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Complex Surface Modification and Its Characteristic on Mold
and Tool

S. Kawamura, Y. Haruyama
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Fig 1. X-ray diffraction pattern of plasma nitride
layer, Cu-Ka incident angle @= 99.5deg
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Fig 2. Hardness distribution of annealed and without
annealed complex surface modification[4]
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(b) Traces of indentation test
Fig 3. Evaluation of fracture toughnees and adhesive
strength of surface modification after indentation
test{4]
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Fig 4. Ring on block type friction‘wear tester[3]
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Fig 5. Wear volume in wear and separation area of Al
alloy vs TiN modified Al alloy under without
lubrication, various speed and load[4]
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Fig 6. Example of scratching on TiN surface modified
sample under air condition[4]
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Fig 7. Wear weight loss change with the slip distance[4]
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Fig 9. Life time of surface modified layer under air

atmosphere
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(a) Example of damage of TiN surface modified layer

under Nitrogen atmosphere

(b) Example of damage of heat CVD coated extrusion

Fig10.

dies
Damage of surface modified layer under
nitrogen atmosphere. Arrow means (a)slip

direction (b)extrusion direction[10]
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Fig 12. Pin on block type for friction-wear test
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Figl3. Damage load of stainless steel vs surface
modified materials under with lubrication
and high wear testing load[11]}
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