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Abstract

In this paper, AMESim software is used to establish the simulation model of small load hydraulic
cylinder for different hydraulic systems, and the hydraulic cylinder model is configured according
to the actual product parameters. Because of the internal leakage characteristics of the hydraulic
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cylinder, when the piston rod is fully recovered and the reversing valve returns to the middle po-
sition, the piston rod will automatically extend out in a certain period of time. This paper studies
the influence of the internal leakage, working pressure, system back pressure and static friction
force on the internal leakage characteristics of a certain type of hydraulic cylinder. The results
show that the stroke of the piston rod automatically extending depends on the size of the load and
the static friction force of the sealing ring, and the time required for extension depends on the
amount of internal leakage. Finally, the measures to prevent fault of the piston rod drift due to the
internal leakage of the hydraulic cylinder are put forward.
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Figure 1. Internal leakage diagram of hydraulic cylinder
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Table 1. Simulation model parameters
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Figure 2. Simulation model of small load hydraulic cylinder system
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Figure 3. Control time of reversing valve

& 3. #mE st E)

AR DAY BRI RS, WURGLE ZE AT s A B, He ) I B rh Az s, A AT T R 70 e s
WhAE, AT AMIE . Y B+ BUEB. O BUIRPIAN RS, TWEFEM SR, e i/ [ E) AL
JE s U S P J P s A I B i O TR IR, A s ) s g e 8 e 1 ] ) R S A s g, A R I
NIRRT IR, SBONMRIER A, A SR RS MR ST, SRS SR, TEFPE
WIAIR TN, ARG EAT B s, B AP A ST, Fe2 U EL M 19 IS 083 € 7E 8.6 bar,
FESHZERT E S R, ORI A S ) e 22 IR PG, EL P kR R /)

4. AAREFEMR

AN L ) ZEAT SE A s, TR L P R RS, S BOE ZEATAE — E IR A BB
LG, ASCER ARG AR E . TR . KRG R BREEE D) 4 A J5TH X A e
PRI RE T W
4.1, NittiRERNE

VBT T PR M IS 2 B2 9 5 WA 2 (1) B 28 5 9 FEAT ) A A 2 S TS & R E S, [ I B U
T A5 P IS T R RS S, B VRS T 4 A Yl A A 2 5

DOI: 10.12677/m0s.2022.114104 1146 e RSE TR


https://doi.org/10.12677/mos.2022.114104

220
2004 — Y&
180 —— YR+ B
—— O#ljy
160
140 -
§ 120 -
g 1007
& g4
60|
40+
20+
0
20 , ; . , " . .
0 20000 40000 60000 80000 100000 120000 140000
i B)/s
3 et an]
() WEFEFFATRE
1.0x10 7 100
g — YR ]y 1 ~
8.0x107 1 e N YRR CEAF )
—— YU —— YRUEHRES CHAED
6.0x10° 1 —cutl 80
£ 40x10°4
£ ]
3 2.0x10° g
m‘ﬂ“ 0.0 VAT TV R
}5-2 ono"—r" H
-4.0x10°
-6.0x107
-8.0x10°
-1.0x10* T T ; ; , 0 , . L .
0 30000 60000 90000 120000 150000 0 30000 60000 90000 120000 15000
EREIA i THl/s

(b) & ZE R b B
Figure 4. Internal leakage characteristics
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Figure 5. Influence of internal leakage on internal leakage characteristics
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Figure 6. Effect of working pressure on internal leakage characteristics
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Figure 7. Influence of system back pressure on internal leakage characteristics
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Figure 8. Effect of static friction on internal leakage characteristics
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