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DETERMINATION OF MACHINING ALLOWANCE  

FOR PARTS WITH CHROME COATINGS 
 

The analysis of methods of determination of allowances for machining of coatings is carried 
out. The surface roughness after diamond round grinding of electrochemical chrome coatings applied 
in quiet and flowing electrolytes is investigated. It is established that the thickness of the defective 
layer depends on the method of applying the electrochemical chrome coating. Chrome coating of steel 
parts in a flowing electrolyte provides a smaller thickness of the defective layer compared to chrome 
coating in a quiet electrolyte. It is also established that the minimum allowance for obtaining surfaces 
with minimum roughness after diamond grinding of electrochemical chrome coating depends on the 
total thickness of the coating and increases with its growth. The scientific novelty of the obtained re-
search results lays in the specification of dependence of the thickness of defective surface layer on the 
operational layer of chrome electrochemical coatings applied in quiet and flowing electrolytes on cy-
lindrical steel parts to provide obtaining the processed surface with the minimum roughness after di-
amond round grinding. The practical value lies in the fact that an engineering method for calculating 
allowances for machining (diamond grinding operation) of cylindrical steel parts with chrome 
electrochemical coatings has been developed. 

Keywords: chrome electrochemical coating, surface roughness, machining allowance, diamond 
grinding, rod, piston pump. 

 
Introduction. Functionally oriented 

technologies for the manufacture of machines 
and mechanisms involve strengthening the opera-
tional surfaces of parts by composite [1-5], oxide 
[6, 7] and polymer coatings [8], at the same time 
it is necessary to pay attention to preparation of a 
surface before coating [9] and to study their 
stressed state [10] for establishment of admissible 
levels of stresses in the parts with coverings.The 
application of wear-resistant and corrosion-
resistant coatings on the operational surfaces of 
pump parts, such as plungers, rods, bushings, etc. 
allows to rationally combine the properties of 
coating material and the base material, while 
ensuring high performance [11]. In modern 
mechanical engineering there are increased 
requirements for the quality of the operational 
surfaces of machine parts [12, 13]. In particular, 
such indicators as: hardness, wear resistance, 
roughness, accuracy of dimensions, shape and 
relative position of surfaces, conicity, roundness, 
beating, misalignment, etc. are regulated. 
Moreover, the hardness of the surface is provided 
by a rational choice of coating material, 
technological modes of its application and heat 

processing at the stage of parts construction. And 
the parameters of quality and accuracy of the op-
erational surfaces of these parts, for example, the 
parameters of surface roughness, are achieved by 
rational choice of technological modes of 
coatings machining by removing the allowance to 
remove the defective surface layer of the 
reinforced part, which is especially true for hard-
to-process materials, such as chrome coatings. To 
ensure the operability of machines and 
mechanisms during the product life cycle, an 
important place also belongs to the operational 
methods that help to preserve the topology of the 
operational surfaces of machine parts. 

Analysis of the latest sources of research 
and publications. Many researchers [14-16] paid 
considerable attention to the study of machining 
processes of coatings, in particular [17], to ensur-
ing of the accuracy of reinforced cylindrical parts 
by turning. The works [18-20] studied the force 
interaction of coatings with an indenter to 
simulate turning and the work [21] studied this 
interaction with an abrasive to simulate grinding. 

It is proposed in [22] to determine the 
allowance for machining of parts with sprayed 
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coating depending on their thickness and strength 
conditions. This method of determining the 
allowance removes a layer of coating of 
considerable thickness. 

There is also a method of determining the 
allowance for processing of parts with gas-
thermal coatings [23], which includes layered 
machining of the sample with the same step and 
taking into account the presence of a defective 
layer, which is based on the determination of 
microhardness. 

In [24] it is proposed to determine the 
allowance for machining of the sprayed coating, 
which is based on the establishment of the pattern 
of change in roughness during layered 
machining. The allowance is determined by the 
thickness of the removed layer at which the 
minimum roughness of the processed surface is 
achieved. 

The works [25-27] studied the roughness 
parameters of smooth, threaded and involute 
surfaces, respectively, processed by grinding. 

In the article [28] the analysis of methods 
of mechanical processing of microarc oxide 
coatings is carried out and the results of research 
of the process of grinding of the parts 
strengthened by oxide coverings from aluminium 
alloys by circles on the basis of green silicon 
carbide are presented. The modes of grinding of 
the oxide layer of parts, at which the surface 
roughness Ra = 0.40 … 0.63 μm is achieved and 
the microhardness of the reinforced layer is not 
reduced, are proposed. 

The works [29, 30] show empirical 
dependences for definition of roughness of the 
processed surface of the sprayed ceramic cover-
ings on technological modes of cutting for grind-
ing of the sprayed ceramic coverings. 

The analysis of the results of [22-30] 
shows that they relate to the assignment of 
allowances for machining of wear-resistant 
sprayed coatings, i.e. the hard top layer of the 
coating is removed by machining by cutting and 
turned into chips, which leads to irrational costs 
for hardening and machining of work surfaces 
with coatings. In the monograph [31] it is 
recommended to assign the values of allowances 
for machining of galvanic chrome coatings, 
which are applied in a quiet electrolyte on the 
part, depending on the thickness of chrome 
coating. But nothing is indicated about the 

magnitude of the roughness of the processed 
surface of chrome coating on the part.  

However, in the normative literature there 
is also virtually no information on the selection 
or calculation of allowances for machining by 
diamond grinding of electrochemical chrome 
coatings. 

The purpose and objectives of the study. 
The work aims at the development of an 
engineering method for determining the 
allowances for machining of steel parts with 
chrome electrochemical coatings applied in a 
quiet and a flowing electrolyte, respectively, to 
ensure the required accuracy and roughness of 
outer cylindrical surfaces by diamond grinding. 

Statement of the task. To achieve this 
goal it is necessary to solve the following tasks: 

- to establish the dependence of the 
thickness of the defective surface layer on the 
thickness of the operational layer for chrome 
electrochemical coatings, applied in quiet and 
flowing electrolytes, on cylindrical steel parts; 

- to determine the minimum allowance for 
machining, which ensures the minimum 
roughness of the processed surface of chrome 
coating by diamond grinding. 

Presentation of the main material.  
Research methodology. The coating was 

applied to steel in quiet and flowing electrolytes 
on an upgraded device with an automated control 
system of technological parameters of the process 
of electrochemical chrome coating according to 
the technology described in [32]. The surface 
roughness of cylindrical specimens with chrome 
coatings after round grinding with diamond 
wheels on a 3A151 machine was investigated. 
Geometric dimensions of a rod of the drilling 
piston pump were selected from the catalog [33]. 
A profilometer-profilograph was used to measure 
the roughness of the processed surfaces.  

Approximating polynomials were used to 
construct analytical dependences of the 
roughness of the processed surface on the depth 
of the cut layer by diamond grinding for single-
layer electrochemical chrome coatings of 
different thickness applied in quiet and flowing 
electrolytes. 

Statistical estimates of mαα ...,,0  
coefficients of approximating polynomials were 
obtained by the method of the least squares. The 
significance of the obtained coefficients was 
evaluated on the basis of Student's t-test (95 % 
confidence level) and the number of degrees of 
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freedom: n  – k  – 1, where n  is the number of 
observations, k  is the number of coefficients in 
the regression equation. The adequacy of the 
approximation dependence was checked by the 
Fisher's test. Correlation coefficients were also 
determined by the known formula for R2. 

Research results. To ensure the accuracy 
and quality of manufacturing parts of hydraulic 
part of drilling piston pumps, the operational sur-
faces of which are coated with chrome, there is a 
need for the final machining – diamond grinding. 

This is due to the fact that during the man-
ufacture of new parts or restoration of worn ones, 
the layer of coating reaches a significant thick-
ness – 0.3 mm per side or more, which leads to 
changes in the accuracy of size, shape and 
roughness of the resulting surface. 

To ensure the operability of piston pump 
parts (piston rods and cylinder liners) that work 
in conjunction with rubber parts of the seal in 
conditions of abrasive flushing fluid, and in order 
to reduce running time and wear, it is necessary 
to provide metal elements of friction pairs with 
chrome coatings by surface roughness within 
Ra = 0.25… 0.32 μm [33]. 

The total thickness h (μm) of electrochem-
ical chromium coating applied in the electrolyte 
(Figure 1) is determined by the formula:  

,1 zhh +=   (1) 
where h1 is the thickness of operational layer of 
electrochemical chrome coating, μm; 

z is the value of the allowance for diamond 
grinding of electrochemical chrome coating, 
which provides a processed surface with a given 
minimum roughness, μm. 

 

 
1 – the layer of the chrome coating, 2 – steel base 

Figure 1 – Scheme of single-layer electrochemical 
chrome coating 

 
Due to the lack of reference data for elec-

trochemical chrome coatings applied in both qui-
et and flowing electrolytes, the thickness of oper-
ational layer of electrochemical chrome coating 
is difficult to calculate analytically by formulas. 

Therefore, it can be determined experimentally 
depending on the required service life of parts of 
coated drill piston pumps or calculated by formu-
la (2), pre-setting the wear rate of chrome coat-
ings according to the results of laboratory tests on 
the stand, in conditions similar to operational 
ones: 

,1 tIh v ⋅=   (2) 
where vI  is the wear rate, μm/hour; 

t  is the pre-specified resource of work of a 
part with a chrome covering, hour. 

The minimum allowance for diameter  
during machining of external and internal surfac-
es of rotation bodies is calculated by the known 
formula [34]: 

2 2
1 1 12 2( )i min i i i yiz Rz Rt ρ ε− − −= + + + ,  (3) 

where 1iRz −  is the height of profile micro-
irregularities ( Rz  is surface roughness parame-
ter, μm) at the previous machining ( 1i − ); 

1iRt −  is the depth of the defective surface 
layer at the previous machining ( 1i − ), μm; 

1iρ −  is the total value of spatial deviations 
for the calculated surface at the previous machin-
ing ( 1i − ), μm; 

yiε  is the installation error when perform-
ing the i-th machining, μm. 

The maximum allowance for machining is 

max min 12 2i i i iz z T T−= + − ,  (4) 
where 1iT −  and iT  are dimensional tolerances at 
the previous machining ( 1i − ) and the machining 
performed (i), respectively, μm. 

In the reference and normative literature 
there is almost no information about the assign-
ment of allowances for machining of electro-
chemical chromium coatings applied in quiet and 
flowing electrolytes to achieve a given rough-
ness, so the dependence of the processed surface 
roughness on the cut layer depth for coatings of 
different thicknesses was investigated (Figure 2). 

The studies were performed on cylindrical 
steel specimens, on the outer cylindrical surface 
of which chrome coatings of different thickness h 
ranged from 0.077 mm to 0.37 mm were applied. 
After completion of the process of applying elec-
trochemical chrome coatings on the specimens, 
we carried out machining of the coating for every 
layer with the constant step of 0.05 mm (depth of 
cut) by a diamond wheel on a grinder 3A151 and 
determined the roughness aR  of the processed 
surfaces by a profilometer-profilograph. 
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Figure 2 shows the measurement results. 
The marked points display experimental values 
of the roughness aR  according to the thickness 
of the removed layer for each of the above  
coating thicknesses. Square markers (Figure 2, a) 
refer to the roughness of h = 0.08 mm,  
triangular markers – h = 0.3 mm, and rhombic 
markers (Figure 2, b) refer to the roughness  
of h = 0.37 mm; square markers – h = 0.08 mm. 

Figure 2 shows that the size of the defec-
tive surface layer for grinding decreases with de-
creasing the total thickness of electrochemical 
chrome coating. For electrochemical chrome 
coatings applied in a quiet electrolyte with the 
thickness of h = 0.08 mm and h = 0.3 mm, the 
defective surface layer is 12 % and 27 %, respec-
tively, of their total thickness, and when applying 

coatings in a flowing electrolyte with the thick-
ness of h = 0.077 mm and h = 0.37 mm it is 10 % 
and 15 %, respectively. With a further increase in 
the depth of the cut layer, the roughness of the 
processed surface of chrome coatings remains 
virtually unchanged. 

For applied electrochemical chrome coat-
ings, acceptable data were obtained during the 
approximation of the measurement results of the 
surface roughness parameter by polynomials of 
the fourth (thin coating) and fifth (thick coating) 
degrees, respectively (Figure 2). 

The correlation coefficients R2, respective-
ly, were: 0.986; 0.995 (Figure 2, a) and 0.929; 
0.928 (Figure 2, b) for thin and thick coatings, 
respectively. 

 
а) 

 
b) 
 

Figure 2 – Dependence of the processed surface roughness on the layer cut depth for single-layer  
electrochemical chrome coatings of different thickness, applied in quiet and flowing electrolytes 
 
The analysis of graphical dependences 

(Figure 2) has shown that the roughness of elec-
trochemical chrome coating decreases with in-
creasing the thickness of its removed layer. This 
indicates the removal of the defective surface 

layer formed during the application of electro-
chemical chrome coating. After its removal by 
diamond grinding the stabilization of roughness 
of the processed surface of a part is provided, i.e. 
the qualitative operational layer of electrochemi-
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cal chrome covering remains. Since the thickness 
of the operational layer is an important perfor-
mance characteristic of the part’s coating, we 
established its effect on the size of the defective 
surface layer (Figure 3). 

Figure 3 shows that with increasing the 
thickness of the operational layer of electrochem-
ical chrome coating, the depth of the defective 
surface layer increases, and this growth occurs 
more rapidly for coatings applied in a quiet elec-
trolyte compared to coatings applied in a flowing 
electrolyte. This difference in the depth of the 
defective surface layer can be explained by dif-
ferent conditions of electrolysis and gas removal 
from the surface of the part during the application 
of electrochemical chrome coating. 
 

 
 

Rhombic markers – the coating is applied 
 in a quiet electrolyte, square markers – the coating 

 is applied in a flowing electrolyte 
 

Figure 3 – Dependence of the depth of the defective 
surface layer on the thickness of the operational 

layer of electrochemical chromium coating 
 

After mathematical processing of experi-
mental data we obtained regression equations, 
presented in Figure 3, which allow to determine 
the depth of the defective surface layer depending 
on the thickness of the operational layer to ensure 
the minimum roughness of the processed surface 
during diamond grinding of electrochemical 
chrome coating applied in a quiet electrolyte and 
in a flowing electrolyte, respectively. 

Let’s consider an example of calculating 
the allowance for diamond grinding in the centres 
of the outer cylindrical surface of the piston rod 

60
10670 8( )e −
−∅  of the drilling piston pump UNB-

600. Given the service life of the piston rod 
t = 300 hour and using the results of our laboratory 
studies of the wear rate Iv1 = 0.7 μm/hour for the 

chrome coating applied in a flowing electrolyte; 
Iv2 = 1.2 μm/hour for the chrome coating applied 
in a quiet electrolyte; according to formula (2) we 
calculated the required thickness of the operation-
al layer of electrochemical chrome coating applied 
in a flowing electrolyte h1 = 0.7∙300 =210 μm. To 
ensure the same service life, a greater thickness of 
electrochemical chrome coating applied in a quiet 
electrolyte h1 = 1.2∙300 = 360 μm is required. In 
order to compare the values of the allowance for 
diamond grinding, the calculations were per-
formed for the same thickness of the operational 
layer of chrome coatings h1 = 210 μm. According 
to the formulas presented in Figure 3 we deter-
mined the depth of the defective surface layer for 
chrome coating in a quiet electrolyte Rt = 59 μm 
and in a flowing electrolyte Rt = 22 μm, respec-
tively. The results of calculations of allowances 
are presented in Table 1. 

The analysis of the results of the calcula-
tion of allowances given in Table 1 has shown 
that the allowance for machining of workpieces 
with chrome-coated parts applied in a quiet elec-
trolyte is greater than the coating obtained in a 
flowing electrolyte in 2.5 times. This is due to the 
fact that during the application of electrochemical 
chrome coating in a quiet electrolyte there is a 
greater surface roughness, a large conicity is 
formed, and the depth of the defective surface 
layer increases at the expense of uneven coating 
because of the difficulty of gas removal from the 
coating surface in the process of electrolysis 
compared with electrolysis in a flowing electro-
lyte. These disadvantages of chrome coating in a 
quiet electrolyte are eliminated when coating the 
parts in a flowing electrolyte, as evidenced, for 
example, by reducing the cone-like coatings ob-
tained by this method by about 1.7 times and the 
depth of the defective surface layer by 2.6 times 
compared to these characteristics obtained for 
coatings applied in a quiet electrolyte. 

The test calculation for parts with chrome 
coatings was performed according to formula (4). 
Calculation results for coatings are the following: 

– in a quiet electrolyte 272 – 198 =  
= 120 – 46 = 74 μm; 

– in a flowing electrolyte 105 – 77 =  
= 74 – 46 = 28 μm. 

The diameters of the coated workpiece are 
the following: 

– in a quiet electrolyte dw = 70.152 ± 
± 0.06 mm; 

– in a flowing electrolyte dw = 70.008 ± 
± 0.037 mm. 
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Table 1 – The results of the calculation of the allowance for diamond grinding of the outer 
cylindrical surface of the piston rod with chrome coatings applied in quiet and flowing  
electrolytes 60

10670 8( )e −
−∅  

The route  
of surface processing  

with a diameter 
60
10670 8( )e −
−∅  

Allowance 
elements, μm Estimated values Tolerance 

by size 
Td, μm 

Limit sizes, 
mm 

Limit values  
of allowances, μm 

Rz Rt ρ  yiε  allowance 
2 minz , μm 

min diameter, 
mm min max 2 minz  2 maxz  

Chrome coating is applied in a quiet electrolyte 
Coated workpiece 16 59 24 0 – 70.092 120 70.092 70.212 – – 
Grinding 1.6 – – – 198 69.894 46 69.894 69.940 198 272 

Chrome coating is applied in a flowing electrolyte 
Coated workpiece 2.5 23 14 0 – 69.971 74 69.971 70.045 – – 
Grinding 1.6 – – – 77 69.894 46 69.894 69.940 77 105 

 
With the same thickness of the operational 

layer, the total thickness of electrochemical 
chrome coating applied in a quiet electrolyte is 
h = 210 + 59 = 269 μm, and for the coating applied 
in a flowing electrolyte: h = 210 + 22 = 232 μm, 
which reduces the allowance for mechanical pro-
cessing and, accordingly, the cost of machining 
and, besides, increases the service life of chrome-
coated rods of double-acting drilling piston 
pumps. 

Discussion. Determination of rational 
allowances for machining of parts with coatings 
is an important technical and economic task of 
mechanical engineering. As underestimated 
values of allowances lead to the fact that not all 
the thickness of the defective layer is removed on 
the processed surfaces, therefore the accuracy of 
dimensions and the corresponding roughness of 
the operational surface of the parts are not guar-
anteed. This reduces the service life of the 
products. Inflated values of allowances increase 
the cost of machining: increase the cost of 
energy, cutting tools, reduce the utilization of 
metal, which, in turn, leads to increased costs for 
the production of machine parts and reduce in the 
competitiveness of products. 

Determination of the thickness of the 
defective coating layer based on the results of 
measuring the microhardness [23] requires the 
use of witness samples with coatings and the 
manufacture of transverse micro-loops and does 
not take into account the roughness of the 
processed surface, which is important for parts of 
machines in friction pairs, especially from 
polymeric materials. 

The dependences obtained in [23, 24] for 
determining the allowance for machining of a 
sprayed coating are based on the established 
regularities of the change in roughness during 

layer-by-layer machining of this coating. The 
allowance is determined by the thickness of the 
removed layer at which the minimum roughness 
of the processed surface of the sprayed coating is 
achieved. Since conditions of formation and 
thickness of sprayed and electrochemical 
coatings are different, it is incorrect to apply the 
known dependences for electrochemical chrome 
coatings. Determining the roughness of the pro-
cessed surface of the coating by empirical 
formulas [29, 30] does not take into account the 
presence of the defective coating layer. 

The use of our method for determining the 
allowances for machining of parts with 
electrochemical chrome coatings, which is based 
on the calculation of the thickness of the 
defective coating layer, that provides the 
processed surface of chrome coating with 
minimal stable roughness allows to reduce the 
running time of elements of reversible friction 
pair, to improve operating conditions of chrome-
coated piston rods, which work in contact with 
rubber rings sealed in the medium-higher 
flushing fluid and to increase the service life of 
double-acting drilling piston pumps. 

Conclusions. On the basis of the conduct-
ed research it is established that: 

- the thickness of the defective layer 
depends on the thickness of chrome coating and 
the method of applying electrochemical chrome 
coating, while chrome coating in a flowing 
electrolyte provides a smaller thickness of the 
defective layer compared to chrome coating in a 
quiet electrolyte of cylindrical parts; 

- the minimum allowance for obtaining 
after round diamond grinding the surfaces with 
the minimum roughness of electrochemical 
chrome covering depends on the general 
thickness of a covering and increases with its 
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growth, the further processing does not lead to 
improvement of quality of the operational 
surface, thus the size of the allowance for 
processing cylindrical parts that are chrome-
coated in a quiet electrolyte is 2.5 times greater 
than those chrome-coated in a flowing 
electrolyte. 

The scientific novelty of the obtained re-
search results lays in specification of depend-
ence of the thickness of the defective surface 
layer on the thickness of the operational layer 
for chrome electrochemical coatings applied in 
quiet and flowing electrolytes on cylindrical 
steel parts to provide obtaining the processed 
surface with the minimum roughness after dia-
mond round grinding.  

Practical value – the engineering technique 
of calculation of allowances for machining (dia-
mond grinding operation) of cylindrical steel 
parts with chrome electrochemical coverings is 
developed. 

In further research it is planned to study 
the influence of technological parameters of the 
process of electrochemical chrome coating on the 
roughness of the processed coating surfaces and 
the size of the defective surface layer. 
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ВИЗНАЧЕННЯ ПРИПУСКІВ НА МЕХАНІЧНУ ОБРОБКУ  

ДЕТАЛЕЙ З ХРОМОВИМИ ПОКРИТТЯМИ 
 

Проведено аналіз методів визначення припусків на механічну обробку металевих, оксидних 
та керамічних покриттів, які базуються на міцності покриттів, зміні мікротвердості, забезпе-
ченні одержання мінімальної шорсткості обробленої поверхні. Визначення раціональних припус-
ків на механічну обробку деталей з електрохімічними хромовими покриттями є важливою тех-
ніко-економічною задачею машинобудування, оскільки занижені значення припусків не гаранту-
ють досягнення необхідної точності розмірів та відповідної шорсткості робочої поверхні дета-
лей, призводять до зниження ресурсу роботи виробів, а завищені значення припусків призводять 
до зростання витрат на механічну обробку. Мета – розроблення інженерної методики визна-
чення припусків на механічну обробку сталевих деталей з хромовими електрохімічними пок-
риттями для забезпечення необхідної точності та шорсткості зовнішніх циліндричних повер-
хонь. Покриття наносили на циліндричні сталеві зразки у спокійному та проточному електро-
літі на установці, спорядженій автоматизованою системою контролю технологічних пара-
метрів процесу електрохімічного хромування. Досліджено шорсткість поверхонь після алмаз-
ного круглого шліфування електрохімічних хромових покриттів, нанесених у спокійному та 
в проточному електролітах. Встановлено, що товщина дефектного шару залежить від спосо-
бу нанесення електрохімічного хромового покриття. Хромування сталевих деталей у проточ-
ному електроліті забезпечує одержання меншої товщини дефектного шару порівняно з хрому-
ванням у спокійному електроліті. Також встановлено, що мінімальний припуск для одержання 
поверхонь із мінімальною шорсткістю після алмазного шліфування електрохімічного хромово-
го покриття залежить від загальної товщини покриття та збільшується з її зростанням. 
Аналіз результатів розрахунку припусків показав, що припуск на механічну обробку заготовок 
деталей з хромовим покриттям, нанесеним у спокійному електроліті, є більшим порівняно 
з покриттям, отриманим у проточному електроліті, в 2,5 разу. Це обумовлено нерівномірним 
нанесенням електрохімічного хромового покриття у спокійному електроліті внаслідок усклад-
нення газовідведення з поверхні покриття у процесі електролізу порівняно з електролізом 
у проточному електроліті. Зазначені недоліки хромування в спокійному електроліті усувають-
ся під час нанесення покриття на циліндричні деталі в проточному електроліті, про що свід-
чить також зменшення конусоподібності деталей з покриттями приблизно в 1,7 разу та гли-
бини дефектного поверхневого шару – 2,6 разу відповідно. Наукова новизна одержаних резуль-
татів досліджень полягає у встановленні залежності товщини дефектного поверхневого шару 
від товщини робочого шару для хромових електрохімічних покриттів, нанесених у спокійному та 
в проточному електроліті, на циліндричні сталеві деталі, після зняття якого алмазним круглим 
шліфуванням забезпечується отримання обробленої поверхні з мінімальною шорсткістю. Прак-
тична цінність полягає в тому, що розроблено інженерну методику розрахунку припусків на 
механічну обробку (операцію алмазного шліфування) циліндричних сталевих деталей з хромо-
вими електрохімічними покриттями. 

Ключові слова: хромове електрохімічне покриття, шорсткість поверхні, припуск на ме-
ханічну обробку, алмазне шліфування, шток, поршневий насос. 

 
 
Стаття надійшла 21.05.2021 
Прийнято 16.06.2021 


	[4] V. Gurey, and I. Hurey, "Influence of surface hardened nanocrystalline layers on the resistance of contact fatigue destruction", Lecture Notes in Mechanical Engineering, pp. 483-491, 2020.
	[9] J. Viňáš, D. Draganovská, Y. Nykyforchyn, and I. Okipnyi, "The influence of surface pretreatment on the quality of plasma  coatings", Scientific Journal of TNTU (Tern.), vol. 90, no. 2, pp. 5-11, 2018.
	[10] O. Hasiy, and I. Horbachevsky, "Determination of stresses in materials with evaporated coatings", Scientific Journal of TNTU (Tern.), vol. 92, no. 4, pp. 24-33, 2018.
	Список використаних джерел
	[4] V. Gurey, and I. Hurey, "Influence of surface hardened nanocrystalline layers on the resistance of contact fatigue destruction", Lecture Notes in Mechanical Engineering, pp. 483-491, 2020.
	[9] J. Viňáš, D. Draganovská, Y. Nykyforchyn, and I. Okipnyi, "The influence of surface pretreatment on the quality of plasma coatings", Scientific Journal of TNTU (Tern.), vol. 90, no. 2, pp. 5-11, 2018.
	[10] O. Hasiy, and I. Horbachevsky, "Determination of stresses in materials with evaporated coatings", Scientific Journal of TNTU (Tern.), vol. 92, no. 4, pp. 24-33, 2018.

