Department for Research, Development and Innovation Management
Knowledge and Technological Transfer Center
15 Constantin Daicoviciu street
400020, Cluj-Napoca, România
e-mail: liliana.pop@staff.utcluj.ro
www.utcluj.ro

Title

METHOD OF OPTIMIZING AN EXPERIMENTAL DESIGN FOR POLYMER CONCRETE USING
VORONOI DIAGRAMS
Inventor/s - Contact

Mihai Ciupan

Patent/ Application number
Patent Application Number: A10003/25.01.2020

Short presentation
The patent application regards a method of optimizing a two-factor experimental design focused on determining the properties of
polymer concrete (mineral casting) in order to find the optimum material formulation for a given application. The invention solves
the problem of maximizing the information regarding one of the properties of the material (the dependent variable) using only a
limited number of tests defined by the independent variables (p; q). Variable p is the percentage of resin from the total formulation
mass and q is Funk and Dinger's equation coefficient.
The method consists of the following steps: choosing the independent variables and their rectangularly shaped value domain,
choosing 4 points (C 1 , C 2 , C 3 , C 4 ) in the corners of the rectangle, choosing the remaining n-4 points (C 5 to C n ), in a random way
on the surface of the rectangle, calculating the Voronoi diagram for the points and then moving points C5 to Cn inside the rectangle
until the corner surfaces are all equal to one another (S 1=S 2 =S 3 =S 4 ) and the inner surfaces are all equal to one another
(S 5=S 6 =...=S n ).

Applicability
The method can be applied for optimizing the experimental design by maximizing the information gained using a limited set
of tests and has the following advantages:
- the flexibility of choosing the exact number of tests to be carried out;
- maximizing the information gained from a given number of experimental conditions;
- the possibility of conducting the experiment in more stages and using the information from one of stages to narrow the
domain of interest for the others.
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