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RW 2054 Revision A

TFE-R SLEEVING

SCOPE

This Quality Assurance Specification establishes the quality standard for a flexible,
electrically insulating irradiated, polytetrafluoroethylene, heat shrinkable sleeving.
TFE-R Sleeving is br use in applications up to 250°C where high shrink ratio, electrical
insulation, flame retardancy and high mechanical strength are important criteria.

Approved Signatories*

Quality Assurance Technical Product Management

Tyco Electronics UK : lain Brown Colin Diss Richard Kewell

* This document is electronically reviewed and approvetdy Tyco Electronics UK Approvers therefore no signatures wilappear. Tyco Electronics
USA approval signatures and records of Tycdelectronics USA approvals are maintained by the UK, RW Spefication Document Controller.

If this document is printed it becomes uncontrolled. Check kst revision in Mpower /Intranet on the nearest PC
(Copies printed on Red Control Paper and issued with transittal form, are officially controlled copies)



RW 2054 Revision A

Page2 of 8

Date Printed 9/27/2023

2.1

2.2

REVISION HISTORY
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CR-98-DM-0026 19 Fédbruary 1998 L. Abrams
2 CR04DM-0091 30 March 2004 R. Kewell
A Local- Doc-type updated 27SEP2023 Basavaraja D A

REQUIREMENTS

Composition, Appearance and Colour

The sleeving shall be homogeneous and essentially free from pinholes, tiabesh cracks,
seams, defects and inclusions. Colour shall be translucent milk white uhlesgise specified.

Dimensions
Size Inside Diameter as Inside Diameter after Wall Thickness after
supplied (min) recovery (max) recovery
mm mm mm
5/64 1.98 0.64 0.23+£0.05
1/8® 3.18 0.94 0.30+£ 0.05
3/16 4.75 1.27 0.30+£0.08
1/4 6.35 1.60 0.30+£ 0.08
5/16 7.92 1.98 0.30+£0.08
3/8 9.52 244 0.30+£ 0.08
7/16 11.12 2.84 0.30+£0.08
1/2 12.70 3.66 0.38+£0.10
9/16 14.27 3.94 0.38+£0.10
5/8 15.87 4.52 0.38+£0.10
3/4 19.05 5.69 0.38+£0.10
718 22.22 6.20 0.38+£0.10
1 25.40 7.06 0.38+£0.10
1-1/4 31.75 8.81 0.38+£0.10
1-1/2 38.10 10.16 0.38+£0.10
1-3/4 44.45 11.43 0.38+£0.10
2 50.80 1321 0.51+0.13
2-1/2 63.50 16.51 0.51+0.13
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®Note Size 1/8 does not meet the dimensional requirements of BS 4G 198

Sleeving of special expanded or recovered dimensions may be supplied as specified in tt
contract or order.

If this document is printed it becomes uncontrolled. Check kst revision in Mpower /Intranet on the nearest PC
(Copies printed on Red Control Paper and issued with transittal form, are officially controlled copies)




RW 2054 Revision A Page4 of 8 Date Printed 9/27/2023

2.3 Test Requirements

The test requirements shall be as specified in Table 1.
3. TEST METHODS
3.1 Preparation of Test Specimens

Unless otherwise specified, tests shall be carried out on specimens of sleasegatbdy
conditioning in a fan assisted air circulating oven at 350 + 5°C for 6 + dtesimnd allowed to
cool in air to ambient temperature. No pre-conditioning period is requii@tt@testing.
Unless otherwise specified, all tests shall be made under standard ambient conditiaingc
to IEC Publication 60212. In cases of dispute the tests shall be carrigchdatgerature of
23 £ 2°C and at 50 + 5% relative humidity.

3.2 Dimensions and Longitudinal Change

The test method shall be as specified in ASTM D2671.

The length, concentricity and inside diameter of three 150mm long specifrexmaaded
sleeving shall be measured. The specimens shall be recovered in a fan aissistadating
oven and the length and inside diameter of each shall be measured. Théilmagittange
shall be expressed as a percentage of the original length.

The minimum and maximum recovered wall thickness shall be determined.

3.3 Tensile Strength and Ultimate Elongation

The test method shall be as specified in ISO 37.

For sleeving of recovered bore greater than 6mm, five Type 2 dumépkelmens shall be
tested. For sleeving of recovered bore less than or equal to 6mm, filar ggecimens 125mn
long shall be tested. Initial jaw separation shall be 50 mm and rate of jaw sepsinatide
100 £ 10mm per minute.

The test shall be carried out at a temperature of 23 + 2°C.

34 Specific Gravity

The test method shall be as specified in Method A of ISO 1183.

3.5 Heat Shock

The test method shall be as specified in ASTM D2671.
The specimens shall be conditioned in a fan assisted air circulating oven as specified in
Table 1.

3.6 Heat Ageing

The test method shall be as specified in ISO 188.

Five tensile test specimens prepared as in Clause 3.3 shall be conditioned in a faraassist
circulating oven as specified in Table 1. After conditioning the specimens shall d@eetbm
from the oven, allowed to cool naturally to room temperature and tested for Ultitoagaton
according to clause 3.3.
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TEST METHODS (Cont’d)
3.7 Low Temperature Flexibility

The test method shall be as specified in Procedure C of AST&I D2

For sleeving of recovered bore 6mm or less, apply the test to whole seftiensvered
sleeving. For sleeving of recovered bore greater than 6mm, apply thedggis&mm wide,
cut from the recovered sleeving, with their lengths parallel to the extruded axisiré\ia
diameter shall be 20 x specimen thickness + 10%. For tubular specimens thesthiskhe
outside diameter. The specimens and mandrel shall be conditioned as specifidd ih Tab

3.8 Flammability

The test method shall be as specified in ASTM D876.

3.9 Electric Strength

The test method shall be as specified in IEC 60243 (Short time test).

3.10 Copper Contact Corrosion

The test method shall be as specified in ASTM D2671.

The specimens shall be conditioned in a fan assisted air circulating oven as specified in
Table 1, allowed to cool naturally to room temperature and tested for Ultimate Elongation
according to Clause 3.3.

3.11 Copper Mirror Corrosion

The test method shall be as specified in ASTM D2671.
The specimens shall be conditioned as specified in Table 1.

3.12 Water Absorption

The test method shall be as specified in Method 1 of ISO 62.
For sleeving of recovered bore greater than 8mm, three disc specintkasiefer 25 + 1mm
shall be cut from the sleeving. For sleeving of recovered bore less tharabtce§mm, three
tubular specimens 50mm long shall be cut from the sleeving.

3.13 Fluid Resistance

The test method shall be as specified in ISO 1817.

Five tensile test specimens prepared as in Clause 3.3. shall be completely immersedfin e
the fluids for the times and temperatures specified in Table 1. The volume loidrsh&ll not
be less than 20 times that of the specimen. After immersion, lightly wipe the spsand
allow to air dry at 23 + 2°C for 1h + 15m. The Tensile Strength and atkifalongation of
each specimen shall be tested according to Clause 3.3. The test shall be ospteted
remaining specified fluids.

3.14 Fungus Resistance

The test method shall be as specified in ISO 846.
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4, RELATED STANDARDS & issue

ASTM D87600 Standard Test Methods for Nonrigid Vinyl Chloride Polymer Tubin
Used for Electrical Insulation

ASTM D2671: 1995 | Standard Test Methods for Heat-Shrinkable Tubing for Electrical L

IEC 60212: 1971 Standard Conditions for Use Prior to and During Testing of Solid
Electrical Insulating Materials

IEC 60243-1: 1998 | Electrical Strength Of Insulating Materials - Test Methods -
Tests At Power Frequencies

ISO 37: 1994 Rubber, vulcanized or thermoplastic - Determination of Tensile Str
Strain Properties

ISO 62: 1999 Determination of Water Absorption

ISO 188: 1998 Rubber, vulcanized - Accelerated Ageing or Heat Resistance Test

ISO 846: 1997 Plastics - Evaluation of the action of microorganisms.

ISO 1183: 1987 Methods for determining the density and relative density of non-ce
plastics

ISO 1817: 1999 Rubber, vulcanized - Determination of the effect of liquids

Subsequent amendments to, or revisions of, any of the above publications applthts
standard only when incorporated in it by updating or revision.

5. SAMPLING

Tests shall be carried out on a sample taken at random from each batch ed fakésiving. A
batch of sleeving is defined as that quantity of sleeving extruded at any ond @stig
frequency shall be Production Routine or Qualification. Production Routinetestisting of
Visual Examination, Dimensions, Concentricity and Longitudinal Change shall liedoant on
every batch of sleeving.

Qualification tests shall be carried out to the requirements of the Design Authority.

6. PACKAGING

Packaging shall be in accordance with good commercial practice. Each packbbesstan
identification label showing material quantity, description, size, colour and batch number
Additional information shall be supplied as specified in the contract or order.
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TABLE 1 Test Requirements

Test Test Method Test Requirements

Visual Examination - As per Clause 2.1
Dimensions ASTM D2671 As per Clause 2.2
Concentricity as Supplied ASTM D2671 60% minimum
Longitudinal Change ASTM D2671 -20to + 20 %
Tensile Strength ISO 37 21 MPa minimum
Ultimate Elongation ISO 37 200% minimum
Specific Gravity ISO 1183 2.5 maximum
Heat Shock ASTM D2671 No dripping, cracking or flowing
(4hx 15m at 40Q: 5°C)
Heat Ageing ISO 188
(168+ 2h at 35@+ 3°C)

- Ultimate Elongation ISO 37 150% minimum
Low Temperature Flexibility ASTM D2671 No cracking
(4hx 15m at 75+ 2°C)
Flammability ASTM D876 Duration of burning 15s maximum
Electric Strength IEC 60243 27.5 MV/m minimum
Copper Contact Corrosion ASTM D2671 No corrosion of mandrel
(24 £+ 2h on copper mandrel at
90-95% RH, 23t 2°C, followed by
168+ 2h on mandrel at 175 3°C)
- Ultimate Elongation ISO 37 150% minimum
Copper Mirror Corrosion ASTM D2671 No corrosion of mirrors
(16h+ 30m at 175 3°C)
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TABLE 1 Test Requirements (Cont’d)

Test Test Method Test Requirements
Water Absorption ISO 62 0.1% maximum
(24 £ 2h immersion at 23 2°C)
Fluid Resistance ISO 1817
24+ 2h immersion 23 2°C:
e Gasoline Fuel to ISO 1817
Test liquid B
e Hydraulic fluid to H515
(Mil-H-5606)
e Lubricating Oil to 0149
- Tensile Strength ISO 37 21 MPa minimum
- Ultimate Elongation 200% minimum
Fungus Resistance ISO 846 No fungal growth

In line with a policy of continual product development, Tyco reserves the right to make changes
in construction, materials and dimensions without further notice. You are advised, therefore, to
contact Tyco Electronics, should it be necessary to ensure that this document is the latsstie.
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