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An Electrolytic Etching Technique for Crystalographic Pits on Ti
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Abstract

Electrochemical condition for obtaining crystalographic pits on Ti was examined
using the potentiostatic etching technique in HF-HNO; solutions. Optimum composi-
tion of etching solution is found to be (0.5-1.09% HF+209% HNO;) which produces a
border line passivity. By examining polarization curves and etched surfaces in the
above solution, it was found that well defined crystalographic etch pits are formed at
~-0.6 Volt in the active region for 10 min at 0C.
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Fig. 1 Schematic illustration of the apparatus.
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Fig. 2 Effect of HF and HNO; concentr-
ation on the active passive transi-
tion at 20°C.
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Fig. 3 Anodic polarization curves of Ti in 1% HF
-20%HNO; solution at 0°C, 10°C, 207, and 30°C,
using 50 mV/min.
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4 Anodic polarization curves obtained from

weight loss of Ti in 1% HF-209%HNO, solu-
tion at 0°C, 10°C, 20°C, and 30°C for 10 min.

Photo. 1 Etch figures obtained in 1%HF-20%HNO; solution at -0.6V, (a) 0°C (20
min), (b) 10°C (20 min), (¢) 20°C (15 min), and (d) 30°C (10 min).
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Photo. 2 Etch figures obtained in 0.59%HF HNO; solution at (a) -1.0V, (b) -0.8V, (c)
-0.6V, (d) -0.4V, (e) 0.2V, and (f) 0V, for 15 min at 0C.
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Fig. 5 Anodic polarization curve of Ti in
0.5%HF-20% HNO; solution at 07T,
using 50 mV/min.

Photo. 3 Etch figures obtained in 0.5%HF 209%HNO; solution at (a) -0.3V (33 min),
(b) =0.2V(104 min), (c) -0.1V (176 min), and (d) 0V (180 min).
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Photo. 4 Crystalographic etch pits formed on intergranular stress corrosion
fracture surface in 0.5%HF-20% HNO, solution at -0.6V, 0°C for
10 min.
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