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Analysis of Cutting Specific in Non-ferrous Metal by Changed rake-angle

and feed-rate adjustment at Turning
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ABSTRACT :
necessary to cut not only iron metals but also

In the present industry, there are

non-ferrous metals such as aluminum, brass,
plastic and wood(Paulownia). therefore it had
been made the studies of non-ferrous metals
by many scientists. we hope this kind of study
will continue. The purpose of this study is to
conduct the basic experiment about influencing
of change the side rake angle at turning of
non-ferrous metals. As the results, the surface
roughnesses were on the increase with a
increase of side-rake angle at the case of the
plastic, brass, aluminum, and paulownia.
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Fig. 1 Idealized model of surface roughness in
cylindrical turning (f< 2RsinCe)
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Fig. 2 Idealized model of surface roughness in
cylindrical turning (f2 2RsinCe)
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Fig. 3 Idealized model of surface roughness in
cylindrical turning (Nose radius=0)
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Fig. 5 Model by analysis of cutting force
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Fig. 6 Classification of bite(ASME)
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Table 1 Material of used experiment

No Material Disposition Size
1 | Aluminum 2024 950%x50
2 Brass C3604 @ 5050
3 Plastic PET @50%50
4 Wood Paulownia ?50%x30

Table 2 The step of feed-rate and side-rake angle
adjustmentt
(mm/rev; ° )

no|1,2|3|4|5(6]7|8|9 1011|112
feed| .66 .48 .36 .30 .24 .18 .19 .12 .09.075.068 .06

anglef 0 | 5 |10115(20)|25{30|35]401}45

Table 3 Cutting condition of feed-rate adjustment

Cutting speed(V) 235m/min
Depth of cut(t) 0.7mm
. ~ 0.06mm/
Feedrate(f) 066 06 Tev
(12 step)
Side rake angle( °) 0




Table 4 Cutting condition of side-rake angle

adjustment
Cutting speed(V) 235m/min
Depth of cut(t) 0.7mm
Feedrate(f) 0.060mm/rev
Side rake angle( °) 0,15 , 30°

Table 5 Data of side-rake angle adjustment

0 15° 30° mm/rev
5-1-1 5-1-4 5-1-7 0.36
Brass
5-4-1 5-4-4 5-4-7 | 0.075
. 6-1-1 6-1-4 6-1-7 0.36
Aluminum
6-4-1 6-4-4 6-4-7 | 0.075
. 7-1-1 7-1-4 7-1-7 0.36
Plastic
7-4-1 7-4-4 7-4-7 | 0.075
8-1-1 8-1-4 8-1-7 0.36
Wood
8-4-1 8-4-4 8-4-7 | 0.075
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Fig. 8 Surface Roughness of feed-rate
adjustment
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Fig. 9 Surface roughness of side-rake angle
adjustment
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Fig. 10 Cutting force of side-rake angle and
feed-rate adjustment in brass
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Fig. 11 Cutting force of side-rake angle and

feed-rate adjustment in aluminum
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Fig. 12 Cutting force of side-rake angle and
feed-rate adjustment in plastic
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Fig. 13 Cutting force of side-rake angle and
feed-rate adjustment in Paulownia
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