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Thermal analysis of asperity in spherical plain bearing
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Abstract; To study the frictional heat of the asperity on friction pair of the inner and outer rings of spherical plain
bearing during relative sliding process, the model of a hemispherical asperity sliding relative to a smooth plane is
established. The steady-state temperature rise of the inner and outer rings in the asperity contact zone is calculated
with integrating the temperature rise caused by point heat source. The temperature rise distributions of the contact
zone under elastic contact and plastic contact were calculated respectively, and then the temperature rise along the
velocity direction under different angular velocities and loads was examined. The maps of the maximum flash
temperature in the contact zone of two different types of spherical plain bearings are presented. The results show that
the temperature rise of the asperity in contact zone is symmetrically distributed, and the maximum temperature rise
is at the center point. The temperature rise at the trailing edge of the outer ring is greater than that at the leading
edge, and the maximum temperature rise appears at the position of trailing edge. The higher the angular velocity or
load, the higher the temperature rise. Under low-speed and heavy-load conditions, the maximum flash temperature
of the asperity is low, and in case of high-speed conditions, the maximum flash temperature is high. To prevent the
spherical plain bearing from being damaged due to excessive heat generation caused by asperities, the control of
loads and angular velocities should be noticed.
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Fig.1 Contact model of asperity with plane
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Tab.1 Material parameters of spherical plain bearing( P26090B-G )
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Fig.3 Temperature rise distribution in elastic contact zone
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Fig.4  Temperature rise distribution under different angular
velocity during elastic contact
K5 Hw= 20rad - s I, AFEEA TR THE
O, ATRAZE B AT N A, TR PR D4
PR, e T O R

/R
B 5 SRR ARERET THEAS R
Fig.5 Temperature rise distribution under different load during

elastic contact

2.2 BBk
SAVERE SR p 1H K 4.018 GPa, #Efil X 242
R=(W/p, -m)". (13)

BWw=20rad - s, W=2N. HR(13):R{G R =
12.59 pm. THHEHRFHE A 6 R,

FE 6 R, IR AR EROGE T A0 = 972 °C,
NEFHC S, AN RTE A0 = 9.50 °C [ FHUE
PRfE T AR FAh X VR AR B K TR AR T

W17 hyaidir 2 NI SRR B T ARk X
PR FHEN. B8 M w = 20 rad - s i, R[FZ R



12 . MoK O T

52 %

A O B RS SRR T A2 L.

(b) Fhl
Eo ZHEEMXIEFSDMH

Fig.6 Temperature rise distribution in plastic contact zone
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Tab.2 Material parameters of spherical plain bearing( WMLS17R)
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