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AHHoTauus. MNoBbilWeHWe pecypca TEXHUKU U CHUKEeHUe 3aTpaT Ha ee
AKCMIyaTaLuio OTHOCATCS K NPUOPUTETHLIM HanpaBrieHUsIM Pa3BUTUS COBPeMeH-
HOMO MaLIMHOCTPOEHUS. DIeKTPOXMMUUYECKOE OCaXKaEeHNEe MeTannoB OTHOCUTCS
K Hanbonee TeXHOMOMMYHLIM U yNpaBnseMbiM Npoleccam. TexHornorus HaHoan-
Ma3HOro XpOMUPOBaHUS MO3BOIAET YIyYLWUTb PUBUKO-MEXaHNYECKNE NokasaTe-
TN TBEPAOTo XPOMUPOBaHUs. Tak, U3HOCOCTOMKOCTb HAHOAMMA3HOTO XPOMUPO-
BaHUs MO CpPaBHEHUIO ¢ TBEPAbIM XPOMUPOBaHUEM yBenuuuBaetcs B 2-5 pas, a
KoahDULMEHT TpeHus ymeHbLiaeTes Ha 15-25%.

Yaen 3aTBopa TpybonpoBoaHOl apMaTypbl paboTaeT B yCNOBUSIX U3HA LUM-
BaHUs, KABUTALMW, LIMKITMYECKUX HArpy30K, KOPPO3nUU, NMPU KOTOPbIX MaKCUMarb-
Hble HaNPSKEHWS BOSHUKAIOT B MOBEPXHOCTHLIX CIIOSIX MeTanna.

Bbin npousBeseH OMbIT MO HAHECEHWIO XPOM-ariMasHOrO MOKPLITUA Ha
YMNOTHUTENbHLIE MOBEPXHOCTU yana 3aTBopa C MOCMEeAYIoLUM UCMbITAHUEM B
cocTaBe 3aABUkM. BbINo M3roToBneHo aBa koMnnekTa Aetanei yana. Wcnbita-
HWUS MPOBOAUNUCH Ha TMAPOCTEHAE, B KOMMNEKTe 3aABWKKM LUMGEPHON HOMU-
HanbHbIM AnaMeTpoM 150 MM.

MepBbIl KOMNMEKT MCMbITbIBANcCA npu Aasnedun Ha Bxoge 10,5 MMMa.
C 7-r0 uMKna nNpu 3akpbITUM U OTKPLITUM 3aABUNKKM BpalleHue MaxoBUKa Moo
pbiBkaMu. Mocne 11-ro umkna 6bINO NPUHSATO OCTAHOBUTL UCMbITAHWUA ANS pe-
BU3UU 3aABWKKM. PesynbTar UCMbITaHWii: Ha TPYLLMXCA NOBEPXHOCTSX ceana u
wubepa UMenuch LiapanuHbl.

Bropoii koMnnekT ucnbiTbiBANcA npu Aaenedun Ha Bxoge 25,0 MMMa.
C 5-10 uMkna npu 3akpbITUM U OTKPLITUM 3aJBWKKM NOsIBUIICA ckpeskeT. Mocne
15-ro unkna BpalleHne MaxoBuka naet pbiBkamu. MNocne 21-ro uykna 3aaBukka
Obina cHATa Ha peBuauio. PeaynbraT MCNbITAHUA: HA TPYLUMXCA MOBEPXHOCTSAX

ceana u wmbepa uMenucb rMybokue LapanuHbl U BbIpbIBbI. Takke B MONocTu
Koprnyca 6binu HaraeHa CTpysKKa, «cpedaHHas» ¢ YNNOTHUTENbHbIX Nomnei.

MonyueHHbI oTpULATENBHBIV Pe3ynbTaT MOXHO OObACHUTb HU3KON TBEp-
[0CTbIO YNNOTHUTENbHBIX NoBepxHocTel. Mpu Harpyakax 30-70 MIMa npoucxoant
necbopmaums 6azoBoro crnos Metanna. Mpu HaHeceHUM XPoM-ariMasHoro NoKpbl-
TUA HA OCTPbIX FPaHAX YNMOTHUTENbHBLIX Monel obpadyloTcsl HapoCTbl, KOTopble
npu paboTte oTNaMbIBalOTCS U NOBPEXAAIOT YNIOTHUTENbHbIE MONS.

KnioueBble cnoBa: xpoM-anMasHoe NokpbiTue, TpybonpoBogHas apmary-
pa, UBHOC, yNpOYHeHUe, TpeHue.

Abstract. One of the priority areas of modern machine building is increas-
ing the resource and reducing its operating cost. Electrochemical deposition of
metals is one of the most technologically and controlled processes. The technolo-
gy of nanodiamond chrome plating makes it possible to improve the physical and
mechanical properties of hard chrome plating. So the wear resistance of nano-
diamond chrome plating in comparison with solid chromium plating increases by
2-5 times, and the friction coefficient decreases by 15-25%.

The shutter assembly of the pipeline valves operates under conditions of
wear, cavitation, cyclic loads, corrosion, in which maximum stresses occur in the
surface layers of the metal.

An experiment was made to apply a chrome-diamond coating to the sealing
surfaces of the valve assembly, followed by a test in the valve assembly. Two sets
of parts were assembled. The tests were carried out on a hydraulic bench in a set
of slide valves with a nominal diameter of 150 mm.

The first set was tested at an inlet pressure of 10.5 MPa. From the 7th
cycle, when the valve is closed and opened, the rotation of the flywheel is jerky.
After the 11th cycle, it was decided to stop the tests for valve revision. The result
- scratches on the rubbing surfaces of the saddle and the gate.

The second set was tested at an inlet pressure of 25,0 MPa. From the 5th
cycle, a gnash appeared when the gate was closed and opened. After 15 cycles,
the rotation of the flywheel is jerky. After 21 cycles, the valve was removed for
revision. The result - on the rubbing surfaces of the saddle and the gate there are
deep scratches and tears. Also in the cavity of the shell were found shavings, “cut
off” from the sealing fields.

The result, negative, can be explained by the low hardness of the sealing
surfaces. At loads of 30 ... 70 MPa, the base metal layer deforms. When
chromium-diamond coating is applied on the sharp edges of the sealing fields,
build-ups are formed which, during operation, break off and damage the sealing
fields.

Keywords: chrome-diamond coating, pipeline armature, wear, hardening,
friction.

BBegeHue. [NoBbILLEHE PECYpCa TEXHUKN U CHIDKEHWE 3a-
TpaT Ha ee SKCMITyaTaluuto OTHOCATCS K MPUOPUTETHLIM Hanpaene-
HWSIM Pa3BUTUA COBPEMEHHOIO MalLMHOCTPOEHMS. [oTepu n3-3a
U3HOCa y3roB TPEHWS MaLUMH B pa3BUTLIX CTpaHax OLeHUBaloTCA
B 1,3-1,6 % BBI1, a exxerogHble 3aTpaThl Ha UX BOCCTAHOBIEHME,
Hanpumep, B CLLUA 1 ctpaHax ESC npesbiwatot 200 mnpa gonna-
poB, B Poccuu coctaenatoT okono 30 mnpa 4onnapos.

HaHeceHne SNeKTPOXMMUYECKUX MNOKPLITUA 3aHUMaeT
ocoboe MecTo B paay METOA0B WHXEHEPUU NOBEPXHOCTU Bra-
rogaps LUMPOKUM DYHKLMOHaMNBbHEIM BO3MOXHOCTSAM HaHOCU-
MBIX NOKPLITUIA (MBHOCOCTOMKUE, aHTUD PUKLMOHHLIE, KOPPO3 K-
OHHOCTOlKMeE, AekopaTuBHEIE). [1pU STOM SMEKTPOXUMUYECKOE
ocax[eHne MeTannoB OTHOCUTCH K Hanboree TEXHOMOMMYHBIM
U ynpaBnsemMbiM npoLeccam. XpoMOBbI€ NMOKPLITUA, NO cCpas-
HEHUIO C ApPYrMMK DYHKLUMOHANbHLIMU 3MEKTPOXUMNYECKUMM

NOKPLITUAMU, Haumboree 4acTo NPUMEHAIOTCA Ha MpakTUKe
Gnarogaps COMETAHUIO B HUX BLICOKOA TBEPAOCTU, U3HOCO- U
KOPPO3MOHHON CTOMKOCTU, MPUBMEKaTENBHbIX AEKOPaTUBHBIX
kavecTB. OfHAKO TEXHOMOrMA HaHOoanMa3HOro XpoMupoBaHUA
MO3BOMAET B 3HAYUTENEHOW CTENEHN YNyYLIMTE PU3nKo-Mexa-
HWYECKNE MoKasaTenu TBEPAOro XpoMUpoBaHusa. Tak, M3HOCO-
CTOWKOCTb HaHOariMa3HOro XPOMUPOBaHUS MO CPaBHEHUIO C
TBEPAbIM XpOMUpoBaHMeM Sonblue B 2-5 pas, a koaphuLymeHT
TpeHus yMeHbllaeTca Ha 15-25%. Bnarogapsa cBoeit 6onee
6ecnopucToii CTPYKType, HaHoanMas3Hoe XpPOMUPOBaHNE NMe-
eT 6onee BLICOKYO KOPPO3WOHHYIO CTOWKOCThL. Takum obpasom,
obnagas ynyyleHHbIMU CBOWNCTBaAMW, Npefnaraemble ynpou-
HAOLWWe NoKpbITMA npu cebectoumocTn Ha 10-15% npeBbl-
WwatoLlell TBEpA0e XPOMMPOBaHUE, MOXET B ABa U bonee pasa
NOBLICUTL pecypc paboTel AeTanei n yanos [1].



