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Keywords Abstract

The FSP is a method for solid state processing of metal alloys. FP4M milling machine and non-
consumable rotary-tools were used to create the necessary heat and further mixing of copper with
titanium-dioxide powder. The base plate is made of copper with a purity of 99.9%. The heat created
during the process on the copper piece and the titanium-dioxide nanoparticles in the groove leads to
metallurgical changes in the microstructure of the base metal and leads to changes in the size and shape of
the grains. The samples were subjected to metallography and microstructure investigations by OP, XRD,
corrosion and wear tests. The results showed that in the HAZ and SZ area, the grains were in the form of
a ultrafine grain structure. The average friction coefficient in the base copper wear diagram is lower than
pure cupper that showed FSP weakened wear properties. Comparing corrosion graphs of base copper
sample with FSP sample, showed no evident changing in corrosion resistance.

Friction Stir Processes, Copper, Titanium
dioxide, Microstructure, Wear, Corrosion.
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Fig. 1 Schematic diagram of initial part preparation for friction stir
processing.
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surface taken with a optical microscope
Fig. 4 Microstructural investigations by optical microscopy
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Fig. 2 The tool used and its interaction with the part in the friction stir
processing.
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Fig. 8 Corrosion resistance samples of pure and processed copper.
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Fig. 5 Schematic of the four zones of a friction-stirred processes
sample, including: A - Stirring zone, B - Thermomechanical zone, C -
Heat affected zone and D - Base metal
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Fig. 7 Wear Test samples marked with numbers 01 and
Specimen with and without FSP.
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Fig. 9 Microscopic structure of copper solid solution grain in the
base metal (a), in the heat-affected zone near the base metal, (b) in
the heat-affected zone near the line process (c) in the process area
(d), in sample 022.
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Corrosion rate. tafel slope
ba (V/dec) = 279.310 mV/dec
be (V/dec) = 228.630 mV/dec
Ecorr, Calc (V) =-284.260 mV
Ecorr. Obs (V) =-283.970 mV
jeorr (Alem?) = 11.0420 pA/em?
icorr (A) = 5.10090 pA
Corrosion rate (mmiyear) = 0.11257
Polarization resistance (QQ) = 10.7040 k
E Begin (V) =-348.820 mV
E End (V) =-211.030 mV
Fig.13 Corrosion chart (tafel) of base copper sample.
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Corrosion rate. tafel slope

ba (Videc) = 211.290 mVidec

be (V/dec) = 262.540 mV//dec

Ecorr, Calc (V) =-295.850 mV
Ecorr, Obs (V) =-295.530 mV

jeorr (Alem?®) = 11.3410 pAem?
icorr (A) =5.09110 pA

Corrosion rate (mmiyear) = 0.11561
Polarization resistance () = 9.98680 k
E Begin (V) =-401.310 mV

E End (V) =-177.460 mV

Fig. 14 Tafel Corrosion diagram of copper friction-stirring sample.
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Fig. 11 wear diagram of base copper zone.
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Fig. 12 The wear diagram of the friction stirred zone Specimen
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