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TOLERANCE ANALYSIS/JIG DESIGN/DRILL BUSH POSITION

Although jigs and fixtures are an essence for the batch production of machined
parts, the design and making of these work-holding devices is still a time consuming
process and requires a great deal of experience of a skilled tool maker. For more than
40 years since an early attempt of computerizing the design of a clamping device, the
practical success is still to be realized despite a lot of attempts have been reported. This
could be because most of the computer programs developed lacked for addressing on
the attachment of tolerances to dimensions of the device components designed.

This thesis describes a trial attempt to systematically computerize the design of
template and plate drill jigs with an intention to determine bush position. The tolerance
of hole-position on the workpiece, which is the functional requirement of the design, is
the basis for developing the relationship among the functional dimensions on jig
components. The loop diagram and the rooted-tree graph have been applied for deriving
the equations relating tolerances and basic sizes of the functional dimensions to the
design requirement.

The inputs required by the package include workpiece dimensions in the top
orthogonal projection view, type of jig, and type of locator with nominal sizes of its
components. These design data can be either interactively input into the program or

read in from a prepared data file.



The program developed is able to determine hole-positions up to a maximum of
5 holes on the bush plate for rectangular parts and work with locators of either fixed
side-stop pins or floating type locators, such as nesting pins, circular pockets, and slots.

Three sets of outputs can be obtained from the program with different mating
allowances derived from 3 preferred classes of fit to locate the workpiece in the nesting
pins or a circular pocket. Each set comprises the bush positions, and the design sizes
and positions of the locators employed.

The user can also modify the results to suit his /her requirement or to suit the
accuracy of the machine-tools available for making the device.

Although the program developed has a very limited capability, for confining to
small parts with simple shapes of circular and rectangular plate forms, it has illustrated

a promising approach to computerizing the work of jig and fixture design.
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