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A Study on the Application of Reverse Engineering for
Impeller using Polynomial Regression

J. D. Hwang*, J. Y. Jung’, Y. G. Jung™

IL Abstract

This paper presents a fairing method for reverse engineering of a free-formed surface. Utilizing measured data points,
reverse engineering is a useful method to construct a CAD model from physical model. Measured data points should
be faired since raw data may have outliers. A fairing algorithm of polynomial regression model generates smooth curves
of approximation in this paper. The faired curves are utilized to construct a free-formed surface. For a verifying example,
an impeller blade is digitized with a CMM to collect raw data on the surface and a CAD model is constructed. This
research produces impeller blades with 5-axis machining center through the CAD model and compares them with a physical
model. As a result the produced surface modeled with the fairing method gives less error than that without the fairing,
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Fig. 2 Merin CMM

Table 1 Specification of Merin CMM

Model Merin
Company Dong-Woo IMS, ROK
Control S/W Virtual DMIS
Working Area 750X 1100 X 750
Rapid Traverse 10m/min
Measuring accuracy 2um
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Fig. 3 T-35 machining center

Table 2 Specification of T-35 machining center

Model T-35
Company Cincinnati Milacron, USA
Controller Acramatic 950
Stroke(mm) 1524 X 1524 X 1574
Rapid Traverse 30m/min
Tilt Speed 10RPM
Rotary Speed 20RPM
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