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Figure 1 Hydraulic damper structure and spherical

plain bearing installation drawing
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Figure 2 Basic structure and movement form of radial

spherical plain bearing
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Figure 3 Spherical plain bearing load simulator
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Figure 4 Changes in friction coefficient of plain bearing
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Figure 5 Changes in radial wear displacement
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Figure 6 Changes in inner ring friction temperature
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Figure 7 SEM diagram before graphite inner ring wear
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Figure 8 Spherical plain bearing wear area diagram

ABNBERE A B,C 3 DA XMW
SEM MR 4niE 9 firos, M 9(a) 9(b) AT LLE
AN E R A XD T R R 2t
T RGVE 22 R I i T R R S R A R A
— B8N R B BT, [ I 3 AT /D A ik AT 9
HHRR A SR R R R A A ORIk DX I 45 L B 3
B AL 55 VA5

B IXS (I 9(c) 9(d)) H i £ =5 1 JIE 2
FEEL SO B B2 A HOE L BTSSR
SERUTEIVE R M T A X 3R T AA 5 R
IR BB D AN A S R, 3R] I 45 R I
DX Il P 2 A% 1 R R I T 8l e, R A
FEAR 1] B He A0 D) 100 39 U] A9 2L R F R 2 B 1 R i
FRSEHE I 5] W T B, R BS SCER F B DX 34 fih 17 g
BN, KRS B 5 Jm A1 Pl 2 T A A1 25 T IR A,



523

R4 . 40Cr/ 28 5079 il AR BE J52 27 P i B 40 BIL B 5 69

(a) AXIR(1 0006%)

0001%)

de |

(c) BIXIB(1 0006%)

E9 FERNEEBREARERXIE SEM B

Figure 9 SEM in different areas after wear of the graphite inner ring
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Study on Tribological Properties and Wear Mechanism of 40Cr/Graphite

Spherical Plain Bearings

LIANG Jie', ZHANG Zhigiang', GAO Jingang”

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Shenyang Xintong Power
Station Equipment Manufacturing Co., Ltd., Shenyang 110136, China)

Abstract: A 40Cr/graphite spherical plain bearing was developed to meet the requirement that PTFE and cop-
per parts were not allowed to be used in self-lubricating spherical plain bearings for a nuclear power damper. In
order to study the influence of the swing condition of the hydraulic damper on the spherical plain bearing,
50 000 swing friction tests were carried out on the spherical plain bearing under the radial load of 10 kN, the
swing frequency of 1 Hz and the swing amplitude of +5° by using the self-developed spherical plain bearing
load simulator. Then the tribological properties of graphite and 40Cr were analyzed by using the friction torque,
radial wear and friction temperature recorded during the test. Finally, the wear mechanism of the spherical
plain bearing under test conditions was discussed by the microstructure of graphite inner ring obtained by doub-
le beam scanning electron microscope. The results showed that the wear quantity, friction coefficient and tem-
perature increased greatly in the running-in stage, and then transition to the stable wear stage. At the later
stage of the stable wear stage, they all showed a slight upward trend. During the whole swing wear process, the
bearing moved well without jamming. After the test, the radial wear amount of graphite inner ring was 112
pm, and the mass decreased by 0.02 g. The wear mechanism of graphite inner ring is different at different
contact positions. The core bearing area is mainly abrasive wear, fatigue wear and adhesive wear, while the
non-core bearing area is mainly abrasive wear.

Keywords: 40Cr; graphite; self-lubricating spherical plain bearing; tribological properties; wear mechanism



