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Abstract

In the Ph.D. thesis, the mechanism of corrosion resistance degradation of Cr-plated parts during heat treat-
ment and measures for preventing the degradation were studied. When the residual stress in the Cr layer be-
came compressive due to the postfinishing, the cracks were completely closed, resulting in a high corrosion
resistance. The residual stress in the Cr layer changed from compressive to tensile following heat treatment.
When the residual stress became tensile, the cracks in the Cr layer which were closed during postfinishing open
once again, resulting in a decrease in the corrosion resistance. In order to prevent the decrease of corrosion
resistance under heat treatment, it is effective to apply compressive stress which exceeds the level of change.in
residual stress due to heat treatment to the Cr layer during postfinishing, after the Cr plating process.

On the other hand, several crack-free Cr plating processes using pulse-current electrolysis have been pro-
posed for improving corrosion resistance. However, industrial applications of crack-free Cr platings are very
few since these Cr layers are easily form macrocracks after plating operations, particularly at temperatures
higher than 100°C. In the Ph.D. thesis, the residual stress and microstrain of crack-free Cr layers deposited by
pulse current electrolysis was evaluated by X-Ray diffraction methods. Changing the pulse conditions, various
residual stresses were measured. The specimen in which initial compressive residual stress of the Cr layer ex-
ceeded —150MPa did not form macrocracks after holding at 200°C for 2h, and showed a high corrosion resis-
tance without rusting even after a 700h neutral salt spray test (NSST). The amount of change in the residual
stress due to heat treatment correlated with the microstrain, and became smaller and more stable with heat
treatment as the microstrain decreased.
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