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ABSTRACT

In this paper, three different types of commercially tools - P20, NC123K and ceramic - have been used to

working austempered ductile iron(ADI). In the austempered condition the materials are hard, strong and difficult to

machine. Thus, we selected a optimum tool material among three different types of used tools in machining of

austempered ductile iron. It was used acoustic emission(AE) to know cutting characteristic for selected tool and

investigated characteristic of AE signal according to cutting condition and relationship between AE signal and

flank wear land of the ceramic tool.

The obtained results are as follows ; (1) The ceramic tool among three different types of tools is the best in

machining austempered ductile iron. (2)In case of ceramic tool, the amplitude level of AE signal(AE rms) is

mainly affected by cutting speed in cutting condition and it is proportioned to cutting speed. (3) There have the

relationship of direct proportion between the amplitude level of AE signal and flank wear land of the tool. (4)If it

find the value of AE rms at each cutting speed, the in—process detection to ceramic tool’s wear is possible.
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Table 2 Mechanical properties of ADI

Tensile Strength | Elongation Hardness
(kg/mir) (%) (Hv)
125 4.4 408

(b) Austempered

Fig.l Scanning electron micrograph of test materials
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Table 3 Cutting condition

Tool angle (-5, -6, 6, 5, 15, 15, 0.8)
Cutting speed 50~ 200 (m/min)

Depth of cut 0.5, 1.0 (mm)

Feed 0.05~0.4 (nn/rev)
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Fig.2 Schematic diagram of experimental apparatus
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Fig.3 Variation of the flank wear land
on the cutting speed.
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Fig.5 Variation of the flank wear land
on the feed rate.
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Fig.7 Variation of the AEms voltage
according to cutting speed.
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Fig.8 Variation of the AErms voltage
according to feed rate.
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