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FIGURE 1—TYPICAL RECTANGULAR SEAL DESIGN
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3.1 Suggested Tolerances and Dimensioning Practices—A typical design of a rectangular seal is shown in
Figure 1. Table 1 lists the actual tolerances for different size ranges. The design parameters are:

3.1.1

3.1.2

3.1.3

3.14

3.1.5

Inspection mandrel diameter (C) should be equal to the external groove diameter and should be

approximat

ely 4% greater than the free inside diameter (A).

Outside diameter (B) is equal to mandrel diameter (C) plus twice the stretched radial thickness of the seal.

Variation of the total radial thickness tolerance shall not occur in less than 90 degrees of circumference and
rate of change shall be uniform over this distance.

The toleran

ces in Table 1 apply to all nitrile rubber

For post cy
0.6% appli
over 25 mn

3.2 Application

3.2.1

3.2.11

3.21.2

3.2.13

3.214

3.2.15

3.2.16

3.2.2

3.221

DYNAMIC—]
parameterg

The cros
of the grq

The radia
the seal
10% radi

The axial
piston ou

pd with a minimum tolerance of £0.2 mm under 25 mm and a minimumJtolera
.

TABLE 1—RECTANGULAR SEAL TOLERANCES:=mm

A, ID or B, OD C, OD Over D, Radial E, Axial
Size A, Free ID Mandrel Thickness Thickness
Up to 25 mm +0.20 +0.20 +0.10 +0.13
25 mm to 75 mm +0.25 +0.20 +0.10 +0.13
75 mm and Up +0.4% +0.20 +0.10 +0.13
Pesign Data

The rectangular seal shown in Figure 2 represents a dynamic seal applicat
are:

5-sectional area of the sealE x D) shall be approximately 20% less than the cro
ove (E'x D).

| thickness (D) of.the seal shall be approximately 10% greater than the groove d

inder 10% radial displacement. In some applications, frictional drag may dictat
Al displacement value.

tside’diameter and cylinder inside diameter.

red compounds, the tolerances in Table 1 also apply except for free inside,dianjeter which has +

hce of £0.25 mm

on. The design

ss-sectional area

epth (D) to place
e reduction of the

thickness of the seal (E) must be at least two times the maximum possible clearance between the

The radial thickness (D) of the seal typically is at least twice as great as the width (E).

The maximum diametrical clearance between cylinder and piston must not exceed 0.5 mm.

The seal shall have approximately 4% stretch when installed into an OD groove and 4% displacement
when installed into an ID groove.

STATIC—The rectangular seals shown in Figures 3 and 4 represent static seal designs. The design
parameters are:

The maximum cross-sectional area of a rubber seal shall not exceed 95% of the minimum cross-sectional
area of the groove for a completely constrained seal (Figure 3).
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3.2.2.2 The seal volume should not exceed groove volume even when the seal is not completely constrained
(Figure 4).
3.2.2.3 The dimension (D) should not be less than, and preferably should be greater than, two times dimension (E)
to reduce distortion and twist at assembly.
3.2.2.4  The axial displacement may vary from 10 to 30% of dimension (E) depending on material and hardness.
3.2.3 General application requirements are listed in Table 2.
TABLE 2—GENERAL APPLICATION REQUIREMENTS
Premium Fluoro- Ethytene
Item Nitrile Nitrile Polyacrylate elastomer Acrytic
Tgmp. Range -40 °Cto -40 °Cto -40 °Cto -40 °Cto =40 °C to
+110 °C +130 °C +130 °C +200 °C +150 °C
Plessure 2400 kPa 2750 kPa 2750 kPa 2750 kPa 2750 kPa
Bere/Shaft +0.03 mm +0.03 mm +0.03 mm +0.08:mm +0.03 mm
Tqlerance
4, Seals—Lip
4.1 Homogeneous—Lip seals (Reference Figures 5 and 6) are ‘€lastomeric seals confined to the sealing location
by a specially designed groove in either the bore or piston. ip seals are used in dynamic applications in place

41.1

4.1.2

4.2

of rectangulay seals where lower friction is required. Thése seals function by the deflection p

pressure for
proportional {

SUGGESTEI
6 are typic
establish th

APPLICATIO|
The bore d
Table 2.

es the lip and lip base against the elements being sealed. The sealing ef
0 the pressure being sealed. Lip seals.can either be molded or machined from

TOLERANCES AND DIMENSIONING PRACTICES—The lip seals and grooves shown
bl designs. These designs-are’ dimensioned by use of bore diameters plus de
e lip diameters. The tolerances for these designs are typical for lip seals.

Seals—Bongled Lip—Bonded lip seals (shown in Figures 7 and 8) are elastomeric lip seals

These seals
lip. The sg
proportional

unction-by the lip interference between the elements being sealed and by press
aling-effort is, therefore, the combination of the designed-in lip interferenc
o-the pressure being sealed. Bonded lip seals are molded to size and bong

inciple where the
fort is, therefore,
blanks.

in Figures 5 and
5ign constants to

N DESIGN DATA—The\lip seals shown in Figures 5 and 6 can operate with fluigl or air pressure.
iameter tolerances afe specified on the drawing. General application requiren

ents are listed in

bonded to metal.
ure acting on the
e and the effort
ed to one of the

sealed elements in one operation.
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FIGURE 5—EXTERNAL BASIC SHORT LIP DESIGN
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FIGURE 6—EXTERNAL BASIC LONG LIP DESIGN
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FIGURE 7—STANDARD DESIGN
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FIGURE 8—NARROW DESIGN
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