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(57) 1. HanischaGpukaTtHuiA NpoOAYKT 3 NMBAPHOro
YaBYHY 3 BiAMIHHOIO OOPOGNIOBAHICTIO, WO MICTUTb
NUBAPHUIA YaBYH KOMMO3ULIAHOT cuctemmn 6inoro va-
BYHY, KA BigpPi3HAETBCA TUM, WO MICTUTb Hesane-
KHO YW KOMMMEKCHO aucneproBaHi cdpepoiganbHi yuun
CMNIOWEHI 4acTUHKM rpadpiTy, 30BHIWHA NOBEPXHSA
AKMX 4aCTKOBO YK UINKOM nokputa peputom, oTpu-
MaHUM OXONOJKEHHAM HA3BAHOrO NMUBAPHOTO YaBYHY
3i LUBUAKICTIO, HMKYOLO 3a 10°C/xB., a 3a3HaYeHi yac-
TUHKA AUCNEPTOBaHi 3 ryCTUHOW 50 YacTUHOK/MMZ Y
GinbLue.

2. HaniscpabpukatHuil npoaykT 3a n. 1, akuin Bigpis-
HAETLCA TUM, WO cdepoiganbHi YacTUHKM rpadity
MaloTb AiameTp eKBiBaNeHTHOro kona, He OGinbLunii
0,4MM, a CNNIOWEHI YacTUHKK rpadpiTy MatTh LWNpK-
Hy, He Binbwy 3a 0,4MM, | OOBXMHY, He Ginbly 3a
50MMm.

3. HanischabpukaTtHuii npoaykT 3a n. 1, Skuil Bigpis-
HAETLCA TUM, WO NUBAPHUIA YaByH MicTUTb 70 06. %
uu Binble deputy.

4. HaniscpabpukaTHuil npoaykT 3a n. 1, akuin Bigpis-
HAETLCA TUM, LLO 3a3HAYEHWUW NUMBAPHUA YaBYH MicC-
TUTb KapBia KPEMHil0 B KiFIbKOCTAX, WO 3a40BOSbHS-
10Tb ymMoBaMm, Mac. %: (% C) < 4,3 - (% Si) + 3 i, Kpim
T0ro, (% C) > 1,7 %.

5. HanischaBpukaTHuii npoaykT 3a n. 4, Akuii Bigpis-
HAETBLCA TUM, WO J04AaTKOBO MICTUTE NPUHAWMHI
OOMWH 3 KOMMOHEHTIB, BUOPAHUIA 3 TPYMK, LLO BKNIOYae
WwoHarmeHwe 0,1mac.% Xpomy Ta LUOHaAWMEHLUE
0,1mac. % Hikento.

6. HanispaBbpukaTHuii npoaykt 3a 6yab-akum 3 nn.1-
3, Akuii Bigpi3HAETBCA TUM, WO cdepoiganbHi yun
CMMOLWEHI YacTUHKU rpaddiTy KOMMIEKCHO 3B'A3aHi
MPUHAAMHI 3 OQHUM TUMOM YaCTUHOK, BUOPaAHUX 3
rpynu, Wo BKNOYae okcuaun, cynbdign, HITpUANU uu X
KOMMMEKCHI CNOMYKW, WO MICTATb NPUHAWMHI OAWH
enemMeHT 3 rpynu, ska BKKYae MarHin, kanbuin i pia-
KO3eMenbHi meTanu.

7. HanischabpukaTHuii npoaykT 3a n. 6, Akuii Bigpis-
HAETLCA TUM, WO NPUHAWMHI OAWH TUMN YACTUHOK,
BUOpaHux 3 okcuais, cyneigie, Hitpuais abo ix Kom-
NNEKCHUX CNonyK, marTb diaMeTp Big 0,05 40 SMKM.
8. HanispabpukaTHuit npoaykT 3a 6yab-akumM 3 nn.1-
3, akuii BiOpi3HAETLCA TUM, WO BiH ABNAE COBOO
NUCT, NRacTuHy, 6pyc.

9. HanischabpukaTHuii NpoaykT 3a n. 8, Akuii Bigpis-
HAETLCA TUM, WO BiH Mae TOBLUMHY Big 1 Ao 400mMm.
10. Cnoci6 BupoGHUUTBA HaniBhabpukaTHOro npoay-
KTY 3 NUBAPHOro 4aByHy 3 BiagMiHHOIO 06pobrnioBaHic-
TIO, OTPUMAHOrO LWNAXOM IUTTA poO3nnaBy cknagy
6inoro 4aByHy, sIKUii BiOpPi3HAETBCA TUM, WO B 3a-
3HauyeHUd posnnae nepen NUTTAM A0AAIOTb areHT
cpepoiausadii, a nicna NUTTA WOro NigaatoTe NpokaT-
ui Ta Tepmoobpobui, dopmytoun cpepoigansHi vyac-
TUHKK rpadpiTy abo HarpiBaloTb Ta nigaatTb rapsdiin
npokaTui A0 OAepXaHHA CNMOLWEHUX YaCTUHOK rpa-
QiTy, B SAKMX 30BHILLHA MOBEPXHSA 4acTKOBO abo NoB-
HICTIO nokpuTa PepuToM, a NOTiM 3a3Ha4YeHWUin npo-
AYKT NUBAPHOTO YaBYHY OXOMOIXKYIOTb 3i LWIBMAKICTIO,
MeHWow 3a 10°C/xB., pocdArawun aucneprysaHHs
YaCTUHOK 3 F'YCTUHO 50 4acTUHOK/MM2 yu BinbLue.

11. Cnoci6 3a n. 10, Akuii BiAPI3HAETBECA TUM, LLO
areHT cpepoigusadii, KoTpuid oaalTe B po3nnas, €
NMPUHAAMHI OOQHUM enemMeHTOM, BUBpaHuMm 3 rpynu,
dKa BKMOYAE MarHin, kanouin Ta pigko3emesibHi me-
Tanu.
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BuHaxig BigHocuTbCA Ao Haniepabpukaty nusa-
PHOro YaByHy 3 BiAMiHHOIO 0BpOBNIOBAHICTIO | cnoco-
6y AOro oTpUMAaHHS.

SAK B'A3KUA YaBYH iCHye MMACTUHMHUIA 4aBYH,
OTpUMaHWin WnaxomM gogasaHHa Ma, Ca, Ce Ta iHLWMX
enemeHTIB areHTy cpepoiganisauii rpadity i Takux,
WO BUKNUKaOTL chepoiganisaditio rpadity, i YaByH 3
KOMMAKTHUM 4epBonoaibHum rpadpitom (y nopanb-
LWOMY Ha3WBaeTbCA «MBapHUA 4aByH C/V»). Kpim
TOrO, iICHYE KOBKUIA YaBYH, OTPUMAHUWIA LLNSAXOM TEPMI-
YHOT 06p0o6KK BinNoro YaByHy, BUTOTOBIIEHOTO LUMSIXOM
NUTTA YaByHy.

Y ubomMy nueapHomy 4YaByHi C/V rpadit He cTae
cpepoiganbHUM | NPUCYTHIA Y BUIMAAI NPOMBKHOT
dopmu rpadpiTHOT Macu i T.n. Kpim TOro, nicna TepMi-
YHOT 0BpOGKM KOBKUIA YaBYH MAE XOopowly B'sI3KO-
TEKYUICTb, NNACTUYHICTL | B'A3KICTb, NoAiGHO Ao cTani,
TOMY BiH € CYTTEBMM Martepianom ana MawuHobyay-
BaHHA. Llei KOBKMA YaByH KNacuikyeTbCs AK KOBKUI
yaByH 3 6inNol CepUEeBUHOIO, KOBKUIA YaBYH 3 YOPHOIO
CEpUEBUHOID, KOBKMA YaBYH, LLIO Mae KOHKPETHUN
OCHOBHMWI MaTepian, Ta iH.

Cepep uuMx maTtepianis, y KOBKOMY YaByHi 3 4op-
HOK CEPLIEBUHOID, AKLLO BigKMacTu BiaANUBKW KOBKOMO
YyaByHy, OTPUMaHi nicna NUTTH, BUABMNAETLCA CTPYK-
Typa 6inoro uyLKosoro 4YaeyHy. Llein matepian € TBe-
PAUM i KPUXKUM, | TOMY B npoueci BupoGHMUTBa NOro
BUNANOTEL 3 METOO rpadpiTusauii.

YMOBKW TpUBAnoOCTi i Temnepatypu BunantoBaHHsA
BU3HA4YaKTHLCA HA OCHOBI iHLWUX YUCNEHHUX (pakTOpiB
nUTTA, ane 3asBu4yaii LUeil BUnanioBaHHA BKNovae ABi
cragil. Mepwy cragilo BUNanOBaHHA NPOBOAATL NpuU
Temneparypi Big 900 go 980°C ynpogosx Big 10 o
20 roauH. Mpu Takin o6pobui BINbHUIA LEMEHTUT Lin-
KOM posknagaerbca. [Hpyry cragilo eunantoBaHHs
NpoBOAATL LUMAXOM MOEAHAHHS MOCTYNOBOrO OXOMo-
J>KeHHA B agianasoHi Temnepartyp Biga 700 go 760°C 3
MeTot BesnocepeaHbol rpadiituzauii i Tpusanoi o6-
pobku B aianasoHi Bia 700 ao 730°C ans rpaditusa-
Uil uemMeHTUTY B nNepnit. Takum YMHOM, ANS npouecy
NMOBHOTrO BUMAnOBaHHA 3a3Buyaiil noTpideH vac sig 20
8o 100 roguH, uu 6ina Toro, Ak onucaHo B [po6oTi
Iron and Steel Institute of Japan, (3-€ BuaaHHs),
Tekko Binran, 1. 5. "Casting, Forging, and Powder
Metallurgy", ¢ 115-116, 1982].

MnacTuyHUiA YaByH | KOBKMIA YaBYyH MOXHa nigaa-
BaTW NpokaTtui Ao neBHOT Mipu. MoxkHa 4vekaTu, LWo
npokatka HanischabpukaTy NMBapHOrO YaByHY 3 Me-
TOK OTPUMAHHSA MIACTUH NUBAPHOrO YaByHy, NUCTIB
NMBapHOro 4asyHy, LWTaBoOBOro npokaTy NUBapHOro
YaByHY @ IHLIOrO MpPOKaTy SIMBAPHOrO 4YaBYHY MOXe
3HAWTW WWMPOKE 3aCTOCYBAHHSA B PisHMX ranysax. Oa-
HaK, Takui nNMBapHWA 4YaByH Ma€ BY3bKi YMOBM MNpo-
KaTku i mae obmexxeHi obnacTi 3aCToCyBaHHs.

Kpim TOro, ockineku B cnoco6i oTpUMaHHA Hamnis-
¢abpukaTis NMMUBAPHOrO YaByHY, LLO BUKOPUCTOBYIOTb
AK marepian ana npokarku, 3asBu4vail 3acTOCOBYETb-
CA MEeTod NUTTA po3nnasy B MICOK YW iHWY dhopmy,
abu otpumaTtu HanischabpukaT NMBAPHOrO YaByHY,
iHOA4i, 3 METO NiABWULUEHHA NPOAYKTUBHOCTI, 34iicC-
HIOETbCA Be3nepepsBHe NUTTS.

OpHak, y cnocobi, onucaHoOMy B 3a3Ha4YeHOMY
BULLE MOCUNAHHI, iCHye Taka npobnema: npu nUTTI
KOBKOro 4aByHy MoTpiGeH TpuBanuii nepiog rpaditu-
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3auil, i TOMy NPOAYKTUBHICTbL € AYXKE HU3bLKOL, i KPiM
TOro, TpUBAane HarpiBaHHA nNpu3sede 40 OKUCNEHHS |
Aekap6igizauii noBepxHi, TOMy ANs CTPUMYBaHHS LUX
npouecis NoTpibHe HarpiBaHHA B aTmocdhepi, ka He
OKWUCNIOE, | 3pOCTalOTb BUTPATM Ha 06pobky. Kpim
TOrO, HE3BaXKaK4W Ha BiAMNOBIAHWIA LMKI BUNANOBaH-
He, nicna uiel 06po6ku rpadiT, WO 0CagkyeTbes, He €
cpepoipansHuM. TOMY HEMOXHa ckasatu, WO usa
rpachiTusauisa 3abesneuye gOCUTb XOPOLLI XapakTepu-
cTukKM Matepiany. 3okpema, y TepmiHax 6anaHcy Mmiu-
HOCTi i NNacTUYHOCTI W MILUHOCTI CTOMIEHHSA KOBKWI
YaByH BMXOAUTb HE Kpawle, HiXK 3BUYARHUA YaBYHHUIA
BMITMBOK 3 HapocToMm. Tomy GaxkaHo nopanslue yao-
CKOHANEHHSA 3a3Ha4YeHUX XapaKTEPUCTUK.

Ha npotusary usomy, y ny6nikadii [natenTy Ano-
HiT (A) 7-138636] He onucaHuii cnoci6 06pobku ans
KOpoTKouacHoi rpadpiTusauii, i rpadit, WO ocaaxy-
€Tbea nicna o6pobku, He € chepoiganbHuM. Binbw
TOrO, y FNMBAPHOMY 4YaBYHi, OTPUMAHOMY LLNSAXOM
NPOKaTKM MIAacTUYHOTO YaBYHY | KOBKOTO 4YaByHY,
rpadiT yTBOPIOE TOHKI NRacTUHU, PO3NOAineHi B wa-
pyBatin ¢popMi nig 4Yac npokaTk4, TOMY OcCTaTo4vHa
06pobnioBaHicTbL MaTtepiany CTae noraHoo.

KpiMm Toro, npu 6e3nepepsHOMY pPO3NUBAHHI 3BU-
YalHOro NUBAPHOrO YaBYHY BUKOPWUCTOBYHOTLCHA rpa-
itoBi nuBapHi hopmu 3 MeTO 3anobiraHHa 0Xono-
IKEHHI0, opfHaKk O6inMiA  NUBApPHUA 4YaBYH BaKo
posnueatn 6e3nepepBHO 4epes LWMPOKY obnactb
cniBicHyBaHHA TBepAoT i pigkol das. Tomy, AK noka-
3aHo B [maTeHTi AnoHii Ne4074747], Take po3nuBaHHA
Male 30BCiM He NPOBOAUTLCS.

Takum 4YUHOM, AK MOKasaHo B [naTeHTi ANOHiT
Ne3130670], BUKOPUCTaAHHA ABOBANKOBOT PO3NUBOY-
HOT MawmHu ansd nuTTa 6inoro YaByHy B NUCTU | Tep-
MiYHOT 06pOGKU NPOAYKTY, 3 METOL OTPUMAHHS YaBy-
HHUX MUCTIB, WO CKNajarTbCA 3 KOBKOMO 4YaByHY,
TaKOXX MOXIIUBE SIK Cnoci® OTPUMAHHSA MiLUHMX FIMCTIB
YaByHy, OJHAK Yy LbOMY BUMNAAKY, TAKOX SK | y BUNAA-
Ky OTPUMAHHS KOBKOrO 4YaByHy, y pe3ynbTaTi yTBO-
putbca rpacditoBa maca, T06TO, cdepoiganizadis
rpaciTy € HepoOCTaTHLO, TOMY iCHye npobnema He-
3a40BinNbLHOT 06po6NOBaHOCTI.

HaHui BuHaxig OyB BMKOHAHUIA 3 ypaxyBaHHAM
uiel cutyauii, i HOro MeToK € HagaHHA MilLHOro nusa-
PHOro YaByHy i HaniBcabpukaTy NUBaAPHOTO YaByHY 3
BiAMiIHHOIO 0BpO6MIOBaHICTIO 6e3 TepMiuHOT 06pobKu,
ana akoT noTpibHo 6araTto TennoBol eHepril | 3HaYHUNA
yac, i cnocofby oTpUMaHHA NPOAYKTIB, kUi 3abe3ne-
uyye edpeKkTUBHE BUPOBHULTBO LMX MPOAYKTIB.

BiasHavaeTbcs, WO TEPMIH «nNUBApPHUA YaByH i
HanishabpukaT nNUBAPHOro 4YaByHY», BUKOPUCTOBY-
BaHWW Yy OaHOMY BUHAXoAi, BKMOYa€e BlaCHE 4aByH
nicna nuTTa, HaniBpabpukat nNUBAPHOrO 4JaByHY,
OTPUMAHWI LWASAXOM NUTTS i3 3a4ULEHHAM NOBEPXHI
Ta iH., i npokaTaHuii Haniscpabpukar nUBapHOro yva-
BYHY, OTPUMAHUWIA LWINAXOM NPOKATKU JNUBAPHOro 4a-
BYHY 44 HaniscpabpukaTy nNuBapHOro YaByHy. Y UbO-
MY BUHaXOA4i NOCTaBMEHI Taki Lini:

1. JluBapHuit yaByH i HaniBcabpukaT nUBapHOro
YaByHy 3 BiAMiIHHOIO 0OpOGMIOBAHICTIO, WO XapakTe-
PU3YIOTLCA TUM, WO MICTATL Y cOBi nUBapHUi YaByH
KOMMO3UUiAHOT cuctemun 6inoro 4aByHy, ycepeauHi
AKOTO HE3amneXxHO Yu  KOMMIEKCHO AWCNEpProBaHo
cpepoipancHi Yn CNAOLWEHi YacTUHKKA rpadpity, 30B-
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HiLLHS NOBEPXHA AKUX YaCTKOBO YU LINKOM MNOKpUTa
hepuToMm.

2. JluBapHuin YaByH i HaniBgpabpukar NUBAPHOro
YaBYHY 3 BiAMIHHOK 0BpOOGNIOBAHICTIO 3a MYHKTOM 1,
AKi BiAPISHAOTLCA TUM, WO cdpepoiganbHi YaCcTUHKA
readpiTy 4M CnnoWeHi YacTuHku rpadpity aucnepro-
BaHi 3 ryCTUHO 50 YacTUHOK/MM2 un BinbLue.

3. INusapHuin yaeyH i HanischaBpukar nNnUBaAPHOTO
YaBYHY 3 BiAMIHHOK 0BpOOGNIOBAHICTIO 3a MYHKTOM 1,
AKi BigPIsHAKTECA TUM, WO cdepoiganbHi YaCcTUHKK
readpiTy 4n CNMOLWEHI YaCTUHKK rpadpiTy MaroTb LUK-
puHy 0,4 MM 4Yu MeHLLE | AOBXUHY S50MM 4n MeHLe.

4. JluBapHuin YaByH i HaniBgabpukar NUBAPHOroO
YaBYHY 3 BiAMIHHOK 0BpOOGNIOBAHICTIO 3a MYHKTOM 1,
AKi Bigpi3HAOTLCA TUM, WO YacTuUHKa epuTy B nusa-
PHOMY yaByHi cknagae 70% uu BinbLue.

5. INuapHuin yaByH i Hanischabpukar nUBapHOroO
YaBYHY 3 BiAMIHHOIO OBPOGMIOBAHICTIO 32 KOXHUM 3
NYHKTIB 1-4, AKi BiAPISHAIOTLCA TUM, LLIO KOMMNOHEHTH,
AKi cknagatoTb 6inuii yaByH, MaloTb Ckrnag, Wo 3aao-
BOITbHAE YMOBaM:

(%C) <; 4,3 - (%Si) +3 n C21,7%.

6. JluBapHuin yaByH i HaniBgpabpukar NUBAPHOrO
YaBYHY 3 BiAMIHHOK 0BpOOGNIOBAHICTIO 3a MYHKTOM 5,
AKi BigpPi3HATLCA TUM, L0 A0AATKOBO BKMNIOYAKOTbL AK
KOMMOHEHTU 6inoro uvasyHy, npuHaiMHi oauH 3 Cr
>0,1 mac.% i Ni =0,1 mac.%.

7. INuBapHuin yaByH i Haniechabpukar nUBaApPHOro
YaBYHY 3 BiAMIHHOO 06pPOGNIOBAHICTIO, 32 KOXHUM 3
NYHKTIB 1-4, AKi Bigpi3HAIOTLCA TUM, WO cdhepoiganbHi
Yn CIMNIOLWEHI YaCTUHKK rpadpiTy KOMNMEKCHO 3B'A3aHi,
WOHaNMeHwWwe, 3 OAHWUM TUMOM YacCTUHOK OKCUAIB,
cynb@igis, Yn HITPUAIB X KOMMMAEKCHUX CMNOMyK, WO
MICTATb, WOHaWMeHLwe, ogud 3 Mg, Ca i piakoseme-
neHux metanis (P3M).

8. INuBapHuin yaeyH i Hanischabpukar nNUBaAPHOTO
YaBYHY 3 BiAMIHHOK 0BpOGNIOBAHICTIO 3a MYHKTOM 7,
AKi BiAPISHAIOTLCA TUM, WO, WOHANMEHWe, OAUH Tun
4acTUHOK OKCcuais, cynbdigis, 4n HiTpUAIB TX KOMMNe-
KCHUX crnonyk mawTb giameTp Big 0,05 40 5 MKM.

9. INuBapHuin yaByH i Hanischabpukar nNUBaAPHOTO
YaBYHY 3 BiAMIHHOO 06pPOGNIOBAHICTIO, 32 KOXHUM 3
NYHKTIB 1-4, AKi BigpPiSHAOTLCA TUM, WO 3a3HAYEHUN
Hanispabpukart 6inoro nMBapHOro YaByHy SIBNSE CO-
6010 NMMCTOBUIA NUBAPHMIA YaBYH, NNACTUHYACTUIR NU-
BApPHUiA YaByH, Y GPYCKOBUI NIMBAPHUIA YaBYH.

10. luBapHuii YaByH i HaniBcpabpukaT NMBapHOro
YaBYHY 3 BiAMiHHO 06pOGMIOBAHICTIO, 3a NYHKTOM 9,
AKi BiAPI3HAIOTLCS TUM, WO 3a3Ha4YeHuid Hanisgabpu-
KaT fIMBapHOro YaByHy Ma€ TOBLUUHY Bia 1 A0 400MM.

11. Cnoci6 BupoBHUUTBa HanishabpukaTty nuea-
PHOrO 4aByHYy 3 BiAMiHHOIO 06pOBGNIOBAHICTIO, OTPU-
MAaHOrO LMAXOM MNUTTA KOMMOHEHTIB, WO CKnagawTb
6inuii YaByH, A0 AKUX 4oaaHo areHT ccepoiganizadii,
i npokaTku oTpumaHoro HaniscpabpukatHoro npo-
AYKTY.

12. Cnoci6 BupoBHUUTBa Hanishabpukaty nuea-
PHOrO YaByHY 3 BigMiHHOIO 0GPOGNIOBAHICTIO 3 NYHK-
TOM 11, AKMA BIgPI3HAETECA TUM, O 3asHa4YeHun
areHT cpepoiganisauii Bknovae, WoHaWMeHLWwe, oauH
3 Mg, Cai P3M.

13. Cnoci6 BupobHUUTBa Hanishabpukaty nuea-
PHOrO YaByHY 3 BigMiHHOIO 0GPOGNIOBAHICTIO 3 NYHK-
TOM 11, AKMA BIAPI3HAETECA TUM, WO MNpPOKaTaHUR
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HanispabpukaTHUn NPOAYKT nigaaoTb A0AATKOBIN
TepMiyHiit 06pobui.

KopoTkuid onuc KpecneHb

Ha &ir.1 HaBefeHi poTorpadii meTanesnx cTpy-
KTYP NUCTOBUX NPOAYKTIB, WO BiANOBIAAIOTL BapiaHTy
peanizauii gaHoro suHaxoay. Pir.1 (a) asnse coboto
coTorpacpito  CTpyKTYypu MeTany, ska OEeMOHCTpye
CTPYKTYPY BignoBigHO A0 npuknagy Nela BuHaxoay;
®ir.1 (b) npeacrasnse CTPYKTYpY BiaNOBIiAHO A0 Npu-
knagy Nelb BuHaxopy i ®ir.1 (C) npeacraBnae CTpyk-
TYPY BiaANoOBIAHO A0 NOPIBHANLHOMO npuknagy Ne1.

Ha &ir.2 HaBepeHi 36inbweHi doTorpadii rpadi-
Ty B NIMCTOBUX NPOAYKTAX, LU0 BiAMOBIAAOTb Mpukna-
Jam JaHOro BUHaxoay, Ha skiin Pir.2 (a) sensae coboto
36inbweny dotorpadito rpacpity 3a npuknagom Nela
BUHaxoay, a ®ir.2 (b) sianosigae rpadity npuknagy
Ne 1b BuHaxoay.

Ha &ir.3 HaBegeHi poTorpadii meTanesux cTpy-
KTYP NUCTOBUX NPOAYKTIB, L0 BiANOBIAaOTL nNpukna-
JaM paHoro BuHaxopy nicna koposii Nytal, Ha akii
dir.3 (a) asnae coboio doTorpadito CTPYKTYpU MeTa-
ny 3a npuknagom Ne 1a BuHaxoay, ®ir.3 (b) Bignosi-
Jae CTPYKTypi meTany 3a npuknagom Ne 1b BuHaxoay
i ®ir.3(c) BignoBigae CTPYKTYpi mMeTany 3a npuknagom
Ne 2b BuHaxoay.

Ha ®ir.4 HaBegeHO 3aranbHUA BUrNA4 nusapHoT
MalUuHW, WO BignoBigae BapiaHTy peanisauii gaHoro
BMHaxoay.

Halikpawuin cnoci6 peaniszadii BuHaxony

ABTOpM BMHAxXOA4y HELWOAABHO BUABUMU, IO
LUMAXOM NMTTS PO3NMaBy KOMMOHEHTIB Ginoro 4aByHy,
00 AKUX AOAaHO areHt cpepoiganizauil abu oTpuma-
TW HanicabpukaTt NUBAPHOro YaByHY, NPOKATKU LibO-
ro sianutoro HaniscpabpukaTHOro NPOAYKTY 3 HACTyn-
HOK Oro TepMivyHO 0BpoBKOI, MOXHA OTPpUMATU
nuBapHWin YaByH 3i cpepoiganbHUm rpaditom, 3 Big-
MiHHOIO 06pPOGNIOBAHICTIO, WO MICTUTL MpPOKaTaHWUi
nuBapHWIn 4YaByH, Y AKOMY aucneproaHi cdepoipga-
NbHi YacTUHKKU rpadiTy.

KOHKpETHO, aBTOpU BUMHaxody Jojanu areHt
cpepoipanisayii 4o posnnaBy KOMNOHEHTIB NMBAPHO-
ro 6inoro uvaByHy, i NoTiM posanuBanu posnnas. Y
CTPYKTYpi OTpUMAHOro mnicnsa nutTa Haniscpabpukat-
HOro MPOAYKTY HE BAANOCA 3HANTU siki-Hebyab YacTu-
HKM rpadpity. MoTiM aBTOpuU nigdanu npokatui uen
BianuTuii HaniscabpukaTHUA NPOAYKT NPU BIAHOCHO
HU3LKIA TemnepaTypi, 3 HACTYMHOK NOro TEPMIYHOI
06pobKkoto npu BIAHOCHO BUCOKIK Temnepatypi. Y
CTPYKTYPi OTPMMAHOTO NUBAPHOTO YaByHy Oynu BUAB-
neHi cdpepoiganbHi yacTuHku rpadpity. Mpu 3ruHaHHI
nMBapHOro 4asyHy 6yno BCTAHOBMEHO, WO BiH Mae
Ayxe xopolly o6po6ntoBaHiCTb. ABTOPU BUSBAMNHA, LLIO
30BHILLHA NoBepxHA cdhepoiganbHUX YacTUHOK rpadpi-
Ty B NMBApPHOMY YaBYyHi YaCTKOBO Y/ LNKOM MOKpUTa
hepuTOM i LLO NIMBAPHWUA YaBYH 3 BESIUKUM BMICTOM
dasu epuTty mae xopolly o6pobnioBaHicTb. AHano-
riyHi pesynbtatu 6ynu oTpUmaHi Ans NUBapHOro va-
BYHY, Y hOpMi NUCTIB, NNacTuH, 6pyckiB Ta iH.

Kpim TOro, aBTopu BUHaxXo4y HeELLOAAaBHO BUABU-
nn, Wo y BUNAAKy NIMBAPHOTO YaBYHY, Y SKOMY 4acTu-
HKW AuUcneproBaHoro rpadity He e chepoiganbHUMK,
a CNNOLWEHUMH, BUXOAUTb XopoLua o6pobnioBaHiCTb,
a TakoXX 4ygoBa 34aTHICTb A0 raciHHa Bibpauil i nor-
MIMHAHHSA 3BYKY, i LLO MOXITUBO OTPUMAHHS NIMBAPHOTO
YaByHY, Y AKOMY CNIOLLEHI YaCTUHKK rpadpiTy gucne-
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ProBaHi WNsIXOM NUTTSA PO3NnaBy KOMMOHEHTIB 6inoro
YaByHy, A0 SKUX A0JaHO areHT cdpepoiganisauii, i
NPOKaTK1M OTPUMAaHOro HanispabpukaTHOro NPoayKTy.

KOHKpEeTHO, aBTOpu BMHaxody pJojanu areHt
cpepoipanisanii 4o posnnasy KOMNOHEHTIB NMBAPHO-
ro 6inoro vasyHy, i noTim posnuBanu posnnas. Y
CTPYKTYpi OTpUMaHOro nicnsa nutTa Haniscgpabpukar-
HOTO NPOAYKTY HE BAAMNOCA 3HANTW Byab-AKi YaCTUHKU
rpadpity. MoTiM aBTOpY Niggany rapadvin npokartyi uen
BiANMTUIA HaniBcpabpukaTHUIA NPOAYKT NPU BIAHOCHO
BUCOKIN TemnepaTtypi. Y CTPyKTypi OTpUMaHoOro nusa-
PHOro yaByHy 6ynu BUABNEHI AUCNEProBaHi cnnoLle-
Hi yacTuHKKU rpadpiTy. MpK 3ruHaHHi NUBAPHOro YaBy-
Hy Oyno BCTAHOBMEHO, WO BiH Mae XopoLly
06pobnioBaHICTL | 4YyAOBi XapakTePUCTUKM raciHHA
Bibpauil i nornuHaHHA 3BYKY. ABTOPU BUSBUNM, LLO
30BHILLHA MOBEPXHA CNSIOLWEHMX YacTUHOK rpadiTy B
NUBapPHOMY 4YaByHi 4acCTKOBO 4M LINKOM nokputa pe-
pUTOM | WO NUBApPHUMA 4YaBYH 3 BENUKUM BMICTOM
dasu eputy Mae xopowy o6pobnoBaHiCTb. AHano-
riyHi pesynbTat 6ynu oTpUMAaHI ANs NUBApPHOro va-
BYHY, Y 0OpMi NUCTiB, NNacTuH, 6PycKiB Ta iH.

ABTOpU NPU3YNUHWANK rapsdy npokaTky B cepe-
OWHI | BUABMNMK, LLO B NPOKaTaHOMYy BUIUBKY HaniB-
abpukaTHOro NpoaykTy MicTaTbCa cdpepoiganbHi
YacTUHKKU rpadpiTy i rpadit, BiAHOBREHUA 3 NPOAYKTY
TaKoT X CTPYKTYpW, | BCTAHOBUSIKM, WO CNIIOWEHI Yac-
TUHKW rpadpiTy, BMABNEHI B NAAacCTUHYACTOMY 4YaByHi,
OTPUMAHOMY LLUNSIXOM NPOKAaTKW, YTBOPIOKOTLCA B pe-
3ynbTaTi TOro, Wo cdepoiganscHi YacTuHkK rpadity,
ocaKeHi B NPOLECi HarpiBaHHA Y1 NPOKATKU BUSNIMBKA
HaniBhabpuKkaTHOrO NPOAYKTY, CNNIOLWYIOTLCA B pe-
3ynbTaTi NpoKaTKu.

OaHuin BuHaxig 6yB BMKOHAHWWA Ha OCHOBI UUX
BigkpuTTiB. Hapani paHuit BuHaxia 6yae noOsICHEHO
JOKNagHo.

Hacamnepen, 6yae po3'siCHEHMIA TEPMIH «nmBap-
HUA 4YaBYH» KOMMOHEHTIB GiNOro 4aByHy, y SIKOMY
aucneprosaHa Benuka Kinekicte cdpepoiganbHux vac-
TUHOK rpacpiTy 3rigHO 3 AaHUM BUHAxXOAOM. Y UbOMY
3B'A3KY, Y AKOCTi 3ragaHoro BULLE «JIMBAPHOro 4aBy-
Hy» MOXe ByTu 3ragaHuil NpoKaT NUBAPHOTO YaByHY,
TakWA AK JIMCTOBMA 4aBYH, MNACTUHYACTUWA 4YaBYH i
6pYyCcKOBUIN YaByH. TepMiH «BpPYyCKOBUIA YaBYH» O3Ha-
yae wraboBuil NPOKaT, APOTOBI MPYTKU, PENKU, KYTOY-
Ku, I-npodpini, H-npodini, Ta iHWi npodini, NMCTU A iH.
KpiMm TOro, TepMiH NUCTOBUIA AUBAPHUA YaBYH TakoXx
MOXe BKIOYMATU 4aByH, oTpuMaHuii 6e3 npokartku, 3
BMKOPUCTAHHAM MawuMHU 6Ge3nepepsBHOro nutTa  3i
CTiHKamMKU nuUBapHOT hopmU, WO PYXaloTbCa CUHXPOH-
HO 3 BUNUBOM HanishabpukaTHOro NPOAykTy. Y piBHi
TexHikn He 6yB BiJOMUA NMUBAPHUA YaBYH, WO Mae
Taki BNacTMBOCTI. 3a paxyHOK OTPUMAaHHA NUBaAPHOro
YaByHy, LLO Mae BRAcTUBOCTI BIiANOBIAHO 4O BWMHAXoO-
ay, moxe 6ytu 3abesnedveHa gyxe xopowa 06po6-
MNIOBAHICTb.

Y HacTynHOMY NUCTOBUIA NUBAPHMIA 4aByH Byae
BMKOPUCTAHWUI AK NpUKNag anst NOACHEHHS BUHaxony.

JIUCTOBUIA NUBAPHUIA YaBYH OTPUMYIOTH LUSIAXOM
JopaBaHHA areHTy cdpepoiganisaudii 4o posnnasy
6inoro NMBapHOro YaByHy i MUTTA CyMmiLLi, WO yTBOPU-
naca, abu oTpumaTtu nuBapHUil HanischabpukaTHUi
NPOAYKT, NPOKATKM | TePMiYHOT 06po6KM UBLOro nuea-
pHoro HanischabpukatHoro npoaykty. MMoapobuui
cnocoby oTpuMaHHs ByayTe PO3'aCHEHI gani.
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Y cpepoipancHux 4vacTUHKax rpadity paHoro
BUHAXo4y TEPMiH «cdpepoigancHuii» He 060B'A3KOBO
O3Ha4ae igeancHy cdepy. MoOBEPXHA YACTUHOK MOXeE
6yTun rpyboto, KpiM TOro, okpemi 1 YaCTUHU MOXYTb
B6YTH NNOCKUMMU.

MoTim Oyae pPO3'ACHEHO TEPMiH «KOMMOHEHTU»
6inoro vasyHy. Hail6inbw BaXXnUBUMU eneMeHTaMu
Ans oTpumaHHa 6inoro yaesyHy € C u Si, aki cyTTeBo
BMAUBAKOTL Ha LWBUAKICTL rpadpitusauii. AKwo BMICT
C u Siy mac. % cknagae (%C) < 4,3 - (%Si) +3 u C>
1,7%, nepeBaxHo (%C) < 4,3 - 1,3*(%Si) i C= 1,7%,
TO B pesynbTati Buxoautek 6inuii yaByH. TyT (%C)
03Hauae mac. % Byrneuto B Ginomy 4vaByHi, Toai sk
(%Si) o3Havae mac. % kpemHito B 6inomy 4yaByHi. Hk-
wo BMmict C cknapgae meHwe 1,7 mac. %, 10 6inun
YaByH HEMOXIIMBO OTPUMATHU, TOMY rpPaHU4YHE 3Ha-
YeHHs 3a3HadeHe ak 1,7 mac. % 4u Ginblue.

Kpim TOro, ana 3abeaneuyeHHs o6poGnoBaHoOCTI,
nepeBaxkHo, ryctuHa cdepoigansHuX 4YacTUHOK rpa-
ity cknagae 50 yacTuHoOk/MM2 4y Binblue. SKLLO
rycTuHa cpepoigansHux 4acTUHOK rpadpity MeHwe 50
YaCTUHOK/MM2, TO 0OpOGMIOBAHICTL [0 NEBHOT MipU
noripwyeTbes.

Poamip chepoiganbHUX 4acTUHOK rpadiTy KOHK-
PeTHO He OBMEXY€ETbLCA, ane 3a3Bu4ai BiH cknagae, y
BUAI AiaMeTpa ekBiBaneHTHoro kona, 0,4MM 4 MeEH-
we.

Kpim TOro, ana 3abeaneuyeHHs o6poGnoBaHoOCTI,
KiNbKiCTb hepuTy, WO NOKPUBAE 30BHILLHIO NOBEPXHIO
4acTUMHOK rpadpiTy, nepeBaxkHO, € NiaBULLIEHON. Yac-
TUHKA (pepuTy B NUBAPHOMY YaBYHI NepeBaXKHO ckna-
nae 70% (Big o6'emy) um Binblue, nepeBaxkHiwe Big,
80 no 90% (Big 06'emy) UM Ginblue. AKWO YaCTUHKA
tepuTy B NMBaApPHOMY 4aByHi cknagae meHwe 70%
(Big 06'emy), To 06poBNIOBAHICTL A0 NEBHOT Mipu no-
ripLwyeTbCes.

TYT YacTuHKa pepuTy B NIMBAPHOMY YaBYHi 3Ha-
XOAUTbCA WNAXOM BU3HAYEHHSA BiAHOCHOT nnowi de-
pUTY B NOMEPEYHOMY Nepepisi MMBapHOro YaByHy. Lle
3HA4Y€eHHs BiAHOCHOT nnowli hepuTy Mmoxxke ByTu 3Haik-
JeHe LNSAXOM aHani3y 306paKeHHs Ta iH.

Kpim TOro, Ak KOMMOHEHTWU JIMBAPHOIO 4YaByHY,
nepesakHo, BBOAATLCA, LOHaWMeHwe, ogauH 3 Cr
>0,1 mac. % i Ni 20,1 %. Lli no6asku Cr i Ni BBOAATb-
€A 3 MeTOI0 3a6e3neUYeHHs KOHTPOIIO YTBOPEHHS Yac-
TUHOK rpacpiTy B npoueci BUPOGHUUTBA 4YaByHY:. a
came, Cr npuaywye rpacpitusauio B npoueci nuira, y
TOi Yac ak Ni Bigirpae pone NpomMoTopy rpadpitusauir
nig yac TepMivHoT 06pobku. OgHak, AKLWo BMICT Cr vun
Ni meHwe, Hixx 0,1 mac. %, TO Len KOHTPOSb BaXKO
3aicHUTM, TOMY BMICT Cr um Ni, piBHUA 4K GinbLluuni
0,1 mac. %, € kpawum. Kpim Toro, BepxHsa Mexa KOH-
KPETHO HE BCTAHOBIIOETLCA, ane mMoxe GyTu BCTaHo-
BMEHA 3 MipKyBaHb BapToOCTi, HeobxiaHoT o6pobntio-
BAHOCTI Ta iH.

AucneprosaHHbiil  cepoigancHuin rpadit Kom-
MNEKCHO 3B'A3aHWKI, LOHAWMEHWe, 3 OAHUM TWUNOM
YaCTUHOK OKCMAiB, cynbdigis, Y HITPUAIB KOMMNEKC-
HUX CMOMyK enemeHTiB areHTy cdpepoiganisauii. Tyt
TEPMiIH «areHT cdpepoiganisayii» O3Ha4yae areHTu
cthepoipanisauii Fe-Si-Mg, Fe-Si-Mg-Ca, Fe-Si-Mg-
P3M, Ni-Mg Ta iHwWi, AKi 3acToCoBYIOTECA Y BUPOGHU-
UTBi NMBApPHOro YaByHy 3i cpepoipgansHum rpaditom,
i KOHKPETHO He 0BMEXYETbCH.
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SAKWO NPUCYTHI eneMeHTn areHTy cgpepoiganisa-
uii, To Ui enemMeHTU areHTy cpepoiganisauii B nusap-
HOMY YaBYHi 3B'A3YIOTLCA 3 KUCHEM, CipKOO i1 a30TOM
3 YTBOPEHHAM YaCTUHOK OKCcuaie, cynbdigis, HITpUAIB
Ta X KoMmnnekcHux cnonyk. Lii cnonyku cnyxatb 3a-
poakamMu Npu yTBOPEHHI cpepoigansHoro rpadity nig
yac TepmiyHOT 06po6KM NicNa NPOKATKW, Y CUMY 4oro
YyTBOPIOKOTLCA chepoigancHi YacTuHKU rpadpity, Wo
KOMMNMNEKCHO 3B'A3aHi, LWOHANMEHLWe, 3 OAHUM TUNOM
LUX CMOnyK.

Sk KOHKPETHI enemMeHTn areHTy cdepoiganisauii
kpawumu € Mg, Ca i pigkosemensHi metanu (P3M), 3
TOUKM 30py edpekTy npuckopeHHa cdpepoiganisauil.
Cepepn uux MeTanis, MarHiii Mae 0Co6nMBO CUNbHUNA
edekt i ToMy € Binbw B6axaHum. ODKe, K areHT
cpepoipanisauii kpawow € cnonyka, Wwo mictute Mg,
Ca uu pigkosemenbHi metanu (P3M).

AreHT cdepoiganizauii moxe 6yTu iHauBIgyanb-
HUM eneMeHTOM 4K aBnsie coboto cymiw Baratbox
enemeHTis. Y Oyab-SKOMY BUNaaKy MpOSABNAETLCA
edpeKT areHTy.

MoTiM y AaHoOMy BUHaxodi TEPMIH «NUCT» O3Ha-
yae NUCT NUBAPHOTO YaBYHY 3 KOMMOHEHTaMu 6inoro
YaByHY, Y AKOMY AUCNEProBaHi 4acTUHKA, LOoHanMe-
HWe, OAHOro TUNy 3 okcugis, cynbigis, 4Yu HiTpUais
KOMNMNEKCHUX CNONYK enemMeHTiB areHty cdepoigani-
3auil.

JIUCTOBUIA NUBAPHUIA YaBYH OTPUMYIOTH LUSIAXOM
JopaBaHHA areHTy cdpepoiganisaudii 4o posnnasy
KOMMOHeHTIB 6inoro yaByHy i nuTTa posnnasy, Wo6
oTpumatu Hanisabpukat NUBAPHOrO YaByHY, 3 Ha-
CTYMHOK NPOKAaTKO UbOro BianuToro Haniscgpabpuka-
THOTO NpoAyKkTy, TOGTO, NMUCTOBUIA NMBAPHUIA YaBYH
nigpaeTbca Akin-Hebyab TepmiuHin 06pobui nicns
noro npokatku. Mogpobuui cnocoby OTPUMAaHHSA TakKo-
ro yaByHy 6yayTb NOSICHEHI gani.

OcCKinbK Uei NUCTOBUIA NMBAPHUIA YaByH He nia-
JaeTbCa TepMivHin 06pobuji, TO B HEOMY HE OCamKy-
TbCca cdepoiganbHi YacTuHkM rpadpity. Tomy BiH
ABNse€ Co6OK NMUCT NUBAPHOTO YaBYHY 3 KOMMOHEH-
Tamu GinNoro 4aByHy, Y SIKOMY AUCMEProBaHi 4YacTuH-
KW, LLOHANMeEHLe, OAHOrO TNy 3 OKCUAIB, cynbdigis,
YW HITPUAIB KOMMNIIEKCHUX CMONYK EfEMEHTIB areHTy
cthepoinanizauii. KomnoHeHT 6inoro 4aeyHy, ene-
MeHTU areHTy cdepoiganisauii i snnus go6asok Cr i
Ni, Taki K 3a3Ha4YEHO BULLE.

KpiMm TOro, sKWoO ryctMHa 4YacTUHOK cKnajae
MeHLLE, HXX 50 YyacTuHok/MM2, To cchepoinanbHi yac-
TUHKK rpadpiTy PopMyIOTLCA AOCUTbL MOBINBLHO B NPO-
yeci TepmiuHoi 06pobku, ryctuHa cdpepoiganbHux
YacTUHOK rpadpiTy, WO YTBOPUNKUCS, CTae AOCUTb HU-
3bKOW, | YacTUHKKU cpepoipansHOoro rpadity cralwTb
rpyéumu, i TaKUM YMHOM, CUIIbHO NOTipWyeTbCA 06-
pPOBNOBAHICTL TA iH. MOKA3HMKUA. TOMY rycTUHA 4ac-
TUHOK MepeBa)kHo cknagae 50 yacTuHok/MM2 4yu Gi-
nblue.

KpiM TOro, sIKWO Ui 4acTUHKM MaKwTb pPO3MIp
MeHLe, HixX 0,05MKM, TO BOHKU CTalOTh Hee(EeKTUBHU-
MU SIK 3apOAKWM ANA YTBOPEHHA cdhepoigansHuX vac-
TUHOK rpadpiTy, y TON e 4Yac, AKWO YaCTUHKA KPYMHI-
we 5mKkM, To cdepoipanbHi YacTUHKU rpadiTy, LWo
YTBOPUIUCSH, MOXYTb CTaTu rpybumu, i 6yae CumnbHO
noripwysatuca 06po6niOBaHICTL Ta iH. MOKA3HUKMU.
ToMy pO3Mip 4aCcTUHOK nepesaxkHo cknagae sig 0,05
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A0 5MKM. TyT TepMiH «pPO3Mip 4acTUHOK» O3Ha4vae
AiaMeTp eKBiBanNeHTHOro Kona Ana YacTUHOK.

KpiMm TOro, Bignutuin HaniscabpukaTHUl NPOAYKT
JAHOro BUHAXOAy, Y Takui ke cnocib, K i JIUCT, He
nigaaHuii TepmivHiin o6pobui nicns npokartku, sBRsE
co6o10 BianNMTUIA HaniBcpabpukaTHUIA NPOAYKT nuBap-
HOTO YaByHY, IO MICTUTb KOMMOHEHTU 6inoro 4aByHy,
y AKOMY AUCNEeproBaHi YaCTUHKKU, WOHAWMEHLUE, 0f-
HOrO TUNY 3 oKkcugis, cynbdigis, YM HITPUAIB KOMNNE-
KCHUX CMONyK -eNeMeHTIB areHTy cgpepoiganisauii.

Bignutuin HaniscpabpukaTHUA NpoayKT OTPUMY-
0T WASAXOM AoJaBaHHA areHTy cdpepoipganisauii oo
po3nnaBy KOMMNOHEHTIB Binoro YaByHy i NATTA CyMmiLui
3 YTBOPEHHAM BianuToro HanisgabpukaTtHoro npoay-
kTy. Mogpobuui cnocoBy OTPUMAaHHS npoaykty Oy-
OyTb HaBepeHi pani. Len signutuit Haniscabpukat-
HWA NPOAYKT, TAKOX AK | IUCT, HE NigdaHuii TEPMIYHIN
06pobui nicna npokatku, He MICTUTb cdrepoiganbHUX
YaCTUHOK rpadiTy, OCagKeHUX y NPOAYKTI.

Omxe, Uei BignuTuin HaniBcpabpukaTHUIA NPOAYKT
aBnse co60i0 NMBAPHUIA YaBYH 3 KOMMOHEeHTamu 6ino-
ro YaByHY, Y 9KOMY AUCNeprosaHi YacTUHKW, WOHAa-
MEHLUE, OOHOro TUNY 3 oKcudie, cynediais, Yn HITpU-
OB KOMMAMIEKCHUX  CNOSIYK  E€fIEMEHTIB  areHTy
cthepoipanizauii. KomnoHeHTn 6inoro 4vaByHy, ene-
MeHTU areHTy cdpepoipaniszauii, edext Biga Cr i Ni,
rYCTUHA YacTWUHOK, PO3MIp YacCTUHOK Ta iH. Xapakre-
PUCTUKN € TAKUMU, AK 3a3HAYEHO BULLE.

BignuTtuin HaniscabpukaTHUR NPOAYKT MOxe By-
T OTPUMAHUIA LINAXOM NUTTA 6oneaHku 4u npu 6es-
nepepBHOMY NUTTI, 0AHAK MAETbCA TeHAeHUis 6inbLw
NEerkoro yTBOPeHHS rpadpiTy npu 3HWKEHIA WBUAKOCTI
OXONOMXKEHHA Nig vac nNuUTTA. TOMY NEepeBa)kHO Npo-
OYKT OTPUMYIOTb WNAXOM 6€3nepepBHOro nuTTH, BU-
KOPUCTOBYHOUM MigHY NIMBApPHY (popmy, OXONoaxKyBa-
Hy Boaoto. Mpu 6e3nepepBHOMY NUTTI, KONKU TOBLUMHA
3nuTKa cTae Ginblue, WBUAKICTL OXONOMKEHHS B LEH-
TPi 3NMTKA 3HUXKYETLCA, TOMY Kpalla TOBLUMHA Bignu-
TOro HanispabpukaTHOro NpPoAykTy, OTPUMAHOTO Npu
6e3nepepBHOMY NUTTI, cknagae siga 1 oo 400mm.

KoHKpeTHO, npu BUPOBHMUTBI NnUCTa 3 NNockoT 3a-
rOTOBKA 3 BMKOPUCTAHHAM MaluMHu 6Ge3nepepBHOro
NUTTA OTPUMYIOTb BianuTUiA HanischabpukaTHUiA nNpo-
OYKT, WO Mae TOBLMHY npuGnu3Ho Big 30 oo 120mm.
Kpim TOro, aKkWo nNUTTa NpoBOAUTLCA 3a AONOMOIOH
3[1BOECHOTO CTPIYKOBOrO KOHBEEpPA, KOPOTKOTO KOHBE-
€pa, 3aBoeHOro 6apabaHy uM nNUBapHOT MalLUHK 3
KOpoTKuM BapabaHOM, 3 BUKOPUCTAHHAM CTPIYOK, Y
BasKiB iHLUMX PyXNUBUX NuUBapHUX Gopm, TO OTPUMY-
I0Tb BignUTUIA HanischabpukaTHUl NPOAYKT, WO mae
TOBLUMHY nNpubnusHo Big 1 Ao 30MM (AKMIA MOXKe Ha-
3UBATUCS KITUCTOMY).

MoTim Byae NOSICHEHUIA CNOCI6 OTPUMAHHSA Bignu-
TOro HanishabpnKaTHOro NPOAYKTY AAHOIO BUHAX0Ay.

CnouaTky JgojatoTb areHT cdpepoiganisauii go
po3nnaBy KOMMOHEHTIB 6inoro uvasyHy, BignuToro
HanischabpukaTHoro npoaykty. KomnoHeHTu 6inoro
YaByHy € Takumu, AK 3asHayeHo Buwe. JoaaBaHHA
areHty cdpepoiganisauii, nepeBaxHo, LWOHaANMeHLWe,
opgHoro 3 Mg, Ca i piakosemenbH1UX MeTanie, € edek-
TUBHUM Yy 3B'A3KY 3 NPUCKOPEHHAM cdepoigusauil.
3asBuyar areHT cpepoiganisauii gogalwTe y nueap-
HWIA KiBLU, NUBAPHWIA NPUCTPIK Ta iH. Kpim TOro, agoaa-
Ha KinbKiCTb areHty cdpepoiganisauil KOHKPETHO He
oBmexyeTbes, Nokn moxke 6yTu 3abesneveHa xopowa
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06pobnioBaHICTL  KiIHLUEBOTO NIMCTOBOrO  MPOAYKTY.
HouinbHO, BOHa MO)e 6yTu BCTAHOBMNEHA B nonepen-
HbOMY AOCHIOXKEHHi, ane 3asBuMYai BOHA cknagae
6nu3bko 0,02 mac. % y po3paxyHKy Ha po3nnasrieHe
3aniso.

Kpim TOro, nepesaxkHo, Ue posnnasneHe 3aniso
MICTUTL A06aBku, WOHaiMeHwe, ogHoro 3 Cr =0,1
mac. % i Ni =0,1 mac. %. 3assuyan Ui gob6askn Cr un
Ni BBOAATE Y NUBAPHUIA KiBLU, NMBAPHUA NPUCTPIX Ta
iH.

Bignutuin HaniscpabpukaTHUA NPOAYKT AaHOTO
BMHAxXody OTPUMYIOTE LUMSIXOM FIUTTS PO3NMAaBEHOro
3anisa, Wo yTBOpUIIoca B Takuid cnocié. Cnocié nutra
KOHKPETHO He 0BMEeXyeTbCsl, MOKM B HbOMY 3abesne-
YYETLCA LUBUAKICTE OXONMOMKEHHS, WO NPUBOAUTL A0
6inoro yaByHy y BCbOMy MaTepiani nicna nutTa. Kpim
TOrO, LUBUAKICTb OXONMOMXKEHHA KOHKPETHO He obme-
XKYETBCA, OCKINbKA Ha HEE TaKOXK BMMMBAKTL YMOBU
nUTTA, | BOHA MOXe GyTW AOUINbHO BiAperynsoBaHa.
OpHak, YuM BULLIE LIBUAKICTb OXONOMXKEHHS, TUM ne-
rwe yTBOpHETLCA Binuii YaByH, WO € KpaLuM.

OTXe, Npu OTPUMAaHHI Ub0ro BignuToro Haniedga-
6pMKATHOrO NPOAYKTY B NPOUECi NMUTTA MOXYTb ByTU
BUKOPUCTaHI 3BMYANHI NilLaHi 1K iHWI nusapHi opmu,
ofHak icHye TeHaeHuis 6inbw nerkoro GopMyBaHHSA
YacTUHOK rpadiTy 3i SMEHLWEHHAM LWBUAKOCTI 0XOMNOo-
[DKEHHSA, TOMY KpaluMm € BUPOOHMLUTBO 3 BUKOpUC-
TaHHAM MawuH 6Ge3nepepBHOro nuTTH, 3 BiAHOCHO
6inbLU BUCOKOIO LUBUAKICTIO OXONOmeHHs. Kpim Toro,
BMKOPUCTAHHA MawmH 6e3nepepBHOro NUTTA NpUBO-
OUTb A0 NiABULIEHHSA NPOAYKTUBHOCTI i 3abesneuye
3HUXKEHHS BUTPAT BUPOBHMLTBA NPOAYKTY.

BiasHavaeTbCA, WO AaHWW BUHAXIg I'PYHTYETLCA
Ha OTPUMAHHI CTPYKTYpK Ginoro 4yaByHy nicns nuTTS.
Lle HeobxigHO ana 3ano6iraHHa nNpouecy YKPYMHEHHs
YacTUHOK rpadiTy, WO YTBOPUIIUCA 3 NEPBUHHUX KPU-
CTanis i eBTEKTUYHUX KPUCTANIB Yy XO4i 3aTBEPAIHHS, i
ANA YCYHEHHA NepeLukoa yTBOpPeHHsa Kpuctanis. Kpim
TOrO, ANA YacTUHOK rpadiTy, WO YTBOPUIMCA Nig Yac
nutTa, cTaH GOpMyBaHHA 4YacTUHOK rpadpiTy 3MiHI0-
€TbCA B 3aNI€XHOCTi Big WBUAKOCTI OXOMOMXXEHHS,
TOMY iHOAI B HANPAAMKY TOBLUMHU NPOAYKTY 3'ABNAETb-
CA HEOAHOPIAHICTE PO3MIPIB i KOHUEHTpAaUT YaCTUHOK
rpacpity. 3okpema, nobnusy uUeHTPY (N0 TOBLUUHI)
iCHy€e BUCOKA MMOBIPHICTb (DOPMYBAHHA BESIMKUX Yac-
TUHOK rpadiTy.

Kpim Toro, skwo BignuTuii HaniscpabpukaTHuii
NPOAYKT Y& MICTUTb YacTuHKkKM rpadpity, y npoueci
npoKaTku Uboro sianutoro HanisgrabpukaTHOro npo-
OYKTY 3 METOI0 OTPUMAHHSA NIMCTOBOrO YaBYHY MOXE
iHiLilOBaATUCA YTBOPEHHSA YaCTUHOK rpaduiTy y BUrnagi
TOHKMX nnactuH (dpnokeHun). Li vactuHku rpadpity y
BUIMAAI TOHKAX NNacTuH O6yayTb po3noginAtucs La-
pamu, TOMY MOXe noripwutuca o6pobnioBaHicTb Ta
iHWi nokasHuku. OTke, HeobxiaHo, Wob y BignMTOMy
HanishabpukaTHOMY NPOAYKTi He chopmyBanuca Jac-
TUHKK rpadiTy.

Ha npotuBary ubomy, y cnoco6bi BianosigHo a0
BUHAXo4y B po3nnaB AoparTb areHTt cdepoiganisa-
Ui, Wwo BKkM4ae Taki enemeHtn, 9k Mg, Ca i P3M.
LLinaxom nuTTA UbOro posnnasy, B OTPUMaHOMY Big-
nuToMy HaniscpaBGpukaTHOMY NPOAYKTi HE MICTATbLCA
YaCTUHKU OCamKeHOro rpadity, ogHak y HbOMYy Mic-
TATLCA YACTUHKU OKCUAiB, cynbdiais, HITPUAIB i KOM-
NAEKCHUX CNOSYK eneMeHTiB areHTy cdepoiganisauii,
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3B'A3aHi 3 KUCHEM, CipKOK i a30TOM, Lo AuUcneproea-
Hi B YaBYHi.

Kpim TOro, y npoueci 6e3nepepBHOro nUTTA Ya-
BYHY 3a3BM4Yal BUKOPUCTOBYHOTLCA rpadpitoBi un Ty-
ronnaski nueapHi opmu, OAHAK y UbOMY BUNagky
LUBUAKICTb OXOMOAXKEHHSA € HU3LKOH, TOMY FNErko yT-
BOPHOKOTLCA YacTUHKK rpadiTy. LUBKMAKICTL pocTy 3a-
TBEPAINOT 060MNOHKU TakoXK Mana, Tomy nuTTa 6inoro
YaBYHY CTAE BAXKKUM.

Ho Toro x, axkwo 6inuit yaByH BigNMBAKOTL, 3a-
CTOCOBYIOUYU rpagpiToBy nusapHy popmy, Ky BUKOPU-
CTOBYIOTb Mpu 6e3nepepBHOMY NUTTI 3BUYARHOTO
NMBapHOTo YaByHY, BYrMeLb PO3YUHSAETLCS B po3nna-
Bi, TOMY nMBapHa ¢popmMa iCTOTHO NOLWIKOAXKYETLCA, i
TpuBane nNUTTA CTae HeMOXnuBUM. Kpim TOro, ans
6inoro vyaByHy XapakTepHa LMpoka obnactb chisic-
HyBaHHA TBepAoi i piakoi das, Tomy 3 rpadiToBoto
nueapHoto ¢popmolo 3arsepaina 060NoOHKa Mae HU3b-
Ky MiUHiCTb, nerko BinbyBatoTeca 17 po3pusuy, i, oTxe,
NUTTA CTAE BAXKKUM.

ToMy NpuU BUKOPUCTaHHI MigHOT nuBapHoOT hopmu,
OXONOMAXKYBAHOT BOAOK, 3'ABMSAETLCA MOXIUBICTH
30iNbLLUMTU  LUIBUAKICTL OXONOMXKEHHA | 3anobirtu
YTBOPEHHIO YacCTUHOK rpadiTy y BignuTomy Hanisgpa-
B6pukaTHOMYy npoaykTi. KpiMm TOro, 3a paxyHok noner-
LUEHHS1 YTBOPEHHS 3aTBepainol 060NOHKU, CTaE MOX-
nueum crabinbHe 6Ge3nepepBHe NUTTA NPOTArOM
TpuBanoro nepiogy 4acy. LUBuakicTe nUTTA Takox
Moxke 6yTu 36inblUeHa B NOPIBHAHHI 3 BapiaHTOM, ae
3aCTOCOBYHOTLCA rpadpiToBi YW Tyronsnaeki nusapHi
dopmMu, TOMY NOKPALLYETLCA NPOAYKTUBHICTL NpPO-
uecy.

Y npoueci nuTTS iCHye TeHAeHUia A0 Ginbll Ba)-
Koro ¢popMyBaHHSA YaCTUMHOK rpadiTy 3i 36inbLUEeHHAM
LIBUOKOCTI oxonomeHHA. OTxe, Ana 3anobiraHHsa
YTBOPEHHIO Y4aCTUHOK rpadpiTy 3acTocyBaHHA MaLUUHA
6e3nepepBHOro NMUTTA 3 BUCOKOKO LUBUAKICTIO OXOMNO-
IDKEHHA € KpawyM. KOHKPETHO, Kpalle 3acTOCYBaHHS
MaluHun Ge3nepepBHOro NUTTA 3 BUKOPUCTAHHAM
MIZHOT nuBapHOT POPMU, OXONOAXKYBAHOT BOAOD, LLIO
eKCnnyaTyeTbCa npu  3BUYaiiHoMy 6e3nepepBHOMY
nUTTI CcTani, nepeBakHO MawuvHU 6Ge3nepepBHOTro
NUTTSA TOHKUX NTMCTOBUX 3aroToBOK (cnsabis) um MaLuu-
HU 6e3nepepBHOro NUTTA 3i CTIHKaAMK nuBapHoOT dop-
MU, O PYXalTbCAa CUHXPOHHO 3 BiANIMBKOK HaniBda-
BPUKATHOrO NPOAYKTY.

Bignutuin HaniscpabpukaTHUR NPOAYKT, OTpUMa-
HWUIA LUNAXOM NUTTA 3a JOMOMOrol mawmHu 6esnepe-
PBHOTO MUTTA NMMCTOBUX YW KBAApPATHWUX 3aroTOBOK 3
BUKOPUCTAHHAM MigHOT nuBapHOT POPMU, OXONOAXKY-
BAHOT BOAOK, WO EKCNAyaTyeTbCa Npu 3BUYaWHOMY
6e3nepepBHOMY NUTTI cTani, Mae TOBLMHY nNpubnus-
Ho Big 120 go 400mMmMm; Bignutuin HaniBcpabpukaTHUi
NpoayKT, OTPUMAHUA 3 BUKOPUCTAHHAM MalLuHK 6es-
NEPEPBHONO NUTTA TOHKWMX NIMCTOBUX 3arOTOBOK, Mae
ToBWMHY npubnusHo Big 30 ao 120mwm; i BignuTui
HanishabpukaTHU NPOAYKT, OTPUMAHUIA LUNAXOM
NUTTA 3 BUKOPUCTAHHAM 34BOEHOTO CTPIUKOBOrO KOH-
BEEPY, KOPOTKOrO KOHBEEPY, 3ABOEHOro BapabaHy uu
NMBAPHOT MaLLMHKW 3 KOPOTKMM GapabaHoM, 3 BUKOPU-
CTaHHAM CTPIYOK, YN BanKiB iHWWUX PYXMUBUX nuBap-
HUX ¢hopM, Mae TOBLUMHY nNpubnusHo Bia 1 oo 30mm
(AKUIA MOXKE HA3MBAaTUCA JTUCTOMY).

KpiM TOro, npu BMpOBHMUTBI NPOAYKTIB, WO Ma-
I0Tb POpMY MpyTKa, MOXYTb OYTU BUKOPUCTAHI Ma-
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WMHKU Ge3nepepBHOro NUTTS 3aroTOBOK, WO MawTb
KBagpaTHUA Y1 KPYrnuih nonepedHuid nepepis. Mpu
LUbOMY FiHIAHUA PO3MIP OOHIET CTOPOHU NEPETUHY YK
JiameTp Kpyrnoro nepepisy sianutoro Haniscpabpuka-
THOrO MNpoAyKkTy cknagae npubnusHo Big 75 Ao
250MM.

AK NOACHIETLCA BULWE, Y BignuTomy Hanisgab-
pUKaTHOMY NPOAYKTi, OTPMMAaHOMy 3a cnocobom ga-
HOr0 BMHAaxoAay, BiACYTHI Byab-siKi yacTUHKU rpadity,
wo ccopmysanuca. TOMy MOXHA 36inblMTA LWIBUA-
KiCTb BIiQHOBMNEHHS B NpOLUEC rapa4yol npokaTku, a B
JeaKkuxX BuUMaakax npu XonogHiA npokaTtui sBignuToro
HanishabprKaTHOrO NPOAYKTY.

Y upomy BUMaAKy, Nig vac npokaTtku, npu Bupob-
HUUTBI NUCTOBOro 4YaByHy, BianuTuil HaniscgpabpukaTt-
HUA MPOAYKT, OTPUMAHUIA LWINAXOM 6e3nepepBHOro
NUTTS YU PO3NUBaAHHAM Yy nuBapHy ¢opmy, Harpisa-
€TbCA B Medi, Y PakTUYHO OTPUMYIOTb rapayvnin Big-
nuTUMIA HaniscpabpukaTHUIA NPOAYKT i niagatoTb raps-
yill npokatui 3 YTBOPEHHAM wWTabu Ha MawuHax
rpyboro npokarty 1 0CTaTovyHOro npokarty. Motim noro
3roptalTb Y HaAMOTYBaNbHOMY MPUCTPOT 3 YTBOPEH-
HAM nucTa rapadol npokatkd. Y Aedkux Bunagkax
3rOPHYTUMIA NUCT rapsavo’ NPoKaTKU PO3MOTYHOTh, Npo-
TpaBnoTEL, NOTIM NiAAaTb XOMOAHIA npokaTuyi B
MaLUMHI XOMNOAHOrO MPOKaTy i 3HOBY 3ropTarTb, WO
oTpumatu Wwraby XonoaHoT NpoKaTKu.

Kpim TOro, y Takuii xe cnoci6, konu pobnsartb
NNacTUHYaCTUR YaByH, BignuTUiA HaniscpabpukaTHUi
NPoayKT, OTPUMaHUA WNAaxom 6e3nepepBHOro nuTTS,
4Yn NpU HarpiBaHHi nuBapHoi popmMu B neui, To4i, Bia-
noBigHO A0 noTpebu, NpoaykT nigaaerbca Gesnepe-
PBHI MpokaTui B MaluMHi Ana npokaTy nnacTuH y
NOB3J0BXHOMY HANPAMKY i y NOMEPEYHOMY Hanpsim-
Ky abu oTpumaTtu nNacTuHy 3ajaHux PO3MIpiB, SKY
NOTiM OXONOMXYHOTb.

Kpim TOro, konu supobnsiote GPYCKOBMIA YaBYH,
BignMMTUIA HanispabpukaTHUA NPOAYKT, OTPUMAHUIA
wnaxoM 6e3nepepBHOr0 NUTTSA, YM MPU HarpiBaHHi
nueapHOT popmu Ta iH. y nedi, Toai, NpoaykT nigaa-
€TbCA MpoKaTui B MawuHi rpyboro npokarty, MalluHi
NPOMDKHOrO MpoKaTy i MaLUMHI OCTaTOYHOrO NpokaTy,
o Mae Banku 3agaHol copmu abu oTpumaTu LWTa-
60BUIl NpokaT, APOTOBI NMPYTKU, BPYCKU, KyTOYKM, |-
npodini, H-npoini, Ta iHWI npodini, WwWo noTiM Hapi-
3a10Tb 3 BUSHAYEHOIO JOBXUHOW abo 3ropTaloTh.

[MpokaTaHMn NUBapPHUA YaBYH TaKOX HE MICTUTb
Oyab-aKkux vactuHok rpadity. B areHnTi cipepoipani-
3auil NigTPUMYETLCA CTaH EneMeHTiB, 3B'd3aHux 3
KMCHEM, CIPKOIO 1 a30TOM Y 3anisi, 3 yTBOPEHHAM Au-
CreproBaHnUX YaCTUHOK OKCUAIB, Cynbgiais, HITpUAIB
Ta X KOMMNIIEKCHUX CNOMyK.

Kpim Toro, 3a paxyHok TepmMivyHoT o6pobku nusa-
PHOrO YaByHy Nicnsl NPoKaTku, AKMA Byno oTpumaHo
LWNAXOM MNPOKAaTKU, | AKUIA HE MICTUTbL YaCTUHOK rpa-
ity abu ccopmyBanuca cdepoiganbHi YacTUHKK
rpacpity, 3'ABNAETLCA MOXKIUBICTb BUPOOHULUTBA 4Ya-
BYHY 3i cdepoinansHum rpacpitoMm, 6e3 4acTUHOK
readpity y BUMMAAI TOHKMX NAACTUH, PO3NOAINeHux y
YaByHi LLapamu.

Y nuBapHOMYy 4aByHi, TepMmiuHO 0BpobneHomy ni-
CnA NpoKaTKkW, AUCMIEProBaHi YacTUHKU OKCUAIB, Cy-
nbgigis, HITPUAIB | KOMNAEKCHUX CNOMYK €NeMeHTIB
areHty ccepoiganisauii, 3B8'a3aHi 3 KUCHEM, CIPKOIO I
a30TOM Y 3anisi, yTBOPKOKTb aapa ana popmysaHHA
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cpepoipgansHMX 4acTUHOK rpadpiTy B Xo4i TEPMIYHOT
06pobkun, TOMY YacTuHKK rpadiTy posnoaineHi piBHo-
MIPHO, NPUYOMY LMX YACTUMHOK 6arato i BOHU MalTb
Mani posmipu. Takum YMHOM, 3aBASAKU TOHKOMY AMUC-
nepryBaHHO cgpepoiganbHux 4acTUHOK rpadpity Bu-
XOAUTb NUBAPHMIA YaByH 3 BigMiHHOIO 06pobntoBaHic-
TH0. pouecun rapadoi NpokaTku i XonoaHoOT NpoKaTku
MOXyTb 6yT1 AouiNbHO oBpaHi BiANOBIAHO A0 TOBLUU-
HW 4n martepiany o6paHoro NpoaykTy.

Y Bunagky BiACYTHOCTI efleMEeHTIB areHTy cpepo-
faanizauii B 4aByHi, HaBiTb nNpu TepMmidHii 06pobuj
nicna npokaTkM, 4acTuHKKM rpacpity 6yayTb aBRATM
co6ot0 He chepoiganbHMin rpadpit, a rpaditoBy Macy
yun BignpaupoBaHuid rpadpit. Ona rpadpiTusanii Takox
6yne notpibHo Barato uacy. Ha BsiamiHy Big Uboro
BUNAAKY, KOpoTKo4yacHa TepMiyHa oBpobka 3abesne-
uye cpepoiganbHy rpadpitusadito. Kpim Ttoro, suwe
O6yB MOSICHEHUMIA Croci6 TepmiuHOT 06pobku vaByHY
nicna NUTTA, OgHaK, Hanpuknag, Konu BignUTUA Hani-
BhabpukaTHUA NPOAYKT, OTPUMAHUIA 3a OOMNOMOroL
3[1BOECHOTO CTPIYKOBOrO KOHBEEPY, KOPOTKOTO KOHBEE-
py, 34BO€HOrO un GapabaHy nUBApPHOT MaLLUHK 3 KO-
poTkum 6GapabaHoM, 3 BUKOPUCTAHHAM CTPIUYOK, uu
BasnKiB iHWWUX PyXnNuBUX nusapHux ¢opm, mae TOB-
WMHY NpubnuaHo Big 1 4o 30MM (KuiA MOXke HasuBa-
TUCA «UCTOM»), HE NMOBUHEH MiggaBaTuca npokaruj,
NPOAYKT MOXHa TEPMIUHO 06pobnaTu 6e3 npokaTKu.

Y xo4i rapa4oi npokaTtku, AKWO 3agaHa TeMmnepa-
Typa npokaTku suie 900°C, TO YTBOPEHHA YaCTUHOK
rpacity 6yae nonerwyeatucs, TOMy Kpalloi € Tem-
neparypa 900°C un Hwkde. 3agaroun Temnepartypy
npokatkn 900°C 4K HUXME, MOXKHA MigBULATU AMOBI-
PHICTb OTPUMAaHHSA NUBAPHOrO 4YasyHy 6e3 4acTUHOK
rpadity, Wo yTBOPUNIUCA NICNA NpoKaTKu nucta. Kpim
TOrO, U npoueaypa MoXe 3acTOCOBYBaTUCH AN Te-
pMiuHOT 06poBKku A0 npokaTku, TOOTO, AKWO 3agaHa
Temnepartypa HarpisaHHs Buwle 900°C, yTBOPEHHs
yacTuHok rpadpity 6yae nonerwysaTucs, TOMY Kpa-
woto € Temnepatypa 900°C un Huxue.

MoTim Byae obrosopeHa TemnepaTtypa TepMivHoT
06pobKuM nicna npokaTku NUBAPHOTO YaByHY. TyT Mme-
TO uiel TepmivyHOT 06pobku € nonerweHHsa cepoi-
JaneHoi rpadpitusadii. Mpu Temnepatypi TepmivHOT
06po6kn 900°C uu HuK4Ee AnA MpoTikaHHA cdepou-
JanbHoT rpaditusadil noTpibeH 3Ha4HUiA vac, TOmy
Kpalloto e TemnepaTtypa suwle 900°C. BepxHa mexa
TeMmnepatypu TepMiuHOT 06poBKU KOHKPETHO He 06-
MEXYETLCA, OAHAK, SAKWO LUA Temnepartypa BULLE
1150°C, TO MIUHICTb 3HUXKYETLCA, | MOXe iICTOTHO 36i-
NbLUMTUCS HaNPYXEHICTb TepMivyHOT 0Bpobku, ToMy
KpaLLoio € TepmiuHa 06pobka npu 1150°C um Huxue.

Hani 6yne obroBopeHuin yac TepmivyHoT 06pobku
nicnsa NPoKaTKWM NMBapHOro YaByHy. OCKifbKM B AaHO-
MY BMHaxXoAai AodaeTbeca areHT cdpepoiganisauii, crae
MOXINUBUM NPOTIKAHHA cpepoigansuHoT rpadpitusauil
3a Manuin vac. AKwo 4Yac HarpieaHHs nepesuwlye 60
XBUIMUH, iHOAI BiAOYBAETLCA YKPYMHEHHS YaCTUHOK
rpacity. Konu ue mMoxe Biabytucsa, nepeBakHo 3a-
JalTb 4vac TepMmiuyHol o6pobku nicna npokatku 60
XBUNUH Y1 MeHwe. Y BignosigHocTi 3i cnocobom pa-
HOro BUHAaxXoAdy, HaBITb MpuW 4aci TepMivHOT 06pobKu
piBHOMY 60 XBUIUH YW MEHLUE, MOXHa oTpumMaTi nu-
BapHUIA YaByH 3 PIBHOMIPHO PO3MOAINIEHUMU B HBOMY
APiBHUMKU YacTUHKamK rpadity.
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Y AaHOMy BUHaxoAi 30BHILLHA MOBEPXHA 4acTu-
HOK rpadpiTy nicnsa TepmiuHoT 06poBKM npokaTaHoro
NUBAPHOTO YaBYHY YU TOHKOro Bianutoro Hanisgab-
PUKaTHOro NPOAYKTY Ta iH. YaCTKOBO YU LNKOM MOK-
puta (pepuTom. FAKWO WBWAKICTE OXOMNOMXKEHHA Npu
Ui TepMivHin 06pobLi € BUCOKOW, TO NMUBAPHMIA Ya-
BYH Yy MiacyMKy 6yae oxXonomKeHuit go ictotHoro ¢o-
pMmyBaHHA hepuTy i KinbkicTe eputy Byae HesHau-
HOL0.

Omxe, Ana 36iNblEeHHA YacTUHKM cbeputy B nu-
BapHOMY YaBYHi Ba)XNMWMBO BUTPUMATM 4ac ANA YTBO-
peHHa dasu eputy. MNepeBakHO NUBApPHUA 4YaByH
BUTPUMYIOTL Npu Temnepatypi Bia 730 go 650°C y
npoueci OXONMOMXKEHHs nicna TepMmivyHOT 06pobku,
Hanpuknag, Kpawuii yac BUTPUMYBAHHA B LUX YMO-
Bax cknagae npubnuaHo Big 30 XBUNuH oo 1 roguHu.
Kpim TOro, sk iHWMiA cnoci6, nepeBaHO, NOCTYNOBO
OXOSIOAXKYIOTb fIMBapHUiA yasyH Bia 730 go 300°C y
npoueci OXONnomXXeHHsA. NepeBaXkHO LUBUAKICTb OXO-
NOJXKEHHA NiATPUMYIOTL PiBHOK 10°C/XB UM MeHLWe.
Takoxx MOXXyTb OyTu BUKOPUCTAHI o6uaBa Ui cnocobu.

Mpu Temnepatypi Buwe 730°C ctaH deputy crtae
HecTabinbHUM, ToAi K Hwk4e 300°C deput yTBOpIO-
€TbCA BaXko. KpiMm TOro, npu LWBUAKOCTI OXONOAXEH-
HA Buwe 10°C/xB KinbKicTb PEPUTY LLBUAKO 3MEHLLY-
€TbCA.

MoTim 6yae poO3rnNsiHyTUIA NUBAPHWIA YaBYH 3 KOM-
noHeHTamMu 6inNoro 4aeyHy, y AKOMY AMUCMEproBaHa
BENUKa KinbKiCTb CAMOWEHUX YaCTUHOK rpadiTy 3ria-
HO 3 UMM BUHAxXoa0M.

Besniu  gucneproBaHuMx CROWEHUX YacTUHOK
readpity cknagaetbCa 3 4acTUHOK cdpepoigansHoro
rpadpity, CNMAOLWEHUX 3a pPaxyHOK NPOKaTKW, TOMY
NOBEpPXHA po3ainy Mk YacTuHkamu rpadpity i 6aso-
BMM 3ani3oM € rmagkol, NpuYoMy KOXKHA 4acTUHKa
NPUCYTHSA HE3ANEXHO Bif, iHLLKX.

Y piBHi TexHikn He Byno BigOMO NUBAPHOrO YaBy-
HY, SKWA BUABNAE Taki BNAcTUBOCTI. Y pesynbTarTi
OTPUMAHHA NUBAPHOTO YaBYHY 3 TaKUMWU BRACTUBOC-
TAMU, K Y JAHOMY BUHaAxXodi, Moxke 6yTu 3abesneve-
Ha xopowa o6pobntoBaHICTb, a TAKOXK XOPOLLI Xapak-
TEPUCTUKU raciHHA BiGpauil i NOrMMHaHHA 3BYKY.

SAKLWO CAnOLWEHi YacTUHKK rpadpiTy cTalTb BENu-
KUMU, TO 0GpPOBIIOBAHICTL YaByHY NOripLIYETLCH, TO-
MY LUMPUHA YaCTUHOK rpadiiTy nepeBakHO cknajae
0,4 MM 4/ MeHLIe, a A0BXUHA - 50 MM YK MeHLwe.

3a paxyHOK NPUCYTHOCTI CrSMOLWEHUX YaCTUHOK
readpity B NMUBapHOMY YaBYHi, 30BHIWHA MNOBEPXHSA
AKMX YaCTKOBO YK LNKOM nokputa peputom, goaar-
KOBO NokpallyeTbcs o6pobntoBaHicTb. KpiMm Toro, ans
3abesnedeHHs oBpobnOBaHOCTI KiNbKiCTb heputy,
O NMOKPMBAE 30BHILLHIO NOBEPXHIO YaCTUHOK rpadiTy,
nepesaxkHo € NiaBULLEHOK. YacTuHka deputy B nu-
BApHOMY 4aByHi nepeBa)kHo cknagae 70% (sig o6'e-
My) un Binble, nepesaxHiwe Big 80 go 90% (Big
06'emy) uu Ginblle. AKLWO YacTUHKa heputy B NUBap-
HOMY 4JaByHi cknagae meHwe 70% (Big 06'emy), TO
06pobnioBaHicTbL A0 NeBHOT Mipu noripwyerbcs. TyT
yacTuHka hepuTy B NMBAPHOMY YaBYHi 3HAXOAUTLCA
LUNAXOM BWU3HA4YEHHA BiAHOCHOT nnowy ¢pepuTy B no-
nepevyHoMy nepepisi NMBapHOro YaByHy. Lle sHaueHHs
BiAHOCHOT nnowi chepuTy Takox Moxe 6yTu 3HailaeHe
LUNAXOM aHanisy 306paeHHs Ta iH.

Y piBHI TexHiku He 6yB BigOMUIA NMBAPHUIA YaBYH,
WO BUABMAE Taki BRNacTUBOCTI. Y pesynbTaTi OTpu-
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MaHHA NUBAPHOTO YaBYHY 3 TAKUMU BMACTUBOCTAMMU,
K Yy AaHOMY BUHaxodi, Moxke 6yTu 3abesneveHa xo-
poLua 06pobnoBaHiCTb.

3as3HayYeHUin BULLE NUBAPHUKA YaBYH OTPUMYIOTH
WNAXoM AodasaHHA areHty cdpepoiganisadii B poan-
naB KOMMOHEHTIB 6inoro uasyHy, NUTTA po3nnasy 3
METO OTPUMAaHHA BigNUTOro HaniecgpabpukaTHOro
NPOAYKTY i rapa4ol npoKkaTku LbOro BignuToro Hamnis-
tabpukatHoro npoaykrty. MNoapobuui cnocoby BuUpo-
GHUUTBA ByayTb PO3MNSAHYTI Ni3HiLWe.

KpiMm TOro, pakTuuHa KinekicTb KOMNOHEHTIB 6ino-
ro YaByHy, L0 CKMagalTb KOMMO3ULi0, 3a40BOSLHSE
yMOBi (y Mac. %): (%C) < 4,3 - (%Si) +3 i C>1,7%,
nepeBaxxHo (%C) < 4,3 - 1,3*(%Si) i C= 1,7%, i € Ta-
KM >Ke, K B OMUCI NMBAPHOro 4aByHy 3i cdepoina-
NbHUM rpagiTom.

JoJaTtkoBo € Kpawum BBEAEHHSA, WOHaNMeHwWe,
oaHoro 3 Cr =0,1 mac. % i Ni 20,1 mac. % sk Kkommno-
HEHTIB NUBAPHOro 4aByHy, Y TaKuid e cnocib, sk B
onuci nNuUBapHOro 4YaByHy 3i cdpepoiganbHUm rpadi-
TOM.

AucneprosaHi CnnOLWEHi YacTUHKK rpadiTy KOM-
MNEKCHO 3B'A3aHi 3 YaCcTUHKamMu, WOHaANMeHLWe, OgHO-
ro TMNy 3 okcuais, cynbdifgis, Yn HITPUAIB KOMMNEKC-
HUX CMOMyK enemeHTiB areHTy cdpepoiganisauii. Tyt
TEPMiIH «areHT cdpepoiganisayii» O3Ha4yae areHTu
cthepoipanisauii Fe-Si-Mg, Fe-Si-Mg-Ca, Fe-Si-Mg-
P3M, Ni-Mg Ta iHwWi, KOTpi 3aCTOCOBYIOTLCA Y BUPO6-
HUUTBI NUBapHOro 4aByHy 3i cpepoigansHum rpadi-
TOM, | KOHKPETHO He OBMEXYETbCA. SKLWO eNneMeHTH
areHty cdpepoiganisauil NPUCYTHI B NUBApHOMY YaBy-
Hi, Ui enemMeHTn B gMCNeproBaHoMy areHTi cpepoipa-
nisauii 3B'A3YOTLCA 3 KUCHEM, CIPKOK i@ a30ToM Yy
3anisi 3 yTBOPEHHAM 4YacTUHOK OKcuAis, cynbdigis,
HITPUAIB Ta X KOMONEKCHUX cnonyk. Lli cnonyku cny-
XaTb 3apogkaMu Ans OCaf KeHHS 4acTUHOK rpadity
nig 4yac TepmivHoT 06pobkn OO NpoKkaTku W y Npoueci
NPOKaTKK1, y CUITy 4YOro YTBOPHOKTLCA YaCTUHKK rpadi-
TY, WO KOMMMNEKCHO 3B'A3aHi, WOHaANMeHLWe, 3 Og4HUM
TUMOM LMX YaCTUHOK. YacTuHku rpadity, Wo komnne-
KCHO 3B'A3aHi 3 UMMU YacCTMHKaMU, CNAOLWYIOTLCH B
npoueci NpoKaTku.

Sk KOHKPETHI enemMeHTu areHTy cdepoiganisauii
Kpawmmu € Mg, Ca i pigkosemeneHi metanu (P3M), 3
TOUKM 30py edpekTy NpUcKopeHHsa cdpepoiganisauil.
Cepep uux MeTanis, MarHiii mae ocobnueo CUNbHUI
edhekT | TOMY € Kpawum. OTxe, aK areHT cpepoigani-
3auil Kpawlow e cnonyka, wo mictute Ma, Ca uu pig-
kosemenbHi mMetanu (P3M). AreHT cdpepoiganisauii
Moxe 6yTu iHauBiAyanbHUM ENEMEHTOM, YW ABNATU
coboto cymiw Garatbox enemeHTiB. Y 6yab-sKOMy
BMMNAAKY NPOABNAETLCA ePEekT areHTy.

Kpim TOro, HaBiTb ANS NUBapHOro 4YaByHY 3 AUC-
nepropaHUMKU CNMOWEHUMU  YacTUHKaMuU rpadiTy,
BNAacTUBOCTI BiANUTOro HanisabpukaTHOro npoayk-
Ty, OTPUMAHOrO LWIASAXOM NUTTS PO3nnaBy, i cnocié
OTPUMAaHHA BiANUTOro HaniehabpukaTHOro NPOAYKTY
€ TakuMu X, SIK | ANS NUBAPHOTO YaByHy 3 AUCMEPro-
BaHUMKU chepoigansHUMU YacTUHKaMu rpadiTty.

Ak po3rnaHyTo BULWE, BianuTUiA HaniBdabpukat-
HWUI NPOAYKT, OTPUMAHUIA 3a CNOCOBOM AAHOTO BUHA-
X04y, HEe YTBOPKETLCA 3 YacTuUHKamu rpadity ycepe-
OWHI, a 4YacTuHKK rpadpity yTBOPIOKOTLCA NisHilWe, 3a
paxyHOK BignoOBIigHOro HarpiBaHHA [0 NPOKaTKU 4K
HarpiBaHHsa nicrs NPoKaTkM, TOMY MOXHA AOMOITUCA
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MILHOCTI, 3 ypaxyBaHHAM T 3HWKEHHS Npu npokaTyi,
3abe3neunTu rapadvy npoKatky i oTpuMaTu pisHi Tunu
NMBApHOTO YaByHy.

[HWKMKU crioBamK, y XoA4i HarpisaHHsa i rapadqoi
NPOKaTKNU enemMeHTn B AUCNEeproBaHOMY areHTi cdpe-
poiganisauil 3B'A3ylOTbCA 3 KUCHEM, CIPKOK A a30TOM
y 3anisi 3 yTBOPEHHAM OKCUAiB, cynbgiais, HiTpUAIB
Ta X KoMnnekcHux cnonyk. Lii cnonyku cnyxkatb 3a-
poakaMn NS YTBOPEHHA cdpepoiganbHUX 4acTUHOK
rpadpity, TOMY 4acTuHKU rpadpiTy po3nogineHi piBHo-
MipHO, NPUYOMY LUMX YaCTUHOK Barato i BOHU MaKOTb
Mani posmipu. OcCkKinbkn cpepoigancHi 4YacCTUHKK
rpadity igeansHO guUcneproBaHi, TakuM YMHOM, none-
rLIYETLCA NPOLEC rapsayoi NpoKaTKu.

Kpim TOro, npokaTtaHMin NUBapPHUIA YaBYH MICTUTb
AucneprosaHi CnOWEHi YacTuHkK rpadity. BoHU He
3B'A3aHi M coB0L0, | NPUCYTHI HE3aneXxHoO oaHa BiA
oaHOT. Kpim TOro, noBepxHa po3giny Mix yacTUHKaMu
rpacpity i 6azoBuM 3ani3oM € rnagkon. TakuM YUHOM,
3a paxyHOK JUCMEPryBaHHA CMMIOLWEHUX YaCTUHOK
rpacpity BUXOAUTL NUBAPHUIA YABYH 3 BiAMIHHOW 06-
pobntoBaHicTio. BignosiaHUM 4YnMHOM MOxe 6yTu 06-
paHa 6yab-aka HacTynHa XOnogHa npokartka, Bigno-
BiAHO A0 3aJaHoi TOBLUMHM i maTepiany npoaykTy.
SAKWO nNig 4ac NpoKaTkM B YaBYHi BiACYTHI enemMeHTu
areHty cdpepoiganisadii, TO yacTuHku rpadity asns-
10Tb COB0I0 He cdhepoinansHuil rpadit, a yTBOPIOIOTb
rpapiTHi Macu 4u BignpausoBaHuid rpadit, npu4omy
NOBEPXHA PO3AiNy MK YacTUHKamMu rpaduiTy, cnno-
LWEeHMMKM Mig 4Yac npokartku, i 6a3oBuUM 3ani3om cTae
LIOPCTKYBATOI YK CITYACTOLO, TOMY Nig Yac NpoKaTku
MOXYTb YTBOPUTUCS TPRILMHU, | oTke, Byae noripuy-
BaTuca 06pOBNIOBAHICTL | iHLWI NOKA3HUKKU nMCTa npo-
KaTy.

Mig 4vac rapa4oi npokatku, Konu Temnepatypa
HarpiBaHHa A0 NPOKaTKU i Yy Npoueci NpokaTku ckna-
AatoTb 900 °C 4u HUKYE, YTBOPEHHS YacTUHOK rpadi-
Ty CTae 3aTpyaHeHuu, ToMy Temnepartypa suwe 900
°C € Kpallot. 3a paxyHOK 34iNCHEHEHHA HarpiBaHHSA
OO0 NpoKaTKU i npouecy npokaTku npu Temneparypi
BuLe 900 °C y xofi HarpisaHHa 40 NPOKaTKU A y Npo-
LecCi NpoKaTKM YTBOPEHHS 4acTUHOK rpadpity noner-
LWYETLCA, | CNMIOWEHI YacTUHKA rpadpity iaeansHo
AUCMEPIYIOTECA B OTPUMAHOMY TUBAPHOMY 4aBYHI.
TYT BEPXHS Mexa TeMnepaTypu HarpisaHHa o npo-
KaTku i y npoueci NPoKaTku KOHKPETHO He oBMexKy-
€TbCH, | BOHA MOKe 6yTu AouinbHoO nigibpaHa, ogHak,
3a3Buyai Ui onepauil MOxyTb OyTu 3AiACHEHi npu
Temnepartypi nnaBneHHsa 3aniza, 10610 npu 1150°C
YU HUKYE.

Ton hakT, WO 30BHILIHA MOBEPXHA CNMIOLWEHNX
4acTUHOK rpadpiTy B NIMBAPHOMY YaBYHi 4acTKOBO 4
LiNKoM nokputa ¢eputoM, A0AATKOBO MoKpallye 06-
pobntoBaHicTb. Kpim Toro, ansa 3ateaneyeHHsa 06po6-
NIOBAHOCTI, NepeBaXkHO 36iNbLUYIOTL KiNbKICTb hepu-
Ty, WO MOKPMBAE 30BHILLHIO MOBEPXHIO 4YaCTUHOK
rpadpity. YactuHka dpeputy B NONeEpedHOMy nepepisi
yaByHy nepeBa)kHo cknagae 70% um Ginblie, K 3a-
3HAYEHO paHiwe.

AKWO WBUAKICTE OXOSOAKEHHA nicna rapadoi
NPOKAaTKN € BUCOKOK, TO NUBAPHWUIA YaBYyH Y NigCYMKY
OXONOMXKYETLCA paHille, HXXK B AOCTATHIN Mipi yTBO-
putbCa (peput, | TOMY KinbKiCTe bepuTy € HepgocTarT-
HbOK. OTXe, ANnA NiABULLEHHA 4YaCTUHKW bepuTy B
NMBapHOMY 4aByHi Ba)kKNMMBO BUTPUMATU 4Yac And
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YTBOPEHHA pasn deputy nicna rapa4vol npokaTku.
[NepeBakHO NMBapPHUA YaByH BUTPUMYIOTH OAUH pas
npu Temnepatypi Big 730 go 650°C y npoueci oxono-
J>KEHHSA nicna rapadoi npokaTku. Hanpuknag, kpalui
yac BUTPUMYBAHHSA B LMX YMOBax cknagac npubnus-
HO Big 30 xBunuH Ao 1 roguHun. Kpim TOro, K iHWWIA
cnoci6, nepeBa)kHO, y NpoLUECi OXONOMXKEHHST NOCTY-
NOBO OXONOAXYIOTb NUBAPHUMIA YaBYH Y AianasoHi Mix
730 i 300 °C. lNepeBaxkHO LUBUAKICTb OXONOAXKEHHSA
NiATPUMYIOTE PiBHOIWO 10°C/XB UM MeHLwe. TaKkoxK MOo-
XYTb 6YTU BUKOPUCTaHi o6uasa Ui cnocobu.

Mpu Temnepatypi Buwe 730°Ci craH deputy
cTae HectabinbHuM, TOAi K Hwide 300°C cheput
BaXKKO YTBOPKETLCA. KpiM TOro, nNpu LWBUAKOCTI OXO-
noaxxeHHsa suwe 10°C/xB KinbKicTb heputy LWBUAKO
3MEHLUYETLCA.

Konu nuBapHWii 4aByH Micna rapa4yol nNpokaTtku
aBnsae cobolo NUCT, MOro MOXHA 3rOPHYTU B PYIIOH.
Ona nigBuLEHHA KiNbKOCTI dpeputy B LEN MOMEHT,
NEPEBAaXKHO, 3rOPTaHHA NPOBOAATL NPU Temnepartypi
Bia 750 po 550°C, ockinbku npu ubomy 3abesnedy-
€TbCA MOCTYNOBE OXONOKEHHA. Y UbOMY BUMNAAKY
3a3Buvail  LUIBUAKICTb OXOSIOAKEHHA NIATPUMYIOTh
piBHOKO 10°C/XB 4M MEHLUE.

Mpu TemnepaTtypi Buwe 750°C 3aBepLUEHHA Npo-
KaTKK i 3ropTaHHs ctae yTpyaHeHuM. 3 iHWworo 6oky,
AKLLO 3ropTaHHS NPOBOAATL NMPU TEMNEPATYPi HUKYE
550°C, KinbKicTb PepUTY LUBUAKO 3MEHLIYETHLCA.

Kpim Toro, nuBapH1Mit 4YaByH, WO MICTUTbL gucnep-
roBaHi CNSIIOWEHI 4YaCTUHKKM rpadpiTy, OTpUMaHuUin
LWNAXOM rapa4voi NpoKaTku, ik ONUCaHo BULWIE, Y pasi
notpebu, Moxe GyTu nigaaHuii 4OAATKOBO XONOAHIN
npokatui.

CnnioweHi YaCcTUHKK rpadpity nerko nornuHarTb
BiGpauito, y NOPIBHAHHI 3 NMBAPHUM YaBYHOM 3i che-
poigansHUM rpadpiTomM, TOMY 3'ABASETLCA MOXIUBICTL
OTpUMYBAaTU NIUBAPHUIA YaBYH 3 MOKPALLEHUMU NOKa3s-
HUKaMK raciHHa BiGpaujil i NOrmMHaHHS 3BYKY.

Mpuknaau

Mpuknag 1

PosnnasnawTe y NNaBuUnbHIA nedi XiMivyHi KOMMIo-
HEHTU KOXHOTO 3 JNMBAPHMX YaBYHIB, 3a3HAYE€HUX y
Tabnuui 1, godalwTb areHT cdepoiganisauil, noTim
posnnas BigNUBAalOTb Yy KBagpaTHy nusapHy ¢opmy
(3i ctopoHoto 100mM) . Binuii yaByH nigaatoTb rapadii
npokartui, abu oTpumMaTu NUCT rapsadol nNpokaTku, To-
BLUMHOK 3,5MM. HYacTuHU nucta rapayoi npokaTku i
wraby xonogHoT NpoKaTku, OTPUMAHY LUMSXOM Npo-
KaTku 6inoro 4yaByHy, nigaatTb TepmiuHin 06pobui B
HarpiBanbHin nedi. Tlicna 3aBepLUEHHS HarpiBaHHsA
3pasku OXONOMKYIOTL A0 KiMHATHOT TemnepaTtypu B
3aJaHOMY TEMNEPATYPHOMY PEXUMI.

3 iHworo 60Ky, y NOPIBHAMNLHUX NPUKIAAYX OTpU-
MaHi 3pasku 3 BUKOPUCTAHHAM TpaguUiiHOT TEXHOMNO-
rit. KOHKpeTHO, y lMopiBHANLHOMY npuknagi 1 posnu-
BalOTb TPagUUiRHUA PO3NSaB SIMBAPHOrO 4YaByHY 3i
cpepoipansHuM rpadpitom, i OTpUMaHWA BIgAUTUIA
HanishabpukaTHUA NPOAYKT NigaalTb rapadiin npo-
katui. Oani, y MopiBHAnNsHOMY npuknagi 2 posnnas
NUBAPHOTO YaBYHY i3 CUCTEMOI KOMMOHEHTIB 6inoro
YyaByHy po3nuBalTb 6e3 aogaBaHHa Byab-aKoro are-
HTY cdpepoiganisayii, i oTpUMaHuid BIANUTUA Hanie-
cabpukaTHMA NPOAYKT NiadalTb rapadid npokarui,
XONOAHIA npokaTui i noTiMm TepMivniin 06pobui nicna
npoKaTKu.



19

BiabupatoTe 3paskM OTpUMAHMX BignMTUX Hamie-
abpukaTHbiX NPOAYKTIB, NUCTU rapa4vol MpPOKaTKu,
wrabu XonoaHoT NPOKATKM i NUCTU TepMivHOT 06p06-
Ku, i JOCRIAXYIOThL cKknag ocagxeHux ¢as, 3a gono-
MOFOI CKaHYKUOro enekTpoHHOro mikpockony (CEM)
3 NPUCTABKOI ANA PEHTIEHIBCLKOT Andppakuii, i yucno
ocagaxeHux pas sa gonomoroo CEM. Hani gocni-
DKYOTE POPMY | uMcno 4YactuHok rpadpity 3a gono-
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MOFOH ONTUYHOIO MIKpOCKoNy. KpiM TOro, KOXeH fuc-
TOBUI NPOAYKT NigaalTe KOposii nig Jietd KOposiiHo-
ro po3unHy Nytal, abu BUSIBUTU CTPYKTYpy MeTany,
WO MOTiM AOCNIAXKYIOTE Nid ONTUMHUM MIKPOCKOMOM 3
METOI0 BU3HAYEHHA BIZHOCHOT nnowli deputy (iHOAI
HasuBaeTbCA «4acTuHka deputy»). L pesynbratu
y3aranbHeHi B Tabnuuax 2 i 3.

Tatmsm L
" c Si 14, 3=4%84) /3[4, 3-1,.3 (851 Cr Ni Mg Ca PoM Tui ATERTY
&3] (%) (%) {%) (%) 1% (%) (%Y (%) chepoipanizandi
1 1,8 1,8 4,9 2 - - 0,0L = - Fa-Si-Mg
2 2,0 1,5 3.8 Z,4 = - ~ 4,01 = Ca=gi
B 3 2,5 | 1,2 4,7 2,7 - - - - 6,005 Fe-PEM
4 30 0,9 4 31 - - 0,06 - - Fe-Mg
1 5 1 3,35]0,3 4,2 3.9 - - 0,02 | 0,003 - Fe-8i-Ca-My
3 %7 1 0,4 4,2 3,8 - - 0,03 - 0,1 Pa-$i-Mg-EEM
H 7 3,0 0,95 4,1 3,7 g, 1 - = = 0,05 | Sualwanws MeTadss
B 2,8 0,5 4,1 3,7 34,0 = = Dy E0S - Ca-5i
A o 3,% 1 0,3 4,2 3,9 - 0,1 0,04 | 0,008 - Fe-8i-Mg-ta
14 3,0 40,01 £,29 4,23 ~ 3,5 0,03 - - Ni-ig
X 11 | 2,5 | 0,9 4,0 3,1 3.8 | 1,8 | 0,08 - 0,05 Fé-§1-Mg-PaM
1z 3:7 9,2 4;2 4 - -~ 0,03 - 1 Fe—-S5i-Mg-P3M
1 13 | 3,54 0,3 4,2 3,8 - 0,1 g,04. | 0,008 - Fe-Ri-Mg~La
1q 2.5 Z,8 3.6 1,7 - 0,3 0,02 - = Ni—Mg
il 15 3,0 1 3,8 3,1 -0,3 - - - - 0,07 | Swiwaml Meran
16 § 3,0 2,0 3.9 1,7 - - - - - Fe~3i-Mg
17 3,5 0,7 4,1 3,4 - - 0, 04 0,004 - Fe~81~Ca-~Mg
Hopias. 1 3,8 2,5 3,5 L - - 0,03 - - Fe~81-My
npMEnan 2 2,8 | 0,5 4,3 3,7 - - - - - -
{(SHax % noncwmod o3HAYaE «Mac.¥n)
Tadmaus 2-1
T UBHORICTE FanaroBKa
T pa T Hae BUTEMMISL | CRONCITREH—
¥ ouai ;m Ao, repemivEol [Tepmiy. nicna ua nicama | TpORAYR fpagin URCHG BRIDUGHL Y
p( < )”‘ apoKaTHa POOKK  [OBpotK] wepMiv. repuit. i -
e [l ] {xpisgi. ) | oOpotiry oSpobk Hasgs |, 5 D.ufn‘ § minsricrs
[Si (T Cfneum) igupp PoPME) RicHE e {5y
{dEM ")
L 2 3 4 5 & 7 8 2 10 13 312 13 14
” Jluer
la 900 HeMae 910 60 3 rapsoprg | HEMAE . Mg-0-9 180
B Bpowaty
] Wraba
2a 330 e 1000 20 650 5 xoapmore | FEMRST - Ca-0-5 &0
MPOKETY
a i, {Hraca 150
Yoy 8OO e 350 40 8 AN SRRV B PIM-0:5
apowaTy
H Jluer .
- da 320 HENRE 8985 {39 2 TAPFYONO: | HMeMas Me-0-4 1006
apokaTy
Jser y
A Sa 780 HeMaE 360 30 0,2 capmiore [HeMAG] - ]‘38'0‘3 230
poxaTy Co--3
Tfrah; <
_iea] 300 = 1000 2 1 ontasoro [Reas - M08 500
X — P3M-0-S
- . B " ilbvaba
la 820 & 510 40 730 20 Xompwore | ROMIE] - PAM-O-S 150
1 upoxaty
Juer 3 )
Ba B50 HéMae 350 25 5 rapanere |MeMae] - Ca-(-§ )
I SHOKATY.
- o Tuer -
Ya 850 woMaE 430 50 8 vipsagne | HEMAS Mg0-3 220
npusksTy CaOs
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Tipostmmenns i 2-1

1 2 3 ] 3 [ 7 3 3 i i1 iz 3 hES
e j Hlwata
10a P50 g 1600 & iG XoROARONG | HEMaw[ - Mg ~0=8 180
B npoxary
~ . . Jhwer - -
1la 840 HEMAS 188G 10 30 apgdoro ¢ REMAE]  ~ 7‘;;1_‘0;‘" 308
u WhaRaTy PRU-0-%
1 Frab: A
12al  gog e 1000 < 5 xononnorn | BoRel - Mg-0-8 150
npoKaTy P08
i Jser
13a 850 HEMAT 800 sa TQ0 1 rapz‘:(\m nawas| - 259
SPORATY
. Jimer .
A lida 900 neMan 950 &0 ~ 2 fapasory | HemaRy - Mg-0-5 806
RPOKATY
Vtacr
X 15a 800 HeMAE 1050 B - ¢, 1 rapx:(.:rn nemae! - PoM- -5 120
wpoRATy
11kralis
L, |esl B30 e 1600 30 700 10 onontaro | Bemasl - Mg 69
TOSKATY
17 Jiuc
bsi 1o HeMAs 910 20 - 5 rap::;ro Hemae! - ?"19‘(3“% 450
a poKaTy Ca-0-5
ey CPeps
L g0 HEMAE - - = - B BO0 HE=05 90
Hopis. e ‘:[f;:;{: Y 5
IpR- . 1krala "
el | 2 20€ oS 2000 60 ~ 28 xonoauoro | HemMasl - -
ApOIATY
* Haend SRR 03HAAE BRIUGIeHHE pashipom Bin 0,05 mo 5 kv
Tabpas 2-2
et npoay Ky
b Tpadix Bimnmouennus®
- BB . . o a § Yacrxa dreprry Ofpobnsoaaricts®*
sieTs fopms. | KinpKicTs Faare Tekimustiors (w7 Crag %)
1 2 3 4 3 <Y 7 3 Q@ 18
1a o oEepa 100 Mg-0-§ 180 ¥ rpadiai 85 1
23 e SgEps 50 Ca=0-8 &0 ¥ ppadlri 30 2
EE] @ | cdepa 120 PEM-0~3 150 ¥ rpagivi 55 2
E] da Goeapa q00 Mg-0-5 1000 V mpadivi 8¢ 1
0SS
5a € cibapa 240 Mg~0-3 250 ¥ rpadimi 100 it
u . Caz0=s
Ba & agepa 400 Mg -5 500 ¥ rpagici an 1
BA=0=8
“ 73 & ciepa 114 PAM-0-5 156 ¥V opagiti 50 2
e cieps 50 La-g~s an ¥ ppagied 338 2
Mg-0-8 .
3 2 ceepa 200 ; 220 ¥ Fpagivl 30 3
A a 1) depa a5 paglei 3
10a e chepa 150 Mg=0-& 180 Y rpadizi 58 2
Z Ila & chepa 250 Hg=0=8 300 ¥ rpagpiri 5 3
N B P3M-0-8 o s
Mg-0-8
12a & cpipa 100 150 ¥ rpagiri B 2
1 aeps P3U-~O-F pag
Mg-0-3 R
13a | = |etepal 220 4 250 ¥ rpagiri 196 3
B C2-0-~8
14 e chepa 400 My-0=3 800 ¥ rpapiti 35 i
T%a & egepa| 100 PAM-0-3 120 v vpapiei 160 1
iGa & Chepa 250 MG~0~-5 300 Y rpadiini g5 2z
Tipoxermesns tadi. 2-2
1 2 3 4 5 6 ¥ & 9 16
Mg=0-5 . ] )
19a| e [epesa| 300 g-0-3 450 ¥ rpabiri 95 1
Ca~0=-3
Topiss. ~ wEp . 4 v AP IT ¢ 4
S & 80 My-0~$ 20 rpagivi
2 | vewmae] | - Y A

* (HIRGHD BIHOWENE R DIHAYAL SIGHOHOHES Posipod Bl 0,85 1 5. mit;

**O0pofimonanicrs CUIRIOIOTS 32 BHIpODYRANRAN SIHHRHIIE BACTVIHIDG WHOM: 1- Blnsinka; 2- gobpe; 3- a31o8inni0; 4- norano
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Tefma 3-1
Temnepacypa N N JEaTQTosRa
- 2 Temneparypa | Beroxices
» rdpfqol BUTDMMES | OXOROTREMES xonoj;ma Aposyrr i Brigoueniat
npoKa T c) (e | (Rpokamka Tpadis . [ETeEE
(e - e
iy 910 0,2 HEMIC Juer Tapalore ApeRarTy | 2eMas Mg-0-8 180
2B a50 20 & WraGia AORORKITE. DPORETY | verds Ca-0-8 6U
3b L0489 730 <] =3 lix363 XONCHAGHD NPOKaTy | HeMas P3M-0-5 150
B * 1
4b 920 1 HEMHE JdunT TapsvoTo fpokaTy | heMasd Mp-0-§ 1000
5b 1180 8 neMas Dpod PAPHYUTD NECRATY HEMAR N‘[gwq-b 250
#® Ca=0-5
&b 950 0,1 >3 Moafds XOROEHHED OpoEawy | iNad gﬁg;i 500
" 7h 1010 & =4 Nirafa RONCEHEOTY RPpUXATY | HeMae P3M-O-5 139
b 110Q 2 HENAGE THCT PARATHLO NRORATY | wonas Ca-2-8 60
A jele} 910 65Q 18 HeMae AncT TAPLYODS NPOKATy | dHeMae l\éfﬁ:g 220
100 1120 3 = Weadd NOROOHOPO HPOKATY | HeMac Mg-0-§ 184
X i1b G50 0,5 HaMae T TapANOTe HEpoRaTy | ReMAT !\_’Ig--O»S—! 300
PIM-O-3
1 Mg-G-3
Q z Urats oM xEVY 2e 5
iZ2b 50 1 HraGa XOMOJHOTO DPONEYY | HEMas PIMLCLS: 150
T >
- 13b 950 00 1 HeMAE JMe® DapANOTe JpoKaTy | nenae héf_g_g 256
14b 1950 - 0,2 -] Hrafa RORCGIHOTO NpoKaty | HENaE Mg-0-8 800
A 18h. 950 T 2 HEMae JigoT TApSNONG TIPORATY | neMEs PIM-0-8 120
1éb 1008 - 5 HEMAE. flwer raprGaps npordry | Hemae Mg-0-5 300
19b 1105 - 20 HeMaE HMeY YAPAYONO NPORETY | HeMae 450
¥ HRCRY BRISRSHE) 0SHANAC RIS RS puasiposs i1 0,05 o 5 mum;
Tatmumg 3-2
T sponykta
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Y npuknagax NeNe Big 1a oo 17a oxapakrepuso-
BaHi 3pasku NUCTIB FIMBAPHOrO 4YaBYHY, LU0 MICTATb
6inuiA yaByH, y sikomy aucneproBaHi cdepoiganbHi
YacTUHKK rpadpiTy, y TOn Yac ak y npuknagax NeNe Big
1b po 17b oxapakrepusoBaHi 3pa3sku NUCTiB NUBaPHO-
ro YaByHy, WO MICTATbL BinNuit YaByH, y AKOMY gucnep-
rosaHi CsOLWEHi YacTuHkK rpadity.

3 pesynbTaTiB 3a3HavYeHUX BULIE Npuknaais 3'a-
COBAaHO, WO B MPUKNaAayX 40 BUHAXOAY MOXyTb GyTu
OTPUMAaHi NIMCTU NUBAPHOTO YaBYHY, Y AKOMY AUCMED-
rosaHi gpibHi ccpepoiganbHi uM CRNOLWEHI YaCTUHKK
rpacpity. Lli nucTtn nuBapHOro 4aByHy MOKyTb OyTu
06pobneHi WNaxoM 3ruHaHHA 6e3 YTBOPEHHS TPILLMH.
3okpema, aAna nucTis 3 vactkoto eputy 60% un 6i-
nowe 3abesnedvyetbC  0OpPOOGNIOBAHICTL  LLMISIXOM
3rUHAHHA, Y TOR Yac 9K NUCTKU 3 YacTkoto heputy 70%
yu Ginblue MatoTb BiAMIHHY 06pOoGNIOBaHICTD.

3 iHworo 60Ky, y MopiBHANLHOMY npuknagi 1 Bia-
OyBaeTLCA KpailoBe PO3TPICKYBAHHA NMCTa nig vac
rapa4ol npokatku, i dpopma nucTa € He3adoBIiNbHOLO.
OTpuMaHWA NUCT 3PELUTOD PO3TPICKYETLCA NPU 3rK-
HaHHi. Y TIOpiBHANLHOMY NpUKNagi 2 npu 3ruHaHHi
BiaOyBaeTLCA PO3TRICKYBAHHS.

Hani Ha @ir.1 nokasaHi npuknagu dotorpadiii
CTPYKTYpU meTtany ans sunpobyBaHWX 3paskiB, npu
uboMy Ha &ir.1 (a) nokasaHa CTPykTypa MeTany 3
npuknagy suHaxoay Nela, Ha @ir.1 (b) nokasaHo
CTPYKTYPY MeTany 3 npuknagy suHaxoay Nelb i @ir.1
(C) nokasaHoO CTPYKTypy MmeTany 3 [lOpiBHANbLHOMO
npuknagy Ne 1. Y npuknagi suHaxogy Nela, Ha Pir.1
YacTUHKU rpadpiTy mawTb cdepoigansHy dopmy, y
TOW 4Yac 9K y npuknagi suHaxogy Ne 1b 4acTUHKK
readpity € cnnoweHMmu. Ha npoTtueary usomy, y ro-
piBHANLHOMY npuknagi Ne 1 yacTuHku rpadity MatoTb
hOpMY TOHKUX NNACTUH, O 3HAXOASATHCA B LUAPAX.

Kpim TOro, Ha &ir.2 nokasaHi npuknagu 36insLie-
HUX ¢poTorpadpii 4acTUHOK rpadpity 3 npuknagie Bia-
nosigHO A0 BUHaxody. Ha @ir.2(a) nokasaHa cpepoi-
JanbHa vyactuHka rpadity 3 npuknagy Ne 1a, y Toi
yac Ak Ha &ir.2(b) nokasaHa CnnLWEHa 4acTuHKa
rpachity 3 npuknagy Ne 1b. Mo6nu3y UEHTPY KOXHOT
YacTUHKKU rpadpiTy MaeTbCAa BKIKOYEHHA, WO Bigirpae
POSb 3apoaKy Npu YTBOPEHHI YacTuHku rpadity. Kpim
TOro, metrogoMm CEM yCTaHOBMEHO, LU0 BKIKOYEHHSA
no6nu3sy LeHTPyY YacTuHku rpadity Mictute Mg-0-S.

Kpim TOoro, Ha @ir.3 nokasaHdi npuknagun OTOr-
pacpiii cTpykTyp MeTany BunpobyBaHUX 3paskiB nicns

KOpO3iT nig gieto KoposiiHoro posvnHy Nytal, npudomy
Ha ®ir.3 (a) nokasaHa CTpykTypa MeTany 3 npuknaay
Ne 1a BuHaxoay, Ha Pir.3(b) nokasaHa cCTpykTypa
mMeTany 3 npuknagy Ne1b i Ha ®ir.3(c) nokasaHa cTpy-
KTypa MeTany 3 npuknaay 2b. Y npuknagi suHaxogy
Nela, Ha @ir.3 cepoigancHi YacTUHKKU rpadpiTy Mok-
puTi bepuTOM NPaKTUYHO MO BCIi TX MOBEPXHi, ¥y TON
yac aK y npuknaai suHaxoay Ne 1b cnnioLweHi yactu-
HKWU rpadpiTy NOKpUTi PEPUTOM MPaKTUYHO MO BCIK X
nosepxHi. Hasnaku, y 3pasky npuknagy 2b vactuHka
nnowyi pepuTy € HeBenukow. MaeTbeca Cymiw Cnno-
LWEHUX YaCTUHOK rpadpiTy, NOKPUTUX pepuTom no BCil
X NOBEPXHI, i CNOWEHUX YacTUHOK rpadiTy, nosep-
XHSA AKWUX TifIbKA 4acTKOBO NoKputa Peputom. Y KO-
HOMY BMNAAKy YacTuHkK rpadpity nokpuTi doeputom no
BCill TxHilA noBepxHi, i 36epiraeTbca 06pobnioBaHICTbL
mMaTepiany.

Mpuknag 2

Y posnnas NUMBApPHOro 4aByHY, LLO MIiCTUTL 3,4
mac. % C un 0,3 mac. % Si, gogatTe areHT cpepoipa-
nizauii Ni-Mg go smicty Mg 0,03 mac. % i notim 6e3-
nepepBHO BigNUBAaOTL 3a AONOMOIOK BepPTUKANLHOT
MalMHu 6e3nepepBHOro NUTTS 3 PasnNUBOYHLIM NpU-
CTPOEM, BUKOPUCTOBYIHOMU MIigHY nuBapHy dropmy,
OXOJI0[KYBaHY BOAOK), 3 YTBOPEHHAM JIMCTOBOT 3aro-
TiBKM TOBWMHOLO 200MMm i wupuHowo 1000MM, WwWo6
oTpuUMaTu BianMTUiA HaniBabpuUkaTHUIR NPOAYKT.

Ha ®ir.4 nokasaHui 3aranbHUi BUMMS4 MaLLUMHU
6e3nepepBHOro NUTTS.

YactuHy uboro Bignutoro HanisgabpukaTHOro
nNpoayKTy NigaatoTe rapadii npokatui npu 850°C, wob
OTpUMATU NUCT rapsayvoro NpokaTy TOBLUUHOK 3 MM.
Hani yacTtuHy nucta rapa4oro npokaTy niggaarTb Xo-
noaHiin npokarui, wo6 otpumatu wraby XonogHoOro
npokaty TOBWUHOW 1 mM. OTpuUMaHi B Takuii cnocié
MANCT raps4oro npokaTy i wraby XonogHoro npokarty
HarpisatoTe y nedi npu temneparypi 1000°C npots-
rom 30 xBUnuH. o 3akiHYEeHHi HarpiBaHHA NUCTY i
wrabi gaTb OCTYAUTUCA A0 KIMHATHOT TeMnepaTypu.
3 oTpumaHoro sianutoro HaniscgrabpukaTtHoOro npony-
KTy, MCTa rapaqoro npokarty, wrabu xonogHoro npo-
KaTy i TepmiuHO 06pobneHunx nucTis BigbupatoTb 3pa-
3K Ana AocnigaxXeHHa oopMu i po3noainy 4acTuHOK
rpadiTy.

Y pesynbeTari, y BianutoMy HaniscpabpukatHomy
NpoAayKTi i NMCTI A0 TepMivYHOT 06pOBKM BUABNEHI Yac-
TUHKWM OKCUAIB i cynbiaiB MarHit0 Ta iXHbOro Cnony-
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YeHHsa po3mipom npubnusHo Big 0,1 Ao 3MKM, oaHak
YacTUHKKU rpadiTy He BUABNEHi. 3 iHworo 60Ky, B nu-
cTax nicns TepmivyHoT 06pobku BuaBneHi cdepoina-
NbHI YaCTUHKK rpadpiTy, K Yy NUCTI nicns rapa4ot npo-
KaTku, Tak i B wrabi xonogHoro npokaty. Yucno yux
cthepoiganbHUX YacTUHOK rpadpity cknagae npubnu-
3HO 100 YACTMHOK/MMZ2, IO AEMOHCTPYE 3HAYHY KOH-
LUeHTpauilo gucneproBaHux ApiGHMX 4vacTuHok. Kpim
TOrO, YacCTUHKKU, WO CMOCTEpIralTbCa A0 TEePMiYHOT
06pobkun, 6ynu NpUCYTHI ycepeauHi uux ccepoigans-
HUX YacTUHOK rpadity.

Oani, iHwy yacTuHy BignuToro HaniscpabpukaTHo-
ro NPOAYKTY NigaaloTb rapsdin npokatui npu 950°C,
wo6 oTpumartn NUCT rapA4voro npokKarty TOBLUUHOIO
3MM, AKUIA NOTiM 3ropTaloTe nNpu Temnepatypi 600°C.
KpiMm TOro, 4actuHy nucra rapa4oro npokarty nigaa-
I0Tb XOJOAHIN npokaTtui Ao wTabu XoNoaHOro Npokaty
ToBWMHOWO 1TmM. BinbupaloTb 3pasku OTPUMAHOro
BignuToro HanispabpukaTHOro NPOAYKTY, nucta ra-
psyoro npokaty i wrabu XonogHoro npokaty ans
aocnigXeHHa popmu i posnoginy 4actTUHOK rpadiTy.

Y Bianutomy HaniscpabpukaTHOMY NPOAYKTI BU-
ABMEHI YaCTUHKWM OKCUAiB i cynbdigiB mMarHio ta ix-
HbOTO CMOMy4YeHHs po3mipom npubnuaHo Big 0,1 go
3MKM, OHAaK YacTUHKW rpaddiTy He BusBneHi. B nuc-
Tax nicnsa npokaTku MOXe cnocrepiratuca cTaH
CMNIOWEHUX AUCNEProBaHUX YaCcTUHOK rpadiTy, AK Y
NUCTI nicna raps4o’ npokaTku, Tak i B wradi XonoaHo-
ro npokaty. Yucno cepoiganbHUX YacTUHOK rpadity
cknagae npubnusHo 100 YacTUHOK/MMZ, IO JEMOHC-
TPYE 3HA4YHY KOHUEHTpauito AUCMNEpProBaHUX ApiGHux
yacTUHOK. Kpim TOro, 4acTuUHKU, WO CNOCTEpIrarnTbLCA
ycepeauHi BianuToro HanispaGpukaTHOrO npoaykry,
6ynu NpUCyTHI ycepeauHi yactuHok rpacpity. o Ttoro
X, MOBEPXHA YacTUHOK rpadity 6yna nokputa cepu-
TOM. YactuHka nnowi heputy cknagae 98%.

Mpuknag 3

Y posnnas NUBAPHOro 4aByHy, LLUO MIiCTUTL 2,4
mac. % C un 0,7 mac. % Si, aogawTb areHT cgepoiga-
nisauii Ca-Si go smicty Ca 0,005 mac. % i Si go 1
mac. %, i notim 6e3nepepBHO BiANUBAIOTL 3a AONO-
MOTOI BEPTUKANbLHOT MawuHu nNuTTA cnabis 3 pasnu-
BOYHbIM NPUCTPOEM, BUKOPUCTOBYIOUN MiZHY NUBapPHY
hopmMy, OXONOAKyBaHy BOAOIO, 3 YTBOPEHHAM NUACTO-
BOT 3aroTOBKW TOBLUMHOIO S50MM i LWWMPUHOKO 900MM.

YactuHy uboro Bianutoro HanisgabpukaTHOro
NpoAyKTY NigaatoTe rapadin npokarui npu 800°C, wob
oTpUMAaTK MUCT rapsivoro npokaTy TOBLUMHOKW 3,5MM,
AKMA NOTIM 3ropTatoTb. Jani 4acTuHy nucra rapa4voro
npokaTty niaaarTb XONo4HIik npokaTtyi, wo6 oTpumaru
wraby xonoaHoro npokarty ToswuHow 1,5mm. OTpu-
MaHi B Takuii cnoci6é nuct rapa4voro npokarty i wraby
XOSIOQHOrO NpoKaTy HarpiBaloTb y nedi npu temnepa-
Typi 1000°C npotsirom 30 xBUAWH. Mo 3aKiHYEHHi Ha-
rpiBaHHA nucty i wrabi gawTe octyguTtuca sig 700 go
300°C npu LWBMAKOCTI OXONOMAXeHHA 1°C/xB, NOTiM
JalTb oCTyauTuca Ao KiMHATHOT TemnepaTtypu. 3
OTPUMAHOro BiANUTOro HanisabpukaTHOroO npoayk-
Ty, NIMCTA raps4oro npokarty, wrabu xonogHoro npo-
Katy i TepmiuHo 06pobneHux nucrie BigbupaoTs 3pa-
3KW ANa AOCHiIdXeHHa bopMu | po3noainy 4acTUHOK
rpachity. B pesynbTarTi, y Bignutomy Haniscpabpukat-
HOMY NPOAYKTi i NUCTi Ao TepMivHOT 06pobku BUABNE-
Hi YaCTUHKKU OKCuAiB i cynbdiais KanbLito Ta X cnony-
YeHHsa po3mipom npubnusHo Big 0,5 A0 5MKM, oaHak
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yacTuHku rpadity He BuaBneHi. 3 iHworo 6oky, B nu-
cTax nicns tepmivyHoi o6pobku BusBneHi cgepoina-
NbHI YacCTUHKK rpadpiTy, AK y NACTI nicna rapayoi npo-
KaTku, Tak i B wrabi xonogHoro npokarty. Yucno yux
cthepoiganbHUX YacTuHOK rpadpity cknagae npubnu-
3HO 150 YaCTUHOK/MMZ, L0 BKA3y€E HA 3HAYHY KOHLIEH-
Tpauito aucneproBaHux apibHUX YacTuHok. Kpim Toro,
YACTUHKU, L0 CNOCTepiranTbea Ao TepMivyHoT 06pob-
Ku, OynuM NPUCYTHI ycepeauHi uux cdpepoiganbHux
4acTMHOK rpadity. O TOro X, MOBEPXHS 4YaCTUHOK
rpacity 6yna nokputa dceputoMm. YactuHa nnowli
theputy cknagae 75%.

Oani, iHwy yacTuHy BianuToro HaniscgabpukaTHo-
ro NPOAyKTY NigaatTb rapsadii npokartui npu 1000°C,
wo6 oTpumaTn NUCT rapA4voro npokKaTy TOBLUMHOIO
3.,5MM, aKkuiA noTiMm 3ropTaloTe nNpu  Temneparypi
730°C. Kpim TOro, 4acTuHy nucra rapsiioro npokaty
nigaatoTb XONOAHIA npokatui A0 wradu XOnoaHoro
npokaty ToBwwmHOW 1,5mMm. BigBupatotb 3pasku
OTPUMAHOrO BigNUTOro HanisabpukaTHOro npoayk-
Ty, NUCTa raps4oro npokarty i wrabu XonoaHoro npo-
KaTy 4na AoCnigXkeHHa opMu i po3noginy 4acTuHOK
rpadiTy.

Y Bianutomy HaniscpabpukaTtHOMY NPOAYKTI BU-
ABFIEHI YaCTUHKU oKcuais i cynbiais kanbuito Ta ix
CMONyJYeHHs po3mipom npubnusHo Big 0,5 80 4MKM,
OAHaK YacTUHKK rpadpiTy He BusABneHi. B nucrax nicna
NPOKaTKM MOXE CrocTepiraTuca CraH ChnoWeHnxX
AuncneprosBaHux 4actTuHoOK rpadpity, Ak y nucTi nicns
rapa4voi npokatku, Tak i B wrabi XonogHOro npokary.
Yucno cnnoLeHnx YacTuHOK rpadity cknagae npub-
NU3HO 150 YaCTUHOK/MMZ, LLIO BKA3YE HA 3HAYHY KOH-
LUeHTpauilo gucnepropaHuMx ApiGHUX 4vacTuHoK. Kpim
TOr0, YaCTUHKK, LLIO CNOCTepiraTbCa ycepeauHi Bia-
nuToro HanishabpukaTHOro NpoaykTy, 6ynu NPUCyTHI
ycepeauHi YactTuHok rpadpity. [o TOro >, noBepxHa
yacTuHoK rpadiity 6yna nokputa deputomM. YactuHa
nnowyi heputy cknagae 95%.

Mpuknag 4

Y posnnas nuMBapPHOro 4aByHy, WO MicTuth 3,0
mac. % C i 0,6 mac. % Si, AogawTb areHT cepoipa-
nisauii Ha ocHosi P3M go smicty P3M 0,01 mac. % i
noTiM BignMBalOTL 3a Aonomoroto 6esnepepsHOT Ma-
LWMHKA NUTTS 3i 3aBoeHUM BapabaHom (aiameTp 6apa-
6aHy 1000MM) OO nuUCTa TOBLUMHOK 3MM. YacTuHy
UbOro nucTa nigaalTb XONoAHIM npokartui, wob
oTpumatu wraby XonoaHOro npokarty ToBLuUHOW 1,0
MM. OTpUmaHi B Takuii cnocié nuct nicna nutTa i
wraby XOonogHOro npokaTty HarpisalTb y nedi npu
Temnepartypi 950°C npotarom 45 xBunuH. Mo 3akiH-
YeHHi HarpiBaHHa nucTy i wrabi galTb oCcTyauTUCA
A0 KiMHaTHOT Temnepartypu. 3 oTPUMaHOro BignMToro
HanischabpukaTHOro npPoAykTy, wWTabu XOonoaHoro
npokarty i TepmiuHo 06pobneHux nucrtis BiabuparoTb
3pasku gna gocnigkeHHa opmu i posnoginy 4acTtu-
HOK rpadpity.

B pesynbrari, y Bignutomy HaniscabpukatHomy
nNpoAaykTi i NMCTI A0 TepMivYHOT 06pO6KM BUABNEHI Yac-
TUHKW okcuais i cynbpigis P3M Ta iX cnonyveHs pos-
MipoM npubnusHo siga 0,1 oo 3MKM, OQHAK YaCTUHKU
rpacity He BusiBneHi. 3 iHworo 60Ky, B nUcTax nicns
TepMiuHoT 06poBku BUABNEHi chepoiganbHi YaCTUHKK
rpadity, 9K y NUCTI Nicnsa rapa4voi NnpokaTtku, Tak i B
wrabi xonoaHoro npokarty. Yucno uux cdepoingans-
HUX YacTUHOK rpadity cknagae npubnusHo 200 vac-
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TUHOK/MM2, O AEMOHCTPYE 3Ha4YHY KOHLIEHTpaLilo
AUcneproBaHnx ApiGHUX YacTMHOK. KpiMm TOro, yacTu-
HKM, WO CMoCTepiraloTbCa A0 TepMidHOT 06pobku,
6ynu NpucyTHi ycepeauHi uux cdhepoiganbHux yac-
TUHOK rpadpiTy. [Jo TOro », NOBEPXHA YaCTUHOK rpadi-
Ty 6yna nokputa pepuTtom.

Mpuknag 5

Y posnnas NUBAPHOro 4aByHy, WO MicTuth 3,0
mac. % C un 0,6 mac. % Si, aoaatTe areHT cgepoiga-
nisauii Ha ocHosi P3M go smicty P3M 0,01 mac. % i
noTimM BignuBalTb 3a gonomoroto 6esnepepBHOT Ma-
LWMHKU NUTTA 3i 3aBoeHMM BapabaHom (aiameTp Gapa-
6aHy 1000MM) oo nucra ToBWMHOW 3mMm. Llen nucr
NPOKaTYOTL 40 TOBLUMHU 2,4MM Y MaLUUHI Ana npo-
KaTku, Cnosly4eHot B ogHii ninit. Kpim Toro, tTemnepa-
TYPY NpoKaTku NiagTPUMYIOTh piBHOW 950°C. YacTtuHy
UbOro nucrta niagalTb XONOAHIA npokatui, wob
oTpumatn wraby XOnoAHOr0 nNpoKaTy TOBLLUHOWO
1.0MMm. 3 oTpumaHoro nucra rapa4voi nNpoKaTku i
wrabu xonogHoOro npokaTy BiabupatoTe 3pasku ans
JocnigXeHHa popmu i posnoginy 4acTUHoOK rpadiTy.

Y nucTu rapayol npokaTtki, a Takox y wrabi xo-
NoAHOro NPoKaTy BUABMEHI CMMIOLLEHI YaCTUHKK rpa-
diTy. AucneprosaHo BenUKe YMCNO CRNIOWEHUX Yac-
TUHOK rpadpiTy, €Ki, A0 TOro >, MakTb PO3MIpK:
wupuHa Big 0,01 go 0,3mm i goexuHa Big 0,02 go
30MmM. Kpim TOro, ycepeauHi uux CnnioWeHnX 4acTu-
HOK rpadpiTy BUABMEHI YacTUHKU OKCUAIB i cynbQiais
P3M Ta ix cnonyyeHb, poamipoM npubnusHo Big 0,05
00 3MKM.

Mpuknag 6

Y posnnas NUBAPHOro 4aByHy, WO MiCTUTL 3,4
mac. % C un 0,3 mac. % Si, aoaatTe areHT cgepoiga-
nizauii Ni-Mg go smicty Ma 0,03 mac. % i notim 6e3-
nepepBHO BiANUBAIOTL 3a AONOMOTOK BEPTUKANbLHOT
MalLUMHW 6e3nepepBHOro NUTTS 3 PasnUBOYHLIM NPU-
CTPOEM, BWKOPUCTOBYIOUM MigHY nusapHy dopmy,
OXOJI0[>KYBaHY BOA O, 3 YTBOPEHHAM JIACTOBOT 3aro-
TOBKU TOBLUMHOKW 250 MM i wupuHoo 1500 MM, Wwob
oTpumMaTtu BianNUTUI HaniscpabpukaTHU NpoaykT. Ha
&ir.4 nokasaHWi 3aranbHWA BUTNAL MallMHU Gesne-
PEPBHOrO NUTTA.

YactuHy uboro Bianutoro HanisgabpukaTHOro
NpoAyKTY NigaatoTe rapadin npokarui npu 850°C, wob
OTpPUMAaTK AUCT rapsyvoro NPoKaTy TOBLYMHOW 40 MM.
OTpumaHuil y Takuii cnoci® NUCT rapsavoro npokarty
HarpiBatoTb y nedi npu Temnepatypi 1000°C npots-
rom 30 xBUNKWH. MO 3aKiHYEHHi HarpiBaHHA nNUCTy Aa-
HOTb OCTYAMTUCA A0 KiMHATHOT TemnepaTypu. 3 oTpu-
MaHOro BIigNMMTOro HaniBpabpuKaTHOrO MNPOAYKTY,
nucTa rapsyoro npokaty i TepmiyHo 06pobneHoro
nucta siabupatots 3pasku Ansa AOCNigXKeHHA opMu i
PO3NOAiINy 4aCTUHOK rpadiTy.

B pesynbertari, y Bignutomy HaniscabpukatHoMmy
npoaykTi i nUCTi fo TepmiyHOT 06pO6KM BUSABMEHI Yac-
TUHKW OKCuUZiB i cynbgigis marHito Ta X cnonyvyeHb
po3mipom npubnusHo Big 0,1 40 3 MKM, OaHAK 4acTu-
Hkn rpacpity He BusBNeHi. 3 iHworo 60Ky, B nucrax
nicna TtepmivyHoT 06pobku BuaABneHi cdepoigancHi
yacTtuHku rpadpity. Yucno uux cdepoiganbHux yac-
TUHOK rpacpity cknapgae npubnusHo 180 wyactu-
HOK/MM?2, LLI0O AEMOHCTPYE 3HAYHY KOHLEHTPALO Auc-
neprosBaHnx ApibHUX YacTUHOK. KpimM TOro, 4acTUHKHU,
WO cnocrepiraloTbCa A0 TepMivHOT 06pobku, Gynu

79041

30

NPUCYTHI ycepeauHi uuMx cdepoiganbHUX 4YacTUHOK
rpadiTy.

Oani, iHwy yacTuHy BianuToro HaniscgabpukaTHo-
ro NPOAyKTY niggatoTb rapadin npokartui npu 950 °C,
wo6 oTpuMaTH NIMCT rapsvoro npokaTty ToBLMHOW 40
MM. BigBupaloTb 3pa3ku OTPUMAHOTO BigNUTOro Hani-
BhabpukaTHOro NpoaykTy i NUCTa rapAa4voro npokaty
ANa AoCniaxeHHsa popMu i PO3NOAIny YacTUHOK rpa-
diTy.

Y Bianutomy HaniscpabpukaTtHOMY NpoOAyKTi BU-
ABFIEHI YaCTUHKW OKCUAiB i cynbigiB MarHito ta ix
CrnonyyeHb po3mipoMm npubnusHo Bsig 0,1 Ao 3MKM,
OQHaK YaCTUHKK rpadiTy He BUABNEHI. Y nuCTU nicna
NPOKaTKM MOXE CrocTepiraTuca CraH ChnoWeHnxX
aucneprosaHux 4YacTuHok rpadpity. Yucno cgepoina-
NbHUX YACTUHOK rpadpity cknagae npubnuaHo 180
YaCTUHOK/MM2, LLIO AEMOHCTPYE 3HAUHY KOHLIEHTpALito
AucneproBaHux ApiGHUx yactuHok. Kpim Toro, yacru-
HKW, WO CNOCTEPIralTbCa ycepeauHi Bignutoro Hani-
BhabpukatHoro npoaykty, 6ynum npucyTHi ycepenuHi
YacTUHOK rpadiTy.

Mpuknag 7

Y posnnas NUMBApPHOro 4aByHY, LLUO MIiCTUTL 2,4
mac. % C un 1,0 mac. % Si, gogatTb areHT cpepoipa-
nizauii Ni-Mg go smicty Ma 0,03 mac. % i notim 6e3-
nepepBHO BigNUBAOTL 3a AONOMOrOK KPUBORMIHIAHOT
MalMHU 6e3nepepBHOro NMUTTA 3 PO3NMBOYHUM MPU-
CTPOEM, BUKOPUCTOBYIHOMU MIigHY nuBapHy dropmy,
OXOJI0[>KYBaHY BOAON, 3 YTBOPEHHSAM KBagparHoi
3aroToOBKU 3i CTOPOHOI 160MM, WO6 oTpUMaTKH Bianu-
TUit HaniBgpabpuKaTHUA NPOAYKT.

YactuHy uboro Bignutoro HanisgabpukaTHOro
npoayKkTy niagaroTs rapadvin npokartui npu 850°C, wob
oTpuMaTtu npytok aiametpom 20mMM. OTpUMaHUR Yy
Takuii cnoci6é NPyTOK NUBAPHOIO YaByHY HarpiBatoTb y
nedi npu Temnepatypi 1000°C npotarom 30 XBWUAWH.
[0 3aKiH4YEeHHi HarpiBaHHA NPYTKY Aal0Tb OCTyaUTUCA
A0 KiMHaTHOT Temnepartypu. 3 oTPUMaHOro BignUToro
HanishabpuKaTHOro NPOAYKTY, NPYTKA YaByHY i Tep-
MiYHO 06po6neHoro npyTka yasyHy, BiabupatoTb 3pa-
3K ANa AOoCniaxXeHHa popMu i pO3noainy 4acTUHOK
rpadiTy.

B pesynbrari, y Bignutomy HaniscabpukatHomy
NPOAYKTI i NPYTKY NUBAPHOro 4aByHY 4O TEPMIYHOT
06pobKM BUABNEHI YaCTUHKKM oKcuais i cynbdiais Ma-
rHito Ta X cnony4YeHb po3mipom npubnuaHo Big 0,1 oo
3MKM, OHaK YacTUHKU rpaddiTy He BUABMEHI. 3 iHWO-
ro 60Ky, y NpyTKy nicns TepmiuHol o6pobku BUsABMEHI
cpepoipancHi YacTUHKK rpadity. Yucno uux cdepoi-
JanbHuX YactuHok rpacpity cknagae npubnusHo 180
YACTUHOK/MM2, LLIO J@MOHCTPYE 3HAUHY KOHLIEHTPALLiO
AUcneproBaHux ApiGHUxX 4yactuHok. KpiMm TOro, yacru-
HKM, WO ChocTepiralTbea A0 TepmivHoT ob6pobku,
Oynu NpUCyTHI BCepeauHi uux cdepoiganbHuX vac-
TUHOK rpadiTy.

Oani, iHwy yacTuHy BianuToro HaniscgabpukaTHo-
ro NPOAyKTY nigaarTb rapsdiin npokatui npu 950°C,
wo6 oTpumaTn NUCT rapA4voro npokKaTy TOBLUMHOIO
15mM. BipBupaloTe 3pasku OTPUMAaHoOro BiANUTOro
HanishabpuKkaTHOrO NPOAYKTY i NpyTka 4YaByHy Ans
aocnigeHHa popmu i posnoginy 4actTUHOK rpadiTy.

Y Bignutomy HanisabpukaTHOMy NPOAYKTi, K
3a3Ha4yeHO BULLE, BUABMNEHI YaCTUHKW OKCUAIB i Cy-
nedhigis MarHito Ta X cnonyvyeHb po3mipom npubnus-
HO Big 0,1 A0 3MKM, OQHAaK YacTUHKK rpadity He BU-
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ABMIEHI. Y NPYTKY NMUBAPHOro YaByHy MOXe CnocTepi-
ratuca CraH CNIOWEHUX AUCNEProBaHUX YacTUHOK
readpity. Yucno cnnoLwweHnx 4acTUHOK rpadity ckna-
pae npubnusHo 180 4acTUHOK/MMZ, O OEeMOHCTPYE
3HAYHY KOHUEHTpaUuilo aucnepropaHux ApibHux vac-
TUHOK. KpiM TOro, 4acTuHKW, WO CNOCTEpPIrarnTbea
ycepeauHi BianuToro HanispaGpukaTHOrO npoaykry,
Oynu NPUCYTHI ycepeauHi 4YaCTUHOK rpadity.

MpomMucnoBe 3acTocyBaHHA

BianosigHO 40 NpoKaTy NUBAPHOro 4YaByHy, NuUC-
TOBUM 4YaBYHOM i 3i cnocoboMm OTPUMAaHHA [AHOro
BUHAX0AY, NPOKATaHUA NUBAPHUIA YaBYyH MOxe OyTu

®ir. 1{b}
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3pobneHuii 6e3 TepMiuHoT 06pobku, ana AkoT Heob-
XigHa 3Ha4Ha KinbKicTb eHeprii i TpuBanuin 4ac. 3a-
BASKW BUHAXOAY, 3'ABMAETLCA MOXIUBICTb OTpUMAH-
HA NNacTUHYacTOro 4aByHy, JIMCTOBOTO YaBYyHY,
BGpPYCKOBOrO YaByHy Ta iH., LLO MaloTb BiAMIHHY 06-
POBNIOBAHICTL, | MOXXMUBICTL OTPUMAHHS 3 HUX Pi3HUX
NPOAYKTIB. |HWWMK CrioBamu, 3'ABRAAETLCA MOXIMU-
BiCTb OTPUMAaHHA BiANMTOro HanishabpukaTHOro
NPOAYKTY 3 YaBYHY 3 HU3bKUMU BUTPATaAMU €Hepril i
Manux sukuais COr, To6TO, 3 ManuMMm BMNAMBOM Ha
HaBKOJNULLHE CEpefoBULLE.

YAl THHKA
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