
UNCLASSIFIED

AD NUMBER

AD400998

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Government Information; 20 MAY 1961. Other
requests shall be referred to US Library
of Congress, Attn: Aerospace Technology
Division, Washington, DC.

AUTHORITY

ATD ltr 2 Dec 1965

THIS PAGE IS UNCLASSIFIED



A006/A.101

a AUTHOR: Karpenko, 0. V. ..

TITtE Some concepts, in the theory of the effect of liquid metals upon the,P" .. mechanical properties of solid (structural)"metals

1SOURCE: Akademiya ,nauk Ukrayins'kdyi RSR. Instytut mashynoznavstva i' avto-r,• . ;, . ".. matyky, Liv. m Nau011y. zapiskk. Seriya mashinovedeniya'. v. .9-:.." " ~1962, Voprosy mashinovedelniya i 'pVB•ot 7mashinostroyenti,- " :
no. 8, 5- 10.

:TZT: Liquid metals can change the mechanical properties of solid metalsin the following, manner: 1) by reducing the surfade ene' gy level of the solidmetal during the absorption of the" liquid metal (the Rehbinder effect). This ef.feet, which can be of a plasticizing or embrittling nature, depends on the 'in-tensity of the surface energy- reductioný and whether.the reduction occurs on the Fsurface or inside the solid metal; it depends moreover on the magnitude of LSstre~s,, predetermining the failure. 2) 'By' the dissolving of solid metal by• liquid, metal, caused by the heterogeneity of the solid metals this effect is:the 'same as that Of stress concentrators which reduce toughness., endurance, and•Card 1/2 . ..
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fatigue strength. However, M. I.i Chayevskiy has observed the contrary effec't,namely that the mechanical charaateristics can be improved by the effect of liq-.uid metal, in case. when the solid metals already possess stress concentrators.3) By the formation of a new s6lid metal, as a result"of a solid solution'formed:iduring the penetration of liquidrmetal atoms in the solid metal.lattice. Thesetrahsformations depend on -the Praperties Qf- 'the new. substances and on their ef-
fýect Upon 'the appearance of corh~esieo t'ensiie stresses in 'the surface-idja- /cent layer of the solid metal. If'there are compressive 'stresses, enduranceand fatigue strength are increased, and vice versa, 4) By the formation of a'new solid metal, as a result of the chemical interaction of the' solid and liquid-metals. The author points, in particular, to the heterogeneity of the solidmetals' and the presence of defects in them, which entail a selective effect of
the liquid metals upon considerable volumes of the solid metal, EIt is pointed aout that deformations of'the solid metal activate '.th9eeffeet of liqud upon. ':
solid metals.
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