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During wheels-up emergency landings, wear and heat phenomena underneath the dry friction between the 
aircraft and the runway might endanger the passengers. Thus it is mandatory to design experiments to study and 
characterize said phenomena. At this stage of research, the most accessible solution consists of laboratory 
experiments, that is to say at a lower scale. The aim of the research work is to design tribological laboratory 
experiments that are representative of wheels-up situations. 
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1. Introduction 

During emergency landing or crash situations wherein an 
aircraft’s “belly” is directly in contact with the runway, 
the passengers are exposed to risks of fire and fatal 
deceleration. Within that context, a research project 
(PHYSAFE) funded by the French DGAC started in 
August 2015. Part of the research aims at developing 
testing means and facilities to study and characterize the 
high energy rubbing contact between the aircraft’s 
primary structure materials (metallic or composite) and 
the ground. 
 
The focus of the part of the PhD work to be presented is 
on the study and characterization of the friction process 
(i.e. wear & heat) in the studied pad-on-rotating-disc 
tribosystems. 

2. Methods 

As a guide for the design of fully representative 
experiments of wheels-up landing situations, the first 
ever concrete pad on rotating disc (Al2024 or T700/M21) 
experiments were carried in laboratory [1], in order to 
phenomenologically study and characterize the 
tribological behavior of tribosystems partially similar to 
those of scale one (from the velocity, charge and duration 
points of view). 

3. Discussion 

The study is conducted within the three bodies tribology 
framework [2], with respect to a thermodynamical energy 
balance (1st Principle), which brings to the fore the need 
to determine the nature of the third body (wear) and the 
temperature values in a tribosystem. The characterization 
is multiscale and multi-physics as it is based on 
multiscale observations, various physico-chemical 
(EDX, DRX) and thermal (thermocouples, infrared 
thermography) measurements. 

 
The understanding of the phenomenological heat process 
requires the reconstruction of the heat scenario from its 
characterization. As a matter of fact, in a tribosystem with 
a metallic disc, a third body layer develops on the disc 

surface, and it is essentially composed of chemical 
elements provided by the concrete pad. Once it has 
settled on the surface of the worn metallic disc, its surface 
temperature is modified as it starts to partially carry the 
load. Meanwhile, the phenomenological heat process in 
a tribosystem with a Carbon Fibers Reinforced Polymer 
(CFRP) composite disc seems to be different. 
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