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An Effect of Load on Surface Roughness on Surface Rolling of
Ground Mild Steel.

Hee-Nam Kim

Department of Mechanical Engineering, Myong-Ji University

ABSTRACT

The surface rolling method which is one of the plastic deformation
processes increases the surface roughness with reduction of diameter and
hardness.

In this study, three NACHI 6000 ZZ bearing were used for surface rolling
tool on a mild steel.

The following results have been obtained with the mild steel.

1) The load is major factor in getting fine surface roughness of roller
fininshing after grinding.

The optimal surface roughness of S540 steel can be obtained at the
contact pressure of 510 kqf/anz,

But, Better surface roughness can not be expected, Due to flaking
phenomena at more than 300 kgf/cm of contact pressure.

2) At the contact pressure range of 2()0kgf/(;m2 ~210kgf/arg for optimal
surface roughness, The surface hardness increased to Hv 200~ Hv 240 from
Hv 125 before surface rolling.

3) Within the diameter variation of 13um the surface roughness and the
surface hardness were increased, but out of variation of 14um. The surface
roughness become worse and the surface hardness was increased.
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Fig. 1 The surface rolling tool.
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Table 1. Mechanical properties and chemical composition of specimen
i Mechanical properties Chemical compositions(%)
Tensile strength(Kgf./mm?) 46.7 C 0.171
Yield stress (Kgf./mm?) 29.1 Si 0.33
Modulus of elasticity(Kgf /mm?) 21.5 x10° Mn 0.39
Possion’s ratio {(v) 0.28 P 0.016
Hardness (Hv) 125 S 0.021
Elongation 31.8
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Table 2 Specification of specimens.
Specimens ¢mR a Diameter(mm) Hardness (Hv) L{mm)
¢D ¢d
1 0.4 27.04 27.01 125 100
2 0.4 27.07 27.01 " "
3 0.4 27.10 27.01 ” ”
4 0.4 27.13 27.01 ” ’
5 0.4 27.16 27.01 " “
6 0.45 27.19 27.01 ” "
7 0.43 27.22 27.01 " o
8 0.4 27.25 27.01 Z ”
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Specimen No. 1 2 3 4 5 6 7 8

Contact pressure )
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. y ¢ o o o

Diameter (mm)

After rolling 26.905] 26.923| 26.919 26.929| 26.916 26.922| 26.925| 26.929

Reduction of . . o a - o -
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