[HAYNES

MATERIAL SAFETY DATA SHEET  ———

International
HAYNES INTERNATIONAL, INC.
SAFETY DEPARTMENT h istant A
1020 WEST PARK AVENUE Corrosion Resistant Alloys
KOKOMO, INDIANA 46904-9013 and
INFORMATION: 317-456-65625 Heat Resistant Alloys
MSDS IDENTIFICATION NUMBER | DATE ISSUED ISSUED BY EMERGENCY PHONE NUMBERS
11/01/85
H2071-1 HAYNES:  317-456-6894
DATE REVISED SAFETY

This Material Safety Data Sheet (MSDS) Provides infarmation on a specific group of manufactured metal
products. Since these metal products shore g common physical nature and constituents, the data pres
sented are opplicable to al alloys identifed. This document was prepared to meet the requirements of
OSHA'S Hazard Communications Standard .29 CER 1910.1200 and Superfund Amendments and
Reauthorization Act of 1986, Public Law 99-499,

I. PRODUCT IDENTIFICATION

CHEMICAL NAME: See Section Il for Alloy CHEMICAL FAMILY: Alloy )
Designations ' r

TRADE NAME: See Alloys fisted in this Section | FORMULA: Alloys Composed of vanving con-
centrations of elements listed in section II.

H2071-0 ALLOYS

HASTELLOY® B-2 alloy HASTELLOY G-30° afloy FERRALIUM® alloy 255
HASTELLOY B-3™ alloy HASTELLOY (3-50° alloy ULTIMET® alloy
HASTELLOY C-22™ alloy HASTELLOY G-3 alioy HAYNES® 600 alioy
HASTELLQY C-276 alloy HASTELLOY H-8M™ alloy HAYNES 601 alloy
HASTELLOY -4 alfoy HASTELLOY N alioy HAYNES 690 alloy
HASTELLOY D-205™ alioy

H3095-0 ALLOYS

HASTELLQY § alloy HAYNES 556™ alloy HAYNES R-41 alloy
HASTELLOY X alloy HAYNES 25 ailoy HAYNES X-750 alloy
HASTELLOY W ailoy HAYNES 31 alioy HAYNES 6-B alloy
HAYNES HR-120™ alloy HAYNES 75 alloy HAYNES 671 alloy
HAYNES HR-160° alloy HAYNES 150 alioy HAYNES 80A alioy
HAYNES 214™ alloy HAYNES 188 alloy HAYNES 8 alloy
HAYNES 230™ alioy HAYNES 263 alloy Waspaloy

HAYNES 230-W™ alioy HAYNES 625 alloy MULTIMET® alloy
HAYNES 242™ alioy HAYNES 718 alloy
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" il. PHYSICAL PROPERTIES

ol

FREEZING POINT: Not Applicable

VAPOR PRESSURE (mmHg): Not Applicable

MELTING POINT: See Section Il

VAPOR DENSITY (AIR=1); Not Applicable

SUBLIMES @; Not Applicable

SPECIFIC GRAVITY (H20=1); $ee Section Il

BOILING POINT: Not Applicable

SOLUBILITY IN WATER = None

EVAPORATION RATE: Not Applicable

% VOLATILES BY VOLUME: None

APPEARANCE AND CCOLOR: Solid - Silver Gray Color - No Color

IV, FIRE, EXPLOSION AND REACTIVITY INFORMATION

FLASH POINT (WITH TEST METHOD)

FLAMMABLE (EXPLOSIVE) LIMITS V/V9%

None LEL: None UEL: None

E)(TlNGU|SH|NG These alloys gre noncombustitle. Use extinguishing media appropriote to

the sunounding flre. -
MEDIA
SPECIAL FIREFIG HTING t these matericts are reduced to powder form, caution must be used to prevent fre
p or explosion, To exiinguish a metal powder fire use dry sond, dry grephite or other

ROCEDURES class “2° fire extinguishing nDowder.

UNUSUAL FIRE AND No unusuct flre or explosion hazards ore assoclated wilh these materiais.
EXPLOSION HAZARDS
GENERAL REACTIVITY These alloys are stabls materlals,
INCOMPATIBILITY Avold contact with mineral ucics and oxidizing agents which mdy gensrate
(MATERIALS TO AVOID) hydrogan goe: the evolution of hydrogen may be an explosion hazard.
HAZAR DOUS DECOMPOS”ION Verious elernental metals and metd oxides may be generqied from weiding, cutting,
PRODUCTS grinding. raefling or dross handling operations. Refer to Section i for permisstale

exposure limils, The permissivle exposure imits given In MSDS H-1072 for weicing

products diso appily,

V. HEALTH HAZARD INFORMATION

THE HEALTH HAZARDS INFORMATION GIVEN IN MSDS H-1072 FOR WELDING
PrODUCTS ALSD APPLY.

PRIMARY
ROUTES)
OF
EXPOSURE

. these materials.

INHALATION: Inhatafion of metal dust, fume or powder may 1esut friom melting, dross handiing, casting. welding,
hermnal cutting. grinding, crushirg or similor operations which generate aircorne metd particulate during use of

INGESTION: Hand, clothing, food and dink contact with metai dust, fume or pawder con cause ingestion of
parficuate during hand o mouih octivities such as drinking, sncking, nail biting. etc. :

SKIN: Skin contact with these materials may cause, in some sensitive Individuais an allerglc tesponse If lemants

such as chrome, cobalt, copper and nickel are prasent. i the form of metal dust of powder, skin contuct or
abrasion may also couse inliation er darmatitis,

EYES: Porticulate metal (dust, fume o powder) may be dangerous to the eye ond sumounding fissue. Alrbcmne
parttculate (chips. dust o pawder) Is olways o polential problem as well as inserting fingers inta the aya sockaet jf
the hand or clothing is contaminated with metal parliculaie. .
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TOXICITY

V. HEALTH HAZARD INFORMATION (CONTINUED)

Théere is A information on the foxicity of thege aioys. YUnder nomal handling ond use of the solld form of
theso matericis there are few hedith hozards. Culting, welding, melting. grinding. ete. of thesa materals
wilt prociuce gust. fume or parficulate contalning the comaonent elemaents of these materials. Expostre
to the dust, fume of particulate may prasent significant heatth hazards which cre refsronie 16 tha
elemertal constituerts i Saction I,

EFFECTS.
OF
OVEREXPOSURE

ACUTE: The marat dust and ‘umes of those sierments in Section Il can couse initation 1o the sin., eye and
mucous memiboranes. Caontazt with chromium, cabalt, copper and nickel may cause attergle skin
ragetions, As dust, powders of fume.-exposure which abrades the skin can cause iriftction and dermotitis.
Infury to the aves Is generaily 4 result of panicuiate iMtation or machanical infury to the comaoa of con-
junctiva by dust or partictlate, Excessiva Inhalation of aluminum, cobalf, copper. manganese and ricket
<an ¢qQuse respiratory Imiation, cough. bronchitls. chils, “fumae faver” and asthma-ike symptoms.

CHRONIC: Respirctory disease with symptoms ranging from shottmess of breath and cough to peima-
nant discbilty due 16 loss of ung furchion, fiorosis or subsequent effects on the heart may be coused by
excessive exposure to dust o fumes containing cobatt. ricked, fitamium and fungsten, Cantral Retvous
system depxession has been icentifed with axcastive manganese sxposura. Nicker and chiomium metal
and certaln compeunds nave been linked to nasal, dronchiql ond IUhY cancers. Aluminum and iron have
been indcated to couse gustro-ntestirgl dscrdors and non-lgnificant changes in the lung. Chirenie
health affects specific to an alamant(s) may be ditficult to detect due 1o the nurmerous elemantal
constituants in these alloys.”

CARCINOGENIC
REFERENCES

CHROMIUM AND NICKEL - CSHA (29 CFR 1910.12003 requiras thot chromium VI compounds. nickel and its
compotnds be considered as carcinogers because they ara se classfied by IARC and/er NIR. Detgiled
infoimation from these sources may be obtained from tha following: IARC Monographs on the evaluation
of carcinogenic Rsk of Chemicals to Man; and the NTP arnud report cn carcinogens, NTP Pubiic
Information Office, M B304 Box 12233, Resaarch Triangle Park , NC 27709.

WELDING FUMES AND COBALT - OSHA raquires that waeiding furnes, cobdlt and s campounds be congd-
erad gz suspect corcinogens becalse thay ate o clasdfiad by IARC.

Meny of the welding products coverad by this MSCS and the fumes proguced cuing weiding contain
compounds ¢f chromium, Cobolt and nicked.

Welding, thetmal cutting. ginding and meiting these products may proguce chamicals which are known
fo the State of Califemia 10 cause concer. State ¢of Califomia, Health and Welfare Agency, 1400 Ninth
Street Room 480, Sacraments, TA 95914, Telaphone (914) 445-0955.

MEDICAL
CONDITIONS
AGGRAVATED
BY EXPOSURE

Ingividudls who may have hea allergic reaation or sensitivity 10 metals such as chromium. copper, cobalt
and nickel may encountar skin t&sh or demmatitis if sdn cortact with this prodiuct cccus. Persons with
impdired pulmonary funciion, airway diseases and conditions such o8 astima, efmnphysema. chronic
branehitis, 6tc. may Incur futher disobifity if excestive concantrations of dust or tume are Inhated. If prior
dormoge or ditease to the Naurolegic (naveus), Circulatory, Hematdlogic (bload) or Rencil tkidney)
systems has occured, proper scraantig of examinations should be conducted on Individuals

who may be axposed to further risk I handing and use of these matericls cause excestve axposuro.
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V1. EMERGENCY AND FIRST AID PROCEDURES

A INHALATION Breathing difficulty caused by Inhalation of dust of fume requires removdal fo fesh alr. if breathing has
stepped, perform ariificial respiration and obtain medical ossistance af onca,
INGESTION Swallowirg metal powdsr of dust can be hreated by having the affected parson swaliow lorge quontites of
water and attermping 1o induce vomiting if corscious. Cbiain medical assistance at onco.
SKIN Skin cuts and abrasicns con be freated by standard first old. Skin contamination with dust or powder can
be removed by washing with soap and water. If Initation persists cbtain mecical assistancs.
EYES Dust or powrder should be flushed fram the evas with copleus amounts of clean water. If Irftation persists

cbtain medical asyshance. Contact lenses should not be worn It worldng with metal dusts and powdaers,

Vii. INDUSTRIAL HYGIENE

THE INDUSTRIAL HYGIENE CONTROL MEASURES GIVEN IN MSDS H-1072

.

CONTRCL MEASURES FOR WELDING PRODUCTS ALSO APPLY,

VENTILATION Local exhgust ventilation should be used to confrol exposure to airiome dust and ume whenever possible,

RESPIRATORY Use NIOSH appraved regpiratars as specified by ar Industrial Hyglenist or qualified Satety Frofassonal. Lung

PROTECTION function tesis qre recommenciad for Usare of negative prossure devices, Use o \ume respirator or an air
wpplfed respirator whera Iocal exhaust ot ventiation coos not keep expostre below fhe OSHA limis for gir
contamination.

PROTECTIVE Waar gloves 1o prevent matal cuts and skin abrasions parficulotty during handiing of wrought forms, sofid

GLOVES metal sheet, strip 1o tube,

EYE Wear safety giasses when risk of aya injury is prosent particulerty during machining, grinding, welding, powder

PROTECTION handiing. sfc.

OTHER PROTECTIVE | Protective clothing such as uniforms, cisoosabie coverals, safely shoes, ste. may ba required during meta

EQUIPMENT hendling operations as appropriate to the chcumstances of exposure.

RECOMMENDED ENVIRGNMENTAL MEDICAL

MONITORING SURVEILLANCE: Exposre 10 the elements identified in SURVEILLANCE: Lung function tests. chest x-rays

PROCEDURES Section Il can be best determined by having alr and routine physicd exominaions may be

- useful fo determine effects of dust or fume

sompies taken in the employes breathing zone, work

areq o department, exposure,

VIIl. ENVIRONMENTAL PROTECTION INFORMATION

STEPS TO BE in solid ferm these materials pose ne spedcial dean-up problems. If these materiois ors In powder of dust
TAKEN IF MATERIAL form. claon-up should be conducted with & vasuum system utilizing a high efficiency pariculqte air
IS RELEASED OR fittration system. . Coution shoid be taken to Minimize ditbeme generation of powder or dust and aveld

! contaminalion of air ond water. Properly labet all materials collectad In waste contcingr,
SPILLED
WAGSTE DISPOSAL Otsoose of waste material in gocardoncs with state or fedaral reguiations. For specific iabelng. packing,
METHOD storage. fransportation ond disposol procedures. Cortact an Envienmental Engineer of coneLitont farmiliar

with wasta aisposal raguiations,

ENVIRONMENTAL In solid form these materials pose no speclal anvirenmental problems. Metal powders o dusts may hove
HAZARDS sigrificant impact on air and water quality, Arborne emissions, soiis and ralaases 1o the envionment

(discharge to streams. sewer systems, ground water. surface sci, e1c.) sheuld be controllad mmediately. i
such potential for a spifl or release exists it is aavisable to develop an emargency spill rasponse plan,

IX. SPECIAL PRECAUTIONS

HANDUNG
PRECAUTIONS

These procucts must ba handled according to the size. shapa ard quantily of matarials involved. Sofid metal
may require use of helsts, Cranes, etc. Powdars should be moved o Transecried to rrinimize il or release
potentiol. :
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“STORAGE In soild form these materlols pose no soeciol problems. Store metal and metal powder in a dry area,

Do not store adjacent o mineral acids. Fine metal powder should be kept away froem flames and
PRECAUTIONS sowsces of ignition. :

N

~X. DOT SHIPPING REQUIREMENTS

SHIPPING NAME Not Applicable
IDENTIFICATION NUMBER Not Applicable
HAZARD CLASS . Not Applicakle
LABEL(S) REQUIRED Not Applicable

Xl. SECTION 313 SUPPLIER NOTIFICATION

The chemicals reportable by Section 313 of the Emergency Planning and Community
Right-To-Know-Act (Title Il of the Superfund Amendments and Reauthorization Aci of
1986) are marked by the symboi (*) in Section Il Tables. Refer to Section 1l for the per-
centage of the chemicals in a particular product.

Yy

ADDITIONAL INFORMATION

The following is the label text which accompanies these Haynes Intemnational, Inc,
products during shipment:

DANGERI INHALATION OF DUST OR FUME MAY CAUSE SERICUS LUNG INJURY. SKIN, £YE AND MUCQUS MEMBRANE IRRITATION MAY
QCCUR.

® The products Identited cbove may contain, in varying concenirations, the folowing ealemental con-
stituents: aluminum. cobolt, chremium, copper, ton. manganese. molybdenum, nickel and Tungsten. For specific
concenttations of these and other elemants present, refer to the Mateiial Safety Dota Sheet (MSDS) for this product.

® nhaiction of metat dust or fume generated fom welding, cutting, grinding. meilting. or dioss handing of these Glicys
may causs adverse health effects such s reducad lung funclion, nasd and Mucous membrane lirtollon. Exposure 1o
dust or fume genetdted by the use of These aloys may Glsa’cause eya lidtation. skin rosh and effects on olter organ

syshoms,

® Chramium VI compounds, nicke! and its compounds are consicarad by OSHA s carcinogens because they are so
classified by NTP and/for ARC.,

8 Avold breothing dust of furne, If the use of this material proguces dust or fume, use appropriate venlliation confos,
persond proteciive equipment of both. For cdditiond information refer to the Matetial Safety Data Sheaets (MESDE H7)

anct H1072) for this produet.
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-  SECTIONV - HEALTH HAZARD INFORMATION

PMimary Route(s) Of Exponye:

Inhatatien: The treathing in of @ gas, dutt, fume. vopor, or mist as ¢ controution 0 exEsaUe.
A aslion: The swatlowing of a eubstance a 0 contibution o exponge.

1 The contmibution 1o axpozure by the cutanmous reute, elthar skin absorption or skin contacs,

ey The effect of chamiea) exposure on the aye.
Toxielty: The avalioble foxicologied data usuclly excressed as teihal dese o lethai concentration of the maternidl ¢ its components. Maost
toxicity test resuits are from expcsure tasts conducted on animas such as rats or mice and caution is recommendsd ih making direct
comparison to humon beings,
Effect of Ovarexposure:

Acute: Ropid effects of epesse with severe symptoms.

Chronie: Effects due to exposure that devalop slowly ove: a long pertod of tima or which racur raquantly.
Carcinogenic References: Avalchie referancas which indtcats tho patential 1ot @ mcteral to ¢ause concer in man or arimals,
Medicql Condiftons Aggravated By £xposure: Medieal conditions that warrart consideration regarding exposure 1o ¢ foxie substanca.

SECTION Vi - EMERGENCY & FIRST AID PROCCEDURES

Inhalation: Emergency action to address adverse effacts cue 1o inhalation of a hezaraious materiaolf.

Ingestion: Emergency action to adciess adverse effects cue 1n ingestion of g nerarcious Materntal.

Skin: Emergancy actien fo address advense affects due to skir centact or absorption of & hazardous matariol.
Eyes: Emergancy ociion to addiess adverse affects or injury *0 the eve cue 1o contact with 0 hazardeus matericl.

SECTION Vil - INDUSTRIAL HYGIENE CONTROL MEASURES

Ventilafion: Recommended type of ventiation for control of gQases or particulate.
Respiratory Mroleciion: Genarql Infotmdtion on the type of tespiratory protection recommended.
Protactive Gloves: Recommendation for protaction to prevent hand contact with the mareral,
Eye Protection: Recommendation to protect agairst eye injury.
Othar Profactive Equipment: Other personal protective equipment (PPE) such gs clothing, safety shoes. ete, that may be appropriate to
"~ stect against Injury or exposura. Recommended Maonlloring Procedures:
Yironmental Survaifiance: Peronal olr Kmpling or reicted procedures to avaluate exmasure of an Individuaol,
adical Surveilicnes: Blologicat monitoring o related tests/axaminations to evaluata the effects of axposura to an Individual.

RN
T

SECTION VIH . ENVIRONMENTAL PROTECTION INFORMATION

Sleps To Ba Taken If Material Is Released Or Spilled: Specifically 1efers fo containment. deanup and contral,

Waste Disposal Method: Refers to rocommended disnosal precticas ro applicoble reguiatory requiremerts when known.
Environmenta! Hegards: Refars to Infomadtion such os oquatic or vagetative toxicity, ampient air pollution concemns. ete. which ars
avallable from reguictary or published technical servicas. .

SECTION I1X - SPECIAL PRECAUTIONS

Handling Precoutions: Safe moverent of tha preduct may require specific handing proceduras.
Sloroge Precautions: Safe storage of the product may require specifie FTrAge PIOCHCIISS,

SECTION X - DOT SHIPPING REQUIREMENTS

$Shipping Name: The approved Deparirent of Transpartation (DOT) Shipping Name whare apbiicable.

Hazard Class: The cpproved BOT Hozard Class where applcable.

Identification Number: Either tha United Nations or North American approved ldentification numiber referencad by DOT,
Lakei(s) Requirad: The required DOT shipping labal where applicable,

ADDITIONAL INFORMATION

'TNB section is reservad for remarks which may not be specificclly addressed in precacing sections such 68 Prodiuct Hazard Wamings & Label
nformation.
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. CONTENT & DESCRIPTION OF HAYNES INTERNATICNAL, INC. MATERIAL SAFETY DATA SHEETS

These definitions are Infended for use with Mataral scréty Datd Shesls supplied by Haynes inteinational. in¢, Giesticrs conaearning thess
sheeis should be dhected to:

R

HAYNES INTERNATIONAL, INC.
SAFETY DEPARTMENT
1020 W. PARK AVENUE
KOKOMO, INDIANA  46904-9013
(317) 456-6625

SECTION I - PRODUCT IDENTIFICATION

Chemicol Numa A name conaistent with the nomenciature systern of the In’rernotlonal Union of mo & Appﬂ&d Chemistry (JUPAC) or the
Chemical Absiracts Servica (CAS).

Trade Name: The nome the product is sold by, L.e., the preduct name.

Chemical Family: A gonaral desgnation for o group of elements or compounds.

Forrrula: Tho sclontific dasignation tor an elemant or compound,

SECTION It - HAZARDOUS CONSTITUENTS

Consiitueni(s): The chemical componenti(s) of the product. A haardous constituent is a chemlieat which I3 a physical hazard or health

hawera,

Petcent: The amount of componeant or range present in the product and expressed on a waight basis,

CAS Number: A specific chemical igentification number assgned by the Chemical Abstracts Service. The lack of o CAS Number for ony

givan chamicaf or mixtsre Indlcdtes that ¢ number Moy not hove bean assignad,

RIOSH RTECS Number: The Nattonal Inslitute for Occupationat Safely & Health (NIOSH) Registry of Toxic Effects of Chemicd Substonces

{(RTECS) Accesa Number for a specific element or compound's toxicological data.

O3HA PEL: The Occupationdl Safely & Heaolth Administration (OSHA) Permissible Expasura Limit (FEL) - usually o time weighted averace

WA} celing Hmit (C) or maxitnurn peck exposure limit (F) exprassad at PPM (parts (ef milion) or as Mg/M? {millgrams per cublc metar).

26GH ILV: The American Conference of Govammental indushial | yglenists (ACGIH) Thrashold Limit Viclue (TLV) - i many cases. identical

-2 it OSHA PEL. ACGIH diso recemmends @ short term axposurs Imil (STEL) for corlgin substances that should not te excoaded al any

tirne,

SECTION 1l - PHYSICAL PROPERTIES

Freezing Point: The temperahure at which a linuid ehanges o a soild. A range may be ghven.

Mesifing Point: The tampaerature ot which a solid changes 1o @ liquid. A range may be given.

Bolling Polnt: the temparature at which a fquid changes to a vapor. Usually expressed at sea lavel pressiie (760mmHg)

Sublimas & The temperature at which a solld changes dractly to vapor,

Evaporation Rate: incleated as faster or dower than Ethyl Eher untess st ated.

Appedaiance and QOdor: A descriplion of the product in terrmns of form, color, odler, ate.

Vapor Pressute (mimHg): The prassure of a saturated vapor above & liquld exprested as mmHg ot 20°C, unless stated at o different
temperature.

Vapor Density (Alr=1): The telative density of a vapor of gas compared to an equal volume of glir. Alris equivalent to 1.0,

spocific Gravily (H2C=1): The ratio of tha welght of a volume of material to the weight of an eguadl volume of water, Water is equivalent
to 1.0 @ 4°C. The term "DENSITY” describes the concenitation of matier as the mass per unit volurne, e.g.. pounds/cubic inch.
Solubliily In Water: The degree fo which a material s capabie of dissolving in water,

% Volotiles 8y Volume: The volumetiic percentage of voigtie compounds in a prodiet.

SECTION IV - FIRE, EXPLOSION AND REACTIVITY INFORMATION

Flash Point (With Test Methed): The lowest temperature at which ¢ vapeor/glr mixture will iopagate o liame above the surface of the
matariet bheing tested.
Flemmabie {(Explosive) Limits V/V%:

I£1: LOWER EXPLOSION LIMIT: The lowest vapor cancentiation in gir ot which igrition by spark ¢ fiame wilt occwr.

UEL; UPPER £XPLOSION LIME: The highast vapar concentralion In i at which ignition by spark or flame will occur.
Extinguishing Media: The type of fre extinguishing media to be used laking Into account the lype of chamical and its femmable
charactetistics.
Special Firefighting Procedutes: Indicates equipment 1o profect frament from toxic products of combustion.
Unusual Fite and Explosion Nezards: Chernical changes that may occur undet heat of fire condifions.

el Recefivity: The tendency of @ matetial to undetgo chemical raaction with the releqse of energy.

ipafiilly (Materials To Avold): Materals which could ¢cause dorgerous reactions.
_ Hozirdous Decompesition Preducts: The breakdown of a materal into compounds or aiements that may have specific hozard prcperties

different thon the original materal,
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