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Automation of High Temperature Metals Testing

Description

This application describes how a manufacturer of steel for use within pressure vessels, was
able to speed up and drastically reduce the manpower required to test the tensile strength
of steel samples at high temperatures.

Manufacturer’'s Problem

The manufacturer’s test samples need to be conditioned at a number of fixed temperatures
for a period of time prior to testing. Previously, this required the operator to load the
sample into a furnace and then manually set the new conditioning temperatures at the
prescribed times (in our customer’s case, at intervals of 2 hours) before returning to start
the tensile test.

Solution

A furnace capable of testing up to 950° Celsius controlled by a Eurotherm temperature
controller, was fitted to a Lloyd Instruments 100 kN LR100K materials testing machine. By
using NEXYGEN™ MT data analysis software and Ondio™ application builder software to
read and independently control temperature values from the Eurotherm controller, the
operator is now simply required to load the sample and return only when the tensile test is
complete.

The NEXYGEN / Ondio software automatically instructs the Eurotherm temperature
controller to heat the furnace to the prescribed temperature and then maintain the
temperature for a fixed time period once the temperature has stabilised. At the end of this
time, the Ondio software then instructs the controller to ramp up or down to the next
conditioning temperature. Once the conditioning period is completed, NEXYGEN / Ondio
automatically performs the tensile test and then instructs the Eurotherm controller to
automatically cool the furnace.

This system eliminates the possibility of the operator leaving the sample to condition an
incorrect length of time, ensuring that all samples are tested under identical conditions. As
an added benefit, NEXYGEN / Ondio software continuously records the temperature of the
furnace throughout the test allowing graphs of time, load, extension, stress and strain to be
plotted against temperature (see Figure 1). This gives a high level of traceability for the

user.



Figure 1
NEXYGEN / Ondio graph showing time against temperature

Temperature (°C)

400

350

300

250

200

10 20
Time (Minutes)

Lloyd Instruments also offer the capability of fitting two furnaces to a single LR100K test machine
for more speed and convenience. One furnace can be used for sample conditioning, whilst the
other is fitted in position to allow the tensile test to be performed. Once the tensile test is
complete, the furnace swings away from the test area and the other furnace undertaking
conditioning swings into the test area for the second tensile test. This greatly reduces cycle time
and allows greater test throughput.

Product List
LR100K 100 kN materials testing machine
100kN loadcell
Grips to hold threaded metal dumbbell samples
TCF950 furnace fitted with Eurotherm controller with RS232 output
NEXYGEN™ MT data analysis software

Ondio™ application builder software



