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Nowadays there are topical tasks in the 
nuclear protective building materials science for 
working out new kinds of materials with high nu-
clear protective and strength characteristics, effi -
cient under conditions of dynamic, alternate tem-
peratures and combined radiation loads, resistant 
to high repeated temperature drops.

Such materials can be presented by com-
posite materials combining plastic metallic skel-
eton (aluminum, lead, copper, tin etc.) and solid 
metallic and nonmetallic reinforcing components 
both of natural and artifi cial origin (granite, basalt, 
limestone, dolomite, quartzite, marble, metallurgi-
cal slag, ashes, expanded clay, ferric oxide systems 
and others) [1]. Particularly, there is a practical in-
terest to elaboration of the metal-composite mate-
rial based on highly dispersed ferric oxides (mag-
netite, hematite) and bismuth oxide capsulated into 
metallic aluminum matrix.

The use of ferric oxide fi llers will allow to 
increase physico-mechanical and nuclear protec-
tive properties of the composite (resistance to high-
energy fi elds of γ-radiation impact); bismuth will 
enhance the ability to scatter heat neutrons almost 
without absorption; aluminum matrix application 
as a binding agent would give unique properties of 
aluminum: high degree of workability (the mate-
rial will be well pressed and can take plastic defor-
mation), elevated heat conductivity and ability to 
refl ect heat fl ows.

On my opinion, further development of 
scientifi c aspect of elaboration and manufacture 
of such metal composite materials and, as a con-
sequence, the design of modern nuclear protective 
engineering constructions on its base would play a 
great role in the fi eld of nuclear protective building 
materials science.
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The improvement of stainless steels ma-
chinability is an important problem of the contem-
porary engineering. Learning nature of physical 
processes in the zone of cutting gives opportunity 
to change and manage the parameters of the ma-
chining. One of the methods of effi cient improve-
ment of metal machining is cutting with advanced 
plastic deformation (APD).

Cutting with APD concludes in combina-
tion of two processes – surface plastic deforma-
tion, creating necessary depth and extent of work 
hardening and consequent removal of the hardened 
metal in the shape of facings. Thereby there are 
created conditions, promoting the improvement of 
fi rmness of the cutting instrument and the quality 
of work.

The research was undertaken for a turning 
cut of austenitic stainless steel 12Х18Н10Т (ac-
cording to State Standard GOST, Russia) at sem-
ifi nishing and fi nishing modes in a wide range of 
cutting speeds. The cutting instrument was pre-
sented as wolframium- cobalt, walframium-tita-
num-cobalt, walframium-titanum-tantalum-cobalt, 
non- wolframium carbide blades. The measure-
ments of uneveness were done and profi lograms of 
the fi nished surfaces were written down, the runout 
of the back age of the carbide blade and other pa-
rameters of the cutting process were fi xed. The 
depth of advanced hardening, created by knurling 
group was chosen according to the depth of cut-


