXxJecTKa) OGBIYHO
paBHo 50%, Tak uTo (DaKTHUECKH TOJyyaeTcs HaMOTKa
TKAaHH B [Ba CJI0os 3a OJHY onepanuio. Tak e Kak NpH HC-
NOJb30BAHUH KOMOGHHAT-MAIUHMHBE, OOMOTKAa MPOH3BOJHUTCSA
¢ HaTSKEHHeM, U MOHOJHTHOCTh KOHCTPYKUHH oOecreuH-
BaeTCs ycajko# TKaHM. B kayecTBe GMHTa NPHMEHSIOT TKa-
HH M3 HafJoHa, XJOMKa, JbHA HJIM CMECH 3THX BOJIOKOH.
KoHeuHo, MOXHO NpUMEHSITh H ApDYrHe MaTepHaJfbl, HO

3TH OOILEeNPHHSATHL.

BYJIKAHU3ALIUSA OCTPbIM MAPOM
unn B BOAE

By/iKaHH3aLMIO OCTPHIM NapOM WIH B BOAE MPHMEHSIOT
IJS PYKaBOB HH3KOTO JaBJEHHs, MOHOJHUTHOCTb KOTOPBIX
NpH SKCIUTyaTalui He HMeeT G0JbLIOrO 3HAYEHHUS.

HeBy/iKaHH3oBaHHble pyKaBa HaMaThIBalOT Ha GapabaH
B OAMH cJoii. BapaGaHbl cTaBAT OAMH Ha JAPyroi B ByJ-
KAaHU3ALMOHHBEIH KOTeJ (Jydllle BCEro BepPTHKAJbHBIA) U KO-
TeJ 3aKpHBAlOT. 3aTeM OBICTPO MOJAIOT Map H BYJKaHH-
3yI0T pPyKaBa [0 3ajaHHOMY PeXHMy. 3aTeM KOTeJ OXJax-
Jal0T 6e3 CHHXKEHHS AaBJeHHs, TaK KaK B NPOTHBHOM CIy-
yae Noj HApPYXKHBIM CJIO€M pyKaBa MOTYT ObITb MY3BIPH.

B cayuae ByJKaHM3alUH B BOJE KOTeJ I[OCJHE 3arpy3KH
DYKaBOB 3alOJIHSIOT XOJONHOH BOAOH, NMOAAIOT NMap M BYJ-
KaHH3YIOT, KaK U B [IePBOM CJyyae.

HEMPEPbIBHbIM U NOJNIYHEMPEPbIBHbIA
CMOCOBbl BYJIKAHU3ALIWUA

BYJIKAHMU3ALIMSA MAPOM B TPYBE

HenpepbiBHYIO BY/JKAaHH3AlUHIO [apoM IPHMEHSIOT B
5JIeKTPOKA6eIbHON TPOMBIIIJIEHHOCTH [ NIPOH3BOACTBA
KaGess pasJiduHBIX THIIOB H Pa3MepOB yXkKe B TeUeHHe MHO-

THX JIeT.
K CKOLIEHHOH TOJIOBKE 3KCTpyAepa MpPHCOEAMHAIOT

IJMHHYIO CTaJbHYI TPYOY, 4epe3 KOTOPYIO MPOXOAHUT OCBHH-
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1IOBaHHBIH KabeJb W B KOTOPOH HAXOLUTCS Nap NPH 60Jb-
IIOM f1aBJeHHH U BbiCOKOH TemmepaTtype. Co CTODOHH
JKCTPylepa OHa HMeeT TeJecKONHYeCKoe YIIOTHEeHHE, a C
JIPYTOTO KOHIa — BOJSIHOH 3aTBOp HJIHM PE3HHOBOE YILIOT-
HeHde. PexxuM ByJiKaHM3alWHu 3aBUCHT OT JaBJEHHS H TeM-
nepaTypsl napa, AJHHBL TPYyObl U JHHEHHOH CKOPOCTH Kabe-
Jas. B 3aBHCUMOCTH OT NpPOU3BOJACTBEHHBIX YCJOBHH IJHHA
TpyObl MOXKET JOCTHraTh 75 M.

[TepBoie Tpy6hl Gbliu ropusoHTanbHbIMH. OHH 3KcHaya-
THpYIOTCA W A0 cux nop. OgHako pasMep BHIIYCKaeMOTO
kabenst orpanuueH Mmaccoii: He Gosmee 0,77 kr Ha 1 M anu-
Hel. Ilpu Gosplueil Macce xabeab NMPUXOAUTCSA BOJIOUHTH IO
JIHY TPYOBbl, 4TO NIPUBOJHUT K €ro HCTHPAHHIO.

[TpuMeHeHHe BepTUKAJIbLHBIX TPYO TpebyeT CTPOUTENbCT-
Ba BBICOKHX GallleH W YCTAHOBKH SKCTpPyAepa Ha maatdop-
Me, YTO MaJIOpHEMJIEMO.

3arem Obl1a CcO3JaHA CHCTEMa ILENHOH IOJABECKH.
B sroM ciyuae 3KcTpynep [OMeINAOT Ha MNOJHATOH IJaaT-
¢dopme mon kpeiuleir 3maHus. Tpy6a mMeeT HAKJIOH Ha [JIH-
He 18—24 M uau Gosiee B 3aBHCHUMOCTH OT MaccChl H AHaMET-
pa kabens U OT oOLLeit JJHHBE TPYOHL.

Bnaronaps HakjgoHy TpyObl Kabeap 3aHHMaeT B HeH
eCTeCTBEHHOE II0JIOKEHHE B COOTBETCTBHM C €ro Maccod,
He Kacasicb BHYTPEHHeH MOBEPXHOCTH TPyOnl Ha INepBOHA-
YaJbHOM KPHUTHUECKOM 3Talle ByJKaHH3auuu. To, yto Ka-
Gesb KacaeTcss HHUXKHEH YacTH TOPH3OHTAJbHOrO Yy4acCTKa
TpyObl, He HMeeT 3HAUYeHHUS, TaK KaK Ha HeM K 3TOMYy MO-
MEeHTY yKe o6pasyercsl AOCTATOYHO NpPOUHAsl ByJKaHU30BaH-
Has 060JI0UKa.

Vkasanuble crocoObl ByJKaHH3aUuW Kabenss B Tpybe
OmpaB/aHbl NPH HEOOXOTMMOCTH JIONYyUeHHs Kabess 60Jb-
IUX JJUH U CO3[NaHHS JJIHUTENbHBIX LHKJIOB paboThl G6e3
mepecTpodKu. JIasi  HM3rOTOBJEHHS KOPOTKHX  OTPE3KOB
kabeJiss IPUMEHSIOT IpYrue, LIHPOKO H3BECTHblE TEXHOJOIH-
yecKue MpUeMBI.

BriieonucaHHble Npolecchl TPHMEHHMBl TakKiKe 14
BYJIKAHU3AUHH PYKaBOB BLICOKOTO JaBJIeHUS OOJBLIOH NJIH-
Hbl, H3rOTAaBIMBAaeMBEIX Ha I'HOKOM JopHe. Takue mpouecch
IIKPOKO pacCNpOCTpaHeHH B eBpomefickux crpaHax. OcHOB-
HOe pa3Jiduie MeXZIy KabeseM W DYKaBOM COCTOHUT B TOM,
4TO NpH BYJKaHH3aUHMH pykKaBa HeoO6xoaAuMo OoJabluee
yIeabHOE JaBjeHHe AJ5 obecleyeHHs] MOHOJUTHOCTH MHO-
roCJIONHOM KOHCTPYKLHH, COCTOSILEH 43 Pe3UHOBHIX cMecelt
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M Kapkaca. Peuentypbl pesuH 1/isi BHYTPEHHEr0o H HapyX-
HOTO CJIOs MOJIXKHBLI OBITh NMOROOpaHbl Tak, uToOb obecme-
YHTh OJHOBPEMEHHOCTh BYJIKAHH3AIMH.

BYNKAHU3ALUSA TOKAMU BbICOKOH YACTOTH!

Toxu BBICOKOI 4aCTOTHI NMPHMEHSIOTCS AJs BYJKaHH33-
LUUH PEe3HHOBHIX TPyO M pYKaBOB HHM3KOro pnamJseHus. MHc-
NOJb30BaTh 3TOT CNOCOG AJS BYJKAHU3aLUHH DYKaBOB BHI-
COKOro [aBJI€HHS C MeETaJJIMYeCKHM KapKacoM HeJb3sl.
Onnako B Hacrosiiee BpeMsi MPOBOISTCS HCCJAEIOBAHHA H
B 3TOH obJjacTd. B cBsi3W ¢ TeM, 4TO MHKPOBOJHOBAsl BYJI-
KaHu3auuss TpebyeT NpUMeHEHHS 3KCTPyLepa CO CKOLIEH-
HOH TOJIOBKOI W DPe3HHOBHIX cMeceil ¢ GOJIbIION IMJ1aCTHY-
HOCTBIO, HO He o6ecleyHBaeT NPOYHOCTH CBSI3H MEXKLY 3Je-
MEHTAMH KOHCTPYKUHH, Pa3pabOTKH OTrpaHHUEHbl LEJbHO-
pPEe3HHOBBIMH DYKaBaMH WM DPYKaBaMH HH3KOTO [aBJeHH:
(kak, HanmpuMep, cafoBble, AJS OTOMUTENEH aBTOMOGHJIS
H Ip.).

ITOT METOX He nyuyllle d He XyKe METOIOB BYJKaHH3a-
UMM B pacljaBe coJiefl U TNCEeBIOOXKUKEHHOM CJIO€, HO IO
CPaBHEHHIO C HUMH Jaer 06oJjee paBHOMEpPHBIH NpPOTpPEB H
He TpebyeT nocjaelylomel OYUCTKH PyKaBa.

BYJIKAHU3ALMA B NCEBAOOHUKEHHOM CIOE

BysnkaHuszannoHHas Kamepa IpeAcTaBJaseT cob6oi BaH-
Hy C HarpeTbIMH YacTHIAMH HJIH WIapHKaMH H3 KpeMHHS
(mecok, CTekJ0), 4epe3 KOTOPYIO HOJIXKHA JIEFKO TPOXOLHTS
HENpEepbIBHO ILUNpHIyeMass pe3HHOBas 3aroToBKa. Bosmyx
HJIM TIeperpeThlil map NPONYCKAKT yepe3 BYJIKAHH3AIHOH-
HYIO Cpefy, Ha3blBA€MYIO NCEBJOOXKHXKEHHBIM CJIOeM, a
BaHHy HAarpeBalOT 3JIEKTPHUYECKHM TokoM. Ilpm 3aToM TeM-
nepatypa cjosi pocruraer 240°C, 4To JaeT BO3MOXKHOCTb
NpPOBECTH BYyJKAHM3aUHMIO 32 MHHHMMaJbHOe BpeMs. JIuHy
BaHHbI, TaK K& KaK H TeMNepaTypy, JIeTKO BapbHpPOBaTh B
3aBHCUMCCTH OT YCJIOBHH NIPOH3BOACTBA.

Jns mpeaoTBpalleHHs] NMOPUCTOCTH PE3HHOBHIX  CJIOEB
IIPH BBICOKMX TeMIepaTypax BYJKaHH3alUUH B DE3HHy IpHU
CMellleHHH PeKOMEHIYIOT BBOAUTb KaJOKCOJ.

AtoT mpouecc SBASETCS HAeaNbHBIM IJ BYJKaHU3a-
iiud HenpepblBHO LUNPHUYeMbIX H3ACJHH H MOXKET NpUMe-
HATbCA [/ HempephBHOM ByJKaHM3allUH PyKaBoB. B Ha-
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crosilliee BpeMsl OH NPHUMEHseTCd AJs H3rOTOBJEHHS DyKa-
BOB HH3KOro JaBJeHHs (cajfoBble, AN aBTOMOOHILHBIX
oronuresneli). IlockonMbKy ByJKaHU3aLUUs B OTKPHITOH BaH-
He ¢ NCeBIOOXHIKEHHBIM cJoeM He ofecrneunBaeT Tpebye-
MOH MOHOJIMTHOCTH CTEHOK pYKaBa, BYJKaHH30BaTb TaKHM
crnoco60M pyKaBa BBICOKOIO [aBJeHHs Heuesecoo6pasHo.
OnHako B HEKOTOPBHIX CTPaHaxX 3TOT Ipouecc OB ycOBep-
meHcTBoBaH. Paspa6oTaH crnoco6 ByJKaHM3aUMH NOJ HaB-
JeHHeM B BaHHe C BOJOH. DTO NO3BOJHJO H3rOTaBJIHBATh
pykaBa 6oJiee BBICOKOIO AaBJeHHS Ge3 OTINe4YaTKOB YacCTHI
BYJKAaHH3aIlMOHHOH cpelbl Ha NOBEpPXHOCTH pykaBa. Hu-
TEPECHO, N0 KaKOH CTemeHH MOXKHO OyAeT ycOBepUIeHCTBO-
BaTb 3TOT MeTOJ, TaK KaK B HeJAX 3KOHOMHUYECKOH Ieje-
cOOOpa3HOCTH ero NPUMEHEHHd HeOOXOLUMO ellle NOCTHYb
6OJIbIIOY JIMHEHHOH CKODOCTH NPOXOXKAEHHs pyKaBa uepes
BaHHY.

BYJIKAHM3ALMSA B PACMNABE COJIEA

B xauecTBe cpenbl s ByJKaHH3aLHK B TOM IIpoLEcce
UCTOB3YIOT CMeChb JIEFKO PAacTBOPHUMBIX coJied HaTpHus N
KaJIis, B3SITBIX B PA3JHYHOM COOTHOLIEHHH B 3aBHUCHMOCTH
OT MMEIOLIMXCA B HAJHUHKM MAPOK COJNIEH U BO3MOXKHOCTEH
npousBojcTBa. IIpoumecc BBICOKOI(D(EKTHBEH H MOJYUYHI
IUHPOKOe pacIpOCTPaHEHHE INPH U3TOTOBJIEHHH DPE3UHOBBIX
Tpy6OK H PYKaBOB HHU3KOro JaBjeHHs. B koMOHHAuUu C
SKCTPYAepOM 1/ OCBHHIIEBAHHUS HENpPEepPBIBHOIO AeHcTBHUS
pacnsaB coJiei MOXKHO NPHMEHSTh U AJIST U3rOTOBJIEHUS He-
KOTOPBIX THIIOB DYKaBOB BBICOKOro naBijeHus. Ilpoxomut
3KCNepUMeHTanbHOe onpo6OBaHHe BaHHA C IEMHOH THepe-
naved.

dtor cnocob TpebyeT CTPOroro coGNIONEHHS TEXHHKH
6e30macHOCTH M INPOTHBONOXKADHBIX HHCTpyKuui. Hepo-
CTaTKOM IIpoliecca sBJseTcss He0OXOZUMOCTb IPOMBIBKH
pPykaBa BOLOH NocJjie BYJKAaHU3AUHH 1J4 yAaJeHHs H30bIT-
Ka COJIH.

BYNIKAHU3AUMA B 3MEEBMKE

SroT mpouecc npeacTapasgeT GONbLUIOH HHTEpec H mpe-
Ha3HayeH MAJs NPOHU3BOJACTBA PE3HHOBEIX TPYOOK, PYKaBOB
HH3KOro JaBjeHuss ¥ gp. llnpunoBaHHBIH pyKaB HaH
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TPyOKy INOMeIlaloT B CHHPaJbHBIH 3MEEBHK, B KOTOPOM
LUHUPKYJHDYET ropsiyasi XKHIKOCTb. PykaB mepeMelnaercs 1o
3MeeBHKY BMeCTe C NMOTOKOM KHIKOCTH, a CTelleHb ByJKa-
HH3alUMH ONpefessieTcss NJIHHOM CNUpaldd M TeMIepaTypoH
KHJIKOCTH.

Cnuncok cdhupm, BbinycKaroLWwmx
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FNABA ¢é

TEXHOJIOTNA CMELLUEHMS

OcHOBHBIE NPHUHUUNBI H3TOTOBJEHHS PE3HHOBBIX CMecel
3a MocJe[HHe TOJbl NpPaKTHYECKH He H3MeHHaHch. OmgHako
IIXPOKOE PACNpPOCTPAHEHHE CHHTETHYECKHX IOJHMEpOB,
NOBHIIAIOWHUX 3()(PEKTHBHOCTE DPYKAaBOB B 3KCIUIyaTalUH,
BbI3bIBa€T HEOOXOZHMOCTb OCBOEHHS M BHEADEHHSI HOBBIX
TEXHOJIOTHYECKHX IIDHEMOB M METOHOB cMelneHus. [lpu-
MeHsieMble B DYKaBHOH NpPOMBIUIJIEHHOCTH CHHTETHYECKHE
KayuyyKd pasaHyaloTcs [0 COAEpXKaHHIO YIVIeBOAOPOaA
H TpebyIOT MOITOMY Ppa3/JIHYHOH TEXHOJOTHH CMeNIeHHS
pesuH.

XPAHEHUE CbIPb4

XpaHuTb chIpbe cJelyeT B yROGHOM [Jsi TPaHCIOPTH-
poBaHus MecTe. TemmeparTypa XpaHEHHS HOJ*KHA ObITb
NOCTOAHHOH M He CJAMLIKOM HH3KOH, a BJIaXKHOCTb BO3AY-
Xa — orpaHuueHHol. i HEKOTOPBIX KaydyyKOB, OCOGEH-
HO [IJi HaTypaJbHOrO, pEeKOMEHIyeTcs NPHMEHSITb pacla-
pounele kaMmepbl. Be3 co6uaiomeHuss 3TuX O0OLIEH3BECTHHIX
YCJIOBHH XpaHEHHs CbIpbsl HEBO3MOXKHO rapaHTHPOBAThb Ka-
4YecTBO NPOAYKIHH.

ITomewmenyne A5 XpaHEHHs H pa3Beckd NOPOLIKOOGpas-
HBIX HHTPEJIHEHTOB BBHIOHPAIOT B 3aBHCUMOCTH OT pacIo-
JIOXKeHHs TNPOM3BOJACTBEHHBIX KOPIYCOB M OCOGEHHOCTeH
penveda MectHOCcTH. Hamnbosee addekTHBHO pacmnoJiaratb
CKJag Ha ypoBHe 3eMJid. IIpn 3TOM HaBecKH NOTHUMAIOT K
CMECHTEeNbHOMY O0GODYLOBAHHIO C TOMOIIbIO  JHPTOB,
NOABEMHUKOB HJIH TPAHCIOPTEPOB. ¥YX0OHEee BCEro CKJalH-
poBaHHe M pas3BecKy MaTepHasOB INPOU3BOAUTHL Ha ILJIAT-
dopmMax HIM B NOMEUIEHHSIX Ha OJHOM YPOBHE CO CMeCH-
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TeJbHbIM 0o6opyroBaHueM. CrelneHb MeXaHH3allMH M aBTO-
MaTH3alMH YKa3aHHBIX ONepaluil TakKe 3aBHCHT OT MeECT-
HbIX ycsaoBu#. Hanpumep, npu GoJsbiioM KoJHYecTBe HC-
[IOJb3yeMbIX MAaTEepPHAJIOB Ha KPYNHOM MpPENNpHSITHU Le-
JIeCOO6PAa3HO MOJHOCTbIO aBTOMATH3HPOBAThb B3BelIMBAHHE
H TpaHCIOpPTHbie pa6oTbl. Ha HeGoabllOM HpeaNnpHSTHH
aBTOMATH3aUHI0 OCYILECTBUTb TPYyJHEe B CBSI3H C OOJIBLIMM
pasnHoo6pasueM pe3HHOBBIX cMecefl H MaTepHAaJOB IJs HX
H3TOTOBJAEHHUS.

OnHako NnpH paunHOHAJIBHOM IJIAHHPOBAHHH MOXKHO [0-
6UTbCa ropasno GoJiee BEICOKOH CTENEHH CTaHAapTH3aHHU
U yHH(DUKANUU peLeNTyp Pe3HHOBBIX CMecelf, ueM 3TO
HMeeT MecTOo B Hacrosiulee BpeMms. Ecau, Hampumep, mpo-
aHaJM3HPOBAThb IIPUMEHsieMble THIIbl TEeXHHUECKOro YyIJepo-
na u OesqblX HaNoOJHHTEJeH, TaKHX, KaK KaOJHH HJIH MeJ,
TO CTAHOBUTCS SCHO, YTO MOXKHO YHH(UHUDPOBATb 3TH HH-
TPEAUEHTHl U NOJYYUTb OOJbIIYHD 3IKOHOMHIO 3a CYeT
COKpallleHUs] HOMEHKJATyphl ChIpbsi ¥ OGOPYAOBaHUS. DTO
MO3BOJIUT BBeCTH aBTOMATH3ALHUIO ONepaunuil B3BelIUBAHHSA
U COKPATHUTb 3aTPaThl TPYyLa.

PesuHoBBIe cMecH AJII PyKaBOB COCTABJISIIOT U3 CJELYIO-
HIMX TPYII KOMIIOHEHTOB: INOJUMEPOB, HANOJHUTeNeH (4ep-
HBIX H GeJyblX), MOPOIIKOOGPa3HBIX MAaTEpPHaJJOB U BOCKOB,
BYJIKAHU3YIOLIUX BELIECTB.

MsruyuTesd WJIH TOAAIT HENOCPEICTBEHHO B CMeCHTe-
JIH, W1 TpelBapUTE]bHO CMEIIMBAIOT C HANOJHHUTENSIMU B
3aBHCHMOCTH OT THIIAa H3[eJHS U OCOOEHHOCTeH TEeXHOJOTH-
yeckoro rnpouecca. IIpy HCMOAB30BAHHH TEXHHYECKOTO
yrjepoia NPHMEHSIOT NPOMeXYTOYHOe B3BelUMBAHHE Map-
i Maccoit o 1000 kr. DTO MO3BOJAET NPHUMEHSATH MOJY-
aBTOMAaTHUYECKYl0 pa3BecKy. B ciayuae 6enblX HamnoJHUTe-
Jefl NPUMEHSIOT CHCTeMy BHOpaUHil MJIH BO3LYLIHOH dJo-
tauud. OMHAKO 3TH CHCTEMBl He IOJHOCTBIO 3 (EeKTUBHHI,
MO3TOMY MHOTZA NPUMEHSIOT PyYHOe B3BelLIMBaHHeE.

CMECHUTENIbHOE OBOPYJOBAHME,
NPOAOJIKUTESNIBHOCTb U MPUEMbI CMELLIEHMUA

O6opynoBaHue [Jis CMeELIEHHs MOXHO pa3iesNHuTh Ha

3 KaTeropuu:
a) BaJblibl JJIs1 OTKPBITOTO CMeLIeHHS;
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6) cmecurenu 3akpuiToro thna — «ben6epu», «Murep-
MuKC», «[LIupMukey *;

B) CMECHTEJNH [Jif HelNpepblBHOIO aBTOMATHYECKOIO HJIH
CKOPOCTHOT'O CMelleHHS.

Ouenb GoJsibllloe 3HAYEHHE HMeeT OXJaXKJAeHue CMecH-
TeJILHOrO OGOpYNOBAHHSI HAa PAa3HBIX 3Talmax TeXHOJOruue-
cKOoro mpoiecca. PasHble (HPMBI-U3TOTOBHTENH CMECHTEJNb-
HOro 06OpY/[0BaHUsI YAEJSIOT B MOCJHeNHHE TOAbl 6O0JbIIOE
BHHMAaHHe 3TOMY Bompocy, O6Jarogapsi ueMy HpeacTa-
BHJIACh BO3MOXKHOCTb COKPATHUTb INPOJOJIKHTEJNbHOCTb CMe-
IIeHHS.

[To coobpaxeHUSIM CKOpPOCTH, NPOHU3BOIUTENbHOCTH H
9KOHOMHH HauGoJiblllee pacnpocTpaHeHHe MOJYYHJIo CMe-
IIeHHe B 3aKpPbITBIX CMECHTEJNAX, OJHAKO B IMPOU3BOACTBE
PYKaBOB e€llle HCIOJb3YIOT OTKPBHITOE CMelleHHe Ha BaJb-
uax. bes comHenus Basblbl OYAyT NPUMEHSTbCS elle B Te-
yeHHe MHOTHX JeT. DTO OOGbACHAeTcs Kak  HeOOJbLIHM
06beMOM TNpPOM3BOJCTBA, TaK H HEOOXOLHMOCTbIO obecre-
YHTb IIOJIHOE INepeMellNBAHHE H OTCYTCTBHe 3arpsi3HeHHuH.
OTH TpeGOBaHHUS HENb3s rapaHTHPOBATb, NMPUMEHSS 3aKpPhl-
Thle CMECHTEJH.

Ilpu OTKpHITOM CMElLIeHHH Ha BaJjibllaX CHayaja NJacTH-
UHUPYIOT HOJIHMEpPH [0 NOJYyYeHHUs PaBHOMEDHOrO TJIaLKOro
JHUCTa BOKPYr nepenHero Bajaka. ITocTeneHHO MaJleHbKUMH
MOPUUSMH BBOAST HANOJNHHTEIH, MATYUTENH H B IOCHEN-
HIOIO OYepelb BYJKaHU3YIOIHE BelleCTBa.

OtnenbHyI0 ONepamuio COCTaB/seT MOJAPe3Ka Pe3UHOBO-
ro JIUCTA U CBEPTHIBAHHE ero B BaJkd. Koria ceimyude uH-
rpellHeHThl NPOCHINAIOTCA Ha MOJA0H BaJbLEB, BaJblOB-
LMK CMeTaeT MX W CHOBAa BO3BpallaeT Ha BaJabUbl. Jljs
ynob6cTBa 3TOH ONepanuu NOJANOH BajblleB OOBIYHO CJIerKa
HakJoHeH. Tpyn BasnbuoBIIMKA ofJerdaercs ycTaHOBKOMH
BuGparTopa, Gaarogapss KOTOPOMY ChIIyyHe HeNpPepbIBHO
NepeMellalTcs Ha NOIL0HE.

Ecnu penent nocraBJeH Ha OCHOBE CMECH Kay4yKoB,
TO Jiyylllee AUCIEPrHPOBaHNE MHTPEAHEHTOB U IlepeMellluBa-
HHe cMecH JOCTHraerTcsi B TAKOM CJyuae, KOrZa KaxKIbH U3
KayyyKoB MJACTHUHPYIOT OTAENbHO U 3aTEM YK€ CMeIlH-
BaioT. Hamosnurenu u Apyrue HHrpelHeHTH BBOAAT 3aTeM
06biyHbIM myTeM. [ug ob6geryenuss o6pabOTKM  KaydyyKos

* Banbary (David Bridge, Gastleton, Rochdale, Laucashire). In-
termix (Francis Shaw, Manchester), Shearmix (Baker Perkins, Pe.
terborough).
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NpH MIacTHKAUMH MOXKHO L00OAaBIATH clenualbHble 100aB-
KH.

B cnyvyae mosmxJoponpeHa peKOMEHIYIOT N0GaBJsiTh
3aMeJIMTeNIH U JPyrue BellecTBa *, yJyylualoliye TeXHO-
JIOTHIO B Hayaje LHKJIA CMelleHUs.

OnTtuMaJ/IbHOM TEXHONOTMUECKOH CXEeMOH MpH HCIOJb30-
BaHHM 3aKDPHITHIX CMECHTENEH SBJSETCS pacloJioXKeHHe B
IIOTOKE C Pe3HHOCMecHTeseM ABYX BaJjbueB. OLHHU BaJibIlbl
npeaHasHayeHbl A5 ObICTPOrO OXJaXK/JeHHSl Pe3HHOBOH cMe-
CH IIOCJIe BLITPY3KH ee U3 De3HHOCMeCHUTess, Apyrue — Ajs
BBeJleHHs] BYJIKAaHH3YIOWIUX BelllecTB. [IpedMyliecTBOM BBe-
JleHHs1 BYJKAaHHU3YIOIIHX BelleCTB HA Bajabllax SBJSETCSA
HpeloTBpallleHde CKOPYMHIa cMecH. 3aTpaThl Ha AONOJHHU-
TeJbHbIEe BaJblbl OKYNAKTCS JIETKOCTbio NepepaboTKH cMe-
CH Ha NOCJEYIOWUX CTafAuaX NPOU3BOACTBA. DTOT INPUHLHUI
HCIIOJB3YIOT Ha MHOrHX 3aBojax. IIpu cMelleHHH Ha Bajb-
Hax H B pe3UHOCMeCHTeNsIX cobJiojaercs chaeAylollas
IIOCNeJOBATENILHOCTh  BBeldeHHs  MaTepuajna. CHayaja
NJaCTHOUPYIOT KaydyyK A0 KeJaeMOH CTeleHH, IOocje 4ero
BBOJSIT CBHIIIyYHe MHTPEAMEHTH W Ap. 3aTeM H3TOTOBJIEHHAS
3aKJajJKa CMecH BBIIPYXKaeTcid U3 pPEe3UHOCMECHTeNs Ha
nepBble BajbUbl U Yepe3 HECKOJbKO O60DOTOB BAaJKOB IO-
CTyIlaeT Ha BTOpble BaJIbIIBL.

OzxHako ToyHOe cOGJIIOAeHHEe peXHMa CMelleHHs 3aBH-
CUT OT cheuuHUeCKHUX YCJIOBUI NPOHU3BOACTBA, a TaKXke
J06pOCOBECTHOCTH H onbiTa padouero. Heo6xomumo ymesno
coyeTaTh pasiuyHble (AKTOpPHl NPH IPOBEJEHHH ONlepaluH
CMeLIeHHd.

Huxe npuBeneHB LIHPOKO NPHUMeEHSIOLINECS TEXHOJOTH-
4eCKHe TNPHUEMBI.

NPAMAS MEPEPABOTKA CMECU

B sToM cnydae pesdHOBasi cCMeChb Cpa3sy 3Ke U3 cMecH-
TeJbHOr0 060pyAOBaHHUS IOCTyNaeT Ha LINPHLEBaHHE HJH
KajnangpoBanue. Ilpomecc Tpebyer TILAaTeJbHOrO pacyera
IUKIa CMELIeHUs M NOCJAeYIOIHX oOnepanuil. 2TOT cnocob
LIHPOKO pAaclpocTpaHeH B IIPOU3BOACTBE, XOTs  Tpebyer
OYeHb CTPOTOrO KOHTDOJSI CBOHCTB DE3HHBI, OCOOEHHO IMpH

* Stiffener, D.S.C. — Anchor Chemical Company, Manchester
Scorchguard “O” — Newalls Insulation, Waschington, Co. Durham.
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cMelleHHH M ByJkaHuzauuu. IIpum sToM Heo6xoiuma mpen:-
BapHTe/JbHAsl MJACTHKAINMA KayuyyKOB JJis YMEHbIIEHHs
ycalkd De3UHEl, TaK KaK HHKAKOrO BPEMEHH Ha BBIIEXKY
(«cozpeBaHHe») pe3MHOBON CMECH ITPOH3BOACTBEHHBIH LUK
He IpelycMaTpHBAeT.

NOCNENOBATENBHAS MEPEPABOTKA

B sToMm cayyae pe3HHOBast CMech IIOCJI€ H3TOTOBJIEHHS
HeKOTOpOe BpeMsi XpaHHTCS 10 Clelylomle#t omepa-
LIMH.

ByJkaHHU3yIOIMe BelecTBa B 3aBHCHMOCTH OT Tpebye-
MBIX CBOMCTB pE€3HHBl BBOAAT HJIM Mepell XpaHeHHEM, HJIH
mepesl CJAEeIYIONIMM 3TanoM nepepaboTKH MOCJe BBIJIEXKKH Ha
ckaage. CUdTAIOT, UTO 32 HUCKJIOUEHHEM CMelleHHs Ha Bajlb-
aX 3TOT NMPOLECC C TEXHOJIOTHYeCKOH TOUKH 3peHHs] HaH/Iyd-
HIMH.

MPEABAPUTEJIBHAA MNACTUKALMA

B HeKOTOpHIX cJydYasix, OCOGEHHO IpH mepepaboTKe IO-
JIUMepOB ¢ BBICOKHM COJep}KaHHeM yIJIeBOJIOopoAa, Heo6xo-
JAMMO TPOU3BOAUTDH MPEABAPHTENbHYIO NJIACTHKAUMIO MOJIH-
MepOB [Jisi yMEHbLIEHHs YNPYrocTH, IOCJe Yero MpOU3BO-
IAT JHCTOBAaHHE M OXJIaXKIeHHe, a 3aTeM CMelleHHe C Ipel-
BapUTENbHO MOATOTOBJEHHBIMH HHrpennenTamu. Ecau pe-
3MHA COJEPXKHT MHOTO HaNOJIHHTeNs (4epHOro HjH Gejoro
TeXHMUYECKOro yrJepoga), TO CHadaja H3roTaBjIMBAIOT
MAaTOYHYIO CMECh, KOTOPYIO JIHCTYIOT, OXJaxKJAaloT, a 3aTeM
CMELIHBAIOT ¢ OCTAJbHBIMH HHI'PEJHEHTAMH.

BBELEHWE MATUMUTENEN

HpH H3roTOBJIEHHH DpEe3HHbl HAa OCHOBE HATYypaJbHOTO
Kayyyka MOXKHO NPUMEHATb INpeABapUTEJbHOE CMEUIeHHEe
MATYUTENA C TEXHHUYECKHUM YIrJepoAOM ¢ IOJyuyeHHEM ca-
JKeMacJsiHOH MacCTHl. HaCTy 3arpy:xarT B p€3UHOCMECHUTENDb
B HayaJe LHKJa CMELIeHHsd, NMOoCJe Yero mpou3BOLAT Iepe-
MelllMBaHHe. DTOT NpPHEM HCKJIIOYaeT Ype3MepHbIH pasphiB
MoNmepeyHbIX CBs3eil MPH NpeiBapUTeIbHON 06paboTke U
obecrneyHBaeT YAOBJETBOPHTENbHYIO NJIAaCTHUHOCTL CMeECH.
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Nlo6aBka auruapasida cysabdara * B cMmechb obJieryaer

nocJjeayollylo nepepaGoTKy cMeceii Ha OCHOBe HaTypaJb-
HOTO Kayuyka.

NOCTAAMMHOE CMELLIEHME

B Tex cayuasx, Koria cMecb COLEpPXHT MHOrO HamoJ-
HHTEJI, MOTYT BO3HHMKHYTh nepeGou B paboTe pe3HHOCME-
curens. IToaToMy NpHMEHSIOT MpelBapHUTENbHOE CMelIeHHe
Kayuyyka ¢ yacrtblo HanosHutesns (I cramgusi) u mocienyio-
lleec BBeleHHE MOJyUeHHON cMecH B cMecutenb (Il cramus).

10T npueM I03BOJSET MOJYYUTb PE3UHOBYIO CMECb XOpOo-
iero KkauecrtBa.

CMELLEHME B OBPATHOM NOPAAKE

CHayana B pe3MHOCMECHTeNb BBOISIT INOPOILIKOOGpa3-
Hble MHIPeIMeHTHl, a 3aTeM Kayuyk. TakuMm oGpa3soM, obec-
TMeYHBaeTCsl He TOJIbKO XOpolllee CMeIleHHe, HO U TOSIBJsET-
cs1 BO3MOXHOCTb CMELIHBaThb TPyAHOOGpabGaThiBaeMble XJO-
pONpeHOBble MOJIHMEPHl, KOTOpble paHee o6GpabaThiBaJHCh
Ha BaJbllaXx M3-3a CKOPYMHTa M TPHJIHMAHHs K MOBEPXHO-
CTH POTOPOB PE3HHOCMECHTEJSI.

CMELWUEHHUE C MPUMEHEHHUEM «3ATPABKU»

dtor BecbMa 3PGeKTHBHBIH cnoco6 cMelleHHs Gbla
paspaboraH Bo BpeMsi BTOPOH MHMPOBOH BOHHBI B CBSI3H C
HEXBATKOH HaTypa/JbHOrO Kayuyka H JADYTHX [OJHMEPOB.
O 3akJouyaeTcss B TOM, YTO B IpoOliecce CMeLleHHs B pe-
3HHOCMECHTeNb BBOAAT HeOO0JbllIOe KOJHUYECTBO CMECH H3
npeabIIyILeH 3akaaiKki Toro xe peuenta. Cnoco6 Hanbosee
3¢ ¢ekTHBeH TNpPU H3rOTOBJIEHHM CMecefl C HH3KHM CcOHep-
J)KaHHeM KayuykKa.

* Stiffener, D.S.C. — Anchor Chemical Company, Manchester.
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BEJIMHMHA 3AKJIAOKHU

Heo6xoxuMo nepuoanHyecKH NpoOBepsATb H3HOC POTOPOB
¥ KOpHmyca CMeCHTeNsi ¥ YBEJHYHWBAaTb MacCy 3akjalkH
CMeCH [UIsi KOMIIEHCAlMM H3HOCa, TakK KaK HHaye BO3-
HHKaIOT TPYAHOCTH NPH cMelieHHu. IIpn TakoM yBenuueHHH
HaBECKH MOXKHO MOJyyaTb BIIOJIHE KauyeCTBEHHYIO MPOAYK-
IHIO BIJIOTH A0 OCTAHOBKH 000OpYJOBaHMA Ha PEMOHT.

UMKJT CMELUEHKUA

CyliecTByIOT ABa MeTOAa OLEHKH CMELIeHHs B 3aKphl-
toM cMmecutene, [lepBelli mnpexnycmartpuBaeT INpoBeleHHE
CMellleHHsl 3a OTpeleseHHOe BpeMs 6e3 yuera TeMmeparty-
pel B KOHLEe LMKJa. BTopoil — npoBeleHHe CMelleHHs [0
MOMEHTa MJOCTHXKEHHs OINpelesNeHHOH TeMIepaTyphl Hesa-
BHCHMO OT cyMMapHoro BpeMeHH. O6a crnocofa TEXHOJOIH-
YeCKH M 3KOHOMHUECKH PaBHOLEHHBI U o0ecleyHBaloT yI0B-
JeTBOpUTENbHOE KauecTBO cMelleHus. [as Bei6opa Hau-
6osiee MOAXOASIIEr0 W3 HHX MOXET BO3HHKHYTb HeOOXOIH-
MOCTb NpPHMeHeHHst 060HX cnoco6oB mnoodepenno. Koraa
5TO BO3MOXKHO, CMellleHHe NPOBOASIT HempepelBHO. Pacuiu-
psieTcsl HCIOJIb30BaHMe CKOPOCTHBIX cMecuTened. IIpu sTom
COKpalllaeTcsi NPONOJKHUTENbHOCTb, HO BO3pacTaeT TeMIle-
paTypa cMellleHHs.

B cBsisn ¢ aTUM HMmeer 6oJbllioe 3HaueHHe pa3paboTka
50 PEKTHBHBIX CHCTEM BOJISHOrO OXJaXXJeHHs H ObICTpoi
BBITPY3KH CMecH (MOryT HCIOJB30BAaThCs Najalolive ABep-
1Bl).

I anpHelilllee NOBbIIIEHHE NPOU3BOAUTENBHOCTH pE3NHO-
CMeCHTeNsi BO3MOXKHO IyTeM KOPPEKTHPOBKH DeXHMa cMe-
LIeHHs1 WA Tox6opa BYJKAHU3YIOWLEHd M YCKOPHTENbHOH
rpynn. Eille cpaBHHTeNnbHo HeAaBHO 3TO OBLIO HEBO3-
MoxHo. KpoMe Toro, 3a cuer BBeleHHS HalMeHee TE€XHOJO-
THYHBIX YCKOPHUTEJEH B MaTOUHYIO CMeCb MOXKHO 3HAUHTEJNb-
HO YCKOPHTb Npoluecc cMelleHHs 6e3 yXyAlIeHHs KadecTBa
CMecH.

CMELLEHME LBETHBIX PE3UH

Brio 6B MIeanbHO HM3rOTaBJAWBATHL CBETJIbIe HJH IBeT-
Hble pe3VHOBBIE CMECH HAa BajblaX HJIH B PE3HHOCMECHTe-
Jle, MOMELIEeHHbIX B OTAENbHBIH KOPNyC AaJeKO OT UYEpHBIX
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cmecell. K coxaneHuto, umeasnbHbie yCJOBHS MOXKHO oBec-
neyuth He Bcerga. IlosaToMy OGBIYHO NMPUMEHSIIOT CJAEAYIO-
Iy10, SKOHOMHYECKH ONPaBRLAHHYIO TEXHOJOTHIO H3rOTOB-
JIEHHsI 1BETHBIX Pe3HH B De3UHOCMECHTeNe, KOTOPHIH Hc-
MOMb3YIOT TaKXKe JIsi H3TOTOBJIEHHSI YEPHBIX CMeCeH.

Ha HeKoTOpHIX NpPeANpPHSTHIX PE3UHOCMECHTENH, B KO-
TOPBIX TepepabaTbIBAlOT TaKiKe MOJHBUHUJIXJIODHI, OCHa-
IIeHBl TapoBbIM oGorpeBoM. Omepanusi OYMCTKH 3aKJAI0YaeT-
Csi B IPONYCKAaHHM HECKOJBKHMX 3aKJAaJOK MJNacTHUHDPYeMO-
ro Kayuyka, KOTOPEIH HCIOJIB3YIOT 3aTe€M MJsi UEPHBIX CMe-
ceil. M3roToBieHne 1BETHBIX PE3HH BEAYT INOCJAEAOBATEND-
HO OT 6oJiee CBETJIBIX TOHOB K 60Jjiee TEMHBIM.

CMELLEHHUE CUHTETUHECKMX MATEPUANOB

[TonuxmoponpeHoBble KayyyKH YIOMHMHAJHCh  BHILIE.
3aech ciaefyetr paccMoTpeThb HOBbIi Martepuan «Ckopu-
rapa O» *. OH npemcraBasieT W3 ce6si ClHeNHaJbHO TPHIO-
TOBJIEHHBIH OKCHA MarHusi B BSI3KOH (opMe, yJaydlnapolied
paclpefiesieHHe OKCHJa MarHusi B Pe3HHOBOH CMeCH Ha KpH-
THUECKOH CTafMH IIpolecca ¥ HO3BOJAILIEH COKPATHTb Bpe-
MSl M CHH3HTb TeMIepaTtypy cMelleHus. HUTpH/IbHBIE mOJH-
Mephl XOpOLIO NepeMeIlXBAIOTCsl Ha BaJbllaX, HO IJIOXO
0o6pabaThlBalOTCA B 3aKPBITBIX CMECHTEeNSAX H  TpebyloT
GosblIOro pacxofa 3aeKTpodHepruu. OZHAKO NPH HCIOJb-
30BaHMH pPOTOPOB ** ¢ JjomacTaMu oco6oil (GOpPMBHI MOKHO
nepepabaTbiBaTh Jaxe 5TH MaTepHaJkL.

[Ipn nepepaGoTke OyTHJIKAyuyKOB BaJsblbl AOJXKHH
OBITH pacmoJioKeHbl TakKUM o6pasoM, 4ToObl 06ecneynTb
6e3omacHyio 30HY paboThl y 3afHero BaJKa B CBfI3H CO
CNOCOGHOCTHIO 3TOTO NOJIMMEpa NEepeXOJHTh Ha CKOPOCTHOH
BaJoK. Ha KpymHEIX NpeANpHSATHAX MOXKHO CO3[aTb OTHeNb-
HYIO JIMHHIO a5 OyTHJIKayyykKa M OTperyJupoBaThb Iepe-
JaTOYHble OTHOIIEHWS BaJsblieB TaK, 4TOOb MOXKHO OBbLIO
MPOM3BOJAUTDL CMeLIeHHe Ha NepeaHeM BaJKe.

* Scorchguard “O” — Newalls Insulation, Waschington, Co.
Durkam.
** Shearmix — Baker Perkins, Peterborough.
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HEMPEPLIBHOE W MONYHENPEPLIBHOE
CMELLEHME

Jo cepenunsl 60-x roj0B B TeXHOJOTHH H 060pynOBa-
HHY CMECHTeJbHBIX L€XOB pEe3HHOBOH IIPOMBIIIJIEHHOCTH
HabM0aduch OueHb He3HayHTesbHble H3MEHEHHs IO CpaB-
HEHMIO C TeM, 4To OblIo Gojiee cra JeT Ha3ad. ToOJIbKO B
TeueHHe MOCHeIHHX HeCKOJbKHX JeT GBUIO 0CBOeHO 0060-
pyloBaHHe, ofecrneyrBaloliee BO3MOXKHOCTb HEMPEPBIBHOTO
CMeILeHHs], OIHAKO, C Pa3HOi CTelleHblo ycmexa. Bo MHo-
FHX CcJydasix pellleHHe YAaBaJoCh OCYLIECTBHTb 3a CUET
foJiee BBHICOKOH CTOHMOCTH MNPOAYKUHH IIO CPaBHEHHIO C
CYLIeCTBYIOU[MMH  MeTofaMH. B cBsi3H ¢ 0COGEHHOCTAMU
NpUMEHSIeMbIX TIOJHMEDPOB CMeCHTeJIbHOEe 000pyJOBaHHE
JOJDKHO HMETh BBICOKYIO NMPOYHOCTb H KECTKOCTb, UTOObBI
BOCIPHHAMAThL GOJIbIIME Harpy3kH W HalpsiKeHHsd, BO3HH-
Kalollye B Tpolecce cMellleHHs. Hanpumep, ycTaHOBJIEHO,
yTO 3HEprusi, HeoOXoAHMas [Jisi TepeMellHBaHHA  BCeX
MHIPEIHEHTOB CMeCH, NpeiHa3HaueHHOH [Jsi M3TOTOBJIEHHS
ILIMHBl JIETKOBOro aBTOMOGHas cocraBaser 230—290 IIk/Kr
(12—15 1. c.-MuH/dyHT). DTa pe3nHa aHaJOTMYHA pe3H-
He, o6/ajalolledl BBICOKMM COIPOTHBJIEHHEM HCTHPAHHIO H
npelHa3HAYEHHON AJIS HaPYXKHOTO CJIOsi pyKaBa.

Jas mpoBefeHHst CMelleHHsi IIOJYHENPEPbIBHBIM  HJIH
HeNpepbIBHBIM CIOCcO60M IPH MacCOBOM BBIYCKE DE€3HH
HeoOXOAMMO MAaKCHMaJbHO OIDAHHUHTbL aCCOPTHMEHT pe-
3MHOBHIX cMecedl. [Ipu pa3oBbIX BHIIYCKax 6ojiee NMPHrOA-
Ha TEXHOJIOTHS, ONHCaHHas BBILIE.

[Tpu ocBoeHuu cnocofa HeNpephLIBHOrO CMelleHHsl BO3-
HHKAIOT TPYAHOCTH INPU IepeMeIUHBaHHH, CJOXKEH TeMIe-
paTypHBIl KOHTPOJb CMelleHHs, a NPH ero OTCYTCTBHH BO3-
HHKaeT ollaCHOCTh CKopuuHra. Ilpeanosaraercs, 4To B cMe-
CHTeJie IPH OTCYTCTBHH JONOJHHTEJNBHOTO HarpeBa HJIH
OXJaxKAeHHs NOJJep:KUBaeTcss paboyasd TeMmIepaTypa Ha
IpoTsiKeHWH Bcero mnpouecca. IIpy 3TOM BCcs  3HEPTrHd,
Heo6XoAuMasl [IJisi CMELIEeHHs], 32 HCKJIoueHHeM norpebJse-
MO#l pasJMYHBIMH IDHBOIAHBIMH MeXaHH3MaMH, OyleT mpe-
BpalllaTbCsi B TemNo BHYTpH cMecH. Ecam sto Temao He
KOHTPOJIHPOBATb, TO MJH INPOM3OHAET CKOPUHHI CMECH,
Wi cMech OyIeT HMeTb CKphiThie naedexTol. B cBsizgm ¢
3THM IIPHMEHSIOT BOJSHOE OXJaxKAeHHe 000pyAOBaHHS.
B npocreiiieM Buie ycioBus GajdaHca TellJla MOXKHO BbIpa-
3UTb ciefylouled HopMysIoH:
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do 6

dt k E—%H

rie ¢ — remiepatypa pe3uHoBoii cMecH; E — cyMmmapHas norpebasiemas
SHeprus;; H — noteps Temna B OXJaXAaWollei CHCTeMeE; © — NpoOmOJIKH-
TCJAbHOCTb,

B rteuenne psjga seT HCIOMB3YIOT aBTOMaTHYECKOe B3Be-
IWIHBAaHHE CBHINYYHX M JAPYTHX HHIPEeJHEHTOB, a TaKXKe pas-
Juynble  3Q@eKTHBHBIE CHOCOOBI  I10J1yaBTOMATHYECKOI'O
B3BEIIMBaHMsl (CMeIleHHe INPOU3BOAAT OTHAEJIbHBIMH  3a-
KJaJAKaMH CMecH), 4TO o0ecneuHBaeT 3KOHOMHIO BpPEMEHH,
NOBLILIEHHE NMPOHU3BOAUTENBHOCTH IIpolLecca, CHIXKEHHe 3a-
TPaT U yJyylleHHe KauyeCcTBa NPOAYKLHUH.

O6BIYHO NPUMEHSIIOT 3aKPBITHI CMECHTENb, pa3Mephbl KO-
TOPOTO BBIGMPAIOT B COOTBETCTBHH ¢ NPOU3BOJACTBEHHBIMH
YCJAOBHSIMH, C aBTOMaTH4YeCKHM BBOLOM KOMIIOHEHTOB CMe-
CH, 3a HCK/IOUeHHeM BYJKaHH3yIOLIUX BellecTB. HecMoTps
Ha CcO3LaHHe H HCIOJb30BaHHE yCOBEPIIEHCTBOBAHHBIX CH-
CTeM OXJaXKJIeHHs,, HMeeT MecTO 3HayHTesbHOE Teloo6pa-
30BaHHE, YTO BO MHOTHX €JydYasiX BBHI3BIBA€T CKOPYHHT
CMeCH.

HsroToBjieHHast cMecbh NOCTyINAeT [Jii OYHCTKH Ha CTpel-
Hep, MOCJe 4ero Ha BaJbllaXx B Hee BBOAAT BYJKAaHH3YIO-
myto rpynny. CMech MOXKHO TakXe o6pabaTeIBaTb B 3KCT-
pynepe Ttuna <«TpaHcepMHKC» *, KOTOPHIH  BBIMyCKaeT
cMmech 6e3 ByJKaHMH3YIOIled rpynnel B Buie OpuHkeroB. Hc-
NOJNb30BaHHE TAKUX MallMH COKpalllaeT BpeMsl CMelleHHs
B 3aKDbITOM PE3HHOCMECHTEJIE.

Kax mokazano Ha puc. 16, akctpyaep <«Tpachepmukce»
MMeeT LIHEK M KOpNyc cllenHaJbHOH ¢GopMbl, yTo obecIe-
YyuBaeT NepeMellleHHe MaTepHaja BIepe] W Ha3ald BHYTPH
9KCTPYyJepa MexXJAy WHEKOM M CTeHKOH Kopmyca M cpes
Mmateprasa. Uuciao nmepemelleHHA 0OOYCJOBJIEHO KOHCTPYK-
[¥ed MalIMHBl B 3aBUCHUMOCTH OT TpeOyeMBIX CBOHCTB IIO-
Jayuyaemoil cMecu. OxJa)kJaloliHe KaHasbl BHYTPH MallMHBI
obecneunBaoT 3Q(EKTHBHYI0 peryJHpOBKY TeMIepaTypHl.
OCo6eHHOCTbI0 KOHCTPYKUMHM MAIUHHBL sIBJsETCA IOJIHaf
BHITPY3Ka, YTO CBOAHT K MHHHMYMY BePOSITHOCTb 3arpsi3He-
HHSl TOCJeNYIollell CMeCH ocTaTKaMH npeAblaylled. Brimyc-
KalT MallHHB ¢ AHaMeTpoM IiHeka 500 MM u mpuMepHOH
MPOU3BOAUTENbHOCTEIO A0 15 T/u. OmHaKo HeAOCTaTKOM
9TOr0 3KCTPYAepa SIBJAETCS TO, YTO NPH HMCHOJb3OBAHHH B

* Transfermix—Uniroyal patent.
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KadyecTBe CMECHTeJsT OH, HMesd OJLMH LIHEK, He MOXEeT mepe-
paGaTbiBaTh CMeCH C GOJIbIUMM KOJHYECTBOM HalOJIHHTeJNeH
HWJIH YCKODHTeNeH B TeueHHe 3aJaHHOro uukiaa. IlosTomy
TAKyl0 MallHHy Jyyllle BCEro HCMNOJNb30BaTh B TaHAeMe C
3aKPHITHIM CMeCHTeJeM [Js BBOJa YCKOpHTesJeH M ByJKa-
HHU3YIOUINX BellecTB HJIH XKe Nepef KaJlaHAPOM.

Jlpyro#t TMm cMecHTeJss HENpPEPBIBHOTO HEHACTBUSI CKOH-
cTpynpoBaH ¢upmoit «Pappea» * IDTOT cMecuTeJb HANOMH-
HaeT YIJHMHEeHHBI cMecuTeab Tuna «beunbepu» nm nmeer
3arpy3ouHblii ILIHEK, CMecHTesJbHBlE pOTOPH M OTBEpCTHE
1Jst 3arpy3ku. OnTuMaJjibHOe BpeMsl IepeMellMBaHUsA TINa-
TeJbHO MOAOHUPAIOT, NPH 3TOM O6o0JbllIOe 3HaueHHE HMEET
crioco6 3arpy3ku. Porop uMeer nepeMeHHYI0 CKOPOCTb, UTO
obecneydBaeT peryIupoBaHHue IVIACTHKAUHM H CMELIEHHS B
npefenax IUKJIa cMellleHHs. BHyTpeHHee naBJieHHe DEryJu-
PYIOT 3a30pOM.

MOXHO CUMTATbh 3Ty KOHCTPYKLHIO OCHOBHOH AJIsl AaJib-
Heliure#i pa3pabGOTKH [NeHCTBHTENBHO HENPEePBIBHOTO TPO-
mecca CMEIIEHHS] PE3HHOBBHIX H DPe3HHONOJOOHBIX CcMeced,
HeCMOTpSl Ha 3aTpy/JHeHHs, CB3aHHbIE C paclpeje/eHHeM
TeXHHYeCcKOTo yrjepoja.

[IpumeHeHHe HellpepbIBHOIO CMELIEHHS 3aBHCHT OT BHe-
JIpeHHs1 HOBeHIIMX MEeTOJO0B IepepalOTKH XKHIKHX H MOpPO-
mKoo6pa3HbIX KaydykoB. B TeuenHne psja JeT 3TH TEXHO-
JOrHYecKue crnocobel HMeaqH OrpaHHYeHHOe IIPHMeHeHHe
rJaBHEIM 006pa3oM BCJeJCTBHe OTCYTCTBHS MaTepHaloB,
TeXHOJOTHH H o6opynoBaHusa. OQHaKo B HacTosllee BpeMs
NoJI0KEeHHe U3MEHHJIOCh, 1 B 3TOH 06J/1acTH NPOBOAATCS IUH-
pOKHe HccJefoBaHus ¢upMoi **

B pe3nHOBO#l TPOMEILIIEHHOCTH H3TOTOBJIEHHE Pe3HHO-
BHIX CMeCEH BCerja BbHI3BIBAJO 3aTpyAHEHHs, TaK Kak MOJI-
rOTOBKA TIOJIIMEpa K BBeJeHHIO HAMOJNHHUTEJEH U APYTHX HH-
rpelHeHTOB TpebGyeT 3HAUHTEJNbHBIX yCHIHHA. B 370l 061acTH
BefleTCA MOCTOSIHHBIY ITIOMCK JIEFKOTO M [elleBOro cnocota
pelleHdsi faHHOH 3agaun. HeoqHOKpaTHO NbITANIHCh HCMOJb-
30BaTh JAaTeKC MAJsS TOJy4YeHHs YJOBJETBODHTENbHHIX pe-
3yJbTaTOB NPH CMeIIeHHH C MHHHMaJbHBIMH 3aTpaTaMH
sHepruu. Ho nmpyu 5TOM BOSHHKAIOT AOMNOJHHTEJNbHBIE TPYA-
HOCTH, CBSI3aHHble ¢ HeOOXOAMMOCTBIO yAaJjeHHsl BoAwl. Kpo-
Me TOro, TIpUMeHeHHe JlaTeKca IPUBENO ‘K HCIOJb30BaHUIO

Farrell Continuous Mixer — Farrell, Birmingham, U.S.A.
** RAPRA, Shawbury, England.
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Ta6nuwa 1. Tunosbie pe3UHOBbIE CMeCH ]IS PYKABOB

Copepxanue (%, Macc.) B cMecsX

8 = 0
M enon pykazon ==K g8
- 8= of
YHrpeaueHTs! ] , E 35 S “E}
=4 ) o] £o
o g £gs £s
S g %’; °3 S8E
EE oz ae=g =8 £
25 cH ESes | 5%
g s ‘8 g 5( g =% § [=%--)
ByTanuneH-HATPH/BHBIL Kaydyk | 40,00 — — —
HaTypanbHblit Kayuyk . . . . — 6,00 — 12,00
ByranueH-CTHPOJBHBIE KayuyyK — 24,00 — 18,00
TMonuxmoponpes W . — — 40,00 —
OKcHJ, UHHKa . 2,00 — 1,50 1,00
OKCHA MarHus . . — 1,00 1,25 —
Kanrakc . . 0,75 0,10 — 0,40
Yckoputean . — — 0,50 —
Cepa v v v v v .. . 0,65 1,75 — 1,25
Yraepon TeXHHYECKHH . .| 49,85 14,00 43,50 7,00
Men . . — 49,65 — 30,45
Kaomun . . . . . . . — — — 29,40
CreapHHOBasi KHCJIOTa . 0,50 — — —
MacJio-MsIryuTeNb | . 2,50 — 5,00 —
dakTHC 3,00 — 7,50 —
Bock . . . . — 3,00 — 0,25
AHTHOKCHJAQHT 0,75 0,50 0,75 0,25
Hroro .| 100,00 | 100,00 100,00 100,00

pacTBopHTeseH, a BMecTe ¢ TeM K Ipo6JeMe HoxKapoomnac-
HOCTH M TOKCHYHOCTH BCJIEACTBHe NEHCTBHS PAaCTBOPUTeJEH
Ha 310poBbe paborarowmux. Hakonen, npuMeHHIH pacnapky
KayuyKoB. [Ipnuem mosyueHHBIH IeNoJUMepHU30BaHHBIH Kay-
yyk umen Bsiskoctb 5000 IT mpu 20°C. Eute B 30-x romax
TNoJIyyaqH Pe3MHOBHIE CMECH XOpOIUero KauecTBa, BBOJs B
TakOH KayuyK HaNOJHHTeJH Ha Baabiax *. HemaBHo Gbliau
CO3JaHbl HOBble MaTepHaJbl C He6OJbIIOH MOJIEKYJISPHON
Maccoi u BsizkocTbio okosio 500 IT mpu Temmeparype

25°C.

* BICC, Leigh, Lancashire,
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[Tonyuenne pesnn c OOJbIIHM COAepIKaHHeM TexHiye-
CKOTO yrJiepona, MPUrodHBIX IJI5 JHTbA NOJA JaBJeHHeM, BCe
ellle NpPEICTABJsIET TPYIHOCTH. HOBLIM HaNoOJHHTEJNEM SB-
JsieTcsl HaH/JOHOBOE BOJIOKHO C IJHHOH BOJIOKOH OKOJIO
6 MM. OfHaKOo B 3TOM cJyyae CHHKaeTcs H3rH60YyCTOHUH-
BOCTb H3JeJjHs. [IpH HCIOJNB30BAHHH CMecHTenell ¢ Z-06-
pasHbLIMH JIONACTSAMH HabJ/I0faeTcsi KOMKOBaHHE TeXHHYe-
CKOTO yIyIepoja Jaxke Ioc/Je JJIMTeJIbHOrO MepeMellnBa-
HHUSAL. .

B nocnexnee BpeMs 4Js CMeLIeHHS HaYHHAWOT MNpUMe-
HATb HUTPHJbHBIE, CTHPOJIbHbIE, HATypaJbHbBIE H JPYrHe Ka-
yuykH (Taba. 1), a Tak¥ke Jpyrue MaTepHasbl, BBIIyCKae-
Mble B NPOMBILLTEHHOCTH, B BHJE MOPOUIKA, KPOIWIKH H
Ap.

Bce marepuanbl nepeMmelyBaloT BMecTe Ha 060py/10BaHHH
IJIs. TepeMeLIHBAaHHS NOPOLIKOB, a 3aBeplUaloT CMelleHHe
B 3aKPBITBIX CMECHTeJNsIX Ha BajbllaXx MJH Jaxe B 3KCTPY-
gepax. DTo obecneydBaeT KakK 3KOHOMHIO BPEMEHH, TaK H
YUCTOTY CMeCH.

OBPABOTKA M3IOTOBJIEHHbIX
PE3MHOBbIX CMECEM

[Tpu M3roTOBJIEHHH DEKOMEHAyeTCs CMelllaTh HEeCKOJbKO
3aK/MafoK PE3UHB M BBIAEPKATb UX ‘B TeueHHe 24 4. DTOT
npueM MOKeT I0Ka3aTbCs yCTapeBLIHM, OAHAKO OMNBIT IIO-
Ka3blBaeT, UYTO B 3TOM CJyyae CMechb HMeeT JyyllHe TeXHo-
JIOTHYECKHE CBOHCTBA IIpH MocJaenylollell nepepa6orke. s
HEKOTOPBIX IPOLECCOB, HaNpUMep, CTPeHHUPOBAHUS MM Ka-
JaHAPOBaHHUS, BHIJIEKKA CMecH Iepen omnepalHed HeobXo-
JHMa.

C mosiBJieHHeM 3KCTPYAEpPOB XOJOJHOTO MHTAHUS BO3HHK
BOIIPOC, KacalouHiics NPHMeHeHHsl pa3JHYHbIX COCo6OB 3a-
rPY3KH 3THX MAIUHH B 3aBUCHMOCTH OT [IJIACTHYHOCTH CMe-
CH, TBEpAOCTH, BJIaXXHOCTH, CIIOCOOHOCTH K CKJEHBaHHIO
H T. I.

OntumanpHOH fBJASETCA 3arpy3ka pe3HHOBOH cMecH B
BHIEe IIOJIOC MJIHM TpaHyJ. 3arpyska rpaHy/jaMu CBs3aHa C
pSZOM 3aTpyAHeHHH. 3arpyska NoJocaMH sBJsieTcs, MO-BH-
AuMoMy, 6oJiee YHHBepCaJbHOH M MOKET NPOHCXOJAHTb OJ-
HOBpPeMEeHHO C NpPSAMBIM llepeMelIHBaHHeM Ha BaJblax, KOTO-
pble B 3TOM CJyyae HeoOXOAHMMO OCHACTHTb HOXkKaMHu. [locre
SKCTPyJepa Pe3HHOBYIO CMeCh OXJaXKJaloT H YKJIaIbIBalOT
Ha CTeJIJIaxH.
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MCMbITAHUE U KOHTPOJIb KAYECTBA
PE3MHOBbIX CMECEM

Ha npakrtuke AJas KOHTpOJSA CMecell NPHUMEHSIOT IJia-
cToMeTp YoJieca, BUCKO3UMeTp MyHH H peOMeTp, a TakKxe
npudopbl L NPOBEPKH TBEPAOCTH, VAEJIbHOrO Beca, MJIOT-
HOCTH, HaOyxaHus B Macaax d Ap. lllupoko nmpuMeHSIOT Me-
toabl ucnbiTanui no UCO, ACTM, BCH, IHWH u np. O6-
IENPHHATO, YTO IOCTABILUIMKH CHIPbSI FAPaHTHPYIOT COOTBET-
CTBHe CBoeHl MNpPOAYKUHH, COrJaCOBAaHHOH ¢ moTpebuTeNeM,
TeXHHYECKOH JOKyMeHTALHH.

INuteparypa

M. G. Peakman, Journal of the IRI, 1970, February, p. 35.



rNABA 7

HA3HAYEHUE U KOHCTPYKLUA
PYKABOB

[Ipn paspabGoTke pykaBoB HauOoJee BaXKHBIM, KpoMe
CBOHCTB DE3WHOBHIX CMeceH, NpHMeHseMblX [/ BHYTpeH-
HEro ¥ Hapy>kKHOTO CJ0eB, SIBJASeTCS KOHCTPYKIHS CHJIOBO-
ro Kapkaca.

Ha mnpoyHOCTb pykaBa KpOMe NpPHMEHSeMbIX CHJIOBBIX
MaTepHaJOB BJIMSAIOT YroJ HX Ha/J0XeHHS M KOHCTPYKLHS
CHJIOBOTO KapKaca.

[Ipu BBIGOpE yria HaJNOXEHHS CHJIOBOrO MaTepHala
KOHCTPYKTOp HOJIXKE€H CTPEeMHUTbCS OGeCNeydTb TaK Hasbl-
BaeMblil paBHOBECHBIHl yrovi, KOTOpBI#, KaK ONpeeseHo pac-
YeTHHIM nyTeM, paBeH 54°44’ PaBHOBeCHHIl yrosa — 3TO
yroJ, NP KOTOPOM pPYyKaB IPH OTCYTCTBHH YIJHHEHHS ca-
MOro Martepuaja He nedopMHpyeTcs NOJ JeHCTBHEM BHYT-
peHHero AaBJeHHsl HH IO JJIHHe, HH IO AHaMeTpy.

Vi3MeHeHHe pa3MepoOB PyKaBa MOXKeT BO3HHKHYTb B CJy-
yae, KOTJa Yros HaJoXXeHHs OyIeT OTJIHYaThbCi OT paBHO-
BecHoro. Eciu yrosm Ha/soxKeHHMst Gouibllle, TO pPyKaB GyneT
yBEJHYUBATHCA MO AJUHE, a AUaMeTp OydeT yMeHbIIAThbCH.
Korga yron Hagloxeuus GyleT MeHbllle DaBHOBECHOTO, TO
pykaB OyaeT cOKpallaThCs Mo JJIHHe, a JnHamerp Oyner
YBEJNHUHBATHCS.

YPABHEHUA 019 PACYETOB

PaBHoBecHSbI yron HanoxeHus
cunoBoro kapkaca (puc. 22)

Vv
tgf=— WH tgh=—
¥ ="y g L
rue

PD? g PDL
— , a v
4 2
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B ab _ PDint
tg 6 T 2tg0
Torna
(PD2 i) -4 2

2tg 6 (PD2m)  tg®
tg20 =2 tg0=)2:=1,414
0 = 54°44’

Puc. 22. OGocHoBaH#e BelTHYUHBI HEHTPANLHOrO yria.

Yron onneteHus

nD
tg=——
& L

rne O —yrom ommerenns; D —cpeHHii [HAMeTp CHJIOBOrO KapKacd;
L — mar omereHus.

Paspywatouiee gaBneHue Ans onneTouHblx
MJIM HAaBMBOUYHBIX PyKaBoB *
(papvansHoe paspylwaioliee ycunume)

2NR sin 0
DL

* dopmyssl JaHB (e3 MONPaBOUHBIX KO3 GHHUHMEHTOB M ABJSIOTCH
npubauxennsiMy. B CCCP pmasi pacuera pykaBOB NOJIb3YIOTCS (HOpPMY-
JlaMH, peKoMeHAOBaHHbIMH B kuure B. A. JlemeroBa «Pacuer u xowct-
pyHUpOBaHHE pe3HHOBEHIX M3Zenui» (usnm. 2-e, JI., «Xumusa», 1977). —
Ilpun. nep.

P =
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rne P — paspymamowmee nasaenue; N — ofllee uuca0 HATEH MM KOpAA
BO BCEX C/IOSIX ONJIETKH WJIH HABHBKH B 00OMX HaNpaBJeHHSAX; R—
paspyliaomas Harpyska Ha HHTb HJIH Ha KODZ; D — cpepnuit guameTp
CH/IOBOTO Kapkaca; L — miar onJieTeHHsl MM HaBUBKH.

Paspylwatoliee faBneHue AN NPOKNaAOUHBIX
PYKaBOB M3 TKaHM
(paAmansHoe paspyluatoliee ycmnue)

p_ 2V
T DL

Ecau
V =2Ssin45°N,
TO
2,83 SNF
P=——
D
IIpu F=0,8
2,26 SN
D

rie P — paspywaiomee gasienue; D — cpefHuHl [QHaMeTp IOAKJIALOK;
V — panuanbHas cuna; L — eguumiia AaMHB pyKaBa; S — MHHHMalbHas
POYHOCTb MOJOCKH TKaHH; N — uuciao npoknagox; F— xoapdumuenr
3¢ (EeKTUBHOCTH.

HquHOCTb TKAaHH U3MEPAIT IO OCHOBE U IO YTKY. ILTIH
pacyeta NPOYHOCTH pYyKaBa 3a pe3yJabrar NIPpHHUMAIOT
YABOEHHOE 3HauUeHHe MHHHMAJbHOH H3 3THX BeJUUHH, TakK
Kak TpH yrje Hajlo)KeHHs 45° W OCHOBAa M YTOK OJHHaKOBO
Harpy»KeHHl.

Koadduuuent F omnpenensioT 3MIHPHUECKH B 3aBHUCH-
MOCTH OT 4YHCJIa MPOKJAAAOK, THNa TKaHH, ee 06pa6OTKH )4
muamerpa pykaBa. OmHako assi ofmiero pacyera pykKaBa
b]/;O)I’BHO HCIIOJIb30BaTh CpeldHee 3HauyeHHUe Koacpcpnunema

=0,8.

Paspywarowee fasneHue Ans pykasos
C B3aHbIM KapKacom
(paananLHoe paspywatouiee ycunue)

B 2V
" DL
Eenu
V =RCsin®,
TO
2RC sin OF
Pe=e—rre—
D
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rie P — paspywalomee nasienue; D — anamerp xapkaca; C —- uucio
HHTeH Ha JJHHe; L — egWHHIA AJMHBL DyKaBa; V — pagHanbHas CHIa;
F — xoa¢pduunent s¢dexTHBHOCTH.

BssaHblfi Kapkac HAHOCAT ONHPAJbHO BOKPYT BHYTDEH-
Hell Pe3HHOBOH KaMephbl NOJA YrJoM K ofpasywoollefl pykasa.
Tax kak pajuaspHOe YyCu/IHe siBIsieTcss Haubosee ciaaboi
COCTaBJSAIOIIEH, TO NMPUMEHSIOT GOopMyJy pacyeTa OIJIETOY-
HOTO DYKaBa, HeCMOTPS Ha OGOJbLION YroJl HaJOXKEHHS.
Hmeromasics B opMyse paspylaiouiero 1aBleHHs] BeJIHYH-
Ha C BBIpaxKaeT YHC/JIO HHTeH B OJHOM HampasJjeHHH. Ilo-
npaBouHbil KoadoduuuedT F B pykaBax ¢ BS3aHBIM KapKa-
COM 3aBHCHT OT THIA BS3KH, YHCJA HHUTEH Ha eJUHHLE IJH-
HBl, YHCJIa MeTeJb IO OKPYXKHOCTH. O6BIYHO A/ NpPUOJIH-
JKEHHOTO pacueTa HCIOoJb3YyioT 3HaueHHe F=0,75.

PaspyLiatowee gaBneHue Ans pyKasa
KPYrNOTKaHOM KOHCTPYKLMH
(paAvansHoe paspylwalowee ycunue)
v
DL
Ipu

2Ny Ry
DL

rae P — paspywalomee fasienue; D — guametp no kapkacy; N, — oGluee
YHCIO HUTEH B YTKe; Ry— NMPOYHOCTh HHTEH yTKa; L — eIUHHLA MIJIH-
Hbl PyKaBa.

V =NyR, P=

3AMAC NMPOYHOCTH

[IpH KOHCTPYHPOBAaHHH OGBLIUYHO PYKOBOACTBYIOTCS OIIpe-
JeJIeHHBIM 3amacoM TpouHocTH (kKoabdunuentom 6Gesomac-
HOCTH), INIpeAyCMaTpPUBAIOIIAM OTHOUIEHHE pa3pyUIAIOIIero
IaBJieHus K paGouemy, paBHoe 4 1.

MHuorue QakTopbl OKasbIBAaOT BJHSIHHE Ha 3TOT KO3(-
GuLMeHT: HampuMep, peasbHble YCJIOBHS IKCIUIYaTalUH H
KOHKpeTHBIH TN pykaBa. CanoBrie pyKaBa U pyKaBa HHU3-
KOro [aBJIeHHS MOXHO HCIIOJb30BAaTh C 3aIacoM IPOYHO-
cTH, MeHpwHM 4 1, a pykaBa [IJf Tapa OOJXKHB HMeETb
3anac npouHocTH kak MuHAMyM 10 1. PykaBa BBICOKOrO
LABJIeHHS] NIPH OYEHb CJIOXKHOM AHHAMHUYECKOM HarpyXeHHH
TpeGyIOT 3amaca NPOYHOCTH Kak MHHUMYM 4 1, onHako
MPH CTaTHYECKOM Harpy:KeHHH BIOJHe jpocraToyHo 3 1.
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Ha ocuosanuu pexoMenpauuii ICO R1307 nmaua Ttabi.
2, KOTOpasi CJAYKHUT PYKOBOILCTBOM INIPH BhIOOpe PYKaBOB, HO
B KOHEUHOM CYeTe, HaJl0 OCHOBBLIBATHCS HA 3HAHMH YCJOBHHA
SKCIyaTaluH.

Ta6auma 2.
OTHOuIeHHe o
HCIIBITATe b~ THOILEHHE
HOTO paspyl1apollero
Yenosus paGoTsl naBJIeHus JHaBJIeHUs
K pabouemy K _paGouemy
TIABJIEHHIO JaBJICHHUIO
Jlerkne . . . 1,25 2,5
CTaHBAPTHBIE « o & + & + o« . 1,6 3,15
Tsxenble (yLapHBe HArpysKu) . 2—2,5 4—5
TpancnoprupoBanue
rasoo6pa3HbIX BellleCTB M BelecTB,
KOTOpble TPH M3MeHeHHH PaGouerc
JaBJIeHHs] TipeBpallaloTCs B ras . 3,15 6,3 u GoJee
napa . . 4 10

XAPAKTEPUCTUKA MOTOKA PABOYEN CPELbI

[Tpu paccMOTpPeHHH 3TOrO BONPOCA HYXKHO XOPOLIO
npeacTaBlsATh cebe yCJIOBHA 3KCNIyaTalHH pPYKaBa H, Mpe-
e 4eM OLIEHHBATh NMOTOK, MHOTOKPATHO H3MEDHUTb €ro Xa-
PaKTEPUCTHKU B YCJIOBHSAX 3KCIJIyaTallHH.

B o6meM, MOXHO cKasaTh, 4TO0 4eM OoJjee TIJIaAKYIO
BHYTPEHHIOIO NOBEPXHOCTb HMeeT DyKaB, TeM MeHblIe Typ-
OyJIEHTHOCTh TOTOKA, TeM OoJbllle CKOPOCTb TeYeHHs pabo-
yeft cpenel. C Opyro#t CTOPOHHI, UlepoxoBaTas BHYTDEHHSS
NOBEPXHOCTb YXYALIAeT YCJHOBHS TeKy4YecTH, XOTs NpH 60Jb-
IIOM AHaMeTpe PyKaBa 3TO NPaKTHUECKU He BJHsET Ha CKO-
pOCTH MOTOKA.

JJIsi ONTHMAJIbHOTO pelleHHs] BOmpoca HeoOXOAUMO YUH-
THIBaTh BCe JAefcTByIOIHe (hakTopbl. B ciaydae coMHeHH!
MOKHO NPOKOHCYJBTHPOBAThCA (CM. ri. 14).

Jlutepatypa
Rubber Division A.C.S., Hose Symposium Abstracts, Atlantic City,

1966, p. 984
Rubber World, 1968, November, Hose Symposium Report, p. 48.
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FNABA 8

YCUIIMBAKOLLIUE MATEPUAITDI

Kak 6blo ykasaHo Bhllle, pa3/uyHe MeXAYy PYKaBoOM
H pe3HHOBOH TPYOKO# NpexIe BCEro ONpefesNsieTcs HaJH-
yHeM B PYKaBe CHJOBOro KapKaca. [Ipaktwueckd mosroseuy-
HOCTb pyKaBa H clnoco6 -€ro H3roTOBJEHHS 3aBHCAT OT
CBOMCTB CHJIOBOTO MaTepHala H ero HpoyHocTH. Kak yka-
3aHO B INpedBIAYLIUX [JaBax, YCHJIEHHS DYKaBOB JOCTHTra-
IOT 3a cyeT TIpHMeHeHHS HUTef M TKaHH B BHJE BSI3aHOTO
Kapkaca, OIJIETKH, HaBHBKH, KPYIVIOTKaHOTO Kapkaca HJIH
NPOKJIALOYHOI0 KapKaca U3 Y3KHX Iosoc TKaHH. K mare-
pHasaM, HCNOJNb3yeMbIM [JIsl YCHJIEHHSl B PyKaBaX, OTHOCAT-
cs: XJIONOK, HaHJIOH, BBICOKONpOYHAd CTaJjb, JeH H INOJOT-
HO, NoJau3(Hp, CcTeka0, ac6eCTOBble H yrJepOAHble BOJOK-
Ha, BHCKO3a M mnoJaunponusnedH. OnpefensomuM (akTopoM
NpH KOHCTPYHPOBAHHH PYKaBOB SBJSETCS HaBJeHHe, KOTO-
poe No3BOJISieT TPAaBHJABHO BHIOpATh YCHJIMBAIOIIHH MaTepH-
aJl ¥ B 3aBHCHMOCTH OT 3TOrO ONpPEJEeJHTb THI H TEeXHOJO-
THIO H3TOTOBJIEHHSI PYKaBa.

[Ipn ucmosb30BaHHHM TAaKHX CIeNHANbHBIX TKaHeH, Kak
nonushUpHAsT WM NOJHINPONHUJIeHOBas, HeobXxonumo obpa-
THTb BHHMaHHe Ha coOJIIOIeHHe OlpeleleHHOH TeMmIepary-
pH HarpeBa, Tak KakK B NPOTHBHOM cJydae BO BpeMs BYJI-
KaHH3aU¥H MOXeT IPOHM3OHTH HexXesaTelbHas Jedopma-
LHSI pyKaBa.

[Ipy ucnosb30BaHHM NOJHIPOMNUJIEHA HYXKHO TLIATeNdb-
HO KOHTPOJIHPOBATh TeMIIepaTypHEIH DeXHM, TaK Kak ua-
CTO 3Ta TeMliepaTypa MOxkeT ObITb 6JIM3Ka K TeMIepaType
MJIaBJIeHHs] caMoro mnoJunponu/aeHa. [IpH ucnosb3oBaHHU
TKaHell HeOOXOAHMMO Takxke NPHMEHATb CHelHasbHble ajre-
3VOHHBIE CHCTEMBI C Hesblo ofecreyeHHs AOCTATOYHOH H
cTabHJIbHON a[re3HH MO BceH IJMHe pyKaBsa,

98



CrekasnEBle H acGecTOBble BOJOKHA MNPUMEHSAIOT M5
[1aPONPOBOAHBIX H JAPYrHX TeMIepaTypOCTOMKHX pYKaBOB,
XOTS B HHX MOXKeT ObITb HCIIOJNb30BaHa U CTaJbHasl Mpo-
BOJIOKA.

[Tpumenenne HOBEIX yraepoaHbix (rpadUTHHIX) BOJIO-
KOH paclIupsieT BO3MOXHOCTH IPOM3BOACTBA pyKaBoB. On-
HaKO H3-32 BLICOKOH CTOHMOCTH 3TO BOJIOKHO HE IOJIYYHJIO
IWHPOKOr0 pAaclpoCTPaHEHHS H €ero IPHMEHSIIOT TOJbKO B
pyKaBax JJis aBHALMM H PaKeTOCTpoeHHs. Takoe moJioxe-
HHe COXDaHHTCA B TeueHHe OauKalmux Jjer. HeoGxoaumo
OTMETHTb, YTO Pa3pbiBHAs NMPOYHOCTb I'Pa@UTHOrO BOJIOKIA
¢1M3Ka XK ITIPOYHOCTH CTEKJOBOJNOKHA, a IJIOTHOCTh 3THX
MaTepHaJioB OJHHAKOBO MaJa H cocTaBiaser mpuMepHo 25%
OT IVIOTHOCTH CTatH¥. OHAaKO OCHOBHOE NIPEHMYIIECTBO Tpa-
(HUTHBIX BOJIOKOH 3aKJIOYaeTcs B TOM, UTO YJeJbHBI Mo-
AyJb MaTepHasa, apMHPOBAHHOTO 3THM BOJIOKHOM, IpHMeEp-
HO B 5 pa3 NpeBbILIaeT YAeJbHBIH MOJY/JIb BBHICOKONPOUYHOH
cTalH HJAH B 6 pa3 NpeBBIIIAET YIEJNbHBIA MOIYJb CTEKJO-
BOJIOKHA.

[Ton ymenapbHBIM MOZAyJeM NOJApa3yMeBaeTcss MaKCHMaJb-
HOe YCHJ/IHe, KOTOpOe MOXKET BBIIepXKaTh CTepKeHb HaH-
HOIT MacChl H AJUHBI 6e3 MPH3HAaKOB TeKydyecTH. Bor mouemy
pasyMHee IPHMEHATb yrJepoAHble BOJOKHA B KauecTBe
apMHPYIOIIUX He B DE3HHOBOH IPOMBILIJIEHHOCTH, a B Jpy-
I'HX OTpacJsiX NPOMBIIIJIEHHOCTH.

B npousBoncTBe pyKaBOB NpUMeHEHHe YIJIePOJHBEIX BO-
JIOKOH BO3MOXKHO B KOHILIEBOH apMarype M B KadecTBe YII-
JOTHEHH# B THIPaBJHYECKUX CHCTEMaX.

Jureparypa

Evans, C. W. Proc. S.G.F. Tampere, Finland 1969, vol. 35, p. 8.
Evans, C. W. Design Engineering, 1969, October, p. 133.
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FNABA 9

KAYECTBO U NMPOU3BOACTBEHHbIA
KOHTPOJ1b

[Tpu oleHKe KauecTBa B IPOHU3BOACTBE DYKaBOB MOXKeET
NpUMeHATbCA CTaTHCTHYecKH# meTod. Ilpu aTom Merome mo-
NyCTUMBIH DPa3bpoc AaHHBIX, BKJIIOYAs MOTPEIUHOCTH IIpH
HcnuTaHusxX, cocrapasier 3%. IIpu KoHTpOJe HA MpoOMexy-
TOYHBIX ONepalHUsiX TeXHOJOTHYeCKOTo Ipolecca H IpPH Ipo-
Bepke TOTOBOH TNDPOAYKUHH MOXKET HCNOJNb30BATHCH METOJ
NPOH3BOJILHOTO 0TGOpa MPO6 ¥ METOJ KOHTPOJbHBIX KapT.

Upcsio UCHBITAHHHA TOTOBOH NPOLYKLHH 3aBUCHUT OT BH-
Ia ¥ HasHaueHus uajgenusi. [IpocTele B H3rOTOBJIEHHH H31e-
JIUSi, T/ie HapyLIeHHs] TeXHOJIOTHH He HMEIOT GOJIBbLIOTO 3Ha-
yeHus (HampuMmep, NJHHHBIE CaJOBBle PyKaBa HH3KOIO AaB-
JIeHHs1), PEIKO HCIBITHIBAIOT Ha paspyllaloliee JaBJeHHeE.
B cpennem Ha 10 000 canoBBIX pyKaBOB NPHXOAUTCA He 6O-
Jlee OJHOrO pykaBa c jpedeKTaMH, NO3TOMY IIPH IOCTYILJIe-
HHM peKJaMalu INpolle 3aMeHHTb 3TOT pyKaB. Pykapa,
H3rOTOBJIEHHE KOTOPBIX CBSI3aHO C GOJBIUMMH TPYLHOCTSMY,
HCOBITHIBAIOT dalle, a pyKaBa AJs aBHalUH, B KOTOPHIX He
JonycKaoTes JAe(exThl, HCNMBITHIBAIOTCS Bce 6e3 HCKIIoye-
Hus. [1pn 3TOM KaXkIblf PYKaB HCNBITHIBAIOT OTHENBHO.

MeToa KOHTPOJIBHBIX KapT MOXKeT HCHOJb30BaTbCs MJIA
aHaJ{3a pe3y/bTaTOB IKCIEePHMEHTa M IIPH HCCJIeJOBaHHH

HOBBIX peUenTyp pe3HH.

MCNbITAHUE MATEPUAJIOB

HcnelTaHHe pe3HHOBBIX CMecell cJeldyeT NPOBOAHTH He-
NOCpPEICTBEHHO TMOCJTe HX H3roTOBJeHHS Ha Bandpuax. Of
KaxJOH 3akiaJku cMecH oT6uparlT mnpoby, HCHBITHBAIOT
Ha IJIACTHYHOCTb C HCIOJb30BaHHEM NJacTomMeTpa (GHUPMbl
«Wallace Rapid» nnu npubopa Mynu. s onpeneneHus
ILJIOTHOCTH HCTOJB3YIOT Bech ¢upMbl «L’homme and Argy».
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Kpalinue 3HaueHHs NJIOTHOCTH INpPOBePSIOT MOBTOPHO H4
TOYHBIX Becax ¢ NpUMeHeHHEM MeTOJa B3BeLUUBaHHS B BO-
Je M Ha BO3IyXe.

YacTtp npo6Bl NOABEPralOT BYJKaHH3ALHH B KOTJE HJH
mpecce B 3aBHCHMOCTH OT cllocoba BYJKaHH3aLHH TOTOBOTO
usgeausi. TBepnocTb H3MepSIOT TBepAOMEpOM  (QHPMEI
«Wallace Rapid» (rBepmomep), a pe3ysabTaThl 3aHOCAT B
kapTy. KoHTpoJpHBIE KapThl SBJASIOTCH HALVISIAHBIM CIIOCO-
GOM KOHTpOJI TEXHOJOTHYeCKOTo Ipolecca, obecrneunBaro-
M CBOeBpeMeHHOoe OOHapyKeHHe M yCTpaHeHHe BO3MOXK-
HbIX fedexToB. Pe3nHbl, KpoMe TOro, TPOBEPSIOT HA COLEp-
»KaHHe BJIard U 30JIbL.

YcTaHOBJIEHO, YTO TakKas NpOBepKa pe3HHOBBIX cMecelt
nocJie BaJbLUEB HJIH CMECHTeJs M03BoJseT ofecHeudTb TILA-
TeJNbHBIII KOHTPOJIb 3KCTPY3HOHHBIX CBOHCTB cMecH. M3me-
peHHe IJIOTHOCTH $IBJISETCS BIIOJHE YJOBJETBOPHTENbHBIM
croco60M KOHTPOJII KayecTBa CMeLIeHHS IMpPH TOYHOCTH
B3BewnBanus B npefenax =+ 0,02. HanonHuTe H npoBepsioT
lia cojlep:KaHHe BJIard, MapraHia, Meid u Kejesa. s yc-
KOpHUTeJdeH H aHTHOKCHAAHTOB NPOBEPSAIOT COAepKaHHe BJa-
TH M TeMmIepaTypy I[JaBJjeHHS. B NpoH3BoJACTBE DYKaBOB
OOBIUHO TNPUMEHSIIOT YCKODHTENH 3aMeNJIeHHOTO HeHCTBHSA.

[Ipu cocTaB/ieHHH KOHTPOJBHBIX KapT BHIOHDAIOT [JBa
KOHTPOJIbHBIX ~ TNOJIOXKEHHS,  COOTBeTCTBYIOIIMX 3% -HOH
ownbKe, BKJIOYaOUlell HOrpelrHocTs mpHb6opa. Bce wucnbl-
TaTesbHble NPHOOPHl NPOBEPSIOT M OWUHOKH YUYHTHIBAIOT INPH
VCTaHOBKe [penesnoB H3MepeHHs. Heo6xoauMo NpOBEpHTH
Tak»Ke pas3/jHyde B pe3yJbTaTax HCIBITaHUH y pasHBIX pa-
GOTHHKOB IIPH HCIOJb30BAHHM -OJHHX H TeX e NpHOODOB,
4YTO 0COGEHHO BaXKHO IIPH HCIBITAHHH Ha TBeplocTb. Mlaxe
IIpH MOJb30BAHUH MHKpPOMeTpaMH HeoOXOAHMO KOHTPOJHPO-
BaTh 3TH OTKJOHeHHsl. Takum oOpasoMm, Bce H3MepeHHS
J0JI)KeH NPOH3BOANTb ONHMH H TOT 2Ke yesnoBek. Ilpu ucnbl-
TaHHH Ha TBEPAOCTb PYYHBIM MHKPOMeTpPOM 3aMeHa paboT-
HHKA TMPHBOIUT K pacxoxAeHHio pesyapratoB A0 0,18 mm.
[IpousBoabHBEI BBIOOD PYKaBOB [Js TIPOBEPKH Ha pa3phiB
Han gedopmanuio obecrneduBaeT CTATHCTHYECKHH KOHTPOJb
KayecTBa OTOBOH MPOAYKIHH.

B of6mem ciaydae peKOMeHJyeTCS HCIIOJNb30BaTh KakK
MOXKHO 6O0Jiee IIMPOKHE Npeaessl AONYyCKOB, MPefyCMOTDEeH-
HBle nokyMeHTauuell. Hesp3ss ycramaBaHBaTbh KOHTPOJBHEIE
npeaessl IPOU3BOJBHO. Bce KOHTpO/JbHBIE MOBEPKH JOJIKHBI
HMeTh NpaKTHYeCKOe 3HaueHHe H COOTBETCTBOBATb KOHTPO-
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JHpYeMOMY TeXHoJornueckomy mpoueccy. [Iporpecc B o6-
JIACTH TEXHOJOTHH H KaueCcTBa IMPOAYKUHH 3a INoc/elHHe
roibl NpHBeJ K JajibHeHIleMy YCOBEpIIEHCTBOBAHHIO TeX-
HOJIOTHYeCKOro KoHTpossi. Haubosbline TpYyAHOCTH BBHI3BI-
BaeT KOHTPOJb M3rOTOBJIEHHS [JHHHOMEPHBIX pPYKaBOB.
KonTtposnp ocioxnsercs OGONbUIHM aCCOPTHMEHTOM BBINY-
CKaeMBIX PYKaBOB H pa3HoOOpasHeM IIPHMEHSeMOTO CHIPbS.

TexHosoruyeckuii KOHTPOJNb MOXHO pasfe/uTh HA INATh
3TamoB:

BXOZHO#H KOHTPOJIb KayuyKOB;

KOHTPOJIb OCHOBHBIX HHIDEJHEHTOB;

KOHTPOJIb IIPOU3BOACTBEHHOrO Ipolecca;

KOHTPOJIb BYJKaHH3aLHUH;

KOHTPOJIb FOTOBOTO U3AEJHA.

Ha nepsom »srame Heo6xoAnmMa TiLaresbHasi NMpOBepKa
KaydyyKa, HHIPEJAHMEHTOB H TEKCTHJBHBIX MaTepHasoB, MO-
CTYNMBLIHX Ha NpEANpHATHE, Ha COOTBETCTBHE NOKYMeHTa-
MM, COIVIaCOBAaHHOH ¢ mocTaBuHKOM. [lanpHefimine mnpo-
BeDKH BBINOJNHSIIOT BO BpeMs H3rOTOBJIEHHS DE3HHOBOI cMe-
CH M pyKaBa. ['0TOByIO NpOAYKUHIO HeoOXOO¥MO TIIATeJb-
HO TIPOBEPUTb: NPH 3TOM NpPOBOAMMBbIE HCIIBITAHHS JOJKHBI
COOTBETCTBOBATb 3KCIVIyaTALMOHHBIM TpPeOOBAaHHSAM K pV-
KaBaM.

OnHako NMpoBeCTH HCHBITAHHS — 3TO emle He Bce. OueHp
Ba)kHa NpaBH/bHAsg 06paboTKa pe3y/ bTaTOB HCHOBITAHHH, KO-
TOpble HEOOXOAHUMO paccMaTpUBaThb C yU4eTOM TOH HJH HHOH
CTeNeHH IOTpelHOCTH, 4ToObl H3b6eXaTb CAMLIKOM ONTHMHU-
CTHYECKHX 3aKJIOUeHHH HJIH MOCHEeUIHBIX pelIeHHH IO Hec-
KOJIbKHM CJay4aifHbIM IudpaM, YTO MOXKeT IPHUBECTH K He-
IpaBHJILHON OlEHKe KayecTBa NpoAyKuMH. Jlas Toro, uyro-
66l NpuHATP OOOCHOBAHHOE pelieHHe, LesjecoobpasHo HC-
N0Jb30BaTh CTATHCTHYECKHH METO..

KAYYYK U UHTPEAOMEHTHI

IIpomecc cMmelneHHsi HayHHAIOT C INIPOBEPKH  KaydykKa,
0CO6EHHO B CJydyae HaTypaJbHOrO Kayuyka. CHHTETHUECKHH
KaydyK MOJY4aloT B TLIATEJIbHO KOHTPOJHPYEMBIX YCIOBUAX
Ha XHMHYECKHX NpeANpHsITHAX, NO3TOMY ero CBOUCTBa Jie-
JKaT B TpefiesaxX yCTaHOBJEUHBIX AonyckoB. OT Harypasb-
HOTO Kayyyka Heslb3si OXKHAAaTb OJHODOAHOCTH, TaK KaK Ha
€ro CBOHCTBa OKa3bIBAIOT BO3JefCTBHe crneuupuka ero Io-
JyUYeHUs, BHI KayUyYKOHOCHBIX HEePEeBbeB H JaxKe Xapakrep
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[I0YB, Ha KOTOPHIX OHH npouspactator. llpoussopurenn Ha-
TypasJbHOTO Kayuyyka NOOHJIHCH OOJbIUMX ycHnexoB B obJa-
CTH KOHTpPOJISI CKOPOCTH BYJIKAaHH3AaUHMH H TeXHOJOTHUHO-
CTH, OJHAKO PEKOMEHIYeTcsl CMeIUHBAThb MOCTYNAalOHe KH-
nbl KayuyyKa, 4TOOBl NMOJYUYHTb CMECH C YCKODEHHBIMH CBOH-
CTBAMH.

WurpenuenTsl 06BIYHO MOCTYNAIOT OT M3TOTOBHTEJNS BMe-
cTe C COMpPOBOAMTENIbHBIM JOKyMeHTOM. EciH Takoro moky-
MeHTa HeT, TO XHMHUecKHe W (H3HUYEeCKHe HCIBITAHHS Npo-
BOJAAT B 3aBOLCKOH Ja60paTOpHH, KOTOpasi HOJXKHA OBITh
ocHallleHa CHelHaJbHBIMH CTaHIAaPTH30BAHHBIMH IpH6O-
pami.

[TosyueHHyi0 pe3uHY NPOBEPSIOT Ha COJAEpXKaHHe BJAaru
u 30Jbl. [IpH MCIBITAHHM HHIDEJIHEHTOB ONpeJeNsioT pas-
Mepbl H GOpMBI YaCTHI C TIOMOIUBIO MHKPOCKOMNA, a TaKke
collepKaHue BJIArd, mpuMeceffl MeTajyloB M TeMmnepaTypy
IJaBJIEHHST /ST HEKOTOPHIX MHI'DeIHEHTOB.

MPOYUE MATEPUATbI

KpoMe KaydyykoB H HHTpPeJHEHTOB B DYKaBHOM IDOH3-
BOJCTBE MCIOJb3YIOT M JPYr¥e MaTepHalbl, Takue, KaK Kpy-
rjasi raJbBaHU3UPOBAHHASA CTaJbHas IPOBOJIOKA CTaHIAPT-
Horo pasmepa oT 3 1o 18 yca. ex. (Anamerp COOTBETCTBEH-
Ho ot 6,3 mo 1,3 MM), MpOBOJIOKA C MeIHBIM TNOKPHITHEM
crangaptHoro pasmepa 30 yci1. ex. (auamerp 0,3 Mm), BH-
COKOMpOYHAasi CTaJbHas NMPOBOJOKA C JIATYHHBIM INOKDBITH-
eM TOTO K€ pa3Mepa M IPOBOJIOKA PA3JHYHBIX IHAMETPOB
¢ rajJpbBaHMYeCKHM NOKpbITHeM. [ yCOHJIeHHS pYKaBOB
NpUMEHSIOT pa3HooOpasHble HUTH M TKaHH, Macca 1 M2 Ko-
topeix cocrasasger or 100 go 500 r, m3 xsomyarobyMax-
IBIX H JAPYTUX BOJOKOH. Bce 3TH  marepuansbl  JTOJMKHH
yAOBJIETBOPATh TPeGOBAHHUAM JOKYMEHTAIMH 0 TPOYHOCTH
NPH PACTSIKEHHH M YIJIHHEHHIO NPH pasphiBe.

Hu oanH W3 HCXOLHBIX MaTepHa/JOB He HCHOJIb3YIOT B
NPOU3BOJACTBE 10 TeX IOP, NMOKa J1aGopaToOpHsl He MOIATBEp-
JUT €ro IIOJIHOE COOTBETCTBHE NPHJIOXKEHHOMY NOKYMEHTY.
Bo MHOrHX KpyNHBIX (GHpMax Takue J1aboOpaTOpPUH YTBED-
XKIeHbH OQUIHUAJbHBIMH TIPaBHTEJNbCTBEHHEIMH OpTaHaMH.

OGBIYHO NPOBEPKY HAUYMHAIOT C KOHTPOJS HCXOJHBIX
MaTepHasoB, IOCTYNAIOUHX Ha CcKJIad. Ecan orTcyTcTByer
JOKYMEHT H3TOTOBHTENS, YJIOBJETBOPSIOIINI KayecTBO Ma-
Tepuasa, HIH B TOM CJyuyae, KOTJlda MOXKHO 3alo/J03DHTb
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3dl'pssHeHHe BO BPeMs [OCTABKH, ChIpbe He HONYCKalT B
NPOM3BOACTBO, NOKA HCIBLITAHHS He MOATBEPASAT €ro MOJHYI
NPHUTOAHOCTb. DTO NMPaBHJIO OTHOCHTCS KO BCEMY MOCTY-
NawuUEeMy CHPbIO, BKIOYas HATypaJbHBIE H CHHTETHYE-
CKHl KayuYyK W HHTDEHEHTH CaxXy, Cepy, YCKOPHTeNH H
AHTHOKCHAAHTHI.

HUTo6bl o6ecneynTb BBICOKAH BBIXOA MPOAYKIHH, COOT-
BeTCTBYIOIMHA MOKyMEHTAllHH Ha FOTOBOE H3JesHe, HeoOXo-
AHM KECTKHH KOHTDPOJb NPOH3BOACTBA PE3MHOBBLIX H IIACT-
MacCOBBIX H3AENHH. IDTO OCOGEHHO BAXKHO IPH H3TOTOB-
JeHHH pe3uHbl. OC/I0XHSAIKM 0GCTOSATENbCTBOM SIBJISIET-
Cst OYeHb GOJIbIIOE YHMCJO PA3JHYHBIX DE3HHOBHIX CMeced —
He MeHee COTHH MapoK Ha JIOOM KPYMHOM MNpeANpHSTHH.
WHCTPYyKIMH 1O CMELISHHI0 DPe3uHB OGBLIYHO 3aMHCHIBAIOT
Ha KapTOYKe, HAXOAJLIeHCS B JIETKOLOCTYIIHOM MeCTe, B
3ajauy J1abopaTOPHH TEXHOJOTHYECKOTO KOHTPOJS BXOLHT
Ha6/l0/leHHe 3a BBIMOJHEHHEM 3THX HHCTpyKuuil. Jlust 3Toro
B IIPOM3BOACTBEHHOM OTZAeJ]e JAOJKHBl OBITb COTPYAHHKH,
KOTOpble CJIEAST 3a INOABJEHHEM KaKHX-JHOO HpPH3HAKOB
BO3MOXKHBIX 3aTpyaHeHu#. Oun obecneynBaloT oT6op Npob
BCeX H3rOTaB/JHBaeMBbIX CMeCeil M HCIbITaHHe UX B Jabopa-
TODHH MAJIsi NPOBEPKH TEXHOJOTHYHOCTH CMeCH H (hH3Huec-
KHX CBOHCTB ByJKaHH3aTOB. I10 aHAJOTHH C MCXOAHBIMH Ma-
TepHaJaMH DPEe3HHOBbIE CMECH MOTYT OBbITb HCIIOJb30BaHH
Ha CJIeAyIOIMX 3Talax MPOH3BOACTBA TOJbKO IIOC/]e MOJ-
TBEPKAEHHS] UX MPHUTOLHOCTH KOHTPOJbBHOH JabGopaTopuei.

CUCTEMA TEXHOJIOTMYECKMUX KAPT

CucreMa KOHTpOJst, o6Jajgamoiias AOCTaTOYHOH TOU-
HOCTBIO U HEOOXOAMMOH THOKOCTBHIO B YCJIOBHSX CJIOXKHOTO
NPOH3BOJCTBA, NpPeNyCMaTpPUBAET HCIOJb30BAaHHE TEeXHOJIO-
THYECKHX KapT. KapTy cocTaBJsiIOT Ha KaXXIyl MpOHM3BOJ-
CTBEHHYIO NapTHIO M 3aNOJHSIOT €€ Ha Ka)kJ0H CTaauH
npousBoacTBa. [1IpoH3BOACTBO JO/IKHO GBHITH OpPraHH30BaHO
TaK, 4YTOOBI K BBEIIIOJHEHHIO NMOCHAEAYIOIEH onepanun Hesb3s
OBIO NPHCTYNHTL N0 TeX MOp, MOKa KOHTPOJEp He yOemuT-
Csi B NPABHJ/IbHOCTH NpeAblAyLIell Onepanni ¥ B TOM, 4TO Y
pabouero ecTb ueTKHe HHCTPYKIMH H HeO6XOIHMble MaTe-
pHAJIbBl I/l BBHIIOJIHEHHS TMOCJAEAYIOUieHd OmepanHH.

Eciu paccmarpuBaemasi craiusi mpoliecca SBJSETCS He-
MpepLIBHON, HalpuMep, WINpHIeBaHHe HJIH OIJIETeHHe, TO
B HauaJe paboTLl Moc/e BbiyCKa HECKOJbKHX MeTDPOB H3jie-
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st 060pyfOBaHHE HYXKHO OCTAHOBHTb AAS TEXHHUECKOTd
KOHTDOJISI W OKOHYaTeJbHOH HaJlaikH mpouecca. Ilpu Hey-
KOCHHTENbHOM COO/IONEHHH 3THX IPaBHJ yaaeTcs obecre-
YUTb TOBBILIEHHYI0 3P (HEKTHBHOCTh U HALEKHOCTb TEXHOJO-
THYECKOro mpoilecca.

Hu Ha omHO#l cragmu npomsBoicTBa Hesb3st npexeGpe-
raTb poJIbI0 yesnoBeka. [laxe ecqH 6bl MOXKHO OBIJIO CO3-
AaThb CHCTEMY KOHTDOJS, INOJHOCTBIO HCKJIOYAIOUIYI yua-
CTHE YesJloBeKa, Takasi chcreMa Oblia Gbl, BEPOSITHO, HE3KO-
HOMHYHOH. BMecTe ¢ TeMm c/enyeT NpHHEMATb Mephl, YTOGHI
YMEHBIINTh BEPOSTHOCTb OLINOOK MO BHHE YejoBeKka. Eciu
NIPOH3BOJICTBEHHYI0O HMH(OPMAIHIO HJIH pPe3yJabTaThl MHCIIbI-
TaHH{ aBTOMaTHYeCKH BBIAaBaTh B rpaduueckoii Gopme, TO
MOXHO Oyner u3bexaTb HeoGXOLMMOCTH 06pabOTKH 60Jb-
IIOTO YHC/JAa OJHMHAKOBBIX MAaHHBIX. Takas cucreMa ¢ IH-
IWIYMHMH YCTPOHCTBAMH IIO3BOJIMT OGHApYKHTh BO3MOXK-
Hble OTKJOHEHHS OT TeXHOJIOTHUEeCKOro NpoLecca ¥ BHECTH
COOTBETCTBYIOLIME KOPPEKTHPOBKH IO TOro, Kak 6yayT Ho-
CTHTHYTBI NpeJesbHble NapaMeTpbl, OTOBODEHHbIE B MHOKY-
MeHTalHH. DTO MO3BOJNHT NpeAyNpeIHTbh BO3HHKHOBEHHE
6paka.

CMecH mocJyie IpOBepKH IOCJAEL0BATENbHO NPOXOAST ye-
pes TakHe CTaAHH NPOHU3BOJACTBEHHOrO Ipolecca, KaK LINpH-
UeBaHHe, KaJaHApPOBaHHe, OMJeTeHHe, OHHTOBKa H BYJKa-
Hu3anus. 3a NPOH3BOACTBEHHBIM LHKJIOM HaGMI0AA0T KOH-
TpoJIephl, KOTOpble O0ecneuHBalT IpaBHJIbHOE NpOBedeHHE
npoiecca U CBOEBPeMeHHOe paspellleHHe TeXHHUECKHX HeIo-
Maf0K, COOCOGHBIX MOBJMATH HA KauyecTBO NOTOBOH MpPOIYK-
uuyu. Takue HemNpepeIBHblE NPOLECCH, KaK IINpHIeBaHHE H
OCBHHIleBaHHe, TPeOYIOT OCOGEHHO TINATEJbHOTO KOHTPOJS
B HayaJjle H NepHOJHYECKH B TeueHHe BCeH OmepamyH, 4To-
OBl HCKJIOYHTb OTKJOHEHHS OT 3aJaHHbIX NlapaMeTpOB.

HsrotoBieHHe Kax[goii NPOHU3BOACTBEHHOH NapTHH OT-
MeyaloT B TEXHOJOIHMUeCKOH KapTe, KOTOPYIO 3aMOJHAIOT Ha
Ka)KJoM 3Tane Ipou3BoJcTBa. bBJaromaps 3ToMy mnoJdyua-
IOT TOTOBbIE H3/leJMHs B COOTBETCTBUU ¢ TpeGOBAHUSAMHU HO-
KyMeHTallHH.

HcnplTanHsl TOTOBBIX H3AENHH HMeIOT IIepBOCTENeHHOe
3HaYeHHe, TaK KaK OHH NOJIXKHB 00eclneyHuTb TaKylo Ipo-
BepKY 3THX H3JeJHH, 4TOOH He 0CTa/J0Ch HHKaKHX COMHe-
HHH B HX COOTBETCTBMH TE€XHHUECKHM TpeGOBaHHSIM.

B nponsBoACTBE MOXKeT HaXOJUTbCA OJHOBPEMEHHO [0
100 tumopasmMepoB pDYKaBOB ¢ BHYTPEHHHM IHaMeTpPOM OT
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3 MM 10 1 M. COOTBETCTBEHHO XapaKTEPHCTHKAM PYKABOR
H TpeGOBaHHAM 3KCIUIyaTalMH IPUMEHSIOT Pa3jHyYHble HC-
nbiTanus. [IpuBeleHHble HHXKe NPHUMeEpH AT HEKOTOPOe
IpecTaBleHHe O [Uana3oHe TeXHHYECKHX XapaKTepUCTHK
PA3JMYHBIX THIOB PYKaBOB.

PykaB BBEICOKOI'O JaBJEHHS NOJKEeH BBIIEpKHBATH AEH-
CTBMe BHYTPEHHero paspylialollero AasjeHus no 2400 atm.
BuyTpennu#t cioit pykaBa [Js CBapKH JNOJIXKeH OBITb YCTOH-
YUB K BO3[EHCTBHIO Pa3JHYHBIX I'a30B, a PYKaBOB IpPYTHX
THIOB K JEefCTBHIO MaceJs, TOIVIMB, aHTH(PH30B, mapa, BO3-
IyXa WM BOABI B Auamnas3oHe TeMmnepatyp oT —60°C mo
+160°C. PykaBa assi meckoCcTpyHHBIX paboOT MOMKHBI OG-
Jajgath OOJBIIMM COIPOTHBJIEHHEM HCTHPaHHIO, a pe3nHa
BHYTpPEHHEro CJIosf pPyKaBa HJs KHAKHX NHILEBHIX HOPOAYK-
TOB JOJIKHa OBITb HETOKCHYHOH, 6e3 BKyca H 0e3 3amaxa,
PykaBa HEKOTOPHIX THIIOB AOJKHB HMETb HApYXKHYIO IIo-
BEPXHOCTb 6eJIOro IBeTa, KOTOPYIO JIEFKO MOXHO OBIIO OH
MbITb. KOHCTPYKUHS ApYrHX PYKaBOB MAOJKHA HCKJI0YaTh
HaKOIJIeHHe 3apsifoB CTAaTHUYEeCKOro aJjekTpuyectBa. Heko-
TOpble M3 3THX TEXHHUYECKHX XapaKTepPHCTHK B OoJbliel
CTEeNMEeHH 3aBHCSAT OT pelenTypsl Pe3HHOBLHIX CMecel, Apy-
rHe — OT KOHCTDYKIHMH pyKaBoB. Hamnpumep, a5 pykaBos,
pafoTallUX B YCJHOBHAX [aBJEHHS U paspsKeHHs, Bax-
HeHLINM 3KCIYyaTalHOHHBIM (aKTOpOM sBJseTCs IpHMeHe-
HHEe CHJIOBOTO CJIOSl B BHJE TEKCTHJIBHOH HJH MeTaJHyer
CKOH OIVIETKH HJIH NPOBOJIOYHOH CITHpaJIH.

MMUTALMS SKCMNYATAUMOHHbBIX YCITIOBHUA

HIupoxu#i avanasoH CBOHCTB DYKaBOB omlpefeseT 60Jb-
moe pa3Hoobpasue NPOBEPOUYHBLIX HcMBITaHHHA. [loMuMo mc-
NBITAHUH pe3WHBl MJHM IJaCTHKa Ha pacTsXKeHHe, YIJIHHe-
HHe, CTapeHHe H Ap. AOJIXKHBl OHITb TakXe IpOBepeHb H
CBOMCTBa yCHJAHBamllero Matepuasa. OpnHako HauGoJee
BaXKHble HCIIBITAHMS Te, KOTOpble HMHUTHPYIOT YCJIOBHS 3KC-
IJIyaTalid TOTOBOIO H3JAeJHs.

Ecnu pykaB mpenHa3HaueH [J/1s1 MepeKaudBaHHS pPacTBO-
pHUTesell, HeoOX0AUMO 3HaThb Ipele] ero ycTOHAYHBOCTH K
HabyxaHWI0O B 3TOM pacTBopuTene. Ecau paGouas cpeaa
o6JafaeT KODPO3HOHHHIM JeHCTBHEM, TO cJedyeT IpoBe-
PHTb YCTOHUHMBOCTb pPYKaBa K COOTBETCTBYIOIIEH KHCJIOTE
MM mesoun. [IpoBepKy 5THX CBOHCTB HPOM3BOAAT NOCpeL-
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CTBOM HCOBITAHHS pyKaBa l10CJde BO3IEHCTBUSL YCJIOBHH,
HMMHTHDYIOIIMX 3KCIVIyaTalHOHHbIE, NpHYEM INPOBEPSIIOT HE
TOMIBKO COCTOsIHHe BHYTPeHHeH M HapyXKHOH NOBEPXHOCTH,
HO M CLEIJIeHHe MeXAy 3JeMeHTaMH KOHCTPYKIHH pYyKaBa
nyTeM ero npenapuposatus. O CBSI3H MeXIy MeTaJlJIHUeCKH-
MM 3JIeMEHTaMH KapKaca pyKaBa MOXHO CVIHTb MO peHT-
reHorpamme.

st pykaBOB BEICOKOTO AaBJeHHst 0c060e 3HaueHHe HMe-
eT OIpeJejeHHe pa3pyLIAIOLIero [AaBJeHHs H MyJbCald.
OTH HCNIBITAHHS 3aKJ/IOYAlOTCS B NPOBEPKE pyKaBa THIpaB-
JHUECKHM AaBJIeHHEeM, KOTOpOe IO BeJHUYHHE He MeHee, ueM
BABOE, NpeBbillaeT pabouee. Ilens 3THX HcObITaHH#E — Hep-
BOHaYaJbHas OlleHKa KOHCTPYKIHH pykaBa. IIpu stom mpo-
H3BOAAT BLIOODOYHbIE HCHBITAHUS TNpPOM3BOACTBEHHOH map-
THH, KOTOPBle JOJIXKHBl IOJTBEPAHUTb COOTBETCTBHE TNpPeIb-
siBAsSieMbIM Tpe6oBaHHAM. Pa3pbBHOe paBJjeHHE HOJIKHO
OBITb 3HAYUTEJNBHO BHILIE pabodero, YToGbl MOXKHO GBIIO
npoBepHUTb paboTocnocoOHOCTL pYKaBa NpH IMKOBOH Ha-
rpyske. Koadouinuent Ge3omacHOCTH OOBIYHO NPHHHMAIOT
paBHBIM 4 1, XoTa B pykKaBax AJs Ilapa OH MOXeT OHIThb
paBHbBIM 10 | ¥ nmaxe Beile.

TexHOJIOTHYECKHH KOHTPOJb — 3TO MNpoGJaeMa CHeXHO-
ro koma. boJsbiioe yuca0 KaydyykoB W HHI'PEAUEHTOB I103BO-
JseT TNOJYYUTh elle OoJbllee KOJIHYECTBO paboOYUX CMecel,
KOTOpBIE B CBOIO O4epe/lb HCIOJb3YIOTCS B OTPOMHOM accop-
THMEHTe PYKaBOB Pas3/jH4YHOIO THIA.

[ 1OpHOBOro pyKaBa NpOIecc KOHTPOJS YIPOIaeTcs,
TaK KaK pyKaB BO BpeMs H3IOTOBJEHHS HaXOJHTCS Ha TBep-
AOM CTepIKHe, 4TO yMeHbLIaeT OTKJOHeHHS BHYTpPEHHEro
JuaMeTpa OT HOMHHana. PykaBa BBHIYCKAaIOT MJIHHOH [0
18 M, Tak 4TO NpoOHl, B3ATble OT KOHIEBBIX Y4aCTKOB DyKa-
Ba, MO3BOJSAIOT MNPOH3BECTH JOCTAaTOUHO HaJEXHYIO Ipo-
BEpKY.

IIpu HenpepbIBHOM NpPOH3BOACTBe ofliast OJIMHA pyKaBa
MoxeT goctHrate 150 M uiu Goslee, H HCHIBITaHHS 0Gpas-
0B, B3ATHIX € €r0 KOHIEBLIX Y4acTKOB, OYAyT ropasmo me-
Hee HaJeXHBIMH [OJis OLEHKH BCEro pYKaBa B IIEJIOM IO
CPaBHEHHIO C MpeAblAYIIHM.

BrinieynoMsiHYTHIH NOCTaAMAHBIE KOHTPOJIb B IIpoIlecce
NPOH3BOJACTBA TI03BOJISET NOJYydYaTh 06paslbl yIOBJIETBODH-
TeJbHOTO KauecTBa. McoeiTaHus Ha paBJieHHe NpH HeobOXo-
JUMOCTH MOXKHO JIEFKO NpOBECTH Ha J60M OTpe3ke py-
KaBa.
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HesnauutenbHsie BHyTpeHHHEe AedeKTH B pyKaBe HalTH
JOBOJBHO TPYAHO, HO NOBpPEXIEHHS B CHJOBOM Kapkace
MOTYT OBITH JIETKO OOHApYXEHH C TOMOILIbIO PEHTTeHO-
rpaMMBl.

Ilpu TiMaTe/ bHOM BHINOJHEHHH TEXHOJOTHUECKOrO KOHT-
poJis nepcoHas] HayHHaeT NMOHHMATh, YTO 3TOT KOHTPOJb SIB-
JaseTcs Jy4iief rapaHTHefl OT NMPOH3BOACTBEHHBIX HeENOJa-
JIOK BCJIeJCTBHE CBOEBPEMEHHOH KODPEKTHPOBKH TEXHOJIOTH-
yeckoro mpouecca. OgHako Kak Obl TILATeJbHO HH IPOBO-
IUJIH KOHTPOJb MaTepHasoB, TEXHOJOIHYECKOTO Ipoliecca
M TOTOBOH NPOAYKLUHH, OH He NpHHeceT NOJb3b 0e3 mpa-
BHJIbHOH 06paboTku AaHHBIX. [103TOMY KOHTPOJEPH JHOJXK-
HBl TIOHMMAaTb, KaK Ba’KHO YMETh NMPaBHAbHO YHTATh U Olle-

HHUBATb IIOKal3aHHu4d HpH60pOB, qTOOBI NIPpUHATb ONTHMAJbHOE
pelieHune.

3HAYEHUE CTATUCTUHECKOIO METOJA

CraTHCTHYeCKHI MeTOJ MOXKHO IIHPOKO HCIIOJNb30BaTh
C XOpOUIUMH pe3y/bTaTaMu. UHCI0 HCOBITAHHH 175 Omlpe-
Je/IeHHsl KaKoH-MH60 XapaKTepHCTHKH DyKaBa YCTaHaBJIH-
BAIOT B 3aBHCHMOCTH OT TOYHOCTH HCILITAHHSl M €ro 3Haye-
HUS AJS OLeHKH paboTocnoco0HOCTH pykaBa. Bce KOHT-
pOJIbHBle HCIBITAHHSl AOJIXKHBI OBITH NPAKTHUECKH Ileseco-
06pa3Hbl NPHUMEHHTEJbHO K KOHTPOJHDYEMOMY TeXHOJIOTH-
yeckoMy mnpoueccy. HHU OAHY XapakTepHCTHKY He cJeayeT
nposepsATb 6oJiee XKeCTKO, YeM 3TOTO TPebOYyIOT YCJIOBHS 3KC-
nayaTtauuu. Korma ke yc/jaoBHS 3SKCIIyaTallHH OINpeiesis-
IOT JONYyCTHMble 3HAUEHHS IIOKa3aTeJss, CHCTeMa KOHTDOJs
JOJKHA O6ecneynuTb JIJHTeNbHOE IPOBCAEHHe Tpolecca C
co6MI0fIeHHEM Ha3HAUeHHBIX AOMYCKOB.

OueHb yano6GHO pe3ysabTaThl HCNBITAHUHA NMOJAydYaTh B BH-
e AMarpaMMbl, KOTOpas NOCTOSHHO HaXOHTCA Iepes TJa-
3ami Habuionatens. KonTpospHass cucTeMa, Bbljamolnas
eXXeMHHYTHble pe3y/bTaTel B rpaduyeckoi ¢opme, mo3Bo-
JseT BHISIBHTh OTKJOHEHHe JII06Oro yyacTka pykasa OT Tpe-
60oBaHKil NOKyMGHTAUHH M 11€00XOAMMOCTb €ro BHIGPaKOB-
k. Ecau pesyabratnl Koutposs OyAyT CTAaTHCTHUECKH IIpa-
BHJIBHO 006paboTaHbl M NpeACTaBJEeHb Ha JAHarpamme, 3TO
MO3BOJIHT CBOEBPEMEIIHO NOJNYUHTh HHPOPMAIHIO O BO3MONK-
HOM HapyllleHHH NapaMeTpoB TPOH3BOJACTBEHHOrO Mpolecca

U BBECTH KODPEKTHBBI, NpeAylpexpaloliye NesSBJIeHHe Je-
(dexra.
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HcnriTanue pyKaBoB COOTBETCTBEHHO LIHPOKOMY JHa-
1a30Hy TeXHHUYECKHX TpeOOBaHHH SABJSETCS 3aKMOUHTENb-
HpIM  3BEHOM B IMOCJENOBAaTeJbHOH CHCTEME KOHTPOJS
CHIPbSl, TeXHOJOI'HMH H TrOTOBOH NpOoAyKUHH. s HCIBITaHUH
cJelyeT NPHUMEHsITh TepBOKJIaccHOe 0fOpyLOBaHHe, pacio-
JOXKEHHOe caMbiM yHoOHHIM of6pa3oM. OO6CITYyXKHBaTb €ro
J0JI2KEH ONBITHBIH pabOTHHK, MOHMMAIOMHUHA BCIO BayKHOCTb
BLITIOJIHSIEMBIX onepauui. Ecau mnosyyeHHbBle NaHHBIE IIpa-
BMJIBHO paCIIH(POBHBATL M CBOEBPEMEHHO NPHHHMATh He-
06XOAHMble Mepbl, TO HCIBITAHHS U KOHTPOJb ofecleyHBa-
[OT TIOJIyYeHHe TOTOBOH MPOAYKLUHMH B NMOJHOM COOTBETCTBHH
¢ TeXHHYeCKHMH TpeOGOBaHUSMH.



FABA 10

YCTPAHEHME TEXHUYECKUX HEMOJIALOK

B nauHO# rnaBe paccMaTpHBAIOTCA  3aJauH, CTOSILHE
nepei TEXHHUYECKHM OTHEJIOM TIPeANpHATHS, pellleHHe KOTO-
pBIX JOJIXKHO o6ecleyHTb HOpMaJbHBIH NPOH3BOACTBEHHBIH
nporuecc.

Ha nepBoM Mecte, 6e3yc/0BHO, CTOMT COGJIIOJEHUE TeX-
HOJIOTHH TPOH3BOJACTBA M TeXHHKH Ge3zonacHocTH. Hasi co6-
JIIOEeHHsT TeXHHKH 06e30TMacHOCTH MNPOH3BOJACTBO  JOJKHO
OBITb OCHAIIEHO HeOOXOAMMBIM YHCJIOM IIpPeJ0XpaHUTENb-
HBIX YCTpOHCTB, obecneunBaloUX Oe3omnacHylo pasoTry 06-
CTYXKHBAIOUIEro INepCcoHajda W KOHTPOJb 32 BBINOJHEHHEM
TeXHOJIOTHUeCKHX omepanuii. Uto Kkacaercs MexaHH3aluW,
TO HAeaNbHO! Obla Obl MOJHAsT aBTOMAaTH3aLUs B COOTBET-
CTBHH C TpeGOBaHHSIMH 3KOHOMHKH. XOTS B YCJOBHAX pe3H-
HOBOH TNPOMBILIIEHHOCTH 3Ty 3ajjayy INOJHOCTBIO DELIUTL
HEBO3MOXHO, HO K 3TOMY TeM He MeHee CJenyeT CTpe-
MHTBCS.

ITockosbKy TakHe omepaunud, Kak cMelleHHe, KaJaHIpo-
BaHHe, LINpHUIEBaHHe U JpYyTHe ABJSIOTCS OOLIUMH AJs BCeX
3aBOJOB PE3HHOBOH MNPOMBIUIIEHHOCTH HE3aBHCHMO OT ac-
COPTHMEHTa BBINYCKaeMBIX H3Aenuil, Lenecoofpa3Ho HayaThb
yCTpaHeHHe TeXHHYeCKHX HemoJafoK C IleXa CMeHleHHs.
Ilpn TmaTesbHOM COGJIOAEHHH TEXHOJOTHH H3TOTOBJIEHHS
cMecell Hcue3HeT OOJIBIIHHCTBO BO3MOXKHBIX TeXHOJIOTHYe-
CKHUX M TeXHUUECKHX HeloJialoK.

[Ipn paspaGoTke pe3aHHOBOH CMeCH CJeLyeT YUHTHBATh,
YTO OHa AOJIKHA HMeThb He TOJbKO TpebyeMmble (hHU3HUECKHE
H JpyrHe cBoficTBa npH 6e3ycnoBHOH pellTadesnbHOCTH, IO
H p0JKiHa OblTb NPUTr0AHOH K mepepaboTKe ¢ MHHHMAJbHBI-
MH 3aTpyAHEHHSAMI Ha BCeX MNOCJAeAYIOWHX CTafHAX MPOU3-
BOJACTBEHHOro LHKJAa. [Ipu 3TOM OCOGEHHO Ba’KHa CKJOH-
HOCTh CMECH K monByJakaHuzauuu (ckopuuury). Ecnu yxe
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B Hauajte pa3pabGOTKH CMecb XapaKTepH3yeTCs BBICOKHUM
CKODYHHIOM, TO OT Hee CJIeAyeT OTKa3aTbCsl H HAyaTh pas-
pabOTKy 3aHOBO, TaK KaK nepepaboTKa B 3aBOJACKHX YCJO-
pusiX mpuBeger K 6paky. OnHako npu paspaboTke pelenTta
He BCerjga yjpaercs pPelIHTb NpobJeMy TeXHOJOTHYHOCTH
CMeCH, TaK KaK HHOrJia K pe3HHe NpPeIbSBJAAT TeXHHue-
ckue TpeGOBaHMS, KOTOPble BHI3BIBAIOT HEOOXOAMMOCTb CO-
JeTaHHsI B pe3uHe TPOTHBONOJOXHBEIX cBoicTB. [lasa ycTpa-
HEHHS 3THX 3aTpYAHEHHH TpeOOBaHHA K CMeCH HEOOXOAHMO
YyTOUHUTb ¢ OTHZeJOM cObITa M NOTpebuTeNeM HJIH C OQHHM
norpebutenem. Ecam cornameHuss AOCTHIHYTb He YyAaJocCh,
TO CJeLyeT MPOAYMaTb BONPOC O NPHHATHH CMECH HJIH OT-
Kasze OT Hee, MJH, O KpaliHed Mepe, y4ecTb IIpH NOJACYETE
CTOHMMOCTH CMECH BBICOKHE NpoleHT Opaka. OnHako npu
6osb1IOM 0GbeMe IPOM3BOACTBA HE3aBHCHMO OT IOCJepHe-
ro YyCJIOBHS NpHMeHeHHe TaKoH cMeCH He DEeKOMeHIyeTcs,
Tak Kak HeusbGexxHo npuBeneT K y6piTkaM. Ilo BosMOXKHO-
CTH CJeAyeT HCIOJNb30BaTh XODOLIYIO H Jierko mnepepaba-
THIBAEMYIO CMeCh.

BropbiM BaXHEIM (GakTOpOM SBJASETCS OAHOPOAHOCTD
3aKJaJ0K, UYTO HOCTHTaeTcss CTPOrHM cOGJII0feHHeM IPOLOJI-
JKHTEJIBHOCTH IIMKJAa CMelleHUs, a TakXKe NPHMeHeHHeM On-
IIOPOJHOTO CBHIPbSl M HHTpefHeHTOB. TpeGoBaHHSA K CHIPbIO H
HHTpEIHEHTaM [HOJIKHH OBbITb CTPOrO OMNpeJeNeHsl B COOT-
BETCTBYIOLIEH NOKYMeHTallHH, OHH JOJIKHBI ObITb peaslbHbI-
MM, a He TEODETHYECKHMMH M BKJIOYAaTh TaKHe BajKHble NYHK-
TH, KAK MaKCHMaJbHOE COJepiKaHue BJAarH, pasMep 4acTHI
HamoJIHUTeNed W CTeleHb YHCTOTH KayuyykoB. Chenuduue-
ckue TpeGoBaHUs, TaKHe, KaK COJeprKaHHe NpHMecell Map-
ranna, MeIu H xeJje3a, 3aBHCAT OT THIA HCIOJb3yeMOro
II0JIEME&pa U KOHKPEeTHOH OTpacjH pe3nHOBOH NPOMBIIIJIEH-
110cTH. VIMeHHO MO3TOMY M NOAYEPKHBAJNOCh, 4TO TeXHHUe-
ckie TpeGOBaHHS NOJKHBI ObITb peasbHBIMH, a He TeOpeTH-
YeCKHMH, TaK KaK IIpOBepKa BTOPOCTENEHHLIX CBOHCTB 3a-
HHMAaeT MHOTO BpeMEHH H NPHUBOIHUT K HONOJHHTENbHBIM 3a-
Tparam.

OnpenennB Texuuueckne TpeGOBalHs K CHIPbIO, pery-
JSIDHO TIPOBOJAT HCIBITAHHS C HCIONb30BAHHEM METOAOB
100%-HOro KOHTpPOJISL MJH CTaTHCTHYECKOH NpoBepkH. IIpy-
rofl crnocof KOHTPOJIS NpelycMaTpHBaeT corJalleHHe C I10-
CTAaBLIHKOM O TOM, YTO KaxXAyl0 NapTHIO CbIpbsl OH CO-
NPOBOXKAAaeT AOKyMeHTOM 06 ucnbtaHusix. Ilpu ycraHOB-
JICHHH B3aHMHOTO JOBepHA JOCTATOYHO NPOBOAHUTH TOJBKO
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BLIGOPOUHBIA KOHTPOJb. BpeMs, ONbIT M mojfydaembe pés
3yJbTAThl MOACKAaXKYT ONTHMAJbHBIE CHOCOOHBl IJS HOCTH-
JKeHHS LeJIH. J

Takum o6pa3oM, Nocje MOJMYYeHHsT KayeCTBEHHOrO Chbly
pbsl H peuLenTypsl, HCKJOUYaolled CKODYHHI, C/lelyeT LIH-
poko onpob6oBaTb CMecb Ha 3aBOACKOM 06OpyJOBaHHH,
npexje YyeM mepefaTb ee B INPOU3BOACTBO. IDTO OMpoGo-
BaHHMe COBEepIIEHHO HeOoOXOAHMO, XOTA Ha IepPBHH B3TVIAL
MOXKeT I0Ka3aTbCsl H3JHIUHEM. B  ycJIOBHSIX 3aBOJCKOTO
OnpoOOBaHHS YacCTO BHIABJAKTCA Je(deKThl, KOTOpble He
yAaercsi OOHapYXHUTb B JaGOPATOPHBIX YCJIOBHSX, NO3TOMY
JKeJlaTeJIbHO Ha 3TOM 3Talle YCTPAaHHTb BO3MOXKHBIe HeIo-
JankH. YacTo OKasblBaeTcsi BO3MOXKHBIM BOOOGLIE HCKJIO-
4uTh paboTy B JabOpaTOPHH M NPOBOAHTH CMellleHHe cpa-
3y Ha 3aBOACKOM obGopynoBaHuH. ClelyeT IOMHHTb TaKiXKe,
4YTO IIPH CPaBHEHHH Ja6OpPaTOPHBIX M 3aBOJACKHX HCIHITA-
HHA BO3MOXKHO yXyJAlI€HHe pe3yJbTaTOB [0 Pa3pbIBHOH
NPOYHOCTH, YAJHHEHHIO M JPYTHM NOKasaTeJsM II0 Kpai-
Hell Mepe Ha 10%, Tak Kak CTemeHb QUCNEPCHH HHI'PENH-
eHTOB, IloJydaeMass B 3aBOACKHX YCJIOBHSIX, OYeHb Denko
COOTBETCTBYeT CTEIeHH AHCIepCHH, IoJyuaeMoi Ha Jabo-
patopHOM o60opylAoBaHHH. Heo6xonuMo YCTaHOBHTH mpa-
BUJIbHBIH LMK/ CMELIEHHS M peryJasipHO KOHTPOJHPOBATb
€r0 COOTBeTCTBYIOLIUMH MeTOLaMH.

Kpaiine »xenartesqbHO, 4TOOBI 3aKPBEITHIA CMeCHTENb pa-
6oTas IO NONyaBTOMAaTHYECKHM, a [PeNNOYTHTENbHO II0
[IOJIHOCTBIO aBTOMAaTHUYECKHM ILHKJaM peryJHpOBaHHsI Bpe-
MeHH H TeMIlepaTyphl, Gaarofaps yeMy paboTa cMecHTess
He OylZeT 3aBHCeTb OT omepaTopoB. llog MOCTOSIHHBIM Ha-
6aromeHneM OOJKHA HaXOAMTbCA BOJAA U OXJIaKJIEHHS.
Ilpu BBICOKHX NPOH3BOJACTBEHHBIX TPEOOBAaHHUSIX TOJBKO Ue-
JIOBEK MOXET CIPaBHTbCA C HEOXKHJAHHBIMH OTKJOHEHHS-
MH NlapaMeTpOB TeXHOJOrHyeckoro mpomecca. Ecan B pas-
pabOTaHHOM NpOLECCe YYTEHO TOJbKO MHHHMAJbHOE YHCJIO
HEeOXKHAaHHBIX OTKJOHeHHH, To 6e3 NPOBEPKH 3TO HEHs-
6exXHO mpHBeleT K HemosaikaM. CTeleHb AHCIEPCHH MO-
JKeT OBITb COBepUIEHHO PasJUYHOH, HO 4YTO GoJiee BaxKHO,
CMeCh MOXKeT IOJNIYYHTbCS TAKOH «YYBCTBHTEJNBbHOH», UTO 3TO
BbI30BET OOJbLIHE TPYAHOCTH NpPH MOCJelylolleii mepepa-
6oTke. B 3ToM cayuae Bce e He CleNyeT OTKa3biBaThCS
OT CMeCH, eCJIH pelentypa ee oTpaboTaHa U MHOJyYEHBI
yAOBJETBOPHTE/IbHbIE pe3y/IbTaThl NPH TepepaboTKe COTEH
H THICSY 3aKJaAOK.
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[Ipu BHesamHOM BO3HHKHOBEHHH Ne(eKTOB MOXKHO MOY-
TH C YBEPEHHOCTbIO CKa3aTb, YTO AONYIIEHBl KaKHe-TO Ha-
pyIIeHHs B lieXe CMeLIeHHs, B YaCTHOCTH, NMPH MJacTHKa-
UHH cMecH (cJefyeT TakxKe MNPOBEpPUTh chipbe). CmecH c
nedekTaMu HeO6XOAUMO H3bATb H BCe OCTaJbHble CMECH
OuYeHb TIIATeJbHO NpOBepuThb. [IpuMeuarenbHo, uto B 99%
TaKuX cjaydaeB nedexTsl GyAyT ycTpaHeHB. MHorue Hemo-
JajKH TPOHCXOAAT B HOUYHYIO CMeHy, NMO3TOMY KPYIJOCy-
TOYHBI KOHTPOJb 3a MPOLECCOM H KauyeCTBOM ChIpbi H
NPOAYKUHH abCOMIOTHO HeoO6XOJHM, HECMOTPS Ha AOIOJHH-
TEJNbHYI0 CTOMMOCTb. 3Ha4HTeJNbHO J0pOxkKe IpeHebperartb
HMH.

B nokasaTenbcTBO MOXHO NPHBECTH INPHMeD H3 NPAKTHKH, HMEBIUEH
MeCTO MHOro JeT Hasanx. [Ipm KanaHIPOBaHHH CMECH C BBICOKHM CO-
JepxaHueM yriepoia Oblia OTMedeHa NOBBLILEHHAS <«YYBCTBHTE/IbHOCTHY»
cmecd. Panee 3ta cmech nepepabaTeiBasiach B TedYeHHe JIHTENbHOTO
nepHofa BpeMeHH Oe3 Kakux-1u6o 3aTtpynHeHui. Cmecb BO3BpaTHIH
HOYHOH CMeHe, H NPOBEPKA Ha MeCTe YCTaHOBMJIA, YTO ONMH H3 pabouHx
COKpamaJ/ LUK/ TJIACTHKALHMH. DblIM NPHHATEL COOTBETCTBYIOLIHE MEpHI,
HO, K COXaJIeHHIO, CIHLIKOM MO3AHO.

OraenbHble HENOJAaLKH Ha TNPEINPHATHH OOBICHAIOTCA
CTpeMJIeHHEeM IOBBICHTb NPOH3BOJAHTENBHOCTb Tpyda. On-
HUM M3 TaKHX HapylleHHH sBJseTcs BBeJeHHe BYJKaHH3YIO-
[IMX areHTOB M YCKOpHTesJeHd B CMecHUTe]Ib BO BpeMs cMe-
IIEHHs], 2 He Ha BaJblaX NOCJe PEe3HHOCMECHTEJs, KaK 3TO
TpeGyercss. B maHHOM ciydae Bo3pacTaeT ONACHOCTb TOJX-
BYJKaHH3alUHH CMeCH, INOSTOMY JIMKBHAMPOBaTb Hapylie-
HHe HaJo Ha cTaguu cMeuleHus. OQHAKO ecsM HeNoJaiKH
BO3HHKAIOT TO31Hee, TO HET CMbIC/a MCKATb NMPHUUYHHY B CMe-
ci (a HMEHHO 3TO CJHIIKOM 4YacTO JesaJoch B TeYeHHe
MHOTHX JI€T), €CThb TOJIbKO OJJHH IyThb: OTKa3 OT TeXHHYe-
CKH HENpPaBUJIbHOH NPaKTHKH.

HenaBHO cTanu TPHMEHATb CMeCH IIOYTH cpasdy xKe
nocsae HMX BBIXOZA M3 pe3uHOocMecHTenas. Jlns HeEKOTOpBIX
cMecell Takasi NpakTHKa BO3MOXKHA, HO TaM, Tle BO3HH-
KaloT TeXHHYecKHue TPYAHOCTH, OHa HeponyctuMa. Kax mpa-
BHJIO, 24-4acOBOH NepHOJ BBI3PEBAaHHS M pesakcallH cMe-
CH TIOCJIe CMeIlleHHs cefiyac HeOOXOAHM TaK JKe, KaK H B
1936 r., korga aBTOp KHHIH Hauaj paboTaTb B MPOMBILI-
JIeHHOCTH, H B Oyayuem 3ToT mnpouecc 6yneT Heo6XOAHM
mMHoruM cmecsiM. [Tostomy nro6oe pellleHHe O COKpalleHHH
NPOJOJI2KHTENBHOCTH BbI3pEBaHHUSI HEOOXOAHMO TIIATEJNLHO
B3BECHTb.
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Heo6xoxuM0 NMPOBOAHTb /1a60PATOPHYIO MPOBEPKY BCEX
3aKJaJOK CMEeCH C LEeJbI0 KOHTPOJSI XapaKTEePHUCTHK TOTO-
BOH CMecH, BKJUYas TBEPAOCTb. KpoMe TOro, IJisl MpaBHJIb-
HOTO BbIOOpa cMecH NOTpefyercs Onpee/eHHe MJacTHYHO!
CTH M IJIOTHOCTH B COUETAHHH C MCILITAHHEM Ha PEOMETpE
ecan 370 norpebyerca. M cHoBa Bce 3aBHCHT OT CMECH M
€e HasHaYeHHs, a TakK¥Ke OT ONbITA, HAKOIJEHHOTO NpH pa-
60oTe ¢ 3TOH CMeChIo.

BaxHbIM (akTopoM npu pa3paboTKe pPELENTypbl CMeCH
ABJSETCA ee IJIOTHOCTb. MHOra nmpHMeHeHHe CJIMIIKOM Je-
meBoH (HaNOJHEHHOH) cMecH JaeT KaXKyUylocs 3>KOHO-
MHIO, TaK KaK CTOMMOCTb 06bCcMa TakoH cMecH OyHeT HHIKE,
yeM o6beMa CMecH, coAepiKaiiedl GoJblie yIJIEeBOAOPOAA.
Kpome Ttoro, mocienHsis cmech, Mo Bcell BepOSTHOCTH, Oy-
JeT He TOJbKO Jyulle, HO U ObicTpee nepepabaTbiBaTbCs
NpH MeHBUIMX TPYAOBHIX sartpatax. CJefoBaTesnbHO, He-
006XOJHMO TUIAaTeJNbHO OLIEHHBATh HE TOJbKO CTOMMOCThL Ma-
TepHaJoB, HO U Apyrue (HpaKTOpHL.

BepoaTno, HauGoOJBLUIYIO TPYAHOCTb Ha 3aBOAAX pE3H-
HOBOH NPOMBILIJIEHHOCTH BbI3bIBAeT aBapHHIloe 3arpssHe-
HHE, HECMOTpPS Ha BCe Mephl, NpHHATBHIE HpH paboTe C
CBIpbeM, N0 oO0ecrnedyeHHI0 YHCTOTHI BaJbIOBKH, YHCTOTH
moJja B Liexe ¥ JaKe OPH UCIOJb30BAHHU CTPEHHHPOBAHHBIX
cmece#t. Ha 3aBojmax pe3nHOBOH TNPOMEBILJIEHHOCTH 065~
3aTeJbHO caelyeT co6JI0LaTh YHCTOTY, IPH TIEePBBIX XKe
npH3HaKaxX ocjabJieHHss KOHTPOJS 3a YHCTOTOH HeoOXoniHu-
MO BBISIBJSATL TPHYMHBI B JabopaTopusix KOHTpoJd  3a
IpPOLLeCCOM H KauecTBOM H Aajiee 06CyXjJaTh HX BMecTe C
PYKOBOLCTBOM IleXa, KOTOPOe HeceT 3a 3TO OTBETCTBEH-
HOCTb.

[Ipn HebpexkHOM OOpallleHHH €O CMEeCbI0 BO3MOXKHO IIO-
najaHde CMeCH Ha MOJ NOoJ HOTH pa6ounM. Ecan moamoHb
CMECHTEJLHOTO YCTPOHCTBA 3arpsi3HEHBl OCTaTKaMH IIpelbl-
Joyuieil cMecH, TO 3arps3HeHHBIH MaTepHaJ nomnajgaer Ha
KOHBefiepbl pe3HHocMecHTens Tuna «bBenbepu», GOKOBbIE
cTeHKH BaJgblieB ¥ Ap. CJAHIIKOM 4acTO 3TH IIPOLleccH He
IpOBEPSIOT.

Ilpn HanHUYMK 3arpsi3sHEHHi BO3HHUKAIOT Cepbe3Hble TPYAHOCTH B
TNPOU3BOACTBEHHBIX Macwtabax. B pasHoe BpeMsad H B pasHbIX cMecax
Haxonuau uiebenb, OMTHLIA KHPIHY H CTEKJO, KapTOH, CIHYKH H HaxKe
dyT6oabHble OuneThl. PaccMaTpHBajcs BONPOC O BO3MOXKHOM cabora-
Ke, OnHAXKIB 3aMETHJH, UTO CJHIIKOM ycepiiHas ybopliuia cpasy xe

nocsae 3aBTpaka CTaja CMeTaTb rpsA3b CO CTYNEHEK «BeH6epH». 310
MO0KAa3aJoCh CTPAHHBLIM, MPOCAeNHJH H 3aMETH/]IH, Kak OHa OTKphblIa
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BEPXHIOIO [BEpIy CMecUTeass M BHICHNATa Becb Mycop B «BenGepu».
OKa3aJ'IOCb, YyTO OHa BcCerga 3TO JenaaJna, TdK KaK CcuYuTaJjia, 4To «ben-
Gepu» — 3To Gousbliof MycOponpoBoA. IlosToMy fcHO, dTO Haxe
CMEIIHbIe TIPUYHHBI HE MOTYT OBITb HCKJIOUYEHBI. CO6J’I}OI[€HI/IQ npasua
LOMXKHO ObiThb 006si3aTeNbHbIM JJISi PabOTHHKOB, 3aHATHIX KOHTPOJIEM
IPOM3BOJCTBA.

CrenyeT OCTaHOBHUTbCH ellleé Ha HECKOJbKHX BOIIpOCAX,
Kacawluxcs lexa cMelleHHS. DOJBHIMHCTBO He3HaUYHTEJb-
HEIX OTKJOHEHMH IIOKasaTesaell CBOHCTB DPE3HHOBOH cMecH
MOXKeT OBbITh YCTPaHEHO NPH KOHTPOJE NMPHIOTOBJIEHHS 3a-
KJAaJ0K M IOCTOSHHOH NpOBepPKe MaTepHaJoB IOC/TIE HX
XxpaHeHus. B uwacTHOCTH, HeOOXOAMMO TIIAaTeNbHO HabJIIo-
JaTh 32 XpaHEHHEM MOJHXJIOPONPEHOBEIX Kay4yyKoB, COOJIIO-
Jlasi CPOKHM TOJHOCTH NPH XpaHeHHH.

HsroToBieHHble CMECH MOTYT NOJABEPraTbCs KaJaHApO-
BaHHIO M WITNpHIeBaHuio. [Ipy KanaHIPOBaHUH HEOOXOAHMO
CJAeJUTh 3a TEMIepaTypoil M 4YacTOTOH BpallleHHS BaJKOB.
Yarie Bcero mpHYMHa MJIOXOH paBoThl KajdaHApPa OOBACHS-
€TCST HEIOCTOSIHHOH 4acTOTOH BpallleHHs BaJKOB.

Marepuadg caenyer noxaBaTh ¢ NOLOrpeBaTeNbHBIX BaJlb-
1(eB Ha KaJiaHAP YacTo ¥ HeOGOJNBIIHMH NOPUHAMH B BHIE
MaJIeHbKHX PYJOHOB, a He GOJBIINMH PYJOHAMH 4Yepe3 3Ha-
YHTeJbHble NPOMEXYTKH BpeMeHH. D10 TpeboBaHHe 0OOycC-
JIOBJIEHO pasHHIEHd TeMmIepaTyp BHYTPeHHeH M HapyKHOH
yacTedi 6OJBIIOrO PYJOHA, YTO TPHBOAHT K H3MEHEHHIO
TOJII[HHBI NJIACTHHBL H IJIOXOH OTIeNKe MOBEPXHOCTH. B oco-
OBIX Cayyasix MOTYT HaKe MOSIBUTHCS NMOPHL.

Ecnu KanaHApP HCHOJB3YIOT C LIebI0 M3TOTOBJICHHS JIH-
CTOB JJIsl TOCJAeAYIOLIHX ONMepalMi THNA INNPHLIEBaHHS HJIH
rpaHy/JHpOBaHusA, TO BO H30exaHHEe INOABYJKAaHH3alHH Cy-
HieCcTBEHHOE 3HaueHHe NpHoOpeTaeT NpaBHJIbHOE OXJaxKie-
HHe CMECH.

[IInpuieBaHve MOXKHO NPOBOOHUTb Ha 3KCTpyJepax ro-
psiuero HJaH XoJojHoro nuranus. Ilocse TijaTenabHOro H3-
yVUeHHsI BCeX INpPEHUMYIecTB H HeNOoCTatKoB 060OHX CHOCO-
60B yCTAaHOBJEHO, YTO OHH OTJHYAlOTCA APyl OT Apyra
OYeHb MaJo.

Ouenb BaXHO 06eCNeYHTh MOCTOSHHYIO H PaBHOMEDHYIO
3arpysky 3KCTpyZAepa C NOMOLIbIO NHTaloIero poauxa. Kax
IpaBHJI0, TPHMEHEHHE HENOCPENCTBEHHOTO MJH (PHKIHOH-
HOTO TNPHBOJA OINpenessieTcsi HHAHBHAYAJbHBIM BHOODOM,
MECTHBHIMH 3KCITYaTalHOHHBIMH YCJAOBHSMH, a TaK¥XKe TeX-
HOJIOTHUYECKHMH CBOHCTBAaMH KOHKpeTHOH cMecH. OOBIUHO
BCe 3TH BONpOCH 3(deKTHBHee pellalOTCs HPH Nojaye Ma-
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TepHaJa C NOJOorPeBaTeNbHBIX BaJbleB, TaK Kak OMNacHOCTb
NOJBYJKaHH3alUHH B 3TOM CJydyae MeEHbIUe, YeM NMPH XOJOJ-
HOi mnojaye. B uacTHOCTH, 3TO CcHpaBemJHBO s cMeced
C BBLICOKOH BSI3KOCTbIO M0 MyHH.

Heo6xoaMmMo TIIaTeJNbHO CIeIUTh 3a YHCTOTOH YepBsiKa,
TaK KaK OT 3TOTO 3aBHCHT €ro H3HOC, YTO NMPHBOAHT K CHH-
XKEHHIO NPOH3BOJHTENBHOCTH U K NOABYJIKAaHH3aLHH CMECH.
H3Hoc uyepBska Ha MallHHaX C XOJOAHBLIM NHTaHHEM MpO-
HCXOAHT ObIcTpee.

W naxoHen, xpaliHe HeOGXOIHMO PETYJNSIPHO NPOBEPSATDH
CHCTEMBbl MOJa4H BOABl AJas1 3D(PEKTHBHOTO OXJIaXKIAeHHS
3KCTpyJepa H yepBsika. 3acopeHHe MOoc/eHel CHCTEMBI MTPO-
HCXOJUT 3HAUYHTEJbHO Yallle, yeM 3TO cebe MOKHO TpeJ-
CTaBHTb.

Kak npaBuso, mmacTHHy Inocje KaJlaHADOBaHHA (eCiaH
He HCIOJb3YyeTCs NMPOKJaAKa) WM JKCTPYAAT MOCJE LINpPH-
LeBaHUS ONYAPHBAIOT BJAXHBIM HJIH CYXUM CIIOCOGOM.
B mo6om cnyuae Tpebyercs, 4ToOH ONMyAPUBAIOLIMH COCTaB
HaollyNb ObI «IrJagKHM» 110 CBOeH CTPYKType, a He «3ep-
HHCTBIM». IIpM HeZOCTaTOYHOM KOHTpPOJIE COCTaB 4YacTo
SABJSETCAd HCTOYHUKOM 3arpsisHeHHs] MaTepHana. Beuio 6H
OINOKOH HCHOJB30BaTh MAJS ONYJAPHBaHHSA JellleBHe Ma-
TepPHaJIbl.

Takoit cnyyail npousollesn HeCKOMbKO JIET TOMY HasaJ Ha 3JEKTpPO-
KabembHOM 3aBOJe, Ha KOTOPOM  BBINYCKAJH HENpPEephIBHLIM CIOCO60M
MasnorabapuTHbt Kabeab 1sg OBITOBON TeXHHKH. Muoro 6paka ObljIO
O0OHapy»KeHO TpH HCNEITAHHAX 00pasloB Pe3HH Ha NpoGoi HemocpencT-
BEHHO NOC/e BYJKaHM3alUHH. AHanau3 1oKasas, yTo Gpak BbI3BaH 3arpsia-
HeHHeM, HCTOYHMK KOTOPOro cpasy BHISIBUTb He ynamock. [lepconad,
OCYILIECTBJIABLIHA KOHTPOJb, COBEPIIGHHO TNPaBHJAbHO Hayaj TPOBEPKY
C Uexa CMelleHHss W NPONOJXKaJ ee AaJjblle IO XOLY TEXHOJIOTHYECKOTO
npouecca. Bbuio ycTaHOB/IeHO, 4TO TalbK B OyHKepax ONyApHBalCILed
MallKHBl COMepIKas CIeKUIHecss YacTHIbl, KOTOpble NONMafaji B MSITKYIO
HeBYJIKAHH30BaHHYI0 Maccy. IIpuH HCHBITAHHAX Ha NPOGONH NPOHCXOAH-
JI0 paspylleHHe Pe3UHH! N0 3THM CJIaGbIM TOYKaM.

Tlpocrasi omepauusi mo 3aMeHe TajbKa MOMOIIA YCTPAaHHUTb Opax.
TMocne nposenenusi MONOGHOR paGoOTH HEOOXONUMO MPOKOHTPOJHPOBATH
COOTBETCTBYIOI[HE II0Ka3aTead NDOH3BOACTBEHHOTO IIpollecca, YTOOH!
HCKJIIOYHTb NMOBTOpeHHe Opaka. IdtuMm obecrneunBaercsd 3((deKTHBHOCTD
Pe3yJbTATOB Ha OINpPEeNe/eHHBIl NepHol BpPeMeHH.

Eme omHuMm CcHOpHBIM, HO TeM He MeHee BaXKHEIM BO-
IpocOM SIBJSIETCS BOIPOC OpraHH3alMu Tpyja. besycios-
HO, IJsI JHOCTHXKEeHHS BBICOKOH NPOHM3BOJUTENbHOCTH Heob-
XoauMa omnpeneneHHas cucrema. Cuuraercs, YTO NPH HOP-
MHpOBaHHOM paboueM AHe O6yAeT He TOJNBKO BHINOJNHEHa 3Ta
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3ajavya, HO W pelleHbl Npo6jeMbl 6paka M OTXOLOB, KO-
TOpblE Bcerja 3aHMMAIOT OJHO H3 NEPBBIX MECT B IlepeuHe
HeIoJaLoK.

Kak npaBusio, ByJKaHH3aLUHs Bcerga sBasieTcss (HJIH
I013KHa ObITh) CPaBHUTEJNbHO CIOKOHHOH omepaumuedl mpH
YCJIOBHH NPaBHJbHOIO COCTABJEHHS pPeLenTypsl, NpoBene-
HHSl cMellleHHs1 u nepepaboTku cmecH. OcHOBHOe BHHMaHHe
caeayer obpamiath Ha TO, 4TOOBl map OBl TNeperpeTbiM
He3aBHCUMO OT TOTO, IJie NPOBOAUTCSA BYJKaHH3alHA: B
KOTJe MJH B Ipecce. B 3ToM OTHOIIeHHH, HampHMep, He-
npaBuJibHO Obli0 6Bl OroBapuUBaTL JaBJeHHe Iapa OKOJO
3,5 krc/cm2. Cuieflyer TOBOPHTb O COCTOSIHMH Iapa NpH TeM-
nepatype 145°C, mOCKOJNbRY KPUTHYECKHM IOKa3aTesleM
ABJseTCS He JaBJjleHHe, a TeMmIepaTypa. Benp npu monaue
XOJIONHOH BOJABI MaHOMETpP TakxKe HOKaxeT 3,5 Krc/cm 2.

Hmenno 3to lleﬁCTBHTeJ'IbHO NPOH30IIJIO HECKOJIbKO JIeT TOMY Hasapg,
Korga OJHMH M3 BYJKAHH3AUHUOHHBIX KOTJIOB HayaJ IUIOXO 3aIlOJHATBHCS

H TeMmnepaTypa CHJIBHO NOHH3UJAaCh, ONHAKO NOKa3aHHs MaHOMeETpa He
II3MEHHJIUCD.

[IpaBuABHO M OBICTPO ONpPEAEJSIOT CTENEHb BYJKaHH-
3anuu mo Mmetoxy T/50, XOTSI MO HEH3BECTHBHIM IPHYMHAM
OH OYeHb MaJjo NpPHMEHsieTcsl B HacTosiulee BpeMs. ITOT
MeTOJ 3aKJI4YaeTcsl B ONPefesNeHHH TeMIepaTyphl, MPH KO-
TOPOH MJHHA BYJKaHH30BAHHOro o6Gpasia pe3HHbl, pacTs-
Hyroro Ha 100% #® 3aMOpOXKEHHOTro NMpPH 3TOM YAJHHEHHH,
ymenpuaercss Ha 50% mnpu HarpeBaHun. drta TemmepaTy-
pa TMOCTOSIHHA IJIs KaXJIoH CMeCH H SBJSIETCS HaJeXXHBIM
noxkasartesneM creneHd ByJakanHuszauuu. B CCCP npussit
nokasatenb T/50— reMnepaTypa, npu KOTOpOE pacTsHYy-
Tl Ha 75% M 3aMOpOXKeHHBIH 06pasell BOCCTaNOBHTCH Ha
50% moc/e cUATHA HATrPY3KH M TPH YCJOBHHM MOBLILIEHHS
tTemnepatypsl Ha 1 °C B 1 MuH.

HecomuenHo, 4TO yuyaCTKH KOHTPOJI 3a MPOIECCOM H
KayecTBOM, a TaKxKe OTJeJ TEXHHUECKOTO KOHTPOJS HOJK-
HBl paboTaTb B TECHOM KOHTAKTe€ C IIPOHU3BOJACTBEHHLIMH
uexamu. CyllecTBeHHBIM SIBJSIETCS TaK¥Xe CTaTHCTHUECKHEH
KOHTPOJIb, KOTODPHIHl HOJIKEH NPUMEHATbCA Ha KJYEBBIX
yuacTKax MPOHU3BOACTBEHHOro Iporecca. CTaTHCTHYECKHE
cBenenus nocrynatoT B OTK ¢ mexoBoro yuactka KOHTPOJS
KavectBa. X aHa/lH3 NO3BOJMUT BBHISIBHTb OTKJIOHEHHS B
TEXHOJIOTHH H He JONYCTHTh BO3HHKHOBEHHS HENOJIAaIO0K.

Hakonen, npu mposeneHuu Ji060ro HCCIeLOBaHHS BaXK-
HO, YTOGBl TEXHOJOrHYecKoe NoJpa3jieseHHe IPHUCIYLUIHBA-
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JOChL K IeXOBHIM pabOTHHKaM, KOTOpBIe HaxonaTcs OJHKe
K NMpoM3BoACTBY. TakKUM IyTeM HOCTHraeTCs B3aHMHOE J0-
Bepue. OnHAKO BaXKHO HHYEr0 He NMPHHUMATh Ha Bepy 6e3
nocsenyomeld NpoBepKU, HO AeNaTh 3TO CJAeLyeT, IO BO3-
MOKHOCTH, KOPpekTHO. PaGOTHHK oOTIena TEeXHHYECKOTO
KOHTPOJISL JOJI}KeH OBITh HEe TOJHKO KBaJH(GHIHPOBAHHBIM
TEeXHOJOTOM-DEe3HHIIHKOM, HO TaKe IICHXOJOrOM M AHIIO-
MaToM!

MBI BepuM, 4TO KpaTkoe 0600llleHHe AaHHOTO BOIIPOCA,
HKEKOTOpBEle 3aMeyaHHs 10 MNOBOAY <IOABOAHBIX KaMHeH»,
YaCTO BCTPevyalolUXcs B 3aBOJCKHX YCJAOBHSX, NpENCTaB-
JISIIOT HHTEPEeC W MPHHECYT MOJb3y HOBBHIM paBoOTHHKaM pe-
3MHOBOH NPOMBILIJIEHHOCTH, IOMOTYT UM B Gopnbe c Hemo-
JafikaMHu B OyAyLIeM.



TAABA 11

KOHLEBbIE 3AEJIKU

OBLLUME 3AMEYAHWA

D¢ GbeKTHBHOCT M HAJeXKHOCTb PYKaBOB B JKCIJyarTa-
MM 3aBHUCAT OT IPaBHJABHOIO MOJAGOPa KOHIEBBIX 3a/€J0K
(My¢pTH M HEnmesasi) M cmocofa HX KpeNJieHHsl Ha pyKaBe.
910 paBHBHIM 06pPa3oM OTHOCHTCS Kak K My(Tam, HCIOJb-
3yeMbIM /ISl COeJHMHEeHHS HeCKOJbKHX DYKaBOB MEXIy CO-
60H, TaK M K 3ajeJKaM — IJIs TIPHCOeJHHEeHHs K pabouuM
3JeMeHTaM MallMH.

Pacmiupenne ob6sacreil NMpHMeHeHHsS DYyKaBOB, OCOOEHHO
npHMeHeHHe DYKaBOB B KauecTBe ru6koro TpyGomposona
B THApPaBIMYECKHX H THEBMATHYECKHX CHCTEMaX IIPHBEJO
K pa3paboTKe W BHIIYCKY DYKaBHBIX KOHLEBHIX 3a/€JIOK CO-
OTBETCTBYIOIMX THIOB. BrimyckaeTcsi IIHPOKHH acCoOpTH-
MEeHT MY(T H HUINeseHd pPasJHYHBIX THIOB OOIIEro H CIe-
1HaJIbIOT0 Ha3HAYeHHS.

BoJsblIHHCTBO NPOH3BOAHTENEH PYKABOB HCNOJB3YIOT Py~
KaBHble KOHIEBbHIE 3a/leJKH KaK COOCTBEHHOH KOHCTDYKIMH
H H3TOTOBJIEHHS, TaK M BBIIyCKaeMmble APYTMMH (HPMaMH.
UacTh 3aleJMOK BBIIYCKAIOT NO HAHOHAJbHBIM HJH MeX-
JLYyHapONHBIM CTaHIapTaM, a 4acTb — IOCTaBJSIOT MJIH KOH-
CTPYHPYIOT 3aKa3YHKH.

MHorne KpynHble NOTpeOHTeNM PYyKaBOB, HMEKOLIHE XO-
poulyl0 TeXHHYecKylo 6a3y, K KOTODHIM OTHOCATCSI, HallpH-
Mep TIOCyldapCTBeHHBIE JKeJle3Hble JOPOTH, (PHPMBI, BBHINY-
cKalomue OLITOBYIO TeXHHKY THIIA CTHPaJbHbIX MAaIUHH H
IBLIECOCOB, aBTOMOOMJIbHASE M aBHALMOHHAS OTpac/iHd Ipo-
MBIIJIEHHOCTH, HCIOJB3YIOT 3aleJKH COOCTBEHHOH KOHCT-
PYKIHH.

[lpencras/ieHHe O LIHPOTe ACCOPTHMEHTAa NPHMeEHSEMBIX
KOHILEBBIX 3aJeJIOK JaeT CPaBHEHHe MacChl 3aleJoK AJs
pPyKaBOB MHHHMAaJbHOTO H MAaKCHMAaJbHOTO JHaMeTDOB.
CranpaprHas 3aBHHYMBaMOLlascs BTyJKa L5 pyKaBa AHa-
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MeTpoM 5 MM, NPHMEHSIEMOTo MJsi HaKauyKu ILIHH, BECHT
0K0JIO 15 T, B TO BpeMsl KaK CTaHZApPTHas BTYJKa C TpeMs
nosckamu u ¢aannamua ASA 300 mist HamopHO-BCachiBalo-
wero pykaBa auamerpom 400 MM Becut okoso 200 xr.

MATEPUAIJIBI, MPUMEHSAEMBIE ANS 3AAEJNIOK

[ KOHLEBBIX 3aJeNOK PYKaBOB dyallle BCEro INpHMe-
HSIOT CTaJb M JaTyHb CTaHAApPTHBIX COPTOB, O0OYCJOBJEH-
HbIX cnenucdHkanuel. CoviaBel JATyHH W MeIH IPHIOIHBI
JJd NGKOBOK, CKOPOCTHOH 006paboTKM Ha TOKapHOM CTaH-
Ke, a TakxXe JJs INPECCOBAHHS NPH BBICOKOH TeMmIepa-
Type.

M3 yepHbIX MeTaJs/0B yalle BCErO NPHMEHSIOT YrJepo-
AHCTble CTaJM MJs IOKOBOK H OTJIMBKH, HepiKaBeloULyio
CTaJL M CleuHasbHbE CIJIaBHI CTaJH, COAepKallHe ADyTHE
MeTaJ/lbl, HAaIpHMep HHKeJb, XpoM, MoaubieH H jap. bouas-
IIHHCTBO 3THX CHJIABOB CTaHAapTH30BaHO. KoHueBble 3a-
NeJKH HM3rOTaBJMBAlOT H H3 APYTHX MeTaJJOB THIA aJlio-
MHHUA U MOHeJ/b-MeTaJjl1a, KOTOPble XapaKTepH3YIOTCH Ma-
JIIM BECOM H CONPOTHBJIEHHEM KODPPO3HH.

HEMETAJUIMYECKME 3AOENIKK

Hunnenu u MypTel u3 300HHTa, CTOHKHE K AEHCTBHIO
XHMHUYCCKHX BELIECTB, HAYaJH HCIOJNb30BAaTh MOYTH OJXHO-
BPeMEHHO C BBEINIYCKOM INEPBEIX DE3WHOBHIX PyKaBoB. B Ha-
cToflllee BpeMsl KpoMme 300HHTOBBIX 3aJeJOK NPHMEHSIOT
JCrKYl 1 IPOYHYI0 3a1efKy, (POPMOBAHHYIO H3 HOJHIIDO-
nuJieHa, HAaHJOHA M APYTHX NOJHMEPOB, a TaKXKe€ H3TOTOB-
JIEHHYI0 M3 CTEKJOBOJIOKHA U 3UOKCHIHOH cMmousbl. Mcmodas-
30BAHHE 3THX MAaTEPHAJIOB HAaeT PsJ NPEUMYIIECTB, TaKHX,
Kak ofecrneuyeHHe 3JIeKTPOH30JSLMH, OTCYyTCTBHE HCKPHI IPH
KOHTaKTe C Kesne300eTOHOM, MaJblii Bec, HU3KOe yjesbHoe
CONpPOTHBJIEHHE U [IP.

KPEMNNEHUE 3AOENIOK HA PYKABAX

iTo cnocoby KpemyieHHs Ha pyKaBe MOXKHO BBILEJNHTb 4
OCHOBHBIX THIIa 3aJeJOK.

|. 3apmeskH, KOTOpHE yCTaHaBJHBAKT M KpPemsT Ha py-
KaBe B Tpollecce H3rOTOBJIEHHSI CaMOT0 pyKaBa. DTOT CIO-
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co6 KpeIIeHHs CBsI3aH B KaKOH-TO CTelleHH ¢ ajresue
Pe3HHBI K MeTaJy.

2. 3a1e]KH, YCTaHOBKY KOTODBIX HPOH3BOIUT 3aBOJ-H3-
rOTOBHTENb B CIElHAJH3HPOBAHHOM IleXe Ha CTaHKax
C MeXaHMYeCKHM IPHBOJOM, LITaMIIOBOYHOM IIpecce H
ap.

3 Pasnuunble 3ameaky, KOTODble NPAaKTHUECKH MOTYT
OBITh YCTAHOBJEHbl KaK H3TrOTOBHTEJNEM, TaK W MoTpebu-
renem. OQHAKO XKeJaTeJbHO 3TO AeJaTh Ha PYKaBHOM Mpej-
MPUSTHH, TJe HMeeTcsl ONLIT paboThl H COOTBETCTBYIOLIEe
obopyaoBanHe. K THNHYHBIM BHAAaM TaKHX 3a[es]OK OTHO-
CATCS pasIHYHBIe 3aXKHMBI H MeXaHHUeCKH 3aTsrHBaloliue-
csl XOMYTHI.

4. B Hacrosiee BpeMst HMeeTcsl GOJIbIIOE YHCJIO 3aje-
JIOK, BBIIYCKAa€MBIX Pa3JHUYHBIMH GHPMaMH: MY(DTHI, CKOOHI,
3a:XHMBl H T. I., KOTOPble MOTYT OBbITb YCTAHOBJIEHBl He-
KBaNH(HIHPOBAHHBIME pabouyuMH. B HeKOTOPBIX caydasx
LJIST YCTAHOBKH TaKHX 3aJeJOK INPUMEHSIOT  JOBOJIBHO
C710KHOe ofopynoBaHHe, a B JPYTHX cJayyasax Tpeby-
eTcsl TOJNBKO OTBEPTKA HJK PETyJHpPYeMBIHl TaeuHbIH
KJTIOY.

[Tojpo6HYI0 MHCTPYKLHMIO MO KpDEIVIEHHIO 3aJejoK Ha
pykaBax AaTh 3[eCb NPAaKTHYECKH HEBO3MOXKHO H3-3a 00Jib-
ILoro pasHoob6pasusi THIOB 3alesNOK H cnocoboB HX Kpe-
MJIeHUsT HA PyKaBe.

B nanpuefimiem 6yneT HaHO KpaTKOe ONHCaHHe crocoba
KpeIieHusi 3ales]OK B IpOIECCe H3TOTOBJIEHHS DPYKaBOB.
Ecan kpensnenue 3ajfesoK IPOHU3BOIUT NMOTPEOHTENb, TO Y
Hero OOBIYHO HMEETCS MHCTPYKIHS, KOTOPYIO H3TOTOBHUTENb
IpUJaraetT K 3ajeJKaM HJIM JaeT OTAeJNbHOH O6pouIopoil.
ITpakTHyeckn OGOJBIIMHCTBO (HPM, NPOLAIOIIHX 3alLeJKH,
3aHHTEPECOBAHO B OKa3aHHH TEXHHYECKOH NOMOILH IO ee
VCTaHOBKE.

Huxe npuBenenbl o6uiHe NpaBHJIad KpeNJIeHHS 3a-
LCJOK.

1. ¥6enutecr B TOM, UTO pasMep BHIOpaHHOH 3adeJKH
COOTBETCTBYET pa3Mepy pyKaBa, Ha KOTOpOM OHa O6yneT
ycraHoBieHa. Btysku Hesnb3s BO6HBAaTh B OTBEPCTHE PyKa-
Ba. Heo6xonquMoCcTh MpPUMEHEHHSI TAaKOro rpyboro AeHCTBHS
VKa3blBaeT Ha CJOULIKOM O0JblIoH pasMep BTYJKH, YTO MO-
JKeT TUPHBECTH K PACTSXKEHHIO H paspyLIeHHIO YCHIMBAIO-
IWHX CJ0EB MPOKJIAJOYHOTO MAaTepHasa HJH OIJIETKH CHJIO-
BOro rapxaca.
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2. Ecan BTYJKH ¢ TPYyZOM BXOAAT B OTBEPCTHE DYKaBa,
HX clelyeT cMa3aTh BOAOH MM MblioM. He ciaenyer modb-
30BaTLCA MacJOM HJH KHPOM, KOTOPHIE MOTYT MOBPENHTHb
BHYTPeHHHH DE3HHOBBHIH CJOH DyKaBa, €CiM OH He MacJo-
croek. B so6oM cayyae Macjgo HJAM XKUDP He Hcmaps-
€TCSl M OCTaeTcsl B 3a30pe, CHHXKas HaJeXHOCTb KpelJe-
HUSA.

3. [Jdo ycranoBKH BTyJKH yOenuTech, UTO Ha HeH HeT
11ePOXOBATOCTEH, 3ayCeHIeB M APYrHX NedeKTOB, KOTOphIEe
MOTYT Pa3pyIlIUTb KaMepy pyKasa.

4. lle BbIpesafiTe KyCKH KaMephl, NBITasicb YCTaHOBHTb
BIVJIKY B pykaBe. DTO MOXKeT OCJIabHTb Kamepy, YTO NpH-
BeJdeT ¥ Da3pylIeHHIO PyKaBa NPH 3KCIVIyaTallUH IOJ AaB-
JIenHeM.

5. Y6enurech, 4TO CTSKKH, 3aXKHMBl U JPYTHE 3JEMEH-
Thl XOpooO 3aTAHYThl. OOBIYHO CTSIKKH, 32XKHMBI U CKOGHI
CAKHMAT U AeOpMHUDPYIOT CTeHKY pykaBa. Heo6xomumo
CJIENMTh 3a TeM, YTOOBl HX He 3aTATHBANIH CJHIIKOM CHJIb-
HO, 0COGEHHO CTSXKKH, 3aKpelnsisieMble C IIOMOLIbIO MeXa-
HUYECKHX INpHcrnocob/ieHuii, KOTOpEHe MOTYT BEI3BaTb pas-
pylleHHe CTeHKH pyKaBa. Upe3mepHoe 3aTArMBaHHe pH-
JIEHLIX BTYJOK MOXKeT TaKXe pa3pyIIHTb KaMepy pyKaBa
BCJEeJCTBHe TOTO, YTO BepXHAd YacThb BHICTYNA BTYJKH
npopexeT KaMepy H NOBPERAUT CJOH TKaHH MJH OIIET-
KH.

6. Ilpu HCNOJb30BaHHU 3aLeJOK ONpeJeeHHbIX THIIOB
¢ nosickaMHu-pe6paMH, KOTOPEE KPEMsSIT C MOMOIIbIO CTSIKEK,
HYXKHO TIOJIOXKHTb BTYJKY pPSAOM C PYKaBOM B TOM IIO-
JIOXKEHHWH, KOTOPOe OHa 3afiMeT NocJ/e KPelJieHHS B PYKaBe,
H OTMETHTb MOJIOXKEHHe MNOSICKOB Ha INOBEPXHOCTH pyKaBa
C TeM, 4TOOBI CTSXKKH MPaBHJIbHO Pa3MECTHIHCh MEXIY
nodAcKkaMd. DTO [JeJalT TakKXKe NPH YCTaHOBKe Tako# 3a-
JeJIKH B pPyKaBaX C OTHOCHTEJNBHO TOJICTHIMH CTE€HKaMH, B
KOTOPBIX TPYAHO ONPENENHTh MOJIOKEHHE NMOSCKOB.

OTBOJ CTATUHECKOTI O 2JIEKTPUHECTBA

B pyKaBax HEKOTODLIX THIIOB, HanpuUMep, IJs NIOoAadyu
TOMJ/IMBA., Il€eMeHTa HJAH IleCKa MOHTHDPYIOT IPOBOX IJiA
O0TBOI1a CTATHYECKOIO 3JIEKTPpHUECTBaA. B crenke pykaBa MO-
ryT OBITL CIHPaJbHO pa3MelleHbl OAHWH HJH JABa aHTHCTAa-
THYECKHX IIpoOBOAA. HPI/I JIBYX NnpoBOJax HaBHBKa HX IIpO-
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JiCXOANT B MpPOTHBOMOJOXKHBIX HanpasJeHnsx. KpemacHie
2a;ieJKH B TaKHX pykKaBax TpebyeT 0co00Oro BHHMAaHHS.
fleJL yCTAllOBKM aHTHCTATHYECKOro MPOBOJA B DyKaBe 3a-
LJ10YACTCS. B OTBOJE 3JEKTPHUECKOro paspsaia Jaubo Hemno-
CPEeACTBEHIO B 3eMJIIO, eclH PYyKaB OAMHAapHBEIH, aH60 OT
OJLIOT0 PYKaBa K APYrOMy H B 3€MJIIO, €CJIH HMeeTCs LeMb
PYKaBOB.

B uexoToprix pykaBax KOHel NPOBOAA, OOBIYHO IJIHHOH
[50 MM, HamMepeHHO OCTaBJASIOT BHICTYNAIOUIUM H3 TOPIOB
pYKaBa, B TO BpeMsl Kak B ADYrHX cjaydasx IPOBOJ OTpe-
5al0T BMECTe ¢ KOHLIAMM pyKaBa BO BPeMdA IOJAPE3KH TOP-
1oB. Ba:kHO yCcTaHOBHTb, HAXOAMUTCS JIM aHTHCTaTHYECKHH
NPOBOJ L JEKTPOKOHTAKTe CO BTYJKOH KOHIEBOH 3aJeJKH.
[IpuMeHeHNe aHTHCTATHYECKOIO NPOBOJA B PyKaBax C 3a-
JleIkaMHi B BHAE 32:KHUMOB He 3(p(eKTHBHO, TaK KaK 3axKH-
MBI GOBLIUHO 3JeKTPOH30JHPOBAHbI.

[cnn aHTHCTATHYECKHH NPOBOJ, BHICTYNaeT H3 KOHIIOB
pyKaBa, TO €ro COeIHHSIOT C OTKPBITHIM Y4aCTKOM BTYJKH
naiuKoil TBepAbIM NPHIIOEM HJIHM 3aBHHYMBAHHEM IOCJE yCTa-
IIOBKA BTYJKH B pykKaBe. [Ipyroii cmoco6 3akmaiwoyaercsa B
TOM, 4TO NPOBOJ OTPe3alOT Ha MOJOBHHY [JIHHBI BTYJIKH,
3aru0aloT ¥ BCTABJSAIOT B OTBEPCTHe DyKaBa N0 yCTaHOBKH
BTYJAkY 1IpoBox MJIOTHO coeZMHSETCS €O BTYJKOH IoOcCje-
LYICTUMM 3aTCHBaHMeM HapyXKHBIX COEJHHHMTEJbHBIX CTS-
»eK. Heob6XomuMo caenuTh, YTOGH AJMHA aHTHCTAaTHYECKOTO
IpoBOjAa He MpeBHILIANJd MOJOBHHY MJIHHBI BTYJAKH. Ecau
fipoBON JOCTHraeT KOHIA BTYJKH HJIH NpHOJMXKaeTCs K
HeMYy, BO3HHKaeT ONAaCHOCTb TOro, 4YTO IlepelaBaeMble IO
PYKABY Ta3 HJM XKHUJAKOCTb NPOHAYT MO AHTHCTATHYECKOMY
1pOBOAY, HpeAcTaBJAsOIEMy c0o00H IOy OIJETKYy H3
TOHKHX NPOBOJIOK, H IPOCOYATCS Yepe3 COeJHHHTEIbHbIH
ctelK. B KauecTBe Mephl NMPEIOCTOPOXKHOCTH B 3TOM CJlIydae
Kasaqgoct, Obl MOXKHO PEeKOMEeHJ0BATh NPHMeHeHHe OJHHap-
nofl ToncTod MexHO¥M MpoBoJIOKH. OQHAKO AHTHCTATHYECKHH
NPORO,L B BHJE NOJOH OMJIETKH UMeeT TO 60JIblIoe IPEHMY-
11ecTBO, 4TO OH OoJjee THOOK H yCTOHYHB K MHOTOKDaTHBIM
nepernbaM pyKaBa IpPH ero 3KCIJyaTalHH.

lpome 3THX ABYX crnocob6oB KpelJeHUs aHTHCTaTHYe-
CKOI'0 1IPOBOJA CYIECTBYeT elle OAMH CIOCO0, KOTOPHIH
npencrasiger coboil coueTaHue ABYX NMpeAblAyUIHX. Bryaka
MO:ieT OLITh BCTaBJ€HAa B PYKaB Ha INOJOBHHY CBOeH AJH-
IIbl, & 3aTCM aHTHCTaTHYEeCKHH NPOBOJ MOKeT ObITh OTpe-
3an 1o JJMHe TakuM o6pas3oM, 4YTO OH JOCTHraeT HapyxX-
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HOrO KOULA BTYJKH. 3aTeM KOHel MNpOBOJa NPHIaHBAIOT
K TOBEPXHOCTH, OTCTymass MNpuGJU3HTeJNbHO Ha 15 MM OT
KOlllla pyKaBa, NMpUYeM KOHel NPOBOJAa HampaBJeH B CTO-
pouy pykaBa. Ilpu aTom mosydaercs HEKOTOpOe IPOBHCA-
I(He mpoBoja, MpeAoTBpallapllee ero HOBPeXAeHHe, KOTrAa
BTYJIXy BCTaBJSIOT B pyKaB. [IpeuMyiuecTBo 3TOro cmocofa
3aKJ}0'M3aeTCA B TOM, YTO 3JIEKTPHUECKHH KOHTAKT MeXAy
aHTHCTATHYECKHM MPOBOJOM M BTYJKOH 3allMIIeH OT Me-
XaHIYECKOr0 NOBPEXKAEHHsI NMpPH 3KCIIyaTallHH CTEHOK py-
KaBa.

Hast pykaBoB puaMeTpoMm m0 75 MM HMEIOTCSI ABa CHO-
coba KpemyeHHs NPOBOZA, KOTOPHIi 06pe3aloT BMeECTe c
KOHLOM PYKaBa IIPH €ro moApe3Ke No AjuHe. [lepBHlil cro-
CO0 3aKJK0YaeTcs B TOM, YTO B OIJIETKY aHTHCTATHUECKOIO
NPOBOAL BCTAaBJSIOT OJHH H3 MeTasUIMYeCKHX BKJIAAbIIIEH,
a Apyrofi BK/Ialblll BCTaBJASIOT B CeYeHHe pyKaBa. ITH
BKJIAALINH CONPHKACAIOTCS HPH  CTATHBAHHH 3aXKHMOB.
Bropoil cnoco6 sakmouaercsi B TOM, 4TO HapyXKHbIH pe-
3HHOBLIA CJIOF HJIM CHJIOBOM KapKac HaJ aHTHCTATHUECKHM
NPOBOLAOM OCTOPOKHO NPOPE3AIOT OCTPHIM HOMKOM IPHOJIH-
SHTeJBHO Ha 15 MM BHOJIb IPOBOZA B pyKaBe. 3aTeM aHTH-
CTATHUECKHH IPOBOJA BBHITACKHBAIOT M3 DYKaBa HapyxKy H
NpUNAUGAIOT TBEPABIM NpunoeM K BTyake. Kak yxke ymo-
MHHAJ/0Ch, AHTHCTATHYECKHH NPOBOJ OOGBLIYHO KHMeEeT BHJI
IOJIOA OTJIeTKH. HHxKe NpPHBENEHBI THIOBBIE KOHCTPYKLHH
TaKOr0 aHTHCTaTHYECKOro NPOBOJA.

liposon aas Jerkux ycaosuii sxcnayatauun 16/3. 1219.
iluppb vKaseBaloT, uTO AMamMeTp HPoBOJOKH 0,1219 MM
(cragnaprueii pasmep npososiokn 40). Omierounas Ma-
WKHHA uMeeT 16 Wnysp u Ha KaXKA0¥ U3 HHX 3 MPOBOJIOKH.
[Tnomans momepeusero cedeHHsi OAHOH NPOBOJIOKH CTaH-
naprtHoro pasmepa 40 cocrasaser 0,0117 mm2. Caenosa-
TeJbHO, o0was MIOIaib MNONEPEYHOrO0 CEeYeHHsS OIJIEeTKH
pasua: 0,0117-3-16=0,5616 mm2.

[iposon nas Taxenbix ycaosuit akcnayatauuu 24/7/1930.
[lpoBensi pacuerh, Kak ykasaHo BblIe, MOJYYHM, 49TO OG-
las nJolajb IONePEeYHOTO CEeYeHHsI 3TOTO aHTHCTAaTHUe-
CKOr0 IPOBOJA, COCTOAIEr0 B OCHOBHOM H3 HPOBOJOKH

CTaHJapTHOro pasMmepa 36, paBua 0,0293.7-24=4,9224
MM2.
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KOHCTPYKUHSA 3ALEJIKU

KomnueBasi 3anenka pykaBa COCTOHT H3 JBYX OTHAEJbHBIX
JeTajiedl: HUNNesast (BTYJKH), KOTOPHIl BCTaBJSIOT B PYKaB,
M HapyXKHOH 4YacTH 3aheJKH, KOTOPas COeJHHSET PYKaB C
pa0ouuM arperaToM HJH ADYTHM DYKaBOM.

HAMMENN

OOblYHO HHINEJNH U3rOTABJUBAOT ¢ 3y6uamu, pe6pamu
HJIH MOSICKAMH Ha HapyKHOH MOOBEPXHOCTH, YTO B cOUeTa-
HuM ¢ ycuaHeM 00XKaTHS, CO34aBaeMbIM 3aXKUMaMH  HJIH
TPOBOJIOKOH, OXBATHLIBAIOILMMY PYKaB CHapyxHu, obecrmeuu-
BAeT HaAeXKHOCTb KPEeMJEeHHS.

Uto66l 06ecneduTh CONPOTHBJEHHE HHUMONEJS OCEBOMY
VCHAHIO BBIDHIBA 3aJeJKH H3 pyKaBa, OfHA H3 OOKOBBIX
noBepxHocTell 3yOuOB, pebep HAH NOSCKOB, obpalleHHas K
TOPLY pyKaBa, NOJXKHa OBITh NepNeHJHKYJSpHA INPOAOJL-
HOIl ocw HunmeJs. Jlpyrasi cTOpoHa NOBEpPXHOCTH 3y6Ia
uau pebpa oOGBIYHO HaKJOHeHa NpPUOJH3HTENbHO Ha 20° K
OPOJOJILHOH OCH A/ OO6JIerYeHHs YCTAHOBKH HHIIEJsS B
pykasge.

Eeau xunnejaum KpemsT XOMYTaMH, TO HOSICKH HMEIOT
IpSMOYTOJbHOE cedyeHHe, a 06e HX OGOKOBbIE NOBEPXHOCTH
pacriosiaraloT HOOA HNPSMBIM YIVIOM. YCTAaHOBKY HHImNeJeid
TaKOro THIIAa NPOM3BONAT B IPOIECCE H3TOTOBJEHUS DPyKa-
Ba (Ge3 BCAKHX NPOHU3BOJACTBEHHBIX 3aTPYAHEHHII.

3y6uyarpie Hunneau. K stomy HauboJsiee pacnpocTpaHeH-
HOMY THIY OTHOCSITCS HMIINEJNH C AJHHHBIMH H KODOTKHME
«XBOCTOBHKaMH». «XBOCTOBHKOM» HA3bIBAIOT 3yOuaThlf yua-
CTOK HHNIEJNs, KOTOPLIA BCTABJSIOT B PYKAaB.

Hunnean ¢ KOPOTKHMH XBOCTOBHKAMH INpeJHa3Ha4eHbI
JJIsT BCachlBAaIOIIUX DYKAaBOB, a TaKXXe PYKaBOB AJS NOJAYU
BOJIBI M BO3JyXa IPH HH3KOM JaBJjeHHH A0 7 atMm. [Ipume-
[SITb 3TH HUIIEJNH JJs PyKaBOB xuameTpoMm Gosee 50 MM,
paccuMTaHHBIX Ha AaBJjieHHe CBHIIIE 4 Krc/cM?, He PEKOMEHNY-
ercs. Humnenun ¢ KOPOTKMMH XBOCTOBHKAMH OOBIYHO Kpe-
nsir Jud0 NPOBOJOKOH, HaMaThblBaeMOH IO HaTsIXKEHHEM,
JAuG0 MeTaJJH4YeCKUMH CKOOaMH HJIH CTSIXKKAMH.

Hunnenb ¢ AJHHHBIM XBOCTOBHKOM HCIOJB3YIOT B TeX
ke cJlydasix, HO IIOCKOJIBKY Yy Hero 6oJiblile IOBEPXHOCTb

126



COTMIPOTHBJIEHHS] OCEBOMY YCHJIIO, TO €ro MOXKHO IICIOJIb30-
BaThL [/ PYKaBOB, PAcCUHTAHHLIX Ha JaBjeHHe N0 15 aTm
B 34BHCHMOCTH OT JHaMeTpa pykama. lljgs pykaBoB nua-
METPOM CBBIIIe 75 MM HHIONEJNH 3TOrO THIA HEAOCTATOUHO
s(h¢@eKTHBHBL. B 3TOM ciyyae HUNIENH KpemsiT Mo KpaidHeH
Mepe ABYMS MeTaJJIMYeCKHMH CKOOaMH HJIH CTSIXKKaMH.
[lpuveHeHMe HHNNeJss 3TOTO THNA OrPAHUYEHO TOJINHHON
BHYTPEHHETO pe3HHOBOro cjos. OOBIYHO KpeIJieHHe 110 TKa-
HEeBLIM CJIOAM HJIH OIJIETKE NPHMEHSIOT OodeHb penko. [lo-
3TOMY 3y0uaThle HHMNIEJIH KaK C KOPOTKHMH, TaK H C JJIHH-
HBEIMH XBOCTOBHKAaMH MaJ/l0 NPHIOAHBI AJS PYKaBOB C TO.-
CTHIM BHYTDEHHHM pPE3HHOBEIM CJIO€M HJH C BHYTPEHHUM
PEe3HHOBBEIM CJIO€M, H3rOTOBJEHHBIM H3 Gojiee MATKHX pe3H-
HOBBIX CMeceH.

Pucdnenbie Hunnenu. Hunnenu Takoro Tuna npejgHa3Ha-
YeHL AJS PYKaBOB auameTpoMm oT 12,5 mo 75 mm, paccun-
TaHHLIX Ha cpenHee pabouee naBieHue a0 18 aTM BKJIIO-
YUTeJNbHN. DTH HUIIIENH YCTAHABJIHBAIOT B pyKaBe IOCie
€ro M3roToBJeHHs. JuameTp HHUNIENsT C yYeTOM BBLICOTHI
pe6ep OOBIUHO HECKOJbKO OoJiblile BHYTPEHHEro AHaMeTpa
pykaBa. Yucno pebep xosebsercs OT OLHOTO IO TPeX B
3aBHCHMOCTH OT JHaMeTpa pykKaBa U pabouyero naBieHHS.
Pudienble HUNMeNH KPensiT B pykaBe IyTeM HaAMOTKH IpPO-
BOJIOKH IIOJ HATSIKEHHEM, METAJJIHIeCKHMH CTSXKKaMH, CIe-
IIHaNbHEIMH 60JTaMH C 3aKMMaMH HJIHM NJOCKHMH KOJblia-
MH N3 IIPeCCOBAHHOH JaTyHH uHiau Meiu. OctTpele Kpas
peGep HOMKHBL OBITH XOPOIIO 3aKpyrJeHbl, UTOOH He IO-
BPeJINTh BHYTPEHHHH DPe3HHOBHIH CJIOH.

Uucso pebep Ha HHUIIeJe 3TOr0 THIA HE3HAUHTENBHO IO
CPABHEHHIO C KOJIHYeCTBCM 3y0OUo0B Ha 3y6yaToM HHIIeJe.
OpHako KpemieHHe pH(JeHOro Hummesas 6oJiee HaJekKHO,
Tak Kak pebpa Humneas OJarofaps BBEICOTE YaCTHUHO
yriay6JeHsl B KaMepy pyKaBa, 4To MO3BOJsAeT AeopMHPO-
BaThb HpH 00XKaTHH He TOJbKO KaMepy pyKaBa, HO H CH-
JIOBOH Kapkac.

YKe YNOMHHAJOCh O TpeABApHTEJbHOI pa3MeTKe Ha-
PY:XKHOH IIOBEPXHOCTH PYyKaBa B COOTBETCTBHH C MeCTaMH
pacnosioxkeHuss peGep Ha Hunmese. CTSKKH JNOJKHB OBITh
pasMelueHsl TOYHO MexAy pebep. CTsKKa, pacloJIOKeH-
Hasi moBepx pebpa, He TOJBKO He OyAeT cHaBJMBaTb CH-
JIOBOH KapKac, HO MOXKeT IPHBECTH K NpPOpe3aHHIO De3H-
HOBHIX CJI0eB pyKaBa peGpom Humnensi. Heo6xonumo, 4To65
IIHPHHA CTAXKEK MJIH CKOO IOJIHOCTBbIO COOTBETCTBOBaJa
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pacCTOSIHUIO MEeXAY ABYMS IOCJIENOBATRJIbHO PACIOJIOKEH-
HBIMH pefpaMu.

Hunnean ¢ ycunureabHpiMu KoJdbuamu. Hunnenu tako-
r0 THIA YCTAaHABJHBAIOT B PyKaBe TOJbKO B IIPOLECCE €ro
WSTOTOBJEHHsST. [IpHMeHeHHe 3TOr0 HHUIINeJs 4YacTo CONpO-
BO:K14€TCST KpPEIJIeHHEM pe3HHBl K MeTaJly (BHYTPeHHe!
PE3MHOBOH KaMephl K HHIIEJIO).

Kosbia (2—3 wT.) pasmemaroT N0 OKPYXKHOCTH BO-
KPYT HHINIeJs M NPHBapHUBAlOT K IeMy ¢ 0OGHX CTOpOH.
Koabita 00RYHO HMEIOT NPSMOYIroJbHOE ceueHHe. Bricora
ux KoJjeGsierca or 6,3 mo 16 mm, a mupuna ot 12,5 no
25 MM B 3aBHCHMOCTH OT pas3Mepa HHIIEJS.

[Tepen ycTaHOBKOH B pyKaBe HUIINEJNH M Kosbla 06e3-
JKHPHBAIOT, ONECKOCTPYHBAIOT W CPa3y Ke MOKPHIBAIOT CO-
CTaBOM JUIss KpeIJieHHs pe3uHsl K MeTasny. CocraB Ha-
HOCAT HENOCPeACTBEHHO IOCJe ONECKOCTPYHBAaHHA, B IPO-
THBHOM CJy4ae Ha 06paboTaHHYIO MeTaJJIHYeCKYI0 NOBepX-
IOCTh BO3AEHCTBYET BJiara BO3AyXa, UTO NPHBEJET K CHHU-
»X@HHIO NPOYHOCTH KpelJseHHs. PykaB H3roTaBJHBAIOT Ha
CTaJIbHOM JIOpHE, HapY:KHBEIH AHaMeTp KOTOPOro paBeH BHYT-
peHHeMy AuaMeTpy pykaBa. Hummenn pasmemiamor Ha AOD-
He Ha ONIpeleNeHHOM PacCTOSIHHH APYr oT Apyra. Huamerp
IIMNNeNst LOJKeH GbITb HECKOJIBbKO GOJblie HapyXKHOTO AHa-
MeTpa [OODHA, TaK KaK HHINEJNH IOJ/IKHB CKOJB3HTb IO
nopuy. Ilpu cbopke pykaBa KaxXK[Iblii 3JEeMEHT KOHCTDYK-
HHMH HaKJIaObplBAIOT Ha Hummesb. Korma kamepa u mpubiu-
3UTEIbHO ITIOJIOBHHA CJIOEB YCHJIMBAIOUIEH TKAaHH HaJIOXKEHB
Ha HHUIINENb, MEXAY KOJbIaMH NOJ HaTsAKeHMeM HaBHBAIOT
BBICOKOIPOUHYIO NpoBoNoKy. [locse sToll omepanuu HakJa-
IOBIBAIOT OCTaJ/IbHBIE CJIOH TKAaHHM, HapVKHBIH pe3uHOBHIH
cJ0# H HOPMYIOT PYKaB.

YCTaHOBNIEHHYI0O TaKUM 006pas3oM 3alesNKy paspyLIHTb
NpaKTHYECKH HEBO3MOXKHO, TaK KakK IJs 3TOro JOJIXKHO
Obl10 OB HAPYWIHTHLCS KpDelJieHHe BHYTPEHHEro Pe3HHOBOIO
CJIof K MEeTaJJIHUeCKOMY HUIIEJNI0, BMOHTHPOBaHHASl IIPO-
BOJIOKA NOJIKHa Oblja Obl OKa3zaThCs MOBEPX KOJell, a HUXK-
HsisT TOJIOBHHA TKaHeBBIX CJIOEB, PACHOJIOXKEHHAas MexXIy
iIMnmeseM H IPOBOJIOKOH, HOJ2KHA OBITh JHOO BBHIPBaHA,
nn6o paspyliena JeHCTBHeM OCEBOTO YCHJIHSL.

Hunnenwn, orpaHuYuBalOlie U He OrpaHUYMBANOL[HE Ce-
vyenue pykasa. [Ipu pasmeniennn 3axkasa Ha pyKaBa H 3a-
NlesIKy chaejfyeT IOMHHTb O Das3HHIE MeXIy 3ale]KoH, He-
CKOJIbKO OTpaHHYHBAIOUIell BHYTPCHHHHA AHaMeTp pyKaBa,
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H TakoH 3alenkol, KoTopas o6eclnedyuBaeT GeCrnpensiTCT-
BeHHBIH INpPoXoJ pabouefi cpelbl uYepe3 CHCTEMY pPYyKaB —
nunnenas. Eciu, Hanmpumep, B KOHIB pyKaBa QHAMETPOM
50 MM BCTaBASIOT 3y6uaThle HHMNean auamerpoM 50 MM
no 3y6uam H C TOJIIMHOH CTEHKH 3 MM, TO OYEBHIHO, UTO
3¢deKTHBHEIE IHaMeTp pyKaBa yMeHbIIHTCS ¢ 50 10 44 MM,
B GoJsbLIMHCTBE C/IyuaeB B NMPOMBIIIJIEHHOCTH 3TO OrPaHH-
UeHHe IPOXOAHOTO AHaMeTpa HE  BBI3BIBA€T KaKUX-JIHGO
TPYZHOCTeH, HO HHOTZa ObIBaeT HEOOXOJHMO MaKCHMaJbHOe
npoxogHoe ceyeHHe cucteMbl. O6 3TOM cjelyeT IOCTaBHThb
B M3BECTHOCTb H3TOTOBHTENS IPH 3aKa3ze, TaK KaK KOHIH
pyKaBa JOJIXKHBEI OBITh YBEJHUEHB [JIsi YCTAHOBKH 3aJ€JIKH
6oJsibilero guamerpa. PaccmaTpuBasi TOT Ke TPHUMEP, KOT-
Jla AuaMeTp pykaBa 50 MM, a TOJILHHA CTEHKH 3y6YaTOro
HHUIIEIST 3 MM, BHAMM, YTO JHAMETP Tesa HHIIEJS B 3TOM
cIyuae AoJKeH GuiThb 50 MM, T. e. TAaKOH Ke KakK y pPYyKaBa,
a, CJelOBaTeJbHO, AMAMETP HHOOens no 3ybuam Oyner
56 mM. ITosTomMy BHYTpPeHHHH IHaMeTp KOHLEBBIX Y4acTKOB
pykaBa gnoJxkeH ObiTb Takxke 56 MM. Ilpu stoM AjuHA
pacIIMpeHHOro KOHLEBOro ydacTKa MHOJKHa ObITh DaBHA
JUIHHE HUMIENs.

DJIAHLLbI

Croco6 CTHIKOBKH TPY6 ¢ MOMOILBIO G0JITOB U (JIaHIeB
XOpOUIO H3BECTEH, HO BCE K€ CTOHT OCTAaHOBUTLCA Ha HaH-
6oJiee BaXKHBIX XapaKTepPHCTHKaX (JiaHIEB H HX KOHCT-
pykuuf. ITockoJsbKy (JIaHUBl HYXKHB [JIs8 TOYHOTO COEIHM-
HeHHS ¢ JAPYrUMH (JIaHUAMH HJH 3aAeJKOH H JOJXKHH
BHIIEPIKHBAThb YCTAHOBJEHHOE MaKCHMaJbHOe pabouee AaB-
JeHHe, To GoJIblIoe 3HAUeHHe HMEIOT pa3Mephl LEeJOro psaa
3JIEMEHTOB B KOHCTPYyKuuu (raHna.

Kak npaBuno, ¢uanen tpybompoBoja npejcTaBiseT
c060f MJIOCKYI0O KPYIJIYIO IJIACTHHY C KOHIEHTPHYECKHM
OTBEPCTHEM B IEHTPe C JHAMETPOM, OIM3KHM K HAPyKHOMY
JUaMeTpy HHUIINeNsl PyKaBa, K KOTOPOMY OH JOJIXKeH Kpe:
nuthed. [lacTHHA HMeeT yCTaHOBJEHHOE YHCJIO OTBEPCTHH
MJis 60JTOB, HEHTPHl KOTOPHIX PACIOJIOKEHB Ha KOHIEHTPH-
UeCcKOi OKPYKHOCTH. TOJIIMHA MNJIaCTHHBl 3aBHCHT OT Me-
TaJuIs, M3 KOTOPOTO CHAeJaH (JiaHen, ¥ OT OCeBOro JaB-
JIeHHsI, KOTOpoe (IaHeln AOJIKeH BbIAePXKHBATh.

Caenyer oToe/NbHO PAcCMOTPETh KOHCTPYKIHMIO (hyiaHIleB
B CBfI3H cO crmocobom KpenseHHs (JaHLa M HHMAIENs, CO-
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e/IMHeHHs OJHOro (aHia ¢ APYTHM, CIIOCOOHOCThIO (hJaH-
2 BEAEPXKUBATb MaKCHMaJbHble paboude [aBJIeHUS B
mpolecce SKCIIyaTalMH H (OPMOH MOBEPXHOCTH (JIaHLEB,
yCTaHaBJIHBaeMbIX T€DMETHYHO BCTHIK.

CymiecTBYIOT 4 pas/HYHBEIX crnocob6a KpemseHus (JaHueB
K HHIIeJsIM:

a) cBapka cBOGOJHO HaleToro (JiaHua ¢ HHIIEJeM;

6) coenHHEHHEe C IUIHHADPHYECKOH H KOHHYECKOH pe3b-
6o1;

B) CBapKa IO CTHIKY;

r) oriuBKa (JaHIa BMeCTe C HHIIIEJEM.

[puHUKMI KaxKAOrO H3 3THX CIOCOGOB sCeH Ha PHC.
23.

Croco6hl «a» H «B» OCHOBaHBI TOJIbKO Ha cBapke. Ilpu

Puc. 23. CnocoGbl kpenyieHus Hunmnesas K ¢iaaHuy:
I—pB cBoGomHo HameroM coctosiiu; II — BeThiK; [II] — peabGoBoe COeNHMHEHHE.

pe3p60BOM coelnHeHHH (6) HHOrma GJaHIBl TaKXKe CBa-
PHRAIOT TO OKPYKHOCTH HJIH YaCTHYHO IIOCJTe TOro, Kak
pespba Gymer 3aTsHyTa [0 KOHIA.

Iast coenuHeHHs (JaHIEB C HHUNNEASAMH dYallle BCETO
HCMIOMB3YIOT KOHHUYECKyIo pe3bly. IIpm ycraHOBKe Takux
bnanueB OOBIYHO HX 3aTATHBAIOT BPYUYHYIO IO OTKasa, a
3aTeM Ha TOKapHOM CTaHKe C MeXaHHYeCKHM NPHBOJAOM eL(e
Ha 1,5 obopora. Ilpn TakoM 3arArvBaHHM MeTaJsl pe3bOBI
YacTHYHO CcMellaeTcsi, o6pasys abCOJIOTHO TepMeTHYHBIH
cteik, Croco6 «r» OOBIYHO HCMOJB3VIOT TOJNBKO AJsT (hoaH-
le3 M HUMNNesJeH U3 aJIOMHHHSI WJH CIIaBa JaTyHH. B 3Tom
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clydae 3TH JBe 4YacTH 3aJe/KH OTJIHBAIOTCS BMECTe B OJ<
HOH (opme.

QuaHUbl COEJHHAIT APYr C IPYyroM CJAEIYIOMHM obpa-
soM. JInamerp Kpyra, Ha KOTOPOM HaXOISITCSl LEHTPHI OT-
BepCcTHH 6OJITOB, Has3blBaeTCsl PacUeTHHIM AHAMETPOM Kpyra
(POK). OueBunHo, 4TO AJSI ABYX CONPHKACAIOIUXCH (JiaH-
IeB pasMep OTBepCcTHH HAng 60JTOB M HX pasMelleHHe
JOOJI)KHBEl OBITh OJHMHAKOBBIMH. PacrmojioXXeHne OTBepPCTHH
I/1s1 60JITOB onpenensieTcs UX yucaoM. [Ipu ueTbipex oTBep-
CTHAX yroa Mexnay Humu 6yner 90°, npu mectu — 60°, npu
BOCBMH — 45° u T. 1.

ITockosbKY KaxKAbIH U3 60JTOB, COENUHSIOMNX (IaHIIb,
IPOXOAUT yepe3 GOJITOBBIE CTBEPCTHS 060HX (DJIaHIEB, AHA-
MeTPbl OTBEPCTHH B HHX MJOJIKHBEI GBITHh ONHHAKOBHL. [(1a-
MeTp oTBepcTHs MJf Gosra Ha 1,5—3 MM Gosblie nuamer-
pa camoro OouiTa.

ConpoTtuBieHue ¢GJaHleR THAPABJHUECKHM yaapaM B
DyKaBe 2aBHCHT OT MaTepHaJsa, U3 KOTOPOro crenaH d.a-
Hell; TOMIWHB (JlaHUa; pacyeTHOro guaMeTrpa Kpyra, Ha
KOTOPOM HaxoAATCH GOJITOBble OTBEPCTHS; YHCJAA M JTHAMET-
pa 60JTOB /151 coeNMHEeHUs (uaHueB.

Ho nacrosiuiero BpeMeHH OGOJBIIYI0 4acThb KpymHoraba-
PHTHEX HuIneJe# ¢ ¢hJaHIaMH H3TOTABJIHBAIOT H3 YEPHBIX
MeTaJslI0B, TAKHX, KaK YIJIEPOAHUCTHE HJIH YIJIEPOIHCTO-MO-
JHGMEHOBLIE CTAJNH JJISI JIMTBIX MJIH KOBaHBIX (hJIaHIEB.
IIpumensioTcss Takxke YyryHHBle (JIaHUB, HO OHH NOJKHH
GBITL TOJIE COOTBETCTBYIOIHUX CTANbHBIX (aHueB. MHorna
HCHOJB3YIOT Takke (aHIB U3 GPOH3HL.

C ywmenbiennem PIK sdbderTusHOCTH 6OJMTOBOrO Kpe-
NJIeHHs TOBHIIIAETCA, HO NPH 3TOM OCTIOXKHSETCS HX pas-
MellleHHe, TaK KaK Ha OKPYXKHOCTH ¢ MeHbIHM PJI cienyer
PaCIOJIOKUTD TOJOBKH GOJITOB M raek, a Takxke IPefyCcMOT-
peTb MHHMMAJbHO IONMYCTHMOE PacCTOsHHE Mexnay G60JTO-
BHIMH OTBEPCTHSIMH. '

Lns npenoTBpamenuss nedopManyvy U cMelieHUs ¢JaH-
e mojn mefctBueM oceoro ycuius no PIK nosxuo pas-
MellaThCsl JOCTATOYHOE KOJHYecTBO 6oartoB. HMcmosnbsopa-
HHE MaKCHMaJjlbHO AONYCTHMOTO YHcaa O0JTOB INoMoraeT
TakXe 006eCneydUTh rePMETHUYHOCTh (DJIaHLEB NPH HX COeIH-
HEHHUH.

OGBIYHO MOBEPXHOCTH QuiaHneB JHGO COBEPLUIEHHO IJIO-
cKHe, NH60 TPHNOIHATHL, T. €. IEHTPaJbHBIN KOHLEHTpHUe-
ckuit kpyr Ha 1,5 MM BBIE OKpyXKalollell NOBePXHOCTH
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¢aanna. B mocnennem ciyuae pasienue Ha eJHHHIY ILIO-
Wafd MpH TOH Xe CTeNEHH 3aTATMBAHHUA OOJITOB MOBBIIIA-
€TCA M paclnpoCTpaHseTcs Mo HauGosee 3pPeKTHBHOMY yua-
CTKY — OJIHXKe K IEeHTPY.

CyliecTByeT ellle HECKOIBKO THIOB HOBEPXHOCTH ¢draH-
L€B, KOTOpbIe, OJHAKO, HAaXONAT OrPaHHYEHHOE IIpPHMeHe-
HHE: HalpuMep, (pJiaHubl CO WINMYHTOBOH MOBEPXHOCTHIO, KOH-
IEHTPHYECKHHA KPYIJIBIH BHICTYN KOTOPBIX COOTBETCTBEHHO
BXOLHT B  KOHUEHTPHYECKHH KPYIJIBIH 1as  Apyroro
¢aHua.

Hpyroit THn ¢J1aHHA HMEET Ha TMOBEPXHOCTH KOHIIEHT-
pHYeCKHE KPYTJible KaHaBKH, B KOTOPHIE IIPH 3aTATHBAHHH
GOJITOB BNPECCOBBIBAIOTCS YIVIOTHHTEJbHBIE KOJIbIA.

s repMeTHYHOCTH COeJHHEHHS HeOGXOLMMO, UTOGH
IJIOCKHE H TPHUIOJHSTHIE CONPHKACAIOLIUECS NOBEPXHOCTH
¢aanueB Obuih raagkuMu. OKOHUATeNbHYIO 06PaBOTKY 5THX
MOBEPXHOCTEH MOXKHO IPOBOJHTh Ha OGBIYHOM TOKapHOM
CTaHKe HJIH IJIH(POBAaTh.

B Tex cayyasx, Korza MoXKeT BO3HHKHYTb ONacHOCTb
noxapa OT HMCKPHI, BHI3BAHHOH TpeHHeM (aHIeB O Oe-
TOHHYIO TOBEPXHOCTb, CTaJbHble (JIAHIUBI JATYHHPYIOT.

PaaHubl ¢ WAPHUPHBIM coeluHeHHeM. [Ipu BpeMeHHOM
HJIH TIOCTOSIHHOM CO€JHHEHHH (JIaHIleB, KOrja Heab3s ra-
pPaHTHPOBAThb COOTBETCTBHe GOJTOBBIX OTBEPCTHH Ha (JiaH-
ax OTHOCHTEJNbHO APYT Apyra, OOGBIYHO HCIOJNB3YIOT COe-
NWHEeHHe IIapDHHpHOro THma. lleHTpanbHast BHyTpeHHAS
YyacTb OJHOro (JaHua SBJASETCS MOCALOYHOH IMJIOLIALKOM
IJIs. cOmpHKacaroulerocss ¢JaHla U NPHKPEIJIseTcss K KOH-
uy Hummneas oObl4HBIM nIyTeM. KomCTpyknus storo duaHma
OT/JIMYaeTcsl OT CTAHAAPTHOH MEHbUIMM TMaMeTPOM H OTCYT-
cTBHeM GOJTOBHIX oTBepcTuii. Ilosazm mentpadabHoro ¢uiau-
la HaXOAHuTCs cBOOOMHO Bpallaloluiics uaHel, B KOTOPOM
NpoCBepJIeHbl CTaHAapTHBE OTBepcTHs AJasA 6oatoB. Ero
MOXKHO BpallaTh A0 TeX MOp, NOKa ABa GOJNTOBBIX OTBEPCTHS
o6oux QuaHLEB He COBNAAYT.

®aaHusl ¢ OTKHAHBIM GoaToM. B Tex cayuasx, korga
GbaaHUB YacTO pas3beIHHSIOT, YIOGHO, YTOGH GOJITHL GHUIH
NOCTOSIHHO INPHKpEeNJIeHB IIapHHPOM K OXHOMY ¢GJaHIy c
TeM, uTOGbl OHH MOIVIH pafHanbHO MmoBopauuBaThesd. Co-
NpsRKEHHBIH GJIaHel UMeeT Npope3u I/ 60JTOB BMeCTO OT-
BepcTHi. DTO CAeNaHO AJAA TOro, 4ToOHl Mocjae ocaalbieHHs
6o/THl MOXKHO OBLIO BBIHYTb M3 (JIaHIa uepe3 IPOpPe3H.
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[Tox rafikofi Ha KaxjaoM GoJTe NOJKHA HAXOAHTHCH CTalb-
gas maiba, KoTopasi 0GeCleudT HOPMAaJbHYI0 NMOCALKy IO
npope3siMm 6OJITOB Ha NMPOTHBONOJOXKHOM (JaHIIe.

OMOPHBIE NNACTUHKH

Jas 3allyuTel MeTasIu4ecKoll KOHLEeBOH 3alelKH pykKa-
BOB AnameTpoM cBbille 100 MM OT KOppO3HH HJIH HCTHPAHHUS
MOXHO Je/aTb pyKaBa C DEe3HHOBBIMH H TKaHEBHIMH (JiaH-
IIaMH, COCTaBJSIOIKMH €IHHOe Iles0e ¢ PYKaBOM, KOTOpble
H3rOTaBJAUBAIOT HaNOXKEHHEeM TKaHEeBBIX H De3HHOBHIX CJIOEB
pyKaBa Ha NoBepxHOCTH ¢sanna. Takue raHIBI C OTHOCH-
TeJILHO MSATKHMH CTEHKaMH OCHAIAIOT AJs NOBBIIEHHS Kap-
KAaCHOCTH KpYTIVIBIMM CTaJbHBIMH ONODHBIMH IIACTHHKaMH,
NpeAcTaB/AIMMHE cOO0 CcTaHZApTHHE MPOCBEpJeHHBIE
baraHubpl. DTH ONOpHEIE NJIACTHHKH pPaclHpelesioT YIJIOT-
HAIOIlee OaBJjeHHe 3aTsSHYTHIX GOJITOB MO BCeH MJIOLIAAH
GaHUa H TeM caMbIM NpelyNnpeKIalT NpPOJaBJIHBaHHE TO-
JIOBOK OOJITOB M TaeKk depe3 pe3WHOTKaHeBHe (JjaHOB. B
npoluecce H3rOTOBJEHHS PYyKaBa OB ONOPHBIE IIACTHHKH,
OGBIYHO MOJYKpyryio# (OpMBbl, KpemsiT K 3afHed CTOpOHe
pesnHoTKaHeBoro Quanua. Takum o6pa3oM TpaHCIOPTHpYe-
MBIl MaTepuasJ NPOXOAHT IO PYyKaBy, KacasChb De3MHOBOH
OOKJIaAKH.

Takasi xe onopHas IJacTHHKa M3 [IBYX MOJYyKpPYros yc-
TaHaBJAHBaeTCs 3a (PJIaHLAMH PpacCUIHPHTENBHBIX CTHIKOB.
OtBepcTusi Aas GOJTOB B ONOPHBIX IVIACTHHKAX HHYEM He
OTJIMYAIOTCS OT OTBEpPCTHH JJsi GOJNTOB B CTAHIAPTHHIX
dJannax Tpy6oNpOBOLOB.

XOMYTbI

XomyTbl ¢ GOJATOBBIM KpemnjeHueM. PasmmuibiMH up-
MaMH pa3paboTaHBl XOMYTH, o6eclieuHBalOIiHe MaKCHMaJb-
HYI0 HaJeXHOCTb pyKaBa [JJs NMOJAYu Napa, BO3Lyxa HJH
BOABI MpHU IOBHILUEHHHX Temneparypax. Ilo ¢opme oHH
NpeldCTaBAAIOT cO00H MOJMYKPYr W JeNATCH Ha OXBaThIBalo-
mye U oxBaTblBaeMble. OXBaTHIBAIOIIHE XOMYTHI COEIHHS-
10TCA MexXAy cofofi 60JTaMH ¢ COOTBETCTBYIOILEH Hapes-
KOH. DTH XOMYTH OOBIYHO H3rOTaBJHBAIOT U3 JIATYHH, KOB-
KOTro XKeJje3a HJIM CTajd. BUHTOBasg Hapeska UHJIAMHIpHYeE-
CKOTO THNa Y TAKHX XOMYTOB € IJIOCKOH IOBEPXHOCTBIO 0be-
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CMeYHBaeT repMeTH3alMI0 C MOMOLIBIO NMPOKJIALKH H3 pe3u-
HBI, KOXH H 1p. 3aTATHBaHHEe MPOHU3BOAAT CTAHJAaPTHBIMH
raeyHbpiMH KJIIOYaMH.

XomyTbl ¢ BbicTynamu. XOoMyThl C BBICTYNAMH OTJIHYa-
I0TC OT XOMYTOB C OOJTaMH U IIECTHIPAHHBIMH ralKaMu
TOJIbKO T€M, YTO AaBJIeHHEe NPH 3aTATMBAHHK H OCaaGJeHHH
pacmpesessieTcs 4epe3 JHaMeTPalbHO IPOTHBOIONOXKHEIE
KaHaBKH HJH BBICTYNbl Ha BHYTPeHHell YacTH OXBaTHIBAIO-
1ero XoMyTa H Ha OXBaTblBaeMOM HHIIeJe MeXAy 3y6iia-
MH U Hape3koil. BeicTynbl GBIBAalOT OGBIYHO KPYTJIBIMH, HO
MOTYT OBITb U NMPSAMOYTOJbHBIMHE. DTH XOMYTHl MOXKHO 3aTs-
FTHBaTh BPYYHYIO, XOTA HX OOBIYHO MOCTABJISAIOT B KOMILIEK-
Te CO CNelHaJbHbIMH FaeyHBIMH KJI0YaMH C IIPOPE3bIO.

MEPEXOAHUKHK

Jst XOMyTOB C BBICTYNaMH, KOTOpble KPENSTCH IIECTH-
rPaHHBIMH TafKaMH, M AJS TapHBIX 3aJeJOK HIPUMEHSIOT
NIePEXOAHHUKH C ABYMS Pa3HBIMH KOHLIAMH, CIOCOGHBIMH Ipe-
BpalaTh OXBaThiBaeMble KOHIBI B OXBaTHIBAIOIIME H HA0GO-
pot. Ilpn aTOM KaXAblil H3 KOHLOB SIBJIsieTcs JTHGO OXBATHI-
BalOLIUM, JHOO OXBAaTBIBAEMBIM M HMeeT Hape3KH DPas3Horo
tuna. ITosToMy mepexoiHBle 3JeMEHTH He TOJbKO Tpeobpa-
3YIOT OXBaThIBalOILHEe 3JIeMEHTHl B OXBaThlBaeMble U Ha000-
pPOT, HO TakKe MO3BOJAIOT COENHHSTH pyKaBa C PasHBIMH
THIIAMH Hape3KH.

Kpome nepexoJHHKOB 1Jisi NIpeo6pa3oBaHUsI OXBATHIBAIO-
IHX H OXBaTbiBaeMbIX KOHIOB H JJsi M3MeHEeHHs] THNA Ha-
pe3KH ecTb elle OAHMH THII IIepEXOAHBIX 3JeMEHTOB, HCIIOJb-
3yeMBIX AJisT COeNMHEHHS DPYKaBOB DAa3JIHUHBIX JHAMETPOB.
KoHIbl Takoro nepexojHHKa MMeIOT pe3b0y B COOTBETCTBHH
C AMaMeTpaMH COelHHSIEMBIX PYKaBOB.

BbICTPOPA3BEMHBIE 3AQENIKU

CymectByeT 60JbllIOe YHCAO OBICTPOpPAa3bEMHBIX 3ale-
JIOK Da3JIMYHOH KOHCTPYKUMH. MHOTHe H3 HHX COCTOSIT H3
IBYX IIOJIOBHH — OXBaTbhiBaeMO# u oxBaThiBatoue#. Hau6o-
Jiee pacIpOCTPaHEHHON SBJSIETCS TaKas 3aleNka, y KOTO-
poll OXBAaTHIBAGMBIH 3JIEMEHT yCTaHABJHBAIOT B MOANPYXKH-
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HEHHYIO MPOKJIA[KY, PACIOJOXKEHHYI0 B OXBATHIBAKOIIEH MO-
JIOBHHE, 3aKPelvISiOT ero 4acTHYHBIM [OBOPOTOM OXBAaThl-
BaKOLIEro 3JIeMeHTa M0 OKPYKHOCTH U 3aTeM OKOHYaTeJbHO
3aKPEIUISIOT COeJHHHTEIbHBIM IITHOTOM.

BricTpopasbeMHyl0 3afelKy APYroro THNA NPHMEHSIOT
B TOXKapHBIX THAPAaHTax M APYroM NPOTHBONOXKAapHOM 060-
pYyLOBaHMH. 3ajeJKa 3TOr0 THNA COCTOHT H3 OXBATHIBAIO-
I[HX H OXBaTbiBaeMblX 3jeMeHToB. OXxBaTbiBaeMasi 4acCTb
BCTaBJISIETCSI B OXBaTbIBAIOILYI0, HMEIOILY0 NPO(UIHPOBAH-
HYI0 YIUVIOTHSIIOILYIO NPOKJaAKy. 3aKpernjeHue OCyLIecTB/Is-
ercsl IBYMSI IHaMeTpaJbHO MPOTHBOMOJIOXKHBIMH MOANPYXKH-
HEHHBIMH WITHQTAMH B OXBaThiBaloLlel 4acTH, KOTOpbIe BXO-
AT B WIapOBble KaHABKH Ha OXBaTbiBaeMoi uacTH. [Ipu mo-
BOpOTEe OXBaThIBaeMOH 4acTH 6Jsarogapsi wapoBofi ¢opme
KaHaBKH LOCTHUTaeTCs MOJHOe YIJIOTHEHHe.

3ALENKKU ANnSa MPOTUBOMOXAPHOIO
OBOPY L OBAHUA

STH chelHaTu3NPOBaHHble 3aIeJKH TOAPOGHO paccMoT-
peHbl B COOTBETCTBYIOLIMX TeXHHYEeCKHX KaTasnorax. OHH
BKJIIOYAIOT LeJBbIH P B3aHMOCBSI3aHHBIX 3J7eMeHTOB. K HuM
OTHOCATCS 3aJie/IKH AJISI HANOPHBIX M BCACBIBAIOLIHX pYyKa-
BOB, MaTpyOKH, COIJIa, CTOSIKH, BCAChIBaloIlHe (QUIBTPH H
Ip. 3afiesiki TAKOTO THIA H3TOTABJHBAIOT M3 CIELHATbHBIX
CILIABOB JIATYHH. DTH 3aJeJKH H O0COGEHHO Hape3KH MydT
LOJIXKHBl GBITh CTaHJAPTH30BaHBI.

MPOYAA APMATYPA

AccopTHMeHT crelMaJbHOH apMaTypbl AJISi PYKABOB Ha-
CTOJBKO IUHPOK, YTO HEBO3MOXKHO PaccMOTPeThb KaXKAyio
Zetanp oTAeabHO. CllefyeT YNOMSHYTb KoJeHdYaTble TPYObl,
COTHYTHIe MOJ Pa3HBIMH yIVIaMHM, KJamaHbl [JIsi peryJHpOB-
KH TNOTOKa BfI3KHX XKHIKOCTeH, J03MpYIOLIHe YCTPOHCTBA,
crelHalbHble COMJa, ONMOPHble KJAamaHbl WApOBOTO M IUIa-
CTHHYATOTrO THMNa, GHJIBTPbl, pacHbIKTEJbHbIE YCTPOHCTBA
H Ip.

3ALWMTHBIE MPYXUHHBIE SJIEMEHTbI

STH 3JeMeHTH NpPeLCTaBJASIOT COO0H YJIOXKEHHYIO BHT-
KaMH TDPOBOJIOKY KPYIVIOTO HJIH TIPSIMOYTOJBHOTO CeueHHs

134



co cpeiHefi pa3pbIBHOH MpoyHocTbi0 695—850 MH/M2? uin
1080—1230 MH/m2. BHyTpeHHHH AHaMeTpP TNpPOBOJOYHOH
CIMpaii paBeH Hapy:KHOMY AHaMeTpy pyKaBa, Ha KOTOpbIH
ee HafgeBaloT. llenb TakHX 3alMTHBIX YCTPOHCTB — Mpeny-
npexjeHue M3HOCa pyKaBa B clydyae TPeHHS MPH 3IKCILIY-
aTaluH (0cOGEHHO ec/M MeCTO TPeHHSI HaXOZHUTCH PAAOM C
3a/leIKOH), yBeJNHYeHHe pajguyca H3rHb6a pyKaBa, a B He-
KOTODBIX CJydYasx MpeAynpexAeHHe PACIVIIOUMBAHUS DYKa-
Ba B pe3yJbTaTe u3ruba y 3afeNKu. 3alIMTHbE YCTPOHCTBA
umeroT AJauHy ot 300 MM A0 1 M B 3aBHCHMOCTH OT AHaMeT-
pa pykasa.



FJTIABA 12

CMOCOBbbl KPEMJIEHMA KOHLUEBOWM
3AJAEJIKM HA PYKABE

[To KOHCTPYKUHH 3aJe]Kd [JIS PYKaBOB MOTYT OHITb
paszesieHbl Ha YeTblpe THIA: OOXKHMMHBIE, XOMYTbl ¢ 6oJsTa-
MH, 3aBHHUYHBAIOIIHE, KOTOPHlE MOTYT HCIOJb30BATHCS II0-
BTODHO, U CKOObl. B 06:KHMHOH 3ajenKe HMEIOTCS YIJIOT-
HUTeNH, paboTawouide N0 NPHHUHUIY CXKaTHA, YIIOTHATEIH
C BBICTYIOM, YIJIOTHHTENTH AJISI CTBIKOB H MeMOpaHHBIE.
KoHeTpyKuHsT KaxAOro W3 HHX crnenuduyHa. 3ajgenka muie-
aJbHOTO THIA [NOJKHA 00ecneyuBaTbh NPOYHOE COeIHHEHHe
pPyKaBa ¢ CHJIOBBIM KapKacoM, INOJIHYIO NPONYCKHYIO CIO-
COGHOCTb M TepPMETHYHOCTb COeAMHEeHHs, UMeTb MHHHMaJb-
Hble ra6apuTH.

Ilpu 3TOM HEO6XOZMMO MPOYHO COEAHHHTH KOHIEBYIO 3a-
JIeJIKy C CHJIOBBIM KapKacoM, AJISI Yero HY:KHO CHSITb C py-
KaBa HapyXHBIH pe3nHOBHI cJol. s Takol 3ajgenku
(puc. 24, 1 u 7*) aare3ust HapyXKHOTO CJIOSI K CHJIOBOMY Kap-
Kacy He JOJI)XKHA ObITb CJHIIKOM GOJBIIOH, XOTS 3KCHAya-
TaUHOHHBIE XapaKTepHCTHKH PyKaBa INpPH 3TOM HECKOJbKO
YXYAIAKTCA.

JlocTHKEeHHe TOJHOH NPONYCKHOH CIOCOGHOCTH CBSI3aHO
C pSIAOM TPYOHOCTEH: AJSi YCTAHOBKH HHIIeEJNs CO CTaH-
apTHOH TOJIOBKOH HeoOXONHMbI CIlelHasbHble IPUCIOCO6-
JIEHHSI, TaK KaK HapYXKHBIH JHaMeTp KOHLA HHUNMNeNs 3Ha-
YUTEeNbHO GoJblile IHamMeTpa pyKaBa.

HapyxHbIfil guamMeTp KOHIEBOH 3aJeNKH 3aBHCHUT OT Ha-
PYKHOrO JAHMaMerpa pykKaBa H Bo H3bexkaHHe <«3acTpeBa-
HUSI» DJE€MEHTOB 3aJe/KH B INPOIEcce MOHTaxka JOJKeH
ObITb paBeH eMmy. [lJIMHA 3a[e/KH AOJMKHA OBITH MHHHMAaJlb-

* B aurJuiCKOM H3JaHHH OYEBHIHO OIIHGOYHO YKA3aHH MO3HUHH
11w 12. — [Ipum. nep.
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HOH JJISl COXpaHeHHs MaKCUMaJbHOH THOKOCTH pyKaBa B
TOYKE IPUCOEAUHEHHUS.

I'epMeTHYHOCTb COEAMHEHHS] NOCTHTAIOT Pa3HBIMH NyTH-
Mu. B AHIIMH HJs 3TOH LleJM NPHMEHSIOT 3aleNKH, Y KO-
TOPBIX KOHel| cpe3aH mo KoHycy mox yriaom 60° [las Ha-
NOPHBIX TPy6 GOJBLIOr0 NHaMeTpa HHOTAA HCIOJBb3YIOT 3a-
IeJNKy (JaHLeBOrO THNA C YIUVIOTHEHHEM B BHAe KPYIJIOrO
ceyennsi. (Cneuucdukanusi OObLiecTBa HHIKEHEPOB-aBTOMO-
6usecTpouTenei.)

%ﬁ&ﬂ E——nlt
12

Puc. 24, TunoBrie KoHILEBble 3afeNKH A/ pPYKaBOB BBLICOKOIO JaBJ/IeHHUS.
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Samenka, mokazaHHas Ha puc. 24,/, COCTOHT H3 ABYX
3J71eMeHTOB H 06JaflaeT XOPOLUMMH 3IKCIIyaTallHOHHBIMH Xa-
pPaKTepUHCTHKAMH.

Hapy:xublii pe3dHOBBIH CJIOH pyKaBa CHUMAIOT C MeTaJl-
JIOKapKaca ¢ NMOMOILIbIO NMPOBOJOYHOH IIeTKH, 3TO pPeKOMeH-
IYIOT TaK¥Xe [JIsi DYKaBOB C OTPaHHYeHHOH CTeleHbI0 ajre-
31uH BO H36exkaHHe 00pa3oBaHHSl 3a3yOpPHH Ha INpPOBOJIOKE
NOA HelcTBHEM OCTPOrO HHCTPYMEHTA.

Hapy:xHblfi pe3HHOBBIH CJI0H CHHMAIOT ¢ KOHLEBOro yua-
CTKa, JJIHHA KOTOPOro 3aBHCHT OT MJIHHH MydThi. [Tocse 06-
JKaTHS TOJ 3aJesKy HHYTO He [OJIKHO TNPOHHKAThH CHapy-
KH.

My¢ra nonkHa GHITb CKOHCTPYHpPOBaHa TaKHM o6pasoM,
yTo6B! «pacnylInBaHHe» MPOBOJOKH He SIBJSJIOCH TOMEeXOH
NpH MOHTa}XKe 3afleJIKM Ha KOHIe pykaBa. Ha mpakTuke Haff-
JEHO, YTO YroJ 1IeBpOHOB MYy(®TH HOJXKeH ObITb MeHbIle
80° Ilocsne mocagku Ha pykaB My(®Ty HATSATHBAIOT IO KOH-
1a ¥ NPHUrOHAKT no pasmepy. Ilast 3Tof 3ajgenkH BaxKHOe
3HaUYeHHe HMeeT CTelleHb TEKYYeCTH pe3HHbl NpPH KOMHAT-
Ho#i Temneparype. OHa ompenessier neopMalHiO CHJIOBO-
ro Kapkaca H CO3/laHHe Y4YacTKOB MOBBILIEHHOI'O CXKAaTHS
3a/eJIKY.

Pesuna cama no cefe cxKUMaeTcsi He3HAUYHTeJbHO (MpH-
6au3HTeNbHO Ha 5% ), MO3TOMY ee cxKaTHe HE YUHTHIBaercs
KOHCTPYKTOpaMH 3afelok. O6GbYHO 06KaTHe NPOHU3BOAST
paBHOMEepHO A0 OmpeleseHHBIX pa3MepoB (nHaMerpa) Myod-
Thl. B pa6oTax HEKOTOPHIX aMepPHKAaHCKHX YYeHBIX NOKa3a-
HO, YTO My(dTa HoJKHA OHITh paBHOMEpHO o6xaTa A0 Om-
penenenHoro guamerpa. OfHaKO NpaKTHKa MOKa3aja Npeu-
MYIIEeCTBO TaKOro 00KaTHs, PH KOTOPOM Ha Mydre moJsy-
YaloTCcs YYacTKH C HOBBILIEHHBIM CXKaTHeM. PesanHa ¢ 3THX
YyYacTKOB «NepeTeKaeT» Ha YYacTKH C MeHbUIMM CXKaTH-
eM.

PykaB ycTaHaBiMBAIOT M IJIOTHO 3aTATHBAOT NPH MOA-
rOHKe MY(Thl, TNpHUNaHBasi K HUINENO0 BTYJKH (pHC.
24,3); Ho mpu c60pKe MOTYT BO3HHKHYTb TPYLHOCTH, CBf-
3aHHBIe C BO3HHKHOBEHHEM 3KCLEHTPHCHTETa pyKaBa M 3a-
JeJIKH, TI09TOMY CTelleHb 06XKaTHS JOJXKHa ObITh COOTBETCT-
BEeHHO OTperyJHpOBaHa.

TeueHne pe3uHHl B 3ajJesiKe HANpPaBJeHO OT yvyaCTKa C
6oJIbIIMM CXKATHEM K YYacTKy C MeHbLIMM cxKaTHeM. Ha-
IpsiKEHHe JOJIXKHO OBITb BBICOKHM, HHOrga Bbime 103
MH/m2 HaJsnuue BBICTYNOB Ha HHUNNese CHoco6CTByeT 3TO-
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My U obecrneydBaeT pasHYIO CTeNeHb YNJIOTHEHUS. BrICTy-
bl Ha HUNNeJe peKOMeHAyeTcsi JAeaaThb BBICOTOH, paBHOH
12—149% TosLHHB BHYTPEHHEro pPe3UWHOBOTO CJOs, H 0e3
OCTPBIX KpaeB, KOTOpBElE MOTYT BhI3BaTh paspylleHHe pe3H-
HBl IDH 06KaTHH.

Jlig KayecTBa KpeNJeHHs MMeeT 3HaueHHe CKOpOCTb 00-
JKATHS: CIMUIKOM OBICTPOE MOBBIIIEHHE HANDSIKeHHsl NpuBe-
JeT K pacCeMBaHHIO HANpPsIXKeHHsl, a B XyJAuleM cjayyae — K
yTeuKke Cpeldbl Yepe3 KOHIEBYIO 3ajesKy. IlocTenenHoe o6-
JKaTHe C OCTAHOBKAMH M OXHIAaHHEM CHHIKEHHS Halpsxe-
HHUS BIJIOTh A0 OKOHYATEJbHOro 00XKaTHS MO pasMepy AacT
GoJsiee BbICOKOE OcTaTOYHOe HampsikeHue. OpHako mpH mpa-
BHJIbHO BBIODAHHOH [JIMHE YIJOTHEHHSI TaKoe o0xaTHe
MoxeT He morTpe6oBaTbes. Takoll cmocob o6xaTHA caenry-
eT MPUMEHSITh AJS CTaHAapPTHOH 3a[esKH U PYKaBOB C BHYT-
pPeHHHM pE3HHOBBIM CJIOeM Ha OCHOBe Das3/JHUYHBIX 3JacTo-
MepOB ¢ HEOAHHAKOBBIMH XapaKTepHCTHKaMH.

Has o6biuHOM KaMephl H3 pe3HHEl Ha OCHOBE XJOpompe-
HOBOTrO Kayuyyka ¢ TBeppoctbio 80—84 yca. en. mo Ilopy
B cooTBeTcTBHM ¢ Bpuranckum crangaprom BS 3832 (nas-
JleHWe M pa3Mepbl) OTHOLIEHHMe [JIMHbI YNJOTHEHHS K [IH-
aMeTpy MoxeT H3MeHsTbcs oT 4 : 1 (nmpu amamerpe 6 Mm)
a0 5:1 (npu npuamerpe 25 mM). OfHako mJjs PyKaBOB, H3-
roTaB/JIMBaeMblX ¢ MpHMeHeHHeM De3HH Ha OCHOBE KayuyyKOB
ClelHajIbHBIX THIOB, TAaKUX, KaK, HanpuMmep, OyTHJIKaydykK
HJIM Ba#iTOH, 60Jiee BBIFOAHO B3SITh NOBBHIIIEHHOE COOTHOILLE-
HHe NJHHBl YIJIOTHEHHs1 K OuaMeTpy, yeM paspabaTeBaTh
HOBBlE KOHCTPYKIHH 3afesIOK AJIS1 OrPAHHYEHHOTO HCIOJb-
3oBanus. DHU3HUECKHE XAPAKTeDHUCTHKH, IPHUBEJEHHHE B
craupapre 3832, HOMycKalT CXKaTHe KaMephl Ha YdyacTkKe
sagenku g0 60%. IlleBpoHbl Ha HHINNeNe NPUHHMAIOT CMe-
IeHHBI 06beM pe3HHbl, BHI3bIBAS NPH 3TOM JedopMalHio
Kapkaca. B pykaBax HaBHBOUHOH KOHCTPykuun (Bpuran-
ckuil crangaptT BS 422]1) momyctHmMa MeHbLIasi CTeleHb
cxKaTHsl Kamepbl. B coueTaHHH c NoBHIIEHHeM TpeGoBaHHM
K SKCILIyaTalMOHHBIM XapaKTepHCTHKaM YyMeHblleHHe 00-
KATHSI MOXKeT NIPHBECTH K HaJjbHeHllleMy yBeJIHYeHHIO AJIH-
HBI 33 1eJIKH.

HapyxHublii AuaMeTp Hummesass oGbYHO G6oJbllle BHYT-
peHHero AuaMeTpa pykaBa. Eciau fuamerp HHNNeNsS YBeJsH-
YyeH 10 CPaBHEHHIO ¢ AuaMerpoMm pykaBa Ha 0,75—1,00 MM,
TO TaKylo 3ajieIKy MOXHO MOHTHPOBaTb BPYUHYIO, XOTH Y
PYKaBOB C MaJbiM pagualbHBIM pacTsiKeHHeM MOHTaX MO-
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KeT ObITb 3aTpynHeH. [Ipu 60JbIIOM BHYTPeHHEM AHaMeT-
pe pykaBa HapyXHbfi JHaMeTp HHUNNEJs NOJKeH ObITh Ha-
CTOJBKO O6o0Jibllle BHYTpPEHHEro [HaMeTpa pyKaBa, YTOOHI
TOJIILHHA CTEHKH pPyKaBa BbIIep:KHBaja co3JaBaemoe B MPO-
ecce 06KaTHfl HanpsikeHHe. B aToM ciyuae HampsKeHHe
B 3afieiKe OBICTPO Nagaer Ao 6oJee HU3KOrO YPOBHS, UeM
B MOMeHT o6xatusa. OKOHuYaTe/bHOe 3HaueHHe HaIpsiKe-
HHUSI 3aBHCHT OT CBOHCTB CXKHMaeMOH pe3uHbl M KOHCTPYK-
IIMH 32 eJKH.

Ecnn 3amenka rjaJKoro THma NpHMEHSIETCS B pyKaBe
u3 pe3nH, Habyxawomux B pabouell cpele, NpU ee 006KaTHH
JOCTATOYHO €O3JaTh Ja)Ke TaKoe MaJjioe HampsiKeHHe B pe-
3uHe, Kak 1720 kH/mm.

MarepuaJbl, 13 KOTOPHIX H3rOTaBJUBAIOT 3aJeNKH, MO-
ryr OBITb pas3HbIMH. B AHrIMH B Hacrosiliee Bpemsl uatie
BCero ucnonn3yiorT craib «ENIA» ofmero HasHaueHus. B
GOJILIIMHCTBE CJydYaeB [JIS HHUMNeJNeH NPHUTOAHA XOJOIHO-
KaTaHas MJU XOJIOJHOTSHYTas CTajdb, HO HJ5 My®T, H3rO-
TOBJIEHHBIX M3 3TOH cTaJnau, norpebyercs TemnoBast o6pabor-
ka B TeueHne 15 mun mpu 900°C c BoccTaHOBJIEHHEM B aT-
mMocthepe s NOJYYEHHS HaMJIy4IIHX pe3ynabtaToB. Heob-
XOAHMO CJeJUTb 32 TeM, 4TOObI 3alOTOBKH, U3 KOTODPHIX NpPO-
TATUBAIOT CTepXHH, ObIIM YHCTHIMHM, B NPOTHBHOM cJydae
MOXKHO TIOJYYHTb NapTHH OpakoBaHHBIX neTajtel. o Me-
XaHHyecKoit o6paboTKH HOJKHB ObITh OOHAapYKeHH nedek-
TH B BMJE 3aKaTOB H- BK/JIOUEHHH, KOTODble BO3MOXKHBI NpH
npoKaTe MeTaJluaa.

Jlydinee KauecTBO [HeTajiefl 3aJesOK JOCTHraeTcs IMpH
yIapHOM TIpeccoBaHMM U XOJOAHOM (OPMOBAHHU, HO TNpH-
MeHeHHe 3THX MEeTOLOB He ONpaBJbiBaeT NMPOU3BOLCTBEHHBIX
sarpatr. B CIIA 3TUMH MeTOAaMH H3TOTABJIHBAIOT JHIIbL He-
KOTOpBIe JeTasH, a BHIIYCK MacCOBBIX JeTaJjefl NpomoJkKa-
€TCsl Ha MHOTOUINUWHIENbHBEIX aBTOMAaTaXx.

Brlmie ykasansl 12 THIIOB KOHIIEBOH 3afleKH, HO HX 3Ha-
yuTebHO GoJbile. KoHCTpyKIHS 3alelKH B 6OJbLIOH cTe-
MeHH 3aBUCHT OT MaTepHaJsoB, MPHUMEHSEMBIX IJIS1 H3TOTOB-
JIeHHs pyKaBoB. B03MOXKHO, NONBITKA YCTaHOBUTb MYQTY
11* (puc. 24) Ha pykaBe C HapyXKHBIM CJOEM H3 pe3HHEI
¢ tBepaocthio 40 yca. en. mo lopy u Mago#i ocratou-
Ho#l nedopMaluell He yBeHYaeTcsl YCIIEXOM, HO TOrza MOXK-

* B aHrimiicKOM H31aHHM, OueBHIHO, OIIHOOYHO YyKasana T031-
wus [. — [Ipum. nep.
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HO HCIOJb30BaThb YIJIOTHHTENb C BBHICTyNOM (pHc. 24,
12).

H36piToyHOE cXKaThHe M IepeMelleHHe pe3HHBl MOTYT
IPUBECTH K HEOOXOAMMOCTH HCNOJNb30BaHHA 6oJiee NJIHHHON
3aJleIKH B CBSI3M C TeM, YTO 3TO TlepeMelleHHe JOJIKHO Io-
CTeNeHHO Hcye3aThb K KOHIy 3ajenku. Ilpu paccmoTpeHHH
3aleJIOK OIpele/leHHOe 3HaueHHe HMeeT YHCJIO NOTOKOB B
CHJIOBOM Kapkace pykaBa. Hanpumep, npumeHekue 24
NIOTOKOB IPH OIJIeTKe «JBa yepe3 aBa» B pyKaBe AHaMeT-
poM 5 MM JacT Jy4yLIMH pe3yJsbTaT, 4YeM NpuMeHeHue 16 mo-
TOKOB. DTO OOBsICHAETCS TPYLHOCTBIO JNedOpPMHPOBAHHS
IIOTOKOB, COCTOSILIMX M3 GOJBLIOrO YHC/Ia NpOBOJOK. st
HapyXHOTO CJIOS pyKaBa C ONJIeTKOH H3 16 NMOTOKOB MOXKHO
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Puc. 25. XapaxkTepHCTHKH CTaHAAPTHOH KOHUEBOH 3aJeJKH OGXHMHOIO
TuMa AJs1 pPyKaBa ¢ OZHOH (a) ¥ ABymMs (6) MeTa/sIooNnJaeTKaMu:

I—o6xaThHe CTEHKH DYKaBa NDH YCTAaHOBKE KGHUEBOH 3afesku, %; Z—OTHOlIeHHE
BHYTDEHHEro JuaMeTpa pyKaBa K JJIHHe 3aJeJKH; 3 — Hampsi)KeHHe OGXKaTus,
(%) X7 Krc/cm?, 4 — yMeHblUeHHe BHYTDEHHEro JHaMeTpPa pPyKaBa B MeCTax 3ajel-
KH, %; 5-—ngenbmleﬂue HapyKHOrO JHaMeTpa HHNNeJs HajJ BHYTPEHHHM AWaMeT-
poM pykasa, %.

IIPUMEHSATh Pe3HHY C MeHbllell TBepAOCTbIO, YeM JJIs pyKa-
BOB C ONJIETKOH H3 24 NMOTOKOB, TaK Kak AJS1 NOCTHKEHHUS
paBHOMepHOH JedopMaluH HaNpsiKeHHe He AOIXKHO ObITh
TaKuM BblcOkMM. ONHaKO TPOYHOCTH pyKaBa ¢ 16 moToKa-
MHU B OIJIETKe MOXKET OKa3aTbcs OoJbllell, ueM ¢ 24 moToka-
MH, BCJeICTBHe uero OynerT HeoOXOIMMO H3MEHUTb KOHCT-
PYKIIMIO KOHIIEBOH 3aJesKH.

Ha puc. 25 (a # 6) npuBeieHbl rpadyuKH XapaKTepHCTHK
OGKHMMHOH 3a/lesIKH, NpeJHa3HaueHHOH JIS PYKaBOB C Of-
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HOH M IBYMS METaJJIOOMJETKaMH, U3rOTOBJIEHHBIMH C MUHH~
MaJbHBIM (24) # MakcuMaJbHbBIM (48) YHCJIOM ITOTOKOB.
Huamerp nposoJsioku gocturaj 0,35 MM, a NPOYHOCTH NpO-
BOJIOKH cocTaBiasiia 200 krc/Mm2 TIIOTHOCTH OMJIETKH Ha
pykKaBax MaJblx pa3MepoB jpocrurana 75—80%. HauaasHoe
HanpskeHHe B MydTe B mpomecce 06:KaTHS NPOBEPSJIOCH
MO CHJie CKaTHSl HUIOMEJs U MyQTHl, KOTOPBIE TOJIXKHBI BbI-
JepXHBaTb OCTATOUHOE HaNpskKeHHe NOocIe OTKPHITHS 00-
JKMMHBIX LITaMIIOB.

HanexHocTh 3a7eIKH BO MHOTOM 3aBHCHT TakXke OT pe-
LeNTypbl Pe3HHOBOH CMecH. Y CKaToil pe3nHsl 6oJee BBICO-
KHUH K03 (QHILHEHT JMHEHHOro pAaCUIMpeHHs, 4eM Y CTaJH,
U3 KOTODOH BHINOJIHEHa KOHIeBas 3afelka, OGjaaropaps ye-
MY y3eJ MOXEeT BBHIJepXHBaTh KoJeOaHHS TeMIepaTypht
ot —40 no +93°C.

HanekHOCTh MOBTOPHO HCNOJb3YeMBIX 3alellOK B 60Jb-
IIefl CTeNeHH 3aBHCHT OT CBOMCTB OTHEJNbHBIX CJIOEB pyKa-
Ba, 0COGEHHO Kamepbl, KOTopasi HOJI)KHA TiepefaBaTb obpa-
30BaBIlleecsl MNOJA [AeHCTBHeM 3aBHHUMBAHHA KOHHUYECKOH
BTYJIKH HamOpsKeHHe C TeM, YTOOB MeXIy NPOBOJOUHBIM
ycujaeHueM U My(TOH co3gaBajoch cxkaTHe. TekydecTb pe-
3WHBl B nporecce c60pKH, BhI3bIBaeMass HarpeBaHHeM, MO-
JKeT MPHBECTH K H3OBITOUHOMY CXKAaTHIO H Pa3pyLIEHHIO Ka-
MepHl.

Bosabiioe 3Hauenue npu c60pKe MMEIOT TaKHe NOKasaTe-
JIM pe3UHBI, KaK CONPOTHBJECHHE Pa3Aupy M yAJauHeHHe. [Ipu
yoauHennn 2009% pesHHa MOXeT BblIEPKHBATh CXKaTHE 10
709% Oe3 pas3pyuIeHuUs.

OT pa3phLIBHOH NPOYHOCTH NPOBOJOKH, HCNOJb3YeMOH B
KOHCTPYKLHH PyKaBa, M YIAJHHEHHUS 3aBHCHT He TOJBKO BHI-
60p KOHCTPYKUHH MY(}TH, HO H paboTOCNOCOGHOCTh pyKaBa
npu nysabcanud. He Bceria pekKoMeHAYIOT HCHOJb30BaThb
IPOBOJIOKY C BHICOKOH pa3pblBHOH NpPOYHOCTBIO, TAK KaK B
3TOM CJlyyae HECMOTPS Ha IOBLILIEHHOE 3HayeHHe Pa3phiB-
HOro JaBJeHHS CPOK CAYKOGbl pyKaBa B YCJOBHSIX IyJbCa-
LMK MOKeT yMmeHbliaTbes. /1 yuyera u3ru6a NOTOKOB B OI-
JIeTKe «JBa Yepe3 [Ba» TOJUIMHA CJOS METaJJOOMNJeTKH B
OJIHOOIIJIETOYHOM pYyKaBe NpH ToJIIKHHe poBoJoku 0,35 MM ¢
paspbiBHO# Tpourocteio 200 krc/mMm2? mpu pacyere NpPHHH-
Maercs paBHoit 0,89 mMMm.

Ins pykaBa ¢ JIByMS OMNJeTKaM{ TOJNLIHHA CJIOS Me-
TaJJN00NJeTOK paBHa 1,8 MM IpH YCJIOBHH, YTO TOJILHHA
IIPOMEXKYTOYHOTO DE3HHOBOTO CJ0s MeXJy OIJeTKaMH paB-
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Ha 0,25—0,37 mM. IIpu ompemeneHvH TOJLIMHBI CJIOSI YUH-
THIBAIOT HaJIHUHE «IIePEeXJIeCTOB» B OIJIETKEe, KOTOPBIX HHOT-
Jla HeJ1b3sl U306exKarTh.

ITo sTuM HBdppamM MOXKHO BEIUHCIHTb U TOJIIMHY HapyXK-
HOTO cJIOSl, HO OmpefeseHHe TOJNINMHBI [IPYTHX YCHJIHBAIO-
WIMX CJOeB JOJ2KHO INPOBOAHTbCA H3TOTOBHUTe/NEeM pyKa-
Ba.

TonmuHa HapyKHOro cJosl Ha pyKaBaX oOIlpefessach
ONBITHHIM M 3KCIEpHMEHTAaJbHbIM TYTEM B TeyeHHe MHOTHX
Jger. [/ pasHbIX ‘PyKaBOB TOJIIHHA OyneT pasHOM, 4YTO Ha-
XOJHUT OTpaKeHHe B JOKYMeHTallWH Ha pyKaBa.

Hnuna MydTs LJf CTaHZApTHOrO pyKaBa C OAHOH H
ABYMSl MeTaJ/JIOOIVIeTKAMU NPH JIOO0H TOJLIMHE HapYKHO-
ro cJosl OJHAa H Ta e, XOTH KOHCTPYKIMS pyKaBa C BBICO-
KOH NPOYHOCTBIO ©BA3H, B KOTOPOM HapyXKHBIH CJOH He
CHHMAIOT, HMeeT HeKOTOpble 0COOEHHOCTH.

COBMECTHMMOCTb 3ALEJIKK C PYKABOM,
YCUNEHHbIM METAJIJIOOIMNJIETKOM

CymecTtByer Gosblioe pa3HooO6pa3He PYKaBOB C MeTal-
JIOKapKacoM M 60Jblloe KOJTHYEeCTBO 3aJeNOK IS HUX, IO-
3TOMY B HacToOsilllee BpeMsl HEBO3MOXKHO TIOJPOGHO pacCMOT-
peTh BCe KOHCTPYKLUHH. MOXKHO OCTaHOBHTbLCS Ha 3ajelKax
6oJiee CI0XKHOTO THIIA.

PaccmorpuM 6oJiee BHUMATeIbHO OOBIYHBIE THIBI OG-
XXKHMHOM M MHOTOKDaTHO HCIOJb3yeMoO#l 3ajnelku. Pykas
06bIYHON KOHCTPYKLHH, HalpUMep B COOTBETCTBHH ¢ DBpu-
taHckUM cranzaptom BS 3832, cocrour u3 mapyxHoro u
BHYTPEHHEro pPe3HHOBBIX CJIOEB H YCHJIEHHs B BHJAE NPOBO-
JIoyHO# omieTkH. CyliecTByeT Hesblil psl OTKJIOHEHHH OT
3TOH KOHCTPYKIHH, KOTOpbBle MOIYT OKa3aTb Cepbe3HOoe
BJMSIHME HAa COBMECTHMOCTb pyKaBa C 331eJKOH B TOM CJy-
yae, ecJH pa3Mepbl pyKaBa CYIIeCTBEHHO He H3MEHSIOT-
3

ITo pa3nuyHBIM coOOpaxKeHHM BHYTPEHHHH H HapyX-
HBIH CJIOM H3rOTaB/IMBAIOT H3 PEe3HHBl Ha OCHOBE Pa3JIMYHBIX
371aCTOMEPOB, YTO TaKxKe CKasblBaeTcsi Ha BhOope 3a-
JeKH.

[TpouHOCTb PyKaBa ONpene/sieTcss IPOYHOCTBIO MEeTaJlJIo-
ONJIETKH HJH MeTasJOHaBUBKH. [/ YINpOLIeHHS MeTOAOB
CpaBHEHHSI NPOYHOCTH BHYTPEHHErO0 H HapyXKHOTO pe3HHOo-
BBIX CJIOEB H MeTaJ/IoOKapKaca NpPeANoJIOXHM, 4TO OIIeTKa
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U3 CTaJbHOH NpPOBOJIOKH MpefcTaBiseT COGOH  KECTKYIO
Tpy6Ky. IIpumem, yto Auamerp pykasa 12,5 Mm, a omer-
Ka COCTOHT M3 ABYX cjoeB. [IpoBosoka auamerpom 0,3 Mm
IpH omerke THna 2 X 2 o6buHO oOpasyeT TPyOKy C TOJ-
IMHOK CTeHKH NMpUGIU3UTENbHO 1,75 MM M, XOTs paspulBHAs
NpoYHOCTh NMpoBOJOKH 200 Krc/MM2, MpOYHOCTb 3TOH TPYO-
KH, 6€3yCJIOBHO, 3HAUUTEJIbHO HHXKe H (PaKTHUECKH NPUOIU-
xkaercsi K 50 krc/mm2 Hcnoawsys nnst rpy6oll  IpPOBepKH
npouyHocTH dopmyay Baproy, moayuaem:

2tS 2-1,75-50

dyap 20

Takum 006pa3oM, MOXKHO IpPeIIOJNIOXKHTb, YTO pas3phiB
pykaBa muamerpoM 12,5 MM C IByMs OILIETKaMH IpOH30H-
JeT Ipu JaBjeHuu nopsaka 875 Krc/cM2 MOCKOJbKY MPOY-
HOCTb JAPYTUX 3JEeMeHTOB KOHCTPYKUMH 3HAUHTENbHO HHXKe
(IpOYHOCTb pe3uHbl AOCTHraeT TOAbKO 100 Krc/cm?).

ITockoJIbKY 3aJeNKa B PyKaBe 3TOrO AMaMeTpa HpU [aB-
genuu 875 Krc/cm? L0JIXKHA BHIEPXKHUBATH OCEBYIO Harpysky
nopsiika 1300 Krc, To Kaxercst JOTHYHBIM KPEMHTb 3ajel-
Ky Ha MeTaJJIOOIeTKe Kak Ha Haubosee NPOYHOM 3JIEMEH-
Te, HCHOJAB3Ys My(PTy U HuOmesab ¢ BeicTynoM. OQHAKO 3TO
JIOPOTrOCTOSIIIMA MEeTO/.

[TpakTuka MOKasaja, 4TO, HCIOJb3Yd 60Jiee KECTKYIO
pesuHy JJIsl HapYXKHOTO CJIosi U obxaThe IO TJafKOH IH-
JIMHAPHYECKOH HapyXKHOH IMOBEPXHOCTH, MOXHO IOJYYHTbH
IOCTAaTOYHOe HalpsiKeHHe [/ OKa3aHHs CONMPOTHBJIEHHS
BO3IEHCTBHIO OCEBOH CHJIBL.

[Ipu o6xaTuu IO HAPYXKHOMY CJIOI0 CBOHCTBA KaMepHOH
pesuHbl He CYIIeCTBeHHBl. TBEPHOCTb pPE3HHBI HApYKHOTO
CJIOST UMeeT 3HaueHHe JJIsi CO3JaHHs AOCTATOYHOTQ Hayalb-
goro Hampsixenus. [ HapyXHOro C/l0si pyKaBoB ¢ 00-
KHMHOH 3aJelKOH NPHMEHSIOT DE3HHH Ha OCHOBE XJOpO-
npeHa uiau 6GyTaJneH-HUTPUJIBHOTO KaydyyKa.

B Hacrosiiee BpeMsl IpUMeHseTCs 3ajesiKa IO Hapyx-
HOMY CJIOI0 ApYroro THIA, AJs KOTOPOTO CIELHAaNbHO BHI-
MyCKalOT pyKaBa C TOHKHM HapYXXHBIM CI0eM. JTa 3ajelka
«IIPOKYChIBaeT» HapyKHBIA CJIOH M YKpemJaserca Ha MeTaJs-
noomnetke. Ha pykaBax ¢ TOJNCTHIM HAapyXHHIM CJIoeM 3a-
JeJKH YKpPEILISIIOT 110 HapyXKHOMY CJIOI0, HO MpH 3TOM G60Jib-
WIyl0 pOJb UIPAIOT CBOMCTBA NpuMeHseMoll pesunbl. I[lpH
MHOXecTBe TpeGOBaHHi, TpelbABJAIEMBIX K HapyXHOMY
CJIOK0, — 030HOCTORKOCTb, AHTHCTaTHUECKHE CBOHCTBE, CO-

= 8,75 xrc/mm2
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[IPOTHBJ/IEHHE HCTHPAHHIO, DA3AMPY, AAre3us K MarepHajy
KapKaca, IBeT, CONPOTHBJEHHE CTapEHHIO B HCKYCCTBEHHBIX
yclI0BUAX, HaOyXaHUIO, HeHCTBUIO BBICOKHX H HH3KHX TeM-
nepaTtyp — HepeaJbHO NIPH COCTaBJEHHU DELENTypbl YUHTH-
BaTh ellle U PeJaKCALHIO HANpSIKEeHUs.

Ecan ysen mosXeH OBITH 3JE€KTPOINPOBOAHBIM, HEO6X0-
AMMO, uTOOBl CHJIOBOH KapKaC M3 NPOBOJIOKHM HAaXOJHJCS B
KOHTaKTe ¢ MydToit. Ha pyxkaBax co CTaHAapTHBIM HapyX-
HBIM CJI0OeM OOBIYHO ‘TOJILIMHBE IpOIe BCEro yAaJdTb Ha-
PYXHBIH CJOH B Kakoi-To Touke. KoHeuHO, uMeIOTCS py-
KaBa C TOHKHM HapyXHBIM CJOeM, NpeJHa3HadyeHHble MJId
3ajzie/iku 6e3 ero CHATHS, HO OHH He TaK LIMPOKO paclpo-
CTpaHeHBl, KaK pyKaBa CO CTaHAApTHOH TOJILUHMHOH OOKJIan-
KH, KOTopasi ofecreyuBaeT [OMNOJHHTEJIbHYIO 3aIlUTy CH-
JIOBOTO Kapkaca.



FNABA 13

CTAHOAPTU3ALIUA U METOAbI
UCTMbITAHMA PYKABOB

JAs1 MOCTHXKeHHs OIpefeJeHHOr0 KauecTBa BHIYCKae-
MO TIPOAYKIHMH HeoOX0AUMO CTaHAapTH30BATh NIpEX/e BCe-
ro MeTOABl HCHBITAHHS, a 3aTeM caMo H3feaune. PykaBa He
SIBJASIOTCS HCKAOYeHHeM. Pa3paboTka craHaapTa OOBIYHO
HaYHHAeTCs B 3aBOJACKUX YCJOBHSAX, TaM, TJe B ITOM 3aHH-
TepecoBaH H3TOTOBHTE]b, M AOJKHA BKJIIOUATb COOTBETCT-
BYIOIIHI KOHTPOJIb KauecTBa. KoHTpoJAb KauecTBa INpeny-
CMOTpDEH TakXe B TeXHHYeCKOH JOKyMeHTalMH Ha HCIBITa-
HHS, KOTOPYIO IepBOHAYaJbHO COCTaBJIfeT H3TOTOBHTE/b
PYKaBOB H (COIJIacOBBbIBAeT C HOTpelCHTeNeM.

ITo mepe pocra o6beMa M 3HAUeHHs BHIIycKaeMo# mpo-
AYKUHH, a cJefoBaTeslbHO, M CIpoca Ha Hee, XKeJaTeJbHO
Aajiee coCTaB/eHHe HAUMOHAJIBHOTO CTaHHapTa, ecqaH, KO-
HEeYHO, H3JleMe He 3allaTeHTOBAHO H He fBJseTCs COOCTBEH-
HocThIo GupmBl. HerT HyXap 06bACHATb, MOYEMY HAaIMO-
HaJbHBEE CTaHAAPTH BHI3LIBAIOT 3HAuyHTe/AbHO 6oJiblie pas-
HOrJIacH#, YeM fIpOCTOe COTJallleHHe MeXAy H3TOTOBUTENEM
1 norpebureneM. [IpaBurenbcTBO AHIMVIMM TIPOBOIUT HAIHO-
HaJbHYIO TOJHTHKY BHINOJHEHHsT DpHUTaHCKUX cTaHaapTOB
4 70 Mepe BO3MOXKHOCTH BKJIOUEHHS B HX UHCJIO YKa3aHHBIX
corJlalleHHH.

Besyc/oBHO, cTaHmapTH3alUMsl CrVIa’KHBAeT M yMeHbLIA-
€T NPOH3BOJACTBEHHble TPYIHOCTH, OrOBap¥BaeT MUHHMaJlb-
HBIH M NpHeMJeMBIH ypOBeHb KauyeCTBa, Ha OCHOBAHHWH KO-
TOpOTO CYAAT O BCeX M3TOTOBUTENAX JAaHHOrO HU3AeNHs. DTO
NMoMoraer COBITOBBIM OpraHM3alMsAM CpPaBHHBATb HJH IpoO-
THBOTIOCTABJIATb KOHKYDHpYIOLHe H3IesHs, a TaKXe CTH-
MyJHDYeT TOProB/JIO, OCOGEHHO 3KCIOPT, €CAH HMeeTcs
MeXAyHapOAHBIH cTaHAapT.

Taxkoit cTaHgapT ABJASETCH ClelylOllell CTYNEeHbIO Mocie
HaIHOHAJILHOrO cTaHaapTa crpaHul. Mexaynapoznnas Opra-
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uusauusa no Cranmaprusauuu (MCO) nHaxomures B JKene-
Be, ee WIeHaMH siBJsieTcss GOJBIIMHCTBO HallHOHAJbHBIX Op-
rausauuii mo crangaprtusanud. MCO ocyuecTsiasieT CBOIO
JesiTeJbHOCTh yepe3 psifi TeXHHYeCKHX KOMHTETOB, KaX-
JbIl M3 KOTOPHIX 3aHMMaeTcs ONpeleJeHHOH OTPaciblo, H3-
JesqueM WJIH NMPOMBIILIEHHOCTbI0. CeKpeTapuar TaKoro Tex-
Huyeckoro komurera, sosraasaser yied MCO. Cekperapuar
KoMHuTeTa 10 pe3nHOBOH NPOMBIILJIGHHOCTH BO3IJIaBJSET
Aurnus (BpuraHCKHH HHCTHTYT CTaHAapToB), HoMep Komu-
tera TK 45. PaGora TexHHYeCKOro KOMHTeTa pacmpejefe-
Ha MexJy pasjuyHbIMH padouumu rpynnamiu; B TK 45 Bxo-
JSIT TPYNNBl METONOB HCINBITAHMH CBHIpbS H TOTOBBIX H3Je-
aufi. MupoBasi pykaBHasi IpPOMBILIJIEHHOCTb IIpeficTaBJeHa
HUCO/TK 45, Pa6ouas I'pynna 9. 3acenaHuss mpoBOAATCHA
exerofino B crpaHax—usieHax MCO. DToT KOMHTeT 3aHHMa-
eTcsi BCEMH THNAMH pPYKaBOB, MeTOJAMH IIPOH3BOIACTBA H
ACIBITAHHS, a TaKXKe PYKaBaMH W3 IJIaCTHKa IO corJalie-
uuio ¢ Texnnueckum Komurterom MCO mo maactukam (TK
61), KoTOpEle HAXOASATCS B BeJeHUH Ipymnsl 9.

[Tpexzne ueM HayaThb OOCyXKIeHHe NOCHEAHHX pas3pabo-
TOK B 00JIaCTH MeXIYHapOXHOH CTaHAapTH3allUH PYKaBOB,
yMECTHO HalNOMHHTb O TOoM, uto B pamMkax HMCO yxe po-
CTUTHYTH OOJIbLINE YyClexXH, 0CO6EHHO, eCJH y4ecTb OrpPOM-
Hble DAaCXOXJEHHsI B CTAHAApTaX Ha pyKaBa H MeTOAH HC-
NBITAHUST fa)ke B Ipefenax OLHOH CTpaHbl, He FOBOPS yxKe
o craupaprax Bcex crpaH—usneHoB HMCO. OG6cayxuBaHHe
CTaHLApTOB He IPOXOAHT 6e3 MHOTOYMCJEHHBIX H AJHTeJb-
HBIX JHCKYCCHH, HO COTPYAHHKH KoMHTeTa cTpeMsTCS Tpeo-
J0J1eTb BCe TPYAHOCTH [Jisl YCIIEIIHOTO 3aBeplleHHs paboTHI.

Bosbinoe 3HaueHHe HMeeT paGoTa IO CTaHAAPTH3ALHH
MCNBITAHUHA Ha TNYyJbCAlHIO, pe3yJbTaThl KOTOPOH OBIIH YT-
Bepxkaensl MCO (puc. 26—28). B Teuenne MHOrHX JieT 06-
CyXIaJuCh NMpPEHMYyIlecTBa H HEAOCTATKH DA3JHUHBIX GopM
HMIYJbCHOM BOJHBL  (IIMKOBasi, CHHyCOMJaJbHas, IPSMO-
yroJsbHasi). B pesynbTaTe BO BceM Mupe Oblia NpUHATA AJS
HCIIBITAHWHA Ha NyJbCAlMIO NPSMOYToJbHAas (GopMma BOJHBH
(puc. 15), Tak Kak ee Jerye BOCIPOU3BECTH H KOHTPOJHPO-
BaTb B 3aBHCHMOCTH OT NapaMeTPOB HMeIOLerocsi HCIbITa-
TesbHOro oGopymoBanusi. CrenmeHb pas3bpoca AaHHBIX NpPH
3TOM COOTBETCTBYeT TpeGOBaHHAM, NPeAbABASEMBIM K 3KC-
NepUMEHTY.

Koneuno, u apyrue ¢GopMH BOJHBEI ellle HCIOJAL3YIOT B
HeKOTOPHX IMpPaBHTENbCTBEHHHX, BOEHHHX H O0BOPOHHBIX
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Puc. 26. Crenp a/17 ucnbiTanus Ha myabcanuio (Dunlop, Ltd.).

Puc. 27. CTaHnapTHblil CTEHH A/ HCTbLITaHAS Ha mydbcauuio (Keelevite
Hydraulics)«



crelH(UKaUUAX, a TaKXe B HEKOTODHIX HAUHOHAJIbHBIX
CTaHgapTax, Tle OHM NPEACTaB/]AIOT CKOpee HCTOPHUYECKHH
VHTepeC ¥ SIBJAIOTCA B HACTOsillee BPEMs HCKJAKOYEHHeM, a
He NPaBHJIOM.

BaxupiM napamerpom ucneitanus, npuaateim MCO, ss-
JACTCS YHCJIO UMIYJLCOB B MHHYTY W MHUHHMAJbHOE YHCJIO

Puc. 28. JlabopaTopusi ruapasanyeckux ucnbitanuit (Dunlop, Ltd.).

MMIYJ/JIbCOB 10 paspylleHus o6pasua. DTH NMYHKTH BKJIOYe-
#el B cranpapt MCO 1436. PaccmoTpeHHBle HELABHO MOJIO-
XKeHHs 00 HCNBITAHHAX Ha Ny/JbCAllMI0 BKJKYAIOT HEO6XO-
OMMOCTb CTAHLAPTH3ALUUH UCHBITATEIbHON KHAKOCTH, a TaK-
JKe MakKCHMaJ/bHOH CKOpOCTH ToAbeMa naBienus. [locnen-
Hee TOJOXKEeHHe MOXKeT OTHOCHTBCS H K pYKaBaM BBICOKOTO
IaBJIeHHs] CO CNHpPaJbHOM HABHBKOH CTaJbHOH MPOBOJIOKH.

B Hacrosimiee BpeMsi K pykaBaM IpeNbsIBAAIOT HOBHIE
Tpe6OBaHHs, BK/IOYAIONIHE YCTONYHBOCTh K MYJbCALHH MPH
usrube, B CBSI3H C 4eM MOsBUJACh HeoOXOOMMOCTb pa3spa-
60TKM COOTBETCTBYIOIIEH MeTOAMKH HcnbTaHuB. OpHAKO
clelyeT 3aMeTHTh, YTO B aBHAIHMH OCHOBHHM TpeGOBaHHEM
K pyKaBaM MO-TipeXXHeMy OCTaercsl yCTORYHBOCTb K NYJb-
caluu c BubGpaiuues.

149



‘BTHOLY OJOHAIrALBLIGUIH BWIXD mmxuwrmqmmadﬁh ‘6G OHd

N s e

ERERE:

© 4 /Hw
—I- ll ﬁ '''' .| _ A AN 4

J
- 1

o m W

\ ' ! . 3 duwuosdy, | &

" -l-l- o I - %amk
1 1 X X

1 IR

N VVMV E%En%@&%%@ S m

! |2 m X

[ - ..




Huxe npuBeneHb XapakTepHCTHKH CTAHAAPTHOTO Mac-
Jla, KOTOpble BKJIOYEHbl B NPOEKT COOTBETCTBYIOLIErO CTaH-
napra UCO, paccrnaemoro wienam MCO:

Bsaskocts, cCr

npu 50°C 22—32

npr 20°C . . . . .00 0. 85—140
TeMnepaTypa TeKyuecTH (Makc.), °C —28
Temnepatypa BCNBUUKH (MHHHEM.), °C 190
AnwmHoBast Touka, °

MHHHMaJbHast 90

MaKCHMaJlbHas « 110

Kpome Ttoro, Komurer MCO pasociiai Takke NPOEKT
cTaHgapra Ha cxeMy (pHc. 29) HCHIBITAaTeJNbHOIO CTEHAA C
HCTOJIb30BAHHEM INPHHUHUIA NPSMOYroJbHOH BOJHBHL (CTaH-
nzapt MCO 1436). Creng npencrasien Ha puc. 30.

Pue. 30. Crenn nJs HCNBITaHHS W3OTHYTOrO pyKaBa Ha MyJIbCALHI0
(Dunlop, Ltd.).

SIcHO, YTO H3rHO B YCJAOBHAX NYJbCAUHH CUJABHO CKa3bl-
BaeTC Ha 3KCIVIyaTAHOHHBIX XapaKTEPHCTHKAX DYKaBOB
C MeTaJ/lJIOOMJIETKONH W MeTaJlJIOHaBUBKOM.

Y, HakoHell, CKOPOCTb NOBHIILIEHUS AaBJeHUs B Ipoliecce
HOMBITAHUS HA NYJbCAUHIO TAKXKe HMeeT CyLiecTBEHHOe 3Ha-
yeHHe IJIsi Pe3yJbTATOB HCIIBITAHHS, HO [0 HeJaBHEro Bpe-
MEHH 3TOMY He TpHAaBajoch GoJbuIOro 3HaueHus. Beposit-
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HO, 1O 3TOH NpHUYHHE MMEJNHCh PACXOXKAEHHS B PE3yJabTaTaX
ucneltanuf. JJs M3MepeHHs CKOPOCTH IOBBILIEHHS JaBjie-
HHS CJelyeT Hcmosb3oBaTh cranmapTHeii Meronx (N. C. P.
Bretby). Ha puc. 31 npuBemena kpuBas, KoTopasi. HocJe

PUL‘ﬂ =1,33 % /Dpaﬁ

18 Kec fem?

Puc. 31. Meron ompeneneHust CKOPOCTH pocTa HaBjeHHst (MeXAY TOUKa-
MH A ¥ B) npu McnbITaHHH Ha @yJbCaLHIo.

cepbe3HOro 06cyxnenusi Ovlna npepioxena MCO kak on-
THMaJIbHaAs JJIsl 9THX HCIBITaHUH.

HCO 6bl1H paccMOTpPeHBl KaK 0O0IIHe METOJBl HCIbITa-
HUH, Tak U crnenuduueckue. [TocnenHue BKIIOYEHH B Jeii-
CTBYIOIlHE CTAHAApPTHl Ha COOTBeTCTByMOUMe pykaBa. Hiuke
HepeuyncieHsl HauboJsiee BaXHble U3 CYLIECTBYIOIHX MeXIy-
HapoJHBIX W HAIHOHATbHBHIX CTAHAAPTOB HAa pyKaBa:

HauuoHanbHble cTaHAAPTHI

BS 796. Pe3suHoBble pyKaBa C OIJIETOYHBIM KapKa-
COM.

BS 924. Pe3uHOBHE pyKaBa ¢ TKaHEBHM KapKacCoM.

BS 1102. Pe3nHoBBINl HalOpHO-BCACHIBAOLUIHA pPYKaB.

BS 1435. HedraHo#t HamopHo-BcacHIBAKOUIMHE PYKaB.

BS 3158. TonnuBHEIE pyKaB AJs aBHALUH.

BS 3640. (1 Tum) pe3wHOBHIH pyKaB ¢ MeTaJljuye-
CKOH OIJIETKOH.

BS 3832. (2 Tun) pe3uHOBHIH PYKaB ¢ MeTaJiHye-
CKOH OIJIeTKOH.

BS 4221. Pe3uHOBHIN pYKaB ¢ NPOBOJIOYHOH ONJIETKOH

WJIM HaBUBKOH.



BS 4586. PesnHoBHIe pyKaBa cO CIHpaNbHOH HaBHB-
KOH H3 IIPOBOJIOKH.

BS 4749. PykaBa BBHICOKOTO LaBJIEHUS C TEKCTHIBLHLIM.
KapKacoM.

SAE 40R. Topmo3HO# pyKaB AJsi aBTOMOGH.ISA.

SAE 100R. Cepun 1—11. PykaB BBICOKOrO maBJIE€HHS.

DIN 20018. PykaB BBICOKOTO HaBJieHHSI C TEKCTHJILHBIM
kapkacom (T1, T2, T3).

DIN 20022. PykaB BBICOKOTO JaBJIeHHSI C MeTaJJnye-

CKOH OIJIETKOH.
DIN 20024. Mertonbl  MCOBITAHHH DPYKaBOB
BBLICOKOTO A aBJEHHS.

MexpayHapoaHble cTaHAapTbl

Pekomennanus 1307. PykaB (nuamerphl, HCHBITATENb-
Hble JOAaBJEHHS U [ONYCKH Ha
IUTHHY) .

Pexomennanusa 1401, PacnbiiutenbHEE pE3HHOBHE PY-

KaBa o0uero Ha3HaueHuUsa OIS
CeJIbCKOT'0 X034HCTBa.

Pexomenpamusa 1402. l'uppocraTuueckoe  HCOBITAHHE
PE3HHOBOI'O pyKaBa.

Pekomennauus 1403. PesnHoBHe pykaBa oblLiero Ha-
3HAYEHHS IJI51 BOIHL.

Pexomennanus 1404. Pe3uHOBHIH NMHEBMAaTHYECKHH pY-
KaB, JIelKHe YCJIOBHSA KCIJayaTa-
ILHH.

Cranpmapr 1436. PykaB BBICOKOTO NaBJIeHHS C Me-

TaJJIMUeCKOH OIJIETKOH H Ha-
DYXKHBIM DPE3HHOBHIM CJIOEM.

Pexomenpanus 1746. HcneiTanve pe3HHOBHIX PYyKaBOB
Ha u3rub.

Pekomenpauus 1823, HedTsiHolt HamopHO-BCACHIBAIO-
UIMH pYKaB.

Pexomennamus 1825. TonuBHBIE pyKaB JIJis aBHalHH.

Cranpapr 2398. [THeBMAaTHYECKH]I pYKaB.

Juteparypa

Cranpapr UCO 1436 «PykaB BHICOKOTO NABJIEHWs C MeTaJJMyecKoi om-
JETKOH W H8PY>KHBIM DE3HHOBEIM CJIOEM>.

Bpuranckuit crangapr BS 3832 «PykaB BbicOKOro aaBiieHust ¢ MeTas-
JIHYECKOH ONJIETKOH ¥ Hapy>KHLIM Pe3UHOBBIM CJA0EM».



FNABA 14

XPAHEHHME N SKCTUTY ATALIMA
PYKABOB

OBLLIUE MONOXEHNA

OcHoBHBIE TpaBHJA IO YXONY, XPaHEHHIO H TEKYILEeMY
pPEMOHTY JI0OBIX DE3HHOBLIX H3JeJNHH B DAaBHOH CTENeHH OT-
HocATCsA K pykaBaM. ITo Mepe BO3MOXXHOCTH pyKaBa ClIefly-
€T XpaHHTb B paclpaBJeHHOM BHJe B TPOXJAaJIHOM CYXOM
noMeleHu: 6e3 CKBO3HSKOB, BAAJH OT NPSIMBIX COJHEYHBIX
Jgy4ed.

Ilpy XpaHeHHH H 3KONJyaTallMH TAaKHX PYKaBOB, KaK Ha-
NIOPHO-BCACHIBAIOIIHE JJIsi He(PTH H DYKaBa BHICOKOTI'O AaBJie-
HHfl, He0OX0AMMO cO6/II0aTh JONOJIHUTEAbHbIE MePHl IPeao-
CTOPOXKHOCTH.

PYKABA BbICOKOIro AABNEHMA

IMonaBasiouee OOJBIIHHCTBO PYKaBOB BHICOKOrQ MAaB-
JIEHUsI, IPHMEHsIeMBIX B HacTosllee BpeMs BO BCEM MHDE,
BHIIYCKAETCS COTJIACHO TEXHHYECKO# NOKYMEHTAIHH, BKJIO-
yallel BBICOKHE 3JKCIIyaTallHOHHble Tpe6oBaHHs. Clona
orHocutcst AmepukaHckuii cragaapr SAE 100R, cepus !/,
n Bpuranckuit Cranpapr BS 3832. PykaBa, BhInyuieHHBIE
N0 3THM CTaHJapTaM, COOTBETCTBYIOT TpeGOBaHHSIM HexaB-
HO omyGaukoBaHHoro MexnyHapoaHoro Cranpapra 1436.
[TponosXuTe bHBIH CPOK CIAYXKOBI pyKaBa MOXKeT ObITH 00e-
criedeH TOJBKO B TOM CJydyae, eCJH YCJIOBHS 3KCIIyaTallHu
COOTBETCTBYIOT TpeGOBAHHAM CTaHAapPTOB,

[IpuBeneHHEE HHXe INpaBuJa MOTYT OKa3aTb NOMOIIb
HHIKEHepY-3KCIIyaTallHOHHHKY NPH YCTAaHOBKE H 3KCIIY-
aTallMHd PYKaBOB.

164



MPUEMBI YCTAHOBKM PYKABOB
BbICOKOIrO AABJIEHUA

Cobarofenue cAeNyIOUMX NPOCTHIX INpaBHA obecHeyut
Oosiee NPONO/MKHUTENbHBIH M Oe3aBapHHHBI CPOK CJIYXKOBI
pyKaBa.

B nenoodsuxcrom nososxceruu

Y6enutech B TOM, YTO PyKaB He mepekpyuyeH. s storo
HCIOJb3YHTe B 'KayecTBE HATPABJIAIOINEH OJHHADHYIO HJIH
JBOHHYIO MapKHDOBOYHYIO JIHHHIO, HAaHECEHHYIO Ha pYKaB
mMapku «Maxflex» ans ykazaHus umcia MeTasJHYeCKHUX
omyeroxk (puc. 32).

Puc. 32. [Tonoxenne pykaBa nepel KpemJeHHeM.

[IpenycMOTpHTe BO3MOMKHOCTb COKpAllleHHs pyKaBa B
nauny. [log neiictBueM naBieHusi 6ojee BepOSTHO YMeHb-
iIeHHe, a He yBeJHUeHHe NJIUHBI pykKaBa (puc. 33).

Puc. 33. Harsixenne pykaBa npH yCTaHOBKe.

[Tpu omacHOCTH TpeHHs pyKaBa ero cjejyeT 3aKpelHTb
B 3axume. Pa3Mep 3axuMa A0JMKeH ObITb TaKHM, UYTOOHI
PYKaB B HeM He Impockasb3biBal. Ha npsMom yuacTke pyka-
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B4 34)XHM CJeLyeT pacroJjaratb Kak MOXKHO OJinkKe K ce-
penuHe (puc. 34); Ha H30THYTOM — OH JAOJKeH OBITb yHa-
JieH oT Mecta uaruba (puc. 35).

Puc. 35. Pacrno/soxeHHe 3a)XuMa Ha H30IHyTOM y4yacTKe pPyKaBa.

st yMeHblIeHHS] ONACHOCTH NOBpeX/JeHUs] pykaBa IpH
TPEHHH HCKJIOYHTE BO3MOXKHOCTb CONPHKOCHOBEHHS pYKaBa
¢ ocTpeiMH Kpasimu (puc. 36,a), ABHXKYIIHMHCS AeTassMH
(puc. 36,6), a Takxe IepeceuyeHHs pyKaBoB (puc. 36,8).
B oco6bix cayuasix, 4TOOGBl CBECTH K MHHHMYMY ONAaCHOCTb
NOBpeXKAeHHsI, pyKaB MOXeT ObITb YeM-HHOYIb 3allHIIeH
[OBEPX HApYXKHOTO CJIOS.

[Ipenoxpansiite pykaB or Bo3jelcTBusi Temaa. Couil-
KOM BBICOKas HapyXHas TeMIepaTypa MOXKET COKpPaTHUTh
CpoK cayXKObl pykaBa. I[To Mepe BO3MOKHOCTH pyKaB [0J-
’KeH HaXOZHUTbCS BIAJH OT FOPSYHX TPYyGONPOBOAOB M IpPYy-
rHX HMCTOYHHKOB Tema. Ecau 3TOoro Hesnb3s usbexartb, py-
KaB cjaefyeT 3allUTHTh TPYOKOI HJIM  oTpa)KareseM
(puc. 37).

B nodsuscrom noarosxceruu

s BO3MOXHOCTH NepeMellleHUs PYKaB JOJKeH ObiTh
JOCTAaTOUHO AMUHHBIM (puc. 38).
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Ybenurech B ToM, uto pykaB GymeT H3rHOATLCA B IUIO-
CKOoCTH nepemeuienus Myt (puc. 39). Ecam sto HemocTu-
JKHMO, pDyKaB ClieyeT 3a)KaTb B TOUKE H3MEHEeHHs II0C-
KOCTH.

Nipabuneno

Henpabunoro

Puc. 36. Kpenjenue pykasa BGIM3H OCTPBIX KpaeB (a), ABHIKYIIHXCHA
neranell (6) u npu mepeceyeHHu (8).

Henp3st maru6ath pykaB CH/IbHEe, YeM TIO3BOJISET €ro
JIOMYyCTUMBIH paguyc uaruba (puc. 40). 3To 0coOeHHO BaK-
HO NpH 3KCIUIyaTallUd B cJydyae THAPaBJHYECKHX YIapoOB
HJIH IPH NOoCTOsiHHOM H3rnbe. Paznyc usruGa pykaBa u3Me-
pAETCs C ero BHyTpeHHeH CTOPOHH (pHc. 41).
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Hlauuble, npuBe/eHHble B HHPOPMAUHOHHKEX JHCTKAX Ha
u3nennss Mapku «Maxflex», monyuensl s pykaBoB, pa6o-
TalIHX NPH pPeKOMeHAyeMBbX pabounx naBJjeHHSX 6e3 u3-
ru6a. JIas KpenseHHs PYKaBOB K JBHXKYIIUMCS JOeTassm
HeOOXOAHUMO pPaCLIHPATh PajUyCchl M3ruba, BeJHYHHA KOTO-
PBIX 3aBHCHT OT o6uero yrja usruba NpH NepeMelleHHH

7/

lpaburnsro

Puc. 37. Kpensenne pykaBa BOJIM3H HCTOYHHKA Tellsa.

Pruc. 38. PykaB nosxeH ObTb JOCTAaTOYHO JJHHHBIM.
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Henpabuaeno

f

Puc. 39. Kpennerne pyxkasa K mnepeMemiaiomumcs Mydram.

Mpabunsro

lpabuneHo

Puc. 41. MuHHMAaJBHO HOMYCTHMBIH pa-
IHyC u3ru6a Ryun.

netaneli. Huxe npuBeneHsl koapduunents usruba B, koro-
pble cayKaT AJs ONpeleseHHss MHHHMAJbHO IONMYCTHMOTO
paxuyca usru6a Ryua (cM. puc. 41).

Kostduuuent usru6a B 1,08 1,17 1,25 1,33 1,5

OG6uuii yros usru6a, rpa-
AyCH .30 60 90 120 180
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MPABUNA YCTAHOBKHK

1. PykaB, BLIOpaHHBIH 1J1s1 ONpeleseHHBIX YCJIOBHH 3KC-
IJIyaTall¥H, cJefyeT TIPUMEHSTh B Npefenax AaBJeHHs, TEM-
nepaTyphl, pajguyca H3ru6a W IPYrHX IapaMeTpoOB, OrOBO-
PEHHBIX B CTaHJapTax.

2. Paanyc usruba, NpHBeJIeHHBI B KaXAOM Clyuae, siB-
JAeTCSl MMHHMAJNbHO [ONYCTHUMBIM JJisl YCIOBH# CTaTHKH
unn Bubpaunuu. IlosTomMy pykaB ciefyeT HCIOJNb30BaTh
TOJMLKO B TeX CJYydasgx, Korja paauyc BO3MOKHOTO H3TrHOa
He MEHblIe MHHMMAaJbHO AONYCTHMOTO. :

Ecau wu3ru6 npusogutT kK gedopManuH pyKaBa, xKeja-
TeJbHO YBEJHUHTH BABOE MHHHMAJbHO NONMYCTHMBIH pajnyc
u3ru6a, OroBOpPeHHbIH CTaHLAPTOM.

3. Ilpu ycraHoBKe r'HOKHX TPYGONPOBONOB OUYEHb BaiK-
HO, 4TOOBl MPAMOMN yYaCTOK pYKaBa y KaXKAOH KOHIeBOH 3a-
JleTKH COCTaBJISIA 1m0 Kpa#Hel mepe 25 mMm. M3rub pyka-
Ba Y KOHIIEBOH 3aJlesiKH MOXeT ObITb NIPUYHHOH BBEIXOZA pY-
KaBa H3 CTpOSl.

4. CienyeT OTMETHTb, YTO YCTAaHOBKAa PYKaBOB B MecTaXx,
rje OHY NOJBEpPralTCs BO3LEHCTBHIO BHICOKOH TeMIepaTypH
OKpy¥aiwlel cpejsl, COKpalllaeT CPOK CJAYXObl H3-3a Tell-
JIOBOT'O CTapeHHsI Pe3HHBI.

5. Ilpn ycraHOBKe pyKaBa BaXKHO He JONYCTHTb BO3-
HUKHOBEHHSl KDYTSAIIUX Harpy3ok, KOTOpBIE MOTYT BBI3BaTh
paspyluleHHe pyKaBa y KOHIEBBIX 3a/e/IOK HJIH KpelexHbIX
JeTajned.

6. OueHp BaxKHO, YTOGBl pYKaB He OBIT NepeKpydYeH B
paGoueM moJsroKeHHH. Bo u3bexxkaHHe 3TOro Ha pykaB HaHO-
CAT NPOJOJBHYIO LBeTHYIO JHHUIO. Ciaenyer o6paTUTh 60Jb-
IIoe BHHMAaHHe TpH MOHTaxe, YTOOBl pyKaB He oOKa3aJcs
CHHIIKOM KOpOTKHM. Oco6oe BHHMaHHe CJefyeT VAeIATh
TOMY, 4TOOBl pyKaB TpH 3KCIJyaTalMH He OBl HaTAHYT
MeXJy TOYKaMH NpHCOeIHHEHHSI.

7. Korpa ru6GKuil pykaB coeqyHEeH C MOABHXKHBIMH JeTa-
JSMH, BaXKHO, 4TOOBl €ro He HCIIOJIb30BaJH KaK CPeJCTBO
TATH.

8. Ilo oTrpyskH 3aKasyHKaM BCe DYyKaBa TIIaTeJbHO
OUHINAIOT, a /IS yCTPaHeHHs MNOMNaJaHHs BHYTPb HHOPOJ-
HBIX MaTepHaJiOB BCTABJAIOT TOPLeBHe 3arayumkd. OpHako
nepejl yCTAHOBKOH PYKaBOB HeOOXOAHUMO CHOBA TILATEJIbHO
OUYHCTHTb pe3b0y H CONpHKacaolifecs NOBEPXHOCTH HHIIe-
Jeft ¥ raek Bo nm3bekaHHe MONafaHHs HHOPOJHOrO MaTepH-
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aja B MeCTO MX COEJHHEHHS, YTO MOXKET CTaTh NPHYHHOM
HerepMeTHUHOCTH.

9. Tlpu 3aTATHBAaHUM COEIMHHTENbHBIX TaeK B THOKHX
Tpy6onpoBogax peKOMEeHAyeTCs 3aBHHUHBATh KaXKIBIH KO-
Hell TOOYepeaHo H paBHOMEpPHO.

BrimosiHeHHe 3THX NPOCTHIX, HO TeM He MeHee OYeHb
BaXKHBIX IpaBHJ crocobcTByeT Oe3aBapHHHOHR 3KCIJyara-
OUH pyKaBa B TeyeHHe [NJIHTEJbHOTO BDPEMEHH.

HAMOPHO-BCACbLIBAIOLLIME PYKABA A4 HE®DTHA

Uens paHHBIX peKOMeHIALU#l — HAYUHTh NOTpeOUTENs
IpaBHJIaM 3KCIUIyaTalWH DPYKABOB C IIeJbIO YBeJNHYEHHS HX
cnyX0bl 6e3 aBapuil U NOBpPEXAEHHI B COOTBETCTBHH C Tpe-
GOBaHHSIMH TeXHHKH 05e3011aCHOCTH.

1. Cpox cny:xObl pykaBa, IO KOTOPOMY MaTepHaJs Iepe-
Melaercst ¢ 60JblIell CKOPOCTBIO, KOpoUe, UeM Y TaKOro
’)Ke pykaBa, paboTamoliero NpH MeHbIIEH CKOPOCTH TeueHHs
paboueft cpennl.

2. ¥V pykaBa ans mojpauu cBeTsON HeDTH CPOK CIYKOBI
KOpoue, 4YeM y pyKaBa IJIsl IOLauu TeMHOH HedTH.

3. B menax texHHKu $e30IaCHOCTH HEOOGXOIMMO YETKOE
o603HaueHUe Ha pyKaBe BHUAa TpaHcmoptupyemolt HedTn
(cBeTsiof MyiM TeMHO#). 3HaUeHHe 3TOH MapKHUPOBKH MOJXK-
HO OBITb TIOHSTHO OOCHYXKHBAIOIIEMY IIEPCOHAJY.

4. Ecnu pykaBa peryJsipHO NPOMBIBAIOT BOAOH MOCTE
SKCITyaTalluH, OHH CJYXKaT J0JbIlle, YeM pPYKaBa, B KOTO-
pBIX ocTaercss HedTh.

5. HoBbl#l pyKaB c/eqyeT KJIacTh B paclpaBieHHOM BH-
Je, Ha TBepayio omopy. Jlerkue pykaBa cJemyeT YKJIaibl-
BaTb TaK, YTOObl OHH He CIUIIOUIMBAJHCH.

6. XpaHUTb pyKaBa pPeKOMEHAYeTCs B IPOXJaJHOM TeM-
HOM M CYXOM INOMeIeHHH ¢ 06si3aTeNbHON 3aumuToll oT nef-
CTBHS COJHEYHBIX Jyued.

7. B coorBerctBuM ¢ Bpuranckum CTaHZapTOM MapKH-
pPOBKa pyKaBOB BKJIOYaeT Mecsl H roj uarorosnaenus. Cie-
IyeT CJIEIUTb 3a TeM, YTOOH OUYepeIHOCTb HCIIOJIb30BaAHHS
PYKaBOB COOTBETCTBOBAJa CPOKY MX H3TOTOBJEHHS.

8. TTocse 3KcmiyaTallid pPyKaB JAOJXKeH OBITH MOJHO-
CTBIO BEICYIIEH [0 BO3BpallleHHs] Ha CKJIaf.

9. PykaB, KOTOPHIH HCNOJB30BAJNH IJS NOJAYH CBETJIOH
HIH chipofi HedTH, ClenyeT NPOMBITH AJsSl yIaJeHHS B3PH-
BOOMACHBIX NMapoOB H XPAHHTb TaKHM 06pa3oM, 4TOOBI 1O He-
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My Mor cBOGOAHO LHDPKYJHPOBaTh BO3AyX. Eciu pykas, Ko-
TOPBIH HCIONB30BANH IS NOAAYH TEMHOH HedTH, XpaHHJCS
Ha CKJaJle CBhille IBYX MeCSLeB, TO €ro cjeldyeT TaKkKe
NPOMBITH BOJOH.

10. CocrosiHHe pyKaBa OMpPEeHessIOT OGBIYHO IyTeM BH-
3yaJbHOH NPOBEPKH BHYTPEeHHEH M HapyXKHOH MOBepXHO-
CTedl M THAPABJIMYECKHMH HCHUBITaHHSAMH. [Ipu pemenun
BOIIPOCa O HeOOXOJAMMOCTH 3aMeHbl pyKaBa CJedyeT IpHHH-
MaThb BO BHHMaHHe De3y/bTaThl NPOBEPKH, BHAb MaTepHa-
JIOB, TPAaHCIOPTHPYeMBIX uYepe3 pyKaB, HCIOJIb3yeMoe 0060-
pynoBaHHe M BpeMsl XpaHEHWsS U 3KCIJyaTallid pyKasa.

11. O6bluHasl MpoBepKa HOJKHA TMPOBOAUTHCS KaK MOXK-
HO yalle, HampHMep, IOCJe 3aBepLIEHHS KaxXIOH Morpy-
30YHOH MJIM Pa3rpysouHoit omepaluu. [TocieNoBaTe bHOCTh
NpOBeJleHHsI TaKOH NPOBEPKH CJAeaYIoIas:

a) TOCMOTPHTE BHYTPb PyKaBa C KOHLOB [Jisl IPOBEPKH
KaMephl;

6) nmpoBepbTe HAPYKHYIO MOBEPXHOCTb PYKaBa, 4TOGH
YCTAHOBHTb, HeT /M NOBpPEXIEeHHI MJIH MecTHOH medopma-
LM 110 TeJy pyKaBa.

12. PykaBa, Haxonsmuecss B 3KCIUIyaTallHH, cJAeAyeT
NPOBEPSATH He pexKe OJHOrO pa3a B IIECTb MeCsIeB HJH IIOC-
Jge 1000 y pa6GoThl B 3aBHCHMOCTH OT TOrO, Kako# CpOK
HaCTYNHT paHblle. PekoMeHnyemass IOCJHeNOBaTENbHOCTD
JeHCTBHH NIpH NIPOBepKe NPHUBeJeHA HHXKE!

a) MOJIOXKHTe NPSIMOM pyKaB Ha IUIOMIAAKY HJH Ji060e
noaXojsllee I/ UCIBITAHUS MECTO;

6) Ha o6a KOHIla PyKaBa IIOJIOXKHTE METKH H 3aNOJHHTE
pyKaBa YHCTOH BOIOH; K OJHOMY KOHIY IDHCOEIMHHTE Ha-
COC M yHaJIHTe U3 PYKaBa BO3AYX;

B) H3MepbTe H OTMeTbTe OOLIYIO IJHHY PYKaRa;

I) MeNJIeHHO NOBHIIAfiTe NaBJeHHe A0 HCIBITATeNLHOrO,
VKa3aHHOTI'O Ha pyKaBe;

1) TOAAepKHBasi HCILITATENbHOE NaBJIeHHEe B TeUeHHE
5 MHH, NpoBepbTe, HET JIH YTEUKH y HUNINeJed HJIH KaKHX-
Jaubo nedeKTHBIX MECT B KOHCTPYKIHH PYKaBa;

€) B KOHIle MATHMHHYTHOH BEIIEPIKKH, KOTJa PYKaB eLle
NoJ ODaBJeHHEM, H3MepbTe NJIHHY pyKaBa TaK e, Kak B
IIYHKTE «BY;

K) cuuxalTe naBjeHHe po 0, Tmocle uYyero BBHICYUIHTE
pYyKas.

PesynbTaThl HCNBITAHHS KaxKIOTO DYKaBa CleNyeT CO-
XpaHSTh, TaK KaK 3TO ITO3BOJHT CPaBHHTb yAJHHEHHe TOX
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JaBJeHHEM IIPH HCXOJAHOM HCIIBIT4HHH H MOCTEAVIOMIHN HC-
MBITAHUAX TIPH IKCIJyaTallHH.

13. ¥YanvneHue, Npu KOTOPOM PYKAaB AOJMKeH ObITb CHAT
C 3KcIuyatauud, OyleT pa3HbIM B 3aBHCHMOCTH OT KOHCT-
pykuuu pykaBa. OpHeHTHDOBOYHO MOXKHO PYKOBOJCTBOBATh-
cfl CJeAYIOLHM.

YIn1uHeHHe, H3MepeHHOe IO BHILIENIPHBEIEHHOMY
crniocofy, He [JOJI)KHO NPEBHIIATh YAJHHEHHE HOBOTO
pykaBa GoJjee, yeM B 1,6 pasa. Hampumep, yanune-
HHe HOBoro pykaBa 6%, a craporo—ue Gosee 9%.

OnxHako B TOM cJyyae, KOrja yIJHHEHHe HOBBIX
pykaBoB 29, uJIM HHXKe, MaKCHMaJbHOE yIJHHEHHE
SKCIJIyaTHPyeMOro pykaBa MoxeT ObITb Ha 2 BbI-
le, YeM y HOBOro pykaBa. Hampumep, ecnu yannHe-
HHe HOBOTrO pyKaBa 1%, To ya/nHHEHHe cTaporo —
He Gosee 3%.

14. Tlocne ruApaBiIMYeCKHX HCIBITAHHHE [JOJXKHO OBITH
NpoBeleHO HCNbITAaHHE Ha 3JeKTPOINPOBOJHOCTb. Pykas,
BKJIIOUEHHBIH B 3JIeKTPHUECKYIO ILlellb, NOJKeH OBITb 3JeK-
TPONIPOBOAHBIM BO BpeMs THIPABJHUECKHX HCIOBITAHHI H
nocJjie HUX; ecJId pyKaB He 3JIeKTPOIPOBOJEH, TO OH AOJXKeH
BBIJI€D:KMBAThb Pa3HOCTb CONPOTHBJIEHHI Ha KOHIIAX He Me-
Hee 100 000 Owm.

15. Hukorga He moiHHMManTe pyKaB 3a OJHY TOUKY Tak,
yToOBl CBHCATH KOHUB. PyKaBa IOJKHB ONHUPAThCA Ha
cTponbl (He MeHee [ABYX), pacloJIOXKEeHHBIE BO3Jie YCHJIEeH-
HbIX KOHUOB. Ec/lH ecTb BO3MOXKHOCTb, CJIeAYeT HCIOJb30-
BaTb NOAbEMHEIE IPHCIIOCOOMEHHS.

16. PykaB He cielyeT BOJIOYHTb IO NpHYajaM HJIH Ia-
Jay6aM, ero cienyeT IepeMellaTh Ha TeJeXKax HJIH POJIH-
KaxX M/ [OZHHMAaTb KPaHOM.

17. EciupykaB He HaXOAHTCS Ha ollope, ero He cjefyeT
noBopayuBaTh OoJiee, yeM Ha OJIHH 060pOT, BO H30exaHHe
BpalleHHsl ¢JaHIeB ¢ 6ojiee BEICOKOH CKOpPOCTBbIO, YeM ca-
MOrO pyKaBa, YTO MOXKeT IIPHBECTH K CKPYUHMBaHHIO PYKaBa.
OcoGeHHo BaxXHO H30exaTb CKPYUHMBAaHHA HJH Ieperuba
JIETKHX PYKaBOB.

18. Henp3ss monnepxuBaTh pyKaB OJHHM CTPOMOM.

19. Cnenyer wu3beraTh pe3KMX H3THOOB y HHUMNesJel H
KOHIIEBBIX 3aJeJIOK.

20. Tlpu skcmiayaTalldd DYKaB JOJIXKEH uepe3 KaXKiable
3 M omHpaThcHd Ha ONOPY: CTPON, KYCOK JepeBa, KaHaTa
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UM cTaporo pykasa. [JHHa 3THX OmOp HOJMKHA OBITH Hu-
CTATOYHOH [/l COXpaHEHHs] pajHyca KPHBH3HBI B COOTBET-
CTBHH C YKa3aHIILIM B Ilacnopre Ha u3genue. Bo usbexaHue
neperuba JerkHX pyK4BOB MOTYT INOTPeGOBaTbCS ONOPHI
Gosbioit Anuubl. CynoBble KpaHbl PEIKO 06eCneyUuBaloT Ta-
Kyl0 IJIMHY OIIOPbI, H II03TOMY OObLIYHO TpebyeTcst AOMOJ-
HHUTE/IbHOE [04BEMHOE 000pPYyAOBaHHE.

21. Ilpu norpyske H pasrpys3ke CyAHa pyKaBHOE COE/H-
HEHHe JOJIKHO TNPOBHCATb C YYeTOM IpHIHBa M Apefida
cyana. Cienyer yOelHTbCst B OTCYTCTBHHM CKPYUYHBaHHUS H
paBHOMEDHOIl KDHBH3HE BCEr0 pyKaBa MO AJIHHE.

22. Tlocne mpekpallleHHs paGoOTbl PyKaB CJAEAyeT OTCO-
€JMHHUTDb, BLICYLIHTb, 3aKPbiTb IOBEPXHOCTb (JaHUEB 3a-
DIyWKOH. ¥Y6enuTech, 4TO pyKaB He OpOLI€H Ha mpHYase
WU najybe cyaHa.

23. PykaBa He MO/IKHBI JeXKaTh B JyXaX HepTH HIH
APYTUX KHAKOCTeH, KOTOpble MOTYT BEHI3BATH pa3pylleHHe
PE3UHBL.

24. Hacocsl HarneraTesbHO-BCAChIBAIOLIETO  J1eHCTBHS
cjelyeT OTPEry/JaupoBaTb 4O CBeJeHHs NYyJbCALUH K MHHH-
myMy. IlpenoxpanurtesibHble KjamaHbl He JONYCKAIOT IOBHI-
IIeHHs1 JaBJeHHsi B Hacoce Bbilie 125% ucnpiTaTe bHOrO
JaBJeHusi pyKaBa. BosayliHbie KOJIAaKH Hacoca JOJKHBL
ObITb 3allOJHEHbl BO3JYXOM B TeueHHE BCEro mpoiecca Io-
Jlaud MaTepHa/oB.

25. LleHTpobeKHble HACOCHl € INPHUBOJAOM OT TypOHHH
JOJNXKHBL OBITH OTPEry/JHpPOBaHB TaKuM 00pa3oM, 4TOOH
JaBJeHHEe B HHX IPH OTCYTCTBHH TeUEHHS KHUJKOCTH He IIpe-
BBILUAJO HCOBITATE/IbHOIO AaB/JeHHS B pyKaBe B 3aBOACKHX
yCJOBHSX.

26. Ilepen mojgauefi HeTH Bce K/aaldaHbl HOJKHBI ObITh
npoBepeHbl. KaTeropuuecku 3anpelaeTcss BHe3alHO 3aKphi-
BaTh KJallaH B IIpolecce TPAaHCIOPTHPOBKH KHAKOCTH IO
pPYKaBy, TaK KaK 3TO MOXeT BbI3BaTb THApaBJ/IHYecKHi yrap.

27. Tlpu temneparype HedTu cBbiie 82°C cpOK cayxKObl
pyKaBa cOKpallaeTcs.

28. JIo6bIM crocoboM cilefyeT yCTpaHHUTb TpeHHe pyKa-
Ba 0 naay6y miau J00ylo yacTh CygHa, OCOOEHHO B cayuae
IpHMEHEeHHs] HacOCOB HarHeTaTe/lbHO-BCAChIBAIOILEro Jefi-
CTBHS.

29. He nmonmyckaiiTe KOHTakTa pyKaBa C Tropsdeif 1o-
BEPXHOCTbIO.

30. IIpy u3MeHeHHH BBICOTHI MOAbeMa CyAHA CJeAyeT
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OTperyJIupoBaThb ONOPLI pPyKaBa A/ CONDAHEHHS paBHOMep-
HOIf KDHBH3HHBI.

31. B mpolecce skcn/ayaTalMu cleAyeT TILATEIbHO Ipe-
JNOXpaHATb DPYKaB OT H3OBITOYHBIX HanpsXeHu#d. Pabouui,
06CayKUBAIOWUHA 3TOT y4acTOK, NPH HeOOXOAMMOCTH JOJ-
KeH CYMeTb NPHHATh Mephl AJs NpeloXpaHeHHs pyKaBa OT
paspylleHHus.

32. IlpakrtuyeckuM IIyTeM YCTaHOBJEHa ONTHMaJ/bHas
BO3MOXKHasl CKOPOCTb T€UEHHS KHJAKOCTH 1O DYKaBy: B py-
KaBax /sl JerKHX M CPeJHHUX YCJOBHH 3KCIJyaTallud —
9 M/c, B pykaBax AJs TSKeJbBIX YCJIOBHH 3KcIyara-
uud — 12 m/c. CooTBeTCcTBYyIOLIAS TPOH3BOAUTENBHOCTD IPH
ckopoctH 9 u 12 M/c U MJIOTHOCTH KHUJAKOCTH, paBHOH I,
npHuBeleHa HUXKe:

Cropocms mederun 9 m/c

HomuHaJBHEIH BHYTPeHHHH
JinaMeTP PyKaBa, MM . 100 150 200 250 300 400 500
[NpoussofurensuocTs, T/4 240 540 960 1500 2200 3900 6000

Cropocmbs mevenus 12 mjc

HowmpHa/bHBIE BHYTpeHHHU
Jdametp pykasa, mM. . 150 200 250 300 400 500
ITpoussonurensHocts, T/4 720 1300 2000 2900 4700 8000
Takum o6pa30M, CpOK CJIy}K6bI pyKaBa 3aBUCUT KaK OT
CKODOCTH TEYEHHS, TaK U OT yCJIOBI/Iﬁ IKCmayaTaluu.



fJIABA 15

CJ/IOBAPb TEPMUHOB PYKABHOIO
NMPOU3BOLACTBA

A6copGuust Biaru (moisture absorption) — noraomenne
BOJIbl PE3UHOBBIM HJIH TEKCTHJbHBIM MaTepHaslOM.

A6copbuus nosropHas (moisture regain) — mosTopHOC
HOrJIOIEHHe BOABI TKaHbLIO.

Aproknas (autoclave) — cocys, NpHMeHsSEMBIA IJIs BYJI-
KaHU3alHH PE3MHOBBIX H3JEJNHH NapoM IOJ [aBleHHEM.

Anresus (adhesive) — BelecTBO, KOTOPOe INPHMEHSIOT
JJIS1 CBSI3H MEXJY OBYMS IIOBEPXHOCTHBIMH CJIOSIMH.

Apnresuonnoe mnokpeTHe (adhesive coating) — mokphi-
THE, KOTOpPOe HaHOCAT Ha NOBEPXHOCTb MJis NOBBIIIEHHS aj-
re3ud CO CMEXHOH II0BEPXHOCTBIO.

Anresuonnas tkaHp (adhesive fabric) — cnmenuanabHO
oGpaGoraHHast TKaHb, oOecneyHBawIlas CKJIeHBaHHE IIO-
BepXHOCTEH, MEX/1y KOTOPHIMH OHa HaXOMHTCH.

Anresus (adhesion) — mpo4YHOCTb CBSI3H MeX/Jy NOBEpX-
HOCTSIMH PE3MHOBOI'O H HEPE3HHOBOIO MaTepHaJIOB.

Anresuu HapyuweHnue (adhesion failure) — 1) paccioe-
HHEe ABYX MOBEDPXHOCTEH IOJA AEHCTBHEM YCHJ/IMs, BeJIHYHHA
KOTOpPOro MeHblie TpeOyeMOH MO JOKyMeHTalHMH, 2) pac-
CJIOEHHE ABYX COCEJHUX TOBEPXHOCTEH INPH 3KCIIyaTalHH.

Anresus cnoes (plyadhesion) — ycunue, Heo6xomumoe
I/ pa3belHHEHHS CMEXHBIX C/JI0eB CHJIOBOTO KapKaca.

Anrtnosonanr (antiozonant) — uHrpeAueHT, NpHUMeEHse-
MBIH AJSI 3aMeJJIeHHSI CTapeHUs pe3UHBl INOJ JAeHCTBHEM
030Ha.

Anrtuorcunant (antioxidant) — HHrpefHeHT, NpuMeHse-
MBI /IS 3aMeJJIeHHsI CTapeHHsT pEe3HHBl MOJ JAeHCTBHEM
KHCJIOPOJa.

Bannow BosaywHbi#l (air bomb) — 6ansoH, npexHasua-
YEHHBIH AJS 3aNOJTHEHHS BO3IYXOM, HCTOJNb3YIOT NMPH HCIbI-
TAHUSX Ha YCKOPEHHOEe CTapeHHe.
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Basnon kuciaoponuwii (oxygen bomb) — cocyn, mpen-
Ha3HAYEHHBIA [IJI1 XpaHEHHWS KHCJIOPOLA IIPH MOBHIIIEHHOH
TeMIepaType, HCIONb3YIOT NPH HCIOBITAHHH Ha YCKOPEHHOE
CTapeHHe.

Bunr (herringbone wrap) — y3kasi moJiocka TKaHH, CIH-
paJbHO HaMaTbiBaeMas BOKDYT pyKaBa MAJs CO3IaHHS Ha-
DYKHOH ONPECCOBKH TPH ByJKaHH3aUHH (CM. TaKXe wrap-
ped cure).

BunT 1715 ompeccoBku mBa (seaming strip) — mosocka
MaTepuaJsa, HakJaiblBaeMasl MOBepX IIBa JIJsI €ro olpec-
COBKH.

Bunt npsamoit (straight wrap) — nosoca Jserkoit Tkauy,
OCHOBHBEIE HHTH KOTOPOH pacloJIOXKeHbl NapaJelbHO OCH
pykKaBa.

Bunra cienn (wrapper marks) — ocraTku GHHTOBOYHON
TKaHH Ha NIOBEPXHOCTH PYKaBa.

BunroBka (spiral wrap) — cnupaJjbHast 0OMOTK2 TKaHbIO
JJIS1 OIIPECCOBKH NPH BYJKaHH3ALHH.

Bpekep siuencrniii (leno breaker) — penkas TKaHb, H3-
TOTOBJIEHHAST H3 TPYOOH MpPSIKH.

Bpousi (armour) — 3anIHTHOE MOKPHITHE HA PYKABE, BH-
IIOJIHEHHOEe B BUJe OOMOTKH MJIM CHHpaJH IJs NpeloTBpa-
meHusT GU3HUECKHX MOBPEKIEHHI.

Bypt, xomyr (band) — 1) wmerannuuecku#t GYpTHK Ha
HUIITeJe KOHLEBOTO HAKOHEUHHKA, IPHUKPEILIIeMBIE C Io-
MOILBIO CBAPKH, rOpsiueil HalPeCCOBKH HJIH OTJHBKH, 2)TOH-
Kasi MeTaJJIHyecKas IOJIOCKa, HCIosb3yeMas Kak 6e360To-
BOH 3aXKHM.

Baspun (mill) — Mamnea ¢ ABYMS TOPH30HTAJTLHBIMH
BaJKaMU JUIsL TJIACTHKALUH HJIH CMEIIeHHsT PE3WHEL.

Bapxka (cure) — mpoiecc ByJTKaHU3aLHH.

IIpomomxurensHocTh Bapku (cure time) — Bpems, He-
o6xonuMoe IJS BYJKaHU3ALHH H3JeJHsT NPH TAHHOH TeM-
mepartype.

Banyrue Bciencrerie nedekra csunua (lead pop) — me-
CTHasl HeJOINPeCcCoBKa; B3LyTHe Ha IIOBEPXHOCTH pYKaBa,
BYJIKaHH3yeMOT0 B CBHHLOBO! 060JI0UKe, BHI3BAHHOE ee
NIOBpEXKAeHHEM.

Bxknrouennss nocroponnue (foreign material) — smoGeie
BeliecTBa (AepeBo, 6yMara, MeTaJll, MECOK, I'PSI3b HJH IHT-
MEHT), KOTOPHIX He JOJIKHO OLITh B PE3HHOBBIX CJOSIX PY-
KABa [IPH HOPMAJNbHBLIX YCJIOBUSIX.

Bwmartuna B ceunue (lead denl) — yray6aenue B napyx-
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HOH NOBEPXHOCTH pyKaBa, BHI3BaHHOe AedopMalinell CBHH-
110BO#t 060JIOUKH Tepes ByJIKaHH3alHeH.

Boznyx 3axBauennwiit (tpapped air) — Bosayx, momas-
IUHA B pyKaB NPH BYJKaHH3AIMU W BHI3BIBAIOUIMH paccioe-
HHe U NOBEPXHOCTHBIE Je(eKTH.

Bonmocrofikocts (water resistant) — crofirkocts ¥ paspy-
‘IIalomeMy HefCTBHIO BOJIHL.

BoccranaBiuBaeMocTh asnacTHueckass (nerve) — mepa
YIPYrOCTH HJIH 3J1aCTHYECKOT0 BOCCTAHOBJIEHHSI TNOCJTe Je-
(opMaLMK Pe3HHOBOH CMECH WJIH KayuyKa.

BoccranoBnenue (recovery) — CTeNeHb BOCCTaHOBJICHHS
nepBoHauaNbHOH GOPMEI MJIH DPa3MepoB pyKaBa Tocae Je-
thopmManuy.

Byakanusanus (vulcanisation) — HeoGpatumbiit  mpo-
necc, NIPH KOTOPDOM DE3HHOBas CMeChb 3a CYeT H3MeHEeHHs
CBOETO XMMHUYECKOTO CTPOeHHS (CTPYKTYpHpOBaHHS) CTaHO-
BUTCS MeHee IJIaCTHYHOH M IpeBpamiaercss B Gojee 3Jjac-
THYHYIO, YCTOHUHBYIO K JAeHCTBHIO OpPTaHHYECKUX XKUILKOCTeH
npH HabyXaHWH, K AeHCTBUIO BBICOKHX M HH3KHX TeMIepa-
Typ PE3HHY.

Bynkanusanust Bo3pyuiHasi (air cure) — ByJKaHH3ALHUS
6e3 HarpeBa (cM. Takxke Hot air cure).

Bynkauuszauus ropsiunM Bo3ayxoM (hot air cure) —
BYJKaHH3aUHUg HarpeThIM BO3AYXOM IOJ AaBJeHHEM WJIH Oe3
naBjenus (cM. trakxke air cure, vulcanisation).

Bynakanuszanuun ontumyMm (optimum cure) — cremeHb
BYJKaHH3alWH, IPH KOTOPOH HOCTHraercs xKesnaeMas KOM-
GUHALHS CBOHCTB.

Bynkauuzanus octpeiM napoM (open steam cure) — me-
TOJ BYJKaHH3alHH, IPH KOTOPOM Nap KOHTaKTHDPYET C BYJ-
KaHH3YEeMBIM H3JeJTHEM.

Bynkanusanus B gopme (flat cured) — meron Bysnkanu-
3allMH NOXapHOTrO pyKaBa B IJIOCKOH dopMme.

Byakauuszauuss ¢ Ounrtom (wrapped cure) — mporece
BYJKAHH3AIHH C HCIOTb30BAHHEM OIPECCOBBIBAIOLIETO Ma-
Tepuasna (0OLIYHO TKAHH) IJ5 CO3LAHHS HAPYKHOTO JaBJe-
HUS.

Bysnkauusanus ¢ npuMeHeHneM ocBHHueBaHusi (lead
press cure) — ¢opMoBasi ByJKaHH3allMs, IPH KOTopo# ¢op-
MO#i SIB/ISIETCSI CBHHIOBAS 060JI0UKa.

Bsasauwbiit uexon (knitted ply) — HempepbiBHast uuaHHI-
prueckast Tpy6a, o6pa3oBaHHAs MONMEPEYHBIMH NMETJISMH BO-
JIOKHA.
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Bsisanbnas mamuna (knitter) — mamuna ans usrorTos-
JIEHUS] TPHKOTaXKHOH TKaHH C IOMOILBIO KPIOYKOB, 3allel-
JSIOLIMX HHTH TaKHM 00pa3oM, YTOOBI NOJYUHJCS PSAA IIO-
C/IeloBaTe/NbHO COeHHEHHBIX NeTellb.

Bsaskocte no Mysn (Mooney viscosity) — BSI3KOCTb
KayuyKa WJIH pe3UHbl, H3MepeHHas ¢ IOMOLIbI0 BHCKO3HMET-
pa Myuu.

Bsiskocts xapakrepuctuyeckass (intrinsic viscosity) —
OTHOIIIeHHEe Pa3HOCTH BI3KOCTH pacTBOpa MAaHHOH KOHLEHT-
palyu ¥ BA3KOCTH YHCTOIO PAaCTBOPHTENS K IPOH3BEJEHHIO
BSI3KOCTH UHCTOTO PACTBOPHUTENS H 0ObEMHOH KOHUEHTPaLUH
pacTBopa.

Burskka (stretch) — 1) yBennyeHue miauHE; 2) pa-
CTSI?KeHHe NOXKAaDHOI0 PYK4Ba IPH BYJIKAHH3ALHH C LEJbIO
YMEHBbILIEHHS ero NocJeLyIOlero yAJuHeHus.

Buiuperanue (bloom) — ofeciBeynBaHHe HJIH H3MeHe-
HHe BHJA HAPYKHOH IIOBEDXHOCTH pEe3MHOBOIO H3JeJHd,
BBEI3BAHHOE MHUTpalliell KHAKOTO HJIM TBEPAOr0 HHIpEJHEeH-
Ta, HalpuMep cepsl WJIH Bocka. He myrath ¢ nonaganueM Ha
NIOBEPXHOCTb H3Jie/Hs MIOPOLIKA H3BHE.

Fny6una morpyxkenus (indentation) — 1) medopmamus
IIOBEPXHOCTH IIPH H3MEpPEHHH TBepAOCTH Ha KaKOM-JIu60 U3
CTAHAAPTHBIX TBEpPJOMEDOB; 2) NPOKOJ B HApPYyXKHOM cJloe
pyKaBa.

I'pa6-ucneiTanue (grab test) — ucnerranue Ha pacrsaxe-
HHe AJd TKaHOro MaTepHaJa, HCIoJb3yloliee ofpasel 3Ha-
YHTEeNbHO GoJiee LIMPOKHH, YeM 3aXKHMBl, B KOTOPBIX 3aKpel-
JIeHBl KOHIIBI HCIBITYeMOro o6pasiia.

I'pubocroiikocty (mildew resistance) — conpotusJieHue
paspyluamlieMy JeHCTBHIO IIJeCeHH.

HaBnenne pabouee (working pressure, operating pres-
sure) — MakcUMaJ/bHOe JaBJeHHE, KOTOpPOe MOXKeT ObITh B
PYKaBe IpH 3KCIJyaTallMH, BK/IIOYass OLHOMOMEHTHEIE MHKO-
Bble Harpy3KH.

JlaBnenue pasphiBHOe (burst pressure) — paBieHHe, NpH
KOTOPOM IIPOMCXOAUT pa3pyllieHHe DyKaBa.

JlaBneHve pa3pbiBHOe MHHHMMaJ/bHOe (minimum burst
pressure) — HauMeHblllee JaBJeHHe, NIPH KOTOPOM HacTy-
naer paspyllieHUe PyKaBa B 3aJaHHBIX YCJIOBHSX.

Henrpe (denier) — o6o3HauyeHHe TOJIIIHHB OJHHOYHOTO
HelpephIBHOTO BOJIOKHA; Macca BoJokKHa aauHod 9000 M,
BbIpaKeHHasi B rpaMMax.
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Jiuamerp GapaGana (reeling diameter) — MHHUMaJ/bHbIH
IuaMerp GapabaHa, Ha KOTOPBIH MOXeT OBbITH HaMOTaH pPY-
KaB 0e3 MOBpeXAeHHS.

Nuamerp Oyxtbi (coiling diameter) — MHHHM aJbHbIH
AuaMeTp OyXThl, B KOTOPYIO MOXKeT ObITb CBEPHYT PyKaB 6es
[oBpexXKJeHHs.

[lnuHa motokKa 3a OAMH o6opotr (lay) — mHHa NYyTH,
IPOXOAUMOro Jo060H TOYKOiH MOTOKa 3a OAHH obopor.

IusiekTpuyeckass mnpounocts (dielectric strength) —
COTPOTHBJICHHE H3/leTHs IPOCOHHOMY ACHCTBUIO SJEKTpHUe-
CKOTO TOKa.

Ionyck (tolerance) — 1) MHHHMaJbHOE H MaKCHMaJb-
HOe 3HAUEHHs pa3MepoB; 2) 06,acTh JONMYCTHMbIX OTKJIOHE-
HUH, 00bIYHO B 06€ CTOPOHBI OT HOMHHAJbHBIX.

Ilops (mandrel) — yJIJIMHEHHbIA 2KeCTKHH HJIH rubKui
CTepeHb KpPYIVIOTO CeyeHHs, NMPUMeHSeMblll KaK BHYTPEH-
HAd omopa NpH c6OpPKe M BYJKaHH3allMdl pyKaBa H Ipea-
Ha3HaYeHHBIH [AJs (POPMHPOBAaHHUS 3aJlaHHOI'O CEYEHHS.

Jopu ru6kuii (ilexible mandrel) — AJIMHHBIA KpYrJIBId
rafKHil CTepXKeHb, CIIOCOGHBIA CBEPTHIBATbCS B OyXTy Ma-
Joro Auamerpa. VICIo/nb3yroT KaK BHYTPEHHIOIO ONOPY HPH
IPOH3BOJCTBE PYKaBOB HEKOTOPBIX TUIOB. MoxKeT ObiTh W3-
FOTOBJIEH W3 pe3UHbl WJIH TJaCTMacChi H HMeTb CepJeyHHK
13 ru6KOH IPOBOJIOKH AJS NPeJOTBPAllleHHs] BHITATHBAHHSA.

Jopuosblii pykaB (mandrel built) — pykas, H3roToBJeH-
JICHHBIA M CBYJKAHH30BAHHBIA Ha JOpHE.

3a6onHB Ha CBHHIOBOH o6osouke (lead chip mark) —
MaJieHbKHe OOpO3JAKH HJH OTMETHHBl Ha IIOBEPXHOCTH
OCBHHIOBAHHOIO PyKaBa, OCTaBJEHHble YaCTHIAMH CBHHILO-
BOH OKaJIHHbI.

3asop (nip) — weap MeXKAy BaJKaMH CMECHTEJbHBIX
BaJIbIleB HJIH KaJlaHJpa.

3aknaaka (stock) — macca HeByJKaHM30BaHHOH pe3H-
HOBOH CMECH OnpeJe/JeHHOro cocTaBa, eAMHOBPEMEHHO H3ro-
TOBJIEHHOU Ha CMECHTEJbHOM 000DPYyNOBAHHUH.

3amac npouynoctH (safety factor) — koadpduuuent Ges-
ONAaCHOCTH, NpeACTaBJsIOUINH co60 OTHOIIeHHe paspyuia-
L1ero JaBJeHusl K pabodeMy.

3anoauutens (filler strip) — mosoca peauHbl, yJoXKeH-
Hasi MexX/y IpOBOJIOKAMH B HABHBOYHOM PYKaBe.

H3ru6 (bend) — kpHBH3HA pyKaBa IO OTHOIIEHHIO K
IpSAMOH JIMHHH, BhHIpa’KeHHAasi B rpajycax Ha eJUHHIY AJH-

HBl WK B BUAE paauyca uaruba.
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Waru6 npu Huskoii Temneparype (low temperature
flexing).

Hsruboycroitunsocts (flex life) — cnocobHocTh pesnHo-
BbIX TeXHHUYECKHX H3IeNHIl MPOTHBOCTOATb AeHCTBHIO IHUKJIH-
UeCKHX H3rHOAIOIIHX HArpy3oxK.

Haru6oycToiiunBOCTh TPH HU3KOH Temnepatype (low
temperature flexibility) — cmoco6HocTh pykaBa K H3THOY,
neperu6y H CBEPTHIBAHHIO NPH HHU3KUX TeMIeparypax Ges
noTepH paboTOCNOCOGHOCTH.

Vsnoc Hapy:xkHOrO cJioss (cover wear) — pa3pylieHHe
HapYXKHOTO CJOS BCJAEACTBHE TPEHHS IPH 3SKCIIyaTalHH.

Wmnyasce (impulse, surge) — 1) ycuime, oT KOTOpOro
BO3HHKAeT HeOXHAaHHass MAedopManHs HJIH NepeMelleHHe,
HampuMmep THAPAaBJIHYECKoe NaBJeHHe B PyKaBe; 2) ObICTPHIA
KPaTKOBpEMEHHBIH MO ’beM [ aBJIeHHS.

WurepBan (spacing) — paccTosgHHe MexKAy COCeIHHUMH
BHTKaMU CIUPaJbHOTO PYKaBa, BKJIIOYas AHaMeTp IPOBOJIO-
k. OTiuyaTh OT «lIara», B KOTOPHIl He BXOIHUT AHaMeTp
TNIPOBOJIOKH.

Hckpusienne TkaHu (crimp) — 1) cuHycoHZasbHOe
HCKPHBJEHWE HHUTH OCHOBBHI MJIH YTKa IIPH H3TOTOBJIEHHH
TKaHH, 2) pa3HHLA B PacCTOSHHUM MeXIy ABYMS TOYKaMH
HHTH B TKaHH H MEXJAY TeMH XKe TOUKaMH TOH e HHTH,
BBIHYTOH U3 TKaHU M paclpsMJIEHHON.

Ucnwitanwe poskcmiyarauuonnoe (preproduction in-
spection or test) — ucnreiTranve 06pasloB PyKaBOB H3 OINBIT-
HOM TapTHH AJS OIpelNeseHHS COOTBETCTBHS TEXHHUECKUM
TpeGOBaHHAM C LENbI0 YTOUHEHHS TEXHOJOTHH H3rOTOBJIE-
HUS.

UcneiTranwe ©Ha Bakyym (vacuum test) — ucnbiTaHHe
BCaCHIBAIOLIEr0 PYKaBa Ha CONPOTHBJIEHHE CMSITHIO NMOX Hefi-
CTBHEM BaKyyMa.

Hcnwiranne Ha repMernudoctsh (hold test) — ucnbiranue
THADaBJINYECKHM JIaBJEHHEeM, IIPH KOTOPOM pyKaB H3HYTPH
IOABEPralT BO3NEHCTBHIO T'MIPABJHYECKOTO JaBJCHHS OIl-
peneseHHOH BeJMUYMHBI B TeUeHHe 3aJaHHOrO NepHona Bpe-
MEeHH.

HcnwiTanne ma wusruboycroiiuusocts (flex life test) —
J1abopaTOPHBINl METOJ ONpefesieHHs] YCTOHYHBOCTH PE3HHO-
BOrO H3JeJHS NP AEHCTBHH NHHAMHYECKHX H3THOAOMHX
Harpysox.

Ucnweitanne Ha u3Hocoycroiiunsocth (endurance test) —
NPOMBIILJIEHHOE HJIH CTEHIOBOE HCMBITaHHE, NPH KOTOPOM
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U3lenyue NOBOASIT N0 pas3pyLIeHHs NPH YCJIOBHSX, HMHTH-
PYIOLIHX 3KCIyaTallHOHHBIE.

HcnblTanue pjas onpepejeHus cpoka cayx6ur (life
test) — nabopaTopHoe HCHBITaHHE PYKaBa C 11eJbIO Ompelne-
JIEHHS YCTOHUYMBOCTH K BO3JEHCTBHIO Pa3pyUIAIOLIHX CHJI H
yceaoBuii. CM. takxke lcnbiTaHHe Ha YCKOpEHHOE CTapeHHe
(accelerated life test).

Hcnwitanne nosocw (strip test) — ucneiTanune na pacrsi-
’KeHHe T0JIOCHl TKaHH, 3aKpellVIeHHO# B 3a)KHMaX, 6oJiee HIH-
POKHX, YeM HCIBITyeMas MoJoca.

HcnweiTauus cpatounele  (qualification inspection or
test) — npoBepka 06pa3loB pPyKaBOB H3 CEpHIHOH MpOH3-
BOJACTBEHHOH IIapTHH Ha COOTBETCTBHE TEXHHYECKHM Tpebo-
BaHHAM NOTpebuTess.

HcnbiTanne Ha crabuibHOCT pPa3MepoB IPH THAPOCTA-
tnyeckoM pasJeHnu (hydrostatic stability) — ucneiranue
pPykKaBa Ha U3MeHeHHe JJIMHBLL IPU ONpeleeHHOM IaBJEHHH.

Hcneiranne Ha yckopeHHoe crapenue (accelerated life
test) — smo06oit HaGop ycnoBH#l MCHBITaHHsS, NMpelHa3HAUEH-
HBIX AJIS1 BOCIIDOHM3BENEHHS B TeueHHEe KOPOTKOrO BpeMeHH
sthdexTa yXyAUIEHHS CBOHCTB, KOTOPHIH HaGiaiogaercss IpH
3KCIJIyaTallld B HOPMAaJbHBIX YCJIOBHAX.

HcneiTanue crennosoe (bench test) — cneumanbhoe ue-
NBITAaHHE B YCJOBHSAX, UMHTHPYIOIIMX YCJIOBHSI 3KCILTyaTa-
MY, Ha JabopaTopHOM 060PYIOBaHHUH.

Hcrounnk yreukn (keaker) — 1) Tpewwna wiau oTBep-
CTHe B KaMepe, yepe3 KOTOPO€ BBITEKAeT KHIKOCTb; 2) He-
repMeTHYHAsT KOHIeBast 3a/ieJlKa PYKaBa.

HcenbiTanue skcmiayatanuonHoe (service test) — wucrmpl-
TaHUe, IPU KOTOPOM H3JeJTHS NPOBEPSIOT B NefCTBUTENbHEIX
YCJIOBHSIX 3KCIyaTalkH.

Hcrnpanune (abrasion) — H3Hoc MaTepuasna noj AeHCT-
BHEM TpPEHHSI.

Kanaunp (calender) — mammHa c TpeMsi uau GoJiee
MaCCHBHBIMH BaJKaMU C BHYTPEHHHM HarpeBOM HJIH OXJaX-
JIeHWeM, BpalllalOLIMMHKCS B INPOTHBONOJIOXKHBIX HampapJe-
HusAX. Kanamap npUMeHSIOT AJd JIHCTOBAHHSI PE3HHDI, TPO-
Ma3KH WK OGKIaLKH TKaHH Pe3HHOM.

Kawmepa (tube, lining) — BuyTpeHHHil cJoil pykaBa u3
PE3HHBl UJIH MJIAaCTMACCHI.

Kamepa o6mortounass (mandrel wrapped) — kamepa, us-
roToBJeHHass 0OMOTKOH TOHKOH HeBYJKaHH30BaHHOH Pe3HHHI
BOKPYT JOpHA.
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Kawmepa mopucrass (porous tube) — 1) dusuueckoe co-
CTOSIHHE KaMephl pyKaBa TIpH HaJHYHM TOp; 2) KaMepa
pyKaBa, XapakTepH3yloomiascsi O0JbIIOH NPOHHLAEMOCTBIO.

Kamepa penvednass (wavy tube) — kamepa pykasa,
BHYTPEHHSSI TOBEDPXHOCTb KOTODOH JecdopMHpOBaHa OIJIeT-
KOl B MecTax, COOTBETCTBYIOIUX IlepeceyeHHsiM HuTeH (BHI-
CTYNBl U BOAAHHBI).

Kamepa Toukas (thin tube) — xamepa, Tonmuua KoToO-
poit MeHblile TpeGyeMOli.

Kawmepa yronennas (pitted tube) — kamepa c Bmaguua-
MH Ha TIOBEPXHOCTH PE3WHOBOTO CJIOS.

Kapkac (carcass) — ycuiuBawouuii 37eMeHT KOHCTPYK-
MM pyKaBa M3 TKaHH, KOpJa WJIH MeTaJJa.

Kneememranka (churn) — eMKocTb, B KOTOpOil pPe3HHO-
Bble CMECH JHCIEPTHPYIOT B PACTBOPHUTE/ISAX AJS H3TOTOBJE-
HHSI PE3HHOBOTO KJes.

Kucnorocrofikocts (acid resistant) — cnoco6HocTh BbHI-
JlepKUBaTh AeHCTBHe NAHHOH KHCJIOTH B YKa3aHHBIX Ipeje-
JlaX KOHIIEHTPalHH! H TeMIepaTypHl.

Kne#t (cement) — nucrnepcusi HeBYJKaHH30BaHHOH pe3H-
HBl HJIH KayuyKa B COOTBETCTBYIOLIEM paCTBODHTEJE, HC-
ToJb3yeMast B KauecTBe aAre3nBa WJIH KJIEEBOI'O ITOKPBITHS.

Kunefikocts (tack) — cmoco6HOCTE K CKJIEHBaHHUIO,

Kon (date code) — mo6ass KoMOHHALUS 4HCET, CHMBO-
JioB, GYKB WJH IDYTHX 3HAKOB, IPHMEHSAEMBIX H3TOTOBHTE-
JeM s 0603HaueHHS BpEeMeHH H3TOTOBJEHUS NaHHOI'O H3-
JeJTus.

Konbuo (ferrule) — Kosbllo Ha KOHIEe pyKaBa IJIsS HpH-
COeIMHEHHUST KOHUEBHIX 3alesok. Moxer OBHITH HalZeTo Ha
PYKaB IO TOTO, KaK B HEro BCTAaBJEH HHIeJb, HJIH IOCTEe
3TOTO.

Kouen (end) — omuH H3 HECKOJBbKHX MapaJJelbHBIX NO-
TOKOB, CXOASIUINX CO IUMYJNH ONJIETOUHOH MAaIIUHEL.

Konen npswmoit (straight end) — konen pykasa, BHYT-
pPEeHHHII IHaMeTpP KOTOPOrO paBeH BHYTPeHHeMY AHaMeTpy
OCTaJILHOTO PYKaBa.

Kowuen otkpeiteiii (plain end) — koHen, pykaBa Ge3 3a-
TJIYLIKH.

Komery ysenunuenneiilt (enlarged end) — xowen pykasa
IJIsl YCTAHOBKH HHMIMENST YBEJTHUCHHOTO IHaMeTpa, HMeIo i
ceueHHe GOJIbILIEr0 A¥aMeTpa, YeM TeJo pyKasa.

Konen mwepoxosauublii (ground finish) — Koxen pykasa,
06paboTaHHBIA LIEPOXOBaHHEM,
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Konuenrpuunocts (corcentricity) — onunakoBast Tos-
IIMHA CTEHOK pPYKaBa, H3MepeHHasi B IJIOCKOCTH, NepreHIH-
KYJSIDHOH OCH pyKaBa.

Kopn 6pekepuniii  (cord breaker) — penkast KopaHas
TKaHb, IDUMeHsieMasi B pyKaBe IJIs1 paclpeleseHusi THHaMH-
YeCKOM Harpy3KH, MOBLIIUEHHUSI aJre3Hd HJIH TOTO H APYTOro
BMecTe.

Kocsk (bias cut) — 3aroToBka TeKCTHJILHOTO MaTepHa-
Jla, OTpe3aHHas JHaroHaJbHO TIOJ OCTPHIM YTJIOM K Hampag-
JIEHHIO HUTH OCHOBHI.

Kpomka (loop edge, selvage) — kpai#t TkaHu, ob6pasye-
MBIt 6oJlee 4acCTHIM IlepellJieTeHHeM HHTeH yTKa BOKpPYr
HUTEH OCHOBBI, UeM Ha BCell OCTaJbHOH MJOLIAAH TKaHH.

Kpyuenune (twist) — 1) kpyTka BOJIOKHA; YHCJIO BHTKOB
BOJIOKHA Ha IJHHe B 1 H10iiM; 2) NOBOPOT pyKaBa BOKDYT
CBOei OCH TOJ, NefICTBHEM BHYTPEHHEro JaBJEHHS.

Manxera msarkas (soft end) — xonen pykaBa Gez me-
TasnJo0Kapkaca.

Mapxka usrorosurensi (manufacturer’s identificatfon) —
ycJoBHOe 0603HaueHHe TPeANPHUATHS-U3TOTOBUTENS HE py-
KaBe.

Mapkuposka (brand) — 3HaK WM CHMBOJ, ONpeResio-
mUH# H3JeNHe W H3rOTOBUTENb WJIH OXHO M3 HHUX, HAHOCHT
crnoco6oM THCHEHHS, HHKPYCTALUH HJIH [IeYaTH.

Macnocroiikuit  (oil-proof) — ycrofiuuBbiit Kk BO3HeHCT-
BHIO Macsa, HU OAMH H3 MMEIOLIHNXCSA 3JacCTOMepoB He o6Jsa-
JlaeT TIOJIHOH MacCJOCTOHKOCTBIO.

Marounas cmech — (masterbatch) — npeasapureabro
H3roTOBJIEHHAsA CMeChb KayuykKa C OJHHUM Hau Gojiee MHrpe-
IUeHTaMH C LeJblo YJYYLIeHHs] THCIEePTHPOBAHUS M CMelle-
HUS Pe3HHOBON CMeCH B CMeCHTeJIbHOM OGOpYNOBaHHH.

Merannouexon (wire woven) — MeTaJ/lioKapkac, HaKJja-
JIbIBaeMBIil TIOCPEACTBOM KPYTJIOTKALKOrO CTaHKa.

Murpauus (migration) — dopma nuddysun (BrBera-
HUEe) yCKOopHTeJel, aHTHOKCHIAHTOB, aHTHO30HAHTOB, Cephl,
MsAruuTened ¥ MUrMeHTOB.

Monynp usru6a (bending modulus) — ycunue, Heo6x0-
JauMoe, 4yToObl H30THYTb PYKAaB IIO0 ONpeleseHHOMY palHycy;
N0Ka3aTenb KeCTKOCTH.

Monynw (average modulus) — oTHoleHHe OOGLIEr0 H3-
MeHEeHUsI HanpsixKeHHs K oOIleMy H3MeHEHWI0 HarpyskH,
XapaKTepusyiolleecss CpelHMM HAKJIOHOM KDHBOH «Hamps-
JKeHHe — Harpyskar.
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Mydra (coupling) — mpucnocobyieHHe Ha KOHILE pyKaBa
JJ1S NPUCOEJHHEHH ST KOHLEeBOH apMaTyphbl H COXpaHEHHS MPO-
XOAHOro ceueHHs. MydTa coelyuHeHa ¢ BHYTPEHHHM HHIIIe-
JieM pe3bboll.

Ha6yxanune (swelling) — yBesuuenne o6beMa HJIH JIH-
HeidHbIX pa3MepoB o0pasla NpH TMOTPYKeHHH B KHAKOCTb
HJIM TIOJ BO3JEHCTBHEM Ilapa.

Ha6yxanue B macne (oil swell) — usmenenne o6beMa
o0pasua pe3uHbl IPH BO3LEHCTBHU MacJa.

Harpyska ynapunasi (shock load) — mukoBoe Hampsixe-
HHe, BBI3BAHHOE BHE3aNHBLIM HarpyKeHHeM.

Hanoxennn#i nmox yriom (bias laid) — marepuad, Ha-
JIOKEHHBIH MJIH OOMOTAHHBIA TaK, YTO HHTH OCHOBBI pacro-
JIOXKE€HbI TIOJA OCTPBHIM YIVIOM K IIPOAOJBHON OCH pYyKaBa.

Hanoxxenune cnupanpHoe (spiral lay) — cmoco6 Hanece-
HHSl CHJIOBOTO KapKaca ¢ y4eTOM YIJa WJH Ilara HaMOTKH.

Hanonuurens (filler) — 1) unrpenuent (o6BIYHO B BuAE
NOpOLIKA), KOTOPBHIH AO00AaBJISIOT B PE3HHOBYH CMeCh I
YJAY4LIeHHs] KaYyeCcTBa HJIHM CHHXKeHHs ce6eCTOMMOCTH; 2) Ma-
TepHaJ, IpUMeHseMblil IPH H3rOTOBJEHHH pyKaBa HJs 3a-
IOJIHeHHS NYCTOT H NPOMEXYTKOB Me€XJAYy BHTKAMH IIPOBO-
JIOKH; 3) TepMHH, KOTOPBIH HelpaBHJIbHO HCIOJb3YIOT B 3Ha-
YeHHH «yTOK», 00O3HA4alOIHI IONEepeyHyi0 HHTb B
TEeKCTH/IbHOM KapKace NMOJOTHSHOIO NepeleTeHH s,

HapyxXubift cjoli (cover) — BHEUIHUH 3JeMEHT KOHCT-
PYKIHH pyKaBa, clyKamuil oObIYHO AJS 3aLIHTHl CHJIOBOIO
Kapkaca.

HapyxHbiil coit raaakuit (smoth cover) — HapyKHBIH
CJIOH ¢ ITaAKOH NOBEPXHOCTBIO.

Hapyxupiit cinofi  Tonkuit  (thin cover) — HapyXHbI#
CJIOH, TOJIUHHA KOTOPOro MeHbllle TpefyeMOil; HCIOJIb3YIOT
B THADABJHYEeCKOM pyKaBe ¢ MeTaJ/lJIOOIJIETKOH, IJs TOro
4TOOBl HCKJIIOUHTH HeoOXOAHMMOCTb cpe3a IIpH apMHpoBa-
HHH.

Hanpsxenne — nedopmanusa (stress-strain) — sasucu-
MOCTL MeXJy Harpy3koi H gedopManued.

Haxnectka (lap) — wacTh MaTepHaJsa, paclnojiodKeHHas
NpH COBMeILEHHH ABYX KpaeB CBepXy, LIHPHHY KOTOPOI
00BbIYHO 32Jal0T.

Haxnectkn mwoB (lap seam) — BHAMMBIN Kpali HaXJe-
CTKH.

HenoBynkanusauus (undercure) — ByJKaHH3alus, IJIH-
TeJbHOCTb KOTOPOIl MeHblile NPOLONKHTEJIbHOCTH ONTHMaJlb-
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Horo npouecca. IIposiBisieTrcss B JIMIKOCTH HJlH IIOHHMKEHHH
nokasartesiell (PU3HUYECKHX CBOHCTB CMECH.

Hecrofikocth K norofHeiM ycaosusim (weathering) —
MOBEPXHOCTHOE pa3pylleHHe Hapy»KHOTo CJ0s pyKaBa IIOX
JefiCTBHEM CBETONMOrOAHBIX YCJOBHI (pacTpeCcKHBaHHe HJIH
H3BEeCTKOBaHHe).

Hunnenbs (nipple) — uunuuapuyeckass neranb, IJOTHO
BCTaBJsieMast M 3aKpeljsieMass Ha KOHIe PYKaBa; CJYXHT
KOHIIeBOH 3a/IeJIKOH.

Hunnens xowen (shank) — ta yacTh Hunmensi, Kotopas
BCTaBJISIETCS B PYKaB.

Hurp cnoxnuasi (plied yarn) — HuTh, HoJayyeHHAsI COBMe-
CTHBIM CKpPYYHMBaHHEM ABYX HJIH OoJsiee HUTEH.

Homep nutu (yarn nuihber) — miuHa HUTH (OGBIYHO
JJISL XJIOIKa) B eJIMHHIE MacChl.

O6ecupeunBanne cauHIOBoe (lead discolouration) —
TeMHOe NISITHO Ha IBETHOM HAapYXKHOM cJioe DyKaBd, BYJKa-
HU30BAaHHOTO B CBHHIIOBOH 000JIOUKe, BCJEACTBHE XHMHUe-
CKOT'O BO3/IHCTBHSI CBHHIIA Ha pe3HHY.

O6morka kopzaHas (helical cord) — kapkac, o6pasoBaH-
HBI TP HAMATHIBAHHH KODJA Ha TeJO PYyKaBa.

O6pasel, KOHTpOJbHHIH (control) — u3genne c H3BeCT-
HBIMH XapaKTepHCTHKaMH, KOTOpOe BKJIOUYAlOT B CEpPHIO HC-
IBITAHUHA AJIST CPaBHEHHMS H OLEHKH HCIBITyeMbIX 00pasloB.

O6beMHoe pacuinpenue (cubical expansion) — yBenuue-
HHe o6beMa pyKaBa NOJ AeHCTBHEM BHYTPEeHHEro JaBJIeHHS.
Ero BblpakaioT o6BIUHO B CM® Ha eIMHHILy AJHHH pyKaBa.

O3oHHOe pacTpeckHBaHHe (ozone cracking) — TpeliuHbl
Ha TMOBEPXHOCTH De3HHOBOTO H3JeJHsi, BRI3BaHHLIE BO3jeH-
CTBHEM 030HA.

OsoHocroiikocTb (0zone resistance) — cnoco6HOCTb Mpo-
THBOCTOSATH pa3pyllalolleMy JeHCTBHIO O30Ha.

Oxucnenne (oxidation) — peakuuss B3aHMOIEHCTBUA
MeXAy KHCJIOPOAOM M Pe3HHOH, 0ObIUHO NpPOSBJAIOLIASCH B
H3MEHEHHH BHJa HApyXHOH NOBEPXHOCTH HJIH (PU3HUYECKHUX
CBOHCTB PE3HHHI.

OxpyxHocTh GoaToBEIX OTBepcTHii  (bolt hole circ-
le) — OKpy>KHOCTb, N0 KOTOpOH pacloJIOKeHbl GOJITOBHE
OTBEpCTHSI Ha NOBEPXHOCTH (pyaHILa.

Omnnerka (braid) — cniowHOM yexos M3 TNepemsera-
IIUXCH TOTOKOB, COCTOSIIMX M3 OTHOH HJIH HECKOJbKUX HH-
Tell HWJIK NPOBOJIOK, CHHPA/JbHO OOBHBAIOIHX BHYTPEHHHMI
cJIOff pyKaBa BO B3aHMHO MPOTHBOMNOJIOXKHBIX HAlpaBJIEeHUX.

176



Onnerka neposnas (tight braid) — 1) ueposnocts oOlt-
JIETOYHOI'O KapKaca, BbI3BAHHAS HePaBHOMEPHBIM HATSKEeHH-
€M IOTOKOB ONJIETKH; 2) MeCTHOe CYXKeHHe CHJIOBOTO Kap-
Kaca, BbI3BaHHOE OCTAHOBKOH OMJIETOUHOHN MalLIMHBL.

Omnuerku ornmevatok (braid photographing) — pucynox
OIJIETKH Ha HapyKHOH IOBEPXHOCTH pyKaBa HOCJTe BYJKa-
Hu3aluud. OcobeHHO 3aMeTeH NMpPH TOHKOM PE3HHOBOM CJIOE.

Omyerka no omyerke (braid-over-braid) — nse uau He-
CKOJIBKO OIIETOK 0e3 NMpOMeXYyTOUHOTO pe3HHOBOTO CJIOA
MeXAY HHUMH.

Omnsetku pa3pbiB UK HabGeranue (braid smash or ruck-
up) — JdedeKT ONJIEeTOYHOro Kapxaca, BHI3BAHHBIA Pa3pbIBOM
OJHOTIO HJIH HECKOJBbKHX IOTOKOB HHUTEH HPH ONJIETEHHH.

Omnunerku cioit (braided ply) — oaun cioii onseroyHoro
Kapkaca.

Onaerounass MamuHa (braider) — mawnna, oGecneun-
Balolas NepenJieTeHHe NOTOKOB NPSKH HJIH IMPOBOJOKH IJIS
H3rOTOBJIEHUSI ONJIETOUHOTO KapKaca pyKapa.

Onserounniit pykas (braided hose) — pykas, B KoTopom
CHJIOBOH Kapkac o6pa3soBaH CNHpaJbHBIMH MepenJeTaouit-
MHCS IOTOKAMH.

OnpaBka (clamp) — Merasnnuueckass o6KMHMHasg MydTa
HJIM XOMYT, PacCIlOJIOXKeHHble Ha KOHIle pyKaBa CHapyXH,
npeaHa3sHaUYeHHble A 3aKpellJieHHs HUITes.

OcsunnoBannas nosepxHoctb (lead press finish) — Ha-
pyKHasl TIOBEpXHOCTb pPYyKaBa, BYJKaHH30BAHHOI'O C NpHMe-
HeHHeM OCBMHIIEBAHHS.

OcnoBa (warp) — HpofoONbHAsi HHTb B TKaHH IoNeped-
HOTO TepenyieTeHHs] HIIH yexJe.

Ocratounasi nedopmanus (permanent set) — nedopma-
LUS 51aCTHUECKOTO MaTepHaJsa, coXpaHsiomascs nocje cHs-
THS Harpy3KH M BO3BpallleHHS K NepBOHAuaJbHOH (opMe.

OcraTounas nedopmanuss pykaBa (set) — ocratounoe
yIJHHeHHe pyKaBa Nocje CHATHA HarpysKH.

Orsepcrusi 6oaToBble 3amuinennble (lined bolt holes) —
60/ITOBBIE OTBEPCTHS C 3ALIUTHBIM IIOKPLITHEM.

OrHocHTeNbHOE VAJUHeHHe TIpH paspuie (ultimate
elongation) — makcuMaJ/ibHOe YAJIMHeHHe IDH pa3phiBe.

Orneuatok Tkauu (fabric impression) — oTmeuarok
TKaHH GMHTA Ha MOBEPXHOCTH DE3UHBI, NOJNYYAIOUIHACS NpH
ByJKaHH3al}H,

Orcaoenne kKamepol (loose tube) — ornenenne Kamepst
OT Kapkaca.
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Orcsioenue HapyxkHoOro cios (loose cover) — oTle/ieHHe
HapyXKHOTrO CJIOSI OT KapKaca.

ITepekoc (warp) — OTK/IOHeHHe pyKaBa OT NPSAMOU JH-
HHUH IIOJ BO3LEHCTBHEM BHYTPEHHEro JaBJIeHUS.

Ilepekoc caos (buckled ply) — medopmanus cios, Ha-
pyluamoumas ero HopMaJabHOe PacrnoJ0oKeHHe.

IlepeBysnkanusauus (overcure) — BYyJKaHH3AUHUS, AJIH-
TeJIbHOCTb KOTOPOH NpeBHILIAET ONTHMAJIbHYIO.

IlepepuiB B ocBuHLUeBaHuu (lead stop) — caen or cBuH-
L0BOH 000JIOYKH Ha HApy2KHOH NMOBEPXHOCTH pYyKaBa, 1I0JY-
YeHHBIH NIPH OCTaHOBKe Npecca A1 epe3apsiiku.

IInanwaiita (braider deck) — auck, o KoTopoMy ilepe-
MeIlaloTes LinyJefep:xareln ¢ Karywkamu. OmieToyHas
MallMHa C TpeMsl MJaHWai6aMu NO3BOJSeT MOJYUYUTb TPH
OTJIETKH 32 OAMH NPOXOL.

Ilnacrugukartop (plasticiger) — mHrpeAHeHT pe3HHOBOH
cMecH, BIHSIOLMA Ha ee TBepAOCTb, 3JTACTHYHOCTb HJIH
IJIaCTHYHOCTb.

[Tnacruunocts (plasticity) — 1) Mepa comporuB/eHHS
cpe3y HeBYJKAaHW30BAHHOTO 3JacToMepa; 2) H3MepeHHe CO-
IIPOTHBJIEHHS cpe3y IIpH Harpese; 3) CBOMCTBO BYJKaHH30-
BaHHOH pe3UHbl COXPaHATb (HOpMy, KOTOpYyi0 obpasel] moJay-
YUJI TIOJ BO3JeficTBHEM AedopMHpYIOIleH Harpy3KH.

ITnacromerp (plastometer) — 1) mpubop nas H3Mepe-
HHS BSI3KOCTH HeBYJIKAHH30BaHHOH pe3uHH!; 2) mpubop Ajd
H3MepeHHs TBepJOCTH BYJKAaHHU30BAHHOH Pe3HHHL.

[laotHocTh (count) — yMcaO0 HHUTeHl OCHOBH M YTKa B
KBaJpaTHOM JI0fiMe TKaHH.

IlnotHocTs TKaHU mo yTKy (fabric picks inch) — uucio
HHUTeH yTKa Ha JIOHM.

IlnotHocts TKauu (fabric count) — kosnuvecTBO HHU-
Tefl OCHOBE M yTKa Ha eAHMHHIYy IIHDHHBI TKaHH (Ha
HIOHM).

IToBepxHocTh HepoBHasi (pock marks) — nmoBepXHOCTb
CO B3LYTHSIMH, PAKOBHHAMH HJ/IH IIy3bIPSMH.

[loBepxHocTh pykaBa (lead press corrugated) — pudae-
Hasi WM IVIafikasi HapyXKHasi MOBEPXHOCTb pYyKaBa, IMOJY-
yaeMasi NpH ByJKaHH3aUMH ¢ IpPHMEHEeHHeM OCBHHIeBa-
HHSL.

[ToppynkaHu3auus (semi-cure) — IpexBapHTeIbHAS
ByJKaHH3alUsl KaMepbl pyKaBa B IIPOLlECCe H3TOTOBJEHHS
Ui TpUIaHUS HeoOXOLMMOH 3KEeCTKOCTH HJIH COXpaHeHHS

¢opMBHL.
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[Monpes (skive) — 1) Hazapes, clellaHHBIA MOA YIJIOM K
MOBEDXHOCTH MaTepHasa AJsS TOJyUeHHS CKOLIEHHOrO HJIH
NpPSIMOTO pe3a; 2) CHATHE HApYXKHOro CJ0s Ha KOPOTKOM
yyacTKe Y KOHIIOB pyKaBa IJISl KpelJeHHs KOHIIEBOH 3ajes-
KU HEeNmocpeJCTBEHHO Ha CHJIOBOH CJOH.

[ToxpeiTHe MHoroctofiHoe (laminated cover) — moxpol-
THe TpeGyeMON TOJILIMHBEL, COCTOsllee H3 OTHeJbHBIX TOH-
KHX CJIO€B, CBYJIKAHH30BaHHBIX BMeCTe.

[Monsyuects (creep) — yBeauueHne ngedbopManuu pes3H-
HOBOH CMeCH WJIH PE3HHBI CO BpeMeHeM IIDH MOCTOSHHOH Ha-
Tpy3Ke.

[Tocnesynkanusanus (aftercure) — npononKenune mpo-
Hecca BYJKaHH3AIUK NOCJe OCYLIeCTBJIeHHS 3TOro mpolecca
0 3aJJlaHHOM CTelleHH M YIaJeHHS UCTOYHHMKA TeIla; TO XKe,
YTO «IOCJeLyIoNas ByTKaHH3ALUY.

[Mocnecseuenue  (afterglow) — kpacHoe cBeudeHwue,
ocraiolleecs TOcCJae yIajJeHUs: NJIaMeHH TPH HCIOBITAHUH HA
OTHECTOHKOCTb.

ITopesrr (stripper cuts) — nponoJpHEIe NOpe3Bl HapyXK-
HOTO CJI0S pyKaBa, BbI3BaHHbIe HENPAaBHJIBLHOH YCTaHOBKOM
HOKa Ha NPHUCIOCOOJEHNH IJI CHITHS CBUHIIOBOH 060JIOUKH
C pyKaBa TOCJIe BYJKaHHU3aLHK B CBHHIE.

[TopeBel mpu mwnpuueBanuu (flow crack) — pedekr una-
PYKHOH NOBEPXHOCTH, BBI3BAHHBIH HEJOCTAaTOUYHOH TeKyue-
CTbIO CMECH NpH IIpPHLUEBAHHH.

[Tpenen ynpyroctu (elastic limit) — nan6onbiuee pacrsa-
KeHne o6paslia noa AeficteueM AedopMHUpYIOIEH HATPY3KH,
mocje CHATHA KOTOPO#i oOpasel MoXeT 3aHSATh MHpPEXHHH
o6beM.

IIpubop nnig ucnublTaHusl Ha HcTHpaHue (abrasion tes-
ter) — MamMHa AJ15 Onpefle/leHHs] Macchl MaTepHasa, KOTO-
pasi TepsieTcsl IPH H3HOCe MOJ, LeHCTBHEM TPeHHS.

[Tposepka kauectBa (quality conformance inspection or
test) — mcneITaHNs NMPOM3BOACTBEHHOH NMAapTHH PYKaBOB Ha
COOTBETCTBHE TeXHHUECKHUM TpeOOBaHUSIM.

[IpoBepka ucnbiTaTeNbHBIM naBieHHeM (proof pressure
test) — ucnelTanve pykaBa INpH JNaBJeHHH, NpeBLIIIAIONIEM
pabouee, HO He paspyliamlleM PYKaB, C LeJbIO OIpejese-
HHS er0 HaJleXHOCTH IIPH HOPMAaJIbHBIX YCJIOBHSX 3KCIJya-
Tall}H.

IIpoBoguuk (static wire) — s7eMeHT KOHCTPYKLUHH py-
KaBa (IpOBOJIOKa), BBOAMMBIH MAJS OTBOAA CTATHYECKOTO
9JIEKTPHUECTBaA.
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[Tpososoka nns kpensenus (binding-in wire) — npoBo-
JIoKa, NpUMeHseMas IJs KpelJeHUS DYKaBa K KOHIEBOMY
HUIIeJNI0; NPOBOJIOKA, HCIONb3yeMass TNpPH H3TOTOBJEHHH
pykaga.

IIpoBonoka nuaockas (flat wire) — mpoBosioka mnpsiMo-
YTOJBHOTO CeueHHs, NpHMeHseMas OOBIYHO B KauyecTBe 3a-
KPBITOH CIHpaly AJs BCACHIBAWOIIMX PYKABOB GOJBIIHX
pasMepoB.

[IpoBosnokn BuipHIB (Wwire throwout) — 1) paspwiB oT-
Je/IbHBIX NPOBOJIOK H pachosoxKeHHe OOOPBAHHBIX KOHIIOB
HaJ MOBEPXHOCTbIO OIIETKH; 2) NepexJsiecThl H MeTJH Tpo-
BOJIOKH Haj NIOBEPXHOCTBIO ONJIETKH.

[Ipoknanka 6pexepHas (breaker ply) — penkas siuewc-
Tas TKaHb, HCIIOJb3yeMasi AJsi KpelJeHHs KaMephl WJIH Ha-
PYXKHOTO PE3UHOBOTO CJIOSl K CHJIOBOMY KapKacy.

[Tpoknanka orosennas (bare duck) — yuyacTok napyx-
HOIl TOBEPXHOCTH pyKaBa 6e3 pe3HMHOBOI'O NOKPHITHS.

[Tponexuu (flat stops) — nmiockHe yyacTku Ha TOBepx-
HOCTH JTOPHOBOI'O pYyKaBa, BbI3BaHHBble JedopManueii pyka-
BOB IIPH BYJIKAHH3AIHH.

[Tpomaska (impregnation) — omepauus 3anoJHeHHS
BCeX CBOOOJHBIX MPOMEXYTKOB MaTepHasa (OOBIYHO TKaHH
HJIM KOpJla) Pe3HHOBOH CMEChIO.

[TpomasanHass mnoBepxHocTb (friction surface) — na-
PYXHBIH CJOH PYKaBa, H3TOTOBJEHHBIH H3 NPOpPEe3HHEHHOH
TKaHH.

[Tpomasounas cMech (friction) — pesunoBass anresuoH-
Hasl cMech IJI MPOMa3KH TKaHH Ha KaJjlaHJpe, BaJIKH KOTO-
pOro BpalaloTCs ¢ Pa3iHYHON CKOPOCTBIO.

[Tpomexyrtok (interstice) — paccTosiHHe Mexay OTHeb-
HBIMH HUTSIMH KOpJa HJIH TKaHH. '

IMpope3unuBanue (strike through) — 1) mponukHOBeHHe
PE3HHOBON cMecH uepe3 TKaHb NpH (PHKLHOHHDOBAHHUY;
2) B KPYIVIOTKAHOM pyKaBe — INPOHHKHOBEHHE DPe3HHOBOI
CMecH KaMephl uepe3 4eXoJl.

[TpocBersl B MerajnoKapkace (wire looped) — «okHa»
MeXAy TMOTOKAMH OIJIETKH B pyKaBe C MeTaJsJIoOIJeTKoM
BCJIEICTBHE HepaBHOMEPHOTO HATSKeHHs HOTOKOB.

[Tpocnofika (layer) — ToJllMHA Pe3HHBI HJIHM TKAHH MeX-
Iy COCETHHMH CJOSIMH.

[Mpaxa (yarn) — o6muil TepMHH, 0003HAYaIOWIHH TeK-
CTHJIbHEIE BOJIOKHA WJIM HUTH, OpeJHa3HAueHHble IS Bsi3a-
HHS, TIPALEHUS, NepenJieTeHUsI U APYTHX onepaluil H3roTOB-
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Jenuss TkaHH. lluppoBoe o603HaueHHe MOKET YKa3HBaTh
Ha 4YHCJI0 BOJOKOH, CKDYYEHHBIX BMeCTe, Ha YHCJIO BOJIOKOH,
COeJHHEeHHBIX 6e3 CKpyuMBaHHUSI (HyJeBas KPyTKa), Ha UHC-
JIO BOJIOKOH, COeJHHEHHBIX cJ1ab6of KpYTKOH, Ha MpocToe
MOHOBOJIOKHO ¢ KPYTKOH uau 6e3 Hee; Ha UHCJIO TOJOC H3
HaTypaJbHOrO MJH CHHTETHUECKOrO MaTepuana, YJI0XKeHHbIX
B TpPONOJBHOM HaNpaBjeHHH, OyMard HJIM MeTaJlIHye-
CKOH (osbry, KoTopble NMPHMEHSIOT NIPH H3TOTOBJEHHH TKa-
HH.

[Tyseipp (blister) — mosocTs B MaTepuase Mexay 3Je-
MEHTaMH KOHCTPYKLUHH DYKaBa, 3allOJIHEHHAs BO3LYXOM.

Pannyc nsruba wmunHuMasibubei  (minimum bend radi-
US) — MHHHMAaJbHBIH DaAHYC, MO KOTOPOMY pPYKaB MOXKET
ObITb COrHYT 6e3 NOBpeXAeHH.

Panuyc narub6a (bend radius) — pamuyc u3oruyroro
yyacTKa pyKaBa OT lLieHTpa u3ruba N0 BHYTpeHHeH MNOBepX-
HOCTH H30THYTOrO y4acTKa.

Pasnoronmunnocts (off-guage) — HecooTBeTcTBHE 3a-
JaHHOH TOJILIHHe.

Paspris (burst) — paspymenne pykaBa moz aeiicTBHEM
BHYTPEHHEro JaBJeHHS.

PaspriB cBuHLOBO#H o6osouku (lead burst) — moBpex-
lleHue CBHMHIIOBOH 060JOYKM pyKaBa TIIpH ByJKaHH3a-
IIMH, KOTOpOe BelNeT K YyTeuke BO3JyXa HJIH BOJHl U3 Ka-
MepHL.

Paspuixsenue (chalking) — ofpasoBanne pBIXJ0Oro cios
Ha HapyXHOH IOBEPXHOCTH 3JacToMepa 3a CYeT ero pas-
MeJIbUeHHS! TPH BO3AEHCTBHH NOTOXHBIX HJH APYTHX pas3py-
mamuux GakTopos.

PakoBuHbl Bo3nyuHble (air cheks) — nedexTsl moBepx-
HOCTH (OTMETHHB HJM BIAAUHBI), BO3HHKLIHE BCJEJCTBHE
nmonajgaHus BO3JAyXa NpPH ByJKaHH3alHH MeXLY IMOBEPXHOC-
TSMHU BYJKaHH3YeMOro H3AeJust H GOpMHI.

Paccioenne (loose ply) — paszmeneHHe CMeXHBIX CJIO-
eB.

PacrpeckuBanue (crazing) — ob6pasoBaHHe G6OJBIIOTO
YyHcJia MEJKHMX TPELIMH Ha TOBEPXHOCTH DPe3HHOBOTO H3Je-
JIHSI.

PactpeckuBanue atMocthepHoe (atmospheric cracking) —
TPeLIHHbl, BO3HHKAIOIIHe Ha MOBEDPXHOCTH pyKaBa NpPH €ro
9KCIO3UIHH B aTMOC(HEpPHBIX YCAOBHUSAX.

PeBepcusi (reversion) — pasMarueHue BYJIKaHH30BaH-

181



HOH pes3uHbl INpPH BO3HelCTBUH NOBHILEHHOH TeMIepa-
TypH. KpafiHAs cTelleHb peBepCHU TNPOSIBISIETCS B JHIKOC-
TH.

Pesnna tokonposonsimasi (conductive) — pesuna, o6.a-
Jdawoniast CnocoOKOCTbIO NPOROJAUTh CTATHUYECKOE 3JIeKTpHye-
CTBO.

Pucku, unu ormerunnt (flow line or mark) — tor ke
JedeKT HapyXKHO MOBEPXHOCTH, UTO U NOPHIBLI MPH IUITIPHU-
[eBaHHUH, 110 MeHee 3HAUHTENbHEII 10 r1yOuHe.

Pudnenne (buffing) — mpomecc crnenuanbuoii 06paboT-
KH NOBEPXHOCTH PEe3HHOBOTO H3JeNHs.

Pudnenns mnosepxuocts (buffing marks) — mnoeepx-
HOCTb XapaKTepHOro BHAA IOC/e ONepalud pHGBJIEHHS.

Pykas (hose) — ru6kas KOHCTPYKUHS H3 HECKOJbLKHX
KOHIEHTPHUECKHX 3JIEMEHTOB, cofepiKailass OOBIYHO BHYT-
peHHUH caoil (KaMepy), CUIOBOH KapKac H HapyXHBIH cJI0M.

PykaB rodpupoBanublii (corrugated hose) — pykas,
(dopMa CTEeHKH KOTODOrO peryJssipHO H3MeHseTcs IO Hellpe-
PBHIBHOH CIIHPAJIH.

PykaB, H3rotoBjeHHbIH MalUHHHBIM crnocofoM (machine
made) — 1) HOpHOBHIl pyKaB C CHJIOBLIM KapKacoM, H3ro-
TOBJIEHHBIH Ha MalllHHe, B OTJIMYHE OT pyKaBa Py4YHOH c6op-
KH; 2) LUNpHIIOBAHHASA KaMmepa.

Pykas kpyriotkauseiii (lined hose) — pykas ¢ xKamepo#
H TEKCTHJIBHBIM U€XJIOM, H3TOTOBJIEHHBIM Ha KPYIJIOTKAalKOM
CTaHKe.

PykaB MeTaJJoHaBHBOYHbIH (wire wound) — pykas ¢
ONHHM HJIM HECKOJBKHMH CJOSMH HABHBKH, COJepKallHMH
OJHY WJH HECKOJBbKO MPOBOJOK, AJIS 3aLIUTH HJIH YCHJICHHS
KOHCTPYKILHH.

Pykas o6Morounnii (wrapped ply hose) — pykas, ycu-
JIEHHBI I 06MOTKOH.

PykaB peaunoBwelfi (rubber hose) — rubkuit Tpy6onpo-
BOJI, H3rOTOBJIEHHBIH M3 PEe3HHB H YCHJIMBAIOLIEro MarepHa-
Jia, TJ1aBHLHIM 06pa3oM, TEKCTHJISI M MeTaJjJa.

PykaB pyuno# c6opku (hand built hose) — pykas, usro-
TOBJIEHHBIH BPYYHYIO Ha JOpHE, C TEKCTHJBHBIM YCHJICHHEM,
MeTaJIJIO0NJIeTKON HJIH H TeM H JPYTHM.

PykaB ¢ runagkoii BHyTpeHHell MOBepXHOCTbIO (smoth
bore hose) — pykaB ¢ 3aKpbITOH BHYTDEHHEH CIHPaJIbIO.

PykaB ¢ rodpupoBaHHOH BHYTpeHHEHl IOBEPXHOCTbHIO
(rough bore hose) — pykaB co cBOGOAHO Jexalled CIH-
paJjibio.
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Pykas ¢ KapKaCHOH CTeHKOH (hard wall hose) — pykaB
CO CIHpa/bi0 H3 MPOBOJIOKH MM APYroro MaTepHana, obec-
neuynpalolyil paboTy pyKasa Ha BCacblBaHHE.

Pykas ¢ Mera/slOKapKacoM (wire reinforced) — pykas
¢ NPOBOMOKOH AJSi TOBBILIEHHS NPOUHOCTH, COIPOTUBJEHHS
CMSITHIO M cTaGHJIBHOCTH pPa3MepoB.

PykaB ¢ MArKOH CTEHKOI (soft wall hose) — pykas 6e3
NPOBOJIOYHOH MM JPYrofi COHpastu B OTJIHIHE OT pykaBa
¢ JKeCTKOH CTeHKOH.

PykaB ¢ 4acTHYHO yrayGJeHHOH CIHpaJibio (semi-embe-
deed hose) — pykaB CO CIHPAJbIO H3 MPOBOJIOKH HJIH ApY-
roro Marepuana, IOrpyXKeHHOH B KaMepy TakHM o6pasoMm,
yro BO BHyTPeHHee CeueHHe BBICTYMAIOT YYaCTKH CIHpaJi.

Pykap cknanuatbiii (convoluted hose) — pykaB, 00bIU-
HO [OpDHOBOH, MMEIOLIHI INPaBHIbHO PAacCNONOKEHHBIE IJIYy-
GOKHe KoJblieBble CHIb(HOHOOOpasHbIe TOPPHI.

PykasHoe coenunenne (hose assembly) — pykas ¢ KOH-
11eBOil apMaTypOi Ha OJHOM HJ¥ OGOHX KOHIaX.

Pykas ¢opmoBoii (moulded hose) — pykas, ByJKaHH-
30BaHHBIH B CTaJbHBIX (POPMax HJIH B CBHHIIOBOH 000JI0UKE,
KOTOpYIO 3aTeM CPe3aloT; TaK H3roTaBJHBAIOT, IABHEIM 06-
pas3oM, IJHHHOMepHbIE PYKaBa.

CserocroiikocTs (light resistance) — cmoco6uocts py-
KaBa TPOTHBOCTOSITh PaspyllalolleMy AEHCTBHIO CBeTa.

Cpunuosas obosouka (lead casing) — mmpuLOBaHHAS
cBHHIOBasg Tpy6Ka, BHYTPH KOTOPOH HAaXOAUTCS PYKaB INpH
BYJIKQHH3aIlMH.

CeunuoBas uacrulla (lead flake) — wacruua cBuHIa,
ocTaBllasicsi Ha MOBEPXHOCTH pPyKaBa IOCJe CHSTHsS CBHHIO-
BOi 000JIOUKH.

Cgpo6opgnas mauna (free lenght) — nnuna pykaBa Mex-
Iy KOHLEBBIMH 3aJelKaMH.

Ceuenue npoxonHoe (bore) — 1) ceueHye BHYTpPEHHEro
LHJMHADPHUECKOTO KaHajla B pyKaBe WJH TpyOkKe; 2) BHyT-
PEHHH} AHaMeTp pyKaBa HJIH TPYOKH.

Cusiosoit caoit (reinforcement) — 1) cu/ioBofi saeMeHT
KOHCTPYKUHH pyKaBa M3 TKaHM, KOpJAa HJH MeTaJ/Ja; 2) He-
PE3HHOBEIE SJIEMEHTHl DyKaBa, CM. TaK¥XKe KapKac (carcass).

Cusosoit ssement (pick) — oTzesbHast HHTh TKaHH HJIH
yexJa.

CkBumxkeBoe nokpbiTHe (skim coat) — Tonkuit cio#t pe-
3MHBI, HaJIOXKEHHBI Ha (QpHKLUHOHHPOBaHHYIO TKaHb. MHorna
Ha3BIBAIOT CKBHIK.
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Ckopunnr (scorch) — npesxaespemennas BYJKaHU3aIHSI.

Ckopunnr nmo Mynu (Mooney scorch) — onpenenenue
latasla BYJKAITM3alHH PE3HHOBOH CMeCH ¢ MTOMOIIbIO BHCKO-
3uMerpa Myuu.

Ckpyuusanue (kinking) — BpeMeHHOe WAM MOCTOSHHOE
HCKaxKelne GOpMbl PyKaBa, BEI3bIBAEMOE CBEPTHIBAHHEM.

Cnen kpecroBunbl (spider mark) — HapylLleHHe [eJoCT-
HOCTH IIMPHIOBaHHOA DE3HHOBOH TPYGKH mocJe NpoXojia
uepe3 KpeCcTOBHHY 3KCTpPyIepa.

Crex oT Marpuusl npecca OCBUHICBAHMS (lead die
mark) — NpoaoNbHAS JHHHS HIH OTMETHHA Ha MOBEPXHOCTH
pyKaBa, BEI3BaHHAS MOBPEKIEHHHIM JOPHOM.

Cisen or mpokona (pricker mark) — ciaen or IpOKOJIa
HlapyKHOro pe3NHOBOTO CJIOS PyKaBa N0 WJM NOCJe BYJKa-
HU3aI1H.

Cuoft (ply) — 1) mpoknajgka M3 NPOPe3HHEHHOH TKAHH;
2) onMHApHBIH CJIOH HUTeH, Kopjaa HJH NPOBOJIOKH, MOJY-
YaeMBIl 32 OJMH TNPOXOA pyKaBa Yepe3 MiaHmaiby omie-
TOYHOH MAIUHHBI; 3) cJIOM HHUTeH, KOpJa WJIM NPOBONOKH,
MoJly4aeMblii 3a OAMH NPOXOJ Yepe3 TIoJIOBKY BS3aJbHOM
MaIuHel; 4) GecUIOBHBIA KPYTJIOTKaHbIH yeXxoJ, 06pasoBaH-
HBI OCHOBHBIMH M YTOYHBIMHM HHTSIMH WJIA TIPOBOJIOKAMH,
WIH TeMH W ADYTUMH; 5) CJOH MJIOTHO HaMOTaHHBIX INOTO-
KOB, COCTOSILINX M3 HECKOJIbKMX HHTeH KOpJa WM TPOBOJIO-
KH; 6) cao#t, o6pa3oBaHHbLIA HAaBUBKOH OJHMHOYHBIX HHTEH
KopJla MJH NPOBOJIOKH; 7) ONHHOUHAS HHMTb B IIOTOKE U3
HECKOJIbKUX HuTel; 8) clIoH Cbhlpoil pesuHsl.

Cao#i msoaupylomuit (liner) — npoknaaka u3 TKaHH,
IJlacTHKa WM OyMaru, NnpeJoXpaHSIomasi CMeXHBle CJOH
MaTepHasa OT CJAUNaHuS.

Crnoit npomexyrounniii (backing) — cioit Msrko# pegu-
HBl MeXJy 3JeMeHTaMH KOHCTPYKUUH, obecleynBalolIui
aJresuio.

Cmecurens benbepu (Banbury mixer) — cMecurens cre-
IMaJbHOTO THIA, NPUMeHsieMBldl JJ51 BBeLeHUS HAaNOJHHTE-
Jlell U IPYTHX MHI'PEeJHEHTOB B Pe3HHOBYIO CMecCh.

Coenvnenne BHaxsecTKy (splice) — coelliHeHne Mate-
puasa nOCPeLCTBOM IEPEKPHITHA HJH COCTHIKOBKH TIPSIMO
MJIM TNOJ, YIJIOM H KpelJeHHe BMeCTe MeXaHUYeCKHM CI0CO-
6OM HJIM C TOMOIIBIO ByJKaHH3AlHH.

Comporusienue Hafpesy (cut resistant) — ycrofuu-
BOCTb K pexyllleMy AeHCTBHIO OCTPOrO mpeaMera.

Conporusnenue pasmupy (tear resistance) — cpoiictBo
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pPe3HHOBOH KaMepbl HJIH HapYXKHOIO PE3MHOBOTO CJIOS pyKa-
Ba CONPOTHBJATbCA pa3pbiBaloliell Harpyske.

Crnupanp (helix) — smeMeHT KOHCTPYKUHH pyKaBa, 06-
pa30BaHHLIH HABHBKOHI NPOBOJIOKH MJIM JPYTOTO YCHJHBAIO-
1lero MaTepHaJia BOKPYT TeJa pyKasa.

Cnupanb puyrpenusis (body wire) — cnupanb H3 Kpyr-
JIOH MJIM IJIOCKOH NPOBOJIOKH, 3aJ0XKeHHAasl B CTEHKY pyKaBa
JIJISL TIOBBILIEHHS] IPOYHOCTH U CONPOTHBJIEHHS CMSATHIO.

Cranmapr (standard) — moxymenTt, obecneuHBarOUINH
CpaBHEHHE M ONpeleJsIOUIUH NPOU3BOACTBEHHBIE XapaKTe-
PUCTHKH H3LeJHS MM mpouecca. [LOKyMeHT COCTaBJeH
TPYNION 3aMHTEPECOBAHHBIX JHIL WJaM opraHusauui. OH
olpejie/IsieT KaueCTBEHHbIE I0Ka3aTelH, KOToprle 06d3aTeb-
HO JOJIKHBI COBJIIONATLCS.

CraHok kpyrJaorkaukuit (chernack loom) — uweTrIpex-
CeKI[MOHHBIH KPYTIVIOTKALKHH CTAHOK JJIS H3TrOTOBJeHHs Oec-
KOHEYHOT'0 CHJIOBOTO KapKaca pyKaBa.

Crapenne (aging) — usmeHeHHe (U3HYECKHX CBOMCTB
3a Kako#-a1u60 NepHoJ BpeMeHH.

Crapenue Bo3nymHoe (air bomb aging) — cnoco6 ycko-
pPEeHHOro H3MeHeHHs (DM3MUYeCKMX CBOHCTB PEe3HHBI IIpH BHI-
Iep:KKe ee B BO3JLYLIHOH Cpele MpPH MOBHIMIEHHOH TeMIepa-
Type U LaBJIEHUH.

CrapeHnye B BO3LyLIHOM TepMocTaTe (air over aging) —
crnocof yCKOPEeHHOTO M3MeHeHHs (DH3NYeCKHX CBOHCTB pe3H-
HBI 110/l DefiCTBHEM BO3AyXa IpH NOBBIIIEHHOH TeMIlepaType.

Crapenne kucioponHoe (oxygen bomb aging) — cno-
co6 M3MeHeHHs (PU3NYECKHX CBOHCTB PE3HHEI NIPH BbIAEPIKKE
ee B KHCJODOJHOH cpefie IIpH IOBLILIEHHOH TeMmIepaType H
JaBJICHHH.

Crapenue noj IefCTBHEM COJHEUHBIX Jsyyelt (sun chec-
king) — u3meHeHHe NOBepXHOCTH (pacTpeckHBaHHe) obpas-
I1a MoJ BO3JeficTBHEM NPSMOT0 MJH PacCessHHOTO COJHEYHOo-
ro cBera.

CrpykrypHpoBaHHe (grain) — oJHOHAIpaBJeHHas OpH-
eHTalys MOJEKYJ Kayuyka WJH HAlOJHHTeNs, IPOSIBJISIO-
Hiasicsi B aHM30TPOIIMY CBOHCTB PE3NHOBOH CMeECH.

Cyxoctp (dry) — OTCyTCTBHE JIMIKOCTH (KJEHKOCTH);
OTCYTCTBHE aJATre3HOHHBIX CBOHCTB.

Teepnomep niopomerp (durometer) — npubop Ans u3-
MepeHHsl TBEPJOCTH De3HHHl HyTeM yraybieHus B Hee G6e3
IpoKoJia TYNOH HIJIBI.

Teepnocts (hardness) — comnporusjeHHe Martepuasa
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NOrpyKeHuio B Hero uribl. CM. Takxke TBepAOCTh MO AIOPO-
MeTpYy.

Teepnocts mo moopoMerpy (durometerhardness) — Be-
JIHUNHA CONPOTHBJIEHHS DPe3HHBbl IIPOHMKHOBEHMIO TYINOH Hr-
Jbl JIOPOMETpa, BhIPaXKeHHAA B YCJIOBHBIX eHHHIAX.

Texctuap (textile) — 1) obuiee mHauMeHoBaHHe TKaHBIX
MarepHaJsoB, KOTOpPble NPUMEHSIOT B BHAE NPOKJIAJOK HJIH
yexJoB; 2) MaTepHas B BHJE BOJOKOH AJS HaBUBKH HJIH
OTLJIETKH.

Temnepartypa okpyxatomieii cpennsl (ambient temperatu-
re) — TeMnepatypa BO3AyXa WJIH Cpelbl, OKpyKalollel u3-
y4yaeMblll 00BbeKT.

Tennocrofikocrs (heat resistance) — cnoco6Hocts com-
POTHBJATLCA pa3pylliamouieMy INeHCTBHIO NOBHIIIEHHOH TeM-
nepatyphl.

Tecbma Ttuna kpoMkH (loop-edge tape) — jeHra, usro-
TOBJIEHHAS NOCPEACTBOM TECHOTO [MepelyieTeHusi YTOYHBIX
HUTEel BOKPYT OCHOBHBIX JJIg IpPeNOTBpALleHHS BHITIKKH
IIPH HaTSKEHWH.

Texunuueckue yciaoBus (spesification) — moxkymenr, om-
pelesIoNi TeXHNYecKHe XapaKTeDHCTHKH H3Je/Hsl, XHMHU-
yecKH#i cocrtaB, (hH3nuyeckHe CBOHCTBA, pa3Mephl H clocob
H3roTosJieHus. PaspaboTaH Ha OCHOBeE COTJIALIGHHS 3aWHTe-
PECOBaHHBIX CTOPOH.

Tkanp (fabric) — miockuit Marepuan, o6pa3oBaHHBIH
IepelnyieTeHHeM XJONYaTOOYMaXKHEIX, CHHTEeTHYECKHX HJIH
BUCKO3HEIX BOJIOKOH.

Tkanp Geayrounasi (weftless cord fabric) — kopauas
TKaHb 6e3 TonepeyHbIX HUTEH.

Tkanp o6aoxenHasa (skimmed fabric) — Tka#b, HOKpHI-
Tasi pe3nHONW Ha Kajauape. TKaHb MoxeT OHITH (PHKLHO-
HHPOBAHHOH U He(PHKIIMOHHPOBAHHOH.

Tkaup nierenass (woven fabric) — TkaHb B BHOe mJIO-
CKOro MOTOKa WJIHM UYyJKa, COCTOSIlAas W3 ABYX IlepeceKkalo-
IHXCST PSANOB HHTEH, OJHH H3 KOTOPHIX NapaJJeseH Ipo-
JIOJBHOH OCH TKaHH.

Tkaup pykasuasi (hose duck) — TkaHb, H3roToBJEHHAS
M3 BOJIOKOH NDSIKH IPHMEPHO PaBHOH NPOYHOCTH IO OCHOBE
U YTKY.

Tkanp Texuuueckas (duck) — TepMHH, OTHOCSAIIMHCA K
GoJIbIION TpPyNIle TKaHe# cpefHell MacChl M TAXKeEJBX TKa-
Hell, U3FOTOBJIEHHBIX H3 XJIOMYaTOOYMAa*KHBIX H CHHTETHYe-
CKHX BOJIOKOH MJH H3 HX KoMOuHauuu., K TexHHYecKuM
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TKaHM OTHOCHTCS Tak:ke Opesent, OGeabTiir, apmeiickasi,
pykaBHas 4 00yBHASI TKaHH.

Tkanp tpukoraxuas (knitted fabric) — Tkaub B BHIE
IVIOCKOTO TIOJIOTHA HJIY YyJKa, H3rOTOBJEHHAA K3 OMHOH HJIH
HECKOJIbKHX HHUTeHl HJH BOJIOKOH, HAYIIHX B MONEPEYHOM
HanpaBJeHHH K NPOLOJbHOH OCH TKaHH; NMpHYeM HX pAAbl
COeMHEeHBI N10CJAeI0BaTeNbHO NETISAMH.

Txkaub «uegep» (chafer duck) — TexHuyeckas TKaHb
NOJIOTHAHOTO TepelJieTeHNsl, U3TOTOBJIEHHAS H3 HHTEH OCHO-
Bbl M YTKa B OJJHO HJIH HECKOJIbKO CJIOXKEHHH.

Topen, 3akpwuiThiil (capped end) — topeun pykasa, mO-
KpPLITHH pe3uHOH [JJIs1 3alIHThl BHYTPEHHUX 3JIeMEHTOB
KOHCTPYKLHH.

Tpemuna (cracking) — mopbiB MJIH TpeUIMHA B HapyX-
HOM CJIOe BCJIEACTBHE PAaCTSKEHHS pyKaBa HJIH BO3LEHCT-
BHS Ha HEro OKpy:Kalouiell cpelsl.

Tpewunsr npu uarube (flex cracking) — Tpemunnr Ha
MOBEPXHOCTH PYKaBa, BbI3BaHHblE MHOTOKDATHBHIM H3rHGOM.

Tpy6ka (tubing) — rubxuii oAHOPOAHBIA TPYyGOIPOBOL
B OCHOBHOM KPYIJIOTO ce4eHHs 0e3 CHJIOBOTO CJIOS.

Yron nanoxenus (angle of lay) — yros, o6pasoBaHHBIA
3JeMeHTOM KapKaca M JHHHell, mapaJjiieJbHON OCH pYyKaBa.

Yron majoxeHusi Kapkaca (reinforcement angle) —
OCTPBIH Yyros MexXIy NMOTOKOM OOMOTKH HJIHM HaBHBKH H JIH-
HyeH, napaJJelbHOH OCH pyKaBsa.

Yroa ongerenus (braid angle) — yros Hak/JoHa TOTOKA
OIJIETKH K NPOJOJBHON OCH pyKasa.

Yron pesa (bias angle) — manblifi BHYTpEHHHI yroJa
MeXJ1y OCHOBOH TKaHHM H HalpaBJeHHEM JIHHHH pe3a.

Ynnunenue (elongation) — yBesnnueHue IJIHHB, BhIpa-
JKEHHOE B UACTSAX WJIH NPOLEHTAX OT IepBOHAYAJbHOH AJH-
HBI.

Yeranocrs (fatigue) — ocnabienne MM yXyAlIeHHe
CBOHCTB MaTepHasjia NMpH HElNpepLIBHOM HJH TEBTOPSAIONIEM-
Cd BO3JEHCTBHH HATPY3KH.

Yeunenne Kouuepoe (end reinforcement) — momonnu-
TeJbHOE YCHJeHWe KOHLOB DyKaBa [Js NOBBIILIEHHS INpPOY-
HOCTH HJIM KECTKOCTH.

Yeunurens (reinforcing agent) — unrpenment, mpume-
HSeMbli B PE3MHOBOH CMeCH JJIs NMOBBILICHHS MeXaHHYeCKOH
IIPOYHOCTH PE3HHHI.

Yrok (weft) — momepeunsle HHTH, MepeceKaloLlHe OCHO-
BY IIOJ NIPSIMBIM YTJIOM.
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Yrouenne (necking down) — mecTHoe yMeHblIeHHE TJI0-
IaAM MONCPEUYHOIO CeYeHHS pyKaBa BCJAEJCTBHE BBITSIKKH.

Yroynas muth (filling threads) — HuTh TKaHH, pacmoso-
KCHHAS IOJ NPSIMBIM YIJIOM K OCHOBe.

@aanen (flange) — 10cKOe MeTasJaHuecKoe KOJbILO,
IPHKpENJIeHHOe K HHUIIIEJIO.

®pukuHoHHad npoMasanHas TkaHb (frictioned fabric) —
TKaHb, IIpOMa3aHHasl Pe3HHOBOH CMechlo Ha KaJjaHlpe 3a
CYET TpEHHS, BOHHMKAIOIIEro MPH BpALlEHHH BAJKOB C pas-
JINUHOH 4acTOTOH.

OpHKLHOHHOE MOKPBITHE, obknanka (friction coating)—
HaHeceHHe Pe3HHOBOrO CJIOSl Ha TKaHb OJHOBPEMEHHO C HPO-
Ma3KoH.

@pukuus  (friction) — 1) compoTHBNeHHe IBHKEHHIO
BCJEJCTBHE KOHTAKTa IOBEPXHOCTEH; 2) TeDMHH HelpaBHJIb-
HO MPHUMEHSIOT IJIs 0003HAUeHHS aJre3HH.

®yuruuun  (fungicide mildew inhibited) — Bewecrso,
HCKJIOYdIoliee HJIM 3aMeANsiollee pPOCT IJIeCHeBHIX TpHO-
KOB.

Xomyr (hose clamp) — metJsigs U3 TKAaHU WJIH TPOBOJOKH
Ha KOHIe pyKaBa IJs HAPYXKHOTO KpEIJeHHs Teja pyKapa
K HHIIEJIO.

Uexon (jackel) — GeclIoBHBIH LHIHHADHYECKHH OIJIe-
TOYHBIH WJIM HABHUBOYHBIH CJIOH HAa Hapy>KHOH IOBEPXHOCTH
pykaBa; 2) OMHTOBOYHAs TKaHb IJA HapyXHOH ONpPeCcCOBKH
PYKaBOB IIPH BYJKaHH3aLHH.

Yexon kpyraotkaHwit (circular woven jacket) — cuio-
BOH KapKacC, H3TOTOBJIEHHBI Ha KPYIVIOTKALLKOM CTaHKe
JIIS PYKaBOB, TAKOTO THIA, KAaK MOXKAapPHBIH.

Yucras cMech (pure gum) — pe3HHOBas CMeCh, COHEP-
)Kalllas TOJbKO HHTPENHEHTHl, HeOOXONHMbIE AJS BYJIKaHH-
3allHH.

Mar (pitch) — paccrosinue, U3MepeHHOe BIOJb OCH py-
KaBa OT OJHOM TOUKH Ha CHHPaJgH OIJIETKH IO TaKo#i XKe
TOUYKH Ha CJleIyIOlleM BHTKe CIIHpaJIH.

[LloB (seam) — JHHHSI COEIMHEHHS IBYX KpaeB Mare-
puana, o6pasyouiero cjaou.

[llos Kocoi (bias seam) — UIOB, COENHHSIIOUIUHE KOCSKH
TKaHH.

IlloB Ha HapYXHOM CJIO€, CTHIK (COver seam) — IPOJOJIb-
HBIA cJell Ha DYKaBe BCJELCTBHEe COeIHMHEHHS KpaeB 3aro-
TOBKH Hapy»KHOT'O PE3HHOBOTrO CJIOH.
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illos oTkpHITHIE (Open seam) — IIOB, Kpasi KOTOPOTO HE
CXOISATCH.

Ulnpenunrosanne (spread) — mpollecc MOJYYEHHS TOH-
KOTO MOKPBITHS MTOCPEACTBOM HAHECEHHS H CYLIKH PC3HHOBOH
CMecH, IHCIeprHpOBaHHONR B pacTBOpHTENE, Ha NIOBEPXHOCTD
MaTepHaJsia ¢ MOMOMIbIO CHellHaJbloro NPHCNocoBeHH s, Ho-
’Ka WJIH JIONATKH.

Ulnpenunrosanuas Tkaub (spread fabric) — Tkaup, mo-
KpbITasi PE3MHOBOI CMeChblo MeTOAOM LINpeIHHTOBaHMUS.

HInpuuosanueifi (extruded) — nmponyueHHb# yepes ro-
JIOBKY 3KCTpPylepa; IUNPHLOBAHHOE H3JeJHe MOXKeT GHTh
CTJIOUIHBIM HJIM MOJBIM.

HlranensHoe BoJOKHO (staple) — KOpPOTKHe OTpe3KH
371€MEeHTapHOr0 BOJIOKHA.

Ikcrpymep (extruder) — mammuHa ¢ BpallaIIUMCH
YepBAKOM [Js HeNpepbiBHOTO (OPMOBAHHS PEe3HHBI HJIH
nnactMaccsl. IIMpoKo NpPHMEHSIOT AJS H3TOTOBJEHHS Ka-
Mep.

IKCTpynep co CKolleHHOH rosoBkoit (crosshead extru-
der) — aKCTpyZep, HMEIONIHIT TaKyl0 KOHCTPYKIHIO, YTO OCh
KCTPYNHPYEMOro H3neJusi o6pasdyeT MPSMOH YroJ C OChIO
yepssika. OObIYHO TPHMEHSIOT IJI51 HaHeCeHHS HapyKHOro
3alIUTHOrO CJIOS Ha OIJIETOYHble H HaBHBOUHLIE PYKaBa.

OkcueHTpucurer (eccentricity) — HecoBmazeHHe IEeHT-
pOB BHYTpEHHell ¥ HapyKHOIH OKpPYXHOCTH CeueHHs PYKaBa,
TPYOKH HJIM LPYroro LHJIHHAPHUECKOTO H3[e/HS.

IxcueHTpucurer creHkn (eccentric wall) — HepaBHoO-
MEPHOCTb TOJIILIHHBI CTEHKH PYKaBa HJIM KaMepbl.

Sluencras crpykrypa (leno weave) — Takas CTpyKTypa
TKaHH, B KOTOPOH HHTH OCHOBBHl COCJMHEHBl YTKOM TakK, YTO
06pa3yioT TKaHb THIIA CETKH.

CnrcoK NPUHATBIX COKPaLLEHMHM

ANI — AMepHKaAHCKHI a30THBIH HHCTHTYT.

ANSI — AMepHKaHCKHH  HaUHOHA/JIbHBIH ~ HHCTHTYT
CTaHIapTOB.

ASTM — AwmepHuKaHcKoe OONIECTBO MO HCHBITAHHSIM H
MaTepHaJaMm.

BRMA — Dpuranckas Acconuauus npousBoIHTeseld
PE3HHOBBIX H3IeHH.

BSI — DpuTaHCKH} HHCTHTYT CTaHJapTOB.

CGA — Accounanus no cxaTtomy rasy.
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COKpallleHHOe 0T «PYyKaB € TKaHEBbIMH IIPO-
KJaJKaMH», O3Hayalolllee PyKaB MaJioro aua-
MeTpa C HH3KOH IPOYHOCTbIO, YCHJEHHBIH
TOHKOH TKaHbIO B OJIHH HJIH HECKOJBKO CJOEB.
0003HdueHHe BHYTPEHHEro Auamerpa.
MeXAyHapoldHasi OpraHu3auus Mo CTaHxap-
TH3alHH.

CKHKEHHBIH He(TAHOH ras.

HapyXHBIH AHaMeTp.

ycloBHOe o0o3HayeHHe MaCJOCTOHKOro Ha-
MOpPHO-BCACHIBAIOLIETO PYKaBa.
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