
APPLICATION NOTE

Sp
ec

ific
at

ion
s a

re
 su

bje
ct 

to
 ch

an
ge

 w
ith

ou
t n

ot
ice

 · 
Th

er
m

of
or

m
ing

 K
ra

us
sM

af
fe

i-A
N-

EN
20

18
-1

2-
A

A
P

P
LI

C
A

TI
O

N
 N

O
TE

Plastic parts are incredibly important in many different 
industries. New manufacturing techniques and combina-
tions of materials are being developed all the time, particu-
larly for demanding application areas such as automotive 
engineering. Continuous fiber-reinforced thermoplastics, 
which are extremely strong but very lightweight at the 
same time, are a typical example of this kind of innovation.

Automotive	engineering	is	one	field	that	offers	a	variety	of	pos-
sible	applications	for	continuous	fiber-reinforced	thermoplastics.	
Components	made	from	this	material	have	high	mechanical	
properties and can have complex geometries, but are still light-
weight.	Injection	molding	technology	gives	manufacturers	great	
scope to design workpieces in exactly the shape they need, 
made	from	exactly	the	materials	they	want.	It	is	even	possible	
to incorporate metal parts into such components. At the same 
time, this technology allows for short cycle times, which is really 
crucial when it comes to manufacturing large series. 
 
New manufacturing technique demands precise  
temperature monitoring

With	its	FiberForm	process,	KraussMaffei	has	developed	a	new	
technique for producing parts like this to a high standard of qua-
lity.	Continuous	fiber-reinforced	thermoplastic	semi-finished	pro-
ducts known as organo sheets serve as the base material here. 
These	large-format	semi-finished	products	can	be	made	up	of	
glass,	carbon,	aramid,	or	composite	fiber	layers	embedded	in	a	
thermoplastic matrix, for example polyamide or polypropylene. 
The	organo	sheets	are	first	heated,	then	thermoformed	into	the	
desired	shape,	before	being	back-injection	molded.	The	first	
step	in	this	FiberForm	process,	that	of	heating	the	semi-finished	
products,	is	very	significant;	if	the	process	as	a	whole	is	to	be	
successful, the temperature must be as uniform as possible 

over the whole surface of the organo sheets. The sheets are 
heated in special ovens containing infrared radiators. There 
are two important conditions here: the organo sheets should be 
heated as quickly as possible and the temperature should be 
distributed very homogeneously across their entire surface.  
 
New measuring and control technology

KraussMaffei	has	developed	an	infrared	heating	technology	for	
this process, which guarantees homogeneous, fast heating of 
the	organo	sheets.	In	the	standard	version,	up	to	72	infrared	ra-

Using pyrometers to make high quality parts -  
temperature controlled with pinpoint accuracy

In coopereration with 

In the infrared heating system of KraussMaffei the semi-finished products are 
heated up to the due temperature. The infrared thermometers are located 
behind the recess (white arrow). 
Image: KraussMaffei



Technical data optris CT LT22

•   Precise measurement from –50 °C ... 975 °C

•   Ambient temperature from  -20 °C ... 180 °C without cooling

•  One of the smallest sensing heads worldwide with an optical  
resolution of 22:1

•  Separate electronics with easy accessible programming keys

• Installation of max. 32 sensors in one network  
   (with RS485)

•  Analog outputs: 0/4-20 mA, 0-5 V, 0-10 V, thermocouple K or J

• Environmental rating: IP 65 (NEMA-4)

•  Also available as version with built-in explosion protection (ATEX) 

During the development and implementation, the results have been checked 
additionally with infrared cameras of Optris. The new process regulation of 
KraussMaffei (left side) ensures a homogeneous distribution of the surface 
temperature. 
Image: KraussMaffei

Using pyrometers to make high quality parts

diators are integrated into the heating system, depending on its 
size. “The temperature controller used to operate the individual 
infrared radiators presented the developers with a huge chal-
lenge,”	explains	Dr.	Mesut	Cetin,	Head	of	Productmanagement,	
who helped bring the innovative new lightweight products to life.  
 
Conventional,	commercially	available	temperature	controllers	
are simply not up to the task. “Standard temperature controllers 
work	with	just	one	infrared	pyrometer	to	determine	the	tempera-
ture	and	control	the	heating	station,”	adds	Christian	Herrmann,	
Development Engineer, who was mainly involved in creating the 
new	products.	“We	could	not	heat	the	semi-finished	products	
quickly and achieve homogeneous temperature distribution 
across their entire surface using this method.” The acting times 
and the standard design of the controller were not appropriate 
to	the	task	at	hand,	nor	did	they	fulfill	market	requirements.	
What‘s more, standard controllers cannot give full consideration 
to the consequences of the entire system being heated over 
multiple cycles. 
 
Rugged pyrometers from a specialist manufacturer

CT	LT22	pyrometers	from	Optris	won	out	in	the	end.	Herrmann	
explains	the	decision:	“There	are	lots	of	benefits	of	using	these	
pyrometers in our applications. They are really compact and 
able to withstand even the high ambient temperatures that pre-
vail right behind the infrared radiators, which is where we install 
them.” The pyrometers are made up of two parts. There is the 
compact	sensor	head,	which	is	just	14	mm	in	diameter	and	
works	at	ambient	temperatures	up	to	180	°C	without	cooling.	
Then there is the remote electronic system, where the parame-
ters are set, which can be installed quite some distance away 
from the sensor itself. 

In	this	particular	application,	the	
electronic system is installed outs-
ide of the infrared heating system. 
The sensor head can be equipped 
with an optional air purge collar to 
prevent the optics being contamina-
ted by dust or spray mist. “Alongs-

Further informationen for CT LT can be found at 
www.optris.global/optris-ct-lt-ctex-lt

The infrared thermometers of  
Optris are really compact and 
able to withstand even the high 
temperatures that prevail right 
behind the infrared radiators.“

„



Dr. Mesut Cetin
Head of Productmanagement, 
KraussMaffei 

Christian Herrmann
Development Engineer Lightweight 
Construction, KraussMaffei

Air purge collar

•   Reduces or prevents incorrect measurements caused by depositions 
on the optics via smoke, fume and humidity.

• Deployable for optics with a D:S ≥ 10:1.

temperature control hardware. The pyrometers are connected 
via a 4 to 20 mA current output, which is included in Optris 
pyrometers as standard. 
 
The	infrared	heating	technology	developed	by	KraussMaffei	can	
be integrated into a production facility on both a hardware and a 
software level. From a mechanical point of view, it is connected 
to	an	injection	molding	machine	via	the	standardized	Euromap	
18	interface,	so	KraussMaffei	infrared	heating	technology	can	
even	be	retrofitted	into	injection	molding	machines	that	are	
already installed. The hardware and software solution for cont-
rolling the temperature of the infrared heating system also has 
to	communicate	seamlessly	with	the	controller	of	the	injection	
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ide the compact design, this extra was very important to us, 
because dust loads are always to be expected in the plastics 
industry,” points out Herrmann. 
 
Intelligent control technology

The software used to control the temperature of the new 
heating system comprises one external and several internal 
closed-loop systems. First of all, one pyrometer is assigned to 
each heating zone. The external closed-loop system then moni-
tors the overall temperature, while taking how the various zones 
affect	one	another	into	account	too.	Industrial	PCs	provide	the	

The KraussMaffei product brand is internationally synonymous with future-oriented and cross-technology system 
and process solutions in injection molding machinery, reaction process machinery, and automation. 

As a complete supplier for all industries, KraussMaffei is characterized by its custom, modular, and standardized 
products and a wide range of customized services. KraussMaffei combines decades of expertise in the manufac-
ture of plastics machinery with strong links to its origins in Munich.

Further information: www.kraussmaffei.com

Air bag housing after the FiberForm process. 
Image: KraussMaffei

Screenshot of the user interface at the plant. 
(You can find a  more detailed image via the QR code or  
the following link www.tinyurl.com/software-kraussmaffei)
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Optris GmbH 
Ferdinand-Buisson-Str. 14 · 13127 Berlin · Germany 
Tel.: +49 (0)30 500 197 – 0 
Fax:	+49	(0)30	500	197	– 10 
E-Mail: info@optris.global · www.optris.global
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Contact:
Maik Lippe
Tel.: +49 (0)30 500 197-46 
Fax: +49 (0)30 500 197-10

Email: maik.lippe@optris.com

Further information for non-contact temperature measuring 
in the plastics industry can be found at 
www.optris.global/plastics

molding machine, which is why the heating technology is fully 
integrated	into	the	KraussMaffei	MC6	injection	molding	machine	
controller. 
 

Author 
 
Dr. Mesut Cetin,	KraussMaffei 
Head of Productmanagement

Advantages

•			Compact	Infrared	thermometers	can	be	used	in	a	
wide range of applications

•   Deployable in high ambient temperatures thanks to 
the separation of electronics and sensor head

•   Air purge collar allows deployment in harsh environ-
ments 

•   Homogeneous surface temperatures ensured due 
tofail-safe sensors 

•   Easy implementation of the devices into the process

Since we have been using  
Optris pyrometers we have not 
had a single device failure.“

„

Reliable series production 
 
The infrared heating technology not only heats the organo 
sheets really homogeneously, but also very quickly. This is an 
important issue when it comes to series production, along with 
the fact that the ovens have to run reliably. This has a bearing 
on	the	control	technology	as	well	as	the	mechanics.	In	the	
worst-case scenario, one failed pyrometer could bring produc-
tion to a complete stop. Therefore, reliable components are 
absolutely indispensable. “Since we have been using Optris 
pyrometers - and we started way back in 2010 - we have not 
had	a	single	device	failure,”	says	Dr.	Cetin,	summing	up	his	
company‘s positive experience with Optris temperature measu-
rement technology quite nicely.

Automated manufacturing plan for the production of continuous fiber-rein-
forced thermoplastics. 
Image: KraussMaffei

Christian Herrmann,	KraussMaffei 
Development	Engineer	Lightweight	Construction

Torsten Czech, Optris 
Head of Product Management


