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I'ABOHHOJYMEHEBE ITASAHHSA BUPOBIB MIJTHO-
OUHKOBHUMHA I OJIOB’AHO-CBUHIEBUMHA
NPUITOAMHU

BCTYIl

[lasiHHS — 1e mpolec OTPUMAHHS 3’ €AHAHHS 33 JOIIOMOTO0 IIPHIIOIB,
110 MalTh TEMIIEpaTypy IUIABJICHHS HIXKYY 3a TEMIIeparypy IUIaBICHHS
3’€IHYBaHMX MaTepialliB i NPH KOHTAKTi PO3IUIABICHOTO TPHIIOK 3
HArpiTUMH KPOMKaMH MK HHMH BHHHKA€ aJre3iifHa B3aeMomis 3
YTBOPEHHSIM MIKMOJICKYJSIPHUX 1 MIKKPHUCTATIYHUX 3B’ SI3KiB, B PE3yJbTaTI
YOro MPU OXOJIOJKCHHI YTBOPIOETHCS HEPO3’ EMHE 3’ €THAHHS.

[TepeBaru nasiHHs:

1. Jo3Bomnsie 3'enHyBaTH MeTanu B Oy/b-SIKOMY CIONy4YeHHI -
TakK sIK MPU MasiHHI 3’€IHYBaHI KPOMKH HE PO3IUIABIISIOTHCS, a MK HUMH 1
MIPUIIOEM BHHUKAE TEPEBaXKHO ajAre3iiHa B3a€MOJIis, 1€ Ja€ MOXKIIUBICTb
3’€HYBaTH METOJaMH TAasHHS METalypridiHO HECYMICHI Marepiaiu, sKi
HEMOJXKJIBO 3’ €JHATH 3BAPIOBAHHSAM,

2. [MastHi 3'eqHAHHS JIETKO PO3'€MHI - IPU HArpiBaHHI MasHOTO
BUpoOy [0 TeMIepaTypd IUIABJICHHS IIPUIIOI0 3arOTOBKM MOXKHA
po3’eqHatu 0e3 MOpYIIeHHA iX (GOpPMH i po3MIpiB i, NMPU HEOOXiTHOCTI,
3MasTH 3HOBY;

3. MoskiuBe 3'€qHAHHS METAIIB 13 HEMETaJaMu;

4. Tounime BuTpUMyeThCs GopMma U po3Mipu BHpoOOy, 00
OCHOBHHH MeTaJl He TOIUTHCS;

5. Jo3Bouisie ofiepKyBaty 3'€THAHHS 0€3 3HAUHUX BHYTPILTHIX
HaTpyXeHb 1 63 KopoOIeHHS BUPOOY;

6. [TinBumeHa npoayKTUBHICTh MPOLECY JO3BOJSE MAsATH 32
OJIUH MTPUHAOM BEIIMKY KUTBKICTh BUPOOIB;

7. Kynbrypa BupoOHHIITBA; MOXKIIMBa MOBHA MEXaHizallis Ta
aBTOMAaTH3aLlisl.

ToMy mporec mNasHHS 3HAXOJUTh MIMPOKE 3aCTOCYBaHHS NpHU
BUTOTOBJICHHI PI3HOMaHITHUX BUPOOIB.

VYTBOpEeHHSI NAasHOTO 3'€IHAHHA CYHPOBOIKYETbCA CIIAEM MIX
NPUINOEM 1 massHUM MaTepiaioM. Cnail — nepexigHui map, o YTBOPHUBCS B



pe3ynpTaTi 3MOYYBaHHS MIPH TEMIIEPATypi MAKHK il HACTYIMHOT B3a€MO/Iii Ha
TPaHMIl «OCHOBHHI MeTal — IPHUTIIID».

1 3ATAJIBHI NOJIOKEHHAA

IIpm razomomymeHeBOMYy cIroco0i mMasgHHA 3’€IHYBaHI KPOMKH
3arOTIBOK HArpiBalOThbCA N0 TEMIeEpaTypud pO3TIKaHHS TPUIOKD 32
JOMIOMOTOI0 Ta30BOTO MoMyM’st. il 1bOro MO>KHa BHKOPHCTOBYBATU SIK
3BHYAMHI ra303BaplOBAIbHI NAsJIBHUKKA 3 OJHOCOIUIOBUMH MYHAILITYKaMH,
Tak 1 OararodakenbHi MasIbHUKH, MPU3HAYEHI IS MiIIrpiBy BHPOOIB 1
OTIJIaBJICHHS HAIMMJICHUX OKPHUTTIB.

l'azomomymeneBuid cmocid TasHHAS MOJXKHA 3IIHCHIOBATH SK 3
BUKOPHCTaHHSAM BHCOKOoTeMmeparypuux (t,, > 500° C), rak i
HU3bKOTEeMIepaTypHuX (i, < 500° C) mpumois.

Jlo BuCOKOTeMIIEpaTypHUX IPHIIOIB, SKi MOXXHa BHUKOPUCTOBYBATH
MIPH Ta30MOJYMEHEBOMY CITOCOO1 TMAasiHHSA, BIOHOCSATHCS MiTHO-ITMHKOBI,
MigHO-(hocdopucTi, MiTHO-HiKeJIeBi, HiKeNeBi, CpiOHI 1 aJTFOMiHI€BI MPHUIION.
Jlo HU3BKOTEMIIEpaTYpPHUX IMPHIIOIB BIJHOCATHCS OJIOB’SIHO-CBHMHIIEBI 1
0JIOB’ THO-IIMHKOBI. Haii0inpm PO3MOBCIOIKEHUMH cepen
BHUCOKOTEMIIEPATYPHHUX MPHIIOIB € MiTHO-IIMHKOBI nipunoi (JI-62, [IML] 54,
JIOK 62-06-04), 3 temneparyporo mnasieHHs t,, = 875 — 905° C, ski
3aCTOCOBYIOTh JUISI TTAsTHHS MiJli, HIKEJI0, PI3HOMaHITHUX CTaJlel 1 4aByHiB.
Bonu jemo mocTynarThCs CpiOHUM IPHUIOSAM 33 TEXHOJOTTYHUMHU
BJIACTUBOCTSAMH, a MIAHO-HIKEJIEBUM 1 HIKEJIEBUM — 3a MILIHICTIO 1
TEMIIEPATYPOCTINKICTIO, 3aTe € HAHOIBIII JSIIEBI 1 JOCTYIIHI.

Cepel HU3BKOTEMITEPATYPHHUX TIPUIIOIB HAMOLIBII YHIBEpCATLHUMH 1
PO3MOBCIOKEHUMHU € 0J10B’stHo-cBuHIEeBI ([TOC-30, TTOC-40, ITOC-61),
SK1 MaloTh TeMIeparypy riaenesHs t,, = 180 — 250° C. OnoB’siHO-IIUHKOBI
BUKOPHUCTOBYIOTH JUIsI AsIHHS aJIIOMiHIIO 1 HOrO CIIaBiB.

[Ipu razomonmymMeHeBOMY TMasHHI MOXXHa BHKOPHCTOBYBATH pi3Hi
TUIHU 3’ €HaHb, OJHAK HAHOIJIBII PO3MOBCIOKEHUMH € CTHKOBI 1 BHAITYCK.
3a30p MK KpOMKaMH JAeTajlell NpuIiil MoXKe 3aloBHIOBATU 332 PaxyHOK
KaniiapHuX cril abo cun rpasitanii. [Ipy nasHHI KaniaspHUME criocoOoM
3a30p MK KPOMKaMH TOBHHEH 3HaxoAuTuch y Mexax 0,05 — 0,15 mm.
Sxmo mnpu 30upaHHI 3aroTiBOK HEMOXJIHMBO 3a0€3MEYnTH BKa3aHy



BEJIMUMHY 3a30pa, MIATOTOBKY KPOMOK 3IIHCHIOIOTH K TPU 3BapIOBaHHI i
MasHUHN MoB (POPMYEThCS 32 paXyHOK CHII TpaBiTallii.

Kpomku 3arotiBok nepen nasHHSAM [TOBHHHI OyTH peTeNbHO OUYHIICHI
1 obe3xupeHi. g yCyHeHHs OKMCHHMX IUTIBOK 3 TOBEpPXHI KPOMOK, SIKi
YTBOPIOIOTBCS B TIPOLIECi HarpiBaHHS, 3acTocoByOTh (mrocu. Ilpm
BHCOKOTEMIIEpaTypHOMY TMasHHI OULTBIIOCTI MeTaliB, 3a BHHATKOM
ANIOMIHIEBUX CIUIABiB, BUKOPUCTOBYIOTH IOPOIIKOBI (PIIOCH Ha OCHOBI
oypu (Na,B,O7) i 6opnoi kucnoru (H,BO;). dnrocu BHOCITE y 30HY
MasHHS TOCUTaHHSM, a00 HArpiTH KiHEUb MPHITOI0 3aHYPIOIOTh y 0aHOUKY
3 (¢arocoM, 3aBASKUM YoMy (IIOC HaTWNae Ha TPUIA 1 pa3oMm i3
HUMBHOCUTBLCS y 30HY MasiHHA. MOKHA 3a3lajeriib HaHocUTH (iroc Ha
KPOMKHM 3aroTiBOK Yy BUTISAAI TAacTW, 3aMilllaHii Ha BOJI, (YacoM 3
HEBEJIMKOIO KUTBKICTIO CHITIKaTy ad0 altoMiHATy HATpilo).

[Tpu HU3BKOTEMIEPATYPHOMY MAasHHI OUTBIIOCTI METAiB B SIKOCTI
(IrOCY BUKOPUCTOBYIOTH PO3YHMH XJIOPHUCTOTO IWHKY B CYMIIIl 3 COJISTHOIO
KHCIIOTOF0 a00  XJIOpUCTUM amoHieM. Xopomi pe3yibTaTd A€
BUKOPHUCTaHHS B sIKOCTi (uitocy oprodocdopHoi KHCIOTH, a I MiITHUX
CIUTaBIB CIIUPTOBOTO po3unHy KaHiom. Pifki ¢urocu BHOCSTBECA y 30HY
HassHHS ICH3JTHKOM.

Ilepen moyaTkoM mporiecy MmasHHS 3a3AaJIerib MiArOTOBICHI JeTali
30MpaloTh 1 B3a€EMHO (DIKCYIOTH 3 METOI0 3a0e3MeueHHs OTPiOHOTO 3a30py.
HarpiBaHHs KDOMOK 3/Ii{CHIOIOTH HU3bKOTEMIIEPATYPHOIO 30HOIO TIOJIyM s,
BUTPUMYIOUH BiJICTaHb Bij siipa 10 MOBepXxHi BHpoOy 4 — 10 MM mpu
NasHHI BUCOKOTEMIIEpaTypHUMH mpumosiMd 1 10 — 15 MM mpu masHHI
HHU3bKOTEMIIEPATYPHUMH TIPHUIIOSMH.

[licnss HarpiBaHHsA 30HHM TasHHSA 10 Temneparypu 0,4 — 0,6 t,
NPUTNIOI0 Ha KPOMKHM HAHOCATH (IoC 1 TPOJOBXKYIOTH TPITH J0
TEeMIIepaTypu IUIABJICHHS TPHUIIOI0, MEPIOJUYHO TOPKAIOYHCH KPOMOK
MPYTKOM TIPUIIOI0, KiHEIb SKOTO MOKPUTHH QurrocoMm. Sk Timbku mpumiit
MOYMHAE IJIABUTUCh B 30HY MasSHHSA JOJATKOBO BHOCATH (UIIOC, a MOTIM
PO3IUIABISIOTh MOTPIOHY KUTBKICTH mpHIor 1 QakenoM momxym’s
PO3TaHAIOTh MOro B3JOBXK CTHKA, 3a0e3Meduyroud MOTpiOHEe (opMyBaHHS
nasHoro mBa. He MoxxHa neperpiBaTi 3’€1HaHHA, 00 11€ MOX€E CIPUYUHUTH
BUTIAPOBYBAHHSI IIMHKY 1 YTBOPEHHS T[OPUCTOTO IIBa 3 HHU3bKUMH
eKCIuTyaTallifHuMu  BiacTuBocTsMH. llicns  ocTuranHs jeranedl Ha
CHOKIHHOMY MOBITpi iX OYMIIYIOTh 1 IPOMHUBAIOTH Bij 3aiHUILIKIB (irocy i
HIJIaKYy.



2 META POBOTH

OnaHyBaTH TEXHIKY Ta30MOJIyMEHEBOTO TIAasHHSA CTaled MiIHO-
[IUHKOBHMH 1 OJIOB’THO-CBUHLICBIMH ITPUTIOSMH.

3 YCTATKYBAHHSA I MATEPIAJIN

3.1 IMoct razoBoro 3BaproBaHHs 3 NaNbHUKOM 12,
3.2 ITmactunu i3 cram CT. 3 TOBIUHOIO 2 — 4 MM.
3.3 JIpiT i3 BUCOKOTEMIIEPaTypHOTO MpuIioro JI-62.
3.4 Ilpytku mpumoro [10OC-30.

3.5 IIpoxapena Oypa.

3.6 Po3unH XJI0pUCTOTO LIUHKY.

3.7 OO11eHBKY.

3.8 MonoTok.

3.9 3yowuo.

3.10 Tepmyr.

3.11 AGpa3uBHHUI Narip.

3.12 KepHo.

3.13 Jlemara.



4 METOAUKA BUKOHAHHSA POBOTHU

4.1 3ayucTUTH TOPIi IDIACTHH 1 MPWIETIy YaCTHHY IOBEPXHI Ha
mupuHi 20 MM.

4.2 Hanectn mo 4 — 5 KepHEHb Ha 3auYMILCHIM TUIAHII TMOBEPXHi
KOXKHOI TMJIaCTUHM Jisi 3a0e3MedeHHs] MOTPiOHOI BEIMYMHM 3a30py MIiXK
310paHUMH IO TTasTHHS 3aTOTiBKaMHU.

4.3 3ibparu ABi ruiacTWHU 3 HamyckoM 10 MM. 3aiCHHTH mpornec
NasHHS 310paHoro 3’ €JHAHHS MiTHO-IIMHKOBHM IIPUIIOEM 13 3aCTOCYBaHHAM
B SIKOCTI pirocy Oypu.

4.4 Tlicns ocTuraHHs 3pa3KiB OYHUCTHTH IX BiJ 3aJHINKIB (IFOCY i
OLIIHUTH SIKICTH (pOpMyBaHHSI MASHOTO IIBA 10 30BHIIIHLOMY BUJTY.

4.5 3namaty 3amasgHW CTHK 3a JOMOMOTOI0 3yOmia i MOJOTKa.
OuinuTe TIUOWHY 1 PIBHOMIPHICTh MPOHUKHEHHS IPHIIOI B 3a30p MiX
JeTasiMi (TTMOMHY MPOTIa0) 1 HasBHICTh BHYTPIIIHIX Ae(EKTIB B MasHOMY
IIBI.

4.6 3i0patu MiATOTOBJICHI aHAIOTIYHUM YWHOM IUIACTHHU 1 3amasiTh
iX OJIOB’SIHO-CBHHIIEBUM IIPHIIOEM 13 3aCTOCYBaHHSM B SIKOCTI (irocy
PO3YMH XJIOPUCTOTO IIHKY.

4.7 OuinuTy sKicTh GOpPMyBaHHS MAasHOIO IIBA, a TAKOXK HAsBHICTh
BHYTPINIHIX e(EKTiB i INIMONHY MPOTIAL0.

4.8 TlpoananizyBaTH NPUYUHH, SIKIi MOTTH CIPUYUHHUTH TIOSIBY
nedeKTiB B HassHuX 3’ eqHaHHAX. OPOpMHUTH 3BIT 11O POOOTI.

5 3MICT 3BITY

Y 3BiTi 10 1a00paTopHOi poOOTH BKA3aTH ii Ha3BY, METY 1 METOIUKY
BUKOHAHHS, OIMCATH PE3YJIbTATH EKCIIEPUMEHTIB, JaTH 1X aHasi3 i 3po0uTH
BHUCHOBKH 110 POOOTI.



6 KOHTPOJIbBHI 3AIIMTAHHA

6.1 CyTts mporecy mnasHHI, HOTO BiIMIHHOCTI BiJ TIPOIECY
3BapIOBaHHA.

6.2 SIki TUIH NPUTIOIB BUKOPUCTOBYIOTh ISl TAsiHHS?

6.3 Slki pe4oBMHHM MO>XHA BUKOPHUCTOBYBaTH B SIKOCTi (pirociB mpu
nastHHi?

6.4 Sk BinOyBaeThcst HOpMyBaHHS MasHUX LIBiB?

6.5 SIka TexHiKa BUKOHAHHS MPOLECY MasHHsI?

6.6 Slxa nmpu4rHa yTBOPEHHS A€(PEKTIB B MasTHUX MIBaX?

7 BKA3IBKH 3 TEXHIKHW BE3IIEKHA

7.1 PoboTH 3 ra3omoayMeHeBOro MasHHs MPOBOJUTH Ha POOOUOMY
MOCTY TA30BOTO 3BAPIOBAHHS METATIB MPH BKIIOYSHIH MiCIIEBI BUTSKHIN
BEHTHJIIALIT.

7.2 Ilpu BUKOHAaHHI pOOIT 3 TasHHS OIATHYTH XallaT, 3aXWCHI
OKYJISIPH 1 PYKaBHIII.

7.3 Ilpu QopmyBaHHI Ta30BOT0 TMOJYM’S BIJKPUTH KHCHEBHI
BEHTHUIIE, IIOTIM A€ THICHOBHH 1 3aMaInTH
NOJMyM’s, a TMOTIM 3a JOINOMOIOK BEHTWIIB BiAPETyJIIOBaTH HOIro
MOTY)KHICTh 1 XapakTep.

7.4 Harpiri i 3anasiHi 3pa3ku OpaTH TUIbKH OOIIEHbKaMH.

7.5 Ilpu raciHHi MOXyM’s 3aKPUTH CIIOYATKY alleTUICHOBUI BEHTHIIb
Ha MaIbHUKY, TIOTIM KHUCHEBHH.

7.6 Jlamatu 3pa3ku HEOOXiTHO 00epeKHO, OO HE OTPUMATU TPABMY
TIpH iX pyWHYBaHHI.
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