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3anponoHoBaHO CTpaTerito Ta TaKTUKY Pecypco- i eHepro3bepexeHHs y MeTanyprii nerytoumx TyronnaBkux
maTtepianis. BukoHaHo aHanis ocobnmeocTen 3acTtocyBaHHA BPUKETIB, WO BMILLYIOTb XPOM, Y NMOPOLLKOBOMY

BMPOBHULTBI cnewjianbHuX cTanen.
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AHani3 TUHAMIKHA 3POCTaHHSI CBITOBOTO BHUPO-
OHMIITBA CTaNi CBIAYUTH NP0 301IBIICHHS 00CSTIB 1l
MocTauyaHHs Ha pPUHOK. L[pOMy 3Ha4YHOIO MipOIO
CUPUSIIN €KOHOMIYHE 3pOCTaHHS B €BpOIEHCHKOMY
Coro3i i1 OHOBJIEHHS TOJOBHUX CTaJEIIaBUIBHHUX
¢onniB B CIIIA ta A3ii. XapakTepHOIO 3aKOHOMIp-
HICTIO TMHAMIKH 3POCTaHHS CBITOBOTO BHPOOHHIIT-
Ba cTaJji € 1 CTPYKTypHi 3MiHIOBaHHA Yy OiK BHIIEpe-
JDKAIOYMX TEMITIB PO3BUTKY SKICHUX 1 cIlelialbHUX
Mapok cram [1]. B Ykpaini Ha dacTky craneii, mo
BUIUIABIIAIOTH B €JEKTpomedax, JOBOIUTHC S5-7 %
3arajxbHOTO 0OCATY 1i BUpOOHMIITBA 13 301IBIICHHSIM
ii o 2012 p. ycworo snumie Ha 11-12 % [2]. Tomy
JUIsl pIBHOIIPABHOI'O MAapTHEPCTBA HAa CBITOBOMY pH-
HKY TIPIOPUTETHAMH YMOBaMHU € TIiABUIIEHHS SKOCTi
CTai, a TAKOXK pecypco- it eneprozbepexenus [3].

Crae OYCBHIHUM, IO OJHA 3 MPOBIIHUX Tally-
3eil MPOMHUCIIOBOCTI YKpaiHU: METaIypris — BXKe He
MOXE€ OpIEHTYBAaTHCS Ha PO3BUTOK TPAJHIIHHOTO
pEeCyYpCHOTo JKepeia THMH TeMIIaMu, IO CIIoCTepi-
rajld paiiie, OCKUTbKA MOCTa4aHHd (epocCIiaBiB i
JIETYIOYMX MarepialliB Ha OCHOBI TYrOIUIABKHX elie-
MEHTIB 3a OCTaHHI POKH Pi3K0 3HU3MWIOCS. B 3B’ 513Ky
3 UM pecypco30epeskeHHs Ta po3poOKa HOBHUX BH-
JIiB MPOJYKIIi1 HA JIFOYHX MOTYKHOCTSIX, IO JT03BO-
JSIOTHh MiJBUIIUTH €()EKTUBHICTh 1 PO3MUPUTH 00-
JacTh X BUKOPUCTAHHSI, € TOJIOBHUMU YHHHUKAMH Y
BUPIIIICHHI 3aBJlaHb, Ki BUCYBalOTh CY4acHI yMOBH.

Crparerisi pecypco30epeXeHHsI MPUITYCKa€E Bi-
JIMOBY BIJI OJTHOPa30BOI'0 BHKOPHCTAHHSI PECYPCIB,
SAKHX 3aly4aroTh A0 oOopory. B mpomy Hampsmi
NPIOpUTET HAICKHUTH OJHOMY 3 MaTepiallbHO-
S€HeproOEMHUX BHUPOOHUIITB — METANyprii Tyrorias-
KHX 1 PIIKICHUX METaJiB 1 Jraryp Ha iX OCHOBI.
[Ipaktnunuii noceing QopmyBaHHS O€3BIAXOTHUX

© T'purop’e C.M., Kupuuenko O.I'., Bonsip P.M.,
3inuenxo 0.41., 2019

TEXHOJIOT1H CBiTYUTH MIPO BUCOKY iX €()EeKTHBHICTb.

Bupimenns nocraBieHnX mpodiieM MoXKe OyTH
3MIHCHEHUM TUTBKM HUISIXOM PO3POOKH Ta BIPOBa-
JOKEHHS] y BUPOOHHULTBO NPOTPECUBHUX TEXHOJIOTIH
OJIepKaHHS JIETYIOUMX MaTepiaiiB 3 OCOOJHMBHMHU
Harepel 3aJaHUMH CIOXHBYMMHU BJIACTHBOCTSMH,
SIK1 3aJ0BOJIBHAIOTH 30LIBIIEHHM BHMOTaM CTajell-
JABUJILHOTO BUPOOHMLITBA.

OpHuM 3 HaAWOIBII MOIIMPEHHUX JIETYIOUMX
€JIEMEHTIB y METaIIypTii € XpoM — MepexiaHuil me-
Taj, M0 Ma€ HaOLIBII BUCOKY TEMIIEpaTypy ILIaB-
JIeHHST y TepuioMy psimy 3d-TiepexigHuX MeTaliB.
Taxuii MeTar Mae 0coOJIHMBI aHTUKOPO3iiHiI BIACTHU-
BOCTI, BXOJUTh JIO CKJIaJy JIETOBAaHWUX 1 BHUCOKOJIE-
TOBaHWX CTalled 1 CIUIaBiB, y TOMY YHCIi Ha OCHOBI
3aiiza. KoHIeHTpalis XpoMy B CTaji 3aJeKUTh BiJ
il pU3HAYEHHS Ta BUMOT, IO TPEa SBISIOTH 0
Hel, 1 3MIHIOEThCA BIJI JIECATUX YaCTOK BIJICOTKa 10
30-40 %. XpoM BXOIUTH IO CKIIAAy 3HAYHOTO Ma-
POYHOTO COPTAMEHTY CTallei, SIKi HOTO BMIIYIOTh:
KOHCTPYKIIIHHIX, KOPO3IMHOCTIMKUX, KapOCTIHKUX,
JKapOMIITHUX, IHCTPYMEHTAIBHHX, a TAKOXK CILIABIB
CIEIIAJIbHOTO MPU3HAYEHHS [5].

3poctanHsi 0OCSTIB BHPOOHUIITBA JIETOBaHUX
CTajiel 3yMOBIIOE IMiJBUILEHHA BHUIYCKY (epocti-
JIaBiB HA OCHOBI XpOMY Ta, B TIEpIIy 4Yepry, BUPOO-
HUIITBA BHCOKO- Ta CEPEIHBOBYIIICHEBOTO (hepox-
poMy. AHali3 CTaHy NMUTaHHS BUPOOHUIITBA Pepox-
pOMy Ta JMHaMiKa HOro CHOXXMBaHHS y cTajeruia-
BUJIBHUX 1 CTaJIETIMBAPHHX MiANPHUEMCTBAX CBITYNThH
PO HasBHICTh MEPEeIyMOB 1 HEOOXiAHICTh BIOCKO-
HaJIEHHS SIKOCTI JIETYIOUMX MaTepialliB Ha OCHOBI
XpOMY Ta TEXHOJIOTIl HOro NMpPOHWKHEHHS JI0 CTa-
i [6].

[IpakTuka oxepkaHHA Ta BUKOPHUCTaHHS TyO-
YacTHUX JIETYIOUMX MaTepianiB METOAaMH MOPOIIKO-
BOT MeTayprii mATBEP/KY€e MEPCIEKTHUBHICTD 1HO-
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T'0 HampsAMy B MeTaITyprii [7].

Ockinbku mpouecu KapOiZoyTBOPEHUs! OTpH-
MYIOTh PO3BHTOK Ha BIJTHOBHHX CTaisfiX Ta HMOBIp-
HICTBH Ofiep>KaHHS O€3BYTIIEIEBOTO MPOAYKTY Ha Te-
TEpOTCHHIN cTafil € HIKIEMHO MaJoro [8,9], maBu-
LICHHS! BMICTY OKCHIB XpOMY B CKJaJi IIUXTOBHX
MaTepiaiiB He 3MiHIO€ (OpMYy IPUCYTHOCTI BiZO-
MHUX €JIEMEHTIB y IJTbOBOMY IPOAYKTI.

3 ypaxyBaHHAM BHSBJICHOI 3aKOHOMIpHOCTI po-
3pO0JIEHO TEXHOJOTIUHI MapaMeTpu OJep KaHHS
OpHWKETIB, M0 BMIIYIOTh XPOM, JJIS JIETYBaHHS CTa-
JIi B cHCTeMi 0e3 TosIBM OKCHAHHUX ¢a3. OmHOIacHO
Ckiax OpHUKETIB BIAMOBiAa€ TEXHIYHUM  YMO-
Bam [10].

Po3pobiteHnii TeXHOJMOTIYHUE perJaMeHT OJIe-
pkaHHS OpHKETiB, 0 BMIIIYIOTh XPOM, 3 Hamepen
3aJJaHIMH BJIACTUBOCTSIMH JUIS IX BUKOPHCTAHHS SIK
JIETYIOUOT0 MaTepiany A03BOJIUB BUSBUTH PAJ YMH-
HUKIB, SIKi HE BPaXOBYIOTb ITiJ] 4ac OL[IHKH €KOHOMi-
yHO1 e(DEeKTUBHOCTI, SIK y BUPOOHHUITBI (epociuia-
BiB, TaK 1 X BUKopucTaHHi. /|0 TakMX YMHHUKIB, IO
OTPUMAJIM PO3BUTOK Yy 3aIPOINOHOBAHOMY TEXHiy-
HOMY BUPIIIEHHI, CIIi/I BiTHECTH:

— pi3Ke 3HWKEHHS BUTPATH EIEKTPOCHEril,
OCKIIBKHM TIPOIECH BiMHOBIEHHS Ta KapOimizarii
MPOBIIHUX EJIEMEHTIB PYAHOI CHPOBUHH 3[iiCHIO-
I0Th HE PYAHOTEPMIYHOIO TUIABKOIO, 8 METOAaMH
MTOPOIIKOBOT METATYPrii y TETEPOTeHHIH CUCTEMI;

— BUKJIFOUEHHS ornepaii oOpoOJICHHS BEIHKHX
TUTaBJICHUX 3JIMBKIB Ha APiOHI MIMATKH, IO 3HHKYE
co0iBapTiCTh Mepeniay BiHOBICHHS PYJHUX KOH-
LIEHTPATIB.

[Tix wac BUKOpUCTaHHS OpPHKETIB, SIKi BMIly-
IOTh XPOM, SIK JIETYIOUMi MaTepial, pi3Ko CKOpoUy-
€THCS Yac PO3YMHEHHS HPOBITHOTO €JIEMEHTY B PO-
3IJ1aBi CTali, MO CIpHSE 3HWKEHHIO BUTapy Jery-
IOUUX €JIEMEHTIB 1 MiJBHUIICHHIO TPOJXYKTUBHOCTI
TOJIOBHHX METAIypPTiHHUX arperariB, Ta, sIK HACIi-
JIOK, 3MEHIIIEHHIO CO0IBapTOCTI IIIABMIIBHOTO TIepe-
Iy,

3arponoHOBaHEe TEXHIUYHE BHUPILICHHS BUKOPH-
CTaHHA OPWKETiB, IO BMIIIYyIOTh XpoM, [10] sk me-
TYIOUOTO €JIeMEHTY 3a PO3PaXxyHKYy HOTO €KOHOMid-
HOI JIOLTBHOCTI OTpeOy€e ypaxyBaHHSI OpHUTiHAIb-
HUX KPUTEPIiB 3iCTAaBJICHHS, 10 SKUX CIiJ] BiIHECTH
pPO3paxyHOK OanaHCy 3a eleMEHTaMH, 10 BHOCSTB,
a TaKO’K 3aCBOIOIOTH ITiJ] YaC BUIUIABKH CTaJi, a Ta-
KOXX 3ICTaBJICHHS] BUTPATH €IEMEHTY, 3a1aHOr0 IIH-
XTO10, 13 BMICTOM HOro y roroBomy metani [11].

banancu mmxToBHX MaTepiaiiB po3paxoBYIOTh
LIOA0 IJIABOK SIK MPHUHHATHX 3a 0a30BUH BapiaHT,
TaK 1 IJIABOK 32 MPOIIOHOBAHOIO TEXHOJIOTIEIO 13 3a-
CTOCYBaHHSIM OpPHKETIB, 1110 BMIIIYIOTh XPOM.

[MopiBHsUTBHI PO3paxyHKH BHUKOHYIOTH TaKHM
YHHOM:

— BHM3HAYAIOTH KiJBKICTH j-T0 BHAY MaTepiaiy
IIO/I0 TUIaBOK 3a 0a30BOIO0 Ta MPOIOHOBAHOIO TEX-
HOJIOTiH @j, T, 3a KiJIbKOCTI OKpEMHX MaTepianiB j =
1,2...n

aj:_zn:aj : @

Je @; — BUTpara bOro BUJy Marepiaiis i-of miag-

KH; N — KUIBKICTH IJIABOK;

— 3ICTaBJIAIOTH 0A30BHIA 1 MPOITOHOBAHUH Oaa-
HCH JICTYIOUHX EJIEMEHTIB, IO BXOASTH JI0 CKJIATY
BIJIMOBITHUX MaTepialiB, 3 ypaxXyBaHHSIM J10/1aBaHb
JIO CKJIaJy IIMXTH; TPU I[LOMY KiJBKICTh BiIIOBII-
HOTO YHCTOTO €JIEMEHTY B IIHXTI D, T, CKiIazae:

m aj . dﬁ

b, = , 2
P2 100 @)

ne ds —yacTka elneMeHTy B Marepiaii, %;
— PO3paxoOBYIOTh KOEQIIIEHT BUTpATH JETYIO-
4uX eJeMeHTiB K),

K =2, (3)

ne by, — kimpKicTh eeMeHTy B TOTOBHX ILIaBKax
cran, T;

— OOYHCIIOIOTh KOE(IIIEHT 3aCBOEHHS JIETYIO-
4px enaeMeHTi K,

b
K =-2 4
- @

— BHU3HAYalOTh CYMYy €KOHOMII IIOZI0 BiJIIIOBIJI-
HOTO eneMenTy Eg

Ry =t ol , (5)

ae K, K,, — Koe(illieHT BUTPATH YUCTOIO eJeMe-
HTY 3a 0a30BMM 1 TIPOTIOHOBAHWM BapiaHTaMH BiJ-
MOBIIHO; B, — KUIBKICTh eneMenty B 1,0 T craumi, T;
A — piuHUil 00CAT BUITYCKY CTaii, Ha SKUU ITOIIH-
PIOETHCS BIPOBAKCHHS HOBOI TexHOJIOTI, T, K, —
BMICT €JICMEHTY B MaTepiai, YaCTKH OAuHuUIl; []. —
I[iHA eIEMEHTY, T'P. OJL./T.

CKOpOYEHHSI TPUBAIOCTI TUIABKH TMPU3BOIHUTH
JI0 301IBIICHHS! BUITYCKY CTaji, 3HWKEHHS BUTPATH
enexTpoeneprii (£,) Ta BiAMOBITHO, YMOBHO-IIOC-
Tifinux Butpart (E,):

A=, -R)-0,-A, (6)

ne Cs, C, — nmuToMa BUTpaTa eJieKTpoeHeprii 3a Oa-
30BUM 1 TMPOTMOHOBAaHHM  BapiaHTaMH, THC.
kBT-ron./T, BignoBigHo; [], — IiHa €JIEKTPOCHEPTIi,
rp. 0a./1000 kBt-rox.

T -A(zx, -7
A =LA @

i
T.
i

ne [I1 — cyma yMOBHO-TIOCTIHHHMX BUTpAT, I'p. OJI.;
T4, T, — TPUBANICTH TUIABKU 32 0A30BHM 1 3aMpoIrio-



45

«METAMNYPTIS». Bunyck 1 (41), 2019

HOBaHUM BapiaHTaMH, TOJl., BIIITOBITHO.
Toxi cymy piuHoi ekoHomii £ BHU3HAUYaIOTH 3
BUKOPHUCTAHHSIM (popMyiu

A=DA+A+A -A-A-E, A, (8
B=1

1
Ie Z AB — cyMa ekoHoMii BimmoBiaaux 3 = 1,2,3..,j

B=1
CJIEMEHTIB, T; B — BUTpaTH Ha 3aCTOCYBaHHS HOBO-
ro marepiany, A=4a-O,-A, 6 — BUTpaTa HOBOTO Ma-
Tepiamy mig Burutasku 1,0 T cram, T, E, — HOpMa-
TUBHUH KoedilieHT eekTuBHOCTI; K, — monmart-
KOBI KaIliTalnbHi BKIAIACHHS, TP. OA./T.

Ilim gac 3actocyBaHHS OpHKETIB, IO BMIIIY-
IOTh XpOM, BCTaHOBJICHO IIEBHUI B3a€MO3B’SI30K
MiX (POpMOIO IPUCYTHOCTI MPOBIAHUX €IEMEHTIB Ta
iX 3acCBOEHHSAM po3IIaBoM cTaii. Ha Bcix cramisx
MEPETBOPECHb BUSBJCHO TIIBKU MPOCTI OKCHUIHI Ta
KapOiaHi crojyku. O4eBUIHO, 1Ie TIOB’3aHO 3 Bij-
HOCHO HU3BKOIO KUTBKICTIO 3aJTI30BMICHHUX JOMIIIOK
y XpoMoBi#i pyai. HasBHICTh y BKa3zaHHX OpHKeTax
MPUOJIM3HO TIOJIOBHHU CKJIaQy IMUIAKOTBOPHUX OK-
CHJIIB TIEPEIIKO/KA€ CTBOPEHHIO CKJIATHIUX OKCHIIB
MIMIHENFHOTO THUITY, OKCUKapOi/liB i TPUTOHATBHUX
KapOiiB, 1[0 MAOTh MICIE IMiJl Yac BUILIABKA BYT-
neneBoro GepoxpoMy UM OAEpKaHHI BHCOKOXPO-
MUCTOTO CIUIABY 3 TEXHIYHOTO OKCHIy XpOMY U OK-
CUJIy 3aJli3a y TeTeporeHHi cucremi. Taka kap0ina-
Ha QopMa NPUCYTHOCTI MPOBIAHOTO JIETYIOUOTO
€JIeMEHTy B OpWKETi CYTTE€BO 3HMKYE HOTO OKWC-
JIOBAIBHUM TMOTEHIIAN MMiJ] Yac BBEJACHHS XpOMY B
pO3IJIaB cTaii, MO MiATBEP/HKEHO 3aCTOCYBAHHSM
HOBOT'O JICTYFOUOI'0 MaTepiajly 3a BUILIABKOIO CTalli
Mapok X12-MII, X12M®-MII B inpykuifiHiii nedi
MicTkictio Tt 4000 Kr 3 HEHTpaIbHOIO QyTEpiB-
koro 1 mapok 40X, 40X13, 20X13, X12, 15X5M y
neui JICIT-25 [12].

BpukeTH, 1110 BMIII[YIOTh XPOM Ta MalOTh TaKUN
ckian: 30,3 % nmeryrodoro enementy, 2,1-2,2 % By-
rirertto, He Oumpme 0,01 % cipku ta 0,007 % doc-
¢dopy, 3aBaHTKYBAJIH IMiJ] METAJICBY YaCTUHY IIHX-
TU IHIYKIIHHOI MJIaBKH, SKa CKIAJA€ThCSA 3 00pi3i,
OJIM3BKOI 32 XIMIYHUM CKJIAJIOM JIO MapKH CTaJIi, 1110
BUIUIABJISIFOTh. BUIIABKY TOPOIIKOBOTO METaly
BUKOHYBAJIU 32 JIFOY0I0 TEXHOJOTIYHOIO iHCTPYKIIi-
€r0. JloBeJicHHs 710 3aJaHOr0 XIMIYHOTO CKJIaay po-
3MJ1aBY CTasli 31iIHCHIOBAJIM CTaHAAPTHUMH (epocti-

naBamu xpomy ®X800, momibaeny ®Mo 60 Ta Ba-
Hagiro ®Bn 75. BceraHoBieHo, 1m0 pPO3YMHEHHS
XpOMY BiJIOyBa€ThCS MPAKTUYHO OJHOYACHO 3 iH-
LIOK0 MACOI0 LIMXTH, @ HOTO 3aCBOEHHS PO3ILUIABOM
craii craHOBUTH 92-95 %.

[Tig wac BumnasnsaHHs cranedt mapok 18XIT i
25XI'T mo myroBoi medi 3aBaHTaKyBasu Bix 320 10
550 kr OpukeTiB. 3aCBOEHHS XpOMY 3a MepiofaMu
TUIaBOK OyJI0 Ha PiBHI 3aCBOEHHS CTaHAApPTHOTO (he-
poxpomy Mapok ®X 600 1 ©X800.

3a BUIUIABKA BHCOKOXPOMHCTHX cTajieh edek-
THBHUMH BapiaHTaMH € BBEACHHS OpPHKETIB pa3oM
13 3aBaHTaXCHHSIM METaJIeBOI IIMXTH Tepell MPOoay-
BaHHSM PO3IUIABY CTali KFCHEM 1 IiCTS BUIAJICHHS
LIJIaKy Ta NPOJyBaHHS KUCHEM. B mpomy pasi maca
OpUKeTiB, 1110 3aBaHTaXKyBaH, ckianae 400-2500 kr
Ha TUIaBKY 3aJIeKHO BiJl BMICTY XpOMY B IIUXTOBHX
Matepiaiax. BumnaBky 3miHCHIOIOTH SIK CIIUIBHO i3
crangaptauMu ¢pepocmiaamu OX 800 i X 950,
TaK 1 OKpeMO OpHKETaMH, 1110 BMIIIYIOTh XPOM.

JleryBanns crani mapku 18-25 XI'T, X12M®O,
X12M4®, 95X18 y meui ACII- 25 xpomom 3 Opu-
KeTiB [12] 1n03BOJIsiE BUKIFOYUTH BUKOPHCTaHHS B
TEXHOJOTil BHWIUIABKH CTaHIapTHOTO Qepoxpomy
Mapox ®X100-dX950.

Pesynpratn BuUNpoOyBaHb BUIUIABKH CTami i3
3aCTOCYBaHHSIM OpHUKETIB, IO BMIIIYIOTH XpOM,
IIOJI0 3aCBOEHHS XPOMY, BMICTY BYTJICIIO Ta (hoc-
¢dopy mokazanH, moO iX MOYKHa BHUKOPHUCTOBYBATH
3aMiCTh CEpEAHBOBYTIIEIIEBOTO (HEPOXpoMy Mapok
OX 100-0X 400, ge BMICT BYIJIEHMIO OOMEKEHO
3HaueHHsM 1-4 %, a docdopy — 3nagennsm 0,03-
0,05 %. 3acBo€eHHS XpoMy 3 OPHKETIB 3a MepiogaMu
IUIaBKH KOJNMBaeTbes y Mexax 87-93 %. Kpizna
eKOHOMIYHa e()eKTHBHICTh KaNiTAbHUX BKJIA/JICHb
Ha po3poOKy Ta BIPOBAKEHHsI TEXHOJIOTII 1 BHPO-
OHMITBA OPUKETIB, IO BMIIIIYIOTh XpOM, & TAKOXK iX
BUKOPHUCTaHHS SIK JIETYIOUOr0 MaTepially B CTajell-
JABUJILHOMY BUPOOHHUITBI 3HAXOAMTHCS B MeXax
0,40-0,62 (rp. ox./pik)/rp. ox.

Bucnoexu. Po3BUTOK BUPOOHHMITBA JIETYIOUHX
€JIEMEHTIB 3 OCOOJMBUMHU HaIlepes] 3aAaHUMH Biac-
TUBOCTSIMH 3 TEXHOTCHHHUX BiJIXOJIIB METOJIAMH O-
POIIKOBOI METaNyprii JO3BOJISE CYTTEBO ITiIBHIIH-
TH e(pEKTUBHICTH J[IFOYNX BUPOOHHIITB.

BioniorpaciyHun nepenik

1. TIlponnmkos, B. B. Hepxasetomas crans B coBpemeHHoMm mupe [Tekcr] / B. B. Ilponnuxos, C. 1. Kopuees //

Lernbie metaiiel. — 1996. — Ne 5. — C. 28-31.

2. Cwugopos, M. U. CrpykTypHast nepecTpoiika 4YepHOH MeTaTypruu Y KpauHsl :

CYITHOCTH MPOOJIEMBI U TYTH HX

pemtenust [Texct] / M. M. Cunopos // OxoHomuka Ykpaunsl. — 1994, — Ne 2. — C. 43-47.
3. HMlanumos, A. I'. Yepnas merauryprusi B Poccun u CHI' B XXI Beke [Teker] / A. T' Illanumos // Crane. — 1994. —

Ne 12. - C. 4-8.

4. MomxkeBu4, E. W. Ilytu yrunuzanuu iserupoBantbix otxonoB [Texkct] / E. M. Momkesuu // Cranb. — 1989. — Ne 6.



46
«METANYPTIS». Bunyck 1 (41), 2019

—C. 32-35.

5. Tacuk, M. H. Teopus u texHonorus npomsBoacTtBa (eppocmiaBoB [Tekcr] / M. U. Tacuk, H. II. Jlskumes,
b. 1. Emsmna. — M. : Metamnyprus, 1988. — 784 c.

6. Cepos, I'. B. IIpoussoacteo ¢deppociuiaBoB B Poccuiickoit ®enepanuu [Texcr] / I'. B. Cepos, C. b. Ckaukos //
Onekrpomerammtyprus. — 1988. — Ne 6. — C. 23-26.

7. Octpuk, II. H. Meramunyprus ryouareix u nopomkoBbeix juratyp [Tekcr] / II. H. Ocrpuk, M. M. Tacuk,
B. JI. Ilupor. — Kues : Texnuka, 1992. — 128 c.

8. Ocrpuk, II. H. Tepmomunamuka BocctaHoBieHus U obpazoBanust B cucteme Cr-O-C [Tekcr] / I1. H. Octpuk,
M. M. T'acuk, A. H. [Tomnos // 3Bectust By30B. UepHas metaiuryprus. — 1986. — Ne 10. — C. 2-4.

9. Ocrtpuxk, II. H. Tepmoanaamuka BocctaHoBleHus 1 oOpazoBanus B cucreme Fe-Cr-O-C [Tekcr] / I1. H. Octpuk,
M. M. T'acuk, A. H. TTonos // I3Bectus By30B. UepHast Metamnyprust. — 1987. — Ne 4. — C. 1-4.

10. TV 322-297-11-98. Bpuxert xpomcoaep:kamuii [Texcr] / Bromsarcs suepssie ¢ 17.03.1998. — 3amopoxse, 1998. —
7ec.

11. TI'puropsen, C. M. CoBepiieHCTBOBaHHE CHOCOOOB MEePepabOTKH M MOBLIMICHUE CTENCHH YTHIU3AIMHA OKAJTHHBI
osicTpopexymux craueit [Teker] / C. M. I'puropses // Ctanb. — 1997. — Ne 10. — C. 75-78.

12. I'puropses, C. M. KommiekcHas yTHiIn3anus JETHPYIOMINX 3JIEMEHTOB M3 OTXOJI0B IPOU3BOJCTBA OBICTPOPEXKY-
mux craneit [Teker] / C. M. I'puropses // M3Bectus Byzos. Uepnas metamtyprus. — 1996. — Ne 8. — C. 10-14.

I'puropbeB CranmcinaB MuUXailloBu4, JOKTOp TEXHHYECKHX HayK, 3aBEeAYIOIUH Kadeqpol SKOHOMHUKH, 3armopoiK-
CKHii HAIIMOHAJIbHBIH yHUBepcuTeT (YKpanHa, 3anopoxbe). E-mail: redio@zsu.zp.ua

Kupuuenko Agekceii ['enHaaqueBu4, KaHIUIAT TCXHUYECKUX HAYK, JOUCHT Ka(eIpbl METAILTYPTHU, 3alOpOXKCKast
rocyaapcTBICHHAs HHKeHepHas akajemus (Ykpauna, 3amopoxse). E-mail: alkir@ukr.net

Bousip Poman MuxoJsiaiioBu4, KaHIHAAT TEXHHYECKHX HAYK, JOLEHT KaQeapbl METaLTypIruH, 3aopoxcKas rocyaap-
CTBCHHas MHXKeHepHas akagemus (YkpanHa, 3amopoxse). E-mail: voron@meta.ua

3unyenko Enena SIpociiaBoBHA, cTapuivii mpenojaBaTelb THAPOIHEPIETHICCKOTO KOJUIeIKa, 3amopoKCcKas rocy-
JlapCTBEHHAs1 MHXKeHepHas akagemusi (YkpauHa, 3anopoxse). E-mail: elelna.zinchenko@mail.ru

UCNONb3OBAHWE XPOMCOMEPXALLUX BPUKETOB B TPON3BOACTBE MOPOLKOBbLIX
CNEUUANDBHbIX CTANEN

MpeanoxeHbl cTpaTernst U TakTUKa pPecypco- N aHeprocbepexeHms B MeTannyprun nervpyowmx Tyronnae-
Knx maTepuanoB. BeinonHeH aHann3 ocob6eHHOCTEN NMPUMEHEHUSA XPOMCOAepX)Kalmx OpmMKeToB B NOPOLLKO-
BOM MpPOM3BOACTBE CrneumarnbHbIX CTanen.
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APPLICATION OF CHROME-LEARING PUCKS IN PRODUCTION OF POWDER-LIKE SPECIAL
STEELS

The Ukrainian and foreign experience in the production of ferrosilicoaluminium differing in the type of aluminosilicate
raw materials: bauxite agglomerate, ash of thermal power plants, coal processing waste is analyzed. The results of la-
boratory studies in the conditions of state enterprise “UkrNIIspetsstal” are given for the technological features of the
production of ferrosilicoaluminum using secondary materials, in particular aluminum slag (fraction < 7 mm, aluminum
content 22-27%) and ferrosilicon screenings (fraction < 6 mm) as charge materials. The influence of the ratio of alumi-
num slag mass (contains 20% aluminum) to ferrosilicon (grade ®C65) mass in the charge on the technological parame-
ters of smelting ferrosilicoaluminum is shown: metal yield, aluminum content in the alloy, degree of recovery of silicon
and aluminum. At that, in the charge the ratio of masses of aluminum slag and ferrosilicon screenings changed from 1.0
to 2.0, the ratio of masses of lime and aluminum slag mass was from 0.25 to 1.0, as well as the quantity of fluorspar
changed with mass of given lime (from 5 to 15%). It has been experimentally shown that the production of ferrosilicoa-
luminum with an aluminum content of more than 10% is possible if the ratio of aluminum slag mass to ferrosilicon
screenings mass is maintained at a level of 2.0. The dependences of metal yield, aluminum content in ferrosilicoalumi-
num, and recovery degree of aluminum on the content of aluminum metal in aluminum slag were analyzed and it was
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found that with an increase in the metal aluminum content in aluminum slag mass from 20 to 30 wt% its recovery de-
gree increases from 35,6 to 43%, while the aluminum content in ferroaluminum increases from 11.2% to 18%. The op-
timal ratio between the components of the charge materials for smelting ferrosilicoaluminum is determined: ferrosili-
con screenings 23-25%, aluminum slag 48-59%, lime 25-27%, and fluorspar 2-3%, while the recovery de-
gree of silicon is 99-99,6 %. Expense of electric power here made 2580-2620 kW-clock on the 1 tone alloy.
Thus the degree of aluminium mastering and silicon makes 35-43% and 99,0-99,6% respectively. Finding
specify on technologicalness and efficiency of the offered method of receipt of ferrosilicaaluminium
Keywords: steel-smelting production, special steel, alloying refractory elements, chrome-learing pucks, use.
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