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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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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 ISO 16589 specifies general performance tests which can be used for seal qualificatio
erials quality control, dynamic testingy, and supplementary low temperature testing requir
bred.

E ISO 16589 is complementary to ISO 6194, which covers seals incorporating elastomeric sealing €
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ISO 16589-2, Rotary shatft lip-type seals incorporating thermoplastic sealing elements — Part 2: Vocabulary
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 and ISO 16589-2 and the

following apply.

3.1
batch

identifiable and traceable consignment of thermoplastic and rubber compounds of definite composition and

manufactured in a single production operation

4 Pre-test procedure

4.1 Inspqgct all seals submitted for testing, for conformity to a relevant drawing or detailed specifica

declared by the seal manufacturer.

4.2 Ensure that the seal manufacturer has stated the material batch numbers from which the seals
been manufactured. For seals with an elastomeric component, ensure that the seal manqufacturer has st

the materia| batch number from which the elastomeric component of the seal has beénymade.

4.3 To facilitate accurate analysis of the test results, determine the followingidata concerning the phy:

characterisfics of the seal and test apparatus before testing:

a) lip diameter immediately prior to assembly onto the shaft;

b) lip thickness when measured as assembled on the test shaft;

c) outer chse mean diameter and out of roundness;

d) shaft dlameter, material, hardness and surface roughness;

e) housing diameter, material and surface roughness;

f)  protect|on lip diameter, when applicable.

For a), b) and f), measuring instruments with sharp edges should not be used.

The radial lip load should not be measured before the test.

4.4 Ensufe that the specdified shaft eccentricity and housing offset of the test apparatus have b

incorporated.

5 Dynamic normal temperature test

5.1 Testlapparatus

on,

ave
hted

sical

een

The test apparatus shall be similar to the typical example shown in Figure 1 and shall consist of a suitable
housing for retaining the test fluid and for positioning the test seals, as well as a rotating member having a
spindle mounted horizontally on suitable bearings. The design of the housing for the seal shall be in
accordance with the dimensions specified in ISO 16589-1. The housing and the rotating member shall be

capable of reproducing the eccentricity and offset referred to in 4.4.

2 © 1S0O 2011 — All rights reserved
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The test apparatus shall also conform to the following additional requirements.

a)

b)

c)

d)

e)

)

h)

)
k)

The shaft shall be capable of cycling and/or maintaining the shaft speeds to within £5 %.

The shaft shall be capable of maintaining the specified test eccentricity under dynamic conditions to

within +0,03 mm throughout each test.

The test head shall be designed and constructed so as to maintain the housing bore alignment relative to

the test shaft axis within £0,03 mm throughout the operating temperature range.

The design of the test head support shall ensure minimum deformation and vibration

The test head and heat transfer system shall be capable of maintaining the temperature_of
within +5 °C and shall be vented to atmosphere.

Heat shall be applied in a manner that does not subject the test fluid to high localized tempers
could cause fluid decomposition.

The test shaft shall have a surface which is free of helical machine marks and shall com
requirements for shafts specified in ISO 16589-1, Clause 7.

The test housing bore shall comply with the requirements specified\in ISO 16589-1, Clause 8.

The material properties — including hardness, surface finish ‘and dimensions of the test sh
housing bore — shall conform as closely as possible to the\shaft and housing bore to be used

A minimum quantity of 750 cm3 of test fluid shall betiséd.

The level of the test fluid in the test head shall*be 0,3 D4 to 0,5 D, above the lowest point
diameter D,.

Where the seal housings have inboard;bearings, the test housing shall be suitably relieved at
supports to prevent excessive fluid-pressure between the bearing and seals.

Means shall be provided for collecting and measuring the mass of any fluid leakage from the
the test.

The test head shall have a device capable of pressurizing the seal housing to the working pres

A liquid level measuring device shall be provided on the test head.

he test fluid

tures which

ply with the

aft and test
in service.

of the shaft

the bearing

beals during

sure.
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Key
1 fillertra 7  testseal
2 insulatign 8 testshaft
3 drive frgm prime mover 9  test head support
4  heater hand 10 locking ring
5  cooling foil 11 spacer ring
6  seal hodising 12 test fluid
b nominal seal width

D, nominalldiameter of\the shaft to be used with the seal
D, nominalldiameter-of the housing bore or seal outside diameter

Figure 1 — Typical example of dynamic normal temperature test apparatus

5.2 Installation
5.2.1 Thoroughly clean the test head of contaminants and extraneous matter.

5.2.2 Install the seals into the test head so that the cumulative eccentricities of the seals and the test head
are known.

5.2.3 Ensure that the plane of the seal lip is perpendicular to the shaft axis, unless otherwise specified.

5.2.4 Locate the test shaft in such a position that a clean unused area of its surface is in contact with the
sealing element of the test seal.

4 © 1S0O 2011 — All rights reserved
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5.2.5 Introduce the test fluid, which should be identical to the service fluid, through the filler tray as shown in
Figure 1.

5.2.6 If the viscosity of the test fluid is too high to flow out of the filler tray of its own accord, remove the filler
tray shown in Figure 1 and replace with an adapter incorporating a grease nipple. Pump the requisite volume
of test fluid through the nipple using a grease gun. Remove the grease nipple prior to the start up, thus
preventing over pressurization of the seals. Replace filler tray.

5.3 Test conditions

Ap \ test conditions which simulate the seal Qpplinafinn npnrafing conditions,—as ngrnnd tween the

pur¢haser and supplier, i.e. normal operating temperature, normal operating shaft speed, maximum envisaged
opefating temperature, and maximum envisaged shaft speed.

5.4| Test procedure
Submit six seals to ten cycles, each of 24 h duration, consisting of 14 h at normal-eperating temperature and
speged, according to service conditions, and 6 h at the maximum envisaged operating temperatureland speed,

follqwed by a 4 h shut-down to allow the test machine to cool to room (temperature. If appligable, each
altefnate cycle shall be in the reverse direction of rotation.

5.5| Post-test measurements

After completion of the test, determine the seal thickness profile, i.e. when measured on a mandre] and where
applicable, the protection lip diameter.

5.6/ Recording

Regord all the test data on a seal test report.

NOTE An example of a seal test report forthe dynamic test is shown in Annex A.
5.7| Acceptance criteria

Typ|cally, the leakage from all six)seals shall not be greater than 12 cm3 and the leakage from any single seal
shall be not greater than 3 crh3)

Singe leakage is dependent on the application and on the design of the seal, the allowable leakagk should be
agreed between the-prchaser and manufacturer.

6 |Dynamic low temperature test

6.1| (General

This test is applicable to all rotary shaft lip-type seals for which the minimum specified operating temperature
is stated to be —10 °C or lower.

6.2 Test apparatus
The test apparatus shall be similar to the typical example shown in Figure 2.
The test shaft and seal housing shall simulate the envisaged maximum eccentricities specified by the

customer. The test shaft diameter, the test shaft surface roughness and seal housing dimensions shall also be
those specified by the customer or as specified in ISO 16589-1.

© 1SO 2011 — All rights reserved 5
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6.3 Installation

The requirements of 5.2.1, 5.2.2 and 5.2.3 apply.

6.4 Test procedure
Submit two seals to the following procedure.

a) Correctly locate the seal in the test fixture.

b F” th ES + £t HE YN 1 N ES Lol 4 [N . ol el £ L1 L
I e COUTIALUTT WILTT UTC T oL TTUTU TU OUMTTITTYL LTTC VWETITU SIUT UT U1 oAl 1iy.

c) Place the test fixture in a cold box and soak for 16 h at the minimum temperature specified by| the
customnier.

d) With the test fixture still in the cold box, rotate the shaft 10 revolutions by hand at-an approximate
rotational frequency of 60 min~", pausing once every 180°.

e) Remowve the test fixture from the cold box and allow to stand at room temperature for a minimum pgriod
of 6 h.

f)  Remowve the seal from the test fixture.

1
N
e
Key
1 handle 7  plain hexagonal nut
2  seal housing 8 washer
3  testfluid 9 testseal
4  testshaft 10 base
5 washer 11 holes to locate with pins in base plate of refrigeration unit
6  spigot

Figure 2 — Typical example of low temperature test fixture

6 © 1SO 2011 — All rights reserved
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Post-test measurements

Inspect for any leakage that has occurred during the test, and visually inspect the seal lip, noting any cracks,
tears, splits or imperfections that have appeared as a result of the test.

6.6

Recording

Record all test data on a seal test report.

NOTE An example of a seal test report for the dynamic low temperature test is shown in Annex B.

6.7

The)
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Acceptance criteria

re shall be no visible damage to the lip and there shall be no leakage greater thanthat spec
omer.

Material testing of the rotary shaft seal components

General
lity control tests shall be carried out on all batches of material{fom which the test seals are mg
n applicable and required by the customer. In order to ensute that the materials used for prod

ot vary significantly from those of the test seals, subsequent production batches might need t
ect to agreement between the purchaser and manufacttirer.

Metallic components (cases)
type of material (e.g. steel, aluminium) from which the cases or housings are manufactur
rded, together with its specification batchinumber and, if applicable, heat treatment. This will &

sical characteristics of the metal cases. Additional information shall be quoted if applicable and
burchaser.

Non-metallic components

I Thermoplastic sealing elements
rmoplastic sealing.elements are usually manufactured from polytetrafluoroethylene (PTFE) ¢

suitable fillers{ The type of filler, if required, should be specified together with the supplier'
should be stated together with the physical properties relevant to the compound.

P Elastomeric sealing elements — gaskets, protection lip and sealant

faterial(s) from which the internal and/or outside sealing gaskets, protection lip and an

ified by the

nufactured,
iction seals
D be tested,

ed shall be
stablish the
required by

bmpounded
b reference.

y additional

sea

ants have been manuractured snall be stated together with any phnysical ana compatibility ch

considered relevant.

8

Identification statement (Reference to this part of ISO 16589)

racteristics

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

“The performance test procedures described in this document are in accordance with 1ISO 16589-4, Rotary
shaft lip-type seals incorporating thermoplastic sealing elements — Part 4: Performance test procedures.”
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Annex A
(informative)

Typical example of seal test report for the dynamic
normal temperature test

A.1 Gene¢ral data

Test report feference: |

Seal drawing reference or specification:

Seal type: |

A.2 Pre-fest measurements

Test seal n¢.
Seal lip thickness mm
(when measured prior to assembly)
Seal outer ¢ase mean diameter: mm
out of roundness: mm
Protection l{p mean diameter: mm
(where applicable)
A.3 Test|conditions
Test fluid: Description:
Normal operating temperature: °C | ISO viscosity grade:
Maximum‘operating temperature: °C | ISO classification:
Shaft: Diameter: mm | Material:
Hardness: Rockwell C | Surface roughness, Ra: um
and Rz um
Eccentricity: mm | Normal operating speed: min "
Maximum operating speed: min”"
Housing: Diameter: mm | Material:
Offset: mm | Surface roughness, Ra: um
and Rz um
8 © 1SO 2011 — All rights reserved
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Test cycle (if different
from that specified in 5.4)

A.4 Post-test measurements

Test seal no.

Seal lip thickness mm

(when measured after removal from test fixture)

Profection lip mean diameter: mm

(where applicable)

A.§5 Test results

Test seal no. All seals:

Leakage: cm3 Tatal: cm3

Comments on seal condition, before and after test:

A.§ Comments

Comments on seal condition, before and after test:

© 1SO 2011 — All rights reserved 9
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Annex B

(informative)

Typical example of a seal test report for the dynamic
low temperature test

B.1 Geng¢ral data

Test report feference:

Seal drawing reference or specification:

Seal type:

B.2 Pre-fest measurements

Test seal n¢.
Seal lip thickness mm
(when measured prior to assembly)
Seal outer ¢ase mean diameter: mmn
out of roundness: mm
Protection l{p mean diameter: mm
(where applicable)
B.3 Test|conditions
Test fluid: || Description:
Normal operating temperature: °C | ISO viscosity grade:
Maximum operating temperature: °C | ISO classification:
Shaft: Diameter: mm | Material:
Hardness: Rockwell C | Surface roughness, Ra: um
and Rz pum
Eccentricity: mm | Normal operating speed: min~’
Maximum operating speed: min~"
10 ©1S0 2011 — All rights reserved


https://standardsiso.com/api/?name=845f95e2b1f68da6cecd87f2954998ec

ISO 16589-4:2011(E)

Housing: Diameter: mm | Material:

Offset: mm | Surface roughness, Ra: gm
and Rz um

Test cycle

B.4 Test results

Tes} seal no.

Leakage: cm3

Comments on seal condition, before and after test:

B.§ Comments

Comments on seal condition, before and after test:

© 1S0 2011 — All rights reserved 11
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