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Influence of Surface Roughness by Feed-rate and Side-rake Angle at Turning
of Non-ferrous Metals

Jae-Uhk Jun*, Jin-Seo Chung**, Man-Kyung Ha***

—  Abstract j

In the present industry, there are necessary 1o cut not only iron metals but also non-ferrous me@¥%ych as aluminum,

brass, plastic and wood(Panlownia). therefore it had been made the studies of non-ferrous me

hope this kind of study will continue,

b -
by many scientists. we

The parpose of this study is to conduct the basic experiment about influencing of the feedrate adjustment and the change

of the side rake angle at turning of non-ferrous metals.

As the results, the surface roughnesses were on the decrease with a side-rake angle and feedrate diminution in the case of

the plastic, brass, aluminum, and paulownia
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Fig. 1 Idealized model of surface roughness in
cylindrical turming
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Fig. 2 Two dimensions cutting model

Fig. 3 Model by analysis of cutting force
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Table 1 Material of used experiment

No. Material Disposition Size
1 Aluminum 2024 PE0x50
2 Brass C3604 #50x50
3 Plastic PET P50 x50
4 Woood Paulownia @50x50




Hre - HEA - 5ok

3.2 dEiy

3.2.1 0I5 M) ME BHIT AH

of g7 dzte] doM s 4% 2] vhE ¥A - vjF
£ Arg ANEE, JAF FTH 2, b-2°)5S
AN E 2Yeta o] &% el W E ol ale 7}z
A%g 713 Fd 448 BUYEE 23stn vas
sk

olFSEe] AP WA WEHRN BHAoR o) %
3 33, Aol A A3 o4 45 ¥y 3 A4
AR FE nddqs] olddRd o2 $12979
44 e Malste] AL sl9drh Table 25 A4
AEE 12979 o|$£2E e

Table 30l M = 4] o] 48 HA4w, Bl o]4
%, 3874 g vehigich

Table 2 Feedrate adjustment data (mm/rev)
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Table 4 Cutting condition of side-rake angle adjustment

Cutting speed(V) 235m/min
Depth of cutlt) 0.5mm
Feedrate(f} 0.060mm/rev
Side rake angle("} 0~ 50

Table 5 Measurement system

Noo| 112 (3 (45167 897101112
feed | 3901.330).283(.240].195| 165,143 | 120] 097].083 ) 071|060 Metric system R
Measuring speed Auto
Table 3 Cutting condition of feedrate adjustment Measuring range 600sm
- Cutoff value Ac 0.8mm
Cutting speed (V) 235m/min Number of sampling -
Depth of cut{t) 0.5mm lengths
Feed-rate(f) step 01~12 Measurement parameter Ra. Ry
Side-rake angle(") 0
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Fig. 6 Diagram of result by feedrate adjustment
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Table 6 Result of experiment by feedrate adjustment

material | Aluminum Brass Plastic Wood
{2024} (C3604} (PET)  |(Paulownia)
feadrate Rmax Rmax Rmax|{ Ra [Rmax| Ra

Ra Ra
(mm/rev) {sm) | {em) | (em) | G} | (em} | (pm) [ Gem) | (o)

0.3%0) 98.95| 14.15] 69.1 | 14.20| 78.9 {19.55|175.4|55.76

0.330 40.88)9.197| 585 |11.88 | 63.1 15.86 | 169.4 |53.97

0.285 32711730422 ) 7.16 | 41.7 | 9.44 | 1726{54.32

0.240 18.84|4.203| 28.2 | 497  31.1 | 7.51 |173.4|54.11
0.195 12.76|2.648| 26.3 | 4.71 | 243 | 6.16 | 170.9|53.70

0.165 10.0 | 1.88 ] 20.8 | 3.20 | 224 | 4.52 [177.5(57.21

0.143 9.2 | 130|140 | 2.07 | 21.1 | 3.48 [160.4(52.98

0.120 7.2 | 118|119 | 210 | 20.2 | 2.97 [ 150.5(40.32

0.097 6.6 | 1071059 [ 164 | 249 [ 3.70 [ 145.4(36.77

0.083 84 | 163|118 [ 1.78 | 204 [ 229 [147.5(37.76

0.071 55 [ 079 9.7 [1.60 | 21.5 | 2.54 [150.4(40.12

0.060 38 [ 088 99 [1.20]31.1 312 [1485[35.51
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Table 7 Result of experiment by change the side-rake angle

material | Aluminum | Brass Plastic Wood
(2024) (C3604) (PET} |(Paulownia}
angle Rmax| Ra [Rmax| Ra [Rmax| Ra [Rmax| Ra
() (gm) | (#m) | Cem) | (em) | {em) | (em) | {m) | Gam)
0 1071 1.59 | 16.9 1 2.28 | 19.2 1 4.01 [138.0;2727
5 105156159 (227 80 |1.19 108.1(18.42
10 1011146(153 225 65 | 123|917 |15.52
15 96 | 1.06 [15.1 | 223 | 6.1 [ 092 | 734 |13.04
20 84 [ 1.21]151 | 220 | 5.8 | 097 625 (1269
25 71 11207138216 | 57 {091 ) 59.6 [10.08
30 50 | 088 (551|996 | 7.0 {107 124]1.80
35 69 [105) 95 161 48 (085|467 (7.30
40 62310291 | 156| 47 |086| 376572
45 56 | 1.0G] 79 | 132 46 | 084 | 27.3 [ 4.57
50 55 1098 | 76 | 129 45 | 083|271 (435
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Fig. 7 Diagram of result by change the side-rake angle
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