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Project Background:

The engineers at Finkl operating the heat treatment facility need to optimize the
furnace load configurations in order to maximize the number of pieces which may be heat
treated without the necessity of an additional heat treatment due to inadequate tempering.

The engineers would like to have a simple way to visualize and manipulate the
loading configuration of pieces of steel inside a virtual furnace. The heat treat Foreman
could then key in a furnace load number at his computer or handheld device and see a
block diagram of the optimized configuration to load the furnace. The load configuration
file provides electronic recordkeeping that is helpful in recalling past heat treat jobs and
reviewing how the pieces were arranged inside the furnace.

This project will consist of two parts. The first part is to create a software package
to represent the 3-D world inside a furnace in 2-D in order to plan the stacking of parts in
a fixed space so that the heat distribution is more or less uniform over each piece in the
load. This representation has to be presented to the operator visually so that he can select
and manipulate graphical representations of the part shapes available from a menu of
shapes. Since the operator needs this ability during the stacking operation, the program
should be run on a PDA or a local PC. Possible 3-D solutions could involve defining a
surface or solid model in a file, which can be generated by a CAD package
(Pro/Engineer, Unigraphics, SolidEdge, etc.). This file permits verification and review of
heat treatment conditions and troubleshooting and will also be used in the next step of the
process to simulate the heat treatment.

In order to simulate the heat treatment process it is necessary to have real data on the
time-temperature profile of parts in different configurations. These data will be obtained
by thermo-coupling test blocks and running them through real heat treatments with other
parts. The data will be analyzed to obtain heat transfer coefficients related to position in
the furnace and load configuration.



