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BCTYIl

B mpormeci BUTOTOBIEHHS 1 eKCIUTyaTamii 3BapHUX KOHCTPYKIIIH
MOJKJIMBI BIAXHJIEHHS IX SKOCTI BIJl BCTAaHOBJIEHUX BHMOT, II[0 MOXKE
MPU3BECTH 10 3HIDKEHHS X HaJIHHOCTI.

ToMmy icHye HEOOXiAHICTh CHCTEMATHYHOI NEePEBiPKU BiAMOBIAHOCTI
KOHCTPYKIii mepenbadeHnM BuMoOraM. Takiii TepeBipili IMOBHHHI
MiANSATaTH BCi CTajlii MPOIeCcy CTBOPEHHS 3BapPHOTO BHUPOOY (BiA CTBOpEHHS
TEXHIYHOI JOKYMEHTAIII1 /10 3/1a4i TOTOBOTO BUPOOY B €KCILIyaTAIlit0).

Y CBiTOBifi TpaKkTHIli BHPOOHUIITBA BIATOBIZATFHUX 3BapHUX
KOHCTPYKIIi (MOpPCBKI CyJqHa, €HepreTHYHe OONaJHaHHSA) BAapTICThH
omepauiid KOHTpoJdro ckiagae 20+25 % 3aranpHOi BapTOCTI CHOPYIH, a
TPYAOMICTKICTh KOHTPOJIO CIIBCTaBUMa 3 TPYIOMICTKICTIO 3BapIOBaHHH,
Jle piBeHb MexaHi3amii i aBTOMaTu3allii IOyXe BHUCOKHHA 1 OUIBIIICTH
orepaliii KOHTPOJIIO 3/1iHCHIOETHCS BPYUHY.

ToMy  BOOCKOHaNEHHS  TpaJuLiiHMX 1  po3podKa  HOBHX
aBTOMATH30BAaHMUX METOMIB 1 3aCO0IB KOHTPONIO SKOCTI 3 BUKOPHUCTAHHIM
Cy4acHUX AOCSTHEHb HAYKH 1 TEXHIKH € Jy)K€ aKTyaJbHUM. BHUBUEHHs
ICHYIOUHMX METOJIiB KOHTPOJIO CIIPHATHUME iX ITUPOKOMY i OOTPYHTOBAHOMY
BUKOPHCTAHHIO, 10 1ACTh MOKJIMBICTH ICTOTHO MOJIIIINTH SKICTh 3BapHUX
KOHCTPYKITIH.
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1 PAKTOPH, IO BUZHAYAIOTH AKICTb
3BAPIOBAJIBHUX POBIT

SIKicTh 3BaproBaibHUX POOIT B 3HAYHIA Mipi 3aJ€KUTh BiJ TOTO,
HACKIUJIBKM PalliOHaNbHO CIIPOSKTOBaHA 3BapHa KOHCTPYKMiA. BBaxaeThcs,
0 3BapHa KOHCTPYKIIS CIPOEKTOBAaHA pAaIiOHAIBHO, SKIIO BOHA
BIZIITOBiJIa€ BUMOTaM HaIiHOCTI, TEXHOJIOTIYHOCTI, TPAHCIIOPTAOEITHLHOCTI,
€CTeTUYHOCTI 1 EKOHOMIYHOCTi 1 IPU LIbOMY Ma€ MiHIMalbHY KiJIbKiCTh
JieTanei, MiHiIMabHUH 00’ €M 3BapIOBaJbHUX POOIT B HANIPYKEHHUX BY3Jax,
ONTUMAJIbHY Bary.

Ha sxicte 3BaproBanbHMX pOOIT TakoX BIUIMBAaE CTYIiHb
BIAITOBIAHOCTI BCTAHOBJIEHUM BHMOIAM:

— OCHOBHHX MatepiaiiB (MeTaly, 3aTOTiBOK);

— IOTIOMDKHUX MaTtepianiB (eIeKTpOIiB, ra3iB, (irocis);

— kBawidikamii 3aroTiBe’bHUKIB, 30MpPANBHUKIB, 3BapIOBAILHHKIB
TOILO;

— TATOTOBKA €JIEMEHTIB KOHCTPYKIIN 10 30MpaHHs 1 3BapIOBaHHS;

— AKICTh 30MpaNbHUX MPHUCTPOIB i TEXHIYHUN CTaH 3BAPIOBAJIHLHOTO
001aIHaHHA,

— TEXHOJIOTisI 30MpaHHs, 3BaPIOBAHH 1 PETENBHICTD ii TOTPUMaHHS B
npolieci BAPOOHHIITBA,

— 3aCTOCOBaHI METO/IM 1 METOJIMKH KOHTPOJIIO;

— kBamidikais 7eQeKTOCKOICTIB;

— KyJIbTypa 1 opraHizaiiisi BApOOHHUIITBA.

[Tpu mpoekTyBaHHI KOHCTPYKIIiT HEOOXiTHO BpaXxOBYBaTH MMOBIpHY
MOsIBY 1 po3TamryBaHHS JeEKTiB, XapaKTepHUX Uil JaHWX THIIIB
MaTepiaiiB i croco0iB 3BaprOBaHHS.

Hamarannst mocarayTa abcooTHOT “0e31eeKTHOCTI” KOHCTPYKIIii,
K TIpaBWJIO, TOTIPIIYIOTHh ii eKCIUTyaTamiliHi BIacTUBOCTI, 00 depe3
Oaratopa3zoBi BHUIpaBieHHS e(EKTIB BHHUKAE PICT 3epHa, 301IbLICHHS
BHYTPIIITHIX HANpy»eHb, 3HIKEHHS MIIHOCTHHX BJIACTUBOCTEH TOINO, IO
3HIKYE MPale3aTHICTh KOHCTPYKIIIT.

Tomy, anst Toro o6 KOHCTPYKIUig Oyia pamioHaJbHO CIIPOEKTOBaHa,
BpaxoByBajla HMOBIpHICTh MOSIBU Ae(EKTiB, B ii MPOEKTYBaHHI IOBUHEH
OpaTu y4acTh CHEI[aiCT 3 KOHTPOJIKO SIKOCTI.
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2 OCHOBHI ETAIIN KOHTPOJIIO AKOCTI
3BAPIOBAJIBHUX POBIT

[epeBipka sIKOCTiI 3BaprOBaJbHUX POOIT MPOBOAMTHCS B 3 eTamm:
ToTiepeHs NepeBipKa, MOTOYHA 1 3aKITI0YHA.

Ha momnepemuiit crtamii KOHTPOIIO 3HAWOMISATBCS 3 TEXHIYHOIO
JIOKyMEHTaIli€ero Ha BHPIO (kpecieHHsMu, TY, HOpMAIAIMHU), TIEPEBIPSIOTH
SKICTh ~ BHXIJHMX  MarepiajliB, 3aroTiBOK, CTaH 3aroTiBEJIbHOTO,
30MpaILHOTO, 3BapIOBaJILHOTO obaTHaHHS, KBaTiQiKaIio
3aroTiBeNbHUKIB, 30MPANFHUKIB, 3BapIOBABHUKIB, JIe(EKTOCKOIHUCTIB,
1H)KEHEPHO-TEXHIYHHX MPaIliBHUKIB.

3aBJaHHsAM MOTOYHOTO KOHTPOJIO € MiATPUMAaHHS CTaHy 30MpaibHO-
3BapIOBALHOTO OOJaMHAHHS HAa PiBHI BHUMOT, SIKi 3a0€3MEYyIOTh SIKiCHE
BUTOTOBJICHHS KOHCTPYKIii. Bim perenbHOCTI MpOBeAEHHS MOTOYHOTO
KOHTPOJIIO 3aJIGKUTh CBOE€YACHE 3amoOiraHHs 1 BUsBICHHS aedekTiB
30UpaHHA 1 3BapIOBaHHS.

KonTtpoms B mpomeci BHTOTOBIEHHS KOHCTPYKINI 3mificCHIOE
pobiTHUK, Opuramup, maiicrep, npaniBauk BTK (nedexrockomicT).

B mpomeci MOTOYHOTO KOHTPOJIO TPOBOMSATHCS TEXHOIJOTIUHI,
MexXaHiuHi 1 wMeranorpadiuyHi BHUIPOOYBaHHS KOHTPOJBHHUX 3PasKiB,
BUPi3aHUX 3 KOHTPOJBHUX IIACTHH, 800 BHBITHUX IIAHOK.

Ha 3akmrouHiéi cragii KOHTPOJIIO BCTAHOBIIOIOTH HASBHICTH 1
xapaktep Ae(]eKTiB, YCyBarOTh HEIOMyCTHMi Je(eKTH, BH3HAYAIOTh
CTYIIHb BiJIIOBITHOCTI 3BapHOTO BUPOOY BCTAHOBJICHUM BUMOTaM.

Pe3ynbTaT  3aKJIFOYHOTO  KOHTPOJNIO  JIO3BOJISIFOTH  MPHUHHSATH
HEOoOXiTHI MipH JJIS MiABUIIEHHS SKOCTI POOIT 1 palioHaIbHOCTI BUPOOiB B
iJIoMYy.
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3 JE®EKTHU 3BAPHUX 3’€JHAHDb

3.1 Knacudikanis nedekrin

JedexTn, 1m0 BHUHHUKAIOTH Y 3BAPHUX KOHCTPYKIISX, MOXKHA
KJacu(iKyBaTH 32 TAKHMHU O3HAKaMH, B 3aJI€KHOCTI Bif!

—BenuuuHU: Mani (meHme 5 % 9), cepeani (5-15 % 9J), Benmuki
(6imbIme 15 % 9), ne d - TOBIIMHA METATY;

— B YacTOoTH (MacoBOCTi) pO3TallyBaHHS — OJWHWYHI, TPYIOBI 1
PO3MOBCIOJIKEHI,

— ¢opMmu: TIOCKi 200 rocTpi i 00’ eMHI a00 3aKPYTIICHI;

— po3TanryBaHHS: 30BHIIIHI, BHYTPIITHI, HACKPi3HI;

— BUAY 1 po3Mipy aedekTiB 1 iX BIUIMBY Ha Mpalne3laTHICTh
KOHCTPYKIII — IomycTuMi 1 HepomycTuMi (3a3HadaeThes B TY).

3.2 OcHoBHi pi3HOBHIU edeKTiB, IPUYMHH iX YTBOPEHHS i XapakTep
po3TallyBAHHSA
3.2.1 Tpimunan

TpimuH — 1ie MUTMHOMOMIOHI MOPYIICHHS CYIUIBHOCTI B METali,
110 BUHHMKAIOTH MiJ JI€I0 yCaJHUX HAINpPyXeHb. BOHM CTBOPIOIOTH Pi3Ky
KOHIICHTpAIlif0 HAlPYXeHb 1 MOXYTh BHUKIUKAaTH KaTtacTpodiuHe
pYHHYBaHHS 3BapHOI KOHCTPYKLIi, a TOMY € HEZOIYCTHUMHUMH.

Bonu noainsiorscs:

— 32 po3MipaMu: Makpo- i MiKpOCKOTIIYHi;

— 32 pO3TallyBaHHAM: TO3JIOBXHI, TOMEPEYHi, PO3TANIOBaHI B MBI,
3TB, ocHOBHOMY MeTaJi;

— 32 MOXOJKEHHSIM: Tapsyi, XOJO/Hi, BiJl yTOMH.

Taps4i TpilMHKM YTBOPIOIOTHCS B TIepion kpuctamizanii (100+950°) i
PO3TAIIOBYIOTECSI B CEpPEIMHI IIBa 1O HOro oci, abo MeprneHIuKYISPHO
(G poHTY KpHUCTai3allii i MOXKYTh BUXOJUTH HA MMOBEPXHIO IIBA.

BuHUKAIOTH BOHH i B KOJIOUIOBHIM 30HI, 0COOIHMBO NMpH HAsIBHOCTI
HIKIIJTMBUX JIOMIIIOK, HE3aI0BUIbHIN (opMi TNpOIUIaBICHHS 1 3HAYHIN
MOTOHHIN eHeprii.

XoJ10/1Hi TpilIMHY BUHUKAKOTH 11py TemnepaTypax < 300° C i MaroTh
TpPaHCKpPHUCTANIYHUI  xapakTep. BoOHM BHXOIITHP Ha  MOBEPXHIO,



po3TamoBani momnepek abo B3moBxk mBa ( L Max rpamieHTy HampyKeHb).
MosxyTh pO3TaIlIOBYBAaTUCh i B HABKOJIOIIOBHIN 30Hi.

Ha BigmiHy Bif rapsqux, BOHH MAalOTh MEHIIY MIMPUHY PO3KPUTTS 1
TOMY Ba)kue BUSIBIISIIOTHCS ITPU 30BHIITHBOMY OTJISIII.

BUHUKHEHHIO XOJOAHUX TPIIIMH MOXKYTh CIPHATH iHIII BHYTPILIHI
nedexTr (IIIaKOBI BKIIIOUCHHS BKJIIOYEHHS, IIOPH, Tapsdi TPINTUHH,
HENpOBapH), a TaKOX JAEsKi BUAW BUIPOOyBaHb (TiApaBiiuHi, BiOpariiiHi
TOIIIO).

3.2.2 Ilopu

Ilopn — MOpPOXHWHU O0’€MHOTO XapaKTepy, 3alOBHEHI Ta30BOIO
¢dazoro. @opma mop KynemojiOHa, KOHIYHA a0o IUIAIIKOMONiOHa 1 Mae
BUTJIAJ 4epBOTOUYMHHU. [lopu B IIBaX pO3TAIIOBYIOTHCS JIAHIIOXKKOM abo
rpynaM IO OCi ImBa Je MeTan 3aTBepAiBac B OcTaHHIO depry. llpm
OaraTomapoBOMy 3BaprOBaHHI IMOPH 3 OJHOTO APy MEPEXOAATH B i1HIINH,
MPOHU3YIOUMI yCIO TOBLIMHY IBa. [0SCHIOETHCA 1I€ THM, IO YTBOPEHHS
HOBHUX TIOp BiZOyBaeThCcs JIETHIE Tam, J€ BOHM Bke €. HaiOimbi
paguKaIbHUM MeTolx OOpOTHOM 3 MOpaMH — YCYHEHHS NPHYMH, MO IX
BUKJIMKAIOTh 1 JIOTPUMAHHS TEXHOJIOTTUHOT TUCIIUILIIHH.,

3.2.3 lllnakoBi BKJIIOYEHHS

[lInakoBi BKIIOYEHHS BHHHUKAIOTH Yepe3 MoraHe OYHIIEHHS KPOMOK
BiJl OKQJIMHU, OpY/y, @ TAKOK MPHUXBATOK 1 TMOTIEPEHIX BAJIHKIB BiJ| IIIJIAKY.
CunbHe HacuueHHs MetaneBoi BaHHKM Oz, N2, Si Takok cripusie yTBOPEHHIO
NUIAKOBUX  BKIOYeHb  (Mikpockomiunmx).  IllmakoBi  BKIIOYEHHS
PO3TAIIOBYIOTECSI TEPEBAXHO HA MEXi CIUIaBIEHHS OCHOBHOIO 1
HAIUIABJIEHOTO MeETally, a TaKoX B cepeluHi mmBiB. Marwuu OuIbII
HENPaBUIbHY (OPMY 3 TOCTPUMH KpasiMH, IIJIAKOBI BKJIFOUEHHS B OUIBIIII#
Mipi 3HWKYIOTh MEXaHI4Hi BIACTUBOCTI ILBIB.
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3.2.4 IlponajauHu

[TpomanuHu yTBOPIOIOTHCS B Pe3yJbTaTi BUTIKAHHS PO3IUIABICHOTO
MeTajqy NpH HACKPi3HOMY IMPOIUIABICHHI 1 HEUIILHOMY MNpPWIATAHHIO
(hTFOCOBOT OAYIIIKH 91 TI1AKIIAIKH.

3.2.5 Iippizu

[Migpisu — e 3armubIeHHS B3JO0BXK KpaiB IIBa, AKi BUHUKAIOTH MPU
3BapIOBaHHI B “HE3pyYHOMY’ CTaHi, 3MIillIEHHI eleKTpoja Bix oci “mBa”, a
TaKO)X BUKOPHCTAHHS 3aBUILCHOI CWJIM CTPyMy, HAlpyrH i  BHIBOTY
CIIEKTPO.LY.

3.2.6 HenpoBap

HenpoBap — HemoBHe NpOIUIABICHHS OCHOBHOTO METaly Ha BCIO
(po3paxyHKOBY) TOBIIWHY, a00 BiJICyTHICTh CIIIABIICHHS IPUCATHOTO
MeTairy 3 OCHOBHHM. HempoBap OyBae B KOpeHi IBa i B3I0BX KpoMok. [Tpu
OaraTomapoBOMy 3BapiOBaHHI HEMPOBAap BHHUKAE TAKOXK MK OKPEMHMU
BaJIMKaMu. B 31mami miciie HenmpoBapy NOKPHUTE OKHCIAMHU i HEMETAICBIMHU
BKJIIOYeHHSAMH. Lle HeOe3neunuii neexT.

3.2.7 HecnjiaBJjieHHS

HecnnasiieHHst — BiZICYTHICTh CIIJIABJICHHS MK OCHOBHUM METAJIOM i
METaJIOM IIBa 10 OiNbLIii YacTHHI nepuMmeTpy. BuHukae npu 3BaproBaHHi
Ha 3HAYHIM HIBUAKOCTI 3 BEJIMKOI cujow crpymy. lIBM Big3Ha4arOThCs
BHUCOKHUM IT1ICUJICHHSM 1 TJIMOOKHUMH ITiIpi3aMu, 3alIOBHEHUMH ILIAKOM.

s 3amobiraHHs YTBOPEHHS HECIUIaBJIEHb MPOLEC 3BaplOBAHHS
BEeAyTb KYTOM BIIEpe], Ha CIYCK, a00 IOCTiIOBHO pPO3TAlIOBAHUMHU
€JIEKTPO/IaMHU.
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3.2.8 Harik

Hatix (HarumB) yTBOPIOETHCS MPH HATIKAHHI PO3ILIABICHOTO METAILy
Ha TIOBEPXHIO OCHOBHOTO TMiJ Ji€0 CWIM TSDKIHHA 1 BiJICYTHOCTI
CIUIaBJICHHS MK HHUMH. Y TBOPIOETHCS TIPH HAIMIPHIN MMomadi eleKTpona,
3aBUIICHIN Hampy3i i cuii CTpyMmy, 3MillleHHI €JeKTpoja Bix oci miBa,
3BapIOBaHHI HA BEPTUKAIBHIN TUIOIIHHI TOIIO.

HamnmBu MOXYTh MPHUXOBYBAaTH HEMPOBApH B3JIOBXK KPOMOK 1 TOMY
ix Tpeba ycyBaTH, a METaJ IIIBa B IbOMY MICIIi PEeTeTFHO KOHTPOIIFOBATH.

3.2.9 Kparepu

Kpatepu — nie 3arnmuOiieHHst B MeTaii mBa (SIK MPaBwIIO, B KiHIII), SKi
YTBOPIOIOTBCSL TIPH  3aCTHTaHHI HE3alOBHEHOI MPUCATHAM METaJoM
3BaproBasibHOI BaHHU. CTBOPIOIOTH KOHLICHTPAIil0 HampyxXeHb. B micii
HaOIBIIOT IUPUHY 1 TTHOMHU KpaTepa YTBOPIOIOTHCS TPIIIUHH.

3.2.10 JedexTH CTPYKTYpH

Hdedextn CTpYKTypH — 1€ KPYHHO3EPHHCTICTb, YTBOPEHHS
OKCHJHUX, (hoc(iTHHX 1 IHINX EBTEKTHK, TaPTyBaJIbHUX CTPYKTYp 1 T.II.
3HUKYIOTh €KCIUTyaTaliifHi BIaCTUBOCTI 3BAPHUX 3’ €IHAHb.

3.2.11 Jedopmanis

Hdedopmariss 3BapHUX KOHCTPYKLIH — I BIIXWJIEHHS PO3MIpiB
KOHCTPYKIIiH BiJl MPOEKTHHUX (IIiJT Ti€0 HAIIPYKEHB).
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4 OOIHKA PIBHA JE®EKTHOCTI 3BAPHUX
3’€EAHAHDb

Jns omiHKM po3MmipiB Ae(eKTiB BUKOPUCTOBYIOTH KPUTEPIH, KU
HA3WBalOTh “KOe(illiEHTOM ypa)XC€HOCTI 3BapHOTrO ImBa JeheKTamMu’”’, sIKUH
sBIIsi€ cOOOI0 BITHOMIEHHS! CyMapHOI TUIONI Ae(eKTiB B MepeTHHi IIBa, 0

PO3TISAAETHCS 10 IO TIEPETHHY IITBA!

s,

S )

O =

ne LSy — CyMapHa Iuioa AeeKTiB;

S — rutoma miBa.

Crymiab Je)eKTHOCTI 3BapHUX 3’€JHAHb K; BU3HAYAIOTh,
BiTHOIIIEHHS CyMapHOi JOBKWHU Ne(EKTiB O JOBKUHH IIIBA!

0,

m

K, =

SAK

Ilopyd 3 OI[IHKOW KiNBKOCTI JIe(EKTIB MAOIIIBHO MPOBOIAUTH
KUTbKICHUH aHami3 BUAIB Je(eKTiB i MPUYMH iX BHHUKHEHHS, IIO Ja€
MOJJIUBICTh CTATHCTHYHOI OIIHKH BIJIMBY OKpEeMHX (haKTOPIB HA MPUYMHU

BUHHUKHEHHS JIEKTIB 1 KEPYBaTH SKICTIO MIPOAYKIIIi.
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5 BIVIUB JIE®EKTIB HA HPAOE3JATHICTb
KOHCTPYKIIHN

Cryninbs BIMBY NeeKTiB Ha Mpane3JaTHICTh 3BAPHUX 3 €IHAHb 1
KOHCTPYKIUiH 3aJIeKUTh BiJI:

- BIIACTHBOCTEH MaTepiaiB;

- BUy 3BapHUX 3’ €IHAHb 1 ClI0co0y 3BaplOBaHHS;

- KIJIBKOCTi, PO3MIpy 1 po3TalryBaHHs 1e(eKTIiB Yy 3’ €AHAHHSIX;

- YMOB eKCIUTyartaiii, XapakTepy JII0YMX HaBaHTaXXEHb 1 IHIINX
YMOB.

BcranoBieHo, 1m0 NpU CTAaTHYHUX HABAHTAXCHHAX 1 IUIACTUYHUX
MaTepiajax BTpara MIIIHOCTI IPOIOpIIifiHA 3araibHii IOl JeeKTiB XS,.

Sxmo cymapna BigHOcHa 1ioma aedektiB < 10 %, To BoHM Maibke
HE BIUIMBAIOTh Ha CTaTUYHY MIIHICTh 3’€mHaHHA. llpM nuHAMIYHUX
HABAaHTKCHHAX HABITh HEBEJIMKa KUIbKICTh aedektiB (1+2 %) 3HMKYIOE
MIIHICTB Y 2 pa3H i Oinblre.

Skmo wmarepian ManomracTHyHWA (200 Tpairoe B yMOBax
TEMIIEPaTypHOTO iHTEpBally KPHUXKOCTi), TO BIUIMB JE(EKTiB iCTOTHO
HOCHITFOETHCS.

HasBHicTh 30BHIMHIX nedekTiB Gopmu mBa (3MIMIEHHS KPOMOK,
Pi3KHii mepexij Bijl MiACHICHHS 10 OCHOBHOI'O METay) JI0JAaTKOBO 3HUXKYE
JUHAMIYHY MIIHICTb 3’€JIHAHHS, B TOU ke 4Yac, poOJsiuu BILUTUB BHYTPIIIHIX
Je()eKTiB MEHIII iCTOTHUM.
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6 METOJAMN KOHTPOJIIO AKOCTI 3BAPHHUX
3’€EAHAHDb

Bci icHyto4i METOAM KOHTPONIO SKOCTi 3BapHHX 3’€IHAHb YMOBHO
PO3MOITIEHO Ha 2 TPYNH: PyHHYIOU1 1 HEpYHHYIOUl METOIU KOHTPOJIIO.

Jo pyiiHyt0uuX METO[IB BIJHOCATHCS Ti, IO JO3BOJSIOTH OILIHUTH
AKICTh 3BapHOTO 3’€IHAHHSA TMCIS WOro pyWHYBaHHA. PyiiHyrodi
BUNIPOOYBaHHS MPOBOAATH Ha 3pa3Kax — CBiJKaxX, MOJENSAX a00 HATYpHHUX
BHpOOAX.

3pa3Ku-CBIIKA BHUTOTOBJSIFOTH 3 THX K€ MarepiagiB i 3
3aCTOCYBaHHSIM THX CAMUX PEXKHMIB, 10 i caM BHPIO.

Pyiinyroui BunpoOyBaHHS AalOTh MOJIMBICTH OTPUMATH YHCEJbHI
JaHi, SKi Oe3MOoCepeHbO XapaKTepHU3YIOTh MIIHICTh, HATIWHICTh 1
npane3aaTHICTh 3’ €HAHb.

[Mpu HepylHYIOUMX METOAAaX KOHTPOJIO BHU3HAYAIOTh HASBHICTH,
PO3MIpH 1 KiJIBKICT eeKTiB B 3BapHUX 3’ €THAHHIX BHPOOY 1 HA MiACTaBi
ICHYIOUHMX CTaTHCTHYHUX JaHHX OMOCEPEIKOBAHO BH3HAYAIOTH iX BIUIMB Ha
Mpare3aaTHICTh KOHCTPYKIIi.

B zamexsocti Bim BuHAy (I3MYHUX SBUIN 1 PEUYOBHH, SKi
BUKOPHCTOBYIOTh TIPH BHABIEHHI Je(eKTiB, BCi HEpYHHYIOUl MeToau
KOHTPOJIIO ~ MOXXHAa  PO3MIJIMTH  HAa  Taki  BHIU:  aKyCTHYHHIA
(YnbTpa3ByKOBHIi), MArHITHUH, BHXOPOCTPYMKOBHH  (1HAYKIIHHUI),
pamianiiHui, TPOHUKAIOYHMH PEYOBHHAMHY (TEUOITYKAHHS), EIeKTPUIHUH,
KanispHuid. Jlo HepyHHYIOUMX METOMIB KOHTPOJIIO BiJIHOCATH TaKOX
30BHILIHIN OrIsi]l BUPOOiB (Bi3yasbHHI KOHTPOJB).

PosrissHeMo cyTh i TEXHIKY IPOBEICHHS X METO/IB.
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7 HEPYHHYIOUYI METOIHW KOHTPOJIO

7.1 BisyanbHuii KOHTPOJIb

BizyansHuil KOHTPOJH (TEXHIYHUH, 30BHINIHIN OTIISAA) € HAHOLIBII
PO3IMOBCIOIKEHUM METOIOM KOHTPOJIIO Ha BCIX CTaisX BHKOHAHHS POOIT.
HMoro 3acTocyBaHHs € O0OOB’A3KOBHM Tepell OyIb-KHM METOIOM
KOHTPOJTIO SIKOCTI.

BizyansHUi1 KOHTPOJIB 3aCTOCOBYIOTH Y TPHOX Pi3HOBHIAX:

— 30BHIIIHIN OIS 3’ €THAHD 1 X BUMIpH;

— JUCTaHIIMHUI KOHTPONb 3a JIOTIOMOTOH) ONTHYHHX MpPUIAJIiB
(€HIO0CKOIIIB);

— QaKTUBHUHM JUCTAHI[IHHWKA Bi3yaJbHHH KOHTPOJb B IPOLEC]
3BapIOBAHHS 3 ONEPATUBHHM 3BOPOTHIM 3B’SI3KOM 3 METOIO PETYJIIOBAHHS
PEXKHMIB.

30BHINIHIM OTJISIOM BHSIBISIIOTH A€(PEKTH MIATOTOBKU 3’€THAHB IO
3BapIOBaHHs, MPaBHJIbHICTh 30MpaHHS E€IEMEHTIB KOHCTPYKIIi, a TaKoX
OLIBIIICTh MOBEPXHEBUX A€(PEKTIB 3BAPHUX IIBIB, iX PO3MIpH.

Jns 1mpOro KOPUCTYIOTBCSA pI3HOMAHITHMMH ImabioHaMu  abo
BUMIpIOBaJIbHUM 1HCTPYMEHTOM.

3 MeTor0 OBl HAIHHOTO BUSIBICHHS Ae(EKTiB MPU 30BHIITHHOMY
OTJISIII  KOPHUCTYHOTHCS TEJNECKONMIYHMMH ¥ OTJISAOBUMH  JIyIIAMH 3
KpaTHicTO 30ibIIeH s X 2+10 pasiB.

Jiss  AMCTaHLIAHOTO  30BHINIHBOTO  OMISIAY  BHUKOPHCTOBYIOTH
TEXHIYHI 1 MEIUYHI €HIOCKOIIH.

AKTHBHHM JHCTaHI[IfHWIA KOHTPONb 3IIHCHIOETBCA B MPOIECi
3BapIOBaHHS 3a JIONIOMOTOIO CIEIiajJbHUX ONTHYHUX CHUCTEM, SKi 3a
noromororo EOM  onepatnBHO 00poOIIsitOTh 1H(pOpPMAII0 MPO PO3MipH
30HU TIJIABJICHHS 1 BUAAIOTh HEOOXi/IHI KOMaHAW Ha CHUCTEMH YIPaBIIiHHS
MPOIIECOM 3BapIOBAHHS 3 METOIO KOPET'YBaHHS PEXXHMIB 3BapIOBAaHHSI.

Taki cHCTEMH [03BOJIAIOTH TAaKOX BHUMIPIOBATH TI'€OMETPIIO IIBIB,
¢dororpadyBatu ix nedekTHi IUISIHKA, POOMTH IO3HAYKM B MiCHAX
po3TairyBaHHS JeEKTiB.
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7.2 Kaniasipauii KOHTPOJIb

3acTOCOBYIOTH JIs1 BUSABJICHHS MIOBEPXHEBUX 1 HACKPI3HUX Ae]eKTiB
3a JIOTIOMOT'OI0 1HIUKAaTOPHUX MPOHUKAIOYHX PiAWH (IEHETPaHTIB).

IIporec kamiasspHOTOo KOHTPOJIIO BKIIFOYAE 3 €TaIH:

—  3alOBHEHHA  HEMIUIBHOCTEH  CBITVIOKOHTPAaCTHHM  abo
KOJILOPOKOHTPACHUM MEHETPAHTOM 32 PaXyHOK KaIiJIIpHUX CHI,

—  TposiBIeHHA Ae(EeKTiB IUIAXOM BHUTATYBAaHHS NEHETPAaHTY Ha
MOBEPXHIO 32 IONIOMOTO00 COPOEHTIB;

—  IHOWKallig HEemJIPHOCTEH B MICHAX BUXOAY IEHETPAHTy Ha
MOBEPXHIO M0 KOJHOPOBHX IUIsIMax abo CBIUYEHHIO B YIBTPadioleToBUX
MPOMEHSIX.

B 3aJeXKHOCTI  BiI ~ cmocoOy  iHAWKALii  Bigpi3HSIOTH
JOMIHECIICHTHUH, KOTLOPOBHH 1 IFOMIHECIIEHTHO-KOJILOPOBHIA (3MIIITAHHIA)
METO/ KOHTPOJIIO.

[lenerpaHTOM mepeBaXHO € Trac 3 JoMilmKamMu QapOHUKIB abo
mominogopis. [leHeTpanTu Ha OCHOBI racy A00pe NPOHUKAIOTH B OYAb-sIKi
HENIUTFHOCTI (HaBiTh SIKIIO BOHM 3allOBHEHI OpyZoM a0 MacTHIIOM), He
BUKJIMKAIOTh KOPO3ii MeTaly, He 3aMep3aloTh 1 He € BHOYXOHEeOe3eUHUMH.

[Tpu MOMIHECIIEHTHOMY METOJII KOHTPOJIIO JIO Tacy JAOJai0Th Oyb-
AKUH JTIOMiHOGOD, MepeBaXHO — TpaHchopMaTopHy ofito (10 15 %), sxa
CBITUTBCS MiJT Ai€0 yIbTPa]ioneToBUX MPOMEHiB.

JJis KOJBOPOBOTO METOAY KOHTPOJI BUKOPUCTOBYIOThH NMEHETPAHT,
mo ckiagaerscsi 3 80 % racy, 15 % tpanchopmaropHoi omii i 5 %
cKUIiaapy, 1o skux noxartsb 10 /1 papou Cynan 1 ado V.

[lepen moYaTKOM KaIIAPHOTO KOHTPOIIO YCYBarOTh BCi BHIUMI
MOBEpPXHEBI JIePeKTH, BHSIBICHI MPH 30BHIIIHHOMY OISl 1 OYHUILYIOTH
MTOBEPXHIO KOHTPOJIHOBAHOTO BUPOOY Bix OpyAy, OKAaJIMHHM, IpXKHU 1 HIIAKY.
Heopraniuni  3a0pyqHeHHS ~ yCyBalOThb ~ MHIOYMMH  PEUOBHHAMH,
PO3YMHEHUMH Y BO/Ii, OpTaHiYHI — POZYMHHUKAMH, OCH3UHOM, allETOHOM.

OumineHy nosepxHio cymats npu t = 100+-120°C.

[leHeTpaHT HaHOCATH Ha TIOBEPXHIO BHUPOOY PpO3MMIIOBAYEM,
MIEH3IMKOM a00 3aHYPIOBaHHSM 1 1al0Th BUTPUMKY 5+20 XB JIsl HAIIHHOTO
MPOHUKHEHHSI HOT0 B Oy 1b-5IKI HEIUTLHOCTI.

s TpUCKOpPEHHS MNPOHUKHEHHS IIEHETPaHTy 1 MiJBUIIEHHS
YYTJIMBOCTI KOHTPOJIO 3aCTOCOBYIOTH HAJUTHINKOBHH THCK, YJIbTPa3BYK,
BiOpariro abo X KOMOiHaIliIO.
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OuncTKy 3IIHCHIOIOTH 3a JIOTIOMOTOI0 eMynbratopiB (5 % po3umn
KaJILIIMHOBAHOI CO/TN) a00 pO3YNHHUKIB.

[Ticnst BUCHXaHHS MOBEPXHI HAa KOHTPOJILOBAHY AUISHKY HAHOCATDH
azicopOeHT (mopomok Tanbky, okuciu MgO, TiO;, Byriekuciuii Martii).

Hapnumku nmopouiky depes3 ACSKAA 4Yac 3AMYXYHOTb, a MOBEPXHIO
BUPOOY OMPOMIHIOIOTH YABTPadioIEeTOBUMHU MTPOMEHSIMH PTYTHO-KBAapIEBO1
namnu. [lpu mpomy Micns Ae(eKTIB JIFOMIHICIIOIOTH OBTO-3CJICHUM
CBITJIOM.

Ilpu KombOpOBIH deeKTOCKOMil I TPOSBICHHS Ac(EeKTiB
MEPEeBAKHO BHUKOPUCTOBYIOTH aJCOPOEHT y BHII KaoJiHOBOi cycreHsii
(300+500 1/nm KkaomiHy) Ha BOJHIM YK CIUPTOBIA OCHOBI 3 J0OaBKaMH
emyneraropis  (kormentpar OII-7) g  kpamoro 3MOdYyBaHHS, IO
MiIBHIIYE 4YyTAUBICTh MeTony. s Kpamoro i JIoBmoro 30epiraHHs
azcopOeHTy 31 chmigamMu AedekTiB Ha MOBEpXHI BHPOOy, a TakoK OibII
MIBUIKOTO BUCUXAHHS IIapy eMYJbCii, ii iHKOJIHM BUTOTOBISIOTH HA OCHOBI
PI3HUX CMOII y B[ IITMEHTOBAaHUX JIAKiB.

ITicnst BucuxanHs eMyibcii papba meHerpaHnty 3adapOoBye MicIis
nedekTiB B sickpaBo-uepBoHHN Koumip. [edextn mobpe Bumumi mpu ol
He030poeHNM OKOM a00 depes3 TyIry.

JItOMiHECIICHTHO-KOJIbOPOBUH METOJI SIBJISIE COOOK0 MOETHAHHS 000X
MeTomiB. [Ipy 1bOMY BHKOPHUCTOBYIOTh KOMIUIEKTH CHEHialbHUX
MaTepiaiiB — c1abo KOHIIEHTPOBaHWH PO3YUH YEPBOHOTO (IyopoOapBHHUKA
B CyMIIlli 31 CIHPTOM i MOBEPXHEBO-aKTUBHOIO PEUYOBHHOIO, & TIPOSIBHUKOM
€ OLMMii MrMeHTOBaHUI JIaK.

7.3 KOHTPOJIb repMeTHYHOCTI (TeYOIYKAHHS)

['epMeTHYHICTH 3BapHUX 3’€IHAHb HEPEBIPSIIOTH MPOOHUMH Ta3aMH
(noBiTpsl, amiak, Temiil, aproH, BYIJIEKUCIWH Tra3, (peoH ToImo) abo
pinvHamu (Boza, rac, KOJIHOPOBI 1 JIOMIHECHCHTHI PiAWHY, TEXHOJOTIYHI
NPOAYKTH).

Imukariss mpoOHUX ra3iB i pigWH, MO MPOUIDIH 4Yepe3 JedeKTH,
3MIHCHIOIOTECS 32 JIOTIOMOTOIO CIHEIMialbHUX PEYOBHH a00 TPUIIaJIiB-
TEYOIIyKayiB.

lNigpaBniuni BUNpoOyBaHHS 3IIHCHIOIOTHCS LUISIXOM IIOJHMBAHHS
3BapHOrO 3’€HAHHS BOJOI, HAIMBOM (HAIOBHEHHSIM) BHPOOY PIAMHOIO,
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ab0 CTBOPEHHSM HAJIUIIKOBOTO TiAPaBIiYHOTO THCKY 10 1,5 P

HanmBoM BUTIpoOOBYIOTH BiIKpUTI Oaku i mocyau (BUTpUMKa 10 24
roauH). HaanumkoBMM THCKOM BHIPOOOBYIOTH 3aKpUTI €MHOCTI i
TpybompoBoaH.

[Ipu mromoriapaBIigHUX BUIPOOYBAHHSIX BHKOPUCTOBYIOTh PO3UMHH
Ha OCHOBI racy abo BoJU 3 JoJlaBaHHsAM JtoMiHOGopiB (Homimku TMC-6,
I'C-6). 3BopoTHY CTOpOHY WIBIB OriisgaroTh npu Y D-oceiTienHi. Jlins
30UTBIIEHHS PO3MIPIB BHUCBIYEHHWX IUISIM KOHTPOJIBOBAaHY ITOBEPXHIO
MTOCUTIAIOTh TATHKOM 200 1HIIIMM aIcOpOSHTOM.

[Mpu BumpoOyBaHHI T'€PMETHYHOCTI racoM KOHTPOJILOBAHY 30HY
OYMIIYIOTB Bil Opyy 1 IIIaKy, MPOCTYKYIOTh. [[0BEepXHIO IIBIB 1 MPHIIETIINX
TIUITHOK TTOKPUBAIOTh KPeHIsTHOIO cycrensieto (450 T kpeviau Ha 1 11 Boam).

ITicnst BUCHXaHHS CYCHEH3I1 3BOPOTHY CTOPOHY IIBa 3MAallylOTh
racoM (MokHa 3 (hapboro “Cyman”). Uepe3 5+10 xB Ha kpeinsHomy ¢oHi
3’ABIATBCA  IUISIMU. [l TOPUCKOPEHHS TPOHHKAHHSA Tracy MOXHa
BUKOPHCTOBYBATH BiOpaIlito, BaKyyM, Ha UTHIITKOBUI THCK.

[lpy mnHEBMAaTUYHOMY METOAI Je(QEeKTH BHSABISIOTH 3aBASKH
MyXUPISIM Ta3y B MIHOYTBOPIOIOUOMY PO3YMHI YM BOJI, AKi 3’SIBIATHCS B
MICIISX TTPOXOKEHHS Ta3y depe3 neeKTu.

s 1bOro B KOHTPOJBOBAHOMY BHUPOOi CTBOPIOIOTH MTHEBMATUYHUIMA
TUCK (4i OOAYBAarOTh 3BOPOTHY CTOPOHY IIBiB TIOBITPSM), a IJHUIBOBY
CTOpPOHY WIBiB 3MOYYIOTh MiHOYTBOPIOIOYMM MMJIBHUM po3urHOM. [lpu
BOMY CIIZIKYIOTh 38 MOKIIMBHM YTBOPECHHSIM MyXHPIB Haja JedeKTamH.
BusBnstoreess gedpexktn @ > 0,05 mm, ane Benuki JgeeKTH MOXKHA
MIPOTIIEAITH.

Mauti BupoOM 3aHYpIOIOTH y BOAy. B IIbOMy BHMIIAAKYy YyTJIUBICTbH
METO/y 3aJICKUTh BiJI BEJIMYMHN BHYTPIIIHHOTO THUCKY 1 TpH 30ibIICHHI
TUCKY B 10 pa3iB 3pocTae Ha JeKiTbKa MOPSIIKIB.

ITpoOHUIl THCK, SIK NMPaBUJIO, HE INEPEBUIIYE BEJIMYMHY POOOUYOTO
THUCKY.

BakyyMHo-TIyxupiieBuii METOH 3aCTOCOBYIOTh npu
OJTHOCTOPOHHBOMY JIOCTYII A0 KOHTPOJILOBaHUX 3’€qHaHb. s 1poOro
BUKOPUCTOBYIOTh ~ KaMEpU-IIPUCOCKM 3 BaKyyMHMMH Hacocamu i
pecuBepamu. [lonepe1HBO HA OB HAHOCSTH MIHOYTBOPIOIOYNH PO3UHH.

CraBiaTe Kamepy 1 CTBOpOIOTH pospipkenHs 0,02-0,1 Mlla.
VYTBOpeHHSI NyXWpLIB Haja aAedeKkTamMH CIIOCTEpiraroTh 4epe3 BIKHO 3
oprckina. Jlnst BaKyyMHO-ITyXHPIIEBOTO KOHTPOIIO BUITYCKAIOTh YCTAaHOBKU
3 HabopoM kamep (111 BUPOOIB PI3HOTO AiaMETPy), BAKYYMHHM HACOCOM 1
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pecuBepoM. LlIBuaKicTs KOHTpOIIO — 10 70 M/TO.

MaHOMETPHUYHHIA METOJ Mae 2 PI3HOBHIW: KOMIPECIHHMHA 1
BakyyMHHH. B 000X BHIIagKax peecTpyeThCsl 3MiHa THCKY NPH BUTIKaHHI
npoOHOi pedoBHHHU (KoMITpeciiiHuii) a0 Tpu HaTikaHHI ra3y (BaKkyyMHHUI).
[HnuKamniro BUTIKaHHA BEAYTh MPOTITOM JIEKITHKOX TO/IHH.

IIpm BakyyMHOMY METOMAiI PEECTPYETHCS INBHAKICTH ‘‘HATiKaHHS
BaKyyMy B KOHTPOJIbOBaHOMY BUpoOi Oe3 mojadi i y BHNAJAKY Mojadi Ha
30BHIITHIO TIOBEPXHIO BUPOOY POOHOT pedOBHHH (OKPIM TIOBITPS).

Ximigauii Metox Oa3zyerbcs Ha 3adapOOBYBaHHI IHAMKATOPiB
MIEHETPAHTOM B MICIISIX HOro MpoXo/pkeHHs uepe3 aedextu. s uporo y
BUPOOI CTBOPIOIOTH HAIJIMIIKOBUH THCK MOBITps 3 nomimkamu CO2 abo
NHs. Inaukaropom ciyxatb 5 % po3uun HG(NOs), abo denondranein, B
SKUX 3MOYYIOTh caldeTku abo CTpiYKM 1 NPUKIAJATh  JI0
KOHTPOJIbOBaHHX IIBIB.

Micus Hag nedextamu 3a0apBIIOIOTHCS B YOpHHUM ab0 (iomeToBwid
KOJIp.

Panianiiiauii mMerom 0a3yeTbcs Ha IHAMKAII MaluX KUIbKOCTEH
pamioaKTUBHUX PIAUH 1 TrasiB, IO MPOXOAATh dYepe3 MedeKTH 1o
BUIIPOMIHIOBAHOMY HHMH 10HI3yIOUOMY BUIpPOMiHIOBaHHIO. [IpoOHUMEU
razamMu MoxXyTh Oyt CO: 3 JOMillIKaMu 3‘€HaHb Ha 0a3i pajioaKTUBHOTO
C14, aepozonp Cs137, Kr85 B cymimri 3 aproHoM. BUKOpHCTOBYIOTE TaK0X
po3unuu NayCOs 3 i3oTormom Na24, fiony 3 i3otoniom J131 1 in. Peectpartiro
BUTIPOMIHIOBaHHS BEJYTh 32 JOMOMOTOIO JIIYMIBHHKIB.

MeTon TOYHMI, ajie BHMArae BEJIMKOIO IMPOMIKKY dYacy s
peecTparrii KOHIIEHTpaITiii.

Ilpy rajnoreHHOMy METOIi TEUYOLIYKaHHS BHPIO 3alOBHIOIOTH
XJIOpBMIIIYFOUUM razoM (ductuM abo B cymimi 3 mositpsam). Le dpeon
(x1omon) a6o CCls, CFa.

Buxin cymimmi uepes HemtinbHOCTI (ikcyeThes Tewernykadem. Koro
Jlist 0a3yeThCsl Ha SABHUIII PI3KOT0 IiJBUIICHHS €MiCii MO3UTUBHUX 10HIB 3
IUTATUHOBOTO aHoAy, Harpitoro g0 800 — 900° C, B mpHCyTHOCTI rajoreHis.
Edext cnoctepiraerscs i npu atMocepHOMy THCKY, 1 B Bakyymi. Ilicis
3aKiHUYEHHS KOHTPOJII0 MNPOOHY pPEYOBHMHY BiKaYylOTh B pe3epByap.
[MotpiOHa MOTY>KHA BEHTHIISIIIS.

[Ipu karapomeTpuyHOMY METOAI MPOOHMM ra3oM € mepeBaxxHo He,
pigme Hz, CO». InankatopoM € mpUCTpiii 3 ABOMA MJIATHHOBUMHU HUTKAMHU,
AKi BKIIOYEHI B JiBa Iieya MOCTOBOI cxeMu. Mict OalaHCYIOTh,
MPOITYCKA0YH B3J0BXK 000X HUTOK MOBITpst. TpyOKH 3 qpoTaMu pO3HECEHI i
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B TIpolleci BUMIPOOYBaHHS OJHY 3 HHUX IEPECYBalOTh Y3[OBXK IIBa 1 A0 Hel
MOJKE TOTafaTH MPOOHUI ra3, a B APYTY TUIBKH TOBITPS. 3aBASKH Pi3Hii
TEIUIONPOBIAHOCTI MPOOHOTO Ta3y 1 MOBITPS 3MIHIOIOTBCS YMOBH iX
OXOJIOJPKEHHS Ta omip. 3 sBIS€TbCS Hampyra posz0alaHCyBaHHS, SKa
(biKCyeTbCSA TPUIAIOM.

B maccmekTpoMeTpruHUX mIykKadax mpoOHUM Ta3oM € remiid. [licms
NpOXO/DKeHHST  uepe3  aAedekTd  BupoOy  remid  momagae B
MAacCIEeKTPOMETPUYHY KaMepy iHIMKAaTOPHOTO MPHIay, sIKa 3HaXOIUTHCS
B MarHiTHOMy ToJii. B xamepi € ioHi3aTop, sSKwii 10HI3y€E Ta3u B Kamepi i 1
HOHUW TiJ AI€I0 MAarHiTHOTO TOJISI PYyXalOThCSl MO KPYTrOBUX TPACKTOPIfX.
JeTtekTop B MAacCIEKTPOMETPHYHIN KaMmepi pO3TAllOBaHWU B Til 30HI
TpaeKTOopii, o sKii pyxawoTbca HoHn He 1 mpu iX HasBHOCTI pearye Ha
HUX.

Bubip KOHKPETHOTO METOIy BHIPOOYBaHHS 3aJIeKUTh BiJ Kiacy
TePMETHYHOCTI KOHCTPYKIIii, BCTAHOBJICHOTO MPOEKTHUMH HOPMAaTHBaMH,
po3MipiB BUPOOiB, HASIBHOCTI KOHTPOJIBHOTO OOJaTHAHHS, MOXIHBOCTI 1
3pY4YHOCTI IPOBEACHHS BUIIPOOYBaHb.

7.4 MarHiTHi MeTOIM KOHTPOJIIO

MarniTHi MeTOAM KOHTpPONII0 0a3ylThCcs Ha peECTparii 3MiHH
B3a€MOJIIi MAarHiTHOTO TOJsI 3 KOHTPOJbOBaHMM 00‘€kTOoM. B mporieci
KOHTPOJIIO BUPIO HaMarHiuyerbcs. B palioHI HemIiIbHOCTEH BUHHKAIOTH
MAarHiTHI TIOJISl pO3CiIOBaHHS, sIKi HECYTh 1HPOPMAIIifO TTPO AePeKTH.

Peectpariis momiB po3CitOBaHHA MOXE 3IIHCHIOBATUCH PI3HUMHU
criocobamu.

B 3anexHocTi Bif criocoOy peectpartii BUPi3HAIOTh HACTYITHI METOIH
MarHiTHOr0 KOHTPOJIIO:

- MAarHiTOMOPOIIKOBUI — peecTpallisi MOTOKIB PO3CIIOBAaHHS
3JIIHCHIOETHCS] MATHITHUM TIOPOIIIKOM;

- MarHiTorpagiuHuil — peecTparlisi 371HCHIOETBCS 3a TOTTIOMOTOFO
MAarHiTHOT CTPiYKHY;

- (epo30oHI0BUII — TOJNS PO3CIIOBaHHS PEECTPYIOTHCS 32
JIOIIOMOTOI0 JATYMKIB (DepO30H/IIB.

Jnst BusiBineHHs Je(eKTiB MarHiTHE MoJe MOBHHHO CTBOPIOBATH B
KOHTPOJIBOBAHOMY BUPOOi MarmitHy imaykmiro 0,8-1,0 Tiu  (B6/M?).
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BenmuunHa Mar"HiTHOrO TOTOKY pO3CIIOBaHHS 3aN€XUTh Bin (dopwmu,
opieHTamii 1 TmOuH 3ansraHds AedexTty. HamiitHo BHABISAIOTHCS TIIOCKI
JIeeKTH, SKi PO3TallOBaHi MEPIEHANKYISPHO 10 HANPSMKY MAarHiTHOTO
nosist. [ledextn kpyraoi ¢opMu CTBOPIOIOTH Masli MOTOKH PO3CIFOBaHHS 1
BUSIBIISIFOTHCS TIOT'AHO.

MaraiTonopoIKoBii METOX KOHTPONIO 0a3yeTbcs Ha 3AaTHOCTI
(epoMarHiTHUX YacTHHOK, WIO 3HAXOJATbCA B MAarHiTHOMY TIOJI,
OpIEHTYBATHUCS B HANPSAMKY IIOJIA 1 IEPEMINIyBaTHCS 0 Micld HaOLIbIIO1
T'YCTUHH MarHiTHOTO MOJIS.

®DepoMarHiTHI  MOPOIIKK 3aCTOCOBYIOTBCS MEPEBXHO Y  BHUII
cycmeHsiii 3 racoM, omie€o abo MWIbHMM po3unHoM. lle mnominurye
PYXJIMBiCTh iX dWacTOK 1 3abe3medye OLTBIIy YYTIHMBICTH KOHTPONIO. 3a
MarHiTHH{ TIOPOIIOK, SIK MPaBWiIO, OepyTh MOAPIOHEHY 3alli3Hy OKaJIWHY
KOBaJIbChbKOro abo mpokatHoro BupoOHuirea (Fes0s) rpanymsimiero 5 — 10
MKM. MoOKHa BHUKOPHCTOBYBAaTH UYWCTHA MarHeTHT abo “nuridyBanbHY”
CTPYXKY.

Cxutaj cycrneHsii:

a) 50 % racy + 50 % Ttpanchopmaropuoi omii + 50 — 60 r/n
Mar"iTHOTO ITOPOIIIKY;

0) 5 r muia, 1 r cunikaty Hatpito, 50 — 100 r MarHiTHOrO MOPOIIKY
Ha 1 1 BOIH.

Moxxna BHKOpUCTOBYBatH 3adapOoBaHi abo IFOMiHECIFOIOYi
TIOPOIIIKH.

KouTposiboBaHy JeTaihb HaMarHiuyrTh IOCTIHHMUM a00 3MiHHHM
ctpymoM. [locTiifHnii cTpyM H03BOJISIE Kpallle BUSBUTH TITUOWHHI IeeKTH,
3MiHHHI — TOBEPXHEBI.

Bubip crnoco0y 1 HanpsMKy HaMarHi4yBaHHS 3aJIeKUTh BiJl
pO3TallyBaHHS OYiKyBaHUX Je(EKTIB.

HampsiMOK MarHiTHOrO MOTOKY Mae€ OyTH TNEpHNeHIUKYJISIPHUM 10
MOBEpXHI  IJIOCKUX JAedekTiB. SIKmo HampsMOK HEBIIOMUH, TO
HaMarHivyrmTh B JIBOX MEePIEHTUKYISPHUX HanpsMKax.
MarHiTonopomKkoByil KOHTPOJIb TPOBOAATH B NPUKIAJCHOMY TOJI
(marniTOM siki Matepianu 3 Hec<16 A/c). HanpyeHiCTh MarHiTHOTO IOJIst
Ha TIOBEpXHI JieTaymi Ticls HaMarHiyyBaHHS TIOBUHHA CTaHOBUTH
60 — 150 A/cm.

[licna HamarHiuyBaHHS BUpPOOIB Ha iX IOBEpXHIO HAHOCSTDH
CyCHeH3il0 1 TpPOBOJATh OIJIST  KOHTPOJBOBAHOT  JMINSHKH (200
dororpadyrors). Ha wmicumi nmedexry yrTBOproeTscs penbed. s
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BU3HAYEHHS PO3MIpiB Je(EKTiB KOPHUCTYIOThCS ETAJIOHHUMH 3pa3KaMH 3
MITYYHAMU JIe(peKTamu.

[Ticns 3aBepILIeHHS KOHTPOJIO BUPOOH 3 MarHiTOTBEPAMX MaTepialiB
PO3MarHiyyloTh 3MiHHUM MAarHiTHHUM TOJEM 3 IOCTYIOBHM 3MEHIICHHAM
aMILTITYIX Hapy>KEHOCTI.

Left cmoci® KOHTPOJIO BiJ3BHAYAETHCA BHCOKOI YYTIHBICTIO 1
HIMPOKO 3aCTOCOBYETHCS, HE 3BYKAIOUM HA HU3BKI CaHITApHO — Tiri€HivHi
YMOBH TIpaIii.

IIpu maraiTOrpadivyHOMY METOI BUSBICHHS e(EKTIB 3MIHCHIOETHCS
HIISIXOM 3aIKCy MOJiB PO3CiIOBAaHHA HAa MAarHiTHY CTPiUKy i 3UMUTYBaHHSA iX
31 CTPIYKM 3a JOMOMOIOK) MarHiTHUX TOJIOBOK Je(h)eKTOCKOIIB, SKi
BUJAIOTH 1H(QOpMAIIifO po HasBHICTH nedekTiB Ha expaH EIIT.

KoHTpomoBati 0UM METOIOM MOXHA 3°€IHAHHA 3 TJIAAKOIO
MOBEPXHEI0, /10 SKOI HIUIbHO MPHUTUCKYIOTh CTPiuKy. Sk mpaBuio — 1e
CTHKOBI IIBM Ha IUIOCKMX JHcTax 1 Tpybax & = 1+20 MM, BHKOHaHI
aBTOMATHYHUM 3BapioBaHHsAM. Ha mBax py4YHOro 3BaproBaHHs Oa)kaHO
3HSTH TiACHICHHS IIBa, 1[0 3HAYHO MiABUIIYE Yy TIHBICTh KOHTPOITIO.

Ilepen KOHTpOJIEM MOBEPXHs JeTalel MOBMHHA OyTH OYMILEHA BiJl
uuiaxky, Opyay, a Bci BUMMi IOBEpXHEBi AeeKkTH — yCyHeHi.

Jnst medexrockormii BUKOPUCTOBYIOTh MarHiTHI ctpiukun MK — 1 Ha
IeJTF0JIO3HIH (TpHarieTaTHii) abo aBcanosiii ocHoBi (MK - 2).

HamarniuyBaHHS 3[IiHCHIOIOTh TIEPECYBHUM €JICKTPOMATHITOM, SKHI
HEePEeMIIIyIOTh y3/I0BX KOHTPOJBOBAHOTO MIBAa 3 YKJIAJCHOI Ha HBOTO
CTPIYKOIO.

Hdus  Tpy®é Majoro jgiaMeTpy BHKOPHCTOBYIOTH  HEPYyXOMi
HaMarHivyrooui nIpucTpoi.

HamarniueHa ctpiuka HaMOTY€ThCS Ha KaceTy 1 po3mu(pOBYETHCA
3a JIOTIOMOT0I0 JIe()eKTOCKOTIA.

IHauKaIlist CUTHAJIIB Ha eKpaHi 1e()eKTOCKOITy MOXe OyTH:

- IMITyTTbCHOIO: Ha €KpaHi BHHHUKAE IMITYJIEC, aMILTITYIa SIKOTO
XapaKTepu3ye BETUUUHY JePEKTY;

- BiJICOIH/IMKAIIiS: HA eKpaHl HaTypaibHE 300paKeHHs 1e(eKTiB;

— KOMOIHOBAHOIO, IKa BKJIFOYa€ 00MBa BUAM 1HIMKALII].

Marnitorpadiuni aedeKkTockonu HaJalTOBYIOTH MO ETAJIOHHUX
3pa3kax, BHIOTOBJICHHX JUIsl KOXKHOI TOBIIMHH 1 Mapkd Matepiairy 3
BUKOPUCTAaHHIM aHAJIOT1YHUX CHOCOO1B 3BapIOBaHHS, K 1 KOHTPOJIbOBAHHUN
Mmatepiai. Ha koHTposnbHuX 3pa3kax poOmsate Hemporap (10 % o). Skimo
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ne(heKTOCKOII HOTO BUSBIISAE, TO BUSBIISIE U 1HII ASHEKTH.

IIpn mar"iTO-Qepo30HIOBOMY KOHTPONIO JUISI BHSABIICHHS IIOJIB
po3citoBaHHS Haja Je(pEeKTaMH BHUKOPUCTOBYIOTH MarHiTOMOIYJISIIHHI
JaT4YuKd - Qepo3oHAW. BoHM BHUrOTOBNEHI y BHAI CTEpXKHIB 3
MarHiToM sKOro  Marepiaqy, Ha SKHX HaMOTaHI TeHepaTopHa i
BHUMIPIOBaJIbHA KOTYIIKU. {711 KOHTPOIIO 3BapHUX IIBIB BUKOPHCTOBYIOTH
¢depo3onan HeBeMHKHX po3MipiB (2-10 MM) rpamieHTOMETPHUYHOTO THUILY
(reHepaTopHi KOTYIIKH BKJIIOYEHI TOCHIJOBHO TaKWUM YHHOM, IO
HaIPSAMKH 1X MarHiTHUX MTOTOKIB CIiBIIAIAIOTh).

Depo30HIU KUBISTHCS cTpyMoM dactoToro 10-350 k['u. YuMm Buia
YacToTa, THM BUIIIA YyTIUBICTh TATUUKY.

IIpu poGoti Ha wactorax 100 k[ i Bume ¢epo3oHIOBI mIyKadi
BUSBIIIOTE Aedektn rmuounoro 0,01 MM i JOBXKHHOIW 2 MM Ha IJIMOMHI
5-8 mm. binbmii 3a po3mipoM aedekTH BiINIYKYIOTh Ha OiNbIIINA TIHOUHI.
[IBuakicTs KOHTpOIIO 10 1 M/C.

7.5 EJIeKTPOiHAYKTUBHMII MEeTOJ KOHTPOJIIO

Lleit MeTon BHKOPHCTOBYIOTH IIPH KOHTPONi HedepoMarHiTHUX
matepianis. loro npuHIMI HONArae B peecTpallii B3aeMoIil HaBEIEHOro B
JaTYUKY 3MIHHOTO €JIEKTPOMArHiTHOIO TOJIA 1 MOJISi BUXOPOBHUX CTPYMIB,
SIK1 BUHUKAIOTh B KOHTPOJILOBAHOMY 00 ‘€KTi.

Jis monst BHXOPOBHUX CTPYMIB Ha BHMIPIOBAILHY KOTYIIKY
COpPUYMHSE 3MiHY I1HIYKTHBHOTO 1 AaKTHBHOI'O ONOpPY JaTyvka, IO
NPU3BOAUTH 0 3MiHHM BHUX1THOI HANPYTH Ha KIHLSAX KOTYIIKH.

Jartunky MOXYTh MaTH JBi KOTYIIKM — TEHepaTopHy 1
BHMIPIOBaJIbHY, 200 OJIHY KOTYIIKY 3 IBOMa OOMOTKaMH.

®dopma i po3Mipu KOTYIIOK 3a1ekaTh B hopMu i po3mipiB BupoOiB.

[Ipu xoHTpoONi TPYO KOTYUIKH, SIK TPABHIO, MPOMYCKAIOTh CKPi3b
TpyOH, CTEPXKHI — Yepe3 IEeHTPAIbHI OTBOPH KOTYIIIOK.

IIpu KOHTpOJIi MIOCKMX BHPOOIB KOTYIIKH IIEPECYBAaIOTh Haj ix
MIOBEPXHEIO.

EnexkTpoiHIyKTUBHHI METO]I 3aCTOCOBYIOTh JIJIsi KOHTPOJIIO 3°€HaHb
3 HepepomarHiTHUX MatepianiB ToBumHOW 10 3 MM (Ti, Al, Cu) 3 rmagkum
M CUIEHHSM.

Komu koTymku mpoxojasTh Hall JeQeKTOM, 3MIHIOEThCS BEITUYHMHA
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BUXOPOBHX CTPyMIB 1 YTBOpIOBaHe HHMH €JEKTpOMarHiTHe moie. B
pe3ynpTaTi MFOT0 Ha KIHIAX BUMIPIOBAJIBHOI KOTYIIKH Pi3KO 3MIHIOETHCS
EPC i mosBisSl€ThCS CUTHANBHHUN IMITYJbC. SIKIO JEpEKT MOBrHMA, TO
HACTYMHUI CUTHAIBHUH IMIYJIbC BUHUKAE B KiHIII Ae(eKTy.

3anexxHicTe 1HAYKIIT monst nedekTiB Bim ix pos3mipiB i dopmu
BM3HAYAIOTh Ha ETAIOHHUX 3pa3Kax.

MeTo BUXOPOBUX CTPYMIB  BHKOPUCTOBYIOTH TaKOX  JUIS
BUMIPIOBAaHHS TOBIIWHU CTIHOK BHPOOIB 1 TOKPHUTTIB, IJIS BHSIBICHHSI
MDKKPHCTATITHOI KOPO3ii.

7.6 YabTpa3ByKOBHiII KOHTPOJIb
7.6.1 CyThb yJbTPa3ByKOBOI'0 METOAA KOHTPOJIIO

I[Ipu gamoMy MeTOAi KOHTPONIO [UIsl BHSABIEHHS JedeKTiB
BUKOPHCTOBYIOTH YIIBTPa3ByKOBI XBWJI, IO SBIAIOTH COOOI0 TMPYXKHI
KOJIMBAaHHA MaTepialbHOTO CEpelIOBHINA 3 HAA3BYKOBOIO YaCTOTOIO
(320 k['m). Ans nedekTockorii BUKOPUCTOBYIOTh KOJIMBAaHHS 3 YaCTOTOIO
0,5-25MIm.

IIi akycTH4Hi XBHJ PO3MOBCIOJUKYIOTbCS BiJl BUIPOMiHIOBa4Ya B
KOHTPOJIbOBAaHOMY MaTepiaii. SIKmo Ha iX OUIAXy 3yCcTpidaeTbesi qedeKT,
TO YaCTHWHA €HEepTii MO BiJl HOT0 MOBEPXHI BiIOMBAETHCS, a 32 AePEKTOM
YTBOPIOETBCST 3BYKOBa “‘TiHB’. PeecTpyroum 3a JONOMOTOIO MpHUiiMada
HAsBHICTh TaKoi “TiHI”, a00 BIAOWUTTS aKyCTUYHOI XBWJIi, CYIATh IPO
HasBHICTH e(hEKTy.

IcHye nexinbka TUOIB  YJIBTPa3sBYKOBUX XBHJIb:  IO3JIOBXKHI,
NoTIepeyHi, TOBEpXHEBi (xBUIIs Penest), mmactuHo4Hi ( xBwii Jlembuna ).

IMpu nmedexrTockomii 3BapHUX MIBIB TMEPEBaKHO BHKOPUCTOBYIOThH
MOIEpeyHi (YacTKU KOJMBAIOTHCS MEPHEHIUKYJSIPHO 10 HANpsIMKY
PO3IOBCIOJKEHHST XBWJII) 1 MO3I0BXKHI (YaCTKU CEpelOBUIIA KOJIHUBAIOTHCS
B3JIOBXK HAIPSMKY PO3IIOBCIOJKEHHS XBUIII).

[lo3moBxHI ~ XBWJII  MOXYTh  CTBOPIOBATUCH B  OYyAb-SIKHX
CepeoBHILAX, TONEPEYH] — TIIBKH B TBEPAUX Tilax.

IlIBuaKiCTh PO3MOBCIOKEHHS XBWJII € BEJIMYMHA IIOCTiHHA 1
3aJIKUTh Bijl BIACTUBOCTEH Marepiaty.

JJ1s TO30BXKHIX XBHJIb IIBUAKICTH PO3MOBCIOIKEHHS:



ne E — Moxyns npy)HOCTI HOpMaJIbHOT e opmMaltii;
p - TyCTHHA.
[ monepedyHux XBUIIb:

t

C:*l
P

ne G — Moaynb NpyXHOCTI 1edopMariii 3cyBy.

Hns Gimbmocti meraneBux marepianis 3 p = 0.3, G = 0.55 C; i
3HaxoauThcs B Mexax 2200 — 3300 mc.

Hdns  30ymxenHs 1 peectpamii Y3K  BHKOPHCTOBYIOTH
‘€30€JIeKTPUYHI IePEeTBOPIOBaYi 3 TiTaHaTa Oapist a0 MUPKOHATA CBUHITIO,
sIKi BMOHTOBaHI B IIIyKayi.

YbTpa3ByK BBOAATH a00 MEPHEHINKYJISIPHO 1O MOBEPXHI BUPOOY
(mpsAMuM TITyKadem), ado I KyTOM — IPU3MaTHIHAM MOXMITUMITYKadeM.

B koxHOMy ImykKadi I1°€30IUTaCTHHA BHUIPOMIHIOE TO3I0BXHIO
XBHJIIO. 3@ JIOTIOMOTOIO MPSIMUX IIYKadiB B JI€Talb BBOJSTH MO30BXKHIO
xBWIr0. [IpW BUKOpHCTaHHI TOXWIMX MIyKayiB ITO3JOBXKHS XBUIIS, SKY
BBOJSATH IiJi KYTOM [0 TIOBEPXHI JeTaili, pPO3IIEIUIIOEThCS Ha JIBI —
MO3JIOBXKHIO 1 Tmomepeyny. [lpy 1pOMYy 4YacTKOBO KOXHA 3 XBHWJIb
BiIOWBAEThCS Bl TOBEpXHI BUpoOy, a 4YacTUHA EHeprii XBWJIb
PO3MOBCIOJDKYETHCS B JIETaI.

[Tpu nmeBHMX KyTax Haxwiay npusMu mrykada (f > 30°) B matepiami
PO3MOBCIOJDKYEThCS  TUIBKM  TIONEpPEYHAa  XBWJIS, TO3IOBXKHS — abo
BiJIOMBAETHCS, 200 PO3MOBCIOKYETHCS B3I0BXK IMOBEPXHI.

Hnsa nedexrockonii BUKOpUCTOBYIOTH moxmii mrykadi 3 f = 30, 40,
50, 55°, siKi pO3MOBCIOKYIOTH B JIETalli TIOTNIEPEYH] XBHIII 3 KYTOM HaXWIy
akyctruHoi oci o = 40, 51, 62, 67° (s crai).
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7.6.2 Cnioco0u yJbTPa3ByKOBOI0 KOHTPOJIIO

ITpu nedexTockomii 3BapHUX 3‘€AHAHH MOXKHA BHUKOPHCTOBYBATU
HACTYMHI 5 cOCO0IB BUSBJICHHS 1E(EKTIB:

- IMITyTbCHUH €X0-MeTO/] (IIPOCTO €X0-METON);

- TIHLOBHIA;

- I3epPKAIbHO—TiHLOBHIA;

- eX0—/13epKAIbHUM;

- €XO—TIHbOBHH.

[Tpu iMITyTLCHOMY €XO-METO/Ii JIOBJIATHCS €XO—CUTHAIHU, BiIOUTI Bij
HEITbHOCTEH.

Januii MeTo MHUPOKO BUKOPHUCTOBYIOTH Ul KOHTPOJIIO BCiX BHUIIB
3BapHUX 3‘€MHaHb 3 0 > 4 MM. Bimpi3HS€TbCS BUCOKOIO UYTIUBICTIO,
BusiBIIAIOUN nedextd > 0,5 Mm% Ha rambuai 100 mm. Moro mepesaroio €
MOJJIMBICTh BEJICHHS KOHTPOJIIO 3 OJHIi€l cTopoHM miBa. OmHaK BIiH
BiJI3HAYAETHCSA HU3BKOI TEPEIKOAOCTIHKICTIO. OKpiM I[BOTO, aMILTITYAa
BIIOWTOTO CHTHANy 3aJIe)KHUTh Bif opieHTamii nedekra (kyra mamiHHT Y3
MIPOMIHHS Ha MOBEPXHIO IEEKTY).

Ilpu TiHBOBOMY 1 J3€pKajJbHO-TIHBOBOMY MeTolax (HiKCyrOTh
3MeHIIeHHs aMIutiTyau Y 3K npu HasgsBHOCTI HELIUIBHOCTEH Ha iX HUIAXY.

[Tpu TiHbOBOMY crioco0i KOHTpoOIo Y3 MpOMiHb iie Bij TeHepaTopa
JI0 TIpHiiMayva, po3TalioBaHOTO Ha 3BOPOTHIN CTOPOHI jmcTa. JJanuii MeTox
BiZJ3HAYAETHCSI BUCOKOIO NMEPEMIKOAOCTIHKICTIO. 3MiHA BEJIMYMHU CHUTHATY
MaJio 3aJIeKHUTh BiJ opieHTamii aedekra. OgHaK TpU BOMY CIOCOOi He
JOCUTh  YITKO  (IKCYIOThCS ~KOOpAMHATH JjaedexTa 1 MoTpiOHMHA
JBOCTOPOHHIM JOCTYIl 10 KOHTPOJBbOBAHO! AUISHKH. BHKOPHCTOBYIOTH
JaHUA MeTOJ Ul KOHTPOJIO BHPOOIB HEBEJMKOI TOBIIMHH 3 TIpy0o
00pOOIICHOIO TIOBEPXHEIO.

Ilpn n3epkanbHO-TIHLOBOMY METOJI HE MOTPIOHWIA JIOCTYyI 0
3BOPOTHOI CTOpOHM JucTa. JlaHWil MeTon A03BoJisi€ OMBII HAAIHHO
BU3HAUaTH HEMpOBap B KOPEHI IIBa MOPIBHSIHO 3 TIHHOBHUM METOJIOM.
3acTOCOBYIOTH B THX )K€ BHUIAJIKAX.

[Ipu exo-a3epkaibHOMY METOIi He(EKTH BUSBIAIOTH MOPiBHIOIOYH
aMIUTITYAX 3BOPOTHBO 1 JA3€PKAIBHO BiIOMTOrO CHUTHAIB BiJ AedeKTy.
OCHOBHOIO TIEPEBAro0 TaKOTO CIOCO0Y € BHCOKA BUSBIIOBAHICTh TUIACKUX
Ie(eKTiB 1 MOXKJIMBICT 3°sCyBaHHA iX QOpPMHU. 3aCTOCOBYIOTH TiNbKH IS
Benukux ToBUIMH (> 400 mm). [lopiBHSHO BenMKHMI MOPOTOBHHA pO3MIp
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nedexrty (> 3 Mm).

Exo-TiHpOBHII METO7 BUKOPHCTOBYIOTH piako. llepeBakHO mpm
MEXaHi30BaHOMY KOHTPOJIi IKOCTi 3BapHUX TPYO.

[Tpu nganomy croco6i KOHTPOIIO MPO HASBHICTH NE(EKTIB CYAAThH MO
pe3ynpTaTax MOPIBHAHHS (BUMIPIOBAHHS) €XO-IMIYJIbCY Bill Ae(eKTy i 1Mo
MocabIeHHIO BiIONTOTO CUTHAIY.

MeTon  Big3HAYA€ETHCSA BEIMKOK HMOBIPHICTIO BHSBJICHHS 1
BU3HAYECHHS XapaKTepy Ne(eKTy.

Henonik — moTpeba B ckianHii 6araTokaHaIbHINA anmapaTypi.

IcHy!OTH TakoX pi3HI BapiaHTH AaHUX CHOCOOIB KOHTPOIIO, MpPHU
SKHX BUKOPHUCTOBYIOTH 0araTOKpaTHO BiTOUTHI MPOMiHb.

V3K 3BapHHX 3°€AHAHb PI3HOMAHITHHX BHUPOOIB 3IIHCHIOETHCS
MEPeBAKHO 3a  JONOMOrow Y3  iMOyIbCHHX  JIe()EKTOCKOIB 3
NPU3MAaTHYHUMH (TOXUIUMH) 200 IPSIMUMH IITyKauaMH.

JedexTockonmn KOMIUIEKTYIOThCSI CYMIIICHHMH, PO3TITBHAMH 200
CYMIIIIEHO — PO3AUTFHIUMH ITyKadaMH MPSMUMH 1 TPU3MaTHIHUMI.

[ HamamTyBaHHSI 1 TapyBaHHS JIE(EKTOCKONU KOMILIEKTYIOThCS
cTaHmapTHUMU 3pa3kamu Ne 1-4.

[TpoMHUCITOBICTIO BUIYCKA€ThCS pPAI TMEPEHOCHUX IePEeKTOCKOIIB
naboparopnoro tumy YHA-13, YA-2-12, YA-2-17 Ta iH.,, a TaKkox
CIeIfiajli30oBaHl YCTAHOBKHM JUI KOHTPOJIIO IO3JIOBXKHIX, KIJBICBUX 1
crmipanbHuX MBiB TpyO6. Cxemy KOHCTpYyKUid 1 npuHmmnu aii Y3/
PO3MIISIHEMO Ha JTab0paTOpHii paboTi.

7.6.3 Texnouoria Y3K

[lepen mOYaTKOM  KOHTPOJS  3HAHOMIIATBCS 3  TEXHIYHOIO
JOKyMEHTAIII€}0 Ha BUPOOH, BH3HAYAIOTHh TOBIIMHY I MapKy 3BaprOBaHHX
MartepialiB, THIIM 1 pO3MIpH IIIBiB, BUOMPAIOTH CIIOCIO MPO3BYYYBaHHS, KYT
BBEJICHHS MIPOMEHSI 1 MEXI TIepecyBaHHs IlIyKaya B 3aJIeKHOCTI BiJl THITY i
KOH(]irypauii nisa.

Bupi6 HeoOXiqHO MiArOTYBaTH 10 MPOBEACHHS OMepallii KOHTPOJIIO.
Jli1st bOTO MINISTHKKA KOHTPOJBOBAHOI'O IIBA 1 CYMDKHOI IMOBEPXHI, 10 SKIH
Oyze nepecyBaTHCh IIyKay, OUMILYIOTh BiJl OpU3K, OKaIMHU 1 Opy1y.

IIpu BUsBNEHHI 30BHIIIHIM OIJISIIOM BHIMMHX IOBEPXHEBHX
JeeKTiB iX MonepeHbO YCYBaOTh BiAMOBIAHO 10 BUMOr TV,
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Ilicns 3akiHYeHHS MIATOTOBKH [eTalli MPOBOJATH HAJAIITYBaHHSI
ne(eKTOCKoIa 3a CTAaHTAPTHUMH 3pa3KaMH 1 TEPEBIPSIOTh JTOCTOBIPHICTH
HOro mokaszaHp Ha €TAIOHHUX 3pa3KaX, BATOTOBJICHHUX 3 TOTO X MaTepiaia
IO 1 KOHTPOJIbOBAaHA ACTallb.

Mertonuky nomryKy feekTiB BHOMParOTh BPaXOBYIOUH HEOOXiqHICT
BHSIBJICHHSI Te(DEKTIB 3 MiHIMAJIbHAM PO3MIpOM IIPH HAWMEHIIH KiTBKOCTI
3aTpavyeHoro 4acy.

MoHa BUKOPUCTOBYBAaTH 2 CXEMH CKaHYBaHHS: 3BOPOTHBO—
NOCTYNAJIbHY II0 BIiJHOLIGHHIO 10 IIBa, a00 IONEPEYHO—IIOB30OBXKHE
nepeMillleHHs [IyKayda B3A0BXK IIBA.

[Ipu 3BOPOTHHO-MIOCTYMATBHOMY TI€pPECYBaHHI IIykada Kpok (At)
3aJIe)KUTh BiJ KyTa IPU3MH i cTaHoBuTh 1 — 4 MM (mpu B = 45°) i € Tum
OIIBIINAM, YUM Jaji BiJT IIIBA.

[Ipy  momepevYHO-TO3MOBKHEOMY  IepecyBaHHI  Imykada At
npuiMaroTh piBHUM 2 MM. [Ipu 1[bOMy MiHIManbHa BiJCTaHb BiJ IIBa JIO
mrykada Nmin 00yMOBJIEHA KOHCTPYKIN€IO IIyKada (CTABUTHCS BIPHTHK JI0
1Ba), a MaKCHMMaJlbHa BiJCTaHb BiJl IIBa 10 IIyKada Nmax JTOpIBHIOE: mpu
OJTHOKPATHO BiJONTOMY MPOMEHI

hmax = Stga
mpu 0araToKpaTHOMY BiIOUTTI TPOMEHIO

hmex = (n + 1)3tgoL.

o - KyT po3noscroxenHs Y3K B Bupo6i;

N - KUTBKICTh BiJOUTKIB YJIBTPa3BYKOBOTO IIPOMEHIO B METAJII.

30Ha mepecyBaHHS LIyKaya B KOXHOMY KOHKPETHOMY BHIIAAKY
BU3HAYAETHCSA 3TiMHO TpadikiB, TaOIMWIh, HOMOTPaAM YH PO3PAXyHKOBO-
EKCIIEPUMEHTATLHUM IIISIXOM.

Jns pi3HMX TOBIIMH Marepiana TapamMeTpyd KOHTPOIIO ICTOTHO
BiZJPi3HSAIOTHCS.

IIBn mamnoi ToBiwHM (3 — 8 MM) 3BHYAaiHO MPO3BYUYIOTH HMPIMUM
npomeHeM. [Ipu oMy, YMM MEHIIIe TOBIIMHA, TUM OLIbIlle KYT BBEJCHHS
npomento (B = 50 — 559%). Sk nmpaBusI0, YMM MEHIIE TOBIIMHA, THM BaK4e
BIIPI3HUTH XWOHI CHTHANM Bij JeeKTiB uepe3 BIUIMB BaJKiB Ha



29

PEe3yIbTaTH KOHTPOJIS.

IIpn HEBHCOKMX BalHMKax 1 MOBUIBHOMY TEpPEXOAi MiJCHICHHS [0
OCHOBHOTO MeTajla BUKOPUCTOBYIOTh 0araToKpaTHO BiIOWTHIA IPOMiHb.

CrukoBi mBu 3 & = 10 — 30 MM KOHTPOJIIOIOTH OJHOKPATHO 1
JIBOKPAaTHO BigOMTHMHU mpoMeHsamM mykadiB 3 B = 40 — 50°. A mpwm
6 > 30 MM — mpsAMEM 1 OTHOKpaTHO BinOuTUM mpomeneM mpu B = 30, 40,
50°. Tlpu 3HAYHMX TOBIIMHAX MOMJIMBE TPOBENEHHS KOHTPOJS
“momrapoBo’.

TaBpoBi 3‘€MHaHHSA MOXXHA KOHTPOJIOBATH NPSMHUMH ITyKadaMH 3i
CTOPOHH OCHOBHOTO €JIEMEHTY, a TOXWJINMH IIyKadyaMH — K 31 CTOPOHHU
OCHOBHOTO TaK i MPUBAPHOTO EIEMEHTY.

IMpu BCiX BUMagKax KOHTPONIO Ui 3a0e3MedyeHHs HaIiifHOTOo
aKyCTHYHOTO KOHTaKTa MK IIyKadeM 1 [IOBEpXHEI BUPOOy Ha
KOHTPOJIbOBaHY MOBEPXHIO HAHOCSTH PifKi MacTwia (MiHepanbHi MacTHIIA,
riainepuH abo HaBiTh Boay). Ha penbedHy MOBEpXHIO HAHOCSTH TYCTi
MacTuia (COMiI0M, TaBOT).

IIpu BusBneHHI nMedekTa OIIHIOITH HOTO PO3MIPH 1 KOOPAMHATH
pO3TalIyBaHHS.

st Bu3HAUeHHs 1uionli Aed)ekTa MipsIOTh aMILITYly €X0-CUTHAIY i
MOPIBHIOKOTh 11 3 aMIUNTYAOK CHTHAIIy BiJl TUCKOBOTO BigOnBada
€TAJIOHHOTO 3pa3Ka, PO3TAIIOBAHOIO Ha TakKiil ke rMOuHI (3 TOro X
Matepiaiy).

[Tpubnu3Hi po3Mipu nedekrta MOXKHA OLIHWTH BHU3HAYMBIIN HOTO
YMOBHY JIOBKHHY 1 IIUPUHY NPH [IEPECYBaHHI IIyKaya 1o BUPOOY.

7.7 HepyliHy104i MeTOM KOHTPOJISI HANIPYKEHOI'0 CTAHY

o MeToxiB HEpYHHYIOYOTO KOHTPOJIS, sIKi 0a3yIOThCS HA peecTparii
3MIHH  HampyXeHo-1e()OpMOBaHOTO  CTaHy  3BapHOro  3‘€JHAHHS,
BIJTHOCSITBCS. METOJIM aKyCTHYHOI emicii 1 ronorpadiunmii (iHTepdepeniis
CBITIOBHX 200 3BYKOBHMX XBHJIb). IX BHKOPHMCTOBYIOTh ISl JiarHOCTHKH
BiJIMOBIAaJIbHUX BY3JIiB SACPHUX PEAKTOPIB 1 JITATBHUX anapaTiB.

i mMeToau AarOTh MOMKJIMBICTH CIIIJIKYBATH 33 BHHUKHEHHSM 1
PO3BUTKOM J1e()eKTIB 1 OI[IHIOBATH CTYIIHb HEOE3MEeYHOCTI CHUTYaIlil, siKa
BUHHKIIA.
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bimbmr  po3mMOBCIOKEHNM ISl 3BapHUX KOHCTPYKILIA € MEeTOo.
akyctraHoi eMicii (AE).

Bin 0a3yeTscsi Ha PO3MOBCIOKEHHI TPYXKHHUX XBHJIb B TBEPIOMY
TiJT1 TIpH 3MiHI HOTO HampyXeHO-1e()OPMOBAHOTO CTaHY.

XBHUIIBOBI TIPOIlECH B TBEPAOMY Tl BHHUKAIOTh TPU 3aTBEpIiHHI
po3miaBy, (a30BUX MEPETBOPEHHX, MIIACTHYHIN nedopmariii, BAHUKHEHH]
1 YTBOpPEHHI TPIIIMH.

CurHanm akycTW4HOi eMicii HecyTh iH(OpPMAIIiF0 MPO IIi MPOIECH.
Enepris 1 ammuniTyna CHUTHAiB CBITYHTH TMPO EHEPTeTHYHI MAacCIITaOu
SIBHIIA B 3QJIGKHOCTI BiJ BUAIB JIe)eKTiB i yMOB X BUHUKHECHHs. YacToTa
iMynasciB AE  TeBHUM 4YMHOM TMOB‘si3aHa 3 TeMIOM (IIBUAKICTIO)
MPOTIKaHHS MPOIIECIB.

Hns peecrpanii AE BHKOpPHUCTOBYIOTH BHCOKOUYTJIHMBY amaparypy,
0 TPAIIOE B IIUPOKOMY Jiara3oHi.

IlepeBaroro merona AE e:

- BUCOKA Yy TIUBICTH;

- MOXIIUBICTD CIIJKyBaTH 32 BUHUKHEHHSM 1 PO3BUTKOM JIe(DEKTiB;

- KOHTPOJIb 00‘€KTIB HEPYXOMHUMH JATYUKAMU 0€3 CKaHyBaHHS;

- TpOCTOTa BHUKOPUCTAaHHA METO/Aa B TPOIECi BUKOHAHHS
TEXHOJIOTIYHUX Omepamii 1 MOXJIMBICTh HOr0 BHUKOPUCTAHHS IS
YIIPaBIIiHHS MIPOIECOM.

7.8 Pagianiiinuii KOHTpOJIL
7.8.1 CyTb i pi3HOBUIM c1I0CO0IB pasialiiiHOro KOHTPOJIIO

Paniariiiai criocoOM KOHTPOJIS SIKOCTI 3BapHUX 3°€IHAHb 0a3yIOThCS
Ha peecTparii 3MiHA IHTEHCUBHOCTI 10HI3yIOUOTO BHIIPOMIHIOBAHHS ITiCIIS
MPOXOJPKEHHS HOT0 Kpi3h KOHTPOIHOBaHHUN BUPIO.

Bimomo, mo Oarato BuAIB ioHi3yrouoro BumpomiHioBaHHS (R-
NPOMEHI, Y-IPOMEHI 1 NOTOKM HEHTPOHIB) BiAPI3HAIOTHCS BHCOKOIO
NPOHHUKAIOUOK 3JIaTHICTIO 1 MOXYTh HpOHmyBaTH MeTajneBi BUPOOU
3Ha4YHOT TOBIMHU. [Ipy MPOXOKeHHI Kpi3b 3BapHE 3°€HAHHS 11 IPOMEHI
0cna0MIoI0TECSl MO-PI3HOMY B CYLIUIBHOMY MeTaldl 1 Ha JUISHKax 3
nedexraMu.

Oikcyroun 32 JONOMOIOK0  OyJIb-KOTO  JIeTeKTopa  3MiHY
IHTGHCUBHOCTI ~ BUNIPOMiHIOBaHHS, BHUSBISIIOTE HAsBHICTH  JeeKTiB.
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Haiffyactrime  mnms  medekTockomii  3aCTOCOBYIOTH  PEHTTEHIBCHKE
BunpoMiHtoBaHHs (R-mpomeHi) i y-mpomeni. Pigie - moTOKM HEHTPOHIB,
AKi BHKOPHUCTOBYIOTh TIEPEBXHO [UIsI Je(EKTOCKOIii pPaIioaKTHBHUX
MaTepiajiB, a TAKOXK HaJIBEIMKHUX TOBIIHH.

PenTreHiBcbki mpoMeHi (TaJbMiBHE BUIIPOMIHIOBaHHS) OTPUMYIOTh
3a JOMOMOTOI0 PEHTTEHIBCHKUX TPYOOK, SIKi SBISIOTH COOOI0 BaKyMHY
KOJIOY 3 ZIBOMa €JEeKTPOJaMH, MK SKMMH IpPHUKJIaJeHa BHCOKa HaIpyra
U. = 30-500 xB .

EnexTpoHn, BUIPOMIHIOBAaHI KaTOAOM, MPHCKOPIOIOTHCS aHOIHOIO
Hampyroro, Habmparoun eHeprito e-U,, a MoTiM TambMyIOTbCS Ha aHO/I,
reHepyoun R-mpomeHi. PeHTreHIBChKI TpPOMEHi, 110 BHHHKAIOTh IPH
HU3bkux Hampyrax U, = 20-30 kB wmaroTh BenWKy [OBXKHHY XBHJII
0,15 — 0,10 MM i BBaXkalOThCA MSIKUMH. R — IpOMEHi, 10 yTBOPIOIOTHCS
ripu Bucokux U, = 30— 1500 kB matote Many moBxuny xBuii 0,1-0,001 mm
1 BBXKAIOThCS JKOPCTKUMHU.

3a [IOTMOMOTOI0 PEHTTEHIBCHKUX TpPYyOOK TPOCBIYYIOTh METalH
ToBIMHOIO 110 100 MM, BHKOPUCTOBYIOUM TpoMeHi eHepriero mo 1 MeB.
BunpowmintoBanus enepriero 10 — 30 MeB renepyioTs 3a gomomororo
0eTaTpoHiB, MIKPOTPOHIB 1 JIHIHHUX TPUCKOPIOBAYiB, IO Ja€ MOXKIIMBICTh
npocBivyBaTu ToBIHHA A0 1000 MM.

'aMMa-ipoMeHi BUIIPOMIHIIOIOTBCA  SApaMH  HaTypalbHUX —a0o
HITYYHHUX PaioaKTUBHUX 130TOIIB MPH IX po3Ma/ii.

B npomwmcrnosiii  nedekrockomii BUKOPUCTOBYIOTh pPajiOaKTHBHI
130TOMH, SIKi OTPUMYIOTh TPH ONPOMIHEHHI HEaKTUBHUX 3aroTiBOK B
HEUTPOHHHX MOTOKaX aroMHUX peakTopi (C0-60, Ir-192) abo HaTypaibHi
i30TONH, SKi OAEPXKYIOTh MPH BWAUICHHI 3 3QJUIIKOBHX TPOAYKTIB
sineproro peakropa (Cs-137, Sr-90).

HeiitpoHHe BUNIpOMiHEHHS BUHHUKAE B TIPOLIEC] STIEPHUX PeaKIiil mpu
OomOapyBaHHI aTOMHHUX SJep YacTKaMH, YM Y - KBAaHTaMH 1 IPH MOIiI
aTOMHUX siJiep. BOHU MaloTh BUCOKY IPOHUKHY 37aTHICTb.

B 3asexHoCTI Big criocoOy iHauKaiii aedekTockomiuHoi iHpopmarii
Opyd  pagiagifHMX MeToJax KOHTPOJIO BOHHM PO3MNOAUISIOTHCA Ha
paniorpadiqHui, paioOCKOMYHHAN 1 paJiioMETPUIHUH.

Pagiorpadist — MeToJ1 KOHTPOJIIO, MPH SIKOMY TiHHOBE 300pakeHHS
BHYTpILIHBOT CTPYKTypH 00‘€kTa BimoOpaxyeTbcs Ha (OTOILIIBII,
¢oromanepi uu Kceporpami.

PenTreniBcbka TuTiBKa (mamip) TOKpHTa [IapoM  OpPOMHUCTOTO
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(flomucroro) cpibma, B KpUcTajgax sIKOTO i i€l MPOMEHIB BiAOyBarOTHCS
3MiHH, 3aBISKH SKAM TP TPOSBIICHHI IUTIBKM BiTHOBIIOETHCS METalidHE
cpibio.

PentreniBcbka — miiBKa < HEe — YyTIMBa 0  HEUTPOHHOTO
BUIIPOMiHIOBaHHA. ToMy Tipy #10T0 BUKOPHUCTaHHI 3aCTOCOBYIOTH (PONBTyY 3
Mimi abo cpibma. Boma crae pamioaKTHBHOIO I €0 HEHTPOHIB.
BumnpowminroBaHi panioakTHBHOIO (GOIBror0 y i 3 - mpoMeHi 3acBIUyIOTh
NPUTHCHEHY 1O HEl PEHTIeHIBChKY IUIIBKY, BiATBOPIOIOYM 300payKeHHS
MPOCBIUYBaHOTO 00 €KTA.

Yytnusicts pagiorpadivHoro meroga koHtpois 1 —2 % 9.

Panmiockomiss — METOX KOHTPOJIS, MPU SKOMY OTPHUMYIOTH BHIMME
MUHAMIYHE 300paKeHHs BHYTPIMIHBOI KOHCTPYKIII IPOCBIYyBaHOTO
o0‘ekra. JlxeperoM BHUIPOMIHIOBaHHS € PEHTICHIBCHKI —amaparH.
HetekTopamu €  (DIYOPOCKOIMIYHI ~ €KpaHW,  EJICKTPOHO—ONTHYHI
NEepeTBOPIOBaYi, peHTreHBiieokonu. YyTiuicts MeTona 3—8 % &.

IIpu pamiomerpii iHoOpMAIli0O PO AKICTH MPOCBIYYBAHOTO BHUPOOY
OTPUMYIOTH Y BUJI €IEKTPUYHUX CHUTHaTiB. /[XkKepero BUIIPOMIHIOBaHHS —
panioizoronu. JleTeKTOpH - CHMHTHISALIMHI KPHUCTadM 1 Ta30po3psaHi
nmiynneHUKY. YyTnusicts 0,3-10 % 3.

7.8.2. IIpoBenenns pagiorpagii 3BapHuX 3‘€IHAHb

IIpornec mpoBeneHHs pagiorpadii CkIamaeThCs 3 HACTYITHUX €TalliB:

- BHOIp JDKepelia BUIPOMiHIOBAHHS;

- BHOIp IJTIBOK 1 €KpaHiB;

—  BH3HAYEHHS PEXUMIB MPOCBIUyBaHHS;

- BHOIp CXeMH ITPOCBIUyBaHHS;

- IiIrOTOBKA BUPOOY 1 HOro IPOCBIYyBaHHS;

- (hoTo00OpoOKa i po3mmppoBKa 3HIMKIB.

B cramioHapHux yMoBax Ui KOHTPOJII BHPOOIB TOBIIMHOIO 10
80 MM HaWO1TBIIIE PO3MIOBCIOKEHHS 3HANIIUIM PEHTTCHIBCHKI armapary, a B
MOJIbOBUX YMOBAX ¥ - Ie(hEKTOCKOITH.

PenTreniBcbki  amapat  OyBaloTh KaOenbHI 1 MOHOOJIOUHI,
Oe3nepepBHOI Aii Ta IMITYJIbCHI.

Amnapatu 6e3nepepsHoi aii: PYII - 60 — 20 — 1M (M0oHOO7IOK).
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Kabenpni: PAII 150 — 3/1d, PYIT -200 -5 -2, PYIT-400-5-1
Ta iH.

Immynecui: MIPA — 2]1, PAIIC — 1M.

B kabenpHHX OKpeMO 3MOHTOBaHa TpyOKa Ha INTATHBI, IKEPENO
JKUBJICHHS, TIYJIbT KEPYBaHHA, SIKi 3°€JHAHI KaOeIsIMU.

B Mono6mokax R — TpyOka i TparncopmMaTop 3MOHTOBaHI B OJHOMY
OJtorri 1 3anuTi TpaHC(HOPMATOPHOKO ONi€rD, a00 3aMOBHEHI CHEIiaLHOO
CYMIIIITITIO Ta3iB, HAPUKJIIA, CIpPKO-(pTOPUCTAM Ta30M.

Jns y - mpocBidyBaHHS BHKOPHCTOBYIOTH IUTAHTOBI Ae(eKkTocKonu
cepii I'ammapin: 'ammapin 192/120, I'ammapin 170/400, IN'ammapix 90/192.
[Meprra nudpa mokazye MacoBe YHCIO PaliOHYKIIIiB, Jpyra — aKTHBHICTH B
Kiopi (1 Ku —37-10° posnan/c).

3 TOYKH 30pYy UYTIMBOCTI PEHTTCHIBCHKUX amapaTiB HAUKpamIuMm €
M‘sIKe BHUIPOMIHIOBAHHSI, SIKE€ OTPUMYIOTHh Npu Hu3bKuX Hampyrax (U,). 3
nigsuineHHsaM U, 4yTIuBICTh Majae.

st y-TIpOMEHIB YyTIUBICTh TaKOXK 3HIKYETHCS 31 301LTBIICHHSAM iX
s)kopetkocTi. [Ipu BukopuctanHi Tm-170 mias Maaux TOBIIMH YyTIUBICTh
KoHTpouis ckinanae 1-2 % Ir- 2-3 %, Co — 4-8 %. Ha Benukux toiunax (30
- 50 MMm) GinbIr 9y TAUBUM € KOOAIBT (2-3 %), 10 i3oTomu (> 3-5 %).

IIpu panmiorpadii BHKOPHUCTOBYIOTH Oe€3eKpaHHI 1 eKpaHHi
PEHTTEHIBCHKI TUTiBKH.

besexkpanni PT-1, PT-3, PT-4, PT-5 (mo wmipi 30ijbmieHHS iX
KOHTPACTHOCT).

Expanni TUTiBKH BUKOPHCTOBYIOTh 3 MACHITIOIYUMH
¢nypucuentHuME ekpaHamu. Lle mmiBku PT-2 i mennyni miiBku PM-1,
PM-2, PM-3, uyTiuBi sSIK JO PEHTTECHIBCHKUX, TaK 1 BUauMux YO-
npomeHiB. [lo Mipi 30inbIIeHHS HOMEpa IUTIBKM 30LIBIIYEThCA 1X
KOHTPACTHICTP 1 3MEHIIYETHCS Uy TIIUBICTb.

[TniBku PT—1, PT-2 € MaokOHTpaCTHHMHU i BUKOPUCTOBYIOTHCS IS
NpOCBIUyBaHHS BENMKMX 1 cepeanix toBmuH. PT-4, PT-5 -
BHUCOKOKOHTPACTHI JJISl TPOCBIYYBaHHS JIETKAX METaliB MaJIol TOBIIMHH, &
TaKOK TOHKOJIMCTOBUX CTaJlel, HAIPHUKJIa/, KOHTAKTHE 3BapIOBaHHS.

CxeMy TMpOCBiYyBaHHS OOHMpAarOTh 3 TaKUM PO3PAXYHKOM, III00
JIOCATATIOCH HAWKpallle 3HAXOJKEHHS IEPEKTiB.

HeoOxigHo mam‘staTd, WO TPILIMHMA 1 HEMPOBapU BUSBIAIOTHCH,
KOJIW KYyT MK HampsIMKOM IPOMEHIB 1 IJIOLIMHOIO PO3KPUTTA Aedekra He
MIEPEBHUIIY€E 10-15°. Tpimunwy, po3TanioBaHi B TUTOTIUHI
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HEePIEeHANKYIIAPHIN 10 HAPSAMKY IIPOMEHIB, IPAKTHYHO HE BUSBIISIOTHCS.

Kpame 3naiitn 1edhekTH CTUKOBHX 3’ €HAHb.

B 3‘eaHaHHAX BHAIYCK 1 TaBPOBHUX A€(PEKTH BUSBIAIOTHCS Tipiie, 00
MPOMEHI HampaBJIeHi Mi/l KyTOM.

IIpu BuOOpPI peXUMIB CITiI HaM‘STaTH — YAM OUIBIIE JKOPCTKICTH
BHUIPOMIHIOBaHHS, THM MEHINA C€KCITO3HINS 1 THM Tipila BHUSBIIOBAHICTH
neeKTiB.

IIpu xonTpomi nmerkux crmasiB U, = 20 kB, crani mamoi TOBIIUHA
U, = 100 — 150 kB, cepenunoi Tomuuu — 200 — 400 xB.

Yac mpocBiuyBaHHS OOHMpAarOTh EKCIIEPUMEHTANBHO HAa AOCIHITHHUX
3pas3Kkax i eranoHax, abo 1Mo HoMorpamMax.

Homorpamu ckmaneHi 3 ypaxyBaHHSM MapOoK i TOBIIMHU Martepiaiy,
(hoKyCcHOT BijicTaHi, KOMOIHAIIIT UTIBOK 1 EKpaHiB.

SAxuio ¢okycHa BiACTaHb 3MIHIOETBCS, TO Yac EKCIO3WIii TaKoXK
3MIHIOETHCS MTPOMOPIIIITHO KBaapaTy BiMHOMEHHS (OKYCHHX BifCTaHEH.

Excriosuriro mpu rama-nedeKTOCKOIii TaKoX BH3HAYAIOTH IIO
HoMorpamax. Ilpu 1bOMY HEOOXiJHO TmaM‘sTaTd, 10 aAKTUBHICTH
PamiOHYKIIIIB 3 YacoM 3MEHINYETHCS MO EKCIIOHEHIIalbHOMY 3aKOHY.
Tomy mIst elTeMeHTIB 3 MaIUM TIEPioIOM HAMiBPO3Maay HEOOXiTHO poOUTH
MONMpaBKM Ha 3MEHIICHHA iX akTuBHOCTI. He pekoMeHmyerbes
BUKOPHCTOBYBATH aMITyJIM JIOBIIE TX MIEPioay HAIBPO3May.

AKTHBHICTb paJliOHyKJIi/1a uepe3 vac t Oyze:

Q=Qo exp (-0,7t/t112),

ne typ - yac HamiBpo3mamy.
Iepen npocBidyBaHHSIM HEOOXITHO 3a0€3MIEYUTH HAAIMHE KPITUICHHS
TUTIBKK 1 €TaloHIB, a TakKoX BHUKIIOYUTH MOXJIHMBICTH BiOpamii i

MIEPEeMIIeHb.
ETanonu ki1aayTs Ha MOBEPXHIO BUPOOY mopyd 3i mBoM. ETamonu —
KaHaBOYHI 1 JpoTsHi. Ha kaHaBouHOMy eTanoHi — 6 KaHaBOK. Tpu

TUIIOPO3MipH OXOIUTIOE po3MipH KaHaBok Bif 0,1 1o 4 mm.

HpotsaHi eranoHn MawTh 4 TUOOPO3MIpHM JOpOTiB Mo 7 IUT. B
KoxHOMY ertayoHi. liamerpu Big 0,05 no 4 mMm.

[lo HaiiMeHIIOMY BUOMMOMY CJify pOOJSITH BUCHOBOK IIPO PO3MipH
JeQeKTiB.

[Micns  ¢ororpadyBaHHs TPOSBISAIOTh IUIBKH  BiJNOBITHO IO
peKkoMeHmamiii  Ha  ymakoBmi. Iliciast  BUCHMXaHHS — 3HIMKIB  iX
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po3mmpoByIOTh. BpaxoBylounm HasfBHICTH Ha IDTBII 3HAYHOI KiTBKOCTI
BIaCHUX JeQeKTiB, po3MUPPOBKY IIOBUHEH BECTH JOCBiAUYEHUI
JNe(eKTOCKOIICT. Y BiJMOBIaNbHUX BUMAAKAX 3IIHCHIOIOTH 3apsIKy
KaceTH 3pa3y JIBOMa IUTiBKaMH.

3HIMOK MOKHA PO3TIISIATH 1 aHATII3YBaTH Y BHITAKY, SKIIO:

- Ha HhOMY BHJTHO BCIO JTUISHKY IIBa 3 HABKOJIONIOBHOIO 30HOIO;

- 4YiTKO BHJTHO BCi TaBpyBaJIbHI 3HAKH 1 €TAIIOHU;

- nedeKTy TUTIBKY (TUISIMU, TTOAPSIIUHI) HE TIOBHHHI NEPEBUIYBAaTH
JOTTYCTHMHUX 110 HOPMATHBHO-TEXHIYHIN TOKyMEHTAIlil pO3MIpiB;

- ONTHYHA INUIBHICTH 3HIMKY TMOBUHHAa ckiagata 1,5-2 on.
[inpHicTs — 11e | BiAHOMIEHHS CBITIIOBMX MOTOKIB, SKi MOMAamalOTh Ha

TUTIBKY JI0 THX, IO TIPOUIIIOBIH Kpi3b Hel. 2 - me ocmabnenHs B 100 pas, 60
lg 100 = 2.

7.8.3 Pagiockonisi 3BapHMX 3‘€IHAHb

Pamiockoriss 6a3yeTbcss Ha TEPETBOPEHHI B JIETEKTOPI CXOBAaHOTO
pamiamiifHOro 300pa)KeHHS B CBITIIOTIHbOBE 200 €NEKTPOHHE 3 HACTYITHUM
MIJICHJICHHSM 1 ITepeIadueto 1bOT0 300payKeHHsI Ha TeJIECKPaH.

Icuye 3 pizHOBMAA epenadi iHGopMarii mpu pajiocKorii:

a) TmpsMe NEpeTBOPEHHS Ha eKpaH 1 Oe3mocepenHs Iepenada
300pa’KeHHS;

0) KackaJiHe TIEPETBOPEHHS 1 Oe3mocepeiHs nepeaada 300paKeHHS;

B) KacKaJHe MepeTBOPEHHS 1 IMCTaHIliifHA TIepeada 300pakeHHS.

Sk mpaBwio, JUIS TPOBEACHHA PAJIOCKOMII BHKOPHCTOBYIOTH
PEHTTeHIBChKiI TIPOMEHI.

[Ipsime mepeTBOpEeHHsI PEHTIeHIBCHKOTO BUIIPOMIHIOBAHHS Y BUIUME
3MIACHIOETBCS 32 JOMOMOTOK0  (DIYOpOCKOMIYHMUX  eKpaHiB i
CUUHTHIALIHHUX KPUCTAIIB.

@DayopoCKOMiuHI €KpaHu MaroTh MOKpHUTTS 3 coied (Zn, Cd)S,
CaWQOs, ki cBitaTbCA mix Jiel0 R — TpoMeHIB Ha MPUHIMIT
JIFOMiHICIIEHIII].

B CHMHTHISAIIMHMX — KpHCTallaX BUKOPHCTOBYIOTH  3JIaTHICTb
monokpuctaniB Csl, Nal, Kl cBitutuce mim pniero ioHi3amiiHOTO
BunpoMiHioBaHHs. Lli kpuctanmu TOpiBHAHO 3  (PIyopOCKONMIYHHUMHU
eKpaHaMH BiJJPi3HSIOTHCS OUIBIION YYTIHBICTIO 1 ICKPABICTIO.
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Jns  xackamHOTO  TIEPETBOPCHHA 1  Tepermadi  300pakeHHS

BUKOPHUCTOBYIOTHCS €IEKTPOHHO-ONITHIHI TIepeTBOPIOBAYL i
CJIEKTPOJIIOMIHICIIGHTHI ekpaHu. HaiOinplml YyTIMBUMH AETEKTOPaMH €
PEHTTCHBIZICOKOHH, B SKHX 32  JIOIOMOIOI  CHELialbHOTrO

peHTreHdorokaroga 3AIHCHIOETBCS Oe3mocepenHe TepeTBOpeHHs R-—
BUIIPOMIHIOBAHHS y BiJIEOCHTHAIL.

Ha Tonkomy metani (8 < 10 MM) peHTreH-BiIEOKOHN 3a0€3MeUyIOTh
gyTnuBicte 1 — 2 %. Ha ToBcTomy 4 — 8 %. Pemta nerekropiB MaroTh
gyTnuBicTs 4 — 20 %.

Tomy [is BiAMOBiZambHUX BHPOOIB  PaMiOCKOIIO  JOUITHHO
3aCTOCOBYBATH SIK MOIIYKOBUI METOJ Mepea paaiorpadiero.

7.8.4 Pagiomerpisi 3BapHMX 3‘€AHAHb

Pamiomerpisi Oa3yeTbcs Ha TMEPETBOPEHHI IMOTOKA IMTPOHHUKAIOUOTO
BUIIPOMIHIOBAHHS B TPOTIOPUIMHHMN 32 BEIMYMHOIO €NEKTPUYHUI CHUTHAI.
Ile 3miiiCHIOETBCS 3a JOMOMOTOK CHMHTWIAMIHHUX 1 Ta30po3psiIHUX
JIYMIILHUKIB, @ TAKOXK ra30pO3PSTHUX KaMep.

Jis CUMHTWISIMIHHUX JYAJIBHUKIB 0a3yeThCsl Ha BUMIPIOBaHHI
IHTEHCUBHOCTI CBITJIOBHMX ClajaxiB, SIKIi BUHHKAIOTh B JHOMiHOKO(Opax-
CIMHTHIATOpPAX Mia Ji€l0 BUNPOMIiHIOBaHHS. CBITJIOBHM TOTIK 3a
JIOTIOMOTOr0  ()OTOKaTO/la TEPETBOPIOETHCS B eleKTpocurHan. Taki
JYAITFHUKY BiJ[3HAYAIOTHCSI MaJlMM YacOM BHCBIUYBaHHS 1 BHCOKOIO
YYTJIMBICTIO Y MOPIBHSHHI 3 Ta30pa3psIHIMH KaMepaMH 1 JTIYMIbHHKAMHU.

IIpu panmiomeTpii BUKOPHUCTOBYIOTH pi3HI BHIM 1 JDKepena
BUIIPOMIHIOBAaHHS, IO JIO3BOJIIE KOHTpoMoBatu TOBIMHA 110 500 MM 3
gyTmBicTio 0,15 — 1 %. [IpoayktuBHicTh KOHTpOIIs 10 200 M/TOI.

OcHoBHi  Hemomniku  pamiorpadii  oOyMoOBIIEHI  THTETPYHOUUMH
BJIACTHBOCTSMM 11 CUTHANIB, [0 MPUBOJATH JO OJHOYACHOI peecTparlii sk
nedekTiB, Tak 1 IEPelIKoJa, IOB‘SI3aHUX 3 KOJIMBAHHAM TOBIIMHU 1
HEepIBHOCTSAMH 11Ba. TOMY Ui KOHTPOJS TIEPEBAKHO BHKOPUCTOBYIOTH
JIBOKaHAIbHY CXEMYy paaioMeTpii, MOpIBHIOIOYM €TalIOHHY Oe3nedexkTHy
IUIAHKY 11Ba 3 Aeekramu.
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8 PYUHYIOUI METOJAHU KOHTPOJIIO

Ho pyliHylO4HX METOHIB KOHTPOJIO BIAHOCATHCA MeXaHidHi
BUTIPOOYBaHHS, BU3HAYCHHS KOPO3IHHOI CTIMKOCTI 1 3HOCOCTIMKOCTI IpH
pi3HMX BHJAax 3HOIIYBaHHS, MeTanorpadiuyHi JOCHiJKEHHs, OIIHKa
CTIMKOCTI 3BapHUX 3’€THaHb NPOTH YTBOPEHHS TapsunX, XOJIOAHUX TPILIMH
1 BiI yTOMH, TepeBipka MaTepiajiB Ha 3BapIOBaHICTh 3a JOIOMOTOIO
TEXHOJIOTIYHMX Tpod Ta iH. TexHiky MPOBENEHHS] MEXaHIYHUX
BUNIPOOYBaHb 3 METOIO BU3HAYEHHS MEXi MIITHOCTI 1 TEKY4OCTi, Bi/ITHOCHOTO
BUJIOBXKEHHS 1 3BYXEHHs, yJapHOI B’A3KOCTI 1 TBEPAOCTI ETAbHO
poO3TIsAmany B Tpoleci BHUBYEHHSA mnpenmery ,,Omip wMarepiaiiB”.
BusHaueHHsT MIOHOCTI 3BapHUX 3’€JHaHb NPOBOAMTHCS Ha TUIACKUX
3pa3Kkax, BUPi3aHHUX 3 TEXHOJOTIYHMX MPOO YW 3pa3KiB-CBIIKiB, 3aBapEHUX
TAMH K MaTepialaMd 1 B THX € YMOBaX, IO 1 BHUPiO, NIIIXOM
BUNIpoOyBaHHS 1X Ha po3puB. Bu3HaueHHS MIIACTUYHOCTI 3BapHUX 3’ €THAHD
MPOBOJMUTHCS Ha AHAJOTIYHHMX IUIACKMX 3pa3Kax IUIAXOM IX 3aruHy J0
MOSIBM  TEpIIOl  TPIMHUA. METONWKA TPOBEACHHS IHIIMX METO/IB
BU3HAUEHHSI EKCIUTyaTallilHUX BJIaCTUBOCTEH MaTepialiB Oyiu pO3TISHYTI
B  Kypcax ,,XiMmii”, , TexHomorii KOHCTpYKIIHHUX  MarepiamiB”,
,MarepiaozHaBcTBO 1 TepMmidHa 00poOka”, ,,Teopis 3BaproBallbHUX
nporeciB” i ,, T puborexHika”.
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BUCHOBOK

B mamoMy Kypci pO3TIsSHYTI HaWOiIbII PO3MOBCIOKEHI METOAH
KOHTpoIT0. BuOip KOHKpETHOTO METO/1a TIEPEBIPKH IKOCTI IEBHOT'O BHPOOY
OyJe 3aJie)KUTH BiJ TEXHIYHMX BHMOT Ha WOTO BHTOTOBJICHHS, HasBHOCTI
BIJIMIOBIIHOTO KOHTPOJILHOTO OOJIaJIHAHHA YM 3aTpaT Ha Horo mpuadaHHA,
TEXHIYHIX MOXKJIMBOCTEH BUKOPHUCTOBAHMX METOMIB KOHTPOJIO, HASIBHOCTI
BUKOHABLIB NOTPiOHOT KBasTihiKkarii.

[TpaBunbHuUil i 0OrpyHTOBaHMN BHOIp METOIB i 3aCO0iB KOHTPOIIO
3a0€3MeYnTh BUTOTOBJICHHS BHPOOIB MOTPIOHOT SIKOCTI MPH MiHIMaTbHHIX
E€KOHOMIYHHX 3aTpaTax.



