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Development of Technology for Advanced Method of Machining by Using
Expert System

Morteza Sadegh Amalnik

Department of Mechanical Engineering, University of Qom, Qom, L.R.Iran
P.0.B.3716146611, Qom, Iran, amalnik@qom.ac.ir

ABSTRACT

In this paper, an expert system is developed for technology transfer and development in the process of design and manufacturing complex
parts. The expert system evaluates machining time, cost and manufacturability of each design feature and offers useful information and
advises the designers for optimum design. It also gives useful information to manufacturing engineer for selecting optimum machine
parameters. This type of expert system can be developed as a consultancy system for complex parts which can be machined by advanced

machining methods.

Keywords: Electrochemical, Expert System, Machining, Optimization.
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-Electrode. internal hole area = 0.20

- Electrode. percentage tool wear = 0.0
-Machine. gap between two electrodes = 0.3
-Machine. range of side overcuts mm = 0.3
-Machine. working voltage = 15.0

-Machine. maximum current = 175.0
-Machine. gap between two electrodes= 0.3

Sedigh s Lasgs )15 etile 4 g o 9 b el e
- Material. type=Cast Iron
-Material. valence=2.0
-Material density = 7.86
- Material. removal rate=17.39
-Material. atomic weight=55.85
-Material. removal rates at 1000 A per cm min=2.21
-Material. working voltage=15.0
-Material. maximum current= 250.0
-Electrode. type=Copper
- Electrode. electrical resistivity =1.71
- Electrode. electrode cost = medium
-Electrode. strength = 400.0
- Electrode. elasticity = 121.0
-Electrode. thermal conductivity =0.93
-Electrode. melting point = 1082.0
-Electrode. spark resistance = poor
-Electrode. reparability = fair
-Electrolyte. composition= NaNo3
-Electrolyte. concentrations =240 gram per litre
- Electrolyte. temperatures =38 degree of centigrade
- Electrolyte. Flow rate range = 0.95 litre per m per 100A
-Electrolyte. Velocity range = 1500 to 3000 m per min
-Electrolyte. Inlet pressure range =137 to 2060 kpa
-Electrolyte. outlet pressure range = 0 to 310 kpa
-Feature. type = circular hole
-Hole. diameter = 10.0 mm
-Hole. depth =10.0 mm
- Hole. surface finish = 10 micrometer

Qe 98 i 50 elive (6,15 piile oy 1l Sl g ol
-Hole. dimensional tolerance +, - =50
-Hole overall cut = 0.13
- Hole. taper =0.01
-Machine. gap between two electrodes = 0.3
-Machine. range of side over cuts mm = 0.3
- Machine. working voltage = 15.0
- Machine. current density = 297.09
-Machine. current efficiency = 0.3
- Machine. maximum current = 175.0
-Machine. feed rate =1.55
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-Material. type=Cast Iron

-Material. valence=2.0

- Material. removal rate=17.39

- Material. atomic weight=55.85

-Material. Rem. rates at 1000 A per cm min=2.21
-Material. working voltage=15.0

- Material. maximum current= 250.0
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-Electrolyte. composition= NaNo3
- Electrolyte. concentrations =240 gram per litre
- Electrolyte. temperatures =38 degree of centigrade
- Electrolyte. flow rate = 0.95 litre per m per 100A
- Electrolyte. velocity = 1500 to 3000 m per min
- Electrolyte. inlet pressure range =137 to 2060 kpa

- Electrolyte. outlet pressure range = 0 to 310 kpa
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-Electrode. type=Copper
-Electrode. electrical resistivity =1.71
-Electrode. electrode cost = medium
-Electrode. strength = 400.0
-Electrode. elasticity = 121.0
-Electrode. thermal conductivity =0.93
-Electrode. melting point = 1082.0
-Electrode. spark resistance = poor
-Electrode. repairability = fair
Aieiigh g bawgs Cle Sl oKL 51 ledbl 23,5

-Feature. Type = circular hole

-Hole. diameter = 10.0 mm

-Hole. depth =10.0 mm

-Hole. surface finish = 10 micrometer

- Hole. dimentional tolerance +, - =50

-Hole overall cut = 0.13

- Hole. tapper =0.01

-Electrolyte. volume flow rate = 3000.0
-Electrode. insulation material type = epoxy
- Electrode. insulation thickness = 0.13 mm
- Electrode. internal hole type = circular hole
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A

- Machine. power rate = 2.63
-Machine. energy unit cost = 4.0
-Machine. ECM machining time = 6.77
-Machine. ECM energy cost = 0.01
-Machine. penetration rate = 1.48
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-Machine. ECM capital cost = 30000
-Machine. ECM depreciation hour cost = 1.71
-Machine. ECM overhead hour cost = 3.0
-Machine. ECM labour minute cost = 0.17

-Machine. ECM machining maintenance time = 1.02
- Electrolyte. total cost of salt for 500 gallon 20 /= 50.0

-Machine. ECM total machining cost = 1.72 British pond
-Machine. ECM depreciation cost per part

-Electrolyte. cost per part = 0.01

-Machine. ECM energy cost = 0.01

-Machine. ECM machining time = 6.77

-Machine. ECM depreciation cost per part = 0.25
-Machine. ECM total labour cost per part = 1.46
-Machine. ECM total machining time = 8.59

-Machine. ECM total machining cost = 1.72

-Machine. ECM batch size = 1000.0
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