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Abstract

Abstract

With the development of production, industrial automatic control has become
increasingly demanding, especially polysilicon product line of incessant ingot casting
requires higher control system.

A set of temperature control system for incessant ingot casting product line is
designed in this paper based on the polysilicon purification principle by casting ingot.
It meets the production process control requirements and achieving industrial and
stable production of 5N-6N grade polysilicon products, kilotons per year. Additionally
an automated production supervisor control system has set up. It achieves real-time
monitoring, data logs and automation controls of production process, which provides
a very critical analysis of data and charts for product quality improvement, and greatly
facilitates the operation and management of the production line. The contents of this
paper are as follows:

1. Master the production of polysilicon ingots casting principle, combined with
incessant ingnot casting production line, make an overall control scheme.

2. According to the characteristics of incessant ingnots casting furnace and
directional solidification process requirements, design the temperature
measurement and control systems, including temperature measurement, furnace
heating system, cooling control system design. The components of equipment are
selected and circuit diagram is finished.

3. Design the overall scheme of configuration monitoring system for incessent
ingnot casting product lines.

4. Establish a communication network for configuration system, converting
communication data from RS485 port to TCP/IP packet and transmitting it to
configuration system via ethernet, realing the unlimit transmission distance.

5. Design and make a polysilicon-ingot number display system, which is control by
PLC, realizing polysilicon-ingot number display in long distance and preparing

number data for configuration system.
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6. Establish SQL Server 2000 database recording system, recording product line
real-time temperature data, number of polysilicon ingots, and heating power etc.,
and realizing auto backup of database at regular time.

7. Set up PC configuration monitoring system, and complete programming the
configuration system. According to production information, simulate real-time
operating state of continuous casting production line, realizing remote control and
management of production line, and establish an inquiry system of a variety of
temperature curves, providing critical chart analysis for product quality and
process control.

8. Complete debugging the system, and put the system into current production.

Keywords: Polysilicon; Ingot Casting; Configuration; Production Line
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