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Abstract

A part definition must not only provide shape information of a nominal part but also contain
non-shape information such as tolerances, surface roughness and material specifications. Although
machining features are useful for suitable shape information for process reasoning in CAPP, they need
to be integrated with tolerance information for effective process planning. We develop a tolerance
modeler that efficiently integrates the machining features with the tolerance information for
feature-based CAPP. It is based on the association of machining features, tolerance features, and
tolerances. The tolerance features in this study, where tolerances are assigned, are classified into two
types; one type is a face that is a topological entity on a solid model and the other type is a
functional geometry that is not referenced to topological entities. The functional geometry is represented
by using machining features. All the data for representing the tolerance information are stored
completely and unambiguously in an independent tolerance data structure. The developed tolerance
modeler is implemented as a module of a comprehensive feature-based CAPP system.
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Table 1 FUNC_GEO table

Field Name Description
FG_ID Functional geometry index
FG TYPE Functional geometry type
SUBTYPE Functional geometry subtype
REF FEATURE | Reference feature
FEATURES Related features
PROJECT DIST | Projected distance
CENTER Coordinates of a partial center
DISTANCES Distances of partial area
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Table 2 TOLERANCE table

Field Name Description
TOL_ID Tolerance index
TOL_TARGET Tolerance feature
TARGET TYPE Geom. of the tolerance feature
TOL_TYPE Tolerance type
TOL_VALUE Tolerance value
DIM VALUE Nominal dimension
DIM PLUS Plus tolerance value
DIM MINUS Minus tolerance value
ZONE MOD Zone modifier
TOL_CONSTRAINT | Material condition
PRI_DTM TOL_ID of the primary datum
PRI_DTM_ Material condition of the
CONSTRAINT primary datum
SEC_DTM TOL_ID of the secondary datum
SEC_DTM_ Material condition of the
CONSTRAINT secondary datum
TER_DTM TOL_ID of the tertiary datum
TER_DTM_ Material condition of the
CONSTRAINT tertiary datum
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