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Abstract: Preparatory procedures for the material have a significant influence on the surface stereometry of the material. This 
study investigated the effect of the electropolishing process on the surface quality of metallic prosthetic constructions based on 
Co-Cr-Mo alloys. It has been found that the process of electropolishing prevents to excessive development of the surface of  
a material and consequently improves surface quality. 
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1. Introduction 
 
Biomedical engineering is an interdisciplinary 

field of knowledge whose main goal is the constant 
development of medical techniques. An important 
problem frequently considered as negligible is the 
quality control of each component in the manufactur-
ing process of prosthetic work and influence of its 
properties on fitting to the patient's mouth (BIAŁAS  A. 
2008; PANEK H., BARZYK M., NAWROT P., NAPADŁEK 

P., ŚPIKOWSKA-SZOSTAK J. 2009, HĘDZELEK W., 
URBANEK M., WASIAK W. 1998/1999, JOSEPH D. 
BRONZINO 2000). Regardless of the type of product 
(elements of prosthetic restorations) the primary fac-
tors in achieving a high quality are: technical aspects, 
material selection and quality of service (DRAGO C., 
PETERSON T. 2014, KOCHANEK-LEŚNIEWSKA A., 

CIECHOWICZ B., WOJDA M., MICHALIK R. 2012., 
POLAK A.2015). During the production of the final 
product a number of inconsistencies may occurring the 
production process; from bad design due to the use of 
improper methods during the manufacturing process, 
to the use of different methods of finishing treatment 
(mechanical or chemical treatment) (KEDICI S. P., 
AKSUT A. A., KILIÇARSLAN M. A., BAYRAMOGLU G., 
GOKDEMIR K. 1998, KHAMIS E., SEDDIK M., 1995, LIN 

M. H-Y., BOWERS B., WOLAN J.T., CAI Z., 
BUMGARDNER. 2008, MAKOWSKA J. D. WALCZYŃSKA 

A. 1990). 
The aim of this study is to demonstrate the rela-

tionship between the use of the electropolishing 
process and the quality of the surface layer of prosthet-
ic construction. 
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2. Experimental 
 
For research the dental alloy -

been used. This type of alloy has chemical 
composition Co59,0Cr25,5Mo5,5W5,0and a low content 
of elements such as Ga (3.2%) Nb,
1%) is an alloy without Ni and designed to perform 
metal structural work (i.e. partial dentures). 

As the most famous process often used in the 
final treatment metallic construction for s
and cleaning surface, replacing the traditional 
mechanical processing is electropolishing
K.P. 2005), the tested sample has been 
electrolytic polishing process. 

Parameter determining the speed of the 
electropolishing process (chemical processing) 
include current density, in this study, the current 
density was i = 0.25A/cm2. The working solution was 
a glycol aqueous solution of sulfuric acid and 
hydrochloric acid for a constant temperature of 30
and the process was continued for 
measurement results were compared to a
sample (Table 1). 

The paper presents the most representative 
results of surface topography casting 
on Cr-Co-Mo. In the paper the roughness analysis is 
performed - surface roughness measured with pin 
profilometer (Taylor Hobson), measuring section 4 
mm for each sample. To better illustrate the results of 
surface roughness the 3D images with optical 
microscope Olympus (with EPI overlay) were carried 
out. 

Table 1. Determination of Collado CC based Cr
alloy samples  

Dental Alloy - Collado CC
current density i,  A/cm2 

0 
0.25 

Source: own study 

 
3. Results 

In Figure 1 the determined surface profiles for sample 
1(non-treated) and 2 (after electropolishing
0.25 A/cm2,t = 10 min) are presented. With respect to 
the profilometry roughness measur
ness parameters recorded during ana
Table 2. For comparison a set of the parameters i.e. 
Ra, Rz and Rt was taken into account
vious works of the team (RADOMSKA 
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. The working solution was 

a glycol aqueous solution of sulfuric acid and 
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measurement results were compared to an untreated 
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results of surface topography casting of alloy based 

In the paper the roughness analysis is 
roughness measured with pin 

profilometer (Taylor Hobson), measuring section 4 
mm for each sample. To better illustrate the results of 
surface roughness the 3D images with optical 
microscope Olympus (with EPI overlay) were carried 

n of Collado CC based Cr-Co-Mo 

Collado CC 
symbol  

1 
2 

In Figure 1 the determined surface profiles for sample 
treated) and 2 (after electropolishing process, i = 

) are presented. With respect to 
the profilometry roughness measurements the rough-
ness parameters recorded during analysis are shown in 

set of the parameters i.e. 
ount – as in the pre-
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Ra is the arithmetic mean deviation of roughness pr
file (arithmetic average of
ter indicates the amount of roughness by 10 points 
(expresses the sum of the maximum value of profile 
peak height on the profile curve, and the maximum 
value of profile valley depth 
the parameter Rt determines the total am
profile. 

a)

b)

Fig. 1. Analysis of the local areas (profile) of dental alloy Collado 
CC: a) sample 1 without electropolishing; b) sample 2 after ele

tropolishing process
Source: own study 

Table 2. Selected surface roughness parameters 
Collado CC based Cr

Parameters 

Ra, µm 

Rt, µm 

Rz, µm 
Source: own study 

From the obtained results, presented in Table 2 and 
graphically in Figure 2, 
sample 2 is substantially smoothed by the applied 
chemical treatment. 
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Fig. 2. Change of Ra, Rz and Rt parameters values for dental alloy 
Collado CC: a) sample 1 without electropolishing; 

b) sample 2 after electropolishing process
Source: own study 
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D. 2015a,b,c). The parameter 
is the arithmetic mean deviation of roughness pro-

of absolute values), Rz parame-
ter indicates the amount of roughness by 10 points 
(expresses the sum of the maximum value of profile 
peak height on the profile curve, and the maximum 
value of profile valley depth in a sampling length), and 

ermines the total amount of the 

 

 
 

1. Analysis of the local areas (profile) of dental alloy Collado 
CC: a) sample 1 without electropolishing; b) sample 2 after elec-

tropolishing process 

Table 2. Selected surface roughness parameters determined for 
Collado CC based Cr-Co-Mo alloy samples  

Sample 1 Sample 2 

1,23 ± 0,09 0,84 ± 0,07 

9,00 ± 0,47 6,27 ± 0,38 

8,02 ± 0,09 4,35 ± 0,01 

From the obtained results, presented in Table 2 and 
 results are that the surface of 

sample 2 is substantially smoothed by the applied 

R t R z
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2. Change of Ra, Rz and Rt parameters values for dental alloy 

Collado CC: a) sample 1 without electropolishing;  
b) sample 2 after electropolishing process 



Dorota Klimecka –Tatar,Klaudia Radomska, Gra
 

 

The confirmation of the results are 3D images of  
studied surfaces. Pictures were taken with an optical 
microscope with EPI overlay at 50X magnification. As 
a result of electropolishing, surface of the sample 2 is 
significantly smoother (Fig. 3). 

a)

b)

Fig. 3. Surface topography image of dental alloy Collado CC: 
a) sample 1 without electropolishing, b) sample 2 after electrop

lishing process 
Source: own study 

5. Summary and conclusions
 
After the electropolishing process, the roughness 

parameters are significantly lower than those of the 
starting sample. Microscopic examination confirmed 
that this process contributes to the smoothing surface 
of the prosthetic construction and improve product 
quality. 

 

Literature 
1. BIAŁAS   A., 2008 Medycyna Praktyczna, 

– Horyzonty medycyny, 1999. 
2. DRAGO C., PETERSON T. Implanty dentystyczne. Pr

cedury laboratoryjne krok po kroku. Wyd. PZWL
2014. 

3. HĘDZELEK W., URBANEK M., WASIAK

jonów metali z wybranych stopów dentystycznych w 
środowisku sztucznej śliny. Doniesienie wst
nales Akademie Medicae Silesiensis. Materiały konf
rencyjne Ś.A.M. Ustroń 26: 77-80, 

4. HĘDZELEK W., URBANEK-BRYCHCZY

WASIAK  W.. Badania Eco Tribo-
branych stopów protetycznych. Część
jonów metali z wybranych stopów dentystycznych w 

Klaudia Radomska, Grażyna Pawłowska, Effect of finishing process 

21 

The confirmation of the results are 3D images of  
studied surfaces. Pictures were taken with an optical 
microscope with EPI overlay at 50X magnification. As 
a result of electropolishing, surface of the sample 2 is 

 

 

Surface topography image of dental alloy Collado CC:  
a) sample 1 without electropolishing, b) sample 2 after electropo-

Summary and conclusions 

process, the roughness 
parameters are significantly lower than those of the 
starting sample. Microscopic examination confirmed 
that this process contributes to the smoothing surface 
of the prosthetic construction and improve product 

A., 2008 Medycyna Praktyczna,  nr 6 (100) VI  

T. Implanty dentystyczne. Pro-
cedury laboratoryjne krok po kroku. Wyd. PZWL, 

ASIAK  W. Uwalnianie 
jonów metali z wybranych stopów dentystycznych w 

liny. Doniesienie wstępne. An-
nales Akademie Medicae Silesiensis. Materiały konfe-

, 1998.  
RYCHCZYŃSKA M., 
-Polarograficzne wy-

branych stopów protetycznych. Część I. Uwalnianie się 
jonów metali z wybranych stopów dentystycznych w 

środowisku sztucznej ś
tet Stomatol, XLVIX, 5, 291

5. JOSEPH D. BRONZINO

HandBook, Second Edition., Ed., Boca Raton: CRC 
Press LLC, 2000. 

6. RADOMSKA K., PAWŁOWSKA

D.. Corrosion resistance, roughness and structureo
Co64Cr28Mo5(Fe,Si,Al,Be)
Mn)1,5, Jurnal of the Balkan Tribological Association
1/2015, Vol.21, nr 1, s.204

7. KEDICI S. P., AKSUT

BAYRAMOGLU  G., GOKDEMIR

of dental metals and alloys in different media. J Oral 
Rehabil. 25(10): 800-

8. KHAMIS E, SEDDIK M
ing nonprecious dental alloys. Int Dent J. Jun; 45(3): 
209-17, 1995. 

9. KOCHANEK-LEŚNIEWSKA

M., MICHALIK  R. Etapy klinicznego oraz laboratory
nego postępowania w wykonawstwie protezy typu 
overtdenture wspartej na cyrkonowych koronach tel
skopowych. PROTET. STOMATOL., LXII, 3, 190
196, 2012. 

10. LIN H-Y., BOWERS

BUMGARDNER J.D.. Metallurgical, surface, and corr
sion analysis of Ni–Cr dental casting alloys before and 
after porcelain firing. Dental Materials 24: 378
2008. 

11. MAKOWSKA A., WALCZY

mechanicznej na własno
mo-niklowej. Protet. Stomatol, XL, 6, 274

12. PANEK H., BARZYK 
ŚPIKOWSKA-SZOSTAK

the prosthetic treatment with posts and cores in pos
erior teeth. Czas. Stoma

13. POLAK  A. Prace kombinowane: prawidłowe procedury 
przy projektowaniu i
typu overdenture Systematyka attachmentów 
i elementów frezowanych. TPS 4

14. RADOMSKA K., PAWŁOWSKA

D. Struktura i właściwo
nych stopów odlewniczych  Co
Stomatologiczna- Biomateriały, 

15. RADOMSKA K., PAWŁOWSKA

The corrosion processes effect on surface roughness of 
bonded magnetic material based on Nd
powder type. Solid State Phenomena. 1 Vol.
42, 2015. 

Effect of finishing process …, Vol. 12(3)/2016 

rodowisku sztucznej śliny. Doniesienie wstępne. Pro-
tet Stomatol, XLVIX, 5, 291-295, 1999. 

RONZINO. The Biomedical Engineering 
HandBook, Second Edition., Ed., Boca Raton: CRC 

AWŁOWSKA G., KLIMECKA -TATAR 
Corrosion resistance, roughness and structureof-

(Fe,Si,Al,Be)3andCo63Cr29Mo6,5(C,Si,Fe,
of the Balkan Tribological Association, 

1/2015, Vol.21, nr 1, s.204-210, 2015. 
KSUT A. A., KILIÇARSLAN  M. A., 

OKDEMIR K. Corrosion behaviour 
of dental metals and alloys in different media. J Oral 

-8, 1998. 
M. Corrosion evaluation of recast-

ing nonprecious dental alloys. Int Dent J. Jun; 45(3): 

NIEWSKA A., CIECHOWICZ B., WOJDA 
. Etapy klinicznego oraz laboratoryj-

powania w wykonawstwie protezy typu 
overtdenture wspartej na cyrkonowych koronach tele-
skopowych. PROTET. STOMATOL., LXII, 3, 190-

OWERS B., WOLAN J.T., CAI Z., 
J.D.. Metallurgical, surface, and corro-

Cr dental casting alloys before and 
after porcelain firing. Dental Materials 24: 378–385, 

ALCZYŃSKA J.. Wpływ obróbki 
mechanicznej na własności elektrolityczne stali chro-

niklowej. Protet. Stomatol, XL, 6, 274- 278, 1990. 
 M., NAWROT P., NAPADŁEK P., 

ZOSTAK J. Radiographic evaluation of 
the prosthetic treatment with posts and cores in post-

Czas. Stomatol. 62, 10, 832-840, 2009. 
A. Prace kombinowane: prawidłowe procedury 

aniu i wykonaniu prac protetycznych 
typu overdenture Systematyka attachmentów 
elementów frezowanych. TPS 4, 2015. 

AWŁOWSKA G.,  KLIMECKA -TATAR 
ściwości tribologiczne biomedycz-

nych stopów odlewniczych  Co-Cr-Mo, Inżynieria 
Biomateriały,  2015. 

AWŁOWSKA G., KLIMECKA -TATAR D.  
The corrosion processes effect on surface roughness of 
bonded magnetic material based on Nd-(Fe.Co)-B 

Solid State Phenomena. 1 Vol. 227. s. 39-


