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IIposedeno 00cnioxcen s KOPOZIUHOL CMIUKOCMI KapOiO-XPOMOBUX CNIIABLE, 1€208AHUX HIKEIeM, HePHCABIIOHUUX
cmadnel, Cnaasié cmeiimie ma meepoux Chiasie y KUCIOMY, JIYICHOMY Ma CONSAHOMY Ceped08UUax NPpU 36UYALIHUX
memnepamypax, a makooic npu memnepamypi 600°C 3anexcro 6i0 uacy sunpobysanis. Bemanoenena snauna nepe-
6aza KOpO3itiHOl cmitikocmi KapOio-XpoMosux Cniaeie, 1e208anux Hikeiem, 6 0y0b-aKomMy cepedosuui, wo € nio-
CMagoio 0Jis BUSOMOGIEHHSL eDEKMUBHUX KIANAHHUX NAP «CION0-KYSL» OJisl HAPMOBUX C8epOIOSUHHUX HACOCIS.

Kitro4oBi citoBa: KOpo3iiiHa CTIHKICTh, KapOiI-XpOMOBI CILIaBH, KOPO3is.

IIposedeno uccrnedosanue KOPPOUUHOU YCMOUYUBOCTU KAPOUO-XPOMOBLIX CHIABOS, IESUPOBAHHBIX HUKENEM,
Hepoicaselowux cmaetl, CHAA808 CIMELIUMO8 U MEEPOLIX CNIAB08 8 KUCIOU, Wel0YHOU U CONAHOU cpede npu 00bid-
HbIX memnepamypax, a makaice npu memnepamype 600°C 6 3asucumocmu om gpemenu npedvisanus. YcmanoeieHo
3HAYUMENbHOE NPEUMYUeCmeo KOPPOIULIHOU YCMOUYUBOCMU KAPOUO-XPOMOBbIX CNILABO8, IeCUPOBAHHBIX HUKELEM, 8
000t cpede, umo 0OOCHOBLIGACM U320MOBNICHUE IPPHEKMUBHBIX KIANAHHBIX NAP «CeONo-uwapy Oas HeQmsAHbIX
CKBAICUHHBIX HACOCOB.

KitroueBrie ci10Ba: KOPpO3HiiHash YyCTOMYMBOCTh, KAPOUI-XPOMOBBIE CILIABBI, KOPPO3HS.

The investigation of corrosion resistance of carbide-chromic alloys alloyed with a nickel stainless steel, satel-
lite alloys and hard alloys in acidic, alkaline and salt medium at standard temperatures as well as at the tempera-
ture of 600°C depending on the time of testing. The significant advantage of corrosion resistance of carbide-
chromic alloys which are alloyed with nickel in any medium has been determined. It substantiates manufacturing

efficient pairs “valve seat — sphere” used in borehole pumps.
Keywords: corrosion resistance, carbide-chromic alloys, corrosion.

B nanuit yac akTyaJlbHUM 3aBIaHHIM € IIijI-
BUIIEHHS BHJIOOYTKY HaTH i Tazy SK OCHOBHHUX
CHPOBUHHUX JDKepen. BumpoOyTok HadTH i ra3oBo-
To KOHJIGHCATy B OCHOBHOMY 3JIMCHIOETBCS 32 JI0-
MOMOT'0l0 Ha(TOBHX CBEpAJIOBUHHMX HACOCIB, Y
SKHX B)KJIMBUM BY3JIOM € KJIallaHHA IMapa «cCiJuio-
KyJsh» — cepue Hacoca. Knanmanna mapa npauioe B
KOPCTKHMX yMOBax: BHCOKMH THCK 1 MiABUIICHA
TeMIiepatypa, MOCTiIHHO BHCOKE MeXaHidHO-a0pa-
3MBHE 3HOLIYBAHHS | BENMKa KOpO3is (KMCIOTH,
JYTH, COMi, CIPKOBOJICHB, cipka Ta iH.). Taki yMoBH
pa3oM 3 a0pa3sWBHOI MYNIBIOK MPU3BOAATH IO
IIBHJIKOT'O 3HOIIYBAHHS POOOYMX TOBEPXOHb KJIa-
NAHHOI MapH, 10 BEE /10 3YIIMHKH MPOLECY CBEp-
JUIIHHSI, @ TaKOXX 3MEHIICHHIO TNPOJAYKTHBHOCTI
BUJOOYTKY HaTH i rasy.

Binbmricte kpaiH cBity, B TOMY 4Hcli 1 YKpai-
Ha, JUIi BUTOTOBJICHHS KJIAllaHHHUX Iap 3aCTOCO-
BYIOTh JIeroBaHi a00 Hep)KaBito4i CTalli, KOOaIbT-
XPOMOBI CIUIaBH (CTENiTH), TBEPAi CIUIABU ALY
BK Ta inm, ski npamroTh Bifl OIHOrO J0 ISTH
MICSIIIIB. qepe3 BUCOKE 3HOLIYBAHHS 1 KOPO3iI0
KJIallaHHI Mapu pO3repMETHU3YIOTHCS 1 BUXOMATH 3
nany.

3 METOI YCYHEHHS BHUIICHABEACHUX HEIOMi-
kiB KuiBchke HaykoBo-BupoOHHYe MII «Merano-
KepaMikay CHUIbHO 3 IHCTUTYTOM mpoOiieM marte-
pianmosnaBctBa HAH VYkpainu po3poOHian HOBI
KOMITO3HUIHHI MeTajoKepamiuHi Marepianu Ha
ocHOBI KapOiny xpomy (Cr3C,), nerosani Hikenem,
AKI  JI03BONMIM  3HAYHO IABUIIMTH KOPO3iHHY
CTIHKICTh KIIANIAHHUX Map HaTOBHX HACOCIB B
Oynp-sikoMy cepenosumi [5]. IlpoGrema momanb-
IIOr'O ITiIBUIIICHHS KOPO31iHOI CTIHKOCTI 3rajaHux
BHUPOOIB 3aJIMINAETHCS AKTYAITBHOIO.

Binomo, mo cam kap6in xpomy (Cr;C,) € oa-
HUM 3 KOPO3iMHMX MaTepialiB: sK 3a KIMHATHHX,
TakK 1 3a MIBUIIEHUX TeMIepaTyp (He OKHCIIOETh-
cs mpaktuaao go 1000°C) [1]. JleryBamHs ioro
JOMIIIIKaMH HIKeIo CIpHsi€ 30UIbIICHHIO KOPO3iii-
HOI CTIMKOCTI 3aBJITKM YTBOPEHHIO CKIIQJHUX Kap-
6inie (CrNi),C; , saki mictate no 14-16 mac. %
xpomy [2; 3].

JlocaimkenHs KOpo3iiHOi CTIHKOCTI IIPOBOHM-
JIM Ha 3pasKax JiaMerpoM 15 mm i Bucotoro 10 mm,
BUTOTOBJIICHUX 13  KapOil- XpOMOBOFO CILIaBY
ontuManbHoro cknany (85 % Cr;C, + 15 % Ni)
3arajibHOBIZIOMHMH METOJIaMH TTOpPOIIKOBOI MeTa-
nyprii [3; 4]. 3pa3ku HepxKaBirouux craiei i cruia-
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Taoauus 1 — 3anexknicTs mBUAKOCTI KOPo3ii Bix yacy (t =600 °C, nositps, T = 20 roa.)

No

1IBuaKicTh Kopos3ii K, r/m”

HazsBa marepi
3/ a3Ba MaTepiary

Yac BunpoOyBaHHS T, TOII.

2 4

8 10 12 14 16 18 20

1. | Hepxagiroui crani (40x13) | 6,2 | 6,8 | 7,4

7,8 183 87 |91] 9,6 9,9 | 10,3

2. | Crenitu
(ocuosa 30% Co +28% Cr)

54158160

6367 70 | 73| 7,7 8,0 8,6

(BK-8)

3. | Teepai cmaBu Tumy BK 35| 3.8 | 44

471511 53 |56 59 6,1 6,4

4. | KapOimxpoMoBi criiiaBu
(KXH — 15) 0.9 1 1,0

1,1

1,213 1,35 [ 1,4 | 1,45 | 1,47 1,5
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PucyHnok 1 — 3ajexknicTh IIBUAKOCTI KOPo3ii Bix yacy BunpodyBanns 3a temmneparypu 600 °C

BiB cremity (10 ~ 30 mac. % Co) BUTOTOBIISLITH Me-
TogOM JHUTTA. 3pas3ku i3 TBepuoro cruiaBy BK-8
BUTOTOBJISTM  METOZIOM TIOPOIIKOBOT METaIyprii.
[Mopucricte 3paskiB ckmamana 0 %. IlIBuakicTh
KOpO3ii BU3HaYaIH 3a (HOpMyJI0k0:

K = (my —m,)

St

Je:  my - IOYaTKOBa Maca 3pasKa, T;

m; - Maca 3pa3ka IiCJIsl BHITYYeHHS MPOIYKTiB
KOpOo3ii, T;

S - moIIa 3pa3Ka 10 BUIPOOYBAHHS, M*;

T - Yac BUIIPOOYBAHHS, TOJI.

Hocmimkenns  KOpo3ii  NpOBOAMIOCS — TIPH
t=600°C (mpu t>500°C OimpIIiCTh MeETaNiB 1
CIUIaBiB MMOYMHAIOTh aKTUBHO OKUCItOBaTHCs). Ha-
rpiBaHHs BifOyBajoOCs Ha MOBITPI 31 MIBHIKICTIO
10°C/xB. niporsirom 20 ronuH. BumiproBaHHs 3Mi-
HHU (30UIBIICHHS) MacH 3pasKiB NPOBOAMIM Ye€pe3
KOXKHI 2 TOJ. Ha aHaHITI/ILIHI/IX Tepesax A/IB-200 3
TOYHICTIO JI0 10* r. Pesynprat BU3HAYEHHS
HIBHJIKOCT1 KOPO3ii 3pa3KiB HaBeseHi B Ta0II. 1.

Ha puc. 1 HaBeneHa 3ajeXKHICTh IIBHIKOCTI
KOpO3ii 3pa3KiB pi3HUX MaTepiaiiB 3a TeMIlepaTypH
600°C ©Ha moBITpi BiN Yacy BHUNpPOOYyBaHHS. 3
MOJJAHOTO PHCYHKY MOXKHA BU3HAYMTH, IO BTpaTa

2

MacH 3pa3KiB Ma€ OJNM3BKY JI0 JIHIMHOT 3aJIeKHICT
BiJ Wacy BumpoOyBaHb. Kpim Toro, 3 Tabm. 1 i
puc. 1 BUIHO, 10 HAKWOLIBITY KOPO3ifiHY CTIHKICTH
MaroTh 3pa3KH, BUTOTOBJIEHI i3 KapOil-XpOoMOHiKe-
negoro crmasy. Lle 3ymMOBieHO THM, IIO HiKenb
iBHILYE KOPO3iliHy CTIAKICTH 3aBJSKU yTBOPEH-
HIO CKJIAJIHUX HIiKENb-XPOMOBUX KapOislis.

Hopsizn 3 uum Oynmu MPOBEACHI LOCIIHKCHHS
KOpO3iifHOT CTIHKOCTI MaTepialliB B KUCIIOMY, JTyX-
HOMY Ta CONSTHOMY CEpElIOBHINAX IPOTITOM
24 rop. Pesynbratu HaBez[eHi B Ta0mI. 2

Sx BuaHO 3 Tabm. 2, micis BUNPOOYBaHHS B
arpecMBHUX CEPENOBUINAX, NepeBara KapOia-xpo-
MOHIKENEeBUX CIulaBiB € ouesuanowo. LBuakicts
KOpO3ii 3pa3KiB, BUTOTOBIECHUX 13 cruiaBiB KXH-15,
B 5-30 pa3iB MeHIIa, HiK BiJIOMUX MaTepialis.

VY 3B’s13Ky 3 THM, 10 y OUIBIIOCTI IEPCIIEKTH-
BHHUX IIIOJIO BI/I)Z[OGYTKy HaTH 1 rasy pOJOBHII
CIpKOBOJIHEBE CEPENIOBHIIE € OCHOBHUM, MPOBETIE-
HI JOCIIJKCHHSI IIBUIKOCTI KOpPO3ii y 10 % po3-
auni H2S04, wo sianosinae ymosam «Hopromop-
HaTorazy» momo BMmicTy cipkoBoaHw0. OnepKani
pe3yJIbTaTH OCIIDKEHb IIPEACTaBIIeH] B Tabu. 3.

Ha puc. 2 300pakeHO 3aJIeKHICTh IIBHIKOCTI
KOpo3ii Bz wacy BunpoOyBanb y cepeaonuii 10 %
H,SO,
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Ta6auus 2 — Koposiiina criiikicTs MaTepianis (BTpaTa Mach, r/ M”) B arpeCHBHHX Cepel0oBHIIAX

No IIBuKicTh Kopo3ii K, 1/ M°
3/ | Hasea marepiany [H,80, ] HSO4 | HNO; [50% HNOs[ NaOH | NaOH | .y |Monouna
10% 50% 35% [+50% HO| 5% 50% 2 | kucnora
Hepixkagiroui po3u.
1. crani (40x13) 165 730 45,2 HOBHICTIO 0,5 0,9 0,15 0,5
Crenitu
2. | (ocuosa 30% Co | 27,3 70,3 38,4 435,0 3,8 6,3 8,5 27,3
+ 28% Cr)
Teepai craBu
3. Ty BK (BK-8) 15,8 35,6 25,2 282,0 2,2 3.8 5,2 17,6
KapbigoxpomoBi
4. crunasu (KXH-15) 3.4 5,1 1,9 81,0 0,05 0,1 0,03 0,5
Ta6auus 3 — Pe3ybTaTH BUIPOGYBAHHS MIBHAKOCTI KOpo3ii (1/ M%)
3aJ1eKHO Bin yacy BunpoOyBanHs (1 = 24 ron)
No Hasga matepian Yac oxucieHHs, Tof,.
3/m play 25 75 100 125 150
o . po3u.
1. | Hepxagitoui crami (40x13) 165,0 362,8 603,6 HOBHiCTIO - -
Crenitn po3u.
2. | (ocHoBa 30% Co+28%Cr) | 273 | 625 | 123 | 3056 1 ohpicno |
TBepai craBu
3. rumy BK (BK-8) 15,8 43,2 88,5 185,3 341,6 485,3
Kap6imoxpomoBi ciiiaBu
4. (KXH-15) 3,4 6,7 9,3 16,8 33,5 58,6
W Hepxasitovictani A Crenim © Tsepai cnnasm wny BK ¢ Kap6igxpomosi cnnasu
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Pucynok 2 — 3ane:kHicTh HIBUAKOCTI KOPO3ii 3a/1e:kHO Bil Yacy BUIPOOyBaHHA

y cepenoBuiii 10% H,SO,

3 pUCYHKY 2 BUJIHO, IO 31 30UIBIICHHSM Yacy
BUIPOOYBaHb HIBUJIKICTH KOPO3ii 3pocTae Juisi He-
pKaBIlOYMX CTaJIei, CTEIITIB Ta TBEPIUX CILIABIB.
Jst kapGin-xpomoHikenesux cruasis Tumy KXH-15
WIBHJIKICTb TIPOLIECY HAPOCTAHHS KOPO3ii BIICYTHS.

Ha OCHOBI NpOBEAEHMX NOCIIKEHb MOXKHA
3pOOHTH BHUCHOBOK, IO 3allpOMIOHOBaHi KapOil-

XPOMOBI MaTepiaju, JEroBaHl HIKEIeM Ta IHIIMMHU
JOMIIIIKAMH, 3a CBOIMH IOKa3HWKaMH KOPO3idHOT
CTIHKOCTI 3HaYHO TIEPEBUIIYIOTh BiJIOMi MaTepianu
Ta CruIaBu i Oy/Ib-SKOMY arpecHBHOMY (30Kpema,
CIPKOBOJIHEBOMY) CEPE/IOBHILI K TP KIMHATHHX,
TakK i BUCOKHX TeMIIepaTrypax.
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[Ipo e Takox cBiA4aTh pe3yNbTaTH BHIIPO-
OyBaHHS JIOCHIJHMX TApTi KJIAMAHHUX Map
«CIATI0-KYJIs», BATOTOBJIEHUX 3 KapOig-XpOMOHiKe-
JIEBHX CIUIABIB, SIKi MPOUILIM YCIINIHI anmpobarrii
Ha mignpuemctBax BAT «YkpHadran, 30kpema
«Oxrtupkanadrorasy», [lonTaBchbke TaMIIOHaKHE
yhpaBiiHHS Ta iH. BoHm Oynmm B ekcruryararii
Ounbme 2-x pokiB 0e3 3Hocy i Koposii, mo y 3-5
pasiB MepeBUIIlye TEPMIH CITYKOU KIIallaHHUX Tap,
BUTOTOBJICHUX 13 CTENITIB Ta TBEPIUX CIUIABIB
tumy BK.
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