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A Study on the Wear Characteristics and the Mechanism of
KP-4M Steel for Plastic Molding

Heung-Sik Park, Tae-Ok Jun and Dong-Ho Kim*

Department of Machanical Engineering, Dong-A University
*Korea Specialty Contractors Association Pusan Branch Association

Abstract—This study was undertaken to investigate the dry wear characteristics and mechanism of
KP-4M steel for plastic molding against SKD 61 hardened by heat treatment. The wear test was car-
ried out under different conditions such as sliding speed, contact pressure, sliding distance, with fric-
tional tester of pin on disc type. The wear loss on variation of sliding speed was little in lower speed
range below 0.5 m/sec and in higher speed range above 1.5 m/sec, but wear loss was high in in-
termediate speed range. The critical sliding speed, which showed the maximum value of specific
wear rate, became lower with increased contact pressure. Increasing the contact pressure, the critical

sliding distance Zcr which the wear mechanism changes from severe wear to mild wear was in-
creased due to the decrease of oxidation reaction velocity. Through this study we suggested a model
of generation and elimination process of wear debris of KP-4M steel for plastic molding.
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Fig. 1. Shape and dimension of KP-4M.

Table 1. Chemical composition of the specimen (wt.%)

Material C Si Mn Cr Mo Ni

KP-4M 038 022 087 166 04
SKD61 040 1.00 - 525 1.25
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Table 2. Mechanical properties of the KP-4M

Tensile Yield Elongation Reduction Hardness

strength  strength (%) of area (Hv)
(MPa) (MPa) (%)
1078 901 14 38 312
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Fig. 2. Diagram of experimental apparatus.
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Fig. 5. X-ray diffraction of wear debris with variation
of sliding speed; (a) V=0.3 m/sec, (b) V=1.5 m/sec.
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