
The lightweight solution to boost your haulage capacity 

dillinger.de We are Pure Steel+



32 DILLINGER

Dillinger  
at a glance

Plate weight up to 52 t

Over 2,000 different grades

About 340 years of experience in steel

Expert advice for more than 10 diverse fields of application

More than 200 international approvals, certificates and material qualifications

Heavy plates up to 28  m length and 500 mm thickness

Dillinger  
Pure steel, pure future
For about 340 years, we have put pure expertise and innovation in steel into 
practice. We are committed to progress, the climate, and future generations.
Europe‘s leading heavy plate manufacturer is achieving great things – 
together and for each other.

Steel is the future

Steel is unique: Its strength, elasticity and process-
ing properties enable a wide range of applications and 
impressive constructions. Its 100% recyclability makes it 
unbeatable when it comes to sustainability. As a reliable 
partner to our customers, we design excellent products 
for key industries such as steel construction, mechanical 
engineering, and the energy sector. Our steel plates are al-
ready accelerating the energy transition – in offshore wind 
turbines and in storage and solar power plants. 

Pure future

Our aim is to ensure a sustainable future today as well as 
tomorrow. We are committed to achieving carbonneutrality 
by 2045 and are actively accelerating the development 
and use of technologies such as hydrogen and electric 
steel production. Our decarbonization project Power4Steel 
is an important milestone in this regard and is paving 
the way for a climate-neutral tomorrow. We already offer 
carbon-reduced heavy plate under the D-PURE+ label, 
and we will be producing carbon-reduced steel on the new 
DRI-EAF production route starting in 2027/28. 

Pure quality

At Dillinger, the entire manufacturing process – from 
research to steel production to the rolling mill – is focused 
solely on the heavy plate product. This specialization gives 
us unparalleled expertise, which we use to benefit our 
customers. We use our knowledge, the latest technology 
and state-of-the-art AI applications to produce our steel 
plate to a consistently high quality and to advance the 
development of our products and services. Dillinger offers 
an incomparable product portfolio with more than 2,000 
different types of steel and an impressive range of dimen-
sions. Personalized customer advice and an increasingly 
digital range of services perfectly complete our range of 
services.

Pure commitment

We take responsibility together and for each other. For our 
employees, our environment, our products, and our future. 
Our cooperation is defined by partnership and a culture of 
appreciation. We are the backbone of a reliable power sup-
ply and secure infrastructure. Inquisitive and open-minded, 
flexible and focused on solutions – we are creating the 
future for generations to come. We are “Made in Europe” – 
and prove our value worldwide. 

We are Dillinger. We are Pure Steel+
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DILLINAL - The lightweight solution  
to boost haulage capacity
A steel that bears responsibility - and much, much more: DILLINAL was 
developed as a special solution for tank containers and pressure vessels. 
Using this weldable, fine-grained structural steel, notable for a remarka-
ble combination of mechanical strength and toughness, we exhaustively 
exploit all potentials for minimising unladen weight and thus boosting 
transportation payloads.

The decisive factor  

Anyone aiming to transport more will have to become 
lighter. Payload is the critical calculation factor in the hau-
lage industry. Strict regulations apply to maximum permis-
sible overall weight – in Germany, 90 t are permitted in rail 
transport, and 40 t on the country‘s roads.

Developed to boost your haulage capacity 

A lighter gas or liquids tank allows a greater payload. 
Along with operational safety and reliability, minimising un-

Your product benefits at a glance 

•	 High-strength normalised fine-grained structural steel

•	 Maximum mechanical strength and toughness

•	 Available in the basic NH grade and in cryogenic NL           	
	 grade

•	 Expanded workability for welding

•	 Potential for elevated HP values

Your service benefits at a glance  

•	 Comprehensive advice provided by experts

•	 Preliminary fabrication of vessel shells with preci-		
	 sion-milled weld edges on request

Discover our E-Service system: it’s packed with useful 
tools and features, your own personal myE-Service area, 
providing all information on your orders, as well as the 
E-Connect app for plate identification.

laden weight is therefore one of designers’ principal aims. 
And this is precisely where Dillinger’s Research & Devel-
opment work plays a critical role: we exploit all the design 
freedom provided by normalised steels within the scope of 
the applicable codes and standards. The result: DILLINAL, 
a highstrength normalised fine-grained structural steel 
with an outstanding combination of mechanical strength 
and toughness, available both in the basic NH grade and in 
the cryogenic NL grade
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The difference, 
that counts
Less wall thicknesses = less weight: DILLINAL delivers tangible added 
value. The figures speak for themselves, not only in the comparison of 
mechanical strength and necessary wall thickness between DILLINAL 
460/630 and conventional pressure-vessel steels, but also in compari-
son to high-strength P460NH.

More payload on rail  

A large 120 m3 tank for a railroad wagon constructed of 
conventional P460NH weighs around 21.1 t. But that weight 
is reduced to only 19.5 t when DILLINAL 460/630 is used! 
Because: the required wall thickness can be reduced by 
up to 10%. For a total weight of 90 t, unladen weight is 
thus only 36.2 t, instead of 37.8 t. The tank of a rail wagon 
– produced using DILLINAL 460/630 – can therefore 
accommodate 1.6 t of extra load.   
And the calculation also remains true for complete freight 
trains: a train consisting of thirty-two wagons carrying 
DILLINAL 460/630 tanks can thus haul the same amount 
of liquefied gas as a train of thirty-three wagons with tanks 
made of conventional P460NH.

Less deadweight in road transport  

On an analogous comparison for road transport, the use 
of DILLINAL 460/630 instead of conventional P460NH 
results in weight savings of around 600 kg for a  
50,000 litre articulated tank vehicle. 

Enhanced sustainability  

A higher payload capacity reduces energy consumption 
for haulage and thus improves the CO2 balance for the 
product transported.

Minimum wall thickness in acc. with ADR/RID

175 200 225 250 275 300 325

10

12

14

16

18

20

22

W
al

l t
hi

ck
ne

ss
 [

m
m

]

Permissible stress σ* 
*σ ≤ 0.75 ReH and σ ≤ 0.5 Rm

da = 3,040 mm
p= 27 bar

SA-516 Gr. 70

P355N
SA-612

SA-737 Gr. C

P460NH

DILLINAL 460/630



98 DILLINGER

Standardised, 
but unconventional
At Dillinger, holistic capabilities in steel combine with the power of 
innovation. Both are vital in the development of solutions that genuinely 
deliver added value. To achieve the normalised fine-grained 
DILLINAL structural steel, the conventional P460NH described in 
EN 10028, Part 3, was further developed and improved.

Generating outstanding properties 

DILLINAL obtains its typical properties thanks to an extre-
mely tightly defined composition window and exact tempe-
rature control during rolling and heat treatment. The result 
is a high-strength normalised fine-grained structural steel 
with an excellent combination of mechanical strength and 
toughness. In both its chemical composition, mechanical 
characteristics and welding requirements, DILLINAL in all 
cases conforms to the EN 10028, Part 3 standard and thus 
already meets the expanded requirements stated in Option 
5 (Paragraph 7.2. of EN 10028, Part 3). More detailed 
information on materials properties and delivery conditions 
can be found in DILLINGER‘s DILLINAL 460/630 material 
data sheet.

Exploit DILLINAL’s extra potential 

Our customers demand exceptional achievement in steel - 
and we aim to perform even better! This is why we de-
ploy ultramodern processes and many years of industrial 
experience to set totally new standards. As in the case of 
DILLINAL, for example. In addition to this steel‘s already 
excellent properties, we have also incorporated improved 
weldability. This enables the steel user to work with higher 
specific heat inputs and to adjust the required toughness 
level in the weld with certainty.  

Tensile test at room temperature on transverse specimens in acc. with EN 10002, Part 1

Plate thickness  [mm] Yield strength ReH min. 1) [MPa] Tensile strength Rm [MPa] Elongation at fracture A5 min. %

≤ 20 460 630 - 725 17

1)  In case of indefinite yield strength, Rp0.2 is to be determined in accordance with the provisions shown in EN 10028, Part 1.

Notch toughness test on Charpy V transverse specimens in acc. with EN 10045, Part 1

Test temperature [°C] Charpy V-notch energy [J] min. Charpy V-notch energy 2) [J] min.

DILLINAL 460/630 N 3) -20 27 45

DILLINAL 460/630 NL 3) -40 27 45

2) At separate request 
3) Delivery condition normalised N or normalised and tempered N+T, at the producer’s option 

On a statistical view, 99% of all measured tensile strength 
data are present within the scatter band marked in green. 
Yield strength follows a similar pattern (white scatter 
band). As the Hollomon parameters (HP) rise, the data 
decrease as expected, but the steel is designed such that 
the minima specified in the standard are never undercut.

A significant improvement in Charpy V-notch toughness 
has been achieved for DILLINAL. Our customers can thus 
use this steel at low temperatures without difficulty thanks 
to its enhanced reserves of toughness.

The anticipated and observed tensile and yield strength 
data are in all cases above the minimum levels required in 
EN 10028, Part 3, even at elevated temperatures.
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DILLINAL exhibits virtually no loss in tensile and yield 
strength data in the significant material reaction to 
stress-relieving heat treatment. DILLINAL also excel-
lently fulfils the standard‘s requirement for HP factor 
and actually has the potential to achieve slightly higher 
HP scores. Questions concerning these matters should 
be clarified when the enquiry is placed. Adherence to 
the notes concerning processing and welding is, of 
course, mandatory. 

Delivery condition
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Efficient fabrication - 
guaranteed
A steel on the boundary of what is technically feasible necessitates spe-
cial care in processing and welding, combined with precise knowledge 
of materials-specific properties and potentials. Simultaneous optimisa-
tion of materials properties and workability/weldability are accompanied 
by enhanced reserves of safety for the customer.

Formable, weldable, and with an otion for edge machi-
ning 

DILLINAL 460/630 plates can be cold (room temperature) 
or hot (austenitisation temperature) formed for the pro-
duction of components such as shell sections and vessel 
heads. Extremely thin plates, in particular, can cool so 
rapidly in the tool during hot forming that the permissible 
mechanical strength data are exceeded and the necessa-
ry toughness data fallen short of. Additional tempering is 
necessary in such cases. 

DILLINAL 460/630 can be worked and welded using 
shielded metal arc, gas metal arc and submerged-arc 
welding. The precondition for attaining high toughness 
in the weld is the use of basic weld filler materials. The 
selection of these will also depend on the type and scope 
of subsequent heat treatment operations. Heat treatment 
after welding is possible at temperatures < 580 °C. At re-
duced temperatures, DILLINAL can be heat treated using 
an extended holding time. The steel has the potential for 
HP data above the standard, this should be clarified when 
enquiring. 

Heat and temperature control, concentrating on specific 
heat input, and cooling time t8/5, are critical for the me-
chanical properties of the weld. The required toughness 
data are achieved in DILLINAL 460/630 with interpass 
temperatures/working temperatures of 100 to 150 °C, with 
cooling times t8/5 in the 800 to 500 °C range of between 

8 and 33 seconds. The greatly expanded working range 
in the form of possible specific heat input as a function of 
plate thickness is shown in the graphic below.

Detailed notes for calculation are shown in SEW 088, 
Supplement 2. 

Weld preparation - the special service extra 

If required, plates can be produced with precisely milled 
weld edges of various designs in accordance with the 
customer‘s specifications. 

Approved  
for daily use
DILLINAL is under way on rail and road throughout the world: it is used here 
in numerous vehicles, both in fixed form and as a containerised solution for high-pres-
sure gas tanks. Because: DILLINAL 460/630 has been assessed and is approved as a 
„high-strength alloyed fine-grained 460/630 structural steel for service temperatures 
down to -40 °C“ in VdTÜV Material Data Sheet 531. 

A further approval has been issued by a notified body under the Pressure Equipment 
Directive (PED; 2014/68/ EU) and our plates can also be used for Transportable Pres-
sure Equipment Directive applications (TPED; 2010/35/EU).
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Please contact one of our partners for individual advice, 
both technical or commercial. 

Aktien-Gesellschaft der Dillinger Hüttenwerke 
Werkstraße 1  
D-66763 Dillingen/Saar  
Telephone +49 6831 47-0  
e-mail info@dillinger.biz  
www.dillinger.de 
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