INTERNATIONAL IEC
STANDARD 60684-2

1997

AMENDMENT 2
2005-11

@N

Amendment 2

Flexible insulating sleevi

@
S

HEC2665Droits deTeproductionmreserves T Copyright=attrightsTeserved

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE M

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas dnektpoTexHnyeckas Komucens For price, see current catalogue



https://iecnorm.com/api/?name=84370f47b401bf50f211bb1f5d3f1b2b

-2- 60684-2 Amend. 2 O IEC:2005(E)

FOREWORD

This amendment has been prepared by IEC technical committee 15: Standards on
specifications for electrical Insulating materials.

The text of this amendment is based on the following documents:

FDIS Report on voting
15/224/FDIS 15/255/RVD

Full information on the voting for the approval of this amendment can be fo thereport on

oting indicated in the above table.

The committee has decided that the contents of this amendment and tion will
femain unchanged until the maintenance result date indicated™~an Gy web site under
'nttp://webstore.iec.ch” in the data related to the specific ‘ date, the
publication will be

1 reconfirmed,

1 withdrawn,

1 replaced by a revised edition, or
1 amended.
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Add after Clause 50, introduced in Amendment 1, the following new Clauses 51 through 57:

51 Dynamic shear at ambient temperature

51.1 Principle

This test is designed to evaluate the strength of dual wall sleevings under shear conditions
when bonded to an aluminium substrate.
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51.2 Apparatus

Aluminium strips (100 £ 5) mm x (25 £ 1) mm x (0,9 + 0,1) mm.
Degreasing solvent: 2-Butanone (methyl ethyl ketone)
Specimen assembly fixture (see Figure 16)

Silicone release paper

320 grit abrasive

7 PN | % $ o i
CTTSTTC TS ST TITAUCTITTTS

Dven (for method 52, dynamic shear at elevated temperature)
(Veight and Mass 1,4 kg = 0,1 kg.
Buitable weight to flatten specimens.

51.3 Form and number of test specimens

aper. A weight of sufficient mass to keep
his assembly shall be allowed to cool A roo
ther suitable method for flattening th i

he three specimens of the sleeving cut longitudinally (100 £ 5) mm

25+ 1) mm.

sHall be assembled as shown in Figure 16}

ith the coated surface™of the oM Hact/with the abraded surface of the aluminium|
verlapped betwgen (12,5 . The weight with mass 1,4 kg shall b
reconditioned @ 4 t i at the assembly conditioning temperature a
pecified in IEC 843\ : embly, as shown in Figure 16, shall be placed in a
ven for the time af Y as\specified in IEC 60684-3. The assembly shall then b
emoved from the dwallowed to/cool to room temperature before the weight is removed.
1.4
Insert the_spe e\tensile test machine by clamping at least 25 mm of the aluminunp
trip in the andvat least 25 mm of the sleeving in the bottom jaw. The rate of jay
eparation sh + 5) mm/min. Record the maximum load for each specimen.

1.5 _Result

heé-result shall be the mean of the three maximum loads.
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Dimensions in millimetres

Top view of weight 35 nominal
) «
25 nominal
Side view (showing .
assembly of sach /Welght of Mass 1,4 kg £ 0,1.kg
specimen) ]

Coated sleeving

Coated surface

<4 Aluminium strip

Area of abraded
surface

Weight guides

Fully assembled side view

/Aluminium strip

Coated sleeving

4\

ﬁ\\mw& m Test specimens

\-_—v- [ 1____] ]

SN |

Weight guide

——— Bottom plate

-
-

IEC 1839/05

Figure 16 — Assembly and fixture for dynamic shear at ambient temperature
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52 Dynamic shear at elevated temperature
The test specimens shall be prepared in accordance with 51.3.

The procedure shall be in accordance with 51.4 except that the test is performed in an oven
mounted in the tensile test machine. The test specimens shall be pre-conditioned in the test
oven and at the temperature of test for at least 30 min. The test temperatures shall be as
specified in IEC 60684-3.

53 Dynamic shear after heat shock and heat ageing

The test specimens shall be prepared in accordance with 51.3.

femain flat during the heat shock or heat ageing periods. Th
n oven for the time and temperature specified in |[EC 60684

Temoved from the oven and allowed to cool to room te

he aluminum plates.

Dimensions in millimetres

/ Test specimen

PTFE or PTFE
coated aluminium
plates

PTFE or PTFE
coated aluminium

Coa €eving ‘ / Clates
[
/ | =
Coated-sur Aluminium strip

IEC 1840/05

NOTE Dimensions are nominal unless otherwise specified.

Figure 17 — Assembly for heat shock and heat ageing
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54 Rolling drum peel to aluminium

54.1 Principle

This test is designed to evaluate the strength of dual wall sleevings under peel conditions when
bonded to an aluminium substrate.

54.2 Apparatus

Aluminium tube with outside diameter of (9,5 + 0,25) mm, approximately 35 mm long
Degreasing solvent: 2-Butanone (methyl ethyl ketone)

Free rolling drum (see Figure 18)

Paper or adhesive masking tape

820 grit abrasive

Tensile test machine

Dven

54.3 Form and number of test specimens

Three test specimens shall be prepared. Abrade the alunini the 320 grit abrasiv
and then degrease with methyl ethyl . 2 y ip>ef adhesive masking tap%
longitudinally on the aluminium tube{Cut\e i = 1) mm long and positio
centrally over the aluminium tube and eondition anmoven for/the time and temperature as
detailed in the IEC 60684-3, by suspengdi Remove the test specimens from the

-

bven and allow to cool to ambient tempera udinally along the edge of the pape

54.4 Procedure

folling drum intd te'st specimen. Clamp the rolling drum support intg
]he bottom grip o ¢ and the flap of material into the upper grip. Pull the
est specimen apg ant ratenof’ (50 £ 5) mm/min. (Figure 18)

Measure the wid !“ ayest millimetre on the aluminum tube. Insert the

Record the p over the entire peeling operation. Calculate the average peel
lorce by ignoting the\firs d Jdst 10 % of the peel trace, take 5 readings at equal distance$
part frgm th i af the peel trace, add together and then divide by 5.

Average peel force (N)x 25
Sleeving width (mm)

Peel strength (N/25 mm) =

54.5 Result

The result shall be the mean of the three peel strengths.
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AN

/ Heat shrinkable
. leevi
Paper or adhesive k/”,‘ sieeving
TTasKing tape
Tensile tester
jaws Alumini
Rolling drum
support
rolling §rum

el s

IEC 1841/05

ent for rolling drum peel

athesive bond strength of dual wall sleevings unde
dynamic shear conditio to an aluminium rod.

-

820 grit abrasive
Hot air gun
Masking tape approximately 25 mm wide (see Figure 19)

Tensile test machine (with oven when appropriate)

Oven

55.3 Form and number of test specimens

Three test specimens shall be prepared. Three aluminium rods shall be lightly abraded with
320 grit abrasive and degreased with methyl ethyl ketone. Wrap a length of the 25 mm wide
masking tape completely round the aluminium rod in the position shown in Figure 19. Three
lengths of sleeving at least 100 mm long shall be recovered, using the hot air gun to ensure the
correct positioning of the sleeving onto the aluminium rods as shown in Figure 19. The
assembly shall then be conditioned in an oven for the time and temperature specified in
IEC 60684-3. Remove the assemblies from the oven and allow to cool to room temperature.
Remove the section of the sleeving which overlaps the masking tape as shown in Figure 20.
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55.4 Procedure

Insert the specimen vertically in the tensile test machine. If the test is to be performed at
elevated temperature, pre-condition all three test specimens in the tensile test machine oven
for at least 30 min.

Grip at least 25 mm of each end of the test specimen in the jaws of the tensile test machine.
The rate of jaw separation shall be (50 + 5) mm/min. Record the maximum load for each test
specimen.

55.5 Result

The result shall be the mean of the three maximum loads.
@ millimetreg

100

Coated sleeving

Aluminium rod diameter
according to IEC 60684-3 <

: \5‘ ,\> 100 N
N,

IEC 1842/05

s ified.

NOTE Dimensionm-

Figure 1 em gparation for aluminium rod dynamic shear

- %
Aluminium rod diameter

according to IEC 60684-3 < 25+2

Dimensions in millimetreg

Coated sleeving
W

100
< >

IEC 1843/05

NOTE Dimensions are nominal unless otherwise specified.

Figure 20 — Test specimen for aluminium rod dynamic shear
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56 Sealing

56.1 Principle

This test is designed to evaluate the sealing of dual wall sleeving when bonded to an
aluminium substrate and subjected to internal air pressure.

56.2 Apparatus

Bealed aluminum tube with air valve (30 £ 1) mm external diameter x 400 mm long
see Figure 21)

Aluminium foil approximately 25 mm wide x (0,2 £ 0,05) mm thick x appf
long

ipately 100 mm

820 grit abrasive
Tissue paper
Degreasing solvent: 2-Butanone (methyl ethyl ketone)
Compressed air line
(Vater bath

Dimensions in millimetreg

4 hotes equally spaced

ound the circumference
in the aluminium cylinder

Coated sleeving

Aluminium foil
Aluminium

cylinder \N

Pressure gauge

‘ with valve
A< /
(AN

L/

4005

N
~
o

IEC 1844/05

INOTE Dimensions are Hominal unless otherwise specified.

Figure 21 — Assembly for sealing test

56-3— Form-and-numberoftest specimens

Three test specimens shall be prepared. Lightly abrade the surface of the sealed aluminium
tube with the 320 grit abrasive, degrease with the tissue soaked in methyl ethyl ketone. Pre-
condition the aluminium tube in an oven at 100 °C +5 K for at least 30 min. Remove the tube
from the oven and place the aluminium foil centrally over the four holes. Cut three 175 mm
lengths of sleeving with a recovered diameter of 25 mm. Recover a length of sleeving centrally
over the four holes in accordance with the manufacturer's recommendations. Place the
assembly in an oven for the time and temperature specified in IEC 60684-3. Remove from the
oven and leave at room temperature for at least 24 h.
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56.4 Procedure

The assembly shall be maintained at a constant pressure as specified in I[EC 60684-3 using
clean dry compressed air, immersed in the water bath and then conditioned for (24 + 1) h at the
temperature specified in IEC 60684-3. The assembly shall be checked periodically and after
24 h for any air bubbles escaping from the ends of the sleeving.

56.5 Result

57 Adhesive T peel strength of two bonded heat-shrinkable s

57.1 Principle

This test is designed to evaluate the strength of the adhesive bond b
shrinkable sleeving.

57.2 Apparatus

Metal tube with outside diameter of (25 £ 5) mm.
Degreasing solvent: 2-Butanone (methyl ethyl ketone
Paper cutter, shears or other cutting ick specimens
\dhesive masking tape.
820 grit abrasive
Tensile test machine
Heat gun

Dven

sleeving. FO

fecovered sleeving foljowing the manufacturer’s instructions for the application of the adhesivel
Place a strip’ of 20dmm wide paper or adhesive masking tape lengthwise over the applie
adhesive. to provide free ends to insert into a tensile test machine (Figure 22).



https://iecnorm.com/api/?name=84370f47b401bf50f211bb1f5d3f1b2b

60684-2 Amend. 2 O IEC:2005(E) -11-

Dimensions in millimetres

Maskin
tape & Heat shrinkable sleeving

leasa

1\

Heat shrinkable sleeving

INOTE Dimensions are nominal unless otherwise specified.

Figure 22 — Mandrel asse

o the manufacturer's or supplier's mstructlons 2
emperature. Cut the bonded assemb ff the\
asking tape as shown in Figure 28, S
tentre of each set of bonded sleevings

t tube asSembly to cool to roo
\ @ |ng one edge of the adhesiv
imataly” 2 wide specimens from th

Dimensions in millimetreg

A w ]
(\ t shrikable

T Beevmg width

60 Bonded

7z

S/

20 Unbonded

25 T
cutting

width IEC 1846/05

N\

NOET Dimensions are nominal unless otherwise specified.

Figure 23 — Slab specimen
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