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�� � XRD  analyzes  were
performed in a Rigaku Rotaflex X - ray unit (model RU 200 B)
with normal scanning from 3 to 100 degrees, step width of Δθ
= 0.2 degrees per second, Cu rotational anode with wavelength
of "'#0".�D  with speed of 2 degrees per minute and voltage of
40  kV  with  60  mA.  The  datasheets  provided  by  the  DRX
equipment  were  analyzed  in  conjunction  with  datasheets
obtained  from  the  Inorganic  Crystal  Structural  Database
(ICSD).
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Figure 1 – Micrography of boride layers produced on AISI
15B30.
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Figure 2 - Micrography of vanadium carbides layers produced
on AISI 15B30 for a) 2 and b) 4 hours.
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Figure 3 - Micrography of niobium carbides layers produced
on AISI 15B30 for a) 2 and b) 4 hours.
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Figure  4  -  X-ray  diffraction  patterns  of  borided  layer
produced on AISI 15B30 samples.
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Figure  5  -  X-ray  diffraction  patterns  of  vanadium  carbide
layer  produced  for  4  hours  of  treatment  on  AISI  15B30
samples. 
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Figure 6 - X-ray diffraction patterns of niobium carbide layer
produced for 4 hours of treatment on AISI 15B30 samples.
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Figure 7 - Microhardness profiles in the borided  sample.
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Figure  8  -  Microhardness  profiles  in  the  carbide  layer
produced on steels for 4 hours of treatment.
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Figure 9 – Removed volume from the material during micro-
adhesive wear test  on a) boride and b)  carbide layer  as  a
function of sliding distance.
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Figure 10 – Interior of the microadhesive wear test caps after
40  minutes.  a)  boride  layer,  b)  vanadium  and  c)  niobium
carbide layer. 
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Figure 11 – Adhesion of a) boride layer, b) vanadium and c)
niobium carbide layer on substrate.
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