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VJIK 656.2

[TpoGrieMu Ta MepCHeKTUBU PO3BUTKY 3aJi3HUYHOTO TpaHCHopTy [Tekct] : Ma-
tepianu 81 MixHapoaHOi HAyKOBO-TpakTHUYHOI KOHGepeHuii, 22-23 KBITHA
2021 p. / 3a 3ar. pen. A. B. PankeBuua, P. B. PubGanku. /[HinpoB. Hai. yH-T.
3aJII3HUY. TpaHCII. 1M. akaja. B. Jlazapsua. — {ninpo, 2021. — 432 c.

VY 30ipHUKY T€3 IOMOBiACH PO3TIISIHYTO MUTAHHS, PUCBSIYEH]I BUPIMICHHIO aKTyaJIbHUX MPO-
O5eM 1 MepCreKTUB PO3BUTKY 3ali3HUYHOI ranmy3i. Marepianu nojgano B pamkax 81 MixHapon-
HOI HayKOBO-IIpakTH4HOI KoH(pepeHwii «[Ipobnemu Ta mepcrneKTUBU PO3BUTKY 3aTI3HUYHOTO
Tparcnopty» (nami — Kondepeniisi), siky npoeaeno 22-23 kBitHsa 2021 p. y J{HinpoBchbKkOMYy
HAIIOHAILHOMY ~ YHIBEPCHUTETI 3ali3HMYHOTO TpPAaHCHOPTY iMeHi akanmemika B.Jlazapsna
(JAHY3T).

30ipHUK Te3 IOTOBiIel PEKOMEH/IOBAHO Il HAYKOBUX Ta 1H)KEHEPHO-TEXHIYHHUX TpPAI[iBHU-
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JladiB, TOKTOPAHTIB, acIipaHTIB Ta CTYJIEHTIB 3aKJa/iB OCBITH, SIKi MPOBAAAThH IMiArOTOBKY (ha-
XIBI[IB y TPAHCTIOPTHI ray3i.
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extent, improves the quality of the seam on the reverse side. Consequently, the likelihood of the
formation of a defect of lack of fusion of the two edges of the plates is significantly reduced.
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Fig. 2. Types forms of the cylindrical pin of the tool end:
1 — shoulder; 2 — pin; 3 — rounded end; 4 — flat end

——
|

A pin with a flat end shape (see Fig. 2, b) also has widespread use, primarily due to the sim-
plicity of its manufacture and processing. Such a pin provides additional pressure on the metal
underneath due to increased centrifugal forces. Centrifugal forces arise at the boundaries of the
end face and the working surface of the pin through the increased rotation speed of this particular
section and additionally increase the metal seals under the end face of the pin and contribute to
its better mixing.

When using a tapered pin, increased taper angles (sharpening) can lead to a significant re-
duction in the contact area of the end face. In turn, this may be the reason for insufficient heating
of the plate joint in the area of the reverse side of the joint, as well as a decrease in the deforming
compressive force. It should also be noted that there is insufficient mixing of the metal in this
zone. The result of such processes can be the appearance of a defect in the form of lack of fusion
of the edges on the back side of the joint.

In addition, it should be noted that when choosing the geometric shape and dimensions of
the pin, it is necessary to take into account the possibility of the influence of the shape of the tool
end on the service life of the entire pin, especially at the first stage of welding when it is im-
mersed in an unheated welded joint. As the tool is immersed, the normal forces and torque acting
on the pin increase. As a result, at the initial stages of welding, the likelihood of its breaking in-
creases. At the same time, such efforts are much less for a pin with a rounded end.

HOBHI CITOCIE BATOTOBJIEHHS ®OPM TA CTPUKHIB 115
BUPOBHHUIITBA BUWINBKIB 3AJIIBHUYHOI'O TPAHCIIOPTY

* *%x *%
Comonenko JI. I. , Y3noB K. I. , Perr’six C. L.
OnecpKkuil HAllIOHALHUH TIONITEXHIYHUN YHIBEepCUTET, HalioHanbHa MeTaxypriiHa
akajemisi YKpaiHu

Solonenko L. I., Uzlov K. I., Repyakh S. I. New method of molds and cores production for
railway transport castings manufacturing.

Summary. Issues of foundry molds and cores manufacturing from quartz sand and sodium
silicate solute mixtures for integrity castings have been considered. It has been demonstrated
that in order to solve these mixtures technological problems and castings quality improving,
method of their structuring in a steam-microwave media (SMS-process) has been developed.
This SMS-process is environmentally secure, solves the problems of waste disposal and involves
domestic manufactured raw materials into industrial production.
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B nmanwmii yac B 1MBapHHX 1ieXax MpH BUPOOHUITBI JIuBapHUX GopM 1 cTprkHiB (JIDC) 3 mi-
maHo-piakockistHol cymimi (ITPC), sk mpaBuito, iX CTPYKTYPYIOTh 3a PaXyHOK TEIIOBOT 00p00-
KM, IPOIYBaHHS BYTJICKUCIIUM T'a30M a00 HOro CyMIMIIIIO 3 MOBITPAM, JOAaBaHHS MOPOLIKOBOTO
a0o0 pigKoro 3aTBEpKyBadiB pikoro ckia. [Ipu 1poMy, KOXKEH 3 BiIOMHUX CIIOCOOIB CTPYKTYPY-
BanHs [IPC mae sik 3aranpHi, Tak 1 CBOT IEBHI HEJOIIKH. 30KpeMa, icIis 3aKiHYCHHS CTPYKTYPY-
BaHHs [1PC TeroBuM CylIiHHAM iX noJaiblIa BUTPUMKA Ha MOBITP1 3 BUCOKOIO BIIHOCHOO BO-
JIOTICTIO MPHU3BOIUTH 10 KapOoHi3zalii piakoro ckia B moBepxueBux mapax JIOC. ¥V cpoto gepry,
1€ € MPUYUHOIO 30UIBIICHHS OOCHUITAILHOCTI 1 3HMXKeHHs MirHocTi JI®C, a mirpartis BoJIOTH 3
rIMOMHHUX B nioBepxHeBi mapu JIOC npu3BoIUTh 10 BUHUKHEHHS B BUWIMBKAX Y)KUMIH, Fa30BUX
pakoBuH, 3acMmideHsb 1 T.m. Kpim mporo, npu crpykrypysanti [IPC TemioBuM cymiHHSAM HE0O-
X1IHO CTPOTO TOTPUMYBATHCS PEKUMY CYIIIHHS 1 KOHTPOJIIOBATH OJHOPIAHICTH TEMIIEpaTypH Mo
Tty JI®C mob yHHKHYTH iX pPO3TPICKyBaHHS. 3 ypaxXyBaHHSIM HarpiBy, BUTPUMKH 1 OXOJIO-
JDKEHHS B 1iedi TpuBaiticTh cyminasa JIOC B nmuBapHHX 1exax CTaHOBHTH S...12 ronun. Lg oOcTa-
BUHA MPU3BOJMTH JI0 BEIMKUX THMYACOBUX 1 €HEPTeTUUHUX BHUTpAT Npu BUpoOHUITBI JIDC 3
ITPC. 3 mi€i npuyuHYU, B TaHUH Yac, TEXHOJIOTI TerioBoro 3arBepAinHsa [IPC B muBapHuX 1exax
IIPAKTUYHO HE BUKOPUCTOBYIOTb.

[Tpu cTpykrypyBansi [IPC npoayBKoio ByriieKHCINM ra3oM abo HOro CyMilIIIio 3 HOBITPSIM
IIPOXOAUTH XIMIYHA B3a€EMO/Iisl BYTJICKUCIIOTO ra3y 3 piKUM CKJIOM, BHACIIIOK YOTO YTBOPIOETh-
csl reJib KPEeMHI€BOI KHCTIOTH 1 6ikapOOHAT HATPito 3a peakiieto (1), a CyMilll CTPYKTYPY€EThCS:

Na,SiO,; +CO, +H,0—H,SiO; +Na,CO;. 1)

Janwuii crocid cTpyKTypyBaHHSI CyMillleH, K KanUISIpHO-TIOPUCTUX TiJI, IPU3BOJIUTH 0 TO-
ro, 1o nosepxHesi mwapu JIOC nix yac npogyBanHs CO; 3B'A3yI0TbCs rejieM KPEeMHI€BOT KUCIIO-
TH, a BHYTPIIIHI MIapy 3aIHIIAIOTHCS He3aTBepAUIMMU. Taka HepiBHOMIPHICTh 3aTBEpPiHHS MPHU-
3BOJUTH JI0 TOTO, IO cTpyKTypoBaHi JIOC HaOyBaroTh KPUXKOCTI 1 MiABUIIEHOT 00CUTIaTbHOCTI,
XapaKTEePU3YIOTHCS MiABUILEHOIO TIrPOCKOMIYHICTIO 1 0OMEKEHUM CTPOKOM 30epiraHHs.

[TopomkoBumu 3aTBepKyBauaMu cTpykTypytoTh piaki (PCC) 1 mnactuuni (IICC) pigkock-
JISTHI CyMIIl, 110 CaMOTBEP/IIOTh. Y IHMX CyMIIIaxX 3aTBEp/KyBadeM, SIK MPaBUIIO, € MaTepia,
10 MICTUTh JABYXKaJbLIEBUI cuiiKaT B y- abo B-hopmi (hepoxpoMoBHil 1IIak, HederiHOBUNA
nuiaM). MoJIMBe 3aCTOCYBaHHS 1 IHIIMX METATyprifHUX NUIaKiB (€IEeKTPONIYHUX, MAPTEHIBCh-
KX, IOMEHHUX Ta IHIIUX BUPOOHHIITB), SIKi, THAM HE MEHIII, TOCTYNAIOThCS TIEPIIUM JBOM MaTe-
piajilaM XiMIYHOIO aKTUBHICTIO 1 CTa0IbHICTIO BIacTuBOCTeH. CXeMy NMPOTIKaHHSA XIMIYHOI peax-
11T MK CHJIIKATOM HATPIlO 1 JIBYKAJIBI[IEBUM CHJIIKATOM MOXHA MPEACTaBUTH B HACTYIHOMY 3a-
TaJIbHOMY BUTJISII:

2Ca0:-Sio, + Na,O:nSiO, + H,0 — 2(Ca0-mSiO, kNa,O)aq + Na,O-zSiO, . (2

[Tpu nanomy cnocobi CTpyKyTypyBaHHsl CyMillled, BHAcliloK noriauHaHHs Si0; 3 piakoi
(hazu piAKOro cKiia B MpoLeci XIMIYHOI peakiiii yTBOPIOIOTHCS MAPOCHIIIKATH, 1110 IPU3BOIUTH 10
3HWKEHHS MOJYJIsl PiAKOTO CKaJia i, BIINOB1IHO, 1OT0 3aTBEPIHHIO.

Crnin 3a3HauuTH, MO (EPOXPOMOBHHA HUIAK MICTHTh TOKCHYHI JJS JIIOJUHHU CIOJYKH
nmiecTuBajieHTHOro xpomy. Kpim 1mporo, ¢epoxpomMoBuil muiak 1 HeeNiHOBUH IIjaM €
3aTBEepAKyBayaMH 3 HECTaOUTFHOIO XIMIYHOI aKTUBHICTIO, TIPH MiBUIIECHIM BOJIOTOCTI MOBITPS
(bepoxpoMoBHii IUTAaK 1 HeETIHOBUHN [IJIaM MUMOBIJIBHO TBEPAHYTh. JIUBapHi GOpMHU 1 CTPHIKHI
3 PCC 1 [ICC xapakTepu3yroThCsi BUCOKOIO TTOPUCTICTIO, HU3BKOIO SKICTIO TIOBEPXHI BHJIMBKIB,
10 BUTOTOBJISIIOTH B HUX, BUCOKOI POOOTOI0 BUOMBAHHSA, TPYAOMICTKOIO pereHepaiiiero. Kpim
1poro, PCC xapakTepu3yroTbcs BUCOKOIO Ia30TBOPHOIO 31aTHICTIO, a [ICC — TpuBasiuM yacom
TBEpAIHHS.

Hns  crpykrypyBanHs [IPC  TakoXX  BUKOPHUCTOBYIOTH  PIAKI  3aTBEpIKyBaul —
€TUICHTIIKOIbMOHOAIIETAT, eTUIeHImiKoNmbiaerar, 1,3-rminepingianerar (1,3-mianetid) 1 iH.,
rIinepiHamerar (Tpuarerar), npomnijieHKapOoHaT 1 1H. 3aTBepAiHHS CyMillll B JaHUX BHITAJIKaX
(Bix 5 XBUJIMH 10 JEKITBKOX TOJIUH) pean13yeTLc;1 38 PAXYHOK MPOXO/IKCHHS XiMiuHO{ peakilii, B
pesyanaTl SKOi YTBOPIOIOTBCSI KpeMHi€Ba KHcioTa 1 crnupT. Hemomikamu naHOro criocody
3aTBEPIIHHSA € OOMEXEHMH dYac >KUBYYOCTI CyMIill, KPUXKICTh 1 MiJBUIIEHA ycaaka MpU
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TBEp/iHHI, MiJBHUIIEHA ra3oTBipHa 3AaTHICTb. BractuBocTi Takux crpykrypoBanux IIPC He
cTaOUIBHI 1 3aJekKaTh B TEMIEpaTypH IMOBITPS B JIMBAPHOMY I€XY, 110 BUMAara€ MmpoOBEICHHS
3aTBEpIiHHS NPH TEBHIN TeMIlepaTypi, a Tako)K 30UIbIICHHS YXWJIIB Ha MOJENI 1 HMiAHYTPiHb
CTPUIKHEBOTO SIIIIHKA.

Jns BupimeHHs psaay 3a3HavyeHuX Buile npodsem [TPC 1 migBuieHHS SKOCTI BUJIMBKIB
BIIMOBITAJILHOTO TPU3HAYECHHS, 30KpeMa JUIsl 3aJli3HUYHOTO TPaHCIOPTY, PO3pOOJIEHO crocid
crpykrypyBanus [1PC mapo-mikpoxBuiboBuM 3atBepainHsaM (IIM3-mpouec. Ilar. Ne 122538).
BigmoBigno mo mar. Ne 122538 JI®C BUTOTOBISAIOTH 3 CYXOTro KBapIOBOTO IICKY, IO
IJJAKOBAaHHMK PIIKUM CKJIOM B KiabkocTi Bix 0,5 mo 2,5 % (3a macoro, monan 100 % xBapiioBoro
micky). CtpykrypyBanHs takoi [IPC B maHomy BHITaIKy MPOBOASTH B MapO-MiKPOXBHIEOBOMY
cepenoBuILi IpoTsroM 5...15 xB. be3anocepeqHbo miciis BUIIydeHHS 3 OCHAIIEHHS Taki Gpopmu i
CTPYDKHI TIpUAATHI 10 30MpaHHS 1 3aJMBaHHS, OCKUIBKM NPAKTUYHO HE MICTATH BOJIOTH 1,
BIJIMOBIHO, HETra30TBiIpHI, CBOI0 MAaKCHUMAaJIbHYy MIIHICTh Ha0yBalOTh B OCHAIIEHHI ITiJ[ 4ac
3arBepainHsa. Cywmim, 1o 3actocoByerbess B [IM3-mporeci, eKonoriyHo Oe3nedHa, BiTHOCHO
HEJI0pora 1 CKJIAJIAa€ThCs 3 KOMIIOHGHTIB BITYM3HSHOI'O BUPOOHHIITBA (ITICOK, PIJKE CKIIO, BOJA).
Ha BinMminy Big Ounbmiocti iHImHKX croco6iB BurotomieHHs JIOC BiampanpoBaHa CyMill, IO
3actocoByeThcst B [IM3-miporieci, Moxe OyTH BHKOPHCTAaHA B SIKOCTI BUXITHOI CHPOBUHU JUIS
BUPOOHUIITBA CHITIKAT-OpHIIN, TOBTOPHO (MTOBHICTIO 400 YaCTKOBO) BUKOPHCTAaHA Y BUPOOHUITBI
¢dbopM 1 CTprKHIB, 00poOIIeHa sl PELUKIIIHTY MICKY B JINBApHOMY IIeXy a00 OyaiBHHUIITBI TOIIO.

BU3HAUEHHS EHgPrIi AKTHUBAIII HOBEPXHEBOI JTH®Y3Ii
3 MO3UIIN TEILJIOBUX KOJIMBAHb ATOMIB

Cupogarko lO. B.", IlItanenko E. I1.”
" JTuinporeTpoBchbka Bimis gepkaBHOi ycTaHOBH «[HCTUTYT OXOPOHH IPYHTIB YKpainm»,
" JIHinpOBCHKMIl HALIOHATBHHIT yHIBEPCHTET 3aTi3HUIHOTO TPAHCIIOPTY
iMeHi akaiemika B. JlazapsnHa

Syrovatko Yuliya, Shtapenko Eduard. Determination of activation energy of surface diffu-
sion based on thermal oscillations of atoms.

Summary. The paper deals with the method of theoretical calculation of the activation
energy of surface diffusion based on thermal oscillations of atoms. The basic principle of the
model of activation energy calculation is the formation of potential wells and barriers during
oscillations of atoms localized in the sites of the lattice. The values of activation energy of ad-
atoms of nickel, copper, iron and zinc on the copper surface have been obtained.

VY Oararbox MOBEPXHEBHUX MPOIlECcax Ta XIMIYHUX peaklisx, HaIpHUKIal, aacopOuii, recopO-
1ii, Kpucramizauii, 3MOYyBaHHI, POCTI TOHKHUX IUIIBOK, ()OPMYBaHHI HAHOCTPYKTYp, BaXKIHUBY
poJIb BU3HAYa€ NoBepxHeBa Audys3is, 110 MOJIATaEe y MEePeHOCl peYOBUHU IO MOBEPXHI TBEPAOIO
Tija. BaxnuBoro XxapakTeprCTUKOIO MOBEpXHEBOI AUQY3ii € eHepris akThBallii MOBEPXHEBOI AH-
¢bys3ii E;. Teopernuno po3paxyBaTtu E, € CKIagHOO 33a/1a49€10, OCKUTBKH pealibHa MOBEPXHS KPUC-
TaJly Ma€ HEOJHOPIIHY CTPYKTYpy. ICHyI0uM TeopeTHuHi MeToAM po3paxyHKy E, 3ae0inbiroro
OCHOBaHI Ha €HEprii 3B’43Ky aJa-aToMa 3 aroMaMu MoBepxHi minkianku [1,2]. B nawniii po6orti
MIPONOHYETHCSI TEOPETUYHUN METOJI PO3paXyHKy €Heprii akTuBalii MmoBepxHeBoi nudysii aa-
aTOMIB IO MOBEPXHI MiAKIAIKH, PO3IIISIAI0YM HE 3MiHY €Heprii 3B’sI3Ky, a KUIbKICTh TEIJIOBO1
eHeprii, HeoOX1AHY JUIsI BUKOHAHHS MIEPEMIIIIEHHS a/1-aToMa I10 MOBEPXHi.

Posrnsinemo nmoBepxHeBy audy3ii0 ag-aToMiB MO MOBEepXHiI Mifi, aka mae I'LIK-pemritky, B
wiomuHi (100). Ipu paniit Temneparypi cucreMu 7' aTOMH KPUCTATIYHOI PEIIITKUA MiJli 1 po3Mi-
IIEHWH Ha MIIKIaAIi aJ-aTOM BHKOHYIOTH TEIUIOBI KOJIMBAHHS 1 MalOTh BIJIOBITHY TEIJIOBY
€Hepriio KoJuBaHb. [Iepeckok afg-aToMa y CyCiJTHE TOJI0XKEHHS 3IIHCHIOETHCS B TOMY pasi, SKII0
BiH Ma€ JOCTATHIO €HEeprio. Pi3HMI MIX Ii€0 €HEPri€lo 1 Hepri€lo TEeIUIOBHX KOJIMBaHb aj-
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