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OpraHusanusa raJibBAHU4EeCKOro npoussoacrsa Ha OAO
«MunHCKMM MexaHndeckum 3aBoj uM. C.. BaBusioBa -
yInpasJsgoilas KoMInaHusa xoaauHra «beaOMO»

BHTY, ®I'19, rp. 30203113

benopycckoe OIITUKO-MEXaHUYECKOE 00beMHEHHE
(bentOMO) - 5310  MHOrompoduabHOe  OOBEAMHEHUE,
CrelUaM3upylonieecss  Ha  pa3padOTKeE MW BBITYCKE
BBICOKOKAQUYECTBEHHBIX ~ ONTHKO-IJIEKTPOHHBIX, JIA3€PHBIX U
ONTUKO-MEXAHUYECKUX  HU3JIEIHMM, OTBEYAIONIMX MHPOBBIM
CTaHJapTaM.

l'anpBaHnyeckoe NPOU3BOACTBO Ha 3aBOJAE IO3BOJISIET
HAHOCUTh Ha METAIMYECKHE U HEMETANIMYECKHE JeTallu
pa3iauyHbIe 3alUTHBIE, 3aIUTHO-JEKOPATUBHBIE u
(G YHKIIMOHATIbHBIE TOKPBITHUS:

— LMHKOBaHME (C pagyKHOH, OeclBETHOH U 4YepHOM
MaccuBaimen);

— HUKeNIMpoBaHue (bnecTsiiee, moayoecTsiiee, MaTOBOE);

— XpOMHUPOBaHHUE;

— 3JIEKTPOIIOJIMPOBAHHE HEPIKABEIOILIEH;

— QHOJMPOBAHUE ATIFOMUHUEBBIX CIUIABOB C OKPAIIMBAHHEM
B KpacuTelAX (YUEPHOM, «I10]1 30JI0TO»);

— XMUMHYECKOE€ OKCHAMPOBAHHUE CTald M aIIOMUHUEBBIX
CILIaBOB;

— HAaHECEHHUE MOPOUIKOBBIX MOJIUMEPHBIX IMAIICH.

TexHomornueckast cxema XpOMHAPOBAHUS CTAIBHBIX JeTAICH
B XPOMOBOM aHTUJPUE MPECTABISAET COOON LENbIi KOMIUIEKC
onepanuii. OCHOBHOE 00OpyIOBaHHME [JII  HAHECEHUs
raJIbBAaHUYECKUX W XHMHYECKUX TOKPBHITUH Ha 3aBOJIE —
CTallMOHAPHbIE BaHHHBI.
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CranuoHapHble BAHHBI MIPEACTABIISIOT coboit
MPSIMOYTOJIbHBIE CBApEHHbIE U3 JIMCTOBOM HECOPTOBOW CTaJU
TONMIMHON 4—5 MM. BaHHBI OOIBIIMX pa3MEpOB UMEIOT pedpa
KECTKOCTU WJIM KOCBIHKU JUIS NPEAOTBpalleHus Aedopmariuii.
OHU TpUMEHSEMBIC NIl PACTBOPOB, BBIICTSIONIUX BpPETHBIC
UCHApeHUs, CHA0XXEHbl  JBYCTOPOHHMMH  CEKIIHOHHBIMH
oTcOCaMH €  JIpOCCENbHBIMH  3acioHKamu. llogoOHas
KOHCTPYKLIHS OOpPTOBBIX OTCOCOB OOECIEeYMBaeT JOCTATOYHO
XOpOIINE CAHUTAPHO-TUTUEHUIECKHE YCIIOBUS TPY/Ia.

KonnuecTBoO BBITSKHBIX CEKIMI MPUHUMAIOT M3 pacyera:
ogua cexnus Ha 0,7-0,8 M mmuel Banael. MHorma mis
ynyuiieHus: 3¢pHEKTUBHOCTH OTCOCa BO3/lyXa MPUMEHSIOT Tak
Ha3bIBAEMbIC OTIPOKHUHYTHIE OOPTOBBIC OTCOCHI.

Bannsl, MOTPEOIISIOIINE IEKTPUICCKHUI TOK,
yCTaHaBJIUBAIOT Ha onopHbIX u3oisatopax ([OCT 19797-74), a
OCTaJlbHbIE — Ha TIOACTaBKax W3  JKkele3a. BaHHBI

NIEKTPOXMUMHUYECKOTO O0E€3KUpHBAaHUS Ha KaTOAE€ M aHONE —
CTallbHblE, CO CJIMBHBIM KapMaHOM. BaHHbBI uMeOT 1o jBa
OOpTOBBIX T'YMMHPOBAHHBIX BEHTWJISIIMOHHBIX OTCOCA M IIO
aBTOMaTHYECKOMY TEPMOPETYIIATOPY. s Harpesa
JIEKTPOJIMTA BAOJIb OJHOrO K3 OOPTOB BaHHBI YCTAHOBJIEH
HarpeBareiab W3 HepkaBerollew cramu. st cimBa pacTBOpa
CIIY’)KUT CIMBHOM MaTpyOOK ¢ 3amopHbIM BeHTWIeM. CHapyxu

BaHHBbI IMOKPBITHL TGHHOH3OHHHHCﬁ . Banna JJIA
QJICKTPOXUMHYICCKOI'O 0663)I<I/IpI/IBaHI/15[ JOITIOJTHUTECIIBHO
cHaO)KeHa TOKOIIOABOAAIIIMMH  KAaTOOAHBIMKM W  aHOAHBIMHU
mITaHramMu, CMOHTHUPOBAHHBIMHU Ha 6opTax BaHHBI,

NEPEKIIIOYATEs MU JUII  PYYHOIO MM aBTOMATHYECKOIO
MEPEKIIFOYEeHNs MOJsIpHOCTH ToKa. IllTaHrm ycraHaBiIMBarOTCS
Ha u3oysAiTopax. Becero BaHH XpoMmMHMpoBaHUS — 2, UX MEHSIOT
OJIMH pa3 B IOJI.

BanHBI IPOMBIBKH XOJIOJHOM BOAOU — CTaJIbHBIE, CBAPHBIE C
T'YMMHPOBAHHOW BHYTPEHHEH IOBEPXHOCTBIO. Takue BaHHBI
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CHAa0XXaI0TCS BEPXHUM IMITYLIEPOM Ul CIUBa 3arps3HEHHOU
BOJIbI, a TaK)ke 6apOboTepaMu JUIsl IepeMelInBaHus BObI.

BaHHBI IIPOMBIBKM B TOpsiYeld BOJE OTIUYAIOTCS OT BAaHH
IIPOMBIBKA XOJIOZIHOM BOJIOM TEM, YTO HMMEKT BEPTUKAIBHO
PACIIOJIOKEHHBIM BJIOJIb OJHOW M3 CTEHOK HarpeBareilb U3
HepyKaBerollel CTalli U CHaOKeHbl T'YMMHUPOBAaHHBIM OOPTOBBIM
BEHTWISILLMOHHBIM OTCOCOM. /J[1s1 M3roTOBNEHMS BaHH I
ropsiyeii MPOMBIBKM MCIOJIB3YETCS CTajdb TOJIIUHON 4—5 MM.
Taxoxe oHH 000pYZAOBaHbl BEPXHUM U HHKHUM IITYLEPAMHU.

@yTepoBKa BaHH HMCHOJB3YETCA VISl 3alUThl OT KOPPO3UU
BHYTPCHHEH U HApY)XHOW TOBEPXHOCTEH 000pyIOBaHHMA,
paboTaromiero B ycIoBHUsIX BO3ACUCTBUS arpecCUBHBIX cpel (0T
HU3KHUX JI0 BBICOKMX KOHIIEHTpaluil) 0e3 CyIeCTBEHHOTO
BO3/IEUCTBUSI MEXAHUUYECKUX M TEMIIEPAaTypHbIX Harpy3ok. Jis
9TOW  LeNM  NPUMEHSIOT  BUHMIUIACT,  IOJIUIIPOIUJIEH,
IJIaCTUKAT, pe3uHy, nuabas u Jap.

K BcnomorarenbHOMy — OOOpYIOBaHHIO  OTHOCHUTCS:
ANEKTPOOOOpYyI0OBaHUE (MCTOYHUKUA TUTAHHS, TOKOIOIBOJIBI,
KOMMYTallMOHHAsl ammapatypa © T.J.), CHCTeMa OOIIen
BEHTWISILIMM, HAcOChl  JUIA  IEPEKAuYKd  DIJIEKTPOJIUTOB,
CYUIWJIbHBIE KaMepbl, pa3JIMyHble €MKOCTH /JIsi XpaHEHUs u
KOPPEKTHUPOBKH  pacTBOPOB,  KOHTPOJbHO-U3MEPUTEIBHbBIE
npubopbl. [l KOHTpoOJss HaA MPOLECCOM  OCaXIACHUS
MOKPBITUH,  JUIsl  3aJaHus  ONpPEACIEHHBIX  PEXHMOB
ANEKTPOJIN3a UCTIONIB3YIOTCS CIENYIOIINE TPUOOPHI:

— perymisTop TeMIIepaTypbl ANEKTPUUECKUI
ABTOMATHUYECKHI OPA-M. [Ipenna3nauen TSt
ABTOMAaTUYECKOI0 peryiaupoBaHus u CUTHAJIM3aLUU

OTKJIOHCHHH OT 3aJaHHOTO 3HAYCHHs TeMmIiepatyp. Perymstop
OPA-M  paboraeT B  CTallMOHAPHBIX  YCIOBHUSX  TpHU
TeMIepaType OKpyxKarolero Bozayxa or +5 mo +50 °C u
OTHOCHTEIbHOM BiIaxkHOCTH OT 30 1o 80%.

— Bompsamutens BAK-630. Ilpennaznadyen mjisi TUTaHUS
MOCTOSIHHBIM TOKOM JJIEKTPUYECKUX BaHH TallbBAHUYECKUX
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[[EXOB TpPH ABTOMATHYECKOM WU PYYHOM PETYIUPOBAHUH
3aJJaHHOM TUIOTHOCTH TOKA MPH M3MEHEHUHU Harpy3kH ot 25 10
100% HOMUHANBHOIO pexuma. Arperar npeaHa3HadeH i
paboThI B CIEYIONIMX YCIOBHUSIX:

a)TemMIepaTypa OKPYXKAarolllero M OXJaKJAaroIlero BO3IyXa
ot 0°C mo +35 °C, BnaxkHocth He Ooiree 80%;

0) BbIcOTa HaJl ypoBHEM Mops 10 100 m.;

B) Kosiebanus HanpsokeHus cetu ot —10% m0 +5%

1) YCTaHOBKAa arperata BO3MOXXHAa HEIMOCPEICTBEHHO B
raJlbBAHUYECKOM II€X€ OKOJIO BaHHBI B MECTAX, I'/I€ UCKIIOUYEHO
NoTajanue OPBI3T IEKTPOIIUTA;

XpoMupoBaHHe ~ JeTalled  MPOU3BOAUTCS B IEXe
TaJTbBAHUYECKUX IMMOKPBITUI TI0 CICIYIOIIUM CTaIHSIM:

— 3arpy3Ka CTaJIbHbIX JeTaleil B 0apabaH WM B BaHHY;

— 2JIEKTPOXUMHUYECKOE 00E3KUPUBAHHE;

— aKTUBalus;

— XpOMHUPOBAHHUE;

— CyIIKA.

[IpomBbIBKY neTanell OCYHIECTBISIOT MEXKIY OTIAEIbHBIMHU
onepanusIMu (27EKTPOXUMHUECKOE 00e3K1pUBaHHE,

aKTHBAIMA, XPOMHPOBAHWE, CYIIKA) JUIS TPEAOTBPAIICHUS
nepeHoca KOMIIOHEHTOB PacTBOpa U3 OAHOM BaHHBI B JIPYTYIO
Ha JIETaJsIX U MOJABECKAX.

CraspHple  JeTanM  3arpyxatorcss B OapabaH  win
MOJIBEIINBAIOTCS. HA CIEIUAIbHBIE KPIOYKH W OIYCKAIOTCS B
pacTBOp rajJbBaHUYECKON BaHHBI.

DNEeKTPOXUMHUYECKOE O0EIKUPUBAHUE TIPUMEHSETCS IS
CHATHUSA C TOBEPXHOCTH MeTalla HEOOJBIIOTO CIIOSl JKHpa,
KOTOpBI  00pa3yroTcsi B  TpOIECCe H3TOTOBJICHUS B
MEXaHUYECKUX, JIMTEMHBIX IIeXax, a Takxke B Ipolecce
TEPMHUYECKOH 0O0pabOTKH, TPaHCIOPTUPOBKH, KOHCEPBAIUH,
XpaHEHUH. ITo CPaBHEHHIO C  XHMHYECKUM  —
ANEKTPOXUMUYECKOE 00e3KUpHUBaHHE OOECIEeUrBAET JYUIIYIO
MOJrOTOBKY IIOBEPXHOCTHM MeETaula TMepes HaHEeCEHHEeM
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rajJbBaHMUYECKUX MOKPBITUNA. OOpaboTKy Jerasneil U3 IIBETHBIX
METAUIOB  BEAYT  Ha  KaroAe.  DIJIEKTPOXUMHUYECKOE
00e3:)KMpPUBAHUE YEPHBIX METAJUIOB HAYMHAIOT MPU KaTOIHOU
MOJISIpU3allMi, HO HE3aJ0JIro J0 OKOHYaHMs Ipolecca
MU3MEHSIOT MOJSPHOCTb. /[ CTaNbHBIX MPYKUH U JETaled U3
TOHKOTO 3aKaJleHHOro Meramia (Bo M30eKaHUE HUX IOpPYM)
ClleAyeT TpPUMEHSATh TOJBKO aHOJHOE O00e3KUpUBaHUE.
[ToBbiIEHNE IJIOTHOCTHU TOKa pu AEKTPOJIN3E
MHTEHCU(UIMPYET MPOLECC OUUCTKH.

Cocran JJIEKTPOJINTA TUIst ANEKTPOXUMHUIECKOTO
00e3KUPUBAHMSI CICAYIOUIMIA: HATP €KUM TeXHUYecKuu (5—
10 r/m); TpuHaTpuiidocdar (2040 1/m); cona

kanblieHupoBaHHas (20—40 1/;1); KOMIO3UIMSA  XOJIOJHOTO
obezxupuBanus NA-60 (50-100 r/x). IIpoBomurcs mpu 15—
30°C mpu rwiotHOCTH ToKa 2—10 A/nv’ B Tedernu 3—10 MUHYT.

AKTHBamMsl  TIpollecca  TaJIbBAHHW3AIMM  MPOBOIUTCS
HEMOCPEACTBEHHO Iepell OCaXKJEHUEM MOKPBITUI Ha JeTalu.
AKTHUBHpOBaHHE MOBEPXHOCTU MeTalljla MPOBOJUTCS C IIENBIO
ylajieHus] TOHKHUX OKHCHBIX TuIeHOK. CranbHbIe JeTaiu
BBICp)KHBAIOT B TedeHne 5—10 cex B cMecH, cojepikamieit mo
25-50 r/n — HCI n H,SO4 npu Temneparype 15-30 °C.

Jlns  HaHeceHUS XPOMOBOTO TOKPBITHS — HCIOJB3YIOT
XpoMoBbIi aHTUApU . CTanbHbIE AeTanu 00padaThIBalOT MIyTEM
OKyHaHHs WX B TallbBAHUYECKYID BaHHYIO, COACPKAIIYIO
pactBop xpomoBoro anruapuga (200-250 r/n) u HpSO4 (2—
2,51/n). Ilpoumecc mnpoBoauTcs B TeyeHHMH 4 MHH, TMpU
ILUIOTHOCTH TOKa 25—45 A/nM’ ¢ temriepatypoit 45-60 °C.

[Tocne  HaHeceHWS  TaJIbBAaHWMYCCKMX  IOKPBITHH |
COOTBETCTBYIOIIUX MPOMBIBOK, TPOU3BOMAT CYIIKY JA€Tanei s
MIOJTHOTO yJIaJIeHUs! BIIaTU C MMOBEPXHOCTH U TMOP B TIOKPBITHH.

JIns  TONCTOCTEHHBIX MACCHUBHBIX JETaledl  MPOCTOU
KOH(QUTYpalyy CYIIKYy TPOW3BOJAT Ha BO3JAyXe TIpH
temneparype 15-30 °C. ToscTocTeHHBIE I€Tanu CIOKHON
KOH(QUTrypaluu cymaT OOJyBKOH CKaTbIM BO3JyXOM IIpH
temneparype 15-60 °C.
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Heranu, oOpabaTbiBaeMble Ha IIOJBECKax, cymaTr B
CYHIMJILHOM IIKady WIM CYMWIBHOH KaMepe ¢ LUPKYISIuei
BO3ayxa, Harperoro g0 105—-115 °C. JInutenbHOCTh CymIKu 3—
10 munyt. Jletanu clio)XHON KOH(MUTYpaIK MPEIBAPUTEILHO
00/1a10T CKAaThIM BO31YXOM.

Menkue paeranu, oOpabaTblBacéMble HACBINBIO, CYIIAT B
neHTpudyre npu temrneparype okojio 70 °C Uiy crienraabHbIX
JIBUKYIIUXCSA CHUTaX, IIHEKOBBIX YCTpOMCTBaX, KOHBeHepax ¢
HUpKyJasanuen Bosayxa Harperoro jno 105-115 °C. MoxHo
CylIMTh  JeTalli BO  Bpamawomemcs OapabaHe 1npu
HENPEPBIBHON HUPKYJISALUU B HEM FOPSYEro BO31yXa.

CBUHIIOBBIE aHOJB! OYMIAIOTCS NOTPYKEHHWEM Ha 15 MuH B
pacTBOp: Kamii—HaTpui BUHHOKHCIBIA — 120 1/, Hatp enkwid
texaudeckuii — 110 r/n. C nmocneayroreii mpOMBIBKON XOJIOTHON
IIPOTOYHOM BOmOM. [IpyM NpOMBIBKE, HCHOIB3YETCS XOJIOAHAS
BOJIa (KOMHAaTHOM TemIepaTypbl) Wi TEias (HarpeBaercs 110
TOM TeMmeparypbl, KOTOpas YyKa3aHa B JOKyMEHTAalluM) He
JIOJDKHA COZIEPIKaTh MPUMECEH, 3arpsA3HEHUH, MacIHbIX IUIEHOK,
T.€. JIOJDKHA OBITh TEXHUUECKU YHCTOM.

Croky moCTynarwT Ha 3aBOJCKHE OYUCTHBIE COOPYKEHUS,
I7le HeUTpaIU3yIoTCsl, peodpa3yercsl MEeCTUBAIEHTHBIM XpoM
B TPEXBAJIEHTHBIN, YTO CHM)KAET €r0 TOKCUYHOCTh, U Jajiee 3TU
CTOKH IIOCTYIAIOT B TOPOJCKUE OUUCTHBIE COOPY>KEHHUS.

Bona HenocpencTBEHHO C BaHH, PACHOJIOKEHHBIX Ha JIMHWHY,
CTEKaeT Ha II0JI, BBUIOKEHHBIM IUINTKOW, NPOMBIBOYHAS BOJA,
KOTOpasi MOXKET COJIEP’KaTh MAJIbIM MPOLIEHT BPEIHBIX IPUMECEH.
Ona nmocTynaer Takke Ha 3aBOJICKUE OUHCTHBIE COOPYXKEHUS, I1e
MIPOXOJUT BCE CTAJUU OYUCTKH, YTO U XPOMOCOJIEPHKALIHE CTOKH,
a mocsie cOpachIBaeTCs B rOPOJICKHE OUUCTHBIE COOPYKEHHUSI.

Bo3ayx oboramén enkum HaTpoMm, coistHOM kucnoTtoi. Ho
UX KOHIIEHTpalusi HE IMPEBBIIIACT JONYCTUMOH HOPMBI,
KOTOpasi yCTaHABJIMBAaeTCA JJIs HOpMaJbHOW Oe30macHo
paboTel mepconana. Hanuuume xpoma B BO3JyXe HEBEIMKO M
TaK)Ke HE MPEBBIIIAET JOMYCTUMYIO KOHIIEHTPAIUIO

OuncTka XpOMOBBIX CTOKOB IPOU3BOJUTCS Ha CTaHLUU
HEUTpanu3aluu B 2-X peakTropax mo 8 M CEPHOKHUCIIBIM
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JKEJIE30M C TOCICIYIONIUM OCAXJICHHEM KaJbIIMHUPOBAHHOMN
coqoif. O0e3BpEKCHHBIE CTOKU BBIMYCKAIOTCS B OTCTOWHUKH-
HaAKOITMTEJIH.

Cranuus HeUTpanu3aum XpOMOBLIX CTOKOB BKIJIFOYAET:

— OTCTOMHHUK XpPOMOBBIX CTOKOB 30 M2 IJ_IT

— PEaKTOPBI IEPHOTUIECKOTO ACHCTBUS 8 M — 2 IIT;

— €MKOCTb COJIOBO-IIIET0YHBIX paCTBOpOB 5Mi-1 IIT;

— €MKOCTb TPaBWJIbHBIX PacTBOpoB 1,5 M — 1 mr;

— XMMHMYECKHE HACOCHI — 2 IIT.

Nmeercst ycpenuuTeab KUCIOTHO-IIETOYHBIX CTOKOB JISI UX
B3aMMHON HEUTpaau3aluy C MOCIEIYIIUM cOpOCOM BO
BHYTPUIUIOUIAIOYHYIO, & 3aT€M B TOPOJACKYIO XO311iCTBEHHO-
dekanpHy0 kaHamuzauuio. IIpoexktHas wu  (dakTuueckas
HpOH?;BOI{HTGJILHOCTI) CTAaHIIMM HEUTpaIU3aluh XPOMOBBIX
cToKOB — 260 M /cyT YCPEIHUTENST KUCIOTHO-IIETOUYHBIX
CTOKOB — 660 M/cyr. CTOYHBIC BOJBI, COIEPIKAILIAE HOHBI
XpoMa ToJIBepraroTcs o0paboTKe Ha CTAaHIUHM HEUTpaTu3aruu
C TEpeBOJIOM 6-TM BaJEHTHOIO XpOMa B 3-X BaJICHTHBIH,
HEeWTpanu3alMed W  OCaKJICHHEM COJeH  METalIoB B
OTCTOMHMKAX. PacueTHBIM cOCTaB Ocajka OTCTOMHUKOB: Zn —
2,71%; Mn — 9,64%; Sn — 1,59%; Cu — 0,37%; Cr — 20,83%;
Fe — 64,86%.

O0e3BpexkMBaHHE  XPOMCOAEPIKALIIX CTOYHBIX  BOJ
OCYILIECTBIISIIOT C MOMOIIbI0 OTPAaOOTaHHBIX TEXHOJIOTHUECKUX
pactBopoB. Cmoco® BKIIOYAaeT CJIEAyIIWe CTaaAuu: —
BOCCTAaHOBJIEHHE  XpOMa  OTPa0OTAaHHBIMH  TPaBUJIHHBIMHU
pacTBOpamMu; — OCaXKIEHUE XPOMa OTPAOOTaHHBIMH PAaCTBOPAMU;
— 00€3:XKUPUBAHUS; — HIEIOYHOTO TPABJICHUS U OKCHUIANPOBAHUS;
— yIaJIeHHUE 0CaIKa TUAPOKCUIOB TSKEIIIX METAJLIIOB.

Takum oOpa3om, ralbBaHUYECKOE MPOU3BOJACTBO HA 3aBOJIC
MO3BOJIIET HAHOCUTh HAa METAJUIMUECKUE ACTAIM Pa3IMYHbIE
3aIUTHBIC, 3alUTHO-IACKOPATUBHBIE M  (YHKIIMOHAJIBHBIE
MTOKPBITHS: LIMHKOBAaHUE, HUKEJIMPOBAHUE,
AJIEKTPOTIOJUPOBAHUE HEP)KABEIOMICH CTaM, aHOIUPOBAHHUE
AIIOMUHHEBBIX CIJIABOB, XMMUYECKOE OKCUJIMPOBAHUE CTATU U
AJTFIOMUHHUEBBIX CIIJIABOB.
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