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A Study on Cutting Force Characteristics in Diamond Turning Process

S. H. Jeong(Mech. Eng. Dept, CSU), S. S. Kim, K. R. Cha(Mech. Eng. Dept, CSU)
G. H. Kim, G. H. Kim(KBSI), S. S. Park(Mech. Eng. Dept, CNU)

ABSTRACT

A complete quantitative understanding of DT has been difficult because the process represents such a broad

field of research. The experimental measurement of tool force is a single area of DT which still covers a wide

range of possibilities. There are numerous parameters of the process which affect cutting forces. There are also

many turnable materials of current interest. To obtain information toward a better understanding of the process,

a few cutting parameters and materials were selected for detail study.

It was decided that free-oxygen copper and 6061-T6 alloy aluminum would be the primary test materials.

There are materials which other workers have also used because of there wide use in reflective applications.

The experimental phase of the research project began by designing tests to isolate certain cutting parameters.

The parameters chosen to study were those that affected the cross-sectional area of the uncut chip. The specific

parameters which cause this area to vary are the depth of cut and infeed per revolution, or feedrates. Other

parameter such a tool nose radius and surface roughness were investigated as they became relevant to the

research.
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2. Force Measurement in Diamond Turning
2.1 Experiment Set-up
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Fig. | Experimental setup
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Fig. 2 Data acqusition System

2.2 Study of Parameters
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Table 1 Basic set of cutting conditions

Material Al 6061-T6, Free-oxygen copper
Spindle speed 1600rpm
Depth of cut 2,5, 8, 10um

Feedrate 1.5, 3, 6, 12im/rev

Tool nose radius 0.5mm, 1.0mm, 1.5mm (NCD)

Radius of workpiece§ 20mm

2.3 Study of Surface roughness
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3.1 Influence of Depth of Cut
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Depth of cut test - constant fesdrate . Sum/rev
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(b} Aluminum, Tool nose radius=1.0mm
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Fig. 3 Experimental data of cutting forces according
to depth of cut ; (a), (b), (c) force in
aluminum using 0.5, 1.0, 1.5mm tool radii
respectively, (d) force in copper 1.0mm tool
radius

AR e ¢ & AU FALEANE TR
S Relo] A dehdon, B¢ Agolst 37
242 d9hoz dadol 378e ¢+ YATh

3.2 Influence of Feedrate
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Fig. 4 Experimental data of cutting forces according

to feedrates : (a), (b), {c) force in
aluminum  using 0.5, 1.0 tool radii
respectively, (c¢) force in copper 1.0mm tool
radius
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3.3 Result of Surface Roughness Measurement
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Table 2  Result of surface roughness according

cutting condition

Al6061-T6

Cutting condition Surface roughness (Ra)

Feedrate : 10mm/min

Denth of cut - 2um 6.43nm
Feedrate : 10mm/min 6.478nm
Depth of cut : Sum
Feedrate : 10mm/min 6.053nm
Depth of cut : 8um
Feedrate : 10mm/min 6.258nm

Depth of cut : 10um

Free-oxygen copper

Cutting condition Surface roughness (Ra)

Feedrate : Smm/min

5.613nm
Depth of cut : 8um
Feedrate : Smm/min 5.458nm
Depth of cut : 10um
Feedrate : 10mm/min 5.46nm
Depth of cut : lum
Feedrate : 10mm/min 5.413nm

Depth of cut : 2um
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