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ABSTRACT  
 
Research and /or Engineering Questions/Objective: (max. 100 words) 
 
The goals of this study were to study different high performance C-fiber reinforced SiC ceramic brake pads on a 
dyno with and without fly wheel and to evaluate, which modifications are required in order to modify the 
tribological behaviour of these brake pads on ceramic and metallic brake discs. Therefore, friction modifier resp. 
additives and two tribological test setups were compared, in order to find the most suitable way to develop 
ceramic brake pads for service or emergency brakes with different counterparts. The effect of the additives was 
studied with both test setups and finally compared. 
 
 
Methodology: (max. 150 words) 
 
Different C-fiber reinforced SiC ceramic brake pads were fabricated by the liquid silicon infiltration process and 
modified with additives up to about 15 vol.% (e.g. SiC, coke) and the residual silicon was removed partially 
from the C/SiC pads. All pads were prepared to dimensions of about 30x30x10 mm3. LowMet pads were used as 
reference. A ventilated ceramic brake disc (diameter ~ 380 mm), was selected as the counterpart. Additionally, a 
steel disc was applied in combination with the most promising ceramic pad material.  
On a self-designed dynamometer, almost all friction couples were investigated, on the one hand by fly wheel 
braking setup and on the other hand at the constant sliding speed setup, without fly wheels. The speeds were 
between 3 and 20 m/s and the braking pressures between 0.5 and 20 MPa. The COF, the temperature of the discs 
and pads and their wear rate were measured.  
 
Results: (max. 150 words) 
 
The COF of all studied friction pairings were between 0.3 at high speeds at about 20 m/s and 0.8 at low speed of 
about 3-5 m/s. This trend was reduced by the addition of coke and SiC and the extraction of silicon as well. Coke 
is the most suitable additive. Due to the addition of 15 vol. % of coke the wear rate was reduced significantly, 
compared to C/SiC pads without additives. The mentioned results were observed at constant sliding speeds 
without fly wheels and with fly wheels as well. Due to the higher power of the fly wheel tests, the wear rates are 
higher and were shifted to lower speeds, compared to the tests with constant sliding speeds. On the steel disc it is 
not necessary to remove the silicon, but the frictional properties were enhanced by the additives as well.  
 
Limitations of this study: (max. 100 words) 
 
There are difficulties to realise high braking pressures > 3 MPa at the constant speed setup resp. without fly 
wheels, and low braking pressures < 3 MPa with the fly wheel setup. This is due to the limitations of the self-
designed test rig and surrounding equipment, which limits the comparability of the tests. Furthermore, in terms 
of saving time and sample material, the sample dimensions are limited to 30x30x10 mm3.  
 
What does the paper offer that is new in the field in comparison to other works of the author: (max. 100 words) 
 
For the first time, the setup without fly wheels was compared with the fly wheel set up on the same test rig with 
realistic loads. Different brake pads with different types and amounts of additives are studied for the first time on 
a fly wheel equipped dynanometer. The most promising modified C/SiC pad material was tested on a metallic 
disc as well, and compared with the unmodified “standard” C/SiC pads. The 3rd-body formation was studied and 
compared for the most promising friction couple with the ceramic resp. steel disc counterpart. 
 
Conclusions: (max. 100 words) 
 
C/SiC pads with additives decrease the wear rates and can increase the COF as well, on ceramic and metallic 
discs. Furthermore, their tribological performance on both discs are very promising. Extracting silicon has the 
desired results for the COF, but the wear increases compared to the pads with the additives. Tribological tests 
with fly wheels show higher powers, which means the frictional work was done in a shorter time. Therefore, the 
wear was higher and shifted to lower speeds. Due to the addition of the additives in C/SiC, the differences of the 
COF between high and low speeds was reduced. 


