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M BBIIARIMBATE OTBep
{oAEpXATEAAMH CHEPNTS LM BRIIABIHK: PCTHy
b O SHAYMTETBHO YIIPOILAET MOHTAX

B iiHaX He TPEOYETE, 00 T e pemeHHOM TOKe Gorce 600 A ¢

e WHHBI
3arOTORMCHHBIE LLIHH
o i HHOZEPXATETH HA OOPHBIX H30JATOPaX

B CHIEYIOIEM TIOPSIKe:

YCTAHABTHBAIOT LI

KaIBAIOT UIMHBL 1 BHIBCPAIOT X MOTOXCHHE B WHHOKCpKa
packna

yCTaHARTHBAIOT, BHIBEPAIOT W MPHCOCINHSIIOT OTBETRICHHS!

1P HEOGXOZHMOCTH BTOPHYHO OKPAUIMBAIOT BBITPARTEHHbIC Witk

BeiBepKy cOOPHBIX IUHH 10 NPONO/LHOM OCH MPON3BOLAT 110 Hars -

HyTOil CTaTEHOI NPOBOJIOKe. KPOMe TOro, NPOBEPSIOT TOPH3OHTaL-
HocTs KAXOTD yaeTKG ILVH C TONOLLLIO PefiKIL 1t Ypobiin

LluHbl KpenaT miawMs WiM Ha pebpo Ha M3oaATOpax Gontamu,
cKoBGaMH 1IH B LKHOKEpXaTesX (pHC. 16.8).

TlpH Beex CTIOCOBAX KpeILIeHHS IOIKHE GIT 00ECTICueHa Bo3MoK-
HOCTH CBOGOHOTO NEPEMELIIEHHs! WWHHBIX TIOTOC BAOML MX OCH Npy
HArpeBe TOKAMH Harpy3KH M TOKAMH KOPOTKOTO 3aMbIKaHust. MHaue or
BOSHHKIUIHX NTPH HATPEBE BHYTPEHHUX HANIPSDKEHMIA LIMHBI, KaK ToBo-
PAT, <oBeneT» (OHU AehOPMUPYIOTCS), A PH MPOTEKAHUM MOLIHbIX
TTOKOB KOPOTKOTO 3aMBIKAHHS MOKET ObITh laXe paspyLieHa OlIMHOBKA,

B koHCTpyKumax wmHonepxateseit npeaycMoTpeH 3a3op 1,5...2 mm
(pic. 16.9), Graroxaps KOTOpOMY LIHHBI He MOTYT GBITS 3aKaTh! b Hitx
Harayxo. C 3T0ii Xe Lebi0 B OTHOMONOCHBIX UIHHAX, NPOKIaIbiBae-
MBIX Ha KOMa'KaX H3OIATOPOB, BBUIONHSIOT OBAIBHBIC KPEreKHble
OTBEPCTHS, & N1OA TONOBKH GOITOB MPOKJIANBIBAIOT NPYXUHHbIE WAii6bL

qtcﬁhx npi GoMbLIOH AuHe WHH M3GexaTh nedopmaumii us-3a
JIMHEHHBIX PaCUIMPeHHi, yeTaHaBMBaloT KOMITEHCATOPBI, COCTOsILIHE
3 HabPaHHBIX B NaKeT TOHKMX (0,1...0,25 MM) MenHBIX MM amiomu-
HHEBBIX (COOTBETCTBEHHO MaTepualy WKH) JieHT, CyMMapHoe ceveHne
KOTOPBIX PABHO CeYeHMIO WHHBL. JleThi o KOHLIaM, CBapeHHbIE B 06-

lue‘c’rn):g;"cnenyloume €rocoGbl NpUcoeaAnHe HUs:
e 06011T0B0E U MHOrOGONTOBOE HEIOCPECTBEHHOE (C MOMOLLBIO
O3HBIX 6OITOB ¢ raifkamy y Waiibamu);
m::;:e;;m;ncmeunue (wmiy saxumaior MEXIy ABYMsi KOH-
TaKTy s HABEDHYThIMYU Ha i r i
S Hape3Hoii TokomnpopoasMii
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Pitc. 16.8. Criocobt kpey

a — omHoMoNOCHEX MocKiy GomToy
HBIX TUIOCKHMH GOATaMH 1 nnakKolt, &

TOZIOBKE M3015T0a CKOGOI oronoocH

KUX TUIALIMA B UIMHOLEPAATENAX; 0 — MHOTOMOAOGHA
IUIOCKHX Ha PeBpo B UMHodepAaTens: |
NIpYXuHHas waii6a; 3 — 601, 4~ Hopw:
uiait6a; 5 — cranbas mranka; 6, 9
CTanHbe CKOGa H BRAATLIL; 7

AW WM HEMATHHTHOTO MATEpi
HIGKHAS TU1aHKA; 1] — TIPOKAQIKA U3 S1EKTPOKAP

BEPXHIR IIAHKA it

4EpE3 IUIOCKHE METHO-ATIONHHICBE EPEXOINHE MACTHs.
B nocieanee Bpemsi [UIsi IPHCOEAMHEHHS K SKHMAM arnmaparos
ATOMMHYEBIE b OKOHLIOBHIOT IACTHNANIL I CTTA WP
AJIBITI, T.¢., NCKIIOAA PACYON MEH, YMEHBUIAIOT NaTep!
i HO NIpHCOSIIH

10T MEAIHBIE, ATIOMHHHEBBIE I CTATbHIC m.u::d} i e
HEHHBIM B B HAPE3HOrO CTEPXIL, ~::\Ll|‘:1|)\4\|»\\ s
QIBHBIX MEHBIX "'1”“mr[\(:::‘|m:.‘i“‘lkﬂk*:l‘:’l”“‘ L “””“"“,“_‘Plf
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Puc. 16.9. Kpenense Wik WIHHOTEPXATE/AMH Ha 11710C-
xocts ()  pe6po (6)

1 epxuas TaRKa; 2 — Wka; 3 — HIKHA NAGHKa; 4 — Kap-

TOHHa NOKTATIK; S — CTATBHAS IUMILILKA; 6 — AATYHHAS! IUTTTEK].

‘HeBBIMH BLIBOTANI ATIIAATOB MPH TOKAX OT 600 A OCYILIECTRIISIOT Uepes
CreuMaTbHBIE METHO-ATIOMUHHEBIE [IEPEXOIHBIE TIACTHHBL. DTH M1a-
CTHHBI HCTIO/B3YIOT M JUIs BCEX MPUCOEIMHEHUIA B TIOMELLIEHUSIX C BlaX-
HOJi Cpenoil WIK AKTHBHBIMM Ia3aMH, BHI3BIBAIOLIMHU YCHIEHHOE
OKMC/IEHHE B MECTAX HENOCPEACTBCHHBIX KOHTAKTOB AllOMUHHS ¢
Mezbio.

Menro-amomuinesast (MA) IIaCTHHA COCTOMT M3 OTPE3KOB Me/l-
HOM M ATIOMMHMEBON ILIMH, CBAPEHHBIX BCTHIK HAa CMELMATLHON CBa-
PO4HON MalnHe, ATIOMHHHEBOI YACThIO ee MPUBAPUBAIOT K ATIOMM-
HHEBOH LIMHE, & B MEAHOM YaCTH CBEPIST OTBEPCTHE JUIS TIPUCOEN-
HHTebHOTO GonTa.

KoHTakTHBIC OBEPXHOCTH MECT MPHCOEAMHEHNMS LUIMH K BHIBOAM
ANNapaTos AO/KHEI ObITh TUIATENBEHO 06paGoTaHbl HA CrELMATLHOM
UIMHOULTH(OBALHOM Wi WHHOMPE3EPHOM CTAHKE NIPH 3ar0TOBKE HX
B mactepekux. Kak nekmouenne onyckaercst 06pa6oTka miockocTit
KOHTAKTa NONYAPAYeBBIM HAHIBHUKOM. T1I0CKOCTh KOHTAKTa HE0D-
XOMHMMO NPOBEPATE YTONLHUKOM, MeXAy PeGPOM KOTOPOTO 1 MIOCKO
CTHI0 HE MOTKHO OBITh NpocBera. B 3a30p M1y KOHTAKTHBIMM N10BED-
_"‘:m::nr(l)tjggemlxucoeauueuuﬂ HE JOJDKEH BXOMMTH CTA/IBHOM L1yM
rpuﬂ C:;:zl:cuun ;: :a":cnﬁmuu ANMNAPaToB C/IeyeT NPUMEHSTH KOH-
i ol npmncn I % IPH MCTIO/b30BAHUM TAPETBYATHIX NPYKUH
U it muumnoxa;m He crapat. [pumepsr npucoeanHeHHs

Hbl Ha puc. 16,10,
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Puc, 16.10. Tpucoemmseris anosmiiessix i x sy
@ ~ K TLIOCKOMY MexHoMy uepes MA miscry; 6 - x i
uepes MA TLIACTHHY; 6 — K CTaTuHONy CTepHEROMY ep
BBIBOJ annapara; 2, 3 — cooTae HO CTANBHBIE rafika

HAS TAACTHIA; 5 — Meausi crepxen; 6 — cra

Oxpacka wun. 111nHbI PACTIPENETUTELHBIX YCTPOHCTE W NOACTAH
LM OKPALIMBAIOT 11O BOCH JUTHHE IMATEBOI IWIH MACATHON KpACKO
OKPACKY NTPOH3BOIAT PABHOMEPHO 6¢3 HATLTHIBOB 1 NOTEK0B. 01O
FOJIOCHBIE 1MHbI OKPALLIBAIOT CO BCEX CTOPOH, MHOTOMNO/IOCH!

B CYXHX TOMEIICHHSX — C HAPYKHbIX OBCPXHOCTEII, B MOMELICHIY
CBIPBIX, C MOBBILIEHHOH BIAXHOCTBIO IWIH XMMMYCCKH AKTHBHC
JIOM — KA1yl IIMHY B OTACTHHOCTH CO BCeX CTOPOK &8

OKpacka [H HEoGXOHMA U1 3aLHTEL H\\!’»NHV‘[‘\V““‘\[‘\‘ ke
HUSL yC/IOBMIE OXTAXIEHHs (TEMLI00TANA OKPALICHIB T P g
NpUZAHMA OMPATHOTO BHAA YCTAHOBKE, & TAKKE U
PasHEIX (a3 (PasHbIMM LBETAMH)

LLIMHbI OKpawMBaoT ceayioL
NONOKNTENBHYIO LHHY (+) — B KpacHblit b
B CHHMIi M HeiTpaTbHYIO — B Geailt; \'x\'“ ‘H:Wm
B Xeathiii, B — B sencubtil, €~ B m:.\t:m~" S
M3071MpOBaHHON HeATPaIN oKpaLIHBa =

JOM; TIpH TIOCTOSHHOM TOKE
enbHylo (<)

e sy A

1M 06pa
wuper, OTPHIIAT
cHHOM TOK
Hy/iepbie WHHS 11
i wper, 3 IPH

pi





image9.jpeg
1EHO-KE/IThIN (ABYXUBETHBIN), peseppiyy

13eMJICHHOMN —

OKPAIMBAIOT B LIBET Pe3ePBUPYEMOii asbi
B KaXI10/i 9/1EKTPOYCTAHOBKE OTHOMMEHHBIC LIMHBI 015Ky

OIIMHAKOBYIO OKPACKy. B 3akpeIThiX PY npu nepemMenHom tpexq

ToKe COOpHBIE LMHbI PH BEPTUKATBHOM PACTIONOKEHIH O :
10T ¢ I0LLHM OGPA3OM: BEPXHIO A — B KE/THIH LBET, Cpemmor 1
B 3eJIeHBIN ¥ HHXHIOI0 ( B kpacHbIi. [Ipy pacnonoxenn i
LIMH TOPH3OHTATBHO, HAKIOHHO WM MO MPAMOYIONBHIKY Hayg,
yIAJIEHHYIO OT MepCoHana LIMHY A OKPALIMBAIOT B XKENThIN [{peT
HIOIO B — B 3eJIeHbli U GIMXKALLIYIO K riepcoHany ( B KDACHBI1. ()
BETCTBCHHBIC 1 MIPOCTHIE OTBETBCHHS OT CGOPHBIX LIUH OKpaLithay
1eBYIO WHHY A — B KE/ThIi, CPEAHION B — B 3e/eHbIH, npapyio (
B KPacHbIM (€CJIM CMOTPETh HA HUX U3 KOPUIOPA 0GCIyXuBaKy

Okpacke He HOLIeXaT TOKOBEAYIIUE YaCTH anmnapaToB; Mecra 6o,
TOBBIX COCAMHCHHI LUMH M MX MPUCOCANHEHMI K BBIBOAM anmapar
a TAKXKE YYACTKH LIMH [UIMHOI He MeHee 10 MM OT MecT coemmmeyyi

MecTa s KOHTpOst TEMIepaTypsbl, npeaycmarpuBaemsbie BOu 3U KO
TaKTOB, TTOKPBITBIX TEPMOCKOITUYECKOM KpacKoM; MecTa Ha. TOXKEHUS
LIMHBI TIEPEHOCHBIX 3a3eMJICHHIA Ul IPOM3BOLCTBA PEMOHTHBIX pabo
Mecra I TIPUCOEAUHEHUS 3a3€MJICHMSI IOJDKHBI UMETh J1 THHY, pas-
HYIO LIMPUHE WHHBI (HO He MeHee 50 MM), U GBITH OKaMMJIEHBI 110 00t
CTOPOHbI KOHTAKTHOM ITOBEPXHOCTH YE€PHBIMU MOJIOCKAMH LUMPHHOK
10 mm.

Konmpoas 3a nazpesom xonmaxmos. Konrponmpyior Harpes kontak
TOB B 3aKpRITEIX PY ¢ nomowbio Tepmorienky, Hakiensaemoi Ha
LAHEL y MECT GONITOBBIX KOHTAKTHBIX COEMMHEHHIT U MeHSIOLIEH CBoii
UBET TP MOBBIILICHUH TeMIlepaTypbl. MOXHO Takke BBIPE3aHHYIO B BiLIe
KPYKKOB TEpMOILIEHKY HAKIEMBATh Ha TOJOBKU Gonros. Mecro i
HAKJIEHKH TePMOTLICHKM CHAYANA TIATebHO OYMLLAIOT U MPOTHPAIO
TPSIIIKOI, CMOYEHHOII B GeH3uHe, a 3atem Ha HEro HAHOCAT C/I0H OEH
SWILCILTIONO3HOTO JlaKa. DTiM Xe 1akom TOKPBIBAIOT YXe MpHKpen
JICHHYIO TepMOIIeHKy.

Bensmiuennonosnsis JIAK — 3T0 pacTBOpsI 3UPOB wesUTIoN03bI. [LIeHKI
MX TEPMOILIACTHYHBI, 07 THHAIOTCS GesibiM G1ecKOM, XOPOLIO COMPOTHRISIOT
St ICHCTBIIO BO3NyXa 1 Bnary,
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3. Kak ycTaHABIMBAIOTCS MPOXOAHBIC U30JIATOPLI
16.2. MoHTaX WMH
OaHUM M3 IJIABHBIX 3JIEMC HTOB PacClpeaeIuTeNbHOr( v
siistioTes WuHbl. OHM U3TOTABIMBAIOTCA U3 ATIOMUHUS y !
é 3 ( ) )(C 1, XOTH O 5 1s k
U3 MeaMu M3-3a €€ BbICOKOU UMOCTV TSl OHA ARy i

[LIMM TIPOBOAHMKOBBIM MatepuasnioM. ITpu nepementom 1o,

M TIOCTOSIHHOM TOKE MCTIONB3YIOT TUIOCKYIO, KPYTYIO my

MeHble MIOCKHE UIMHBI 1T OLIMHOBKY PY nipuerigy

CTaJlb. >
KO B CTIELMAIbHBIX CITy4asiX, 000CHOBAHHBIX B MPoeKTe. [y
muHueBoro crutaBa Mapku AI31T1 BEIGUPAIOT 110 yenopsy

YeCKO yCTOMYMBOCTU K TOKAM KOPOTKOTO 3aMBIKAHUS, yr
‘Illlt‘,!l;ll’b}ll JKOHOMHUYECKUHU kalll\‘k\

CeyeHue 1 (I)()P\[.l LIWH 3aBUCAT OT TOKA, YCIOBHUii XJTax e
a TakXe€ OT HOMHUHAJIbBHOIO HarpsikXeHwust YCTAaHOBKM, pu 6
3HAYCHHMSIX KOTOPOTO U ONPE/E/ICHHBIX METEOPOIOTHYECKH yey,
AX BO3HMKACT KOPOHUPOBAHHE, T. €. CTEKAHME BIEKTPUUECKIY 1
z0B ¢ pebep B atmocdepy. ITosTomy B nmpouecce monraxa e
U3MEHATD CII0CO6 YCTAHOBKM, PasMephl WMH M PACCTOMHIY y
TOYKAMH MX KPEIUICHHMs, & TAKXKE YCTAHABIMBATH LINHbI 13 1p
MaTepHaia.

LlHbI, NpoKIanbIBAEMbIE B PACTIPEIEMTETBHBIX YCTPOiCTBax,
Pa3/IesISIOTCS Ha COOPHBIE (IJTABHBIE), OTBETBUTEIIBHBIE M COCIHNTE
Hbie. COOpHBIE UIMHBL CYyXaT VIS TIpHeMa SHEPIUU OT HCTOYHIK
IIATAHUS M NaJIbHEHIIEr0 pPachIpee/ieHus ee MKy MoTpebHTemy
OTBETBUTEILHEIMU IIMHAMM CORMMHSIOT COOpHbIE LUMHBI ¢ Okl
LWHMMH annapaTaMi M MeXay COGOM, COIMHMTENbHBIMU IHHAMI -
OIMH annapar ¢ Apyrum. B pacnpenenutebHpix VCTPOICTBAX MOL
YCTAHOBOK COOPHbIE IIMHBI BBIMONHSIOTCS! TTAKETAMMU (M3 JBYX, TPEX
Gonee monoc B (hasze), a rakxe KOpoOyaThIMU MPOGWISMH, CBAf
HBIMH M3 IBYX WUMH WBe/LTepHOI (opMBbl. B KauecTse wmuH MONyT IS
TI0JIb30BAThCA TaKkKe HEHU30IMPOBAHHBIE TIPOBOIHUKH C MpPAMOYI01>
HBbIM, TPYGUaTBIM U KpyI/ibiM ceyeHusMu
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3aeomosKy wun, Kax npasiio, ocyuy
Croco6OM B MACTEPCKIX 1o CTRISIOT MHAYCTPHATH b1y

KHX JTHHHASX
B HACTOSILLICE BPEMS B p:

AMEPAM HA CICLMATEHBIX TeXHONOr Y
AB0UMX uepTexax npeaycmarpusa
10CTH CTpOMTEn:

neino X €bHOI uacTy
CTEPCKOI LETBIX Y3I0B OUWMHOBKY M 0T1¢ :
¢ OTIOPHBIMM KOHCTPYKIMAMMU; Ha Mec

JMCHMO OT CTETeHH TOTOE o
3aroTOBKa B Ma
IBHBIX €e 3BEHBER BMeCTe

KO HX COOPKY OHTAXA MPOUSBOLST TONLy

OWHMHOBKA MOXET GBITh B GMOMHOM MCHOTHeHIN (&

MB D 1 (BLITOMHEHA 110

yepTeXaM B MACTEPCKON B BUIe oTxenbh BITOHEHA 1t
1eNBHBIC SEMEHTHI M3TOTOBMCHBI 10 YePTeXaM U MONOrHAHE!

HATBHO CACNAHHOM MaKeTe YCTAHOBKM) M HHINBHAYA G

6110KOB), MakeTHOM (o1

HeHA 110 CHATBIM C HATYDhI 3aMEpaM, IPHMEHSIETCH & “‘M“ SR Ton
OIMHOYHBIX LIHH)

[0/10Ck! ONMHOBKM COGHPAIOT BMECTE C ONTOPHEIMH KOHCTE
MH, M30JATOPAMH, IIMHONICPXATENIAMU 1 APYTUMM JeT
1eKTHBIE UIMHHHIE YCTPOVCTEA (HATPHMEp, OUIMHOE
TOPOB) COCTOSIT M3 CMOHTHPOBAHHBIX Ha Kace pasbeanHNTeNei
NPMBOAOM, WIMH, ONOPHBIX H30JATOPOB 1 MPOXOMHOM ILIMTHL, OTKpE!
TBIC LIWHHBIE MATVICTPA UIsl KAHATM3ALIUM S1EKTPOSHEPTHH OT BHYT
PULIEXOBBIX TMOJICTAHLIMIA IO PACPENCTHTENbHBIX MYHKTC aro.
TABTMBAIOT B MACTEPCKNX, HAMATHIBAIOT HA KACCETEI M TPAHCTIOPTH]
JOT Ha MECTO MOHTAXA B KOMIUICKTE C HATSKHBIMH YCTPOHCTBAMMU
KOMIICHCATOPAMI M IDYTHMH JICTATISIMH

KOMIIeKTHbIE IAHHbIE YCTPOHCTEA B BUIE FOTOBBIX 3ArOTOBOK MO
CTABASIOT 3aBOIEL M3TOTOBIEHME TAKUX 3aTOTOBOK HENOCPEICTEEHHO
HA MecTe MOHTAXA SIB/ISICTCA BechMa TPYIOEMKOii i HeadheKTusHOl
PaBOTOli, KOTOPAsL JOMYCKASTCS Ha HEOOIBLIIMX OGHEKTAX C HE3HAI-

TeJbHBIM 00BEMOM OLIMHOBKH
Tlepest yCTAHOBKOIH LIMHEI CTEAYET Pac

IMHe, YTOGbL 06ECTICUHTH MIHUMATBHBIE OTXOEL NPH MONTAKE
0T60p 1 OT

OPTUPOBATD 10 CCHCHMAM 1

caedyrousue onepayull

Monmadic wiun 6KAK04aem 6 ceo
y 1 usrudanue, 06pabOTKY KOH

6pakoBKY, NPABKy, Pa3METKY, pe
TAKTHBIX [TOBEPXHOCTEH M CBEPICHHE B HUX
HBIX YAI0B 1 0JI0KOB C OMOPHBIMH U30IATOPAMU 1 A
LASIMM (HATIDUMED, LIMHHBIX MOCTOB M TIEPEXO/IOB), CBAPKY CH )PHEIX
1 IPUBAPKY OTBETBUTE/IbHBIX LIHH WM HX GONTOBOE COC ik
pack

Ha mexuonoeuyeckoi
Ky Ha [UIOCKOCTh M pebpo, pasM
BHIDYGKY W1 CBEpIECHUE OTBEPCTHH:
BAKY OTBETBIEHHIA; OIPECCOBKY, BHIPABHUBAHM oness
BALMIO KOHTAKTHbIX T10B EOTQBOKIM COODY -
TOBBIX 3aTOTOBOK LIMH B I1AKEThI
PUM HEKOTOpHIE ONepaLlui MOHTAXKA

oTBepCTHil, COOPKY OTIe/b-
TAJIOKOHCTPYK

SHHE, OK-

redyiowue patombl; IPas

MEpHBIX OTPE3KOB

narubanme; cBapKy BCTbIK 1 npu:
CTKy H KOHCEp-

QuHUU GBINOAHAION C
TKY, MOTYUeHNE

epXHOCTEi1; OKPACKY
G10KHM, Y3/1bl

¥ KOMILIE!
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5 TOM CIIYHAC, CCIH LIHHEL Myte o,
[panKy NPOH3BOIAT B XOM0n10y,
0 i MIOCKOCTB HA CTIeLMAL1oy

B s Hapun 16,4 IRazka e b 10CKOCTS Ocyyye
craie, HMECD (o SEiit pOIMKANI J, HA POPO — BCDTiiay,,
cTaaseTCH 10

usnae ponkast & KPONCE v avenbie A mpesoTopaiterius iy
ocH 1. s,
“aioIIYI0 ATIOMHHHEBYIO POKTAIKY:

Peaxa Wi BITOTHAETCA PASTILIHBMI MEXAHH3MAMH: Dbluaxiiy
M JTH TIPECC-HOXHHUAMH, AHCKOBOH MO, 3 IPH. TOTIILHE iy
Gosee 10 My MasTHHKOBOIH THIOH.

166 e Wl TPOVIBOIATEA 110 SCKIIAM 11 WIABIOHAN, H3TOT0p-
JeHHBIM M3 CTAIIBHOI! IPOBOIOKH AMAMETPOM 3 ... 5 MM I10 3aMepam Ha
Mecre. Pasiuaior ClelyoLIHe BIIbI W3ruboB WHH (puc. 16.5): Ha moc.
XOCT, Pebpo; <LITONOPOM (IIOBOPOT IIMHEL BOKPYT' €€ OCH Ha yrox
10 90°) M «yTKOI».

M3rubasue WHH C MaJbIMH CEYEHUS!

0T TOTBK

o BRTOHAOT TOOKO

K u’n’ﬁn‘?ﬁmrc JamHa M ,L\K:N(:[l‘
i 0 eHHO Ha P
Ko D eonpeNero 12 ©

MM Ha TIOCKOCTb M Pedpo Bbi-

OTHSETCS PYYHBIMH WIMHOTHOaMH, @ WHH C BoNBIIMMH CeUeHUAMK
(He meree 80%8 MM) — PHBOIHBIMHA THAPABAHYCCKUMH. st usru-

Puc. 16,4, Barsus BIT
4 101-140 §
1= oct 21m yeranonxu Gyxras wn; 2 M /111 paBKM WwmH:

R & e o ani; 3, 4 cootserTcTet

IK&IBHEIE POTHKM; 5 — OTOOHHHIIH POTHK

568

Pc. 16.5. Buusi warnGos w

2 — Ha IL10CKOCTS; 6 — Ha peGp:

Ganus ,"“'" “YTKOW» WK «IUTOMOPOM» C/TYKAT CHIeLMATLH M
Ha BHHTOBOM WTH [WIDABTHYECKOM Ipecce. MexaHuayi 1 mpycnocot.
ue.t;:w:gau::w&:;\u‘nﬁ o arGasI i, noKisa i 68
ook LY Ha PEGPO PEKOMCHAYETCA B HATDETOM COCTOfHH

IHAKO TEMTIEPATYPA HATEBA ATIOMIHIEBLIX LK He J0TKHA Gbr
soire 250 °C, mennbix — 6osee 350 °C, a cranbhsix — soiue 600 °C. B
CJlydae TIeperpesa LKHBI CTAHOBSTCS XPYIKHMH W TIpH HIrHGasini Ha
HUX TOSIBIAIOTCS He3aMeTHbIe TPRLIMHEL TEMIEpaTypy KOHTpOIHpYIoT
TepMONapamH. YCOBEPIICHCTBOBAHHbIE THAPABIMYECKHE WHHOTHGH
O3BONSIOT MArHGAT WIHB! HA PeGPO 6e3 NPEABAPHTENLHOTO MOXO-
rpepa.

TIPH H3THGAHMH LIHH HEOGXOMMMO BHITTOTHATS CEAVIOIKE
BaHWS:

BHYTPEHHUH PamiyC H3rnGa Wit ¢ 1
KeH BBITh MW MATMOAX Ha TUIOCKOCTb HE Meree
LIMHBI, @ (IPY H3rHGax Ha peGpo — HE MEHCE € WIHPHHB
Ha u3rnbe «UTOMopoM» N0IKHA 6BITb HE MeHee

Tpeto

AMOYTO/BHBIM CeveHMeM 10T
1BOHOIH TOLUTHBI
VIHHA WHH

¢ BYKPATHOI €€

DPHHBI; 4
W36 LMHBL B MECTAX NPHCOEHHEHHH 10 DKEH HAYMHATBCA HA pac

CTommuy He Menee 10 MM OT KD KOHTAKTHO TOBepRHOCTH
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UHCTBIMM, G
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8 MM OTB:
B naker
cobupaior
O6pabotka Kol
TEHHH C ATIOMHHMepE

OKUCH Me/IH, a co cras
BPALLAIOLLIMHCS CTaTbiiiyg

TIpu HesnaumTebHOM
HbIE TI0BEPXHOCTH 06padar
LIETKOIi ¢ KapaoseHTofi. M

KOif, a 0GpaGoTanHyio moBepxHoC "
HUYECKOTO BasesnHa
OKOHUATEbHast 06PaBOTKA aoMHY
JAYHOI WIH CTEKIAHHOI Gymaroii !
TToc/e 3a4MCTKH 3ATPsIHCHHBIA BajeTH yIa
HsttoT wmeThiM. Lndhosky n nosm oHTaK
NPOM3BOAT, TaK KaK 3O yXYAWAeT K
BOTOBbIE COEMMHEHINS WK BHTOMK
Puc. 16.6. Tpecc u WTaMmel /U1s M3THGAHWUS WHH «YTKO#» (a) M NpHCTIO XJIECTKY, BHAXJIECTKY C BHICAIK TKH
COBACHIS JU1A HITHOAHWS WIHH «LITONOPOM> (6) 10K, BHAXIECTKY C TIOMOLLbIO CKHMOB (pHC. |
Bce KpenexHbIe H3le PasoOPHIX K A
CTBIKI COOPHBIX LIKH NIPK GOJITOBOM COCMHEHMH JI0/KHbI OTCTOATH (6oTbI, raiiku, WAok) ac RSTR AR D
OT I0710B0K H30ATOPOB M MECT OTBETBIIeHHIA He MeHee ueM Ha SO MM CYXHX MOMELICHHSAX PH COCAMHEHMI Wl ey 5
Hodzomosxa konmaxmmsex coedunenuii, Kortaxrioe cocmmHenie B M L AR
OBpasyeTs B MecTe conpuKocHOBeHMS 1By mun. Takie CoemMHCHIS 6bi. Ha 60ATOBbIX KOHTAKTH iy g : KeH
MOIYT OBITb PASLEMHBIMH, BEINOAHSEMBIMH C NOMOILILIO CKBOIHBIX KQHTpIAHKE, 38 MCKTIONCHVTY B o o JUIS CTomopeHns GaRToms:y
GoT10B i cximos, 1 HEPALEMHBIMH, T. €. CBAPHBIMM. KOHTAKTHbIC BMODalnM, M BO 53D ‘W‘\ X, CTATBHBIX W 13 TOMHHHCBE
TIOBEPXHOCTH NPH BBINONHE UK GONTOBBIX coeUHeHMit 10KHbI ObITh COeaMHEHNI LHH (Me n‘ bIX, € (waiiGbl (paspe3tbic). Ipi coeauHeHI
TUIOCKHMH 1 POBHBiMy, ' CHYXKAT CTRNLHAC IDVKMINED . i He NPHMCHAWT, 8
Toaroroska wik a1 Gorrroporo KOHTAKTHOTO COEAMHEHNs BKIIO AX BMOMMUHHCERX LS I i amonyyecaol Lu(H Yoraia
et B CEBA PAIMETKY OTBepeTHi, 1x CBEpIEHNe, 06pabOTKY KOHTAK Oy O 6L, I B KOHTRKTHOM COGURMCHE ¥
HBIX 1I0BEpXHOCTEf 4 BRRRAROTLY BajoT ypemrichibe WG, Ecit b XOMIKTFAL 6L 6y o
: ¥ Apyrue oneparuy, < TapeJIbUATBIC MPYKHHEL 4
m:amemy OTBEPCTHI NpomsBossT o 9CKM3y, Ha KoTOopoM 00433 NO/Ib30BaHbI Td KHHHBIE WAIIC

K m
1, M3 M CTABUTH KOHTPraiku win iif ;
€CT KperuieHns!,

s

0 JIoMy $pl
HO JONKHBL GBITh yKazapy PACCTOAHMS 10 M
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Puc. 16.7. BOATOBbIE KOHTAKTHBIE COCIMHEHNS LUNH:

_ BHAVIECTKY € BHCAIKOM <YTKI>; 6 — BCTBIK C MIOMOLBIO Haky

ectxy; 6 i
4= BRI BT 0K; ¢ — BHAXIECTKY C TIOMOLIbIO CXIMOB

TaiiKy Ha KOHTAKTHBIX COSAMHEHUAX PAcrosiaraior Tak, 4t 061)1 npn
SKcrUIyaTaliy Gbu1 yA0GeH HX 0CMOTD u3 kopuaopa (o6macts obey-
KHBaHI). 3ATKKY FaeK ydllie BCEro BBIMOMHATH € MOMOLLBIO Crietiy-
ATBHOTO FAEYHOTO K/TK0Ya ¢ OrpaHUyCHHEM KpyTsLIEro MOMEHTa, a npu
€70 OTCYTCTBHH — C TOMOMIBIO OGBIMHOTO FAeYHOro KU, HO npi
3TOM 3anpeuaeTcs YUTHHATb €ro pblyar s MOBBILUEHUS YyCWIns 3a-
TAXKH. ﬂpanwrbuan 3aTSKKA rdeK onpejesisieT Ka4eCTBO MOHTaxXa, T.e.
KOHTAKTa, M HAEKHOCTh COeMHEHMS. [110THOCTb KOHTAKTA T10C1e 33-
TSOKKH MPOBEPAIOT LIyroM ToLHOM 0,02 MM, KOTOPEIii 110 TIepiMeTpy
COSAMHEHNs He J0/DKEH 3aX0AHTh Gosiee YeM Ha 6 MM. 3aroToBlIeHHbIE
LUIMHBI PEKOMEHAYETCA MaPKMPOBATB, YCIIOBHO 0G03HAYas MECTa MX yC-
TAHOBKH. BO/ITOBbIE COEMMHEHHs WIHH B 3KCILTyaTalliy TPeGYIOT pery-
JIPHOTO KOHTPO/IS 32 COCTOSHUEM KOHTAKTOB, MPOBEPKH MX TEMIIEa-
TYPEI, IEPHOIMUECKOrO NOATATMBAMSA GOTOB, @ BpeMEHAMM 1 3a4HCT-
Kif KOHTAKTHBIX I0BEPXHOCTEH. [103T0MY BMeCTO GOTOBBIX COEMHCHMi
PEKOMEHIYETCSA MPUMEHATH CBAPHBIE COEAMHEHMSI, B 0OCOGEHHOCTH /LISt
AMOMMHUEBBIX WIHH, TAK KAK OHHM B MECTAX COEIMHEHHI TTOIBEPKEHD
OKMC"';""” # XONIONHOH TEKYYECTH MeTalLTa Mo AeiCTBUEM AaBCHHS
mmmog:‘:::unaﬂ Gornee HanexHbie 1O cpaBHEHHMIO ¢ GOITO-
Sarioacsihites om"mmnuucnm LMK U, Clef0BaTeNbHO, MOBLILIACT
10 CpaBHeHmIo ¢ :ML)I:HOM. BHHMHCHMC CBapHbIX coetMHeHI
HO, TaK mnpoms"“mm"’u n; MCHﬁe TPYAOEMKO 1 Gosice IKOHOMN'~
MEHATL BO BCEX Cllyyasix, 3a :KA B
i e ICKIIOYEHHEM TeX, KOraa o ycaoBuiM
XOIMMO MMETh PasbeMHbie COeMHEHMS.

5n

CBAPKA ANOMU ey
MUHWI 1DH Harpene e yop " "MECT Hex
BATH XOII €10 pactiamseyyy &
C5t TIOCTENEHHOTO pasyspye PO on A

OH Cpasy pacinansercy Min;
Yetrrrng PH Tewg

Ke CIOCOBHOCTS pactekaryey s
PAX, HPHBOMILLYIO K mpopangy
TIPEMMYLIECTBEHHO 10Kt 4ary, " ‘
Kenme. CAaBHLM ke sarpype ;
GBICTPO NMOKPBIBaTHCS Ha Bo: “

TUIABJICHMS KOTOPO# 0Koso 2 ()
TOMIABKOCTH TpensiTeTye;

HOCTb M TIPOBOAMMOCTS,

st yIanenus okeuIHoM ey ¢ omer
HSIOT IIOCH, KOTOpLIe samaioy repr O
JIEHHsI B TIPOLIECCE CBADKH. Pacrinanyeryiu
CHIHYIO IUICHKY M NIPEBPAILAIOT ee p Aerkomnas
OUIMH Ha TIOBEPXHOCTS CHAPOUHON pasry Lllnms
3AUIMIIACT TOBEPXHOCTh PACILIABIEHHOTO M
OKHeeHMs. B anekTpoMonTakHoit npakmike P
K€ alIOMUHMEBBIX WIMH HCIONB3yioT dimioc mapku BAMM

Haubonee pacnpocTpaneHHbIMm ABASIOTCH pyias e
YTOMBHBIM EKTPOIOM (KOTOPAs A0 NOCIEAHETO BpeMerH Wpena
MOE WIMPOKOE MPHMEHEHHUE) H PYHHAs APrOHHO-AYTOBAH CBADK
TUIABSILIMMCS BOTB(DPAMOBBIM 31EKTPOIOM

JlyroBast CBapKa ILIHH OCYLUECTRAETCA € NOMOMIIO NOCTORHHOIO i
TePEMEHHOrO TOKa, VICTOYHMKAMH TOKA ARIIOTCA CBAPOTHBIE NP0
PA30BATEH M TPAHCHOPMATOPBI,  TAKKE CBAPOUHBIE MOAYTPOBONHI
KOBBIE BBITIPSMUTENH, NPEIHA3HAYCHHBIE LIS BLITPANICHIS NEpeMert
HOTO TOKA B TIOCTOSTHHbIIt CBAPOUHBI TOK Ge3 Bpailiaiounixcs npeod
pasosateeit

CBapHBIE LIBbI PA3THYAIOT 110 OPME CeUCHHs M P
[IPOCTDAHCTBE, T. . CBAPKa GbiBACT HIKHCH rOpH JOHTANLHOM, BE "
KaJIbHOi ¥ TIOTO/I0UHOIL. [1pi HIDKHeil CBAPKE CBAPOHAA AVTA HAFS
JIMTCA HJl CBAPHBACMbIMH fICTansMi, DTOT €riocod cHlt
Jiee AOCTYITHBIM M NIPOH3BOIHTE/BHbIM I!qmunn,n.:;l ::mwwm*
cpapku TpeGyioT GoabuInx HABBIKOB OT CBApUIHKA P

SIKO. 3T CBAPO!

- B KayecTBe HCTOYHHKOB !mmmm “i:‘\‘s]::yu,lw::w:v t‘u.?pmm»m ik A
g:a)xolxl\t'-ﬂ(:li-kljfl‘z' “::('; F\i‘\‘;lw:‘”; ::‘{n V/-500 Ha HoMyHANbHBIi CB
3 , a Taoke [1C-500,

POYHBIN TOK 210 500 A u ap.

B KOMIUIEKT HHCTPYMEHTOB n‘ s
BXOIT: SNEKTpOIEpKaTEb, MPOBOTOTEE i
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ca crouKa LIS €10 HAHECCHHS, MACKA 113 a1y,
8 I K pourof IyrH 1 GPBIST MeTajLia
e i QBBEKTE — C MIOMOILIBIO TIEPCHOCHEIX iy
JiH BIIOAHAIOT B TAKOH NOCIENOATE Mbiog
" [TOMHBIMH IIETKAMU; YCTAHAR M Baj0,
o osuuor X KPON FPERCCELLL seanepmor i u sakpen .
TepeHOCHHIC "V““:;:‘m" . jaHOCHT BTIOC HA KPOMKH CBADHBaCHy1x
43 el nomm Ky CHIMAIOT MEPEHOCHBIE TIPHCTIOCO6 e iy
s Hih. PaciuiaBi KDOMKIH LH, OTIYCKAIOT B CBAPHOi 1o ripy
il TpYTOK, OOMa3aHHBi (UIOCOM, 1 PACTLIABIIOT €ro Myroii
[KOHLIOM MPHCAIOYHOTO MPYTKA nepeMeliBaloT PACTUIABIEHHBIH Me-
TalT B CBAPOUHOI BaHHe, ofecriednBas ero YIUIOTHEHHE W yaanenue
1wiakoB. B KOHIIE 111Ba AYry PaspeiBaloT. [List MONYEHIS! BLICOKOTO Ka-
qecTBa COCIMHEHNS BO BPEMS CBAPKH M B TEPHOI OXTAXICHUS 1Ba
sanpeliaeTcs IBUTATh MIMHBI, TAK KAK MOTYT MOABUTLCS Tpeuuis
OrserBHTeabHbIE LWHHBI PUBAPUBAIOT K KPOMKAM COOPHBIX 1y ¢
MOMOILBIO CHIELHATEHOTO MPUCTOCOBIEHNS
Tloce cBapku HEOOXOAMMO MONHOCTBIO YAATHTL TIPOBONOYHON
1eTKoli ocTaTki (MOCA M LUIAKA CO CBAPEHHOIO CTHIKA, MOCKOJIbKY
1PH HATHYHH BIATH OHM C TEYCHHEM BDEMEHM BBI30BYT KOPPO3MIO
TIOMHHIA, KOTOPas NPUBE/IET K PaspylICHMIO CoenmHenns. /s npe-
JIOXpAHEHHS OT KOPPO3WM CBAPHBIC WIBBI MOKPHIBAIOT IIM(TANEBbIM
JIaKOM MM KPACKOJi, KOTOPO#i OKPALIMBAIOT UIMHBL.

cocyn s o
a3 M anua or

B MacTepcKu i
Jax, 2 HeMOCpeACTBeH
criocoGnernii. CBapKy 1

TAHTateBble 1aKi — 9T0 PACTBOPbI IIHATANCBOM CMOJTI B CMECSX CIIHp-
Ta M OKHAKHMX YIIEBOIOPOMIOB ¥ JIPYTHX NOAOOHBIX PACTBOPHTE/ISX. ITO TEpMO-
PEAKTHBHEIE JIaKH C BEICOKO KJIESLIEH CIIOCOGHOCTBIO, TMOKOCTb MX ILIEHOK
BBILIE, YEM Y TUICHOK GaKe/IMTOBOIO JlaKa, a BIaroCTONKOCTh HIKE.

JLs oBecriederis XOPOLIETo KavecTsa CBADHBIX LIIBOB C/IEIYET CTPOTO
nmmmﬂkmﬂ TEXHOJIOTHIO CBapKH. Yauue Bcero BCTpEYaIOTCs caenyioime
s !;Baphblx UIBOB: HEMPOBAPBI, TPEIIMHBI, HAMUIBIBBI, TIEPEKO-

“TNIJI 2xgx«xoxurm. Kaxbiit capenusiii cTBIK 1wyH Hazo ocMoT-
mﬂmgco; oS HAPYXEHHBIE ACeKThI yCTPaHUTD.
A ShEKTHBHA MpH coenmHeHMM AMoMMHMS 1 er0 CILTA-
ke ng?:)::x 122:}:(3 HEIaBsmumMes (BOAbHPaMOBBIM) 2J1EK-
) eT B e6VIO-
b ket bl Honast TocieiHee Bpemsi criocobs!, Tpebylo:
K nocrounc 2
TBaM
YeTORuHBOOTS pamWPaMumx KOHTAKTOB MOXHO OTHECTH:

Mabiil MexaHuyec
PpHana; KM M3HOC BBULY BhicOKO TBEPAOCTH Mate-
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CN0COBHOCTH Mporygoc
PUBACMOCTH BOThdpany e
MAJyIo NOABepKentocr, i © Gomy e
BOB C JUIABNICHHEM mer o Pesyuy iy
Henoctarkamu pogy H
TPYAHAsH 06paGaryy,
06pa3oBame Ha noyyye

. OKCH,
HEOGXOMMMOCT Npimericiyy oo /110K
51 G0ty

Wi
i ’

dDava Ky y

MTAKTHORG

TONYHEHUs HEGOMbILY 5 HTakriy
M HAYCHMUI con TBIX Aanenyy
YYIHYIO aprOHHO-1YTOBYI0 Capky pr - CHHA KokTak
TIOHSTIOT HA YCTAHOBKaX <Y 1ap. 300, o PP4OBSN dnexrpon
; . 2ap-300», «Y nap-5(y),, 010M Bl
Ans nonyaBTOMaTHYecKoM apromuo.gyrcn AT, VAT-5
TOMATHI, HANPUMED TIPM (nonyaprongs v "PK" C1yXar nonya
caMmblil YIOGHELA B MOHTaXHb yoy mu” PRMIERIR woxTax
i bIX YCI0BH )
PYAHYIO0 ADFOKHO-1YTOBYI0 Coapy nosppa
O16OPaMOBIM 3nexrpog
om

TIPUMCHSIIOT JUISL COCTMHEHMS WHK 13 amiompmiys
WHHOH 10 6 MM (a1ioMutmensi crina AL 3] o
TOJIEKO APTOHHO-IYTOBOH CBAKOH), a pyuHyIo Iyroyie on
HBIM SJICKTPOZIOM — JUIs COEMHEHISE WK 15 anoupnrs
30 MM 1 Goee NpH HIKHeM notoKeHiy W Toc w‘j‘ﬂ‘yj
©TCA M JUISI COCNMHEHMS LUIMH MeHbilel Tomuyi fipy. ‘}A,\i‘,ﬁ‘\‘,‘f .
CTH BBINO/THEHHS! APIOHHO-1YTOBO CBAPKH Py

CBapKa ATIOMYHMEBLIX LWIHH B TIO6HIX MPOCTAHCTBEHHHX 00K
HUSIX B CPe/ie 3ALUMTHBIX Ta30B SBMACTCA HAGOMCe NPOrPeCCHBHEM
CTIOCOBOM, MOCKO/IbKY He TPeByeT Herob30BanHst dioca 1 oumeTK
LIBOB OT €0 OCTATKOB H LLIAKOBO KOPKiL. B cpete 3aummihix raso
TIPOM3BOJUTCS PYUHAsl IYTOBAS CBAPKA HEMIABAIMMCA (BONBHPAMO
BBIM) 3/IEKTPOIOM C BBEICHHEM B LIOB MPUCAIKH, & TAKKE ABTOMATH
yecKast M TOTyABTOMATHYECKas CBAPKA IIABALIAMCA S7eKTponom. [Lis
CBAPKM B CPEJIC JALINTHEIX Ta30B PUMEHSIOT aprok Mapok A, b it B
KOTOPbIiT 06€CMeunBaeT paspylieHHe OKCHAHOM ILICHKH.

Ycmanoexa u Kpenaenue wui. 3aroTORNEHHbIE UIHHbI T10CIE
DOBKH UX B COOTBETCTBHM C 3CKI3aMH J0CTARIAIOT HA MECTO YCT
it LLIMHBI IO/KHBI PACTIONATATBCS CHMMETPHYHO 1 OIHOOOPA3HO. mo
He TOJIKO MPWIAET OMPATHBIH B YCTAHOBKE, HO M ODIETIACT ep-

e 6. , LIMHBL K 383MICHHBIM

COHATY e KCILTYaTalHio. Hebast npuOIKaTh g
YACTAM YCTAHOBKH WIH K LHHAM npyroit ””M':i:\t|||.|ml7\1,;cnl<>l o
MEHBILIE JOMYCTHMOTO HOPMaMit /U5l HOMHHATL
THpyemoro PY.

Ipu npokanke WHH Hk'lltllhl\. -
IJTOCKOCT M PeGpO, IIHHHBIC KOMNEHCE
KM, Tepexo/IHbIe IUIACTHHE!

Ipu Hernocpeac seruieHMH TPeOyeTeA
ICTBEHHOM KperieHH ‘“xu i

H M CBEpJIeHHE HBaHHe B HIX OBAIBHB

M VI BbIABIHBAF

Lui Bep/IeHH ;

I

TOMUMHOl

KHO

MapKit
aHoB-

JOT: CHMBL i LUMHONCPXATEH HA

YTOpbI, MEXIYUIHHHbIE PACTIOP

TouHast PAINETKA
x orseperiit. TIpH




