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DICREST 
EN 10028 PART 3: P275, P355 (N, NH) DICREST 5/10/15 
FINE GRAINED PRESSURE VESSEL STEEL ADAPTED TO SOUR SERVICE 
CONDITIONS 
 
Specification DH-E18-H 
Edition April 20111) 
 
DICREST is DILLINGER HÜTTE GTS´ designation for a series of fine grained pressure vessel steels offer-
ing specific properties for sour gas service. DICREST steels are produced in a way to provide an improved 
resistance to hydrogen induced cracking (HIC) and are available with a minimum thickness of 10 mm. The 
special sour service properties of DICREST steels are an addition to the properties in accordance with the 
specified standard and do not influence these. This material specification describes the steel design for the 
DICREST series in accordance with EN 10028 Part 3: P275, P355 (N, NH). 
 
Product description 
 
The HIC resistance of DICREST steels is verified in the HIC test in accordance with NACE TM 0284. The 
test can be performed with test solution A or B (see "HIC test"). The following variants can be supplied: 
Note: The values are only valid for the normalized+stress-relieved (PWHT) condition. 
 

a) with test solution A (pH ≈ 3): 

acceptance criteria CLR a) 
% 

CTR a) 
% 

CSR a) 
% 

DICREST 5 ≤   5 ≤ 1.5 ≤ 0.5 
DICREST 10 ≤ 10 ≤ 3 ≤ 1 
DICREST 15 ≤ 15 ≤ 5 ≤ 2 

a) The CLR, CTR and CSR values (please refer to "HIC test") are calculated as mean values of all individual sections of 
one HIC test. Mean values per specimen (3 sections) or individual values per section can be offered upon agreement. 
 
b) with test solution B (pH ≈ 5): 

acceptance criteria CLR a) 
% 

CTR a) 
% 

CSR a) 
% 

DICREST 15 ≤   0.5 ≤ 0.1 ≤ 0.05 
a) The CLR, CTR and CSR values (please refer to "HIC test") are calculated as mean values of all individual sections of 
one HIC test. Mean values per specimen (3 sections) or individual values per section can be offered upon agreement. 
 
Deliverable dimensions and unit weights 
 

 plate thickness a) plate width and length unit weight a) 
DICREST 5 ≥ 10 mm ≤   80 mm  upon inquiry ≤ 22 t 
DICREST 10 ≥ 10 mm ≤ 120 mm  upon inquiry ≤ 25 t 
DICREST 15 ≥ 10 mm ≤ 150 mm  acc. delivery program acc. delivery program 

a) Other plate thicknesses and unit weights are possible upon agreement. 
 
 
 

1) The latest edition of this material data sheet is available at http://www.dillinger.de/ 
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Production 
 
In order to achieve the defined HIC resistance the following DICREST production process route is applied: 
 
• hot metal desulfurization 
• BOF converter treatment 
• vacuum degassing on tank degassing unit 
• desulfurization to very low S-contents 
• clean steel treatment with stirring process 
• inclusion shape control 
• optimized casting conditions with minimization of segregation and special measures to assure high 

cleanliness 
• high shape factor rolling (high thickness reduction) 
• normalizing treatment 
• stress relieving treatment on request (see "Delivery condition") 
 
Only the combination of the above mentioned measures and the quality assurance adapted to DICREST 
assure that the specified HIC resistance is obtained homogeneously over the entire plate, respectively heat. 
This is also stated in the inspection certificate. 
 
 
Chemical analysis (heat analysis) 
 
The alloying concepts of the DICREST steels fulfill the requirements of EN 10028 Part 3; the limiting values 
for tramp elements phosphorus and sulfur are strongly restricted as against the standard. The following 
values are valid: 
 
P ≤ 0.010 % 
S ≤ 0.0010 % 
 
Delivery condition 

The plates are usually delivered in the normalized condition. To achieve the specified HIC resistance a 
stress relieving treatment (PWHT) after processing is mandatory. If no stress relief of the entire part after 
processing is scheduled (e.g. if there is no forming or welding) a stress relieving treatment of the plates, 
which is mandatory to obtain the specified HIC values has to be ordered.  
If a hot forming of the plates is scheduled, delivery can be performed in the as rolled condition.  
 
 
Mechanical properties in the normalized+stress-relieved condition  
 
The properties of DICREST 5 to 15 steel grades fulfill the mechanical requirements of the respective steel 
grade of EN 10028-3. Hardness values ≤ 22 HRC are met for the base material. Hardness measurement is 
not performed. 
 
 
Testing/Documentation 

 
Testing of the mechanical properties is carried out on specimens in the normalized and stress-relieved con-
dition. Unless otherwise agreed, the stress relieving treatment is carried out at a temperature between 580 
°C and 600 °C, holding time 2 min/mm, but at least 60 min and not exceeding 150 min. For deliveries in the 
as rolled condition the testing is carried out on specimens on which the normalized plus stress-relieved 
condition was simulated.  
Testing procedures and documentation are in accordance with the specified standard. The subsequently 
described HIC test is carried out per heat. Ultrasonic testing is performed on each plate in accordance with 
EN 10160 class S2 + E3. The test results are stated in an inspection certificate 3.1 in accordance with EN 
10204, unless otherwise agreed. 
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HIC test 

The HIC test is performed at DILLINGER HÜTTE GTS´ laboratory. Unless otherwise agreed, one test is 
carried out per heat on the thinnest plate. 
 
Test procedure in accordance with NACE TM 0284: The inspection test is performed in accordance with 
NACE TM 0284: three specimens or more (depending on plate thickness) with defined dimensions are im-
mersed for 96 h in a solution saturated with hydrogen sulfide. In general the test is performed with test solu-
tion A. DICREST 15 can be tested with solution A or B; unless otherwise indicated on the order, testing is 
performed with solution A. 
 
Test solution A: Test solution A contains 5 % sodium chloride with 0.5 % acetic acid. It has a pH of 2.6 – 2.8 
before saturation with hydrogen sulfide and a pH ≤ 4.0 at the end of the test. 
 
Test solution B: Test solution B consists of artificial seawater. It has a pH of 8.1 – 8.3 before saturation with 
hydrogen sulfide and a pH of 4.8 – 5.4 at the end of the test. 
 
Crack evaluation in accordance with NACE TM 0284: When the immersion is finished the specimens are 
cut to perform metallographic crack evaluation on 3 sections of each specimen. The crack dimensions are 
put in proportion to the sections’ dimensions and are described by CLR (crack length ratio), CTR (crack 
thickness ratio) and CSR (crack sensitivity ratio) values. The final test result and acceptance criteria are the 
averages of CLR, CTR and CSR values of the sections of all specimens from one HIC test. 
 
 

Identification of plates 
 
The marking is carried out in accordance with EN 10028. 
 
 
Processing recommendations (Welding, forming, heat treatment) 
 
For processing the general technical rules in accordance with EN 1011 shall be observed.  
 
The weldability of DICREST steels is in accordance with the specified standard. DICREST steels are weld-
able using the classical welding processes. Other more particular welding processes like electron beam 
welding, laser-beam welding, electro-slag welding, electro-gas welding would require more intense studies 
before being applied in fabrication. 
 
The mechanical properties of heat affected zone and weld metal depend on the welding and heat treatment 
conditions. Welding parameters like heat input have to be limited according to the requirements. The hard-
ness in the weld and in the HAZ will normally not exceed 22 HRC due to the mandatory post weld heat 
treatment (stress relieving conditions see "Testing/Documentation"). For P355, higher stress relieving tem-
peratures respectively holding times than those indicated in the paragraph "Testing/Documentation" may be 
necessary if there are particular hardness requirements (e.g. max. 22 HRC in HAZ); this should be clarified 
on the inquiry.  
 
Generally it is recommended to perform welding procedure qualification tests to prove the suitability of the 
intended processing conditions, especially if the fabricator is not sufficiently experienced in welding of the 
steel type. 
 
If the plates are hot formed, the general conditions for hot forming concerning temperature and holding time 
apply. To obtain the specified HIC properties, a subsequent stress relief heat treatment is mandatory. 
 
The work hardening caused by cold deformation reduces the HIC-resistance of steels. In order to avoid 
such a degradation a thermal treatment in the temperature range of stress relief shall be carried out after 
cold forming or as a final heat treatment of the equipment. Should the cold deformation exceed 5 % we 
recommend to normalize and stress relieve the cold formed structure to regain the HIC properties. 
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Contact 
For your local representative  
please contact our coordination office in Dillingen: 
 
Telephone: +49 6831 47 2223 
Telefax: +49 6831 47 3350 
 
or visit our website: 

http://www.dillinger.de/dh/kontakt/weltweit/index.shtml.en 
 

 
 
AG der Dillinger Hüttenwerke 
P.O. Box 1580 
66748 Dillingen/Saar 
Germany 
 
e-mail: info@dillinger.biz 
http://www.dillinger.de 
 
Telephone: +49 6831 47 0 
Telefax: +49 6831 47 2212 

General technical delivery requirements 
 
Unless otherwise agreed, the general technical delivery requirements in accordance with EN 10021 apply. 
 
 
Tolerances 
 
Unless otherwise agreed, tolerances are in accordance with EN 10029, with class B for the thickness. 
 
 
Surface condition 
 
Unless otherwise agreed, the indications in accordance with EN 10163 class B2 apply. 
 
 
General note 
 
If special requirements, which are not listed in this specification, are to be met by the steel due to its in-
tended use or processing, these requirements are to be agreed before placing the order. 
The information in this data sheet is a product description. This specification is updated as occasion de-
mands. The latest version is available from the mill or as download at www.dillinger.de. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Web Graphics Defaults)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


