
V
e

rs
io

n
 0

7
 /

 2
0

2
3

FOOD MANUFACTURING

OUR BRANDED FM-STAINLESS STEELS FOR 

PROCESSING OF FOODSTUFF

SPECIAL STEELS
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ABOUT FOOD CONTACT MATERIALS

Regulation (EC) No. 1935/2004 of the European Parliament and Council of October 

27, 2004 and Commission Regulation (EC) No. 2023/2006 of December 22, 2006 

define guidelines for handling materials and objects that get into contact with food. 

Based on this, the European Directorate for the Quality of Medicines & HealthCare 

has published practical guidelines for handling of metals and alloys that get into 

contact with food. This guide was developed by the Committee of Experts on 

Packaging Materials for Food and Pharmaceutical Products (P-SC-EMB).

According to the above regulations, materials must not release any ingredients into 

food that endanger human health, cause an unacceptable change in food, or impair 

the organoleptic properties of food. Companies from the food and packaging industry 

should introduce appropriate quality standards in order to ensure the requirements 

mentioned and to ensure good manufacturing practice. For guidance, specific release 

limits (SRL) are defined, which describe the maximum concentrations of ions that may 

migrate from the metallic object into the food. The unit is mg/kg, the ratio is 

1:1,000,000 (1 ppm).

To support our customers who supply the food and packaging industries, we have 

determined the specific release (SR) under laboratory conditions for some stainless 

martensitic steels and have been able to demonstrate general usability of these steels 

for food processing. However, it should be noted that each application should be 

considered separately, and that food safety should also be additionally determined for 

each production or storage process.

REGULATIONS OF THE EUROPEAN 

UNION
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SPECIFIC RELEASE (SR) AND 

SPECIFIC RELEASE LIMITS (SRL)

WHAT VALUES ARE DETERMINED AND COMPARED?

Based on scientific publications and existing legal regulations, the Committee of 

Experts on Packaging Materials for Food and Pharmaceutical Products (P-SC-EMB) 

has developed specific release limits (SRL) for food, which must not be exceeded in 

the event of contact with metallic bodies during processing and storage. Only the ionic 

transition of elements from the metal into the food is considered. The following 

chemical elements are mentioned:

Base- or alloying elements:

Al, Sb, Cr, Co, Cu, Fe, Mg, Mn, Mo, Ni, Ag, Sn, Ti, V, Zn

Accompanying elements:

As, Ba, Be, Cd, Pb, Li, Hg, Tl

For a given food, the concentrations (C) of these elements (X) must be determined 

before (0) and after (1) processing or storage. Subtracting these values gives the 

specific release (SR):

SRX = CX1 - CX0

By comparing these determined SR values with the specified SRL values, a statement 

on food conformity can be made:

SR < SRL = compliant

SR > SRL = non-compliant
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LABORATORY, SIMULATION AND 

FIELD TESTS
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HOW IS THE SPECIFIC RELEASE (SR) DETERMINED?

Ideally, the SR is determined in a field test. To do this, the concentrations of the critical 

elements in the food must be determined before and after processing or storage. If 

the SRL are not exceeded, all metallic objects that get into contact with the food are 

compliant. However, if the SRL are exceeded, the processing or storage process must 

be checked for non-compliant metallic objects.

If a field test is not possible, a simulation test can also be used to estimate the SR. To 

do this, the real process must be simulated as closely as possible. The food and the 

metal objects used should be identical, and the processing parameters (time, 

temperature, humidity, etc.) should correspond to those of the real process. If the SRL 

is exceeded in the simulation test, it can be assumed that the SRL will also be 

exceeded in the real process. If the SR determined do not exceed the SRL in the 

simulation test, the real process should always be kept in mind to see whether any 

changes in the system can also cause changes in the SR.

If only a general statement on the possible usability of metallic materials in food 

processing is to be made, simple laboratory tests can also be carried out to assess 

their suitability. For this purpose, samples of a defined metallic object are stored in 

different aqueous solutions. Before and after storage, the concentrations of the critical 

elements in these solutions and thus the SR are determined. However, such 

investigations can only be used to estimate whether a metallic material is suitable for 

processing and storing food.
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THE STEEL SHOULD BE STAINLESS 

AND HARD

WHAT ARE STAINLESS STEELS?

Steel is an alloy. The basic element is iron (Fe). Certain elements are added to it, 

which change the properties of the iron. These elements are called alloying elements. 

And steels are therefore iron-based alloys.

Most steels have a low content of alloying elements. Like pure iron, they rust very 

quickly in a damp environment. Due to this corrosion process, ionic components can 

be released from the steel and transferred to the food. A potential steel should 

therefore be alloyed in such a way that it does not corrode in a damp environment. 

However, when processing food acids can also attack the surface of a component. 

Therefore, a steel should also be corrosion-resistant in an acidic environment.

Steels are alloyed with chromium (Cr) to achieve sufficient corrosion resistance. From 

a content of approx. 12 wt.%, Cr can form a natural oxide layer under ideal conditions, 

which protects against corrosion. Additional alloying elements such as molybdenum 

(Mo) or vanadium (V) can support the formation of such a passive layer and have a 

positive effect on the corrosion resistance of a steel.

In addition to good corrosion resistance, many steels also require high hardness. 

Therefore, they must be hardenable by martensitic transformation. And for this you 

need not only Cr, Mo and V but also the alloying element carbon (C). These so-called 

stainless martensitic steels have a C-content of 0.2-1.2 wt.%, a Cr-content of 12.0-

19.0 wt.%, a Mo-content of up to 2.0 wt.% and a V-content of up to 0.2 wt.%. After a 

suitable heat treatment, these steels have both high hardness and good corrosion 

resistance.
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OUR BRANDED STEELS FOR FOOD 

PROCESSING

OUR BRAND „FM“ STANDS FOR „FOOD MANUFACTURING“

Our brands 1.2083FM, 1.2085FM and 1.4112FM stand for corrosion-resistant martensitic 

steels that are suitable for processing food.

The 1.2083FM is the basis. After hardening to approx. 52 HRC, the material not only 

has good edge retention, but also good corrosion resistance. This steel can also be 

polished very well.

The 1.2085FM is a pre-hardened, corrosion-resistant steel and is delivered with a 

hardness of approx. 30 HRC. The addition of sulfur makes this material very easy to 

machine and is therefore particularly suitable for components that require intensive 

machining.

After hardening, the 1.4112FM achieves a hardness of at least 55 HRC. Due to the 

high chromium and carbon content, this material not only achieves good corrosion 

resistance but also high wear resistance.

Chemical analysis* (in wt.%):

Photo by KarlSchnell HoPla

Brand C Cr Mo V S

1.2083FM 0.40 13.50 - - -

1.2085FM 0.33 16.00 - - 0.08

1.4112FM 0.90 18.00 1.10 0.10 -

*Indicative analysis without considering all elements and the analysis spans
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TESTED AND CONFIRMED 

CONFORMITY

EXAMINED BY AN ACCREDITED TESTING LABORATORY

To ensure food conformity, samples were sent to the accredited chemical laboratory 

Dr. Stegemann in Georgsmarienhütte, Germany. The 1.2085FM was examined in the 

pre-hardened delivery condition. The samples of steel 1.2083FM and 1.4112FM were 

previously hardened from 1020°C in oil and then tempered at 200°C for two hours. All 

samples were tested in the ground and cleaned condition.

The migration tests were carried out in artificial drinking water and in diluted citric acid 

(5 g/l). Three repeat tests were carried out for each material and solution. The specific 

releases (SL) were documented in a test report for each individual test.

Based on the tests carried out, it was possible to determine that the specific release 

limits (SRL) were not exceeded. Even with multiple contact, none of the samples 

examined exceeded the limit values. This allowed the chemical laboratory Dr. 

Stegemann to confirm food compliance. The corresponding letters of confirmation are 

available for download on our website. The detailed test reports are available on 

request.

However, please note that the tests carried out are laboratory tests in which only the 

ionic migration can be considered. A transfer due to wear or a combined wear and 

corrosion attack is not covered by this. Therefore, your specific application should be 

analyzed and evaluated separately.

https://www.doerrenberg.de/en/special-steels-en/
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Our Sites
Plant Weiershagen

Weiershagener Str. 80

51674 Wiehl

Plant Ründeroth

Hammerweg 7

51766 Engelskirchen

Plant Herford

Engerstr. 175

32051 Herford

Plant Dieringhausen

Stahlstr. 6

51645 Gummersbach

Plant Gummersbach

Kaiserstr. 100

51643 Gummersbach

Dörrenberg Edelstahl GmbH

P. O. Box 2164

51758 Engelskirchen

Phone:  +49 2263 79-0

Fax:      +49 2263 79-205

specialsteels@doerrenberg.de

www.doerrenberg.de

https://www.doerrenberg.de/wp-content/uploads/2020/02/Wiehl-Quer.png
https://www.doerrenberg.de/wp-content/uploads/2020/02/Luftbild-R%C3%BCnderoth-GROSS-1536x512.jpg
https://www.doerrenberg.de/wp-content/uploads/2020/05/Service-Center-Herford-small.jpg
https://www.doerrenberg.de/wp-content/uploads/2020/02/Dieringhausen-Quer.png
https://www.doerrenberg.de/wp-content/uploads/2020/05/3_Stra%C3%9Fenansicht-mit-Fahnen-4-e1588853983864.jpg
mailto:specialsteels@doerrenberg.de
http://www.doerrenberg.de/
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