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Properties of gas sulphonitriding and conventional PVD coating were
investigated in order to apply the properties of coatings to warm forging die.
We discovered that gas sulphonitriding has better properties for warm forging
die than those of conventional PVD coating.

Studies were carried out to improve properties of PVD coating. A PVD
roughened layer with micro particles increases the amount of adhered lubricant

on a coated surface and MoS: layer has a higher friction welding resistance.
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Table 1 Specimen.

Investigation Surface treatment Condition

Non-Treatment [}
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50%NHs0 H2S
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property Sulphonitriding

of lubricant 5400 [J 20h
PVD coating
CrN after lon Nitriding
0 0.3%N2z 55000 (0 10h0
- 45%NHs0 CO2
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Hot forging TiN
tribo simulation N
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Table 2 PVD coating condition.
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Fig. 1 Schematic illustration of investigation for adhesive
property of lubricant.
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Fig. 2 Schematic illustration of hot forging tribo simulation by
friction welding.
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Fig. 3 Results of investigation of adhesive property of
lubricant.
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Fig. 4 Results of hot forging tribo simulation by friction
welding.
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Fig. 5 Hardness profiles of PVD-CrN before and after testing.
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Fig. 6 Hardness profiles of sulphonitriding surface before and

after testing.
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Fig. 7 SEM images of adhered lubricant on die surface,
a) sulphonitrided surface, b) PVD-CrN coated surface.
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Fig. 8 Relationship between surface roughness of specimens
and amount of adhered lubricant.
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a)d 00000O0bOPVD-CrN
Fig. 9 SEM images of coated surface,
a) sulphonitrided surface, b) PVD-CrN coated surface.
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Fig. 10 SEM image of roughened layer (Rz: 8.3um).
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Fig. 11 Results of investigation for adhesive property of
lubricant.
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Fig. 12 Results of hot forging tribo simulation by friction
welding.
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Fig. 13 Optical microstructure after hot forging tribo simulation
by friction welding.

a) sulphonitrided surface (tested load: 127.1MPa)

b) MoS:/CrN coated surface (tested load: 157.4MPa)
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Fig. 14 Hardness profiles of MoS:/CrN before and after
testing.
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Fig. 15 Schematic illustration of new PVD coatings for warm
forging die.
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