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high-frequency mechanical peening (HFMP) to increase the
fatigue resistance of welded joints on steels of different strength classes and aluminium alloys have been generalized.
General regularities are established of variation of fatigue fracture resistance of welded joints as a result of HFMP,
determined by the mechanical properties of the material, level of concentration of working stresses, asymmetry of externa
loading cycle, magnitude and sign of the residual stresses induced by treatment in the concentrator zone. A procedure
is developed for calculation-based prediction of the effectiveness of HFMP, depending on the above factors.
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Features of the composition, structure and mechanical properties of cast irons in castings are considered from the view
point of welding. The main factors are given, which determine considerable difficulties in making the composite and
readily workable welded joints in welding cast iron products without high preheating or subsequent heat treatment. The
influence of the graphite phase and metal base oxidation products on the basic possibility of cast iron to form a welded
joint is considered. Conditions of solidification and structure formation in the fusion zone are analyzed. Results of studying
the influence of the thermal cycle of arc welding on the structure and properties of cast irons in the HAZ metal are
analyzed. The concepts of the nature of near-weld cracks are presented, the principles of prevention of tears and microcracks
in the HAZ metal are set forth. The initial postulates for selection of the composition of the deposited metal and respective
electrode consumables, and measures for lowering the susceptibility of nickel-based weld metal to pore formation are
presented. A set of requirements to the quality of arc welding of cast irons is determined, and metallurgical and technological
measures for ensuring the continuity, tightness, strength and treatability of welded joints are generalized.

IMocrynuna B penaxmuio 09.02.2006

CBAPKA 11 PEMOHT MEJIHBIX KPUCTAJUJIM3ATOPOB

B U3C um. E. O. lMatoHa HAH YkpauHbs! pa3paborarbl BbICOKOSQDOEKTUBHbLIE TEXHOJ/IOrMYeckmne
11POLIECCHI ABTOMATU3UPOBAHHOM, MEXaHU3UPOBAHHOU 1 PY4HOU CBaPOK Meam 60/bLLUNX (CBbILLIE 25 MM)
u cpearmnx (10...25 mMm) TO/ILUMH [1/151 UBFOTOBJIEHUS U PEMOHTA KPUCTAILIN3ATOPOB 1e4EU 3/1EKTPOLL -
J1IaKOBOIro U BakyyMHO-/YyroBOro fneperiasos.
B 3aBUCUMOCTHM OT CBapuBaeMosi TOJILUMHBI METamia U KOHCTPYKTUBHBLIX OCOOEHHOCTEl
KpUCTaIN3aToOPOB MPUMEHSIIOTCS C/IEAYIOLUME CIIOCOObLI CBAPKU.

v aBTOMAaTU3UPOBAHHAS: 1104 C/I0EM (DJI0Ca, M/1a3MeH-
HO-7YroBasi, [1aBsLUVMCS 3JIeKTPOLOM B CPEAE 3alUNTHBIX

ra30s;

v MEXaHWU3upPOBaHHAas: I1aBsLUMMCST 3J1eKTPOLOM B

cpene 3alynuTHbIX ra3oB;

v PYYHas: HernnaBaumMca 3SJIeKTPOLOM B Ccpede

3AlUNTHBIX 308, MOKPbLITbIMU 3/IEKTPOAAMU.
s obecriedeHusi TpebyemMoro ka4ecrBa LUBOB, BaKy-

VYMHOU [/IOTHOCTU, BbICOKMX TEIriO- U SJIEKTPOMPOBOAHOCTU CO34AaHLI CHEeLNa/IbHbLIE CBaPOYHLIE
marepumasibl (QaocChl, 3/1EKTPOAHBLIE U [PUCELO0YHBIE [TPOBOJIOKM, [OKPLITHIE 3/EKTPOALI U A4P.).
[TpumeHEeHe onTUMasIibHbIX PEXUMOB U CrIeLINasIbHBIX METOAOB BbITOJIHEHUS TPOLIECCOB 0OECIeY1BaEeT
OHOMPOXOAHYIO CBAPKY MEAUN YKA3aHHbIX TOJILLMH BE3 MPEABaPUTESILHOrO 1 COryTCTBYIOLErO 1040 -
PEBOB (1/1a3MEHHO-/YIroBasl CBapKa v CBaPKa 1og @QJiiocom) uiu ¢ HEBLICOKUM 040rPesoM (MHOror-
pPOoXoaHas CBapKa B CPEAE 3aLUNTHBIX ra30B U CBAPKA MOKPbLITbIMU 3/1EKTPOLAAMU).

Konrakter: Yxpanna, 03680, r. Kues, yia. Boxkenko, 11,
NSC um. E. O. Ilatona HAHY,
Ten.: (044) 287 24 66
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n3ruba oOpasia Haxopsarcs B mpenenax +40 Mlla.
30Ha ¢ TPOOJILHBIMU PACTATHBAOIIUMHU OCTATOUHBIMH
HaMpsHKEHUAMU Cykaetcs B 1,5 pasa mo cpaBHEHHIO
C COOTBETCTBYIOIIMMM OCTATOYHBIMU HANPSDKSHUSMH
B COEIMHEHUSX, TOJy4YEeHHBIX cBapkod MUI.
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—C. 29-32.

HAYYHO-TEXHWYECKWUW PA3LEN t

. Dilthey U., Lueder F., Wieschemann A. Erweiterte Moeglich-

keiten beim Schweifen von Aluminiumlegierungen durch
den Laser-MIG-Hybridprozep // Aluminium. — 1999. — 75,
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. Shida T., Hirokawa M., Sato S. CO»-laser welding of alumi-

num alloys (welding of aluminum alloys using COg2-laser
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. OKcnepumenmanvHvle METOIBI MCCIEHOBaHUS AehopMaIuii
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The paper gives the results of experimental studies of residual welding strains and stresses in butt joints of AMg6 alloy
1.9 mm thick made by MIG welding and MIG + laser beam welding. It is established that a six times increase of the
welding speed (hybrid process) provides a two times narrowing of the weld cross-section, one-and-a-half times narrowing
of the HAZ with longitudinal residual stresses and more than four times reduction of the transverse residual stresses.

Tloctynuna B pepakuuto 17.05.2005,
B OKkoHYaTenpHOM Bapuante 01.09.2005

JIABEPHAS PE3KA META/IVNIMYECKUX U HEMETAJIVIMYECKHUX
JIMCTOBBIX MATEPHUAJIOB

lpegnaraembivi MPOLECC 1a3EPHOV PE3KU 3aK/TI0YaETCS B PACKPOE JIMCTOBOIrO Marepuasia o Jo-
bomy 3an8aHHOMY KOHTYPY 104 AEUCTBUEM JIA3E€PHOr0 U3JIy4eHNs MOLHOCTBIO 40 1 kBT. [TpoaykTel
3P03UU PU 3TOM YAAaJISIOTCS U3 30HbI AEUCTBUS U3JTYHEHUS CTPYEU BO3AYLLIHO-KUC/IOPOLAHON CMECH.
B cocraB 060pynoBaHus BXOAAT ObICTPOMPOTOYHBIA TEXHOI0ru4eckuri CO2-/1a3ep, TPEeXKoopaANHA-
THbIVI MaHWIyISITOP, 36pKaaa OrnTUYECKOro TpakTa, pPe3ak ¢ @OoKyCUpYoLLMM 0OBbEKTUBOM.

OOummii BUA KOMIUIEKCA JUIS JIA3EPHOM PE3KH C
KOMIBIOTEPHBIM YIIPABICHUEM

9/2006

[abaputsl pa3pe3aemoro /mcra 3aBucaT OT Pa3mMepoB
MaHUysIaTopa u 06bI4HO cocTasafoT 1...2 M. OaunH u3 Aevi-
CTBYIOLUMX B HALLIEM OTAEJIE PE3aTEe/IbHbIX KOMITIEKCOB 10Ka-
3aH Ha pucyHke. 1o cpaBHEeHUO C MUKPOITIA3MEHHOM TeX-
HOJIOrneu rnpu J1a36pPHOU PE3KE 3HAYUTE/IbHO OBbILLIAETCS
TO4YHOCTH (ropsigka +0,01 mm), OTCYTCTBYET KOHYCHOCTL
... pesa. lllupura pesa gocruraer 0,7 MM, YTO 3HAYUTESIbHO
COKpaLLaeT KoJIM4eCcTBO OTXOA0B, AE/1aET TEXHOIOMMIO 3KO-
JIOMM4YHOU, YIIyHLLIaeT ycaoBus Tpyaa. OTCYyTCTBYOT Takue xa-
PaKTEPHbIE /15 TIA3MEHHOU PE3KU BPEAHBIE PakTOPbI, Kak
LLYM, CBEHEHNE 3/IEKTPUHECKOV AYIil, 3HAYUTEIbBHO CHUXA-
ercsa Bbl6poC BpenHkix aspo3osies. MoxHo pesars He3s1ekK-
TDOIMPOBOAHbBIE MaTepuasibl O0J/bLLUMX TOJLUMH. [Toon3BO-
ANTesIbHOCTE — 40 500 MM/MUH IPU PEIKE YEPHOM CTa/IU
TonLLnHOM 6 Mm, 40 2000 MM/ MUH r1pv PE3KE HEPXXABEIOLLIEV
cTaim ToNLUNHOMN 1 MM.

Konrakrel: UnctutyTt anexkrpocBapku uM. E. O. [larona HAH Ykpaunbr
03680, Ykpauna, Kues-150, ya. Boxenko, 11, ora. Ne 77
Ten.: (38044) 261 52 28, 261 50 83, 269 19 11
@axc: (38044) 227 15 66
E-mail: shelyagin@paton.kiev.ua

P v A M2 B2 AL

31




9/2006
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necca JEeTOHAMOHHO-TA30BOr0 HAHECEHHs 3alllUTHBIX IOK-
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A mathematical model was proposed, describing the interaction of powder particles and detonation products inside a
D-gun barrel and in the space between the barrel edge and sprayed part. Design and experimental results are compared.
Features of behaviour of powder particles in detonation spraying were studied by numerical methods.
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