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Effect of Nitride Coatings on Lifetime of Cold Forging Dies for Piston of
Brake Master Cylinders
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Abstract
The plasma vapor coatings on two kinds of die steels have been carried out in order to identify the most optimized conditions.
When TiN or TiAIN coatings were carried out on the substrates, the coating layer thicknesses were not significantly changed,
and the optimized coating thickness was identified as ~ 5 um. When the optimized coating conditions and stress analysis were
applied to the primary piston dies for fabrication of aluminum cylinders, an extended life time of the die was observed. The
methodology for extending the life time of dies was discussed in terms of microstructures and stress analysis.
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Fig. 1 SEM images of TiN (a, ¢ and e) and TiAIN (b, d
b), 60 min (c and d) and 120 min (e and f)
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Fig. 3 Surface shape of interface after Rockwell hardness
tests of TiN coated QCMB8 with a coating duration
(a) 30 min, (b) 60 min and (c) 120 min
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