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Factors Affecting Surface Roughness
of Resulfurized Free Cutting Low Carbon Steel
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Abstract:

Factors affecting surface roughness after cutting low carbon resulfurized free cutting steel have been reported in
many papers in the past. However, most of studies were carried out using high speed steel tools instead of cemented
carbide or ceramics tools which are becoming more popular recently. In this study, effect of tool materials and steel
factors such as sulfides and yield ratio on surface roughness after cutting was studied. As a result, difference of
thermal conductivity among tool materials changes cutting temperature. Change in cutting temperature affects
surface roughness through formation behavior of built-up edge. On the other hand, from the viewpoint of steel

factors, enlarging sulfides, decreasing aspect ratio of sulfides and increasing yield ratio are effective in order to

reduce surface roughness with both cemented carbide tools and ceramic tools.
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Table 1 Factors on surface roughness after cutting

No. Factors No. Factors

1 Cutting speed 5 Tool material

2 Feed rate 6  Lubricant

3 Insert nose radius 7  Rigidity of cutting machine

4 Rake angle 8  Worked material
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(BUE = Built-Up Edge)
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Table 4 Factors on cutting temperature

No. Factors
1 Cooling by lubricant
2 Thermal conductivity of worked material
3 Thermal conductivity of tool material
4 Cutting resistance
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Table 5 Turning test conditions

Tool shape TNGN160404

D
Lubricant { v

Cutting speed 70 m/min Wet

Feed rate

0.02 mm/rev Tool {Cemented carbide P20

Depth of cut 1 mm material | Ceramics (ALO3)
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Table 6 Results of multiple regression analysis

Multiple regression

Tool material Lubricant equation Order of |t|
P20 Dy ReTN007ATOYK 5 a>B>YR
Ceramics Dry Rz= 3?415;)‘2(8355 B a>f>YR
P20 Wet RZT 170;%8_;?5}9{;; a>B>YR
Ceramics Wet Rz= 3_6282_73(3_?3{5 B a>f>YR

YR: Yield ratio

o Size of sulfides

B: Aspect ratio of sulfides
|t] : Absolute value of t ratio
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