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In service since 1963, the Continuous
Vacuum Annealing (CVA) line at
Titanium Metals Corporation of
America in Toronto, OH (TIMET)
needed to be modernized. The CVA
line, an integral part of TIMET’s
milling process, still utilized many
original, now obsolete, controls.

TIMET turned to Richmond
Engineering Works (REW) to replace
the existing system with a state of 
the industry solution. The following 
is an overview of the solution that
was provided.

System Requirements
To meet stringent quality control
standards, the titanium strip
annealing process demands precise,
reliable control of four major
functions, including:
• Strip Tension - must be held 

tight without tearing the strip.

• Line Speed and Furnace
Temperature - must be constant
through the furnace. Because the
titanium must remain at a specified
temperature for a defined length 
of time, operators must be able 
to fine-tune the speed and
temperature throughout 
the process.

• Furnace Vacuum - must be
maintained for proper annealing.

In addition to controlling these
functions, the system must be able 
to halt the entry and exit sections of
the line without stopping the process
section— thereby permitting the strip
within the furnace to continue to
move. This becomes necessary when
a new strip must be welded to the 

line or an annealed strip is removed.
All three sections—entry, exit and
process—are tied together at the
accumulator. 

System Solutions
To meet these control requirements,
REW chose to use two Allen-Bradley
PLC-5/40C15® processors, seventeen
Allen Bradley 1397™ DC Drives, and
four RSView32™ workstations. 

The first PLC-5/40C15 processor is
used to control the line operation.
This processor’s primary responsibility
is to regulate the line speed and
maintain proper tension in the line. 
To operate the line, seventeen 
Allen-Bradley 1397 DC Drives 
were added to replace the obsolete DC
motor controls. Purchased with
scanport modules, the drives were
configured to communicate with 
the processor via ControlNet™.

ControlNet offered TIMET the dual
benefit of increasing communication
speed between the drives and the 
PLC while reducing I/O interface
costs. 
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An Overview screen gives the operator a quick reference to the CVA Line operation
and the critical information.
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The second processor is used to
control the furnace vacuum and
temperature. To do this, it directs a
series of vacuum seal stages, furnace
vacuum pumps and booster pumps
that incrementally create and
maintain vacuum. 

The furnace PLC processor also
regulates electric heaters on the
furnace in three heating zones. A PID
function block is used to maintain an

operator selected furnace temperature
using either thermocouples or optical
pyrometers as the feedback. Again,
communication is provided via the
ControlNet link.

For ease of operator use, four
RSView32 workstations were added to
the ControlNet link and strategically
placed along the line. Because each
station communicates with the
processors independently of the 

other three, the operators can now
control the entire system from 
any workstation. This has been a
tremendous benefit to operators, who
previously had only one large control
panel for line operation and one large
control panel for furnace control. 

One workstation, designated the
engineering station, is configured 
with Drivetools™, RSLogix™ 5 and
RSView programming software 
and may be used for programming
changes and troubleshooting.  

All four workstations are connected
together via Ethernet, allowing any
changes to be easily transferred to 
all of the workstations. This also
allows up to three of the workstation
computers to be taken offline without
disrupting operation. 

System Implementation
Due to the critical nature of the
equipment in the CVA line, the entire
control system was connected and
simulation-tested at REW’s Pittsburgh
facility prior to installation. Plant
engineers and operators were present
during the three days of full operation
testing. After testing, the system was
dismantled and shipped to the TIMET
facility. Installation and start-up of the
system at TIMET was smooth and
successful.

Summary
The successful implementation of the
new control system for TIMET’s CVA
line has once again proven that the
combination of Allen-Bradley
hardware, Rockwell Software, and
REW's system design experience is 
a powerful solution to any control
challenge.

The Furnace Control Screen allows the operator to set the furnace temperature for
each heating zone and monitor the feedback. The PID graphic representation is also
helpful in tuning the PID control of the furnace temperature.

The seal stages maintain the vacuum at the entry and exit of the furnace. 
The operator can start and stop the pumps from any of the MMI Workstations.

RICHMOND REPRINT.qxd  11/27/01  1:04 PM  Page 2


