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Friction and Wear Behaviors of Brush Seal under High Temperature
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Abstract: The performance of turbomachinery can be improved by using brush seals. In recent years, brush seals are required to work
at higher temperature by advanced aero-engines. In order to study the wear behaviors between brush bristle tips and rotor, a high
temperature wear test rig based on electromagnetic heating is developed, and a wear test for GH5605 superalloy brush bristles is
completed with a temperature up to 700 ‘C and a line speed up to 100m/s. In order to study the friction and wear behaviors at brush
bristle cylindrical surfaces, an other wear test is completed based on SRV friction and wear testing machine. The test results show that
the wear mechanism between the bristle tips and the wear-resistant coating on rotor surface is mainly abrasive wear. As the
temperature rising, the oxide at bristle tips increases and rough oxide layers may appear on the brush bristle cylindrical surfaces. The
temperature has a significant effect on the wear behaviors of brush bristle cylindrical surfaces. The cylindrical surfaces show adhesive
wear characteristics under room temperature. However, when the test temperature reaches to 300 ‘C and 700 °C, the oxidation of
brush bristle cylindrical surfaces weakens the adhesive wear effect, and reduces the friction factor and wear rate. The research reveals
the wear mechanism of brush seal and the influence of high temperature conditions, which provides theoretical guidance for
improving the wear performance of brush seal.
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Fig. 1 Schematic diagram of brush seal
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Table 1 Parameters of the tested rotor and

brush seal specimens

Parameters Values
Outer diameter of the rotor / mm 300
Radius interference / mm 0-0.1
Bristle lay angle / (°) 45
Angular width of brush seal specimens / (°) 10
Diameter of brush bristles /mm 0.1
Material of bristles GHS5605
Coating material NiCr-Cr;C,
Coating thickness / mm 0.3
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Fig.3 Wear test scheme of brush bristle cylindrical surfaces
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Table 2 Wear test parameters of the bristle

cylindrical surfaces

Test Temperature/ Load/ Amplitude of Frequency/ Time/

number C N motion / mm Hz min

a Room 5 0,05 20 30
temperature

b Room 10 +0.05 20 30
temperature

c 300£10 5 +0.05 20 30

d 300£10 10 +0.05 20 30

e 700£10 5 +0.05 20 30

f 700£10 10 +0.05 20 30
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Fig. 4 Initial topography and elements distribution of bristle tips
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Fig. 7 Morphology of cylindrical surfaces after 700 C wear test
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