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Determination of ECM paramater Base on surface Roughness
for Ni base Heat Resistant Alloy

Abstract

By development of heat resistant alloy, there are
much improvement of gas turbine engines. But heat
resistant alloy has difficulty of machining. therefore,
ECM (Electrochemical Machining) is used for
Machining of 3 dimensional curved surface of Ni-
base alloy. The purpose of this paper is to
investigate ECM parameters that make the good
surface for Ni-base alloy blade.

For this purpose, we have been investigated that
center line average surface roughness(R.), average
Ra, Maximum R, and Standard deviation of R, for
influenced on ECM
parameters such as electrolyte types, dwell time,

measuring  positions  is

electrolyte pressure and sort of electrolyte for
Inconel 718 and Waspaloy.
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Fig. 1 ECM Mechanism

Table 1 Specification of ECM machine

Item Specification
Machine 4axis ECM machine
Cathode Cu-W (5axis milling Machining)

Electrolyte NaNOQs;, NaCl

Pt | 0 e s
Voltage 3~20V
Current 250~10000 A

Electrolyte pressure 0~250 Ib/in’
Electrolyte tempreature 90~110 °F
Pump power 125 HP

Table 2 Material composition(%)

Ni Cr|Mo| Ti| Al {Cb+Ta| F| Zr{ B | Co

Inconel718| 50~5 | 19{31]09|06| 53 1 - - -

Waspaloy |remainder| 19 [4.25} 30| 14 - -|0.07{0.007 | 19
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Fig. 2 ECM system

Table 3 Experimenta! conditions

Item Conditions Remark
Dwell ti 0, 6 sec 0.003” Cut gap increase
well time 6, 10, 14 sec 0.004" Cut gap increase

Normal direction Normal flow
One side one direction| Smooth flow(1side)
One side two direction| Smooth flow(2side)
Two side one direction| Smooth flow(both side}

Flow type

Dev. of electroyte
pressure

35, 45, 55, 60, 75psi

Workpiece Inconel 718, Waspaloy
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(b) Waspaloy measuring position

Fig. 7 Measuring position
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Fig. 8 The comparison of R depend on flow

direction and measuring position
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Fig. 9 The comparison of average R,, maximum R.

and standard deviation depend on flow direction
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Fig. 10 The comparison of Ra depend on flow

direction and measuring position
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Fig. 11 The comparison of average R., maximum Ra

and standard deviation depend on flow direction
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Fig. 12 The comparison of R. depend on dwell time
and measuring position
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and standard deviation depend on dwell times
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Fig. 14 The comparison of Ra depend on dwell time

and measuring position
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Fig. 15 The comparison of average R, maximum Ra

and standard deviation depend on dwell times
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Fig. 16 The comparison of Ra. depend on electrolye
type and measuring position
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Fig. 17 The comparison of average Ra, maximum Ra
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Fig. 18 The comparison of Ra depend on electrolye

pressure and measuring position
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Fig. 19 The comparison of average R., maximum Ra

and standard deviation depend on electrolye pressure
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