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Tribological properties of 3D needled C/SiC brake materials

YANG Shangjie, FAN Shangwu” ., ZHANG Litong, CHENG Laifei

(National Key Laboratory of Thermostructure Composite Materials, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: 3D needled C/SiC brake materials were prepared by a combination of chemical vapor infiltration (CVD)
and reactive melt infiltration (RMI). The tribological properties of the as- manufactured C/SiC composites were
systematically studied by MM — 1000 tribological tester. The microstructure characteristics of the friction surface
and wear debris were observed by optical microscope and SEM, respectively. The results indicate that at the same
braking speed the dry friction coefficient falls down with the increase of braking pressure; and at the same braking
pressure the dry friction coefficient firstly increases and then decreases with the increase of braking speed. The dry
friction coefficient falls down obviously as the initial braking temperature rising. The wet friction coefficient fades

down a little (about 8% of the dry friction coefficient) and recovers quickly. The static friction coefficient is about

0.56~0.61. The wear rate arises with the increase of braking speed at the same braking pressure. When the

braking speed is more than 20 m/s, the wear rate increases obviously with the increase of braking pressure.
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Table 1 Tribological test parameters under dry,

wet and static conditions ™

Tcsl%n‘g Inertia/  Braking Braking speed/ (mes 1)
condition  (kgem?) pressure/MPa

0.5 5,10,15,20,25,28
Dry 0.235 0.7 5,10,15,20,25,28

0.9 5,10,15,20,25,28
Wet 0.235 0.9 28
Stability 0.235 0.9 —

% Testing twenty five times under every dry conditions; Testing

five times under wet conditions and static conditions.
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Table 2 Tribological test parameters for the effect

of initial braking temperature on the friction

properties of C/SiC brake materials”

. . Braking Braking Initial braking
Testing Inertia/ , ,
diti Ckgom?) pressure/  speed/ temperatures/
condition .
& MPa (mes™ 1) C

50, 100, 150,

Dry 0. 435 0.9 28 _
200, 250, 300

% Testing five times under every braking conditions.
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Fig. 1 Relationship between friction coefficient of
C/SiC brake materials and initial braking speed or

braking pressure under dry braking condition
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Fig. 2 Optical micrographs of typical friction surface of C/SiC brake materials at different

initial braking speeds under 0. 9 MPa braking pressure
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ig. 3 SEM images of wear debris of C/SiC brake materials at different initial braking speeds under 0. 9 MPa braking pressure
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Fig. 4 Optical photographs of C/SiC brake disks at different initial braking speeds under 0. 9 MPa braking pressure
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Fig.5 SEM images of wear debris of C/SiC brake materials under different braking pressures at initial braking speed of 28 m/s
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Fig. 6 Typical brake curves of C/SiC brake materials at different

initial braking speeds under 0. 9 MPa braking pressure
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Fig. 7 Typical braking curves of C/SiC

brake materials under wet condition
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the friction surfaces of C/SiC brake materials
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ultrasonics

E. MANUFACTURING/

PROCESSING

assembly

autoclave

automation

braiding

casting

chemical vapour deposition
(CVD)

compression moulding
consolidation

cure

cutting

extrusion

fibre conversion processes
filament winding

forging

forming

heat treatment

injection moulding
isostatic processing
joints/joining

knitting

lay-up (manual/automated)
liquid metal infiltration
machining

melt-spinning

moulding compounds
powder processing

preform

prepreg

pultrusion

recycling

resin film infiltration (RFD
resin flow

resin transfer moulding
(RTM)

sintering

slip casting

stitching

surface treatments

tape

thermal analysis
thermoplastic resin
thermosetting resin
tooling

tow

weaving

(from Com posites Part A)



