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BUKOPUCTAHHSA TEXHOJIOI'II TA30JUHAMIYHOI'O BILIMBY HA
PO3IIJIAB IIPU JIUTTI 1O BUTOIIVIFOBAHUM MOJAEJIAM

[IpuBeneHi pe3ynbTaT IPOMHUCIOBUX BUIIPOOYBAaHb TEXHOJIOTIi Ta30IMHAMIYHOTO BIUIUBY Ha PO3ILIAB
B JIMBapHii (HopMi py BUPOOHUITBI HMIIHIAPUYHUX 3aTOTOBOK JJISl PIXKYYOTO iHCTPYMEHTY i3 cTai
P18 cnoco6om MUTTS 10 BUTOILUTIOBaHUM MozessiM. OTprMaHi pe3ysIbTaTi MoKa3alld MePCHeKTUBHICT
MPOBEICHHS MOAATBIINX JOCHTIHKEHb Ta BUKOPUCTAHHS 3a3HAYCHOTO TPOLIECY.

KurrouoBi crnoBa: ra3ouHaMiuyHUN BIUIUB, JIUTTS 110 BUTOILIIOBAHUM MOJIENSM, MEXaHI4HI BIaCTHBO-
CTI.

The results of industrial tests of technology of gaz-dynamyc influence are resulted on fusion in a cast
form at production of cylindrical semiss for a toolpiece from steel by the P18 method of casting on the
smelted models. The got results rotined perspective of leadthrough of subsequent researches and use
of this process.

Keywords: gaz-dynamyc influence, casting on the smelted models, mechanical properties.

Beryn. Onni€ro 3 npyudrH BUHUKHEHHS 1€(EKTIB B JINTOMY METaJl € OPYIICHHS
HOPMAJIBHOTO TPOIIECY KUBJICHHS, YAaCTO IMOB'A3aHOTO 3 HEMOXKIIUBICTIO MIATPUMKHU B
€JIEeMEHTAaX >KMBJICHHS HaBITh aTMOC(EpPHOTO TUCKY 13-3a repMeTu3allii BUIMBKa y dop-
Mi. [Ipu 11pomy, 10 HANOUIBII MOMUPEHUX BUIB Ae(PEKTIB BHJIUBKIB MIPH JUTTI 1O BU-
TorurroBaHUM MojensiM (JIBM) moskHa BiJHECTH caMe IIMapUCTICTh. AHAITI3 TeOpEeTHY-
HUX, EKCIIEPUMEHTAIIbHUX POOIT, a TAKOXK JOCB1Jl BIPOBAIXKEHUX Yy BUPOOHUITBO TEX-
HOJIOT1A TIOKa3ye, IO NPU BUKOPUCTAHHI AKTUBHMX METOMIB 30BHIIIHIX (Di3MUHMX
BIUTMBIB Ta YIPABJIIHHSA CTPYKTYPOYTBOPEHHSM BJIA€THCA HE TIMTBKH 3HAYHO MOHU3HUTH
Opak BUJIMBKIB, Y TOMY YHUCII 1 MO I[bOMY BUAY A€(PEKTIB, ajie ¥ MiABUILIUTA MEXAHIYHI
BJIACTUBOCTI JIMTOTO METay.

AHaJi3 nonepeaHix myoJikanii Ta mocraHoBka 3ajad4i. /[0 MeTo1iB aKTUBHUX
(GI3MYHUX BIUIMBIB MO’KHA BITHECTH BIUTUB THCKY Ha PO3ILUIAB, MO KPUCTATIZYETHCS Y
JIMBapHIN (Qopmi: JIUTTS MiJ ra30BUM, MEXaHIYHUM a00 KOMOIHOBaHMM THCKOM. [lpu
IbOMY, MPO MOKJIMBOCTI 1 MEPCIEKTUBU 3acTOCyBaHHA HuU3bKoro (mo 0,5 MIla), ce-
peananoro (0,6-20 MIla) i Bucokoro (monax 20 MIla) Tucky mpu KpucTamizaiii po3rJia-
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BIB JUISl TIOJIIMIIEHHS SIKOCTI JIMTUX 3arOTOBOK OMYOJIIKOBAHO 3HAYHY KIJIBKICTh JTAHUX
[1-6]. Haronouryerbcsi mepCreKTUBHICTh BUKOPUCTAHHSA MMIJBUILEHOTO THUCKY TiJ 4Yac
KpucTaiizaiii st 3a0e3MeUeHHs] BUCOKHX 1 CTAOUTBbHUX BIACTHBOCTEH METalTy MPU BU-
rOTOBJICHH1 3ar0TOBOK, 110 BUTOTOBJISIIOTHCS, 30KpemMa, y hopmax JIBM [7 - 9].

Ha xadenpi nuBapHoro BupoOHUIITBa HalioHaibHOT MeTanmypriiHoi akajaemii
VYkpainu po3po0sieHa TEXHOJOTS Ta30MHAMIYHOTO BIUIMBY Ha PO3ILIaB, 10 TBEPIE B
muBapHii ¢hopwmi [10, 11]. BinMiTHOIO 0COOIMBICTIO JaHOT TEXHOJIOTI] € MOKIIUBICTH TIe-
peaadi ra3oBOro THUCKY Oe3nocepeIHbo piakii a3l 10 MOMEHTY MOBHOTO 3aTBEPAIHHS
BUJIMBKA TICJIS TepMETU3aIlli CUCTEMU BIJIMBOK - TIPUCTPIN JIJIsl BBEICHHS Ta3y 3a paxy-
HOK (hopMyBaHHS MIapy 3aTBEPAUIOTO METaly BIAMOBIIHOI TOBIIMHU HAa MOBEPXHI BU-
nuBKa. TexHosoris OyJia 3aCTOCOBaHA MPH JUTTI B MeTalIeBy (OpMy Ta MOKazajia CBOIO
e()EeKTUBHICTb 3 TOYKU 30PY MIABHUINCHHS sIKOCTI MeTany [12 - 15]. [IpoTte, akTyanbHUM
3aBJIAHHIM TIPEACTABISIETHCS BCTAHOBJIEHHS MOYIJIMBOCTI Ta OMPOOYBaHHS 3a3HAYEHOI
TEXHOJIOT1i B 1HIIMX TEIIO(I3UYHUX YMOBAxX KpUCTaNi3alli BUJINBKA, IIPH 1HIIKUX CIIOCO-
0ax JTUTTH.

Meto1 poOOTH € BHU3HAYEHHS MEXAHIYHMX BIACTUBOCTEH MeTally IMIIHAPUY-
HUX 3aroTOBOK 13 ctam P18, mo kpucranizyerscsa B hopmi JIBM npu razonuaamivgHo-
My BIUIMBI y TIOPIBHSIHHI 3 aHAJIOTTYHUMH XapaKTEPUCTUKAMH JIUTOTO METaly, OTpUMa-
HOTO 32 TPAJAUIIHHOIO TEXHOJIOTIEHO.

Pe3yabTaTu pociaizkenb. B ymoBax 1iexy tou”oro jutts mignpuemctBa TOB
«UTJI-JIacco» (M. IHIIpOneTpoBChK) Oyiia BUTPOOYyBaHA TEXHOJOTS JIUTTS 1 yCTAaHOB-
Ka JUIs 3J1MCHEHHs ra30/IMHaMIYHOTO BIUIMBY Ha PO3IUIaB B KepamiuHii ¢opmi JIBM
IIpY BIJUIMBAaHHI MIUIHAPUYHUX 3aroTOBOK 13 ctaji P18JI myis BUTOTOBIICHHS PIXKydoTO
iHCTpyMeHTy. OTpuMaHuil XIMIYHUI CKJIaJ cTajl mpuBeneHui B Tabn. 1. [liamerp Bu-
JuBKa - 25 MM, BucoTa - 200 MM. B KOHCTpyKIIiI0 €KCIEPUMEHTAIBHOTO OJI0KA BUJIUB-
KiB (MOJIeJIbHOTO 0JI0Ka) OYJIM BHECEHI 3MIHU 3 METOIO 3a0e3TeUeHHs repMeTH3allii Ch-
CTEeMU BUJUBOK-TIPUCTPIN JIs BBEJACHHS Ta3y BIIPOJIOBK MIHIMAIBHOTO MPOMIXKKY 4acy
Ta OUIBII TPUBAJIOTO 3aTBEPAIHHS METATY B KUBUJIIbHUKY.

Tabanig 1 — XiMIYHHHA CKJIag cTalIl

. Bwmict enemenTis, %
Mapra cramt —="T"C T W | v | Mo S p v
P18J1 0,72 | 4,1 18,0 1,1 |01 0,03 0,02 ITOPAA0K
TEXHOJIO-

TIYHUX Olepaniii BUTOTOBJIEHHS BWJIMBKIB 3a TexHojorieo JIBM Oynu BKIIIOUEHI Ha-
CTYMHI: MICJs 3aJIMBKU KepamMiuyHO1 (GopMH 3/11MCHIOBAIN BBEJEHHS MPUCTPOIO IMOJayl
rasy B po3IlJIaB Y BEPXHIO YaCTUHY CTOSIKA; 31MCHIOBAIM BUTPUMKY JUIsl FepMeTH3aLlii
CUCTEMU BHJIMBOK - MPUCTPIN MoAadl rasy 1 nojaayy rasy (aprosy) miJy HapoCTarOUUM
tuckoMm 0,1 - 3 MIla 3 BukopucTaHHsM po3po0JIeHOT yCTaHOBKH (puc. 1).
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1 - GaoH 3 aproHom, 2 — peIyKTop, 3 — MaHOMETP, 4 — BEHTUJIb, S- MEPEIyCKHHUH Ka-
naH, 6 — TpyOonpoBia, 7 — nuBapHa dopma.
Puc. 1 — CxeMa npuctporo i1l 301HCHEHHS Ta30JUHAMIYHOTO BIUIUBY Ha pO3-
mwiaB y ¢dopmi JIBM

JlocmiKeHHsT BIaCTUBOCTEHW JUTOrO0 METady MPOBOJAWIM B MOPIBHSHHI 3 MeTa-
JIOM Ti€l ) MapKu, SIKUI OJiep>KaHuil 3a TPAJUIIHHOIO TEXHOJIOTIE0.

Jlns mociiKeHHsT MEXaHIYHUX BIACTUBOCTEH METally 13 BHJIMBKIB BHpPIi3ajiu ITU-
JIHAPUYHI 3pa3ku (pUC. 2): oAep:KaHi 13 3aCTOCYBaHHSIM Ta30MHAMIYHOTO BIUIUBY -
NoNe 1, 2, 3; oaepikani 3a TpaauiliiHoo TexHosorie - NeNe 4, 5. 6. [IponopiiiiiHo 1u-
JIHAPUYHI 3pa3K Ui MEXaHIYHUX BUNpPoOyBaHb BUroToBisuM 1o tumy [II (TOCT
1497-84). Po3mipu 3pa3ka mpeacTaBiieHi B TaOIuII 2.

h, J
- I =l h

- L

Puc. 2 — IlponopiiiiHuil UITHIAPUIHUN 3pa30K

Tabmuis 2 — Po3mipu nponopiiiHo HUIIHAPUIHOTO 3pa3ka, MM

d 1,=5d F L D h hl R L
™~ ~~ ~
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TBepaicTh micisa 3arapTyBaHHs 1 Biamycky BusHadainu no 'OCT 9013-59 na
3pa3kax, BIIIOpaHUX JUIsl MEXaHIYHUX BUIIPOOYBaHb. 3arapTyBaHHs MPOBOIUIIU B COJISI-
HIl BUCOKOTEMITepaTypHii BaHHI npu TemriepaTtypi 1260+ 3°C 1,5 xB. 3 monepeaHim Ti-
airpiom nipu 850+ 3 °C 5-6 xB. B HU3BKOTEMIIEPATYPHI COJsHIM BaHHI. OXO0JI0KEH-
HSl 3pa3KiB IICJIs 3arapTyBaHHs MPOBOAMIM B MacTuiil. Biamyck 3pa3kiB IpOBOIUIH
npu temmeparypi 560 °C 3 BUTPUMKOIO BITPOIOBK OJHI€l TOJMHM 1 OXOJIOIKYBAHHIM
Ha TIOBITPI.

VY Ttabnuui 3 mpuBeIeHi pe3yibTaTd BUMPOOYBaHb 3 BU3HAUCHHS MEXaHIYHUX
BJIACTUBOCTEHN JIUTOTO METaly, OJEP>KaHOTO 13 3aCTOCYBAHHSIM ra30MHAMIYHOTO BILIHU-
By B mporieci TBepaiHHs y ¢opmi JIBM, a Takox metairy, oJiepKaHoro 3a TPaAUIITHOO
TEXHOJIOTIEI0 MICIs TEPMIYHOT 0OPOOKH.

Taomung 3 — MexaHI4HI BJIaCTUBOCTI CTal

Pmax F

Ne 3pas- ’ ’ o,, J,
Ka @ i KI/MM? HRC %
1 4868,1 172,2 62 3,55
2 4856,8 171,8 61 3,75
3 4865,3 172,1 61 3,73
4 3921,1 28,27 138,7 53 2,57
5 3887,1 137,5 52 2,59
6 3881.,5 137,3 52 2,57

CtpykTypa MeTany B CTOSIKY 1 BHJIMBKAaX €KCIEPUMEHTAIbHUX OJIOKIB BiApi3-
HSETHCS IUTFHOIO JACHIPUTHOIO OYI0BOIO, MPAKTUYHO MO30aBICHOIO Ta30yCaJAKOBHX 1
JTIKBalIHUX JMe(EKTIB Ha BIIMIHY BiJI JIMTOTO METAy, OJIEPKAHOTO 3a TPAJAUIIHHOIO
TEXHOJIOTI€10, IKUW MaB 3HAYHY KUIBKICTh Tip. ¥ MIKPOCTPYKTYPI JUTOI MIBUIKOPI3aIIb-
HOI CTaji, 0JIepKaHoi 3a TPAaJULINHOIO TEXHOJIOTIEID, CIIOCTEPIraeThCs 3HaYHA CTPYK-
TypHa HEOJJHOPIJIHICTb 1, MEPII 32 BCE, HASIBHICTh Ipy001 CKEIETONO[I0HOT CITKU €BTEK-
TUYHUX 1 BTOPUHHHUX KapOiJliB MO0 MEXKaX 3€pPEeH METAJIEBOi OCHOBH, 1[0 3HUKYE MIITHIC-
Hi XapaKTEePUCTUKH CTall. Y MIKPOCTPYKTYP1 JIUTOI MIBUIAKOPI3AIBbHOT CTaJl, OJepKaHOT
32 €KCIEPUMEHTAIbHOI0 TEXHOJIOTI€I0, CTPYKTYpHA HEOAHOPIIHICTh MA€ BUJ TOHLIOI
CITKM €BTEKTHKHU IO MeXaX 3€peH, [0 MO3UTUBHUM YHMHOM IO3HAYMIIOCS Ha MEXaHId-
HUX BJIACTHUBOCTSX METaYy.

Bucnosku

1. B xomai mpoBeaeHoi poOOTH BU3HAYUEHA MOKIUBICTh 3aCTOCYBAHHS TEXHOJIOTI ra-
30[JMHAMIYHOI'0 BIUIMBY Ha PO3IUIaB B JIMBAPHIA (pOpMI MpPHU JIUTTI 110 BUTOILUITFOBAHUM
MOJIEJISIM, a TAKOX MEPCIEKTUBHICTh MPOBEICHHS MOANBIINX JTOCHTIKEHb B I[bOMY Ha-
IPSIMKY.

2. JlochimKeHHs CTPYKTYypU METally B CTOSIKY 1 BUIMBKAX €KCIIEPUMEHTAIBHUX OJ10-
KiB BUSIBUWIM BIJCYTHICTh T'a30yCaJIKOBHX 1 JIIKBALIMHUX Ae(EKTIB HA BIAMIHY BiJ JIUTO-
ro MeTally, OJ€p>KaHOI0 3a TPAaJULINHOIO TEXHOJIOTIEI0, SIKUH MaB 3HAYHY KUIBKICTb
mip. Y MIKpOCTPYKTYp1 CTajl, OAep’KaHOI 3a EKCIIEPUMEHTAIILHOIO TEXHOJIOTIEI0, CTPYK-
TypHa HEOJTHOPIJHICTh Ma€ BU/JI TOHILOI CITKM €BTEKTHKU MO MEXaX 3€peH, Ha BIIMIHY
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BiJl HasiBHOI rpy00i CKeleTonoaiOHOI CITKM €BTEKTUYHUX 1 BTOPUHHHUX KapOiJliB IO
MeXax 3epeH METaJeBOi OCHOBHU CTaJll, OJIEP’KaHO1 3a TPAAULIINHOI TEXHOJOTIELO.

3. B pe3ynbrari 10CHIKEHD BIACTHBOCTEH JINTOTO METAITy, 110 OTPUMAaHHI 32 eKC-
NEPUMEHTAIBHOIO TEXHOJIOTIEI0, B MOPIBHSAHHI 3 METAJIOM, SIKMI OJepKaHUi 3a TpaJu-
L[IHOIO TEXHOJIOTI€I0, BCTAHOBJICHUI MO3UTUBHUI BIUIMB 3aCTOCYBAaHHS ra30/MHaMIY-
HOT i1 HA MeXaHIYHl BJIACTHUBOCTI MIBUAKOpi3aidbHOI cTam P18: TumuacoBuii omip
301IbIIyeThCst HAa 14-16%, TBepaicTh MeTamy 30imbmryeThest Ha 15 - 16 %, a BigHOCHE
noAo0BKeHHS - Ha 30-45 %.
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