Studies on advanced turning system : laser assist
machining and generation of the
high-performance surface
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Abstract

This study deals with High-Advancement in turning. In this study there are three different
contents: (1) deals with the machinability of steels after heat treatment with CO, laser using
h-BN power and blast furnace slug as absorbent. When turning the steels after laser heat
treatment using h-BN power and blast furnace slug as absorbent, carbide tool showed smaller
wear than the case of carbon type absorbent. (2) deals with the trial for improvement of chip
controllability in turning with selective laser heat treatment for workpiece. In turning of these
selective laser heat treated carbon steel, the chip form changed regular curl from irregular curl
and chip breakability was improved compared with non-laser treated carbon steel. Surface
roughness was obviously smaller compared with non-laser treated carbon steel. (3) deals with
the influence of tool characteristics on the cutting edge temperature in turning case hardened

steel and the influence of temperature on the surface white layer.
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Table 1.1 Cutting conditions

Tool Carbide tool P30(SNMN120408)
Cutting speed v=60m/min
Depth of cut d=0.5mm
Feed rate f=0.1mm/rev
Coolant dry
Workpiece
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Fig.1.1 Process of laser heat treatment Fig.1.2 Experimental set up of cutting test
0.25
i 60
020 |- Carbon B Cabon _
5o | OREN _ Cutting Thrust
E F z 0Skg times 60sec
= | 3 0 Aneakd
§ 0.15 h-BN é 40 + —
- - &0
S £ 20|
0.10 |-
= Slug S Principal
o] - L
= 20
0.05 -
L 100 | ‘l
0.00 | | | ] | 0
0 20 40 60
Cutting tine ~ sec
Fig.1.3 Wear progress curve of carbide tool P30 Fig.1.4 Cutting force when turning steels
after laser heat treatment and standard steel
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(a) In-situ laser heat treatment of workpiece (b) Turning experiment

Fig. 2.1 Schematic illustration of experimental set up
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Table 2.1 Cutting conditions

Workpiece Carbonsteel: JIS S45C (Normalized)
Cutting tool
Insert Carbide (P30), Cermet, Ceramics
Geometry ISO SNMN120408
Operating parameter
Cutting speed 100-200 m/min
Feed rate 0.1-0.2 mm/rev
Depth of cut d 0.1-0.5mm
Coolant Dry
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Fig.2.2 Change of chip form with laser heat treatment of workpiece and depth of cut
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Fig.2.3 Influence of laser heat treatment on the surface roughness
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Fig.3.1 Schematic illustration of experimental set-up
Table 3.1 Cutting conditions
Workpiece SCM415
CBN1, CBN2, CBN3, CBN4,
Tool ceramic, CBN1+TiN, CBN1+TiAIN

Flank wear width(mm) 0, 0.05, 0.1

Naga land angle (%) 15, 25, 35
Nose radius (mm) - 04, 0.8, 1.2

Cutting speed (m/min) 100 ~ 200

Feed rate (mm/rev) 0.08 ~ 0.2
Depth of cut (mm) 0.1, 0.2, 0.3

Coolant Dry
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Fig.3.3 Relationship between white layer depth
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