Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Nel (33) 2026

DO 544.478 https:/doi.org/10.54251/2616-6429.2026.01.n09

®.A. Typranosa, lII.T. Komkapoaesa, M.C. Caraes, K.b. Aman6aesa, P.C. Abxkas10B”
MaructpanT, M.Oye3oB areiHgarel OHTYCTiK Kasakcran ynusepcureri, [lIsimkent, Kasakctan
T.F.K., Jo1leHT, M.Oye30B arbiHaarsl OHTYyCTiK Kazakcran yausepcuteTi, LsimkenT, Kazakcran
T.F.1I., mpodeccop, M.Oye3os arsianarsl OHTYCTIK Kazakcran yausepcureri, Llpimkent, Kazakcran
ara OKbITYyIIIbI, M.Oye30B ateiarbl OHTYCTiK Kasakctan yuusepcureri, llIsiMkent, Kazakcran
JoKTOpaHT, M.Oye30B arbiniarsl OHTYCTiK Kasakcran yausepcureri, [lIsiMkenT, Kazakcran
“KoppecnonaenT aBTopbl: rayim555@mail.ru

HUKEJb ®OCPHUAI OHAIPICIHIH TEXHOJJIOT'UAJIBIK KOBACBHI

Tyiiin

Makanana XUMESUTBIK 9JIICTICH albIHATBIH HUKENb (QOoCchUIl KanTaMachiHBIH KaCUETTePl KEITipijireH.
TypaKTbUIBIFBl JKOFapbl, KOPFAHBIII XKOHE KOPFAHBILI-COHIIK KamTamaaapAbl TYHIObIpyAa HHUKeIb (ocdumai
KanTamachl KeHIHEH KOJJAHBUIAAbl. XUMUSIIBIK HUKENbICY Ke3iHAe Kyplesi KOH(UTypalusiibl OeTTepliy
e3iHJle Teric KamTamanap ajibiHaael. Hukens Qocduai xanrtamachHbIH KypambiHaa (ochopasiH Oomysl
onapael OEpiKTiK, KOPPO3USUIBIK JKOHE COKKBIFA TO3IMILTIK KACHETTEPMEH KaMTaMmachl3 €Telli, COHABIKTAH
HUKenb Gochuni KanTamanapbl KeH KoJJaHbIcKa we OonraH. Hukems docdumi epitinmiciHe muranmamap,
Oyep epiTiHAIEp1, TYPaKTaHIBIPFBILITAD, KBUITHIP TY3YIIIEp KoHE OacKaniap Kochliaabl. Makaiana HUKEIb
¢dochuain amyaplH TEXHOJIOTHACHIK ChI30achl KENTipiliM, ochl chi30a OOWBIHIIA MPOLECCTIH KYPYl allbUIBII
xa3puradH. COHBIMEH KaTap, TEXHOJOTHSUIBIK €CeNTeyJIepAiH HOTIKeNepi jkaz0anmanrad. Artan aiiTKaHza
€cernTeyiep Heri3ri KoHe KOChIMINA KOHIBIPFhIIApFa, XUMUKATTAPIbIH HIBIFBIHAAPBIHA KYpri3iireH. Hukennb
(dbocduai KanTaMackH aly MPOIECIHIC KOJITAaHBUTATHIH BaHHAHBIH, UITIIITIH OJIIIEMICP] aHBIKTAJFaH.

KinTrik ce3aep: XUMUSUIBIK KanTama, MaiChI3IaHIbIPy, TAaThIH KeTipy, YHKemic Kod(pHUIHeHTi,
TYPAKTBUIBIK,

Kipicne. To3zyra Te3iMAUIIr JKOFapbl koHE YilKenic KO3QQPUIMEHTI TOMEH MaTepuaiaapabl
’Kacay Moceseci ©3 OpHBIH JKOFAITIANAbI, COHABIKTAaH KOPPO3MsFa TYPaKThl XKOHE TO3yFa TO3IM/II
KanTamaniap ajgy e3eKTi Mocese OOJbIT TaObLUIa b,

Mertaan eHIMIEpIHIH KOPpO3UsAJaH »oHE Mep3iMiHeH OypblH (U3UKAIBIK TO3YbIHBIH
HOTH)KECIHJIE 9NIEMJI€ OHIIPIITreH MeTalIbIH MaHbI3/1bI Oeiiri (5-10%) Tuimcis naitnanansiiansl. by
YJIKEH HIbIFbIHAAapFa okesenl. Ocbiran OailiaHbICThl 0aCThl MAKCATTBIH O1p1 - METaJIIbl YHEM/IEY KOHE
OHBI Mep3iMiHeH OYpbIH (pU3MKaIBIK OY3bLTyJaH Kopray. MeTanmgapabsl KOppo3usgaH KOpPFaydblH
THIMJI1 KOHE YKaJIIBI 9IC1 XUMHUSIIBIK JKOHE JICKTPOIUTTIK KarTayiap/ bl KOJAaHy OOJIbIN TaObIIaIb.

TypakThUTBIFBI KOFApbl, KOPFAHBII >KOHE KOPFAHBIMI-COHIIK KamTaManapAbl TYHABIPYIAA
HUKenb (Gocdual KanTamackl KCHIHEH KOJIIaHbUIAbI. JlereHMeH, OHBIH HET131HIe TO3yFa Te31Mli
KOHE ©31H-031 JKaFyFa apHajfaH KOMITO3UIMSUTBIK KarTaMajiapibl alydblH MPAKTHKAIBIK
KbI3BIFYIIBUIBIFBI Oap. MeTann OeTTepiH e3repTyaiH TUIM/II 9/1icTepiHiH 0ipl KOMIIO3UTTI HEMECE Kol
Ka0aTThl KaOBIHAAPABIH OIEKTPOIUTTIK JKOHE XUMHUSIIBIK TYHOAcel OonbIm  TaObLIABI.
KoMIO3UIASIIBIK AIEKTPOXUMHISITBIK JKOHE XMMUSUTBIK KanTamaiapAbl ajly MPHHITUI AJIEKTPOIUAT
CYCIIEH3USICHIHAH allbIHFAH MeTalJapMeH Oipre OpTYypii eimemMaep MEeH TYPIEpIiH IIallbipaHKbI
OeJIIeKTepiH TYHABIPY OOMIbIN TaObLIAIbI.

TeopusiiibIK TaJg2Y

Hukens Qocduai kanramamapbl eHIAIpICTe KOPFAaHBIC-JEKOPATHUBTI JKOHE JEKOPaTHBTI
OyiibIMIap MEH MallluHATapAbIH, alapaTTap/blH, aclanTapIblH O6IiKTepiH KOpFay YIIiH; KOFaphl
TeMIlepaTypajia >KoHe apHaiibl opTafa (CuITuIep, Keidip KbIIIKbUIAAp) KOPPO3UAIaH KOpFay YILIH;
Oonarka Oacka KamTaMmaHbIH Heri30eH kaObICy aAre3msiChlH KaMTaMachl3 €Ty VIIH apajblK Kadar;
YHKeIICTe KYMBIC ICTEHTIH OETTEP/IIH TO3yFa TOIIMILIITIH apTThIPY YIIiH KOJAaHbIaab [1].

XUMUSIIBIK HUKENbCY Ke31H/Ie KYp/aelli KOoHPHUTypausiibl OeTTepiH e3iHAe TeTic Karnramaiap

68


mailto:rayim555@mail.ru
https://doi.org/10.54251/2616-6429.2026.01.n09

Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Nel (33) 2026

anpiHaAbl. KanramanapneiH Kypambiaga ¢docdhopasiH HeMece OopabiH Oomysl (rumodochurieH
HeMece OOPTHAPUITIH TOTHIKCHI3AHYbl KE31HJE) OJIapAbl OEpIiKTIK, KOPPO3HUSIIBIK JKOHE COKKBIFA
TO3IMIUTIK KACHETTEPMEH KaMTaMachl3 €TTi, COHIBIKTAH HHUKEIh KamnTaMmajaapbl KEeH TaparaH
KoJJaHbicka w®e  Oonmaepl. MetanabiH  runodocuTiHe  JACHIH  HHUKEIb  MOHIAPBIHBIH
TOTHIKTBIKCBI3JITAaHYHI )KOHE HUKEJh KanTaMaJapblH aly MYMKIHJIT epTepeKTepe CUMaTTallFaH, aj
XUMUSIIBIK HUKENbJIEYAiH OacTamachiHa Heri3 OonraH 1944-1948 xpuimapaa bpenHep xoHe OHBIH
KbI3METKepJiepi OOJIIBL.

XUMHSIIBIK HUKETBACYIIH OapiblK epiTiHAuIepl OSTTIK aylaHIapbl aKTUBTEITEH JTHUAICKTPHUK
MaTepuaIIapblH METAIIAHABIPY YIIIH KapamMabl OOTa kL.

l'umodocduTTi KOMmany apKbUTbl XUMHSUTBIK HUKEIIb/ICYyTe KONTEreH JKYMBICTap JKacaliFaH.

Kenreren eprinainepain xanmsl (opMagarbl Kypambl, (MMOJIB/J):

Ni (IT) Ty3s1 5+250 (xebinece 50+200);
l'unmodochur 15+650 (kebinece 100+300).

Hukens epitinnicine nurangamnap, Oydep epiTiHALIEpi, TYpaKTaHABIPFBIITAP, >KBUITHIP
TY3YLIUIEp KoHEe OacKanap KOCHUIAIbI.

Hukenb Ty3napbIHbIH iMIiHIE KU1 KOJJIaHBUIATBIHBI OHBIH CYJb(aThl HEMece XJIOPUIi OONbIT
taObuiagbpl. COHBIMEH Karap OHBIH aleTaThlH, KapOOHAThIH, THMOMOCHHUTIH, CyabpaTbiH aa
KOJIJIaHyFa 90JIeH MyMKIHIILTIK 6ap.

Herizinge runogocduTTi HATPHMIIH TY3bl PETIHAE HEMECe AaMMOHUTIIH, KaJIHAIIH,
HUKEJbJIIH TY37apbl peTiHae eHrizeni [2].

Toxipuodesik 06J1im

XKobamarpl KapacCTBIPBUIBINT KAaTKAH TAKBIPBIT MaHBI3IbI OOJBII ecenTemneni. AIOMUHUIA
KOpBITIaJapblH MalllMHaIap/bIH O6JIIeKTepiH JaiiblHAay YIIiH KOJIJJaHy Kbl CalbIH apThIN Kelel,
Oyl aTIOMUHMIAIH OlpKaTap ©31HIIK KacueTTepiHe OallaHbICThI: KEHUIAITl, KOPPO3USIIBIK
TYPAKTBUIBIFBI, JKOFaphl KbUTY O©TKI3TILITIT, OHBIH KOCBUIBICTAPBIHBIH YJIbI €MECTIT.

Bipak amoMuHMIIIH eneysil KeMIIUITT — KaTThUIBIFBIHBIH ToMeHairinae (100-150 MIla),
COHBIH callIapblHaH O€Ti YHKeNicTe )KYMbIC ICTEHTIH OOJIIeKTep )KYMBICTAaH Te3 IIbIFaIbl.

CoHpbIKTaH, allfOMMHUNA KOPBITHAIAPbIHAH KacalFaH OesIeKTep OeTiH KaTThbUIBIFBI )KOFaphl
0acka MeTaJIMEeH KanTayblH MPaKTHKAJIBIK MaHbI3bI )KOFaphI.

Ocpiran OaifyTaHBICTHI KOFAphl KATTBUIBIKKA JKOHE a[re3wsFa Me HUKeIb KalnTamachl acipece
TEPMUSUIIBIK OHJCYACH KeHiH YIIKEH TOXIpUOEiK KbI3bIFYIIBUIBIK TyAbIpaas! [3].

Hukenbai Kantamanap opTypil eHAIpICTEPAE aCThIHFBI KaOaT peTiHAe NaiiianaHbliaaibl )KOHE
KOPFaHBIIITBIK COHJIK KOHE apHaibl MakcaTTap YLIH KojjaHbliaael. Onap KaTThUIBIKIIEH,
aliTapibIKTall KOPpO3UsAFa TO3IMJIUIIKIIEH kKOHE JKaKChl KbUITBHIPIBIK KaOuterTiairimen (58 - 62%),
MEHIIIKTI 37eKTp KenepriciMeH 8,3-10 -2 Om ¢ M cunarranajisl [4].

Kobana Hukenb docduii KanTaMachlH any YIIiH HUKEIbACY/IIH CUITUII €pITIH/IICT TAHJATBIHBIT
anbrHAbl. CUITUTL epITIHAUIepAIH HET13T1 apTHIKIIBUIBIFBI — HUKENb (pocdui KaOBIKIIaCKIHBIH HET13T1
METaJIMEH CEeHIM/I1 Ka0bICybl OOJIBIN TaOBLIAIBI.

Hotnxkenep koHe TaJKbLIAY

Hukens Qocduai kanramacelH any MpOIECIHIH TEXHOJIOTHSUIBIK cbi30ackl 1 cyperre
KenTipiireH. byiieiM OeTTepinie aHyap jkoHe oCIMIIK Maiaapsl 601ybl MyMKiH. ByHBIMHBIH HET13r1
MaTepuaibIMEeH XUMUSJIBIK OaillaHbIcriaraH JlacTap/bl (MaiiiaHy, aH >koHe T.0.), MalChI3IaHIbIPY
apKbUIbI KOSIIBL. AJIOMHUHHMNA SKOHE ONApiblH KOCHAJAapblH MaiChI3aHIbIpy YIIIH KypambIHIA
HETri31H/e TUAPOIU3ICHTIH Ty31apsl O6ap epiTiHAuiepal (cona, moTail, yi Hatpuil gocdar, muansl
KauiiIl) KONJaHy KaxeT, onapabiy koHueHTparusuiapsl 100-150 /1 -neH acnaysl kepek. ATIOMUHHMA
JKOHE OHBIH KOPBITIAJAPBhIH MaMCBI3aHIBIPy KaTOATAa JKYPrizy Kepek, ce0edl aHOITHI OHJIeYy
METabIH epyiMeH HeMece oJIapJblH OeTTIK ayJaHJapblHAa OKCHJ KaOBIKIIATAPBIHBIH TY31IyiMEeH
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Kypeni. MaiiceI3manapipyIaH KeiiH MeTaul OSTiHeH MalChI3aHABIPFBII 3aTTap IbIH KA ABIKTAPBIH,
KOppO3HUsl OHIMEP1 MEH OKCHJI KOCTIaJIapblH KO0 YIIIIH TaThIH KETipy mporieci xkyprizuteai. O yuriH
Ta3aJaHaThIH OyMbIMIIBI apHAWbl €PITIHII KypaMbIHa cajajbl. TaTblH KeTipy epiTiHAICIHIH Kypambl
OYIBIMHBIH KOJJIaHBLTy MaKcaThblHa OalIaHBICTBI TAHJAIBIHBII albIHAABL.  JKapBIKTaHIBIPY
OTIEpALMACHIH OTe XYKa KabaTThl KaOBIKIIaHBI OyibIM OCTiHEH KOIOFa apHaiFaH, Oyl KaObIKiia
TaThIH KETipy Mpoleci Ke3iHIe Ty3uIe[i. AKTHBTCHAIPY XUMUSIIBIK HEMECE AJICKTPOXUMUSIIBIK
ONiCTIEH KYKAa TOTHIK KaObIKIIamapblH OyiibIM O€TiHeH korofa apHanFaH. byiibiM OeTiH
AaKTUBTCHJIIPYICH KEWiH KallTaMaHbIH KaObICY camachkl OIpHEIIe €ce JKOFapbUIaiIbl. ATIOMUHHIII
aKTUBTEHIPY 5% Ty3 KbIIKBUIBI epiTiHaiciaae 20-30 ceKkyH 1 Y3aKThIFbIHA XKYpriziieai. ComaH coH
OyiipIM O1pJICH XKYBLIBIT HUKENb  (ocdop KarTamMachlH aly BAHHACHIHA TYCEII.
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Cyper 1. Hukens dhocdumi kanTaMacklH ajry IPOIECIHIH TEXHOJIOTHSUITBIK ChI30achl

AnBIH ana qanbIHaayaaH ©TKeH YATuiepre HUKenb Gocdual KanTaMachlH ainy MpoIeci Kemeci
CUITLIL epiTiHAlI KYpaMbIH/Ia XKYpri3iieai: HuKkedb xjaopuai — 20 r/m; Hatpuid runodocduri - 25 1/m;
JTUMOHKBIIIKBUIIBI HATpUH - 45 1/11; Xnopasl amMoHui -30 r/i1; AMMuak pH=8,0-8,2 neiiin

Kymebic pexumi pH = 8-9, Temneparypa = 80-85°C, Tynnpipy xpuraamMasirsl = 10-15 Mxm/car,
TYHJIBIPY YaKbITHI | caF, ’KyKTey THIFBI3ABIFEL 1,0-1,5 mm%/.

XUMMSIIBIK HUKENbJCYICH KeiH KOJMAAHBIIAThIH YCTal Kally BaHHACHI OYHBIMAAP/AbI KENTipy
aJIBIHIA EPITIHAIICH Ta3ajgayFa MYMKIHIK Oepesti, COHBIMEH KaTap OyJ1 yCcTar Kajdy BaHHACHIH/IAFbI
Cy/Ibl XMMUSJIBIK HUKEJb/ICY epITIHAICIH JalbIHIay YIIiH naiiaananyra 6omaasl. Tazanay aopexecin
KOFapbUIaTy YIIiH YCTam Kaly BaHHAChIHAH KEWiH KOCBHIMIIA CYBIK JKOHE BICTHIK Cyda XYY
Kyprizineni. bIcThIK xyna )yy OyibIMaapasl KENTipy aiblHIa TEMIIepaTypachlH KOFapblaaTaibl.

71



Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Nel (33) 2026

CoHbIMEH KaTap, TEXHOJOTHSIIBIK €CemTeyyiep Kyprizuiai. byn ecenrteynep HeEri3ri XoHE
KOCBIMIIIa KOHIBIPFBUTAPFA, XMMUKATTAP IbIH IIBIFBIHAAPBIHA XKYPri3iiai. KoigaHpuiaTeiH BAHHAHBIH,
UITIIITIH ememMaepi aHbIKTaJIbl.

KopbIThIHABI

bizgig emimizae kasipri 3amanna OeTOYpPHIC alFaH WHIYCTPHUSIIIBI-MHHOBAIIUSIIBIK JaMYIbIH
TajlanTapblHA cal eNiMi3/IiH YKOHOMHUKACHIHBIH Y3/1KCi3 alFa 0acybl HHHOBAIUSIIBIK KbI3METTI YHEMI
KOJIJIall, KyaTTalThIH JKOHE BIHTAJAHABIPATHIH CasCATThIH apKAChIHAAa MYMKIH OOJIBIN OTHIp. by
casicat eJ1 SKOHOMHUKACBHIHBIH OY3bIIT-)KaphIll aJIfa MIBIFYbIH KAMTAMAChI3 €TETIH 03bIK TEXHOJIOTUSHBI,
OackapyablH JKaHa TYpJEpiH, FalbIMIap MEH OHEPTANKBIIITAPABIH OIJIall IIbIFapFaH JKaHa
JTYHHUEJIEPIH T€3 OHIPICKE eHTI31I OThIpYyFa OaFbITTaJIFaH.

Herizinge, Ni — P kanramanapeiH 0Oacka KanTaMaJapMeH CalbICThIpFaHIa MYHIAH
Kartamalap/blH KOPPO3USUIBIK TYPaKTHUIBIFBI JKOFapbl. XUMHSIIBIK HUKENBICY KE3iHJIC Kypaeli
KOH(UTYparusuibl OCTTEepMIiH ©3iHJe Teric KanramManap aibiHaabl. KanTamanapablH KypaMbIHIa
dbochopabiH 0omysl omapAbl OEPiKTIK, KOPPO3HSUIBIK >KOHE COKKbIFa TO3IMIAUIIK KacHETTepMEH
KaMTaMachI3 €Te]li, COHJBIKTaH HUKEIb (hOChUIi KarnTaMaaapbl KeH KOJIaHbICKA He OOJFaH.
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TEXHOJOT'MYECKHUI MTPOEKT IMTPOU3BOJICTBA ®OCPUIA HUKEJIS

AHHOTAIINA

B craree ommcaHBl XUMHUYECKHWE CBOWCTBa HUKeIb-(pochuAHBIX MOKphITHH. Hukemp-pochuaHoe
MOKPBITHE IIHPOKO HCHONB3YeTCSl TMPH MONYYeHWH CTOWKMX, 3aIIUTHBIX M 3aIUTHO-IEKOPATUBHBIX
HOKprTHﬁ. B ClIydya€ XUMHNYCCKOIr0 HUKCJIMPOBAHUA Ha ACTAIAX UMCIOIINE CIIOKHBIC KOH(bI/II‘ypaHI/II/I, MOKHO
MOJIYYUTh TIOKPBITHUS C TIJIAJKOW TOBEpXHOCThIO. Hamuume ¢ochopa B cocraBe HUKETb-GOCHUIHOTO
MOKPBITHS, 00ECTICYNBAET UM JIOJITOBEYHBIE, KOPPO3HOHHBIE U YAAapOIPOYHBIE CBOWCTBA, MOITOMY HUKEIb-
(dhochuHOE TOKPBITUE IITMPOKO UCIIOIB3YETCS B IPOMBIIIUIEHHOCTH. B pacTBOp XMMHUYECKOTO HUKEIIUPOBAHUS
JOOABJISIOTCS JTUraHabl, OydepHble pacTBOPBI, CTA0OMIIN3aTOPBI, TJISHIICBBIC JJOOABKH U Tak jajiee. B crarthe
NpUBEICHA TEXHOJIOTUYECKAask CXeMa IMPOU3BOACTBA (hochua HUKEIS U TIOJTHOCTHIO OIHMCAaH MPOLECC 110 ITOH
cxeme. A TarKe NMPUBEICHBI Pe3yJbTaThl TEXHOJOTMYECKUX pacdyeToB. B wacTHOCTH, OBLIM MPOW3BEICHEI
pacye€Tbl Ha OCHOBHBIC U JOIMMOJIHUTECIbHBIC YCTAHOBKHA U O60pyI[OBaHI/I$I, 3aTpaTbl HA XUMUKAThI. Onpe):[eneHbl
pa3Mepbl BaHHBI M IOABECKH IS ITPOIIECcca TOTyYeHUsI HUKETb-(POCHHIHOTO TTOKPBITHSL.

KaioueBble cioBa: xumMudeckas yNakoBKa, 0Oe3KMpUBAHUE, yHAJICHHE PKABUMHBI, KOd(QUIeHT
TpeHHUsI, CTAOUIBHOCTD.
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TECHNOLOGICAL PROJECT OF NICKEL PHOSPHIDE PRODUCTION

Abstract

The article describes the chemical properties of nickel-phosphide coatings. Nickel-phosphide coating is
widely used in obtaining resistant, protective and protective-decorative coatings. In the case of chemical nickel
plating on parts with complex configurations, it is possible to obtain coatings with a smooth surface. The
presence of phosphorus in the composition of the nickel-phosphide coating, provides them with durable,
corrosion and impact-resistant properties, so the nickel-phosphide coating is widely used in industry. Ligands,
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buffer solutions, stabilizers, glossy additives and so on are added to the solution of chemical nickel plating.

The article presents the technological scheme of production of nickel phosphide and the process according to

this scheme is fully described. And also shows the results of technological calculations. In particular,

calculations were made on the basic and additional installations and equipment, the cost of chemicals. The

dimensions of the bath and suspension for the process of obtaining a nickel-phosphide coating are determined.
Key words: chemical coating, degreasing, rust removal, friction coefficient, stability.
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