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The influence of alloying elements at the form and size of intermetallic compounds
in a magnesium alloy has been showed. The quantitative and qualitative evaluation of
intermetallic phases in the alloy MC5, alloyed by Nd, Ge, Ag, Si, Y, Sc, Zr, Ti and Hf has
been realized, its influence at the structure, mechanical properties and hot resistance of
magnesium casting has been investigated.
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Constantly increasing demands to the modern teakn@ge stipulated by the
necessity of creation of light alloys, providinggher mechanical properties and
sufficient reliability against destruction at hightemperatures [1]. Last years a large
attention is given to the study of influence offeliént structural factors on me-
chanical properties and hot-resistance of the respke cast details from mag-
nesium alloys [2]. Alloying elements, co-operatiagth magnesium, form inter-
metallic compounds, which influence on a structanel properties of the cast me-
tal [3].

The purpose of researches is an estimation ofanfia for number of alloying
elements Nid, Ge, Ag, S, Y, &, Zr, Ti and Hf) on a form and size of appearing
intermetallic phases in the alloy BfC5, and similarly their influence on a structure
and properties of the magnesium casting.

The magnesium alloy a¥IC5 was smelted in induction crucible and distri-
buting furnaces. In fusion have entered the inangaadditives of ligatures of cor-
responding elements (0; 0.05; 0.10; 1.0 %), it srmed up him and inundated
samples with diameter 12.0 mm which exposed to tneatment orfT6 regime.

Mechanical properties and hot-resistance of sampéze determined on stan-
dard methods. The metallographic analysis of theshgated alloys was executed by
means of microscopes of «Neophot 32» and «OLYMPXIS0». The microreont-
genspectrum analysis of structural constituentmagnesium alloys was executed on
the electronic microscope of «JSM-6360LA».

A microstructure of alloy oMC5 wasd-solid solution with the presence of
eutectic of typed+y(Mg;-Al1») and intermetallicy(Mg;7Al1,). Itermetallic phase was
both spherical form, being situated into grains kmdellar form — on the borders of
grains. On results of microreontgenspectrum amalgsherical intermetallic compo-
unds are contained ~80 BAg, ~15 %Al and additionallyS andMn, lamellar inter-
metallic compounds had composition ~6(Mg and ~40 YAl.

Introduction of alloying elements to the alloy keetpromote increase of by vo-
lume stake of intermetallic phase, here, incredgber content to 1.0 % increases



the amount of intermetallic in 1.5 time. A presemea&et in the structure of the in-
vestigated alloys, both lamellar and sphericalrmtgallic phases, enriched by cor-
responding alloying elements.

At content in the alloy of alloying elements in amount 0.05...0.10 % inten-
sively the by volume stake of spherical intermetall increased and lamellar inter-
metallic is insignificantly. The analysis of distition of intermetallic compounds
showed on size groups, that lamellar intermetallimpounds prevailed in an initial
alloy, majority from which were in the size group 415 mcm. Spherical inter-
metallic compounds, mainly, presented by the smp&ig of 2.0-7.9 mcm. In a mag-
nesium alloy the investigated alloying elementgnsded intermetallic phase, and
her distribution was displaced toward less sizaigso Thus, the increase of content
of alloying elements in an alloy increased volunaet @f intermetallic compounds
with the sizes < 2 mcm and diminished volume palage intermetallic compounds
with the sizes > 11,6 mcm. Thus, dependence (jig.i4 set, when with the increase
of volume percent of intermetallic compounds atitiease of content of elements
in the alloy ofMC5 microgrit was notedly ground down:

d, =18052- Q18/; r=-0,82,

where dgiq IS @ middle diameter of microgrit, mcmy is a volume part of inter-
metallic compounds in an alloy;is a coefficient of correlation.
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Picture 1 — Influence of by volume part of intermetal(i¢)
at the size of microgut,g) in the alloy otMC5

Durability and hot-resistance of the alloyed magmasalloy ofMC5 rose with
the increase of by volume part of intermetallic pmnds. Intermetallic compounds,
being situated in the center of grain and on higléxs, consolidated an alloy and
promoted his hot-resistance (fig. 2). Plasticityathby depending at the amount of in-
termetallic compounds had nonlinear dependence.

Quantity of the distinguished intermetallic phasd also her morphology and
topology had influence on properties of magnesillaya
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Picture 2 — Influence of volume percent of intermetalba properties of alloy af1C5 with Sc

Lamellar intermetallic compounds by size to 8.0 nmositively influenced on
properties of alloy, spherical — only to the siZelth.6 mcm. It is set that on work-
hardening of alloy greater influence was rendengdherical intermetallic compo-
unds of less size groups. The increase of plastafitalloy was observed only at
introduction of the investigated elements in atrgita 0,05-0,10 %. At the further
increase of content of elements in an alloy (to%)Gimultaneously with growing of
microgrit shallow there is a substantial heightvofume part of intermetallic com-
pounds, that results to the embitterment of metal decline of the relative leng-

thening.
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