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EXTENSION. THESIS ADVISOR : ASSOC. PROF. PORNSIRI

JONGKOL, Ph.D., 197 PP.

TOLERANCE CHART/TOLERANCE ANALYSIS/ ROOTED - TREE GRAPH/

MACHINING

This thesis describes the development of a computer package for constructing
a tolerance chart for a rotational machined part. It is an extension of the work
developed previously, Tolerance Charting with Excel, in the School of Industrial
Engineering at Suranaree University of Technology. The package developed,
however, is written in Microsoft Visual Basic and all the algorithms have been newly
created without the use of Excel. The method of modular programming development

has been implemented throughout the package.

All data for charting are interactively input into the program. These include:
the sketch of the machined part, a tentative sequence of machining, the face cut and
located, and machine used at each machining step. lengthwise dimensions and
tolerances of the part blueprint. The program is able to provide the tolerance for each
machining cut on the request of the user, and this can also be modified to suit the

user’s machine capacity.

The calculations of tolerance stacks are based on the concept of Rooted-Tree
Graph. However, the program does not construct the Rooted-Tree Graph separately

from the machining sequence as normally done in manual charting. Instead, it



Tl

recognizes the machining sequence as a tree with each cut face being the end node of
a branch which can be traced back to the root of the tree. Using this concept, a path
containing the tolerances of the cuts accumulated at any pair of faces can be

identified: then, the tolerance stack can be calculated accordingly.

The output from the program is a complete tolerance chart. In such the case
that the resultant tolerances in the chart are outside their corresponding blueprint
specifications, the user can interactively modify either the machining sequence or the
related processing tolerances. This feature has been greatly enhanced beyond the

previous Excel version.

This computer program has been verified by comparing its results with those
obtained from the manual charting. More than 10 complicated machined parts from
the papers and books have been used in testing the program. All the results agree

perfectly with the manual calculations,

[n comparison to the Excel package, the present program is not only less in the
number of source codes but the executing time is also much Jess. The part with as
many as 24 machining cuts took onlv about 2 seconds of the executing time, while the

Excel version, 20 seconds.
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