H AYN E S SAFETY DATA SHEET
International
SAFETY DEPARTMENT HAYNES INTERNATIONAL, INC.
G ST PARK AVENUE Corrosion-Resistant Alloys

and
High-Temperature Alloys

KOKOMO, INDIANA 46904-3013 (USA)

NORTH AMERICA (NA) INFORMATION:
1-765-456-6614

EUROPE (EU) INFORMATION:

011-44-161-230-7777

PREVIOUS EMERGENCY PHONE NUMBERS
REVISION DATE

August 11, 2009

SDS IDENTIFICATION NUMBER

H2071-9

This replaces H2071-8

HAYNES: 1-765-456-6824

DATE REVISED
January 30, 2013

CHEMTREC: 1-800-424-9300

(24-hour contact for Heallh & Transporation Emergendies)

This Safely Data Sheet (SDS) provides information on a specific group of manufactured metal products. Since these metal products
share a common physical nature and constituents, the data presentad are applicable to all alloys identified. This document was
prepared to moet the requirements of the Globally Harmonized System (GHS) of Classiflication and Labeling of Chemicals, the
Canadian Workplace Hazardous Materials infarmation System {WHMIS), and the Superfund Amendmenis and Reauthorization Act of
1986. . ‘

EMERGENCY OVERVIEW
Under normal handling and use of the solid form of this material there are few health hazards. Gutting, welding, melting, grinding,
eto., of thase materials will produce dust, fume, or particulate containing the component elements of these materials. Exposure to the
dust, fume, or particulate may present significant health hazards which are referable to the elemental constifuents in Section 3.
Exposure to dust or fume may cause Iritation of the eyes, skin, and respiratory tract. Fine particulates dispersed in air may present
an explosion hazard.

HAYNES and HASTELLOY are registered trademarks of Haynes International, inc,

1. PRODUCT IDENTIFICATION

CHEMICAL NAME: See Section 3 for Altoy Designations CHEMICA_L FAMILY: Alloy

FORMULA: Afloys composed of varying

TRADE NAME: See Alloys listed in this Section
concentrations of elements listed in Section 3 _

HASTELLOY® B alioy
HASTELLGOY® B-2 alioy
HASTELLOY® 8-3% afloy
HASTELLOY® c-22% afloy
HASTELLOY® C-22HS® alloy
HASTELLOY® C-86 alloy
HASTELLOY® C-276 alloy
HASTELLOY® G4 allo
HASTELLOY® c-2000 alloy
HASTELLOY® D-205" alloy
HASTELLOY® G-3 aliny
HASTELLOY” G.30% alloy
HASTELLOY® G-362aliuy
HASTELLOY® G-60% silloy
HASTELLOY” HYBRID-BEA® alloy
HASTELLOY® N alioy

2 8 ® B389

HASTELLOY® S dlloy,
HASTELLOY? X sllay
HASTELLOY® W alloy
HAYNES® 61D 222 afloy
HAYNES® HR-120™ allay
HAYNES® HR-160% alloy
HAYNES® HR-224 dilloy
HAYNES® HR-235™ alloy
HAYNES® N8:163” alloy
HAYNES™'R-41 alloy
HAYNES® Was palay.allgy

HAYNES® %750 alloy

HAYNES® 6.8 alloy
HAYNES® 25 alloy
HAYNES® 75 aflay
HAYNES® 80A alloy
HAYNEST 188 alloy

HAVYNES™ 214" alloy
HAYNEsz 230" alloy
HAYNES? 2427 alloy

| HAYNES® 244 alloy
HAYNES” 263 alloy
HAYNES® 282° alloy
HAYNES® 556 alicy
HAYNES™ 600 altoy
HAYNES® 601 alloy
HAYNES _ 617 alloy
HAYNES® 625 slioy
HAYNES® 625 (Low Iron) alloy
HAYNES® 62550 alloy
HAYNES. 690 alloy
HAYNES® 718 alioy
MULTIMET® alioy
ULTIMET™ alloy

This SDS is also available in the English, French, German, Spanish, ttalian, Gzech, Chinese, Japanese, Mandarin, and Korean languages.
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Product Hazard Rafing
Hazardous Materials Identification System (HMIS)
H = Health Rating _F = Flammability Rating R = Reactivity Raling.

Metal Ox;lde
Soiid Article Metal Dust . Fume
 Aloy  Ju|EF R HlF| R H|F|R
HASTELLOY® B-2 alioy - oo o > 113 | {2100
HASTELLOY® B-3° alloy o oo o 2| 1] 3 o |1
HASTELLOY® C-22° alloy ojoto] 22l 2] [»]o]o
HASTELLOY® C-22HS® alloy of 0| o0 » [ 2] 2 EREEE
HASTELLOY® C-86 alloy - oo o 2| 2 | 2 1 0] o
HASTELLOY® C-276 alloy ' olo o] |2]|2] 2 ESREE:
HASTELLOY® G4 alloy oo | o 2| 2| 2 # oo
HASTELLOY® ¢-2000° alfoy 0| o] o > | 2] 2 # 0o
HASTELLOY® HYBRID-BC1® alloy oloio 2| 2| 2 oo
HASTELLOY® D-205° alloy ofo o] |22/ 1 # oo
HASTELLOY® G-30%alloy olojol| [2]a] 1| [a]4]s3
HASTELLOY® G-50° alloy ojo|o| 22| 1 o |1
HASTELLOY® G-3 alloy oo o 2 | 2| 4 ERER
HASTELLOY® G.35° alloy ojo o 2 1 4 | 1 ¥ oo
HASTELLOY® N alloy '  jole]|o > 2| 2 alo]o
ULTIMET® alloy ' - 0] o0 o 2 | 4 3 | 4|3
'HAYNES® 600 alloy | ' lajo o 21 oo
HAYNES® 601 alloy o 0o o 22 {2 | A | a | o
HAYNES® 690 alloy - lofofo 2 |2 | 4 | oo
HASTELLOY® S alioy oo o 2| 2| 2 oo
HASTELLOY® X alloy oo o 22 | 2 | 4 N
| HASTELLOY® W alloy _ ofo|a 2| 2| 3 oo
HAYNES® HR-120° alloy o oo o 2] 2 | oo
HAYNES® HR-160° alloy oo a 2| 4| 3 # 4 a
HAYNﬁS_'_E 214% alioy 0o 2|2 | 1 oo
HAYNES® HR-224 alloy of oo 213 | 1 ¥ o]
HAYNES® HR-235™ alloy oo o |22/ oo
HAYNES® 230° alloy ol oo > | 2 | 1 | o | 1
HAYNES® 242% alloy ool o 2| 2] 3 3ol o
HAYNES® 244™ alloy oo o 2231} [a10]es
HAYNES® 556° alloy ol oo | 2] a1 |22
HAYNES® 25 alloy ojo o f2] 4] 3 » | 4| 3
HAYNES® 75 alloy ol oo > | 2 | 9 R RE
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H = Heaith Rating

Product Hazard Rating (continued)

Hazardous Materials Identification System {(HMIS)
R = Reactivity Rating

F = Flammability Rating

Metal Oxide
Solid Article Metal Dust Fume

Alloy H| F R H|F | R H| FI|R

HAYNES® 188 alloy oo | o 2| 4| 3 | 4|3
HAYNES” Ns-163” alloy o} o | 0 2[4 | 3 | 4| 3
HAYNES® 263 alloy ol o] o 2| 4 3 14| 3
HAYNES® 625 allay olojof 2 | 2 1 * oo

HAYNES® 718 alloy ofo | o 2+ {2 | 1 3| 0|0
HAYNES® R-41 alloy o[ o o 2|4 3 a* | 4] 3
HAYNES® X-750 alloy o|lol o 2 | 1| 1 # oo
HAYNES® 6-B alloy ¢c| ol o 2 | 4 3 2r {4 | 3

HAYNES® 80A alloy ol o| o v | 2 | 4 oo
HASTELLOY® B afloy ol o | o 2| 3 > o | o
HAYNES® Waspaloy alloy oo | o 2> [ 4| 3 * | 4| 3
MULTIMET® alloy ofo| o 2| 3 1 3 | 2 | 2
HAYNES® 8255Q° alloy ol oo 2 | 2 | | oo
HAYNES® 617 alloy 0| o f o 2* | 3 3 3 | 2 | 2
HAYNES® GTD 222 afloy ol o | o 2* 1 4 3 | 4 | 3
HAYNES® 625 (Lé)w Iron) alioy 0 o 0 2> 2 1 3| a 0
HAYNES® 2822 alloy ool o > | 4| 3 | 4|3
HAYNES® 242° aliay ol o] o 2 | 3 | 1 3* | 0o | o

As a solid article, all Haynes alloys are rated O for health, flammability, and reactivity. Metal dust may be created by grinding
operations, Metal oxide fume may be created during welding, thermal cutting, or melting operations.

The flammmability and reactivity hazard ratings are appropriate for large, concentrated quantities of we

in a dust collector,

Summary of Hazardous Materlal Information System (HMIS) rating numbers:
H = Health Hazard rating; 0 = minimal hazard; 1 = slight hazard; 2 = moderate hazard; 3 = serious hazard; 4 = severe hazard

F = Flammability hazard rating: 0 = minimal hazard; 1 = slight hazard; 2 = moderate hazard; 3 = serious hazard; 4 = severe hazard
R = Reactivity hazard rating: 0 = minimal hazard; 1 = slight hazard; 2 = moderate hazard; 3 = serious hazard; 4 = severe hazard

H2071-9
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2. HAZARDS IDENTIFICATION THE HEALTH HAZARDS INFORMATIGN GIVEN IN SDS HW-7031 FOR WELDING

PRODUCTS AND THERMAL SPRAY WIRE ALSO APPLY.

WARNING

ACUTE HEALTH
EFFECTS AND
ROUTE(S)

. OF
EXPOSURE

INHALATION: Inhalation of metal dust, fums, or powder may result from melting, dross handling,
casting, welding, thermal cutting, grinding, crushing, or similar operations which generate airborne
metal parficulate during use of these materials. Inhaled particulate may Irritate the respiratory tract.
Excesslve inhalation of aluminum, cobait, copper, manganese, nickel, and zinc can cause respiratory
Irritation, cough, bronchitis, chills, "metal fume fever,” and asthma-like symptoms,

Welding, melting, thermal cutting all products in Section 1; Warning: causes skin irritation, Category 2.

INGESTION: Hand, clothing, focd, and drink contact with metal dust, fume, or powder can cause
ingestion of particulate during hand ta mouth activitias such as drinking, smoking, nail hiting, etc.
Ingestion of large doses may cause nausea, vomiting, and diarrhea,

All products in Section 1 except: HYBRID-BCH, C-86, D-205-, G-35-, N-, 01-, 690-, 242-, 75-, 625-,
718-, X-750-, 6265Q-, and 625(L.ow Iron)}-allay: .

Warning, Harmful it swallowed, acute toxicity Category 4..

SKIN: Skin contact with the dust or fume form"of-these materials may cause irritation and In some
sensitive individuals an allergic dermatitis when elements such as chromitm, cobalt, copper, and nickel
are present.

All products in Section, 1: Warning, May cause allerglc skin reaction, Category 1,

EYES: Contact with particﬁulate metal (dust, fume, or powder} may inflame the conjunctiva. Airborne
particulate (chips, dust, or powder) is always a potentlal problem as well as Inserting fingers into the
eye sockel if the hand or ciothing is contaminated with metal particulate,

"| Respiratory disease with symptoms ranging from shortness of breath and cbugh fo perrﬁanent disabiiity

due to lass of lung function; sensitization or hypersensiiivity and fibrosis or subsequent effects on the
heart may be caused by excessive expostre to dust ar fumes containing cobalt, nickel, titanium, and
tungsten. Geniral nervous system depression has been Identified with axcessive manganese
exposure. Insoluble nickel compounds and hexavalent chromium compounds have been linked to
nasal, bronchial, and lung cancers. Aluminum and iron have been indicated to cause gastro-intestinal
disorders and non-significant changes in the lung. Chronic health sffects specific to an element(s) may
be difficult to detect due to the numerous elemental constituents in these alloys.

DANGER . : ;
Melting, welding, thermal cutting all products in Section1:
CHRONIC HEALTH Danger, May cause cancer, Category 14,
EFFECTS Grinding, sawing, all products in Section 1:
OF Danger: May cause allergy or asthma symptoms or breathing difficulties If inhaled, Categary 1.
OVEREXPOSURE o )
Individuals who may have had an aliergic reaction or sensitlvity to metals such as chremlum, copper,
MEDICAL cobalt, and nicke! may encounter skin rash or dermatitls if skin contact with this product occurs.
CONDITIONS Persons with impaired putmonary function, airway diseases and conditions such as asthma,
AGGRAVATED emphysema, chroric bronchitis, etc., may incur further disability if excessive concentrations of dust or
BY EXPOSU fume are inhaled. If prior damage or disease to the Neurologic {nervous), Circulatory, Hematologic
RE (blaod) ar Renal (kidney) systems has ocourred, proper screening or examinations should be

conducted on individuals who may be expased to further risk if handling and use of these materials
calse excesslve exposure, :

H2071-9
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4. FIRST AID MEASURES

INHALATION Breathing difficuity caused by inhalation of dust or fume requires removal to fresh air. If breathing .
has stopped, perform artificial respiration and obtain medical assistance at once.

INGESTION Never give anything by mouth to an unconscious person, Contact a poison control center.
Unless the poison control center advises otherwise, have that conscious person drink 1 1o 2
glasses of water to dilute, Inducement of vomiting is not necessary unless large amounts are
ingested. Obtain medical assistance at once.

SKIN $Skin cuts and abrasions cah be treated by standard first aid. Quickly remove contaminated
clothing but do not shake clothing. Skin contamination with dust or powder can be removed by
washing with soap and water. If irritation or reddened, blistered skin occurs, obtain medical
assistance. Launder clothing before re-use.

EYES Do nat allow victim to rub or keep eyes tightly shut. Dust or powder should be flushed from the
eyes with copious amounts of clean water for at least 15 minutes. I irritation persists, obtain
medical assistance, '

5. FIRE FIGHTING MEASURES

FLASH POINT (WiTH TEST METHQD) FLAMMABLE {(EXPLOSIVE) LIMITS V/V%

None LEL: None UEL: None
EXTINGUISHING The solid wrought forms of these alioys are nonco'mbustib[e, therefore; use extinguishing media
MEDIA appropriate to the surrounding fire.

SPECIAL FIREFIGHTING To extinguish a metal powder fire, use dry sand, dry graphite or other class "D" fire extinguishing
PROCEDURES pawder, Do NOT use water, carbon dioxide, or halogenated fire extinguishing agents.

UNUSUAL FIRE AND No unusual fire or explosion hazards from alloys in solid wrought form. Dust created by grinding
EXPLOSION HAZARDS or similar processes can ignite only If a substantial number of small particles are dispersed in an
_ enclosed space, such as a dust collector,

HAZARDOUS Various metal oxides, carbon dioxide, carbbn monoxide,
COMBUSTION PRODUCTS

6. ACCIDENTAL MATERIAL RELEASE OR SPILL CONTROL MEASURES

In solld form this material poses no special clean-up problems. If this material is in powder or dust form, do not dry sweep. Notlfy
safety personnel. Clean-up shotld be conducted with a vacuum system utilizing a high efficiency particulate air (HEPA) filtration
system. Caution should be taken to minimize alrborne generation of powder or dust and avoid contamination of air and water.
Cleanup personnel should protect against dust inhalation and skin or eye contact. Use non-sparking toals. Properly label all
materlals collected in waste container. Foliow applicable OSHA regulations (29 CFR 1910.120). (Emergency Response), Ganadian
Workplace Hazardous Materials (nformation System (HMIS) Regulations, or other regulatory requirements.

7. HANDLING AND STORAGE

HANDLING This product must be handled according to the size, shape and quantity of material invelved. Dust
PRECAUTIONS or powder forms of these products shouid be moved or transported to minimize spill or release
potential. Avold dust inhalation and eye or skin contact. Wear personal protective equipment to
prevent contact with skin and eyes (Section 8). Practice good housekeeping technigues that
minimize accumulation of dust. Practice good personal hygiene after handling dust or powder forms
of this material, especially before eating, drinking, smoking, or applying cosmetics.

STORAGE in solid form this matetial poses no $pecial prablems. Store metal powder in a dry area away from
PRECAUTIONS heat, ignition sources, and incompatibtes (Section 10),

8. EXPOSURE CONTROLS/PERSONAL THE INDUSTRIAL HYGIENE CONTROL MEASURES
PROTECTION GIVEN IN 8DS HW-7031 FOR WELDING PRODUCTS AND THERMAL.
- SPRAY WIRE ALSO APPLY

VENTH-ATION Local exhaust ventilation should be used to control exposure to airborne dust and fume emissions near
the sourse (during crushing, grinding, welding, etc.) below the exposure limits cited in Secfion 3.
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8. EXPOSURE CONTROLS/PERSONAL PROTECT]ON (contmued)

RESPIRATORY
PROTECTION

Use NIOSH approved resprratcrs as specified by an lndustnal Hyg:enist ar qualifled Safety Professional.
Lung function tests are racormended for users of negative pressure devices. Use a fume respirator or
an alr supplied resplrator where local exhaust or ventifation daes not keep exposure below the exposure
limits for air contamination.

EYE
PROTECTION

- Wear safety glasses when risk of eye m}ury is present parﬂcularly durlng machining, grmding, welding,

powder handling, etc. Contact lenses should not be worn If working with metal dusts and powders.

SKIN PROTECTION

Wear gioves ta prevent metal cuts and skin abrasions hérﬁchlar[y during handling of wroﬁght farms,
safid metal sheet, strip, or tube, Profective clathing such as uniforms, disposable coveralls, safety
shoes, etc., may be required during metal handling operatl‘ons as approptiate tc the circumstances of
exposure.

RECOMMENDED
MONITORING
PROCEDURES

ENVIRONMENTAL SURVE!LLANCE Exposure to the eiements identifigd in Section 3 can be best
determined by having air samples taken in the employee breathing zone, work area, or department.

MEDICAL SURVEILLANCE: Lung function tests, identifiad in Secifon 2 can ba determined by
chest x-rays and roufine physical examinations may be useful to determine effects of dust or fume
exposure. Specific medical tests to be performed should be determined by a consuiting physician.

9. PHYS!CAL AND CHEMICAL PROPERTIES

Secfion 3

MELTING POINT: See

VAPOR PRESSURE (mmHg) Not Applicable

SUBLUMES @: Not
Applicable

VAPOR DENSITY (AIR=1): Not Applicable

pH = Not Applicable

| SPECIFIC GRAVITY (H20=1): Sce Section 3

BOILING POINT: Not
Applicable

SOLUBILITY IN WATER = None

App!tcable

EVAPORATION RATE: Not.

7 % VOLATILES BY VOLUME: None

APPEARANCE AND COLOR: Solid - snveréray Calor or Na Colar

10. STAB[LITY AND REACTIVITY

"GENERAL REACTIVITY

These alfoys are stabie materials,

INCOMPATIBILITY

{MATERIALS TO AVOID)

The corrosron-rssmtant alloys were designed for use in, and possess outstanding resistanee to,
mineral acids. To & lesser extent, the high temperature alloys also withstand these acids. Be
aware, however, that if corrosion does occur, hydrogen might be evalved, causing a potentially
explosive environment in confined, closed systems.

HAZARDOUS
DECOMPOSITION
PRODUCTS

Varibus elemental metals and metal oxides may be generated from weiding, cutting, grinding,
mefting, or dross handling operations. Refer to Saction 3 for permissible exposure limits, The
permissible exposure limits given in SDS HW-7031 for Welding Products and Thermal Spray

Wire also apply.

POSSIBILITY OF

HAZARDQUS REACTIONS

Does not occur,

11. TOXICOLOG]CAL INFORMATION

Eye: Rabbit (coba!t) unknown amount produced severe reaction with ebscess involving lens, ciliary bady,
vitrecus humor and retlna

Skm

No data

"TOXICITY DATA

{ngestion;

Guinea Pig (nrcke!) D 5 mg/kg

Mouse (boron): LDsp: 560 mgikg

Rat {cobalt): LDsg: 6,171 mglkg

Rabbit {cobalt)): LDse: 750 mglkg

Hurnan (copper): TDw: 120 pglky, affects the gasirointestinal tract (nausea or vamiting).
Human (chromium): LD: 71 mafkg

H2071-9
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11. TOXICOLOGICAL INFORMATION (continued)

ingestion Rat {Iron): LDsy: 30,00 mg/kg

{cont.): Rat {(manganese) LDsq: 9,000 mg/kg
Rabbit (Silicon Dioxide): LDsp: >5,000 mgikg
Hat (Titanium): LDsp: >5,00Q mg/kg

tnhalation: Rabbit (nickel): TC: 130 pg/m® 35 weeks (intermittent) - 6 hours
Human (chromium VI): TCLo: 110 ng/m® 3 years (continuous) tumorigenic (carcinogenic per
RTECS)
Pig (cobalt): TCro: 100 pg/m®/6 hours for 13 weeks (intermittent)
Human (manganese): TCi o 2300 pglm

Rat (titanium): L.Cso: >6,820 mg/ m®

Subchronic:  Rat (molybdenum) inhalation: 12-16 g/m®M hour/30 days, resulted in slight growth depression,
and thickening of the infra-alveolar sepia, which contained connective tissue fibers.

Qther: Deg {nickel) intravenous: LD 10 mgtkg
Rat {chromium), Implant: TDLo: 1200 pg/kg intenmittent over 6 weeks,
Rat (cobalt) inframuscular: 126 mg/kg, tumorigenic at site of application.
TOXICITY DATA Rabbit (molybdenum) intra-tracheal: LDi,: 70 mgrkg produced focal fibrosis {pneumoconiosis).

Nickel alloys and hexavalent chromiumi compounds are listed as carcinogens by IARC. Detailed information
from these sources may be obtained from the following: IARC Monographs on the evaluation of carcinogenic
risk of Chemicals to Man; and the NTP annual report on carclnogans, NTP Public Information Office, MD B204
Box 12233, Research Triangle Park, North Carclina 27709

Welding Fumes - OSHA requires that welding fumes be considered as carcinogens because they are so
classified by NIOSH.

Teratology: Rat (nickel) oral: TDLo: 158 mgrkg
Rat (molybdenum) oral: 5800 pg/kg given to female 30 weeks prior to mating and during days
1-20 of preghancy caused specific musculoskeletal system development abnormalities.

Reproduction; Rat {molybdenum) oral: 8050 pg/kg given to female 35 weeks prior to mating produced pre-,
’ and post-impfantation mortality. Rat (cobalt) unspecified exposure route, 0.05 mg/kg
continuous, administered throughout gastation to famals was embryotoxic.

Mutagenicity. Hamster (chromium HI) lung cell: 34 mg/L caused sister chromatid exchange. Human {cobalt)
DNA damage: Human Leukocyte 3mgit.
Human {Chromium V1} DNA damage: Human Leukocyte 50pmalfL.

12. ECOLOGICAL INFORMATION

In solid form these alloys pose no special environmental problems. Metal powders or dusts may have significant Impact on air and
water quality. Airborne emissions, spifls, and releases to the environment (discharge to streams, sewer systems, surface soll, etc.)

should be controlled immediately.

Ecotoxicity: Few plants accumulate cobalt at greater than 100 ppm, the level at which severe phytoxicity would occur, The potential
for bioaccumulation of Cobalt by both aquatic and terrestrial organisms is low with trophic transfer factors less than 1. There is little
tendency for chromium |l bioaccumulation along the food chaln. Terrestrial plants can contain enough molybdenum to be toxic to

animals but still grow normally,

Molybdenum; (fathead mmnow) LCso: 370 mg/L/AAG hours, Terresirial plants can contain enough molybdenum to be toxic to animals
but still grow normaliy.

Environmental Fate: In water, cobalt is adsorbed greatly to hydrolysate or oxidate sediments. It may be taken into solution in small
amounts through bacteriological activity. In water, molybdenum will precipitate out with natural calclum. In water, chromium |1 oxide
is expected to eventually precipltate to sediments. In air, chromium 11l oxide is primarily removed by fallout and precipitation. Soils
with a high chromium content (>0.2%) are expected to be infertiie. The half-life of chromium in solls may be several years.
Manganese undergoes complex geachemical cycling, and can accumulate in the top layer of sediment in lakes. In water,
molybdenum wilt precipitate out with natural calsium. Sail levels should not exceed 50 ppm to avoid problems with livestock.

13. DISPOSAL CONSIDERATIONS

Whenever possible, recover alloys for reuse or recycling. If necessary, dispose of waste material in accordance with local, state, ar
federal regulations. For specific labeling, packing, storage, transportation, and disposal proceduras, contact an Environmental
Engineer or consultant familiar with waste disposal regulations.

H2071-0 ' Page 13 of 18



14. TRANSPORT INFORMATION

As a wrought produbt, these allloy-s afe not regulatec-lnby the U.'S. Department of Transpertation (DOT) and the International Air
Transport Association (IATA).

T The following informatioh éﬁou!d be used by ind{viduals with "Function-specific Training" reduired by U.S. Department of
Transportation 49 CFR 172,704, and Dangefous Goods Regulations published by the International Air Transport Association (IATA).

SHIPPING NAME

I%a!!oy dust o powder Is created, it may be a flammabie solid or spontaneously combustible materiat
{DOT hazard class 4.1 and 4,2, respectively). A sample of metal powder should be {ested according
to the U.N. manual of tests ahd criteria. See 49 CFR 173,124 (a) and (b).

IDENTIFICATION

Not Available (Determine by test resuits)

NUMBER _ .. .
HAZARD CL@SS S _ 7  Not Available (Determine by test results)
LABEL(S) REQUIRED |  Not Avallable (Determine by test results)

15. REGULATORY INFORMATION

OSHA. Listed as alr contaminants (29 CFR 1910.1000). - Hazardous by definition of Hazard Communication
Standard (28 CFR 1910.1200).

TSCA (Toxic Substance Control Agt): Components of this material are listed on the TSCA inventary.

CERCLA: Hazardous Substance (40 CFR 302.4): Chromium, Copper, Nickel

U.S. FEDERAL ) ~ _Exiremaly Hazardous Substance (40 CFR 355): Not Listed

REGULATIONS ‘ : ' e
SARA HAZARD CATEGORY: Listed below are the hazard categorios for Sections 311 and 312 of the
Superfund Amendment and Reauthorization Act of 1986 (SARA Title li):
immediate Hazard: ' X
Delayad Hazard: X
Fire Hazard: -
Pressure Hazard: -
Reactivity Hazard: -
Chemicals subject to the reporting requirements of Section 313 or Title lil of SARA and 40 CFR Part
372: Aluminum {as a fume or dust), chromium, cobait, copper, manganese, nickel.
California’s “Safe Drinking Water and Toxic Enforcement Act of 986" '(Proposltlon B5)
During welding, thermal cutting and melting these products may produce cobalt oxide, nickel compounds,

STATE and hexavalent chromium compounds which are known to the State of California to cause cancer, State of

California, Health and Welfare Agency, 1600 Ninth Street, Room 460, Sacramento, CA 95914, Telephone

REGULATIONS
(961) 455-6055, .
Pennsylvania Worker and Community Right ta Know: Aluminum, Chromium, and Vanadium (fume or dust)
are designated environmental hiazards on the Hazardous Substance List. Tile 34, Part XIi), Chapter 323.
Labeling in Accordance with the GHS ' : o
The following hazard classification and risk phrases required by the GHS apply only to welding
fumes and particulate created by these products.
All products in Section 1 In the form of welding futne: Danger, May cause cancer by inhalation, Category 1A.
All products in the form of dust: Danger: May cause allergy or asthma symptoms or breathing difficuities if
inkaled, Category 1.

INTERNATIONAL ég tz;r;it;c}s in Section 1 In the form of welding fume: Warning, May cause an altergic skin reaction,
 REGULATIONS )

All products in Seation 1 except: HYBRID-BCH, D-205-, G-35-, N-, 601~, 690-, 242-, 75-, 625-, 718-, X-750-,
8258Q-, and 825(Law Iron)-afloy: Warning, Harmful it swallowed, acute toxlclty Categary 4.

All products in Section 1 created by metting, welding, thermal cutting; Warning: causes skin irritation,
Category 2. ’

Canada WHIMS These producis have been classified in accordance with the hazard criteria of the CPR,
and the SDS contains all of the information required by the CPR.

WHIMS Classification: D2H "Toxic Material”

Hz071-¢
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16. OTHER INFORMATION

SDS STATUS

This SDS replaces the August 11, 2008 revision, Several sections were renamed 1o be consistent with the Globally Harmaonized
System (GHS) of Classification and Labeling of Chemicals, and Sections 2, 4, 5, 6, 7, 11, 14, 15, and 16 were revised,

The above information has been prepared by Shaw Environmental, Inc,, under cantract with Haynes Intemational and is a
compilation of information from various sources believed to be accurate, As the conditions or methods of use are beyond our
contrel, we do not assume any responsibility and expressly disclaim any liability for any material described herein. Information
contained herein is believed to be true and accurate, but all statements or suggestions are made without warranty, expressed or
implied, regarding aceuracy of the information, the hazards connected with the use of the material, or the results to be obtained from
the use thereof, Complance with all applicable Federai, State, and local laws and regulations remain the respensibility of the user.

! NIOSH RTECS Number:  The National institute for Occupational Safety & Health (NIOSH) Registry of Toxic Effecis of Chemical
Substances {(RTECS) Access number for a specific element or compound's toxicological data.

£ Mgim®= milligrams per cubic meter. Many substances do not have a unique exposure limit. The absence of an exposure limit

. does nof lassen consideration for exposura risk. In the absence of specific information, professional judgment may be required.
OSHA PEL: the Occupational Safety & Health Administration (OSHA) Permissible Exposure Limit (PEL) unless noted otherwise is
an 8-hour time welghted average (TWA). Ceiling limits are listed for some materials that should not be exceeded at any time,

* AGGIH TLV®: The American Conference of Govermnmental Industrial Hygienists (ACGIH) Threshold Limit Value {TLV®} - ACGIH

. also recommends a short term exposure limit {STEL) for certain substances (which are a 15-minute TWA) during the shift.
inhalable fraction of particulate - see the AGGIH-TLV® booklet for a definition,

8 Respirable fraction of particulate - see the ACGIH-TLV® booklet for a definition.
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T " LABEL INFORMATION
Corrosion-Resistant Alioys and High-Temperature Alloys

HASTELLOY® HYBR!D‘?@BC‘! - HABTELLOY® C-4- HASTELLOY® C-22°.,

86-, HASTELLOY® ¢.276%, HASTELLOY® oi-zan'aé-’i.; HASTELLOY® D-205%

HASTELLOY® B-2-, HASTELLOY® B-3%,
o] HASTELLOY® C-22%HS-, HASTELLOY® 6- BAeTBELLOY O !

. HASTELLOY® G-3-, HASTELLOY® 6-30%, HASTELLOY® G-35:, HASTELLOY® G-50%:, HASTELLOY® B-,
HASTELLOY® N-, HASTELLOY®'S-, HASTELLOY® W-, and HASTELLOY® X-alloy.

HAYNES® GTB222-, HAYNES? HR-120%-, HAYNES® HR-160%, HAYNES® HR-224%., HAYNES® NS-163%., HAYNES?

HR-235 ", HAYNES® Waspaloy-; HAYNES® X-750-, HAYNES® 6.B-, HAYNES® 25., HAYNES® R-41., HAYNES® 75,
HAYNES® 804+ HAYNES® 188, HAYNES®214%, HAYNES® 230%, HAYNES® 9427, HAYNES® 244 ", HAYNES?

*556%, HAYNES® 617+, HAYNES® 625-, HAYNES® 626(Low iron)g?gand ,

loy;, MULTIMET™ dlloy, and

263, HAYNESS 282° HAYNES® 556°, HAYNES® 617+, HAYNES® 625-, HAYNES® ¢
HAYNES? 600-, HAYNES® 801-, HAYNES® 8258Q°, HAYNES® 630-, HAYNES® 718 al
ULTIMET® allay, ' , '

"The fullowing hazard classification and risk phrases regquirad by the Globally Harmonized System (GHS) apply only when these
praducts create fume and particulate when subjected to melting, dross handling, casting, welding, thermal cutting, grinding, hot
milling, crushing, or simflar pperations.

Danger, May cause cancer by inhatation, Category 1A; ‘

Danger, May cause allergy or asthma symptoms or breathing difficulties If inhaled, Category 1.

Warning, May cause an allergic skin reaction, Category 1.

Warning, Causes skin irritation, Category 2.

Warning, Harmful if swallowed, acute toxicity Category 4. All products except: HAYNES® HYBRID-BC1 Alfoy, D-205 Alloy, G-35
Allgy, N Alloy, 601 Alloy, 880 Alloy, 242 Alloy, 75 Alloy, 625 Alloy, 718 Alloy, X Alloy, 750 Alloy, 6255Q Allay, and 625{Low Iron)
Allay. .

DANGER - WARNING

First Aid: (The following instructions apply only to dust and fume forms of the product)

Inhalation: Breathing difficulty caused by inhalation of dust or fume requires removal to frash air, If breathing has stopped, perform
artificial respiration and obtain medical assistance at once.

Ingestion: Never give anything by mouth to an unconscious person. Contact a paison control center. Unless the poison contral
center advises otherwise, have that consclous persen drink 1 fo 2 glasses of water to ditute. Inducement of vomiting is
not necessary unless largs amounts are ingested. Obtain medical assistance at once.

Skin: Skin cuts and abrasions can be treated by standard first aid. Quickly remove contaminated clothing but do not shake
clothing. 8kin contamination with dust or powder can be removed by washing with soap and water. [f Irrtation or
reddened, blistered skin occurs, obtain medical assistance. Launder clothing before re-use.

Eyes: Do not allow vickim to rub or keep syes tightly shut. Dust or powder should be flushed from the eyes with copious
amounts. of clean water for at least 15 minutes. I irritation persists, obtain medicat assistance.

Notice: INHALATION OF DUST OR FUME MAY CAUSE SERIOUS LUNG INJURY. SKIN, EYE, AND MUCOUS
MEMBRANE IRRITAT|ON MAY OCCUR. -

v These products may contaln, in varying concentrations, the following elemental constituents: aluminum, cobalf, chromium,
copper, iron, manganese, molybdenum, nickel, and tungsten. For specific concentrations of these and other elements
present, refer to the Haynes® International Safety Data Sheet (SDS) H-2071 far these products.

" Inhalafion of metal dust or fume generated from welding, cutting, grinding, melting, or dross handling of these alloys may
cause adverse health effects such as reduced Jung function, nasal, and mucous membrane irritation. Exposure to dust or
fume generated by the use of these alloys may also cause eye irritation, skin rash, and effects on other organ systems.

¥ Chromium and its compounds, cobalt and its compounds, and nicke! and its compounds are classified as carcinogens by
NTP and/or IARC. )

- Avoid breathing dust of fume, If this material produces dust or fume, use appropriate venlilation controls, personal protective

equipment, or hoth. For additional information refer to the Safety Data Sheets (SDS H2071 and H1072) for these products.

Safaty Department, 1020 Waest Park Avenue, P, O, Box9013. ~ -
A L b Kokomo, indiana 46904-9013 (LUISA)

Infermatiomal North America (NA) Information: 1- 765-456-6614

Europe (EU) Information: - 011-44-161-230-7777
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