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Abstract. In this paper, the microstructure and frictional wear mechanism of iron based high 
temperature brake friction materials prepared by powder metallurgy are studied. The results 
show that iron based friction materials are mainly composed of iron matrix, graphite and hard 
phase. Under the working condition of rotating speed of 6000r/min, the frictional wear 
mechanism is mainly abrasive wear and slight oxidative wear. Under the working condition of 
rotating speed of 8800r/min, the frictional wear mechanism is mainly abrasive wear, adhesive 
wear and oxidative wear. 

1. Introduction 
Brake is the most important safety device for traffic vehicles and transportation equipment. It uses the 
frictional properties of friction materials to convert kinetic energy into thermal energy for braking and 
stopping [1]. At present, with the increase of high mobility and power density of vehicles, resulting in 
more severe working conditions and frequent failure of brake friction devices, friction materials for 
high temperature braking have become one of the key technologies to improve the braking 
performance and reliability of vehicles. 

At present, metal based friction materials are mainly used in high-speed and heavy load conditions. 
Metal-based friction materials include powder metallurgy and fused metal [2]. Powder metallurgy 
friction materials have been widely used in various large civil aircraft and high-performance military 
aircraft and other mechanical braking devices because of their advantages of high strength, long 
service life, good high temperature and good friction stability[3-7]. Iron-based friction materials have 
the largest amount of powder metallurgical friction materials, lower cost, good thermal stability, and 
strong adhesion resistance. 

The components and friction velocity of friction materials will affect the friction and wear 
properties and mechanism of materials. Yu Xiao [8] et al. studied the influence of the friction 
components of Fe, Al2O3 and SiO2 on the friction and wear properties of sintered alloys, the results 
show that the friction coefficient of the material with SiO2 is the smallest and the wear amount is the 
largest. Chen Jie et al. [9] studied the mechanism of the influence of the friction surface temperature 
on the friction and wear properties of iron-based friction materials. The results showed that with the 
increase of friction speed, the temperature of the friction surface kept rising, and the friction 
coefficient and wear amount of the materials showed a trend of first decreasing and then increasing. 

In this paper, the microstructure and wear mechanism of iron-based high-temperature brake friction 
materials prepared by powder metallurgy method under different working conditions are studied, 
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