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Influence of C/hBN Lubricating Components on Properties of Copper-based
Powder Metallurgy Friction Materials
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(Institute of Mechanical and Electrical Engineering,Zhengzhou University of Light Industry,Zhengzhou 450002, China)

Abstract: In order to improve the stability of the friction performance of the material at high temperature and
increase the interfacial bonding effect of the lubricating component and the copper matrix, the powder metallurgy
process was used to prepare the copper-based powder metallurgy friction material with C/hBN as the lubricating
component. In this paper.the effects of C/hBN content and surface modification of electroless copper plating on the
microstructure, mechanical properties and friction and wear properties of f{riction materials were investigated. The
results show that proper addition of hBN as lubricating component can improve the friction coefficient and thermal
stability of the material. When the mass ratio of C/hBN is 6 : 3,the friction coefficient of the material is as high as
0. 472 at the braking speed of 350 km/h,the wear amount is relatively low,and the material shows relatively optimal
comprehensive properties. After copper plating on the surface of C/hBN, the density of friction material increases,the
hardness decreases slightly, the overall friction coefficient is more stable,and the wear amount decreases by 28% compared
with that without copper plating. Copper plating on the surface of C/hBN particles improves the interface bonding of C/
hBN-Cu,and the number of peeling pits on the friction surface decreases obviously during braking. The comprehensive
application of graphite and hBN lubricating components and surface copper plating treatment can effectively improve the
friction and wear performance of copper-based friction materials, which is conducive to the lightweight design of brake pads
and provides a theoretical basis for the application of C/hBN in copper-based friction materials.
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Table 1 Sample composition /%
Chemical composition
Samples No.
Cu Fe Sn Cr-Fe C hBN Others
Al 58 12 6 10 9 0 5
A2 58 12 6 10 6 3 5
A3 58 12 6 10 3 6 5
A4 58 12 6 10 0 9 5
A5 58 12 6 10 6 3 5

Note: The lubricating component of A5 sample is copper plated C/hBN.
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Element ~ Weight/%  Atomic/% Elemen v eicht Do tomicot

C 100 100 Cu 88.3 86.1
(6] 2.28 8.77
Sn 7.79 4.04
Fe 0.99 1.09
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(g)Point sweep 3 result . . (h)Point sweep 4 result ‘ (i)Point sweep 5 result
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Fe 30.09 23.69 Fe 82.34 80.21
C 6.12 22.38 Cu 15.83 13.55
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Fig. 1 Microstructure morphology images and EDS analysis of the four samples: (a) A1 sample; (b)A2 sample; (c¢)A3 sample;

(d) A4 sample; (e)Point sweep 1 result; (f)Point sweep 2 result; (g) Point sweep 3 result; (h)Point sweep 4 result; (i) Point sweep 5 result
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Fig. 6 Friction and wear surface morphologies images of the four samples
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Fig. 8 SEM images of C/hBN uncoated and Cu-coated samples: (a) Uncopper-plated sample; (b) Figure a partial enlargement;

(c¢)Copper-plated sample; (d)Figure ¢ partial enlargement
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