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FORMATION OF MULTICOMPONENT COATINGS ON ROLL PARTS USING
COMPOSITE SATURATING COMPOUNDS

Multicomponent siliconized coatings were obtained using composite saturating media [1]. As
a consequence, gas transport coatings have the best features of their counterparts - they have the
properties of the applied material (i.e. they can be much more wear or heat resistant than the
substrate) and high adhesion strength. The existence of temperature limits to which the propagation
of the combustion front is possible introduces certain restrictions on the use of the combustion
mode as a technological mode. On the contrary, the thermal autoignition mode is free from these
limitations. By diluting the initial powder mixture with an inert substance, up to 85-90% wt. %, it
is possible to reduce the maximum temperature of the process to the technologically necessary
temperatures.

The process of formation of multicomponent silicified coatings in the combustion mode can
be presented in the following form: At stage | - heating stage, due to ignition of SHS - mixture,
the reaction front passes the distance equal to the heating zone. During the time interval (0-t1) the
coating is not formed. Diffusion of iodine and chlorine vapors from the charge into the heating
zone occurs. lodine and chlorine vapors react in this layer with silicon, aluminum, chromium
reduced from oxide, and compounds SiClz, SiCls, SiCls, CrCl, CrCls, CrCls, SiJ, SiJs, Sids, AlJ,
AlJz, AlJs are formed. At stage 11, the heat release stage, iodides and chlorides decompose on the
surface.

Due to high chemical potential, predetermined by the concentration gradient, a diffusion layer
representing a-phase (FesSi and FesAl) starts to form. At the IIII stage - the cooling stage, the
cooling rate is of great importance, which is characterized by the criterion Bi. The microhardness
of siliconized coatings doped with Cr and Al on the surface of the samples is Hso = 6400 - 7100
MPa; doped with Cr, Al, B: Hso = 13200 - 15400 MPa; doped After carrying out the combustion
process and obtaining protective coatings, standard heat treatment consisting of quenching and
low tempering was carried out to prevent “push-through” of the layers. As the carbon content of
the sub-layer increased, the micro-hardness increased. The results of corrosion tests (gravimetric
method) in 3% aqueous solution of NaCl, 10% aqueous solution of HSO4, HNO3z nd 30% aqueous
solution of HCI showed that the most effective protection, when tested in these environments,
showed siliconized coatings alloyed with Cg-Al -Ti, Cg-Al -W. So in comparison with the base
coating, obtained at CHT in isothermal conditions, corrosion resistance increases in 2,1 - 3 times.

Wear resistance of protective coatings increased in 2,1 - 4,2 times. The best indicators of wear
resistance (testing on friction machine SMT-1) showed silicified coatings alloyed with chromium,
aluminum and boron. When tested on the MT-5 friction machine, the best wear resistance has
silicified layers alloyed with chromium, aluminum and tungsten. Titanium-siliconized coatings
obtained under SHS conditions provided an increase in corrosion resistance 1.7 - 1.8 times higher
than coatings obtained by diffusion saturation
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