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The objective of this thesis was to study niobium carbide coating on D2 and H13 tool steel
in molten borax salt bath under ambient aunosphen: by the TD process. The ferroniobium content was
varied in the range of 2 - 32 weight percent and aluminium content was varied in the range of 0 - 10
weight percent. The coating temperature and coating time were also varied in the rahge of 900 - 1000°C
and 1 - 9 hours, respectively. Thickness of the coating layer was investigated by optical and scanning
electron microscope. The coating iayer was analyzed by EDS, X-ray mapping and XRD. The dimension
change due to effect of high coating temperature was measured by a profile projector. It is.found that
niobium carbide coating needed aluminium addition, and aluminium content of 3 weight percent was
suitabic for maxi;num layer thickness in this experiment. The layer thickness of niobium carbide increased
with increasing ferroniobium in the range of 2 - 16 weight percent and is thickest at 16 weight percent of
ferroniobium, There is no significant increase of layer thickness when ferroniobium was added more than
16 weight percent. The thickness of coating layer increased with increasing coating tcmpcrat;.lre and coating
time. The layer thickness grew up linearly in a function of square root of coating time. It can be shown that
the thickness of coating layer was controlled by the diffusion process. The D2 steel, which has more carbon
content than H13 steel, can be coated with niobium carbide with thicker lnye.r than H13} steel at the same

© coating condition. The dia_meter and thickness of step punch D2 steel after coating increased and the size of
smallest diameter increased more than that of a larger diameter with the same coating time. The longer the

coating time, the more increase in diameter and thickness of samples was observed.
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