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A Study on Realization of Machining Process and Condition in Virtual Space

00-Hun Lee*, Bong-Suk Kim’, Min-Sung Hong™, Jong-Min Kim', Jun Ni*",

Sang-Ho Park™, Jun-Yeob Song™, Chang-Woo Lee™ ", Tae-Ho Ha

{ Abstract {

This paper presents virtual machining system in order to realize turning process in virtual space. A reliable virtual turning
process simulation was developed based on the surface shaping system which is capable of considering geometric model,
thermal error model, and vibration model. Accuracy of surface shape resulting from proposed machining simulator was
verified experimentally. This paper also developed the watchdog agent that continuously assessed, diagnosed, and predicted
performance of products and machines in machining. The Watchdog agent extracted feature signal using time-frequency
analysis among various signals from multi-sensor and evaluated machining condition using performance confidence value.

Key Words : Virtual machining (7F}-3-7%), Surface shaping system (EH & A A AE]), Time-frequency analysis (A|7F-5-3k4> 2-4]), Feature
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Fig. 1 Heat source and size
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Fig. 3 Regressive chatter vibration
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Fig. 4 Surface shaping system of turning process
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Table 1 Simulation condition and material properties

Cutting speed (mm/min) 200
Feed (mm/rev) 0.1
Depth of cut (mm) 0.5
. Major cutting edge angle (°) 45
Condition Minor cutting edge angle (%) 45
Tool nose radius (mm) 1.2
Back rake angle (°) -5
Tool Cabide insert
Thermal diffusivity (a) 0.05 (m‘/hr)
Coefficient of linear 6 10
. expansion (77) 6.0x107(°C)
Material 2128
properties Thermal conductivity (1) (Kcal /m +hr °C)
Relative coefficient of
heat transfer (H) 0.25(/m)

Roughness
(mm)

0.5
Feed Directon (rmm)

Curing Direcion (rmm) 5

0 025

Fig. 5 Simulated 3D surface

s
g .
s s
FCES
87
2 o
- ax az as, as s
Feed Drection (wa)
g
3.
g . VAN AR ELN AN z
- g N
s Py oz a2 o 2
Feed Drecton (mm)

Fig. 6 Comparison with simulation and experiment
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Fig. 7 Schematic representation of Watchdog Agent
as intelligent maintenance system
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Fig. 8 Comparison with Fourier transform and Joint TFD
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Fig. 9 Performance evaluation of nommal and faulty behavior
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Fig. 10 Elevator door equipment and screen-shot
of PCV using logistic regression
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