xACOU  TAOATExACEEA
OPAOUR THTOACNU

AEAAA XIX ECTAEUx<ATEA
OAAPAUO 1 AOAPEAET

H3MeapdeHME — IIPOILIECC MEXAHUUYECKOTrO PaspylIeHUs TBEPAO-
ro MaTepuana C EeAbIO ITIOAYYeHHs (DPAKIHUU C MEeHBIINMM DPa3MepoOM YacTul] (Ky-
ckoB). M3MenbueHne B HedrerasonepepaOaTbIBAIOIIEU IIPOMBIIIAEHHOCTH IIPHU-
MEHSIOT IIPU APOOAEHUM KOKCQ, NPOU3BOACTBE MOAOTOM Cephl, KaTaaM3aTOPOB
U OTOEAUBAIOIIUX TAMH A aACOPOIMOHHOM OUYMCTKU MaceA M Ap.

OECExANEEA TNTTAU ECTAEUxATER

OCHOBHOU XapaKTEPUCTUKOW IPOILecCa M3MEABYEHUS SBASETCA
cmeneHb U3MeAbYeHUs, IIOA KOTOPOM IOHMMAIOT OTHOIIIEHHEe AUaMeTpPOB KYCKOB
HCXOAHOTO MaTepuara D u o6pa30oBaBUINXCS IOCAE ero M3MeAbueHUs d:

D
T

CreneHb U3MeABUEHUS MaTepuana I 3a OAHYy 00paboTKy OOBIYHO COCTaBASI-
€T A KPYIHBIX U cpepHuX dactul 2+10, aoag Meakux 10+50 u Ooaee.

i=

Ha IIPAKTUKE AAST XaPAKTEePHUCTHUKU IIpolecCa U3MEAbBYEHUS HCIIOAB3YIOT TaKoXKe OG%BMHYIO
CTelleHb U3MeAbUYeHUs iO:

i, =D/

Boree NOAHOM XapaKTEePUCTUKOM MaTephana SBASIETCS €ro YAeAbHas IIOBEPXHOCThb, T.€.
IIOBEPXHOCTH KyCKOB, IPUXOASINASCS Ha €AVHUIY UX MacChl HAM oObeMa.

YacTo AAI XapaKTepPUCTUKHM MaTepHaAa HMCIOAB3YIOT ero (PpakIIMOHHBIM COCTaB, BBIPA’KeH-
HBIM B AOASIX UAM IIPOI[EHTaX YacCTHUIl OAM3KUX PasMepoB (Y3KUX (DpaKI[UH).

V3meabueHUE TBEpAOTO MaTeprand MOXeT IIPOU3BOAUTBCA B OTKPBITOM
WA 3aKPBITOM (BGMKHYTOM) OUKAE, d@ TaKXe B OAVMH HMAHW HECKOABKO IIpHUEMOB
(cTymeHnewn).

INpu m3MeAbuYeHUH B OTKPBITOM IIMKAe oO6pabaTbiBaeMbIM MaTepuaA IPOXo-
MUT 4Yepe3 APOOUAKY OAUMH pa3. OOBIYHO MeAOYb, COAEPIKAIYIOCS B HMCXOAHOM
MaTepuane, MpepABAPUTEABHO OTAECASIOT U AO6aBA§IIOT B KOHEUHLIN IIPOAYKT (pI/IC.
XIX-1, a). Boicokasi cTelieHb U3MEAbYEHUSI MaTepruara B OAUH IMpUEeM 4acTo He-
JKeAaTeAbHq, TaK KaK HapsiAy C KPYIIHBIMM KyCKaMUW MaTepruara OAHOBPEeMEeHHO
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peéf. XIX-1. N6ai 0 6eééTa egidéi+aiey :

a — OTKpkITEIN; 6 — 3aMKHYTBIN; & — B ABa IpueMa; [ — IIeKoBasi ApOOUAKa; 2 — TrpoxoTr; 3 —

BaAKOBasi MeAabHHIA. IToToku: I — HMCXOAHBIM MaTepuan; II — KOHEUHBIM NPOAYKT; IIl — MeAKUn

NPOAYKT IIPEABAPUTEABHOM KAacCUUKALUU

M3MEABYAIOTCS U Te YaCTHUIBl, KOTOphle y)Ke AOCTHUTAM HEOGXOAMMOM CTeleH!
HU3MeAbUeHUs, BCAEACTBUE Yero BBIXOA IleAeBOM (hpaklMK yMeHbIIaeTCs; KpoMe
TOrO, B 3TOM CAy4ae OeCIIOAe3HO 3aTpauuBaeTcsl SHEPIrus Ha H3MeAbueHHe Yac-
TUI] 1eAreBOM dpakiuu. CTeleHb U3MeABYEHUS | TBEPAOTO MaTepHhasa 3a OAHY
00OpabOTKy OOBIYHO COCTABASET:

AASL YaCTUI, KPYIIHBIX U OOABIION TBEPAOCTH ....wevvvnevnnninnnens 2+6;

AAST CPEAHUX GACTHIL. ¢ uvuevnenenernenenenenernenenneneteenenenneneneenenernens 5+10;

AAST MEAKIX TACTIIIL 1uoviririririrererererererererererererereetetereienenenenens 10+50;

AAST CAMBIX MEAKHX YACTHIIT .vuvurnrrrrerririrernrernenenenenenenenenens 50 u BhIIIE.

Ilpm 3aKpBEITOM IHMKAE IOCAE€ U3MEABUEHHS IIPOAYKT KAACCU(PUIUPYIOT
U KPYHHBIM MaTepuanr BO3BpAIlAIOT Ha IIOBTOPHOE UW3MeAbUueHHe (pHC.
XIX-1, 6).

O6paboTKa MaTepuara B OAUH IIpHeM (B OAHOM MaIllWHe) He II03BOASIET AO-
CTUTHYTb 3HAQUUTEABHOU CTelleHU U3MEAbUEeHHs, [IO3TOMY OIlepPaIlhi0 OOBIYHO
IIPOBOASAT B HECKOABKO CTyII€HEH.

Ilpu n3MeAbUEeHNH B ABA UAM HECKOABKO IIPUEMOB IIPOAYKT IIOCAE€ H3MEAb-
YeHUS KAACCU(ULUPYIOT U OTACAEHHBIM KPYIIHBIM MaTepuas HAIpaBASIOT B Ma-
IIMHY GOoAee TOHKOTrO u3aMeAbueHus (puc. XIX-1, ).

AAs paspylleHus TBEpAOrO MaTepHuand NpPU ero U3MeAbYEeHUU HCIOAB3YIOT
CAeAyIOlle OCHOBHEIE CIIOCOOBI: Pa3AaBAUBAHUE, yAAP, UCTHUPAHUE, PACKaABIBa-
HUe, pa3araMbiBaHue (puc. XIX-2).

AAS M3MeAbYeHUS TBEPABIX MaTepPUaAOB IPUMEHSIOT NPEUMYIIeCTBEHHO
yAQp U Pa3AABAUBAHUE, A BA3KUX — MCTUPAHUE, AA XPYIKUX — PACKaABIBa-
HUe.

B 3aBUCHUMOCTH OT pa3MepoB KyCKOB HUCXOAHOIO MaTepHard pPasAndaloT ABa
BUAQ U3MEABUEHU: gpoOAeHUe U NOMOA. ApOOAeHUEe OCYIEeCTBASIOT CyXUM CIIO-
coboOM, a MOMOA YacTO INPOBOAAT MOKPHEIM CIIOCOOOM (C HCIOAB30OBaHWEM BO-
ABI), YTO IIPEAOTBPAIlaeT 3arpsA3HeHNe OKPYJKAIOIIel CPeABl IIBIABIO U OOAerdaeT
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Puc. XIX-2. Cnoco6bl pa3pylieHus: MaTepuana pyu U3MeAbYeHUHU:

oy

a — pa3paBAMBaHUE,; 6 — PpaCkKaAbIBaHWe; B — pPa3AaMbBIBaHue, I' — HUCTHUPAHUe, g — YAAp

TPAHCIIOPTUPOBaHNE H3MEABYEHHOI'O MaTepuanra. PasMepbl KyCKOB, COOTBETCT-
BYIOIIIMEe 3TUM BUAAM M3MEAbYEeHUSd, IPUBEAEHHI B TaOA. XIX.1.

Ilpy wm3MeAbUEHHMU MATEePHUAAOB PACXOAYETCS 3HAUUTEABHOE KOAWYECTBO
3HEPIuH, IO3TOMY OAHOM M3 Ba’KHEMIINX XapaKTePUCTUK MalIUHBI SBASETCS
KOAWUYECTBO JHEPIruM, 3aTpauyuBaeMod AAsT obecIleueHUsT 3apaHHOM CTeleHu
usMeabdeHusd. Hanboablllee pacrpocTpaHeHUe IO OIleHKe pacxopa JHepruu Ha
u3MeAbYeHUe MaTepuara MMEIOT ABEe TeOpUU Mpollecca U3MEeAbUYeHUSs: NoBepX-

HOCMHAsA 1 00beMHAS.

Tabaumma XIX.1

Bupa uzmeavuenust

Pasmep KyckKoB, MM

AO U3MeABUYEeHUA

IIOCAE U3MEeABbYEHUA

ApobOreHUE:
KpynHOe
cpepHee
MeAKoOe

TTomon:
rpyOBbIi
cpepHUn
TOHKUU
KOAAOMAHBIN

1000
250
20

1+5
0,04+0,1
0,005+0,015
<01

250
20
1+5

0,04+0,1
0,005+0,015
0,001+0,005
< 0,001
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IToBepXHOCTHas1 TEOPUSI UCXOAUT U3 NIPEAIIOAOKEHUs, 4To pabora, 3aTpa-
yyBaeMas Ha M3MeAbUeHHUe, IPOIOPIMOHAABHA IIOBEPXHOCTU OOPa3yOMIUXCS
IIpU U3MeAbYeHHUM YacTHUll.

AAS YIpOlLIleHMs ee MOHUMaHUS IIPUMeM, 4TO MaTepHaA, KaK IIOAAe KAl
U3MeAbUYEeHNIO, TaK U 0Opa3yIoUIuNcs B pe3yAbTaTe 3TOrO IIpOIiecca, COCTOUT U3
KyOukoB. Torpa KyOMK C Ha4aAbHOM CTOPOHOM D IIpu CTeleHU U3MeAbUueHUS
i = 2 U IOBepXHOCTHIO 6D? AOAKEH OBITh pacyAeHEH TpeMsl IIAOCKOCTSIMH, B
pe3yAbTaTe dero obpasyeTcd 8 HOBBIX KyOHMKOB co cTopoHoW d = D/2 u mo-
BEPXHOCTHIO 12D% BHOBbL 06pa30BaBIIAsACS TIOBEPXHOCTD IIPU 3TOM OyAeT paBHa
6D Tlpu CTelleHW W3MeAbYeHHWs | = 3 MCXOAHBIM KyOMK AOAKEH OBIThH pac-
YAeHeH IIeCTbI0 IAOCKOCTSIMU AO IIOAyUYeHMsI 27 HOBBIX KyOMKOB CO CTOPOHOM
d = D/3 u mnoBepxHOCTbIO 18D a BHOBb OGPA30BaBIIAsCS MOBEPXHOCTL OYAET
paBHa 12D?. AHAAOTMYHBIMHU PACCY’KACHUSIMU MOJKHO IIOKa3aTh, YTO IIPU CTele-
HU M3MeAbYeHUS [ YHUCAO IMAOCKOCTeM pacuaeHeHUs cocTaBuUT 3(i — 1), uuchao
BHOBbL 0OpAa30BaBIIMXCSi KyOMKOB PAaBHO [I°, @ CyMMapHasi ,BHOBb O0Opa30BaBILasi-

CS1 IOBEPXHOCTh KyOMKOB COCTABUT 6(1' - 1)D2.

Ecam Ha o6pa303aHHe eAVHUIIBI HOBOU IIOBEPXHOCTU IIPpU HN3MEAbYEeHUUN
AAHHOTO MaTepHraAd 3aTpauyMrBaeTCd pa60Ta AYA' TO pa60Ta, 3aTpauyrBaeMasd Ha
HU3MeAbYeHue, 6YA€T PaBHA

A=A, -6i-1)D%

B AeMCTBUTEABHOCTM KaK HCXOAHBIM, TaK U APOOAEHBIM MaTepuan HOpeA-
CTaBASIIOT KYyCKU (YaCTHIIbI) HeNpaBUABHON (OpMBI, NOo3TOMy paboTa Ha
u3MeAbueHHe OyAeT OOABIIIe TeOPETUYEeCKOM!:

A= KA, -§i-1)D?, (XIX.1)

rae K = 1,2+1,7 — ®ro3(duIimeHT, 3aBUCAIIUN OT CBOMCTB MaTepuasa U CIIO-
coba u3MeAbUYeHHs.

Beanuuny KAyA HAXOAAT U3 OIBITa; AAS 3TOTO MPOBOAAT U3MeAbueHHe 00-

pasna MCXOAHOTO MaTrepuanrd C 3aMepOM 3aTPadyeHHOM JHEPruUu W CTENeHU W3-
MeABUEHUs.

Ilpu cpaBHUTEABHO OOABIION CTEIlEHUW U3MEABYEHUSI MOJKHO IIPUHATH, YTO
i-1=i U, crepOBaTeABHO, B COOTBETCTBUM C YypaBHeHmeM (XIX.1) pabora,
3aTpauuBaeMasi Ha U3MeAbueHUe, IIPONOPIIMOHAABHA CTelleHU U3MeAbUeHUs.

O0beMHast TeOpHsl IIPeAlloAaraeT, YTO PACXop JHEPruu Ha H3MeAbueHUe
NIPOIIOPIUOHAAEH O0OBbeEMY (MAM Macce) KyCKa MaTepuard, TaK Kak IpPU HU3MeAb-
YeHUM MaTepuanra paboTa TpaTUTCA Ha ero Aedopmanuy, IIPeALIeCTBYIOLINE
Pa3pyLIeHUIO.

B cooTrBercTBUM € 3akOHOM ['yka paboTa HM3MEAbUEHMS OIPEAEATeTCS U3
BBIPaKeHUs

o’AV
A= .

2E
IAe O — paspyllampolllee HaIpsykeHUMe MaTepuara Ipu Aedopmanuu (pas-
paBamBaHUM); E — MoayAab ympyroctu Marepuansa; AV — pas3HOCTH OOBEMOB

KyCKOB MaTepuana A0 M IIOCAEe U3MEeABUEHUS.
O6e paccMOTpeHHBLIE TEOPHUH HE COTAACYIOTCS IIOAHOCTBIO C IIPAKTHUKOU.
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IMepBast Teopus B GOABIIIEH CTEIEHU MOATBEPIKAAETCS MPU MEAKOM APOOAEHUH,
BTOpass — TIpPU CPEAHEM U KPYITHOM APOOAEHUH.

I[To o)XupaeMol CTeleHU U3MEeAbUeHUs MaTeprhasa Pa3MOALHBIE MalllUHb
IIOAPA3AEASIOTCS Ha TPY OCHOBHEIE T'PYIIIHL:

AAS KPYIIHOTO APOOAEHUS (IIpeABapUTeAbHOe N3MeAbUeHNe);

MASI CDEAHETO M MEAKOTO APOOAEHWS;

AAST TOHKOTO M3MEAbUEHUS.

MAMVHBI KPYITHOIO APOBAEHUNS

IITlexoBass ApoO6uaka. Hanboaee pacrpocTpaHeHHOM MalluHOM’
3TOTO THUIIA GBASETCS IleKoBadg ApoOHAKa. OCHOBHBIE ee YacTU — ABe IIeKHU
(HeIOABMI)KHAA M IIOABHWKHASA), MEXAY KOTOPBIMU HPOUCXOAUT pPa3paBAUBAHUE
TBEPAOTO MaTepuaaa. IlepemelieHre MOABUKHOM IIEKU OCYIECTBASIETCS IIE€PUO-
AMYECKH, IIpUUeM MMeIOTCS pa3AuYHble BapuaHTHI (puc. XIX-3).

IMpu cOAM>KeHUU IIeK IIPOUCXOAUT pa3paBAWBaHME MaTepuasa, IIpU ooOpaTt-
HOM XOA€ TIOABVXHOM II[eKM Pa3AaBA€HHBIM MaTepuaa udepe3 MINaAbT I1apaeT
BHH3, @ HA ero MeCTO CBEpPXY uepe3 3eB IIOCTyIlaeT HOBasd IIOPIIUL.

Ilpm BapuaHTe ¢ HaMOOABIINM pa3MaxoM 3eBa (puc. XIX-3, 6) obecneunsa-
eTcsl O0Aee PAaBHOMEPHOE APOOAEHUeE.

[IlekoBasi ApoOMAKA C paBHOMEPHO IIepeMeIalollelics IIeKou (puc.
XIX-3, B) KOHCTPYKTUBHO OOA€e CAO’KHA, HO B MeHBlIIIeN CTelleHU NOABEep’KeHa
3abuBanuUIo. [Ileku MOTYT OBITH TAGAKUMMU (AASI MEAKOTO APOOAeHMd) UAU pelpu-
CTBIMU (AAS KPYIIHOTO APOOAEHUS).

[ITekoByIO APOOMAKY XapaKTepU3YyIOT ABE BEAUYMHBL: pa3Mep 3eBa (BepxHee
IIMPOKOE PACCTOsIHME MEJKAY llleKaMH) U pas3Mep IINaAbTa (HIKHee MUHUMaAb-
HOe pacCTosTHUe Me’KAY IlleKaMu). DTUMU pa3MepaMHu B M3BEeCTHOM CTelleHU OIl-
peAeAsieTcsl M yTOA 3aXBaTa ¢, 0OPa30BaHHBIN ABYMs IfeKaMU. DTOT YTOA OOBIU-
HO cocTaBAageT 15+25°. [Ipu OoAbIlleM 3HAUYEeHUM yrAa ¢ KyCKU MaTephara MOIYT
BBICKQKHUBATh M3 3€Ba, TaK KaK CHUABl TPEHHS MaTepuard O IMOBEPXHOCTH IIeK
OKa3bIBAIOTCS HEAOCTATOUHBIMY; IIPM MAAOM 3HAQUEHUU YTAQ (p CTEIIeHb U3MEAb-
4yeHUd OyAeT He3HAUUTEABHOU. UHCAO NepeMelleHn IeKU BEIOMPAeTCsa C TaKUM
pacueToM, 4TOOBI 3a BpeMs, B TeueHHe KOTOPOTO II[eKa OTXOAUT BIIPaBO, pas-
AABAEHHEBIM MaTepHaA yCIleA BBICHIIATHCS.

a 0 8

/7 _3

Puc. XIX-3. CxeMa ABH)KEHUS IIEeK B APOOMAKAX:
a — c HauOOABIIMM pa3MaxXOM B IIIaAbTe; 0 — C HAUWOOABIIMM pa3MaxoM B 3eBe; B — C
PaBHOMEpPHBIM IepeMelleHueM IeKu
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1 Puc. XIX-4. KonycHasi Apo-

OuAKa:
1 — omopa; 2 — TAaBHBIU
Ban; 3 — ApoOsias rOAOBKQ;
4 — 3aluTHBIE TIAUTHI, 5 —
2 Kop-yc; 6 @ — CTaKaH-
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KonycHble APOOMAKHU. AN KPYITHOTO APOOAEHUS NIPUMEHIIOTCSA TaKkKe KO-
HYCHBIe ADOOMAKH, B KOTOPBIX H3MeAbYeHHE (Pa3pAaBAMBAHME) OCYIECTBASETCS
3a CYeT C)KaTus MaTepuana, IIOMeIeHHOTO MeKAY ABYMsI yCeUeHHBIMU KOHYyCaMM
(puc. XIX-4). BHyTpeHHUM KOHYC, Bpalllasch 3KCIEHTPUYHO, NPUOAMIKAETCSI K
CTeHKe Hapy’KHOTO KOHyCa, 3akKuMaeT MaTepuan M H3MeAbdaeT ero. Pas3apo0-
AE€HHBIM MaTepUaA BBITAAKMBAETCS B PACHIMPSAIONIYIOCS YaCTh KOHUYECKOU KOAB-
IIeBOM IIIEeAU W CCHINAeTCS BHUS.

AOCTOMHCTBO APDOOMAOK 3TOTO THUIIA — MEHBIIUMN PACXOA 3HEPIUU U MEHb-

Illee IbIAeOOpa3zoBaHMe. KOHyCHBIE APOOHMAKHN BBIIYCKAIOTCS C BepxXHeM HAUM
HIKHEN OIIOPOM BEepPTHUKAABHOI'O BaAa.

MAIWHBI CPEAHETO 1 MEAKOT'O APOBAEHU S

K Haumbonee pacopoCTpaHeHHBIM MaIIMHAM J3TOrO  THIIA

OTHOCSATCSI BAAKOBBIE APDOOUAKH, MOAOTKOBEIE MEABHUIILI U A€3UHTETrPaTOPHL.
BaakoBbie ApoOuAKu. CxeMa BAAKOBOM APOOUAKM ITOKa3aHa Ha puc. XIX-5.
Ha maccuBHOM paMe yKpellAeHa B IIOAIIMITHMKAX I1apa BaAKOB, Bpalljalo-
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IIMXCSA B pa3Hble CTOPOHBL. Mexkay BaakamMu oOpasyeTrcd 3a3op 2e (puc. XIX-6),
KOTOPBIM U OIPEAEASIETCSI pa3Mep M3MEeAbUeHHOI'0 MaTrepuana. VICXOAHBIN MaTte-
pHan IOCTyIaeT Ha BaAKU CBEpPXy M IIOA AEHMCTBHEM CHA TPeHUs 3aTSATMBAEeTCS
UMU U pa3paBAUBaeTcsa. baaropaps BpallleHHIO BaAKOB pa3jpaBAMBaHUE B M3BECT-
HOM CTeleHUW COIPOBOYKAAETCS MCTHUpPAHHEM MaTepuanra. AAS IpPeAOTBpalleHUs
IIOAOMKM BaAKOB IIPU U3MeAbUeHUU 0COOO0 IMPOUYHBEIX MaTepUaAOB IIpeAyCcMaTpu-
BaeTCsl BOBMOKHOCTE IIepeMEIeHNsT OAHOTO M3 BAAKOB B CTOPOHY. [IOABMIKHOM
BAAOK KPENUTCS K CTaHWHE IPU ITOMOIY IPY>KUHEBL, KOTOpasi BEIOMpPAaeTcs C Ta-
KHM pacyeToM, 4YTOOBI IIPU HOPMAAbHOM paboTe pacCTOSHUE MeXKAY BaAKaMU
OBINO PAaBHO 2e, TaK YTO NPH CKATUU IPY>KUHBEI BAAOK IlepeMelllaeTcssi B CTOPO-
HY TOABKO B @BapHUMHOM CcAydae. B psae caydaeB HapysKHas IOBEPXHOCTH BAaAKOB
AeraeTcsl puAeHON MAM 3yOuaTou.

Banky 3aTATMBAIOT HEe BCAKUU MaTepHan, @ TOABKO KYCKH OIPEAEAEeHHBIX
pa3MepoB. BepTuKanbHasi COCTaBASIONIas BBEITAAKMBAET MaTepwaA BBEpX, a CHAA
TpeHUs TSHEeT ero BHU3. YTOA 3aXBaTa B 3TUX MAIlIMHAX AOAKEH OBITh MEHbIIe
ABOMHOI'O yTAa TpeHusd, T.e. ¢ < 34°.

1 2 3 4

e
\\T*!'/
AN
N\
N\
AN
AN
I \\
Puc. XIX-5. CxemMa BaAKOBOH ApO- ¢
OMAKH:
1 — pama; 2 — nOpyXuHa;, 3 —
HOABMJKHAsI OCh; 4 — BaAKH; 5 — d
HEIMOABU)KHAA OCh -« >
‘P
1] ‘ -
Qi@ [ |2
Puc. XIX-6. Cxema K pacyeTy BaAKoO- > 2e -
BOH APOOHAKH i
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YroAa 3axBaTa BaAKOB 00pa3yeTcsl KacaTeAbHBIMH, IPOBEAEHHBEIMHM B TOYKaX
KacaHus KyCKa MaTeprana U IIOBEPXHOCTH BAAKOB, IIO3TOMY VTOA 3axBaTa
YMEHBIIIAeTCsI C YBEeAMYEeHHeM AMaMeTpa BAaAKOB U PACCTOSHUS MeXKAY BarKaMU,
a Tak>kKe C YMeHbIIeHNeM KyCKOB U3MeAbYeHHOTO MaTepHrana.

Haunboabmuii AnaMeTp KyCKOB H3MeAbYaeMoro MaTepuara d OIPeAEAseTCs
U3 CAEAVIOUINX HoAOKeHnU. COraacHO cxeMe, IpUBeAEHHOMN Ha puc. XIX-6,

D+2 (D+d)
2 =L 2 )COS%.

ITocae mpeobpa3oBaHuM
D(l - COSV) + 2
2
S S e A
V
Ccos 2

rae ¢ — YTOA 3aXBarTa.

d=

1 2 3 4

N | NANNNNNN N

%

Puc. XIX-7. KOHCTPpYKIUSI MOAOTKOBOM APOOHMAKU:
1 — kopmyc; 2 — Bap; 3 — AUCK; 4 — 3alIUTHBIE IAUTHL; 5 — MOAOTOK; 6 — KOAOCHHUKOBAsI pellleTKa
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MoaoTKoBbIe MeABHHIBI (puc. XIX-7) NpeACTaBAGIOT COOOM AWCK, Bpalja-
IOLIUMCSA HAa TOPU30HTAABHOM OCU BHYTPH KOPIIYyCa, BBIAOKEHHOTO M3HOCOCTOM-
KUMHU TAUTAMHU.

Ha BpamatoiieMcsi AUCKe 10 BCeM ero OKPY’KHOCTU IIapHUPHO YKPEeIAeHE
MoAOTKU. [Ipu BpallleHMU AHWCKa (OKpy’KHasi CKOPOCTb A0 95 M/C) MOAOTKH
IIOAYYAIOT pajpuarbHOe HallpaBAEHNE M yAAPSIOT II0 TOCTYHAIoIMeMy B MEABHUITY
MaTepuany, U3Meabdad ero.

V3MeAbUEHHBINM MaTepHaA NPOTAAKMBAETCS Yepe3 KOAOCHHUKOBYIO PEIIeTKY,
PACIIOAOKEHHYIO B HUJKHEN 4acTU KOPIIyCa; CTelleHb N3MeAbUeHUsI PeryAupyeTcs
U3MeHeHUeM IIUPUHBL IIeAM 3TOMW pelleTKU. B MOAOTKOBBIX MEABHUIIAX HEKO-
TOPBIX KOHCTPYKIIUM IPUMeHseTCs IHeBMAaTUUYeCKOe YAareHHe U3MeAbYEeHHOTO
MaTepuara IIOTOKOM BO3AyXa, NPOXOAMAIIET0o depe3 amnmnapar. AuaMeTp AKCKa
MOAOTKOBBIX MeABHHUI] AocTuUraeT 1,5 M, @& CKOPOCTb BpallleHHUd COCTaBASeT
500 —800 06/MuH AAd KpynHBIX MeAbHUT 1 1000+2500 06/MuH Arsg Manbix. Cre-
neHb u3MeAbdeHus uaMensiercsa or 10 pAoo 15 B OAHOAMCKOBBIX MEABHUIIAX U OT
30 po 40 B ABYXAUCKOBBIX.

Ae3uHTErpaTopel M AHUCMEeMOpaTopbl (yAapHO-AMCKOBbIE MEABHUIIBI)
OTHOCATCSI K KAACCY MAaIllUH CBOOOAHOTO YAQPHOTO AEUCTBUS U NIPUMEHSIOTCS
AAS U3MEABYEHMS XPYNKUX U MATKUX MaTepPHaArOB C Maro¥ abpa3wBHOCTHIO (ce-
pa, COAU, MeA, KPpaCUTeAM, KAOAWH U T.IL.).

Ae3unmerpamopbsl COCTOAT U3 ABYX AUCKOB, 3aKpelAeHHBIX Ha Banax (pHcC.
XIX-8), Bpalllaioluxcs B pa3Hble CTOPOHHI.

Ha aAnckax mo OKpPY’KHOCTU pa3MellleHBbl yAApHBIE ITAABIBEl, PACIOAO’KEH-
HBIe TaKMM 00pPasoM, YTO Ka’KABIM PsA ITAAbIlEB OAHOTO AMCKA BXOAUT MESKAY
ABYMS pSIAA@MHU ITaAbIleB Apyroro. I'Top aelicTBreM IeHTPOOE>KHOU CUABI IIOCTyIIa-
IOIIUM B AE3WHTErpaToOp MaTephan OTOPACEIBAETCS AUCKAMU K Iepudepum u
IomapaeT B 0OAACTh IIepeMemalonIuXcs MaAblleB. [Ipu 3ToM MaTepuan M3MeAb-
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Puc. XIX-8. Cxema YyCTpONCTBa Ae3UHTerparopa
(YyAQpPHO-AVICKOBOW MEAbBHHUIIBI):

1, 2 — pucKyY; 3 — yAapHBIe HAABIBL 4 — 3arpy3o04Hast
BOPOHKAQ,; 5, 7 — WIKUBLL, 6, 8§ — BaAbLL
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YaeTcsl ¥ BEIOpAaCHIBAETCST Yepes3 3a30phl MEXKAY HaAbIIaMU B KOPITYC MEABHHUIIH,
OTKYAQ M YAQASIETCH.

B OTAEABHBIX KOHCTpYKHI/IHX Ae3I/IHTEI‘paTOpOB OAMH M3 AMCKOB MOJXXeT
HepeMeH_[aTbCH, YTO IIO3BOASET O4YHIATh BHy‘I‘peHHI-OI-O IIOAOCTH MEABHUIIHI.

Matepuain, TTOAAEKAIIUY U3MEABUEHUIO, ITPEABAPUTEALHO IIPOXOAUT uepes
CUTa U DOAEKTPOMAarHWTHHIE CellapaTOphl, M3BAEKAIOIWe KyCKH MeTaAAd, YTO
InIpepOTBpalllaeT IMMOBPEeXXAEHUA YAapHI:IX IIaABIIEB 11 AMCKOB. I‘IaCTOTa BpalieHuda
AVICKOB AeXUT B mipeperax ot 1200 po 2200 06/mMuH.

B oTamume oT Ae3WHTErpaTopa y gucMeMbpamopda BpAIaeTcs AMIIL OAUH
AVICK C IIaAbIlaMU, @ BTOPOM AMCK, TakK’Ke CHaO’KeHHBIY ITaAbllaMM, HEIOABV)KEH
1 obpa3yeT OTKHAHYIO KPHIIIKY. baaropapsi aToMy, COXpaHsas NPUHIUI AeUCT-
BUSI AE3UHTETPATOPa, AMCMeMOpaTop SABAIETCS 60Aee KOMITAKTHOM MaIlllMHOM!.

Bapaban aArcmemOpaTopa BpallaeTcss BHYTPU KOABIIEBOW pENIeTKM C KpyT-
ABIMHM UAM IEAEBBIMU OTBEPCTUSIMH. PeIeTKH CAy>KaT AAS OTCeBa MEAKHUX dac-
THUL, TpeOyeMoro pa3Mepa U CIIOCOOCTBYIOT M3MEABYEHHUIO YACTHUIL IPU UX YAApEe
O peLIeTKY.

MAIIWHBI TOHKOI'O N3MEABYEHUA

ToHKOe M3MeAbUEHHE OCYIEeCTBASIETCS B MalllMHAX, HUCIOAB3YIO-
IIUX yAAPHBIE M HCTUpaomye ycuausa. K MalrvHaM 3TOTO THUIA OTHOCATCS Oa-
pabaHHBIE MEABHUIILI, 3allOAHEHHLIe IIIapaM{ HWAW CTeP’KHSIMH, KOABIIeBble
MEABHUILI M OeTyHHI.

BapaGaHHble (mapoBbie) MEABHHUIBI. B Takux MalinHax W3MeAbueHue Ma-
Teprana IPOUCXOAUT IIOA AEMCTBHEM YAAPOB II@AQIOUIVX IIapOB, a TakKKe 3a
CcUeT UCTHUPAHUS ero Me’KAy llIapaMy U BHYTPEHHeHN ITOBEepPXHOCTHIO OapabaHa.
Ilpu BpameHun OapabaHa LIApHl 3@ CYET CHUA TPEHUS C BHYTPEHHEU CTEHKOU
IIOAHMMAIOTCSI B HAllpaBA€HUM BpallleHUs OapabaHa Ha HEKOTOPYIO BEICOTY, a
3aTeM IaparoT. CxeMa ABWKEHHUS IIapoB B OapabaHe MEABHUIIBI IIOA BO3AEMCT-
BUEM CHA TSKeCTH MpeAcTaBAeHa Ha puc. XIX-9. ITMopobHass paboTa 1mapoB AO-
CTHUTaeTCsd IIPU ONIPepeAeHHOM 4ncAe 000poToB OapabaHa. [Tpu OOABIIOM YHCAe
00OPOTOB WIaPHL IOA AENCTBHEM ILIeHTPOOEKHOW CHUABI NPHUJKUMAIOTCSA K KOPIIy-
cy bapabaHa, He MapalOT U TEM CaMBIM He COBEPIIAIOT IIOAe3HOU paboTel. Ilpu
HeOOABIIIOM 4HCAe 000pPOTOB OapabaHa Iapbl IOAHUMAIOTCSA Ha HEAOCTATOUHYIO
BBICOTY, IIO3TOMY IIPU UX NMaA€HHUM Ha MaTepuan He IPOUCXOAUT 3(PPHeKTUBHOTO
usMeAbueHus. AAs BBIOOpa HEOOXOAUMOTO YrcAa 0O0OpOTOB OapabaHa paccMOT-
PHM CHABI, AeMCTBYIOIIHe Ha Iap (puc. XIX-10).

Ha m1ap, nmopHATHEIVE B OapabaHe IIOA AEWCTBUEM CHUABI TPEHUS, BAOAL €ro
CTEeHKHM AENCTBYIOT IleHTpoOe>kHasd cura P m cmra Tsaxkectu G. Ecam pasmepsl
mapa IpeHeOpeXMMO MaAbl IO CpaBHEHHMIO C pasMepaMu 0OapabaHa, TO
BEAWUYUHY I[eHTPOOE>KHOM CUABI MOJKHO OIIPEAEAUTH U3 BhEIPa’KeHUs

_G ( Jm\2 D
~ 30 2
TA€ N — 4YHCAO 000OpOTOB OapabaHa B MHUHYTY.

AAS OTAeA€HUd LIapa OT CTeHKU OapabaHa IpU yrAe IMOBOPOTa O HEOOXO-
AVMO, UTOOBI LIeHTPOOEe>KHas CUAd OBIAA MEHBIIE CHABI, KOTOpPas SIBASIETCSI CO-
CTaBASIOIIEH CHUABL TsoKecTu G.

W3 cxeMel, npuBepeHHOU Ha puc. XIX-10, caepyeT, 4TO 3Ta COCTaBASIIONIAs
paBHa Gsino. [IpupaBHUBAsA 3THU CUABI M IIpeoOpa3ys, NoAydaeM
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Puc. XIX-9. Cxema mnepememenus mapos B Puc. XIX-10. Cxema cuA, AeHCTBYHOIIUX Ha

MeABbHUILE map (kK pacyery GapaGaHHOU HIAPOBOM MeEAb-
HHUIBI)
I .
n=423/322 (XIX.2)
L))

MakcuMarbHOE YMCAO 0GOpPOTOB OapabaHa N, IIPU KOTOPOM OTAEAeHHe
mapa OyaeT HaOAIOAQTHCS U3 TOYKH M, COOTBETCTBYeT yray noabema 90°. Ilpm
9rCcAe 00OPOTOB GOABLIE N, IEHTPOOEKHAsT CUAA OyAeT NPEBBINIATh CUAY TKe-
CTH U LIap He OyAeT OTPHIBAThHCA OT BHYTPEHHeMN NOBEPXHOCTU OapabaHa, T.e.
HapyIIUTCA HOpPMaAbHasA paboTa MeAbHUIIB. [IpepeabHOEe 4ncA0 060pOTOB Oapa-
OaHa onpepeAuTcs u3 ypaBHeHus (XIX.2) npu o = 90°.
ng =22 (XIX.3)

\ND

Ha mpakTuke uucAao 060pOTOB OapabaHa OOBIYHO MNPUHUMAIOT PaBHBIM
75 % OT N, 9TO COOTBETCTBYeT yrAy HmopbeMa o = 34°. Hucao o6opoToB Oapa-
OaHa, ompepeadgeMoe ypaBHeHHeM (XIX.3), aBAseTcsd NPUOAMIKEHHBIM, TaK Kak
IpY 3TOM He YYWUTBIBAETCS, YTO IIapbkl B OapabaHe IepeMeIrnaroTcsl B ABA-TPU
CAOS.

AnaMeTp mapoB, 3arpy’kaeMbIX B 6apabaH MeAbHUITHI, 3aBUCUT OT HadaAb-
HBIX Pa3MepoOB HM3MEeAbUYaeMOTO MaTepransa, AuaMeTpa OapabaHa W KOHEUYHBIX
pPa3MepoB YaCTHUI M3MEABYEHHOTO IIPOAYKTA.

OHeprus B IIapOBBIX MEABHMIIAX PACXOAYETCSI TA@BHBIM 00pa3oM Ha IIOAL-
eM IMapoB. HemocpeaCTBEHHO Ha H3MeAbUYEHHWe 3aTPauylBaeTCs CPaBHUTEABHO
HeOoABIlIasg YacTh MOTPeOASIeMOM MOITHOCTH. [lo 3TOV HmpUYMHE Pacxop 3Hep-
TUM B NIAPOBBIX MEABHUIIAX 3HAUYUTEABHO IIPEBOCXOAUT pacXop JSHEPTrUHM B
MaIlIHaX APYTUX KOHCTPYKIIVH.

AOCTOMHCTBOM IIIaPOBBIX MEABHHUI] SBASIETCSI UX BBICOKAS IIPOM3BOAUTEAD-
HOCTh, BO3MOJKHOCTb M3MEABUEHUS] MaTePHUaAOB Pa3AMYHON TBEPAOCTH, IIOCTO-
SIHCTBO KaueCTBa IIOMOAQ, IIPOCTOTa OOCAY’KUBaHUSA U 6€30IaCHOCTb PabOTHI.
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Puc. XIX-11. bapa6aHHbIe MEABHUIIbL:
a — OAHOKaMepHas; & — MHOroKaMepHas (TpyoOuaras); 1 — 3yOuaTblii IPHUBOA; 2 — pasrpy3o4Has moaast namnda; 3 — MOAIIMIHUK; 4 —

GapabaH; 5 — AloK; 6 — 3arpy3ouHas moaas nanda; / — ApobGsamue Teaa; 8 — amadparma. ITorokm: | — mcxopssllr Marepman; |l —
U3MeAbYeHHBIH MaTepuaa



K HepocTaTKaM MAaIIMH 3TOTO TUIIA, HApsAy C OTMEUYEHHBIM BEINIE ITOBEI-
LIEeHHBIM PACXOAOM 3HEPTUH, OTHOCSATCSA I'POMO3AKOCTB, OOABIIAss Macca obopy-
AOBAHMS U 3HAUUTEABHBIN ITyM. AHAAOTMUYHAsA paboTa IpoTeKaeT B OapaOaHHBIX
MEeABHUIIaX, 3alIOAHEHHBIX He IlapaMH, a CTepP KHSIMMU.

B KOHCTPYKTHMBHOM OTHOIIEHHHU IIapOBBle MEABHUIIBI IIOAPA3AEASIIOTCS Ha
CAeAyIOIre OCHOBHBIe THUNHI (puc. XIX-11):

OgHOKaMepHble C pAuaMeTpoM OapabaHa 1+4 M u aamHOM (1,5+2,0)D mpm
pAmamertpe mapoB 30+175 mM;

MHOroKamepHble (mpyouamble), 6apabaH KOTOPHIX AAMHOU (3+6)D paspereH
KOABIIEBLIMU AradparMaMu Ha psp Kamep (3+5), 3allOAHEHHBIX APOOSIIUMU Te-
AAMU PAa3AMYHBIX pa3MepoB. Takue MeAbHHUIIBI 00eCIleuuBalOT M3MeAbueHHe Ma-
Tepuanra A0 3aAAHHBIX PA3MepOB YaCTHUl, Oe3 MOMOINHM KAACCU(MUIUPYIOUINX yC-
TPOMCTB.

3arpy3Ka U BBITPY3Ka APOOSAIINAX TEA IPOU3BOAUTCS 4epe3 AFOKH, @ UCXOA-
HOI'O M U3MEABUYEHHOTO MaTrepuanra — dYepes3 HoAble mandsl. HempepwlBHas BEI-
rpy3Ka M3MeAbYeHHOI'0 MaTepHhara OCYIIEeCTBASETCS IIOTOKOM BO3AyXa (cyxoe
u3MeAbueHNe) UAM IIOTOKOM BOABI (MOKpPOe M3MeAbueHUe), KOTOphle IOAQIOTCS
yepe3 3arpy30uHyIo Handy. AAS OTAeAEHUsS M3MEeAbYEeHHOIO MaTepHhasa OT HecCy-
IIUX TIOTOKOB BO3AyXa HWAM BOABI MCIOAB3YIOT IJMKAOHBI, OTCTOMHUKHU, (PUABT-
pPBI, THAPOLMKAOHEL. MaTepuan, BBIHOCHMEBIM IOTOKOM BO3AyXa WAU BOABI,
OOBIYHO COAEP’KUT HEKOTOPOEe KOAMYECTBO YACTHUI] KpPylHee TpeOyeMoro pasme-
pa. Ilo aToif mpuunHe OapabaHHBIE MEALHHUIIBI PabOTalOT YacTO B 3aMKHYTOM
IMKAEe C CellapaTOpPOM-KAACCHU(UKATOPOM, U3 KOTOPOTro IleaeBas (ppaKiusg dac-
THIl YXOAUT IO Ha3HAUYEHMIO, a OOAee KPYHIHBIE BO3BPAIlAIOTCS B MEABLHUITY Ha

AOU3MENBUYECHUE.

B MeaKoMacHITaOHBIX ITPOU3BOACTBAX M Ha HEOOABIIMX ONBITHBIX YCTAHOBKAX HCIIOAB3YIOT
OGapabGaHHBIE MEABHUIIBI IEPHOAMYECKOTO AEUCTBUS. B Takux amnmaparax 3arpy3ka MCXOAHOTO U BBI-
Irpy3Ka M3MeABYEeHHOTO MaTepuana IIPOU3BOAUTCS Yepe3 AIOK B IMAMHAPHUYECKOHM CTeHKe OapabaHa.
B 3THMX MeABHHMIIAX YaCTO COBMEIIAIOT M3MEeAbYeHHe Marepuard C APYTMMU (PU3WYECKUMU HAU XU-
MUYECKUMHU MTPOIeCCaMu.

KoablieBble MeABbHHMIBI. B MaminHax 3TOTO THIIA MaTepuan U3MeAbUYaeTCs
pasjpaBAMBAHUEM M HCTHPAHUEM POAUKAMM HMAU HIapaMy, IepeMeljaroliuMUCsS
II0 TOBEPXHOCTH BKAAABIIIA, BEIIOAHEHHOTO B BHAE KOABIIA. B 3aBUCHMOCTU OT
XapaKTepa yCHAMS, IIPU IIOMOIIYM KOTOPOTO POAMKU HMAM LIAPHl NPH>KUMAIOTCA
K BKAQABIITY, KOABIIEBBIE MEABHUIIBI ITOAPA3AEAIIOTCA Ha YeHmpoOeKHble U NpPy-
JKUHHble. B IIepBEIX IMIaphl (BAAUKHU) NPUKUMAIOTCA IIOA AEMCTBUEM [EHTPOOEK-
HOM CHABI, BO BTOPBIX — IpyXuHaMu. CXeMBl KOABIIEBBIX MeABHUI]
mpeACTaBAeHBI Ha puc. XIX-12.

KoabueBasi uenmpobexxno-masamuukoBass meabnuya (puc. XIX-12, a), ocHa-
lleHa POAMKaMU 2, KOTOpble HacakeHbl Ha MasATHUKU 3. [Ipu BpallleHun MasiT-
HUKOB POAUKU MOA AEUCTBUEM II€eHTPOOEKHOU CHUABI MPUKUMAIOTCI K pabouein
IIOBEPXHOCTH HEIIOABMJKHOTO KOABIA | M, Bpallasgch BOKPYT CBOEM OCH, U3MEAb-
4alOT MaTepuan, MOAABAEMBIUM B MEABHUIy nuratereM 4. M3MeabueHHBIE 4acTH-
1Bl BBIHOCSATCS U3 KOPIIyCA MEABHUIIBI BO3AYXOM (MHEPTHBIM ra30M) B KAACCHU-
(puKaTOp, TAe KPYIHBIE YaCTUIBI OTAEASIOTCS 1 BO3BpAIlalOTCS Ha IIOMOA, a
MeAKHue (meAeBast PPakIysd) YAABAUBAIOTCA B IUKAOHaX. OUYHIEeHHBIM BO3AYX U3
IIUKAOHOB IIOAQeTCSI B MEABHUITY BEHTUAATOPOM.

Koabuesble wapoBble meAbHUUbL (puc. XIX-12, 6) UMeIOT ABa KOABLIA — He-
IIOABMIKHOE 7 M IOABUJKHOE 5, MeXXAYy KOTOPBIMHM pasMelllatoTcs Iapbl 6. Ha-
SKUMHBIM yCUAMEM IPYKUHBL § KOABIIA IPUKUMAIOTCA K IlIapaM. BpallleHue Io-
ABUJKHOTO KOABIIA IIPUBOAWT BO BpallleHMe IIaphl, 3a CUeT Yero M IPOUCXOAUT
UCTHpaHUe MaTepuansa. MICXOAHBIM MaTepuan IIOAQeTCd NUTATeAeM BO BHYTPEH-
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Puc. XIX-12. CxeMa KOABIIEBBIX MEABHHUIL:

a — MasSITHUKOBOW; 6 — IIapoBOM; | — KOABIO; 2 — POAMKH; 3 — MasSTHUKH; 4 — IIAIO30BOM
IIATaTeAb; 5 — Bpalaroieecs KOABIO; 6 — IIapel; 7 — HENOABMIKHOE KOABIO; 8 — MPY’KUHBEIL
IMoToku: I — BO3AyX (UHepTHBIM ras); II — W3MeAbYeHHBIM MaTepuaa B CMeCH C BO3AYXOM

(MHepTHBIM Ta3oM); III — UCXOAHBIM MaTepHUas

HIOIO IIOAOCTH IOABUJKHOI'O KOABIQ, IIbIA€Pa3AeAeHUe M YAAaBAUBaHUE T'OTOBOTO
MIPOAYKTA OCYIIIECTBASIIOTCSI B 3aMKHYTOM ITMKAE, @HAAOTUYHOM OIIMCAHHOMY AAS
MaSTHUKOBBLIX MEABHMUII.

B KOABIIEBBIX MEABHUIIAX U3MEAbUYaeTCsl MaTepuan C HavdaAbHBIMHU pas3me-
pamu udactui] Ao 30+35 MM, cTelleHb uM3MeAbueHUs cocTaBasgeT 60 u Goaee. Ta-
KHe MeABHUIIBI 00ecCcHeurBalOT M3MeAbUeHHe MaTepuasa A0 pa3Mepa 4YacTHll
15+18 MKM.

Beryusl. MeAbHUIIBI-O0€TYHBI COCTOAT W3 KATKOB, BpAIAIOIINXCSA Ha IO-
BepxHOCcTH 4Yamu (puc. XIX-13). MaTepuas, IONaparonUui B IIPOCTPAHCTBO
Me>KAY KaTKaMU U 4dallel, UCTUPaeTCs.

[TpuMeHSIOTCS ABa THUIA MeAbHUII-OeryHOB. K NepBOMy OTHOCSTCS Malllu-
HBI, B KOTOPBIX 4Yallla HEeIOABM)KHQ, a KaTKM BPAIaloTCd II0A AEWCTBHEM COOT-
BETCTBYIOIIEro NPUBOAA. BeryHbl BTOpOro Tumna MMeIOT BPaIlaioUIyIocs Yally C
PacIOAOKEHHBIM Ha HeW MaTepHaAOM; KaTKU JKe BpaljaloTcsa 0e3 CHeIluarbHOIo
IIPUBOAA TIOA BO3AEHUCTBHEM CHUA TPEHUS ITOBEPXHOCTU KATKOB O MaTepHaA.

V3MeABUEHHBIM MaTepHan YAAAAIOT AMOO MEepUOAUYECKU IIPU IIOMOIIU
CKpebKOB dyepe3 60PT yally, AUO0 HelpPephIBHO Yepe3 IleAd MAU CEeTKy y 60p-
TOB 4allud. BeryHBI UCIOAB3YIOTCS KaK AAS M3MEABbUEHUs, TaK U AAS CMelleHUs
MaTepuana. Hactora BpalieHust KaTKoB cocraBaseT 20+50 06/MUH IIpU Bpalaro-
meica ganie u 10+20 npu HeNOABM)XHOU. BeryHel obecredmBarOT CTelleHb W3-
MeABUEHMd, IPUMePHO paBHyIO 10 m Ooaee, HAYAABHBINM pasMep HMCXOAHOTO M3-
MeAb4aeMoro mMarepuana Ao 20 —50 mMmM.

BuoOpannonHsle MeAbHHUIBI (puc. XIX-14). Takue MEABHUIIBI UCIOAB3YIOTCS
AAT 0CcOO0 TOHKOTO wu3MeAbueHMs. OHH MOPEACTaBASIOT coboi 6GapabaH, Ha
70+80 % 3amOAHEHHBIM BUOPUPYIONIUMHU IIapaMu. bapabGaH TPUBOAUTCS B KOAe-
OaTeAbHOE ABHKeHHEe AeOanaHCHBIM BaAOM.

W3MenbueHne MaTepuara B BHUOPAIMOHHBIX MEABHHUIIAX OCYIIECTBASETCS
OAaropapst MHTEHCUBHOMY ABWJKEHUIO U YaCThIM COYAAPEHUSIM BHOPUPYIOUIMX
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Puc. XIX-13. KOHCTPYyKIUSI MEABHUII-0eTYHOB C Bpallaionieiics yales:
1 — kaTky; 2 — 4ama; 3 — CKpeOGOK

1 2
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Puc. XIX-14. Cxema BUOpPanIOHHON MEABHHIIbI MHEPIMOHHOIO THIIA:
1 — Kopmyc; 2 — apobsiue Teaa; 3 — AeOaraHCHBIM Baa; 4 — Ipy’KUHSAIIAs oIopa



nrapoB. KopIyc ycTaHaBAMBAeTCd Ha IPY’KUHAIIEM OIOpe, NpPeAOTBpAalllatollen
nepepavy BH6paHHH OCHOBAHUWIO MEABHUIIEL.

BuOpanyoHHBIE MEABHUIIBI UCIIOAB3YIOT KaK AAS CYXOTO, TaK M AAS MOKPO-
ro U3MeAbUeHUs; OHU PabOTAIOT IEePUOANYECKU MAU HeIpepbIBHO. Takue MeAb-
HUIB 3(PHEKTUBHEL A CBEPXTOHKOI'O M3MeAbUeHUs MaTepuarOB HeOOABIION
TBEPAOCTH, pa3Mephl 3epeH KOTOPOTO COCTaBASIOT OT 1+2 MM A0 60 MKM u
MeHee.





