
When GUR UHMW-PE powder is used as an 
additive, many  of its traditional advantages are 
transferred to the  base matrix material. 

When combined with cast polyurethane the 
following advantages are seen: 

	 	 Higher Abrasion Resistance

	 	 Longer flex fatigue

	 	 Lower Coefficient of Friction

	 	 Lower part Weightt

GUR UHMW-PE is the trademark for Celanese’s 
Ultra High Molecular Weight Polyethylene. GUR 
UHMW-PE powders have an average molecular 
weight that ranges from 3.9 to 10.5 million g/mol. 
The extremely high viscosity clearly sets it apart 
from many thermoplastics in performance. 
 
When it comes to the combination of abrasion 
resistance, impact strength and low coefficient of 
friction, there is no substitute for GUR UHMW-PE. 
Celanese’s UHMW-PE is the resin of choice for  
many traditional applications ranging from 
industrial guide rails to orthopedic implants.  

GUR® UHMW-PE combined with cast polyurethane for improved properties

Polyurethane lasts longer 
with GUR® UHMW-PE

Product Information

Polyurethane roll covers

Polyurethane casters (wheels)

Polyurethane bars, rods, sheets and tubes



Performance
Polyurethane uniquely combines elastic properties 
of rubber with the toughness of engineering ther-
moplastics. It is used in high performance applica-
tions requiring abrasion and tear resistance and 
high loading capability. However it is not typically 
known that these key properties can significantly 
be improved.

The performance advantages of GUR UHMW-PE 
grades were demonstrated using a 95A TDI-Poly-
ether formulation that was MOCA cured. GUR 
30µm hydrophyllic grade and GUR 60µm hydro-
phyllic grade were  added to the pre-polymer at  
10 to 20 parts per 100 parts of resin. These grades 
differ in average particle size and morphology.

Abrasion resistance is improved at relatively low 
levels of GUR UHMW-PE. Less material is abraded 
versus the control resulting in lower Taber values 
(Fig. 1). UHMW-PE excels in applications where slid-
ing abrasion is active. The combination of a lubri-
cious surface and the extremely long polyethylene 
molecules are effective in reducing wear.
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Fig. 1: Taber Abrasion, ASTM D3389
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Fig. 2: Ross Flex Fatigue, ASTM D1052

PU Additive

INDUSTRIES PARTS
Automotive bearings, bushings, flexible couplings, timing belts

Chemical, Marine & Oil pipeline pigs, valve seats, hydro cyclones, bushings, track pads, scrapers, seals, gaskets

Engineered Components rods and profiles, wire guides, sprockets, textile guides, conveyor belts, sleeves, rollers

Food Processing scrapers, rollers, grain buckets, chute lining

Footwear wear plates, molding diaphragms, shoe soles

Mining bucket liners, grading screens, conveyor rollers, side skirts, pump lining, cross-over pads

Rollers Pulp & Paper (nip and board rollers) 
Steel Manufacturing (snubber, bridle, pinch rollers)
Printing industry (printing, slitting, winder rollers)

Wheels & Tires heavy duty casters, escalator wheels, roller skates, roller blades, fork-lift tires spray  
coatings for metal sheets, flexible extruded profiles, etc.

Coatings spray coatings for metal sheets, flexible extruded profiles, etc.
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Fig. 3: Coefficient of Friction, ASTM D1894

GUR UHMW-PE extends the rate for failures due to 
flexing fatigue. There is a 100 % increase in the 
number of cycles before the initial pierce grows to 
5 times its original length. (Fig. 2) Flex fatigue can 
be considered as resistance to crack propagation. 
The individual GUR UHMW-PE particles work by 
creating barriers to crack growth and by absorbing 
energy. The end result is increased service life for 
very demanding applications. 

GUR UHMW-PE is effective in reducing coefficient 
of friction (Fig. 3). GUR 30µm hydrophyllic grade 
shows the most dramatic impact because of its 
smaller particle size and unique morphology. 
Although reduced COF can be achieved by other 
means, GUR UHMW-PE does so with the added 
benefits of abrasion resistance and flex fatigue.

Lower part weights are achieved with the addition 
of GUR UHMW-PE (Fig. 4). The density of GUR 
UHMW-PE is 0.93 g/cm3 and because it behaves as 
a filler the density of the PU is affected. When 
compared to metals, PU results in lower part 
weights that are easier to handle and cheaper to 
operate equipment. GUR UHMW-PE provides a 
formulator with another tool to further exploit this 
advantage.

 1.115

 1.110

 1.105

 1.100

 1.095

 1.090

 1.085

 1.080

 1.075

 1.070

■ Control ■ 10 pphr ■ 15 pphr ■ 20 pphr

g/
cm

3

GUR 30µm hydrophyllic grade GUR 60µm hydrophyllic grade

Fig. 4: Part Weight, Density

GUR®

Ultra High Performance Polyethylene Powder

Properties Unit Test Method GUR 30µm  
hydrophyllic grade

GUR 60µm  
hydrophyllic grade

Density g/cm3 ISO 1183 Method A 0.93 0.93

Viscosity Number ml/g ISO 1628 Part 3 2200 3600

Morphology Special Special

Bulk Density g/cm3 ISO 60 0.26 0.45

Particle Size 
Distribution µm Light scattering 

technique

D10 ~ 13
D50 ~ 32
D90 ~ 60

D10 ~ 30
D10 ~ 60
D10 ~ 90

Melting Point °C ISO 3146 130-135 130-135

Vicat Softening Point °C ISO 306 80 80
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Compatibility
Figure 5 shows the PU/GUR UHMW-PE matrix and 
compatibility. Because of its non-melting nature 
the GUR UHMW-PE remains as discrete particles, 
which allows it to retain its inherent properties. 
Matrix integrity results from a combination of 
compatibility and particle morphology.

Dosage
10 to 15 pphr of GUR UHMW-PE is suitable to 
obtain the key performance advantages. The results 
and recommendation serve as a starting point for 
further optimization. Comparable results are expec-
ted in the full range of polyurethane types.

Safety
Consult the Material Safety Data Sheet prior to 
handling GUR UHMW-PE resins. Resins are relative-
ly inert and are used in a variety of specific applica-
tions requiring regulatory approval.  
Inquire for specific standards. Fig. 5


