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PROPERTIES OF OXIDE FILMS PRODUCED 
ON SURFACE OF ALUMINUM ALLOYS 

Stanisław Płonka, Roman Lorek 

S u m m a r y 

The paper presents results of 3D geometric structure of the surface of Al2O3 oxide films generated in the 
following aluminum alloys: AlCu4Mg1, AlSi1MgMn and AlZn9Si7. There are presented hardness 
distributions on depth of the oxide film obtained in result of hard electrolytic oxidation, investigation of 
microstructure of this film with use of the BSE detector, and microanalysis of chemical composition 
performed with use of the EDS detector. One has undertaken an attempt of selection of aluminum alloy 
type to production of rotors to open end spinning machines, with respect to selected parameters of 
surface topography and maximal hardness of the oxide film. 
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Właściwości warstw tlenkowych wytworzonych na stopach aluminium 

S t r e s z c z e n i e 

W pracy przedstawiono wyniki badań struktury geometrycznej powierzchni 3D warstw tlenkowych 
Al2O3 wytworzonych na stopach aluminium: AlCu4Mg1 i AlSi1MgMn oraz AlZn9Si7. Określono 
rozkład twardości na głębokości warstwy tlenkowej uzyskanej w wyniku utleniania elektroli tycznego 
twardego. Przedstawiono wyniki badania mikrostruktury warstwy oraz anal izę składu chemicznego 
wykonaną przy użyciu odpowiednio detektorów BSE i EDS. Podjęto próbę doboru stopu aluminium na 
rotory przędzarek bezwrzecionowych, z uwzględnieniem przyjętych parametrów topografi i powierzch-
ni, oraz maksymalne twardości warstwy tlenkowej. 
Słowa kluczowe: warstwa tlenkowa, topografia powierzchni, twardość, BSE, EDS 

1. Introduction 

Spinning frame’s head with rotor as its the most important component 
constitutes the main sub-assembly of the open end spinning machines based on 
air-mechanical spinning technology [1, 2]. Internal surface of the rotor should 
feature, among others: 

• low friction factor between yarn and the surface, what depends mainly on 
stereometric structure of that surface, resulted from methods of machining, 
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• good anti-electrostatic properties (what prevents taking over electrostatic 
charge by the yarn), 

• high wear resistance in conditions of dynamic loads, induced by moving 
with high speed impurities in form of solid particles carried over by the yarn, 
and interaction of the yarn itself. 

Fulfillment of the above mentioned conditions requires usage of a suitable 
materials as well as suitable types and methods of machining operations, which 
assure proper with respect to production technology and operation, surface layer. 
The material should be characterized by high strength at low density, what 
assures low forces and moments of inertia, should be dielectric, should have 
high wear resistance and should assure low adhesion of the yarn. Production 
technology, however, should assure a structure of the surface which would 
guarantee high quality of produced yarn, low friction, wear resistance, what in 
consequence assures growth of efficiency and durability. Majority of the open 
end spinning machines uses aluminum as material for the rotors, whereas 
diamond layer applied on internal surfaces of the rotor should assure sufficient 
durability [2]. Objective of the present study was to assess considerably cheaper 
surface hardening method of machine elements made from aluminum and its 
alloys, so called hard electrolytic oxidation, on operational durability of the 
rotors produced from the following alloys: AlCu4Mg1, AlSi1MgMn and 
AlZn9Si7. Electrolytic oxidation consists in generation on aluminum surface of 
a hard anodic coating of Al2O3 oxide characterized by high porosity and abrasive 
wear resistance. Optimal thickness of the oxide film, due to the hardness, 
generally does not exceed a value of 0,03 mm and depends on type of alloy and 
such parameters of the process like: composition of electrolyte, its temperature, 
current density and duration of the process [3-5]. 

2. Methodology and scope of the tests 

In the present study one made assessment of an effect of the hard 
electrolytic oxidation on geometric structure of the surface in 3D system, 
distribution of hardness on depth of surface layer and microstructure of the oxide 
films. The tests were performed with the rotors (Fig. 1) of the open end spinning 
machines, made from bars extruded from the AlCu4Mg1 alloy, from forgings 
made from the AlSi1MgMn alloy, and from sand mould castings of the 
AlZn9Si7 alloy. The AlCu4Mg1 and AlSi1MgMn aluminum alloys were 
produced according to the PN-EN 573-3: 1998 standard, whereas the AlZn9Si7 
alloy according to the ZN-86/MH-MN-260-14 standard. Chemical composition 
of the tested alloys is shown in the Table 1. 
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Table 1. Chemical composition of the tested alloys 

Contents of elementary substances in the alloys, % 
Si Fe Cu Mn Mg Cr Ga Zn Ti others Al 

4 
 0,2 0,5 4,1 0,9 1,8 0,1 - 0,25 0,15 0,15 

2 
 1,2 0,5 0,1 0,5 1,0 - 0,2 0,25 - 0,15 

6,8 0,8 0,6 0,5 0,2 - - 8,60 - 1,80 

up to 
100% 

 made from the above specified blanks were machined in four 
on numerically controlled TZC-32N turning lathe. Next, internal 
 the rotors underwent finishing operations: grinding with corundum 
th of the HTJ-13-3 type with grain size of 150 and 220, and next 
ith felt polishing wheel impregnated with the Z-50 abrasive. In the 
iant, after the above mentioned finishing operations the rotors 
peration of hard electrolytic oxidation. 

lectrolytic oxidation was performed in solution of electrolyte having 
ng chemical constitution (by weight): sulfurous acid – 6%, sulfo-
id – 3%, lactic acid – 2%, glycerin – 2%, aluminum sulfate – 0,1%, 
d water as remainder. Conditions of the hard electrolytic oxidation 
llows: direct + alternating current, including 85% of the positive 
 anodic current density of 6 A/dm2, temperature of the electrolyte 
to +6ºC, duration of the oxidation 40 min. Way of positioning of the 
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cathode: inside the rotor. Mixing of the electrolyte through rotary motion of the 
rotor with rotational speed of 130 rpm. Before electrolytic oxidation, surfaces 
destined to the oxidation were degreased with organic solvent and etched in 5% 
solution of sodium hydroxide during 2 minutes, and next flushed with water [6]. 

To assess geometric structure of the surface in 3D system one assumed the 
following amplitude parameters: Sa, Sq, Sp, Sv, St, and parameters of core 
roughness: Sk, Spk, Svk, Smr1, Smr2. Formulas describing the amplitude parameters 
in 3D system are included in the literature [7–9]. 

Measurements of selected surface topography parameters in 3D system 
were performed with use of the Perthometer Concept roughness and topography 
measuring station (Mahr), assuming the following parameters: sampling length 
of lr = 0,25 mm, number of sampling lengths i = 5, mapping length of lt = 
2.8 mm, number of recorded points Nx = 8000, sampling step ∆x = 0,35 µm, 
radius of edge rounding rtip = 2 µm, feedrate of gauging point’s edge  
vos = 0,5 mm/s, and Gauss filter. The stand, connected with the PKT measuring 
table enables measurement of surface topography in 3D system. 

To the surface topography analysis in 3D system was used the Perthometer 
Concept 7.0 (Mahr). The software incorporates spherical and cylindrical filters, 
used during measurements of shaped elements. The software enables to 
determine, on base of primary profiles recording, roughness parameters in 2D 
and 3D system together with isometric picture of the surface, material portion 
curves and distribution of height’s ordinates of the profile and the surface. 
Except surface roughness, additionally one can determine parameters of surface 
waviness. Measurements of the topography were performed on surfaces having 
area of 2.0 mm × 2.0 mm, making 401 sections spaced with 5 µm, in collector 
groove Rzb, on internal surface inclined at 50º. In course of the measurements 
one used repeatability value of at least 3×. 

Microphotography of collector groove’s internal surface, inclined at 50º, 
were made using scanning microscope of the JSM 5500 LV Jeol type, in mode 
of secondary electrons, using accelerating voltage of 10 kV, at magnification  
of 1000×. 

Measurements of hardness distribution on depth of surface layer and oxide 
film, of the rotors were made on skewed microsections having angle of 1º30’ 
(0.026 rad) with penetrator’s load of 0.245 N, using hardness tester (Leitz 
Wetzlar). 

Tests of the microstructure and analysis of chemical composition of the 
oxide film and matrix of the alloy were made with use of the Inspekt F* 
scanning electron microscope (FEI), equipped with Schottky field emission gun. 
The microstructure was observed in various positions with use of the BSE 
detector at the following magnifications: 500, 1000, 10000 and 20000×. 
Microanalysis of chemical composition was performed with use of the EDS 
detector. 
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3. Results and analysis of the test results 

Values of selected geometric structure parameters of the surface in 3D 
system, internal surface inclined at 50º, of the rotors made from the following 
alloys: AlCu4Mg1, AlSi1MgMn and AlZn9Si7, after operations of grinding with 
the HTJ-13-3 corundum abrasive cloth having grain size of 150 and 220, and 
next polishing with the Z-50 abrasive compound are included in the Table 2. In 
the Table 3, however, are included corresponding parameters of geometric 
structure of the surface in 3D system after the above mentioned operations and 
hard electrolytic oxidation. 

Table 2. Values of selected 3D parameters of geometric structure of the surface in the collector 
groove Rzb, inclined at 50º, of the rotors made from the AlCu4Mg1, AlSi1MgMn and AlZn9Si7  
 alloys after grinding with abrasive cloth and polishing with abrasive compound 

AlCu4Mg1 AlSi1MgMn AlZn9Si7 

measurement measurement measurement 
Parameters of 3D 

geometric structure 
of the surface 

1 2 3 1 2 3 1 2 3 
Sa, µm 0,12 0,12 0,13 0.16 0.13 0.12 0,17 0,25 0,24 
Sq µm 0,18 0,20 0,20 0.21 0.18 0.17 0,24 0,40 0,38 
Sp µm 1,39 1,05 1,15 0.62 0.87 0.48 2,70 4,29 3,20 
Sv µm 2,30 1,79 2,65 1.46 1.66 1.01 2,76 4,69 3,99 
St µm 3,69 2,84 3,80 2.08 2.53 1.49 5,46 8,98 7,19 
Sk µm 0,46 0,50 0,48 0.45 0.55 0.49 0,49 0,67 0,64 
Spkµm 0,02 0,01 0,03 0.01 0.02 0.02 0,02 0,03 0,04 
Svkµm 0,51 0,42 0,38 0.44 0.43 0.43 0,50 1,10 1,00 
Smr1, % 7,73 7,56 8,54 7.94 9.03 8.98 10,18 8,82 11,8 
Smr2, % 85,90 86,82 86,60 84.71 88.00 86.68 86,51 82,26 87,32 

 
The smallest roughness after finishing operations, i.e. after grinding with 

abrasive cloth and polishing occurred for the AlCu4Mg1 alloy and amounted to 
Sa = 0,12÷0,13 µm, Sq = 0,18÷0,20 µm. Nearly the same roughness after grinding 
and polishing was measured for the AlSi1MgMn alloy and amounted to:  
Sa = 0,12÷0,16 µm, Sq = 0,17÷0,21 µm, while the highest roughness was present 
for the AlZn9Si7 alloy – Sa = 0,17÷0,24 µm, Sq = 0,24÷0,40 µm. As seen from 
the above figures, the biggest scatter of the Sa and Sq parameters occurred for the 
AlZn9Si7 alloy. 

The smallest surface roughness of the external oxide film, after process of 
electrolytic oxidation, was obtained in case of rotors made from the AlCu4Mg1 
alloy and amounted to: Sa = 0,65÷0,71 µm, Sq = 0,86÷0,97 µm, while the highest 
one for the rotors from sand mould cast AlZn9Si7 alloy – Sa = 3,09÷3,47 µm,  
Sq = 3,87÷4,32 µm. Despite fact that, for instance, values of the Sa roughness 
parameters before electrolytic oxidation were in case of rotors made from the 
AlZn9Si7 alloy only about 1,4 to about 2,1 times bigger. In case of rotors made 
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from the AlCu4Mg1 and AlSi1MgMn alloys, values of such initial roughness 
parameters, like: Sa and Sq were nearly the same, whereas after operation of hard 
electrolytic oxidation there occurred growth of the Sa parameter from about 1,7 
to about 2,1 times, while of the Sq parameter from about 1,5 to about 2,0 for the 
AlSi1MgMn alloy, with respect to these parameters in case of the AlCu4Mg1 
alloy. 

Table 3. Values of selected 3D parameters of geometric structure of the surface in the collector 
groove Rzb, inclined at 50º, of the rotors made from the AlCu4Mg1, AlSi1MgMn and AlZn9Si7 
alloys after grinding with abrasive cloth and polishing with abrasive compound, and after hard  
 electrolytic oxidation 

AlCu4Mg1 AlSi1MgMn AlZn9Si7 

measurement measurement measurement 
Parameters of 3D 

geometric structure 
of the surface 

1 2 3 1 2 3 1 2 3 
Sa, µm 0,71 0,65 0,70 1.34 1.25 1.19 3,14 3,47 3,09 
Sq µm 0,97 0,86 0,93 1.68 1.57 1.49 3,93 4,32 3,87 
Sp µm 4,12 2,83 3,57 6.39 5.80 5.68 12,37 12,86 11,73 
Sv µm 7,10 7,54 8,21 8.58 7.13 6.82 16,05 18,63 18,96 
St µm 11,22 10,37 11,78 14.97 12.93 12.50 28,42 31,49 30,69 
Sk µm 2,35 2,16 2,33 4.52 4.21 4.00 10,74 12,23 10,39 
Spkµm 0,07 0,06 0,07 0.14 0.13 0.12 0,31 0,33 0,31 
Svkµm 1,79 1,50 1,52 2.01 1.72 1.72 5,02 5,59 5,12 
Smr1, % 7,77 8,21 7,59 8.16 8.83 8.33 7,78 7,67 8,18 
Smr2, % 86,21 85,94 86,56 89.34 89.23 89.24 87,87 87,59 87,46 

 
Taking into consideration these from 3D roughness parameters, which the 

best correlate with kinetic friction factor, µk, of the yarn, i.e. Sp, Sq [10], it  
is possible to confirm that for the rotors made from the AlCu4Mg1 alloy,  
with initial roughness of: Sq = 0,18÷0,20 µm and Sp = 1,05÷2,65 µm, there  
was obtained after hard electrolytic oxidation the smallest roughness:  
Sq = 0,86÷0,97 µm and Sp = 2,83÷4,12 µm. While for the rotors from 
the AlZn9Si7 alloy, with initial roughness: Sq = 0,17÷0,25 µm and  
Sp = 2,70÷4,29 µm, there was measured the highest growth of the surface 
roughness after process of electrolytic oxidation – Sq = 3,87÷4,32 µm and 
Sp = 11,73÷12,86 µm. It could be explained, most of all, by high contents of 
silicon, having crystals which are not susceptible to dissolution in solution of the 
electrolyte; contrary to crystals of aluminum, which constitute matrix of the 
alloy, and which in some conditions undergo that process. Dissolution of the 
matrix results in exposure of silicon crystals in base of the alloy, causing  
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increase of surface roughness. In turn, for the rotors made from hammer  
forged die forging of the AlSi1MgMn alloy, with initial roughness of:  
Sq = 0,17÷0,21 µm and Sp = 0,48÷1,27 µm, after hard electrolytic oxidation, one 
obtained the roughness of: Sq = 1,49÷1,68 µm and Sp = 5,68÷6,39 µm. 

Stereometric hardness comprising: topography (isometric picture of surface 
roughness), distribution of height’s ordinates of the surface and superficial 
material portion curve of the rotor made from the AlCu4Mg1 alloy, after 
operations of grinding and polishing, is shown in the Fig. 2, while for the rotor 
made from the same alloy, after operations of grinding, polishing and hard 
electrolytic oxidation is shown in the Fig. 3. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. 3D characteristic of geometrical structure of the surface, in collector groove Rzb, of the  
rotor from the AlCu4Mg1 alloy after grinding and polishing: a) topography of the surface,  
 b) distribution of height’s ordinates of the surface, c) material portion curve 

Stereometric characteristic of the surface, in the collector groove, of the 
rotor made from the AlSi1MgMn and AlZn9Si7 alloys, after operations  
of grinding and polishing is presented in the Figs. 4 and 6, while after operations 
of grinding, polishing, and additionally after hard electrolytic oxidation in the 
Fig. 5 and 7. 
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Fig. 3. 3D characteristic of geometrical structure of the surface, in collector groove 
Rzb, of the rotor made from the AlCu4Mg1 alloy after grinding, polishing, and hard 
electrolytic oxidation: a) topography of the surface, b) distribution of height’s  
 ordinates of the surface, c) material  portion curve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. 3D characteristic of geometrical structure of the surface, in collector groove 
Rzb, of the rotor from the AlSi1MgMn alloy after grinding and polishing:  
a) topography of the surface, b) distribution of height’s ordinates of the surface,  
 c) material portion curve 
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Fig. 5. 3D characteristic of geometrical structure of the surface, in collector groove 
Rzb, of the rotor from the AlSi1MgMn alloy after grinding, polishing, and hard 
electrolytic oxidation: a) topography of the surface, b) distribution of height’s  
 ordinates of the surface, c) material portion curve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6. 3D characteristic of geometrical structure of the surface, in collector groove 
Rzb, of the rotor made from the AlZn9Si7 alloy after grinding and polishing:  
a) topography of the surface, b) distribution of height’s ordinates of the surface,  
 c) material portion curve 
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Fig. 7. 3D characteristic of geometrical structure of the surface, in collector groove 
Rzb, of the rotor from the AlZn9Si7 alloy after grinding, polishing, and hard 
electrolytic oxidation: a) topography of the surface, b) distribution of height’s  
 ordinates of the surface, c) material portion curve 

Isometric pictures of the surface, shape of diagrams illustrating distribution 
of height’s ordinates of the surface and form of superficial material portion 
curves of the rotors made from the AlCu4Mg1 and AlSi1MgMn alloys, and from 
the AlZn9Si7 alloy, after operations of grinding and polishing are nearly 
identical. Only in the picture of surface topography of the rotors made from the 
AlZn9Si7 alloy are visible single peaks, what results in fact that values of such 
parameters like Sp and St are few times higher. However, only slight differences 
were observed in surface topography and in form of superficial material portion 
curves for the rotors made from the alloys AlCu4Mg1 and AlSi1MgM, 
electrolytically oxidized. Distinct difference occurred in run of diagrams 
illustrating distribution of height’s ordinates of the surface for these alloys. 
Explicit differences, after process of hard electrolytic oxidation, in surface 
topography, shape of diagrams illustrating distribution of height’s ordinates of 
the surface and shape of superficial material portion curves, there occurred for 
the rotors made from the AlZn9Si7 alloy. 

Microphotography of internal surface of the collector groove Rzb, inclined at 
50º, for the rotors made from the AlCu4Mg1 alloy, after operation of grinding 
and polishing is shown in the Fig. 8a, while after hard electrolytic oxidation in 
the Fig. 8b. Microphotography of surface of the rotors made from the 
AlSi1MgMn alloy, after grinding and polishing – in the Fig. 9a, whereas after 
hard electrolytic oxidation in the Fig. 9b. Surface microphotography of the rotors 
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made from the AlZn9Si7 alloy, – is shown respectively in the Figs. 10a and 10b. 
Internal surface of the collector groove of the rotors made from the AlCu4Mg1 
and AlSi1MgMn alloy, after operation of finish turning, grinding with abrasive 
cloth and polishing is very similar. That surface can be characterized by 
numerous after-machining traces having a slight depth, what results in fact that 
values of the Sa and Sq parameters for the rotors from the both alloys are nearly 
the same. 

 

 
Fig. 8. Microphotography of internal surface of collector groove Rzb, inclined at 50º, of the rotors 
made from the AlCu4Mg1 alloy: a) after operation of grinding and polishing, b) after hard  
 electrolytic oxidation 

 
Fig. 9. Microphotography of internal surface of collector groove Rzb, inclined at 50º, of the rotors 
made from the AlSi1MgMn alloy: a) after operation of grinding and polishing, b) after hard  
 electrolytic oxidation 

In case of the rotor made from blanks in form of casting from the AlZn9Si7 
alloy, internal surface of the collector groove is characterized by considerably 
deeper traces of machining operations. It results in nearly twice growth of the Sq 
parameter values and about 3 to 9 times growth of the Sp parameter obtained for 
the rotors made from the AlSi1MgMn alloy. Implementation of the hard 
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electrolytic oxidation for the rotors made from the investigated alloys effected in 
enhancement of the cavities, and in result considerable growth of all taken to 
assessment parameters of surface topography. The smallest growth of surface 
topography parameter values took place for the rotors from the AlCu4Mg1 alloy 
and amounted to: Sq(u) / Sq(w) = 4,30÷5,39, considerably higher – for the rotors 
from the AlSi1MgMn alloy – Sq(u)/Sq(w) = 7,10÷9,88. While the highest one  
– for the rotors made from the AlZn9Si7 alloy and amounted to:  
Sq(u)  / Sq(w) = 9,68÷18,00. 

 

 
Fig. 10. Microphotography of internal surface of collector groove Rzb, inclined at 50º, of the 
rotors made from the AlZn9Si7 alloy: a) after operation of grinding and polishing, b) after hard  
 electrolytic oxidation 

Effect of hard electrolytic oxidation on distribution of the hardness on depth 
of the oxide film for the rotors made from the following alloys: AlCu4Mg1, 
AlSi1MgMn and AlZn9Si7 are presented in the Fig. 11. The highest hardness of 
the oxide film was obtained for the rotors made from the AlSi1MgMn alloy and 
amounted to about HV0.245 = 7280 MPa, with initial hardness of the surface layer 
– HV0.245 = 1120 MPa. Nearly two times smaller hardness of the oxide film  
was obtained for the rotors made from the AlZn9Si7 alloy and amounted to  
HV0.245 = 3700 MPa, with initial hardness of the surface layer – HV0.245 = 
1450 MPa. 

The smallest hardness of the oxide film was obtained for the rotors from the 
AlCu4Mg1 alloy – HV0.245 = 2880 MPa with initial hardness – HV0.245 = 
1550 MPa. Maximal hardness of the oxide film for the following investigated 
alloys: AlCu4Mg1 and AlSi1MgMn occurred at depth of about 10 µm, while for 
the AlZn9Si7 alloy – at depth of about 20 µm. 

Microstructure of the oxide film located at distance of about 20 µm from 
the matrix, and contents of the alloying elements in this film for the AlCu4Mg1 
alloy is presented in the Fig. 12, while for the AlSi1MgMn alloy – in the Fig. 13, 
whereas in case of the AlZn9Si7 alloy – in the Fig. 14. Analysis of 
microstructure of the oxide film at the following magnifications: 500x, 1000x, 
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10000x and 20000x, and at different distances from the matrix: 10, 20 and 
30 µm showed that in case of the AlCu4Mg1 alloy were seen distinct branching 
and gathering of fibres into a single fibre. Column-type microstructure is poorly-
visible, whole groups of aluminum oxide fibres are directed in various angles 
and resemble microstructure of a „Christmas tree” [4]. Very explicit column-
type microstructure with slight inclination of small quantity of the fibres from  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11. Distribution of hardness of the surface layer of the AlCu4Mg1, AlSi1MgMn  
and AlZn9Si7 alloys (before and after process of electrolytic oxidation) 

 
 

Fig. 12. Oxide film on matrix of the AlCu4Mg1 alloy: a) microstructure, b) contents of alloying 
elements in the oxide film; Al – 53,1%, O – 36,9%, Mg – 0,8%, Mg – 0,8%, S – 9,2% 
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Fig. 13. Oxide film on matrix of the AlSi1MgMn alloy: a) microstructure, b) contents  
of alloying elements in the oxide film; Al – 51,2%, O – 39,4%, Si – 0,6%, S – 8,8% 

 
 

Fig. 14. Oxide film on matrix of the AlZn9Si7 alloy: a) microstructure, b) contents of alloying 
elements in the oxide film; Al – 50,1%, O – 34,2%, Zn – 5,4%, Si – 1,8%, Mg – 0,3%, S – 8,2% 

plumb-line, with respect to the matrix, is present especially in case of the 
AlZn9Si7 alloy. Tests of the microstructure and contents of alloying elements 
confirmed that the essence of the hard electrolytic oxidation is forming of the 
Al2O3 layer at the cost of loss of mass of the matrix, characterized by column-
type (fibrous) structure. 

4. Conclusions 

Hard electrolytic oxidation of aluminum alloys enables generation of oxide 
films having specific properties, which depend on chemical composition of the 
matrix, among others. On base of the performed tests of the oxide films, 
generated on matrix of the following alloys: AlCu4Mg1, AlSi1MgMn and 
AlZn9Si7, it has been confirmed that: 
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• the smallest values, taken to assessment, of surface topography 
parameters occurred for the AlCu4Mg1 alloy and amounted to: Sa = 
0,65÷0,71 µm, Sq = 0,86÷0,97 µm, with initial values of: Sa = 0,12÷0,13 µm,  
Sq = 0,18÷0,20 µm, 

• the highest hardness of the oxide film occurred for the AlSi1MgMn alloy 
and amounted to about HV0.245 = 7280 MPa, with initial hardness of the surface 
layer of – HV0.245 = 1120 MPa, 

• maximal thickness of the oxide film is included in the range from 70 µm 
for the AlSi1MgMn and AlZn9Si7 alloys, to 100 µm for the AlCu4Mg1 alloy, 

• in general, maximal hardness of the oxide film is present on depth of 
about 10 µm from the surface in case of the AlCu4Mg1 and AlSi1MgMn alloy, 
while for the AlZn9Si7 alloy on depth of about 20 µm. 

Taking into consideration two assessment criteria of the oxide films, i.e. 
selected parameters of surface topography: Sq and Sp, and maximal hardness 
HV0.245, the best alloy to hard electrolytic oxidation, and hence to production  
of the open end spinning machine rotors is the AlSi1MgMn alloy  
(Sa = 1,19÷1,34 µm and Sq = 1,49÷1,68 µm and HV0.245max = 7280 MPa). 
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