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A Study on the Sliding Wear Characteristics of the
Die Steel for the Cold Molding

Tae-Ok Jun*, Heung-Sik Park* and Kyong-Kon Yoo**

*Dong-A University Department of Mechanical Engineering
**Chang won Industrial Masters College, Department of Die & Mould

Abstract—The present study was undertaken to investigate the dry wear characteristics of die
steel STD 11 for cold molding. The wear test was experimentally carried out under different
conditions using a wear device, which was made in laboratory, and in which annular surfaces
of wear testing specimens wear rubbed in dry sliding condition with varying the sliding speed,
contact pressure, and sliding distance. The wear loss by variation of sliding speed was much
in 0.3 m/sec and less in higher speed range above its sliding speed according to formation of
the boundary lubrication film. The critical sliding speed with maximum value of the specific wear
rate switched over to lower speed side according as contact pressure increased. The critical sliding
distance was increased with decrease in oxidation reaction velocity. The depth below subsurface
showing maximum hardness (Hv) came out at the position, 60 ym, of the maximum shear stress

due to strain hardening.
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Fig. 1. Shape and dimension of wear specimen

Table 1. Chemical composition of the STD 11 (wt.%)

C S Mn P S Ni Cr Mo V Al

1.550 0.250 0.270 0.020 0.004 0.130 11.79 0.930 0.280 0.009

Table 2. Heat treatment condition and hardness of the
testing materials

Heat treatment Hardness(HrC)
1030Cc 0.C — 200C AC 59
1030t O.C — 400C O.C 56
1030t 0.C = 500C 0O.C 57
1030C 0.C — 600C 0O.C 46
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Fig. 3. Relation between wear loss and sliding speed
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Fig. 4. X-ray diffraction of wear debris with variation
of sliding speed
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Fig. 6. Relation between wear loss and sliding speed
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