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Worm gears are usually lubricated with liquid or grease-like lubricants. For many applications, e.g. in 
vacuum, where liquid lubricants lose their suitability, the use of dry lubricated gears can be considered 
reasonable. Depending on the properties of dry lubricants, the tribological behavior in tooth contact can be 
influenced. Through measurements on a twin disc machine, the tribological behavior of dry lubricants for use 
in worm gears is determined here. For this purpose, dry lubricants consisting of PA-PTFE-cb compounds with 
PA46 and PA66 as matrix polymers will be used, whereby a steel disc of 16MnCr5 and a bronze disc will be 
used as contacting surfaces. 
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1. Introduction 

In drive technology, worm gears are used for single-

stage transmission of torques, whereby these are usually 
lubricated with oil or grease. Due to their properties, 
these types of lubrication may be limited or even 
completely excluded in many applications, e.g. in 
vacuum. Therefore, mixtures of conventional polymers 
with solid lubricants, such as polytetrafluoroethylene 
(PTFE), can be used in such applications. 

PTFE is characterized by a wide temperature range 
(-250...+270 °C), high chemical resistance and very 
good non-stick properties, which under tribological 
conditions lead to low friction coefficients [1]. 
Compared to PTFE, polyamides (PA) are characterized 
by high coefficients of friction in relative movement 
with steel counterparts. Due to their relatively high 
modulus of elasticity, they can, depending on their 
structure, also be used at high loads and higher 
temperatures (up to 100 °C) [2].  
In this work, the tribological properties of PA-PTFE-cb 
compounds obtained by reactive extrusion of PA and 
radiation-modified PTFE are investigated to test their 
suitability for the lubrication of worm gears. 

2. Methods 

For the tribological characterisation of these compounds 
the MEGT twin disc machine was used, see Figure 1.  

 
Figure 1: schematic representation of the test rig 

The test rig consists, among other things, of a test unit, a 
load unit and two controllable electric motors, which 
can be independently driven to set an arbitrary slide-to-

roll ratio. The test unit consists of a steel disc, a bronze 
disc and the compound material to be tested. The solid 
lubricants used were PA-PTFE-cb compounds with 
PA46 and PA66 as matrix polymer. The manufacturing 
process and the characterization of these dry lubricants 
were presented by IPF in the first part of this series. 

3. Results and Discussion  

 

Figure 2: Influence of irradiated PTFE-types on PA46-

PTFE-cb from Block-On-Ring experiments, 𝑝=2 MPa, 𝑣=0.5 m/s 

Figure 2 shows the influence of chemical bonded PTFE 
on the friction coefficient of PA46, obtained in a Block-

On-Ring test rig. In this work, the tribological properties 
of these compounds with others will be examinated on a 
twin disc machine, see Figure 1. 
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