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EEW Hydrogen Resistant Pipes for sour service applications are used 
in environments containing a wet hydrogen sulphide (H2S). Only very 
clean steel plates with P ≤ 0.010 % and S ≤ 0.0010 % and made from 
Ca treated ladles of premium suppliers are selected for the production 
of pipes for sour service applications.
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EEW Pipes for sour service applications



Pipes supplied in accordance with the above 
specifications are the basic form of sour 
service pipes where the nickel content of the 
weld metal is restricted to ≤ 1 % and the hard-
ness is limited respectively to maximum 248 
HV10 or 22 Rockwell.

nACE MR 0175 / ISO 15156
EEW will guarantee 18 HRC / 230 HV10 for 
grades ≤ X65 / L450 and 22 HRC / 248 HV10 
for grades X70 / L485 & X80 / L555.

Stress relieving post weld heat treatment 
becomes mandatory when cold deformation 
exceeds 5 %.

What would happen if non HIC resistant pipes 
were used for wet sour service applications?
Due to electrochemical corrosion reactions bet-
ween the steel surface and the wet sour gas 
environment, atomic hydrogen is induced.

Under „normal conditions“ without hydrogen 
sulphide, the atomic hydrogen is recombined 
to molecular hydrogen (H2) in the medium. 
Due to the size of the molecule, hydrogen can-
not enter the steel lattice, but the presence of 
hydrogen sulphide constrains the recombinati-
on of hydrogen atoms so that hydrogen enters 
the steel lattice by picking up free electrons. 
Basically, this is not detrimental as long as the 
absorbed hydrogen can move freely through 
the lattice, but if the steel has got small de-

Benefits of HIC resistant pipes
fects such as non-metallic inclusions or micro 
pores, the hydrogen will be captured because 
these act as hydrogen traps. 

On one hand, the hydrogen reduces the fracture 
toughness. On the other hand, it recombines to 
molecular H2, thus losing the ability for diffu-
sion. Trapping more and more hydrogen then 
leads to enormous pressure within the accumu-
lation point which induces stresses exceeding 
the steels strength limits. This will result in micro 
cracks parallel to the surface along rolled out 
sulphides and segregations. If a certain amount 
of micro cracking is exceeded, the cracks can 
propagate under service conditions which may 
result in catastrophic component failures causing 
serious accidents.
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HIC resistance of EEW‘s HYRESPipes is verified 
to NACE TM 0284 in laboratories accredited in 
accordance with DIN EN ISO 17025.

The test specimens are exposed to the H2S sa-
turated test solution for duration of 96 hours. 
Afterwards, the specimens are cut at three 
defined positions and metallurgically investiga-
ted. The degree of hydrogen induced cracking 
is then assessed by the crack length ratio (CLR), 
the crack thickness ratio (CTR) and the crack 
sensitivity ratio (CSR). The CLR, CTR and CSR  
values are calculated as mean values of all 
individual sections of one HIC test or as mean 
values per specimen (3 sections) upon agree-
ment. In addition, individual values per section 
can also be offered upon agreement.

the proof for sour service
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a = crack length
b = crack width
W = section width
T = section thickness

CLR = x 100 %

CTR = x 100 %

CSR =         x 100 %
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Originally issued in 1984, this standard was 
compiled to standardize the hydrogen induced 
cracking test conditions for pipeline steels and 

nACE tM 0284 (HIC)

This specification describes the testing of  
metals for resistance to cracking under the 
combination of tensile stress and corrosion 
in wet H2S containing environments. This is 
termed sulphide stress cracking (SSC) and the 
most common test method is the four point 
bend test, whereby a specimen is stressed to  
a certain level and then immersed in a test 
solution for 720 hours.

EEW can guarantee “no SSC cracks” for API 5L / 
ISO 3183 grades BM / L245M to X65M / L450M  
at 90 % actual yield strength (or 100 % SMYS) 
and at 80 % actual yield strength (or 95 % SMYS) 
for grades X70M / L485M & X80M / L555M.

nACE tM 0177 (SSC-test)
Severe test conditions can be agreed upon after 
consultation with our technical sales team.

for comparing the test results from different 
laboratories. It was later revised to include the 
testing of pressure vessel plates. 



Test solution Pipe CLR CTR CSR

9 – 65 mm

9 – 31 mm

9 – 25 mm

65 – 105 mm

9 – 105 mm

API 5L Grades BMS, 
X60MS & X65MS

API 5L Grade 
X70MS

API 5L Grade 
X80MS/QS

API 5L Grades  
X60QS & X65QS

ASTM A516 Grades 
60, 65 & 70

A, pH 3 / pH2S = 1 bar

B, pH 5 / pH2S = 1 bar

A‘, pH 3.5 / pH2S = 0.1 bar

≤ 10

≤ 15

≤ 15

≤ 3

≤ 5

≤ 5

≤ 1

≤ 2

≤ 2

≤ 10 ≤ 3 ≤ 2

≤ 5 ≤ 1.5 ≤ 0.5

CLR = crack length ratio
CTR = crack thickness ratio
CSR = crack sensitivity ratio

For the following steel grades and test solutions 
EEW offers minimum crack ratios of test sections 
stated below:



EEW HYRESPipes are produced by:

Im Grünewald 2
57339 Erndtebrück
Germany

www.eew-group.com

P.O. Box 10 01 00
57335 Erndtebrück
Germany

Phone  (+49) 27 53 609-0
Fax  (+49) 27 53 609-190
E-Mail  info@eew.de
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