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How can the hardening of lobes on a camshaft be measured?

Situation and background
After a camshaft is machined, the bearing races and cam lobes have to be heat-treated, 
which is usually done by induction heating. The cam is heat-treated on a single heating 
station and since typical camshafts or crankshafts may have twelve to twenty-four 
individual locations that are all heat-treated, it is not practical to use an infrared 
thermometer at each and every location. The camshaft is moved from the induction  
coil to the quench section and the Pi20 thermal imager takes a snapshot of the  
camshaft as it is moving. By placing the Pi20 camera inside the heating station and 
using DTPi software as a setup tool for time, power and coil adjustment, product setup 
times can be reduced. Every lobe is measured and alarms are given if any area of the 
product is not heated properly.

The winning solution
A site survey was performed at the customer’s plant using the Pi20 to generate •	
thermal analysis of many different processes in the plant.

Thermal analysis of multiple induction heating stations revealed large opportunities for •	
process improvement.

Savings made
Using the Pi20 reduced setup time at each of the induction heating stations by five 
minutes per setup. With six stations at this facility and an average of three setups per 
day on each station, the customer will save approximately $45,000/year and pay for the 
Raytek ThermoView Pi20 system in approximately six months!

SUCCESS STORY 54
AUTOMOTIVE CAMSHAFT MANUFACTURING

KEY FACTS

PRODUCT AND BENEFITS

Q

A

AUTOMOTIVE CAMSHAFT MANUFACTURING                www.raytek.com

Industry
Camshaft manufacturing

Customer’s End Product
Automotive engines

Process Temperatures
250 to 925°C (482 to 1697°F)

Reduced hardening station part setup 
time ($7500/year/station)

Improved product metallurgy from 
consistent lobe temperatures

One Pi20 system can be used to monitor 
multiple induction hardening stations

ThermoView™ Pi20HTMA thermal 
imager with DTPi software
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How can flame annealing and hardening of metals be accurately 
measured?

Situation and background
After structural metals and metal shapes are manufactured, certain sections of the metal 
need to be annealed or tempered. For instance, the ends of the I-beams have to be 
annealed to prevent damage to the beam when it is joined to another beam at a construction 
site. Another example is the kick starter on a motorcycle where the center portion of the 
kick starter needs to be tempered to withstand the high amount of torque placed upon it 
when someone tries to start the motorcycle. The process can be done using flames, which 
may not be completely clean (blue or clear color) and can be even luminescent (partially 
orange). Clean flames are easier to see through with an infrared (IR) thermometer. However, 
if the wrong IR is selected and is looking at the orange flame, it will indicate an inaccurately 
high temperature.

If this occurs in the I-beam example, the user will think the beams are annealed. Beams that 
are improperly annealed will be soft and will bend during assembly by the customer. Beams 
returned for re-work can cost several thousand dollars in rework fees. In the kick starter 
example, a backlog of kick starter pieces can result when the hardening operation cycle time 
is increased because the user incorrectly estimates the time needed for this process based 
on inaccurate readings when the IR thermometer is looking through the dirty (orange) flame.

The winning solution
Selecting the correct instrument wavelength is the key to being successful in this •	
application. The shortest wavelength rule may not apply. If the flame is dirty, the Raytek® 
MMMT sensor will do a much better job of reading the correct temperature. If a shorter 
wavelength is used, the pyrometer will have a bigger incluence from the flame and 
indicate a higher temperature.

By providing an analog output of temperaure, the user can drive a PLC to stop the flame •	
from heating when the metal is at the right temperature. Part cycle times can be 
minimized and overheating, due to unknown product temperature, can be avoided.

Savings made
Using the MMMT can save the structural steel manufacturer rework costs, which can 
amount to $20,000 (shipping and re-work fees). The motorcycle kick start user had 
accumulated a backlog of three months due to inefficient hardening practices, which  
were eliminated when that MMMT was installed.

SUCCESS STORY 70
FLAME ANNEALING AND HARDENING OF METALS

KEY FACTS

PRODUCT AND BENEFITS

Q

A

                www.raytek.com                FLAME ANNEALING AND HARDENING OF METALS

Industry
Metals manufacturing

Customer’s End Product
Automotive metal parts, structural metals 
and airplane construction

Automotive examples:
Turbocharger impellers•	
Motorcycle kick starters•	
Drive shafts•	

Construction examples:
I-beams•	
Channels•	
Angles•	
Plates•	

Process Temperatures
370 to 425˚C (698 to 797˚F)

Reduced rework of structural metals 
($20,000 from returned product)

Reduced cycle time avoids overheating 
and minimizes backlog

Raytek® MMMT
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How do you measure temperature at three points on a steel beam when 
the beam is changing in size during the rolling process?

Situation and background
A pre-heated H section steel beam is passed back and forth through a rolling stand until 
it reaches the correct size and shape. During the rolling process, the beam becomes 
longer and thinner. Previously, three infrared spot sensors were used to monitor 
temperature at three points on the beam as it moved back and forth. The sensors were 
mounted on a rig that would adjust the height relative to the beam. Reliability and 
maintenance of the moving rig was a big problem. A maintenance-free solution was 
needed with a fixed installation that could automatically adapt to the changing size.

The winning solution
An EC150 linescanner system was used to scan the beam in a vertical direction as it •	
moves back and forth in front of the scanner.

EC150 software includes adapting sectors to follow the changing size of the beam •	
based on a threshold temperature.

Analog outputs corresponding to the three sectors provide inputs to the existing •	
control system.

One measurement device gives better accuracy between measurement points •	
compared to three discrete sensors in the previous solution.

Stream recording mode can record one complete beam rolling cycle for traceability  •	
or R&D data analysis.

Sector results were recorded in a single text file.•	

Savings made
Removal of moving assembly saves maintenance costs and time•	

Simplified installation and fast changeover when new H-beams are run•	

SUCCESS STORY 60
HOT ROLLING H SECTION STEEL BEAM

KEY FACTS

PRODUCT AND BENEFITSQ

A

HOT ROLLING H SECTION STEEL BEAM                www.raytek.com

Industry
Steel

Customer’s End Product
H section steel beam 

Process Temperatures
Approximately 1000°C (1832°F)

Short wavelength linescanner for lowest 
possible measurement errors

Software with automatic sectors to 
duplicate moving spot sensors and 
provide 3 measurement points

Easy interface with existing control/
monitoring system

Stainless steel housing for additional 
protection

EC1502M and analog output module
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How can you automate hot spot detection in coke on a conveyor belt?

Situation and background
Temperature monitoring for the coke process is essential for safety reasons. Unplanned 
line stoppage and downtime is extremely costly. After the coke leaves the baking 
process, it is cooled using water and then the quench car unloads the coke onto the 
conveyor belt. Hot spots, which could damage the conveyor belts and other equipment, 
can occur.

The winning solution
Several infrared thermometers are mounted over the full length of the conveyor. •	

Outputs are triggered when the defined threshold temperature is exceeded,  •	
activating water spray jets that cool the product and quench the hotspot.

Specifically designed bulk goods pyrometer with dedicated 2:1 wide-angle optics  •	
is used and covers broad conveyor temperatures with a single pyrometer. 

Minimized front aperture is used, for maintenance-free application in extremely  •	
dusty environments. 

High quality stainless steel components (V4A) are used, to resist chemical damage •	
caused by the extremely corrosive environment.

Savings made
Risk of fire in the storage area is minimized. Damage from a storage fire can range in •	
cost from $200,000 to over $1 million.

Reduced hotspot damage to belts reduces the number of replacements needed,  •	
saving $20,000 per year.

SUCCESS STORY 63
HOT SPOT DETECTION ON COKE CONVEYORS

KEY FACTS

PRODUCT AND BENEFITS
Q

A

Industry
Steel

Customer’s End Product
Coke

Process Temperatures
Ambient to 600°C (1112°F)

Distance to Object
1.5 to 2 m (4.9 to 6.6 ft) 

Compact sensor with IP65 environmental 
rating allows maintenance-free usage in 
difficult environment

Simple two-wire installation (3 wires with 
alarm output) for ease of installation

Adjustable temperature range and alarm 
setpoint via HART/RS232 communication 
for flexibility and ease-of-use

DZATXSLTCFW
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What is the most reliable way to monitor short rotary kilns used to  
incinerate chemical waste that rotate at extremely slow speeds?

Situation and background
To avoid any harm to the environment from chemical waste, it is incinerated in a rotary 
kiln at very high temperatures. To increase combustion efficiency, the kiln rotates at  
very slow speeds — typically 4 to 6 revolutions/hour. Over time, the refractory brick 
protecting the kiln wall will degrade and need to be replaced. There is also the  
possibility that a single brick could fall, leading to a hot spot on the kiln shell and  
causing catastrophic failure. Taking action too soon will negatively impact productivity, 
while waiting too long may put a high-cost capital asset at risk.

The winning solution
The Raytek•	 ® CS210 system is able to synchronize thermal imaging at speeds as low 
as 2 revolutions/hour.

In addition, these kilns are typically quite short, 10 to 15 m (33 to 49 ft). The CS210 is •	
specifically designed to detect each potential refractory loss across the shell lengths 
by providing a gapless sampling of pixels.

Savings made
The operational life of the refractory is extended. With no monitoring system, the  
refractory will be changed after a set period. Typical values may be 12 months  
between changeovers with a changeover cost of $500,000. Hence, by using  
the CS210 system, each month that the changeover can be deferred saves  
approximately $48,000.

SUCCESS STORY 62
INCINERATION OF CHEMICAL WASTE

KEY FACTS

PRODUCT AND BENEFITSQ

A

INCINERATION OF CHEMICAL WASTE                www.raytek.com

Industry
Waste Management

Customer’s End Product
Incinerated Waste

Kiln Shell Temperatures
100 to 500°C (212 to 932°F)

Distance to Object
2.5 to 5 m (8 to 16 ft)

Prevent catastrophic failure by detecting 
hotspots due to refractory loss, damage 
or wear

Optimize process by detecting abnormal 
operating conditions, such as faulty  
flame position and shape

Reduce costs by extending operational 
life of kiln and refractory

Reduce downtime by providing data to 
plan refractory replacement and avoid 
unscheduled maintenance

CS210 Process Imaging System for 
kiln shell temperature monitoring
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How can correct sighting through a small aperture be ensured between 
induction coils, to prevent overheating of the fastener prior to rolling  
the thread?

Situation and background
Thread rolling of bolts can require that the blank work piece is heated by an induction 
field prior to rolling. Often this is controlled on a power, frequency and time basis.  
A number of induction machines also control the process with the use of an infrared  
(IR)  thermometer and PID controller. The thermometer is typically mounted in close 
proximity to the coil, so it can easily be moved and become misaligned. Regaining 
correct alignment between the induction coils is difficult. Using laser sighting,  
re-alignment is done by adjusting the position of the work piece holder and sometimes 
the sensor itself, which can take 5 to 10 minutes. Lens contamination by oil mist was 
also a problem and purge options were not available.

The winning solution
The Raytek•	 ® MM3M sensor with video sighting was selected to save time and  
improve ergonomics of the alignment process. 

The sensor’s wide temperature range ensures compatibility with the existing control •	
system.

Improved optical performance allows the sensor to be mounted further away and •	
avoid contamination and misalignment.

Correct alignment prevents under-reading and thus, overheating of the work piece.•	

Savings made
Setup time is reduced by 60%, using video output to adjust the sensor. •	

Consistent metallurgy is made consistent through better control of the set-point.  •	

Health and safety is improved.•	

SUCCESS STORY 67
INDUCTION HEATING FOR THREAD ROLLING OF AEROSPACE FASTENERS

KEY FACTS

PRODUCT AND BENEFITSQ

A

Industry
Fastener manufacturing

Customer’s End Product
Aerospace fasteners

Process Temperatures
200 to 600°C (392 to 1112°F)

Short wave sensor with wide temperature 
range — provides “ramp up signal” for 
low set-point

Fast response time reduces overshooting 
set-point

Video sighting reduces sighting errors

70:1 optics allow greater distance, 
reducing alignment errors

Field calibration software for in-house 
quality department   

MM3M with video sighting
(RAYMM3MVF1V)
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How can you improve process control and reduce cost in the investment 
casting process?

Situation and background
Investment casting of precision alloy components requires an alloyed metal to melt 
under vacuum and be held at a stable temperature, prior to casting into the pre-heated 
mold. Common practice is to fully melt the alloy, then insert a dip probe periodically 
during the hold stage to confirm temperature. If the temperature migrates from the 
desired range, the operator adjusts the power to the induction heaters manually to 
correct. Installing two infrared thermometers that measure the alloy temperature  
through a sight window at the top of the melt reduces the number of dips required. 
Control of the induction power can now be automated using outputs from the IR 
devices. Fears of inaccuracy generated from gases or other ambient conditions are 
mitigated, as the temperature value from the IR sensors is considered valid only if  
both readings are the same.

The winning solution
Measurement is not influenced if window becomes contaminated.•	

Ratio sensor does not need a different setting for each alloy.•	

Compact fiber-optic sensing heads keep window size small.•	

In the event of mechanical damage, the sensing heads and optical fiber cables can  •	
be replaced without returning the units to the factory.

0-20mA output allows 0-10V output with a shunt resistor for compatibility with  •	
existing control systems.

Savings made
Using 2 color avoids the need for the operator to reset the pyrometer for each alloy •	
change, resulting in savings of $3,200/year.

Additional savings from dip thermocouple labor and material expense of $1,500/year.•	

SUCCESS STORY 64
INVESTMENT CASTING

KEY FACTS

PRODUCT AND BENEFITS
Q

A

INVESTMENT CASTING                www.raytek.com

Industry
Vacuum precision investment casting

Customer’s End Product
Aerospace alloy parts

Process Temperatures
1400 to 1500°C (2552 to 2732°F)

Small window lowers cost and impact  
on equipment

Short wave sensor for lowest measure-
ments errors on wide range of different 
alloys

0-20mA output easily adapted to existing 
control systems

Field replaceable sensing heads for fast 
and low-cost repair

FR1CSF
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How can a major glass manufacturer measure the true temperature of  
low-emissivity glass during the tempering process?

Situation and background
Low-emissivity glass is increasingly being used in the building industry due to its 
energy-saving properties. One side of the glass, which is always on top to avoid 
scratching, has a special thin metallic coating which increases the energy efficiency  
of windows by reducing the heat transfer through the glass. During the tempering 
process, failure to achieve uniform heating can result in thermal tension, optical 
distortion and even glass breakage.

The winning solution
The extremely low emissivity of the coating leads to inaccurate measurement results.  
To avoid this, a linescanner is placed underneath to measure the non-coated side from 
below. The linescanner is mounted at an angle, viewing the process from the side as 
there is not enough room to mount it directly below. In the past, the extreme angle 
towards the far edges would lead to errors caused by a phenomenon called angular 
emissivity. The GS150 software has special functionality to automatically adjust the 
emissivity of each pixel independently to avoid these errors.

Savings made
Efficient management of the heat balance in the oven could lead to a reduced overall 
scrap rate from 5% to 2.5%. Given a monthly capacity of the tempering line of  
1.6 million ft² / month and float glass costs at $1 / ft², the GS150 system could save 
$40,000/month.

Photo courtesy of Tamglass Ltd Oy

SUCCESS STORY 65
LOW-E GLASS TEMPERING

KEY FACTS

PRODUCT AND BENEFITS

Q

A

Industry
Secondary Glass
Glass Tempering Facilities

Customer’s End Product
Tempered Low-E Glass

Process Temperatures
600 to 650°C (1112 to 1202°F)

Distance to Object
1.5 to 2 m (4.9 to 6.6 ft)

Unique capability of angular emissivity 
correction

Quickly find material defects and failed 
heating elements

Significantly reduce setup time

Automate quality monitoring for  
ISO 9000

GS150 Imaging System
for glass temperature measurement
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How do you improve the yield and quality of a fiber optic preform  
manufacturing process?

Situation and background
Preforms are 1 to 1.5m (39 to 59 in.) in length and 25 to 75mm (.9 to 2.9 in.) in diameter. 
Several kilometers of fiber are drawn from the preform after the preform operation  
is complete. Typically, there is scrap at each end of the preform after it has been 
manufactured, due to the preform process. A torch heats the preform to allow for 
chemical deposition to occur in the tube. The customer needs to monitor the hot spot 
temperature to control the chemical deposition rate and position in order to control  
lathe speed and rotation.

The winning solution
Using a special 5μm Raytek® MP150 system scanning the length of the preform, the 
customer will always be able to determine the hot spot temperature. Using a spot 
pyrometer for this application does not guarantee this, as the spot pyrometer is fixed 
and only looks at a single point. Because the scanner is looking at temperatures over  
a line, it will always see the hot spot on the preform, which can move over time. The 
MP150 linescanner is optimized for this process.

Savings made
With careful temperature control during this process, the scrap at each end of the 
preform can be minimized by .5 to 1.5%.

SUCCESS STORY 74
MONITORING OF FIBER OPTIC PREFORM

KEY FACTS

PRODUCT AND BENEFITSQ

A

MONITORING OF FIBER OPTIC PREFORM                www.raytek.com

Industry
Fiber optic industry

Customer’s End Product
Fiber optic cables

Process Temperatures
800 to 2300˚C (1472 to 4172˚F)

Distance to Object
500mm (19.6 in.) close focus

11

500mm (19.6 in.) focus distance

800 to 2300°C (1472 to 4172˚F)  
temperature range

1024 points of measurement

Improved temperature control on preform

Reduced preform setup time compared  
to setup using spot pyrometer

MP150 Linescanner
with special modifications



How can the hardening of railway head rails be measured?

Situation and background
After a rail is formed, the rail head is hardened to significantly increase the wear 
resistance of the head. As a first step in this process, the rail has to be heat-treated, 
which is typically done by induction heating. After reaching a certain temperature, the  
rail head is cooled very fast with water or compressed air. Measuring the temperature  
is critical in this application to optimize hardening and yield high quality product.

The winning solution
Small sensing head with laser sighting•	

Multiple head installation on one communication box•	

Profibus interface to the machine’s control system•	

Air streams of standard air purges are typically blown in the direction of their mounting •	
axes, which can affect the process temperature. The Raytek MI32M with air purge 
uses a cross stream flow to eliminate that risk. The customer requested a minimal air 
volume of 0.4 l / min (0.015 foot³ / min), which the Raytek system is able to provide.  
It also protects the head cable mechanically.

Savings made
Cost reduction from improved monitoring of rail heads•	

Reduced scrap rate due to improved production quality•	

SUCCESS STORY 56
SPECIAL HARDENING OF HEAD RAILS

KEY FACTS

PRODUCT AND BENEFITS

Q

A

Industry
Steel processing

Customer’s End Product
Railway manufacturing

Process Temperatures
450 to 900°C (842 to 1652°F)

Ambient Conditions
200°C (392°F) ambient temperature,
water steam

Distance to Object
600 mm (24 in)

Ensures required product quality for  
the grade of hardening

Avoids curved rails during heat treating 

MI32M sensing head 
with air purge 
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How can you best monitor the coil temperatures in a Steckel Mill when  
the coils are being reduced?

Situation and background
A Steckel Mill, also known as a reversible finishing mill, is similar to a reversing rolling 
mill with one difference: two coilers enclosed in two furnaces are used to feed the  
material through the mill. One coiler is on the entrance side and the other on the exit 
side. The coilers pull the material through the mill, so the process is more similar to 
drawing than rolling. The coilers allow for additional heat retention and thermal  
consistency in the rolled piece, which in turn produces improved uniformity throughout 
the rolled product. The material is fed back and forth through the mill until the desired 
thickness is reached, much like a reversing rolling mill. Each time the strip is reversed,  
it is fed through a reducing stand, which reduces the strip thickness by a nominal 
amount. The temperature of the strip as it enters and exits the reducing stand is  
useful to understand how to adjust process parameters, such as the amount of coil 
reduction, coil speed and the number of passes. Using a linescanner model MP1501M 
or MP1502M is the correct solution.

The winning solution
A linescanner is needed for the Steckel Mill to measure the temperatures for each pass 
from start to finish on the coil. Originally, the customer had one spot thermometer aimed 
at the middle, but when they were asked to roll specialty steel for an aerospace/military 
application, the specification required complete temperature mapping across the entire 
surface of the strip. There were 11 passes, each of which had to be documented by 
archiving zone temperatures. The specialty steel could not be rerolled, so proper coil 
temperaure was important.

Savings made
Each specialty steel coil costs approximately $100,000. Coils cannot be reworked if  
they do not conform to metallurgical specifications. Understanding and controlling the 
temperature, which is a critical parameter, greatly influences the metallurgy.

SUCCESS STORY 57
STECKEL MILL TEMPERATURE CONTROL

KEY FACTS

PRODUCT AND BENEFITS

Q

A

STECKEL MILL TEMPERATURE CONTROL                www.raytek.com

Industry
Steel production using a Steckel Mill

Customer’s End Product
Coiled steel for automotive, military and 
aerospace applications

Process Temperatures
Specialty steel 760 to 1100°C  
(1400 to 2012°F)

MP1501M or MP1502M

 Provides complete coil temperature  
 traceability

 Optimizes coil metallurgy through  
 precision temperature control
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How do you measure the temperature of the end of an aluminum tube  
that is induction heated prior to swaging?

Situation and background
Swaging is a forging process in which the dimensions of the aluminum tube are altered 
using a die. In this process, the tube is induction heated to the correct temperature 
before the swaging operation can occur. If the tube is too hot or cold, the specified 
dimensions and material properties will not be achieved. Typically, aluminum is difficult 
to measure accurately with IR sensors due to its low emissivity. The sensor will pick up 
energy from the target surface, as well as any reflected surfaces which may be at very 
different temperatures. The most common practice is to heat the parts using a standard 
“recipe” of time and current on the induction device. True temperature is not known and 
quality problems frequently occur.

The winning solution
The Raytek salesman recognized that the emissivity of the material was going to •	
contribute to inaccurate temperature readings. He mounted the infrared thermometer 
at an angle looking into the tube. At a 45-degree angle, both the target spot and all 
reflected spots are part of the internal tube wall. Since there are no outside reflections, 
there is no induced inaccuracy in the reading.

For multiple induction hardening stations, an alternative solution would be to use one •	
Pi20 fixed thermal imager to monitor all stations.

Savings made
The customer was able to get a temperature measurement he could trust. By obtaining 
the correct swage temperature, yield was increased by 75%.

SUCCESS STORY 66
SWAGING OF ALUMINUM TUBES

KEY FACTS

PRODUCT AND BENEFITS

Q

A

Industry
Automotive or construction

Customer’s End Product
Swaged tubes

Process Temperatures
275 to 325°C (527 to 617°F)

Accurate measurement by viewing target 
at an angle

MM2ML temperature range optimized for 
this application

Sensor outputs can be used in existing 
process control apparatus

More accurate measurement leads to 
improved quality, reduced scrap and 
improved energy efficiency

MM2ML

                www.raytek.com                SWAGING OF ALUMINUM TUBES14



How do you monitor the temperature of a silicon wafer accurately  
without background temperature affecting the measurement?

Situation and background
Many processes involve heating methods which can affect temperature measurement. 
From a product and application standpoint, these interferences need to be eliminated. 
An example of this is in the case of Epitaxial reactor vessels, which operate in a vacuum 
when applying deposition layers to silicon substrates. During the deposition process, the 
wafer sits on a susceptor heated with tungsten sources that are encapsulated with a 
quartz envelope within the vessel. An infrared thermometer is used to monitor the wafer 
temperature and control the heaters. In this process, the customer uses the infrared 
thermometer mounted outside of the vessel looking through a quartz window at the 
wafer. This measures product temperature without the influence of background radiation 
from the heat sources within the vessel.

The winning solution
The Raytek•	 ® MMP3H sensor measures a 3.4 μm wavelength. At this wavelength, the 
sensor is able to look through the quartz window and measure the temperature of the 
silicon wafer without emissions from heat sources affecting the reading.

For this customer’s application, the unit was configured with VF1 optics. The unit can •	
also be used with CF1, SF1, SF2, SF3 optics, depending on the application, providing 
small measurement spot sizes.

Savings made
Using VF1 optics allows the customer to limit spare sensor variations due to flexibility •	
of focusable lenses.

Infrared temperature measurement is the only solution for this application. Without IR, •	
the customer would not be able to process wafers.

SUCCESS STORY 75
TEMPERATURE MEASUREMENT DURING EPITAXIAL DEPOSITION

KEY FACTS

PRODUCT AND BENEFITS

Q

A

TEMPERATURE MEASUREMENT DURING EPITAXIAL DEPOSITION                www.raytek.com

Industry
Semiconductor

Customer’s End Product
Silicon wafers

Process Temperatures
300 to 1300°C (572 to 2372°F)

Distance to Object
VF1 optics (400mm to 1050mm [15.7
to 41.3 in.] mounting distance)

Response time: 150ms (at 95%)

Temperature range: 300 to 1300˚C
(572 to 2372ºF)

Optics: D/100 (100:1)

Focusing: Variable Focus from  
200mm to 2200mm

Sighting: Built-in video sighting plus 
through-the-lens sighting

MMP3H special high-temperature 
3.43µm pyrometer 

15



How can you control the film thickness in a polycarbonate extrusion 
process?

Situation and background
A customer wanted to monitor and control the polycarbonate film thickness by 
controlling the pressure and temperature of chrome rolls used to extrude polycarbonate 
sold to customers in the electronics (CD) and construction (high-grade plastics) 
industries. The difficulty was that he wanted to measure the temperature of the chrome 
roll, which was very shiny — making accurate infrared measurement difficult to achieve. 
After further discussion, it was determined that the polycarbonate product temperature 
could be measured with a Raytek® ES150 process imaging system. The output from the 
ES150 could be used as feedback to control the pressure of the chrome rollers, which is  
what the customer was ultimately trying to achieve.

The winning solution
At the present time, the customer is using the scanner in a monitoring mode. He is 
looking for a temperature profile, since the proper amount of pressure is correlated with 
temperature in the heated chrome roll. If a temperature deviation of 5 to 8°C (9 to 14.4°F) 
occurs, the customer will make adjustments to chrome roll pressure parameters to 
influence the process.

Savings made
Using the ES150 system, the customer can save on extrusion material costs by 
minimizing thickness variations in the film through optimized chrome roll pressure  
during the extrusion process.

SUCCESS STORY 69
WEB MONITORING OF EXTRUDED POLYCARBONATE

KEY FACTS

PRODUCT AND BENEFITSQ

A

Industry
Construction and electronics

Customer’s End Product
Semi-permeable film manufacturing

Process Temperatures
200 to 300°C (392 to 572°F)

Production cost and quality  
improvements with limited  
thickness variations

RAYTES150-P31
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How can a semi-permeable film manufacturer know if their film has the 
correct permeability?

Situation and background
Inside a NiCd or lithium ion battery is a semi-permeable film, which acts as a membrane 
that allows certain molecules or ions to pass through it by diffusion. These batteries can 
be used in cell phones and other portable devices, as well as in automobiles. Semi-
permeable films are made as a web. During the manufacturing process, the web, which 
is not larger than 1.7m (67 in.) wide and is moving at 20m (66 ft.) per minute, is stretched 
to help establish the amount of permeation. The temperature of the web during this 
process determines how much stretching takes place on the web. This process is  
similar to how a tenter frame is used to stretch fabric in the cross machine direction.

The winning solution
The customer is using an ES150 system, including an MP150 linescanner with cooling 
accessories and software to monitor the process. The system is mounted inside the 
oven which blows hot air over the film to stretch it. It is not possible or necessary to see 
the microscopic holes in the film with the linescanner — only the temperature profile of 
the film is critical. Ultimately, the customer will use the linescanner in a closed loop 
control system using OPC or direct analog outputs from the ES150 system to control  
the amount of material stretching.

Savings made
The ES150 system is used as a setup tool to get the right temperature profile and ensure 
correct film permeability. The customer performs 3 setups/day on a single machine. With 
the ES150, the customer can save approximately 25% of the setup time. By looking at 
the cross-web temperature profile, the amount of stretch needed to achieve a pre-set 
permeability can be determined.
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Industry
Consumer electronics batteries and
automotive electric cars

Customer’s End Product
Semi-permeable film

Process Temperatures
120 to 130°C (248 to 266°F)

25% reduction in setup time

Improved product quality

ES150-P30 and related
water-cooling accessories
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To find a Raytek office near you, please visit www.raytek.com

Worldwide Service 
Raytek offers services, including repair and calibration.  
For more information, contact your local office or e-mail support@raytek.com
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