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Oxide ceamics hard coatings on al types
of auminum and its aloys formed by the
recatly developed method d the
eledrochemicd micro-arc oxidizing are well
known and recognized ower the world. This
coatings have a number of the improved
properties sich as no hazardous wastes,
ewmlogicdly sound, hgh microhardness and
wea resistance d lubricated contact and
others. It attrads the increasing commercial
concen of many companies and customers
[1].

To extend an area of applicaion d this
coatings the investigation d its medanicd
properties is necessry to redize.
Microhardness  porosity,  microstructure,
adhesion and micro-structure from micro
samples were studied and were used to
investigate the load rating of the compaosite
such as the Al-Al203 and the top-developed
Al-Al203-CrC.

The base materia of the plate sample is
the duminum 2024. The oxide ceamic hard
layer Al203 is formed with the micro arc
oxidizing process The layer has upto 10% of
pores opened on the inner surface of the
sample. The diameter of the poresisup to 45
microns. The thickness of the anodc hard
aumna is 50...300 microns. The Young's
moduus of the Al203 layer is 260...270 GPa.
The cabide dromium layer was formed on
the oxide auminum layer by the pyrolysis
method. The thickness of the CrC layer is
10...50 microns. The Young moduus of the
CrC layer is 240...250GPa.

Micro-structure of the coatings presented
at figures was dudies with the X-ray analysis
on the diffradometer (marked DRON-3M) in
CuKo-radiation. The interval of the scatering
angles is 2q, which is equal to 20900. To
prepare the phaograph d the wating micro-
structure was used the predsion method d
phaography, which include the
monaochromatization d secondary bunde with
the monochromator from pyrolytic graphite
and the registration d intensity in the scan
mode. The metall ographic anaysis was made
with the microscope on crosssedional
microsedions of the samples with the
coatings. Microhardness was measured onthe
device (marked PMT-3). The load on indentor
spedmen (it is diamond Vickers pyramid) is

equal to 0,5N for 30 seconds. The porosity of
micro arc oxide hard coatings was measured
by the linea method (the method d secant
line).

The tests of the load rating were
performed with an automated stand. As
indentor were used the sted and the sintered
alumna ceamic balls. The diameters of the
bals ae 3,938 millimeters and 7,938
millimeters. The norma load was varied
within the limits from 0,1 N upto 5 KN. To
measure the ultimate load results in cradks
into the mating the method d aoustic
emisgon was used. As the result of the load
rating tests the depth of the hitch made by the
indentor was measured with the optic
microscope. The hitch depth alows to
estimate the deformation level of the
compasite ating.

The load rating of the mmpaosite watings
such as the AI-Al203 and the top-developed
Al-Al203-CrC have been measured and
cdculated with the 1SO  standards
recommendations. Obtained experimental and
cdculated data are well correlated one to
ancther. Under contact load upto 1,5 KN the
Hertz equations system is aacepted the
cdculations of load rating of the coatings. The
cdculated values are well correlated to the
adual ones. As it seams the rational ratio of
thickness of the oxide duminum layer and
cabide chrome layer isabou 10to 1.

To conclude the paper some techndogicd
aspeds of the mating production are discussed
and summarised. A number of presented
figures $row and explain oltained results.

[1] Jerry L. Patel, Nannaji Saka, Ph.D. A new
Coating Processfor Aluminum. Microplasmic
Corp., Pedbody, Mass
www.microplasmic.com

[2] YoshiokaT., KitaharaT., Yuine T. A new
methodfor static load rating of ceramic rolling
beaing. — Wear, 1989, 133, Ne 2, pp. 373-383.



