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Stainless Steels

Materiai safety Data Sheet n°1

In accordance witi Europesn Commission Directive 93/112/EEC “safety data sheets™ with
refeyence to:

» Directive 67/548/EEC "Dangeraus substances”™
+ Directive 99/95/EC "Dangerous Preparations”
+  Oirective 89/ 109{EEQ “Food contact materials”
= Directive 94/27/EC “Nickel jewellery”

* And specific national regulations,



Applicability . i v,

This Safety Data Sheet is valuable for the stainiess steels listed under list 1.

List 2 : Endications of types according to EN 100385
{) = trademartk)

Alphanumerical Numerical Alphanumerical Numerical
XBONITILR : 1.4516 XINICrMotn31-27-4 1.4563
XGCNIL 71 1.40177 XINICrMaCu2s-20-5 1,4539
X5CINIMOTHS-2 1.4589 XICrNMoCuNE-25-5 1.4537

oo KA FEANE G —— = = o | 12405~ ~ 1 XECHMOCUNRO=187 |- Tasar o b
X1CrMoCul2-5-2 14422 X2CNMoCuS17-16-2¢ L.4598¢
M1CHMDCu1 2-7-3 | 12423 XACMMoCUNW24-22-6 1,965
XOCNIMOVES S5 2 14415 ¥INICIMOCUN25-20-7 1.9525
X3CHEMD 13-4 14313 X2NICFAITIZ2-20 1.4558
X4CrHIMol6-5-1 1418 X2CrIMIMoNZ5-18-6-5 14565
XITNIMOAITF12-9-2 1.4530 M2CrNNZ3-47 143627
MICTNIMOAITII2-10-2 1.4506 X2OrNICuN23 4% 14655 ™
XSCHGCUND16-4 L4542 X3CMGMON7-5-2 1.4460
XFCTNIAIL?-? 1.4568 X2CrNiMoN2g-7-27 194777
XSCOMIMODUNB14-S 1.4584 X2CrNiMolN22-5-3° 1.4452%
XGNICCTMoVERS-15-2 14530 X2CrRIMoCUN25-6-3 1.4507
XSCNI77 14319 X2CrNIMONZS-7-4" 1.44107
X1007M18-5 14310 X2OrNiMOCUWN25-7-4 1.4501
X189 14325 XZOrNiIMoSi8-5-3 1.4424
M2CININLS-7 ’ 14318 MBCINITIS-10 1.4878
X2CrNi18-9 14307 XISCHISER-12 1.4828
X2CE18-11 14308 XBONBINCaZE-11-2 14835
XSCrNMNLS-9 14315 X120rND23-13 14833
X2CrNiNLE-10 14311 KECINZS-21 1.4845
XSCHNi1R-10 14301 ISCrNiSIZS-21 1.4841
XBCINiS18-9 ¢ | 1450 XLZNICISB5-16 1.4864
XECINFTILB-10 14541 XLONICRAITES2-21 1.4876
XECANIND18-10 14550 | XeNiCrNbCe32-27 1.4677
X4CrG16-12 14303 X25CrMnNRN2G-9-7 1.4872
X1CINiZ5-21 1.4335 KEOHNISINCe 1510 14818
X2CdiMo17-12-2 1.44904 XEMICHSINCa35.257) 1.48547
XZCrNMoN17-11-2 14406 X10NICsSi35-19 1.4886
HKSCINIMe17-12-2 1.4401 " | X1ONIESIND35-22 1.4887
XACNIMONZS-22-2 1.4466 X15CIMESI25—4 14821 |




List 1 : Indications of fypes according in N 10088

{1 = trademark)
Alphanumerical Numerical Alphanumerical MNumerkal

X6CNMGTIIZ-12-2 1.4571 X12CNIMoV12-3 }.1.4938
XECHGMoNDE7-12-2 1.4580 MICNBOENIZ-13-3 1.4910
X2CriMo17-12-3 1.4432 XFCNIB18-10 £.4912
X2ONMoN17-13-3 1.4429 X6CiNiMoB17-12-2 1.491% o
X3CrNiMo17-13-3 14436 XSCNITIE18-10 14991
SBCNIM18-12-3 14448 XECrWNBNLS 16 1.4945
KO 8-14-3 14435 XSCiNi18-10 ‘14948
Y2CTNMoN18-12-4 14434 X6CeN23-13 1.4950
X2CHiMD18-15-4 1.9438 XE6Crii25-20 1.4951
X2CrNMoN17-13-5 14439 XSNICTAITEE-20 1.4058
XiCHiMetuNz4-22-87 146527 XBNICTAITIZ2-21 1.4959
XICPNISTEB-15-4 1.4361 XSCrNING 1513 | 14961
X11CriNiMaNIS-8-6 14369 X120MIWTIB16-13 14962
X120 MONINL 7-7-5 1.4372 X12CrCoN21-20 1.4971
X0 MO L7-7-5 1.4371 XENICFFMOVB25-15-2 1.4580
XI2CrMRNiN1B8-5-5 1873 XBCrNMOND16-16 1.9981
XBCrMniN1S-9-5 14374 XIOCAMoMsNBVBIS-16-1 | 1.4982
XECrMNCaNE17-8-37 1.4597% X6CrNIMOTE17-13 1.4983
X3CTNiCu19-9-2 14560 XFCrNiMOBND16-16 1.4886
X2CrNCU19-10 1.4650 XBCrNiMoVND6-13 1.4988
X6CrMiuS18-5-2°2 1.4570° NZCNITELIR-10 14940
SECHECEE-0-4 1.4567 X6CrNiMal7-13-2 1.4918
MICrCUMe17-11-3-2 1.4578

=



Stainless Steel

Manufacturer
Importer
Supplier

Departinents

supplying
nformiadon

1. Identification of preparation and company

Corrosion, heat and creep resisting grades with fesritic, martensidc, duplex or
austenitic microstruciure in massive product forms: semiHinished products,
plate, sheet, strip, bar, red, tube, fitdngs. The products are mainly used for
manufacturing of consumer products or applications In process industry, |
transpork, building and constructon, power and energy, and food and
beverage industry. They are marked with designations according to European
standards {e.g. EN 10088} or specific (e.g9. EN 10028-7 for pressura
equipment).

Arcelor .

19, Avenue de la Liberté
L2930 L uxemburg
Luxembarg

Waebsite » www.arcelor,com

Product Safety Department Arcclor
17, Avenue des "Mileuls
57190 FLORANGE CEDEX

France
Fapt: 00 33 (0) 38259 82 82

Product Safety Department Arcelor Stainless
Tmmeuble Pacific _

13, cours Valmy - TSA 30003

F-92 070 Paris la Defense

France

Secretariat
Fax : D0 33 (0) 142258201
Tel: : 00 33 (0) 141259432

2. Comiposition — Information on ingredienis

Tron alloy with 10,5 — 30% Cr
rrax, 38% Ni

max. 11% Mn

max. 8% Mo

Other elements may be present, such as 3, Cu, T1. These are hot dassified as
hazardous, or are below the concentration levels for classification of these
alloys as hiazardous. :

L Identification of preparation and company - L



3. Hazard classification

Stainless steels accordmg table 1 contain nickel with a content of more than
1%. .

Nickel is dassified in EC Directive 67/548/FEC a5 a:

“Carcinogen category 3 — R407 {suspect carcinogen);

“Skin sensitizer — R43".

Tha dassification rules of EC Direclive 99/45/EC dictate that any prepsrations

with equal t6 or more than 1% content of nickel must automatx:any he
claszified as “suspert carcinogens” (R40).

Stainlass steels according to table 1 do not cause nickel sensitisation by
prolonged skin coract in humans, Nevertheless, all stainless steels with 1%
or more nickel must be classified as skin sensitizers (R43).

Description of | Thera are na hazards of concern far man or the environment from stamless
hazards | steels in the forms supplied.

For the Stainless Steels of table 1 clinical studies reves! no allergic
dermatological reactions, even by prolenged skin contact.

Mo carcinogenic effects resulting from eqosure to stainless steels have bean
reportzd, efther in epidemiological studies or in fests with animals.

Dust and fume may be generated during processing a.g. in welding, cuiting
and grinding. I atrbome concentyations of dust and fume are excessive,
inhalation over long periods may affect workers ™ health, primarily of the

lungs.

4. Fivst Aid Measures

Inhalation | Not applicable in siainless steels in the massive form.

Inhalation of dust andfor fume from grinding, cutting and welding operetions
is unfikely to generate the need for spedific first aid.

Sidn and eye | There are no special symptoms or effects assodated with stainless steel
contact |1, the eventof physical infusy to the skin seek appropriate medical attention.

In the event of physical injuiy to the eyes, seek immediate mexiical attention,
Ausienitic stainless stee! particles are non-magnetic or only shighty magnetic
and may not responed to a magnet placed over the eye. In such m@ses seek
hospital treatment.

Ingestion | Does not apply to stainless steel in the massive form.

3. Hzzord dassifieten-2



QOccupational
exposure fimits

5. Firé fighting measures

Stainless steeis are not combusiible.

There are no spedal hazards or precautions associated with steinless stesls if
in the vicinity of a fire.

6.  Accidental release measures

Mot applicable.
7. Handling and storage

There are no special technical measures involved for handfing stainless steels.
Normal precauiions should be taken to avoid physica i mJury from colled or
bundled products, possibly with sharp edges:

= Straps or bands, used to secure some products, should not be used for
Jiftingg. Coils and bundfed producis (e.g. seclions, rods, bars etc.} may spiing
apart when the banding fs removed and the banding itself could cause eye or
other imjury when tension is releassd.

« Cerain products may, as a result of processing, be bifttie or have residual
stress that might cause fracture or significant deformation.

« All praducts are likely to have sharp edges that could cause lacerations and
flying pariicles may be produced when shearing.

= Suitable proteciive dothing and equipment, such as hand and eye
protection, should be wom and systems of work adopted o take account of
any hazards arising from the risk of fracturing or the release of fension when

breaking open banding.
» Suitable racks should be used tu ensure stability when stacking napow coils.

8. Fxpasure conirols/Personal protection

There are ng cccupational exposure limits [or skainless steels,

Occupational exposure Bmits apply to some constituent elements (Mi, Cr, Mn,
Cu, Mo, ...} and certain of their compounds. Table 1 shows limits acceptable
aocording to current legisiation in France and Germany.

5, Fire fighing measures - 3



Exposure controls

Parsonal protection

Table 1. Occupational exposure limits (mg/n3) France f Germany
{ (E) = einatembar — (A} = alveclengéngig )

France France Germany 7 VGennany
Substance Average Vahme | Maoc value | Average Value | Max. value
mg/m’ mg/nt’ rag/fur ma/m’
Chromieen (metal L - -
Chromium 0,05 - .
{trimeyde),
an Cr
Chromium VI, en Cr 0,05 _ 8,05 (E} 0,2
Copper (dust), t 2 18 4
en Cu ‘ _
Copper (fumes) i 0,2 U1 (A) 0,4
Mangapese {Tumes), 1 05 (B} 2
en Mn
Molybdenum (scluble 5 19 5(E) 20
compounds) en Mo
Nickef (retal) 1 0.5 {E) 2
Nickd (teta carbonyl) 0,12 - -
Nickel (edde}, en N 1 0,5({E)
Nicke! (sulphide) enNi |01 0,5 (E)

In the processing of alf metallic meaterials, exposure 1o fume and dust must be
kept below any legally impoesed limits in each country. :

Dust and fume may be generated in use, £.q. by cutling, grinding and welding
processes, which may contain materials subject to exposure limits.

To ensure these limits are not exceeded, adeguate general or local ventilation
or fume exdraction should be provided.

In acoordance with Eurcpean and national health and safety regulations, it is

necessary to assess the need for personal protection equipment and
appropriate approved respiratory protection should be provided for those

warkers at risk of inhalation.

Suitable hand and eye protection should be worn where there is 2 risk of
laceration, flying particles, burning or welding radiation or contact with oils
during protessing. )

8. Exposure contvels/Personal protection - 4




Chronic toxicity,
pral or inhalation

9. Physical end chemical properties

Appearance: Solid - metallic grey, ranging from dull to bright polished.
Occeasionaslly supplied with oxidised, bluefblack surfaces.

Ogowr: odourless

Waber solubility: insoluble

Melting: 1370°C 1o 1520°C

bensity: 7.7 — 8,1 kg/dm3

Thermal expansion (RT to 100°C) : 10 — 16 x 10-5 mfm°C
Thermal conduchvity (RT) : 12 - 30 Wm*C

Magnetic : Austenitic stainless steels are non-magnetic in mosk supply
conditions, but ray be para-magnetic in some supply conditions {Permeability
1,005 — 1,1). Duplex, ferritic and martensitic stainless steels are ferro-

magnetic.

10.  Siability and reachivity

Staintess steels are stable and non-reactive under normal ambient
atmospheric conditions. They may react in contack with strong acids to
relasse gaseous acld decomposition produds (e.g. hydrogen, oxides of
nitogen). When heated Lo vary high temperatures fumes may be produced
{e.q. by cutting, welding or melting operations).

11. Toxicological data

Stainless steels according to table 1 contain nickel, which has been dassifted
in EC Directive 657/54B/EEC as a suspect carcinogenic substance, Category 3
{Le. “causing concearn for man._.. but available information is not adequate for
making a satisfactory assessment”).

The exposure route of concem is inhialation.

These stailess steel products are in massive form, not capable of being
Inhaled,

The requirements of EC Directive 99/45/EC are such that all mixtures,
solutions and alloys with more than 1% nickel must be dfassified in the same
way as nickel itself, by defaurt

There is no direct evidence of mrdnogenic effects of stainless steels in man,
nor indirect evidence from animals tested by relevant routes, i.e. inhalation or
ingestion, _

In other studies, using non-relevant routes in animals, atloys with up to 40%
nickel caused no significant increase in cancar.

During mechanical working, flame cutding or welding, stainless steel dust, or
fumes contzining complex or mixed oxides (spinels) of its constituents, may
be formed.

9. Physical and chemical propertias ~ 5



Dermatolegical
toxicity

Other obsarvations

Qver long periods, inhalation of excessive airbome levels may have long term
health effects, primarily affecting the lungs.

However, studies of workers exposed to nickel powder and dust and fumes
generated in the praduction of nickel alloys and stainless steels have not:
indicated a respiratory cancer hazard.

Welding and flame cutting fumes may contain hexavalent chromium
cornpolnds. Studies have shown that some hexavalent chromium compounds
£an cause cancer. However, epidemiological studies amongst welders indicate
no extra increased risk of cancer when welding stainless steels, compared
with the slightly mcreased risk when welding steels that do not contsin
chromium.

Nickel is dlassified as a skin sensitizer. It causes skin sensitisation in
susceptible individuals through profonged intimate confact with the skin (e.g.
wearing of jeweilary). The requiremends of EC Directive 99/45/EC are that all
mixtires, solutions and afloys with 1% or more of nickel must, by default, also
be classified as skin sensitizers.

Numerous patch iests have established that the stainless steels according
fist 1 do not cause sensitisation.

Lang-term experience of stainless skeels in the mest varied applications has
demonstrated that these very resistant materals are eminently suitable where
hygiene is of paraimount importance {(e.g. food processing and food
preparation). )

12, Ecological daia

No kewn arful effects. Mo special precautions are required.

13. Disposal considerations

Surpius and scrap (waste) stainless steel Is valuable and in demand for the
production of prime new stainless steel,

Recydling routes are well-established, and recyding is therefore the preferred
disposal route. Disposal to landfill is not harmful to the environment, but it is
& waste of resources and therefore less desirable than recycling.

14, Tramspoit daia

Mo special precautions required.

12. Eoological fata- 6



Classification and
Iabeiling
requirements

Classification of
pickel

tther

15.

Stainless steels with a specified nickel content less than 1% are not classified
“as dangerous Tor supply” under EC Directive 67/548/EEC.

Regulatory references

Stainless steels containing 1% or more of nickel anz dassified in the same way
as nickel (Table 2).

However, in recognition of their essentially non-hazardous nature, stainless
steels in the massive form are not required to be labelled as hazardous.

N CAS Substance | Danger Risk phrases Safety phrases
syrmiot
7340-02-0 | Nickel X RB40 limtted evidence of | S22 do not breathe dust
{Barmtul) carcinogenic effect
R43 may suse 536 wear qudable
sensitisation by skin protective dothing
contact

The use of products that contain nicke! and which come inte direct and
prolonged cantact with the skin are limited by EC Directive 94/27/EC. Posts
inseried inte pierced ears and other parts of the body during epithelization of
the wourel must not contain more than §,05% nickel.

Other nickel-containing products in direct and prolonged contact with the skin
must release no more than 0,5 pgfom®/week of nicke! as defined in CEN 1811.

On 15th July 2004, the European Commission Working Group “Limitations on
the Marketing and Use of Dangerous Substences and Preparations™ met to
discuss, amongst other Issues, the proposed revision of Directive 94/27/FC (ie
the Nickel or Jewellery Directive). The propasal was intended to improve
consumer profection by amending the criterion for pierced post assemblies
from nickel conbent o nicke! release.

After long and detaiied discussions the meeting voted in favour of the
proposed change o a migration limit based on nicke! release. The conclusion
of the meeting may be summarised as follows. '

1. New scientific information (LGC study, CSTEE opinion, Ingber paper etc.)
justifizd the consideration of an ATP {Adaptation to Technical Progress) to the
Jewellery Directive (94/27/EC) with the objective of improved consumer
protection. New research has revealed that that there is no correlation
between sensitisation and the nickel content of a pierced post assembly.

2. Member State representatives endorsed the EC proposal to amend the
rxitarion, for plerced post assemblies, from nickel content to nicke! release, at
a rate of 0.2pgfom2/week, measured in acoordance with EN 1811:1999. The
proposal o apply this criterion o all post assemblies, ven after epithelisation,
was also approved.

5. Remulatory reférences - 7




Fooud contact
maternials

3.Tha Cdinrrﬂssion will support the revision by CEN of the standard EN
1811:1999 {designed for items in prolonged and divect contact with skdn, but
now also to be used for determining nickel refease for post assembliss).

4_ Futere research will be considered for a further ATP, notably on a
tolerance/correction fackor.

The acceptance of the proposed amendments mesns that, upon adeption of
the ravised Directive, nickel-coriaining stainless steels that refease nickel at
levels below the migration limit of 0.2ug/cm2/week will be suitable for pierced
post asseinblies {(eg ear studs, body pirecing jewellery).

Further updatas of the progress towantds publication and adoption of the
revised Directive wilt follows.

16. Otherinformatisn

The Council of Europe published “Guidelines on imetals and alloys used as
Food contact materials” in Apri! 2001 as a reference document to ensure that
metalliic materals used in contack with food comply with the provisions of
Article 2.2 of Directive 8%/109/EEC (materfals destined to contact with fond).
The document incluties a section on stairless sieels.

In Frence, matedials in stainless steel destined to contact with food are
requlated by the decree of 13 January 1976 Thdng the acceptabie fmits of
composition (&, Mo, Cu, Ti}, These provisions are supplemented by standard
NF A 36711,

References to key data

Note that ali f the data on the potential health effects of stainless steel,
inchuding those which might cocur during manufachire and processing, which
wera available up to 1998 are reviewed in the reference No. 1 befow,

1) H 1 Cross, 1 Beach, L S Levy, S Sadhts, T Sorahan, C McRoy: Manufacture,
processing and use of stainless steel: A Review of the Health Effects. Prepared
for Eurofer by the Institute of Occupational Health, University of Bimingham,
1999, :

2} N Becker: Cancer mortality among arc welders exposed to fumes containing
chromium and nickel. Results of a third follow-up: 1983-1995.

3} Report of the Intemational Committee on Nickel Carcinogenesis in Man:
Scand 3, Work Environ Health 1890, 16; 1-82

4) Internaticnal Agency for Research on Cancer. Chromium, nickel and
welding. "TARC Manograph oa the Evaluation of CarGnogenic RIsks to
Humans”. Lyon: JARC 1990. .

16, Other information - 8



Terms and
definitions (Ref.
Guide ISO 51)

References to national regulations

France : deaee of 13 January 1976 concerning stainless steels that come in
conizct with food.

EN 1811: Reference test mathod for refease of nickel from products intended
0 come into direct and prolonged contact with skin.

Dédaraten - i T T

The information given in this safety data sheet is based on the present fevel of
our knowledge and experience. The data sheet describes the products with
respect o wfety requirements.

The data given is not intended as a confirmation of product properties and
does not constitute a legal contraciual relationship, nor showld it be used a5
the basis for ordering these products.

Harm: , Physical injury or damage to health of people or
damage in propesty or the environment

Hazamd: Potential source of harm

Risk: Combination of the probability of occurrence of
harm and the severity of that hamm

Safety: Freedom from unacceptable risk

References to national regulations - &



