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Abstract

Zinc phosphate/soap coating has long been used as a lubricant film for metal cold forging and has been widely ap-
plied to forging parts of various shapes while zinc phosphate/molybdenum disulfide coating has often been used for
parts such as gears that are forged under high-temperature and high-pressure surface conditions such as in fully en-
closed die forging. These two types of lubricants have different mechanisms for creating low friction under forging,
and the major difference is whether there is a relationship between surface temperature and their frictional properties
or not. Here we report the result of friction evaluations on forging surfaces under various temperature ranges with the
Ring Compression Test, and the Ball Ironing Test with extrusion. We concluded that zinc phosphate/molybdenum di-
sulfide coating is a better lubricant film specifically in the case of forging when the surface reaches high temperatures
and the surface faces a larger surface area expansion.
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