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NCCNEOOBAHME CTPYKTYPbl 1 CBOMCTB LIMHKOBOIO
NMOKPbLITUA HA BA3E LIMHKCOAOEP>XXALLUMNX OTX0OA0B -
LIMHKOBOW MbIIN HA CTAJIbHbIX U3OENNAX,
B TOM YMCJIE C PE3bE0BOIA NMOBEPXHOCTbLHO

H.U YPEAHOBHUY, K. 3. BAPAHOBCKHH, T. M. FEH/IUK, B. B. MEJIbHUYEHKO,
B.I" JALIIKEBUY, I @. JIMBIIIHNL], Benopycckuil HayuoHAIbHbIN MEXHUYeCKUL YHUBepCUmem,
2. Munck, Benapycs, np. Hezasucumocmu, 65. E-mail: pmstm@bntu.by

B cmamve npedcmagienvl pe3yibmanivl UCCie008anHul mepmooudPy3uoHH020 YUHKOB020 NOKPLIMUA, NOLYHUEHHO20 NO MeX-
HONO2UU, 20€ 8 KAYecmee YUHKOB020 KOMNOHEHMA UCHONb3YVIONCS OMX00bl, 00pazosaguiiecs npu 060ysKke mpyb nocie ux 2opsue-
20 YUHKOBAHUSL, — YUHKOBASL NbLIb, HA CMAIbHbIX U30EIUAX, 8 MOM YUCTe ¢ pe3bb060ll NOGePXHOCMbIO. LlunKo8bie NOKpbImus Ha-
HOCAM MemoOom mepmoOuPPY3UuOHHO20 HACLIUWEHUS 68 CIMAYUOHAPHOM KOHMEUHepe 6 NOPOULKOBOU CMeCU, COCMOAWel U3
40% Zn,,, +59 % Al,03+ 1 % NH,CI. B pe3ynomame popmupyomces nokpvimuis Xopouie2o 8HeuHe20 8uod, a neobxooumas mo.-
WUHA, NO3BONAWAS, 0DECne b CBUHYUBAEMOCNTb NAPHOI Pe3bibl, AOCIMULACMCA NPU PECYIUPOSAHUU BPEMEHU BbIOEPHCKU.

Kniouesnie cnosa. L{unkosoe nokpvimue, omxoobi 20psue20 YUHKOBAHUS, YUHKOBASL Nblilb, Pe3b0080€e COeOUHEHIe.
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STUDY OF THE STRUCTURE AND PROPERTIES OF ZINC COATING
BASED ON ZINC—-CONTAINING WASTE — ZINC DUST ON STEEL
PRODUCTS, INCLUDING THREADED SURFACES

N.I. URBANOVICH, K. E. BARANOVSKI, T.I. BENDIK, V. V. MELNICHENKO,
V.G. DASHKEVICH, G. F. LIUSHYTS, Belarusian National Technical University,
Minsk, Belarus, 65, Nezavisimosti ave. E-mail: pmstm@bntu.by

This paper presents the results of a study on thermodiffusion zinc coatings obtained using a technology where zinc dust —
waste from hot-dip galvanizing created during the air blowing of pipes post-galvanization — is used as the zinc component on steel
products, including those with threaded surfaces. The technology involves applying zinc coatings to steel products, including
threaded surfaces, through thermodiffusion saturation in a stationary container with a powder mixture consisting of 40 % Zn .,
59 % Al,03, and 1 % NH,CI. This method yields coatings with good appearance, and the desired coating thickness, ensuring com-
patibility for threading, can be controlled by adjusting the exposure time.
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CymIeCTBYIOT pa3IMUHbIC METObI HAHECCHUSI IIMHKOBOTO MOKPBITHS HAa CTATILHBIC U3/ICIHS, HATPUMED Tallb-
BaHUYECKOE, Topsuce, TepMoau(hy3HOHHOE IIUHKOBAHUE. Y KaXKJIOTO METOJIa €CTh CBOU ILTIOCHI U MUHYCHI.

Tl'anbBaHWYECKUM IIMHKOBAaHMEM Ha3bIBAETCA HAHECEHUS] TOHKOTO CJIOSI IMHKA Ha MOBEPXHOCTh METaJlInye-
CKHUX U3JIETIMI B PacTBOPE JIEKTpoauTa. B mpolecce 35eKTpoan3a HUHK PaCTBOPSIETCA, U €r0 UOHBI C MOJIOKHU-
TEJIBHBIM TIOTEHIMAJIOM OCEAal0T Ha MOBEPXHOCTH OCHOBHOTO MeTallia ¢ ()OPMUPOBAHUEM CJIOS TOJIIUHOM OT
4 1o 20 MKM, C BBICOKOM TOYHOCTBIO MOBTOPSIIOIIETO KOHTYPHI U3Aenus. ['anbBaHNYeCKUM IIMHKOBAHUEM I10-
KPBIBAIOT HEOOJIBIINE KPETICKHBIC JICTAIH, YTOOBI MOJIyYUTh TJIaJIKUe, ONecTsiue Ha BuJ uzaenus. Ho ux xe-
JaTeNbHO UCTOIh30BaTh BHYTPU TTOMEIICHUN MIIM B MATKOW BHEIIIHEH Cpelie, TaK KaK TaHHBIN MeTo obecreyn-
BaeT HU3KHI YPOBEHD CICIICHHSI C METAJJIOM, YTO C TSUEHUEM BPEMEHHU OCJIA0JIsIeT aHTUKOPPO3UUHBIH AP (PEKT.
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[Ipouecc ropsiuero MUHKOBAaHUS 3aKIIIOYACTCSI B TOM, YTO METaJUIOM3/IENINE PEIBAPUTEIHLHO OUUIIAIOT
1 00€3)KUPUBAIOT, a 3aTEM IIOMEIIAIOT B pe3epByap C pacIlIaBICHHBIM [IUHKOM Mpu Temmeparype 460—480 °C.
[IpoaomKUTENBHOCTD ONIEPALIU COCTABIISIET OT HECKOIBKUX JACCITKOB CEKYH/I /IO JECSTKOB MUHYT. M3nmumku
W CTYCTKHM LIMHKa CHHUMAIOT TOCJIe OXJIaXaAeHus. [opsiuasi 00paboTKa CIIOKHBIX KOHCTPYKIHW, B TOM YHCIIE
Ppe3b0OBBIX, pacIUIaBICHHBIM IIHTHKOM HE 00eCIIeunBaeT PaBHOMEPHOCTH paclpeiesIeHus CJIos 110 BCeil 1o-
BepxHocTH. [Ipn 00paboTke OONTOB, TaCK CIEAYET YUUTHIBATh H3MCHCHHE Pa3MEpPOB U3ZCIINN. YBEIMUCHUE
TOJIIIMHBI 33 CYET aHTUKOPPO3HOHHOTO CJI0s CACNIaeT HEBO3MOKHBIM MTPUMEHEHHE JIEMEHTOB KPEIeKa, 0-
9TOMY MOXET MOTPeOOBaThCs OMOIHHUTEIbHAS MeXaHndyeckas 00paboTka, HapuMep MpOoTaYNBaHKUE BHY-
TpEHHEH pe3bOEbI.

Tepmonuddy3rnoHHOE MUHKOBAHUE — OJMH M3 METOJIOB XHMHUKO-TEPMHUUECKOH 0OpaOOTKH. 3aKitoyaercs
B HarpeBe METATMYECKUX W3JCITHi, YIIaKOBAaHHBIX B KOHTEHHEp BMECTE C MOPOIIKOBOM CMEChlo, JI0 3aaH-
HOW TeMIepaTrypbl U BBIIEPIKKE TIPU ITOH TeMIiepaType 10 MmoilydeHus TpeOyemMoit TonmmHbl Anpdy3nOHHOTO
ciost. CofepKMMOe KOHTEHHEpa MPeA0XPaHIIOT OT OKUCIICHHS TepPMETU3UPYIOIIUM 3aTBopoM. [Ipu Tepmomd-
(y3noHHOI 00pabdOTKE OCYIIECTBISICTCS HACHIIIEHHE OBEPXHOCTH METAUIMYCCKUX M3 OTHUM WIN He-
CKOJILKUMHU dieMeHTamu. @opmuposanue Aupy3nOHHOTO CII0S TPOUCXOJUT B PE3YIIbTaTe HEMOCPEICTBEHHOTO
KOHTaKTa IMOBEPXHOCTH U3/ICIHUN KaK ¢ YaCTUIIAMHU MIOPOIIKOBOM Cpe/ibl, TaK M C 00pa3yroniencsl B KOHTeHHepe
B MIPOIECCE HArpeBa U BBIICPKKH aKTHBHOMW ra3oBoil ¢azoi. Tepmoauddysronnslii Mmeton o0paboTku mMeTa-
Ja B OTIIMYME OT JPYTMX TEXHOJOTMH MMEET Psiji IPEUMYIIECTB: [IMHKOBOE MOKPBITHE JIOKUTCS PABHOMEPHO,
a TIOBEPXHOCTh MPUOOPETAECT XOPOUIYIO aJITe3HI0 U CTAOMIIbHBIC 3allIUTHBIC KAY€CTBA; €CTh BO3MOXXHOCTH Pery-
JMPOBATH TOJIIUHY [IAHKOBOTO MOKPBITHS, IPUUEM B IIMPOKOM JIMANA30HE B 3aBHCUMOCTH OT YCTaHOBJICHHBIX
TpeOOBaHMIA, ¥ TAKUM 00Pa30M HAHOCUTH IUHKOBBIE CJIOM HA KPETIEIKHBIC M3

B Hacrosiiiee Bpemst cyliecTBYeT MIUPOKUH BEIOOP TEXHOJIOTHI HAHECEHUSI IIMHKOBOTO TIOKPBITHS HA CTallb-
Hble n3aenus. Mcxos u3 aHanusa crmoco0OB LIMHKOBAHUS, CIEAYET OTMETHTD, YTO Ul H3JENUi C Pe3b0OBBIM
COCAIMHEHHEM HamOoJiee MPUEMIIEMON SIBIISICTCS TEXHOJIOTUS TepMoAr((y3HOHHOTO IIUHKOBAHUS B TIOPOIIKO-
BBIX cpefiax. Ee 0coOeHHOCTh M HOBH3HA 3aKJIFOYAETCs B MCIIOJIb30BAHUH B COCTaBE MOPOIIKOBOM CMECH B Kade-
CTBE IIMHKCOJCPIKAIIEro KOMIIOHEHTa OTXOIOB MPOM3BOCTBA — IIMHKOBOH IMbIIH, 00pa30BaHHOHN B pe3ysbTare
NPOIYBKH TPYyO MOCIIE Topsiuero UHKoBaHus [1].

LluHKOBaHME MOXXHO OCYIIECTBIIATH KaK B CTAllMOHAPHOM
_' - KOHTEWHepe, Tak U BO Bpallaroliemcs. B xozae uccienoBanuii
' d HCIIOJIB30BAIA CTALIMOHAPHBIA KOHTEHHED, BHEIIHUNA BUJ KO-
TOpOro TpencTaeieH Ha puc. 1. Pazmep u ¢opmy KoHTeiiHe-
pa BBIOMpAIX B COOTBETCTBHM C Ta0apUTHBIMH pa3Mepamu
u GopMoii 00padaThIBACMBIX M3/IEIUI, N3TOTABINBAIN U3 HU3-
KOYTJIEPOIUCTON CTaJIM C TOJIIMHOW CTEHOK HE MEHee 3 MM.
TexHonoruueckuii npouecc TepmMoaud y3noHHOTO IIMHKOBA-
HUS CTAIBHBIX W3Aeiuid (00JNTOB, TaeKk M MIal0) COCTOST W3
CJIEAYIOUIUX OIepalnii:

* TOATOTOBKA MOBEPXHOCTH H3JICNINI, B JaHHOM cCIydae
yAaJICHUE CMa3KU ¥ 3MYJIbCHHU [TOCJIC MEXaHUYECKOM 00padoT-
KH C ITIOMOIIBIO PACTBOPUTEJIS;

* MPUTOTOBJICHUE HACKHIMAIOMEH (ITOPOIIKOBOH) CMecH
crnenytomiero coctana: 40 % nuHKOBOM MbUTH, 59 % MHEPTHOTO

Pric. 1. BHewnuit BI CTALHORAPHOTO KOHTelHEpa HaTOJHUTENS B BUJIE OKCHAA amtoMuHuA U 1 % akTuBartopa;
* mepeMelIMBaHUEe CMECH B JaboparopHoil OapabaHHOU
IAPOBOM MENBHMUIIE;

® 3arpy3ka U3/IeJIhil B KOHTEIHEDP U 3aChIlIKa OPOIIKOBOM CMECH.

Tak kak TepMOIU(Py3NOHHOE TUHKOBAHUE OCYIICCTBISUTM C MPUMEHEHHEM CTAIlMOHAPHOTO KOHTEHHEepa
C TUIABKUM 3aTBOPOM, TO 3arpy3Ky M 3achINKy MOPOIIKOBOM CMECH MPOBOIWIN C COOJIOACHUEM CIICTYIOLINX
TpeOOBaAHMIA:

— paccTosiHHE MEXIy JHOM KOHTelHepa U u3aenueM He MeHee 30 MM, MeX/1y CTEHKOH M W3/1eneM He Me-
Hee 15 mm;

— IOPOUIKOBYIO CMECh B KOHTEHHEPE YIUIOTHSIIM MyTEM MOCTYKHBAaHUS MOJIOTKOM IO €r0 CTEHKAM;

— CIIOM HaCBHIIIAIOIIEH cMecH Haj u3aenueM He MeHee 30 M.

Tepmonuddy3rnoHHOE TUHKOBaHUE IPOBOIMIIN B TIEYH MIAXTHOTO THIIA C KAPOOPYHJOBBIMU HATPEBATEISIMH.
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Peructpanuio u peryaupoBaHue TEMIIEPATyphbl OCYIIECTBISUIA C IMOMOIIBI0 H3MEPHUTEIHHO- PErUCTpalu-
onHoro npubopa «CocHa-002y. [IpoomKUTEIBHOCT BBIACPKKH, COCTABISIONICH | 4, HCUUCIISIIM ¢ MOMEHTA
mporpesa KoHTeWHepa 10 Temneparypsl HackimeHus 450 °C. KonreliHep BBITPY>Kalu U3 TICUU TMOCIE YCTAHOB-
JICHHOM BBIZIEPAKKH, a OXJIAXK/IEHUE OCYIIECTBIISIIN JI0 KOMHATHOM TeMiieparypsl. CofepKIUMoe KOHTeHepa BbI-
rpy’kajy Ha MOJJOH M M3BJIEKAIH OIIMHKOBAHHBIE M3/IENHUs, KOTOPBIE 3aTeM OUYHUINAIN OT MOPOIIKOBOI CMecH.
Ha puc. 2 npencrasineH BHEITHUHN BU/I TTOTYYESHHBIX U3AETHI.
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Puc. 2. BHenH#ii BU CTaTbHBIX H3/IEIHN, OLMHKOBAHHBIX METOIOM TepMOAH((HY3HOHHOTO HACHIIICHHSL:
a — O0NTeI; 6 — raiiku; 6 — a0kl

Crenyer OTMETUTh, YTO COEAMHEHUE JIeTalieil C MOMOLIBbIO PEe3bObl IUPOKO MPUMEHSIOT B MAIIMHOCTPOE-
HuM. OCHOBHBIM THIIOM SIBJISIETCSI METpHUECKast pe3b0a. Y OOJBIIMHCTBA TUIIOB PE3LObI 10 HAPY)KHOMY U BHY-
TPEeHHEMY JUaMeTpaMm IpeyCMaTprUBaOTCS 3a30PHl, OIS JOMYCKOB PacIoIOKEHBI TaK, YTO MOTPEIIHOCTD 3THX
JMaMeTPOB HE IMPETSITCTBYeT CBUHUNBaeMOCTH. [Tocnennsas 3aBUCUT TOJIBKO OT TOYHOCTH CPEIHUX JIUAMETPOB,
mara v yria npouiust pe3sObl. [1oms ZomycKoB yCTaHOBIIGHBI B TPEX KJIacCax TOYHOCTH: TOYHBIN, CPETHHN
1 TPpYOBIid, IPH 3TOM CpeIHUH NperHazHavyeH 11st obmiero npuMeHenns. O003HaueHue Mo A0IMyCcKa TuaMeTpa
Pe3bOBI COCTOUT M3 HUPPHI, ONPEACTISIONIEH CTENeHb TOUHOCTH, U OYKBBI, MOKa3bIBAIOIIEH OCHOBHOE OTKJIOHE-
Hue, Hanpumep: 6g, 6H, 4h, 6G. Ha oObruHbIil pacnpocTpaHeHHBIH Kpenex (O0NnThl, Tallku, MIMUIBKHA, BUHTHI
1 ToMy TIoo0HOE) Ha3HAa4YaloTCs cleaylomue Aonycku: 6g — mis 6onra, 6H — mst raiiku. [locaaka ¢ pe3nbo-
BBIM COCJMHEHHEM 0003HauaeTcs ApoOblo, B UUCIUTENIE KOTOPOH YKa3bIBalOT TI0JIE AOTyCKa BHYTPEHHEH pe3b-
Obl, B 3HaMeHarese — HapyxHoi. Hanpumep: M12—-6H/6g. Takxe HE0OX0MMO OTMETHTh, UTO €CJIA B MapKH-
POBKE KpEeTeXHbIX U3/IeIUN He yKa3aH pa3Mep 11ara, To JaHHOE U3/1eI1e UMeeT KPyIHBIH I1ar B COOTBETCTBUU
¢ 'OCT 8724-2002. Hanpumep: M16 — pe3pba merpuueckas (Oyksa M) ¢ HOMHHAJIBHBIM TUaMeTpoM 16 MM
1 KPYTHBIM IIaroM (KpyMHBIX 1ar pe3b0obl 001Ta, Talflku, IMUIBKH, BUHTA — 2,0 MM).

KoHTpob OLIMHKOBAaHHBIX M3/ETHH 10 BHEIIHEMY BHJIy OCYIIECTBISIIM BU3yaJbHO, a IO TOJIIIHUHE — Me-
TayorpagMuecKUM METOJIOM M MarHUTHBIM C MTOMOUIBIO MarHUTHOTO ToimuHOMepa. Ha puc. 3 mpencrasie-
HBI OI[MHKOBAaHHbBIE DKCIIEPUMEHTaIbHBIE 00pa3ipl Oonrta U raiiku M12. 3To 3HauuT, 4TO pe3rda MeTpuiecKas
C HOMUHAJIBHBIM AUAMETPOM 12 MM U KPYIHBIM IIaroM (KpymHHBIH mar pe3p0bl 00iTa, Taiflky, IIHIbKH, BUH-
ta — 2,5 mm). Cormacao 'OCT 16093-81 «OcHoBHBIE HOPMBI B3anMo3aMeHseMOCTH. Pe3pba mMerpuueckas.
Honycku. [Tocagku ¢ 3a30pom», Al JaHHOTO Pe3b00BOTO COCAMHEHHMS MHUHUMABHBIN NOCAI0UHBINA 3a30p 110
BHYTpPEHHEMY, HAPYKHOMY U CpPEAHEMY TMaMeTpaM COCTaBIsAeT 42 MKM, a 3TO 3HAYUT, YTO NMOKPHITHE HE JOJIK-
HO BBIXOJUTH I10 TOJIIIMHE 332 PAMKH [TOCAJ0YHOTO 3a30pa U UMETh TOMHUHY < 20 MKM.
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Puc. 3. Buenrnwuit Buj 6onTa v raiiku, OIIMHKOBAHHBIX METOIOM TEPMOIU(PPY3HOHHOTO HACBIIICHHS
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AHanM3 KauecTBa BHEIIHETO BHU/A TIOKA3all, YTO MOJYYCHHBIE MIOKPBITUS HE UMEIOT HECIUTONIHOCTH, a UX
MOBEPXHOCTh BBINISIAUT MAaTOBOM CBETNIO-cepoil. TpeOoBaHMs HAJIEXKAIETO COOTBETCTBHUSI pe3bObI OonTa
W TaliKu IPHUBOAST K OTPAHMUYCHUIO TOJIIMHBI TOKPBITHSA, TOATOMY MPOBOAMIN MPOLEAYPY CBUHUYHMBAHUS-
Pa3BHHUYMBAHUS, KOTOPAs MMO3BOJIMIIA YOSTUTHCS, YTO MOJTYUYEHHOE IMHKOBOE TIOKPHITHE HA PE3b0OBBIX JeTa-
JsIX pazMepoM M 12 He BBIXOIUT 3a PaMKH MOCAJAOYHOTO 3a30pa. Ha puc. 4 moka3aHbl OUHKOBaHHBIE OOJIT
U raiika B cOope.

C uenpio MccaeJ0BaHuI MUKPOCTPYKTYPbI M TOJIIMHBI IIMHKOBBIX MOKPBITHH BhIpe3au ()parMeHTHl Pe3b-
Obl OonTa W raiiku (puc. 5) U U3roTaBIMBAIM NUIM(BI B 3aIMBKE Ha NUTH(QOU3TOTOBUTEIILHOM 000pPY/IOBaHUU
Metkon FORCIPOL 1V.

Puc. 4. OnunakoBanHbIe 00T U raiika B cOope Puc. 5. Beipe3annsie GpparMeHTs 6onta U raiikn

i BBISBIEHUS CTPYKTYphl M TOJIIMHBI IIMHKOBOTO TOKPBITHS HCIONB30BaM peakTuB 5 T CrO;+
Na,S0,+100 H,0.

Paboty BBIMONHSIM ¢ IpuMeHeHreM nocta MukpokonTposist MK-1 Ha 6a3e mukpockorna MU-1 u nporpam-
Ml obecnieuernst SIAMS 800 npu yBennuennun 50 Ha monepevyHbIxX numdax mocie ux TpasieHus. Mukpodoro-
rpadusi TMHKOBOTO MOKPBITUS Ha mpoduiie pe3sObl 0oiTa mpeacrasieHa Ha puc. 6. IlomydeHHOE MOKpBITHE
paBHOMEpHOE, CIUIOIIHOE, UMEET B CPETHEM OJJMHAKOBYIO TOJIIIMHY MO BCEMY KOHTYPY Pe3bObI.

Puc. 6. MuxpodoTorpadus {UHKOBOIO MIOKPHITHS Ha pe3bde OonTa

Takske mpoBeseH MeTaIorpagMuecKUil aHaIn3 TONIIMHBL U CTPYKTYpBI Ha oOpasue-cBuierene (puc. 7, 8).
[TokpeITHE COCTOMT U3 TPEX CIOEB, COOTBETCTBYIOMUX -, -, {- pazam. OcHOBHOI siBIIsIETCS O-(a3a ¢ paBHO-
OCHOH CTPYKTYpOH, €€ MHTepMETAIUIMYECKHE COETUHEHNS NMEIOT CTEXMOMETPUUECKHI COCTaB, OTBEUAIOIINH
tdopmynam: FeZn,,, FeZn,. Bepxumuii crnoil moxkpeiTust npeacrasisieT (-dasy, COOTBETCTBYIOUIYIO HHTEPMETAI-
nrueckoMmy coeaunHennto FeZn,;. '-asa, mpuneraromas K OCHOBHOMY METaJlIy, XapaKTepU3yeTcsl HHTepMe-
TAJJIMYECKUM COCAMHEHHEM, MMEIOUIMM CTEXMOMETPHUECKUI cocTaB M oTBedaromuid dopmynam: FesZn,,
Fe;Zn,, FeZn;. B cnoe ocHoBHOro MeTaiia, KOHTakTupyromero ¢ ['-¢ga3oi, obnacts o-¢passl, T.e. TBEPIOTO
pacTBopa LIMHKa B )keJe3€, He MPOsIBUIIACK.

CrenyeT OTMETUTb, UTO MOTyYEHHBIE PE3YIIbTaThl KOHTPOJIS TOJMIIMHBI TOKPHITHI Ha pe3b0e COOTBETCTBYIOT
pesynbratam Ha oOpasuax-cBuneTensx. [Ipu aToM TommuHa NOKpeITHs cocTaisieT 17-20 mxm. Takas Toimuaa
MIO3BOJISICT OCYIIECTBUTD NPOLIEAYPY CBUHUMBAHUS-PA3BUHUMBAHNS Taiiku ¢ 00aTOM pasMepoM M12, T.e. MeHb-
11€ M0Cca0uHoro 3a3opa, coorsercrryromiero 'OCT.
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{ -daza

b1-daza

r-dasa

Puc. 7. O6pazen-ceugerens Puc. 8. MEKpOCTPYKTypa IIHHKOBOTO CJI0Os Ha 00pa3sie-cBuaeTene. x500

BrIBOABI

1. YcTaHOBIIEHO, YTO MOKPHITHS, ITOTydeHHBIE B MTOPOIITKOBOHM cMecH, cocTosmmel u3 40 % ITMHKOBON HLITH,
59 % wuneprHoro Hanonuurens Al,O; u 1% axruBaropa NH,Cl, meronom tepmoandy3rnOHHOTO HACHIIIEHUS
B CTaLlMOHAPHOM KOHTEHHepe, HE NMEIOT HECIUIOLUIHOCTH, a UX IOBEPXHOCTH BBINIIAUT MAaTOBOH CBETIIO-CEPO.

2. Jlnst mosrydeHus] MUHKOBOTO TIOKPBITHS TOMMHUHON 17-20 MKM, KoTopasi o0ecIieunBaeT CBUHYMBAEMOCTh
MMapHOH pe3b0bl ¢ HOMUHAIBHBIM JHaMeTpoM CBhIIe 11,2 MM, B KPYITHBIM IIIaroM HeoOXomuMa BhIZepxKKa 1 4.

3. TexHOJIOTrHsl HAHECEHUS LIMHKOBBIX IOKPBITHH Ha CTaJbHbIC N3AETNs, B TOM YHUCIE C pe3b00BOI OBEPX-
HOCTBIO, METOAOM TepMOAN((Y3MOHHOTO HACBILICHUS B CTALlHOHAPHOM KOHTEHHEPE B IIOPOILKOBOM CMECH BbI-
LIeyKa3aHHOIO cocTaBa (JOPMUPYET MOKPHITHS XOPOIIEro BHEIIHEro Buaa. HeoOxonumyto TommuHy, odecnedn-
BAIOIIY0 CBUHYMBAEMOCTb [TAPHON Pe3b0bl, MOYKHO TOJIyYUTh IIPU PEryIUPOBAHUH BPEMEHH BBIICPKKH.
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