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Abstract: The contact characteristics and wear properties of Si;N, high temperature resistant all
ceramic radial spherical plain bearings were studied under high temperature conditions. Based on thermal-
mechanics coupling finite element simulation method, the temperature fields of the inner and outer rings of
the spherical plain bearings were analyzed. The wear tests were carried out by using self-developed high-
temperature spherical plain bearing test machine. The wear surface morphology and composition of differ-
ent contact areas of inner and outer rings were analyzed by scanning electron microscope and energy disper-
sive spectrometer, and the wear mechanism of all ceramic spherical plain bearings was proved. Results
show that the wear processs of all ceramic spherical plain bearings at 400 °C are mainly divided into a
running-in period with a significant increase in wear and a stable wear period with a slow increase in wear.
The wear areas are mainly divided into core bearing areas dominated by adhesive wear and oxidation wear,
and non-core bearing areas dominated by abrasive wear. The wear loss of the spherical plain bearings is as
108 pm under the condition of 200 N radial load, 2 Hz swing frequency and £25° swing angle, 25 000
swing times. The wear resistance is good and the running state is stable.

Key words: Si;N, ceramics; spherical plain bearing; high temperature environment; thermo-
mechanics coupling; wear mechanism
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Fig. 1 Si;N, ceramic spherical plain bearing structure

and motion loading diagram
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Tab.1 Main structure size parameters of Si;N,

full ceramic plain bearings mm

SME | Wl |l | SR | i | JFO | Fa | gF
SHC|SME | iR | R | B | RER | REE | K | WIE
D | 4 | B c | d | w [ h

B | 16 8 8 5 13 94 | 13.6 | 2.7

x2 BWEMBOYEER

Tab.2 Physical properties of ceramic materials
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Fig.2 Load and boundary conditions
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Fig.3 Temperature cloud map of bearing
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Fig.4 Temperature cloud map of the inner ring
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Fig.5 Temperature cloud map of the outer ring
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Fig.6 Equivalent stress cloud map of the inner ring
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Fig.7 Equivalent stress cloud map of the outer ring
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Fig.8 High temperature plain bearing testing machine
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Fig.9 Variation of bearing friction coefficient
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Fig.10 Change of radial wear displacement of bearing
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Fig.11 Wear area of spherical plain bearing
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