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(54) CMOCIB AN®Y3IMHOIO XPOMOCUNILIKOBAHHA CTANI 12X18H10T

(57) Pedpepar:

Cnoci6 HaHeceHHs AMdY3iNHMX MOKPUTTIB BKIIOYAE 3aBaHTAXEHHs OO KOHTEeWHepa 3paskiB crani
12X18H10T Ta NOPOLUKOBOI Hacu4yyku4oi CyMiwi, OO0 CKragy $KOI BXOASATb XPOM MOPOLLKOBUWA,
akTMBaTop Ta iHepTHa gobaBka, Ana 3anobiraHHA CnikaHHK CyMilli, repMeTU3yBaHHS KOHTEenHepa,
Harpis go temnepatypu HacudeHHs 1000 °C, i3oTepMiyHy BUTPUMKY MpW TemnepaTypi HacUYeHHs
Bnpogosx 10 roguH. [Jo cknagy MOPOLLKOBOI HACUYYHOYOI CyMilli BXOOUTb KPEMHIN KpUCTanivyHuim, i
MOpOLLKOBa Hacuyytoya CyMill Mae Takum cknag, mac. %:

xpom nopotukosui (Cr) 50...54
KpeMHin kpuctaniyaumm (Si)  1,5...5,5
okecung antominito (Al203) 42

xnopug amoHito (NH4ClI) 2.
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KopucHa Mopenb Hanexutb [o ranysi Xximiko-tepmiyHOi 06pobku MeTaniB Ta Moxe
BMKOPUCTOBYBaTUCb B MalMHOOyAyBaHHi, meTanyprii i npunagobyayBaHHi 3 METO NiABULLEHHS
npawes3gaTtHOCTi BUpOOIB 3@ paxyHOK MifgBULLIEHHS XXapOCTIAKOCTI.

Bigomuin cnocib ximiko-TepMiyHOi 06po6KM cTanen npu 3HWxkeHomy Tucky 104 Ma, skuii Bknovae
HarpiB crtaneBux 3paskiB oo TemnepaTypu 1050 °C Ta i30TepMi4yHy BUTPUMKY B CepefoBuLLi, LLO
Hacu4ye NpPoTAroM 6 r. Ak BUXiOHWUIW peareHT BUKOPUCTOBYBAarM NOPOLLOK XPOMY, MOPOLLOK KPEMHIlO Ta
YOTUPUXNOPUCTUIA Byrneub [1, 2].

Heponikom Lboro cnocoby € HeobXxigHiCTb 3acTOCyBaHHA 4OAATKOBOIO CrevlianbHOro BakyyMHOro
obnagHaHHs.

3a 6nusbkuin aHanor BubpaHo cnocid NopoLUKoBOro xpomoanityBaHHs ctani 12X18H10T, akui
BKMNIOYA€E 3aBaHTaXeHHs1 40 KOHTeNHepa cTtanesux 3paski; 46 % Cr+10 % Al+40 % Al203+4 % NH4CI.
fepmeTn3yBaHHA KOHTEWHepa, HarpiB 40 TemnepaTypu HacuyeHHa 1050 °C, isoTepmiyHa BUTpUMKA
npu TeMmnepaTypi HaCMYeHHs BNPoaoBX 3 roauvH [3].

Heponikom Bigomoro cnocoby € yTBopeHHsi Ha noBepxHi ctani 12X18H10T 3axucHoro nokpuTTs
BiAHOCHO HW3bKOI XapOCTiNKOCTI.

B ocHoBY kopuCHOI MoAeni NocTaBreHa 3agaya YA0CKOHanNeHHs cnocoby xpomMoaniTyBaHHs cTani
12X18H10T, wnaxom 3MmiHM CKnagy HacuMYyko4ol CyMilli, WO A03BONUTL NIABULLIUTU XKapOCTIMKICTb
aocnigxyBaHol ctani.

MocTtaBneHa 3agaya BUPIWYETbCS TUM, WO Y cnoci® HaHeceHHs AMQY3iIMHMX MOKPUTTIB, AKWUIA
BKMNIOYaE 3aBaHTaXXeHHA A0 KoHTerHepa 3paskiB ctani 12X18H10T Ta NOpPOLUKOBOI HACKMYYHOYOI
CyMiLLi, O cKnaay SIKOi BXOASATb XPOM MOPOLLKOBWUIA, akTuBaTop Ta iHepTHa gobaska, Ans 3anobiratu
CMiKaHHIO CyMillli, repmMeTu3yBaHHA KOHTeWHepa, HarpiB o0 Temnepatypu HacudeHHs 1000 °C,
i30TepMiYHy BUTPMMKY Mpu TemnepaTtypi HacuyeHHs Bnpogosx 10 rogwH, 3rigHO 3 KOPMCHOM
Mogennio, A0 CKrnagy NOPOLUKOBOI HACUYYHOYOI CyMilli BXOAWTb KPEMHI KpUCTaniyHui, i mopoLuKkoBa
Hacu4ylo4a Cymill Mae Takum cknag, mac. %:

xpom nopoukosuii (Cr) 50...54

KpeMHil kpucTaniyHui (Si) 1,5...5,5

okeng antoMidito (Al203) 42

xnopvg amoHito (NH4CI) 2.

3aBaOsikM BMKOPWUCTAHHIO B MOPOLLUKOBIA HAaCWU4YHOMiA CyMilli KPEMHil0 YTBOPHETLCS 3aXUCHWUN
nosepxHeBui wap. [Npu noganbWOMy HarpiBi CKNagoBi 3aXUMCHOrO MOKpUTTS OepyTb yyacTb y
POpMyBaHHS LWLiNbHOI OKUCHOI (OKCMAHOT) MAiBKK, WO YTPYAHSE AMdY3ito rady B rmnb metany i Tum
CaMMM MnepeLuKogXKae PO3BUTKY rasoBOi Koposii. B ubOMy BuMnNagky My MOXeMO FOBOPUTU MpO
NiABULLIEHHS XapOCTINKICTb BCbOrO Crnasy.

Cnocib 34iACHIOETLECA HACTYNMHUM YNHOM:

[Mpouec KOMMNIIEKCHOro HaCW4YeHHSA [MOBEpPXHi cTarni XpPOMOM Ta KpeMHIEM npoBOoAsATb B
MOPOLLKOBMX CyMillax B repMeTUYHUX KOHTenHepax. [lpoaHanisyBaBluM [OBigHMKOBI daHi 6yno
nigidpaHo onTMManbHWIA cknag WuxTun kapbopusartopa, mac. %:

xpom nopouukosun (Cr) 50...54

KpeMHin kpuctaniyHuii (Si) (BukopucToByBanu nopolok depocnnasy ®C70, BMICT KpeMHito
~70 %) 1,5...5,5

okcng antoMiHito (Al20s) 42

xnopug amoHito (NH4CI) 2.

AndysinHe neryBaHHA NOBEpXHi enemeHTaMum 3abesnevyloTb TUM, WO BiaOyBaETLCA BBEAEHHS B
LUMXTY KPWUCTamiyHOro KPEeMHilo i MOPOLLKOMOAIGHOro Xpomy, po3Mip dpakuii MOpOLLKY MOBUHEH
3HaxoguTtucsa B mexax 200...300 mikpomeTpiB. [ns 3anobiraHHs CrnikaHHIO MOPOLLKOBOI CyMilli B Hel
BBOOATb OKCUA antoMmiHito. Ak aktmeaTop npouecy Andysii BUKOPUCTOBYIOTb XITOPWUA aMOHito.

[na npoBeaeHHs Npouecy KOMMMEKCHOr0 HacM4YeHHst MOBEPXHI CTani XpOMOM Ta KpEMHIEM 3pa3ku
3HEXUPIOTb 3a [JOMOMOroK €TUINOBOro CAMPTY. 3HEXMPEHi 3pasky OnyckalTb B KOHTEWHep i3
)KapomiyHoi ctani, Ha AHi skoro 3asganerigb Oyno BHeceHO KapbGropu3aTop Y HEMOBHOMY 0OCs3i.
MoTim 3pasku 3acmnatoTb KapbopM3aTOpoOM TakMM YMHOM, o6 XKOAEH i3 3pa3kiB HE MaB KOHTaKTY MiX
co0boo i CTiHkamMun KoHTenHepa. BigctaHb Mix 3paskamu i CTiHkamMu KOHTelHepa Mae 6yTu He MeHLwe 1
CM.

Micns Toro, sk kapbitopu3aTop MOBHICTIO MOKPWMB 3pasku, KOHTEMHEp 3aKpuBalTb METANEBO
KPULLIKOIO Ta 3arepmMeTu3oBylOTb 3a Jornomorol asbectoBoi npoknagku. LBM KoHTenHepa
NMOKPMBaOTb BOrHETPUBKOIO TMHOIO.

Konu rmvHa noBHICTIO BUCOXMA, KOHTENHEP BiANPaBnaioTb B Mi4 KamepHoro Tuny. HarpisaHHA nevi
noBuHHe BigbyBaTMCA pasoM 3 KOHTenHepom. [lpouec KOMMMEKCHOTO HAaCWMYEHHA MOBEPXHi cTani
XpPOMOM Ta KpeMHieM nposoautecs npu temnepatypi 1000 °C snpogoex 10 roauvH.
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Micna ubOro MNpPOBENU PEHTIFEeHOCTPYKTYPHi, MeTanorpadivHi AOCniaKeHHs 3 BUKOPUCTAHHAM
BiZOMUMX MeToaiB (hisan4HOro maTepiano3HaBcTBa.

PeHTreHOCTpYyKTYpHUM MOLIApOBMM aHarisaoM BCTaHOBIEHO, WO Ha MOBEPXHi 3pas3kiB, OTPUMaHUX
NMpW HacUMYEeHHi XpPOMOM i KpeMHieM, yTBopunacs CTPyKTypa, sika CKragaetbecsi 3 kapbigy 3anisa i
xpomy (Cr, Fe)7Cs. Iig 30BHiLHIM LUAapOM po3TalloBaHWi Wap TBEPAOMY PO34MHY KPEMHIIO B 3ani3i.

BunpoOyBaHHsA Ha >xapocTivikicTb npoBogunucb 3rigHo 3 TOCT 6130-71 BaroBum MeTOAOM MO
30inbLUEHHI0 MacK 3paskis.

[ns BunpobyBaHHs 3pa3ku peTenbHO 3HEXUPIOTbL Ta 3BaXyl0Tb 3 TOYHICTIO 4o 0,1 mr.

CepepoBuile y nedi And BunpobyBaHHSA 3a XiMiYHMM CKragom MOBWMHHe Bignosigatun (Bytu
HabnwkeHUM) [0 cepepoBulla, B sikomy Oyae npauioBaty BunpoboByBaHwn Matepian. [lpwu
BM3HAYEHHI >XapOCTINKOCTI BaroBuM MeToaoM MO 36inbLUEHHI0 Macu 3paska cnig 3acTocoByBaTu
cneujanbHi kepamivHi TvMmi, wWo 6yayTb 3aBaHTaXeHi OO0 Medi i He nepeLlukokalTb MPOHUKHEHHIO
rasoBoro cepenosuila i 3abesnevyoTb 36epexeHHss 06CUNaHHA OKUCHIB.

Micna npoBefeHHSA 3BaXXyBaHHA 3paskiB MOXHa 6auMTu Pi3HULO NO 30iNbLUEHHI0O Macu 3paskiB
0e3 3axucHoro Lwapy Ta nicns npoBefeHHs AudysinHOoI MeTanisauii KOMMNNEKCHUM HaCUYEeHHSAM
NoBEPXHi XPOMOM Ta KpeMHieMm (Tabrnmus 1).

Tabnuusa 1
Pesynbtaty BunpobyBaHb ctani 12X18H10T Ha »apocCTilkicTb
Temne- Ho- Bara go Bara nicns Po3wmipun 3paska Baranb- | 36inb-
paTypa mMep NpoBeaeHHS nposefeHHA | 30B- | BHyT- Bucota Ha LUEHHS
BMMNpO- | 3pas- | BunpobysaHb, | BUNPoOyBaHb, | Hill- | pilLHiK h, Mm nrowa Macu
OyBaHb,’ Ka r r Hin dia- noBepxHi | 3paska,
Cc dia- meTp 3paska, r/m?
meTp | d, MM MM2
D!
MM
1* 14,06040 14,08500 10,0 7,6 20,1 11771 20,9
800
1 13,56455 13,59770 10,0 7,6 14,9 889,8 37,3
2* 14,94780 14,96295 10,0 7,6 20,1 1177,1 12,9
900
2 13,21865 13,25500 10,0 7,6 15,0 895,3 40,6
3* 15,29260 15,34590 10,0 7,6 20,3 1188,2 44,9
1000
3 13,48655 13,59900 10,0 7,6 14,9 889,8 126,4

* - NO3HaYeHHs 3paskiB, Ha AkMX Byna npoBeaeHa XiMiko-TepmiyHa 06pobka (XTO)

3pasku nicna npoBefeHHA XTO mawTb BULL NOKasHMKM MO 36epexeHH CBOEi macu, Lo
xapaktepusye binbluy xapocTinkicTe ctani 12X18H10T 3 3aXMCHUMW MOKPUTTAMM B MOPIBHSHHI 3
BignoBigHUM Matepianom 6e3 XTO.

Mpuknag KOHKPETHOTO BUKOHAHHS CNocoby

Mpouec KOMMNMEKCHOro HacuyeHHs noeepxHi ctani 12X18H10T xpomom Ta KpeMHieM
(xpomocwuniuitoBaHHs) npoBoamscd npu Temnepatypi 1000 °C snpogosx 10 roanH B KOHTeWHepax 3
nnaBkMM 3aTBOPOM.

XpomocuniuitoBaHHS NPOBOAUNN B MOPOLUKOBUX CyMillax B repMeTUYHUX KOHTEnHepax mnpu
NneBHOMY CRIBBIAHOLUEHHI CKNagoBMX HacKMYyl4ol CyMmilli: dpepocuniuii, XpoM MOPOLLKOBUIN, OKCUA
arnoMiHilo, xnopuag aMmoHio. BpaxoByoum BigCOTKOBE CMiBBIOHOLIEHHS CKITaZ0BUX MOPOLLKOBOI CyMillli,
OyB po3paxoBaHWUi BaroBU BMICT HAacu4yodoi cymili ang nposegeHHs XTO (tabnuvug 2).
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Tabnuusa 2
Po3paxyHok LWnMxTu aAng npurotyBaHHs kapbiopusaTopa
. . BigcoTtkoBum BmicT Barosun Bmict
HanmeHyBaHHS KOMMOHEHTA XimiyHa dpopmyna o
KOMMOHeHTa, % KOMMOHEeHTa, T
depocuniuin ¢C70 )
Fe-Si 3,5 (4,55) 33,3 (43,3)
XpOM NOpPOLLKOBUIA Cr 52,5 500
Oxkcuma antomiHito
Al2O3 42 400
Xropua amoHito
NH4ClI 2 19,05
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®OPMYA KOPUCHOI MOJEN!I

Cnoci® HaHeceHHs AOMQY3INHWX MOKPUTTIB, SKMN BKIIOYAE 3aBAHTAXEHHsS 0O KOHTENHepa 3paskiB
ctani 12X18H10T Ta nOpoOLLKOBOI HACU4yHO4OI CyMmilli, 4O CKMagy SKOi BXOASATb XPOM MOPOLLKOBUWM,
akTMBaTop Ta iHepTHa gobaska, Ans 3anobiraHHs ChikaHHIO CyMilli, repMeTU3yBaHHS KOHTEenHepa,
HarpiB o TemnepaTypu HacuyeHHs 1000 °C, i3oTepMidyHy BUTPUMKY Npu TemnepaTypi Hacu4YeHHs
BnpogoBx 10 roavH, AkuiA BiAPI3HAETbLCA TUM, WO OO0 CKragy MOPOLUKOBOI HaCKMYyO4Oi CyMilli
BXOOUTb KPEMHI KpucTanivyHun, i NopoLLKOBa Hacu4yytova cymill Mae Takuin cknag, mac. %:

xpom nopouukosui (Cr) 50...54
KpeMHin kpuctaniynmi (Si)  1,5...5,5
okcug antoMiHito (Alz03) 42
xnopug amoHito (NH4Cl) 2.

Komn'toTepHa BepcTka O. eprinb

A0 “YKpaiHCbKWI iHCTUTYT iHTEeNeKTyanbHOI BnacHocTi”, Byn. [na3yHoBa, 1, M. Kuis — 42, 01601
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