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One of the most advanced technologies for making metal alloys, engineering
ceramics, and advanced composites is hot isostatic press furnace (HIP)
technology, and sensitive parts in space, marine, and medical fields such as steel
and prosthetics are made using this technology. In this research, very high
temperatures and simultaneously high pressure are created and maintained in
the hip with argon or nitrogen-neutral gas. The accuracy of tracking temperature
and pressure will significantly impact the quality of the material to be sintered,
and the main factor is the quality of the final product. For this purpose, first of
all, it is necessary to obtain a suitable model of HIP subsystems and their
aggregation, which subsystems are modeled and implemented in MATALB-
Simulink software. In the second step, temperature and pressure are controlled
with limitations and parameters considered in the production processes of metal
or ceramic parts. The simulation results showed that the designed control
system can accurately track the defined temperature and pressure profiles. By
using this system, it is possible to effectively maintain the temperature and
pressure in the range of 2000 degrees Celsius and 2000 bar for about an hour,
and as a result, parts with desirable mechanical properties can be produced.
Also, the designed control system has shown reliability against changes in
process parameters and environmental noises.
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7 Particle Swarm Optimization
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19 Integral of Time Absolute Error
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13 Water-cooled jacket
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