I 1156

o~

i

4

# & $#A Vol 81 (1995) Nol2

BENI-POHO-EFIARD
M EERE I R 2 T ML DR

BE HEl* - b s - gk

VEL %2
=

Effect of Heat Treatment on Wear Resistance of Ni-P Electroplated Titanium Alloy

Takashi Y asuiki, Takenori Nakavama and Jun Kato

Synopsis :

Effect of heat treatment in the temperature range from 200 to 550°C on sliding wear resistance of Ni-P electroplated
Ti-6Al-4V has been investigated. The wear mechanism has also been discussed in terms of the film structure and the
variations of hardness, toughness and internal stress of the plating films by the heat treatment.

The wear resistance was influenced by the heat treatment. When the plating film was hardened from Hv700 (as
plated) to approximately Hv1100 by the heat treatment at 350°C for 1h, the wear resistance slightly deteriorated. On
the other hand, when the plating films were softened to below Hv800 by the heat treatment over 450°C, the wear
resistance significantly improved. These behaviors were not in good agreement with the variations of the hardness nor
internal stress of the films but with the number of the cracks which were microscopically observed on the wear tracks
of the plating surfaces after the sliding wear test. As the number of the cracks decreased, the wear resistance
increased. It is thought that the susceptibility to cracking relates to the toughness of the plating film, and that the film
with good toughness obtained at temperature over 450°C is derived from the formation of soft Ni matrix due to the
precipitation and growth of Ni;P phase by heat treatment. In conclusion, the sliding wear resistance of the Ni-P
electroplated Ti-6Al-4V is considered to be largely governed by the mechanical property related to toughness of the
plating films.

Key words : Ni-P ; electroplating ; titanium base alloy ; wear ; heat treatment ; hardness ; toughness ; film structure ; internal stress.
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Fig. 1. Apparatus and condition of sliding wear test.
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Fig. 3. X-ray diffraction patterns of Ni-P electroplated Ti-6Al-4V heat-treated at various temperatures.
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film heat-treated at 550°C for 1h.
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Fig. 7. Micrograph of surface of electroplated Ni-P
film heat-treated at 350°C for 1h after slid-
ing wear test.
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