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Development of super rapid nitriding process for titanium alloys
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The effects of gas blow velocity on the surface properties of a Ti-6Al1-4V
alloy treated by gas blow IH nitriding were studied. The surface microstructure of the treated
specimens was characterized using SEM and XRD. Vickers hardness and nanohardness were measured and
reciprocating wear tests were carried out. The results showed that the nitriding of a specimen was
facilitated by using a smaller gas blow nozzle. Incorporating the smaller nozzle resulted in an
increase in gas blow velocity, which in turn increased the IH power and the temperature inside a
specimen, thus accelerating the nitrogen diffusion. Moreover, nitriding at a lower treatment
temperature 973 K was achieved by increasing gas blow velocity. The specimen nitrided at a lower

temperature with a high gas blow velocity exhibited better wear resistance than the untreated
specimen. This process also inhibited trans-formation to an acicular phase, which involves apparent
grain coarsening.
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Fig. 1 Experimental apparatus (Legend: 1. vacuum gauge, 2. nitrided at 1173 K specimens.
induction heating inverter, 3. oxygen analyzer, 4. vacuum 0.8
pump).
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Fig. 7 Wear losses of polished (P series), treated with FPP

Fig. 2 Thermal history during the FPP/nitriding process. for a peening time of 30 s (F series), GBIH nitrided (N923

series), and GBIH nitrided following pre-treatment with FPP

(F+N923 series) specimens.
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Fig. 8 Cross-sectional profiles of wear tracks formed on (a)
polished (P series), (b) treated with FPP for a peening time of
30 s (F series), (¢) GBIH nitrided (N923 series), and (d)
GBIH nitrided following pre-treatment with FPP (F+N923
series) specimens.

Fig. 9 SEM micrographs of wear tracks formed on (a)
polished (P series), (b) treated with FPP for a peening time of
30 s (F series), (c) GBIH nitrided (N923 series) and (d) GBIH
nitrided following pre-treatment with FPP (F+N923 series)
specimens, and (€) a detailed micrograph of the wear track

formed on an F+N923 series.
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