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ABSTRACT

In this report, Cutting of metals are basically existence of fundamentally important cutting method. It is
necessary task for the advanced technical production which are need more precision and efficient to over an
idealistic surface roughness. This study is resulted through cutting the row materials of SM45C, in the diluted
solubility water type of cutting fluids twenty times and forty times as many as that water, by variable in the
velocity, feed rate, depth of cut, comparing the examine under same cutting conditions.
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Table 1 Modulus of effect in using cutting fluid

Metal K,

Steel (o, =40 ~ 50kg/ mm?) 1.25

Steel (o, =50 ~ 70kg/mm?) 1.20

Steel (o, =80 ~ 100kg/ mm?) 1.15

Soft 1.20

Malleable cast iron Mild 1.15
Hard 1.05 ~ 1.10
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Fig. 1 Experimental schematic diagram & photo for lathe

Table 2 Coolant pump specification

Item Specification
Manufacturer A-Ryung machinery Co.,Ltd
Type Acp-100F
Quantity(1/min) 47
Pipe size 3/8B
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Table 3 Chemical composition of testing material

Composition C Si Mn P S
Rate( %) | G| Gl | GGy 10030 = 0035 =

Table 4 Mechanical properties of testing material

Mecha Tensile Percentag Yield

nical strjngth2 eof p/ont ) Har;ines
propert | (kg/mm elongatio | (kg/mm o

y ) n(%) ()
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Fig. 3 Specimen dimension
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Table 5 Measurement size of material

Cutting speed 50 100 200

Diameter of work

; 0.42-0.48
piece

0.15-0.48 | 0.60-0.90

‘Tool post

5°I )I Z Cutting fiuia
Chuck i S 45° 150
100

Head . R Tail
stock o T T T T T T stock

Work piece

Fig. 4 Schematic diagram test specimen by lathe

Table 6 The condition of cutting test

Cutting Cutting speed | Depth of cut Feed rate
fluid (m/min) (mm) (mm)
Dry 50 0.5 0.045

Wet(20:1) 100 1 0.090
Wet(30:1) 200 2 0.179

Table 7 Results of surface Roughness

Feed rate Cutting Depth of cut(mm)

(mm/rev) fluid 0.5 1 2
Dry 15.45 18.25 13.35
0.045 Wet(20:1) 10.60 14.95 12.88
Wet(30:1) 15.51 16.46 14.89
Dry 11.71 20.43 22.83
0.090 Wet(20:1) 7.44 10.83 7.57
Wet(30:1) 10.57 11.17 10.83
Dry 15.69 16.15 2241
0.179 Wet(20:1) 12.17 12.44 11.25
Wet(30:1) 11.25 13.00 12.75

Cutting speed: 100m/min
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Fig. 5 Variation of surface roughness depending on feed rate
(cutting speed:100m/min, feed rate:0.045mm/rev)
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Fig. 6 Variation of surface roughness depending on feed rate
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Fig. 7 Variation of surface roughness depending on feed rate
(cutting speed:100m/min, feed rate:0.179mm/rev)

Table 8 Results of surface Roughness

Source |DF|SeaSS| AdjSS |AdjMS F P

Feedrate| 2 | 21.309 | 21.309 | 10.655 1.39 0.271

Cutting | » |185356| 185356 | 92.678 | 12.13 | 0.000

fluid

Depth of
cut

233485 | 33.485 | 16.742 2.19 0.138

Error |20152.773| 152.773 | 7.369
Whole |26/392.923

a5 R - Squared
s=276381  R-Squared(4l¥) (correction)
=61.12% —49.45%
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Fig. 8 Main effects plot (mean data)
(Feed rate : 0.090 mm/rev, Cutting fluid : Wet(20:1),
Depth of cut : 0.5 mm)
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