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Evaluation of Wear Characteristics on Ti/Cr PVD Coatings of Cold Press
Die for the Forming of UHSS
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Abstract
The application of UHSS sheet is being expanded up to 50% to reduce the weight of automobiles and improve safety.
However, due to the high strength and low elongation of the ultra-high tensile strength steel sheet, product defects such as
spring back and mold defects such as cracks and chippings also occur. In this study, Pin/Ring on Disc and Spiral wear tests
were conducted to evaluate the durability of Ti/Cr-coated molds for forming 1.2GPa grade UHSS sheets. Component
analysis and thickness were measured for each coating layer, and hardness and adhesion were investigated to determine
mechanical properties. Combining the results of various wear tests, it was found that the TiAIN coating had the best wear

and sticking resistance.

Keywords: UHSS(UItra High Strength Steel), PVD Coating, Pin/Spiral Wear Test, Ring Wear Test, Scratch Test
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Table 1 Conditions of scratch test

Indenter type Diamond Rockwell(Radius 200/m)

Begin load IN

End load 100N

Loading rate 99 N/min

Scratch length 5mm

Indenter feeding speed | 5 mm/min
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Fig. 1 Measuring points of scratch test
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Table 2 Conditions of abrasion test

Condition Test type Pin Spiral Ring
Vertical load [kgf] 6 20 35
Test speed [rpm] 60 10 60
Sliding distance [m] - 16 -
Test time [min] 60 - 60
Diameter [mm] 20 - 18
Pitch [mm] - 1.0 -
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Fig. 6 Results of coating layer component and thickness
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