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INCREASE OF WEAR- AND INOXIDIZABILITY FOR DETAILS 

EQUIPMENT OF METALLURGICAL PLANTS 

Zaporozhe state engineering academy, Ukraine 

Results of researches for chromium diffusion in rotating chambers, as method of 
hardening and protection against corrosion details of the rolling shops equipment at con-
ditions of mending shops have are presented. It is shown possibility and efficiency of use for 
this method. 
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The terms of exploitation of metallurgical equipment differ by a high abrasivity 
and enhanceable content of corrosive-active matters, which is accompanied by a speed-
up wear and premature mortality [1]. 

Increasing attention is spared to the problem of increase of wear- and inoxi-
dizability of this equipment. The application of different sort of coverage’s is serves by 
especially perspective. 

A realization of process for diffusive chrome-plating in the revolved chambers, 
allowing to get both wear- and corrosion-resistant coverage’s is serves as research task. 

It is known that content of carbon in steel predetermines the structure of the 
formed coverage’s and, accordingly, their operating properties. On high-carbon steels 
coverage’s are a mainly carbidic phase, answering on composition to connections (Cr, 
Fe)23C6 and (Cr,Fe)7C3, and at the diffusive chrome-plating with the use of ammonium 
chloride on a surface it appears layer of carbonitride of composition of Fe2(N,C) and 
Fe4(N,C) [2]. On medium-carbon steels difficult coverage’s appear with a carbidic phase 
under which the layer of hard solution of chrome in an iron with including of chrome 
carbides and decarburizated zone (zone with the lowered concentration of chrome and 
carbon) are located. On low-carbon сталях coverage (solution of chrome in an iron) is 
formed, under which a carbon-free zone is situated [3]. 

The sizes of coverage’s on steels, their structure and phase composition are con-
ditioned by the terms of forming of coverage’s under act of constantly changing factors. 
In this case the qualificatory role of correlation tells meeting mass steams chrome (from 
outside) and carbon and iron (from the satiated matrix) to the strictly concrete 
temperature-time intervals of process of the diffusive chrome-plating is tells. By cha-
racteristics meeting mass steams for carbon and chrome in a matrix serve their co-
efficients of diffusion DCr and DC, and coefficients of mass transfer βCr and βC are serve 
in a near-surface zone. 



Coefficients of diffusion are the functions of temperature and concentration, and 
coefficients of mass transfer – by the functions of temperature and activity for enviro-
nment in the zone of satiation and have different character of change of dependence on a 
temperature. Therefore the different temperature-time regimes of heating of samples to 
the temperature of satiation are created terms for an origin and initial forming of co-
verage at different correlations of mass streams for chrome and carbon. As a result, in an 
initial period of process terms for the primary origin of carbidic phase of different 
structure or solution of chrome in a gland are created, which largely predetermine the 
further forming of coverage. These conclusions are confirmed by the results of the 
diffusive chrome-plating in stationary and mobile mixtures. 

Researches carried out in saturate mixtures with different content of carbon, here 
the different type of ferrochrome are used:  FCH 010 (content of carbon – 0.1 %) and 
FCH 800 (content of carbon – 8.0 %). Composition of mixtures, %:  1. FCH 010 – 60, 
powder of shamotte – 39, ammonium chloride – 1;  2. FCH 800 – 60, powder of sha-
motte – 39, ammonium chloride – 1;  3. FCH 010 – 60, charcoal – 10, powder of sha-
motte – 29, ammonium chloride – 1. 

Forming of coverage on low-carbon steels in mixture on the basis of high-carbon 
ferrochrome provides realization of process of carbochromium-plating, which allows 
getting the thin layer of chrome carbide on the surface of sample (5-7 мкм). On high-
carbon steels a layer in thick more than 30 mcm get during 3-4 hour. 

The got results have an important practical importance, because allow to be ori-
ented at the choice of the technological regimes for alloying of products of high 
exactness of making. 

In saturated mixtures on the basis of ferrochrome of FCH 010 on low-carbon 
steels increasing of size for details is 50-60 % from the thickness of coverage’s and 
depends on content of carbon in steel. On high-carbon steels increasing of size 
practically corresponds to the thickness of the formed layer, id est the height of diffusive 
layer is carried out outside. 

On low-carbon steel in low-carbon ferrochrome the height of coverage is provided 
by the interdiffusion of iron and chrome, thus on a 60-70 % coverage grows into a 
sample (fig. 1,c), on high-carbon steels at chrome-plating in low-carbon ferrochrome the 
height of coverage is carried out outside sample (fig. 1,a,b). 

 
 

                 a                                                 b                                                   c 
Picture 1 is Direction of increasing of height for diffusive chromic coverage’s on carbon (a, b) 
                    and low-carbon steels (c) 



The samples of steels with different content of carbon (even in the case of the 
joint loading),which processed at identical terms are provided different terms for 
besieging of alloying elements on the surface of samples and subsequent forming of 
diffusive layer. 

The results of industrial introduction of this method for chrome-plating confirmed 
his efficiency at work-hardening and corrosion protection for details of equipment for 
rolling workshops. 

Conclusions. Researches is set, that diffusive coverage’s on the basis of chrome, 
inflicted in the revolved stoves (retorts) in mobile saturated environments, can may to 
promote in 2-5 times the term of exploitation of equipment details after their reparation 
Realization of process of the diffusive chrome-plating in mobile saturated environments 
in the revolved stoves allows to promote in 2-3 time life of span for forming of 
coverage’s and it is to increase at 1.5-2 time life of span for mixtures, that testifies to 
efficiency of process. 
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