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Abstract In order to achieve high flexibility in manufacture, analysis of chip’s shape is one of the most important
problems. This paper describes the change of machining characteristics in workpiece materials depending on turning
clearance angle. The experiments start from choosing three workpiece materials that are SM45C(machine structural
carbon steel), STS303(stainless steel), SCM415 (chrome-molybdenum steel). Then, the experiments show specifically
how features of selected materials changed when they were processed with diverse machining depths and with feed
rate starting from fixed rotational speed. Especially, the experiments were also analyzed in chip's shape and wear of
insert tip. In conclusion, these experiments show that chip's shape was changed by quality of the materials, depth
of cut, and conveying speed. When machining feedrate and machining depth were 0.10mm/rev and 0.3mm
respectively, workpiece materials showed the best shapes, not categorizing quality of the materials and machining
characteristics.
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Table 1. Scanning electron microscope specification
Light Source Electron Ray(Wave length: 0.06A ~0)
Medium Vacuum
Lens Electromagnetism
Resoluti General SEM:50A
esolution FE SEM:10A
Magnification Ten magnifications ~300,000 times
Type of phase | Secondary electronic phase, Reflection electron phase
Contrast .Geometrfc shape
physicochemical property
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Fig. 1. Scanning electron microscope(HITACHI)
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Table 2. Specifications of CNMG 120404 MF insert tip

Explanation
of Products Shape
T-Max® P
insert for
turning
1 RE L
Standard Inscribed . Diagonal
. Corner radius
circle length
CNMG-MF 12.7mm 0.4mm 12.8959mm
AHEE AlEAI S 25 SM45C, SCM415, STS303 &
o 33R2A 712 138 CNCUOEE 95 2
Az AAFES A8 2949S Al o] 29
o[BS At 3H3ith Table 3& A8 Al A wof gt
714 QA& vE Roleh,

Table 3. Material properties

Materials SM45C | SCM415 | STS303

Specific gravity [g/cc] 7.85 7.85 8

BHN 170 197 160

RHN (B Scale) 86 92 83

Max. tensile strength [MPa] 585 731 620

Yield Stress [MPa] 505 380 240

Young’s Modulus [GPa] 205 205 193

Poisson’s ratio 0.29 0.29 0.25
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Fig. 4. Shape and drawing for processing basis

Table 4. NC data for processing basis

Coding #| Data for processing basis Explanation
NO1 G28 U0 WO, Home Position
NO2 T0202; Tool Selection
N03 G97 S2500 MO3 ; Main Velocity Control Off
No04 G41; Correction/ Left
NO5 G00 X52. Z0. MOS;
NO06 GOl X0. F0.15; Positioning
NO7 W1,
NO8 G00 X51. Z1;
N09 G71 Ul5 R1,;
N10 |G71 P10 Q20 U0.1 W0.05 FO.15:
Ni11 N10 GO0 X26.;
Ni2 Gl 70, s
NI3 GO03 X30. W-2. R2; R?;gh ?\Iri’édlt“gNCz{)C)IC

rom o

N4 GOL Z-65; Repeat Training
N15 X46.;
N16 G03 X50. W-2. R2.;
N17 GOl U0.5 W-1.;
N18 N20 U0.5;
N19 G40, Cancellation of Correction
N20 G00 X100. Z100. MO5; Rapid Feedrate
N21 M30; End of Program
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Fig. 5. Chip’s shape for depth 0.3mm
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Fig. 6. Measurement shape of cutting inner side
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Magnification of 32
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Fig. 8. Picture of insert tip using SEM
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