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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOPHK: 81.35

Tema gucepranii:
1. Po3po6Ka MeTO[IiB pO3paxyHKY CHUJIOBUX ITapaMeTPiB KOHTAKTHOTO CTUKOBOTO 3BAPIOBAHHS Kilbl|€BUX BUPOOiB

2. Development of methods for the calculation of power parameters of butt welding of ring products

Pedepar:

1. Incepranist npucBsyeHa po3poolli aHaIITUYHUX Ta iIHKEHEPHUX METO/IiB PO3PaxXyHKY 3yCHUJIb, 10 BUHUKAIOTh
BHACJIiZJOK 3TMHAHHS IIYHTYBAJIbHOI YaCTMHU IIPYU YCYHEHHI IIOYAaTKOBOTO 3a30PY, BUCAI)KyBaHHI OIJIaBJIEHOTO
MeTaJjly Ta NoJaabUIOMy OCAI)KyBaHHI B IIPOLLECi KOHTAKTHOTO CTUKOBOTO 3BaptoBaHHs (KC3) kinbLeBux BUPOOGIB, 3
ypaxyBaHHSM HarpiBy nepudepii BUpo0y CTpymMaMu IIYHTyBaHHS. PO3p00JieHO aHaMiTUYHI METOI PO3PaXyHKY
3yCHUJIJIS, IO BUTPAYAEThCS HAa 3TMHAHHS KOHTYPY WIYHTYyBaHHA B n1polieci KC3 onsaBieHHSIM Kijlelb NPSIMOKYTHOTO
[IOIIEPEYHOTO MEPEPI3Y, Ta POBPUBHOTO 3yCUJILIISL, 3yMOBJIEHOTO MIPY>KHUMHU JedopMallisiMy, HAKOTMYEHUMU B
IIyHTyBasIbHIN 4acTuHi B mpoueci KC3. O6rpyHTOBaHO iH)K€HEPHI MeTOY BU3HAYEHHS 3TMHAJIBHOTO Ta PO3PUBHOTO
3ycuib ipu KC3 KinbleBux BUPOOiB JOBIILHOTO IIONIEPEYHOro Nepepisy Ta iHIMX BUPOOiB 3aMKHEHOi popMmy,
BiAMiHHOI Bif Kisb1eBOi. JIOC/IiIpKEHO BIIJIUB HArpiBy KijIbII€BOrO BUPOOY CTPyMaMu IIYHTYBAaHHS Ha CUJIOBI
napametpu npouecy KC3. 3anpornoHoBana METOAMKA ONUCY TEMIIEPATYPHOTO M0JIS B IIYHTYBaJIbHIN YaCTUHI

3aroTOBKU KiJIbLIEBOTO BUPOOY Ta PO3PO6IEHO METO/] PO3PAXYHKY 3yCHJLIS, 3yMOBJIEHOTO JIi€l0 LIbOTO MOJISL.



YIOCKOHaAIEHO iIH)KEHEPHUI METOJ, OIIMCAaHHS HAINIPY>KEHOTO CTaHy B 30HAX KOHLIEHTpallii HalIpy>KeHb I[IPU
PO3TATyBaHHI Ta 3rMHAHHI, 3aCHOBaHUH Ha TiNoTe3] JJaMaHuX [epepisiB, i pO3NOBCIOIKEHO Ha 3BaPHi 3'€IHAHHY,
BukoHaHi KC3 onnaBneHHsM. Kito4oBi ci0Ba: KOHTaKTHE CTUKOBE 3BapIOBaHHS OIJIaBJIEHHSIM, KiJiblieBi BUpOOH,
KOHTYp IIYHTYBaHHSI, 3yCUJUISI OCA[IKU, 3TUHAJIbHE 3yCUJLIS, PO3PUBHE 3yCUJLIS], TEMIIEPATypHE 3YCUJLIIS,

KOHIIEHTpAllisl HAalIPyKEHb.

2. The thesis is dedicated to the development of analytical and engineering methods for calculating the forces
generated by shunt part bending during the initial gap elimination, landing melted metal and further upsetting
during butt welding (BW) of ring products, taking into account the heating of the product periphery by shunt
currents. Analytical methods for calculating of the force which expend to bending of the shunt circuit during flash-
butt welding (FBW) melting of rings with rectangular cross section, and the rupture force due to elastic
deformations accumulated in the shunt part during BW was developed. Engineering methods that allow to
determine the bending and rupture forces at BW ring products with arbitrary cross-section and other products of
the closed form which is different from the ring was substantiated. The effect of heating the periphery of the
product by shunt currents on power parameters of BW was explored. The method of describing of the
temperature field in the shunt part was offered and the method for calculating the force due to the action of this
field was developed. The problems of stress concentration in the butt welds made by FBW were reviewed. The
engineering method of description of the stress state in the areas of stress concentration was improved and
extended to the specified type of welded joints. Keywords: flash-butt welding, ring product, shunt circuit,
upsetting force, bending force, rupture force, thermal force, stress concentration.
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