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Deformation comparison between confined pressure and
non-confined pressure for friction material

LIU Jian—xiu" * X, HAN Chang-sheng®, ZHANG Zu-gen’s WANG Wu’
(1. Department of Mechanics and Eleciron Science, Zhengzhou Institute of Light Indusiry,
Zhengzhou450002, Henan, China;

2. Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China )

Abstract: The dynamic behavior and deformation properties of Cu-matrix powder metallurgy friction material under
impact loading with confined pressure and non-confined pressure is investigated. Quasi— static tests were performed
before the dynamic tests in order to make a comparison. The elastic modulus and elastic and plastic Poisson’ s ratios
were measured. Impact tests were conducted on Hopkinson pressure bar, strain rate hardening effect was observed at
strain rates under 1000 s ', whereas weakening effect was seen at higher strain rates, It was shown from microscop-
ic analysis that there were a large number of paralleling sliding cracks on the surface that induced material failure.
A large amount of carbon fiber tissue was found in cracks, which could resist the development of cracks. The plastic
deformation was dominated by sliding accompanying a small amount of twinning. The confined pressure improved the
material properties, value of the maximum stress, yield stress and dynamic young’ s modulus all were increased at
the same strain rate, Whatever confined pressure or non-confined pressure, only stripe like hard particles were bro-
ken. The experimental result indicates that the fine spheroid shape hard particles embedded in the matrix are re-
sponsible for the improved strenth of the material.
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