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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
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Introduction

Rotary shaft lip-type seals are used to retain fluid in equipment where the differential pressure is relatively low.
Typically, the shaft rotates and the housing is stationary, although in some applications the shaft is stationary
and the housing rotates.

ple element

the housing

bore retains the seal and prevents static leakage.

Cargful storage and handling and proper installation of all seals are necessary ta;avoid hazards, lpoth prior to
and|during installation, which would adversely affect service life.
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Scope

16589 specifies seals utilizing sealing elements manufactured from suitably formulated compo
hermoplastic materials, such as polytetrafluoroethylene (PTFE). They‘\are considered suita
br low pressure conditions.

part of 1ISO 16589 shows seal types and examples. It alsé/ specifies the nominal dime
rance of the seals, shafts and housings, as well as a dimensjonal identification code.

E ISO 16589 is complementary to ISO 6194, which covers seals incorporating elastomeric sealing €

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

286-2, Geometrical product specifications (GPS) — ISO code system for tolerances on ling
2: Tables of standard tolerance classes and limit deviations for holes and shafts

5598, Fluid power systems and components — Vocabulary

16589-2, Rotary shaft lip-type seals incorporating thermoplastic sealing elements — Part 2: V¢

Termsand definitions

thepurposes of this document, the terms and definitions given in ISO 5598 and ISO 16589-2 a

unds based
ble for use

nsions and

lements.

For dated
referenced

par sizes —

cabulary

pply.

4

Symbols
housing bore depth
nominal seal width
housing bore chamfer length

minor diameter at the shaft lead-in chamfer

nominal diameter of the shaft to be used with the seal
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D,  nominal diameter of the housing bore and of the outer diameter of the seal

r housing bore corner radius

5 Seal types and examples

5.1 Seal outside diameter construction

Figure 1 shows three basic types of seal outside diameter construction.

D

Type 1 Type 2 Type 3
Metal-cased Semi-rubber-covered metal-cased ““Rubber-covered metal-casef
NOTE Because of some variations in design details, or seals madé by different manufacturers, the construcjions

shown are infended only to be representative of the basic types.

Figure 1 — Three basic types of outside diameter construction

5.2 Sealing lip arrangements

Some exanjples of sealing lip arrangements are shown in Figure 2.

W, <)

T ]

Example 1 Example 2 Example 3 Example 4
Single lip Double lip in tandem Single lip with Single lip with
thermoplastic elastomeric protection lip

protection lip

Figure 2 — Sealing lip arrangements

2 © 1S0O 2011 — All rights reserved
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The sealing lip arrangements shown in Figure 2 can be used with each seal outside diameter construction
shown in Figure 1.

Hydrodynamic aids on the main lip may be incorporated by some manufacturers in certain applications.

The

NOTE

design of the sealing lip should be agreed between the manufacturer and purchaser.

intended only as representative examples of the basic types.

6.1
Sea

fro
reg

6.2

The)

Pressure and nominal dimensions

Pressure

Is of this type are normally used with atmospheric pressure on the air side, and, sealing fluids 3
0 kPa to 30 kPa (0,3 bar) above atmospheric pressure. The user should censult the seal n
rding use at other pressures.

Nominal dimensions

nominal dimensions of the seals are shown in Figure 3 and given’in Table 1.

L L L

nominal seal width
nominal-diameter of the shaft to be used with the seal
nominal diameter of the housing bore and seal outside diameter

Air side.
Fluid side.

Figure 3 — Seal

© 1SO 2011 — All rights reserved
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Table 1 — Nominal dimensions

Dimensions in millimetres

Dy Dy b3 D4 D, b2 D4 D, b2 Dy D, b2
6 16 7 25 52 7 45 65 8 120 150 12
6 22 7 28 40 7 50 65 8 130 160 12
7 22 7 28 47 7 50 72 8 140 170 15
8 22 7 28 52 7 55 72 8 150 180 15
8 4 / oU a4z [4 [5)9) ol ] 16U 19U 19
9 22 7 30 47 7 60 80 8 170 200 14
10 22 7 30 52 7 60 85 8 180 210 14
10 25 7 32 45 8 65 85 10 190 220 14
12 24 7 32 47 8 65 90 10 200 230 14
12 25 7 32 52 8 70 90 10 220 250 14
12 30 7 35 50 8 70 95 10 240 270 2(|)
15 26 7 35 52 8 75 95 10 260 300 24)
15 30 7 35 55 8 75 100 10 280 320 24>
15 35 7 38 55 8 80 100 10 300 340 24>
16 30 7 38 58 8 80 10 10 320 360 24>
18 30 7 38 62 8 85 110 12 340 380 24>
18 35 7 40 55 8 85 120 12 360 400 24>
20 35 7 40 62 8 90 120 12 380 420 24>
20 40 7 42 55 8 95 120 12 400 440 2(*)
22 35 7 42 62 8 100 125 12 450 500 24
22 40 7 45 62 8 110 140 12 480 530 24
22 47 7
25 40 7
25 47 7

@  p may bq increased to permiit the use of more complex seal configurations.
7 Shafts

7.1 Shaft ends

The end of the shaft shall be provided with a lead-in chamfer as shown in Figure 4 and given in Table 2.
It shall be free from burrs, sharp edges and rough machining marks.

4 © 1S0O 2011 — All rights reserved
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D

|

|

i

|

|

|

|

|

|
oD,

d_. | minor diameter at the shaft lead-in chamfer
D, [nominal diameter of the shaft to be used with the seal

@ |Remove sharp edge.

Figure 4 — Shaft lead-in chamfer

Table 2 — Shaft lead-in chamifer

Dimensions |n millimetres

Shaft diameter Shaft diameter

D, d, D, /o

max. max.
D,y <10 D;-15 50<D, <70 D,I-4,0
10<D; <20 Dy - 2,6 70<D,; <95 D45
20<Dy <30 bJ-25 95 <D, <130 Di}-55
30<D, <40 Dy-3,0 130 <Dy < 240 D70
40 <Dy <50 D;-35 240 <D, < 480 D,+411,0

Asspmbly tools argispecified in ISO 16589-3 and should be used to ensure that the sealing lip is npt damaged.

If a radius is Used instead of a lead-in chamfer, its value shall be between 1,8 mm and 3,0 mm.

7.2] Diametral tolerance

The shaft shall have a diametral tolerance not greater than h11, as specified in ISO 286-2.
7.3 Surface roughness and hardness

7.3.1 Surface roughness

The seal contact surface of a ground shaft shall be finished to a surface roughness, measured in the axial
direction of between Ra 0,2 ym and Ra 0,5 ym, and between Rz 1,2 ym and Rz 3,0 uym.

Some surface finish processes will not provide roughness values that fall within the limits given in this part of

ISO 16589. Surface roughness requirements shall be determined between the manufacturer of the surface
and the seal supplier.

© 1SO 2011 — All rights reserved 5
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The seal contact surface shall normally be free of machining leads.

Ground and polished shafts can require other grades of surface texture, in which case they should be subject
to agreement between the manufacturer and user.

Exceptional service conditions can necessitate the selection of other grades of surface texture, in which case
they should be subject to agreement between the manufacturer and user.

7.3.2 Surface hardness

Unless othenwise Qgrnnr‘l hetween the manufacturer and user_the surface hardness of the shaft should

e a

minimum of

8 Hous

8.1
8.1.1 Whe

8.1.2 The
specified in

8.1.3 The

30 Rockwell C. If the shaft could be subject to damage during handling, this should be incregsed
to 45 Rockwell C.

ngs

Dimeénsions

re the housing is a rigid fully-machined ferrous part, the housing bore shall conform to 8.2 and|8.3.

housing bore shall be provided with a lead-in chamfer, free from burrs, as shown in Figure 5[and

Table 3.

housing bore depth and corner radius shall be as shown.in Figure 5 and specified in Table 3.

If the housing is not in accordance with 8.1.1 to 8.1.3 (e.g. nen-ferrous or non-metallic material, pressing of

ferrous or

between thé purchaser and manufacturer.

5250
2150

8D,

™

hon-ferrous material), the dimensions, tolerances and lead-in configuration should be agfeed

Key
Dy

r housing bore corner radius

a housing

bore depth

¢ housing bore chamfer length

nominal diameter of the housing bore and seal outside diameter

Figure 5 — Housing bore

© 1S0O 2011 — All rights reserved
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Table 3 — Housing bore dimensions

Dimensions in millimetres

Nominal seal width » a c r
min. max.
<10 b+1,2 0,70 to 1,00 0,50
>10 b+1,5 1,00 to 1,30 0,75
8.2Housing boretoterance

The| housing bore shall have a diametral tolerance not greater than H8, as specified in ISO 286-2.

8.3

Thel| surface roughness of the housing bore, measured in the axial direction, shall’be between Ra
Ra 3,2 uym, and between Rz 6,3 ym and Rz 12,5 ym.

Thefe shall be no visible surface imperfections.

The)

cas

9.1

Thelrecommended seal width tolerances are‘'given in Table 4.

9.2

Housing bore surface roughness

b they should be subject to agreement between the manufactorer and user.

Seal tolerances

Seal width

Table 4 — Seal width tolerance

Dimensions in millimetres

Nominal seal width b Tolerance
<10 +0,3
10<b< 14 0,4
14<b <18 +0,5
18<b<25 +0,6

Seal outside diameter

1,6 ym and

housing bore surface roughness may require lower values wheén metal-cased seals are usgd, in which

To provide an interference fit between the seal outside surface and the housing bore surface, the tolerances
for the outside diameter of the seal shall be as given in Table 5.

The seal outside diameter tolerances in Table 5 shall be used for ferrous housings only. If non-ferrous housing
materials are used, the seal manufacturer shall be consulted. The seal manufacturer provides the proper
recommendations regarding the interference fit between the seal and the non-ferrous housing.

NOTE

Since the interference between the seal outside surface and the housing bore surface is a characteristic

related to the design of the seal, it might be necessary for agreement to be reached between the purchaser and

man

ufacturer on the limits to be used. See Annex A for the recommended form.

© 1SO 2011 — All rights reserved
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Table 5 — Seal outside diameter tolerances

Dimensions in millimetres

outgig:]:;::;ft: D Diametral tolerance Roundness tolerance?
2
Metal-cased Rubber-covered®c Metal-cased Rubber-covered
+0,20 +0,30
<50
+0,08 +0,15 0,18 0,25
70,23 70,35
50<D} <80
1 +0,09 +0,20 0,25 0,35
+0,25 +0,35
80 < D,|< 120
+0,10 +0,20 0,30 0,50
+0,28 +0,45
120 < D4 < 180
1 +0,12 +0,25 0,40 0,65
+0,35 +0,45
180 < D} < 300 0&5 % 0,80
1 10,15 +0,25 of outside diameter
+0,45 +0,55
300 < D} < 530 0,25 % 1,00
1 10,20 +0,30 of outside diameter

@  The rourldness tolerance is equal to the difference between the maximium diameter and the minimum diameter derived from three
of more equally spaced measurements.

b Rubber-dovered and semi-rubber-covered seals having a wave-profile outside surface are acceptable but will require diffgrent
tolerances, to|be agreed between the manufacturer and purchaser.

¢ Rubber-govered and semi-rubber-covered seals employing certain materials other than nitrile can require different tolerances, tp be
agreed betwekn the manufacturer and purchaser.

10 Size identification code

The size identification code shall consist of the nominal dimensions of the shaft and housing, as given in
Table 1.

Examples df the size identification code are given in Table 6.

Table 6 — Examples of size identification code

Dimensions in millimetres

D, D, Size code
6 16 006016
70 90 070090

400 440 400440

8 © 1SO 2011 — All rights reserved
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11 Identification statement (Reference to this part of ISO 16589)

Manufacturers are strongly recommended to use the following statement in test reports, catalogues and sales
literature when electing to comply with this part of ISO 16589:

“The nominal dimensions and tolerances of the seals, shafts and housings conform to ISO 16589-1, Rotary
shaft lip-type seals incorporating thermoplastic sealing elements — Part 1: Nominal dimensions and
tolerances.”

© 1SO 2011 — All rights reserved 9
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A1

Annex A
(informative)

Seal specification

For the convenience of both the purchaser and manufacturer, it is recommended that the purchaser

complete a form such as the one given in Table A.1, to supply the necessary information to the manufacturer

to ensure the-suppty-of-a—seat-suitabte-for-the—apptication:
A.2 |tis 3lso recommended that the manufacturer complete a form such as the one given in Takle A.2, to
supply the [purchaser with the necessary information to ensure that the seal is in accordance’ with| the
equipment design and application requirements, to enable the purchaser to carry out inspection or quglity
control on the seals supplied by the manufacturer.
Table A.1 — Purchaser's information
Purchaser: Reference
Application: Assembly drawing:
1  Shaft information
a) Diametgr (Dy) ..coooooveiiiiiiii MM MAX. oo B e e e e e e e e e e e e e e e e e e e snnnneeeeas mm mirj
b) Material ..o
c) Surfacelroughness Ra .......cccccocveeieeeiiceeeeiieenn. pum Rz e N e MM
d) Type of[finiSh ....cccoovii e
€) Hardnes$s .....cccccooveiviiiiieiie e Rockwell C
f)  Chamfef information ..........ccccooiiiiiini i
g) Rotation
1) Diredtion of rotation@
— Qlockwise ........coovevvcvevivi L
— ANti-CIOCKWISE ... e
— Bi-directional ........... 50
2) Rotafion speed ... iiieciee e, min-* 4+ . g @N
3) Rotafion cycles (Time on ........... Time off .......... )
h) Other shaft motion\(if applicable)
1) Axial|recipracation %
— Length of Stroke ........cccouvueeeeiiiiiaannnnn... mm /
— Cyclesperminute .........cccovvveeeieeiiciiiieeeee, \444
— Reciprocation cycles (Time on ..... Time off .....) :
2) Circumferential oscillation
— Magnitude of oscillation .................. degrees
— Cycles perminute ..........ccoociiiiiiiiieeee
— Oscillation cycles (Time on ....... Time off ....... )
i)  Additional information (i.e. splines, holes, keyways, shaft lead, etc.)

10
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