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Mera:
e (O3HalloMJIEHHS 3 OCHOBHUMH MOHATTSAMU: CUJIA, HANIpyra, nedopmaris,
BUBUYEHHS BHJIIB Ta METOIB KOHTPOJIIO AKOCT1 3BapHUX LIBIB.
e BuBuuTH MOCHITOBHICTh MIATOTOBYMX POOIT

e BuxoBaru 3aiikaBieHICTh Ta KOMIIETEHTHICTb 10 00paHoi mpodecii

MetajyiorpadgiuHi BUNpoOyBaHHS 3BAPHUX 3’€IHAHb

IIpouec yrBOpeHHS 3BAPHUX MIBIB CYIPOBO/IKYETHCS HAIPIBAHHSIM 1
PO3IUTABJICHHSIM TIPHCAIKOBOT'O MaTepiany i 3BapHUX KPOMOK, 1X CITUTBHOIO
KpHUCTaNi3alli€l0 Ta OXOJIOKEHHSIM, HArPiBOM 1 OXOJIOJKEHHSIM OCHOBHOT'O METaIy B
30H1 TEPMIYHOTO BILIUBY.

IIpu nboMy 3aJ1€2KHO BiJ pe:KUMIB i TEXHOJIOTIYHHUX 0CO0JIHBOCTEH 3BAPIOBAHHA
i TepMiYHOI 00POOKH CTPYKTYpa MeTaly IIBA Ta 30HM TEPMIYHOI0 BILUIUBY Oy/1e
pi3HoM0. BianoBiaHO Oy1yTh BIAPI3HATUCS 1X BIACTUBOCTI M XIMIYHUINA

CKJaj. BUBYCHHS CTPYKTYPHHX CKIIaIOBUX METATy Pi3HUX 30H 3BaPHUX 3'€JHAHDb
IPOBOAUTHCS P MeTanorpadiyHuX BUMTPOOYBAHHSX, SIK1 JO3BOJISIIOTH BUSBUTH
3MiHH, 110 MPOXOATh Y METAJIl MPU PI3HUX PEKUMaX 3BAPIOBAHHS 1 TEpPMOOOPOOKH.
IIpu MmeTtanorpadiunnx BUNPOOYBAHHSAX AOCTITKYIOTh XapaKTep pyiHHYBaHHS
3pa3kiB (BUJ 3JI0MY), MAKpO 1 MIKPOCTPYKTYPY 3BapHOTIO IIBa 1 30HU TEPMIYHOTO
BITUBY. KpiM 115010, Ha nutidax mis meranorpadiuHux BUTPoOyBaHb BU3HAYAIOTH
TBEPAICTh PI3HUX 30H 3BAPHOTO 3'€THAHHS.

JI71s1 BUBYEHHSI BUY 3JI0MY BUKOPHCTOBYIOTH 3pa3KH, sIK1 3pyHHYBaJIHUCh NPU
BUTNIPOOYBaHHAX PI3HUX BUAIB. OTJIs] 3JI0MY IIPOBOISITE HEO30POEHUM OKOM a0o0 3a
JIOTIOMOT OO0 JIYTIH 3 I€CSITUKPATHUM 30UTbIIeHHIM. [InacTnyne pyitHyBaHHS
XapaKTEePU3YEThCS YTBOPECHHAM "TIMIKH" B 3pa3kax, sSiki BUIPOOOBYIOTHCS HA PO3TSIT.
IlnacTu4yHi MeTau 1aK0Th BOJIOKHUCTHIA cipuii 3J10M 13 MaToBOO ToBepxHero. Lle
CBITYHUTH MPO HASIBHICTH OLIBII CIPUATIUBUX APIOHO3EPHUCTUX CTPYKTYP.

[Tpu kpuxKoMy pyHHYBaHHI 3MiHa PO3MIPiB 3pa3KiB HE3HAUHA, 3]I0M Ma€ OJIMCKYUHit
KPUCTAIIYHUHA BUTIISIT, METAN BiAPI3HAETHCS KPYITHO3EPHUCTOIO CTPYKTYPOIO 3
HU3BKUMU TJIACTUYHUMH BIIACTUBOCTSAMH.

3pa3ku pyiHYIOThCSI Y MicusiX HAABHOCTI AedeKTiB, SKi JIETKO BUABIISIOTHCS HA
3nomi. [lopu BUTTIAMAIOTH SIK KPYTIIi @00 BUTSTHYTI TyCTOTH 3 TJIAJIKUMU CTIHKAMHU.
[aps4i TpimuHA XapaKTEPU3YIOTHCSI TEMHOIO OKHCHEHOIO TIOBEPXHEIO; TOBEPXHS
MeTaTy XOJOJHHUX TPIIIUH ONMCKYyYa; MyCTOTH 3 TOCTPUMH KpasiMu BKa3yIOTh Ha
HAsSIBHICTh CTOPOHHIX BKJIFOYECHB (1HO1 y 3JI0Mi 30€piraroThCs i caMi BKITFOUCHHS).
TaxuMm grHOM, 32 BUJOM 3JIOMY MOKHA POOUTH BUCHOBOK PO OyIOBY METAITY B
MICII1 3JI0MY, PO HOTO OJAHOPIHICTh, CYLIUTBHICTD 1 IJIACTUYHI BIACTUBOCTI.
PYHUHIBHI METOJIM KOHTPO.JIIO 3BAPHUX 3'€JITHAHb

Jlo crioco6aM KOHTPOJTIO 3BApHUX 3'€THAHD 3 IX PYWHYBaHHSM BITHOCSTHCS: -
MeXaH14H1 BUITPOOYBaHHS; MeTasiorpadiuHi ToCaKeHHs; - CrieniaabHi
BUTIPOOYBAHHS 3 METOIO OTPUMAHHS XapaKTEPUCTHUK 3BAPHUX 3'€ THAHB.
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{1 BunpoOyBaHHs MPOBOASTH HAa 3BAPHUX 3pa3Kax, BUPI3aHUX 3 caMOro BUpoOy abo 3
CIeliabHO 3BAPEHUX KOHTPOJIBHUX 3'€/THaHb, BAKOHAHUX BIAMOBIIHO 10 BUMOT 1
TEXHOJIOT1€10 Ha 3BapIOBAHHs BUPOOU B YMOBAX, BIAMOBIIHUX 3BaproBaHHI. MeToro
[IUX BUMPOOYBAHb €:

OIlIHKA MIITHOCTI 1 HaJIMHOCT1 3BapHUX 3'€IHAHB 1 KOHCTPYKIIiii;

OLIIHKA SKOCT1 OCHOBHOTI'O 1 3BapIOBAJIbHOIO MaTepialiiB; OLIIHKA MPABUIBHOCTI

00paHoi TeXHOJIOT'11; OLlIHKA KBaTi(iKallii 3BapHUKIB.
BrnactuBocTi 3BapHOTO 3'€THAHHS 3ICTaBISIIOTH 3 BIACTUBOCTSIMHU OCHOBHOTO METAIYy.
PesynpraTti BBaXKaroThCsl HE3aJOBUTHHUMHU, SIKIIIO BOHU HE BiMIOBIAAIOTH 331aHUM
periaMeHTOBaHOMY PiBHIO.
OcHoBHMMM BUIIPOOYBAHHAMM € MexaHiuHi BunpooyBanus no 'OCT 6996-66
KW rependavyae HaCTYITHI BUAM BUNIPOOYBaHb 3BapHUX 3'€JHAHB 1 METaTy IIIBa:

BUIIPOOYBaHHS 3BApPHOIO 3'€/IHAHHS B I[UIOMY 1 METaLy PI3HUX IUISHOK
3BapHOTO 3'€THAHHS (HAIJIABICHOTO METAITy, 30HH TEPMiYHOTO BIJTUBY, OCHOBHOTO
MeTally) Ha CTaTUYHe (KOPOTKOYACHE) PO3TATYBAHHS, CTATHYHUIN BUTHH, yIapHHUNA
BUTHH (Ha HaJpi3aHUX 3pa3Kax), Ha CTIMKICTb MPOTH MEXaHIYHOTO CTapiHHS,
BUMIpP TBEPJIOCTI METAIY PI3HUX AUISTHOK 3BAPHOTO 3'€THAHHS 1 HATUIABJICHOTO

MeTay.
KoHTpomnbHI 3pa3ku AJig MEXaHIYHUX BUIIPOOYBaHb BUKOHYIOTh MIEBHUX PO3MIpIB
(puc. 1).
BunpoOGyBaHHSIMM Ha CTATUUHUI pPO3TAT BU3HAYAIOTh MILHICTh 3BAPHUX 3'€IHAHb.
BunpoOyBaHHsIMM Ha CTATUUHUI BUTMH BU3HAYAIOTh IUIACTUYHICTD 3'€THAHHS 32
BEJIMYMHOIO KyTa BUTMHY /10 YTBOPEHHS MEPIIOTO TPILIMHU B PO3TATHYTIH 30HI.
BunpoOyBaHHs Ha cTaTUUHUI BUTHH IIPOBOSATH HA 3pa3Kax 3 MO3J0BKHIMHU 1
HONIEPEYHUMHU I1IBAMH 31 3HATUM IOCUWICHHSM IIBA BPIBEHb 3 OCHOBHUM METAJIOM.
BunpoOyBaHHsIMM Ha yapHUI BUTHH, a TAKOXK YIapHUN pO3pUB, BU3HAYAIOTh
yIapHY B'SI3KICTh 3BAPHOTO 3'€THAHHS.
3a PesynpTaTaM BU3HAYEHHS TBEPJOCTI CYASATh PO CTPYKTYPHI 3MiHHU | cTyneHs
MOJIKAJIKK METaTy MPH OXOJIOKCHHI TICIIs 3BapIOBAHHS.
Mertanorpadiudi J0CTiKEHHS 3BapHUX 3'eqHaHb. OCHOBHHUM 3aBJaHHSIM
MeTajaorpadiqyHOro aHadi3y € BCTAaHOBIICHHS CTPYKTYPH METAIy 1 SIKOCTi 3BAPHOTO
3'eTHAHHS, BUSIBIICHHS] HASIBHOCTI 1 Xapakrepy nedexriB. Meranorpadiudi
JOCIIHKCHHSI BKIIOYAIOTh B c€0€ MaKpO-1 MIKPOCTPYKTYPHUN METOIN JOCIIKEHHS
MeTalliB
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BUJMMUX J1€(EKTIB B PI3HUX 30HAX 3BAPHUX 3'€/THAHb.

[Tpu MiKpOCTPYKTYpHOMY aHaNi31 (MUKpOAHATIU3) JOCHIIKYEThCS CTPYKTYpa MeTaly
npu 30u1bIIeHH] B 50-2000 pa3iB 3a 10MOMOroX0 ONTHUYHUX MIKPOCKOIIIB.
MikpoaocaiaKeHHsI 103BOJIsI€ BCTAHOBUTH SIKICTh METAIly, B TOMY YHCJI1 BUSIBUTH
MepeBUTpaTa METATY, HAABHICTh OKCHUJIIB [0 MEKaX 3€PEH, 3aCMIUCHICTh METaTy
HEMETAJICBUMU BKJIIOUCHHIMU (OKCUJIaMHU, CyIb(diTamMu), BEIUUUHY 3€pEH METaly,
3MiHA CKJIaly METaly IpH 3BapIOBaHH1, MIKPOCKOMIYHI TPIUIUHU, IOPH 1 ACSAKI 1HIII
ne(deKTH CTPYKTYpH.

Meronuka BUTOTOBICHHS HUTI(IB AJ11 MeTaorpadiuHuX AOCTIIKEHb MOJISTaE B
Hapi31i 3pa3KiB 3 3BAPHUX 3'€IHAHb, LTI yBaHHS, MOJIPYBAaHHS 1 TPABICHHS
NOBEPXHI METaTy CleliaIbHUMH MPOTPaBaMHU.

Mertanorpadiude 1OCHIKEHHS 3BapHUX 3'€IHaHb JOMIOBHIOETHCS BUMIPOM TBEPIOCTI
1 Ipy HEOOX1THOCTI XIMIYHUM aHAIII30M.

CrenianbHi BUIPOOYBaHHS MPOBOASATH 3 METOK0 OTPUMAHHS XapaKTEPUCTHK 3BAPHUX
3'€eTHaHb, 110 BPAXOBYIOTh YMOBHU €KCILTyaTallli 3BapHOi KOHCTPYKIIIi: - BU3HAUCHHS
KOPO31MHOT CTIMKOCTI JIsl KOHCTPYKIIIH, 110 MPaIO0Th B KOPO3IMHUX CEPEIOBUIIAX;
- BroMHO1 MIIIHOCTI IpH HUKJIIYHUX HABAHTAKEHHSX; TOB3YYOCTI MPHU EKCILTyaTallii
B yMOBaXx Jii MIJBUIIICHUX TEMIEpaTyp 1 iH.

I[utanusa a5 camonepeBipKu:
1. IIlo Take MeTOaAM KOHTPOJIIO?
2. 1Ilo Take yJbTpa3BYKOBHIl MeTO] KOHTPOJIIO?
3. Slke 3aBaHHSA Bi3yaJbHOT0 KOHTPOIIO?
4. 1o Take MexaHiuYHi BUIPOOYBaHHS?
5. o Take BuMipoBaHHs?

JlomamHe 3aBIaHHA:
OnpauoBaTn MaTepiaja B MiAPYYHUKY M2 c.447-451

BukoHaTH KOPOTKHUI KOHCIIEKT
v JlaTy BignoBiai Ha 3anuTaHHs
v ®ortorpadiro KOHCIEKTY HaicJaTH BHKJIaga4y mTanatko@ukr.net
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