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General
STAINLESS STEEL - MATERIAL SAFETY DATA SHEET

in accoroance with European Commussion Directive 93/112/EEC "Safety data sheets”
with reference 1o:

Directive 67/548/EEC “Dangerous substances”
Directuve 88/37%EEC "Dangerous preparations”

- 10 be replaced by 89/45/EC on 2002-07-30
Directive 89/109/EEC "Fooq contact materials”
Directive 94/27/EC "Nickel jewellery”

and national regulanons in Finland, Sweden ang UK

1. ldentification of preparation and company

Stainless: Steel

Corrosion, heat and creep resisting grades wih ferntic, martensiic, dupléx or austenitic miIcrostructure In massive
proguct

forms: semi-finished progucts, plate, sheet, sthip, bar, rod, wire, tube, fitings. The products are marketed with
manufaclurer brang.

Steel's trade, names and des:gnations according 1o vanous international and national standards such as European
standard {8 g. EN 10088)

2. Compositiovinformation on ingredients

Iron alioy with 10,5 - 30% Cr

max. 38% Ni

max. 11% Mn

max 8% Mo

Other elements may be present, such as Si, Cu, Ti. These are not classified as hazardous, or are pelow the
concentration levels for classification of these alloys as hazardous, and are not subject 16 recognized occupanonal
exposure huts.

3. Hazard classification of product

Many stainiess steels contain nickel as an esseéntal alloying element. Nicke! classified in EC Directive 67/548/EEC as a
suspect carcinogen {category 3 = R40} and as a skin sensihzer (R43).

The classification rules of EC Directive 88/37%/EEC aictate that any preparations with equal to or more than 1% content
of mickel must automatcally be classified as suspect carainegens (R40). Stainiess steels do not cause mckel
sensitization by prolonged skin contact n humans. Nevenheless, ail stainiess steel with 1% or more nickel are
Classified &s skin sensilizers.
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Description of hazards

There are no hazards of concern for man or the environmant from stainiess steels in the forms supplied However, if an
ndividual 15 already sensitized 10 nickel. prolonged skin contact with a few types of stainless steal may resultin an
allergic dermatological reaction. Iif projonged skin contact is invoived in the processing of this product, please contact
tne supplier for advice. No carcinagemic effects resulting from axpasure to stainless steels have been reported. esherin
epidemiological studies or in tests with anumais.

Dust and fume may be generated duning processing e.g. in waiding, cutting and grincing 1f arvarne concentrauans of
dust and fume are excessive, Inhalation over long penods may affect workers' heaitn, primanly of the lungs.

4. First aid measures

inhalation

Not applicahle to stanless steels in the massive form Inhalaton of dust and/or fume from grinding. cuting and welding
operations IS unhkely 10 generate the need for specific first ad

Skin and eye contact

There are no special symproms or effects associated with stainless steel In the event of physical injury 1o the skin seek

appropriate medical anenuon [n the event of physical injury 1o the eyes, seek immediate medcal attention. Austeniic

stainiess siael parucies are non-magnetc or enjy slightly magnetic and may not respond to a magnet place ovlir the
eye In

such cases seek hospital treatment.

Ingestion

Does not apply 10 stainless steel in the massive form.

6. Fire fignting measures

Stainless steels are not combushible. There are no special hazards or precautions associated with stainiess steels if in

the wvicinity of a fire

6. Accidental release measures

Net apphicapte.

7. Handling and storage

There are no special technical measures invoived far handling stainless steels. Normal precautions should be taken 1o

avod physical injury from cailed or bundied product, possibly with sharp edges

e  Straps or banas, used 1o secure some products, should not be used for lifing. Coils and bundled products {e g.
secnons, rods, Pars e1C.) may spring aparn when the banding is removed and the banding itseif could cause eye ar
other injury when tension 1s releasedq

= Certain products may, as a result of pracessing. be brittie or have residual stress that mught cause fracture of
significant aeformation

s Al progucts are Iikely 10 have sharp 8ages that could cause lacerauons and flying parcles may be produced when
shearnng. )

*  Suitable protective clothing and equipment, such as hand and eye protection. should be wern and systems of
work agopted 10 1ake account of any hazards ansing from the nsk of fractunng or the release of 1ension wnen
breaking open banding

e Suitabie racks should be used to ensure stabiiily when S10Cking narfow coils

8. Exposure controis/personal protection

Occupational Exposure Limits (OEL)
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There are no occupational exposure limits for stainless steel. Occupational exposure imits apply to some constituent
elements (N1, Cr, Mn, Mo) and cernain of their compounds. Tabie 1 shows hmits accoraing to current legssiaton.
Note that the OEL far weiding fume is without prejudice 10 any nccupalional exposure lumits for indiviaual components

n the fume.

Table 1. Occupational Exposure Limits {mg/m3)

Element and compounds Size NGV
ron oxige fume as Fe RD 35
Manganese ang 1S INarganic compounds: asMn

Manganese and compounds as Mn T 04
Manganese, fume as Mn RO 02
Chromium, & its Cr (i1} & (IIl) compounds as Cr

Chromwum, total as Cr 0 05
Chromium (VI) compounds as CrO4

Chromium (VI) compounds asCr O 002
Nickel, metal as N

Nicke! tota as N ™D 05
Nickel, compounds as N

Nickel, soluble compounds as Ni ™ 01
Nickel, & 1Its jnorganic compounds: sejuble asNi

Nickel, & Insoluble compounds as Ni

Molybdenum & its soluble compaunds as Mo

Molybdenum, total as Mo TD 10
Molybdenum compounds soluble as Mo mn 5
Molybdenum compounds: insoluble as Mo

NGV ;: Nivagransvarde {One working day exposure)
RD = Respirable Dust acc.1o EN 481, TD = Total Dust.

Exposure controls

In the process:ing of all metalic materials, exposure to fume and dust must be kept below any legally imposed imits.
Dust and fume may be generated in use, e.g. by cuting. grinding and welding processes. which may contain materials
subject 1o exposure imits. Ta ensure these imis are not exceeded, adequare general of local ventiation or fume
extraction should be provided

Personal protection

In accordance with European and national heaith and safety regulauons, it 1& necessary 10 assess the need for
personal protection equipient and apprapnats approved respiratary protection should be proviged for those workers at
nisk of inhaiation Switaple hand and eye protection should be worn where there is a nsk of lacerauon, ﬂy-ng' pariicles,
burning or weiding radianon or CoONLact wih ails during processing.

9. Physical and chemical properties

Appearance. Salid, metatlic grey, ranging from duli to bright pohished Qccasionally supphied with oxidised, blue/black
surfaces.
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Qdour: Odouriess

Water solubillty: Insaluble

Melting: 1370°C - 1520°C

Density: 7.7 - 8.1 gicm3

Thermal expansion (mean vatue 20-100°C):

10-18 x10°C"

Thermal conductivity (RT) 42 - 30 Wim°C

Magnetic: Austentic stainless steels are non-magnetc in most supply conmitions, bul may be para-magnetc in some
supply conadions (Permeabiity 1,005 - 1,1)

Dupiex, fernuc and manensic Stanless steels are ferro-magnetc.

10. Syability and reactivity

Stainigss steels are stable and non-reacyve under nermal ambient atmosphernc conginons. May react In contact with
slrong acids 1o rejease gaseous acid decomposition products, € g hydrogen, oxides of mirogen. When heated 10 very
nigh temperatures fumes may be produced {€ q. by cutling, welding or melting operauans).

11. Toxicological data

Chranic toxicity, oral or inhaiation Stainless steels may contain nickel, which has been classified in EC Directive
67/548/EEC as a suspect carcincgenmic substance, Category 3 (1.e. causing concern for man .. but available mformation
1S not adequate (or making a sausfactory assessment)

Tne exposure route of concern s inhataten These stajniess steal products are in massive farm, not capable of being
nhaled

The requiraments of EC directive 88/379/EEC are such that &ll mitures, solutons and alloys with more than 1% nickel
must be classified in the same way as mckel itself, by default.

There 13 no direct evicence of carcinagenic effects of stainless steels :n man, nar indirect evidence from animals tested
Dy reievant routes, |.e. inhalaton or ingestion In other studies, using non-relevant routes in ammals, alloys with up to
40% nickel caused no sighificant Increase in cancer

During mechanical working, flame cutting or welding, stainless steel dust, o fumes containng complex or mixed oxides
(spinels) of 1s constituents may be formed Over iong periods, inhalation of excessive airbome levels may have fong-
term healih effects, pnmaniy affecting the lungs

However, studies of workers expased to nickel powder and dust and fumes generared n the production of nickel alloys
and stainless steels have notindicated a respiratory cancer hazard

Welaing and flame cuttung fumes may contain hexavalent chromium compounds Studies have shown

that some hexavalent chromium compounds can cause cancer. However, epidemialogical studies. amongst weiders
indicate no extra Increased nsk of cancer when welding stainless steeis, compared with the shghtly increased nsk
when wilding stests thar do not contan chromium.

Dermlitological toxicity

Nickels classified as a skin sensmzer. [T causes skin Ssensitzation In susceptible individuals through prolonged Intimate
contact with the skin (e.g. wearing of ewellery). The requirement of EC Directive 88/379/EEC are that all mixtures,
solutions and alloys with 1% or more of nickel must, by default, also be classfied as skin sensitizers.

Numercus patch tests have esiablished that most stainjess steels do pot cause sensiLzanon

However, studies have shown that, In some individuals aiready sentitiszed o nickel, ciose and prolonged gkin comtact
with the re-sulphurnsed free-machining types of stainless steel with 0,15 -0,35% S (EN 14105 1.4523_ 1 4305, 1 4570)
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may cause an 2llergic reaction

Other observations

Long-term experience of staniess steels in the most varied apphcatons has demaonstrated hat these very resistant
materals are eminently sutable where hygiene s of paramount importance (e g. food processing and food
preparaton).

12. Ecological data
Ne known harmful effects. No special precautions are required

13. Disposal considerations

Surpius and scrap (waste) stainiess steel 15 a vaiuable commodity that is reused, vid weil-established
dispasat/recychng routes. in the production of prme new stainless steel products Recycling is therefore the preferred
disposal route Lanahil s an environmenally sound but lass gesirabie alternauve

14. Transport data
No special precautions required.

16. Regulatory references

Classification and labeling requirements

Stainless steels with a specified nickel contant jess than 1% are not classified "as dangerous for supply” unaer EC
Directive 67/548/EEC. Stainiess steels containing 1% or more of nickel are classified In the same way as nickel (Table
2) However, in recognition of their essenually non-hazardous nature, stainless steels in the mass;ve form are not
required 1o be labelled as hazardous

Table 2 ciassificaton of nickel
CAS No. Suhswance Dangersymbol Risk phrases Safety phrases
7440-02-0  Nickel Xn (Harmfun) R4Q hmited evidence of cannogenic effact 522 do not breathe aust

Ra3 may cauge sénsiisaton by skin contact  $38 wear protecuve clotung

Qther

The use of products that contain mckel and which come into direct and prolonged contact with the skin are hmited by
84/27/EC. Pasts inserted Into pierced ears and other pans of the nody dunng epitheiizanon of the wound must not
contain mere than 0 05% nickel. Qther mickel-contaning products In direct and prolonged contact with the sk must
release no more than 0.5 mg/icm? week of nickel as defined in CEN 1811.

16;. Other Informaton

Food contact materials

The Councd of Europe published "Guidelines on metals and alloys used as food contact matenais” m Aprit 2007 as a
reference document to ensure that metati:c marenals used m contact with food comply with the pravisions of Article 2.2
of Directive 89/109/EEC. The document includes a gection on stanless sieeis
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References to key data

Note that all of the data on the potenual heaith effects of stainless steel, Including those which might occur durng
manufacture and pracessing, which were available up to 1998 are reviewed in the reference No.1 below

1) H 4 Cross. J Beach, L S Levy. S Sadhra, T Sorahan, C McRoy:

Manufacture, processing and use of stainiess st@el: A Review of the Healtn Effects

Prepareq far Eurofer by the Institute of Occupational Heaith, University of Birmuingham, 1999

2) N Becker

Cancer moralty among arc weiders exposed to fumes containing chromium and nickel.

Results of a third follow-up 1989-1895.

3) Report of the Internaucnal Committee on Nickel Carcinogenesis in Man Scand J, Work Environ Heaith 1990, 16, 1-
82

4) internatonal Agency for Research on Cancer

Chromwm, nickel and weilding. TARC Monograph on the Evaluation of Carcinogenic Risks o Humans'. Lyon: IARC
1920

References to pational regulations

SWEDEN AFS 2000 3 Hyqgieniska gransvarden och £tgurder mat luftfororeningar (Hygienic imivillues and measures
against air polivtants)

implemented 2001-01-01 Replacing AFS 1996 2 ang six others

AFS 2000 4 Kemuska arpetsmijjSnsicer. (Chemcal work envirorument fisks)

Implemented 2001-01-01. Replacing: AFS 1994 2 DBngerous substances and

AFS 19590. 14 Orgamc solvents

KIFS 1994 12 Kiassificenng och maricning av kemiska produkter (Classificlition and fabelling of chemical products)
KiIFS 1898:8 Kemiska produkier och blotekniska organismer (Chemcal products and bictechn!cal org8nisms)

UK Health e.. Safety executive Guidance Notes

EH26 Qccupational Skin Diseases Health and Safety Precliutons

EH40. Occuypavonal Exposure Limits 2001

EH42: Manitaring Strategies far Toxic Subgtances

EH44 Dust In the Workplace' General Prindples of Protection 1990

EH54° Assessment of Exposure to Fume from Velding and Alliets Processes

EH5S Tne Contro! of Expo,ure to Fume from Welding, Brazing and Similar Processes.

Finland HTP-arvot 1998

EU EN 1811 Reference 1est method for release of nickel from products intended 10 come tnto direct and prolonged
contact with skin

Declaration

The information given in thig safety data sheet s based on the present level of our knowledge and expenence The
dgata sheet gescnbes the products with respect to safety requirements, The darta given s not intended as a confirmation
of proguct propernies and does naot constilute a legal contractual relationship, nor should It be used as the basis for
ordenng these products ’
Disciaimcer

Recommendatons are for guidance enly, and the sutabiity of a matenal for a specific apphicaton can be confirmed
only when we know the actual service conditions. Centinuous deveiopment may necessitate changes in technical data
without notice
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