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Effects of Carbon Nanotubes on the Friction Property of Ceramic
Brake as Auto Motive Braking Pads
XIE Mao-qing'?, WANG Lei-gang'”
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Abstract: Design and development of ceramic brakes with safety, environmental friendliness, and high performance for auto motives
are current research focuses. Carbon nanotubes were used as boosters to prepare ceramic brakes for auto motives. The effects of the
content of carbon nanotubes on microstructure, mechanical behavior, and wear rate of the friction materials were investigated.
Microstructures before and after wear testing were observed by using scanning electron microscopy (SEM) technique. The results
showed that carbon nanotubes can dramatically enhance the material cohesion. With increasing their content (<15%), the compressive
and shear strength of the friction material increased, together with the low and stable friction coefficient and wearing rate. The friction
material exhibited excellent thermal stability, and negligible thermal decay under 350 °C. However, further increase in content of carbon
nanotubes will decay the overall performance of the friction material.

Keywords: Carbon nanotube; brake pad; ceramic; friction material, mechanical property
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1.1 kiR

TEHURGEE, MG, WAL RDGE TR R IR A Al ZEERGCKE, BHATHR 15~30nm, K
528 10~30 um, VL7585 SEFEAKM B RN BRA 7 5 iERRER P E 24T 4E, B 3~5 pm, K& 2~5 mm
KiArs IWARPE FR A RE R AR Tk s, RS, A . 2w S, BRIRE,
FLEE 150~200 H, T4,
1.2 #EIE bR

DR KA Ay B s A R 10 37 78 o s R A AR SR PR R Je 2R T 20l o TR b, B 25 B e
AT 7 IR A IR AT, ARG R TE T EHIE R, %4 160 °C, E58K 50 MPa, # % N [H]
5 min/mm. HH5 1L 80~200 °C it B2Vl N AT AR 3, 2R PEHI 2 5 15 25050 RS o SEEG 1
ANERE S JE AR 7 e 1 s o

% 1 AENERBEEMBIEA (%)

Table 1 Composition of friction materials (%) for auto motive braking pads

TR, EAE R JEPRRERY WK e
Sample Phenolic resin Base material Carbon nanotube Others

1 15 15 0 70

2 15 15 5 65

3 15 15 10 60

4 15 15 15 55

5 15 15 20 50

6 15 15 25 45
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TR
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Fig.1 Effects of CNT content on compressive strength and shearing strength of friction materials
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Fig.2 SEM images of friction materials with CNT content of 0 (a) and 15% (b)
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Fig.3 Friction coefficient (a) and wearing rate (b) of different friction materials
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