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ELECTROLYTIC COATING ON THE TEXTURE GRADED ALUMINIUM SHEET

POWLOKI ANODOWE GRADIENTOWO STEKSTUROWANYCH TASM ALUMINIOWYCH

Since many years the examination of texture has been of great practical value in
an assessment of the sheet manufacturing technology. The influence of crystallographic
preferred orientation on the thickness of the hard anodic coating has been determined.
Samples were taken from the sheets of metallurgical 1050A aluminium alloy (Al 99.5%)
used by industry. The standard chemical composition of this material allows for up to 0.25%
Si, 0.40% Fe, 0.07% Zn, 0.05% Cu, 0.05% Mn, 0.05% Mg and 0.05% Ti. The macrostructure
on the cross-section of the examined sheets was characterised by graded arrangement. It
has been noted that the observed effect is a consequence of different textures. The sheet
texture was examined by Schultz X-ray technique of back scatter. The texture on the surface
of hot rolled sheets is fibrous and is characterised by {1 k /}<011> index. The one fourth
sheet thickness is by {1 0 0}<011> texture characterised. In the half of the sheet thickness,
a texture typical of cold rolled aluminium is present. The investigations carried out have
proved an effect of preferred orientation sheet on the anodic coating thickness and parameters
of treatments. It has been observed that the some hard anodic coating thickness depends on
the texture of 1050A aluminium alloy sheets.

Keywords: functionally graded material, hard anodic coatings, texture analysis, alu-
minium sheets, macrostructure, microstructure.

Badania tekstur od wielu juz lat odgrywaja znaczaca role w technologii produkciji
ta§m aluminiowych. W niniejszej pracy okreslono wplyw tekstury krystalograficznej ta§m
aluminiowych na grubo$¢ wytwarzanych na nich twardych powlok anodowych. Prébki ta$m
z aluminium 1050A pobrano z produkcji przemystowej. Zawieraly one 0.25% Si, 0.40%
Fe, 0.07% Zn, 0.05% Cu, 0.05% Mn, 0.05% Mg oraz 0.05% Ti. Na przekroju poprzecz-
nym badanych ta§m zaobserwowano gradientows strukture warstwowg, o zréznicowanym
stekturowaniu poszczeg6lnych warstw. Teksture tych warstw badano rentgenowska meto-
da promieni zwrotnych Schultz’a. W wyniku badari stwierdzono, ze na powierzchni ta§m
walcowanych na goraco wystepuje tekstura widknista {1 k I}<011>. W !/, grubosci ta§my
stwierdzono obecno$¢ tzw. skreconej tekstury szesciennej {1 0 0}<011>. W potowie grubo-
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§ci ta§my zaobserwowano natomiast teksture typowa dla walcowanego na zimno aluminium.
Na odpowiednio spreparowanych powierzchniach w warunkach laboratoryjnych wytworzono
twarde powtoki anodowe, a nastgpnie zmierzono ich grubosci. W wyniku przeprowadzo-
nych badari stwierdzono, ze grubo$¢ twardych powtok anodowych zalezy od typu orientacji
uprzywilejowanej powierzchni anodowanych ta§m.

1. Introduction

Hard anodic coating is one of types of electrolytic conversion coating obtained on
aluminium and its alloys. Properties of this coatings depend on chemical composition
and structure anodized materials and parameters of anodic oxidation process. Hard
anodic oxide coatings are produced on aluminium parts for tribologycal purchases
[1-4].

2. Material and experimental procedure

Samples were taken from the 9 mm thickness sheets of metallurgical 1050A alu-
minium alloy (Al 99.5%) used by industry as natural functionally graded material. The
investigations carried out have proved an effect of preferred orientation sheet on the
hard anodic coating thickness. Hard anodic coatings are produced 1 hour by anodic
current density of 3.5A/dm? in low temperature electrolyte (sulphuric acid pure 8%
wt, 2 carboxylic acids pure 4% wt, glycerin pure 2% wt and water distilled) on the
selection cross-section of sheets. The thickness of hard anodic coatings was measure-
ment by Permascope EW typ EW.81d3T3 made in Helmut Fischer Gmbh + CO. The
macrostructure of hot rolled sheets was revealed by etching in Tucker reagent (45 ml
HCl, 15 ml HF, 15 ml HNO; and 25 ml H;O). The microstructure of sheets was
revealed by electrolytic Barker method (2 ml HBFs and 100 ml H,O) and it was
photographed under optical microscope using polarized light. The sheet texture was
examined by Schultz X-ray technique of back scatter [5] and by the quantitative texture
analysis [6, 7].

3. Results and discussion

The macrostructure and the microstructure on the cross-section of the examined hot
rolled sheet was characterised by laminated arrangement visible on the photographs.
Figure 1 illustrating the laminated macrostructure on a cross-section of 9 mm hot rolled
sheet of 1050A aluminium alloy etched in Tucker reagent. Fig. 2 present microstructure
on the longitudinal section of hot rolled sheets of 1050A aluminium alloy. Fig. 3
gives a number of {111} pole figures illustrating the texture on intersection of hot
rolled 9 mm thick sheet. It has been noted that the observed laminated arrangement
effect is a consequence of different textures components and differentiate standard
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Fig. 1. Photograph of laminated macrostructure on a cross-section of 9 mm hot rolled sheet of 1050A
aluminium alloy etched in Tucker reagent
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Fig. 2. Microstructure on the longitudinal section of hot rolled aluminium sheet

deviation of orientations distribution function as a fitting results from mathematical
modeling. The fitting accuracy of standard deviation reaches a value of 0.5 degree.
Figures 4 and 5 presents results of a thickness measurements of hard coatings layers
and {h k I}<211> (superposition of {1 3 5}<211>, {1 4 6}<211>, {1 5 7}<211>,
{1 6 8}<211>, {1 2 4}<211> and {2 5 9}<211>) texture components content on
the examined section parallel to the sheets surface. It has been observed that the
thickness of hard anodic coatings depends on the feature of aluminium sheets texture.
On the surface of hot rolled sheets exist fibrous {I k [}<011> texture. The layer of
1.0 mm under surface presents by {1 0 0}<011> component. The half of the sheet
thickness characterised typical texture of cold rolled aluminium. Additionally, in central
area of sheet cross-section exist two kind of standard deviation of texture components
distribution function, lower o = 4.0° (from — 2.0 to -3.5 mm surface position) and
higher o~ = 5.5°. The area of low 'standard deviation gives thicker coatings, while high
standard deviation gives thinner coarse coatings.
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Fig. 3. {111} pole figures of the examined section parallel to the sheets surface. a) surface, b) 1 mm
under surface, ¢) 3 mm under surface, d) 4.5 mm under surface
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Fig. 4. Results of thickness measurements on hard coatings layers of the examined section parallel to the
sheets surface



407

N

: / N

) / <
/ )

0 0.5 -1 -1,5 -2 -2,5 -3 -35 -4 -45

& 8
{hki}<1]2> compdnents confent (%[

Fig. 5. The {h k 1}<211> texture components content on the examined section parallel to the sheets
surface

4. Conclusions

Hard anodic coating thickness depends on the texture parameters of texture graded
aluminjum alloy sheets. The {k k 1}<211> components and low standard deviation of
orientations distributions function gives thicker hard coatings layers.
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