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static welding with the inductive dynamic drive (HVEW with IDD).
The report describes features and capabilities of each technology. We
made a comparative analysis of the duration of the thermal action on
welded parts.

In order to improve the reliability of welded joints of rod elements
of non-ferrous metals with the main part of the metal structure, it is re-
quired to reduce the width of the area of a fragile part due to local heat
emission and pulse mechanical action on the mating area.

Due to super rigid modes, HVEW with IDD allows welding of dis-
similar metals in combination. The formation of a welded joint in a sol-
id phase provides a permanent connection without brittle intermetallic
compounds.

Electric pulse sintering of powder materials is used by the authors
for welding copper terminals of cathodic protection (CP) of steel pipe-
lines. The conventional thermite welding technique uses an exothermal
reaction of a special powder mixture. It is proposed to receive the heat
generated by passing a current pulse through a homogeneous composi-
tion (for example, copper powder). In order to synchronize the thermal
and power action, it is recommended to use IDD. Welding of the CP
terminal is done during 200 ps; the current amplitude value was 300
kA.
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B noknage paccMOTpeHbl TEXHOJIOTMYECKHE CXEeMbl ITPEecCOBaHUs
MIOPOIUKOBOM KoMmosuumu cucreMbl Al-W-B B amromMuHueBolt U Meq-
HOM 000I0YKaX:

- METOo0oM 00KHUMa 0OONOUKH ¢ MOPOITKOM MMITYJIECHBIM MarHKT-
HBEIM TI0JIEM (AUHaMHYecKast Harpy3ka);

- METOZIOM BOJIOYEHMS 00O0JIOUKM ¢ OPOIUKOM uepe3 pusibepsl (cTa-
THYecKas Harpyska)

-KOMOMHMPOBAHHBIM METO/OM, COYETAIOLIMM CTATUYECKYIO U AUHa-
MUYECKYIO Harpysky. Ilpuyem, nuHamuueckas Harpyska Ipwiaraercs
Iepej BOJIOYEHUEM, B IIPOLECCE BOIOYEHMS, MM HA 3aKIHOYUTEIbHOM
3Tare BOJOYEHMs (TP BBIXOE 3arOTOBKY U3 (DUITBEPEI).

IIpolecc BONOYEHHs CO3AAET NPEUMYILIECTBEHHO OCEBYIO OpPUEHTa-
OUIO [OPOIIKA NPW YIUIOTHEHWHM, a4 MArHUTHO-UMILYJIbCHBIH O6KUM
obecrnieurBaeT paaualbHoe yrioTHeHue. [loa aeficTBeM cTaTUYECKOM
1% JAHAMUYECKON Harpy3ox M3MEHSIETCH HanpsKEHHO-
neopMUPOBAHHOE COCTOAHUE MaTepUaa, YTO MPUBOIUT K UBMEHEHHUIO
€ro CTPYKTYpBl U CIOCOOCTBYET IMOBBILEHUIO (PUIMKO-MEXaHUYECKHX
CBOVCTB.

[IpuBeneHHsIe cxembl OnpoOOBaHEI B 1a00opaTopHbIX yenosusx. Co-
3/laHa SKCIIEPMMEHTAJIbHASl YCTaHOBKA, BKJIIOYAKOLas YCTPOMCTBO IS
BOJIOYEHUs TPyOUaTOi 3arO0TOBKU ¥ MAarHUTHO-UMITYJILCHBIN IIpecc, pa-
OoTaroui Ha 00KUM.

OuenuBanuce 1epOpMALMOHHbIE XapPAKTEPUCTUKM METAUIMYECKUX
000J104€eK, TMIIOTHOCTh NOPOLIKOBOrO MaTepyaia B 3aBUCUMOCTH OT T1a-
paMETPOB CUJIOBOTC BO3AEHUCTBHS ¥ TEOMETPHUYECKHX Pa3MepOB 3aroTo-
BOK M MHCTPYMEHTa. 3arOTOBKHM MOCIIE YIUIOTHEHMS NOJIBEpPrajluch crie-
KaHuio B Bakyyme. MccnenoBanue Mop@oiiorur oOpasioB MpOBOIHIH
Ha CKaHUPYIOUIEM 3IIEKTPOHHOM MHUKPOCKOIIE BBICOKOrO pa3pelieHus
"Mira" ¢upmsbl "Tescan. McecnenoBanue 3J1€MEHTHOrO COCTaBa IPOBO-
JAJIOCH C IIOMOLIBIO MUKPOPEHTIeHOCIIeKTPaIbHOro aHanmuzatopa «IN-
CA 350» dupmer «Oxford Instruments»

Meramtorpadpudeckue HMcclefoBaHus (Iociie crniekaHus oOpasiioB)
TIO3BOJIMJIM OLEHUTH OCOOEHHOCTH YIUIOTHEHHs MOPOLIKOBOH KOMIIO-
3ULIAKA TIPYU Pa3iIMYHBIX CXeMaxX YIUIOTHEHHUs. Y CTAHOBJIEHO, YTO y4act-
KA DPacHoONIOKEHHbIE ONMMKe K BHYTPEHHEH IMOBEPXHOCTH 00O0I0YKM
UMEIOT MEHBIIUH pa3Mep 4YacTHll, HO 0oiiblyto nopuctocts. [loBsiiie-
HUE YPOBHs YAEIBbHON 3HEPruM NUHAMUYECKOTo HarpyxKeHus obecrie-
YMBAET IIOBLIIIEHWE TUIOTHOCTU MaTepuasia. Haubomplias miIoTHOCTE
Martepuaia Oplla JIOCTHIHYTa NpW MCHOIb30BAHMK MEIHBIX 0601046k
I10CJ1e WX [PEABAPUTEILHOIO OTXKUIa. ATTFOMUHUEBBIE YaCTHIEI U OOp-
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HbIC BOJIOKHA U3MENBYAIOTCS ¢ YBEIMYEHUEM 3HEPIHH 00XUMa, pazvep
yacTul Boib(pama He Mensiercs. [Ipennoxkena MOaens NOBEAEHHS T10-
POIIKa TP OCYIIECTBICHUH TMOPHIHBIX B KOMOMHUPOBAHHEIX (CTAaTH-
KO-AMHAMWYECKUX) METO/IOB NPECCOBaHUA TOPOIIKOR B nedopmupye-
MBIX 000J109Kax.
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The report considers technological schemes of compaction of the
powder composition of the Al-W-B system in aluminum and copper
shells:

- by the method of reducing the shell with the powder by the pulsed
magnetic field (dynamic load);

- by the method of drawing the shell with the powder through the
dies (static load); '

- by the combined method combining static and dynamic loads, with
the dynamic load is applied before drawing, in the process of drawing
or at the final stage of drawing (when the billet comes out from the die).

The drawing process creates predominantly an axial orientation of
the powder or compaction whereas pulse-magnetic reducing provides
radial compaction of the powder. Under the action of static and dynam-
ic loads the stress-strain state of the material changes which leads to a
change of its structure and aids to increase in physical-mechanical
properties.

The given schemes have been sampled in laboratory conditions. The
experimental installation has been created which includes a device for
drawing of a tubular billet and a pulse-magnetic press working on re-
ducing.
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