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Wear-life models for self-lubricating spherical plain bearing

ZHANG Xiangpo, SHANG Jianzhong, CHEN Xun, ZHANG Chunhua, WANG Yashun
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract; Wear-life forecast of self-lubricating spherical plain bearing has very great significance to the operating security of equipment. To

meet the demand of wear-life calculation and forecast of self-lubricating spherical plain bearing, the wear-life models for self-lubricating thrust

spherical plain bearing and self-lubricating radial spherical plain bearing were created based on the principle of joint wear calculation method and

the wear mechanism of self-lubricating radial spherical plain bearing. The models proposed integrated the wear mechanism of self-lubricating radial

spherical plain bearing, the friction wear laws of materials, configuration, mating characteristic of the self-lubricating spherical plain bearing, and

function requirement. Especially, the configuration parameters and function requirement were more specific in the models to different types and

functions of self-lubricating spherical plain bearing. Example results and analysis on the models showed that the model can calculate the wear life

accurately, and it is more theoretical and has a good applicability to the special designed and applied self-lubricating spherical plain bearing

compared with the experiential calculation formulas used at present.
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Tab.1 Wear-life calculation formulas
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Fig.1 The schematic plan of geometry and joint wear calculation of self-lubricating thrust spherical plain bearing
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Fig.2 The schematic plan of geometry and joint wear calculation of self-lubricating radial spherical plain bearing
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Tab.2 Parameters and calculation results of self-lubricating thrust spherical plain bearing
4524 (mm) BB B AR TS5 R

R - o
C T S R D, P (N) f A SKF(h) AR (h) 1R
(min) — (°) % (%)
GX20F 14.5 13.8 20 12.5 30 31 23250 5481.9132  5481.9179 0.000
GX25F 16.5 16.7 22.5 14 34 34.5 34750 4711.598 4836.9863 2.592
GX30F 19 19 26 17.5 41 42 47500 3959.9156  4011.15%4 1.278
GX35F 22 20.7 28 22 49 50.5 67000 10 20 3310.9555  3356.2762 1.350
GX40F 27 21.5 32 24,5 57 59 86500 2852.4983  2885.2199 1.134
GX45F 31 25.5 36.5 27.5 64 67 112000 2482.9514 2569. 649 3.374
GX50F 33 30.5 42.5 30 69.5 70 137500 2365.6395  2366.2955 0.028

®3 BEBROCKXTHASHSHTEER
Tab.3 Parameters and calculation results of self-lubricating radial spherical plain bearing
45K 2% (mm) BB B AR o T A R
RS A G 22
c R P(N)  f(min) B () INA(h) A3 (h) (%)
o

GE 10 UK 6 8 2162.5 2592.0865 2498.2638 3.620

GE 12 UK 7 2850 2289.4338 2211.5478 3.402

GE 15 UK 9 11 4375 1849.4397 1852.2841 0.154

GE 17 UK 10 12.5 5600 20 30 1612.0168 1607. 8855 0.256

GE 20 UK 12 14.5 7875 1372. 0623 1372. 0623 0.000

GE 25 UK 16 17.75 12750 1097. 8542 1129.9337 2.922

GE 30 UK 18 20.35 16375 941. 8453 989.7701 5.088
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