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HauioHanbHWI yHIBepcUTET BiopecypciB i NpMPOAOKOPUCTYBaHHSA YkpaiHu, Kuis

YV pobomi nasedeno pezynemamu 00CiodNceHHs GNIUEY MONIOOeHY ma 000amKo8020O
J1e2Y8aHHA HIKelleM HA CMPYKmypy md XiMiuHuil ck1ao NOGepXHi pYUHY8AHHS YABYHY 3 KYIACIUM
epagpimom.

Ilokazano, wo pyuHy8anHs YagyHie 3 KVISCMUM 2pagimom 8i06ysacmuvcsi no medcam
PO3NOOINY epahimosux KYIbOK 3 Mampuyelo, a pyUuHy8amHs mampuyi 6i00y8acmvbCs UISXOM
KPUXKO20 Midc3epeHnozo i enympizepennozo ckony. Ilpu nezysanni moniooenom i 000amrogo
HiKenem 8i00Y8aAcMbCsl 3MIHA MEXAHI3MY GHYMPIUHBbO3EPEHHO20 PYUHYBAHHL MAMPUYI 3 KPUXKOSO
0JIs1 He 1e208aH020 YABYHY HA 8 'Si3Ke OISl J1e208AH020 MONIOOeHOM | 000amKO80 HiKeleM.

Bcemanogneno, wo Ha nogepxui pyuHy8aHusa YagyHie, 3anexncHo 8io Micys aHanizy, npucymui
maxi enemenmu, sik O, C, P, N, Cu, Ni, Si, Mg.

Hocnioscennamu posnooiny OOMIOK 8 NPUNOGEPXHE8UX ULAPAX 3PYUHOSAHUX 3DA3KIE
ROKA3AHO, W0 GMICI MAKUX eleMeHmis, sk Kucenv, gocghop i azom 3i 30i1butenHsIM 8iocmani 6io
NOBEPXHi PYUHYEAHHS 3MEHULYEMbCAL.

[Tpu nezysanni uagymy monib0eHom i 000amko8o HiKelem eMicn (hocghopy 6 Micysix mampuyji
yagymy, oe Oynu posmauiosari pagimosi Kyinvku smenutyemocsi Ha 40 - 45 %, wo niosuuye onip
YABYHY KPUXKOMY PYIUHYE8AHHIO.

Kniouoei cnoea: uasyn, wixenv, moniooen, nezysanus, Odice-CneKmpocKoniss, XiMIuHUi
CKNA0, CMPYKMypd, PYUHYS8AHHS.

aByH 3 KyJsicTuM TrpadiToM, BiJIOMHIl SIK KOHCTPYKIIiHHMN Marepias, o

MIMPOKO 3aCTOCOBYETHCS B MANTMHOOY/IYBaHHI IS BUTOTOBJIEHHS BUJIMBKIB.
Bin ycnimno 3aMiHIOE KOBKMI i cipuil 4aByH, a TakOX BYIJIelleBYy CTalb B
JleTaJgx, IO TMPamioloTh B yMOBaxX TeEMJOBUX YyapiB, TEPMOBTOMJIOBAHOCTI
(mpy  MakcuMaJbHMX — Temieparypax Imkay jgo  400-600 °C),  Hu3bKoi
temreparypu (o -100 °C), HOMipHO arpecMBHUX Ta30BUX i PiJIKMX CePEIOBHII
(KUCJIOTHHX, COJIbOBUX, JIy)KHI/IX), BUCOKUX TUCKIB 1 3HAKO3MiHHUX AMHAMIUHUX
HaBaHTa)KeHb [1].

Husbka, TOpiBHSIHO 3 KOBKMM YaBYHOM i CTaJ/Il0, CXWJbHICTb [0
opmyBanHg JedeKTiB ycaJaKu, TIpU BHUCOKIH PiJIKOTEKYUYOCTi [[03BOJISIOThH
BUTOTOBJISITU 3 4YaBYHY 3 KYJACTiM rpagiToM BHCOKOSKICHI BUJIMBKH 3
MiHIMAJbHOIO TOBIIMHOIO CTiHOK Bif 2,5 m0 3 MM. Maca BUJIWBIB 3 YaBYHY 3
KyJACTUM TIpadiToM 3MIHIOETHCS BiJl KiJbKOX JIECATKIB rpamiB (HanmpukJ/a,
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nopirHeBi  Kiznbig) g0 200 T (craHuHM, WMIIHAPH, TOPIIHI, KOHTelHepH Ta
iHITi BeJIMKOTA0ApUTHI JleTasli BiJIOBIAAbHOTO TIPU3HAYEHHS JJIST Ba)KKOTO i
eHepreTUYHOTO MANIMHOGYIyBaHHS, BepcTaToOy/[yBaHHS i MeTaxyprii).

CXUJbHICTb 4YaBYHIiB /0 KPUXKOTO PYHHYBaHHS CYTTEBO OOMEKye iX
3actocyBaHHs1 B TexHilli [2]. Oco6imBe Miclle B pPO3BUTKY KPUXKOTO CTaHY
yaByHiB 3aiimae docdop. Heratusna nis ¢ocdopy mnos'sisana 3 TuMm, 1o BiH
crpusie JikBailii kKap6iZloyTBOPIOIOUKMX eJeMeHTiB, PO3BUTKY BiJIIyCKHOI KPUXKOCTi
Ta MHBUIEHHIO MTOpora xoJsononaMkocTi [1], 3HmkeHHIO yaapHoi B'g3kocTi [4],
361/IbIIIEHHIO CXMUJIBHOCTI CIJIaBiB /10 YTBOPEHHS KpucTatizamiitaux Tpimun [3-6],
3MEHIIEHHIO OTIopPY e(hOPMYBAHHIO, 3HOIIYBAHHIO Ta KOpo3ii [2].

[t 3HUXKEeHHS CXUJIbHOCTI YaBYHIB /IO KPUXKOTO PpYWHYBaHHS Ta
Ii/IBUIIIEHHST MEXaHIYHUX i TaKUX crelialbHUX BJACTUBOCTEH, iX JIETYIOTb HiKeJeM
i mosi6nmenoMm [1, 2, 7].

B pobGori pocraijkyBanmu BIJIMB MoJiGeHy i 36iJbllleHHS KiJbKOCTi
Hikesio 3 0,75 10 3.64 Mac. yacTKu % Ha CTPYKTYpY i XiMiuHMII CKJIa/[ OBEPXHi
pyUHYBaHHS YaBYHIiB 3 KYyJICTiM rpadiToM i 3aKOHOMipHOCTi 3MiHM BMiCTy
eJIeMeHTiB TP TepeXo/Ii Bijl MOBepXHi pyitHyBaHHS /10 06'€MiB, IO pPO3TaIlIOBaHi B
MaTpulli YaBYHiB, 3 MeTOIO IIPOrHO3YBaHHA IX BILJIUBY Ha BJIACTUBOCTI.

Hocnimkennst npopoauan Ha Oske-criekTpomerpi «Jamp-10S» (Snonis).
IloBepxHIO pyfHYBaHHS O/IEPXKYBaJU ULJISIXOM PYWHYBAaHHSI 3pas3ka AOBKUHOIO
12 MM, miameTpom 2.9 MM, 3 KiJIblIeBUM HA/Ipi3oM B cepeanHi rianb6uHoio 1,45 MM,
B KaMepi clieKTpoMeTpa IIpu KiMHaTHi# Temnepatypi i Bakyymi 10-7-10-811a.

CTpyKTypy NOBepXHi pyHHYBaHHS JIOCJi/KYBaIM B KaMepi CIIeKTpoMeTpa
HIJISIXOM PAacTPOBOI €JIEKTPOHHOT MiKPOCKOTIiT, a XiMiYHUH CKJIa/l TIOBEPXHi MIJISIXOM
ananizy Oske-cniekTpiB. MeTo/uKa 3acHoBaHa Ha peectpartiii Oke-eJ€eKTPOHIB, 10
30y/PKYIOTbCSI Ha TIOBEPXHI 3pa3Ky eJIEKTPOHHUM 30H/IOM i JIO3BOJISIE BU3HAYATH
ximMiuHmii ckiaj noBepxHi aiamerpom Bix 0,05 mo 0,1 MKM npu raubuHi aHaJai3y
Big 0,3 mo 2,0 um [8-10].

[lng orpumanng iHdopMarii MO0 PO3NOAiNy €eJIeMeHTIiB B MaTpHIli Ha
Bigcrani go 0,1 - 0,2 MKM Bij moBepxHi pylHYBaHHsS, B KaMmepi MPOBOIWIH
TpPaBJIEHHSI TOBEepXHi ioHamMu aproHy mporarom 1 Tta 2 xBuimH. [lIBUAKicTH
TpaBJjeHHs1 cranHoBuia Big 0,5 mo 5,0 uM/xB. llicasg KOXHOTO TpaBJieHHS
MIPOBO/INJIA BU3HAUAIU XiMiUHUN CKJIa/] TPOTPABJIEHOT MTOBEPXHi.

Ximiunuii ckiaag BuxigHoro (1) ta JeroBaHoro MosiGAeHOM i JOJaTKOBO
HikesieM (2) yaByHy 3 KyJsicTuM rpaditoM HaBegeHo B Tabmii 1.

Tabnuusa 1

XimiyHun cknag BuxigHoro (1) Ta neroBaHoro MonibaeHoM i 1o4aTKOBO Hikenem (2) YaByHy 3
KynsicTum rpadpitom (Mac. Yactka %)

Ne
C Si Mn P Cr Mo Ni Al Cu
3pasKa
1 3,47 | 3,42 1,44 | 0,089 [ 0,68 0 0,75 | 0,33 | 0,88
2 3,47 | 3,45 1,3 10,072 0,62 | 0,29 | 3,64 | 0,29 | 0,88

MiKpocTpyKTypa MOBEpXHi pyilHyBaHHs BUXigHOro (a, B, /1) Ta JIErOBAaHOIO
Momi6nenoM i mojatrkoBo HikesaemM (6, T, e) 3pas3KiB YaByHIB 3 KYJACTUM
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rpaditoM, a Takoxk KyJsicTuil rpadiT Ha NOBepxHi pyHHYBaHHS, Miclsl Bin
rpadiTOBUX YaCTMHOK B MATPHILi, [MiJITHKY BHYTPIlIHbO3€PEHHOTO W MiXK3€PEHHOTO
pyiHYBaHHA MaTpulli HaBe/leHi Ha puc. 1.

Puc. 1. MikpocTpykTypa NnoBepxHi pyNHyBaHHS BUXiAHWX (a, B, ) Ta NIEroBaHnx Moni6AeHoMm i ,0AaTKOBO Hikenem
(6, 1, e) 3paskiB yaByHiB (a, 6), AiINAHKN MK3EPEHHOrO (B, ) i BHYTPILLHLO3EPEHHOro KPUXKOro (4) i B’a3koro (e)
pyiiHyBaHHst maTpuui. Mapkep noka3sye micue Oxe-aHaniay.

Amnasiz po3mipiB i posranryBaHHd TpadiTOBMX BKJIIOUYEHb Ha ITOBEPXHIi
pY#HYBaHHSI TOKa3ye, MO0 B YaBYHI He JIETOBAHOMY MOJIIGAEHOM i JOAATKOBO
nikemem (3pasok 1, puc. 1 a) [0BKMHA Ta IIMPMHA BKJIOYEHb rpadiry
KOJIMBAEThCS, BifmoBigHo, Big 21 go 77 Mikpon Ta Big 17 g0 52 MikpoH, npu
cepenaboMy po3Mipi 46 i 32 mikpoH. Koedimient dopmu 3minoersesa Bia 1,1 mo
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2,2 mikpon (cepenne 3nauenns — 1,5), a Bigcranb Mix rpadgiToBUMM Ky/IbKaMu —
Big 14 no 165 mikpon (cepeans Bigcranb — 75 MiKPOH).

[Ticais neryBanHs YaByHY MOJIIGAEHOM i JIOJATKOBO HiKeJeM (3pa:301< 2,
puc. 1 6) JIOBXXMHA Ta MUPWHA BKJIIOYeHb TpadiTy 3MiHIOETBCS, BiATOBIAHO, Bix
23 o 181 mikpon Tta Big 17 mo 116 mikpon (cepeaniit posmip — 69i 45 Mikpon).
3Havents Koedilienry dopmu KosuBaoTbes Bin 1,0 1o 4,5 (cepeane 3HayeHHS
- 1,6), a Biacranp Mix rpaditoBumn Kyabkamu — Big 9 o 83 mikpon (cepemns
BijicTanb — 42 MiKpOH).

[TopiBHSIHHST po3Mipy Ta po3noifay rpadgiToBUX BKJ/IOYEHb HA MOBEPXHi
py#HYyBaHHS 3pa3KiB IOKasye, IO IIPU JeryBaHHi MoJliGIeHOM i /10aTKOBO
HiKeJieM crocTepiraeTbest 36i/IbIeHHsT po3MipiB rpaditoBux BKJOYeHDb HA 41-49 %
ta Koedimnienty dopmu Ha 8 %, NPH 1bOMY cepe/Hs BiJicTanb MiXK rpadiToBUMN
KyJIbKaMu 3MEHIY€eThesT HA 43 Y.

AnaJli3 MexaHi3My PpyHHYBaHHS IIOKa3ye, IO CIIOCTepira€Tbecs, 4K
BHyTpimHbodepenne (puc. 1 1, ) Tak i Kpuxke Mixksepenne (puc. 1 B, )
pyWHyBaHHs ~ 4YaByHiB. Jlig  BUXiJIHOTO 4YaByHYy  XapaKTepHO  KpUXKe
BHYTpIilllHbO3epeHHe pyiiHyBaHHg BigkosoM (puc. 1 1), a aas JIleroBaHuX
MOJIIOIEHOM 1 JIOAATKOBO HiKeJeM — B SI3Ke IJIIXOM BiApuBYy (pI/IC. 1e).

Oske CIIEKTPOCKOIiST IOBepXHi PyHHYBaHHA YaBYHIB IOKasaja, 1o
3aJIe3KHO Bijl MicIlsl aHasi3y, Ha TOBEPXHiI MOXKYTb OyTu Taku ejementu, sik O, C,
P, N, Cu, Ni, Si, Mg.

Pesyabrati ximiuHoro anasidy wicip MarTpuili jge OyJM poO3TalloOBaHi
rpacdiToBi BKJIIOUEHHS 11X TOBEPXOHb, /[IIJISTHOK KPUXKOTO Ta B’ SI3KOTO
BHYTPIillIHbO3€PEHHOI'O i KPUXKOIO MiK3€PEHHOIO PYWHYBaHHS YaBYHiB HaBe/IeHO
Ha puc. 2.

AnaJi3 XiMiYHOTO CKJIQ/ly IOBEepXHi Iic/g pyHHYBaHHS IOKa3ye, IO B
MiCIIIX MaTpHMIli BUXijiHOTO YaByHy (3pasok 1), me Gy/m posramioBati rpaditosi
KyJIbKH BMicT KucHIO ckaagae 10,7 ar. %; dochopy — 5,1 ar. % (puc. 2 a); asory
= 0,5 ar. %; migi — 3,6 ar. %; Hikemo — 1,4 ar. %; kpemuiio — 0,7 ar. %; Mar#imo
— 6,6 at. %. Ilpu JeryBanHi yaByHY MOJIGAEHOM i H0AaTKOBO HikesaeM (3pa3ok 2)
BMICT KHUCHIO, HiKeJI0 i KpeMHil0, B aHAJOTiYHUX MiclsX, 30iJbIIyeThCs,
Bignosigno, Ha 15 %, 7 % i 14 %, a docdopy (puc. 2 a), asory, Miai Ta Martiio
3MEHIIYETHCS, BiIOBIAHO, HA 45 %, 20 %, 56 % i 82 %.

Ha nosepxni rpaditoBux KyJbOK BHUXi/[HOTO YaBYHY CIOCTEPiraioTbcs
kucenb i ¢pochop (puc. 2 6), Bianosigno, y kimbkocti 1,2 i 1,05 ar. %. Ilpu
JIeTYBaHHI 4aBYHY MOJIIG/IeHOM i J0aTKOBO HiKeJieM BMICT KWCHIO Ha TIOBEPXHi
rpacitoBux KyJbok 3Mmeninyerbesi 10 0,2 ar. %, a docdopy 36iablIyeTbesi 10
5,4 ar. % (puc. 2 6).

ocaifpkeHHs posio/iiay JOMilllOK B IPUAIIOBEPXHEBUX lIapax 3pyHMHOBAHUX
3pas3KiB IMOKa3aJo, M0 BMiCT TaKUX eJieMeHTiB, SIK KHuceHb, ¢ocdop i asor
3MEHIIyeTbcs 3i 30iJbIIIEHHSIM uacy TpaBJeHHs, TOOTO BijficTaHi BiJi IOBepXHi
pyiinysanns Ha (puc. 3). Ile mae MOK/JIMBICTb, BiJINIOBIHO 0 Pe3yabTaTiB po6OTH
[2], mporrosyBatu 36iabuiennss po6oru pyiinysanns marpuii (KCU) B 6-12 pas.

Bimomo [11-15], mro pymriiiHOIO cWJI0OI0 CTPYKTYpPHUX TI€PETBOPEHb €
3MEHIIIEHHST BiJIbHOI eHeprii cucremu. @DyHJaMeHTaJIbHUM TlapaMeTpoM, IO
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Puc. 2. XimiyHuii aHanisa micup mMatpuui e Oynu posTallioBaHi rpaditoBi Kynbku (a), NOBEPXHi rpadiToBux
Kynbok (6), AiNAHOK KpUXKoro (BUXiAHMIA YaByH) (B) Ta B'A3koro (4aByH nerosaHuii Mo Ta aogartkoso Ni) (r)
BHYTPILUHbO3EPEHHOTO | KPUXKOTrO MidK3EPEHHOTO (4) PyiHYBaHHS YaByHIB.

BU3HAYae piBeHb BJACTHUBOCTEH CILJIaBiB B PiBHOBAXKHOMY Ta HEPiBHOBAKHOMY
CTaHaX, € HANPIMOK i cHUJa B3a€MO/ii KOMIIOHEHTIB, 10 iX YTBOPIOIOTb. Briins
JleTyBaHHS Ha CTPYKTYpPHUI cTaH i 3akoHOMipHOcTi (as3oBUX TepeTBOPeHb
MOB'SI3aHUI, B OCHOBHOMY, 3i 3MiHOIO B3a€MO/Iii eJleMeHTiB B 6AraTOKOMIIOHEHTHI
cucTeMi Mixk co6010 i MATPUUHUX METATIOM.

[TokaszuukoM edeKTUBHOCTI TAaKOT B3AEMOJIiT € TEPMOJIMHAMIUHA AKTUBHICTD
eJIeMeHTIB, $Ka 3TifiHo 3 pe3dyabratamu pob6iT [11-15] xapakrepusye cuy
iX 3B'A3Ky 3 aToMaMu MaTpHIli, PYXJMUBIiCTb B TBEpPJOMY PO3UYHHi, 3/IaTHICTb
KOMIIOHEHTA 3aJUINIATACS PO3UMHEHUM ab0 BUJIIISATUCS 3 PO3UYUHY Yy BUTJIAI
BTOPUHHOI (hasu.
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3 orjaay Ha BUKJaJeHe, TPECTaBISIO0 iHTepec JOCJTiNTH BIJIUB
JIETYBaHHSI MOJIIGEHOM i JIOJJATKOBO HiKeJieM Ha 3MiHYy aKTUBHOCTI €JIeMEHTIB B
YaBYHi i 3B'430K 3 iX PO3IO/iJIOM Ha MOBEPXHi PYUHYBaHHS i IPUIIOBEPXHEBUX
mapax. 3a Merofukoi pob6otu [16] Bu3Hauamm 3MiHY aKTUBHOCTI €JIEeMEHTIB
B uYaByHi BHacJigok JeryBanus moui6gernom (0,29 %) i gomarkoBo HikejeM
(2,89 %). Pesysbratn po3paxyHKiB HaBe/eHi B TaGJIHIL 2.

=
=

BuicT cneMeHTIE, a1 %
e}
=

Yac Tpanieinid, X8 M TPARICHHA, X8

a 0

Puc. 3. BmicT fOMILLOK B NPMNOBEPXHEBMX LLAPaxX 3pyMHOBAHMX 3Pa3KiB 3anexXHO Bif, Yacy TpaBrieHHA. a — Micus
Bif rpadiToBUX YACTMHOK B MaTpuLi; 6 — AiNAHKN KPUXKOrO MiXK3EPEHHOro pyiHyBaHHA B Matpuui. Mapkepu m,
®, A NOKa3yloTb EKCIEPUMEHTAaIbHi 3HaYEHHS BMICTY (h0CdOpY, KNCHIO Ta a30Ty, BiANOBIAHO, B BUXIAHOMY YaByHi;
Mapkepn m, 8, A - BMICT pocopy, KUCHIO Ta a30Ty, BiANOBIAHO, B YaBYHi, LLIO NeroBaHunii moniéaeHom i fogaTkose
Hikenem; CyuinbHa niHis — BUXigHWii YaByH (1), NYHKTUPHA — nNeroBaHunii MonibaeHoM i ,0AaTKOBO Hikenem (2).

Tabnuuga 2
Bnnue nerysaHHA Hikeriem Ha akTMBHICTb (Aa) XiMIYHMX EMEMEHTIB YaByHIB 3 KynaCTUM rpadgitom

Enemenr i O C Si P Mo Ni Cu

Aa, Mac. yactka %| 4,7 76 | 7,5 | -1,9 | -2,7 1 -5,6

AHani3 pe3yJsbTaTiB HaBeZleHWX B TabJ. 2 TOKa3ye, IO JeTYBaHHS
MOJTIGZIEHOM i /T0JTATKOBO HiKeJieM 3HIDKYE TepMOAMHAMIUHY aKTHBHICTH (pocdopy,
IO CTBOPIOE YMOBH JIJIsI HOTO GiJIbIIT OZHOPITHOTO PO3TO/IiTY.

HochikenHss Kopesisiii MiK 3MiHOIO aKTHUBHOCTI €JIEMEHTIB, BHACJiIOK
JIETYBAHHSI YaBYHY MOJIIGEHOM i TOJJaTKOBO HiKeseM, Ta iX BMiCTOM Ha MOBEPXHi
PYWHYBaHHS i B MaTpuIli BUKOHYBAJIN y MiCI[IX pO3TallyBaHHS I'PadiTOBUX KYJIbOK
Ta KPUXKOIO MIXXK3€PEHHOIo pyWHyBaHHsS. BcTaHOBJIeHO KopeJssiiiiHuil 3B'S30K
MK 3MIHOIO TepMOJAMHAMIYHOI aKTUBHOCTI €JIeMeHTIB 1 iX BMICTOM Ha I[OBEpPXHi
PYWHYBAHHS i y TPUIIOBEPXHEBUX MIApax, 3 iMOBipHicTIO 95 % i koedirierTamu
rkopeJsamii Big 0,783 1o 0,931.

Pesynbprat exkcnepumeHTiB IIOKa3yloTh, 110 PYHHyBaHHS YaBYHiB
BiZIOyBa€eTHCS MO MeXKaM PO3MOALTY TpadiTOBUX BKIOUEHD, & PYHHYBAHHS MaTPHILi
Bi/I6OyBaeThbCs 3a MeXaHi3MaMU MiK3epEeHHOTO Ta BHYTPIilIHbO3ePEHHOI'O Bi/IKOJY.
[Ipn meryBanni Mosi6eHOM i TOAATKOBO HiKeJeM MeXaHi3M BHYTPilIHbO3ePEHHOTO
pyiiHyBaHHSA MaTpPHIli 3MIHIOETbCA 3 KPUXKOTO /IJI1 BUXi/JIHOIO YaBYHY HA B’ SI3KUMl.
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[locaizkenns po3Io/iay JOMIlIOK B IPUIIOBEPXHEBUX IIapaxX 3pyIHOBAHUX
3pasKiB mokasaJo, 1o BMicT KHCHIO, ¢ocdopy i a3oTy 3i 36i/IbIIeHHSM BijicTaHi
Bi/l OBepXHi pyiiHyBaHHA 3MeHIIyeTbed. IIpn fogarkoBoMy JeryBanHi BUXi/JIHOTO
JaByHY BMicT docdopy B MaTpHIli YaByHY, 6i1s1 rpadiToBUX KyJIbOK 3MEHIITYETHCS
Ha 40 — 45 %.

Pesynbrat BHKOHAHUX [JOCJi/PKEHb IIOKAa3yIOTb, IO IIpU JieryBaHHI
YaByHY MOJIG/€HOM i /I0/IaTKOBO HiKeJieM TOCUJIIOEThCS Mepeposioia gocdopy
Mi ToBepXHelo rpadiToBuX KyJabok Ta Marpuileto. He spaskaroun Ha 36i/bleHHS
KizmbkocTi ocdopy B rpaditi 3MeHIIeHHs BMicTy iforo B MaTpHIli HACTiIbKU
3HAYMMe, 110 3YMOBJIIOE 3MiHy MeXaHi3My pyHHYBaHHA MaTpHIli 3 KPUXKOIO Ha
B’a3ke. lle MOBMHHO CIPUATH MiJIBUIEHHIO Bi/IHOCHOTO IOJIOBKEHHS Ta y/JapHOI
B’SI3KOCTi, 3HIIKEHHIO JiKBallii Kap6iloyTBOPIOIOUNX €JIeMEHTIB, TeMIepaTypHOTO
[IOPOry XOJIOJOJIAMKOCTI, CXHWJIBHOCTI /IO PO3BUTKY BIJIYCKHOI KPUXKOCTI Ta
YTBOPEHHSI KPUCTAJMi3alliliHUX TPIiluH, 36i/bIIeHHI0 ornopy AedopMyBaHHIO,
3HOCOCTIMIKOCTI Ta KOPO3iiiHoi cTifikocTi BUpoO6iB 3 YaBYHY.
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Opnepskano 12.08.21
Y. G. Aftandiliants

Nickel and molybdenum influence on the structure and chemical composition
of surface destruction of iron with spherical graphite

Summary

The results of the study of the influence of nickel and molybdenum on the
structure and chemical composition of the fracture surface of cast iron with spherical
graphite are presented in the paper.
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It is shown that the fracture of cast iron with spherical graphite occurs along
the boundaries of the distribution of graphite balls with matrix, and the fracture of
the matrix occurs both by the mechanism of intergranular and transgranular fractures.
Molybdenum and nickel alloying changes the mechanism of transgranular fracture of
the matrix from brittle for ordinary cast iron to viscous for molybdenum and nickel
alloying.

It is established that the fracture surfaces of cast iron, depending on the analysis
places there are elements such as O, C, P, N, Cu, Ni, Si, Mg.

Studies of the distribution of impurities in the near-surface layers of the destroyed
samples have shown that the quantity of elements such as oxygen, phosphorus and
nitrogen decreases with increasing distance from the fracture surface.

The phosphorus quantity is reduced by 40 - 45% in the places of the cast iron
matrix, where the graphite balls were located during the alloying of cast iron by
molybdenum and nickel.

Keywords: cast iron, nickel, molybdenum, alloying, Auger spectroscopy, chemical
composition, structure, fracture, surface.
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