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Abstract: Manufacturers of aircraft engines have introduced computer-aided manufacturing (CAM) software to operate
and control computerized numerical control (CNC) machine tools. However, the generation of a CAM model is a time
consuming and error-prone task since machining procedure and operational details are manually defined. For the
automatic generation of a CAM model, feature recognition techniques have been widely studied. However, their
recognition coverage is limited so that complex shapes such as a jet engine cannot be fully developed. This study
presents a novel approach to quickly generate a CAM model from a CAD model using shape search techniques. Once
an operator sets a machining operation as a reference operation, the same shapes as the shapes referenced by the
operation are searched. The reference operation is copied to the positions of the searched shapes. The proposed method

was verified through experiments with a jet engine compressor case.
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Fig. 1 Example of a CAM model in CATIA V5: (a)
machining operations, (b) setting reference

shapes, and (¢) machining strategies
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mxlog wHEMOG it 231§k (spherical d59] planeo] sl B 59| Bézier surface, B-
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HAS FAeE W s wAgY JES vus 2 Hof u} o]gd A= HHE R A Y]
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Table 1 Conversion of a surface type: if true, A can be converted to B
A Plane | Cylinder | Cone | Sphere | Torus Bézier | B-Spline Surfacq of Surfaqe of | Offset
B surface | surface | revolution | extrusion | surface
Plane True | False |False| False | False | True True False True True
Cylinder False| True |False| False | False | True True True True True
Cone False| False | True | False | False | True True True False True
Sphere False| False |False| True | False | True True True False True
Torus False | False |False| False | True True True True False True
Bézier surface True True True | True True True True True True True
B-Spline surface True | True | True| True | True | True True True True True
Surface of revolution || False | True | True | True True True True True False True
Surface of extrusion | True | True |False| False | False | True True False True True
Offset surface True | True | True | True True True True True True True

Table 2 Conversion of a curve type: if true, A can be converted to B

B A Line Circle Ellipse Hyperbola | Parabola | Bézier curve | B-Spline curve
Line True False False False False True True
Circle False True True False False True True
Ellipse False True True False False True True
Hyperbola False False False True False True True
Parabola False False False False True True True
Bézier curve True True True True True True True
B-Spline curve True True True True True True True
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Fig. 7 Screenshot of OpCopier: (a) input data - reference shapes and rotation axis, and (b) computed transformations
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Fig. 8 Test model
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Reference Tool path
shape by a reference operation

Fig. 11 Hole test: (a) hole shape, and (b) copied operations (CATIA model is hidden)
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Tool paths by copied operations
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Fig. 12 Boss machining test
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