
TRIBOLOGY UPDATE: ISSUE 31 – DECEMBER 2015 
 

This is the latest issue of our Tribology Update newsletter. The last year has been 

exceptionally busy for us, so we have a lot to report. For further information, we can 

be contacted by e-mail at info@phoenix-tribology.com. 

 

WORK IN PROGRESS – PRODUCT DEVELOPMENT: 
 

TE 77 Surface Profile Project 

 

 
 

We currently have a project running in collaboration with national Centre for 

Advanced Tribology at Southampton (nCATS) to develop a low cost, in situ, surface 

measuring system for the TE 77, this to be used in conjunction with stop-start test 

procedures. The idea is to run tests at maximum stroke length (25 mm), periodically 

stopping the motion, with the reciprocating head at one end of the stroke, such that the 

plate wear scar is exposed to the maximum extent. A measuring head, with three 

diamond styli, is then brought into contact with the surface and indexed from the mid-

stroke position to stroke end and onto the unworn specimen surface. The idea is not to 

achieve an absolute wear measurement, but to get an indication of progressive 

changes to surface topography. 

 

Autoclave Harmonic Fretting Rig 

 

We have completed proof of concept tests on an autoclave fretting rig, comprising a 

simple, two-part, miniature autoclave, containing a test assembly. Two fixed 

specimens are mounted on lever arms, on either side of two moving specimens, and 

loaded by a stainless steel spring, tensioned between the levers. The moving 

specimens are carried on flexural springs, allowing one degree of freedom along the 

vertical axis. The complete assembly is mounted on a voice coil actuator and vibrated 

along the vertical axis, in order to induce relative motion between the pairs of moving 

and fixed specimens. Relative motion is thus generated without the requirement to 

transmit driving motion into the autoclave through seals or bellows. 
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Specification: 

 

 Maximum water temperature:   220 C 

 Maximum working pressure:   24 bar 

Maximum contact load:   2 N 

 Frequency:     20 to 60 Hz 

 Stroke:      10 to 100 microns 

 

Volume Wear Project 

 

 
 

It always takes longer to get projects off the ground, but we finally have the external 

stimulus and funding necessary to prompt development of our proposed ten-station, 

multi-function, wear generating machine. The first prototype is due for evaluation by 

Falex Tribology NV, in January. 

 

Tests can be performed dry and lubricated, with the option of the addition of abrasive 

particles. Both continuous sliding and oscillating motion are available, with the 

following test geometries: 

  
 

Maximum Rotational Speed:    3000 rpm 

Maximum Oscillation Speed:    5 Hz 

Maximum Oscillating Stroke:    +/- 45° 

Maximum Load per Test Station:   500 N 

 



Valve Impact Rig 
 

 
 
We are currently developing a valve impact rig, a key feature of which has been 

devising a simple and cheap means of manufacturing different cam-shafts and cam 

profiles. This becomes significantly easier if we use a cam roller follower as opposed 

to a bucket tappet or finger follower; we can simply mill cam profiles and eliminate 

the requirement for grinding. 

 

The main body of the rig comprises two cylinders joined by a fine thread. This allows 

the relative positions of cam-shaft and test assembly to be adjusted to accommodate a 

wide range of different valves sizes. This arrangement also allows the valve clearance 

to be adjusted. The valve seat is heated by resistance heaters and the valve head by 

hot air jet. 

 

WORK IN PROGRESS – IN PRODUCTION: 
 

TE 72 Indexing Block on Ring 

 

  
 

The TE 72 two roller machine has continued to evolve. The linear slide assembly that 

allows one roller to be indexed, axially, relative to the other roller, is rotated through 

90 degrees and fitted with a block-on-ring test adapter. 

http://www.phoenix-tribology.com/cat/at2/leaflet/te72.htm


This allows tests to be performed either with the conventional block-on-ring 

arrangement, or, with the slide motorized, in reciprocating block-on-ring mode. 

Motorizing the slide also allows two roller tests to be performed with one roller 

indexed axially in a roller-on-drum configuration. 

 

WORK COMPLETED: 
 

TE 73H Two Roller Machine 

 

 
 

The first, new design, TE 73H machine has been delivered. One of the consequences 

of using a double epicyclic gear-box for speed modulation is that, because of the high 

reduction ratio associated with driving the output ring gear with a worm drive, 

extremely high precision control of speed difference can be achieved, this combined 

with the high torsional stiffness associated with a back-to-back gear, circulating 

torque design. For the first time ever (we think) we have been able to combine high 

transmitted torque and power with continuously variable slip rate, allowing rapid 

generation of traction-slip curves, through continuous variation of slip. 

 

TE 77 Modified Reciprocating Head and Line Contact Tooling 
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We have come up with an improved way of holding a cylindrical line contact 

specimen on the TE 77. This involves increasing the diameter of the vertical, 

cylindrical location in the reciprocating head, to accommodate a new, hardened, tool, 

which eliminates the requirement for direct clamping of the cylinder specimen. 

 

Increasing the size of the cylindrical location also allows the use of larger diameter 

ball holder tubes, so we are now able to offer 10 mm diameter ball in tube samples as 

standard. 

 

TE 92 Electro-chemical Cell and Potentiostat 

 

    
 

We have now produced a three rotating pin (or ball) on disc electro-chemical cell, 

used in conjunction with a Gamry Reference 600
TM

 Potentiostat/Galvanostat/ZRA, for 

the TE 92 Rotary Tribometer. 
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In order to provide enhanced precision at low loads, down to 1 N, we have combined 

the adapter with an alternative air-bearing loading system, derived from that used on 

the standard TE 93 Precision Rotary Tribometer. The precision low load adapter is 

available as a free-standing addition to all standard TE 92 machines. 

 

OTHER NEWS: 

 

National Centre for Advanced Tribology (nCATS) – Institution of Mechanical 

Engineers (IMechE) Tribology Trust Bronze Medal 

 

Tim Kamps our nCATS PhD student, co-sponsored with Southwest Research Institute 

(SwRI), has been awarded the IMechE Tribology Trust Bronze Medal. 

 

 

Cambridge Tribology Course 2016 

 

The next course will run from Monday 12
th

 to Wednesday 14
th

 September 2016. 

 

 

 

 

George Plint and David Harris 

Phoenix Tribology Ltd 
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