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¢ ABSTRACT }

Die design in general is not a routine work. However, Die design is
becoming a routine by applying computer. Computer aided design (CAD) has
been increasingly used with the continuing developments and spread of
computers. The gains from using CAD are powerful mathematical processing,
improved accuracy, and reduced time.

This research investigates the “computerized” design of an injection
molding die to produce plastic parts. Geometrical dimensions of the product
(as a model) are considered the database for design. The value of “draft angle”
required to facilitate removing the product from mold is already included in
product dimensions, while “shrinkage factor” value is computed and involved in
mold design.

Research procedure started with product drawing that is prepared using a
drawing package (AutoCAD). Two useful capabilities of AutoCAD are used to
prepare the drawing database in two formats, namely surface model
(consisting of lines and arcs) and three-dimensional vertex mode. The two
formats are found suitable for further processing in the design procedure.
Graphical modifications are performed to display drawing in 3-D mode such as
rotation, scaling, and translation.

The design program built in this research consists of a number of
algorithms, each is related to certain part of design procedure. In this program,
most of mold parts are manipulated (besides the main blocks). This includes
calculating and selecting the best number of mold cavities and design the
runners and gates. Other parts are designed using standard tables made bv
special companies from which some dimensions are chosen directly, while
others are compared with those calculated in the program. The most important
part of the design program is represented by automatically reversing of product
dimensions into tws halves of mold blocks containing the cavity and the core.
This is done through logical and mathematical processing. Further processing is
applied to generate manufacturing data. Coordinates of vertices are arranged
from design data and automatically translated to tool path data in the format of
Ccomputerized numerical control (CNC) milling machine, This ensures proper
mold dimensions and tolerances after machining, This actually means successfil
mold manufacture from first trial.

The design program is adequately adapted to design molds for different
models of products, Results show a noticeable time saving and improved
dccuracy. The whole procedure represents a useful step added to the computer

aided design of injection molds.
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