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TekcT Jexkuii

1. 3aranbHa kiaacugikauis oaus. ba3zosa osmBa.

OcHOBHE TMpHU3HAYEHHS 3MalllyBaJbHUX MarepialdiB — 3MEHIIEHHS 3HOCY
JeTaneu, o TPyThCs, 1 3HUKEHHSI BUTPAT €HEPrii Ha nojojaHHsa TepTs. OKpiM 1ux
GyHKIA, 3MallyBajbHI MaTepiald BUKOHYIOTH 1 IHIN: BIOBOASTH TEIUIO  Bij
JeTaned, MO0 TPYThCs, OOepiraloTh JeTami BiJ KOPO3ii, OYHINAIOTh IMOBEPXHI
TEpTs. BiJl MPOAYKTIB 3HOCY 1 IHIIUX JOMIIIOK, TEPMETH3YIOTH BY3JIU TEPTH.

KnacudikyroTs 3marniyBaibHiI MaTepialid Tak camo, K 1 MajuBa; 3a arperaTHUM
CTAaHOM, 3a POJIOM BHUXIJHOI CHPOBUHHM, CIOCOOOM OTPHUMAHHS 1 ITHOBUM
MIPU3HAYCHHSIM.

3a arperaTHUM CTaHOM 3MalllyBajdbHI MaTepiaiu IIIATHCA Ha:

pIIKi, SIKI HA3UBaIOTh MAacjaMH, BOJOJIIOTH IEBHOI IUIMHHICTIO (HApTOBI 1
POCJIMHHI Macia);
— macTudHl (200 KOHCHUCTEHTHI), SKI Ha3WBalOTh MAaCTHJIAMH, 3HAXOJSITHCS B
Ma3zenoAiOHOMYy CTaHl (TEXHIYHMM Ba3elliH, COJIAO0JIM, KOHCTAIIHU, )KUPH 1 1H.);
— TBEpJAl — MACTUIBHI MaTepialii, sKI He 3MIHIOIOTh CBOTO CTaHy Mif M€
TeMIepaTrypu Ta TUcKy (rpadir, cmoma, Tambk i iH.) IX 3a3BMuaii 3aCTOCOBYIOTH
y CyMilll 3 PIAKUMU a00 TUIACTUYHUMM MACTWJIBHUMH MaTepiajaMu.

3a MOXOKEHHSM PO3PI3HAIOTH Maca:

— MiHEpaJbH1, 00 HAPTOBI — OCHOBHA IpyNa MacCTUJIBHUX Macell, 1[0 BUITYCKAIOThCS
(6imbmr 90%). 3anexxkHo BiAg cnocoOy OTpUMaHHA iX MOAUISIOTH HA JUCTUIISATHI,
3QJIMIIIKOBI, KOMIAayH/I0BaH1 a00 3MillIaHi;
— PpOCIMHHI 1 TBapwHHI, [0 MAalOTh OpraHiyHE NOXO/KeHHA. PocoumHHI Macna
OTPUMYIOTH HUISIXOM TEpepoOKH HACIHHS TIEBHUX POCIWH;, BHUPOOJISIIOTHCS
KacTOpOBe, TIPUMYHE 1 CBUPINOBE Maca.

TBapuHH1 Macia BUPOOJISIIOTH 3 TBAPUHHUX KHUPIB (OapaHsye 1 SI0BUYE Callo,

TEXHIYHUI pUO'siunii >kup, KICTKOBE Macio 1 1H.). OpraHiuHi macia B MOPIBHAHHI 3
Ha(TOBUMHM MalOTh Kpallli 3MallyBalibHI BIACTUBOCTI Ta HU3bKY TEPMIUHY CTIHKICTb,
TOMY iX YacTillle BAKOPUCTOBYIOTh Y CyMillli 3 HA)TOBUMU;
— CHUHTETHUYHI, OTPUMYIOTh 3 PI3HOI MOYATKOBOI CHUPOBUHHU PIZHUMH METOJAMH
(kaTamiTHYHA TOMIMepH3aIlisa piakux abo Ta30moiOHMX BYTJEBOAHIB HAa(TOBOI 1
He HapTOBOI  CHUPOBHHH; CHUHTE3 KPEMHIMOPTraHIYHUX CIIOJYK, OTpPUMaHHS
(GTOPBYIIIMIICBUX Macell 1 iH.).

CuHTEeTHYHI Maclla MarTh BCl HEOOXIJHI BJIACTUBOCTI, MPOTE 3-3a BUCOKOI
BapTOCTI 3aCTOCOBYIOTHCSI TUIbKM B HaWBIANOBIAAJIBHINIUX By3/1aX TEPTS.

Hait61y1p111 mmpoKoro NomupeHHs: Ha0yJIi MOJIICHIIOKCAaHOBI Maciia — CHJIIKOHU
— Jii BHUCOKUX TeMIlepaTyp, MarOTh HH3bKY TeMIepaTypy 3acTHTaHHs 1 rapHi
AHTHKOPO31MHI  BJIACTUBOCTI, MajO 3MIHIOIOTH B'S3KICTh TPHU KOJMBAHHAX



TeMIeparypu. 3MallyBajbHa 3JaTHICTh iX JEHI0 Tipiie, HDK HAaTOBUX  Maced.
[TominmmTy 10 BIACTUBICTH MOXHA JOJaBAaHHSAM BIAMOBIIHUX MPHUCAIOK.

[HmIor0  TpyIor  CHMHTETMYHHUX Macel €  MOJIAJNKUITIIKOMI, 10 €
OpOAyKTaMU KOHJAEHcalii JBoaToMHUX cnupTiB. Ili Macna He yTBOPIOIOTH
BIIKJIAJICHh Ha HArpiTUX [JeTajsiX, MaTh TapHY 3MallyBajbHy 31aTHICTH 1
B'SI3KICTHI BJIACTMBOCTi, @ TaKOXX HU3BKY TeMIieparypy 3acturanss (o -65 °C). 3-
3a BUCOKOT BapTOCTI LI Macjia He HaOyJIH1 HIMPOKOTO MOIITHPEHHS.

Jis poOOTH B arpecMBHUX CEpElOBHUINAX, a TaK0X B YMOBaxX BHUCOKHX
TeMIrepaTyp BUTOTOBJISIOTH (TOPBYIJICIIEBl 1 XJIOPBYIUIMIIEBI Macia. Hemomik ix
— pi3Ke MHiJBUIIEHHS B'S3KOCTI NpM 3HMKEHHI TEMIIEPATypU. 1X BHKOPHCTOBYIOTH
IIPY BUTOTOBJICHH] CHEIaIbHUX MJIACTUYHUX MACTHUJI 1 PITUH IS T1JPOCUCTEM.

3a npu3HAYECHHSIM MacTWIbHI MaTepiajiv NOAUIAIOTHCS Ha Maca:

— MOTOpHI, IPU3HAYEH] IJIs1 JBUTYHIB BHYTPIIIHBOIO 3TOPAHHS;

— TpaHCMICIFHI, BXXHBaHI B TPAHCMICISIX TPAKTOPiB, aBTOMOOLIIB, KOMOaliHIB,
CaMOXIJHMX 1 1H. MaIlINH;

— TiApaBIiYH] — I TIAPOCUCTEM PI3HUX MAIIINH;

— IHIyCTpiaJIbHI — JIJISl 3MalllyBaHHs MAaIlWMH 1 MEXaHI3MIB PI3HOTO MPOMHUCIOBOTO
yCTaTKyBaHHs (BEpCTaTiB, IPOMHUCIOBUX PEAYKTOPIB);

Macna pi3HOro NOpU3HAYEHHS — KOMIIPECOPHI, IMIIHAPOBI, XOJOAMUIIbHI 1
TypOIiHHI.

[To Temneparypi 3aCTOCYBaHHS pO3PI3HSIOTH:

— HU3bKOTEMIEPATYPHI, 1J1s TemnepaTypu He outbiue 60 °C;

— CepeIHbOTEMITepaTyPHI, III0 BUKOPUCTOBYIOTH Ipu Temneparypax 150-200°C;

— BHCOKOTEMIIEpaTypHi, $KI BUKOPUCTOBYIOTh Y BYy3JlaX, IO MiAJAIOThCS il
temrepatyp 70 300 °C 1 Buie (MOTOpHI Macia).

MactunpHi, MOTOPHI 1 TPAaHCMICIHHI Maciia OTPUMYIOTh 3 Ma3yTy. B pe3ynbraTi
BAKYYMHOI MEPEroHKH OTPUMYIOTh 0a30B1 AMCTWIATHI Maciia, a MPOAYKTH, L0
3aMMmMInCs  (HamiBryJpoH 1 TYApPOH), BUKOPUCTOBYIOTH IS OTpUMaHHS
3IMIIKOBUX Macell. XapakTepHa OCOOJUBICTh AUCTHUISTHUX Macesl — iX XOpOIl
B'SI3KICTHOTEMITEpATypPHI BJIACTUBOCTI 1 BUCOKA TEPMOOKHCHIOBAJIbHA CTAOUIbHICTD.
Ane B IMX MaciaXx Majo CIOJIYK, IO BOJIOAIIOTh BHCOKOI MACISHUCTICTIO,
TOOTO MIITHICTIO MACJISTHOI TITIBKH.

3anMImKOBI  Macia,  HABIAKH  BOJOMIIOTHP  BHUCOKOK  IPHUPOJTHOIO
MAaCJISTHUCTICTIO, ane MIOTaHUMU HU3BKOTEMIIEPATYPHUMHU i
B'SI3KICTHOTEMIIEPATYPHUMH BJIACTUBOCTSAMHU. BHCOKa MAaCHSHUCTICTH 3aJIMIITKOBUX
Macesl TOB'sI3aHa 3 MPOJYKTaMHU  OKHCIIOBAJIBHOI MOJIIMEpH3allii, 10 B HUX
3HAXOAATHCS (HATOBUMU CMOJIAMH).

2. OcHoBHi (pyHKUII aBialiiHUX 0J1MB.



ba3oBi Mmacma B 3ajeXHOCTI BiJ CKJIaay MOXYyTb OyTH HapTOBHUMH,
CUHTETUYHUMH a00 HANIBCUHTETUYHHMU.

HadToBi 6a30B1 Macina — oIepKyIOTh 13 3aJUIIKY (Ma3yTy), 110 YTBOPIOETHCS
micisg atMocdepHoi TeperoHkn HadTH 1 BHUIAJCHHS 3 HBOTO OCH3WHOBUX 1
nu3enbHuX ¢pakiiil. Leit 3anumok migaaeTsess mogaibIii nepepooi, ska BKI0YAE
BaKyyMHY I€pEroHKY, OUMIICHHs, aeacdanbTu3aiiio, aenapadiizamico Ta 1HIII
nporecu HadTONEpPepOOKH:

— BaKyyMHa TEperoHka JO03BOJisi€ TMO30yTUCA BHUCOKOKHUIUISTYMX KOMITOHEHTIB
(ryapoH) 1 PpO3AUIMTH TIPOAYKT, IO TEPEepoOIseThCs, HA psaa  ppaxiiiid
(mCcTUNATIB), SAKI MalTh PI3HY TEMIeEpaTypy BHUKINAHHS, a 3HAYUTh 1 PI3HY
MOJICKYJISIPHY Macy, CKJIaJl 1 BJIaCTUBOCTI (TYCTHHY, B'S3KICTh, 1HIEKC B'SI3KOCTI,
TEMIEPATypy clajgaxy TOIIO);

— OYMIICHHS (CEJICKTUBHAE CEPHOKHCIIOTHE, T1IPOOUYHUIIEHHS, aacopOIliitHe 1 1H.)
NPOBOAUTLCA  JUIsl  BUJAJNEHHS HEOaKaHMX KOMIIOHEHTIB  (CIpYMCTUX 1
KHUCHEYTPUMYIOUMX 3'€IHAHb, HETPAHWUYHUX BYIJIEBOJHIB TOINIO), SKI Yy HpoLECl
poboTH Macen MOXKYTh POOWUTH HETATUBHUM BIUIMB. 3a3Hauy€Hl BUIIE METOIU
OUMIIIEHHS B 3aJEKHOCTI BiJf OOpaHOI TEXHOJOTIYHOI CXEMH  MOXKYTh
3aCTOCOBYBATHUCS SIK CAMOCTIMHO, TaK 1 B CIIOJIyY€HHI1 3 IHITUMU METO/IAMH.

Had¢rosi 6a30B1 Macia, oTpuMaHi 3a TPAAULIITHUMU CXeMaMU BUPOOHULITBA Ta
OUMILICHHS, SBJISIOTH COOOI0 CKJIaJIHI CyMillll BYTJIeBOIHIB (130mapadiHOBUX, Ha(TO-
napaiHOBUX, HaQTO-apOMATHYHUX, APOMATUYHUX PI3HOI CTYMEHI LMKIIYHOCTI) 3
MosekyssipHoto macoro 300...750 1 yrpuMyrounx y ckiaai mosiekya 20...60 aromis
BYIJICLIO, @ TAaKOXX TeTePOOPTaHMYHUX 3'€IHaHb (YTPUMYIOUHMX KHUCEHb, CIPKY,
a3oT 1 geski Mertaym). Lli macnma maroTh 1HAEKC B's3kocti mpubauzHo 90...100
OJIMHUIIb.

— neachanbTU3alis MPOBOJUTHCA IS BUAAICHHS 3 BHCOKOB'S3KOTO 3aJIHUIIKY
MICJI BaKyyMHO1 MEPETOHKU ac(aibTeHOB — BUCOKOMOJICKYJISIPHUX MPOAYKTIB, IO
BUKJIMKAIOTh MiJBUILCHE Harapo- i JaKOyTBOPEHHsS Npu poOoTi ofid. OuuineHa
MacisHa — ¢pakiis (neacanbTU3aT) BUKOPUCTOBYETHCA SIK KOMIIOHEHT 0a30BUX
Macell.

— paenapadiHizaiisi CIYXUTh Jis BHUIAJCHHS 3 JTUCTWIATIB 1 jJeacdaibTU3aTIB
BBICOKOTUTABKUX MapadiHoB, MO MiIBUIIYIOTh TeMIEpaTypy 3aryCTiHHS Macedl.
[Tporiecu BUpOOHMIITBA Ta OYMILEHHS Oa30BHX Macel MOXYTb KOMOIHyBaTHCS
PI3HUMH CIIOCOOAMH.

KommaynayBanHsi 0a30BUX Macesn OJEPXKYIOTh 3MINIYBAHHSIM JUCTUIISTHUX
1 3aJMIIKOBUX KOMIIOHEHTIB. 3MINIyBaHHS KOMIIOHEHTIB MPOBOAUTHCS SIK JJIS
OJiep>KaHHs 3a/1aHO1 B'I3KOCTI, TakK 1 JJIsl JOCATHEHHS HEOOX1HOTO BYTJIEBOJIHEBOTO
CKJagy 0a30BHX Macell.



CunrteTnuni 0a30Bi Macia OAEPXKYIOTh IIIIXOM  IUIECIIPSIMOBAHOTO
CHUHTE3y OpraHiyHUX 1 eJIEeMEHTOOpTraHiuHI 3'€HaHb, IO TEPEeBEPIIYIOTh 32
CBOIMM BJIACTMBOCTSIMU BYTJICBOJIHI Ha(TOBI Macia 1 SBJISIOTH COOOK CyMIilli
XIMIYHUX CIIOJIYK OJIHakoBOi a0o pi3HOi cTpykTypu. Haitbinbine mnomupeHHs
olepKaJIM  CUHTETUYHI BYIJICBOAHI (TomiojediHd, alKiTbOBaHI  apOMaTHYHI
3'eqHaHHs), nmomiedipu, CkiIaaHI edipu OpraHiYHUX 1 HEOPTaHIYHUX KHCIIOT,
ckiamHi edipu 0araroaTOMHUX CHOUPTIB, MOJI-TAJOTEHIIPOI3BOIHI BYTJIEBOAHI,
CHJIOKCAHHU  1H.

Basani 1 HebamaHl KOMIOHEHTH DA30BHX Macen

KoMnoneHTH HAPTOBHX DATOBHX Mace.

Daani Hebaxani
lzonapadisoel ByraceoaHi Teepai napadidoel ByricsoaHl
N Homiueniudl apomMaTHUHi
Harroso-napadisosl Byraesoim .
BYIICBOAH]
Caonneri 0 acdanbTo-cMOCIHCTE
Mono 1 GluHEIHEHT ApoMaTHaH e HAHHA
BYTIEBOAH] 3 JOBIHMH GIMHHMH Herpanmiuni Byriesoui

JEHIKLAMH

EnemenToopradiusil 3'eiHAHHA

Po3pobka cUMHTETMYHUX Maces moyvanacs iie Hanpukinmi XIX crtomiTrsa, a Ha
noyatrky 20-x pokiB XX CTOJITTS BOHHM BXKE€ BHIYCKaJIHCS MpoMHUCTOBIcTIO. [0
IbOrO JK 4Yacy BIIHOCATBCS 1 HEpIll COpoOM I1X BHKOPUCTAHHS B MAacCTUJIaX.
[Ipore, iX MIMpPOKE BUKOPHCTAHHSA TMOYANOCS B OCTaHHI TPH JECATHIITTA.
CunrernuHi 0a30Bl Macja TMepeBeplIyloTh Ha(TOBI 3a HU3BKOTEMIIEPATYPHUMH
XapaKTEpPUCTUKAMHU, TEPMIUHIA CTaOUIBHOCTI 1 CTIMKOCTI JIO OKHCIIIOBAHHS, ajie
YCTYIAIOTh 1M 32 BapTICTIO.

HamiBcunteTnuni 0a30BI  Macjia  OACPXKYIOTh, SK MPaBWIO, HUISTXOM
3MIIIAHHS CUHTETUYHUX 1 HA(PTOBUX KOMIIOHEHTIB, IO JO3BOJSE  OACPKYBAaTH
MPOAYKTH, IO CIOJYy4aroTh Yy Cc001 BHCOKI €KCIUTyaTalliiiHI XapaKTEePUCTUKU
MacTuj, WHI0 TMEepeBeplIyIOTh HAPTOBI, 1 MOMIpHY iXHIO BapTicTh. B VYkpaiHi
CHHTETHYHI 0a30B1 Maclia He BUPOOJISIIOThCAL.

OcobnuBe wMiciie 3aiiMarOTh 0a30Bi Macja, OTpUMaHI 3 BHUKOPUCTAHHSIM
texHosorii rigpokpekiary (HC - cunte3) HapToBUX MacinsHux ¢pakiiil. ¥ 1mpoMy
mpolieci BYIJIEBOAHI BCIX Tpyn 1 3'€HaHHS BCIX KJaciB MiJ 1€ BOJHIO
(ri1pooOpOoOKHU) y TPHUCYTHOCTI CHEeUU(PIYHUX KaTaJIU3aTOpPIB MPU MMiABUIIEHUX
temnepatrypax (360...420°C) 1 tuckax (10...20 MIla) migmaroTbcsi TIHUOOKUM
MEPETBOPEHHSM.

3. Ilpouecu BUPOOHMIITBA 0JIMB, OYUIIIEHHSA HAPTOBUX OJIUB.



3acTocyBaHHS TPOIECY TIAPOKPEKIHTY JMO3BOJIAE 3a0€3MEYUTH HEOOXITHY
JKICTh Maclla HE€ 3a paxyHOK BHJaJieHHS HeOaKaHUX KOMIIOHEHTIB, SK IIe
OPUMHATO B TPaJULIMHUX TIpollecax, a 3a PaXyHOK XIMIYHOTO TEPEeTBOPEHHS
HeOakKaHUX KOMIIOHEHTIB Yy OaxkaHi. CUPOBHHOIO JJI OJIEp>KaHHS Macell CIy»KaTb
BHUCOKOKHII sI4l AUCTWIATH 1 JeachanbTH3aTOPH, IO € CKIQAHUMH CyMilIaMu
BYTJICI[IB PI3HUX T'PYI, reTepo3’€HaHb (YTPUMYIOUUX aTOMIB CIPKH, a30TY, KUCHIO Ta
IHIIUX ENIEMEHTIB), a TaKOXX BHCOKOMOJEKYJISPHUX 3'€lHaHb (CMMAcCIacTiB,
acaabTeHIB).

3a CcBOIMM eKCIUTyaTallliHUMH XapaKTepUCTUKAMHM Maciia, OTpUMaHi 3
BUKOPUCTAHHSAM TMPOAYKTIB TiJIPOKPEKIHTY, HE TOCTYMAIOThCS TPATUILIAHUM
CUHTETUYHUM 1 HAIMIBCUHTETUYHHUM MacJiaMH, ajie MalTh OUIbII HU3BKY IiHY. B
3aJIEKHOCTI Bl CKiaay 0a30Bl Macia, OTPUMAaHI 3 BUKOPUCTaHHSAM TEXHOJOTII
TAPOKPEKIHTY, BIJHOCITH 10 CHHTETUYHOTO a00 HAMIBCUHTETUYHOTO THITIB.

Amepukancbkuii iHCcTUTYT HapTu (API) knacudikye macna 3a Tphoma
NOKa3HUKaMHU — 1HAEKCY B'SI3KOCTi, BMICTY CIpKHA, MAacoBiii 4YacTii Ha(TeHO-
napadMHOBUX BYTJICBOIHIB.

Ouuwenns macianux @paxyiv. ICHyIOTh JBI CXeMH MEpPEpPOOKH Ma3yTy —
najguBHa 1 MacisHa. [Ipu manuBHIA OTPpUMYIOTH TUIBKM OnHY (pakmio (350 -
500°C), siky BUKOPUCTOBYIOTHh 3a3BHYail K 0a30BUM MPOIYKT ISl KAaTaJIITUYHOTO
KpeKiHry abo riapokpekinry. Ilpu MacnsHid nepepoOil BUAUISIOTH TPU (Ppakiii:
Jerki AUCTWiIATHI Macia (o Bukunaiote npu 300-400°C), cepenHi AMCTHIATHI
Macna (mo Bukunaioth npu  400-450 °C) 1 Baxkki AUCTWIATHI Macia (1o
Bukunatoth rnpu 450-500 °C).

MacnsiHi JUCTWIISITH MICHs TIEPErOHKH Ma3yTy MICTSATh LUIUN psii HEOaKaHUX
pPEUYOBHH, TaKuX, SK CMOJISHUCTO-ac(aabTOBI, OpraHiyHl KUCIOTH, HEHACHYEHI
BYIJICBOAHI, IO JIETKO OKHMCIIOIOTHCS 1 MOJIMEPHU3YIOThCS, 1 TOMY MOJi0OHe, IO
PI3KO 3HIKYE SKICTh MAaCTWJIBHMX Macen. Halmmupiie 3acToCOBYIOTHCS HACTYIIHI
CrocoOu  OUHMIICHHS MAaCJISTHIX TUCTUIISITIB: KHUCIIOTHO-JTY)KHA,
KHCJIOTHOKOHTAKTHA, CEJICKTUBHA, a TAKOXK JeacdanbTu3alis i aemnapadinizaiis.

[Ipy KHCIOTHO-JIy’)KHOMY OYHWIICHHI CMOJISHUCTI PEYOBMHU MACISIHOTO
TUCTUIIATY, B3a€EMOMAIIOYM 3 CYJIb(ATHOI KHCIOTO, YaCTKOBO PO3UHUHSAIOTHCS,
YaCTKOBO VIIUIBHIOIOTBCS 3 YTBOPEHHSIM ac(asibreHiB, SKI MEPEeXOasiTh B KUCIHMA
ryapoH. Ilicis BiACTOIOBaHHS 1 BUAAJICHHS KHUCIOTO TYIAPOHY Maciio 0OpoOJsioTh
BOAHMUM po3unHoM Jyry NaOH. Ilpu 1poMy HeWTpami3yloTbCS OpraHiuHi
KUCJIOTH 1 3aMuiiku cyibdaTtHoi kuciaotu. [loTiM Macio mpoMUBaIOTh BOJOKO IS
pO3UMHEHHS 1 BUAAJEHHsS conieil. Jlami, Macio MmpocyulyloTh rapsyuM HOBITPSIM.

KucnoTHO-KOHTaKTHE OYMILEHHS BUOUTIOIOYMMH TIMHAMH TOJSTae B TOMY,
IO MiCHs OYMILEHHS Macia CyJIb(aTHOI KHCIOTOK BOHO MPOXOAMTH KOHTAKTHE
OYMIIIeHHS BHOUTIOI0OUMMHU riuHaMu. [Ipu npomy 3 Macna afcopOyroTbes HeOaXkaHi
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MOJIIPHO-aKTHMBHI ~ CIIONYKH, 30KpEMa OpraHiuHi 1 CyJIb(OKHUCIOTH, 3aJHUIIKU
cynb(paTHOI KHCJIOTH, KHCJIOTO I'YAPOHY 1 TakK Jalll.

OuwniieHHsT  BUOUTIOIOUMMHM  [JIMHAMM  MOXE€  OyTM  KOHTAKTHUM 1
NEPKOJIALIMHUM. VY TmepuioMy BHUNAAKY TJIMHY O€3M0CepeHbO MEePEMINIYIOTh 3
MacjaoM, IO OYHWIIYETHCSI, B JAPYrOMy — Macjo MPOMYCKAalTh KpPi3b IIap
IpaHyIbOBaHOTO ancopOeHTy mpu Ttemmeparypi 20..100 °C  (3amexxHO  BiX
B'A3KOCTI). B  sKOCTI BHOUTIOIOUMX 3aCTOCOBYIOTH MPHUPOAHI (TyMOpHWH 1 iH.) 1
mTy4yHl (cumikarenb) mmHA. KinbKicTh ancopOeHTy TIpHU OYHWINEHHI CKJIaJae
2...5% Big Macu Matepiaily, IO OYHUIIY€EThCS.

CenexkTUBHE OYHMIIEHHS TojArae B oOpoOll  Maciia CeJeKTUBHUMH
PO3YMHHUKAMHU, SIKI PO3YMHSIOTH HEOa)KaH! €JIEeMEHTH 1 HE BIUIMBAIOTh Ha OCHOBHI
ByriieBoAHl. Ilpu mopanpiioMy  BiACTOIOBaHHI  CYMIIll PO3MIAPOBYETHCS  Ha
padinagHy YacTMHY (OYHMIIEHE MAacjo) 1 Ha €KCTPakTHY (CyMilll PO3YMHHHKA 1
IIKIJJIMBAX ~ JIOMIIIOK).  EKCTpakTHYy 4YacTMHY  IEpEeraHsioTb,  BlJAITHAHWUN
PO3YMHHUK MOXKE OyTH BUKOPHCTAHHH BAPYTE.

Ha skicTe ouuineHHs BIUIMBAIOTH TEMIIEpaTypa 1 KUIBKICTh Y35 TOTO
po3unHHUKA. Po3unnaukamu ciyxatrs Gypdypon (150...400% Big macu macia, 1o
ounmaeTres), henon (100...200%), HiTpoOEH30JI, TEXHIYHUI MpPOMaH 1 1H., IPOIEeC
npoBoAATh mpu Temmeparypi 50...120°C.

HeachanbTuzaiiiss 3acTOCOBYEThCS ISl  JUCTWISTHUX Macell 3 BHUCOKUM
BMICTOM CMOJIIHUCTO-ac(habTOBUX PEUYOBHH. IIpu peacdanbTU3aLii
BUKOPUCTOBYIOTh CIELiaJIbHI PO3YMHHUKH, 30Kpema piakui npomad. [lix miero
PO3YMHHUKA CMOJISTHUCTO-aCc(habTOBI pEYOBUHU TMEPEXOMASATh B OCal, SKUH MICIs
BIJICTOIO BUJAJISIOTh.

HeacdhanpTuzamito mpoBoAsTs mnpu Tucky 2,5..4,0 MIla 1 Temneparypi
60...85 °C. CriBBigHOIIICHHS TIPOIaHy 1 Macla, 0 OYMIINAEThCS, CKIagae Bix 5:1 1o
10:1 3a o6'emom. Ilicns neacdanbTu3allii MaciasHUM TUCTUIAT HEe HAa OCHOBHE
ountnieHHs. Jlemapadinizamii Migal0TbCd MaCHsHI JUCTWIATH, IO OTPUMYIOTH 3
napadinoBux HadT. 3 Maciaa BWIYYarOThCS BYTJIEBOJHI, CXWUJIBbHI J0 KpHCTami3aiii
npu 3HWKEHHI Temmeparypu. [Ipomec 3acHoBaHWii Ha ToMy, MmO mapadiad i
[IEPE3UHU 3HAYHO TIPIIC PO3UYMHSIIOTECA y PSAAl JETKUX PO3YMHHUKIB, HIK
OCHOBHI BYIJICBOJIHI Macja, OCOOJMBO TPU HU3BKIM TeMIIepaTypi.

Macno, MmO OYMIINYETHCS, 3MINIYIOTh 3 PO3YMHHUKOM (METHIICTUIKETOH,
aleToH 3 OEH3E€HOM, NMXJIOpETaH 3 OEH3MHOM 1 1H.) OTpUMaHy CyMIIl HarpiBaroTh
no TteMmmeparypu, mo Ha 15..20 °C mnepeBuurye Temmeparypy IMOBHOIO
pO3YMHEHHS napadiHiB 1 LIEpe3UHIB B cyMilli. PO34MH MOCTYMOBO OXOJOIKYIOTH 1
Ha BHCOKOOOOpPOTHHX IeHTpu(dyrax abo crmermiaabHuX (GIIBTpax PO3AULIIOTH HA
nenapadinone
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MacJo 1 MeTpoJSITYM (CyMilll pO3UYMHHHUKA 1 TBEPAUX BYIJIEBOAHIB). JlaHa omeparlis €
KiHIIEBOIO YAaCTUHOIO MPOLIECY OYHUIIEHHS Macia.

4, BaacTuBOCTiI i MexaHi3M Jii mpucaaoK 10 MACTHJIBLHHUX MaceJl

MacTuiibHi Maclia TOBHHHI MaTH BIANOBIJHY B'SI3KICTh 1 1HJIEKC B'I3KOCTI;
BHUCOKY TEPMOOKHCHIOBAJIbHY CTIMKICTh 1 XOpOII MPOTHKOPO3iiHI BIACTUBOCTI;
IOPOTU3HOCHI SIKOCTI 1 TapHy NPOKAaYMBAaEMOCTh TMPU PI3HUX TeMIepaTypax
HABKOJIMIIHBOTO CepeloBUINAa. Macna TOBUHHI 3a0e3mneuyBaTh MaKCHMAalIbHO
MOXJIMBUUTEPMIH CIYy)KOM 1 HE YTBOPIOBAaTHM Ha TOBEPXHAX JeTaled pi3Hi
BIIKJIa€HHS.

1100 3aA0BONBHUTH BECh KOMIUIEKC BHMMOI, IO MPEa'sBISIOTHCS A0
MAacCTUJIBHUX Macesl MIMPOKO BUKOPUCTOBYIOTH CHEIlalbHI 100aBKH (IIPUCATKH).

3ae’xkHO Bl (YHKIIOHANBHOT J1i MPUCAAKUA  MHIAPO3IUISAIOTHCS  HA
AHTUOKUCHIOBAJIbHI,  MPOTHKOPO31iHI, = MHIOYi,  JUCHEPryroYl, MHPOTU3HOCHI,
B'S3KICHI, JIEMIPECOpHl, NpOTUMIHHI 1 Ta 1H. [lpucagku MOXyTh BBOIUTHCS B
Macio s MOJINIIeHHs a0o [0JaHHSA OJIHIET IEBHOI BIACTHBOCTI, HANpPHUKIAJ,
JNENpecOpHy — s 3HIDKEHHS TeMIepaTypu 3acTUraHHs. AuJie HaiuacTimie
BUKOPUCTOBYIOTh 0OaraTodyHKIIOHATbHI ~ MPUCAJIKH, MOJIMIIYIOYl  OJHOYACHO
NEKIJIbKA BJIACTUBOCTEN MAaCTHJILHOI'O Macia.

[Ipucagky MOBHHHI BIANOBIJIATH HACTYIHUM BUMOTaM: JOOpE PO3UMHSITHCS
B Macjax; He BUIIAJaTH B OCaJ BiJ 3MIHM TeMIEpaTypu 1 NpH 30epiraHHi; OyTu
TEPMIYHO 1 XIMIYHO CTaOUIbHUMHU; HE 3MIHIOBaTH CBOr0 (PYHKIIOHAJIBHOTO
MPU3HAYEHHS MPU 3aCTOCYBaHHI B JBUTYHI; HE 3MIHIOBATU IHIIMX SIKOCTEH Macna i
TaK JIaul.

AHTHOKHUCHIOBAJIbHI TMPUCAIKH TOKPAIIyIOTh CTaOUIBHICTh Macia MpOTH
OKHCHEHHsSI TMpHM BHCOKHMX TemrepaTypax. SK aHTHOKUCHIOBAJIbHI MPUCATIKU
HalyacTille BUKOPHCTOBYIOTHCS AJKUIPEHOJIbHI crodayku. Lli mpucagku MOXKYTb
3aTpUMYBaTH TIOYATOK TIPOIECY OKHUCHEHHS, PyWHYBAaTH TiAPOTIEPEKHUCH, IO
YTBOPIOIOTHCA, 1 THUM CaMHUM NPUTHIYYBATH pPEakKiii pO3Tady>KeHHs JIAHLIOTIB, a
TaKOXX B3a€EMOJISATH 3 MPOAYKTAMH OKHCHEHHS BYIJICBOJIHIB 1 yTBOPIOBAaTH HOBI
PEYOBUHHU, 1110 MOIOTh aHTHOKHCHIOBAJIbHI BIIACTUBOCTI.

[IpoTukopo3iiftHi mpHCagKH JIO0AAIOTh B Macia IS 3HWKEHHS KOpo3ii
METajiB, OCOOJMBO CIUIaBIB KOJBOPOBUX MeETajiB. BUKOpHUCTOBYIOTH  Taki
cionnyku: Tpubytuindocdit, Tpudenuidocdit, ocipueHe Macio, aIKUIPEHOISITH
JY)KHUX 1 JTIy’)KHO3EMEJIbHUX MeTamiB. MexaHi3M Jii IIUX MPUCATOK 3BOJIUTHCS [0
YTBOPEHHSI Ha METall 3aXUCHUX IUIIBOK, fKI MEPEHIKOIKAITh Oe3nocepenHii i
KOPO31MHOAKTUBHUX PEYOBMH Ha MeTal. [HIIMM HampsMOM aii MPHUCATKU MOXKE
OyTH HeWTpamizalis KOpPO31MHO-arpeCUBHUX MPOAYKTIB, IO YTBOPIOIOTHCS MpHU
3ropaHHi CIpYUCTOrO NaJIMBa 1 OKUCHEHHS Maca.
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Mutoui 1 AucCHepryroyl MNPUCAAKU TEPEIIKOKAIOTh YTBOPEHHIO JIAKIB 1
Harapy Ha JeTalsX LWJIIHJIPOMOPIIHEBOI Tpynu. SK MHIOUI MNPUCATKH IIMPOKE
3aCTOCYBaHHS OTpPUMaJd COJI  PI3HUX Cylbpo- 1 KapOOHOBUX  KHCIIOT,
ankidenoynsaTy, 6€330J1bH1, MAJIO30JIbHI IMOJIMEPHI MPUCAJIKH Ta 1H.

MexanizM 1ii MHUWHO-IUCIEPTYIOUMX MPHUCANOK TMOJsIrae B MEPEeBEACHHI
HArapoyTBOPIOIOUMX PEYOBHMH JO CYCHEH31i Ta yTpUMyBaHHI iX B IbOMY CTaHi.

[Mpucagku NPOTHU3HOCY MICTATh TOBEPXHEBO-aKTUBHI PEUOBUHH, SIKI TpU
MiABUIICHHI ~ TeMIepaTypd  yTBOPIOIOTh IUTIBKM 1 32  PaxyHOK IIbOTO
NEPEIIKO/KAIOTh CXOIUTIOBAaHHIO JeTaned, mo TpyThea. Jlo HHUX BIIHOCATHCA
CIIOJIYKH, III0 MICTSITh HEAKTHUBHY CIpKy, a TakoX edipu GocPopHHUX KUCIOT.

[Tpu BUKOpUCTAaHHI MPOTHUBO3aJAUPHUX MPHUCATOK MPOAYKTH iX PO3KIAJaHHS
XIMIYHO B3a€MOJIIOTH 3 METaJOM NIpU BUCOKUX Temieparypax Tepts. llpu
IIbOMY YTBOPIOIOTHCS CIIOJIYKH, 1[0 BOJIOJIIFOTH MEHIIUM OIMOPOM 3pi3y 1
HIKYOI0 TEMIEPATyporO IUIaBICHHS, HIK YUCTI METalid, M0 1 NEPelKOIKae
3aiJaHHIO MMOBEPXOHb, IO TPYyThcs. Y mpucagku BxoasaTh Cynbdyp, Docdop i
Xyop, B aesikux 3 HUX — [lmromOym, Ctubiii, Momibaen y noeananti 3 Cyiabhypom
a6o0 dochopom.

B’s3kicHi mpucanku (3-5%) BBOIATH 3MallyBajbHI Macia, 00 JgojgaTd iMm
HEOOXIJHI B’SI3KICHO-TEMIIEpAaTypHiI BIACTUBOCTI, BHMCOKHMH 1HIEKC B'A3KOCTI 1
XOpOIITy MPOKAYMBAEMOCTh MPH HETATUBHUX TeMIleparypax. TakuMu TpHcagKaMu
€ BHUCOKOMOJICKYJISIPHI CHOJYKH (TI0JI11300yTUJICHH, TOJIIBUHUJIAIKUIOBI €TEpH,
nomiMeTakpiiatd 1 1H.). Ll mpucagku y MeHIiid Mipi 3MIHIOIOTh CBOi BJIACTUBOCTI
M1 BIUIMBOM BUCOKHX TEMIEpaTyp 1 MeXaHlyHMX cui. Macna, 3aryiieHi IuMu
MpUCaIKaMHt, BOJIOJIIOTh XOPOIIMMH B'SI3KICHUMH BIJIACTHBOCTSIMH, 3a0€3I1€UyIOTh
JETKUM MyCK JBUTYHA NPU HU3BKUX TeMIepaTypax 1 TOMY BHUKOPHCTOBYETHCA SIK
BCECE30HHI Macia.

Henpecopni  mpucanku(0,5-1%) BBoAST, B 3MallyBajbHI Macia, 1100
3poOUTH X TpPUIATHUMH ISl BHUKOPUCTAHHS TPU HHU3BKUX TeMIepaTypax
HABKOJIMIIIHBOTO ~ cepenoBuia. Jlempecopu MepemKoKaoTh YTBOPEHHIO TIpU
HU3BKMX  TeMIlepaTypax CYHUIbHHX KpPUCTaIIYHUX  CITOK, 3aBISKH  4YOMY,
3MalyBajbHE Macjio 30epirae pyXJauBiCTb.

[IpoTuninHi mpucajku OONAIOTh A0 Maces, BKMBAaHWX B THX By3JaX, i€
B1IOYBA€ETHCSl CIIHIOBAaHHS Macja BHACHIOK YOTO PI3KO MOTIPIIYIOTECS YMOBU
3MalllyBaHHsI MMOBEPXOHb, MO TPyThcsA. LIl peuOBMHM 3HMXKYIOTH MILHICTD
MMOBEPXHEBUX ILIIBOK, SIKI PO3JUISIOTH ra30Bi OynwOamku 1 piaky dazy. Sk
MPOTUITIHHI MPUCATKUA BUKOPUCTOBYIOTh TommMetuiicuiokcan (IIMC-200A),

MOJTI IUMETHIICUIIOKCAH, TMOJIETWICHIOKCaH 1 1H. 1li mpucagku BBOAATH CIIIBHO 3
MUIOYUMHU, OCKIJIBKA OCTaHHI CIIPUSIIOTH CIIIHIOBAaHHIO Maca.
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5. KoHTpoJ/IbHI NOKAa3HUKHU SIKOCTIi 0JIUB.

B’sa3kicHO-TeMIiepaTypHi BJIACTUBOCTI OJIMB XapaKTEPU3YIOThCS B’SI3KICTIO,
iH7ekcoM B’s13kocTi (IB) Ta TeMmeparyporo 3aCTUTaHHS.

B’s3kicth onuBHM, SK 1 B’S3KICTh MNaJlMBa BHU3HAYAIOTh 1 HOPMYIOTh B
OIMHUIIX KIHEMATUYHOI B’ SI3KICTI.

B’s3KicTh ONUBHU 3aJI€KHO B TEMIIEpaTypH 3MIHIOETHCS B AYXKeE IIHPOKHUX
MeXax. 3alIeKHICTh B’SA3KICTI OJMBHU B TEMIEPAaTypy YCKIAIHIOE ii MpaBUILHHIMA
BuOip. Axmo mpu temneparypi 100...150°C B’s3kicTh Mae OyTH JOCTAaTHHOIO MAJIS
3MIMCHEHHS TiAPOAMHAMIYHOTO TEpTs Yy MIANIMIIHUKAX Ta CTBOPEHHS HaJiMHOL
3aXMCHOI IUIIBKM B LMWJIIHAPO-TIOPIIHEBIA TPYyIi, a TaKOX Yy Ta30pOo3IMOIIILHOMY
MEXaHi3Mi, TO TpPH HU3BKUX TEMIepaTypax B’S3KICTh OJUBU HE MOBHHHA OYyTU
BHCOKOIO, MO0 HE YCKJIAJHIOBATH MPOBEPTaHHS KOJIHYACTOTO Bally JIBUTYHA
ctaprepoM. Tomy Tpeba TpM BUTOTOBIICHHI MOTOPHUX OJIMB OYIb-SIKUMHU
croco0aMu 3HU3UTH 3aJI€XKHICTh B’ SI3KICTI BIJl TEMIIEPATYPH.

OpgnuMm 13 HuX € crnoci0 BIIOKpeMJIEHHS mnapadiHiB 1 3aryleHHs OJIUB.
OpHak MOBHE BIJIOKpEMIICHHS TTapadiHiB clipaBa CKJIaJHA 1 EKOHOMIYHO HEBMT1THA.

[IpocrimumM crmocoOOM TOJIMIIEHHS BJIACTUBOCTEH OJIMB TMPU HU3BKUX
TEMIIepaTypax € BBEACHHS JEMPECOPHUX MPHUCANOK, il SKUX 3BOJUTHCS [0
MOTICPE/KEHHST YTBOPEHb KPUCTATIYHMX TpaTok. [li mpucagkum mo0omarTh ¥y
kuibkocti 0,1...1,0%, 1o nae 3Mory 3MEHIIMTH TEMIIepaTypy 3acTUTaHHS OJIMB Ha
10...20°C.

Temneparypa 3acTHUTaHHS € YK€ BaXJIMBUM TIOKQa3HUKOM HHU3BKO —
TEMIIEpaTypHUX BJIACTUBOCTEM OJIUB, aj€ BOHAa MEHII HaJiiiHA, HIXK TOKa3HUK
iXHBOT B’SI3KICTI MPU HU3BKUX TeMIlepaTypax. lemreparypa, 3a SIKOi PyXJIHUBICTb
OJIUBH JIOCTATHS JUIsSl MYCKY XOJIOAHOTO JBUTYHA, 3aBXKJIU BUINA B TeMIEpaTypH ii
3acturanus Ha 10°C.

BpaxoByroun, 1m0 Haiyacrtilie TEpPThOBI MOBEPXHI MPAUIOOTh MPHU
IPAaHUYHOMY MallleHHl, KOJU B’A3KICTh OJIMBM He 3abe3neuye MaCTUIIbHI
BJIACTUBOCTI. TOMYy J1OJJaTKOBO 10 B’A3KICTI BBEJAECHO HOBI TMOHSATTS: KPYTICTh
B’SI3KICHO-TEMIIEpATypHOI KpuBOi, TemneparypHuii koedirieHt B si3kicti (TKB) it 1B
OJIUBH.

KpyTicTs B’s3KiCHO-TEMMEpaTypHOi KPWUBOi MOKe OyTH OIliHEHa OJHHUM i3
TPHOX IapaMETPiB: BIJHOMICHHSIM KIHEMATHYHMX B’sA3KOCTEH Vso Vig9 ; TKB Ta IB
OJIUBH.

BinHolleHHsT KiHEMaTHYHHUX B’SI3KOCTeH Vsg Vg9 - HaWmpocTimmid Ta
HAJIMHUN MapaMeTp, aje 3aCTOCOBYETHCS BIH Y BIJHOCHO BY3bKOMY Jiana3oHl
TEMITepaTyp MPOrpiTOi OJWMBH 1 HE JA€ 3MOTH OIHUTH ii B 00JacTi HHU3BKHX
TEMITepaTyp, SIKICYTTEBO BIUIMBAIOTh HAa ITyCKOBI XapaKTEPHUCTHKW nBUTYHA. J[ms
JITHUX OJIUB Vsg Vg9 = 6, a U1 3UMOBHX Vsg V19 = 4.
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Temneparypuuii xoedimient B’s3kicti (TKB)  3acTocoByeThcst miist OIIHKH
KPYTOCT1 B’SI3KICHO-TEMIIEpAaTypHOI KPUBOi OJIMBH B fiana3oni temmepatyp 0...100°
C:

TBKo..100 =(Vo—V100)/Vs0

Jna mitaix omuB TBK= 35..40, nns Bcece3oHHUX = 25, Mg 3UMOBHUX
TBK = 22.

Y 1929p. B CHIA s OIIHIOBaHHS CXWJIBHOCTI OJMBH IO 3MIHH 1l
B’s3KICHUX BiacTuBocTed 1Hmekc B s3kicTi (IB).IIpu 3Mmini TemmepaTypu 1ei
napaMeTp Ja€ MOXKJIHMBICTh OIIHUTH B S3KICHO-TEMIIEpaTypHI BJIACTUBOCTI OJIUBH
MOPIBHSHO 3 JIBOMa €TaJOHHUMHU oiuBamMu. OpuH 13 1IUX  €TaJIOHIB
XapaKTepU3y€eThCsl KPYTOK B’SI3KICHO TEMIEPaTypHOIO KpHUBOIO. A IHIIMK —
noxmwioro. IB onuBK 3 KpyTO KpHWBOIO HYJIO, a oiauBh 3 mosiororo -100.

[IpaktTuno IB onuBH BH3HA4YalOTh 3a JOMOMOTOK KIHEMATUYHOI B’SI3KICTI
nBox onuB npu temmeparypt 37,80C (1000F) 1 mpu Ttemmepatypit 98,90C
(2100F).

Yactime IB Bu3HaAUaOTh 3a HOMOTPAMOIO, 3HAIOYM KIHEMATHYHY B’S3KICTh
mpu 50°C 1 100°C. Uum 1maBHIIIE 3MIHIOETBCS KPHBAa B’SI3KOCTI 3aJICKHO BiJ
TEMIIEpaTypy, TUM Kpalle B’S3KICHO-TEMIEpaTypHi BIACTUBOCTI ojuBH, OIuBH 3
IB=80 — 90 BBaxatoth mo0pumu, a 3 IB=100 — Bigminnumu. HadToBi onuBH
MalwTh, SK MpaBwio, HeBucokuid IB. Jlng yCyHEeHHS 1UbBOro  HEIOJIKY
BUKOPUCTOBYIOTh B’SI3KICHI MPUCAKH.

OnuBu 3 B’A3KICHUMH TIpHCAJKaMU JICTAId Ha3By 3rymieHux. Jms ix
BUTOTOBJICHHS 33 OCHOBY OEpyTbh OJIMBY 3 B’SI3KiCTIO 2...6 MM“/C, 1m0 30epirae cBoi
BractuBocTi mpu Temmneparypi -30...-35 °C 1 BBouarh y Hei 2..5% B’A3KiCHOI
npucaaku. [lpu 1poMy B’S3KICTH ojepkaHoi cywmimn 3a Temmepatypu 100°C
301TBIIYEThCS 10 TMOTPIOHOTO 3HAa4YeHHs. J[Is BHU3HAUEHHS TeMIIEpaTypH ITYCKY
XOJIOZIHOTO JBUTYHA MOYKHA BHUKOPUCTATH HOMOTpamy 3aJIeKHOCTI B’S3KICTI Bij
TeMIIepaTypH B JOrapudMidHIX KOOPAHHATAX IIPH Vigo = 12000Mm*/c.

3rymieHi OJMBH MalTh Maly CXWIbHICTh JO YTBOPEHHS HarapiB y
JABUTYHAX 1 3a0€3Me4yloTh HaWMEHIIl BUTPATH MOTYXHOCTI JIBUTYHA HA TEPTs, IO
cipusie 30€peKCHHIO TajuBa Ta 3MEHIICHHIO 1HTEHCHMBHOCTI 3HOIIYBaHHS HOTO
JeTaleH.

llpomusnowysanvui  @nacmusocmi. ITix MPOTU3HOIIYBATEHUMHU
BJIACTUBOCTSAIMU  (MAaCTWJIbHUMHU BIJIACTUBOCTSMU) PO3YMIIOTh  3JaTHICTH  OJIMB
YTBOPIOBATH Ha TEPTHOBHUX MOBEPXHIX MPYXKHY IUTIBKY, SIKA TEPEIIKOKAE 1X
Oe3mocepeTHbOMY KOHTAaKTy. LI TuriBKa CKIAQTa€ThCs 3 KUTBKOX PSJIIB  MOJIEKYII,
MEXaHI3M YTBOPEHHS SKMX HE OJHAKOBUH. 3arajaoM IUTiBKa YTBOPIOIOTHCS 3aBISKU
YTPUMaHHIO CHUJIOBUM TIOJIEM MOBEPXOHB, MK SIKUMHA BUHHUKAE TEPTS, KOMIIOHEHTIB
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ONIUB, TOOTO BHACIIJOK aJacOpOIlii TIUIIBKA YTBOPIOETbCA TPU CYTO XIMIYHIN
B3aEMO/III.

AncopOoBaHa TuTIBKa J0Ope YTPUMYETHCS Ha JIETaJSX, AKI TPYThCS JIUIIE MPU
MOMIPHUX TEeMIIepaTypax 1 HEBEJIMKOMY THCKY, a 31 30UIBIICHHSIM TeMIIepaTypH
(6umem six 150 °C) BoHA JErKO PYHHYETHCS, IO MPHU3BOAUTH 110 TEPTS Oe€3
MaCTUJILHOTO MaTepially. Y CTaHOBJIEHO, IO MIITHICTh OJIMBHOI IIIiBKH 3QJICKUTH
BiJl TOJSPHOI AKTUBHOCTI MOJIEKYJ OJMBU, TOOTO 3JaTHOCTI YTBOPIOBATH Iapu
OpPIEHTOBAHUX MOJIEKYJ, $KI CTBOPIOIOTh Ha TOBEPXHI cBOepimHuii Bopc. llpu
BiAnoBigHOMY mimoopi IIAP, sxi BXOaATh 10 CKJIaAy OJUBH, KIJIBKICT IMX IIAPIB
Moxe csarata 1000 1 Oinbine, a iX cymapHa ToBmmHa — 1,5..2 MKM, OJIHAK,
KOe(DIIIEHT TEpTs HE 3aJIeKUTh BIJ TOBIIMHU Iapy. MacTUiIbHI BJIACTHUBOCTI
0COOJIMBO TPOSIBIAIOTHCS MPH TPAHUIHOMY TEPTi.

YTBOpeHMII TpaHUYHUNA MACTWJIBHUI 1Iap PO3KIMHIOE TOBEPXHI TEpTH,
MEPELIKOKAE X Oe3MmocepeTHbOMY KOHTAKTY.

Ha npaktumi Haluyacriiie YTBOPIOIOTHCS HE ajcopOOBaHa, a XIMiduHA
IUTIBKA HA TEPTHOBUX JeTalsiX. BoHa yTBOPIOETHCS MPHU BBEJEHI B OJIMBY IIPHUCAIOK 3
OpraHIYHUX CIOJIYK CIpKH, XJIOpY, ¢ocdopy, sKi B TMpoleci TepTs CHPUSIOTH
YTBOPEHHIO Ha TOBEPXHSX JETalled TOHKUX TUIBOK Yy BUIJISAI XIMIYHUX 3’€THAHb:
cyabdiaiB, pocdaTiB 1 XxJA0puAiB. BOHH MaOTh HUX4i, HIXK Y METaJIIB TEMIlepaTypu
riaBiaeHHs, 1 npu BuUcokuX (Outbme 1500C) y wmicTax KOHTakTy TEpPThbOBHX
MOBEPXOHb II1 CIOJYKUA IUIABJSTHCA 1 TEUyTh, 3a0€3MEUyIOUM TMOJIPYIOUy Iit0
BIJTHOCHO METAJIIB.

[IpoTu3HoOIIyBabHI ~ BIACTUBOCTI  OJMB  OIIIHIOIOTH  ICIUTOM 11 Ha
YETUPHOXIIIAPUKOBIN MAIIMHI TEPTH.

Muuini i dicnepeyroui enacmusocmi oaug. Ilpu 30epiranHi, TpaHCIOPTYBaHHI,
B mporeci poboru B JIB3 0nMBH OKHCIIOIOTHCA, TOJIMEPU3YIOTHCS, 1
po3kianaroTbes. [Ipu 1IbOMY YTBOPIOIOTBCS KOKC, CMOJIM, ac(aiabTEeHU Ta IHIII
PEYOBUHHU.

Jlis OMMB TIEPBUHHUMH TPOAYKTAMH OKHUCJICHHS € TEePEKUCHU CIIONTYKH.
CxeMa MoJanbIlioro OKHCICHHS 1 OKUCHOI MOJiMepu3allii ByrjaeBOAHIB MPOTIKAE O
JIBOM HalpsiMKaMm: KHCJIOTH — OKCHUKHCJIOTH — CKIamHi edipu —KHUCI CMOJH,
BYTJIEBOIHI (ac(aqbTOTEHOBI KUCIOTH) MEPEKUCH, CMOJIU — ac(harbTeHu — KapOOHH
— KapOoiau.

Tepmin po6oTtu onuBu B JIB3 3a1eXuTh Bl iX CTaOLIBHOCTI - 34aTHICTh OJIUB
30epiraT CBOi NEPBOHAYAJIbHI BIACTUBOCTI 1 MPOTUCTOSATH 30BHIINIHBOMY BIUTUBY
IpyU HOPMaJIbHUX TeMmrepaTypax. CTaOUIbHICTh OJUB 3aJEKUTh BlJ 0araThox
¢dakTopiB: TeMIlepaTypHI YMOBH, XIMIYHUHA CKJIaJ OJIUB, HAsSBHICTh BOIU 1
MEXaHIYHUX JOMIIIOK, TUCK MOBITPS, [is IPOAYKTIB OKHCICHHS TOIIO.
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[Ipu Ttemmeparypi 18...20°C yci mepBOHaYadbHI BIACTUBOCTI  OJIMB
30epiratotbes mpotiaromM 5 poki. 3 Temneparypu 50...600C mBUIKICTH OKUCIICHHS
IIOABOIOETHCS Ha KoxxH1 10°C.

3a yMOBaMM XIMIYHOTO MEpeTBOpeHHs osiuB y JIB3 BHUIUIAIOTBCS TpuU
TEMIIEpaTypHI 30HU: KaMmepa 3TOpsIHHS;, MOpIIHEeBa Ipymna 1 KapTep ABUTYHA , SIKI
PI3HATBCA MK COOOI0 MO TeMIleparypi, KUIBKOCTI OJMBU 1 KOHIIEHTpAIii KHCHIO.
BinknaneHHns, 110 yTBOPIOIOTbCSI Yy JIBUTYHI y Pe3yJbTaTi MEepEeTBOPEHHS
BYTJICBOJIHIB, MPUUHATO MiAPO3AUIATH HA HarapH, JaKH 1 OCa/IH.

Haeapu — TtBepal ByrJeleBI pPEUYOBHHM, IO BIJKIAJAIOTHCS Ha CTIHKAX
KaMepu 3TOpsIHHS, JHMILI MOPIIHA CBIYKAX 1 HAa BEPXHbOMY IMOSACKY OOKOBOT
noBepxHi mnopmHA. Harap yTBOproeTbcs, KOJIM OJIMBa TNOMAJa€ J0 Kamepu
3ropstHHs, YacThHa #oro 3ropse, a JApyra 3alMIIA€TbCs 1 Ha JHUINI TMTOPUIHS,
rapsiduM CTIHKaM KaMepH 3TOPSHHS PO3TIKAETHCS Y BUJII T'YCTOI CMOJIMCTOI MACH.

HeraTuBHl HacmiKu Harapy: Tiplie OXOJIOJKEHHS KaMepu 3TOpSHHS;
3MEHIIYEThCS 00’€M KaMepu 3rOpsiHHS, BULIE CTYNEHb CTUCKY, OUIbllIe MOTpiOHE
OY; MOXIUBICTh pOIKAPIOBAIILHOTO 3allalOBaHHS; aOpa3suBHE 3HOIIYBaHHS
MOBEPXOHb TEPTS LMIIHAPO- MOPUIHEBOI IPYMH 1 IPYTUX AETajeil IBUTYHA.

Ha Bcix peransx, A€ TOHKMHM IIap OJMBU HAarpiBae€TbCsi N0 BHCOKOI
TeMmnepaTypu (Hampukiaz, y 30HI MOPIIHEBHX KuUlellb, Ha OOII Ta 30BHIMIHIX
CTIHKaxX TMOpINHS, a TaKOoX Ha INaTyHax), OJIMBA OKHUCIIOETbCS 3 YTBOPEHHSIM
BYIJICLIEBUX PEYOBHH, SIKI BIAKIAJAIOTHCS Ha MOBEPXHI METANy Y BUIJISIAI TOHKOIO
MIIHOTO Iapy 3 TJIaJKOI, OMUCKYydor0 ToBepxHero. CKIamaeThCsi Bpa)KEHHS, IO
neTaji mokpuTi Jakom. L1 BinkmaaeHHs qiCTald Ha3BY JIAKOBUX.

JlakoBi BiAkiajeHHS HeOe3me4Hl s IBUTYHIB. Bo crpusioTh 3aKIMHEHHIO
NOpUIHEBUX Kulelb. lle Npu3BOAUTH 10 MiJBUILNEHOI BUTPATH OJIUBH, 3HMXKEHHS
KoMIIpecii 1, SIK HACHiJOK, 3HMXCHHS TMOTYKHOCTI ABUTyHA. [Ipy 1mboMy KiJbIls
MOXXYTh JlaMaTHCS 1 3akJIWHIOBaTH JABUTYH. Ha MexaHi3M IIJIakOyTBOPEHHS
BIUIMBAIOTh TaKl BJIACTUBOCTI OJIUB, SK TEPMOOKHCHA CTAaOUIBHICTh 1 MUHHI
BJIACTUBOCTI.

TepMoOKHCHY  CTaOUIBHICT,  BH3HAYAIOTh, SK CTIAKICTH OJUBU [0
OKHCJICHHS B TOHKOMY Iapl TpH MIiABUIICHINA TeMIepaTrypi METOJIOM OIIHKU
MIIIHOCTI JJAKOBOI ILTIBKH.

[Tin MuiiHUMU (AETEPreHTHO-IUCIIEPTYIOUMMH) BIIACTUBOCTIIMH PO3YMIIOTh
3JIaTHICTh OJIMBH TMPOTUCTOSATH JIAKOYTBOPEHHIO Ha TapsyuX MOBEPXHSX.

MuiiHi BIaCTUBOCTI OJIMB OLIHIOIOTH y Oanax Bija 0 70 6 (MakCUMasbHE JIAKOBE
BiaknageHus) mno wmeroxy II3B (Ilamok, 3apyGina, Binep aBTopu mpuCTpOIO),
OCHOBAaHOMY Ha CTBOPEHHI B OJHOLMIIHAPOBOMY JBUTYHI YMOB IHTEHCHBHOTO
JAKOYTBOPEHHS, 1 MOJAJbIIE€ MOPIBHHSA 3 €TAJOHHOIO IIKAJOK JIaKy Ha OOKOBIi
MOBEPXHI MOpIIHSI. YTBOPEHHS JIAKOBUX BIJKIQJ€Hb Ha TOPIIHI JBHUTYHA,
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IPALOYOro Ha OJMBaxX 3 MUWHHMMHU MpPHUCaTKaMU, 3MEHIIYI0Thcsa B 3-6 pasiB (3,0 -
4,5 10 0.5 -1,5).

BHKOPUCTOBYIOTh [Ba TUIIA MMIHHMX HPUCAIOK — 30IbHI Ta 0Ge330IbHI. IX
BBOJISITH B 0a30B1 0JIUBH Y KiIbKOCTI 2...10%.

Jlucrepryiouor0 BIACTHBICTIO OJIMBH 3BYTh HOTO 3/IaTHICThH MEPEIIKOIKATH
JaKOYTBOPEHHIO Ha TapsAYuX IMOBEPXHAX JeTaneid aBuryHa. [Ipu BUKOpHCTaHHI
OMUB 3 J0OpUMH MHUIOYUMH BIIACTUBOCTSMH JI€Tall JBUTYHA BUTJISAJAIOTH
YUCTUMH, HEMOB OHM iX TUIBKM IO OYMCTUIM W MOMIIM (TTOXOJKEHHS TEpMiHA
,,MUIH1L").

Kpim nakomonmiOHMX BiJKIaA€Hb, JIBUTYH 3a0pyAHIOETHCS Ma3erno1iOHUMU
MacamH, SIKi JICTaJld Ha3By HU3bKOTEMIIEPATYpHUX BiAkiIajeHb (1uiam). Croyatky B
OJIUBI  YTBOPIOETbCA €MYJbCiA, 4YOMYy chpuse Bojxa ii mapu. [lucmepryrodoro
BJIACTUBICTIO OJIMBU 3BYTh MOrO 3[aTHICTh NEPEMIKOKATH JAKOYTBOPEHHIO Ha
raps;iuux MOBEpXHAX JeTanedl aBuryHa. IIpu BUKOpHCTaHHI ONMB 3 JOOpUMH
MUIOYUMH BIIACTUBOCTAMHM JETalli JBUTYHAa BUTIANAIOTH YHUCTUMH, HEMOB OM iX
TIIBKU IO OYMCTUIM ¥ MOMMIN (IOXOJKEHHS TEpMiHA ,,MUWHI". MPOCOUYIOUHCH 13
HWIIHAPAa Kpi3hb HEIIUIBHICTh MOPIIHEBUX KUIElb, MPHU HU3BKUX TeMIepaTypax
KOHJCHCYIOThCS 1 3MILIYIOThCS 3 0MBOIO. [IpM 11bOMY BMHMKAa€ OJIMBHA €MYJIbCIA,
Ky CTaOUTI3yIOThb KHCII NpoaAyKTH. Jlo ckiagy emysbCcii BXOIATh METaJIeBi
YACTUHKU BIJl 3HOIIYBaHHS JeTajield, ApiOHI YaCTUHKU Harapy, 30ja, CMOJH,
ac(anabTeHH, a TAKOXK 1HILI TBEPAl NPOAYKTH BUCOKOTEMIIEPATYPHOTO OKUCIICHHS.

Emynbcist BUAUIAETbCA 3 OJMBH Yy BUIVISIAI YOPHOTO, JIMOKOro ocany. BiH
VIIUTBHIOETHCS HAa CTIHKax 1 JHUINI KapTepa, ¢iabTpax Tpydoi 1 TOHKOI
OYUCTKU OJMBU. UMM HIKYa TeMIiepaTypa OJIMBH B IPALIOIOYOMY JABUTYHI, TUM
HIBU/ILLE HAKOTIMYYETHCS B HBOMY 0Ca/l, SIKUM 3a0MBa€ MaCTUIIbHY CUCTEMY.

JI1st 3MEHIIIEHHS KiJIbKOCTI OCaJIiB CJIIJI:

*MIATPUMYBATH ONTUMAIIBHUAN TEMJIOBUI PEKUM POOOTH JIBUTYHA;

*BUKOPUCTOBYBAaTH OJIMBM 3 JOOpOI XIMIYHOK CTaOUIBHICTIO 1 MAaroTh
BIJIMOBIAHI TTPUCAIIKH;

*CBO€YACHO MIHSITH OJMBHI (DUIBTPH;

*peTeNbHO TPOMHBATH KapTep Ta BCIO CUCTEMY MAIICHHS Tepe]] 3ampaBKoo ii
CBI’KOIO OJIMBOIO.

3axucni ma xoposiuni enacmusocmi onue. KoposiliHI  BIACTUBOCTI  OJIMB
3ajieaTh BiJ HAsABHOCTI B HHUX OPraHiYHMX KHUCJIOT, TMEpPOKCUAYy W  IHIIMX
MPOJYKTIB OKHWCHEHHS, CIPYaHUX CIIOJYK, HEOPraHIYHUX KHUCJOT, JYTiB 1 BOJH.
Kopo3iiiHicTe CBIXO1 0NMBU (B HHOMY MPHUCYTHI NPUPOAHI OPraHiuHl KHUCIOTH,
cipyaHi CIOJIyKHM) TIOPIBHSAHO 3 KOpPO3iMHICTIO onMBH, 10 mpaitoBana y B3 (B
HBOMY 3 SIBJISIIOTHCSL OUIBII CHIIbHI KOPO3iiiHI areHTH), He3HAUHA.
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[IpucyTHICTP 'y CBDKHX OJUB OpraHiuHUX (Ha(TEHOBUX)  KHCIOT
OIIHIOETHCS 1O KUCTOTHOMY unciy. s cBixkoi onmmBu 11e He Ouibie 0,4 mr KOH Ha
I r onuBm.

OpraHiuHi KHUCIIOTH, LI0 YTBOPIOIOTHCS MPU OKHUCJICHHI OJMB B TIpOLECi
poOotu HaiOimbII HeOe3meuHi I MIATYHHUX Ta KOPEHUX MiTMIMIHUKIB. Jlis
CHOBUIbHEHHSI MPOIECY BHUHUKHEHHS MEPOKCUAY Ta KHUCIOT 0 OJUBU JOJAIOTh
MPOTH OKUCHI ¥ aHTHUKOPO3iKHI npucaaku. OcTaHHI MalOTh JIy>KHI BIaCTUBOCTI, SIK1
3a0e3MeuyroTh HEeUTpali3aliio KUCIUX MPOAYKTIB, IO yTBOPIOIOTHCA B OJIMBI.

Jly’)kHe 4YHCI0 XapaKTepu3ye€ BMICT B OJIMBI PEUYOBHH, SIKI MalTh JYXKHI
BiacTuBOCTI. Bono Bupaxaetscs B Mr KOH Ha Ir onuBM Ta € MOKa3HUKOM Ti
HEUTpami3ylounx  BiacTUBOCTe. OnuBy, 1O Ma€ JYXKHI  BJIACTHUBOCTI,
3aCTOCOBYIOTh NIEPEBAXKHO K MACTWIBHHI Martepiai ISl AU3ENIB, sIKI MPaLO0Th Ha
cipyaHomy nanuBi. JIy)KHUX BJIACTUBOCTEH OJMBAM HaJalOTh MPOTHIpKaBHI
MIPUCAJIKH, BIUIMB SIKUX pi3HUA. OIHI YTBOPIOIOTh Ha TEPTHOBHUX MOBEPXHAX MIIHY
3aXHMCHY IUTIBKY, 1HII — YIOBUIBHIOIOTh OKUCHEHHSI OJIUBH.

Takum 4MHOM J0 TOBApHUX OJIMB JOJAIOTHCS MPUCANKH, PO KOTP1 yxke Oyrna
MOBa, a 1€ B’S3KICHI (3arymieHHs), JenpecopHi (3HUKYIOTh TEeMIEpaTypy
3aCTUTaHHA), TPOTU3AAUPHI, TPOTUIIEHH]I 200 MO YHIIIOHAIbHI.



