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The Study of the Feasibility of Solid Nitriding with Melamine
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Abstract

To understand the thermal properties of melamine and the
feasibility of using melamine as a solid nitriding medium for
steels, thermo-analysis were conducted on melamine powder,
with the application of thermogravimetric analyzer, mass
spectrometer, and  differential  scanning  calorimeter.
Furthermore, steel specimens were embedded in melamine
powder and heated to nitriding temperature. From the
microstructure of the surface layer, the hardness distribution
and the change in nitrogen content of the steel after heating, the
nitriding effects of melamine on steels were studied. The results
are shown as follows. When melamine powder was heated to
the temperature of 320°C-360°C and 690°C-720°C, gas would
be generated owing to thermal decomposition, causing the
weight to decrease rapidly. When melamine powder was heated
to 800°C, the remaining weight was only 3% approximately.
The amount of gas generated from the first stage (320°C-360°C)
was far greater than from the second stage (690°C-720°C),
containing NH3, which is effective in steel nitriding. After steel
significant
hardening occurred on the surface layer as well as a significant
increase in nitrogen content.

specimens were heated in melamine powder,

Keywords : Melamine, Solid nitriding medium, Thermo-
gravimetric analyzer, Mass spectrometer,
Differential scanning calorimeter,
Microstructure.
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Element (wt. %)

Steel
C Si Mn P S Ni Cr Mo Al Vv Fe
JACI1 0.381 0.365 0.503 0.005 0.031 0462 5424 1.543 - 0.637 bal.
SUS304 0.050 0.420 1.621  0.029 0.003 8.225 19.66 0.067 0.011 0.117 bal.
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