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National foreword 

This British Standard is the English language version of EN 12068:1998. 

The UK participation in its preparation was entrusted to Technical Committee 
ISE/16, Protective coatings and linings of meral pipes and fittings, which has the 
responsibility to: to: 

- aid enquirers to understand the text; 

- present to the responsible European committee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests informed; 

- monitor related international and Europe,an developments and promulgate 
them in the UK 

A list of organi7,ations represented on this committee can be obtained on request to 
its secretacy. 
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The British Standard<; which implement int.emational or European publications 
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section entitled "International St.andards Correspondence Index", or by using the 
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A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for then· correct application. 

Compliance with a British St.andard does not of itself confer immunity 
from legal obligations. 
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Foreword 

'Irus European Standard has been prepared by 
Technical Conunittee CEN/IT 219, Cathodic prott'dion, 
the Secretariat of which is held by BSI. 

This European Standard shall be given tile status of a 
national standard, either by publication of an identical 
text or by endorsement, at tht:> latt:'St hy Ft:>bruary 1999, 
and conflicting national standards shall be \'.ithdrawn 
at the latest by Ft:>bruary 1999. 

According to tht:> CEN/CE:\"ELEC Internal Regulations, 
the national standards organizations of the following 
countries are bound to implement this European 
Standard: Austria, Belgium, Czech Republic, Derunark 
Finland, Frarlce, Gemlany, Greece, Iceland, lreland. 
Italy, Luxembourg, Netherlands. :'-iorway, Portugal, 
Spain, Sweden. S\\itzerlar1d and the United Kingdom. 
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Introduction 
This European Standard gives requirements for organic 
coatings based on tapes or shrinkable materials for 
corrosion protection of buried or immersed pipelines, 
used in coajunction with cathodic protection. 

This European Standard has been taken over from 
WG 6 of CENffC 262/SC 2, Cathodic protection, the 
Secretariat of which is held by DIN. There is a liaison 
between CEN/l'C 262/SC 2/WG 6 and ECISS/l'C 29/SC 4, 
to hannonize the standards prepared in both 
committees. 

This is primarily a functional standard giving the 
requirements for the material properties necessazy to 
ensure the function of the coating. 

To ensure compatibility of the organic coatings with 
cathodicaJly protected pipelines, tests of cathodic 
disbonding resistance at continuous operating 
t.emperature are specified. Tust requirements are given 
for 23 °C but due to limited data available to WG 6 it is 
int.ended that values for higher temperatures will be 
established after five years. 

Attention is drawn to the fact that degradation of the 
properties of a coating may occur following attack 
from microbiological matter. Work is to be undertaken 
in Europe to produce a suitable test method but this 
may take several years. It is considered that a burial in 
soil is the only satisfactory test method The described 
test method is proposed for the interim period of 
five years. 

1 Scope 
This standard specifies the ftmctional requirements and 
test methods for external organic coatings based on 
tapes or shrinkable materials to be used for corrosion 
protection of buried and immersed steel pipelines in 
coajunction with cathodic protection. 

It classifies coatings by increasing mechanical 
resistance and operating temperatures. Coatings for 
special installation conditions are also considered. A 
comprehensive c~ification of coatings in relation to 
functional requirements is defined. Tupes and 
shrinkable materials which meet the requirements of 
these classes can belong to various types defined in 
this standard. 
This European Standard is not applicable to special 
applications in off-shore and stress loads caused by 
frequent temperature changes. 

Specifications of fillers are outside the scope of this 
European Standard. 

© BS! 05-1999 
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This European Standard incorporates by dated or 
undated reference, provisions from other publications. 
These nonnative references are cited at the 
appropriate places in the text and the publications are 
list.ed hereafter. For dated references, subsequent 
amendments to or revisions of any of these 
publications apply to this European Standard only 
when incorporated in it by amendment or revision. For 
undated references the latest edition of the publication 
referred to applies. 
prEN 1427, Petroleum product,s - Bitumen and 
bitumi:nnus binders - Determination of the softening 
point - Ring and ball metlwd. 
EN ISO 527-3:1995, Pwstics- Determinatfon of tensile 
properties - Pa.rt 3: Test conditions for films and 
sheet,s, 

(ISO/DIS 527-3: 1995) 
EN ISO 8503-2, Preparation of st.eel, substrat.es before 
application of paint.s and raaled producf,S - Suif ace 
roughness charocteristics of blast-clea.ned st,eeJ, 
substrat.es - Part 2: Metlwd for the grading of su,:fa.ce 
profile of abrasive blast-cl.eaned st.eel - Comparawr 
procedure. 
(ISO 8503-2:1988) 
EN ISO 9000-1, Quai,ity ma.nagement and quality 
assurance st.andards - Guidelines for selection 
and use. 
EN ISO 9000-2, Quality management and qual,ity 
assurance st.andards - Generic guWRlines for the 
application of IS09001, IS09002 and IS09003. 
EN ISO 9001, Qum,ity systems- Model Jar quality 
assurance in designldeuewpm,ent, productian, 
insf.allation and seroi.cing. 
EN ISO 9002, Qum,ity systems - Modd for qiwlity 
assurance in production, inswllatfon and servicing. 
EN ISO 9003, Qum,ity systems - Model, for quali.ty 
assurance in final inspection and t.est. 
ISO/DIS 188, Rubber, vul.canized - Accelerat.ed ageing 
and heat resista.nce t.est,s_ 
ISO 1523, Paint,s, varnishes, petroleum and rel.at.ed 
products - Determination of flashpoint - Clnsed cup 
equilibrium method. 
ISO 2808, Paint.s and vamishes- Determination of 
film thickness. 
ISO 2811, Paint,s and varnishes - Determination of 
density. 
ISO 3251, Paint,s and varnishes - Determina.tion of 
non-volatile matter qf paints, varni,Shes and binders 
for paints and vamishes. 
ISO 3303: 1990, Rubber- or plastics-coated fabrics -
Determinatfon of bursting strength. 
ISO 3801, Textiles - Woven fabrics - DeterminaU.on 
of mass per unit length and mass per unit area. 
ISO 4591, Pf.astics- Film and sheeting -
Detennina.tion of average thickness of a sa.mple, and 
average thick:Mss and yidd of a roll, by gra:vimetric 
t.echni.ques (gravimetric thickness). 
ISO 4593, Plasliics - Film and sheeting -
Det.errrl'inat:ion of lki.ckr/R,SS by rrwcha.ni.cal scanning. 
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ISO 4626, Voh1/il,: organil' fiquitfa- J)efermi110/iu11 r!( 
boiling range. 
ISO 4892-1, Has/i,:s - Metiw1L-, <f P.l]!Osnre lo 
lahomtur.lf light sozures - Part 1: General .rruidance. 
ISO 48~12-2 , Plast.ks - Methods qf e.rpo,ure to 
lahorntm:lf light s011T1·es - Pm1 ::!: )(nwn-rirr· sourr·es. 
ISO 5893, Rubber mui p/asth~~ test equipment -
Ten .. ~il,e, Jleruml and compmssion lyJ!N'. (ro11sislanl 
rate qf traverse)- Description. 
ISO 7254. Paints arut mrnis}ws - Asse.·,srrwn/ u( 
natural .~preading ra.te -Brush app/ir:atfon. · 
ISO 8.501-1, Preparu/il)fl (/( steel substrates ln:fiJre 
apphration of paints and related products - Fisw1! 
assessment of su.1.ti1a cleanliness - I'arl 1: Rusi 
gm.dPs ond preparat'ion gmde, 1!( u1u,oo/1'd sire/ 
substrates and Qr steel s11bstrates aflPr ommll re11w1,al 
r~f prePious coatings. 

3 Definitions 
For the pruposes of this standard, the following 
definitions apply. · 

3.1 external organic coatings 
3.1.1 
coating 
one or several layers of materials applied to the pipe in 
the fonn of tapes (spiral or "cigarette'' wrapping), 
sluinkable materials (as delivered or constituted just 
prior to application) or repair materials 
Coatings can consist. of one or more basic t)pes of 
coating materials as described in 3.2. 
Prirner(s) and/or filler(s) can be used in cor\junetion 
with these coating materials to improve adherence or 
facilitate application. 
3.1.2 
inner layer 
coating primarily constituted to protect the pipe 
smface from corrosion damage 
3.1.3 
outer layer 
coating primarily corn,1ituted to protect the inner layer 
from mechanical stresses 
3.2 basic types of coating materials 
3.2.1 
petrolatum tape ( cold applied) 
corrosion protection tape com;isting of a synthetic 
reinforcement coated on both sides with a semi-solid 
petrolatwn compound mouldable at ambient 
temperature; it may contain an additional backing film 
3.2.2 
bituminous tape (hot applied) 
corrosion protection t.ape consisting of glass or 
synthetic reinforcement coated on both sides with a 
bituminous compound 
3.2.3 
polymeric tape ( cold or hot applied) 
corrosion protection tape consisting of a compound 
highly adhesive to steel and generally bonded to a 
flexible polymer film and may contain a synthetic 
reinforcement, these tapes can be subdivided into the 
following cypes: 

h 0 frl,, c:1, ',:c:t hll j,.' 
·~' 

0 1 •I•\ 

3.2.3.1 

laminate polymeric tape 

conosion protection tape consisting of a flexible 
polymer film, coated on one or both sides witl1 an 
adhesive compound; the adhesive compmmd may be 
reinforced with synthetic fibres 

3.2.3.2 

reinforced polymeric tape 
conosion protection tape consisting of a synthetic 
reinforcement, coated on both sides \'iith an adhesive 
compmmd ,md containing an additional polymer film 

3.2.3.3 

low strength polymeric tape 

corrosion protection tape consisting only of an 
adhesin· cornpmmd; it may contain a flexible polymer 
film (thickness :-c:; 0, 15 mm) to avoid overstretc:hing 
dming application 

3.2.4 

shrinkable material 

corrosion protection product consbt:ing of a polymer 
backing capable of controlled shrinking, generally 
precoated on one side with an adhesive, the polymer 
backing can be reinforced. 

Sluinkahle rnate1iaJs are available a<,: 

- htbular siPPYes; 

- v.Taparound sleeves v.ith either separate or 
attachC'd closure; 

- t~1J)es; 

- pre-shaped materials. 

3.3 complementary materials 

3.3.l 

primer 

material applied (generally in a liquid fomt) a-; a thin 
film over a prepared metal smface and the aqjacent 
pipe coating in order to ensure maximum adherence of 
tl1e subsequent coating matetial 

3.3.2 

filler 

mouldable material for smoothing out uneven surlaces 
or cavities (e.g. complicated shapes) to allow for the 
void-free application of tapes or shrinkable materials 
NOTE Fillers will be selected by mutual agreement between 
manufacturer and user. 

3.3.3 

additional mechanical protection materials 
various materials to enhance impact and indentation 
resistance and/or isolate movements between coated 
pipelines and surrounding soil 

Any additional mechanical protection not completely 
bonded to the coating below is either perforated or 
electrical conductive under operating conditions to 
avoid screening of cathodic protection. 

© BS! 05-1999 
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3.4 
repair material 
material used to reconstitute the coating at places 
where mechanical damage has occured. It may be hot 
or cold applicable material; primer(s) and/or filler(s) 
can be applied prior to repair mat.eria1 if necessary 

3.1> other definitions 

3.1>.1 
maximum continuous operating 
temperature T max 

maximum continuous temperature of the medium 
transported through the buried or immersed coated 
pipeline 

3.1>.Z 
factory coating (mill coating) 
coating applied to pipe length in a factory or yard 
before delivery 

4 Classification and designation 
4.1 Classification 

4.1.1 General 
Coatings are classified according to resistance to 
mechanical damage, operating temperature or special 
installation conditions. 

4.1.Z Mechanical resistance classes 

4.1.Z.1 General 

Coatings are classified according to their mechanical 
characteristics measured by the following tests (where 
applicable): 

- impact resistance; 

- indentation resistance; 

- specific electrical insulation resistance; 

- cathodic disbondment resistance; 

- peel strength layer to layer; 

- peel strength to pipe surface and factory coating. 
Coatings shall meet requirements for the following 
classes as specified in Table l. 

4.1.2.2 Class A 
Coating which has a low mechanical resistance. 

4.1.2.3 Class B 

Coating which has a mediwn mechanical resistance. 

4.1.2.4 Class C 

Coating which has a high mechanical resistance. 

'Three alternative combinations of requirements are 
specified for cathodic disbondment resistance, peel 
strength layer to layer and peel strength to pipe 
surlace and factory coating. 

© BSI 05-Hl99 
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4.1.3 Maximum continuous operattng 
temperature classes 

4.1.3.1 General 

Coatings are classified according to their maximum 
continuous operating t.emperature specified by the 
following t.ests (where applicable): 

- indentation resistance; 

- cathodic disbondment resistance; 

- peel strength layer to layer; 

- peel strength to pipe surface and factory coating; 

- lap shear strength; 

- thennal ageing resistance. 

Coatings shall meet the requirements for the maximum 
continuous operating temperature classes as specified 
in Tables 1 and 2. 

4.1.3.2 Glass 30 
In the absence of any specific indication, coatings shall 
be considered suitable for use at maximum continuous 
operating temperature T max up to 30 °C. 

4.1.3.3 Glass 50 

Coatings in this class shall be suitable for use 
at maximum continuous operating temperature 
Tmax = 50°C. 

4.1.3.4 Class HT 

Coatings in this class shall be suitable for use at 
maximum continuous operating temperature 
T max > 50 "C in increments of 10 °C. This temperature 
shall be stated in brackets. 

4.1.4 Classes for special application conditions 

4.1.4.1 Glass UGI.ass VL 

4.1.4.1.1 G<merol 
For these classes of coatings it shall be possible to 
handle products and the coated pipe at temperatures 
below -5 °C. They shall meet the requirements 
specified in Tobie 2. 

4.1.4.1.Z CT,ass L 
For low temperatures between -20 °C and -5 °C. 

4.1.4.1.3 (]ass VL 

For very low temperatures lower than -20 °C. 

In this case, the minimum handling and laying 
temperature shall be agreed between user and 
manufacturer. This temperature shall be stated in 
brackets. 

4.1.4.2 a.ass UV 
Coatings in this class shall be suitable for storage for 
prolonged periods while exposed to sunlight and shall 
comply with the resistance to ultraviolet irradiat.ion 
required in Table 2. 
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4.2 Designation 

Coatings shall be designated as follows: 

EN 12068 - Mechanical resistaJ1cf' class - \faximum 
continuous operating temperature class - Class for 
special application conditions (if applicahle ). 

EXAMPLE 1 

Designation of a coatmg of medium mecharncal 
resistance ( class B) for temperatures up to 30 °C 
(class 30): 

coating EN 12068-B :30. 

EXAMPLE2 

Designation of a coating of high mechanical resistance 
(class C) which is suitable for use up to 50 °C ( class 50) 
and for handling and laying at low temperdtures 
between -20 °C and -5 °C (class L): 

coating EN 12068-C 50 L 

EXAMPLE3 

Designation of a coating of high mechanical resistance 
(class C) which is suitable for use up to 60 °C 
( class lIT) with proven ultraviolet ilradiation resL5tancc 
(class UV): 

coating EN 12068--C HT 60 L'V 

5 Requirements 

5.1 Requirements for coating" 
Coatings shall meet the requirements for tlie particular 
class ,L'> specified in Tabh•s 1 and 2. 

© BSI 05-1999 
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Table 1 - Requirements for coatings 
No. Property Operating Unit Mechanical resistance classes 

tempera- A B Ci) 
ture class 

I hnpact resistance at 23°c 30/50/IIT J 2:4 2:8 2: 15 2: 15 

2 Indentation resistance 

pressure (test condition) 'JOI-I- N/mm2 0,1 1,0 10,0 10,0 
at23 °C 

at Tmax -/50/HT N/mm2 0,1 1,0 10,0 10,0 

Holiday detection - paM paM pass pass pass 

or or residual thickness mm 2: 0,6 2: 0,6 2: 0,6 2: 0,6 2: 0,6 

3 Specific electrical 30/50/HT 
insuJation resistance 

Rs100 fi.m2 2: 1()6 2:10S 2: !OS 2: 1()8 

Rs1oo/l?,s702) - 2: 0,8 2: 0,8 2: 0,8 2: 0,8 

4 Cathodic disbandment 
resistance 

at23 °C 30/50/HT mm s 20 s 20 slO ::S 15 

at Tmax -/50/HT mm 3) 

5 Peel strength 4) 5} layer to N/mm 
layer 

- inner to inner + outer 
to inner at 23 °C 30/50/HT 2: 0,8 2: 0,8 2: 1,0 2: 1,5 

at Tmax -/50/HT 2: 0,2 2: 0,2 2: 0,2 2: 0,2 

- out.er to outer at23 °C 30/50/HT 2: 0,2 2: 0,2 2: 0,2 2: 0,2 

at Tmax -/50/HT 2: 0,2 2: 0,2 2: 0,2 2: 0,2 

6 Peel s1rengt11.6} 7) N/mm 

to pipe surlace at23 °C 30/50/HTE 2: 0,4 2: 0,4 2: 0,5 2: 0,75 

at Tmax -/50/HTE 2: 0,04 2: 0,04 2: 0,05 2: 0,075 

to factory coating at23 °C 30/50/HTE 2: 0,2 2: 0,2 2: 0,4 2: 0,4 

atTmax -/50/HTE 2: 0,02 2: 0,02 2: 0,04 2: 0,04 

7 Lap shear strength4) Nfmm2 

at23 °C 30/-/- 2: 0,05 2: 0,05 2: 0,05 2: 0,05 

at Tmax -/50/HTE 2: 0,05 2: 0,05 2: 0,05 2: 0,05 
I) See 4.1.2.4: coatings shall meet all requirements in one colunm. 
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Test 
method 

2: 15 AnnexH 

10,0 AnnexG 

10,0 

pass 

2:0,6 

2: !OS AnnexJ 

2: 0,8 

::s; 20 AnnexK 

AnnexB 

2: 1,5 

2: 0,2 

2: 0,2 

2: 0,2 

Annexe 

2: 1,0 

2: 0,1 

2: 0,4 

2: 0,04 

AnnexD 

2: 0,05 

2: 0,05 

2l If the specific electrical insulation resistance after 70 days is less than a factor 10 great.er than the specified value for 100 days. 
3l By agreement between manufacturer and user. 
4l No requirement for petrolatwn tapes in class A 
5l No requirement for bituminous tapes in class A and class B. 

6l If the result for bitwnnious t.apes or reinforced polymeric tapes is less than 0,4 N/mm, residual thickness of bituminous compound or 
of adhesive compound on the pipe surface or factory coating shall be E 0,25 mm. 
7l Petrolatum tapes shall be capable of adhering and remain attached t.o all clean metal surafaces and shall leave a film of compound 
on the metal when peeled off at an angle of 180", 30 min after application. 

© BSI 05-1999 
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Table 2 - Requirements for coatings 

No. Property Classes Requirements Test 
method 

1 Microbiological resistance aJI classes by convention 1 l Annex M 

2 Thennal ageing resistance2J :n all classes2l :l) Annex E 

Ratio of 

- tape ~1rengt1l 1,25 2: 8100/So?: 0,75 S1oofS70 2: 0,8 
or 

- bursting strength 1,25 2> BwofBo 2> 0,75 B1oofB70 2> 0,8 

- elongation at break 1,25 2: EwofE70 2: 0,75 E10ofE70 2> 0,8 

- peel strength layer to layer P100/PT?: 0,75 P10r/P70 ?: 0,8 

- peel strength to pipe surlace A100IAT 2> 0,75 A100/A70?: 0,8 

3 Ultrn.violet irradiation resistance class UV only 

Ratio of Annex F 

- elongation break 1,25 2: Exf A'o ?: 0, 75 

-tapr strength 1,25 E Sx!So 2: 0,7fi 
or 

- bursting strength 1,25 2: Bx/Bo 2: 0,75 

4 Low temperature flexibility 

class L no separation, tears or crack5 AnnexN 
at -20 °C class VL 

at lower than - 20 °C 
( agreed temperature) 

5 Low temperature unrolling test 

at -5 °C/arnbient tempenrture4l all classes·1 l 

at -20 °C class L no separation, tears or cracks AnnexP 

at lower than -20 °C (agreed cla-.s VL 
temperature) 

6 Drip resL'ltance of petrolatum tapes aJI classes no dripping of components AnnexQ 

l) By convention between manufacturer and user. 

2> No requirement for petrolatum tapes in class A. 

,) No requirement for bituminous tapes in class A and cla.~s B. 

4) -5 Tor minimum ambient temperature, a.5 given by the manufacturer, during product handling and laying of the pipeline. No 
requirement for hot applied mat.crials described in 3.2.2, 3.2.3 and 3.2.4. 

© BSI 05-1999 
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5.2 Manufacturer's information 

The manufacturer shall give sufficient infom1ation to 
identify the coating and shall supply as a minimum the 
technical infonnation of the coating components as 
listed in Tables 3 to 7. 

The values to be given are typical values obtained by 
testing by the manufacturer for information for the 
user. 

6 Quality 
6.1 Conformity evaluation 

Confonnity with this standard shall be demonstrated 
by initial testing (type testing) to the requirements for 
the particular dass as set out in Tables 1 and 2. 

Type testing shall be repeated within five years and 
whenever a change is made, which may influence the 
specified properties. 

6.2 Quality assurance 

Manufacturer shall operate an effective, documented 
quality system, e.g. a quality system based on the 
relevant part of the EN ISO 9000 to EN ISO 90G:3 and 
maintain records identifying the product, dates of 
manufacturing and/or batch numbers and all results of 
inspection and testing. 

Table 3 - Coating identification 

No.' Property i Reference 

1 Coating trade name ' I 

2 Basic type of coating material ! see 3.2 
' 3 Primer trade name 

4 Structure of the coating see 3.2 

4.1 Number of layers1l -

4.2 First layer trade name -

4.3 Second layer trade nan1e -

4.4 Subsequent layer trade name -

5 European Standard designation see 4.2 

6 Nominal thickness of the coating -

7 Compatible factory coatings2 l -
1J Excluding pnmer. 

2) State all types of factory coating that have been tested 
successfully with the coating. 
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Table 4 - Coating properties 
(refer to Table 1 a11d Table 2: Requirements 

for coatings) 

Property Table lJnit : Test ! 
method 

Impact resistance 1 .J AnnexH 

Indentation resistance: 1 mm AnnexG 
residual thickne&5 

Specific electrical 1 f!.rn2 Annex.J 
insulation resistance 

Cathodic disbondrnent 1 nun Arrnex K 
resistance1l 

Peel strength layer to 1 N/mrn AnnexB 
layerll 2) 

Peel strength to pipe 1 -'I/nun Annex C 
surface1l 

Peel strength to 1 ~/mm Annexe 
factory coating I ):J) 

Lap shear strength Ji 1 l\/rrun'.! l\nnex D 

Utrnviolet irradiation 2 - AnnexF 
resistance (outer layer) 

1! \'alues to bt' ~i.-en for 2:3 T and maximum continuous 
opr!rating t.r,mp01-at11rfi Tmax· if appliC".ahlE.->. 

To b~ given for rnmbinations "r lay<ers in Tahl<e J 

·,. To be given for ea('I, cmnpa\1hle factory ('Oating in Table :3. 
itc•m 7. 

Table 5 -Primer 

No. Property Unit : Test 
method 

1 Primer trade name - -
2 Generic type of primer -
::; Solid content ?,/-, mass ISO :3251 

4 Sa]Xmification value (solids) mg/g AnnexL 

5 Type of solwnt ISO 4626 

6 , F1a5h point oc ISO 1523 

"' 
I • 

g/crn:3 ISO 2811 I Density 

8a Spreading rate (coverage) or rn~/1 ISO 7254 

Sb Dry film thickness µ.m IS02808 

9 Storage conditions - -

9.1 Storage t.emperature 
minimum cc -
maximum cc -

9.2 Shelf life at storage month -
t.emperature 

i 

! 
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Table 6 -Tape, shrinkable material, repair 
materiaI1) 

No. Property Unit 

I 'frade name -
2 Description of coating -

material 

3 Colour -
4a Minimwn total thickness or mm 

4b Mass per unit area gtrn2 

5 Polymeric -
film/reinforcement 

5.1 Generic type of polymeric -
film 

5.2 Generic type of -
reinforcement material 

5.3a Nominal thickness or mm 

5.3b Mass per unit area glm2 

6 Adhesive -
6.1 Generic type of adhesive -

6.2a Nominal thickness or mm 

6.2b Mass per unit area gtrn2 

6.3 Saponification value mg/g 

6.4 Softening point ring and oc 
ball2) 

7 Mechanical properties of -
component 

7.la Tape strength or N/nun 

7.lb Bursting strength N 

7.2 Modulus at 10 % elongation2) N/mm 

7.3 Elongation at break2) % 

7.4 Low t.emperature flexibifity2) oc 
( class Land VL only) 

7.5 Shrinkage (shrinkable 
material only)3) 

% 

8 Storage conditions -
8.1 Storage t.emperature -

minimmn oc 
maximmn oc 

8.2 Shelf life at storage month 
temperature 

1) Data to be supplied for each coating component. 

2l If applicable. 

3l In according with manufacturer's test method. 
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Test 
method 

-
-

-
IS04591/ 
IS04593 

IS03801 

-

-

-

IS04591/ 
IS04593 

ISO 3801 

-
-
IS04591/ 
IS04593 

IS0380I 

AnnexL 

prEN 1427 

-

AnnexA 

AnnexA 

AnnexA 

AnnexA 

AnnexN 

3) 

-

-

-
-
-

Table 7 - Application instructions 

No. Property Unit 

I Ambient conditions 

1.1 Minimum temperature ·c 
1.2 Maximum temperature ·c 
1.3 Relative humidity % 

2 Surface preparation 

2.1 Metal surface -

2.1.1 Cleanliness (in according with -
ISO 8501-1) 

2.1.2 Profile (in according with -
ISO 850~2) 

2.2 Factocy coating -

3 Application of primer 

3.1 Method of application -

3.2 Surface temperature minimum oc 
maximum "C 

3.3 Potlife h 

3.4 Overcoating time minimum hormin 

maximmn dorh 

3.5 Curing temperature "C 

4 Application of tape 

4.1 Method of application -

4.2 Minimum product t.emperature "C 
(in accordance with annex P) 

4.3 Minimum over]ap of tape % 

5 Application of shrinkable material 

5.1 Surface temperature "C 

5.2 Method of preheat -

5.3 Shrink temperature •c 
6 General 

6.1 Minimum overlap on factocy mm 
coating1) 

6.2 Specific application instructions -

6.3 Holiday detection voltage kV 
6.4 Repair procedures -
1) To be given for each compatible factory coating in Table 3, 
item 7. 

© BSI 05-1999 
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Annex A {normative) 
'lape strength, elongation at break, 
modulus at 10 % elongation, bursting 
strength 

A.I General 
The test method consists of measuring the value of 
tape strength (maximum force per unit width), 
elongation at break and modulus (tensile force per Uilit 
width) at 10 % elongation of tapes with and without 
reinforcement and shrinkable materials without 
reinforcement in accordance with EN ISO 527-3. 
Shrinkable materials with reinforcement shall be 
measured for bUIBting strength in accordance with 
method A of ISO 3303:1990. 

A.2 Apparatus 
Tensile testing machine, in accordance with ISO 5893 
allowing the stress-str.un curve to be recorded and 
capable of operating at a const.ant rate of separation or 
compre$ion of the clamps of 100 mm/min. 

A.3 Preparation of the test specimens 

A.3.1 To,pes with or without rei,iforcement and 
shrinkable materials without rei,iforcement 

A.3.1.l Tapes with (ff nitlwut reinforcement 

Sam.fie tapes as delivered after conditioning for 24 h at 
(23 - 2) °C. Discard the three outer turns from the roll. 
Unwind sufficient tape to cut five specimens in the 
longitudinal direction. Condition this length of tape for 
a minimum of 1 h at (23 ± 2) "C on a flat surface. 

a) Thpes without reinforcement: prepare five test 
specimens type 5 in accordance with Figure 2 
of EN ISO 527-3:1995. 
b) Thpes with reinforcement: prepare five rectangular 
test specimens, 200 mm long and 50 nun wide or the 
tape width if narrower. 

A.3.1.2 Shrinkabl£ rrwJ,erial without reinforr,ement 

Sample shrinkable material by free shrinking in 
accordance with the manufacturer's instruction. Take 
specimens circumferentially and condition for a 
minimum of 1 h at (23 ± 2) °C. 

Prepare five test specimens of type 5 in accordance 
with Figure 2 of EN ISO 527-3:1995. 

A.3.2 Shrinkable material with rei,if'orcement 
Prepare five circular test specimens with a diameter 
of 100 mm, punched out of three different units. 

A.4 Procedure 

A.4.1 Tape strength, ewngati.on at break, 
modulus at 10 % elongation of tapes with or 
without rei,if'orcement and shrinkable materials 
without rei,if'orcement 
The test is earned out at (23 ± 2) °C. 

© BS! 05-1999 
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Mark suitable reference points on each test specimen 
and clamp the ends into the grips of the tensile 
machine: 

a) (80 ± 5) mm apart for specimens without 
reinforcement; 

b) (100 ± 1) mm apart for specimens with 
reinforcement 

Set the tensile testing machine in operation at a 
constant separation rate of 100 nun/min and 
continuously record the force and elongation. 

Repeat for all five specimens. Reject all specimens that 
break within 15 mm of the clamps and cany out 
fmther tests to obtain five satisfactory readings. 

A.4.2 Bursting strength of shrinkable materials 
with rei,iforcement 
The test specimens are held by a clamping device in 
accordance with Figure 1 of method A of 
ISO 3303: 1990. The clamping device and the ball are 
pressed against each other with a constant rate of 
compression of 100 mm/min until the specimen fails 
due to the pres,ure exerted by the ball. 

A.5 Expression of results 
For tapes and shrinkable materials without 
reinforcement calculate the elongation at break E using 
the equation (Al): 

E = (L1 - Lo) X 100/Lo (Al) 

For tapes with or without reinforcement and for 
shrinkable material without reinforcement calculate the 
tape strength S using the equation (A2): 

S = Fp/b (A2) 

ht the case of shrinkable materials with reinforcement 
calculate the bursting strength B in newtons. 

Calculate the modulus at 10 % elongation M1o using the 
equation (A3): 

M10 = F1r/b (A3) 

where 

E is the elongation at break, as a percentage; 

Lo is the initial gauge length of the specimen, 
in millimetres; 

L1 is the gauge length, in millimetres; 

S is the tape strength, in newton per millimetre 
width; 

F B is the maximum force, in newton; 

b is the width of specimen, in millimetres; 

B is the bursting strength, in newton; 

M1o is the modulus at 10 % elongation, in newton 
per millimetre width; 

Fw is the force to give 10 % elongation, in newton. 

Take the arithmetic mean offive results. 
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Annex B (nonnative) 

Peel strength layer to layer 

B.l General 

Tite test method consists of measuring tlw peel 
strength (peeling force per unit width) between two 
layers of tapes or shrinkable materials. 

Peel strength is determined for: 

a) inner layer to inner layE'l~ 

b) out.er layer t.o inner laye1~ 

c) outer layer to outer layer. 

B.2 Apparatus 

a) Tensile /,e:,Ung Yn{lchine, in accordance \\it.h 
ISO 58~l3 allowing the peeling force to be recorded 
and capable of operabng at a constant rate of 
separation of 100 mm/min. 

b) E<[ltiprru-:nt .fiJr /Jw lni,~ile lesliny nw{:/i itff', 
allowing tlw specimen to be maintained at the test 
temperature. 

c) J_.,m,,rY rigid s11ppm1 plote (e.g. glass plate) 
about 50 mm x 300 mm x 5 nm1. 

d) Rigid upper pla./e (e.g. st-C€l plate about 50 mm 
x 200 nun x 5 nun) witll a smooUl c:ellular rnbber 
on its lower sidr (lliickness of the rubber 1 mm 
to3mm). 

e) A loa<l which produces a combined pressure 
of0,01 N/nun~ together with U1e upper plate. 

f) Pipe se.ctions DN 100, 100 mm long for shrinkable 
material only. 

g) ReJea.se paper: 

B.3 Preparation of the test specimen 

Condition the samples for a minimum of 24 h 
at (23 ± 2) °C. 

B.3.1 Tapes 
Discard the three outer turrL'l from the roll. 

Cut strips 250 mm to 280 mm in length, e'iO mm .vide or 
of tape width in the case of narrower tapes. Locate 
one strip of the fi.Thi tape (6), adhesive side down on 
release paper (3) on the lower plate (4). Apply the 
second tape strip (5) witl1 the same dimensions exactly 
over the first At one end insert a piece of release 
paper between the two t.ape strips for 50 mm tD 80 mm. 
Place release paper (3), the rubber coating (2) and the 
upper plate with the load onto the specimen 
(pressure 0,01 N/mm2) (1) and store for seven days 
at (23 ± 2) °C ( see Figure B. l ). 

It is permis.5ible to apply additional supporting fi1ms tD 
the outer surfaces of the specimens to prevent 
excessive elongation during the test 

- ,.., ---, ~ -

~: {:-' ~I 'I;\ 

! 5 

6 

"----,.. 
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I Plate wirh load 

Rubber coating 

:.i Release pap('r 
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Ii Tape 1 

----------
;r7 
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>50 

Figure B.1- Assembly of the test specimen 
for testing peel strength layer to layer 

B.3.2 Shrinkable materials 
Wrap the pipe section D:\' 100. l(){) nun long 
circwnferentially with two layers of the shrinkable 
material one after another in accordance with the 
manufacturer's ins1111ction. Store for a minimum 
of 24 h at (2;3 ± 2) 'C. 

B.4 Procedure The peel strength test is carried 
out on: 

a) three of each specinwn layer to layer 
at (23 ± 2) 'C; 

1 
2 

3 

4 

b) tlu·ee of each specimen layer to layer at tl1e 
maximum operating temperature (T max ± 2) °C if this 
is higher than 30 'C. 

B.4.1 Tapes 
Clamp the end of the two tapes into t11e grips of the 
tensile testing machine. Precondition the test specimen 
at the ~1)ecified test temperature for at least 0,5 h. 
.\1aintain the ~-pecirnen at the specified test temperature 
throughout the test. Set tl1e tensile testing machine in 
operation at a corn,iant rate of separation 
of 100 nun/min. Record the peeling force conbnuously. 

B.4.2 Shrinkable materials 
Cut the coating with a double saw or knife around the 
circumference down tD the pipe wall to an inside 
width of 50 mm Cut the resulting outer strip with a 
knife perpendicular to the circumference of the pipe 
and lift the end of the outer strip over a length of 
about 20 mm from the inner strip. 
Clamp the t.est specimen into the grips of the tensile 
testing machine. 
Precondition the specimen at the specified test 
temperature for at least 1 h. 
Maintain the specimen at the specified test temperature 
throughout the test. Set the tensile testing machine in 
operation at a constant rate of separation 
of 100 mm/min. Record the peeling force continuously. 

© BSI 05-1999 
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8.5 Expression of result 

Calculate the mean value of the peel strength in 
newtons per millimetre width using at least 20 points at 
regular intervals. Disregard the first and last 50 mm of 
the peeling length. If any values are less than 75 % of 
the specified peel strength given in 'Thble 1, t.est a 
fwther three specimens. No further failure is allowed 

Toke the arithmetic mean value of the result of the 
three test specimens. 

Annex C (normative) 
Peel strength to pipe surface and factory 
coating 

C.l General 
The test method consists of measuring the peel 
strength (peeling force per unit width) between the 
coating made from tapes or shlinkable materials and 
the pipe with a metallic surface or all of the factocy 
coatings recommended by the manufacturer. 

C.2 Apparatus 
a) Tensile testing machine, in accordance with 
ISO 5893 allowing the peeling force to be recorded 
and capable of operating at a constant rate 
of separation of 10 mm/min. 
b) Equipment w suppart tlie pipe section, 
perpendicular to the direction of the peeling and to 
rotate freely about the axis of the pipe section. 

c) Equipment for the tensile testi'fl{J machine, 
allowing the rest specimen to be maintained at the 
test remperature. 

d) Pipe secti,ons DN 100, 100 mm long with a metal 
surface. 

e) Pipe sections DN 100, 100 mm long with the 
specified factory coating. 

C.3 Preparation of the test specimens 

The metal surface of the pipe section shall be blast 
cleaned in accordance with ISO 8501-1 grade Sa 21/i to 
give a medium profile in accordance with 
EN ISO 8503-2. Pipe sections shall be kept clean and 
my and primer and/or coating shall be applied 
within Sh. 
The factory coating shall be cleaned in accordance 
with instructions of the manufacturer of the tape or 
shrinkable material. The cleaning procedure shall be 
agreed upon with the manufacturer of the factory 
coating. 

Apply the tape system or the shrinkable material to the 
pipe in accordance with the manufacturer's 
instructions. Wrap the tapes circumferentially and not 
spirally. 

Store the prepared t.est specimen for a minimwn 
of 7 days at (23 ± 2) "C. 
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The peel strength test shall be earned out on: 
a) three pipe sections according to C.2d) 
at (23 ± 2) °C; 
b) three pipe sections according to C.2e) 
at (23 ± 2) °C; 
c) three pipe sections according t.o C.2d) at the 
maximum continuous operating remperature 
(T max ± 2) 0c if this is higher than 30 °C; 
d) three pipe sections according to C.2e) at the 
maximwn continuous operating temperature 
(T max ± 2) °C if this is higher than 30 °C. 

Prior to testing, cut the wrapping with a double saw or 
knife around the circumference down t.o the pipe wall 
to an inside width of 50 mm. Cut the resulting 50 nun 
strip with a lmife, perpendicular t.o the circumference 
of the pipe, and lift one end from the pipe over a 
length of about 20 mm. Precondition the test specimen 
at the specified test temperature for at least one hour. 
Peel off the strip in the peeling device with a tensile 
testing machine perpendicular to the axis of the pipe at 
a constant rate of separation of 10 mm/min. 
Maintain the test specimen at the specified test 
temperature throughout the test 

Record the peeling force continuously. 

C.li Expression of result 
Calculate the mean value of the peel strength in 
newton per millimetre width using at least 20 points at 
regular intervals. Disregard the first and last 50 nun of 
the peeling length. If any values are less than 75 % of 
the specified peel strength, test a further three test 
specimens. No further failure is allowed 
Take the arithmetic mean value of the results of the 
three test specimens. 

Annex D (nonnative) 
Lap shear strength 

D.l Lap shear strength of tape coatings 

D.1.1 General 
The test method consists of measuring the lap shear 
strength (maximum force per unit area) obtained in 
shearing a single overlap joint between a plate with 
metallic surface or factory coating and the coating 
system by applying a tensile force which is parallel to 
the bond area and to the major axis of the specimen. 

D.1.2 Apparatus 
a) Tensile testing machine, in accordance with 
ISO 5893 allowing the shear force to be recorded 
and capable of operating at a constant rate of 
separation of 10 mm/min. 
b) Equipment for the t£nsi1e testing machine, 
allowing the specimen to be maintained at the rest 
temperature; 
c) Swel pl.tl.tes, (length: 100 mm, width: 50 nun or of 
tape width in the case of narrower tapes). 
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D.1.3 Preparation of the test specimens 

The metal smface of the steel plate shall be blast 
cleaned in accord:mcP with ISO 8501-1 grade Sa 21/1, to 
give a medium profile in accordance i.vith 
EN ISO 8fi03-2. The steel plates shall bP kept cle:m and 
dry and prin1er and/or coating shall be applied 
within 8 h. 

The factory coating shall be cleaned in accordance 
witl1 in.'itructions of the manufacturer of the tape. The 
cleaning procedure shall be agreed upon with the 
mmrnfacturer of the factory coating. 

Apply the coating sy;,--tems (all layers) to one side of 
the plates in accordance with the rnanufacturer·s 
instructions, such that the coating overhangs one end 
by :30 mm to 40 nun tt) allow clamping in the testing 
machine_ Store the test specimens for a minimum 
of 7 days at (23 ± 2) ''C under a load of O,Ql N/rrun2. 

Prior to trsting, cut tlie coating transversely so that the 
effective shear length is 20 mm. 

D.l.4 Procedure 

TI1e lap shear strengtl1 test shall be carried out on: 

a) five test specimens at (23 ± 2) °C: or 

b) five test specimens at the maximmn continuous 
operating temperature ( Tma.x ± 2) 'C if tllis is higher 
than 30 °C. 

Clamp the test specimen into the tensile testing 
machine, ensuring that the plate (metal surface) and 
the coating sy;,"tem are in the s;rn10 plane. 

For tl1e test temperature 2:: 50 °C, precondition tl1e test 
specimens at the specified test temperature for at. 
least 0,5 h. 
Maintain the test specimen at the specified test 
temperature throughout the test 

Set tlle tensile testing machine to a constant rate of 
separatjon of JO mm/min. Record the maximum force. 

If the tape breaks instead of shearing. prepare new test 
specimens so that the effedive she<1r length is 10 mm. 
Repeat for five test specimens. 

D.1.5 Expre.~sion of result 
Calculate tlie a.ritll.metic: mean of five results of the lap 
shear strength, in newtons per square millimetre. 

If the tape breaks, express the lap shear strength as 
greater than the breaking force in newtons per bonded 
area in square millimetres. 

D.2 Lap shear strength of shrinkable material 
coatings 

D.2.1 General 
The test method consists of measuring the maximum 
stress obtained in shearing a single overlap joint 
between two plates with metallic surface or factory 
coating bonded with the adhesive of the shrinkable 
material by applying a tensile force which is parallel to 
the bond area and to the major axis of the test 
specimen. 

[--c, lrl 0 •• c:1, ··,:c:t hll i,,·· 
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D.2.2 Apparatus 

See D.1.2. 

D.2.8 Preparation of the test specimens 

The metal sudace of tlw stt't'l plate c;hall be blast 
cleaned in accordance with ISO 8501-1 grade Sa1/2 to 
give a ml'dium profile in accord,mct ,\ith 
E.'-,1 ISO 8:30:.3-2. The steel plates shall be kept clean and 
dry ;md primer mid/or a(llwsive shall be applied 
\l.ithin 8 h. 
The fact()ry coating shall be cleaned in accordance 
\I.1th instructions of t11e mmrnfacturer of t11e shrinkable 
mater"ial. Tiw deaning procedure shall be a.greed upon 
-with the manufacturer of the facwry coating. 

Coat one side of the plates with the adhesive of the 
shrinkable material tIJ a thickness of I mm. 

Position a second plate in such a way that the overlap 
of the two plates is 20 nun. Trt>at the test specimens in 
accordance with the manufacturer's instructions 
(presstirP, temperatme ,rnd ti.me). Store the test 
specin1e11S for at least 24 h at (23 ± 2) 0 C. 

Remove any adhesive which has e11.1-1ded at the sides 
during preparation. 

D.2.4 Procedure 

See D.1.4. 

D.2.5 Expression of result 
See D.1.5. 

Annex E (normative) 
Thermal ageing resistance 

E.1 Tape strength, elongation at break, bursting 
strength 

E.1.1 General 
The te-st method consists of measuring the effect of 
subjecting test specimens of tapes or shrinkable 
rnaterial'i to dly he.at in a thennostatically controlled 
oven. 

The effect of ageing is to assess by the change in tape 
strength, elongation at break or bursting strengtll (see 
annex A), 

E.1.2 Apparatus 

A thermostatically controlled oven in accordance with 
ISO 188, normal oven method, capable of being set to a 
temperature of 50 °C or (T max + 20) °C t.o an accuracy 
of 2 °C. The oven shall be of sufficient size to allow 
test sheets to be suspended vertically without 
restriction (T max = maximum continuous operating 
temperature). 

E.1.3 Preparation of the test specimens 
Prepare three sheets of material (shrinkable materials 
after free shrinking according to the manufacturer's 
ins1ructions) sufficiently large to prepare at le.N five 
test specimens from each as specified in annex A 
Identify each sheet as (a), (b) or (c). 

© BSI 05-1999 
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E.1.4 Procedure 
Ageing t.emperature: 50 °C or (T max + 20) °C. 

a) Store sheet (a) in a dark room at room 
t.emperature for 100 days. 

b) Hang sheet (b) in an oven at the ageing 
t.emperature for 70 days, followed by 30 days at room 
t.emperature in a dark room. 

c) Hang sheet ( c) in an oven at the ageing 
t.emperature for 100 days. 

Precondition the unaged t.est specimens (a) for 1 h at 
the ageing t.emperature before t.esting. 

Aft.er the ageing period, prepare from each sheet at 
least five specimens as specified in annex A and test all 
specimens within 8 h for elongation at break and tape 
strength or bursting strength under identical conditions 
in accordance with annex A The t.est t.emperature 
is (23 ± 2) °C. 

E.1.6 Expression of result 
For materials with and without reinforcement calculate 
the ratio of the tape strength S or the ratio of the 
bursting strength B 

S1oofSo or B100/Bo 

S1oofS70 or B100/B70 
where 

So is the tape strength without heat ageing 
(arithmetic mean of five results); 

S70 is the tape strength after heat ageing 
for 70 days (arithmetic mean of five results); 

S100 is the tape strength after heat ageing 
for 100 days (arithmetic mean of five results); 

Bo is the bursting strength without ageing 
(arithmetic mean of five results); 

B10 is the bursting strength after heat ageing 
for 70 days (arithmetic mean of five results); 

Brno is the bursting strength after heat ageing 
for 100 days (arithmetic mean of five results). 

For materials without reinforcement calculate the ratio 
of the elongation at break E. 

E1oofEo 

E1oofE10 

where 

Eo is the elongation at break without heat ageing 
(arithmetic mean of five results); 

E70 is the elongation at break after heat ageing 
for 70 days (arithmetic mean of five results); 

E100 is the elongation at break after heat ageing 
for 100 days (arithmetic mean of five results). 
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The test method consists of measuring the effect of 
subjecting t.est specimens layer to layer prepared as 
described in annex B to dry heat in a thennostatically 
controlled oven. 

The effect of ageing shall be assessed by the change in 
peel strength layer to layer in accordance with 
annexB. 

E.2.2 Apparatus 
See E.1.2. 

E.2.3 Preparation of the test specimens 
Prepare six test specimens for each ageing test peel 
strength layer to layer in accordance with annex B of 
the following types: 

a) inner layer to inner layer; 

b) outer layer to inner layer, 

c) outer layer to outer layer. 

Identify each specimen. 

E.2.4 Procedure 
Ageing t.emperature: 50 °C or (T max+ 20) °C. 

a) Hang three specimens of each type for 70 days in 
an oven at the ageing temperature, followed 
by 30 days at room t.emperature in a dark room. 

b) Hang three specimens of each type for 100 days in 
an oven at the ageing temperature. 

After the ageing period, test all specimens within eight 
hours for peel strength layer to layer under identical 
conditions in accordance with annex B at a test 
t.emperature of (23 ± 2) °C. 

E.2.5 Expression of result 
Calculate the arithmetic mean of the peel strength in 
accordance with annex B. 

Calculate the ratio of the peel strength: 

P1or/Pr 
P1or/P-ro 

where 

Pr is the peel strength layer to layer at 23 °C as 
specified in Tobie 1; 

P70 is the peel strength layer to layer at 23 °C 
after heat ageing for 70 days ( arithmetic mean 
of three results); 

P 100 is the peel strength layer to layer at 23 "C 
after heat ageing for 100 days (arithmetic 
mean of three results). 
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E.3 Peel strength to pipe surface 

E.3.1 General 
Tiie test method consists of mea_,;;uring the effect of 
subjecting test pipes v.ith nwtallic surface coated \\itl1 
tapes or shrinkable materials to dry heat in a 
tlwrmostatically controlled oven. 
The effect of ageing is to a_c;.c;ess by the change in peel 
;,trenb't:h to pipe smface in accordance ,,ith aimex C. 

E.3.2 Apparatus 
See E.1.2. 

E.3.3 Preparation of the test specimens 
Prepare six te,t specimens for te;,1ing pffl stT0ngth to 
pipe surface in accordance v.ith aruiex C for each 
ageing test. 
Identify each specimen. 

E.3.4 Procedure 
Ageing temperature: fiO °C or (Tmax + 20) 0 C. 

a) Store thn-e t.t:;,'t specimens for 70 days in ;m oven 
at the ageing temperature. followed by 30 clays at 
room temperature in a (lai·k room; 
b) Store three test specimens for 10{) clays in an oven 
at the ageing temperature. 

After the ageing period, test all test specimens witl1in 
eight hours for peel strength under identical conditions 
in accordance ;vith aimex C at the test temper..u11re 
of (23 ± 2) 0 C. 

E.3.5 Expression of result 
Calculate tl1e aritlunetic mean of the peel strength in 
accordance v.it.h aimex C. 
CaJculate the ratio of the peel strength: 

Arno/AT 

A1oo/A10 
where 

is the peel ;,irength to pipe surface at 23 °C as 
specified in Table l; 

L<i the peel strength to pipe surface at 23 "C 
after heat ageing for 70 clays (arithmetic mean 
of three results); 

Arno is the peel strength to pipe surface at 23 °C 
after heat ageing for 100 clays (mitlunetic 
mean of three results). 

Annex F (normative) 
Ultraviolet irradiation resist.a.nee 
F.l General 
The test method consists of measuring the effect of 
subjecting test specimens of tapes or shrinkable 
materials t.o continuous irradiation of a xenon lamp 
under fixed temperature and humidity conditions 
(see ISO 4892-1 and ISO 4892-2). 
The effect of ageing is to assess by the variation in 
elongation at break In the case of tapes with 
reinforcement the variation in tape strength shall be 
used as the test criterion. In the case of shrinkable 
material with reinforcement the variation in bursting 
strength shall be used. 

h 0 frl,·· c:1, ··,:c:t hll j,.·· 

J: ::56 2003 

F.2 Apparatus 

An inadiation chamber equipped with a xenon lamp 
( spe I SO -189:2-2} 

F.:3 Preparation of the test specimens 

The test is carried uut on tapes designed for outer 
wrapping ;md on shrinkable material after freP 
sluinking in accordance with the maimfacturer's 
irL-:t111dion. 

Cut two pieces of sufficient size to prepare at least fivf· 
test specimens required for the test. in accordance \\ith 
armexA 

F.4 Procedure 

Store one of the test pieces in the dark at room 
tcrnperaturc. E.ll.1mse the other test piece under thP 
following conditions: 

a) artificial weathe1ing (method A): 

b) black standard temperature ( 65 ± :J) T: 

c) relative humidity (65 ± 5) 11fr 

d) spray cycle 18 min spra~; 102 min dry; 

e) total radiant energy 5 G.J;m2: 

f) continuous eiqJOsure. 

Test five irradiated and five non-irradiated test 
specirne1L'l as required in aru1ex A (taken from test 
pieces) under identical conditions within 8 h. 

F.5 Expression of result 
a) For s;unples \\ithout reinforcement 

Calculate the ratio of the aritiunetic mean of tiie 
elongations at break E of the irradiated ~md the 
non-irradiated test specin1ens: 

Ex!Eo 

where 

Eo 

Ex 

is the elongation at break \\ithout irradiation 
(arithmetic rnecm of five rcsults ); 

is the elongation at break after irradiation 
( arithmetic rn ean of five results). 

b) For sainples \\oith reinforcement: 

Calculate the ratio of the aritlunetic meai1 of the tape 
strength S or the bmsting strengtJ1 B of the irradiated 
and the non-irradiated test specimens: 

Sx/So or Bx/Bo 
where 

So 

Sx 

Bo 

Bx 

is the tape strength without irradiation 
(arithmetic mean of five results); 

is the tape strength after irradiation 
(arithmetic mean of five results); 

is the bursting strength without irradiation 
(arithmetic mean of five results); 

is the bursting strength after irradiation 
(arithmetic mean of five results). 

© BSI 05-1999 
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Annex G (normative) 
Indentation resist.a.nee 

G.1 General 
The test method consists of measuring the coating 
continuity by a high voltage detector and/or meMuring 
the residual thickness of the coating after compression 
between a blunt rod (indent.or) and a flat plate or pipe 
Wider a specific pressure. 

G.2 Apparatus 
a) A IR,St unit shall consist of a cylindrical sf.eel, rod 
hat can freely move vertically without friction to 
bear at right angles on to a specimen. The rod shall 
have a platform to apply weights to its upper end 
and indentors of 11,3 mm, 5,65 mm or 1,8 mm 
diameter to its lower end (see Table G.l). 

b) A dial gauge, capable of measuring to :::; 0,05 mm 
shall be attached to meMUre the vertical travel of 
the steel rod. 

c) A ground steel, pl.ate, 8 mm thick x 75 mm 
X 75 mm for tapes or an inside supported steel pipe 
section DN 100, 100 nun long, minimum wall 
thickness of 3 mm for shrinkable materials. 

d) An adjustable high voltage holiday detecwr with 
a single probe capable of being set to a volt.age of 
up to (15 ± 0,5) kV. 

G.3 Preparation of test specimens 

G.3.1 General 
The test specimens shall consist of the complete 
coating syst.em. Prepare three test specimens. 

G.3.2 Tapes 

Specimens of each layer measuring at least 50 nun 
X 50 mm shall be applied to the ground steel plate. 

G.3.3 Shrinkabl.e materials 
The shrinkable materials shall be applied and shrunk 
in accordance with the manufacturer's instruction to a 
length of heavy wall pipe DN 100. 

G.3.4 Conditioning 
The prepared specimens shall be conditioned for at 
least 16h: 

a) at (23 ± 2) °C for coatings with a maximum 
continuous operating temperature of 30 °C for 
class 30; or 

b) at maximum continuous operating temperature 
(T max ± 2) °C for classes 50 and IIT. 

© BSI 05-1999 
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Attach the indentor appropriate to the class to the 
steel rod. Place the indentor on an W1covered part of 
the groW1d st.eel plate or pipe and record the 
reading T1. Position the indentor centrally over the 
specimen, apply the appropriate weight to the platform 
of the rod to give the correct class presmn-e and record 
the time (see Table G.1). 
After (72 ± 1) hat the test temperature, measure and 
record the final reading T2. 
The difference between the initial reading T1 and the 
final reading T2 is the residual thickness of the 
coating T3 [see equation (G.l)): 

(G.l) 

Remove the weight and indentor and within 3 min test 
the indented area with the high volt.age holiday 
detector at a test voltage of 5 kV/mm of original 
thickness of the coating with a maximum of 15 kV. 

Table G.1- lndentor diameters and pressures 
Cius Pre1111ure (±ii % ) Indent.or diameter 

N/mm2 nun 

A 0,1 11,30±0,10 

B 1,0 5,65±0,05 

C 10,0 1,so±o,05 

G.5 Expression of result 
Report the result, pass or fail for all test temperatures 
and clas.ses. Report for the manufacturer's data 
(see 5.2, of Table 4) the residual thickness, test 
temperature and class. 
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Annex H (normative) 

Impact resistance 

H.l General 
The test method consists of measming the resistance 
of the coating to impac1 damage by dropping a 
spherical impactor on to the applied coating ,,ith a 
dete1rnined impact energy. 

Freedom from damage is assessed by testing the 
impact site using a high voltage holiday detector. 

H.2 Apparatus 
Tiie apparatus (see Figure II.1) shall consL5t of a 
weighte.d impactor (l:3) with a calibrated wrtiral 
[!11.hiP (14) aligned over a hmizont.al support (6) for the 
coated test specimen (5). 

The (25 ± 0,1) mm diameter hemispherical hardened 
sreel frnpactor(4) shall be fixed centrally to the lower 
end of a cylindrical steelfolling body (o~tside 
diameter (:35 ± 0,5) mm) (13). The impactor shall be 
free from damage or irregularities. 

Total falling weights are given in Table H.l. 

Table H.1 - Impact energy 

I 

Impact energy Total falling Drop height 
weight 

,J g mm 

4 403±2 1000±5 

8 s15±4 1000±5 

15 1529± 7 1000±5 

30 3 058± 15 1000±5 

To detennine intennediaU" values of impact resistance 
the drop height may be varied using the nearest higher 
falling weight 

The vertical guide consL<;ts of a t'6'ltical tube ,vi.th 
internal diameter (40 ± 0,5) mm (2), (Hi), with four 
10mm wide and 1 000 mm long slots (1), (11) [one for 
guide (:3), (14) and three for air release (11)] or an 
equal device capable of guiding the fall of the weighted 
impactor with minimum friction on to the specimen 
from a predetennined height of up to l 000 mm (impact 
energy see Table H.l). A devi.:e for uieasuring the drop 
height with an accuracy of 5 mm shall be provided. 

The horizontal specimen support (6) consists of 
a 75 mm diameter cyUndrical steel, bar supported at 
each end on st.eel, pillars 60 mm high (9), (10). One end 
of the horizontal bar shall be hinged (7) and the other 
shall be clamped (8) (see Figure H.1). The length of the 
bar (6) between the pillars shall be ( 400 ± 5) mm. 

a) Length of DN 100 st.eel pipe, 250 mm long and 
minimum wall thickness of 3 mm (5). 
b) A high voUage Jwli.da.y detector, with a single 
probe capable of being set to a volt.age of up to 
(15 ± 0,5) kV. 

h 0 frl,, c:1, ',:c:t hll j,,' 
- ,.--;F ~.1,1,-

H.3 Preparation of test specimens 
Preparr the smiac(' of the pipe in accordance \\ith the 
manufacttu-er's instruction. 

H.3.1 Tapes 

The required rnunber of layers of each tape specified 
by tlw m;mufachirer shall he applied to tlw entir€' pipe 
length in accordance with the manufacturer's 
instrnction except that they shall be appliPd spirally. 
edge to edge. "ithout overlaps. 

H.3.2 Shrinkable materials 

Sluinkabk rnaJcrial coatings shall be applied to the 
entire pipe length in accordance with the 
manufacturer\; instniction. 

H.4 Procedure 
Condition tl1e coated test s1ieciinen for at least 2 h 
at (23 ± 2) 0 C. Support tlw coated test specimen on the 
horizontal support (6) (steel bar) of the test appardtus 
so tl1at tlw impactor ( 4) will fall veri ically on to the 
crmrn. 

Aqjust. the impact energy to the value specified in 
Table H. l appropriate to the class of coating with an 
accuracy of 0,5 '!1,. 

Allow the weighted iinpactm (J:3) to fall freely on to 
the test specin1en. Carefully raise the impactor ( 4) and 
test the impact site with 111e high volt.age holiday 
detector at a test voltage of 3 kV /mm of origiirn1 
thicknes.s of tlw coating with a maxiinurn of Fi k\' 

Carry out 10 separate impacts on sites at least 30 nun 
apart 

For the manufacturer's infomrn1ion (see 5.2, Table 4) 
iI1cTe.ase the in1pact energy by increments of l .J and 
plot the iinpact energy against the number of 
perforations to obtain the maximum in1pact resbtanc:e. 

H.5 Expression of results 
The coating shall pass the test at the specified impact 
energy if no holidays are recorded after 10 impact.-;. 

The maxirmun impact resistance shall be taken as the 
impact energy at the point of inflexion on the graph 
where the number of perforations iI1creases rapidly. 

© BSI 0&-1999 
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Dimensrnns in nullimctres 

10 
:a: 
~_._--.---+--+-------+--+-,--,,,.-12 

9 

50 

Moving weight guide slot 
( I 000 mm x l () mm) 

2 Drop tube (o 40 mm) 

3 Moving weight guide 

4 Impactor ( 0 ~S mm l 

?i Specimen (coated sb,el 
pipe DN WO) 

li Suppnn liar ( ,1 7:"i mm) 

7 PintJf• ( 0 20 n1n1) 

8 Support har clamp 

"' soi 

i· " 
fl Gudgeon support ( steel 

pillar) 

10 F'ixed suppon 

11 Three air release slots 
(10 mm x l llOtl mm) 

12 Support base 
[thickness 20 nun) 

1:1 Sa·el falling body ro :la mml 

l 4 Monng weight guide 

1'i l>rop tnbe 

Figure H.2 - Impact tester 

Annex J (nonnative) 
Specific electrical insulation resistance 
J.1 General 
The test method consists of rnea,;;uring the specific 
electrical insulation resistance ( electrical resL<;tance of 
the coating in relation to tlH' surface area of the coated 
pipe) by exposure to a sodirnn chloride solution over 
a 100 day period. 

J.2 Apparatus 
a) Direct current ( d.c.) supply, with a voltage 2: 50 V. 

b) Voltmeter, with an accuracy ofO,l V and ammeter 
with an accuracy of 5 % reading of the requirements 
in Table 1 or d.c. ohmmeter with equivalent accuracy. 
c) Inert count.er electrode (copper) of at least 10 cm2 
area with conducting connectors for pipe and 
electrode to power supply. 

J.3 Preparation of test specimen 
Three 0,5 m lengths of pipe at least DN 50 prepared in 
accordance with ISO 8501-1 grade Sa 2 'h shall be 
coated in accordance with the manufacturer's 
instruction. The coated area shall be at least 0,03 m2. 

Prepare sufficient 0,1 moll l sodium chloride (NaCl) 
solution. 

© BSI 05-1999 
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The irrnnersion of the pipe can be undertaken in one 
of two ways. 

a) The prepared specimen shall be placed 
horizontally ir1 a plastics container through 
appropriate holes in the opposite faces of the side 
walls. TI1e entry of the pipe shall be sealed v.ith a 
suitable non-conductive sealant. 
b) Tiie prepared specimen shall be sealed at one end 
v.ith a suitable non-conductive sealant ensuring that 
the metal pipe is prevented from contact with the 
sodium chloride (NaCl) solution. The specimen shall 
be supported vertically in a plastics container. 

Fill the container with the sodimn chloride (:\faCl) 
solution. 

J.4 Procedure 
Immerse at least 10 cm2 of the counter electrode into 
the solution. 
TI1e te&'t shall be carried out at (23 ± 2) 0 C. 
For each measurement, cormect the positive pole of 
the d.c. supply to the end of the pipe that is not 
immersed and the negative pole to the cow1ter 
electrode. 
Only apply the voltage during measurements. Measure 
the resistance using an ohnuneter or record voltage U 
and current I after one minute. Continue to monitor 
the measurement at weekly intervals for a total 
of 100 days. The first measurement shall be taken 
after three days. 
If the resistance of any one specimen fall.;; below the 
specified value the test shall be re-started ~ith three 
new spc-cirnens. 
NOTE 'Die measured value of resistance or current will be only 
that dm· to c11rrPnt passing through the suhmersPd rnating. lf th(· 
requirement of Table 1 is not met d1l'ck wh.-tlwr th,,re is a rnrrPnt 
lcakagr•. 

J.5 Expression of results 
Calculate the specific electrical resistance Rs using the 
equation (J. n 

l.T.'i • 
R, = = R1S (J.l) 

whcrC' 

R-s is the calculated specific electrical resistance, in 
olun square metres: 

R1 is the measured electrical resistance of the 
submerged specimen, in ohms; 

U is the voltage between counter electrode and 
pipe, in volts; 

S is the submerged surface area of coating, in 
square metres; 

I is the measured current in amperes. 

Plot a graph of specific electrical resistance against 
time. Between the 70th day (Rs10) and 100th day 
(Rs100), the linear straight regression line shall be 
calculat.ed from the measured values. Using the 
regression line calculate the ratio of the specific 
electrical resistance: 

Rs10o/Rs10 
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Annex K (nonnative) 
Cathodic disbondment resist.a.nee 
K.1 General 
The t.est method consists of measuring the cathodic 
disbondment resistance (the comparative resistance to 
disbondment of the coating under negative polamation 
at a specified potential). 
The test shall be earned out at (23 ± 2) •c for 
classes 30/50/HT, at (50 ± 2) °C for class 50 and at 
maximum continuous operating temperature 
(Tmax ± 2) °C for class HT. When the maximum 
continuous operating temperature exceeds 50 °C the 
electrolyte temperature shall be controlled at 
(50 ± 5) •c. 
K.2 Apparatus and materials 

K.2.1 Electrical equipment 
a) St.obilized d.c. power unit, having controlled 
volt.age output between O V and 12 V and a current 
capacity sufficient to supply 20 mA to each t.est site. 
Alternatively the use of pot.entiostatic control is 
allowed. 
b) Adjustable voltage by potentiometer with an 
accuracy of 5 m V; 
c) Variable resistors, 0 kil to 1 kO ± 10 %. 

K.2.2 Heating and cooling equipment 
a) A themwstatically controlled apparatus, 
for heating the t.est specimen to the test 
t.emperature ±2 oc. 
b) A neutral gf,ass cooling coil (5), to control the 
temperature of the electrolyte to (50 ± 5) 0c. 

K.2.3 Construction of test cell 
Suitable reference electrodes are given in Table K 1. 

Tobie K.l - Reference electrodes 
Reference electrode Test potential Temperature 

at25°C coefficient 

V mVfC 

Ag/.AgCl/sat.KCJ -1,38 +1,0 

Ag/AgCl/3 M KCl -1,39 +1,0 

~Cl2'sat.KC1 -1,42 +0,65 

Cu/CuS04'sat.CuS04 -1,50 +0,97 

a) The reference electrodes shall be constructed 
from glass or plastics with a porous plug. The 
diarnet.er of the plug shall be less than 10 mm (1). 
b) Anode: minimum length 75 mm of platinum wire 
of 0,8 mm nominal diameter or of platinized titanium 
strip 6 mm wide and 1,5 mm thick or of platinized 
titanium wire of 6 mm nominal diameter (2). 
c) Rigid plastics tube test cell: nominal bore 50 mm 
to 80 mm and length approximately 90 mm for each 
rest site (6). 
d) Thermometer with an accuracy of 1 °C. 
e) Elastomeric adhesive material for sealing the 
plastics tube to the swface of the test specimens (8). 
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K.2.4 Electrolyte 
The electrolyte shall be a 0,5 mol /1 solution of sodium 
chloride (NaCl analytical grade) in distilled or 
de-ionized water (11). 

K.2.5 Miscellaneous 
a) High volt.age lwliday detector, with a single probe 
capable of being set to a voltage of up to 
(15 ± 0,5) kV. 
b) Twist drill, of 6 mm diameter with cutting edges 
at an included angle of 160°. 

K.3 Preparation of test specimens 
Three test ~pecimens shall be prepared as follows. 

A length of standard st.eel pipe of not less 
than 60,3 mm diarnet.er and 3,9 mm wall thiclrness (10) 
shall be prepared in accordance with 
ISO 8501-1 grade Sa 2 'n to give a medium profile in 
accordance with EN ISO 8503-2. 
Primer or tape or shrinkable materials shall be applied 
to the pipe within 1 h of blasting and in accordance 
with the instruction of the manufacturer of the coating 
material (9). 

Samples shall be checked for pin-holes using the 
holiday det.ector set at a test voltage of 5 kV/mm of 
original thiclrness of the coating with a maximum 
of 15 kV. 

In the centre of the sample, drill a 6 mm hole through 
the coating to the substrate. Ensure the depth of the 
holiday is minimal and that no coating is visible within 
the area of the holiday. Avoid excessive penetration 
into the st.eel substrate. Remove any swarf or detached 
coating from the specimen. 

The anode (2) shall be fixed perpendicularly and 
at 10 mm above the holiday. The reference electrode (1) 
shall be located within 10 mm above the holiday and 
within 20 nun of the anode (see Figure Kl). 

K.4 Procedure 
The test cell shall be filled with the electrolyte 
(see K.2.4). The apparatus shall be assembled as in 
Figure KL 
The temperature of the test specimens shall be 
maintarned within ±2 •c of the rest temperature during 
the whole test period The temperature of the 
electrolyte shall be controlled at (50 ± 5) °C for tests 
carried out at a temperature exceeding 50 °C. 

The level of the electrolyte in the cell shall be 
(75±5) mm. 
Adjust to give a test potential according to 
Table K 1 between the reference electrode and the pipe 
with an accuracy of 10 mV. After the sample and the 
electrolyt.e have reached stable t.emperature the test 
pot.ential shall be controlled and if necessacy adjusted. 

The test shall be continued for 28 days. The level of the 
electrolyt.e shall be re-adjusted with distilled or 
de-ionized water, if necessary. 
Every 24 h the t.est potential shall be measured and 
adjusted, if necessary. 

© BS! 05-1999 
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K.5 Inspection 

When the test is complete, the sample shall be washed 
with water and dried with filter paper. 

After drying, tl1e test specimen shall be examined as 
follows: 

Make six radial incisions using a sharp lmife through 
the coating to the substrate, extending outwards from 
the holiday for at least 30 mm and at an angle of 
approximately 60° from each other. Insert the knife 
point under the sections and, using a gentle levering 
action, pull away slowly each section unW firm 
adhesion is reached. Measure the length from the edge 
of the holiday area to the furthest extent for each 
segment. 

Calculate the arithmetic mean of tltese six single 
values. 

K.6 Expression of result 

Report tlte catl10dic disbondrnent in millimetres as the 
arithmetic mean of the results of the three specimens. 

4 

3 

• 

1 Reference electrode 

2 Anode 

3 Cooling water 

2 

Dimr,:nsions in millimem·s 

7 Working electrode (cathode) 

8 Sealing material 

9 Coating 

4 Plastics cover IO Steel tube 

5 Glass cooling coil (0 8 mm) 11 Electrolyte 

6 Plastics tube 

Figure K.1 - Test cell 
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The saponification is the formation of alkali salts from 
organic acid5. The test method consist.-; of measuring 
the amount of saponifiable mat.eriaI ( esterified acids, 
fre€ acids and acid anhydrides) in the coating material 
The saponification value is the number of milligrams of 
potassium hydroxide (KOH) required for the 
saponification of l g of the non-volatile matter of the 
coating material. 

As va1ious filling materials ca1, give a higher 
saponification value and the type of fillers is unJmovvn 
in most cases, fillers shall always be separated before 
determining the saponification value. 

1.2 Preparation of the test material 
Depending on the type of corrosion protection 
material, three method'i may be used to separate the 
filler. 

a) AfetJwdA.- lwtfiUrotion. (4 ± 0,01) g of the 
material shall be dissolved by heat.ing in 100 ml of 
solvent suitable for all organic components, which 
itself is u.nsaponifiable. If necessary. the solution 
shall be filtered by means of a heatable furmel. The 
residue shall be washed n,ice \11.ith 25 ml of hot 
solvent. 
b) Metlwct H: e .. rlral'lion. (4 ± 0,01) g of the material 
shall be treated in the Soxhlet apparatl.ls. A Soxhlet 
e:>..iractor \\ith an e:>..traction volume of 70 ml and a 
round flask of 250 ml shall be u-;ed. 150 ml of a 
solvent (see method A) shall be used for extraction. 
Exiraction shall be continued until the mass in the 
e:>..traction thimble dried at 150 °C remains constant. 
c) lvfetJwd C: rentrifuging. (4 ± 0,01) g of the mate1ial 
shall be mixed with the solvent (see method A) in 
the cent1ifugaI gla."-S beaker and placed in a water or 
s.a.nd bath. The dissolution process can be 
accelerated by occasional stirring ,vith a glass rod. 
After dissolution, the mixture shall be centrifuged 
and the clear eluant decanted. The residue shall be 
mixed v.ith solvent, heated and centrifuged and 
decanted again. Solvent i5 added to the eluant 
collected unW a quantity of 150 ml L5 reached. 

L.3 Procedure 
The filler-free solution shall be mixed with 50 ml of 
propanol-2 and (25 ± 0,03) ml of ethanolic potassium 
hydroxide solution with a substance 
concentration c (KOH) = 0, l mol/1 and reflux heated 
for 30 min to boiling. Then, preferably after 
adding 25 ml of water, the excess of potassium 
hydroxide solution shall be cooled to 23 °C and titrated 
with ethanolic hydrochloric acid with a substance 
concentration c (HCl) = 0,1 mol/1 using a glass electrode 
and a reference electrode or single-bar electrode chain. 
The titration end-point is reached at a pH of 10,5. For 
the titration the use of a motor piston burette 
synchronized with a recording pH measuring device is 
advisable. The consumption of potassium hydroxide 
solution by the solvents used is determined in a blank 
test. 
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L.4 Expression of result 
Calculate the saponification value S by the follo\l.ing 
equation (L. l ): 

S = 56,l (Vo - 1/1) x r (L.l) 
m 

where 

S i5 the saponification value. in mg KOIVg of the 
specimen; 

Vo is the volume, in millilitres, of the hydrochloric 
acid solution. used for the blank test; 

V1 is tlie volume, in millilitres, of the hydrochlmic 
acid solution, us('d for the detennination; 

r is the actual concentration, of HCI in rnoVL of 
the hydrochloric acid solution at the time of use; 

m is the mass, in grarns, of tl1e test material. 

Calculate tile arithmetic mean of two detenninations. 
and report tl1e result to one decimal place. 

Annex M (normative) 

Microbiological resistance 

M.l General 
Microbiological resistance i'l the ability of the coating 
to v.ithstand degradation by micro-organisms while 
buried in a specified soil under controlled temperature 
and humidity. 

The test metltod consists of measuring tile change in 
tape strength, elongation at break or bursting strength 
according to annex A and tile change in pe€1 strength 
to pipe surface according to annex C after burial . 

.'x1fety measures. Attention is drawn to the national 
recommendations and orders on personal safety for 
handling and working with micro-organisms and 
microbiological agencies. The general safety 
regulations for microbiologic.al laboratories are to be 
observed. 

M.2 Apparatus 
a) Te.sting machines and uten.~iJs, a.<; described in 
annex A and annex C. 

b) A dark oven, capable of controlling at a 
temperature of (30 ± 1) °C and at a relative humidity 
of (95±5)%. 

c) Recepl11dR'8, approximately 170 mm long, 170 mm 
wide and 170 nun deep. 

d) Spatula. 

e) Usual utensils in microbiological laboratories. 

M.3 Preparation and testing of the soil 
The test soil shall consist of previously sifted compost 
produced by the decomposition of garden earth, 
leaves, herbivore manure and sand. 
NOTE A sizeable stock of several cubic metres should be 
prepared and stored under conditions of controlled temperature 
and humidity. 

The soil shall have the following properties: 

pH 6 to 7,5: 

carbon/nitrogen ratio S to lG: 

water content (:30 ± 2) % by mass. 

The soil shall be analysed before filling receptacles. 
Detenni1,e the 'Nater content by drying -50 g of thl' test 
sample in an oven conn·olled at 100 to 105 "C tmtil 
const.imt ma._,,s is achieved (equation '.1.1): 

R =- :.' .~ 1M.l) 

when" 

A is the quantity of water in tJ1p test sarnpl(\ 

R is thP percentage of the water content of the soil 
by mass. 

Adjust the water content: 

a) lf the watC'r content is greater than :30 % by mass: 

- spread the soil thinly and allow to dry at room 
temperature. 

Do not ;ipply hpat as this may destroy the 
microorgani'lmens. 

b) If the water content is less than 30 % by mass: 

- add distilled or dC'ionized water according to 
the equations (M.2) and (M.3): 

X = :JO _ H = :300 10R (M.:2) 

;md 

where 

Xr 
100 

(}f.3) 

X is tile number of millilitTes of water to be added 
to each 100 g of soil; 

30 Ls tile desired water content, in%, by mass; 

B 

C 

is the water content present, in % by mass; 

is the mass, in grams, of soil used; 

X1 is tile number of millilitres of water to be added 
to C. 

Use five test pieces (150 mm X 20 mm) of bleached 
linen weave cotton with a mass per area of 
approximately 125 g1m2 and a break strength of 
approximately 10 N/mm. Soak them in wat.er 
for 15 min, then, using the spatu]a, bury the test 
pieces vertically in one of the receptacles. 
Place, together with the other receptacles int.ended 
for the burial test, in the oven for eight days. 
Examine the cotton test pieces of which should then 
exhibit no strength. If this stat.e has not been 
reached, discard all the soil in the receptacles and 
repeat with another soil sample. 

© BSI 05-1999 
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M.4 Preparation of test specimens 
The test specimens shall be preparKl: 

a) as desc1ibed in annex A sufficient to measure 
before burial and after six months' burial; 

b) as described in annex C, C.2d). C.3 and C.4 
sufficient to meast!IT before burial and after one 
month's, three months' and six months' burial. 

Before burial, each specimen shall be pre-cut to the 
steel, as specified in C.4 

M.5 Procedure 

When the cotton test is successful (s&:' M.3), measure 
tl,e ta.pf' strength, f'longation at break or bursting 
strength in accordance with aimex A and the peel 
strength to pipe smface in accordance with annex C 
and bury the rest of the test specimens in tlle 
receptacles at 30 °C and 95 % humidity. 

a) After si..x months' burial clean the test specimens 
[see M.4a)], make a visual examination and measure 
the tape strength, elongation at break or bursting 
strength in accordance witll annex A. 
b) Aft.er one month, three months Md six montlis 
clean the test specimens [see M.4b)], make a visual 
examination and measure the peel strength to pipe 
smface in accordance witll annex C. 

Test tPmperature shaJI be (23 ± 2) 0C. 

M.6 Expression of result'> 

Note the results of the visual examination. Calculate 
tlle arithmetic mean of tlle n'Sults in each ca.-;e and 
calculate additionally: 

a) the ratio of tlle tape strength Sc/So (tapes \\itll or 
\\-ithout reinforcement and shrinkable material 
without reinforcement), 

where 

S6 is the tape strength after six montlts' burial; 

So is the tape strength before burial; 

b) the ratio of the elongation at break Efl'Eo (tapes 
and shrinkable material witllout reinforcement). 

where 

E6 is tllc elongation at break after six months' 
burial; 

Eo is the elongation at break before burial; 

c) the ratio of the bursting 
strength B61BO (shrinkable material with 
reinforcement only), 

where 

B6is the bursting strength after six months' burial; 

Bo is the bursting strength before burial; 

d) the ratio of peel strength to pipe smface A/Ao, 
where 

A is the peel strength after one month's (A1), 

three months' (A3), six months' (At;) burial, 

Ao is the peel strength before burial. 
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The test metllod corisists of measuring the flexibility of 
coating material at low temperature. Before cooling 
and testing the flexibility, tlle specimens are kept at 
(50 ± 2) °C for 24 h. 

N.2 Apparatus 

Figures :\T. l to KS show parts of the test equipment 

rP;-fanqular aluminium w.ssrl 222 nun X 170 nun 
X 70 nun (7J and \\-ith 25 nun of suitable external 
insulation (9); 

the vessel ('i) shall contain clamps (1) , (2) and (3), a 
eyli.ruiriral mm1dre1 of 10 nun diameter (5), a 
hl>lder (4) and a handle (6). 

N.3 Preparation of test specimens 
The test shall be earned out on shrinkable materials 
and on samples of tapes as delivered. Condition and 
prepare tlle specimens as described in annex A. 
Cut three c.-pecirnens of each coating material to an 
approximate lengtll of 130 mm arid ,..,idth of 10 mm. 

N.4 Procedure 
The sped.mens (maxi.nnun 15 pieces) shall be fixed 
between clamps (1) and (2) on one side and (2) and (:3) 
on the other side. 

ln the case of polymeric tapes or shrinkable materials 
with one adhesive layer only the specimens shall be 
fi.xed \\ith tlle adhesive layer facing do,..,,,1, while in fue 
case of polymeric tapes \\itl1 two adhesive layers the 
interleming shall be kept on tlle upper face and 
clamped. 

Place the specimens in clamps (I) and (2) and in 
clamps (2) a11d G3) witJ1 tJ1e mandrel (5) in position A 
(see Figure Kl and Figure :"L3) . The length of the 
specimen between the clmnps shall be 100 mm and be 
in light t.ensiori to avoid wTi:ri.kles or visible defects, 

Place tlle assembly in an oven at (50 ± 2) °C for 24 h. 
Remove and allow to cool to an1bient temperature and 
after 24 h fill tlle vessel (7) witl1 ethanol (8) to a level of 
approximately 40 mm. Add solid carbon dioxide to the 
ethanol (8) until the test temperature T is reached. 
Maintain the specimens at this temperature for 15 min 
and then rotate the handle (6) to position B (see 
Figure N.2), thus folding the specimen over the 
mandrel (5). Remove specimens and examine for 
separation, tears or cracks. All specimens shall be 
undamaged. 

a) 'lest temperature T. -20 °C for class L, 
b) 'lest temperature T. agreed temperature for 
classVL. 

N.5 Expression of results 
Report pass or fail. 
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Equipment for testing low temperature flexibility 

A-A 

IS l 
1 4 5 8 2 l 6 

... ... 

9 

1 

2 

1 Clamp (see Figure N.4) 

2 Clamp (see Figure N.5) 

3 Clamp (see Figure N.6) 

4 Holder (see Figure N.7) 

5 Mandrel (see Figure N.8) 

6 5 
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110 

210 

6 Handle 

7 Aluminium vessel 

8 Ethanol 

9 External insulation 

FigureN.l 

4 8 
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170 

220 

FigureN.2 

Dimensions in millimetres 

Dimensions in millimetres 
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Dimensions in millimetres 
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FigureN.8 
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Annex P (nonnative) 

Low temperature unrolling test 

P.l General 
The test method consists of asses.sing any deleterious 
change in the structure of the specimens during U1e 
unrolling of a tape or shrinkable material at low 
temperature. 

P.2 Apparatus 

a) Thermostatically controlled oven, according to 
ISO/DIS 188, nom1al oven method, which can be 
controlled at a temperature of (50 ± 2) °C; 

b) TP:mperat:um dwmber which can be controlled at 
the test temperature ±2 °C. 

Chamber and oven shall be of sufficient size to allow 
test rolls or shrinkable materials to be suspended 
horizontally without restriction. 

P.3 Sampling 
The tape rolls or shrinkable materials shall be tested as 
delivered. 

P.4 Procedure 
The tape rolls and shrinkable materials shall be 
maintained for 24 h at 50 °C and subsequently for. 

a) 24 h at -5 °C or the minimum product handling 
temperature as given by ilie manufacturer; or 

b) 24 hat -20 °C for class L; or 

c) 24 h at agreed temperature for class VL. 

After this treatment, ilie sample roll shall ilien be 
immediately and completely unrolled at a speed of 
approximately 100 mm/s on a flat surface. 

TI1e shrinkable material shall be unrolled according to 
the manufacturer's application instruction. 

Examine for separation, tears and cracks in the 
material. 

In the event of failure, the test shall be repeated with 
three other specimens. No further failure is allowed 

P.5 Expression of result 
Report. pass or fail. 

h 0 frl,, c:1, ',:c:t hll j,,' 
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Annex Q (normative) 

Drip resistance of petrolatum tapes 

Q.I General 

The test method consists of detennining if any 
components of the petrolah1m tape fhip at 50 °C. 

Q.2 Apparatus 
A thennostatically controlled oven according to 
ISO/DIS 188, nonual oven method, which can be 
controlled at a temperature of (50 ± 2) °C. Tite oven 
shall be of sufficient size to allow test specimens to be 
suspended vertically without restriction. 

Q.3 Preparation of the test specimens 
Cut three specimens of petrolanun tape of 150 nun in 
length and 50 mm wide or of tape with in the case of 
narrower tapes. 

Q.4 Procedure 
Tiie test is earned out at (50 ± 2) °C. 

Suspend the three strips of petrolatum tape freely in 
the oven for 48 h. 

Aft.er this period, observe any components which have 
dripped. 

If any material has dripped, the te_-;t shall be repeated 
with five ot11er specimens. No filrilier dripping of 
components is allowed. 

Q.5 Expression of result 
Report pass or fail. 
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