Hmﬂowbﬂuﬁ HCCHEJNOBATE/IBCKHH
AJNEPHBIH YHHBEPCHTET « MH®H»

5.t MESKIIVHAPO/IHBIM HAVYHBIM CEMUHAP

NEPCHEKTHUBHBIE TEXHOJOI'U
KOHCOJIMNIAIIMU MATEPHUAJIOB
C IPUMEHEHUMUEM DJEKTPOMATHUTHBIX
IMOJIEN

Ipa nogaep:xke Munuctepctsa Obpasosanus ¥ Hayxu Poccuiickon
denepammm

TE3UCHI JOKJIAOB

Mocxga
26-31 aBrycra 2016 1.



OPTAHM3AIIMOHHBLI KOMUTET

E.I". I'puropses (HAAY MUODU, Mocksa) -- npeacesarenb

SLIO. I'ycena (HUASY MU®H, MockBa) — OTBETCTBEHHBIH ceKpeTaph
A.I". Koauun (HUAY MUDHU, Mocksa)

A.B. FOpua (HUAY MUOH, Mockra)

E.B. Hedemona (HUSTY MUDH, Mockaa)

H.A. Pyounkosckuit (HAAY MUOU, Mockea)

[".I1. Tepexos (HAAY MUDU, Mocksa)

[IPOTPAMMHBIA KOMUTET

E.A. Onepckuii (HUAY MU®OU, Mocksa, Poccust, SDSU, San Diego,
USA) — npedceoamens

M.U. Ansimos (un.xopp. PAH, MCMAH, YepHorosnosxka, Poccus)

K.E. Benssun (BHTY, Munck, benapycs)

B.A. I'nymenxos (CI'AY, Camapa, Poccus)

E.I'. I'puroprer (HUAY MU®H, Mocksa Poccus)

I1.B. Jlymuna (UXTTM, CO PAH, Hosocubupck, Poccus)

0.0. Kyzuaeuuk (MIIM HAHB, Munck, benapycs)

JI.B. Munsko (BHTY, Musck, berapycn)

B.A. Muponos (PTYVY, Pura, JlarBus)

O.H. Cuzonenko (MUIIT HAHY, Hukonaes, Ykpauna)

B.B. Cronspos (MMAIII PAH, Mocksa, Poccus)

E.J1. Crpmxkaxkos (Il TV, Pocros-na-/lony, Poccus)

O.J1. Xacanos (TIIVY, Tomck, Poccus)

Aapec OprxoMuTeTa:
e-mail: eolevskyl@mail sdsu.edu, eggrigoryev@mephiruy




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.

COMPACTION OF POWDER COMPOSITIONS OF THE
AL-W-B SYSTEM IN A DEFORMABLE METAL SHELL
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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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Deformation characteristics of metal shells were estimated as well as
the density of a powder material depending on parameters of the force
action and geometrical sizes of billets and the instrument. On compac-
tion, the billets were subjected to caking in vacuum.

The study of morphology of samples was carried out on a high-
resolution scanning electron microscope “Mira” of the “Tescan” com-
pany.

The study of the element composition was carried out with the help
of a microprobe analyzer “INCA 350” of the “Oxford Instruments”
company.

Metallographic investigations (after caking the samples) made it
possible to assess peculiarities of compaction of the powder composi-
tion at various schemes of compaction. It has been found that the sites,
located closer to the inner surface of the shell, have smaller particle size
but higher porosity. The increase in specific energy of dynamic loading
provides a higher density of the material. The highest density of the ma-
terial was achieved when using copper shells after preliminary anneal-
ing. Aluminum particles and boron fibers become smaller with an in-
crease of energy of reducing, the tungsten particle size does not change.
The model of behavior of a powder in the implementation of hybrid and
combined (static-dynamic) methods of compaction of powders in de-
formable shells has been proposed.
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