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Underwater pelletizers (UG) divide the 
melt stream obtained during the pro-

duction of thermoplastic polymers or 
compounds into a number of individual 
strands and then cut them into pellets. 
The heart of such systems are die plates 
with numerous holes through which the 
product melt is pressed. Blades which cut 
the strands into pellet length as they 
emerge from the holes rotate over the 
surface of these plates. This process usu-

ally involves metal-to-metal contact be-
tween the plate and blade and hence 
abrasion and cohesion phenomena. 
Moreover, the water which cools the 
melt, makes it cuttable and conveys the 
pellets away, has a corrosive action on the 
metals. 

It is important, despite these mecha-
nisms, to ensure that the sometimes 
very low viscosity melts continue to be 
cut cleanly, so enabling largely uninter-

rupted operation of the pelletizing lines. 
This entails keeping both the cutting 
edges of the blades and the edges of 
the die holes sharp for as long as possi-
ble. The cutting surface of the die plates 
for underwater pelletizers of the UG300 
to UG1250 series from Coperion, Stutt-
gart, Germany, has previously been pro-
tected either by hard metal or by ferro- 
titanite (grade: Nikro128, manufacturer: 
DEW Deutsche Edelstahlwerke GmbH, 

Underwater pelletization: Abrasion and corrosion combine where cutting blades come into contact with the die plate. A new wear protection alloy 

significantly reduces the effects of both mechanisms (© Coperion)
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Better Pelletization under Water 

Die Plate Wear Protection Doubles Service Life 

A new development in wear prevention on underwater pelletizer die plates is opening up the way to significant 

reductions in production costs, in particular for the production of polyolefins. This new wear protection is now 

available for the first time for the die plate of an increased capacity underwater pelletizer for throughputs of up 

to 70 t/h.
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die holes. Typical applications are under-
water pelletizers for polyethylene melts. 
Such pelletizers can have very large num-
bers of die holes, which in the largest 
models (UG1250, Fig. 1) may be as many as 
10,000 or more in number.

High Resistance to Wear and Corrosion

Coperion, working jointly with DEW, has 
now developed a new wear protection 
material based on Nikro128 (grade: Nikro-
Dur) for underwater pelletizer die plates 
which is now ready for industrial produc-
tion and means there is now no longer 
any need to choose between these prop-
erties. Like Nikro128, this new metal matrix 
composite (MMC) is manufactured using 
powder metal technology which permits 
variations in terms of the nature and pro-
portion of both the hard phase and the 
matrix [1]. As a result of these optimiza-
tions, NikroDur offers

Krefeld, Germany). Both materials have 
their own pros and cons.

Properties of Common Wear 
 Prevention Materials

Hard metal is characterized by high resis-
tance to abrasive and cohesive wear, but 
has limitations in terms of corrosion resis-
tance. Its high thermal conductivity leads 
to a relatively hot cutting surface, which 
can complicate cutting and results in 
high energy losses into the pelletizing 
water. Hard metal’s low thermal expan-
sion in comparison with the base material 
limits the size of the wear protection in-
serts and so restricts design options with 
regard to the distribution and density of 
the die holes. Coperion uses single-row 
die plates equipped with hard metal in 
the production of polypropylene. Typical 
features here are caterpillar-shaped wear 
protection and very intense heating.

Nikro128 ferro-titanite has a lower hard-
ness and lower wear resistance than hard 
metal but, thanks to the special steel ma-
trix, is highly resistant to corrosion. Its low 
thermal conductivity reduces energy 
losses into the pelletizing water and al-
lows the cutting surface to remain cold, 
as a result of which even very low viscosi-
ty polymer melts can be cut without any 
problem. Its thermal expansion, which is 
very similar to that of the base material, 
means that wear protection inserts can 
be very large. As segments, they can cov-
er up to 100 % of the cutting surface. Such 
inserts also permit great freedom with re-
gard to the distribution and density of the 

Fig. 1. The current 

upper limits of 

feasibilities: The 

UG1250 pelletizer is 

designed for 

throughputs of up to 

120 t/h (© Coperion)

 W at least 50 % higher wear resistance 
than conventional ferro-titanite (Fig. 2), 

 W over one third higher corrosion resis-
tance (Fig. 3) and 

 W one fifth lower thermal conductivity 
(Fig. 4) to optimize die plate tempera-
ture management and ensure opti-
mum cuttability of even low viscosity 
melts. 

This combination of properties means 
that NikroDur matches or surpasses the 
respective strengths of both of the previ-
ous alternatives. In addition, its thermal 
expansion, which is comparable with that 
of the base material, means the wear pro-
tection elements can be arranged in seg-
ments.

These findings were initially based on 
laboratory measurements which Coperi-
on has since been able to confirm in in-
house corrosion testing under close to 
practical conditions. This testing revealed 
no corrosion for either the known fer-
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Fig. 2. Wear resistance: Under practical conditions, the wear resistance 

of the newly developed NikroDur alloy is up to twice that of the previ-

ous standard grade Nikro128, which is likewise based on ferro-titanite 

(50 % demonstrated by pin-on-paper wear test) (source: Coperion)

»

Fig. 3. Weight loss and corrosion rate: The corrosion resistance of the 

newly developed NikroDur alloy is up to one third higher than that of 

the existing standard grade (source: Coperion)

0.15

0.12

0.09

0.06

0.03

0
Nikro128 NikroDur

Co
rr

os
io

n 
re

si
st

an
ce

 
v 

[g
/m

2 h]
 a

nd
 w

 [m
m

/a
]

Weight loss v

Corrosion rate w

© Kunststoffe © Kunststoffe



© Carl Hanser Verlag, München. Der Nachdruck, auch auszugsweise, ist nicht gestattet und muss vom Verlag schriftlich genehmigt werden.

104 MATERIAL HANDLING Wear Protection

© Carl Hanser Verlag, Munich Kunststoffe international  9/2016

The Author
Jürgen Bartl is Product Manager Down-
stream Equipment at Coperion GmbH in 
Stuttgart, Germany.

Service
References & Digital Version

 B You can find the list of references  
and a PDF file of the article at  
www.kunststoffe-international.com/1656045

German Version
 B Read the German version of the  

article in our magazine Kunststoffe or at  
www.kunststoffe.de

terms of corrosion resistance and the 
width of the melt viscosity range and al-
ready had a die plate with conventional 
ferro-titanite wear protection in service in 
order to meet these requirements. This 
customer was very satisfied with the ex-
isting quality of the pellets, but wanted to 
extend the service life of the wear protec-
tion. Once the new die plate had been 
jointly commissioned, it was capable 
right from the first cycle to remain in ser-
vice not only 50 % longer but instead al-
most twice as long as the reference plates 
with the known ferro-titanite grade and 
approximately equally as long as die 
plates with hard metal wear protection. 
This is also in line with experience with 
smaller pelletizers in the field of engineer-
ing plastics.

This initial, very positive practical ex-
perience demonstrates that this novel 
wear protection material provides an ide-
al combination of the characteristics of 
hard metal and known ferro-titanite 
grades and is thus ideally suited to use in 

Fig. 5. Optimized 

arrangement: The 

large die plate of the 

UG750W has a larger 

number of die holes, 

so enabling an 

increased output 

capacity in compari-

son with the UG750  

(© Coperion)

underwater pelletizer die plates. More-
over, the further potential arising from 
the lower thermal conductivity has not 
yet been fully explored. 

First Application for Medium-Capacity 

Coperion has come to a multi-year ex-
clusivity deal with the wear protection 
manufacturer and applicates the new 
material for the first time in the die plate 
(Fig. 5) for a new underwater pelletizing 
system (type: UG750W).This addition to 
the product range covers throughputs 
ranging from 60 t/h to 70 t/h. It bridges 
the previous gap between the UG750 
(throughput of 55 t/h) and the very 
much larger UG1000 (throughputs of up 
to 82 t/h). 

The new developed machine is 
based on the UG750, but is equipped 
with the extended cutting surface from 
the UG1000. The system accordingly 
makes use of components which have 
proven themselves over many years 
both for the die plate/blade system 
(UG1000) and for the mechanical com-
ponents knife shaft bearing, pelletizer 
hood and drive train (UG750). Due to the 
wider cutting circle and an optimized ar-
rangement of the die holes, it has been 
possible to increase the number of holes 
in comparison with the UG750 by just 
about 27 % to over 5700. As a result, it is 
possible, depending on the product, to 
achieve the desired increased through-
put of up to 70 t/h. Thanks to the use of 
products from an existing range, UG750 
users now have the option to achieve a 
distinct increase in throughput by re-
placing just a few components in a pro-
cedure involving predictable costs and 
technical effort. W

Fig. 4. The thermal 

conductivity of the 

newly developed 

alloy is 20 % lower 

than that of the 

Nikro128 (source: 

 Coperion) 
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ro-titanite or the new NikroDur. In parallel, 
processability by both thermal and me-
chanical methods was tested in manufac-
turing trials. Since these trials uncovered 
no differences from the known ferro-ti-
tanite grade, it was decided to produce a 
commercial sized underwater pelletizer 
die plate.

Prototype Proves and  
Exceeds Expectations

To confirm the measured advantages in 
practice, Coperion manufactured a die 
plate prototype for the underwater pel-
letization of polypropylene, which nor-
mally places higher requirements on the 
plate in terms of cut quality and tem-
perature management. Practical testing 
was carried out on the premises of a cus-
tomer who has stringent requirements in 




