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“ECATCAL PROPERTISS OF ALUMINUM , COPPER
TIN AND CAXIUIl BASE !ULTILAYER COMPOSITIONS

V. S. Kopan! and A, V, Lysenko

Reasons for improvins the mechanical properties of metallic films and
fibers in flaky compositions arc brought to lisht in /1, 2], In [3], the
mechanical properties of multilayored compositions, obtained using a method
of vacuun evaporation, are investigated, In this work, substantial
durabilities in a rupture of flaky samples, obtained using a method of cold
weld with a lamination of a pile of foil, cre considered. The average
thickness of layer h in nultilayered compositions varied from 4 mk to 2008,
To avoid the effect of scale factors during mechanical testing, the
experinents were conducted on samples of equal thickness; therefore, the
nunber of layers in a sample sometimes reached 12,000, In the multilayer
copositions, an aluminum layer was alternated with copper }relative thickness
of layers-=hc,/h;1= 1.4), cadmiun (Hog/hp3=0.3) or tin (hgp/hyy=1).

The durability of the flaly samples to a rupture grew quickly with an
ircrease of Jayer thic‘gnoss to 200 £, reachinz 90 ki¢/mm for AleCu 3. 27 kz/mm@
for Al-Cd and 23 k3/mn™ for AleSn (sec the figure; each point is the average
of tests of 15-20 saiples), 7Ath the addtion of flakes, the durability of
delormed foils considerin; the percent composition of multilayered compositions
of the valus of durability would form only 26, 10 and 7 kz/mm<, respectively,

In the table, tonsion values (k,,/.,,mZ) of split diffusion from one
layer to another -, are presented [l4/ alon: with the split diffusion tension
in the outer layers z, [b]and tonsion «, , which are necessary for dislocation
qotior. in multilayered compositions, formed fron layers of equal thickness,
Values of 6 are calculated accordins to formulas (1)-(3) of [2, 4/:

) = 6.8(Ey/n)'/: W
O‘ ® ".3&7.. c‘)
“. t. 06,*. (3)
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where 3, 7 arec noduli of resiliency and shearing; Y is surfiece energy;
4 1is 3yurgers vector,

Dependence of durability to rupture of
multilayered compositions from averaze layer
thickness:

1, ll--‘\l-Cu: 2, 5--}\1""&13 39 Huwnileadn (--- with
the addition of durability ilding layers,

Porula (2) is truc in the case when the Pauasson coefficient for the
four mentioned -etals is 0,3, Ouring calculation, the followinz values of
the paramoterf were uﬁod (for A1, Cd, Sn, Cu r03pef§1vely)z 5= (7.1 53
4,55 13) + 10*1din/en; (2y55 1,98 2,35 bo5)e 10 din/cm2; ¥ = 840, 630,
540, 1700 erz/cm2; b = 3¢10=Ccm,

. Al Cu Cd Sn
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As is apparent from the table, the strengthening of multilayered
compositions at the expense of tapering of the layers is significant wher
h < 11k, which agrees with the information of the figurs,

llovever, peak values of durability are of less value according to
for-ulas (1)=(3). Experiments for determining the specific electrical
resistance of multilayered compositions depending on the thickness of the
layers lndicated that when h< 5002, the layers in the rolling process are
ruptured at the scales and in subsequent action are deformed without
taparing, It is probably possible to explain this by the fact that
two to three fold strengthening is obtained for all multilayer compositions,

.ieasuring of the specific electrical resistance has shown that the
concontration of admixture in layers (for example, in copper-~aluminum

ar!-ni.xture,‘sand in zluminumeacopper) at the expense of some solubility of
the layersiless than 0,2 at., 7,

In conclusion, we express our gratitude to P, P, Kuz'menko for his
active help and support in the implementation of the work,

Kiev University Presented to the editor
ime T, 3. Shevchenko 3 June 1969
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