
 
Engineered plastics for
nacelle yawing slide pads

RE N E WA BLE E N E RGY

Application challenges

In order to ensure a smooth and silent 
yawing process within wind turbine nacelles, 
over an extended period of time, and in 
all possible weather conditions, there are 
several application hurdles.

The yawing slide bearing system allows the 
wind turbine nacelle to head perfectly into 
the wind, which is required to prevent blade 
fatigue, and for optimum energy generation. 
The system also supports wind forces that are exerted in any weather condition, 
and the full weight of the turbine, including the nacelle and the rotor.

The yawing slide bearing system is based on a yawing ring and a number of 
calipers, which act as a large slew bearing. The calipers hold the slide pads in 
position while sliding over the yawing ring.

Typically, grease is manually applied in order to reduce noise, and to prevent the 
metal yawing ring from corrosion. Engineered plastics, however, can eliminate the 
need for manual greasing, and can significantly lower the amount of corrosion, 
wear, and noise levels in yawing slide bearing systems.

Key requirements

•	 Low to very low wear, to 
minimize need for replacement 
during lifetime

•	 Low stick-slip, so low noise

•	 Medium friction, to provide 
some part of required break 
torque

•	 High creep resistance 

•	 Ductile behavior in case of 
concentrated loads (tilting 
nacelle by extreme weather 
conditions)

•	 Typical lifetime minimum 10 
years, preferably last turbine 
lifetime (25-40 years) 
 

Customer benefits

•	 High reliability of the yawing 
system, due to extensive 
proven performance and 
prequalification test data 
provided by the Advanced 
Materials Division of Mitsubishi 
Chemical Group (MCG)

•	 Cost savings versus roller 
bearing concept (average 20%)

•	 Cost savings through longer 
time between service intervals 

 
Our recommendation:

•	 Nylatron® NSM PA6 (grey)

•	 Ertalyte® SLP PET-P (blue) NEW

•	 Ertalyte® TX PET-P (light grey)

•	 Ertalyte® PET-P (natural white) 

Ertalyte® PET and Ertalon® /  Nylatron® PA 
solutions for the yawing slide bearing system



RE N E WA BLE E N E RGY

All statements, technical information and recommendations contained in this publication are presented in good faith and are, as a rule, based upon tests and such tests are believed to be reliable 
and practical field experience. The reader, however, is cautioned, that Mitsubishi Chemical Advanced Materials does not guarantee the accuracy or completeness of this information and it is the 
customer’s responsibility to determine the suitability of Mitsubishi Chemical Advanced Materials’ products in any given application. Ertalyte is a registered trademark of the Mitsubishi Chemical 
Advanced Materials group of companies. Design and content created by Mitsubishi Chemical Advanced Materials and are protected by copyright law. Copyright © Mitsubishi Chemical Advanced 
Materials. All rights reserved. MCM GL 00148 | November 30, 2020

Material 
Benchmarking
Slide pads that are utilized where 
high compressive loads are 
distributed, can be machined from 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P. Ertalyte® PET-P 
solutions exhibit the lowest amount 
of wear when moving against 
smooth counter surfaces, while PA6 
based materials outperform all 
others when abrading rough counter 
surfaces.

Even though the internal lubricants 
in materials from Mitsubishi 
Chemical Advanced Materials 
decrease overall wear rates, they 
also possess lower friction and  
load-carrying capabilities as a result. 

Due to these characteristics, 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P are the industry 
standard in this market and can be 
adapted in accordance to the 
roughness of the yaw rings.

Our 
Recommendations
• Nylatron® NSM PA6 (grey)
• Ertalyte® SLP PET-P (blue) NEW
• Ertalyte® TX PET-P (light grey)
• Ertalyte® PET-P (natural white)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Not Lubricated 
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at WindPower Conditions 
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F-U4  

(= 12MPa, dry; not greased, so beyond material PV limits)

Wear at WindPower Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-gr-F-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Test conditions:
•	  Pressure 3 [Mpa] 

= 435 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Unlubricated
•	  Counter surface type: 

C35 steel
•	  Counter surface 

roughness: grinded in 
X direction only, to Ra 
0.70 – 0.90 µm

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at Standard Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)

Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33  

[m/sec] = 65 [ft/min]
•	 Lubricated: Castrol-Tribol
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

All statements, technical information and recommendations contained in this publication are presented in good faith and are, as a rule, based upon tests and such tests are believed to be reliable 
and practical field experience. The reader, however, is cautioned, that Mitsubishi Chemical Advanced Materials does not guarantee the accuracy or completeness of this information and it is the 
customer’s responsibility to determine the suitability of Mitsubishi Chemical Advanced Materials’ products in any given application. Ertalyte is a registered trademark of the Mitsubishi Chemical 
Advanced Materials group of companies. Design and content created by Mitsubishi Chemical Advanced Materials and are protected by copyright law. Copyright © Mitsubishi Chemical Advanced 
Materials. All rights reserved. MCM GL 00148 | November 30, 2020

Material 
Benchmarking
Slide pads that are utilized where 
high compressive loads are 
distributed, can be machined from 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P. Ertalyte® PET-P 
solutions exhibit the lowest amount 
of wear when moving against 
smooth counter surfaces, while PA6 
based materials outperform all 
others when abrading rough counter 
surfaces.

Even though the internal lubricants 
in materials from Mitsubishi 
Chemical Advanced Materials 
decrease overall wear rates, they 
also possess lower friction and  
load-carrying capabilities as a result. 

Due to these characteristics, 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P are the industry 
standard in this market and can be 
adapted in accordance to the 
roughness of the yaw rings.

Our 
Recommendations
• Nylatron® NSM PA6 (grey)
• Ertalyte® SLP PET-P (blue) NEW
• Ertalyte® TX PET-P (light grey)
• Ertalyte® PET-P (natural white)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Not Lubricated 
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at WindPower Conditions 
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F-U4  

(= 12MPa, dry; not greased, so beyond material PV limits)

Wear at WindPower Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-gr-F-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Test conditions:
•	  Pressure 3 [Mpa] 

= 435 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Unlubricated
•	  Counter surface type: 

C35 steel
•	  Counter surface 

roughness: grinded in 
X direction only, to Ra 
0.70 – 0.90 µm

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at Standard Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)

Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33  

[m/sec] = 65 [ft/min]
•	 Lubricated: Castrol-Tribol
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

All statements, technical information, recommendations, and advice are for informational purposes only and are not intended and 
should not be construed as a warranty of any type or term of sale. The reader, however, is cautioned that Mitsubishi Chemical Advanced 
Materials does not guarantee the accuracy or completeness of this information and it is the customer’s responsibility to test and assess 
the suitability of the products of Mitsubishi Chemical Advanced Materials in any given application or for use in a finished device.  
Ertalon® / Nylatron®, Ertacetal® and Ertalyte® are registered trademarks of Mitsubishi Chemical Advanced Materials.    
Design and content created by Mitsubishi Chemical Advanced Materials and protected by copyright law.  
Copyright © 2022 Mitsubishi Chemical Advanced Materials. All rights reserved.  

Europe 
Mitsubishi Chemical  
Advanced Materials NV
Galgenveldstraat 12
8700 Tielt, Belgium
T +32[0] 51 42 35 11 
F +32[0] 51 42 33 10
contact@mcam.com
 

North America 
Mitsubishi Chemical  
Advanced Materials Inc.
2120 Fairmont Avenue
PO Box 14235 - Reading, PA 19612-4235
T 800 366 0300 | +1 610 320 6600
F 800 366 0301 | +1 610 320 6638
contact@mcam.com

Asia-Pacific 
Mitsubishi Chemical  
Advanced Materials Asia Pacific Ltd. 
Unit 7B, 35/F, Cable TV Tower, 
9 Hoi Shing Road, Tsuen Wan, Hong Kong
T +852 2470 26 83
F +852 2478 99 66
contact@mcam.com mcam.com

Material benchmarking

Slide pads that are utilized where high 
compressive loads are distributed, can 
be machined from Ertalon® / Nylatron® 
PA6, and Ertalyte® PET-P. Ertalyte® 
PET-P solutions exhibit the lowest 
amount of wear when moving against 
smooth counter surfaces, while PA6 
based materials outperform all others 
when abrading rough counter surfaces.

Even though the internal lubricants in 
materials from MCG Advanced Materials 
decrease overall wear rates, they also 
possess lower friction and load-carrying 
capabilities as a result.

Due to these characteristics, Ertalon® / 
Nylatron® PA6, and Ertalyte® PET-P are 
the industry standard in this market and 
can be adapted in accordance to the 
roughness of the yaw rings.

All statements, technical information and recommendations contained in this publication are presented in good faith and are, as a rule, based upon tests and such tests are believed to be reliable 
and practical field experience. The reader, however, is cautioned, that Mitsubishi Chemical Advanced Materials does not guarantee the accuracy or completeness of this information and it is the 
customer’s responsibility to determine the suitability of Mitsubishi Chemical Advanced Materials’ products in any given application. Ertalyte is a registered trademark of the Mitsubishi Chemical 
Advanced Materials group of companies. Design and content created by Mitsubishi Chemical Advanced Materials and are protected by copyright law. Copyright © Mitsubishi Chemical Advanced 
Materials. All rights reserved. MCM GL 00148 | November 30, 2020

Material 
Benchmarking
Slide pads that are utilized where 
high compressive loads are 
distributed, can be machined from 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P. Ertalyte® PET-P 
solutions exhibit the lowest amount 
of wear when moving against 
smooth counter surfaces, while PA6 
based materials outperform all 
others when abrading rough counter 
surfaces.

Even though the internal lubricants 
in materials from Mitsubishi 
Chemical Advanced Materials 
decrease overall wear rates, they 
also possess lower friction and  
load-carrying capabilities as a result. 

Due to these characteristics, 
Ertalon® / Nylatron® PA6, and 
Ertalyte® PET-P are the industry 
standard in this market and can be 
adapted in accordance to the 
roughness of the yaw rings.

Our 
Recommendations
• Nylatron® NSM PA6 (grey)
• Ertalyte® SLP PET-P (blue) NEW
• Ertalyte® TX PET-P (light grey)
• Ertalyte® PET-P (natural white)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Not Lubricated 
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at WindPower Conditions 
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F-U4  

(= 12MPa, dry; not greased, so beyond material PV limits)

Wear at WindPower Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-gr-F-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Wear at Standard Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)
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Wear at WindPower Conditions
Test method: A: “pin-on-disk”, ISO 7148-2-pl-A-dr-F4-U4 (= 12MPa; greased)
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Test conditions:
•	  Pressure 3 [Mpa] 

= 435 [PSI]
•	  Sliding velocity: 0.33 

[m/sec] = 65 [ft/min]
•	 Unlubricated
•	  Counter surface type: 

C35 steel
•	  Counter surface 

roughness: grinded in 
X direction only, to Ra 
0.70 – 0.90 µm

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]

Wear at Standard Conditions
Test method: A: “pin-on-disk”,  

ISO 7148-2-pl-A-dr-F4-U4 (= 3MPa, dry; not greased)

Test conditions:
•	  Pressure 12 [Mpa] 

= 1740 [PSI]
•	  Sliding velocity: 0.33  

[m/sec] = 65 [ft/min]
•	 Lubricated: Castrol-Tribol
•	  Counter surface type: 

42CrMo4 (EN10083)
•	  Counter surface 

roughness: turned; so 
grooves in circumferential 
direction only, to Ra 
0.7–0.9 µm and 
Rmr(50%) > 50 

•	  Ambient temperature: 
23 [°C] = 73.5 [°F]

•	 Humidity: 50% [RH]
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Wear at standard conditions

Wear at wind power conditions
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Wear at wind power conditions


