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A study on the cutting characteristics of non-ferrous metals using diam

ond turning machine

J. B. Ko*, G. H. Kim**, J. H. Won***
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] Abstract ]

|

turning machine and diamond tool.

cutting properties.

The experimental study was the cutting characteristics of non-ferrous metals. The experimental apparatus was used the
This aimed at finding the optimal cutting conditions by measuring surface form and roughness. Used non-ferrous met-

als were aluminum, brass and oxygen-free copper. As well, according to changing cutting conditions such as feed rate by
measuring cutting force and surface roughness and according to cutting conditions the non-ferrous metals studied about
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(b) Cutting model for small depth of cut

Fig. 1 Cutting model of orthogonal micro diamond cutting
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Fig. 2 Experimental setup of the DTM

Photo. 1 Tool Dynamometer

Table 1 Experimental apparatus

Apparatus | Maker | Model

Tool Kistler | 9257B | Natural frequency : 4
Dynanometer Tangential force(Fz).0 ~ 10kN
Radial force(Fy) : -5~5kN
Feed force(Fx) : -5~5kN

Specification

Amplifier | Kistler | 5007 | Frequency range : 0~ 180k
Output current : < +5mA
Output voltage : + 100V
Output impedance : 100 2
Accuracy : < £1%

A/DBoard | Kiethly | DAS-16F| 16 Channels : 16SE
Resolution : 12 bits
Accuracy 0.01% of
reading +0.5%

Diamond | Taylor |Nanoform| Resolution : 1.25nm
Tuming M/C |Hobson| 600 | X-Axis Straightness: <0.15um
Z-Axis Straightness: <0.15um
Work Spindle Runout: <0.05m

Surface Test | WYKO | NT2000 | Optical shifting : 0.1 ~150um
Objectives : 50X
Resolution: 1 A
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Table 2 Compositions of Workpiece used in experiment

Moo Cr | Cu | Fe | Mg | Mn| Si|Ti|Zn|Al
A7079 0.10 | 0.08 | 0.03 | 4.41 [ 043 | 0.02 | 0.01 | 0.08] rest
Brass | 0.01 [59.16 0.25 | 0.01 | 0.02 | 0.01 | 0.01 | 39.38{ 0.11
Cu | 001 | rest | 0.01 | 001 | 0.0 | 0.01 [0.01 | 0.04]0.40
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Fig. 3 Dynamic cutting force of Al-alloy according to feed
rate(Spindle speed : 1500rpm, Depth of cut : 10/m)
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Fig. 4 Dynamic cutting force of brass according to feed
rate(Spindle speed : 1500rpm, Depth of cut : 10/m)
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Fig. 5 Dynamic cutting force of oxygen-free  copper
according to feed rate(Spindle speed : 1500rpm,
Depth of cut : 108#)



4.4 HIFZHQ| 0154 ©0) CHE ELAHEY|

A Z4Y d20E, 85, FALFY ojfd @2
EUAAIE Fig 6o EA e} o] do] AAl uha}
EUAAZIL B8y, Al-d me AHEE i
Fol 71§31, ¢Fvlw, %Y 22 vehdrd. ole
Ao M2 2 BEE o 5% fRoz A8E
t}. 3| A4 1500mpm, ©14 2.5m/min, Y 10mol A LF
)5 9mRa, FEL 15mRa, FALEL TmRad)
AA7E A

—a—AI7075 -

8- Brass

i O Xy Qan-fras coppat

Roughness Ra(nm)

T T
0 15 20 25
Feed rate (mm/min)

Fig. 6 Roughness(Ra: mm) corresponding of non- ferrous
metal to feed rate(Spindle speed: 1500rpm, Depth of
cut : 10m)
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Fig. 7 Relationship between surface roughness(Ra) and
spindle speed(Feed : Sam/min, depth of cut: 10;m)
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