hOE HL A TR

CHINA MECHANICAL ENGINEERING

P58 B Y i e v I A A 2 I R A

¥R AP
MEAR KT TEFE.HIEL411201

WEAFANALEHTRRZESAGR LT IANEHFTERS R, ELT FHEA-B A48
AN FREA oM THREREHNTEESRBOREE BHFES IARNERERO YR, R K
W@ ik T BB S A BB K AR A B K R SR D TR BB D 5 B R AR 3 5% B ok ) T R K,
R B AR AR B R R 3 K, AT B L T 3 3 R MR 69 IR R E e E H AN R R AR L 1.6 &
FHRE LI E MR, FFRIANA R ARERN G EEH TR RS R AN EER AR
BHAG AR, E BB EMATRB ARB SRR S, TR I S AR ik T 69 A kiR,

SRR M MR s B - HGEA  Bh RR

RE4SES . TH137

DOI:10.3969/j.issn.1004-132X.2025.01.010

$36 % B 1M
2025 4F 1 A

Vol.36 No.1
pp.96-103

TR % (FRARS ) FRIRTE (0SID) : 578

Analysis of Restricting Factors for High-speed Applications of Single-seal Slippers

MO Hu HU Yanping”
School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan,
Hunan,411201

Abstract: To investigate the factors restricting the high-speed applications of single sealing land
slippers, a flow-solid-thermal coupling dynamic model was established, considering the sealing land
wear profile. The effects of rotational speed and seal width on oil film thickness, operational posture,
bearing stiffness and leakage were analyzed. Results show that at high speed, the increases of centrifu-
gal moment of the slipper lead to a larger tilt angle and a reduced minimum bottom clearances. Simul-
taneously, the enhanced dynamic pressure effect increases the suction-side clearances, reduces oil film
stiffness, and elevates the risk of partial wear. Increasing the width of the sealing lands may improve
the supporting stiffness of the slipper, but the outer-to-inner diameter ratio exceeding 1.6 will result
in thicker oil films and increased leakage. It is concluded that leakage and partial wear are the main
factors restricting the high-speed applications of single sealing land slippers. Introducing microstruc-
tures on wide sealing lands to limit wedge-shaped dynamic pressure effects may effectively expand the
allowable speed ranges of slippers.
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Fig.1 Structure and motion of the slipper pair
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Fig.2 Description of ideal sealing surface based

on 3-point film thickness
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Fig.3 Description of wear sealing surface
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Fig.4 The diagram of the relationship between the
force and displacement of a half-space body on the
horizontal plane
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Tab.1 Basic parameters for simulation
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BR324 R /mm 44
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B A B/ 14
R MBI E B o/ (mm? « s71) 30.69

PN 5 458 7 B Ay / pm 2
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Fig.5 Curves of thickness at three points on the slipper

sealing land under different rotational speeds
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Fig.6 Trajectory of the minimum clearance point on

the sealing land under different rotational speeds
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Fig.8 Slipper minimum thickness at different speeds
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Fig.9 The effect of rotational speed on tilt angle
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