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1. 1SO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method
2. 1SO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method
3. IS0 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A,
B,C,D,E,F,G H KN,T)
4. 1SO 6892, Metallic materials — Tensile testing at ambient temperature
5. 1SO 10423, Petroleum and natural gas industries — Drilling and production equipment —
Wellhead and Christmas tree equipment
6. NACE MRO0175/ISO 15156-1:2001, Petroleum and natural gas industries — Materials for use
in H2S-containing environments in oil and gas production — Part 1: General principles for
selection of cracking-resistant materials
7. NACE TM0177-961), Laboratory testing of metals for resistance to sulfide stress cracking
and stress corrosion cracking in H2S environments
8. NACE TMO0284, Evaluation of pipeline and pressure vessel steels for resistance to hydrogen-
induced cracking
9. EFC Publications Number 162), Guidelines on materials requirements for carbon and low
alloy steels for H2Scontaining environments in oil and gas production
10. SAE AMS-S-131653), Shot peening of metal parts
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Key
A weld heat-affected zone (visible after etching)
B ———— lines of survey
Hardness impressions 2, 3, 6, 7, 10, 11, 14, 15, 17 and 19 should be entirely within the heat-affected zone and located as
close as possible to the fusion boundary between the weld metal and the heat-affected zone,
The top line of survey should be positioned so that impressions 2 and 6 coincide with the heat-affected zone of the final run or
change of profile of the fusion line associated with the final run.
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Key

A weld heat-affected zone (visible after etching)

B ————line of survey

C ———=line of survey, parallel to line B and passing through the fusion boundary between the weld metal and the heat-

affected zone at the throat

Hardness impressions 3, 6, 10 and 12 should be entirely within the heat-affected zone and located as close as possible to the
fusion boundary between the weld metal and the heat-affected zone

(4565) (5,le8 Ghez - o)leds S0

Key

A original weld heat-affected zone

B repair weld heat-affected zone

c ——=—=parallel lines of survey

Hardness impressions in the heat-affected zone should be located as close as possible to the fusion boundary.

The top line of survey should be positioned so that the heat-affected zone impressions coincide with the heat-affected zone of
the final run or change in profile of the cap of fusion line associated with the final run.
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Key
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A weld
B  weld heat-affected zone (visible after etching)

parent metal
———=—lines of survey
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Hardness impressions in the weld heat-affected zone should be located within 2 mm of the fusion boundary.
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Lo olod gl For > 65 °C (150 °F) | For >80 °C (175 °F) For > 107 °C (225
°F)
ISO 11960a grades: | ISO 11960a grades: | ISO 11960a grades: | ISO 11960a grade:
H40 N80 type Q N80 Q125b
J55 C95 P110
K55
M65
L8O type 1
C90 type 1
T95 type 1
Proprietary grades Proprietary Q & T Proprietary Q & T
as grades grades with
described in with 760 MPa (110 | 965 MPa (140 ksi) or
A2.233 ksi) or less
less maximum yield | maximum yield
strength strength
Casings and tubular
made
of Cr-Mo low alloy
steels as described
in A.2.2.3.2.
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QS s &8z el a1y Sl aul Do )15 cadl ad a5 s ol Les (Ko ya

strength. C-Mn steels are not acceptable.

a For the purposes of this provision, APl 5CT is equivalent to ISO 11960:2001.
b Types 1 and 2 based on Q & T, Cr-Mo chemistry to 1 036 MPa (150 ksi) maximum yield
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[111SO 3183-3, Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery
conditions — Part 3: Pipes of requirement class C

[2] ISO 11960, Petroleum and natural gas industries — Steel pipes for use as casing or tubing for
wells

[3] NACE MR0175/ISO 15156-3:2003, Petroleum and natural gas industries — Materials for use in
H2Scontaining

environments in oil and gas production — Part 3: Cracking-resistant CRAs (corrosion-resistant
alloys) and other alloys

[4] API Spec 5CTa4), Specification for Casing and tubing

[5] API Spec 5L, Line pipe

[6] ASME Boiler and pressure vessel code, Section IX5) — Qualification standard for welding and
brazing

procedures, welders, brazers, and welding and brazing operators

[71 ASTM A 48/A 48Me), Standard specification for gray iron castings

[8] ASTM A 53/A 53M, Standard specification for pipe, steel, black and hot-dipped, zinc-coated,
welded and

seamless

[91 ASTM A 105/A 105M, Standard specification for carbon steel forgings for piping applications

[10] ASTM A 106, Standard specification for seamless carbon steel pipe for high-temperature service
[11] ASTM A 193/A 193M, Standard specification for alloy-steel and stainless steel bolting materials
for hightemperature

service

[12] ASTM A 194/A 194M, Standard specification for carbon and alloy steel nuts for bolts for high
pressure or

high temperature service, or both

[13] ASTM A 220/A 220M, Standard specification for pearlitic malleable iron

[14] ASTM A 234/A 234M, Standard specification for piping fittings of wrought carbon steel and alloy
steel for

moderate and high temperature service

[15] ASTM A 278/A 278M, Standard specification for gray iron castings for pressure-containing parts
for

temperatures up to 650 °F (350 °C)

[16] ASTM A 320/A 320M, Standard specification for alloy/steel bolting materials for low-temperature
service

[171 ASTM A 333/A 333M, Standard specification for seamless and welded steel pipe for low-
temperature

service

[18] ASTM A 381, Standard specification for metal-arc-welded steel pipe for use with high-pressure
transmission systems

[19] ASTM A 395/A 395M, Standard specification for ferritic ductile iron pressure-retaining castings for
use at

elevated temperatures

[20] ASTM A 524, Standard specification for seamless carbon steel pipe for atmospheric and lower
temperatures

[21] ASTM A 536, Standard specification for ductile iron castings

[22] ASTM A 571/A 571, Standard specification for austenitic ductile iron castings for pressure-
containing parts

suitable for low-temperature service

[23] ASTM A 602, Standard specification for automotive malleable iron castings

[24] ASTM E 140, Standard hardness conversion tables for metals relationship among Brinell
hardness,

Vickers hardness, Rockwell hardness, Rockwell superficial hardness, Knoop hardness, and
scleroscope

hardness
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[25] BoNIs M. and CROLET J-L., Practical aspects of the influence of in situ pH on H2S- induced
cracking,

Corrosion Science, 1987, 27, pp. 1059-70

[26] BS 8607), Tables for comparison of hardness scales

[27] EFC Publication 17, Corrosion resistant alloys for oil and gas production: Guidelines on general
requirements and test methods for H2S service

[28] HSE OTI-95-6358), A test method to determine the susceptibility to cracking of linepipe steels in
sour

service

[29] NACE CORROSION/2000, Paper 128, A new device for side bend testing on pipe seam welds
[30] NACE MRO0176, Metallic materials for sucker-rod pumps for corrosive oilfield environments

[31] NACE MRO0175, Sulfide stress cracking resistant metallic materials for oilfield equipment

[32] SAE — ASTM, Metals and alloys in the unified numbering system, ISBN 0-7680-0407
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