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INTRODUCTION 

A High-Temperature Pin-on-Disc Tester has been designed and constructed by the Georgia 

Tech Tribology & Rheology Laboratory for Lubrizol Corporation to meet specifications outlined 

in our letter of April 28, 1992 and modified during a telephone conversation on July 17, 1992 . 

. 
The tester provides the conventional stationary pin end sliding against a rotating disc. face. A 

sliding velocity of 0.11 to 5.5 mls is available. The temperature of the sealed disc enclosure with 

liquid bath can be regulated to 350°C. A load of up to 250 N is applied pneumatically. A bath 

thermocouple, friction force transducer and disc rpm sensor are provided. 

DEVICE CONCEPT 

• 
The pin-on-disc machine is similar in concept to a machine which has been used 

extensively in the Georgia Tech Tribology & Rheology Laboratory with design improvements. 

Detail component drawings are included in the appendix. (Dimensions are in inches.) Load is 

applied by gas pressure acting on the differential ·area of the two journals (20.32 and 38.1 mm 

diameter) of the spindle shaft. The bearings and seals -:on these journals are sliding in rotation -

thereby eliminating seal friction in the disc normal load direction. The lubricant is ATF. The 

spindle shaft is connected to the disc by a disc adapter which serves to thennally isolate the hot 

disc from the spindle assembly. Rotation of the spindle shaft is affected by a toothed belt pulley 

driven shaft acting through a ball spline. The disc is fastened to the adapter with a nut, draw bolt 

and washer. The locating surfaces of the disc adapter were ground while the spindle was rotating 

in its housing to assure true running. 

The disc enclosure is sealed to retain a liquid lubricant bath and two fittings are provided 

for liquid circulation. Heat is provided with four SOW (at 120V) cartridge heaters. 350°C is 



reached in about 1 hour of heating. One thermocouple resides in the liquid bath. Another 

thennocouple fitting has been provided so that the temperature of a drilled pin/pin block may be 

measured. The pin runs against the disc at a radius of about 21 mm. Rotation is clockwise as 

seen from the pin. Friction force is measured by a pair of elastic beams which connect the 

enclosure with the spindle housing. These beams are fitted with strain gauges (Micro 

Measurements Group CEA-06-125 UW-120) in a full bridge for temperature and nonnal force 

compensation. They are bonded by high-temperature epoxy. Excitation. voltage is 12V and with 

a signal conditioner gain of 200 a sensitivity of 0.09 V/N (0.4 Vflbf) is obtained with a friction 

force/normal force cross talk of about 1%. The zero shift on heating to 350°C from ambient is 

about 0.4V (200 gain). 

Rotational speed of the disc is measured by a magnetic pickup and toothed wheel (30 

teeth). The normal force can be accurately determined from the pressure of regulated gas acting 

on a differential area of 815.4 mm2 (1.264 in2
). A clean supply of gas at 60 to 200 psig (0.4 to 

1.4 MPa) is required at the regulator supply port."' A 'Alp motor and speed control (120V) are 

provided. Two sets of motor pulleys and belts are use(l to provide the full rotal.ing speed range 

of 0.11 to 5.5 m/s. 

TESTER OPERATION 

A detail drawing of the pin and disc is provided in the appendix. To install pin and disc 

specimen the disc is placed on the disc adapter within the enclosure. The V..-28 nut is tightened 

to 7 Nm (60 in-lb) while holding the shaft by the %-24 nut at the opposite end. The shaft is 

pushed toward the spindle housing as far as it will travel. The pin is placed in the pin holder and 

with a .25 to .5 mm shim (0.1 0 to 0.20 in) between the pin and disc the pin is pushed as far as 



possible toward the spindle housing. The two large (8-32) pin holder screws are then tightened. 

The friction force transducer is calibrated by applying a known horizontal force (with a 

mechanical force gauge or a pulley and weight) to the enclosure while noting the output from the 

. 
signal conditioner. The nonnal force cross-talk can similarly be obtained for no rotation by 

applying a regulated gas pressure while noting the signal output. The friction signal should be 

zeroed at the temperature and load for the particular test. 

Great care is required to prevent damage to the strain gauges mounted on the beams. 

Tools should not be allowed to strike these gauges. (In the event that one gauge on either beam 

fails, the transducer can be converted to half-bridge operation.) . 
4 

Oil level in the spindle housing should be checked about every ten hours of operation. 

Oil (automatic transmission fluid) should flow freely from the \it NPT port in the side of the 

housing. Oil is added by removing the 5116-24 set screw and 3/16 inch steel ball from the 

housing top. 



REQUIRED INSIRUMENIATION 

1) Thermocouple reading device - type K 

2) . Temperature controller - 120V output 

3) Strain gauge signal conditioner- 12V excitation, gain approximately 200, selectable low
pass ftlter 

.. 



APPENDIX 

COMPONENT DRAWINGS 
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