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An Effect of Load on Surface Roughness in Surface Rolling
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Abstract

The surface rolling, one of the plastic working processes, provides good surface roughness
with the reduction of diameter and the increase of surface hardness. In this study three Nachi
6000 ZZ bearing were used for surface rolling on ductile cast iron.

The results obtained are as follows;

(1) The good surface .roughness can be obtained with roller surface radius of curvature of
24 mm after the 2nd rolling.

(2) The surface roughness of ductile cast iron was 0,48 umRmax by the contact pressure of
140 kgf/mm? and surface hardness was Hv 395 with roller surface radius of curvature of 24 mm
after the 2nd rolling.

(3) The reduction of specimen diameter of ductile cast iron were —12,8 um due to rolling.

(4) Within the diameter variation of —11 um, surface roughness and surface hardness were
increased, but at the range of exceeding —14 um of the diameter variation the surface roughness
became worse and the surface roughness became worse and the surface hardness was increased.

(5) Dynamic contact area was about 25% to 30% of static contact area.

The calculated contact pressure showed a good agreement with the experimental contact pressure.
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Fig. 1 The surface rolling tool
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Fig. 5 Dimension of roller
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Table 1 Mechanical properties and chemical

compositions of the specimen

Mechanical properties

Tensile | Yield Modulus gjongation|Hardaess
strengt strengt .
(kef/mm?)|tkgf/mm?)| FoFIO) () | (Hv)
71| sae | wxiee| 105 | 250
Chemical compositions (%)
C|Si|Mn|PIS Mg | Sn

3.0 ] 181 0.56| 0.016| 0.009| 0.027]0.07
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Table 2 Specification of specimens

Radius of Specimens Diameter (mm) Hardness

gg{l:it‘:;‘:f:(fze No. umRmax ¢D éd (Hv) . Ltmm)

1 2.05 27.24 27.01 250 100

R,=8mm 2 2.1 ” " ” ‘ ”

3 2.0 ” ” ” \ "

4 2.05 ” ” ” ‘ "

R,=16mm 5 2.0 ” ” ” ”

6 2.0 ” ” ” ”

7 2.0 ” " ” ”

Ry=24 mm 8 2.1 " ” ” ”

9 2.05 ” ” ” ”

10 2.1 ” | : n ” ”

Ry=oc0 11 2,0 ” ” ' ” ”

12 2.0 ” ‘ ” ” ”n

¢D : large end, ¢d : small end
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