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TOLERANCE ALLOCATION/OPTIMIZATION/LINEAR PROGRAMMING

The problems of tolerance allocation are normally encountered in various
phases of engineering production ranging from product design, process planning,
production, to product quality control. To solve such problems requires not only high
practical experience but also time and efforts. A proper tolerance analysis computer
package is therefore in need of those personnel involving in aforementioned activities.

This thesis reports the development of a computerized tolerance allocation
system, namely, Tolerance Optimization Program (TOLOP). The program is capable
of optimally allocating blueprint tolerances to a new set of dimensions corresponding
to the datum for manufacturing. By making use of a rooted-tree graph, all tolerance
relationship among functional dimensions on-a machined part, before and after the
baseline for dimensioning has been modified, can be created. These relationships and
other practical machining limitations are taken as the constraints for allocating of
tolerances with a linear programming algorithm.

The Visual Basic language has been used for developing TOLOP for its
abundant tools for a program development. The inputs required by the package
include: the number of dimensions involved in a problem, the basic sizes and the

tolerances together with the end-faces of all old and new sets of dimensions. TOLOP



also requires to know a range of the International Tolerance (IT) numbers for the
machining operation making each dimension. This piece of information enables the
program to give a solution within a practical feasibility. Futhermore, it requires to be
entered the number of cycles to execute the routines to obtain the best solution, or a
set of possible solutions. TOLOP then constructs a rooted-tree for those dimensions
resulting from the change of datum for dimensioning. This graph records all
functional dimensions relating to the blueprint dimensions.

Starting form a set of the minimum IT numbers for the new set of dimensions,
TOLORP creates an objective function and a set of linear programming constraints, and
solves for an optimum solution. It will repeat the routine with different IT numbers
the number of times specified by the number of executions entered. The user can
interact with the application to modify the method of applying the IT numbers and the
number of program runs.

TOLOP has been validated by comparing the results from its executions with
those obtained from two. commercial packages Excel’and Lindo, and they all agree.
With 10 linear dimensions’and -2 tolerance grades attaching to each dimension,
TOLOP can give an optimum solution within 10 seconds. It can handle more

dimensions and tolerance grades at an expense of computing time.
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