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Analysis of Clearance Sealing Performance of
Hydraulic Cylinder for Wave Energy

LI Gang, ZHANG Ya-qun, YOU Ya-ge

(Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: The life of the sealing ring affects the whole life of the hydraulic cylinder, and then affects the development of
wave energy power generation in the form of hydraulic pressure energy convert. In this paper, a new kind of end seal and
piston seal method was put forwarded based on the mechanism of annular gap lubrication and sealing. Considering the
effects of shear stress on the near wall of the narrow gap, annular gap flow field mathematical model was established with
goals of solving the leakage, power, and friction of gap sealing hydraulic cylinder. Results of experimental analysis and
numerical solution show that the method of clearance seal could improve the working life and the efficiency of the

hydraulic cylinder which working in high frequency.
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Fig. 1 Schematic diagram of the piston and cylinder
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Fig.2 Schematic diagram of the hydraulic lever and sealing end
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Fig. 3 Comparison of different working medium leakage of hydraulic cylinder

Mohe op | d —ER, WEGHHRESAp K
KL, TSR TAEA R, 00 G B b
FrHE Bz K Hodr, 46#iE i A AR 5
TAER I RIE LFIRG K, 17 10047 i i i s it
SEERIRIGK . XFF 100, S TAEE /N
1.2 MPa i}, ikl BE T AR 3 A b/ s 24
TAERESITE 1.2 MPa ~ 1.4 MPa B, it bl TAEE
TR s M TAERSIRT 1.4 MPa i),
FEGLIHR AR 5/ T 1.2 MPa i A B Aok ak
HIF], 7ERTF 1.6 MPa &, WEGTHHE R ETRE .

—m— 10047 I 4 K Lor

PR RERUR R VE I RE L 0oTIE, XTRERFE L
RORA B ER, X =P TAE B AR G2
T TR R A T, S5SN8 4 FioR.

A FRUEFL R B IE LTt A, mE
4 TIAL, WEE R R T AR 7 3 K%
WK, Ho, AKMTPRI TR, 468 AN Y)
RS 1004 M0 2 ~ 4 4%, T 10067 M Y
IR TAEE J1/NTF 1.2 MPa ARk, T
YEREJIRT 1.2 MPa B4R, (HAARARfL IR /N
T 46#1HTE I

040 @ . A6 AR s © SRSk SE
-~ " .
0.35 /- 0.8} ./ 30l /
0.30 - I
25k
z 025} u z 0.6} -/ > _/
} 0.20 4 2 / 2 20} /
ey . B u
B o5 ﬁ'o“ & ié 15 e
5 ‘ii 5
= ool o Roal e ﬁ;i 10 s
= 02 -~ 5 -/
0.05 - - A
- '/- l/. gl/.
0.00 | — 0.0 F _— 0 il
-0.05 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 |
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
£ /1/MPa & 71/MPa JE 71/MPa

Kl 4 AR TR B A D54 5k HuAs

Fig. 4 Comparison of different working medium power loss of hydraulic cylinder
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Fig. 5 Comparison of different working medium friction of
hydraulic cylinder
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Fig. 6 Comparison of the hydraulic cylinder piston speed in
different wave
045} P ‘2?%‘0.1 m
SN —e— WE02m, Y
0.40 | /% a0
2 035} \ ¥ P50 4m
E 030} ‘

E 025
= 0.20
= 0.1
z 0.15
o0l

0.05|

0.0 I 0.2 I 0.4 I 0.6 I 0.8 I 1.0 I 1.2 I 1.4 I 1.6
it [a]/s

7 NIRRT I ZE AL TS

Fig. 7 Comparison of the hydraulic cylinder piston leakage in

different wave
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Fig. 8 The oil viscosity’s influence on the leakage
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Fig. 9 Comparison of the hydraulic cylinder piston friction in
different wave
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Fig. 10 The oil viscosity’s influence on the friction
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Fig. 11  The experiment of hydraulic cylinder leaks
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Fig. 12 Relationship of displacement with time under different
pressure
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Table 1 Comparison of numerical analysis and experimental
analysis

W HEMTRIIES BN RIS
(MPa) P (W) gk (W)
0 0 0
0.539 8 0.023 837 0.025 914
0.9830 0.089 378 0.091 095
1.464 6 0.202 624 0.214 074
1.949 5 0.366 603 0.314 338 483
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