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BCTYII

B mporeci BUTOTOBNEHHS 1 eKCIUlyaTamii 3BapHUX KOHCTPYKIIH
MOXJIHB] BIiZXWJIEHHS TX SKOCTI BiJl BCTAHOBJIEHHUX BHMOL, IO MOXKE
MIPU3BECTH JI0 3HWIKEHHSI 1X HaIIHHOCTI.

Tomy icHye HEOOXigHICTH CHCTEMATHYHOI MEPEBIPKH BiAMIOBIIHOCTI
KOHCTPYKIIIi TepenbaueHUM BUMOraMm. Takidi mepeBipii IOBHHHI
MiATISTaTH BC1 CTaii IpoIecy CTBOPEHHS 3BapHOT0 BUPOOY (BiJ CTBOPEHHS
TEXHIYHOT JOKYMEHTAIIIT /10 3/1a4i FOTOBOI'0 BUPOOY B EKCILTyaTallito).

Y CBiTOBii TPaKkTHIlli BHUPOOHMIITBA BIJIIOBIJANIBHUX 3BapHUX
KOHCTPYKI[i (MOPChKI CyaHa, €HEpreTuyHe oOJaJHaHHS) BapTICTh
orepariii KoHTposto ckimanae 2025 % 3aranbpHOi BapTOCTI CHOpPYIH, a
TPYAOMICTKICTh KOHTPOIIIO CIIIBCTaBMMA 3 TPYJOMICTKICTIO 3BaprOBaHHS,
J¢ piBeHb MeXaHi3alii 1 aBTOMaTH3allil Jy)Ke BHCOKMH 1 OUIBIIICTH
orepariii KOHTPOIIO 3IHCHIOEThCS BPYUHY.

ToMy  BHOCKOHAJCHHS  TPAAWIIMHMX 1  poO3poOKa  HOBHUX
ABTOMATHU30BaHUX METOMIB 1 3aCO0IB KOHTPOJO SKOCTI 3 BUKOPHUCTAHHSIM
CyYacHHX JIOCATHEHb HAYKH 1 TEXHIKH € JyKe aKTyalbHHUM. BUBYEHH:
ICHYIOUMX METOIB KOHTPOJIIO CIIPUATHME iX ITUPOKOMY 1 OOTpPYHTOBAHOMY
BUKOPHCTAHHIO, IO JACTh MOYKJIUBICT ICTOTHO TOJIIIINTH SKICTh 3BaApHUX

KOHCTPYKITIH.
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1 PAKTOPHU, IO BUZHAYAIOTH AKICTb
3BAPIOBAJIBHUX POBIT

SKicTh 3BaprOBaibHUX pOOIT B 3HAYHIM Mipi 3al€KHUTh Bil TOTO,
HACKUIbKH palliOHaJIbHO CIPOCKTOBaHA 3BapHa KOHCTPYKIlis. BBakaeThcs,
0 3BapHa KOHCTPYKIisS CIPOEKTOBaHA pAaIiOHANBHO, SKIIO BOHA
BIJINIOBIJIa€ BUMOraM HaJIHHOCTI, TEXHOJIOITYHOCTI, TPAHCIOPTAOEIBHOCTI,
€CTETHYHOCT1 1 €KOHOMIYHOCTI 1 MPH [OMY Ma€ MiHIMaJbHY KUIBKICTb
neraneil, MiHIMATbHUH 00’ €M 3BaprOBAILHUX POOIT B HANPYXEHUX BY3JaXx,
ONTHMAJIbHY Bary.

Ha skicTh 3BaproBaJbHHX pOOIT TakKOX BIUIMBAa€E CTYITiHb
BIJITOBIHOCTI BCTAHOBJIEHUM BUMOI'aM:

— OCHOBHHX MaTepialliB (MeTaly, 3aroTiBoK);

— JIOTIOMDKHHX MaTepialiB (el1eKTpoiB, ra3is, (QIroci);

— KkBawmidikamii 3aroTiBeNbHUKIB, 30MpaNEHUKIB, 3BaPIOBATHLHUKIB
TOIIIO;

— MIATOTOBKA EIEMEHTIB KOHCTPYKITIH /10 30MpaHHS 1 3BApPIOBAHHSI,

— SIKICTh 30MpaJIBHUX TPHUCTPOIB 1 TEXHIYHUN CTaH 3BapIOBAJILHOTO
o0JIagHAHHS,

— TEXHOJIOT1s 30MpaHHs, 3BapIOBAHHS 1 PETENBHICTD 11 TOTPUMaHHS B
TIpoIIeci BUPOOHHIITBA,;

— 3aCTOCOBaHI METOIH 1 METOAMKH KOHTPOJIIO;

— kBaumiikaris 1eheKTOCKOIICTIB;

— KyJIBTypa 1 oprasizarisi BUpOOHHUIITBA.

[Ipu mpoekTyBaHHI KOHCTPYKIIii HEOOXITHO BPaXOBYBATH HMOBIpHY
MOsIBY 1 po3TamryBaHHS Je(eKTiB, XapaKTepHHX s JaHUX THITIB
MaTepiaiiB i crmocoOiB 3BaproBaHHS.

Hamaranusa nocsrHyTH aGCcomOTHOT “0e371eeKTHOCTI” KOHCTPYKIILi,
SIK TIPaBHJIO, TMOTIPIIYIOTH i1 eKCIuTyaTamiliHi BIACTHBOCTI, 00 uepes
OaraTopa3oBi BUIpaBiieHHS Ae(EKTiB BHHHUKAE PICT 3€pHA, 30UIBIIEHHS
BHYTPIIIHIX HAINpYy>KeHb, 3HWKEHHS MIIIHOCTHUX BJIACTHBOCTEH TOIIO, IO
3HWDKYE MPaIe3JaTHICTh KOHCTPYKILIi.

Tomy, st Toro mo0 KOHCTPYKIis Oyia pamioHalIbHO CITPOSKTOBAHA,
BpaxoByBaJla WMOBIPHICTh TOsIBH JeeKTiB, B 1 MPOEKTYBaHHI IMOBUHEH
OpaTH y4acTh CIleliajicT 3 KOHTPOIIO SKOCTI.



2 OCHOBHI ETAIINX KOHTPOJIIO AKOCTI
3BAPIOBAJIBHUX POBIT

[epeBipka sIKOCTi 3BaprOBaJIbHHUX pOOIT MPOBOAMTHCS B 3 eTamu:
MoTepeIHs IepeBipKa, IMOTOYHA 1 3aKITI0YHA.

Ha mnonepenHiii cTaaii KOHTPOJIO 3HAWOMIIATHCS 3 TEXHIYHOIO
JOKyMEHTalli€ro Ha BUpiO (kpecieHHsiMU, TY, HOpMalsIMH), TIEPEBIPSIOTH
SKICTh ~ BHXIJIHMX  MaTepialliB, 3aroTiBOK, CTaH 3aroTiBeJIbHOIO,
30HPaIbHOTO, 3BapIOBAJILHOTO o0naTHaHHS, KBaUTI(DiKaIIi0
3aroTiBeJIbHUKIB, 30UPaAIbHUKIB, 3BapIOBAJIBLHUKIB, Je()EKTOCKOMKCTIB,
TH)KEHEPHO-TEXHIYHUX MPAIliBHUKIB.

3aBIaHHAM MOTOYHOTO KOHTPOJIIO € MIATPUMAHHS CTaHy 30HpaabHO-
3BapIOBAILHOTO OOJaJHAHHS Ha PIBHI BUMOT, sIKi 3a0€3Me4yIOTh SKIiCHE
BHUTOTOBJICHHSI KOHCTPYKIi. Bilx peTenbHOCTI MpOBENEHHSI MMOTOYHOTO
KOHTPOJIIO 3aJIOKUTh CBOEYACHE 3aMo0iraHHs 1 BUSBJICHHS Je(eKTiB
30UpaHHs 1 3BapIOBAHHS.

KoHTpons B mporeci BUTOTOBJICHHS KOHCTPYKINI 3AiCHIOE
poOITHHK, Opuraaup, Maiicrep, nparisauk BTK (nedexrockomicT).

B mporeci MOTOYHOrO KOHTPOIIO TMPOBOASITHCS TEXHOJOTIUHI,
MexaHiuHi 1 Metanorpadiuai BHIPOOYBAaHHS KOHTPONBHUX 3pasKiB,
BHPi3aHUX 3 KOHTPOJILHUX IUIACTHH, 400 BUBIIHUX TIAHOK.

Ha 3axmrouniii cramii KOHTPOJIO BCTAHOBIIOIOTH HASBHICTH 1
xapakrtep AeeKTiB, YCyBalOTh HeOOmycTuMi nedeKTH, BH3HAYAIOTh
CTYIIHB BIAOBIAHOCT] 3BaPHOT0 BUPOOY BCTAHOBIEHUM BUMOTaM.

Pesynbrat  3aKIFOYHOTO  KOHTPONKO  JO3BOJSIIOTH — NPHUAHSITH
HEOOXiTHI MipH JJIs MiJBUIIEHHS SKOCT1 poOiT 1 pamioHaIBHOCTI BUPOOIB B
IOMY.

3 AE®EKTHU 3BAPHUX 3°’€E/ITHAHD

3.1 Knacudikauia nedexrtin

Jedbextn, MmO BHHUKAIOTH Y 3BAPHUX KOHCTPYKIIAX, MOXHA
KiacuQikyBaTH 32 TAKUMHU O3HAKAMH, B 3aJISKHOCTI Bif:
—BenmuuuHU: Mam (meHme 5 % J), cepemni (5-15 % 6), Benwmki
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(6impire 15 % ), me O - TOBIIMHA METAIY;

— BiJ yacToTd (MacoBOCTi) pO3TalllyBaHHS — OJMHHWYHI, IPYMOBIi i
PO3MOBCIOKEHI;

— ¢opmu: mocki abo rocTpi 1 06’eMHi a00 3aKpyTJIeHi;

— po3TallyBaHHS: 30BHIIlIHI, BHYTPIIlIHi, HACKPI3HI;

— BUAy 1 po3Mmipy JnedekTiB 1 iX BIUTMBY Ha TMpane3faTHICTh
KOHCTPYKIIi1 — IOMycTUMI 1 HeorrycTuMi (3a3HavaeTbesi B TY).

3.2 OcHoBHi pi3HOBHAY Ted)eKTiB, NPUYMHH IX YTBOPEHHS i XapaKTep
pO3TalIyBAHHSA
3.2.1 Tpimmnan

TpimmHN — e NITMHOMOMIOH] MOPYIIEHHS! CYIUTFHOCTI B MeTalli,
0 BUHHUKAIOTH i/l JI€I0 yCaJHUX HalpyXeHb. BOHH CTBOPIOIOTH Pi3Ky
KOHIICHTpAI[IF0 HANpyXeHb 1 MOXYTh BHKIMKATH KaTacTpodidHe
pyWHYBaHHS 3BapHOi KOHCTPYKIIii, 2 TOMY € HEJOITYCTHUMUMH.

Bonu noginstorses:

— 3a po3MipaMH: MaKpo- i MIKpOCKOIIIYHi;

— 3a po3TallyBaHHSM: IMO3J0BXKHI, TIOIIEPEYHI, PO3TAIIOBaHI B IIBi,
3TB, ocHOBHOMY MeTai;

— 32 TIOXOKEHHSIM: Tapsdi, XOJIOIHI, BiJl yTOMH.

Tapsai TpimMHE yTBOPIOIOTECA B Tepion kpucramizamii (100+950°) i
pPO3TaIIOBYIOTECS B CEpequHI IBa MO HOro oci, abo meprneHAuKYIIpHO
(hpoHTY KpHCcTami3allii i MOXXYTh BUXOAWTH Ha ITOBEPXHIO IITBA.

BunukatoTh BOHM 1 B KOJOIIOBHIA 30HI, OCOONMBO TP HAsBHOCTI
IIKIJJTUBAX JOMIIIOK, HE3adOBiMbHIA (opMi TporaBieHHs 1 3HaYHIN
TIOTOHHIN eHeprii.

XomoHi TPIlMHN BUHUKAIOTH IpH Temmeparypax < 300° C i maroth
TPAaHCKPUCTANIYHUNA  XapakTep. BOHM BHXOOITHP Ha  IOBEPXHIO,
po3ramoBaHi mornepek ado B3AoBXK ImBa ( L MAaxX rpafi€HTy HAMPYXKEHBb).
MOoXyTh PO3TAIIOBYBATHUChH i B HABKOJIOIIOBHIM 30Hi.

Ha BigmiHy Bix rapsunx, BOHM MalOTh MEHIIY IIUPHHY PO3KPHUTTS 1
TOMY BaK4€ BUSBIISIOTHCS IPH 30BHIIITHHOMY OTJISIII.

BUHUKHEHHIO XONOIHUX TPILIMH MOXYTh CHOPHUSATH iHII BHYTPILIHI
nedexty (IUIaKoBI BKIIOUEHHS BKIIOYEHHS, IIOpW, Trapsdi TPIilIKHH,
HEMpoBapH), a TAKOX AESKi BUAW BUNPOOyBaHb (TigpaBiiuHi, BiOpauiiHi



TOIIO).

3.2.2 Ilopn

Ilopu — mopoXHHHH 00 €MHOTO XapakTepy, 3aloBHEHI Ta30BOIO
¢dazoro. dopma mop KysenoxiOHa, KOHIUHA a00 IUISIIKOMOIIOHA 1 Mae
BUTJIS, YepBOTOUMHM. [lopy B MIBaX pPO3TANIOBYIOTHCS JIAHIFO)KKOM a00
rpyliaMi IO OcCi IBa Ji¢ METall 3aTBepliBae B OCTaHHIO dyepry. [lpum
0araTomapoBoMy 3BaprOBaHHi IMOPH 3 OJHOTO APy MEPEeXo/AsiTh B iHIINH,
MPOHHU3YIOUMH yCIO TOBIIMHY IBa. [10SCHIOETHCS 1€ TUM, IO YTBOPEHHS
HOBHX TOp BigOyBaeThCs Jermie Tam, Je BOHH Bxe €. HalOimbin
paavKanbHUN MeTrox OOpOTHOM 3 MOpaMHM — YCYHEHHS MPUYHH, MO iX
BHKJIMKAIOTh 1 JOTPUMAHHS TEXHOIOTTYHOT JUCIMILIIHH.

3.2.3 IllnakoBi BKJIIOYEHHS

[IInakoBi BKITIOYEHHS! BUHUKAIOTH Yepe3 IOraHe OYMIICHHS KPOMOK
BiJl OKaJIMHU, OPYIy, @ TAKOXK MPUXBATOK 1 TOMEPEIHIX BAJUKIB BiJ IIIAKY.
CwuibHe HacuueHHsS MeTasieBoi BaHHU O, Na, SI Takox Cripusie yTBOPEHHIO
UTAKOBUX  BKIIIOYeHb  (MikpockomiuHux).  [ImakoBi  BKIIOYEHHS
pO3TaIIOBYIOTBCSl TEPEBAXKHO HA MEXKI CIUIABJIEHHS OCHOBHOTO 1
HaIUTaBIIEHOTO MeTajly, a TaKoX B cepeauHi mBiB. Matoun OuThII
HEeNpaBWIbHY (GOPMY 3 TOCTPUMHU KpasiMH, IUIAKOBI BKITFOUEHHS B OLTBIIIINA
Mipi 3HIDKYIOTh MEXaHIUHI BJaCTUBOCTI IIBIB.

3.2.4 Ilponajuxu

[TponanmHy yTBOPIOIOTBCA B PE3yJbTaTi BUTIKAHHS PO3ILIABICHOTO
MeTally TPH HACKPI3HOMY NPOIUIABIICHHI 1 HEMITEHOMY TPUJISTaHHIO
(I1F0COBOT MOAYIIKY UM T1IKITAIKH.
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3.2.5 Hinpizn

[Migpizu — ue 3arauOIeHHs B3AOBXK KpaiB IIBa, SKi BUHUKAIOTH MPU
3BapIOBaHHI B “HE3pyYyHOMY’ CTaHi, 3MilllEHH] eleKTpo/a Bia oci “mBa”, a
TaKO)X BHUKOPHCTAHHS 3aBUIICHOI CHIM CTPyMY, Hampyrd i  BHIBOTY
eIIEKTPOLY.

3.2.6 HenpoBap

HenpoBap — HenoBHe NpOIUIABIICHHST OCHOBHOI'O METaly Ha BCIO
(po3paxyHKOBY) TOBIIMHY, a0O BiJCYTHICTh CIUIABJICHHSI TIPHUCAIHOTO
MeTay 3 ocHOBHMM. HernpoBap OyBae B KOpeHi 111Ba 1 B3I0BX KpoMok. [Tpu
OaraTomapoBOMy 3BaprOBaHHI HEMPOBAP BUHUKAE TAKOXK MK OKPEMHUMH
BaJIMKamu. B 31amMi MicIie HempoBapy MOKPHUTE OKUCIAMH 1 HEMETaJICBUMHU
BKIIOUcHHsIMH. Le HeOe3neunuii gedexr.

3.2.7 HeciaBJieHHS

HecruraBnenns — BiICYTHICTh CIUTaBIIEHHS MK OCHOBHHUM METAJIOM 1
MeTaJIOM IIIBa M0 OUTBII YacTHHI mepuMeTpy. BuHuKae mpu 3BaproBaHHI
Ha 3HAYHIA MIBUAKOCTI 3 BEIHMKOIO CHIIOK cTpyMmy. LIIBH Big3Ha9aroThCS
BHCOKHM ITiICHIICHHSM 1 TTHOOKMMH MTiIpi3aMHu, 3aITOBHEHUMH IIJIAKOM.

Jlnst 3amoOiraHHsi YTBOPEHHsI HECIUIABIICHb TIPOIEC 3BapIOBAHHS
BEIyTh KyTOM BIIepe], Ha CIOYycK, a0 TMOCTiIOBHO pPO3TAalIOBAHUMHU
CNMEKTPOIAMH.

3.2.8 Harik

Hatix (HarmB) yTBOPIOETHCA MTPH HATIKAHHI PO3IUIABICHOIO METaIy
Ha TIOBEPXHIO OCHOBHOIO IIJ{ /€0 CHJIA TSDKIHHA 1 BiICYyTHOCTI
CIJIaBJIEHHS MK HUMH. Y TBOPIOETHCS NPH HaIMIpHIM mopadi enekrpona,
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3aBHIICHI Hampy3i i CHJi CTpyMy, 3MIIIEHHI €lIeKTpoAa Bim oci ImiBa,
3BapIOBaHHI Ha BEPTUKAIBHIN TUIOIIWHI TOIIO.

HarmumBu MOXyTh IPUXOBYBaTH HEMPOBAPH B3JIOBXK KPOMOK 1 TOMY
ix Tpeba ycyBaTH, a MeTal IIBa B I[LOMY MiCIli pETeTbHO KOHTPOIIOBATH.

3.2.9 Kpartepn

Kpatepu — e 3arnubieHHs B Metani mBa (K MpaBuilo, B KiHII), sSKi
YTBOPIOIOTBCS TIPU  3aCTUTAaHHI HE3allOBHEHOI MPHCAIHUM METajJoM
3BaprOBaIbHOI BaHHUA. CTBOPIOIOTH KOHIEHTPAILil0 HamlpyxeHb. B wicmi
HAMOLTBIIOT IMUPUHY U TIIMOMHU KpaTepa YTBOPIOIOTHCS TPIIIMHHU.

3.2.10 JAedexTr CTPYKTYpH

Hebexktn CTPYKTYpH — 1€ KpPYITHO3EPHHCTICTh, YTBOPCHHS
OKCUIHUX, (DOCOHITHUX 1 IHITUX EBTEKTHK, TAPTYBAIBHUX CTPYKTYP 1 T.II.
3HIXKYIOTh eKCIUTyaTaIliiiHI BIACTUBOCTI 3BAPHUX 3’ €THAHb.

3.2.11 dedopmanin

Hedopmarris 3BapHMX KOHCTPYKIIH — II€ BigXWUJIEHHS pPO3MIpiB
KOHCTPYKIIIH BiJl TPOEKTHUX (T Ai€10 HATIPY)KEHB ).

4 OIIHKA PIBHSA JE®EKTHOCTI 3BAPHUX
3’CIHAHDb

Juis ouiHku po3MipiB medeKTiB BUKOPUCTOBYIOTh KPHUTEpPiH, SKHUN
HA3UBaIOTh “‘KOe(illieHTOM ypa)KeHOCTi 3BapHOro IBa aedexramu’, SKUi
SIBJISIE COOOIO BiJHOIIECHHS CyMapHOi IuIomli AeeKTiB B MepeTrHi mBa, 1m0
PO3IIIAAAETHCS O IUIOMII EPEeTHHY IIBa:



ne XS, — cymapHa 1ioma ae()eKTiB;

S — moma mrBa.

CrymiHb JeeKTHOCTI 3BapHUX 3’€IHaHb K, BHU3HAYAKOTh, 5K
BIJTHOIIICHHS CYMapHOi JOBKUHU JEe(PEKTIB 10 JIOBKHHHU IIIBA:

50,

Im

K, =

ITopyd 3 OIIHKOI KUIBKOCTI Je(eKTIB AOIUIBHO IPOBOAUTH
KUIbKICHUH aHaji3 BHUIIB JIe(PEKTIB 1 NMPUYMH IX BHHUKHEHHS, IO Ja€
MOJKJIMBICTh CTATUCTHUYHOI OI[IHKY BIUIUBY OKpEeMHX (DaKTOPIB Ha MPUYUHH
BUHUKHEHHS JIGPEKTIB i KEpyBaTH SKICTIO IPOIYKIIIl.

5 BIINIUB JE®EKTIB HA HPAHE3JATHICTb
KOHCTPYKIIHN

Cryminp BBy AedeKTiB Ha Ipame3NaTHICTh 3BapHUX 3 €IHAHD 1
KOHCTPYKIIIH 3aJICKHUTH Bil:

- BJIACTHBOCTEH MaTepiallis;

- BIJIy 3BapHUX 3 €JHAHP 1 CIIOCO0Y 3BapIOBaHHS;

- KITBKOCTI1, po3Mipy i po3TantyBaHHA JAe(eKTiB y 3’ €THAHHSX;

- YMOB eKCIUTyaTaiii, XapakTepy MIF0UYMX HaBaHTaXEHb 1 IHIIAX
YMOB.

BcraHoBiIeHO, IO MPH CTAaTHYHUX HABAHTKECHHSX 1 IUIACTUYHHX
MaTepiajax BTpaTa MIIIHOCTI IponopuiiHa 3araibHii miomti gedekris XS,.

SAxmo cymapra BigHOcHa muroma nedektiB < 10 %, To BoHM Maiike
HEe BIUIMBAIOTh Ha CTAaTHYHY MinHicTh 3’e¢nHaHHsA. [lpm auHAMIYHEX
HABaHTAXEHHIX HABITh HEBEIUKA KUIbKICTH nedekTiB (1+2 %) 3HMKyro€
MIITHICTH Y 2 pa3u i OuibIe.

Sxmo wMarepian MajomiacTUYHME (ab0 mpame B yMOBax
TEMIIEPaTypHOro iHTEpBally KPHXKOCTi), TO BIUIMB Je(EKTiB iCTOTHO
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MTOCHITIOETHCA.

HasBHicTh 30BHImHIX aedekTiB ¢opMu mBa (3MILICHHS KPOMOK,
Pi3KMii TIepex il Bijl MiJICHJIICHHS 10 OCHOBHOTO METaITy) JOJATKOBO 3HHKYE
JWUHAMIYHY MIIHICTb 3’€THAHHS, B TOW e 4ac, poOJIsTYM BILIMB BHYTPILIHIX
e eKTIB MEHII ICTOTHHUM.

§-5iL5,

8

CTATHEKA

MIITHICTH

S X

BTOMJIEHICTD

i i
0 1 2 T ¥ 4%
JTEGEKTHICTh
Pucynok 5.1 — BrumB medekTiB Ha mpame3aaTHiCTh KOHCTPYKITIT TpH
CTATUYHMX 1 JUHAMIYHAX HAaBaHTAXKCHHSIX

6 METOJAMU KOHTPOJIIO AKOCTI 3BAPHHUX
3°’€EJHAHDb

Bci icHyrodi MeTomu KOHTPONIO SKOCTI 3BapHHUX 3’€IHAHb YMOBHO
pO3MOiNIeHo Ha 2 TpyNH: pyHHYIOUI 1 HEpyHHYIOUi METOM KOHTPOIIO.

Jo pyiHYyIOYNX METOMIB BIMHOCATHCS Ti, IO JO3BONSIOTH OIIHUTH
SKICTb 3BapHOTO 3’€HAaHHA TCAS WOro pyHHyBaHHA. PylHYyroUi
BHUIPOOYBaHHA MPOBOMAATH HA 3pa3KaxX — CBiIKax, MOAEIsIX abo HaTypHUX
BHpoOOax.

3pa3Kku-CBiIKM BHUIOTOBIAIOTE 3 THX K€ MartepiamiB 1 3
3aCTOCYBaHHSM THX CAMHX PEXKHMIB, IO i caM BUPiO.

Pyitnytoui BUIIpOOyBaHHS NAIOTh MOXIUBICTh OTPHMATH YHCENBHI
naHi, sKi Oe3mocepeqHhO XapaKTePU3YHTh MIIHICTh, HAJIHHICTH i
Mpawe3iaTHICTh 3’ €JHaHb.

[Ipu HepylHYIOUMX METOAAX KOHTPOJIO BHU3HAYAIOTH HASBHICTH,
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PO3MIpH 1 KUIBKICTh IeeKTiB B 3BApHUX 3’€THAHHSAX BHUPOOY 1 Ha migcTaBi
ICHYIOUMX CTaTUCTUYHUX JAHUX OIMOCEPEIKOBAHO BU3HAYAIOTH IX BIUIMB Ha
Mpare3IaTHICTh KOHCTPYKIIii.

B 3zanexsocti Bim Buay (I3MYHUX SBUII 1 PEYOBUH, SKi
BUKOPUCTOBYIOTh TIPH BHUSBJICHHI JeeKTiB, BCi HEpyWHYIOUI METOIH
KOHTPOJIFO ~ MOXKHa ~ PO3AUIMTH  HAa  Taki  BHAU:  aKyCTHYHUM
(YnbTpa3ByKOBHI), MarHiTHHH, BHUXOPOCTPYMKOBHUH  (IHOyKIifHMIA),
pajianiitHui, TPOHUKAIOYMMHU PEIOBHHAMH (TEUOLIYKAHHS), EIEKTPUIHUH,
KaniispHuid. Jlo HepyHHYIOUMX METOMIiB KOHTPOIIO BIHOCATH TaKOX
30BHIMIHIN OTJIsiZi BUPOOIB (Bi3yalbHHUN KOHTPOIIH).

PosristHeMo CyTh 1 TEXHIKY IPOBEEHHS IIMX METO/IB.

7 HEPYHHYIOUI METOJAHW KOHTPOJIIO

7.1 BizyaiibHuUii KOHTPOJIb

BisyanpHuil KOHTPONb (TEXHIYHHMM, 30BHIIIHIA OIJISA) € HAHOLIbII
PO3IOBCIOKEHIM METOJIOM KOHTPOJIIO Ha BCIX CTaIisAX BUKOHAHHS POOIT.
Moro s3acrocyBaHHS € OOOB’S3KOBHM Tepef OYIb-SIKHM METOIOM
KOHTPOJTIO SIKOCTI.

BisyanpHUIT KOHTPOIB 3aCTOCOBYIOTH y TPHOX PI3HOBHAAX:

— 30BHIITHIN OIS 3’ €THAHD 1 iX BUMIPH;

— JUCTAaHNIHHWH KOHTPONH 3a JONOMOTOI0 ONTHYHUX HPHIIAIiB
(eHIOCKOIIIB);

— AaKTUBHUHA JWCTAaHI[IMHWIA BI3yaJIbHUH KOHTPOIb B TIPOIECi
3BapIOBaHHA 3 ONEPATHBHHUM 3BOPOTHIM 3B’SI3KOM 3 METOIO PEryIOBaHHS
PEXKUMIB.

30BHIIIHIM OTJISIIOM BHSBISIOTH Ae()EKTH MIATOTOBKH 3’€THAHB IO
3BapIOBaHHA, MPAaBUJIBHICTh 30MpaHHS €IEMEHTIB KOHCTPYKIl, a TaKoxX
OUTBIIICTH TOBEPXHEBUX JIe()EKTIB 3BAPHUX IBIB, iX PO3MIPH.

Jis  1bOTO  KOPHCTYIOTHCS PI3HOMaHITHUMH ImabioHaMu  abo
BHMIpIOBAJIbHUM IHCTPYMEHTOM.

3 MeTor0 OiNbII HaAIHHOTrO BUSIBJICHHS Ae()EKTiB IPU 30BHILIHBOMY
OIJISIIi  KOPHCTYIOTHCS —TENECKOMIYHMMH ¥ OIVISIOBUMH  JIyaMH 3
KpaTHICTIO 30inbiIeHHs X 2+10 pa3siB.

Jdns  AMCTaHUIHOTO  30BHIMIHBOTO  OIJISILYy  BHKOPUCTOBYIOTH
TEXHIYHI 1 MEAUYHI €HIOCKOITH.
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AXTUBHUW JUCTaHI[IMHUNA KOHTPOJbL 3IIMCHIOETHCS B MPOIECi
3BapIOBaHHA 3a JIONIOMOTOI0 CHElialbHUX ONTUYHUX CHUCTEM, SKi 3a
noniomoroto EOM  omnepatuBHO 00poOnsaroTh iHGOpMaIi0 PO PO3MIpH
30HH TUIABJICHHSI 1 BUAAIOTh HEOOXiIHI KOMaHIM Ha CHCTEMH YIPaBIiHHS
MPOIIECOM 3BaPIOBAHHS 3 METOI0 KOPETYBaHHS PEKUMIB 3BapIOBaHHS.

Taki cucTemMu MO3BOJSIIOTH TAKOXK BUMIPIOBATH T'E€OMETDil0 IIBIB,
¢dororpadyBat iX JedeKTHI IUISHKH, POOUTH IIO3HAYKH B MICIIX
po3rairyBaHHs Je(eKTiB.

7.2 Kaninsipuuii KOHTPOJIb

3acTOCOBYIOTH ISl BHSIBIICHHS TIOBEPXHEBUX 1 HACKPI3HHUX JeheKTiB
3a JIOTIOMOT'OI0 1HTUKATOPHUX MPOHUKAIOYHX PiUH (TICHETPAHTIB).

[porrec kaminsipHOro KOHTPOIIO BKIFOYAE 3 €TarH:

—  3AI0OBHEHHS  HEUIUJIbHOCTEH  CBITJIOKOHTpPAacTHUM  abo
KOJIbOPOKOHTPACHUM IIEHETPAHTOM 3a PaXyHOK KalllLSIPHUX CUIT,

—  TpOsABJIEHHS Ae(EKTiB LUIIXOM BUTATYBaHHS IIEHETPaHTY Ha
TTOBEPXHIO 32 JIOIIOMOT'0I0 COPOEHTIB;

—  iHAWKaIig HEMUIBHOCTEH B MICIIX BUXOAY IEHETPAaHTy Ha
MTOBEPXHIO IO KOJBOPOBUX IUIsIMax abo CBIYEHHIO B YIbTPadioneToBUX
MIPOMEHSIX.

B 3aleKHOCTI  Big  cmoco®y — IHAWKaMii  BIAPI3HSAIOTH
JIIOMIHECIICHTHHH, KOJTOPOBUH 1 JIFOMIHECIICHTHO-KOIHOPOBUH (3MIIIaHU)
METOJ KOHTPOJIIO.

[lenerpanToM mepeBaxHO € Tac 3 JoMmimkamu (apOHHUKIB abo
moMmiHodopiB. [leHerpanT Ha OCHOBI racy no6pe MPOHUKAIOTh B OYAb-sIKi
HEIUTFHOCTI (HABITh SIKIIO BOHW 3allOBHEHI OpyAoM ab0 MacTHIIOM), HE
BHKJIMKAIOTh KOPO3ii MeTaiy, He 3aMep3atoTh 1 He € BUOYXOHEeOe3MeYHIMH.

[Ipu moMiHECHEHTHOMY METOAI KOHTPOMIIO 10 racy JAOAal0Th Oyab-
SKMHA JIIOMIHOQOp, MepeBakxHo — TpaHchopMmaTtopHy ofito (o 15 %), saxa
CBITUTBCS TIiJ] Ti€I0 YIbTPahioNeTOBUX IPOMEHIB.

11 KOJIbOPOBOrO METOy KOHTPOJIO BUKOPHCTOBYIOTH NMEHETPAHT,
mo cinagaerscst 3 80 % racy, 15 % Ttpanchopmaropnoi omii i 5 %
cKumigapy, 10 akux nonartsb 10 r/a papou Cynan 11 ado IV.

[lepen mowaTkoM KamiIAPHOTO KOHTPONIO YCYBarOTh BCi BHIMMI
MOBEpXHEB1 Je(eKTH, BUSBICHI NPU 30BHILIHBOMY OIJISII 1 OYMIIYIOTH
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MOBEPXHIO KOHTPOJIHOBAHOTO BUPOOY BiA Opymly, OKaJMHHM, ipKH 1 HIIAKY.
Heopraniuni  3a0pyAaHeHHS ~ yCyBalOTb ~ MHIOYUMH  PEUOBHHAMH,
PO3UYMHEHUMH Y BOJIi, OpraHiuHi — pO3UMHHUKAMHU, OCH3UHOM, allcTOHOM.

Ounmieny noBepxHio cymats pu t = 100+120°C.

[leHeTpaHT HaHOCATh Ha TOBEPXHIO BHPOOY PO3MUIIOBAYEM,
MEH3IMKOM a00 3aHYPIOBaHHSM 1 JaFOTh BUTPUMKY 5+20 XB Il HAAIHHOTO
MPOHUKHEHHS HOTO B OY/Ib-5IKi HEIILTHHOCTI.

Jnsi TpUCKOpEHHST MPOHWKHEHHS TMEHETPaHTy 1 MiJBHILCHHS
YYTIUBOCTI KOHTPOIIO 3aCTOCOBYIOTh HAIJIMIIKOBUH THCK, YJIbTPa3BYK,
BiOparriro abo ix KoMOiHaIIiIo.

O4HnCTKY 3IIMCHIOIOTH 32 JOMOMOror eMmynsratopiB (5 % po3umnH
KaJILIIMHOBAHOI COJIH) a00 PO3YNHHUKIB.

[Micnst BUCHXaHHS MOBEPXHI Ha KOHTPOJIBOBAHY AUISTHKY HAHOCSThH
ayicopOent (moporrok tanbky, okucian MgO, TiO., Byriiekucinii MarHii).

Hapnumku nopomky uepe3 JesKuid 4ac 37AMYXYIOTh, a TIOBEPXHIO
BHUPOOY OMPOMIHIOIOTH YIIbTPa(dioNeTOBUMH MTPOMEHSIMH PTYTHO-KBapIIEBOT
gamd. [Ipp mpomy Micrs aedeKTiB JIFOMIHICI[IOIOTh KOBTO-3€ICHUM
CBITJIOM.

Ilpu KomboOpoBid gedeKTOCKOmii s MPOSBICHHS Ie(EKTIiB
TePEBaXHO BUKOPHCTOBYIOTH QJCOPOCHT y BHII KaOJIHOBOI CYyCIIEH3ii
(300500 r/m kaoyiHy) Ha BOZHIA YW CIHPTOBIM OCHOBI 3 J00aBKaMHU
emynpratopis  (koumentpar OII-7) mig Kpamoro 3MOdYyBaHHS, IO
MiIBUIIYE YyTIWBiCTH Meroxy. [lms kpamoro i moBmmoro 30epiraHus
azcopOeHTy 3i cmigamu nedekTiB Ha MMOBEpXHI BUPOOY, a TaKOX OLIBII
IIBUAKOTO BUCUXAHHSA IIapy eMYIbCii, i IHKOIN BUTOTOBJISIOTH HA OCHOBI
PI3HUX CMOIT y BH/II IIrMEHTOBAaHUX JIAKiB.

[licns BucuxaHHA emynbcii gapba meHerpaHTy 3adapOoBye MicIis
nedekTiB B sickpaBo-uepBoHUi Komip. dedektn moOpe BUaMMI TIpH OIS
HE030pOEHUM OKOM a0o0 depes JIyIy.

JIroMiHECTIEHTHO-KOIBOPOBUI METOI SBJISE COOOI0 MOEAHAHHS 000X
MeroaiB. IIpm 1bOMYy BHMKOPUCTOBYIOTH KOMIUIEKTH CIIELiaJIbHUX
MatepianiB — c1abo KOHIIEHTPOBAHWN PO3YUH YEPBOHOTO (IyopoOdapBHHUKA
B CyMIIIi 31 CIIUPTOM 1 MTOBEPXHEBO-aKTUBHOIO PEUOBHHOIO, a TPOSBHUKOM
€ OLIHii MIrMeHTOBAHM JIaK.
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7.3 KoHTpPO/Ib repMeTUYHOCTI (TeYOLIyKAHHSI)

I'epMernuHicTh 3BapHUX 3’€IHAHb NEPEBIPSAIOTH MPOOHUMU ra3zaMH
(moBiTpst, amiak, Temid, aproH, BYTJEKACIUH ra3, (peoH Tomo) abo
pinmHamu (Boja, rac, KOJNBOPOBI 1 JIFOMIHECIEHTHI PiIMHH, TEXHOJIOTIUHI
MIPOAYKTH).

[Haukanis mpoOHMX Ta3iB i piAMH, IO MPOWIUIM uepe3 nedexTH,
3IIACHIOIOTBCSL 32 JOMOMOIOK CIElialbHUX PEYOBUH a00 TPHIIAJIiB-
TEUOIyKayiB.

lapaBniuni BUNpoOyBaHHST 3IMCHIOIOTHCS IIUISIXOM TTOJUBAHHS
3BapHOr0 3’€JHAHHS BOJIOI0, HAJIMBOM (HAIOBHEHHSM) BUPOOY PiIUHOLO,
ab0 CTBOPEHHSM HaJTUIIKOBOTO TiApaBIigyHOT0 THCKY 10 1,5 Py,

HanueoM BUTIpOOOBYIOTH BIAKPUTI Oaku i mocyau (BUTpUMKa 10 24
rojvH). HaanumkoBuM THCKOM BUIPOOOBYIOTH 3aKpHTI €MHOCTI 1
TpyOOIPOBOAN.

[Ipu mroMorinpaBIidHIX BUMPOOYBAHHSIX BUKOPUCTOBYIOTH PO3UYHHU
Ha OCHOBI racy a0o BOIH 3 joaaBaHHAM JroMiHOGopiB (gomimku TMC-6,
I'C-6). 3BopoTHY cTOpOHY MIBiB OrjsaaroTs npu Y D-ocBiTineHHi. [l
30UIBIIICHHS PO3MIPIB  BHCBIYCHHX IUIIM KOHTPOJHOBAHY ITOBEPXHIO
ITOCHUTIAIOTh TAJIHKOM a00 1HIIINM aICOPOCHTOM.

[Ipu BumpoOyBaHHI TEPMETUYHOCTI TacOM  KOHTPOJIBOBAHY 30HY
OYMIIYIOTH BiJl OpyZy 1 IUIAKy, MPOCTYKYIOTh. [IoBEpXHIO MIBIB 1 MprTerimx
TISTHOK MTOKPUBAIOTH KPeHUsIHOIO cycrieH3iero (450 T kpeiian Ha 1 1 Boan).

[licns BucuxaHHS CycmeH3il 3BOPOTHY CTOpPOHY IIBa 3MaIylOTh
racoM (MoxkHa 3 (apooro “Cyman”). Uepe3 5+10 xB Ha kpeinsHomy ¢oHi
3’MBAATBCS  IUISIMH.  J[Js1 TPUCKOpEHHS TPOHMKAHHS Tracy MOXKHa
BHKOPHCTOBYBATH BiOpaIlito, BAKyyM, Ha UTUIITKOBHIA THCK.

IIpuy nHeBMaTHuHOMY MeTOAl JAe(EKTH BHUABISIIOTH  3aBASKU
MyXUPISIM Ta3y B MHOYTBOPIOIOYOMY PO3UWHI YW BOJI, SIKi 3 SBISATHCS B
MICISIX IPOXO/KEHHS a3y yepes aedeKTu.

Jns 1b0ro B KOHTPOJIBOBAHOMY BHUPOOI CTBOPIOIOTH MHEBMATHYHHUNA
TUCK (Y41 OOAYBaIOTh 3BOPOTHY CTOPOHY IIBIB TOBITPSIM), a JHIEOBY
CTOPOHY IIBIB 3MOYYIOTh ITIHOYTBOPIOIOUMM MMJIBHUM po3uuHOM. llpu
LBOMY CIIAKYIOTh 38 MOXJIUBHUM YTBOPEHHSIM IyXHUPLIB Haja AedeKTaMu.
BusBnsroreest nedektn @ > 0,05 MM, ane Benuki IeeKTH MOXKHA
MPOTJIENiTH.

Mauti BUpoOU 3aHYpIOIOTH y BOAY. B IbOMy BHNAAKy YyTJIHBIiCTBH
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METOAY 3aJISKUTh BiJ BEMYMHU BHYTPIIIHBOTO THCKY 1 TpH 30iIbLIEHH]
TUCKY B 10 pa3iB 3pocTae Ha JIeKiTbKa TOPSAIKIB.

[IpoOHMIT THCK, SK MpaBWIO, HE MEPEBUIIYE BEIUYUHY POOOYOTO
THUCKY.

BakyymHo-TiyXupieBuit METO/I 3aCTOCOBYIOTh npu
OJJTHOCTOPOHHBOMY JOCTYIi 10 KOHTPOJNbOBaHMX 3’€AHaHb. s 1poro
BUKOPUCTOBYIOTh ~ KaMEpU-TIPUCOCKM 3 BaKyyMHHMMH Hacocamu 1
pecuBepamu. [lornepenHb0 Ha OB HAHOCATH TTIHOYTBOPIOKOUUI PO3UYHH.

4
JI0 BAKYYM-HACOCY
g

|
1 Z J ! /5

, &
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FT

THCK ATMOC®EPHOTI'O ITIOBITPSI

1 — rymoBa mpokiagka, 2 — MIUIbHA IUTBKA; 3 — MIJIBHHNA [yXUpElb;
4 — TpUXOJOBUIA KpaH; 5 — IIEKCUriac
Pucynok 7.1 — Cxema KOHTPONIO TE€PMETUYHOCTI BaKyyMHO-

IIyXUPLIEBUM METOIOM

CraBnsath kKamepy 1 crBoproioTh pospimkenHs 0,02-0,1 Milla.
YTBOpeHHsSI TyXUPIIB HaJ JOeQeKTaMH CIOCTepiraloTh depe3 BIKHO 3
oprckna. s BaKyyMHO-IIyXHPLIEBOTO KOHTPOJIO BHITYCKAaIOTh YCTAHOBKH
3 HabopoM kamep (st BHPOOIB PIZHOTO JiaMeTpy), BAKYYMHHM HACOCOM i
pecuBepom. LIBuKiCTH KOHTpOIIO — 710 70 M/TOI.

MaHoMeTpUYHUI MeTox Mae 2 PI3HOBUAM: KOMIIPECIHHUN i
BaKyyMHHU. B 000X BHNIamkax peecTpyeTbcs 3MiHA TUCKY TPHU BUTIKaHHI
npoOHOi peuoBHHHU (KOMIpeciiiHui) ab0 npH HaTiKaHHI razy (BaKyyMHHH).
[HauKanito BUTIKaHHS BEAYTH MPOTATOM JAEKUIBKOX TOAMH.
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[Ipu BakyyMHOMY METOJZli PEECTPYETHCS IIBUAKICTh “‘HATIKAHHS
BaKyyMy B KOHTPOJIbOBaHOMY BupoOi 0Oe3 mofadi i y BHNAAKY Mojadi Ha
30BHIIIHIO TOBEPXHIO BUPOOY MPOOHOT peuoBHHHU (OKPiM MOBITPS).

Ximiunuit merox OasyeTbcs Ha 3adapOOBYBaHHI IHIUKATOPIB
MEHETPaHTOM B MICISIX HOro Mpoxo/pKeHHs uepe3 Aedektu. st uporo y
BUPOOI CTBOPIOIOTH HAIJIMINKOBUN THCK MOBiTps 3 moMimkamu CO; abo
NHs. IagukaTopom ciyxkath 5 % posunn HG(NOs), abo denondranein, B
SKUX 3MOYyIOTh caildeTku abo CTpIiUKM 1 MNPUKIANATh  JI0
KOHTPOJIbOBAHHUX IIBIB.

Micis Han aedexkraMu 3a0apBIIOIOTHCS B YOpPHUE ab0 (iojeToBUM
KOJTip.

Pamiamiitnuii mMerox 0Oa3yeTbes Ha IHAMKAIl Majiux KUIBKOCTEH
palioOaKTUBHUX pIIMH 1 Ta3iB, IO MNPOXOAATh depe3 AeheKTH To
BUITPOMIHIOBAHOMY HHMH 10HI3yH0OUOMY BUIIPOMIHIOBaHHIO. [IpoOHUMM
razaMu MOKyTh Oyt COz 3 JoMillIKaMu 3‘€JHaHb Ha 0a3i pajioaKTHBHOIO
C14, aepozons Cs137, Kr85 B cymimii 3 aproHoM. BHKOPHUCTOBYIOTh TaKOX
po3unnu NaCOjs 3 i3oronom Na24, oy 3 i3oromom J131 i iH. Peecrpariiro
BUIIPOMIHIOBaHHS BEAYTH 32 JIOTIOMOT OO0 JIIYHILHHKIB.

Meron TOuHHIl, aje BUMAara€ BEIUMKOIO IPOMDKKY dacy JUis
peectpartiii KOHIIEHTpAITiH.

IIpn ramoreHHOMY METO/I TCUONIIYKAHHS BHPIO 3allOBHIOIOTH
XJIOPBMIIIYIOYMM Ta30oM (YucTuM abo B cymimii 3 moBiTpaM). Lle dpeon
(xnmomon) a6o CCly, CF..

Buxin cymimii gepe3 HeminbHOCTI dikcyeTbes Teuemrykadem. Horo
Iist 0a3yeThCs Ha SBUMI PI3KOrO MiABHUINEHHS eMicCii MO3WTHBHUX IOHIB 3
IJIATHHOBOTO aHOMY, Harpitoro a0 800 — 900° C, B mpHCYTHOCTI TajoreHis.
Edexr crocrepiraerscs i mpu atMocepHOMY THUCKY, 1 B BakyyMmi. Ilicms
3aKiHYEHHS KOHTPONIO TPOOHY PEYOBHHY BiAKAYyIOTH B pe3epByap.
[ToTpibHa MOTYXKHA BEHTHIIALIISA.

[Ipu xkaTtapomeTprdHOMY METOJIi TPOOHUM Ta30M € mepeBakHO He,
pinme Hz, CO». Ingukaropom € npucTpiil 3 JBOMA IJIATHHOBUMHU HUTKaMH,
SKi BKJIFOYEHI B JBa IUIE4a MOCTOBOI cXeMu. MicT 0anaHCyIOTh,
MIPOITYCKAr0UN B3JIOBK 000X HUTOK MOBiTpsi. TpyOKu 3 ApoTaMu po3HECEHI i
B IIpolieci BUMPOOYBAaHHS OHY 3 HUX IIEPECyBalOTh y3/OBXK IIBa i JO Hel
MOXe€ TonajgaTi NpoOHUH ra3, a B ApYyry TUIBKU MOBITPs. 3aBISKU Pi3HIA
TEeIIONPOBIAHOCTI npo6Horo razy i MOBITpS 3MIHIOIOTBCS YMOBH IX
OXOJIO/KEHHsI Ta omip. 3’sBIsS€TbCS Hampyra po30ajaHCyBaHHS, SKa
(hiKCyeTbCS IPUIIAZIOM.
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B MaccrnekTpoMeTpuyHHX HIyKadax MpoOHWUM Tazom € remii. [licns
NpOXO/DKEHHsT  uepe3  gedexkTw  BUpoOy  renmili  momamae B
MACCIIEKTPOMETPUYHY Kamepy iHAMKATOPHOTO MPUIIALy, sIKa 3HAXOIUTHCS
B Mar"iTHoMmy moji. B kamepi € ioHi3aTop, SIKUH 10HI3y€e ra3u B Kamepi i i
HOHW TiJ Ji€l0 MarHiTHOTO TOJISi PYXalOThCS MO KPYTrOBUX TPAaECKTOPIsX.
JleTeKTOp B MACCIIEKTPOMETPUYHIA KaMepi pO3TalloOBaHWH B Til 30HI
TpaeKTopiid, Mo sKii pyxatoThcs HoHu He 1 mpu ix HasBHOCTI pearye Ha
HUX.

Bubip KOHKpETHOro MeTONly BHUIPOOYBaHHS 3alISKUTh Bl KIacy
TePMETHYHOCTI KOHCTPYKIIi, BCTAHOBJICHOTO MPOEKTHUMH HOPMATHBAMH,
pO3MIpiB BUPOOIB, HASIBHOCTI KOHTPOJBHOI'O OOJIAJHAHHS, MOXKIHUBOCTI 1
3pYYHOCTI IPOBE/ICHHST BUTIPOOYBAHb.

7.4 MarniTHi MeTOIU KOHTPOJII0

MarniTHi MeToau KOHTPONIIO 0a3yloThCS Ha peecTparlii 3MiHH
B3a€MOJIIi MAarHiTHOTO TIOJNIT 3 KOHTPOJBOBAaHUM 00‘€kToM. B mporeci
KOHTPOJIO BHUPIO HaMarHiuyeThCcs. B palioHI HENIUIPHOCTEH BUHHKAIOTH
MarHiTHI TTOJISI PO3CIFOBAaHHS, SIKi HECYTh iH(OpMAIIiIo TIPO Ae(EKTH.

Pucynok 7.2 — Po3nozin MarHiTHHX TOTOKIB B KOHTPOJIHOBAHOMY
BHpPOOi Tpy HAsIBHOCTI e eKTiB

Peectpariiss monmiB po3CitOBaHHA MOXKe 3IIMCHIOBATHCH PI3HHUMH
crocobamu.

B 3anexnoCTi Bif crioco0y peecTpailii BUPI3HSIIOTh HACTYITHI METON
MarHiTHOrO KOHTPOJIO:

- MarHiTOMOPOIIKOBHIA — PEECTpallisi IMOTOKIB pO3CilOBaHHS
3IIMCHIOETBCS MarHiTHUM ITIOPOLIKOM;

- MarHitorpagiuHuil — peecTpais 3AiHCHIOETHCS 32 JOIIOMOT'OI0
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MAarHiTHOI CTPIYKH;

- (epo30HAOBHI — TMONS PO3CIIOBAaHHS PEECTPYIOTHCS 32
JIOTIOMOT0I0 IaTYHKIB (DepO30H/IB.

Jnst BusiBjeHHS AeeKTiB MarHiTHe IoJie TOBUHHO CTBOPIOBATH B
KOHTPONLOBAHOMY BMpOOi MarHiTHy imaykmio 0,8-1,0 Tm (B6/M?).
BennurHa MAarHiTHOrO TOTOKY pO3CIIOBaHHSI 3aleXHTh Bifl (QOpMH,
opienTanii i rmuOuHM 3ansraHHs Aedexty. HaniiiHo BUSBISIFOTBCS TUTIOCKI
nedektu, sSKi po3TamoBaHi MEPIEHIUKYISIPHO A0 HAMPSIMKY MarHiTHOTO
nosist. Jleexktu Kpyriaoi (OpMHU CTBOPIOIOTH Majli ITOTOKH PO3CIOBAHHS 1
BUSIBIISIFOTHCS TTOTAHO.

MarHiTomopoIKkoBiii MeTOA KOHTPOJII 0a3yeThCsl HA 3JaTHOCTI
(epOMarHiTHUX YaCTHHOK, M0 3HAXOJAITbCS B MAarHITHOMY IO,
OpIEHTYBATHUCS B HAMIPSIMKY TIOJS 1 MEPEMINyBaTHUCS JIO0 MICIS HAHOLIBIIOT
T'YCTUHU MarHiTHOTO ITOJIsI.

®depoMarHiTHi MOPOIIKK 3aCTOCOBYIOTHCSI TIEPEBAKHO y  BHJII
CycmeH3ii 3 racom, oini€ero ab0 MHIIBHUM po3uuHoM. lle momimnmrye
PYXJIMBICTh iX 9acTOK 1 3abe3medye OUTBITY UYYTIHUBICTH KOHTPONIO. 3a
MAarHiTHUH TIOPOIIOK, SK MPAaBHIIO, OCpyTh MOMAPIOHEHY 3alli3HY OKaIUHY
KOBaJIbChbKOro a00 mpokaTHoro supooHuirtea (FesOs) rpanymsiieto 5 — 10
MKM. MoOKHa BHKOPHCTOBYBAaTH YHCTHH MarHeTuT abo “rnuiidyBanbHy”
CTPYXKY.

Cxutan cycreHsii:

a) 50 % racy + 50 % tpanchopmaTopHoi omii + 50 — 60 r/n
MarHiTHOTO MTOPOIIIKY;

0) 5 r muia, 1 r cunikary Hatpiro, 50 — 100 r MarHiTHOrO MOPOIIKY
Ha | 1 BOOM.

MokHa BHKOpHCTOBYBaTH 3adapOoBaHi ab0 JFOMiHECIFOIOYi
TIOPOIIIKH.

KonTponsoBaHy aerans HaMarHi9yrTh IMOCTIHHHM a00 3MiHHUM
ctpymoM. [locTiitHuil cTpyM IO3BOJISIE Kpallle BUSIBUTH TIIHOMHHI 1e()eKTH,
3MIHHHH — ITOBEPXHEBI.

Bubip cnoco0y 1 HampsiMKy HaMarHidyBaHHS 3all&KHTh Bil
poO3TalyBaHHS OYiKyBaHUX Je(eKTiB.

HampsiMOK MarHiTHOro MOTOKY Ma€ OyTH NEpIeHIUKYJSPHHM 0
MOBEpXHI IIOCKUX  jgedekTiB. SIKmo HanmpsMOK HEBIIOMHHA, TO
HaMarHivymoThb B JIBOX NEepHeHIUKYISIPHIX HarnpsMKax.
MarHiTonopomKoBiii  KOHTPOJIb IMPOBOJSATH B MPUKIAAECHOMY IOJi
(marniTom’siki Matepianu 3 He<16 A/C). HampyieHiCTh MarHiTHOTO IMoJst
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Ha T[IOBEpXHI Jeraji Ticlid HaMarHiuyyBaHHS IIOBHHHA CTaHOBUTH
60 — 150 A/cm.
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a — OoCbOBHMH; 0 — UMPKY/ISILIHHUAN MPOMyCKaHHSIM CTPyMy uepe3 BHPiO;
B — UMPKY/SILIAHUI MPOMyCKaHHSAM CTPyMYy 4epe3 MpPOBIJHUK, I' — KOMOIHOBaHHIA;
Jl — MIOMIOCHUM
Pucynok 7.3 — CmocoOu HamMarHidyBaHHA BHPOOIB  IpHU

MarHiTOmOPOIIKOBOMY KOHTPOITi

[licns wamarHidyBaHHS BHpPOOIB Ha IX TIOBEPXHIO HAaHOCATH
CYCIIEH3il0 1 TPOBOAATH OIIISAJ KOHTPOJNBOBaHOI [insHKE  (abo
dororpadyrore). Ha wici gmedekrty yrBoproeTbes penbed. s
BU3HAYCHHS PO3MIpiB J1ePEKTIB KOPHCTYIOTHCS €TaJOHHUMH 3paskaMH 3
IITYYHUMH Je(EeKTaMH.

[Ticns 3aBepiICHHS! KOHTPOJIIO BUPOOU 3 MarHiTOTBEPIUX MaTepialiB
PO3MarHidyIOTh 3MiHHUM MAarHiTHHUM IOJEM 3 IOCTYIOBHUM 3MEHILEHHAM
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aMILUTITYIN HAaIpY>KEHOCTI.

Leii cmocid KOHTPOMIO BiA3HAYAETHCS BHCOKOIO UYTJIMBICTIO 1
IIUPOKO 3aCTOCOBYETHCS, HE 3BAYKAIOUM HA HU3BKI CaHITApHO — Tiri€HivHi
YMOBH TIpalii.

[Tpu maruiTorpadiuHOMyY METO/Ii BUSBICHHS Je(EKTIB 3MIICHIOETHCS
IIISIXOM 3aIHCYy MOJIB PO3CIIOBaHHs HA MAarHiTHY CTPiUKy 1 3UMTYBaHHS iX
31 CTPIYKKM 3a JONMOMOIOK) MAarHIiTHUX TOJOBOK J1e()eKTOCKOIIB, sKi
BHJIAIOTh iH(OpMAIIifo Mpo HasBHICTh AedekTiB Ha ekpaH EINT.

KonTponmoBatn 1M MeTOOM MOXHa 3‘€JHaHHS 3 TJAAKOIO
MOBEPXHEI0, JI0 SKOI HIUTbHO MPHUTUCKYIOTH CTPIUKy. SK TpaBmiio — Iie
CTHKOBI IIBM Ha IUIOCKMX JHCTax 1 Tpybax & = 1+20 MM, BHKOHaHI
AaBTOMATHYHMM 3BaploBaHHsM. Ha 1mBax py4YHOro 3BaproBaHHsS OakaHO
3HATY MiJICUICHHS 1Ba, M0 3HAYHO ITiJBUIIYE YyTINBICTH KOHTPOIIIO.

ITepen koHTpoOJIEM TOBEPXHS JeTajei MOBUHHA OyTH OUYHWIIEHA Bif
nuiaKky, Opyay, a BCi BUIMMI TOBEPXHEBI IepEKTH — YCYHEH.

Hnst nedexTockortii BUKOPUCTOBYIOTh MarHiTHI cTpiuku MK — 1 Ha
IETIONO3HIH (TpuarieraTHiit) abo maBcanosiit ocaoi (MK - 2).

HamarnigyBaHHs 301iCHIOIOTH ITIEPECYBHUM €JICKTPOMATHITOM, SKHIA
[EpeMIlyIOTh Y3[I0BX KOHTPOJIBOBAHOTO INBAa 3 YK/IAJEHOI Ha HBOI'O
CTPIYKOIO.

st tpy0  Mamoro  mgiaMeTpy — BHKOPHUCTOBYIOTH  HEPYXOMi
HaMarHivyoo4i mMpucTpoi.

Hamarniuena crpiuka HaMOTYETHCSI Ha KaceTry 1 po3mHU(pPOBYETHCS
3a JJOIIOMOT'OF0 J1e)eKTOCKOIa.

InauKkarist cuTHAIB Ha eKpaHi 1ed eKTOCKOITY MOXKe Oy TH:

- IMIYJIBCHOIO: Ha €KpaHi BHHHMKA€E IMITYJIBC, aMILTITYAa SKOTO
XapaKTepu3ye BENUUYHHY Ie(EKTy;

- Bil€OIHIMKAIIS: HA €KpaHi HaTypajbHE 300pakeHHs Ae(eKTiB;

— KOMOIHOBAHOIO, IKa BKJIFOYA€ 00MABa BUAM 1HIUKAIII].

Marnitorpadiuni 1eeKTOCKONM HAJAIITOBYIOTh IO €TaJOHHUX
3pa3kax, BHUIOTOBJIEHUX JUIsI KOXHOI TOBLUIMHHM 1 Mapku MaTepiany 3
BHUKOPHUCTAHHSM aHAJIOTIYHUX CIOCOOIB 3BapIOBaHHS, SK 1 KOHTPOJILOBAHUI
Matepiai. Ha koHTponpHHX 3pa3kax poOisate Henposap (10 % J). Sxmo
e eKTOCKON MOro BUSBIISIE, TO BUSBIISE i 1HII e EeKTH.

IIpu wmarniTo-()epO30HAOBOMY KOHTPONIO IJisi BUSIBJICHHS IIONIB
po3citoBaHHS Haja JAepeKTaMd BHUKOPUCTOBYIOTH MarHITOMOIYJIALIKHHI
naTyuku - ¢epo3oHau. BoHM BUTOTOBIIEHI Yy BHAI CTEPXKHIB 3
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Mar”iToMm sKOro Marepiajqy, Ha SKUX HaMOTaHi TeHepaTropHa i
BHMIpIOBaJibHA KOTYIIKU. JIJIi KOHTPOJIO 3BapHUX IIBiB BUKOPUCTOBYIOTh
(depo3oHan HeBenmukuxX po3mipiB (2-10 mMM) rpagieHTOMETPUYHOTO THUILY
(reHepaTOpHI KOTYIIKM BKJIIOYEHI TIOCHIZOBHO TaKHUM YHHOM, MIO
HaIpPSIMKH IX MarHiTHUX TOTOKIB CITiBIIaIal0Th ).

Pucynok 7.4 — Cxema MarHitogepo30HI0BOI0 IIIyKaya

®Depo30HAN KHUBIATECS CTpyMOM dacTtoToro 10-350 k', YuMm Buma
4acTOTa, TUM BHILA YyTJIUBICTh TATUYHKY.

IIpu poGori ma dwacrorax 100 kI'1r i Bume ¢epo30HIOBI NIyKadi
BUSIBJIAIOTH nedextu rimbunoro 0,01 MM i JOBXKHHOIO 2 MM Ha TIHOUHI
5-8 mm. Binbiii 3a po3mipoM AedeKTH BIAMIYKYIOTh Ha OUIBIIINA TITHOHHI.
[IBuakicTs KOHTPOIIO 10 1 M/cC.

7.5 EneKkTpoiHIyKTUBHUA MeTO KOHTPOIIO

Lleii merom BHKOPUCTOBYIOTH IIPH KOHTPONi HedepoMarHiTHHX
MartepianiB. Floro mpHHIKI MoNsArae B peecTpallii B3aeMOIii HABEIEHOrO B
JATINKY 3MIHHOTO €JIeKTPOMATHITHOTO TOJS 1 IMONIsT BUXOPOBUX CTPYMIB,
SIKi BHHUKAIOTh B KOHTPOJIIEOBAHOMY 00 ‘€KTI.

Jiss moms BHUXOPOBHX CTPYMIB Ha BHMIPIOBAJIbHY KOTYIIKY
CIIPHYMHSE 3MiHY IHIYKTMBHOIO 1 AaKTHBHOTO OIOPY JaTyHMKa, IO
MPU3BOJMTSH JI0 3MIHU BUXIJJHOT HAIIPYTH Ha KIHISMX KOTYIIKH.

JlaTauky  MOXKYTh MaTH [JBi KOTYIIKM — TE€HEepaTopHy i
BUMIPIOBaJIbHY, 200 OJTHY KOTYIIKY 3 IBOMa OOMOTKaMH.

dopma i po3MipH KOTYIIIOK 3aJIeXaTh Bl (POpMU 1 po3MipiB BUPOOiB.

IIpu xoHTponi Tpy® KOTYLIKH, SK MpPaBUJIO, MPOIYCKAIOTH CKPi3b
TpyOu, cTep:KHI — Yepe3 LEeHTPaJIbHI OTBOPU KOTYIIOK.

IIpu xoHTpoONi IUIOCKMX BHPOOIB KOTYIIKM IEPECyBalOTh Had iX
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MOBEPXHEIO.

EnexTpoiHayKTUBHUI METOA 3aCTOCOBYIOTH ISl KOHTPOJIO 3°€HAaHb
3 HepepOMArHiTHUX MaTepianiB ToBIKHOI 10 3 MM (Ti, Al, Cu) 3 rmaakum
MMACUIEHHIM.

Komu koTymku mpoxonmsiTe Haja Je(eKTOM, 3MIHIOEThCS BETHYHMHA
BUXOPOBHX CTPYMIB 1 YTBOpIOBaHE HHMH CJIEKTpOMAarHiTHe moine. B
pe3yNbTaTi MBOrO Ha KIHIAX BUMIPIOBAIBHOI KOTYIIKH Pi3KO 3MIiHIOETHCS
EPC 1 mOABASETbCS CUTHAJIBHUNA IMITYJbC. SIKIIO Je(eKT MOBIHid, TO
HACTYITHUH CUTHAJIBHUH IMITYJIbC BUHUKAE B KiHIII ASPEKTY.

3anexHicTe IHAYKIIT Tomg JaedekTiB Bijg X po3MmipiB i ¢opmu
BH3HAYAIOTh HA €TATOHHUX 3pa3Kax.

Meron  BUXOPOBHX CTPYMIB  BHKOPHUCTOBYIOTH  TakKOX  JUIs
BHUMIPIOBaHHSI TOBIIUHHM CTIHOK BUPOOIB 1 TOKPHUTTIB, ISl BUSBICHHS
MDKKpPUCTaIITHOT KOpO3il.

7.6 YIbTpa3ByKOBHIl KOHTPOJIb
7.6.1 CyTh yJbTPa3ByKOBOr0 MeTO/Aa KOHTPOJIIO

IIpu nganoMy MeTOXi KOHTPOIIO IS BHSABICHHS Jc(eKTiB
BHKOPHCTOBYIOTh YIIBTPAa3BYKOBI XBWJI, IO SBISAIOTH COOOI0 MPYXKHI
KOJIMBaHHS MAaTepiaJIbHOIO CEpeloBUINA 3 HAA3BYKOBOIO YacTOTOIO
(320 xI['m). Jns nedexrockormii BUKOPUCTOBYIOTh KOJIWBAHHSA 3 YaCTOTOIO
0,5-2,5MTIL.

i akycTnuHi XBWJII PO3MOBCIODKYIOTHCS Bifl BHIIPOMIHIOBada B
KOHTPOIIbOBAaHOMY MaTepiami. SIKmo Ha iX muIaxy 3ycTpidaeTbcs Aedexrt,
TO YaCTWHA €HEepril Mo Biff HOTrO MOBEPXHI BiMOUBAETHCH, a 32 He(EeKTOM
YTBOPIOETHCS 3BYKOBa “TiHB”. PeecTpyroum 3a JOMOMOTroro mpHiimMada
HasBHICTh Takoi “TiHI”, a00 BIAOWTTS aKyCTHYHOI XBWJi, CyISITh TIPO
HasIBHICTH e eKTy.

IcHye nekinpka THUIIB  yABTPa3BYKOBHX  XBHWIb:  IO3IOBXHI,
roriepeyHi, moBepxHeBi (xBuist Penest), ruractunouHi ( xBuii Jlemboa ).

IIpu nedexrockomii 3BapHUX ILIBIB TEPEBaKHO BUKOPUCTOBYIOTH
MOIepeyHi (JacTKM KONMBAIOTHCS MEPHEHIAMKYJIAPHO [0 HANpPSIMKY
PO3IOBCIO/KEHHS XBHUIII) 1 TIO3/IOBXKHI (4aCTKU CEpEOBUIIA KOTUBAIOTHC
B3JIOBXK HAIIPSIMKY PO3IIOBCIO/DKEHHS XBHIIL).

[lo3moBkHI  XBHMJI  MOXYTh  CTBOPIOBATUCH B  OyIb-SIKHX
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CepeNoBHIIaX, MONEPEYHi — TUIBKU B TBEPIUX TiNlax.

[IBUAKICTH PO3MOBCIOKCHHS XBWII € BEJIMYMHA TIOCTiMHA 1
3aJIKUTH BiJ] BJIACTUBOCTEH MaTepiany.

J1J1 TO3I0BKHIX XBHJIb IIBUJIKICTH PO3IMOBCIOKCHHS

CL= \f’
p
ne E — momyns npyxHOCTI HOpMabHOT Aedopmartii;

p - TYCTHHA.
st monepeyHux XBUIIb!

Ct: —
P

ne G — MoayJib PYKHOCTI JedopMaliii 3cyBy.

s Oinbimocti MeraneBux matepiamiB 3 W = 0.3, G = 0.55 C; i
3HaxoauThes B Mexkax 2200 — 3300 wc.

st 30ymkenHs 1 peectpamii Y3K ~ BHKOpHCTOBYIOTH
IT°€30€NIEKTPUYHI TTepeTBOPIOBAYi 3 TiTaHaTa Oapis ab0 MUPKOHATA CBUHIIIO,
SIKi BMOHTOBAHI B IITyKadi.

YapTpazByK BBOZATH ab0 MEPIEHAMKYISIPHO JO MOBEPXHI BHPOOY
(mpssMuM TIIyKadem), abo miJ KyTOM — MPU3MAaTHIHAM TOXHITUMITYKAYEM.

B xoxxHOMy ImyKadi TI1°€30MJIACTHHA BHUIIPOMIHIOE TIO3JJOBXKHIO
XBHJIIO. 3a JIOMOMOTOI0 MPSIMHX IIyKadiB B JE€Tajdb BBOIATH IT03IOBXKHIO
XxBWIr0. [IpM BUKOPUCTAHHI MOXWMJIMX IIYKAdiB ITO3OBXKHS XBHJIA, SIKY
BBOIATH TiJi KyTOM JO TIOBEPXHI JeTalli, pPO3MIEIIIOEThCI Ha JBI —
MO3IOBXKHIO 1 momepeuHy. [Ipm mpoMy YacTKOBO KOXKHAa 3 XBHIIb
BimOWBAaeTbCA BiMl TOBEpXHI BUPOOYy, a dYacTHHa EHeprii XBUIb
PO3TIOBCIOKYETHCS B JIETAIT.

IMpu meBHUX KyTax Haxwiay npusmu mykaua (f > 30°) B marepiani
PO3IOBCIOJUKYETBCS  TUIBKM — TONEpPEYHA  XBWJIS, TO3JOBXKHSA — a0o
BiIOMBAETHCS, 00 PO3MOBCIOKYETHCS B3/IOBXK ITOBEPXHI.

Juis medexTockornii BUKOPUCTOBYIOTh moxmii mmykadi 3 f = 30, 40,
50, 55°, siKi pO3NOBCIODKYIOTH B A€TaJl MOMEPEYHi XBHII 3 KyTOM HaXHITy
akyctn4Hoi oci o = 40, 51, 62, 67° (st crai).
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Pucynok 7.5 — Po3noBcromkeHHs TOB3JIOBXKHIX (C1) 1 TIONEpeuHux
(ct) XBHJIb Y KOHTPOJILOBAHOMY BHPOOI1 BiJl TOXHIIOTO IIyKaya

7.6.2 Cnoco0M yJbTPa3ByKOBOr0 KOHTPOJIIO

IIpu nedexTockorrii 3BapHUX 3‘€IHAHBR MOXKHAa BHKOPHCTOBYBATH
HACTYITHI 5 crioco0iB BUABIICHHS Ie(EKTIB:

- IMITyTTbCHUH €X0-MeTo]] (ITIPOCTO €X0-METO/);

- TIHbOBHUM;

- I3epKaIbHO—TIHHOBHH;

- eX0—I3epKaIbHUM;

- €XO—TiHbOBHII.

[Ipu iMITyTECHOMY €X0-METO/Ii JIOBJIATBCS €XO0—CUTHAIH, BiTOWTI BiX
HELIUIbHOCTEH.

JaHuii MeTon MUPOKO BUKOPUCTOBYIOThH IJISi KOHTPOJIIO BCIiX BHIIB
3BapHHUX 3‘€lHaHb 3 O > 4 MM. Bimpi3HsS€TbCS BHCOKOIO UYYTJIHBICTIO,
BusByIsioun faedext > 0,5 Mm? Ha rmbuai 100 mm. Moro mepesaroio €
MOXJIUBICTh BEIEHHS KOHTPOJNIO 3 OaHi€l cropoHM mBa. OgHaK BiH
BiJ[3HAYAETHCA HU3BKOI TMEPEIIKOAOCTIMKICTIO. OKpiM I[bOT0, aMILTITyAa
BiIOMTOTO CHUTHAITy 3aJI&KHUTH Bif opieHTamii nedekra (kyTa mamiaas Y3
MPOMIHHS Ha MMOBEPXHIO JIeeKTy).

IIpu TiHBOBOMY 1 J3€pKajbHO-TIHBOBOMY MeTolax (hikcyroTh
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3MeHIIeHHs aMIuTiTyan Y 3K npu HassBHOCTI HEIIUTBHOCTEH Ha IX IUIAXY.

a — exo-MeTox; 0 — TiHbOBHUIi; B — [3€pKalIbHO-TIHBOBUMH; I' — €XO-A3ePKaJIbHUI;
I — €XO-TIHbOBUM METOJI

Pucynok 7.6 — Crioco0u ynbTpa3ByKOBOTO KOHTPOJIIO

[Ipu TiHEOBOMY crioco0i KOHTpOII0 Y3 MpOMiHb ize Bix reHeparopa
JI0 TIpUiiMaya, po3TaIllOBaHOTO Ha 3BOPOTHIN CTOpOHi jucTta. [lanuii Meron
BiZJ3HAYAETHCS BHCOKOIO INMEPEIIKOAOCTIHKICTIO. 3MiHA BEIMYMHU CHUTHATY
Majo 3alleKHuTh Bif opieHTanii aedekra. OmHaK TpH MBOMY CIIOCOOI HE
JOCUTh  YiTKO  (DIKCYIOTBCS  KoOpauHaTH Jedexkra 1 TOTpiOHWMIA
JBOCTOPOHHI JOCTYN /A0 KOHTPOJbOBAaHOI IUISHKUA. BHKOPHUCTOBYIOTH
JaHUH METOA AJISl KOHTPOJIIO BHUPOOIB HEBEIHMKOI TOBLIMHU 3 Tpydo
00pOOICHOIO MTOBEPXHEIO.
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[Ipu n3epkanbHO-TIHBOBOMY METOAI HE MOTPIOHMN JOCTYI J0O
3BOPOTHOI CTOpOHHM JcTa. JlaHwit Merox MJ03BOJISIE OUTBIN HAMIWHO
BHU3HAYATH HEMpOBap B KOPEHI LIBa MOPIBHSHO 3 TIHBOBHM METOJOM.
3aCTOCOBYIOThH B THX JK€ BUIAJIKAX.

[Ipu exo-m3epkanbHOMY MeETOAl Je(eKTH BUSBISAIOTH MOPIBHIOIOYN
aMIUTITYIM 3BOPOTHBO 1 JI3€PKajibHO BiAOMTOrO CHUTHANB BiJ HE(EKTy.
OCHOBHOIO TEPEBAroOI0 TAKOTO CIIOCO0Y € BUCOKA BUSBIIOBAHICTh MIIACKUX
nedekTiB i MOKIMBICTD 3°5CyBaHHA iX OpPMHU. 3aCTOCOBYIOTH TUIBKH JUIS
BeNMKUX ToBUIMH (> 400 mMm). [lopiBHSHO BENWKUN TOPOTOBHUH PO3MIp
nedekry (> 3 mm).

Exo-TiHBOBMII MeTOJ] BUKOPHCTOBYIOTH pinko. IlepeBakHO mpH
MEXaHi30BaHOMY KOHTPOJII SIKOCTI 3BapHUX TPYO.

[pu manomy croco0i KOHTPOITIO PO HASBHICT JIeQEKTiB CYyAATh O
pe3ynbraTax MOPIBHAHHS (BHMIPIOBAaHHS) €XO-IMITYJIbCY Bifl He(eKTy i 1o
oca0JICHHIO BIZIOUTOrO CUTHATY.

Meroa  BiJ3HAYAETHCSA BEIMKOK HWMOBIPDHICTIO  BUSBJICHHS 1
BU3HAYCHHS XapakTepy nedexry.

Henomnikx — morpeba B ckiiaaHii OaraTokaHabHIN anapaTypi.

IcHyfOTh TakoX pi3HI BapiaHTH TAaHUX CIIOCOOIB KOHTPOIIO, TPH
SIKHX BUKOPHUCTOBYIOTh OaraToKpaTHO BiIOUTHI TTPOMiHb.

V3K 3BapHHX 3‘€IHaHb PI3HOMAHITHUX BHPOOIB 3IIHCHIOETHCS
MEepEeBaAKHO 3a JOMOMOTOol Y3  IMOYIbCHHX  Je(pEeKTOCKOMiB 3
MPU3MATHYHUMHE (TOXMIIAMH ) a00 IPSIMAMU TTyKa4aMH.

JedexTockony KOMITIEKTYIOTECS CYMIIIEHUMH, PO3IUIBHUMA a0o
CYMIIIIEHO — PO3AUTPHIMH [IyKadaMH MPSIMUMH 1 TPU3MATHIHAMH.

JInst HanmamTyBaHHSA 1 TapyBaHHA J1e()EKTOCKONMHM KOMIUIEKTYIOThCS
CTaHIapTHUMH 3pa3kamu No 1-4.

[IpoMUCITOBICTIO BUITYCKA€THCS PANl TEPEHOCHUX Je(eKTOCKOIIB
maboparopnoro tumy Y/-13, V-2-12, V]-2-17 Ta iH., a Takox
CHemiaTi3oBaHi yCTaHOBKH UIsI KOHTPOJNIO TIO3/OBXKHIX, KUTBIIEBHX 1
cmipasibHUX WBIB Tpy0. Cxemy KOHCTpyKUi 1 npuHmmmu aii Y3/]
pO3rIsiHEMO Ha TabopaTopHii padoTi.
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7.6.3 Texnoaoris Y3K

Ilepen moYaTKOM  KOHTPOJIE  3HAUOMIIATBCS 3  TEXHIYHOIO
JOKYMEHTAIli€l0 Ha BUPOOW, BU3HAYAIOTh TOBIIMHY 1 MapKy 3BaprOBaHUX
MaTepiajiB, THIM 1 pO3MIPH HIBiB, BUOMPAIOTH CIIOCIO MPO3BYYyBaHHS, KyT
BBEICHHS MPOMEHS 1 MEXi IMepecyBaHHs IIyKaya B 3aJI€KHOCTI Bif THUMY i
KoH(piryparii msa.

Bupi6 HeoOXigHO MiIroTyBaTH A0 MPOBEACHHS ONeparlii KOHTPOITIO.
JIJis bOro IUISIHKM KOHTPOJIBOBAHOTO IIBA 1 CYMDKHOI MOBEPXHI, MO SIKIii
Oye mepecyBaTHCE LIyKay, OYHILYIOTE BiJl OPU3K, OKAIIMHH i Opy1y.
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a — MOMepPeYHO-TI03I0BXHiil cr1oci6; 6 — MO370BKHBO-TIONEPEUHHI

Pucynok 7.7 — Cxemu momryky nedekTiB TpH yIbTPa3BYKOBOMY
KOHTPOJ1

[Ipn BuUsABIICHHI 30BHINIHIM OIVISIAOM BHIAMHX ITOBEPXHEBHX
nedeKTiB iX mornepeIHpo yCyBalTh BiqnoBigqHO A0 BuMor TY.

[licns 3akiH4eHHS MIATOTOBKM JeTali MPOBOASTH HaJaIlTyBaHHS
neeKTOCKONa 3a CTaHAAPTHUMH 3pa3KaMd 1 TEepeBIpSIOTh JOCTOBIPHICTH
HOro mokazaHb Ha €TaJIOHHUX 3pa3Kax, BUTOTOBJIECHHUX 3 TOTO X Marepiaya
10 1 KOHTPOJIbOBaHA JETaNb.

Meroauky MomyKy qedeKTiB BUOHpaloTh BPaXOBYIOYH HEOOXiTHICTh
BHSIBJICHHS JIeEKTiB 3 MIHIMAJIEHUM PO3MIpPOM MPH HAWMEHTIH KiTbKOCTI
3aTpayeHoro yacy.

MoxHa BUKOPHCTOBYBaTH 2 CXEMH CKaHyBaHHS: 3BOPOTHBO—
MOCTYNaNbHy MO BiIHOIIEHHIO 10 IIBa, a00 MONEPEeYHO—IIOB3IOBKHE
NepeMilleHHs ITyKaya B30BX IIBa.

[Tpu 3BOPOTHHO-NIOCTYNAJIBHOMY II€PECYBaHHI IIyKada Kpok (At)
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3aNeKUTh Bifl KyTa OpU3MH i cTaHOBUTH 1 — 4 MM (mpu B = 45%) i € Tum
OUIBIINM, YUM AaJIl Bij IIBa.

I[lpu  momepeyHO-NO3OBKHBOMY  TlepecyBaHHI  Imykada At
npuiiMatoTh piBHUM 2 MM. [Ipu npoMy MiHIManbHa BiJCTaHb BiJ IIBa JIO
trykada Nmin 00yMOBJIEHa KOHCTPYKII€IO IIyKaya (CTaBUTHCS BIPUTHUK [0
Ba), a MaKCMMaJIbHA BiJICTaHb BiJ IIBa 10 IIyKada Nma JOpIBHIOE: MpH
OJTHOKPATHO BiIOCUTOMY MPOMEH1

hmax = dtgaL.
pu 6araTOKpaTHOMY BiJIOMTTi IIPOMEHIO

hmax = (0 + StgoL.

o - KyT posnoBciomkenHs Y 3K B Bupo0i;

N - KUTBKICTh BIIOWUTKIB YIBTPAa3BYKOBOTO IIPOMEHIO B METaJIi.

30Ha nepecyBaHHsA ILIyKada B KOXHOMY KOHKPETHOMY BHIIAJKy
BHM3HAYAEThCA 3riIHO TpadikiB, TaONUIlb, HOMOTPaM YH PO3PaXyHKOBO-
eKCIePUMEHTAIIbHUM IIIJISIXOM.

JUtst pi3HMX TOBIIMH MaTepiajla TapamMerpyd KOHTPOIIO iCTOTHO
BiIPI3HAIOTHCA.

[IBu mamoi ToBmmHH (3 — 8§ MM) 3BUYaifHO TIPO3BYUYIOTh IPSIMHUM
npomeHeM. IIpu oMy, YMM MEHIIE TOBIIMHA, TUM OUIbIIE KYT BBEICHHS
npomento (B = 50 — 55°%). Sk mpaBuIO, UMM MEHIIE TOBIIMHA, THM BaKde
Bimpi3HUTH XWOHI CHUTHaNW Big AedeKTiB dYepe3 BIUIMB BallKiB Ha
pe3ynbTaTH KOHTPOJISL.

[Ipy HEBHCOKHMX BaNHMKaX 1 MOBUTHHOMY TEpPEXOi MiJACHUICHHS 0
OCHOBHOT'O MeTajla BUKOPUCTOBYIOTh 0araTOKpaTHO BiIOUTHIA TPOMiHb.

CrukoBi mBu 3 80 = 10 — 30 MM KOHTPONIOIOTH OTHOKPATHO i
JIBOKPAaTHO BiIOMTUMM TpoMeHsMH mykadiB 3 B = 40 — 50°. A mnpm
6 > 30 MM — npsiMUM 1 ofgHOKpaTHO BinOutuM npomeHeM npu B = 30, 40,
50°. Ilpn 3HAYHMX TOBIIMHAX MOMKJIHBE MPOBEIEHHS KOHTPOIS
“momapoBo”.

TaBpoBi 3‘€HAaHHA MOXXHA KOHTPOJIIOBATH MPSIMUMH IIyKadamu 3i
CTOPOHU OCHOBHOI'O €IEMEHTY, a MOXWJIMMH LIyKadaMH — SIK 31 CTOPOHHU
OCHOBHOT'O TaK 1 IPUBAPHOTO EJIEMEHTY.
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IIpu Bcix BuUMagkax KOHTPONIO MJsi 3a0e3NeueHHs HaAidiHOTro
AaKyCTUYHOTO KOHTaKTa MDK IIyKaueM 1 I[OBepXHE BHpPOOy Ha
KOHTPOJIbOBaHY MOBEPXHIO HAHOCSTH PiIki MacThiIa (MiHepalbHI MacTuIa,
riminepuH abo HaBiTh Boay). Ha penbedHy MOBEpXHIO HAaHOCATH TYCTi
MacTuia (CoJioi, TaBOT).

[Ipu BusBIIeHHI nedeKTa OIIHIOTh HOro PO3MIPH 1 KOOpAMHATH
po3TalryBaHHSI.

Jlyis BU3HAYEHHS IUIOII 1e)eKTa MIpSAIOTh aMILIITYAy €XO-CUTHAMY i
MOPIBHIOIOTh 1i 3 aMIUNTYIOK CUTHAJy BiJ JUCKOBOTO BinOMBada
STaJIOHHOT0 3pa3ka, PO3TAlIOBAHOTO Ha TaKik ke MIMOMHI (3 TOro X
Marepiany).

[pubnuzni po3mipu nedeKkTa MOXKHA OMIHUTH BHU3HAYMBILM HOTO
YMOBHY JIOBXKHHY 1 IMUPUHY TIPH MEepecyBaHHI IIyKada 1o BUPOOY.

7.7 Hepyiinyro4i MeTOI KOHTPOJISI HANIPYKEHOI'0 CTAHY

Jlo MeToniB HepyHHYIOUOr0 KOHTPOIIS, SIKi 0a3yIOThCS Ha peecTparii
3MIHM ~ HaIlpy>KeHO-Ie(OpPMOBAHOTO  CTAaHy  3BapHOrO  3‘€IHAHHS,
BIIHOCATHCS METOAM aKyCTHYHOI eMicii 1 romorpadiunuii (iHTepdepeHiis
CBITJIOBUX a00 3BYKOBHX XBHIIb). Ix BHKOPHCTOBYIOTh ISl JTIarHOCTHKH
BiJINOBiTaTBHIX BY3JIIB SAEPHUX PEAKTOPIB 1 JITAIFHUX anaparis.

i meromn marOTh MOMIIHMBICTD CIIJKYBaTH 32 BUHUKHEHHSM 1
pO3BUTKOM JeeKTiB 1 OI[IHIOBATH CTYIiHh HEOE3MEeYHOCTI CHTyaril, sika
BUHHKJIA.

BinbImr  po3moBCIO/KEHUM JUIS  3BapHUX KOHCTPYKIIH € Meron
akyctnuHoi emicii (AE).

Bin 06a3yeThcs Ha pO3MOBCIOHKEHHI MPYKHUX XBHIIb B TBEPIOMY
TLTI TIpY 3MiHI HOTO HaINpyXeHO-1e(hOpMOBAHOTO CTaHY.

XBHIILOBI TIPOIIECH B TBEPJOMY TiLTI BHHWUKAIOTH TPH 3aTBEPIiHHI
po3miaBy, (Ha30BUX MEPETBOPEHHSIX, IIIACTHYHIN nedopmarlii, BHHUKHEHHI
1 YTBOpEHHI TPIIIKH.

CurHanu akycTH4yHOI emicii HecyTh iH(opMmalio Mmpo mi MpoLecH.
Enepris 1 amruriTya CHUTHANiB CBiTYHTH TMPO EHEPreTHYHI MAacIITadu
SIBUINA B 3aJIKHOCTI BiJ| BUIIB NeEKTiB i yMOB iX BUHHKHEHHs. YacTora
iMmoynbcie AE TneBHMM 4YHMHOM TIOB‘s3aHa 3 TEeMIIOM (IIBHJIKICTIO)
MPOTiKaHHS MPOLIECIB.
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Hnst peectpanii AE BHKOPHUCTOBYIOTH BHCOKOUYTJIHUBY amaparypy,
110 NPALIO€ B LIMPOKOMY Jiana3oHi.

[IepeBaroro merona AE e:

- BHCOKAa YyTJIUBICTB;

- MOYKJIUBICTh CITIJKyBaTH 32 BUHUKHEHHSM 1 PO3BUTKOM JIe(EKTiB;

- KOHTPOJIb 00‘€KTiB HEPYXOMHUMHU JaTUNKaMH Oe3 CKaHyBaHHS;

- TMpOCTOTa BHKOPUCTaHHS MeToJa B TPOLECi BHKOHAHHS
TEXHOJIOTTYHUX oOmepamid 1 MOXJIHBICTh WOr0 BHUKOPHUCTAHHS JUIst
YIIPaBJIiHHS [TPOIIECOM.

7.8 Pagianilinuii KOHTpOJIbL
7.8.1 CyTb i pizHOBHIM cI0CO0IB pafialiliHOr0 KOHTP OO

Pamiariiini crmocoOu KOHTPOJIS SIKOCTI 3BapHUX 3°€qHAaHb 0a3ylOThCs
Ha peecTparlii 3MiHH IHTEHCUBHOCTI 10HI3YIOUOTO BHIIPOMIHIOBAHHS ITiCIIS
MIPOXOKEHHS HOTO KPi3b KOHTPOJIBLOBAHUN BUPIO.

Bimomo, mo Oarato BuAiB i0HI3yrodoro BumpoMinioBaHHA (R-
MIPOMEHI, Y-TIPOMEHI 1 TIOTOKA HEUTPOHIB) BIAPIZHAIOTECS BHCOKOIO
MIPOHUKAIOUOI0 3JAaTHICTIO 1 MOXYTh IIPOHU3YBAaTH METAJICBI BHpOOH
3HAYHOI TOBIMHU. IIpn TpOXomKeHH] Kpi3b 3BapHE 3‘€THAHHS IIi MPOMEHi
0CHaOIOIOTECS TO-PI3HOMY B CYIUIBHOMY MeTaimi 1 Ha [JUISHKax 3
ned eKTaMH.

Qikcyroun 3a  JONOMOror  Oyap-sIKOTO  JIETeKTopa  3MiHY
IHTEHCUBHOCTI ~ BHUIIPOMIHIOBAHHS, BHUSBIISIOTh HASIBHICTH Je(EKTIB.
Haffyacrime  mmst  medeKTocKomil  3aCTOCOBYIOTH — PEHTI€HIBCHKE
BunpoMiHtoBaHHA (R-mipomeHi) i y-mipomeHni. Pimmie - mMOTOKM HEWTPOHIB,
SIKi BUKOPUCTOBYIOTh IEPEBAXKHO I Je(eKTOCKOmil paioakTUBHUX
MaTepiajiB, a TAKOXX HaJBEIMKUX TOBIIHH.

PentreniBcbki mpoMeHi (TalbMiBHE BHIIPOMIHIOBAHHS) OTPHUMYIOTH
3a JOMOMOTOI0 PEHTI'eHIBCBKUX TPYOOK, SIKi SIBIISIOTH COOOI0 BaKyMHY
K00y 3 JBOMa ENEeKTPOJaMH, MK SKUMH IpHKJIaJeHa BHCOKA Harpyra
U, = 30-500 B .

EnekTpoHn, BUNPOMIHIOBAaHI KaTOIOM, NPHCKOPIOIOTHCS aHOIHOIO
Hanpyroro, HaOuparouu eHeprito e-U, a moTiM rajbMyloTbci Ha aHOAI,
reHepytoun R-mpomeHi. PeHTreHiBChbKi TpPOMEHi, 10 BUHHUKAIOTH IPU
Hu3bkux Hampyrax U, = 20-30 kB wmaroTh BenMKy [OOBXKHHY XBHII
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0,15 — 0,10 MM 1 BBakalOTbcsA MSKHMH. R — MpOMEHi, IO YTBOPIOIOTHCS
npu Bucokux U, = 30— 1500 kB marote many goxuny xBuii 0,1-0,001 mm
1 BBXKAIOTHCS JKOPCTKUMHU.

3a JIOTIOMOTOI0 PEHTTEHIBCBKUX TPYOOK IPOCBIUYIOTH MeETalu
TOBIIMHOK 110 100 MM, BUKOPHUCTOBYIOUM IpOMEHI eHeprieto g0 1 MeB.
BunpomintoBanusi enepricro 10 — 30 MeB renepyioTs 3a nonomororo
OeTaTpoHiB, MIKPOTPOHIB 1 JIIHIHHUX MPUCKOPIOBAYIB, IO JIA€ MOXKIIUBICTD
npocBiuyBaty ToBIUHY 710 1000 MM.

l'amMa-ipoMeHi  BHNPOMIHIIOIOTBCS  SpaMd  HaTypajbHUX abo
IITYYHHUX PaJioOaKTUBHUX i30TOIIB MPH iX PO3Mai.

B mpommucioBiii  medexTockomnii BUKOPHUCTOBYIOTH pPaji0aKTHUBHI
130TOMH, SIKI OTPUMYIOTh IPH OINPOMIHEHHI HEAKTHBHUX 3aroTiBOK B
HEWTPOHHHX MOTOKax aToMHUX peakTopi (C0-60, Ir-192) abo HaTypanbHi
130TOMHM, SIKI ONEPXKYIOTh NPHU BHAUICHHI 3 3aJMIIKOBUX NPOIYKTIB
saeproro peakropa (Cs-137, Sr-90).

HeiiTpoHHe BUNIpOMiHEHHS BUHUKAE B TIPOLIEC] STEPHHUX PEaKIliid mpu
OoMOapayBaHHI aTOMHHX sIZIep YaCTKaMH, Y Y - KBAaHTAMH 1 TIPH TTOALUTI
aTOMHHUX s17iep. BoHM MaroTh BUCOKY IPOHUKHY 34aTHICTb.

B 3ajexHOCTI Big crioco0y iHAMKaIil AedeKToCKomiYHOo1 iHpopMmarlrii
NpH  pamiallifHUX METoJaX KOHTPOJI0 BOHH PO3MOIUISIOTECS HA
pamiorpadiaHui, pagioCKOIIIYHUHN 1 paTiOMETPUIHHUT.

Paniorpadis — meron KOHTpOMIO, pU SKOMY TiHHOBE 300pa’keHHS
BHYTPIIIHBOT CTPYKTypH 00°‘€KTa BigOOpaXKyeThcs Ha  (OTOILTIBIL,
(hoToramepi Uu KCceporpami.

Pentreniscbka TUIiBKa  (Tamip) TOKpHTAa IMApoM  OpPOMHCTOTO
(fommcroro) cpibna, B KpUCTaigax SKOTO MiJ Ji€I0 TPOMEHIB BiIOYBarOThCS
3MiHH, 3aBISKH SKUM TIPU MPOSBIICHHI TUTIBKM BiTHOBIIOETHCS METaJlidHE
cpibuo.

PentreniBcbka  TUTIBKA ~ HE — YyTIMBa 0  HEHTPOHHOTO
BHITPOMiHIOBaHHA. ToMy Tipu HOro BUKOPHCTaHHI 3aCTOCOBYIOTH (DONBTY 3
Migi abo cpibma. BoHa crae pamioaKTHBHOIO Tix €0 HEHTPOHIB.
BumnpomintoBaHi pajlioakTUBHOI (OIBro0 Y i 3 - MpoMeHi 3acBiUyIOThH
MIPUTHCHEHY 10 Hel PEeHTreHIBChKY ILTIBKY, BIITBOPIOIOYH 300paKeHHS
MIPOCBIYYBAHOTO 00‘EKTA.

Uytnusicts pagiorpadidaoro Mmeroxa koutpoins 1 —2 % .

Pagiockonisi — MeTO[ KOHTPOJISA, HPU SIKOMY OTPUMYIOTH BHUIHME
OUHAMIYHE 300pa)KeHHS BHYTPILIHBOI KOHCTPYKLIi MPOCBI4yBaHOTO
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o0‘exta. JepemoM BHIIPOMIHIOBaHHSI € PEHTICHIBCBHKI —amaparu.
HerekropaMmu €  (IYOPOCKONIYHI  €KpaHH,  CICKTPOHO—ONTHYHI
MepeTBoproBayi, peHTrenBigeokonu. Uyrnusicts Merona 3-8 % 6.

[Tpu pagiomerpii iHopMalio Npo SAKICTH MPOCBIYYBaHOIO BHPOOY
OTPUMYIOTh Y BUJI €IEKTPUYHUX CUTHAIIB. /[Kepeno BUIIPOMIHIOBaHHS —
pamioizoTonu. JleTeKTOpu - CHUHTWIALINHI KpHCTadM 1 Ta30po3psaHi
miunnsHuKd. Uytimsicts 0,3-10 % &.

7.8.2. IIpoBenenns pagiorpadgii 3BapHuX 3°€IHAHb

[portec npoBeneHHs pasiorpadii CKIagaeThCs 3 HACTYITHUX €TalliB:

- BHOIp JKepera BUIIPOMIHIOBaHHS;

- BHOIp TUTIBOK 1 eKpaHiB;

- BHU3HAYEHHS PEXKUMIB IIPOCBIUYBaHHS;

- BHOIp CXEMU MPOCBIUYBaHHSI;

- ITTOTOBKA BUPOOY 1 HOT0 TIPOCBITyBaHHS;

- (hoT000pOOKa 1 po3mMppOBKa 3HIMKIB.

B cramionapamx ymoBax Il KOHTPOJIS BHUPOOIB TOBIIMHOIO O
80 MM HalOLIbIIEe PO3MOBCIOIKCHHS 3HANUIIUIN PEHTTEHIBChKI amapaT, a B
MOJTBOBUX YMOBAX Y - e eKTOCKOIIN.

PentreniBcbki  amapat  OyBaloTh KaOempHI 1 MOHOOJIOUHI,
Oe3mepepBHOI Aii Ta IMITYJIHCHI.

Anaparu 6e3nepepsroi aii: PYIT — 60 — 20 — 1M (MoHO010K).

KaGensni: PAII 150 — 3/1d, PYIT-200 -5—-2, PYIT-400-5-1
Ta iH.

Imnynecui: MIPA — 2]1, PAIIC — IM.

B kabenbHHX OKpeMO 3MOHTOBaHa TPyOKa Ha INTATUBI, KEPEIO
JKUBJICHHS, TIyJIbT KEPYBaHHS, SKi 3‘€THAH] KaOeIsIMH.

B MoHOOM0KaX R — TpyOKa i TpaHchopMaTop 3MOHTOBAHI B OHOMY
Ororti 1 3anuTi TpaHC(HOPMATOPHOIO OJiEI0, a00 3aIOBHEHI CIIEIiaTbHO
CYMIIIIIIIO Ta3iB, HAPUKIIA, CIPKO-TOPHUCTHUM Tra3oMm.

JInst y - mpocBiuyBaHHS BHKOPHCTOBYIOTH IIUIAHTOBI JieeKTOCKOH
cepii 'ammapin: ['ammapin 192/120, 'ammapig 170/400, I'ammapin 90/192.
[lepmia mudpa nmokasye MacoBe YMCIIO PAJiOHYKIIiIiB, APYra — aKTUBHICTD B
Kiopi (1 Ku — 37-10° posnan/c).
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1 — papnianiiiHa ronoBKa; 2 — TPUBIJ YNpaBIiHHA, 3 — 3’€JHYBaJbHI IIJIAHTH,
4 — Tpoc; 5 — HampaBIsII0Ya TOIOBKA; 6 — aMITyJIONPOBi; 7 — KOJIMaTop

Pucynok 7.8 — Cxema Oy1oBH y-fieeKToCKOna

3 TOYKH 30py YYTIUBOCTI PEHTTeHIBCHKUX amapaTiB HalKpaluM €
M‘sIKe BUIPOMIHIOBAHHS, SIK€ OTPUMYIOTH MpU HU3bkuX Hampyrax (U,). 3
mifgBuiieHHsIM U, 4yTIMBICTh Majiae.

Jljis y-IpOMEHIB YYTJIMBICTh TAKOX 3HHKYETHCS 31 30ULIBIICHHIM 1X
sxopcrkocTi. [Ipu BukopucranHi Tm-170 s Manux TOBIIMH YyTIMBICT
koHTpons ckiamgae I-2 % Ir- 2-3 %, Co — 4-8 %. Ha Benukux ToBmuHax (30
- 50 MM) OuTbII Yy TIAUBUM € KOObT (2-3 %), iHuIi i30Tomu (> 3-5 %).

I[pu panmiorpadii BHKOPUCTOBYIOTH O€3eKpaHHI 1  €KpaHHI
PEHTTEeHIBCHKI TITIBKH.

besexkpanni PT-1, PT-3, PT-4, PT-5 (mo wmipi 30UTbIIEHHS iX
KOHTPAaCTHOCT1).

Expanni TTiBKH BUKOPHCTOBYIOTh 3 T ICHITIOIOY MU
¢nypucuentaumu ekpanamu. lle ik PT-2 1 mennuni tutiBkm PM-1,
PM-2, PM-3, uymimBi SIK J0 PEHTICHIBCHKHX, TaKk 1 BUAMMUX Y-
mpomeHiB. [lo wmipi 30imbIIeHHS HOMepa TUTIBKH 30UIBIIYETBCA iX
KOHTPACTHICTb 1 3MEHIIYEThCA Uy TJIUBICTb.

[TniBku PT—1, PT—2 € ManokoHTpaCTHIMH 1 BUKOPHUCTOBYIOTHCS IS
MPOCBIYYBaHHA BENMKUX 1 cepenHix topmuH. PT-4, PT-5 -
BHCOKOKOHTPACTHI JIJIsl POCBIYyBAaHHS JIETKUX METAIliB MaJoi TOBIIWHU, a
TaKoX TOHKOJIMCTOBUX CTaJIel, HAPUKJIA]l, KOHTAKTHE 3BAPIOBAHHS.

CxeMy MpOCBIUyBaHHS OOHPAIOTh 3 TaKUM PO3PaXxyHKOM, 00
JOCATAIOCHh HaKpallle 3HaXOMKeHHS 1e(eKTiB.

HeoOximHo mam‘sTaTtd, MO TPIMIMHA 1 HEMPOBApU BUSBISIOTHCS,
KOJIX KyT MK HaIpsIMKOM ITPOMEHIB 1 TUIOIIMHOI PO3KPUTTA JedeKTa He
TIepEBHUIITYE 10-15°. TpinwawM, po3TaioBaHi B TIOMIHHI
TIEPIICHANKYIISAPHIN 10 HAPSMKY IIPOMEHIB, TPAKTHYHO HE BHUSIBIIIOTHCS.

Kparme 3HaiiTi neeKTH CTUKOBUX 3’ €THAHb.

B 3‘eaHaHHAX BHANYCK 1 TaBPOBHUX Je()EKTH BUSBIIAIOTHCS Tipiie, 00
MIPOMEH1 HanpaBJieHi MiJl KyTOM.
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Pucynok 7.9 — Cxemu npocBiuyBaHHS 3BapHUX 3’€THAHB
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[Ipu BuOOpPiI peXHUMIB ciifg MaMm‘ATaTH — YUM OUIbILIE >KOPCTKICTh
BHUIIPOMIHIOBaHHS, TUM MEHIIIA EKCIIO3HMIIS 1 TUM Tiplia BUSBIIOBaHICTh
nedeKTiB.

IIpu konTpomi nerkux cmiasiB U, = 20 kB, crani Manoi TOBIIMHU
U, = 100 — 150 kB, cepennnoi ToBuman — 200 — 400 kB.

Yac npocBiuyBaHHs OOHMPAalOTh EKCIICPUMEHTAJIBHO Ha JOCIIIHHX
3pa3kax i erajioHax, abo 1o HoMorpamax.

U, kb
Jt, MA— x 160 250 750 400
00 —Tz7

/

1
0 20 40 50 60 403 mm

Pucynok 7.10 — TunoBa HOMOrpama eKCIO3HIlii pH peHTreHorpadii
(rutiBka PT-1, F=75 cm)

Homorpamu ckmajieni 3 ypaxyBaHHSIM MapoK 1 TOBIIUHHU Martepiamy,
(hoxycHOI BizicTaHi, KOMOIHAIIT IIJTIBOK 1 €KpaHiB.

Axmo (GoxycHa BifcTaHB 3MIHIOETBCS, TO Yac EKCIIO3UIIl TaKOX
3MIHIOETHCS TIPOTIOPLIHHO KBaAPATy BiTHOMIEHHS (DOKYCHUX Bi/ICTaHEH.

Excrio3umiro mpu rama-medeKTOCKOMii TakoXX BH3HAYAIOTH II0
HoMorpamax. [lpm 1pOMy HEOOXiZHO TaM‘STaTH, IO AaKTUBHICTH
PAmIOHYKIIIIB 3 YacoM 3MEHINYEThCS MO EKCIIOHEHIIaIbHOMY 3aKOHY.
Tomy /Ui eneMeHTIB 3 MaJliM TIEpioJIOM HAIIBPO3May HEOOXiTHO poOuTH
NONpPaBKM HAa 3MEHIIGHHA 1X akTuBHOCTI. He pexomeHmyeThcs
BUKOPHCTOBYBATH aMITyJIU JIOBIIIE 1X MEpioy HaIiBpO3MaIy.

AKTHBHICTB pajlioHyKJIiZia yepe3 yac t Oyze:

QFQO exp (-0, 7t/t1/2),
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ne ty» - yac HamiBpo3namy.
[lepen nmpocBiuyBaHHAM HEOOXiTHO 3a0€3MEUUTH HAJIHE KPITUICHHS
IUTIBKA 1 €TaJIOHIB, a TaKOK BHUKIIOYHUTH MOXJIMBICTE BiOpamii 1

MepEeMIIICHb.
ETanonu knaxyTh Ha MOBEpXHIO BUpOOy mopyd 3i mBoM. Etanonn —
KaHaBOYHI 1 JaporaHi. Ha kaHaBouHoMy eranmoHi — 6 kaHaBok. Tpwu

TUTIOPO3MIpH OXOILTIOE po3Mipu KaHaBokK Bif 0,1 10 4 Mm.

HpotsiHi eramoHun MawTh 4 THUNOPO3MIpW JApOTiB MO 7 IIT. B
KokHOMY eTaiioHi. liamerpu Bix 0,05 1o 4 mMm.

[To HaliMeHIIOMY BHIMMOMY CJily POOJISTH BUCHOBOK PO PO3MIpH
nedeKTiB.

[Micnst  ¢ororpadyBaHHsT TPOSBISIOTh IUTIBKM  BiJIOBIIHO IO
pexkoMeHamiii ~ Ha  ymakoBmi. [licis — BUCHMXaHHS — 3HIMKIB  1X
po3mupoByIOTh. BpaxoByroun HasBHICTh HA ILTIBI[ 3HAYHOI KUIBKOCTI
BIacHUX  JiepekTiB, pO3MMUGPOBKY TOBHUHEH BECTH JOCBITYEHUH
neeKTOCKOmiCT. Y BIANOBIJAJIBHUX BHIAAKaX 3IHCHIOIOTh 3apsaKy
KaceTH 3pa3y JBOMa TUTiIBKAMH.

3HIMOK MOKHA PO3TIIAIATH 1 aHAN3YBATH Y BUTIAKY, SKIIIO:

- Ha HhOMY BHJIHO BCIO JUISHKY IIIBa 3 HABKOJIOMIOBHOIO 30HOIO;

- 9iTKO BHJIHO BCi TaBPYBaJIbHI 3HAKH 1 €TAJIOHH;

- nedexTu IiBKY (TUIIMH, TTOAPSTUHA) HE TTOBUHHI TIEPEBUIYBATH
JOMYCTUMUX 110 HOPMATUBHO-TEXHIYHIN TOKYMEHTAIIil po3MipiB;

- ONTHYHA WIJIBHICTh 3HIMKY TIIOBHHHa ckimagata 1,5-2 og.
[MinbHicTs — me g BimHOIIEHHS CBITIOBMX ITOTOKIB, SIKi ITONMAJalOTh Ha
IDTIBKY IO THX, IO IPOMIIOBIH Kpi3b Hel. 2 - e ociabmenHs B 100 pas, 60

Ig 100 = 2.

7.8.3 Papmiockomnisi 3BapHUX 3°€AHAHD

Paniockonisi 0a3yeThcsi Ha TEPETBOPEHHI B JIETEKTOPi CXOBAHOTO
padiamifHOro 300pa)KeHHS B CBITJIIOTIHBOBE 200 €EeKTPOHHE 3 HACTYITHHM
MIJICHIICHHSM 1 TIepeiadero Iboro 300pa)KeHHs Ha TeJIeeKpaH.

Icaye 3 pizHOBHIA mepenadi iHGopMallii Ipy PaaioCKOITii:

a) mOpsMe IEepeTBOPEHHS Ha eKpaH 1 Oe3mocepeaHs nepenava
300pakeHHS,

0) xackazHe MepeTBopeHHs 1 Oe3mocepenHs nepeaaya 300pa>keHHs;
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B) KacKaJiHe MepeTBOPEHHsI i AUCTaHIiHA Mepenava 300paKeHHsl.

Sx mpaBwio, AN TPOBEACHHS PalioCKOMii BHKOPHUCTOBYIOTH
PEHTI€HIBCBbKi MPOMEHI.

[IpsiMe mepeTBOpPEeHHS! PEHTI€HIBCHKOT'O BUIPOMIHIOBAHHS Y BHJIME
3MIMCHIOETBCS 32  JIONOMOrol0  (UIYOPOCKOIIYHHMX  €KpaHiB 1
CIUHTHJISIIHUX KPUCTAIB.

®yopocKomiyHi eKpaHH MaroTh HOKpUTTA 3 coned (Zn, Cd)S,
CaWOs;, ski cBitarbes migm gier0 R — mpomMeHiB Ha  IpUHIMIIL
JIFOMIHICLIEHIII].

B cuMHTHISUIMHWMX ~ KpHUCTalaX  BHKOPUCTOBYIOTH  37aTHICTh
monokpuctaimiz  Csl, Nal, Kl cBitutich mim mi€r0 ioHI3aIIAHOIO
BHUIIPOMiHIOBaHHS. Ili KpuCTaiu TMOPIBHAHO 3  (DIYyOPOCKOIMIYHUMHU
eKpaHaMH BiIPI3HSIIOTHCS OUTBIIOI0 YYTIHMBICTIO 1 SICKPABICTIO.

Jis  KackagHOrO  TEPETBOPEHHS 1  Iepelaadi  300pakKeHHs

BHKOPUCTOBYIOThCS eNIEKTPOHHO-ONTHYHI nepeTBoproBayi i
SNEKTPOITIOMIHICIIEHTHI eKpaHu. HalOimpll YyTIMBUMH JIETEKTOPaAMH €
PEHTI€HBIICOKOHH, B SKMX 332  JIOIOMOIOIO CIELIaJIBHOIO

peHTreHoToKaTona 3IIMCHIOEThCS Oe3mocepeqHe TepeTBOpPeHHS R-—
BHUIIPOMIHIOBaHHS y BilICOCHTHAI.

Ha torkomy metami (0 < 10 MM) peHTTEH-BIICOKOHH 3a0€3MEUYIOTh
gytnuBicth 1 — 2 %. Ha toBcromy 4 — 8 %. Pemta nmerekropiB MaroTh
gyTnuBicTh 4 — 20 %.

Tomy mig BignoBimanbHUX BHUPOOIB  PAMIOCKOIMII0  AOIIEHO
3aCTOCOBYBATH SIK ITOITYKOBHI METOJ Tepern paiorpadieto.

7.8.4 PaniomeTpisi 3BapHUX 3‘€AHAHB

Panmiomerpis 0a3yeThcsi Ha TEPETBOPEHHI IMOTOKA IMPOHUKAIOYOTO
BI/Il'IpOMlHI-OBaHHﬂ B IIPOIOPIIHHUKA 32 BETHYNHOIO eneKTquHHH CHTHAJL
Lle 3niiicHIOETBCA 3a JOMOMOrOK CHMHTHILSILIHHAX 1 Ta30pO3pSIHUX
JYUIIBHUKIB, @ TAKOXK Ta30pO3PSIIHAX KaMep.

Jis CUMHTWISIMIHHUX JYWAIBHHUKIB 0a3yeTbcs Ha BHMIpPIOBaHHI
IHTEHCUBHOCTI CBITJIOBUX CIajaxiB, SKi BUHUKAIOTh B JIIOMIiHOKO(Opax-
CIMHTHJIITOpPAaX A Ji€l0 BUNpOMiHIOBaHHA. CBITIOBHH MOTIK 3a
JONOMOrol0  (pOTOKaToa TEPETBOPIOETHCS B €NEKTpOCHrHal. Taki
JYMIBHUKA Bi3HAYAIOTbCA MaJIMM YacOM BHCBIdyBaHHS 1 BHCOKOIO
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YyTJIUBICTIO y MOPIBHSHHI 3 Ta30pa3paIHUMU KaMepaMH 1 JTUMIbHUKAMH.

Ilpu pagiomerpii BHKOPHCTOBYIOTH Ppi3HI BHAM 1 JKepena
BHIIPOMIHIOBAHHS, IO JIO3BOJISIE KOHTPOJOBATH TOBIIMHH 0 500 MM 3
gytnusicTio 0,15 — 1 %. [IpogykTuBHicTs KOHTpOIsE 70 200 M/TOI.

OcHoBHI  Hemonmiku  paxiorpagii  00yMOBIEHI  IHTErpYIOUYHMH
BJIACTUBOCTSIMU 1i CUTHANIB, IO MPUBOIATH JI0 OJHOYACHOI peecTpalii sk
neeKTiB, Tak 1 TEepEeIKoJ, OB SA3aHMX 3 KOJMUBAaHHSAM TOBIIUHU 1
HEpIBHOCTSMH 1Ba. TOMY JUIsi KOHTPOJISI TEPEBaKHO BUKOPHCTOBYIOTh
JIBOKAHAJIBHY CXEMY paJioMeTpii, MOPIBHIOIOYM €TaJoHHY Oe3ledeKTHY
JUISHKY 111Ba 3 e eKTaMH.

8 PYMHYIOUI METOJM KOHTPOJIIO

Jlo pyHHYHOYHX METOMIB KOHTPOJIO BIIHOCATHCS MEXaHIYHI
BHIIPOOYBaHHS, BH3HAUCHHS KOPO3IMHOI CTIHKOCTI 1 3HOCOCTIHKOCTI IpH
pI3HMX BHJAxX 3HONIYBaHHS, MeTajorpadiuai IOCTIIKEHHS, OIlIHKA
CTIKOCTI 3BapHUX 3’€THAHB MIPOTH YTBOPEHHS TrapsS9nXx, XOJIOJHUX TPIITIH
1 Bim yTrommu, TepeBipka MarepialgiB Ha 3BaprOBaHICTh 3a JOIMOMOTOIO
TEXHOJIOTIYHUX Tpo0d Ta iH. TexHIKy TPOBEIEHHS MEXaHITHUX
BHITPOOYBaHb 3 METOIO0 BU3HAYEHHS MEXKI1 MIITHOCTI 1 TEKy4OCTi, BITHOCHOTO
BHJIOBXKEHHS 1 3BYXXEHHS, yJapHOI B’A3KOCTI 1 TBEPAOCTI [ETalbHO
po3rismany B mporeci BWBYEHHS mpeamery ,,Omip wmatepianiB’.
BusnaueHHsT MIIHOCTI 3BapHUX 3’€IHAHb IPOBOIWUTHCA HA IUTACKHX
3pa3Kkax, BUPi3aHUX 3 TEXHOJOTIYHUX Mpo0 YU 3pa3KiB-CBIIKiB, 3aBapeHUX
TAUMH K MaTepialaMd 1 B THX € YMOBaX, O[O0 1 BHpPIO, NIIAXOM
BUIPOOYBaHHS 1X Ha po3puB. BU3HAYEHHS MIACTHYHOCTI 3BAPHUX 3’ €THAHD
MPOBOANTHLCS HA AHANOTIYHMX TUIACKHX 3pa3Kax IUIIXOM iX 3aruHy Jo
MOSIBM  TepIIoi TpilmuHU. METOOWKM TIPOBENEHHS IHIIMX METO[IB
BH3HAUEHHS EKCIUTyaTal[iiHINX BIACTUBOCTEN MaTepiaiiB OyId pPO3TIISAHYTI
B  Kypcax ,,Ximii”, , TexHomorii KOHCTPYKI[IHHWX  MaTepiaiiB”,
»Marepiamo3HaBcTBO 1 TepMmiuHa 00poOka”, , Teopis 3BaproBabHUX
mporieciB” i ,, T puboTexHika”.
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BUCHOBOK

B naHomy Kypci po3risiHYTI HaiOLIbII PO3MNOBCIOMKEHI METOAN
KOHTpOM0. BuOip KOHKpETHOr0 MeTO/Ia MEePEBIPKH SIKOCTI IIEBHOTO BUPOOY
OyJie 3aJIOKUTH BiJl TEXHIYHMX BHUMOT Ha MOr0 BHT'OTOBJICHHS, HAasSBHOCTI
BIJINIOBITHOTO KOHTPOJIBHOIO OOJaJHAHHS YM 3aTpaT Ha HOro mpuaOaHHS,
TEXHIYHUX MOKJIMBOCTEH BUKOPHUCTOBAHHMX METOJIIB KOHTPOIIO, HasIBHOCTI
BHMKOHABIIIB MOTPiOHOT KBamidikariii.

[paBuibHUE 1 0OTpyHTOBaHMH BHOIp METOAIB i 3ac00iB KOHTPOIIO
3a0e3MEeYUTh BUTOTOBIICHHS BHUPOOIB MOTPIOHOT SKOCTI MPH MIHIMAJILHUX
E€KOHOMIYHHX 3aTpaTtax.
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