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Abstract 

This paper presents results of the suction plate surface 
modification by hardfacing, of the ventilation mill in the 
Kostolac B power plant. Before applying hardfaced suction 
plates to exploitation conditions, it is necessary to study 
model hardfaced samples for determining the optimal tech-
nology and filler material for revitalization. Experimental 
tests of revitalized mill suction plates in real exploitation 
conditions show that the proposed modification, hardfacing 
technologies and filler materials give good results. The 
relative weight loss of the suction plates after 1440 h period 
of exploitation in real conditions is 1-3%. The application 
of this approach can reduce the number of possible repairs 
and extends the period between them, resulting in 
significant economic effects. 

Ključne reči 
• ventilacioni mlin 
• prevlake 
• habanje 
• usisne ploče 
• navarivanje 

Izvod 

Ovaj rad prikazuje rezultate modifikacije usisnih ploča 
ventilacionog mlina na Termoelektrani Kostolac B pomoću 
tehnologije navarivanja. Pre nego što se primeni tehnolo-
gija navarivanja usisnih ploča i njihovo stavljanje u eksplo-
ataciju potrebno je uraditi modelna ispitivanja radi određi-
vanja optimalne tehnologije navarivanja i određivanja 
odgovarajućeg dodatnog materijala. Eksperimentalna istpi-
tivanja usisnih ploča u realnim eksploatacionim uslovima je 
pokazalo da je predložena modifikacija, tehnologija navari-
vanja i dodatni materijal daju dobre rezultate. Relativni 
maseni gubitak usisnih ploča nakon eksploatacije od 1440 č 
je 1-3%. Ovakav pristup rešavanju problema može dovesti 
do smanjenja broja redovnih remonta i produženja perioda 
između njih, a veliki uticaj će imati na ekonomsku uštedu. 

INTRODUCTION  

Wear is one of main failure mechanisms of materials and 
equipment and exists in many industrial fields, such as 
metallurgy, mining industries, energy sources and construc-
tion industry. Hardfacing coatings have been used widely in 
these industries because of the coatings’ excellent abrasive 
wear resistance, /1-3/. The wear rate of hard coatings is 
controlled by several factors like the size and distribution of 
carbide particles, hardness of the carbide particles relative 
to the abrasive, properties of the matrix and its volume 
fraction and the coating process, which determines coating 
characteristics as phases, density and microhardness, /2-4/. 

The main aim of this paper is to increase the wear 
resistance of the suction plates of ventilation mill for coal 
grinding in power plants, in order to define the optimal 
technology of revitalization by hardfacing. Working parts 
of the device, during exploitation are dominantly exposed 
to wear, resulting in the reduction of mill production 
capacity and its ventilator effects compared to the designed 
value, as well as frequent delays due to parts replacements, 
that significantly affects the productivity, economy and 
energy-efficiency of the system, /2-4/. 

Multidisciplinary research of ventilation mills of thermal 
power plants includes a variety of theoretical, numerical, 
empirical and experimental methods of flow research, /6-
10/. 

In order to protect suction plates of the ventilation mill 
and extend their life, the process of hardfacing is selected to 
revitalize the components. This is a very useful procedure 
and an economical way to improve the performance of 
components submitted to severe wear conditions, /11-15/. 
Revitalization processes are unique, and this is why in 
practice there are no standard procedures for defining and 
applying the most optimal technology of reparation by 
hardfacing or the assessment of the remaining life of 
repaired components. 

Previous experimental research indicates a linear 
dependence of abrasive wear resistance and mechanical 
properties of materials. Based on the mechanical properties, 
especially hardness, the behaviour of metals in conditions 
of wearing can be predicted, but hardness is not the only 
characteristic that affects the wear resistance and wear in 
general. Parameters which also affect the wear resistance, 
are the structure, shape, size and distribution of micro-
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constituents in the hardfaced coating. This experiment uses 
a wide area of resistance-to-wear complex materials alloyed 
with Cr, Mo, Nb, W, V, Ti, B, Co and other elements that 
create carbides, /12/. 

By selecting a group of filler materials, before testing in 
the exploitation conditions, it is necessary to model test 
hardfaced samples in order to test the recommendations. 
Filler materials have been tested with standard test methods 
(mechanical and structural tests). After selecting optimal 
filler materials and technologies, it is implemented in the 
functional testing of revitalised parts of the ventilation mill.  

The subject of this paper is the selection of optimal 
hardfacing procedures, filler material and hardfacing tech-
nology, based on results of numerical simulation, tribologi-
cal, structural, and mechanical properties of samples from 
experimental hardfacing models. By applying these tech-
nologies it would reduce the number of possible emergency 
repairs and would prolong the period to complete necessary 
repairs. 

MODEL STUDIES OF HARDFACING PROCESSES 

Before applying filler materials in exploitation condi-
tions, it is necessary to test model hardfaced samples in 
order to verify the recommendations. One of the aims of the 
experiment, besides the known hardfacing alloys from the 
Fe-Cr-C system, is the application of new additional 
complex materials alloyed with Cr, Mo, Nb, W, V, Ti, B, 
Co and other elements, and to define technical requirements 
and procedures for the revitalization, and to expand the 
knowledge in the field of repair hardfacing of components 
in ventilation mills. Experimental research indicates an ap-
proximately linear dependence of abrasive wear resistance 
and mechanical properties of materials, /3/. Especially, 
hardness can predict the behaviour of metals in conditions 
of wear. The depth of penetration of abrasive particles and 
high hardness value is inversely proportional, /3, 19/. How-
ever, hardness is not the only characteristic that affects 
wear resistance and wear in general. Parameters also 
effecting the wear resistance besides hardness are the struc-
ture, shape, size and distribution of micro constituents in 
the hardfaced layer /3, 12-23/. The wear resistance of a 
hardfacing alloy depends on many other factors such as the 
type, shape and distribution of hard phases, as well as the 
toughness and strain hardening behaviour of the matrix, /4/. 
It is necessary to select an appropriate hardfacing alloy with 
optimal properties, great hardness and optimal resilience, 
that leads to reducing wear. In previous research, a wide 
scale of filler material resistance to wear is analysed, /12/, 
and for the purpose of this experiment, one group of filler 
material for model testing is selected, and a potential imple-
mentation in the functional testing is analysed. 

Model testing of macrostructure is done. Diagrams of 
hardness distributions are plotted (Fig. 1, a and b), the zone 
of the surface layer and the HAZ, as well as the degree of 
mixing for all hardfaced samples are defined. In addition, 
microstructural analyses obtained by scanning electron 
microscopy (SEM) and EDS analysis, also present the 
results of tribological tests. The choice of applied filler 
materials and hardfacing procedures in the hardfacing of 

ventilation mill suction plates is made based on the results 
of this research. 

The optimization of ventilation mill performances is 
achieved by correlating the technological process and the 
state of the main working parts. Numerical simulation of 
multiphase flow, based on the available parameters, has 
indicated the modes of failure of system components, and 
facilitates in eliminating the causes. Model studies are 
based on results of tribological, structural and mechanical 
properties of samples from experimental hardfacing model. 

EXPERIMENTAL PROCEDURE OF MODEL TESTING 

Samples of dimensions 250×200×15 mm, made of hot-
rolled S355J2G3 (EN 10025-2) steel sheet, are prepared 
and used as substrates. In order to prevent the inclusion 
formation in weld deposits, prior to the welding operation, 
the oxide layers are removed from the substrate surface by 
means of grinding. Before hardfacing, samples are pre-
heated to Tp = 160-170 °C. Conventional welding processes 
are used: manual metal arc welding (MMA); shielded metal 
arc welding (SMAW); and gas welding (G). Upon hardfac-
ing, coatings are air-cooled down to room temperature. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
Figure. 1. a) Macrostructure of 5006, b) Distribution of hardness 

in cross section of sample hardfaced with Fe-Cr-C-Si (5006). 
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The filler materials used are presented in Table 1, with 
hardfacing procedures, nominal chemical compositions and 
commercial name, manufactured by Castolin Eutectic Co, 
Ltd, Vienna. The most important condition for the MMA, 
SMAW and G processes is the weld plate low degree of 
mixing and the manufacturing cost of welding consuma-
bles. Hardfacing is carried out by technological lists with 
defined parameters (power, voltage, welding speed, line 
energy, preheating of materials and coatings, and applica-
tion method of coatings), /12/. 

Table 1. Filler materials and hardfacing procedures. 
Hardfacing 
electrode Nominal chemical compositions Process 

hardfacing 
Xuper 

AbraTec 5006  Fe- Cr-C- Si  MMA 

ULTIM112 Fe-C-W- Co-Ni-Si MMA 
390 NDO Fe-Cr-W-B-Nb-Mo-C SMAW 

7888T WC-Ni-Cr-Si-B, matrix with WC G 

RESULTS AND DISCUSSION OF MICROSTRUC-
TURAL ANALYSIS AND HARDNESS TESTS 

The numbers of layers, the average thickness of hard-
faced coating and the degree of mixing and hardness values 
of the hardface are given in Table 2, depending on the type 
of filler material and hardfacing process. 

Table 2. Characteristics of hardface coating. 

Filler material No. of 
layers 

Thickness 
(mm) 

Degree of 
mixing (%) 

Hardness, 
HV5 

Xuper AbraTec 
5006 2 5.2 11 644-701 

ULTIM112 2 3.7 44 825-966 
390 NDO 2 7.0 11 927-946 

7888T 2 1.6 33 644-677 

The low degree of mixing (11%) is achieved in hard-
faced samples with 5006 (MMA) and 390NDO (SMAW) 
filler material. Maximum hardness is achieved in samples 
hardfaced with alloy 390NDO (SMAW) and ULTIM112 
(MMA). Besides this, the variation in hardness can be 
explained by the distribution of different phases along the 
depth of the hardfacing deposit, as is evident from typical 
near-surface structures (Fig. 2). 

a)  

b)  

c)  

d)  
Figure 2. Structures of samples, a) 5006/2, b) ULTIM112/2, 

c) 390 NDO/2, and d) 7888T/2, with hardfaced coatings (back-
scattering electron images). 

SEM micrographs with EDS of different phases of hard-
faced coatings samples Xuper AbraTec 5006 and 7888T are 
shown in Figs. 3 and 4. The EDS data, given in Table 3, 
indicate on different matrix compositions and the presence 
of carbides in hardfacings. 

During solidification the filler material 5006 achieves 
near-eutectic structure with a dominant presence of blade-
like primary Cr-carbides (Fig. 6a and Table 3). In the hard-
faced sample with filler material ULTIM 112 there is pres-
ence of polygonal WC carbides in the Fe-matrix, Fig. 2b. 
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The chemical composition and the morphology (Fig. 2b and 
Table 3) suggests the presence of phases with fine WC 
carbide and primary austenite with eutectic carbides, /10-
12/. Recent studies have shown that an increase of retained 
austenite in the martensite-carbide structure increases the 
resistance to wear, regardless of the same decrease in hard-
ness, /2, 3, 5, 10-12/. 

a)  

b)  

c)  
Figure 3. a) SEM micrograph and EDS of hardfaced sample Xuper 
AbraTec 5006, b) EDS of primary Cr-carbides, c) EDS of matrix 

FeCrC. 

The microstructure of the W-rich deposit is composed of 
proeutectic MC-type carbides surrounded by eutectic struc-
ture containing M6C-type (fishbone-type) carbides and 
some martensite, /6/. Deposit contains a high density of 
tungsten carbide (WC) in a ferrous-based matrix (M) with 
increased hardness. 

The sample hardfaced with material 390N NDO (Fig. 6c 
and Table 3) shows a homogeneous distribution of carbides 
and a complex carbide polygonal and spherical shape, /7, 
10-12/. As the complex carbide fraction increases, hardness 
and wear resistance improve, /2, 3/. 

a)  

b)  

c)  
Figure 4. a) SEM micrograph and EDS of hardfaced sample 
7888T, b) EDS of matrix NiCrBFe, c) EDS of WC carbides. 

Table 3. EDS chemical composition of the phases in Xuper 
AbraTec 5006, ULTIM112, 390 NDO,7888T (mas. %). 

Samples Phas. C Fe Ni Cr Nb Mo W 
Fe- Cr-C- Si 

(5006) 
M 6.56 64.29 / 26.97 / / / 

MC 11.87 26.40 / 61.46 / / / 
Fe-C-W-Co-Ni-
Si (ULTIM112) 

M 7.67 79.69 0.50    5.75 
MC 10.39 5.22 /    83.93 

Fe-Cr-W-B-Nb-
Mo-C 

(390NDO) 

M 3.47 83.81 / 8.73 / 1.07 1.45 

MC 4.35 22.88 0.25 18.25 7.55 16.26 30.55 

WC-Ni-Cr-Si-B 
(7888T) 

M 6.39 47.36 33.56 2.29   6.62/ 
MC 9.28 / / / / / 90.72 

M-matrix, MC-carbides (M-MC forming elements: Cr, Mo, Nb, W, B 

Samples hardfaced with 7888T indicate a homogeneous 
distribution of larger carbides of polygonal and spherical 
shape (Fig. 6d). EDS data shown in Table 3 indicate that 
hardfaced layer is a phase with high content of W, Cr, Ni, 
Nb, Fe and C. Present carbides are the primary, special 
carbides type WC which are embedded in the Ni-Cr based 
matrix, /3, 12, 22/. As the special carbide fraction increases, 
the hardness and wear resistance improve, /2, 3/. 
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TRIBOLOGICAL TESTING 

Tribological analysis of these coatings is just another to 
be done to completely understand the behaviour of hard-
faced coatings. Tribological tests are carried out on the pin-
on-disc tribometer according to the standard test method for 
pin abrasion testing (ASTM G 132) in ambient air at room 
temperature (≈ 25°C). Testing was performed under normal 
load of 5 N, i.e. under specific normal load-pressure of 
0.25 MPa (taking into account the contact area of approxi-
mately 20 mm2). Sliding distance of 30 m was constant, 
with an average sliding velocity of 0.2 m/s. The testing 
parameters were chosen such as to match approximately the 
exploiting conditions and to provide reasonable amount of 
wear, i.e. at least 1 mg loss. In order to achieve a higher 
confidence level in evaluating test results for each material, 
at least five runs were performed and the results are aver-
aged. Before and after testing, pins were degreased and 
cleaned with benzene. Mass loss was used to calculate the 
wear intensity for each material. The value of friction force 
was monitored during the test and through data acquisition 
system stored in the PC, enabling the calculation of friction 
coefficient. The results of the wear tests are presented in 
Fig. 5. Hardfaced coatings obtained the expected deviations 
due to the inhomogeneity of these materials. 
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Figure 5. Ranking of tested materials on the basis of resistance to 

abrasive wear. 

The coefficient of friction (given in Table 4) is a mean 
stationary value (of the period when its value has stabilized 
after 20 to 25 m). The obtained values are expected for pure 
abrasive wear and they generally follow the wear intensity 
values. Samples with a higher coefficient of friction had a 
higher intensity of wear. 

Table 4. Stationary friction coefficient with corresponding 
deviations. 

Material/ 
coating 5006/2 7888T/2 390NDO/2 ULTIM112/2 

Coefficient of 
friction 0.378 0.420 0.430 0.386 

Deviation of 
friction coeff. % 3.4 4.2 5.5 4.4 

Tribological tests carried out on the tribometer which 
belong to the sixth category of tribological tests. The results 

are primarily aimed at comparing different materials in 
relation to only abrasion resistance and the preliminary 
selection of the best one. Based on Fig. 7, it is observed that 
samples with filler materials 5006 and 7888T showed high-
er resistance to abrasive wear compared to other samples. 

The best abrasion resistance was obtained in microstruc-
tures composed of eutectic matrix and primary M7C3 or MC 
carbides sample 5006. Good abrasion resistance achieved in 
filler material 7888T contains large WC carbides in Ni-Cr 
matrix, /6, 8, 23/. The coating of sample (5006) of Cr-rich 
deposits has an eutectic matrix with proeutectic M7C3-type 
chromium carbides, which were identified by EDS-SEM 
due to their large size. Samples coated with ULTIM112 and 
390NDO show less abrasion resistance. Those materials are 
Fe-base matrix with inserted W, Cr, Mo, Nb complex 
carbides. These two materials have higher hardness values, 
/31, 32/. Another important factor in abrasion resistance is 
the carbide orientation. Carbides in the coating deposits 
show carbides elongated in direction normal to the interface 
between the hardface and the substrate. The M6C tungsten 
carbides (fishbone-type) also contributed to prevent the 
cutting effect of abrasive particles in the W-rich deposit. 
Tungsten carbides in W-rich deposits had different response 
as a function of their shape and size: M6C carbides ab-
sorbed high amounts of plastic deformation, while MC 
carbides were broken by the abrasive particles, /20, 21, 22/. 

FUNCTIONAL TESTING  

Suction plates are one of the vital parts that are exposed 
to the most intensive wear and therefore were chosen to be 
modified. Results, obtained by numerical simulation show 
that suction plates are subjected to intensive erosive wear at 
elevated temperatures up to 235°C, /21, 22/, which can lead 
to damages and reduction of mill capacity. 

In the process of choosing the hardfacing technology, 
previous knowledge of the shape and dimensions of the 
workpiece is important, as well as chemical composition 
and structural - mechanical properties of materials, hard-
facing method and characteristics of the filler material. The 
process of hardfacing is used as appropriate because of 
mobility of equipment, the rate of application of materials, 
wide range of filler materials, etc. Compared to welding, 
the hardfacing procedure is carried out under conditions 
which allow obtaining the least possible penetration, and a 
lower degree of dilution in order to possibly preserve the 
properties of weld metals, which are, in general, considera-
bly different from the base material, as far as possible, /12, 
23/. Numerical simulation has analysed the rate of mixture 
of gases with particles of coil, sands, other mineral material 
and their acting pressure on suction plates. 

On the basis of the model testing, experimental results of 
surfacing with the selection of optimal hardfacing technolo-
gies and (coating) materials is carried out, and definition of 
technology specifications for surfacing of suction plates. 
With the application of new technologies for hardfacing 
with different filler materials on prepared surfaces of mill 
suction plates, improvements in wear resistance can be 
expected. Based on the numerical flow simulation around 
the suction plates, model testing of a wide group of filler 
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material wear resistance is presented. The new innovative 
hardfacing technology is applied for the mill suction plates. 
Thirty five of the modified plates (hardfaced suction plates) 
are installed in the ventilation mill and are functionally 
tested. Three filler materials, (5006, ULTIM 112 and 390 
NDO) and two hardfacing procedures (manual metal arc 
welding and shielded metal arc welding) are selected for the 
redesign of suction plates. 

Suction plates are made of low alloy cast steel GS 
36Mn5 according to DIN 17204, /27/. Model experiments 
are performed with S355J2G3 (EN 10025-2) steel and also 
it is necessary to be perform weldability analysis of alloy 
cast steel. The analytic evaluation of weldability and the 
prediction of the effects of thermal cycles of hardfacing on 
the microstructure and properties of the low alloy cast steel 
GS 36Mn5 are done, /21/. 

Results suggest that cast steel GS 36Mn5 is conditionally 
weldable by using conventional welding processes, but with 
appropriate precautions. During welding it is needed to take 
care of preheating temperature, heating rate, cooling and 
interpass temperature, and also the thermal cycle of weld-
ing. Results of analytical evaluation by using the software 
of the Japanese Institute of Welding (Weld simulator, /20-
22/) show the following: it is possible to eliminate the 
possibility of cold cracking with higher preheating tempera-
ture than that obtained by calculation, /21/. 

For functional testing two procedures of welding:MMA 
and SMAW with three filler materials of different chemical 
composition are selected. During the testing of hardfaced 
samples a low degree of mixing is achieved, but it is neces-
sary to further decrease mixing and to maintain hardfaced 
material characteristics. For achieving a reduced degree of 
mixing hardface and base materials on the whole group of 
thirty-five suction plates, a puffer layer with austenitic elec-
trode 18/8/6 (EN 1600) is used. Puffer layer carried out 
with FCAW (flux core wire) process by wire thickness 
1 mm and parameters 150-170 A, 21-25 V and wire feeding 
speed of 18-19 cm/min, gas velocity is 10 l/min. 

A set of hardfacing of first eleven suction plates is carried 
out with filler material 5006 (Castolin Eutectic) by MMA. 
Hard coating is done with wire thickness 3.2 mm in two 
layers with parameters I = 130 A, U = 28 V with preheat 
temperature 170°C and interpass temperature 170°C. The 
second set of twelve suction plates is carried out with the 
MMA process and 390NDO (Castolin Eutectic) filler materi-
als. Hard coating is done with wire thickness 4 mm in two 
layers with parameters I = 170 A, U = 36 V, preheat tempera-
ture 200°C and interpass temperature 150-170°C. The third 
set of twelve suction plates is carried out with ULTIM112 
(Castolin Eutectic) filler materials by SMAW (shield metal 
arc welding). Hard coating is performed with wire thickness 
1.6 mm in two layers with parameters I = 160 A, wire feed 
speed 15 cm/min, gas flow 14 l/min, preheat temperature 
200°C and interpass temperature 175-260°C. 

Hard coatings are placed on two longitudinal, previously 
ground and cleaned front surfaces of suction plates. A 
scheme of hardfaced plate is presented in Fig 6. and appea-
rance of the suction pates after hardfacing is shown in Fig. 7. 

  
Figure. 6. Scheme of hardfacing suction plates. 

 
Figure 7. Hardfaced suction plates. 

The average height of the hardfaced layer is ≈ 5 mm. 
Coatings are done at the middle of suction plate faces, 
because it is very important that hardfaced layers do not 
exceed from the plate surface and reduce the gap when they 
are packed in the ventilation mill. Figure 8 shows mounted 
hardfaced suction plates in the ventilation mill. The whole 
set of thirty-five hardfaced suction plates (positions shown 
by arrows) are installed in one ventilation mill and func-
tionally tested at same conditions and same rules. 

 
Figure 8. Mounted hardfaced suction plates in ventilation mill 

ready for testing in real conditions. 
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TESTS IN REAL EXPLOITATION CONDITIONS 

The set of all thirty-five suction plates are installed in 
one ventilation mill and functionally tested in similar condi-
tions and by the same rules. After 1440 h of exploitation in 
the same conditions, the plates are disassembled and their 
masses are measured. Typical appearance of suction welded 
plate after exploitation (Fig. 9) shows significant wear 
resistance of hardfaced layers. During exploitation there 
was no change in dimensions of plates. The comparative 
overview of hardness and relative weight loss in % for 
hardfaced and original non-modified suction plates of cast 
steel G-36Mn5 and hardfaced suction plates after exploita-
tion are given in Table 6. 

 
Figure 9. Suction plates after exploitation frontal area  

Table 6. Hardfacing (coating) materials and procedures. 
Filler 

material 
Composition of filler 

material 
Coating 

hardness, HRC 
Weight 
loss (%) 

Base metal  
G-36Mn5 Fe-C-Mn 38 3.9 

5006 Fe- Cr-C- Si ≈ 59 3.0 
ULTIM112 Fe-C-W- Co-Ni-Si ≈ 66 2.2 
390NDO Fe-Cr-W-B-Nb-Mo-C ≈ 69 1.8 

Comparative quantitative and visual analyses have indi-
cated that suction plates hardfaced with filler materials 
5006 have 3.0% of weight loss but filler materials 390NDO 
have 1.8% of weight loss and greater resistance to wear, 
compared to the original suction plates with 3.9% weight 
loss. Filler material ULTIM112 is in the middle with 2.2% 
weight loss. Functional tests have pointed to the possibility 
of reducing the suction plate wear with modified working 
surface compared to the existing ones. The application of 
this approach can reduce the number of possible repairs and 
extend the period between them, resulting in significant 
economic effects. 

CONCLUSION  

On the basis of the experimental tests of model testing, 
the selection of critical area, optimal hardfacing technolo-
gies and filler materials for suction plate revitalization are 
carried out. 

Hardface carbides are noticed in the microstructure with 
different shape, size and composition, depending on the 
chemical composition of filler material. In white irons with 
high content of Cr carbides in dominate rod-like form, and 
in alloys with W, Nb, B, Mo, etc. there are also complexes 
of polygonal and spherical shaped carbides. Hardface hard-
ness increases with a greater presence of complex carbides 
of polygonal and spherical shapes. Coatings with lower 

hardness showed lower abrasive wear resistance, but the 
dependence (hardness vs. wear rate) is nonlinear. 

Based on model testing, the hardfacing is performed on 
suction plates with one group of filler materials. After the 
hardfacing, suction plates have been installed in ventilation 
mill in order to test them in real conditions of exploitation. 
Whole set of 35 suction plates done by three filler materials 
are put into one ventilation mill for testing under in the 
same conditions. After 1440 h of operation, comparative, 
quantitative and visual analyses indicated that hardfacing of 
suction plates goes from 3.0% of weight loss with filler 
materials 5006 to 1.8% of weight loss with 390NDO, and 
higher resistance to wear compared to original plates with 
3.9% of weight loss. Functional tests have pointed to the 
possibility of reducing wear in suction plates with a hard-
faced working surface compared to the existing ones. 
Because the plates have lost a small amount of mass from 
the original, it is possible to continue further operation in 
the ventilation mill. 

The application of this approach can reduce the number 
of possible repairs and extends the period between them, 
and gives significant economic effects. Experimental func-
tional tests of revitalized mill wearing parts in real exploit-
ing conditions show that the proposed modification, hard-
facing technologies and filler materials give good results. 
Research results are applied in the Kostolac B thermal 
power plant and can be used for other parts in these and in 
similar facilities. 
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