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Study on the Performance of a Hydrodynamic Step Bearing with

the Controlled Boundary Slippage in the Outlet Zone
LI Gang, ZHANG Yong-bin, JIANG Xue-dong
(School of Mechanical Engineering, Changzhou University, Changzhou 213016, China)

Abstract: Considering the boundary slippage at the moving surface in the bearing outlet zone but the
boundary slippage absent at the other bearing surfaces, the paper presents the analytical results of the load
- carrying capacity and friction coefficient of a hydrodynamic step bearing. The calculations show that in
certain operating conditions, because of the boundary slippage, the load - carrying capacity of the bearing
can be slightly improved and its friction coefficient at the slipping surface can be slightly reduced.
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Fig. 1 A hydrodynamic step bearing with the boundary slippage at the

moving surface in the outlet zone
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Fig. 2 Schematic picture of the fluid film pressure distribution in the pres-

ent bearing
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Fig. 7 A hydrodynamic step bearing with boundary slippage at the station-

ary surface in the inlet zonel®]

P 8 Syl 55 a4 M A XC S T RS o A dil R
RULT BT VRS T Sl R A A T DX L 2 M 2 v R
X328 Bl il 26 1 1 TR A & AR, R i e M
T A A e A At v B .k Bk o T AT TR
L TEI ¥ % X A A il R AR ) A R R B R
MR, —2 THF . X R iR i & 2k 68 1 A
FHEE RSN PE . HE R AT Ak 20020 ~400%6 5 HOEE
PO A S R . el B R AR 5006 ~
85%.



« 38 o

FMRFFER (AEAFR

2014 #

ll lZ

Z
\;#ﬁ%ﬁﬁ

FEBIUIIREN 7,

h B
WBRE 4 h ‘

REW IR 7, 0

—u
B8 WREB®HEHA
Fig. 8 A hydrodynamic step bearing with boundary slippage at both the
contact surfacest’]

e u IS PP OIS SN R NES 3 . A TR R 2
AR X 2 M IE, fE—E TR, Birdh ik
4 AR BCRE 0 X PR T R T R . T LR R
SSCHVAT PR AL THT I R T A R/ o T T DX Sl Ak
RIS R T BB il R (4 K 208 7 AT PR S T
P T W fodie vy o G AR B0 A% 2 THT B 458 A% IR 5 v ¥ 7%
T R (ELHCO % 2 T 2 458 2 HAcATS PR 5 T T % i ik
ANo PR, RS 1T X 32 Sl fioh 2 T S T RS A f
o A b A R B PERERCR AN e B .

4 2

W5 1 X0z 3l 2 firh 3% 10 A A 5 T F% 0 B A
S PR BE L AR H At 4 fd 5 T AL 4O A BT
B, AR TR A I B S AE R, 5
PIR 4518

D ARG R AR R, AT H XS R
8 7 e At R 28 T T R T AR S OHS K HEOR
B2 0.68%~2.61%;

2) AV R AR A 4 T EE 5 AR R IR O T S
MG, BERELR 5. 7926 ~20. 88% , A IHlIK
T 29 TR 482 3 50V DR A T e R T e . B/ i

M 1.34%~5.73% ;5

3) 5T IX ok 2 v A T R R NS T
Bk 2 B RIAE LA, AR BETE Y O X2 B
72 fih 2% T8 5 16 S XoF 4 o il A i 9 M BE AR AN
SR,

It ESCPR TOLAME T, ATAREE A SCi8 i
S5 R TN AT FE 45 0 R TG 38 00 5 T 1 % R 412 5 b
TR M RE

SE 3k

[1] Zhang Y B. Wen S Z. An analysis of elastohydrodynamic lubrica-
tion with limiting shear stress: Part 1 - Theory and solutions []].
Trib Trans, 2002, 45. 135 - 144.

[2] Spikes H A. The half - wetted bearing. Part 1; extended Reynolds
equation [J]. Proc Instn Mech Engrs Part J J Eng Trib, 2003,
217. 1-14.

[3] Salant R F, Fortier A E. Numerical analysis of a slider bearing
with a heterogeneous slip/no - slip surface [J]. Trib Trans, 2004,
47, 328 - 334.

[4] Fortier A E, Salant R F. Numerical analysis of a journal bearing
with a heterogeneous slip/no - slip surface [J]. ASME ] Trib,
2005, 127. 820 - 825.

[5] Zhang Y B. Boundary slippage for generating hydrodynamic load -
carrying capacity [J]. Appl Math Mech [J]. 2008, 29: 1155 -
1164.

(6] Z=RI, kBN, ¥4, AT S B X B i 7R e o 1 e
undrss 1], HUBOTH S, 2018 (10). 175 - 178.

[7] Zhang Y B. Boundary slippage for improving the load and friction
performance of a step bearing [J]. Trans Can Soc Mech Eng,
2010, 34. 373 - 387.

[8] Zhang Y B. A tilted pad thrust slider bearing improved by the
boundary slippage [J]. Meccanica, 2013, 48 769 - 781.



