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Application of Neural Network Based on On-Machine-Measurement
Data for Machining Error Compensation

Tae-il Seo, Gyun-Myong Park(Kitech) Myeong-Woo Cho, Gil-Sang Yoon{Inha Univ.)

Abstract
This paper presents a methodology of
machining error compensation by using

Artificial Neural Network(ANN) model based.

on the inspection database of On-Machine
-Measurement(OMM)  system. First, the
geometric errors of the machining center and
the probing errors are significantly reduced
through compensation processes. Then, we
acquire machining error distributions from a
specimen workpiece. In order to efficiently
analyze the machining errors, we define two
characteristic = machining error parameters.
These can be modeled by using an ANN
model, which allows us to determine the
machining errors in the domain of considered
cutting conditions. Based on this ANN model,
we try to correct the tool path in order to
effectively reduce the errors by using an
iterative algorithm. The iterative algorithm
allows us to integrate changes of the cutting
conditions according to the corrected tool path.
Experimentation is carried out in order to
validate the approaches proposed in this paper.
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Fig.2 Improved inspection process using OMM
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Fig.4 Characteristic parameters of machining error
and tolerance
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Fig.5 Artificial Neural Network model
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Fig 6 Iterative procedure to correct a tool position

'"TPc = TPx; % Initialization of the corrected
tool position "TP¢
Fori=1to M do
Begin
Rp = f('TPc); % Calculation of the radial

depth of cut ‘Rp with respect to “TPc¢
‘Wer = ANN model(Rp); % Calculation of

Werr by the ANN model
.Den’ = ANN model(Rp); %

Derr by the ANN model

% Calculation of

if (DtoL iI)err O)

Exit of For statement;

Else’

“DTPc = Dit 'Derss
End
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Fig.7 Measuring process of error components
by using laser interferometer
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Fig.8 Pre-travel variation according to tilt and
roll angles
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Fig.9 Machining process of specimen workpieces

Tool . Machining conditions
Flute part § 6mm |Spindle Speed |1500rpm

Cylindrical part ® {8mm |Feedrate 30mm/min
Used length 50mm |Milling mode |Down milling
Flute part length 130mm |Radial depth Omm- 2.5mm
Flute number 4 Axial depth 6mm (fixed)
Helix angle 30 Workpiece Mild steel

Table 1 Specifications of machining process
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