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Synopsis

Recently, the cold work die is often processed surface treatment conbined with PVD coating, shot peening and plasma
nitriding for improvement in die life. And, it is thought that cold work die should process lapping before PVD coating. However,
the influence of shot peening, plasma nitriding and lapping process before PVD coating on die life is hardly investigated.
Therefore, we investigated the influence of these processes on damage mechanisms of PVD coating by using fatigue test. Test
specimens of JIS SKD61 that processed by turning, grinding, lapping, shot peening and plasma nitriding coated TiN by PVD
process. These test specimens were tested at 0.2 % proof strength 0.9 times and 1.1 times of SKDG6I.

Shot peening, plasma nitriding and lapping process tends to be extended fatigue life when the test load is lower than 0.2
% proof strength of SKDO6I industrially used. Though not widely used, when the test load is higher than SKD61’s 0.2 % proof
strength, these processes tends to be diminished fatigue life. Therefore, it is expected that these processes improve die life at
lower than proof strength of substrate.
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Fig.1. Schematic drawings of the fatigue test specimen.
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Table 1. Characteristic of specimens.

- Surface
Machining ) Shot Plasma )
Number Lapping i o PVD coating roughness,
process peening nitriding
Rz /pum
R3 turning X X X TiN 2.16
R5 turning X X @) TiN 2.47
T3 grinding O X X TiN 0.86
T5 grinding @) X @) TiN 0.71
us grinding X O X TiN 5.32
us grinding X O @) TiN 5.42

O : applied X : non-applied
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Fig.2. Optical microstructures of specimens.
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Fig.3. Hardness distribution from surface.
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Fig.5. SEM observation of surface after tensile test at 3 %-strain.
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Fig.9. SEM observation of PVD coating surface at 0.2 % proof strength x 1.1.
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Fig.12. Comparison of fractured surface at 0.2 % proof strength x 1.1.
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SEM microstructure of Schematic drawings of
specimen’s surface fatigue crack growth
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Fig.13. Schematic drawings of fatigue crack growth on
surface treatment specimen.





