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COMPACTION BEHAVIOR OF ALSINI POWDERS
WITH DIFFERENT MORPHOLOGIES

INOBEJIIHKA YIIIJIBHEHHS ITOPOLIKIB ALSINI
3 PI3HOIO MOP®OJIOI'IEIO

Bevz V.P.,

PhD, G.V. Kurdyumov Institute
for Metal Physics of the National
Academy of Sciences of Ukraine,
Kyiv, Ukraine

Zrodowski Lukasz,

PhD, AMAZEMET Sp. z 0.0. [Ltd],
Warsaw University of Technology,
Warsaw, Poland

Tarasyuk A.L.,

PhD student, G.V. Kurdyumov
Institute for Metal Physics

of the National Academy of Sciences
of Ukraine,

Kyiv, Ukraine

Zavdoveev A.V.,

PhD (Engineering), Paton Electric
Welding Institute of the National
Academy of Sciences of Ukraine,
Kyiv, Ukraine

bess B.11.,

K.@b.-M.H., Incmumym memanoghizuxu
imeni I'.B. Kypoomosa Hayionanvroi
axademii Hayk Yrpainu,

M. Kuie, Ykpaina

3ponoscki Jlykam,

K.m.H., AMAZEMET Sp. z o.0. [TOB],
Bapwascvruti mexnonoziunuti
yuigepcumem, m. Bapwaesa, Ilonvwa

Tapaciok A.JL.,

acnipaum, Incmumym memanoghizuxu
imeni I'.B. Kyporomosa Hayionanvroi
axaodemii Hayk Ykpainu,

M. Kuie, Ykpaina

3aBaoBeeB A.B.,

K.m.H., [ncmumym enekmpo3eaprosanms
imeni €.0. Ilamona Hayionanvnoi
axaodemii Hayk YKpainu,

M. Kuis, Ykpaina

Aluminum-Silicon-Nickel (AISiNi) alloys are widely recognized for their
exceptional mechanical, thermal, and corrosion-resistant properties, making
them valuable in high-performance industries such as aerospace, automotive,
and electronics. The unique combination of aluminum's lightweight
characteristics, silicon's casting ability, and nickel's high-temperature strength
enhancement allows AISiNi alloys to meet demanding requirements in
structural components, heat exchangers, and turbine blades. The fluidity of an
alloy refers to its ability to flow when in a molten state, which is crucial for
filling molds during casting or achieving uniform deposition in additive
manufacturing. In AISiNi alloys, the presence of high-melting nickel reduces
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the overall fluidity of the melt, leading to problems such as incomplete mold
filling, poor surface finish, or defects like cold shuts or voids. The alloy's
viscosity increases with nickel content, making it more difficult to handle in
processes that require the material to flow smoothly.

Bulk manufacturing of AISiNi alloys, however, presents specific
challenges, particularly in achieving consistent microstructure and material
properties throughout large components. One of the most critical aspects of
bulk alloy production is the compaction process, especially when utilizing
powder metallurgy techniques. Compaction, typically achieved through
mechanical or hydraulic presses, plays a vital role in ensuring uniform density
and particle distribution before subsequent sintering, forging, or extrusion
processes. The success of the compaction process directly influences the
mechanical properties, microstructural homogeneity, and porosity levels of
the final product.

Fig. 1. AISiNi powder a — leaf like morphology,
b — spherical morphology, ¢ — compacted leaf like powder,
d — compacted spherical morphology
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One promising approach for producing sound billets of AISiNi alloys is
through powder compaction. However, this method faces challenges,
particularly the low adhesion between particles, which can result in billet
fracture immediately after pressing. To address this issue, specially designed
spherical AISiNi powder was developed. This spherical powder was produced
using a re-powdering process (AMAZEMET), yielding refined spherical
particles with a size distribution below 60 um. In this work, it is demonstrated
that the application of spherical AISiNi powder significantly improves particle
adhesion, resulting in sound billets that remain intact immediately after the
compaction process.
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ANALYSIS OF THE CONTENT OF IMPURITIES IN COPPER BULL
OBTAINED USING DIFFERENT TECHNOLOGIES

AHAJII3 BMICTY JOMIHMIOK Y 3JIMTKY MIAI OTPUMAHOTI'O
3 BAKOPUCTAHHSM PI3HUX TEXHOJIOT'TI
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BuxopucToByOUM BUIUIaBKY METANIB y IHAYKIIHHUX NedaxX SK OCHOBHHH
METOJI BHTOTOBJICHHS 3JIUTKIB Miji, IOCTae MpoOiieMa y HEMOXKIHUBOCTI
OTpUMATH 3JUTKA BHCOKOTO CTYIIEHIO YHUCTOTH. ToMy OyJI0 NpOBEneHO
JOCITIKEHHSI 3 BUKOPUCTAHHSM 1HILOT TEXHOJIOT1i OTPUMAaHHS 3JIUTKY MiJi.

Jiis  mochmipKeHHS XIMIYHOTO CKJIAAY Mili BHUKOPUCTOBYBAJIHCS JIBi
TEXHOJIOTiT OTPUMAaHHS 3JIUTKY, a CaMe: BUIIABKA 3UTKY Y IHAYKLIHHIN eyl
"EGES" Ta Bum1aBKa 3JMTKY METOJIOM €JIEKTPOHHO-ITy9Y0BO1 TIABKH.

Jlis BU3HAYEHHS XIMIYHOTO CKIIaJy HaJlaHUX 3pa3kiB OyJi0 BUKOPHCTAHO
METOJ IHIYKTUBHO-3B'SI3aHOI IUIa3MH/ONTHUYHOI €MICIHHOT creKTpoMeTpil
(ICP-OES) na ICP — cmexrpomerpi ICAP 6500 DUO. [l mociimkeHHs
XIMIYHOTO CKJIaay Bigbip Mpod MpoBOAMBCA 3 TNIMOMHOIO CIIOIO 3pa3KiB IpH ixX
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