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ASSESSMENT  OF  SUITABILITY  OF  POWDERED  METALS
AND  ALLOYS  AS  FILLERS  IN  POLYMER  COMPOSITES
FOR  SLIDING  TRIBOSYSTEMS
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↑ Wytrzyma��2D ↑ Temperatura pracy

↑ Sztywno2D ↑ CiB�����2D

↓ G@
��2D ↓ Koszt
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Fig. 1. SEM image of Fe powder
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Fig. 2. SEM image of Fe-Mn alloy powder
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Fig. 3. SEM image of MT 212 alloy powder
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Fig. 4. SEM image of Sn-Cu powder
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Fig. 5. SEM image of NiCrFe powder
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Symbol próbki /
Rodzaj nape��"+�9+

A B C D E F G H

Proszek Fe X X X X

Proszek Fe-Mn X X

Proszek MT-212 X X

Proszek NiCrFe X

Proszek Sn - Cu X X
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A B C D E F G H
Twardo;<

[MPa]
283 260 245 259 222 267 250 255

Udarno;<
[kJ/m2]

3,0 3,7 3,2 2,2 2,1 4,1 3,3 3,3

F�", +�"#
[MPa]

96 108 100 97 99 121 100 114

Odrywanie
[MPa]

22 21 20 18 22 26 21 18

Wsp. G
[x10-6oC-1]

73 70 75 79 77 75 71 73

Temp. ugi@�"+
[oC]

52 51 48 48 49 53 50 52
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Fig. 6. Compression chara-cteristics for the composite with Sn-Cu filler
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Fig. 7. Compression chara-cteristics for the composite with NiCrFe filler
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Fig. 8. Compression chara-cteristics for the composite with Fe-FeMn filler
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Fig. 9. Tribosystem temperature and friction coefficient curves during tribological testing
of the composites
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Fig. 10.  Wear (mass loss) of the tested composites
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Fig. 11.  SEM image of the worn surface of the composite with Fe-FeMn filler and EDS
 maps for C, Cu, Fe, O
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Summary

The authors present an effect of powdered metallic fillers on physico-
mechanical, thermal and tribological properties of polymer compos-
ites. The aim of the research was to find an influence of chemical com-
position and stereometry of metallic and alloy particles on features of
the composites. Metallic fillers were powders of iron and other metals,
and their alloys, as well as mixtures of those components. Physico-me-
chanical and thermal properties of the developed composites were as-
sessed; tribological properties were determined using a block-on-ring
tester (T-05). An analysis of the worn surface was carried out using a
scanning electron microscope (SEM) and X-ray spectrometer (EDS).
The aim was to determine the surface distribution of some elements in
the surface layer.
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