DNV
APPROVAL OF MANUFACTURER AMMMO0000RU

Revision No:

CERTIFICATE 8

This is to certify:

that
AG der Dillinger Huttenwerke (SA des Forges et Aciéries de Dilling)

WerkstraBle 1, 66763 Dillingen,
Germany

is an approved manufacturer of
Steelmaking and Rolled Steel Products

in accordance with

DNV rules for classification — Ships

DNV rules for classification — Naval vessels

DNV-0S-B101 — Metallic materials

DNV class programme — DNV-CP-0242 Semi-finished steel products

DNV class programme — DNV-CP-0243 Rolled steel products — non stainless steel

and the following particulars:

Product Hot rolled steel plates

Semi-finished products: ingots and slabs
Grade(s) See particulars of the approval
Steelmaking Basic Oxygen Converter,

Electric Arc Furnace
Continuous / Ingot Casting

Deoxidation Killed

Fine grain elements See particulars of the approval
Heat treatment conditions See particulars of the approval
Max. thickness/diam. See particulars of the approval
Remarks See particulars of the approval

Manufacturer(s) approved by this certificate is/are accepted to deliver according to DNV GL, DNV and GL rules.
Materials to be applied to DNV classed object shall fulfill the material requirements in the applicable DNV class rules.

Issued at Hamburg on 2025-07-18

for DNV
This Certificate is valid until 2028-06-30.
DNV local unit: Essen

Approval Engineer: Christian Wildhagen

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees (“DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.
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Particulars of the approval
Semi-finished products
Steel Fine grain Heat treatment | Thickness quth !
Grade Product . i Weight
making" elements condition? [mm], max. max
C and C-Mn Steels Slab BOC, EAF; | acc. to AC 600 2200 mm
CcC standard
BOC, EAF; |acc.to
C and C-Mn Steels Ingot IC standard AC 900 60 000 kg
BOC, EAF; |acc.to
Alloy Steels Slab cc standard AC 600 2200 mm
BOC, EAF; |acc. to
Alloy Steels Ingot IC standard AC 900 60 000 kg
Hull Structural Steels Slab BOC, EAF; | acc. to AC 600 2200 mm
CcC standard
BOC, EAF; |acc.to
Hull Structural Steels Ingot IC standard AC 900 60 000 kg
Normal strength steels
Steel Fine grain Heat treatment | Thickness .
Ll Product making" elements condition? [mm], max. Z-quality
- 30 -
NV A, NV B Plate BOC, EAF; AR
CC,IC Al 100 Z35
BOC, EAF;
NV D Plate cc. Ic Al AR 35 Z35
NV A, NV B, NV D Plate BOC, EAF; Al NR 130 Z35
CC,IC
BOC, EAF;
cc. Ic Al ™ 100 Z35
NV A, NV B, NV D, NV E Plate EgCl,CEAF; Al NR 100 Z35
BOC, EAF;
cc. Ic Al N 150 Z35
NV A, NV B, NV D, NVE Plate (B)gCl,CEAF; Al N 150 <t <2504 ([Zz35

Form code: AM 311

Revision: 2025-05

www.dnv.com

Page 2 of 8




Job ID:

263.11-006306-12
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High strength steels
. . Heat .
Grade Product Stee'l Fine grain treatment Thickness Z-quality
making" elements i, [mm], max.
condition?
NV A32, NV A36 Plate ggCI’CEAF; Al+Nb AR 35 z35
NV D32, NV D36 Plate BOC, EAFS | Alenb AR 25 735
CC, IC
BOC, EAF; | Al+Nb,
NV A32, NV D32 Plate cec AeNsyeTi | NR 120 735
BOC, EAF; | AI*NDb,
NV A36, NV D36 Plate cee ANbeveTi | NR 110 735
NV A32, NV D32, BOC, EAF; | Al Al+Nb,
NV E32, NV E36 Plate CC, IC AeNb+v+Ti | R 50 235
NV A36, NV D36, NV E36 | Plate BOC, EAF; 1 o N 100 ;
cc.Ic
NV A32, NV D32, NV E32, BOC, EAF; | Al+Nb,
NV A36. NV D36, NV E36 | 2 CcC, IC AlsNbv+Ti | N 150 235
NV A32, NV D32, NV E32, BOC, EAF; | Al+Nb,
NV A36. NV D36, NV E36 || 2@ cc.Ic ANbv+Ti | NR 100 235
NV A32, NV D32, NV E32 BOC, EAF; |Al+Nb s
t] b ) 3 t t )
NV A36. NV D36, NV E36 |2t CC, IC ANbv+Ti | N 150 <t=<250% | 235
NV A32, NV D32, NV E32, BOC, EAF; | Al+Nb,
NV A36, NV D36, NV E36 |7 2t cc,Ic ANDHV+Ti | TM 140 235
BOC, EAF; | Al+Nb,
NV F32, NV F36 Plate cee ANbeveTi | TM 100 735
NV A36, NV D36, Plate BOC, EAF: |A+V, Al+Nb | '™ 100 S35
NV E36, NV F36 © CC, IC AND+V+TI [ o7 150
NV A40, NV D40, BOC, EAF; | Al+Nb,
NV E40, NV F40 Plate CC, IC ANDHV+Ti | TM 100 235
High strength steels of improved weldability
. . Heat .
Grade Product Stee_l Fine grain treatment Thickness Z-quality
making" elements " [mm], max.
condition?
NV AW36, NV DW36, BOC, EAF;
NV Eae Plate e io Al+Nb ™ 100 735
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Extra high strength steels
. . Heat )
Grade Product Stee.l Fine grain treatment Thickness el
making" elements " [mm], max.
condition?
NV AO420, NV DO420,
NV EO420 .
Plate BOC, EAF: | alnb ™ 100 z35
NV A420, NV D420, CC.IC
NV E420
NV A0460, NV DO460,
NV EO460, NV FO460,
NV AO500, NV DO500,
NV EO500 NV FO500 7 BOC, EAF;
+
NV A460. NV D460, Plate e, IC Al, Al+Nb ™ 75 Z35
NV E460, NV F460,
NV A500, NV D500,
NV E500 NV F500 7
NV AO690, NV DO690,
NV EO690 8 BOC, CC;
PI ’ ’ Al+N T 12 Z
NV A690, NV D690, ate EAF, CC b Q 0 35
NV E690 &
NV AO690, NV DO690,
NV EO690 9 BOC, IC;
NV AG90. NV D690, Plate EAF. IC Al+Nb QT 178 Z35
NV E690 9
NV A0690, NV DO690,
NV E0690, NV FO690 01 BOC, IC;
NV A690, NV D690, Plate EAF, IC A Qar 254 Z35
NV E690, NV F690 1011
NV-A47, _
NV-D47, Plate 28(3',CEAF, Al+Nb ™ 100 Z35
NV-E47 ’
Extra high strength steels of improved weldability
. . Heat .
Grade?® Product Stee.l Fine grain treatment Thickness Z-quality
making" elements i, [mm], max.
condition?
NV AWO0420, )
NV DWO0420, Plate g(éCl,CEAF, fﬁ NIE ™ 100 Z35
NV EW0420 ’
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Steels for boilers and pressure vessels
. . Heat .
Grade? Product Stee.l Fine grain treatment Thickness el
making" elements " [mm], max.
condition?
NV 360-0NR,
NV 360-1FNR,
NV 410-0NR,
NV 410-1FNR, )
NV 460-0NR, Plate CB;(C);Cl’CEAF‘ Al+Nb NR 100 Z35
NV 460-1FNR, ’
NV 490-0NR,
NV 490-1FNR,
NV 510-1FNR
NV 360-0N,
NV 360-1FN,
NV 360S-1FN,
NV 410-0N, Al N 30 -
NV 410-1FN,
NV 410S-1FN, )
NV 460-0N, Plate ggCl,CEAF,
NV 460-1FN, ’
NV 460S-1FN,
NV 490-0N, Al+Nb N 100 735
NV 490-1FN,
NV 510-1FN,
NV 510S-1FN
Steels for low temperature service
. . Heat .
Grade? Product Stee.l Fine grain treatment Thickness Z-quality
making" elements " [mm], max.
condition?
NV 2-2, NV 2-3,
NV 2-4, NV 2-4L BOC, EAF;
Plat ’ " [ Al Al+Nb+N | N 2 -
NV 4-2, NV 4-3, ae cC, IC  AlNb 0
NV 4-4, NV 4-4L
NV 2-4, BOC, EAF;
Plate Al, AI+Nb+N | N 509 -
NV 4-4 cc.ic
NV 2-4L, BOC, EAF;
Plate Al+Nb+N N 30 -
NV 4-4L cc.1c
BOC, EAF; .
NV 4-4LTM Plate cc. Ic Al+V+Ti ™ 40 -
. . BOC, EAF;
NV 0.5Ni/a, NV 0.5Ni/b Plate cc.Ic Al 40 -
N+T 35 Z35
, BOC, EAF;
NV 5Ni/a Plate cc. Ic Al, Al+Nb N 40 -
QT 509 -
NV 9Ni/a, NV 9Ni/b Plate CB:gCl’CEAF; Al N+N+T 425 -
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Liquid quenched and tempered structural steels
. . Heat i
Grade?® Product Stee.l Fine grain treatment Thickness Z-quality
making" elements " [mm], max.
condition?
BOC, EAF;
NV-M550 Plate ce. IC Al QT 110 -
BOC, EAF;
NV-M700 Plate ce. IC Al QT 50 -
Steels acc. other standards?
. . Heat i
Grade?® Product Stee.l Fine grain treatment Thickness Z-quality
making" elements " [mm], max.
condition?
Steel acc. to EN 10025-2
S235JR, S235J0, S235J2,
S275JR, S275J0, S275J2, BOC, EAF; |acc.to acc. to
S355JR, $355J0, $355J2, Plate CcC, IC standard standard | 220 Z35
S355K2
Steel acc. to EN 10025-3
S275N, S355N, BOC, EAF; |acc.to
S275NL, S355NL Plate cc, Ic standard NR, N 250 Z35
Steel acc. to EN 10025-4
S275M, S355M, BOC, EAF; |acc.to acc. to
S275ML, S355ML Plate cc, Ic standard standard | 70 235
S420M, S420ML, BOC, EAF;
S460M. S460ML Plate ce. IC Al, Al+Nb ™ 75 Z35
Steel acc. to EN 10028-2
P235GH, P265GH, BOC, EAF; |acc.to acc. to
P295GH, P355GH Plate CcC, IC standard standard | 2°0 Z35
Steel acc. to EN 10028-3
P275NH, P275NL1, P275NL2, )
P355N, P355NH, P355NL1, Plate ggcl’CEAF’ :facr;(;‘;r . :tcacﬁc:‘;r 4 |25 735
P355NL2 ’
Steel acc. to EN 10028-5
BOC, EAF; |acc. to acc. to
P355M, P355ML1, P355ML2 Plate ce. IC standard standard 63 235
Steel acc. to WL 1.6780-1
. BOC, EAF; |acc.to
15NiCrMo10-6 Plate ce. IC standard QT 110 -
. BOC, EAF; |acc. to
16NiCrMo12-6 Plate ce. IC standard QT 50 -
Steel acc. to MIL-S-16216K
BOC, EAF; |acc.to
HY-80 Plate cc. Ic standard QT 110 -
BOC, EAF; |acc.to
HY-100 Plate cc.Ic standard QT 50 -
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Remarks:

) BOC: Basic oxygen converter
EAF: Electric arc furnace
CC: Continuous casting
IC: Ingot casting
2 AC: as cast
AR: as rolled
NR: normalising rolling
TM: thermo-mechanical rolling
N: normalised
NT: normalized and tempered
QT: quenched and tempered
3 Possible application and certification of any material to classed object is subject to case by case approval
4 Mechanical properties for plate thicknesses > 150 mm are given in Table 1.
5  For plate thicknesses > 40 mm the requirements of mechanical properties shall be agreed. Unless otherwise
agreed, mechanical properties are given in Table 2.
6  Max. 0.18% Mo for TM and 0.2% Mo for QT provided that carbon equivalent values are taken into account.
) Qualified max. welding heat input of 3.5 kJ/mm.
8  Qualified max. welding heat input of 3.0 kJ/mm during weldability testing. Chemical composition according
approved specification.
9  Qualified max. welding heat input of 3.0 kd/mm during weldability testing. Chemical composition according
approved specification.
10 Qualified max. welding heat input of 2.3 kdJ/mm during weldability testing; BOF and EAF melted slabs. Chemical
composition according approved specification.
) Mechanical properties for plate thicknesses > 250 mm as for thickness < 250 mm
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Table 1 Mechanical properties for normal, high and extra high strength steels

Impact Energy
. Tensile
Heat treat t Thick R i i
Grade c::ditriiiren [m::‘] ness Range [Yr:(;:;t]rength Strength il:;z;tlon Test Temp. | KV [J] min.
[N/mm?] [°C]
min. min. trans. long.
+20 27 41
0 27 41
NV'A, NV, N 150 <t< 250 205 350 - 470 22
NV D, NVE -20 27 41
-40 27 41
NV A32, 0 31 46
NV D32, N 150 <t< 250 285 420 - 570 22 -20 31 46
NV E32 -40 31 46
NV A36, 0 34 50
NV D36, N 150 <t< 250 325 470 - 620 21 -20 34 50
NV E36 -40 34 50
Table 2 Mechanical properties for steel for low temperature service
Impact Energy
. Tensile Design Temp.
Grade Heat treatment | Thickness Range | Yield Strength Strength Elongation | Test KV [J] [°c]
condition™ [mm] [N/mm?] [N/mm?] A5 [%] Temp. min.
[°C]
min. min. trans. | long. min.
NV 2-4L 255 400 - 490 24 -75 32 49 -55
N 40<t<50
NV 4-4L 325 490 - 610 21 -75 32 49 -55
NV 5Ni QT 40<t=<50 380 570-710 21 -125 32 49 -105
NV 9Ni/a
’ < - - -
NV 9Ni/b N+N+T 40<t=42 480 640 - 840 19 196 32 49 165
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