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Pressure Distribution in the Clearance of Packing-free Hydraulic Pistons
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KRISS)

ABSTRACT

The packing-free piston has become widely distributed in certain branches of instrument making and precision machine
building. A large number of the most diversified instruments are now being constructed on the principle of the packing-free
piston like piston manometers, vacuum manometers, hydraulic machines, dynamometers, hardness measuring instruments,
power indicators, hydraulic scales, and many others. In spite of the widespread application of systems with a packing-free
piston, there were practically no special papers to the theory and practice of the application of such systems. This paper
describes the theoretical approaching method to get the pressure distribution profile between the piston and cylinder using
finite element method.
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Fig.1 Typical packing-free piston/cylinder unit.
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Fig.2 Schematic representation of the packing-
free piston/cylinder unit.
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Fig.3 Geometric model and finite element mesh of
the piston/cylinder unit.
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Table 1. Coordinates of keypoints and boundary
conditions of the piston-cylinder model.

Keypoint X /mm Z/mm
1 0.79041 36
2 5.9 36
3 8.5 36
4 8.5 9
5 D2 9
6 0.79041 9
7 0.78980 36
8 0.78980 44
9 0 44
10 0 0
11 0.78980
12 0.78980
23 yAE HAAL (1.5796£0.00005) mm
014- slABs AP Alolo] WHE #F ) =
(0.61£0.1) £ m °lUTH. FHHA HEH 2=
(23+0.5)CE FA3A 2™ keypoint 5 & LEIUE
2 (OR106)2] Ho AZL 80 mm ot} (F &
1 o)A D=8).
a9 4 & S 300 MPa oM HHY =7]7}
ME g 3 28 ¥ diste waEn dy
47d Je H2E & Y GHEEE YE
Aolth ol JtEFHL FH ¥l z @& FHH
I 2 v 249 goln Hz2se 3§ =ol
zoAMY &8 p(z)EF FHAYE 300 MPa & Y&
A ol dEEITE duidon 4z7tsle
MR E7 opd wMEA FEE Ho S
on 535 g&Ao] [ siwtal Advkeld ZEA
BxZ woFan gl m 98 7ol F4E
FhAel du BB (2=08-1.0) oA qFEugr
27 vebd =g ol e Fg ol AxtolAl o
a7)7 SR EE A8 40 Abole] HAo)
Wolzl7] wFolrh, AAZ o7 7ol 4.8, 8.0.
11.7 & 2718kl wtz} 27 hdo] zhzh 031, 0.40.
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Fig. 4. Pressure distributions along the
engagement length for three types of O-ring with
different diameters at 300 MPa.
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