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This research project is to develop Para-wood butt joint patterns that minimize waste
material. In the study, furniture parts are fabricated using butt jointing of various small
lumber pieces. These small parts are assembled into larger rectangular pieces according
to the different quantities and sizes needed. The research differs from the previous
research which presented the cutting stock problems; cutting the larger size wood pieces
into smaller sizes for 1-Dimension and 2-Dimension patterns.

The butt joint patterns are considered for rectangular shapes and furniture part shapes.
For the rectangular butt joint, the study consists of two types of problem. First, the butt
joint is varied along the width while the length is fixed. Second, the joint is varied along
the length of the butt joint while the width is fixed. The butt joint for the furniture part
shape is addressed for the third problem study. This is the free-form butt joint in which
length and width are varied.

The problems are simulated and mathematical models are constructed. Integer Linear
Programming is used to analyze the efficient allocation of the limited lumber resources.
In finding solutions, the method of solving the cutting stock problem is applied. The
first two problem studies are to find possible solutions with the least different sizes of
lumber. Then, the objective equation with minimum use of lumber is used to optimize
those possible solutions. The third problem study is to find the possible solutions with
the least different sizes of lumber. Then, the length of the lumber is calculated from the
intersection point between the drawing and the pattern of lumber by using CAD. Next,
the objective equation with minimum waste is used to optimize those solutions.

This solution method is implemented in the actual furniture factory. The problems are
composed of different quantities and sizes of both furniture production parts and
lumber. The first two problem studies are solved for three applications; purchasing,
balancing the available wood, and planning inventory. The results reveal the least
quantity of sizes of lumber for each case. The third problem study is solved by using the
optimization of the mathematical model and CAD. The results produce patterns for
many sizes of lumber in which waste is minimized.





