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Table 3 — Requirements for Type 1A — Hot-applied bituminous tape

Test Test
Property tempg&ature Unit Requirements method
Thickness — mm > 0,9 x nominal Annex A
value
Holiday detection at 5 kV/mm + 5 kV — — no holiday Annex B
Impact resistance 20 J/imm =2 Annex G
Indentation resistance, pressure N/mm? 1,0
— Holiday detection at 5 kV/mm + 5 kV 23 — no holiday Annex H
— Residual thickness mm =06
Specific electrical insulation resistance
- Rg100 23 Q-m? > 108 Annex K
~ Rs100/Rs70° - =08
Cathodic disbondment resistance, 28 days 23 mm <20 Annex F
Peel strength
— to steel surface P 23 N/mm =04 Annex D
— to plant coating 23 N/mm =02
— plant coating after 28-day hot-water immersion test 23 N/mm =01 Annex |
at30 °C
— steel surface after 28-day hot-water immersion test 23 N/mm =02
at30°C
Lap shear strength 23 N/mm?2 = 0,05 Annex L
@ |tis necessary that this requirement (Rg4qo/Rg70 = 0.8) be fulfilled only if the specific electrical insulation resistance after 70 days is
less than 10 times the requirement of the specific electrical insulation resistance after 100 days.
® |f the result is less than 0,4 N/mm, residual thickness of bituminous compound on the pipe surface or plant coating shall be
= 0,25 mm.
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Table 4 — Requirements for Type 1B — Petrolatum tape

Test
Property temperature Unit Requirements | Test method
°C
Thickness — mm | = 0:9xnominal | ppn00 A
value
Holiday detection at 5 kV/mm + 5 kV — — no holiday Annex B
Impact resistance 20 J/imm =08 Annex G
Indentation resistance, pressure N/mm? 0,1
— Holiday detection at 5 kV/mm + 5 kV 23 — no holiday Annex H
— Residual thickness mm =06
Specific electrical insulation resistance
- Rs100 23 Qm? = 108 Annex K
— Rs100/Rs70° — =08
Cathodic disbondment resistance at 28 days 23 mm <20 Annex F
leave a film of
Peel strength to pipe surface and plant coating 23 — compound on —
the substrate
Peel strength to steel and plant coating before and after 23 _ f:r‘:‘z:uﬂgqof;f Annex |
28-day hot-water immersion test at 30 °C the substrate
Drip resistance 45 —_ no dripping of Annex J

compound

a It is necessary that this requirement (Rg,,,/Rg7, = 0,8) be fulfilled only if the specific electrical insulation resistance after 70 days is
less than 10 times the requirement of the specific electrical insulation resistance after 100 days.
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Table 5 — Requirements for Type 1C — Wax tape and primer

Property tem;;E;tum Unit | Requirements | Test method
Primer
Congeal point — °C 55to 70 ASTM D 938
Flash point — °C =65 ASTM D 92
Specific gravity 25 g/em3 0910 1,25 ASTMD 70
Cone penetration 25 0,1 mm 75 to 225 ASTM D 937
Dielectric strength — V/gm =4 ASTM D 149
Tape
Congeal point of saturant — °C 65t070 ASTM D 938
Flash point of saturant —_ °C = 60 ASTM D 92
Thickness — mm >1,75 ASTM D 1000
Dielectric strength —_ Vipm >6,7 ASTMD 149
Impact resistance 20 J/imm =08 Annex G
Indentation resistance, pressure N/mm? 0,1
— Holiday detection 23 — no holiday Annex H
— Residual thickness mm 206
Specific electrical insulation resistance
- Rg100 - am? =108 Annex K
~ Rs100/Rs70 — =08
Cathodic disbondment resistance at 28 days 23 mm <12 Annex F
leave a film of
Peel strength to pipe surface and plant coating 23 — compound on —
the substrate
Peel strength to steel gnd plapt coating before and 23 o f::-;guﬂgqg Annex |
after 28-day hot-water immersion test at 30 °C the substrate
Drip resistance 45 — “cc’g;‘;poiﬂrg d°f Annex J
Holiday detection at 5 kV/mm + 5 kV — — no holiday Annex B

This requirement (Rg,,./Rg7, = 0.8) must be fulfilled only if the specific electrical insulation resistance after 70 days is less than
10 times the requirement of the specific electrical insulation resistance after 100 days.
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Table 6 — Requirements for Type 1D — Polymeric tapes

Property Test Unit Requirements Requirements | Test method
temp. (up to 50 °C) (up to 80 °C)
Thickness — mm = 0,9 x nominal value Annex A
Holiday detection at 5 kV/mm + 5 kV - - no holiday Annex B
Impact resistance 20°C | J/imm =4 Annex G
Indentation resistance, pressure 23°C | N/mm2 10,0 1,0
— Holiday detection at 5 kV/mm + 5 kV and no holiday no holiday Annex H
— Residual thickness Tnax mm =06 =086
Specific electrical insulation resistance
- Rg100 23°C Q-m2 = 108 =108 Annex K
- Rgy00/Rs702 — =08 =08
Cathodic disbondment resistance at 23°C mm <15 <15
28 days Toax | mm b b Annex F
Peel strength between tape layers
— innerfinner, inner/outer 23°C | N/mm = 1,50 =150
— inner/inner, inner/outer Tonax N/mm = 0,30 ¢ Annex M
- outer/outer 23°C | N/mm = 0,20 = 0,20
— outer/outer Tnax N/mm = 0,20 ¢
Peel strength Annex D
— to steel surface 23°C | N/mm = 1,00 = 1,00
— to steel surface ngx N/mm = 0,10 <
— to plant coating 23°C N/mm = 0,40 = 0,40
- to plant coating Tax | N/mm = 0,04 ©
— to plant coating after 28-day hot-water | 23 °C N/mm = 0,40 = 0,40 Annex |
immersion test at 50 °C
— to steel surface after 28-day hot-water | 23 °C N/mm = 0,40 =040 Annex |
immersion test at 50 °C or 80 °C
23°C | Nimm? = 0,050 = 0,050
Lap shear strength T | Nimm2 > 0050 20020 Annex L
Thermal ageing resistance —
Ratio of — 1,25 2 EqglEqg = 0,75
- elongation at break - Ejo0fEq = 0,8
Annex N

— peel strength between tape layers

- peel strength to pipe surface

PPy > 075
PP =08
PyoolPo = 0,75
Pigg/P70 > 0.8

@ Itis necessary that this requirement (Rg, /R, > 0.8) be fulfilled only if the specific electrical insulation resistance after 70 days is
less than 10 times the requirement of the specific electrical insulation resistance after 100 days.

b By agreement after qualification.

©  The test is considered passed when the tape leaves a film of adhesive on the substrate.

Page 4 of 22

S 25 02iiSulei l pudiiue

www.ahpco.ir


https://ahp-makina.com/wp-content/uploads/2025/03/image-5.png

srorls plign |si

3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

Table 13 — Requirements for type 2A joint coatings — PE backed, without primer

Property Test Unit Type 2A-1 Type 2A-2 Type 2A-3 Test
temp. up to 50°C up to 80°C (upto 120°C | method
Thickness — mm = 0,85 x nominal value Annex A
Holiday detection at 5 kV/mm + 5 kV — — no holiday Annex B
Impact resistance (holiday detection at o
5 kV/mm + 5 kV after recovery) 20°C L z5 25 25 Annex G
Indentation resistance (holiday 23°C | N/mm2 1,0 10,0 10,0 Annex H
detection at 5 kV/mm + 5 kV after
recovery) oo | Nmm?2 1,0 50 1,0 -
residual thickness —_ mm = 0,60 = 0,60 = 0,60 -
23°C mm < 10 <10 <15 Annex F
T,
Cathodic disbondment at 28 days limited
1o mm a a a —_—
95°C
Peel strength at 10 mm/min: —_ N/mm —_ —_ —_ Annex D
— to pipe surface and to plant 23°C | N/mm =040 =10 =250 —
coating Tmax N/mm b b > 0,20 _
- to pipe surface after 28-day hot-
water immersion test at 7, limited | 23 °C N/mm = 0,20 = 0,50 = 1,50 Annex |
as per Annex |
- to plant coating after 28-day hot-
water immersion testat 7, limited | 23 °C N/mm = 0,40 =10 = 1,50 Annex |
as per Annex |
23°C | N/mm? = 0,05 =0,10 =10
Lap shear strength at 10 mm/min Annex L
Tmax | Nmm?2 e a a
Thermal ageing resistance (aged at _ _ g _ _
Tt 20 °C) Annex N
Elongation at break EyoolEg 23 °C = 0,75 =075 =075
Eqoo/Ezg > 0,80 = 0,80 =080
Peel strength to pipe surface  Pyq4/Py 23°C =075 =075 =075
Pioo/Pro = 0,80 = 0,80 =080

a8 By agreement after qualification.
b

The test is considered passed when the tape leaves a film of adhesive on the substrate.
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Table 14 — Requirements for type 2B and 2C joint coatings — PE- or PP-backed, with primer

Test ] Type 2B Type 2C Test
Property temp. Unit polyethylene | polypropylene | method
Thickness - mm = 0,85 x nominal value Annex A
Holiday detection at 5 kV/mm + 5 kV —_ —_ no holiday Annex B
Impact resistance (holiday detection o
at 5 kV/mm + 5 kV after recovery) 20°C Jimm 25 >8 Annex G
Indentation resistance (holiday detection 2
at 5 kV/mm + 5 kV after recovery) ma N/mm 10.0 @ Annex H
Residual thickness — mm =06 =06
23°C mm < 8,0 <8,0
Cathodic disbondment at 28 days T ax Annex F
limited mm <15 <15
to 95 °C
Peel strength at 10 mm/min 23°C N/mm =250 =40
to pipe surface primed with epoxy and to plant Annex D
coating T hax N/mm = 0,20 =20
Peel strength at 10 mm/min
to pipe surface and to plant coating after 28-day 2390 N/mm < 150 -20 Annex |
hot-water immersion test at 7, limited as per - -
Annex |
) 23°C | N/mm? =10 >20
Lap shear strength at 10 mm/min Annex L
Tmax | N/mm? > 0,07 > 0,50
Thermal ageing resistance (aged at
Trnax + 20 °C)
— Elongation at break (E,/E;) 23°C | EqgolEqg > 0,75 > 075 Annex N
— Peel strength to pipe surface (P,,0/P;00) 23°C | Pioo/Pro =075 =075
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Table 19 — Requirements for types 4A, 4B, 4C and 4D liquid coatings

Type 4A | Type 4B

Type4C | Type 4D

Test " Test
Property temp. | YNt Liquid | ;o iy py | Reinforced |Reinforced | method
epoxy q epoxy vinyl ester
Minimum thickness — pm By agreement Annex A
Continuous and uniform

. film free of sags runs and

Visual inspection - - colour striations (when - - -
applicable)
Holiday detection —_ kV/mm 5 Annex B
Impact resistance (holiday 20°C S =3 =5 =5 =5 Annex G
detection at 5 kV/mm) 5°C S 15 20 S 15 S 15 *
Indentation resistance at
10 N/mm? (holiday detection T ax % DFT <30 <30 <10 <10 Annex H
at 5 kv/mm)
23°C
Cathodic disbondment at T mm 8 <10 <8 <8 Annex F
max
28 days limited <15 <20 <15 <15
to95°C

Hardness (Shore A or D) 23°C — As per manufacturer specification ISO 868
Adhesion to pipe surface 20°C MPa = 10,0 =100 = 10,0 >10,0 1SO 4624

. . o . . Not Not
Adhesion to pipe surface 2°C — Rating 1 Rating 1 applicable | applicable Annex C
Adhesion to plant coating 20°C — Rating 1 Rating 1 Not Not Annex C

applicable | applicable
Adhesion to plant coating 20°C MPa =35 =35 =35 =35 1SO 4624
Adhesion to pipe surface after
28-day hot-water immersion o - Annex | plus
test at 7, limited as per 20°C | Mpa =70 =70 =70 =70 ISO 4624
Annex |
Adhesion to plant coating
after 28-day hot-water o . Not Not Annex | plus
immersion test at 7,,,, imited | 2% C | — Rating2 | Rating2 | . ieonie | applicable | AnnexC
as per Annex |
Adhesion to plant coating
after 28-day hot-water °
immersion test at 7,,,, limited 20°C MPa =20 =20 =20 =20 1SO 4624
as per Annex |
Specific electrical insulation ° 2 6 6 6 6
resistance (Rg;o) 23°C Q-m 10 10 10 10 Annex K
Rgy00/Rs70 — — 0,80 0,80 0,80 0,80 —
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Table 20 — Requirements for cast polyurethane — 4E

Property Test temp. Unit Cast ;z‘l’;u‘:ihane Test method
Minimum thickness - - 20 mm Annex A
Holiday detection — kV/mm >5 Annex B
Compressive strength 23°C MPa =30 ASTM D 695
Cathodic disbondment at 28 days 23°C mm <10 Annex F

Iim]irt"éaéto — <20 —
95°C

Cathodic disbondment at 48 h 60 °C mm <10 Annex F
Hardness (Shore A or D) 23°C — As pser:e’;‘i?ig:{;ﬁ“ 4 SO 868
Adhesion to pipe surface 20°C MPa =10 1ISO 4624
Adhesion to plant coating 20°C MPa =35 I1SO 4624
pinesn toplort g ter 28 g ket | 200 | wea s20 Ao
Adhesion to pipe surface after 28-day hot-water 23°C MPa -7 Annex | plus
immersion test at T, limited as per Annex | 1ISO 4624
Electrical volume resistivity 23°C Q-cm = 1012 ASTM D 257
Water absorption at 7 days 23°C mass % <01 ISO 62
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Table 24 — Requirements for types 5A, 5B and 5C — PP

Test

tangent method) ©

Property temperature Unit Requirements | Test method
Total coating thickness — mm By agreement Annex A
Epoxy layer thickness — mm By agreement Annex A
Holiday detection at 10 kWV/mm — — No holiday Annex B
90 °C N/mm =4 Annex D
Peel strength
T ax N/mm =156 Annex D
Adhesion to pipe surface and plant coating after AR Dlus
28-day hot-water immersion test at 7,,,,, limited 20 °C — Rating 3 P
Annex C
as per Annex |
Degree of cure — °Cc AT, given by iy Annex E
manufacturer
23°C mm <7 Annex F
Cathodic disbondment at 28 days .
Tmﬂx I|n2|ted mm <10 Annex F
to 95°C
Impact resistance 2 20°C J/mm 7Txaxp? Annex G
Indentation resistance at a pressure of 10 N/mm? T ax mm <09 Annex H
Flexibility b B b b
Oxidation induction time at 220 °C (intercept in the [ ) min 515 ISO 11357-6

a = 1 for coating thickness greater than 2 mm;

b By agreement, if applicable.

a a= 0,7 for coating thickness less than or equal to 2 mm;

£ =0,7 for pipe with nominal diameter less than 65 mm;
/= 0,85 for pipe with nominal diameter from 65 mm to less than 200 mm;
£ =1,0 for pipe with nominal diameter from 200 mm

€ May be omitted for types 5B and 5C if agreed between end user or purchaser and applicator.
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Table 25 — Requirements for types 5D (flame-sprayed PE) and 5E (PE tapes)

Property tem;:rsaliur ° Unit Value Test method
Total coating thickness — mm By agreement Annex A
Epoxy layer thickness - mm By agreement Annex A
Holiday detection — kV/mm >10 Annex B
Peel strength Tnax N/mm >1,56 Annex D
Iz\gréesion to pipe :;;urface‘and plant coatin_g gﬂer . _ Annex | plus
as-p:ryr:rlo;g(alter immersion test at 7, . limited 20°C — Rating 3 Annex C
Degree of cure — °C Mn%’agr::g] czjyrérrle Annex E
Cathodic disbondment at 28 days £C mm & Annex F
T hax mm <10 Annex F
Impact resistance 2 20°C Jimm Sxaxf Annex G
Indentation resistance at a pressure of 10 N/mm? T hax mm <10 Annex H
Flexibility b — b b
Oxidation induction time at 200 °C (intercept in the ~ min 515 ISO 11357-6

tangent method) ©

a

a = 1 for coating thickness greater than 2 mm;

£ =0,7 for pipe with nominal diameter less than 65 mm;

a = 0,7 for coating thickness less than or equal to 2 mm;

S = 0,85 for pipe with nominal diameter from 65 mm to less than 200 mm;

£ =1,0 for pipe with nominal diameter from 200 mm.

By agreement, if applicable.

¢ May be omitted for types 5B and 5C if agreed between end user or purchaser and applicator.
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pipe ring
coating strip
registration unit

w N =

=

peel force

Figure D.1 — Peel-strength test equipment for a small-diameter joint
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1 coated pipe surface
2 coating strip
3 registration unit

F peel force

Figure D.2 — Peel-strength test equipment for a large-diameter joint
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Dimensions in millimetres

16 4+ 15 4
1 2 3
9 g
14
== 5
= 6
8% =
[ = 7
13 ==
<] ¢ 8
- _“‘:-'-::
T —
/ o8
9
12 11 10
Key
1 working electrode 10 sealing material
2 electrode (anode) 11 artificial defect, @ 3 mm to 6 mm if coating thickness
3 electrode (reference) is less than 1 mm; @ 6 mm in other cases
4 reference electrode 12 sealing material
5 plastic cover 13 electrode (cathode)
6 plastic pipe, minimum internal @ 50 mm 14 platinum electrode, @ 0,8 mm to 1,0 mm (anode)
7 electrolyte > 150 ml 15 potentiostat
8 coating 16 220V power supply
9 steel test piece

Figure F.1 — Electrolytic cell for large-diameter pipe
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Dimensions in millimetres

Key

platinum electrode, @ 0,8 mm to 1,0 mm (anode)

reference electrode

plastic cover

electrolyte level

sealing material

electrolyte

coated pipe

working electrode (cathode)

artificial defect, @ 3 mm to 6 mm if coating thickness is less than 1 mm; @ & mm in other cases

W O~ s WN =

10 plastic pipe, minimum interal & 50 mm

Figure F.2 — Electrolytic cell for small-diameter pipe — Example 1
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1
5

2 6

3

4
Key
1 tonegative lead (-)
2 holiday
3 electrolyte
4 end cap
5 to positive lead (+)
6 beaker

Figure F.3 — Electrolytic cell for small-diameter pipe — Example 2
1
3
2
4

Key
1 fluted and mill face mill @ 3 mm to 6 mm if coating thickness is less than 1 mm; & 6 mm in other cases
2 conic end
3 coating
4  steel

Figure F.4 — Drilling of artificial defect
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Table H.1 — Pressure, indenter diameter and mass of assembly

Pressure Indenter diameter Mass of the assembly
N/mm?2 mm kg
0,10 11,2 +£0,05 1,0
1,00 5,65+ 0,05 25
5,00 1,80 £0,05 1,25
10,0 1,80 £0,05 25

e ol ) sygabbgt Ugol
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