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 NON-CONTACT
 TEMPERATURE MONITORING

The role of non-contact 
temperature monitoring in liquid 
steel and metal applications

The temperature of a metal at the point of casting can signifi-

cantly affect the quality, strength, and other properties of the 

resulting part or product. Temperature monitoring of the liquid 

metal, therefore, plays an essential role in the production pro-

cess.

However, achieving an accurate and reliable measurement of 

the metal – one that is unaffected by the hot, dirty, and smoky 

environment, or by layers of oxide and slag forming on the sur-

face of the metal – can prove 

challenging.

The traditional method for 

these measurements is to 

use thermocouples, typically 

dipping thermocouples that 

make contact with the liquid 

metal. Measuring the metal 

stream itself is not possible, 

so the reading is taken in the 

ladle or converter, at the point 

where the metal runs out into 

the mould or another vessel or 

ladle.

The thermocouple dips into 

the metal, avoiding any sur-

face deposits that could affect 

the result, and within a few 

seconds provides an average 

temperature for the liquid met-

al at the depth and position it 

is dipped in. This is usually a 

manual process, so the oper-

ator is required to be in a hot, 

dirty, and smoky atmosphere 

during the measurement, 

which can be a safety risk.

Accuracy is an issue for this 

method: different thermo-

couples plus several repeated 

The Cyclops L was tested by measuring temperature in the plants 
to evaluate its ergonomics, accurate data transfer and use.
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measurements are likely to 

produce inconsistent results. 

Additionally, the dipping tips 

for each thermocouple need 

to be replaced after only a few 

measurements, so there is an 

ongoing cost.

Non-contact measurements

A more modern approach is 

to use a non-contact meas-

urement device, such as a 

hand-held portable pyrome-

ter, stationary pyrometer, or 

thermal imager. This allows 

measurements to be taken on 

the surface of the metal (partly 

free of slag), or on the metal 

pouring/tapping stream.

Because oxygen is ever-pres-

ent in the atmosphere, an 

oxide layer typically forms on 

the liquid metal surface. This 

creates slag or dross, which 

starts to affect the emissivity 

of the metal and, with growing 

thickness, it builds a differ-

ent surface and temperature 

compared to the liquid metal 

surface and makes an accurate 

measurement more difficult to achieve.

As the slag layer becomes thicker, the surface temperature 

becomes lower in comparison to the true liquid metal tempera-

ture, so non-contact temperature instruments must be used in 

applications where the liquid metal surface can be viewed with 

little or no metal oxide layer, for example, after slag separators, or 

with moved liquid melts, such as induction heated furnaces.

A preferred measurement during the tapping process is, there-

fore, at the point where liquid metal is poured into moulds 

through automated or manual means. The liquid tapping stream 
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usually has only a thin and slightly changing oxide layer – a 

“pouring skin” – on its surface. This ensures that the thermal 

imager or pyrometer can measure the actual temperature of the 

liquid metal as it runs into the mould to create the final product, 

using selected spectral responses and additional online/on-board 

process data processing.

This measurement point is the last, most accurate location to 

obtain the temperature of the liquid metal before it solidifies, so 

it gives the optimum continuous assessment of the metal’s prop-

erties of the metal product. 

A pyrometer-based solution

A standard infrared pyrometer 

is not sufficient, by itself, to 

obtain a precise reading of the 

liquid metal stream temper-

ature. It also requires expert 

signal processing to ensure a 

stable, accurate and reliable 

measurement.

A pyrometer-based station-

ary temperature measurement 

system, such as AMETEK 

Land’s Auto Pour, is specifi-

cally designed for these ap-

plications. By using a direct, 

non-contact continuous and 

processed measurement, it en-

sures that the casting process 

is not interrupted, and pro-

vides the most accurate tap-

ping temperature of the pour-

ing stream as it runs into the 

moulds. It features a numeric 

and graphic display, together 

with several I/O-options to 

connect to the monitoring and 

control system.

The system is built to with-

stand harsh foundry environ-

ments in order to provide the 

Atik Metal is  using AMETEK Land’s Cyclops L 
pyrometer in the foundry area.
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Turkish metal producer Atik 

Metal wanted to use AM-

ETEK Land’s Cyclops L – a 

portable, hand-held pyrom-

eter – in its foundry area, 

and to compare the meas-

urements with traditional dip 

thermocouple instruments.

Atik Metal operates one of 

the oldest foundries in the 

İzmir region with six furnac-

es, each with an 8 ton/h ca-

pacity, producing high-quali-

ty grey and ductile iron parts. 

As part of Atik’s quali-

ty management system, 

measurements are taken at 

furnaces, at the casting line 

and at the pouring line, with 

the temperature data being 

retained for each part of 

casting.

The company’s intent was 

to test the suitability of the 

Cyclops L for these furnace 

measurements, with the goal 

of supporting product qual-

ity, reducing casting defects 

and costs, and minimising 

the use of short-lived dip 

thermocouples.

The Cyclops L is a hand-

held optical pyrometer that 

makes instant “point and 

measure” temperature meas-

urements using a trigger 

control. It can be aimed at 

the desired area on liquid 

metal by looking through 

the eyepiece on the device. 

A small circular grid, visible 

when viewed through the 

lens, precisely defines the 

measured area.

Its C055L model is de-

signed specifically for liquid 

temperature measurements 

between 1000 to 2000 oC 

(1832 to 3632 oF). It is light-

weight, rugged, and easy to 

use, with a Meltmaster mode 

which processes the data 

within milliseconds to deliver 

the real-time metal tempera-

ture. Temperature values are 

updated twice every second.

It can be operated 

one-handed, allowing the 

user to hold onto a safety rail 

while taking readings. Trig-

ger-controlled data-logging 

stores up to 9,999 readings 

internally, for later analysis. 

An additional heat protection 

cover is part of the standard 

offering.

The Cyclops C055L also 

offers Bluetooth and USB 

connectivity, allowing data to 

be downloaded to a com-

puter or live-streamed to a 

mobile device, using a free 

Android app, for analysis and 

trending. Configured with 

Cyclops Logger software for 

Windows PC or Android mo-

bile devices, it offers route 

management for applica-

tion-related data storage and 

analysis.

Typical measurement dis-

CASE STUDY – USING A HANDHELD PYROMETER

accurate, continuous monitor-

ing of molten metal that can be 

used to reduce operating costs 

while improving processes.

Auto Pour uses a specially 

designed pyrometer and a 

data processing unit which 

gives continuous and accu-

rate temperature readings 

and reduced errors created by 

variable emissivity and pouring 

stream movement, and offers 

simple alignment with adjusta-

ble focus and through-the-lens 

sighting.

Analog, digital and alarm outputs provide process control and 

automated notification of out-of-range metal temperatures, 

while graphical and numerical displays allow temperatures to be 

monitored.

Using a thermal imager

An alternative, highly effective solution for measuring liquid 

metal is to use a thermal imager. This instrument is particularly 

effective when measuring a moving pouring stream, which may 

not remain consistently in the same point to be measured by a 

stationary system.

While pyrometers mainly rely on peak-picking and dedicated 

data processing of the measurements to determine the tapping 

temperature online, a thermal imager measures the pouring 

stream across a large number of pixels, adding data processing 

Measurements are taken at the furnace, the casting line and at the pouring line.
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tance is up to fi ve meters, 

and only a 9V batt ery cell is 

required to power the instru-

ment. Results can be moni-

tored on the internal instru-

ment display and transferred 

to computers and mobile 

devices, via Bluetooth and 

USB connecti on, allowing 

temperature readings to be 

viewed and analysed. Pre-de-

fi ned storage structures can 

be used to easily transfer and 

assign recorded temperature 

readings.

The result

The Cyclops L was tested by 

Ati k’s chiefs of melti ng fur-

naces and moulding plants, 

and by the workers measur-

ing temperature in the plants. 

The evaluati on focused on 

the device’s ergonomics, 

accurate data transfer, and 

general use.

Measurements were made 

at the furnaces, transfer 

ladles, and during pouring to 

the mould, with the results 

compared with thermocouple 

data from the same points.

To calibrate the Cyclops L, 

a temperature measurement 

was made with both a dip 

thermocouple and a Cyclops 

on the sixth furnace. It was 

then calibrated within a few 

seconds with Cyclops L emis-

sion adjustment.

The measurement ti me for 

a dip thermocouple is 13-14 

seconds, much longer than 

the Cyclops L’s 1-2 seconds. 

All the Cyclops L meas-

urements were completed 

without the need to open 

the lid of furnaces and were 

directly measured from pour-

ing metal. 

For these reasons, and the 

measurement range of up to 

fi ve metres, operators using 

the Cyclops L reported that it 

provided a much safer meas-

urement environment. 

Also, unlike thermocouples, 

the Cyclops L does not use 

disposable ti ps or other con-

sumables, and so successive 

measurements couple be 

taken without having to stop 

to replace the ti p.

Replacing the thermocou-

ple ti p can take a few min-

utes, whereas the Cyclops 

makes several reliable and 

highly repeatable measure-

ments in just a few seconds. 

These multi ple measure-

ments allow far bett er con-

trol of the furnace temper-

ature and casti ng quality, 

avoiding defects caused by 

inconsistent temperatures. 

Following the assessment, 

Ati k esti mated that the 

return on investment on the 

Cyclops L was between 6-8 

months. The Cyclops L was 

approved by the company’s 

technical department and 

added to its invest-

ment plan.

ti me functi ons and algorithms within its whole image or so-called 

regions of interest.

AMETEK Land’s thermal imaging soluti ons include the NIR-

656 and NIR-2K high-resoluti on, full-radiometric infrared im-

aging cameras. These are designed to produce conti nuous live, 

high-defi niti on thermal images at 1 µm wavelength, measuring 

temperatures in the range of 600 to 1800 °C (1112 to 3272 

°F). Diff erent opti c opti ons are available to fi t the camera fi eld of 

view to the applicati on perfectly.

The temperature readings unaff ected by the hot, smoky at-

mosphere, and operators can measure from any pixel in the 

thermal camera’s image (324,064 pixels for the NIR-656 or up to 

www.furnaces-international.com www.furnaces-international.com

Following the assessment, 

return on investment on the 

Cyclops L was between 6-8 

months. The Cyclops L was 

approved by the company’s 

technical department and 

added to its invest-

thermal camera’s image (324,064 pixels for the NIR-656 or up to 

Learn more about the complete range of liquid metal 

measurement soluti ons at ametek-land.com

2,896,896 pixels for the NIR-

2K for the whole frame). 

Thermal imaging provides 

eff ecti ve conti nuous moni-

toring of liquid metal at the 

tapping point, or liquid metal 

surfaces, and these models are 

supported by Gigabit Ethernet 

connecti on and automated 

alarm outputs.

They also use advanced 

IMAGEPro soft ware for com-

prehensive process monitor-

ing, conti nuous measurement, 

analysis and data capture, en-

abling bi-directi onal analogue 

and digital connecti on to the 

process control system and 

plant network and a 

conti nuous and 

clear view of the 

process – temperature 

readings and online imag-

ing further support process 

control. � The Cyclops L is a handheld 
opti cal pyrometer that makes 
instant temperature measure-
ments using a trigger control.


