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Characteristic evaluation of microscopic precision in high speed machining
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Abstract

In this study, residual stress
investigated to evaluate damaged layer in high
speed machining through
steel(STDI1D),

in machined surface was mainly

was
simulation. In

machining residual  stress
remaining

appeared as compressive stress. The scale of

this damaged layer more depends on feed per

depth than spindle speed.
measured by optical
method. The
layer was a

tooth and radial
layer was
microscope and  hardness
micro-structure of damaged
martensite because of cutting force and cutting
temperature. Thickness of damaged layer is
increased with incresing of feed per tooth and
radial depth.
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Fig. | Mechanism of damaged layer
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Table 1 Instrument for experiment

Instrument Specification
Machining center | MAKINO V-55: Max 20,000rpm
Dynamometer 3 Axix, Freq. range : 5~10kk
Oscilloscope 4Ch, Max Sampling: 400k

Surface roughness
. . Taylor Hobson
measuring device

Micro Hardness .

Mitutoyo, Max load: 1Kgf
tester
CCD Camera Olympus( < 500), STM-MI52
SEM Hitachi $-4300, Phoenix 60

{a) Damaged layer workpiece

S
=

(b) Cutting force workpiece

Fig. 2 Workpiece type for machinability
evaluation (Unit'mm)
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Fig. 3 Experimental setup for measuring
cutting force
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Table 2 Cutting conditions

Spindle Feed per Radial Axial Feed
speed tooth depth depth speed
(rpm) | (mm/tooth) |  (mm) (mm) | (mm/min)

6000 ~ 0.01~ 0.05~ 10 400~
14,000 0.04 0.08 1,600
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Fig. 4 Procedures for measuring damaged layer
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Fig. 5 Characteristics of cutting force
according to cutting conditions
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Fig. 6 Characteristics of surface roughness
according to cutting conditions
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Fig. 7 Shapes of damaged layer
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Fig. 8 Distribution of residual stress
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Fig. 9 Measurement of damaged layer
according to cutting conditions
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